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Accident    prevention: 

— Automatic  elevator  safety  device.     American 

Safety   Utilities  Co,  *586. 
— Cable  splicers,  safety  measures  for,   180. 

Experience    with    protective   devices  by    New 

Jersey  company,  628. 
— Guard   screens    for   electrical    apparatus.      I'y 
J.  (;.   Koppel,  *S76 
Hold-otT    system    for    protecting    station    .-nd 

line  men,  *480. 
Lightning  arresters   for   telephone   apparatus. 
By   E.   P.   I'eck,  *S15,  comment  506. 

"Man  factor"  in  accident  prevention.      By  J. 

Loebenstein,   ,334 

Manhole   guards,   "325. 

National  electrical  code  revision,  89'£. 

National  electrical  safety  code.     Se'e   Bureau 

of  Standards. 

Safeguarding   a    machine    sliup    motor    switch, 

1296 

Safeguarding     public      in      line     construction 

work,  911. 
-.Safety     precautiojis     when     conducting    high- 
potential    tests,    '110-4. 
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-  ost  accounting  for  manufacturers  and 
dealers,   340. 

Depreciation   fund   for  equipment,   30. 

—  -.Municipal    plant    accounting,    1261 

.\dvertising.       (See    also    central    station    business 
and  displays.) 

.Advertising     electricity     to     the     alvertising 

men,    *624. 

.Service  ma')   on   Pacific   ( ias  &   Electric  build- 
ing,   •1201 

Teacli  ng   distributors    to    get    full   benefit    of 

"consuiner    advertising,"    353 

.Agriculture: 

Elec'ricity    in.       By    Ingvar    Torgensen,    (1).) 

1206  .  ,■ 

Model  electrical   farm  homestead,   *828. 

.Motor  installations  on  Minnesota  farms,  625. 

-Western     electric     campaign     to     place     elec- 
tricity  on   farms,   833. 

.Air    reheater,    electric,    used    to    operate    pile-driv- 
ing hammers,   *427. 

Air  washer,  rotary.  Wells  &  Newton  Co.,  *240. 

.Mabama    Light    &    Traction    Society    convention, 
9^8. 

Alternating   and    direct-spark    potentials,    compari- 
son of.      By  J.  C.  Jensen,    (D.)    1303 

.Alternating,  current :  ,  .   . 

.Mternating-current     theory,    .complex     quan- 
tities iu,    (D.)    283. 

.Vpplication   of   polar   form   of  complex   quan- 
tity to   .\.  ,C.  calculations,  76. 

.\merican    Electric    Railway    .Association    conven- 
tion, 748;  comment,  745;  officers  elected, 
.    .  .802. 

American    Electrochemical    Societv,    fall   meeting, 
511,  654. 

.American   Industrial   Commission   to   France,   492. 

.\mericnn    Institute   of    Electrical    Engineers. 
— .-Xnnual  convention  at  Cleveland,  Ohio,  4,  71. 

—  Boston  meeting.   1088. 

Committee  appo'ntments,-  356. 

-Convention   papers  and  discussions,   *71. 

Lynn   section,   winter's   program,   880 

-—Pacific  Coast  convention,  309,  452,  508,  *606: 
abstracts  of  papers  and  discussions,  622; 
comment,   603. 

Philadelphia  meeting,  *800;  comment,  793. 

Philadelphia    section.    \vinter's    program.    880. 

-. .Spokane   section    program,   928. 

Standardization    rules,    607. 

-Valuation   discussed,  991;   comment,  985. 

American     Physical     Society     meets     at     Chicago, 

1132 
.\merican  Public  lUilities  Co.,  aniunl  reiiorf,  547. 
.\merican    Society   of    Mechanical    Engineers,   an- 
nual  meeting,   941,   *1I32 
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Activities,   *1086 

.Arrangements,   941 

— — Comment,  1081 

Committee   activities,   *656,    750 

Inaugural  plans,  1037 

^— — Local   activities,    *118S 

1 -Poster   competition.    *121 

Poster    exhibit,  at    New    Orleans    Kailwav    Ji; 

Light    Co.,   *578 
Preparations   for,   588 
— Prize-winning   poster   and    literature   in    prep- 
aration,  *309 

—  Progress    reports,    994 
Success    of-,    *1133 

Winners  of  i)oster. contest,  *356 

.Anchors,  screw,  Ciund  Mfg.  Co.,.*873. 
.\nnunciator      with       electrically       reset       device. 

Deveau  Telephone   Mfg.   Co.,   *288. 
Antennas.      (See   Radio.) 


the    radiation    of   the 
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Applied   science,   importance   of,   2 

.\rc: 

Luminous    arc,    great    jxjssibilities.       By     Dr. 

Steinmetz,  608 
— —Luminous   efficiency    ol 

electric    arc.       By 

869 
.•\rc  lamps: 

.\iitomatic   extinguishing   type,   patent. 

Luminous,  maintenance  cost  of,   1071 
.\rc   welding  system.      .\rc   Welding  Machine  Co., 

•1259 
Armature: 

Hot    S|)Ots    in    synchronous    converter    arma- 
tures.     By   .\lfred    I'^  Hanson  and  (  hes- 

ter    .A.    Corney.    *807;    comment.    795 
.Associated   Manufacturers  of  Electrical  Supplies: 

Activities,    780 

Intensive     sectional     work.       I'.y     Robert     K. 

Shepiiard,    *992;    comment,    986 

Lighting   fixture   section,   800,   925 

.Magnet   wire    manufacturers   affiliate,    877 

Review   of   activities   since    organization,    544 

Association  of  Edison   Illuminating  Companies: 
Convention,  *196,  509;  abstracts  of  addres-^es 

by   E.   \V'.   Rice  and  (iuy   E.  Tripp,  "560, 

*561;  comment,  553;   otficers  elected,  637 
— - — ^Incandescent    lamp    policv,    *900;    comment, 

890 

Sales  managers'  convention,   260 

.Association  of  Iron  &  .Steel  Electrical  Engineers' 

convention,  406,  604;  abstracts  of  papers 

and   discussions,   657 
.-Kssociation   of    Railway    Electrical    Engineers: 
(convention,     896;     reports     antl    discussions, 

946;   officers  elected,  946 
.\utomobile: 
Checking   charging  plug  connections.      By   R. 

L.    Ilervey, .1011  . 
— ■ — Electric      heater      for      automobile      engines, 

Hughes  Electric  Heating  Co,,  *731 
Spark    plug,    Hartford     Machine    Screw    Co., 

*683  . 
— —Spark  plug,  V\'oIverine  Spark  Plug  Co.,  *289 
Spark  plug  with   rotating  electrode,  E'an-Fire 

Spark    Plug   Co.,   *540 

Standards   for  electrical  etiuipment,  830 

.Start'ng     and     lighting     battery,      Cincinnati 

Storage    Battery    Co.,    *1308 
Starting    and    lighting    battery,    Philadelphia 

.Storage    Battery    Co.,    *1114 
' Transfoj-mer    for    Ford   car   lighting    systems, 

*39' 

B 

I'.altimore    Consolidated    Gas    &.  Electric    report, 

*456 
Bascule   bridge,    motor-operated,    over    Sault    Ste. 

Marie  ship  .canal.     By  J.  G.   Koppel,  *27 
Batteries: 
Charging  outfit.  Fort  Wayne  Department,  G. 

E.    Co.,   •874 

Charging  outfit,   Hobart   Bros.   Co.,  ■*826 

Charging    outfit,    small,    Rohbins    &    Meyers, 

•731,   *876 

Charging   set,    Kewaunee    (111.)    Private    Itil- 

•    .       ities   Co.,    *98 
— ^Charging  set,   Main   Electric  Co.,  •1163 
— — Chars'ing   set    for    automob'le    ignition.    Main 

Electric   Mfg.   Co.,   *38 
— ^Charging   set,    small,    Ellington    Electric    Co., 

*92l 
Dry  cell  manufacture,  demand  for  and  char- 
acteristics of.      By   C.   F.   Burgess,  658 

Dry  cell   with  gelatinous  electrolyte,   1096 

— — »-Edison   storage   battery,   effect  of  temperature 
.'•  •  on,    (D.)    724;    comment,    698 
Magnetic    charger,     low-voltage,     and     meter. 

Electric    Equipment    Co..    *634 
Pocket     lamii     batteries,     German     standards, 

(D.)    822 
— — Standardization  of  lead  storage  batteries  for 

electric   vehicles,    (D.)    581 
— Steel     cabinet     for     dry     batteries.        W.     R. 

O.strander   Co.,   *4j? 

Storage  battery  grid,  patent,   *762 

Storage   battery   separators,   patent,  246 

— Sulphuric  acid  batteries,   insular  support  for, 

patent,    ^405 
Thin-i)late    for    reserve    .service.       By     Philip 

Torchio,   ^77;   comment,   57 
Blower,    geared    turbine-driven    type.    Green    Fuel 

Economizer    Co.,    *I0J9 
Boiler  code,  A.   S.   .\L   E.,  revision  of,   1181 
Boiler  code   Congress,   1213 
Boiler  code  legislation,  896 
Boiler    house   <les:gn   and   operation.       I!y    W.    W. 

Luckie,    (D.)    284 
Boiler  room : 
Boiler    compound    feeder,    Tabcr    Pump    Co., 

•434 
Boiler    water    recorder,    Wight     Electric     Re- 
corder  Co.,   *827 

•Indicates   illustrated   articles. 


Boiler    room:     ((Continued) 

Calibrating  steam   flow   meters  to  show  drafts 

re<|uired.      By    R.    I.    Elkin,   *766 

—  Centrifugal     vs.     recijirocating     boiler     feed 

pumps.       By     .\I.     Wm.     Khrlich,     '955; 

comment,    938 

-Efficiency   in,    (I).)    1063 

Flue-gas    sampler,    continuous,    *130 

l-'orcejl  hot  water  circulation,  expansion  tank 

connections  for,  *5i6 

Load    indicator,    home-made,    *83 

Oil    burners    help    boilers    over    peak    loads, 

•758 
Ratio     between     stoker     and     blower     speeds 

automatically   regulated,  528 
-^"-Recording  |)erformaiice  of  large  boiler  units. 

By  Gilbert    Rutherford,   181 
— —.Soot     blower,     mechanical.     Diamond     Power 

Specialty    Co.,   '1068 

Steam    receiver  separator,   Elliott   Co..    '682 

Underfeed  stokers,  installation  data  for,  1009 

Water-strainer    with    motor-drive   attachment, 

Elliott  Company,  ^384 
-Wood    refuse,    burning    of,    '170;    comment, 

162 
Boilers: 

Best  operating  rate.   1197 

Boiler    wall    coating,    11.    W.    JoUns-Manville 

Co.,    339 
Comparison   of    British   and   .American   design 

and  operation,  323 
— Corrosion  prevention.      By  J.   F.   Peter,   (D. ) 

725 
Corrosion,  prevention  of,   1058 

Feed     water,     electrical     indicatirin     of    saline 

impurities  in,   (D.)    1256 

Feed  water  tests,   1199 

Fire   tube   boilers,   method    of  cleaning,   '763 

Forced  draft   for   peak   load.      By   I.   L.   Ken- 

tisb-Rankin,    583 

Forced    draft    for    peak    loads,    advantages,   68 

Gas  burners  for.      By  T.  W.   Reynolds,  •1104 

-. Grates,    selection    and    care    of.       By    R.     I. 

Elkin,   373 
Operating  at  high  rate  in   Rochester   (N.  Y.) 

plant,    228 
— Operation   of   boilers   with   forced   draft.      By 

R.   I.   Elkin,  ^522 
—  Performance    of    boilers    operating    at    over- 
rating,  518 
Performance  of  boilers  with  balanced  draft. 

By    R.    T.    Elkin,    *i2\ 

Raising  .steam '  by   electric   heating,    (D.)    *3i 

-Regulation  of  -water   level,  911  ■ 

—  Settings,  steel  ciasing  for,  means  of  effecting 

economies  of  operation.     By  R.  I.  Elkin. 
28 
-.Settings  suited  to  different  conditions,  '1147; 
comment,  1131 

Soot     blower     for     fire-tube     boiler.     Reiter 

Boiler  Cleaner  Co,,  *142 
"Steam   pressures,   higher,   a.Ivantages   of   and 
obstacles   to   adopting,    130 
—  .Steam    receiver   separators,    P'lliott   Co.,   *682 
-Stoker,     horizontal     retort     underfeed     type, 
Molloch  Stoker  Co.,   *923 

Using    gas    engine    cooling    water    for    boiler 

feed.     By  T.   B.   Hyde,  •1152 
Book   reviews: 

•— — .Applied    Electricity    for    Practical    Men.      By 
Arthur    I.    Rowland,    1304 

Electric   Heating.     By   E.   .A.   Wilcox.  823 

Electric    .Switch    and    Controlling    Gear.       By 

Chas.   G.   (iarrard,   1304  , 

Electrical  Contractor.     By  Louis  W.    .Moxey, 

Jr.,  823 

Engineering  as  a    Career.     Edited  by   F.    H. 

Newell  and  C.  E.   Drayer,  431 
Examples   in    .Mternating    Currents.      \'ol.    I. 

By    Prof.    F.    E.    Austin,   1304. 
Experimental      Wireless      Stations.         Their 
Theory,   Desien,  Construction  and  Oper- 
ation.     By    Philip    E.    Edelman,   28.5 
F.xporters'     Encyclopedia.      Twelfth    edition, 
2S5 

—  -Hanlhook    of    Formulse,    Data    and    Informa- 

t  on.      By    v..   H.    Eccles,   431 
Homans"   F'rst    Princinles  of  Electricity.      By 

J.   E.   Homans,  S2i 
How    to     Build    Ui>    Furnace    Efticiencv.       By 

Jos.    W.    Havs,    1304 

How    to    Make    Low-Prcssurc    Transformers. 

I'hird    Edition.      By    Prof.    F.    E.    Austin, 

1304. 

Hydraulics.'     By   R.   L.   Daughcrty.   1304 

Inventions  and   I'atenis.      By   Philip  E.   Edel- 
man,  431 
l.egons   snr   le    Fnnctionnement   des   Groupcs 

Electrogenes    en     Regime    Trouble.       By 

L.    Barbillion.  92 
Practical     Electric     VN'iring.       Bv     John     M. 

Sharp,  .823 
The   Engineer  in    War.      By   P.    S.    Bond,  92 

—  — Year  Book  of  Wireless  Telegraphy  and  Tele- 

phony,  1916,  285 
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Hostoii : 

Kilisoii    Klcctric    IlluniinatiiiK   Co. 

Annual  tfitorl,  (>M 
("ii-opc'iafivf   nu-t'tinKS,   "'')() 
I'Miscm    liiciisfc   aKrct-ini-nt,    I -.1.1 
Mainlfnancf    i-osts    of    .slrcft    an-    larii|i,s. 

l.'J'J 
KanKc    i-ani|)aiKii,     '422 
Kaniff  .sales,    l')l(>,   <)6J 
To    incrcasi'    capital    stock.    H9S 

Klcctric   .street    sprinklers,    *.S77 

(InraRe    company    iiiauKUiates   a    vehicle    bat- 
tery  cxclian({e   .service,   67.i 

KanKc   MLstallation    data,   ^62 

— — Stieel   lightiiiK  arliitration  case,  750 

Uritish    C'oUnnhia   Assn.   of    Klectrical   Contractors 

and    Dealers,    dinner    meeting,    1072 
bureau  of  Standards: 

-  National    electrical    safety    code: 

Dscnssion     on,     at      Xorlhwest     Electric 

l.ijiht   and    Power  convention,    $59 
Kxcli:inge  of  viewpoints  on,  between   Dr. 

Kosa  and   II.   .\     VV'agi\cr,  6.17 
Second   edition,   990 
lUtsbars,    d.c.     graphical    design     of.       Ity     1!.     H. 

Mood.   *1292 
Business    coiiditions.      (.See    also    Foreign    Trade 

.Statistics    and    Trade    Conditions.) 
Modern    co-operative    work    among    manufac- 
turers,  object    of.      I!y    Tbos.    M.    Debe- 
voise,  269;   comment,  257 


(fables.      (.See   Wires,   Wiring   and    Conduit.) 
Calcium,  action  of  in  a  discharge  tube.     Hy  II     B 

(  .    .\llison,    (D.)    381 

California    .Vssociation    of    Electrical    Contractors 

and    Dealers'   convention,    212:    meeting. 

928 

Canadian    Electrical   Association,  convention,    100 

Carbon     tetrachloride     substitute     for     oil     in     oil 

switches,    (D.)    5.^3;    comment,    507 
Central    stat'ons.       (See    also    Hydroelectric    De- 
velopments.) 

Ry.    Light    &    Power    Co.. 
model    office    installation. 


By  H.   S.   Foley,  *1047 
Y.)    Light,    Heat   &   Power 


M. 


Co.    new 
K.  .Sosnowski, 


.Arkansas    Valle 

Pueblo,    Col. 
*720 

Barcelona,   Spain 

Binghamton    (N. 

Co.    new    plant,    149, "340 

Cambulsang.     Scotland,    new    i>ower    station 

(D.)    1302 

Cleveland   municipal   plant    a   losing   venture, 

342 

Comparative  data  of  generation  of  electricity 

on    a   small    scale   and    bulk   supply.      By 
H.   S.   Ellis,    (D.)    *23S 

Consumers    Power   Co.,    Jackson,   Mich.,  new 

plant,  640 
—  • — Dolierty   companies'    construction    plans,    945 

Doherty    Operating    Co.    new    steam    turbine 

station,  Toledo,   1041 

Doliertv    plants    increase    turbine    equipment, 

1022 

Dubuque    (Iowa)    utility   sale,   291 

Future    expansion,   comment,    553 

Huntington     (Ind.)     Light    &    Fu 

office    building,    '1049 

-In  the  United  States.     B 

(D.)     1064 

Japan,    169 

Missouri    properties  consolidate.    1277 

New    Bedford    (Mass.)    Gas    &-   Edison    Lieht 

Co.    new    37,000-kw.   turbine    plant,    *749 

New  York  Edison  profit-sharing  plan,  1036 

Ohio  .State   Power  Co.,  new   steam   station   at 

Fremont.   O.,   *1281;   comment,    1273 

Oregon  Power  Company  installation  features, 

*170;        comment,        162;        organization 
changes,   101 

I'acitic    Gas    &    Electric    to    increase    storage 

capacity   of   Lake   Spaulding,   387 

Power  station  buildings.      By   Tas.   N.   Hatch, 

(D.)    235 
Reckoning   with    costs    of   superseded    equip- 
ment.    By  Edwin  J.  Dreyfus,  "272;  com- 
ment, 257 

Union  Electric  Light  &  Power  Co.,  St.  Louis, 

enlarges  plant,  246 

Union   Gas   &    Electric   Co.,   Cincinnati,    new 

steam   generating  station,  945 

United  Electric  Light  Co.,  Springfield,  Mass., 

service   building,   *1091 
Washington   Water   Power   Co.    forms  steam- 
heating  company,    149 
Winnipeg    Electric    Rv.    Co.,    recent    installa- 
tions.    By  H.  A. 'P.   Langstaff,  *705 
Worcester    (.Mass.)    Electric    Light    Co.,    pro- 
duction cost  in  a  20.000-kw.  station,  671 
Cfntral    station    business: 

Accountant     as     manager's     first     lieutenant, 

1153 
Advertising  appropriation   of  the  central  sta- 
tion,  1050 

-Advertising    the    new    improvements.    *72I 

Appliance     sales     increased     by     urging    cus- 
tomers  to   use   full    minimum.    *963 

Arkansas  N'alley   Railway  Light  &•  Power  Co. 

office,   484 

Ketter  Store  lighting  plan  in  Cincinnati,   1299 

Biddeford    (Me.)    central    station    float,    *722 

Boston    Edison    Company    meetings    to    pro- 
mote  co-operation,    990 
Boston    Ed'son    range   sales,    1916,   962 


1  entral    slaliun    business:    (Coiitiiiiu-ii ) 

llrodklvn    Ed  son   "easy    pa/nunl"  campaigtid 

on   washers  ;ind   lamps,   770 
"  Buy-all  elecliical-vehicle"    iiioveineiit,    964 
('eiitr;il   he'iliiig   service,  comment,   300 
(  eiilral    siation    disposes    of    cooperage    plant 

waste  ;in(l   secures  serv.ic  contract,    I24S 
Ceiitr.-d  st.iliciii      eiiililem,      llarlfiird      (Conn.) 

Kleitric    l.iglilmg    >  o.,    "1012 
(iKirgiiig     the     electrical     vehicle,     comment, 

122(1 
(  level.Tiid   municipal  station  shows   loss,    1070 
Co.il    prices  :ind    power   business,    1010 
Coiiimoiiweallli     Kdison     new     output     record, 

1276 
Coiiipetilive   aspect    of    power    sales,    1278 
Conslruction    of   load   (lata,  cost   and    returns 

of  small   distribution   lines,  708 
"Cook  by-wire"  store  at   Portland,  (Jre.,   "482 
Cooking    load,    development    of.       Ry    S.    M. 

Keiinedv,      i.,      "1044;     comment,      1034, 
ii.,   •1097 
Cost  of  closing  electric  service  contracts,  29 
— Cost   of    rural   lines  and   revenue   therefrom, 
708 
C'osts  chasing  earnings,  comment,  937 

—  -Curves   that    plot    the    performance    and    effi- 

ciency  of  the  salesman,   "327 
Customer's    meter    card.       By    H.    \'.    Coffy, 
•280_ 

-  Dallas     Electric     Light    &     Power    Co.    opens 

new   offices  and   disjjlay   rooms,  "674 
"Daylight  I  orner,"  Merchants'   Heat  &  Light 

Company's    showroom    opening,    *421 
"Daylight"   lamps  ;nit   on    renewal    list.   Com- 
monwealth  Edison   Co.,   186 

—  Desks    and    chairs    replace    old-time    .ipplica- 

tion    counter,    230 

Display-room  arrangement,  Maywood  office. 
Public  Service  Co.  of  Northern  Illinois, 
•863 

Distribution  and  maintenance  costs  of  serv- 
ing customers,    1103 

Electric  cafe  in  Buffalo  Electric  Company's 
tower.      By    E.   1).   O'Dea,   134 

I'-lectric   heating  demands   may   eclipse   power 

load,  532 

Electric   si.pn    campaign    financed   by    bank    at 

Enid.  Okla.,  817 
—  Electrically    cooked    dinner    given    by     Mer- 
chants* Heat  &   Light  Co.,   Indianapolis, 
*1010 

-  — Elkhart,   Ind.,   has  80   per   cent,  of  dwellings 

wired,  30 
Employees  as  "load  builders,"  674 

-  Encouraging  customer  to   use  full   minimum, 

*963 

Explaining    lamp    renewal    schedules    to    the 

customer,    330 

-Farm    motor    installation    revenue    producers, 

1057 

Flatiron  campaign,   Kansas  City   (Mo.)    Light 

&  Power  Co.,  340 

Free     electric     units     in     exchange     for     gas 

"arcs,"  *530 

Free  lighting  service  to  new  customers  en- 
courages waste,  677 

—  Free  repair  service  for  customers'  appliances, 

LTnited  ElectrV  Light  &  Power  Co.,  New 
York    City,   817 
— Getting  the   customer's   viewjioint,    1204 
-Getting   the   farmer   started   right,   841 

(lood  service   inspection  pays,  624 

"Good-will"  arch  hastened  merchants'  Christ- 
mas decorations,  *10S6 

—  -Gratis   repair  and   conversion   of   heating  de- 

vices,  769 

Handling    customer    credit,     Detroit    Edison 

Co.     By   Robert  R.   Brown,   135 

High    value    of    scrap    metal,    argument     for 

central  station  service,   1237 

-Household  utensils  as  souvenirs,  281 

-House-wiring    card    records    used    by     Hart- 
ford   (Conn.)    Electric  Light  Co.,  "231 

House-wiring  possibilities,   keeping  count  of, 

♦134    ^ 

-House  wiring,  six  arguments  used  by  Louis- 
ville  Gas   &   Electric   Co.,   963 

How  rural  customers  pay  for  line  extensions, 

134 

How  tungsten  lamps  were  put  in  every  resi- 
dence   at    low   cost,    577 

Increased  illumination  and  load  factors,  354 

Indiana  &  Michigan  Electric  Company  sends 

out    15,000    lapel    tiags,    *6 

-  -Industrial   electric    heating  possibilities,   *61S 
Industrial     motor    installation    paid     for    out 

of   its    savings,    30 

Kansas  City  Light  Sc  Power  Company  ap- 
pliance   campaign,    methods    used,    377 

-  — Kansas  farmers  thresh  by  central  station 
power,    *376 

Keeping   trial   irons   from   coming   back.    1289 

Lamp-service     department.     United     Electric 

Light  &  Power  Co.,  New  York  City.  By 
L.    A.    Coleman,   *8S7 

-Leavenworth  (Kan.)  company  pays  con- 
tractors $7  per  four-outlet  free-wiring 
installation,   624 

Load  curve  that  electric  range  can  level,  *29 

Loads  increase  with  coal  shortage,   1033 

— — Louisville  (Ky.)  Gas  &  Electric  Co.  offers 
churches  use  of  showroom  for  bazars, 
etc.,   88;   slogan  contest,  963 

Making  a  commercial  scout  of  every  em- 
ployee. Bv  John  G.  Learned,  *223; 
comment,  209 

Malone    (N.    Y.)    Light   &   Power   Company's 

income  doubled   in   two  years,  626 

'Indicates   illustrated   articles. 
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lier  month,  674 
plus    $5     installation 


rural,    281 


Central    st.'ilioii   business:    ( (  Diilinui'd) 

.Manager. ill     inoliiciiis     grapliicaliy     analyzed. 

By    Edwin    D.    Dreyfu.s,    "7)0;    comment, 

699 
-  .\lass:ichusetts    central    stations,     increase    in 

power   sales,    20 
-.Mercliaiils'    Heal    &    Light   Co. 

showroom    "o|)eiiiiig,"    "421 
Meter    reading    exhil),l    re  luces 

plaints,    "29 
.Methods  and   results  of  a   siii.ill    pbiiU, 

comment,  842 
Minimizing  cash  deposits.     By    I'liomas  Kelly, 

230 
Minimizing     customers'     cash     deposits.        Hy 

W.   S.    Fletcher,   "536 
.Model   "home    electrical"   at    .Syracuse,    '1300 
.Municipal   jilant   furnishes  service  to  compet- 
ing utility,  926 
-Office     and     substation    at     Deerfield,     Mass., 

•913 
-Oil-fields,   long-hour   loads,    1298  '~ 

—  Pricing  ajipliaiices  on  basis  of  their   revenue- 
producing  values,   577 
I'um|)    jacks    help    pump    suburban    business, 

•484 
(Juick   motor   installation   saves  $25,000  stock 

of  storage  eggs,  281 
(Juick   service   restoration   in   a  steel   mill.    By 

(Jilbert    Rutherford,    1208 

-  — Radiators  ecimomy  of  lar.ge  units.     By   R.  S. 

Hale,   720 

Range  campaign,    Boston   Edison   Co.,  *422 

Range  campaign,   Portland,   Ore.,  *482 

Range  load  increased  hy   Southern  Californ  a 

Edison   C'o.      By   S.    .M.    Kennedy,   "1235; 
Comment,    1225 
-Ranges   for  rent   at  $1 

Ranges     sold     at     cost, 

cost,  *529 
Rates    and    collections, 
-Recording  results  of  inspection  of  custo  ners' 

electrical   vehicle,   *230 
-Recruiting    sales    force    from    meter    depart- 
ment,  1  155 

Rural   service    from    Iowa   transmission   lines, 

221;    comment,   210 

-  -Salem    (Mass.)    Electric   Company's  terms  of 

contract  with   large  mill  customer,  675 
Scales    in    salesrooms    interest    waiting    cus- 
tomers, 913 

^Securing   industrial    loads,    1202 

-Selling   service   to   mines.      By   Wighttnan    L). 

Roberts,   *183 
-Service  bills  as  sight  drafts,  Louisville  (Ky.) 
Gas  &  Electric  Co.,  "913 
Service    connection     promises    reduced    to    a 
scientific    basis,    484 

Service   that    underlies   appliance    sales,   3 

Show    windows    loaned    to    local    merchants, 

Kentucky    Utilities   Co.,    771 

Small  electric  office,  *327 

— Small  plant  jiroblems,  *862;  comment,  842 
^^Steam-heating    campaign    at    Kokomo,    Ind., 
483 
-Steam-heating      system      of      Commonwealth 
Power  (  o.,   Milwaukee,  put  on  a  paying 
basis.     By  O.    .M.    Rau,   *218 

-  -Successful    appliance    sales    policies    of    Nar- 

ragansett   Electric   Lighting  Co.,   1057 

^Standardizing  electrical  appliances  as  a  cen- 
tral-station  sales   policy,    1057 

-Suffrage  electric   range  booth  at  county  fair, 

♦964 

Teaching   employees  to  think,   1012 

Texas  Power  &  Light  Co.  1917  range  cam- 
paign,   1247 

Texas  Power  &  Light  Co.  urges  sign  adver- 
tising by  customers,  ♦953 

-Training    the    range    user    in    right    cooking 

methods   from   the  outset,  329 

Window  lighting.  Meridian  (Miss.)  Com- 
pany's windows  utilized  to  raise  stand- 
ard of,  ^723 

entral     station     operation.        (See     also     Boiler- 
room)  : 
-.\gricultural    load    importance    of,    in    Here- 
ford.   England.      By    W.    T.    Kerr,    (D.) 
♦43Q 

.\rcing   grounds,   locating   and   isolating,    719 

-Automobile    searchlamps    for    station    emer- 
gency  lighting,    *324 

.\utomoi)ile  trailer   for  line  repair  work.      By 

L.    M.    Klauber,    *11S0 

-.Vuxiliary      equipment      justified,      comment, 

1177 

Battery     maintenance     charges,     method      of 

handling,     1197 
—  Battery    mounting,    ^277 

— -Battery     rooms.       By    Geo.     R.     Archdeacon, 
(D.)   34 
-Boiler-house   design    and   operation.      By    W. 
W.    Lackie,    (D.)   284 

Boilers,   best   operating   rate,    1197 

-  -Cabinet  for  filing  power-plant  charts,   ^629 
Cable-pulling  brace  for  manholes,  ♦814 

Cable  trouble  traced  to  effect  of  electrolysis, 

1058 

Casting  busbar  compartments  in   place,   ^179 

-Central     steam-heating     installation,     Indiana 
&  Michigan  Electric  Co.,  268 

Centralizing  control   of  oil  feed  and  lighting 

circuits,  ♦1059 

Citizens    Electric    Co.    station.    Hot    .Springs, 

Ark,,   restores  service  after   storm,    ♦718 

Closing   rotary   converter   switches,   867 

"ompeting  central   stations  co-operate   to    re- 
store service,   *652 
Condenser    leakage,    method    of    determining, 
229 
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Central  station  operation:    (Continued  i 

Cool.ng    tower    for    transtormer    installation, 

-Data  forms  for  underground  conduit  and 
cable  record  pockethooks.  By  R.  A. 
Paine,  Jr.,  *227 

—  Diesel     engine     plant,     small,     operation     of, 

•513 

—  Diesel    engines    for    steam    plant    extensions, 

(D.)    631 

Distribution    department,    stocUrooni   methods, 

1297 
Distnliuiion    of    employees    in    a    central    sta- 
tion,  *«66 

—  Draft   tube   stopper,   *S7.S 

—  Duplex  exciter  drive,  HulTalo  Ceneral  Elec- 
tric   to.,    MILS 

-Edison  distribution  system,  method  of  study- 
ing. I'.v  C.  E.  Mennett,  *362;  comment, 
355 

-Electric  rvinnllout  for  troiiblemen,  *1155 

—  Electric  trucks  displace  gasoline  trucks.  Con- 

sumers'  Power  Co.,  Chicago,  605 
Emergency    cable    for    restoring    service,    910 
Energy   losses   between   powerhouse   and  con- 
sumer's   meter,    division    of,    1150 
—Extracting     suiierbeat     from     beating     steam, 

•1198 
-Features    of    steam    station     of     Ohio     State 

Power   Co.,   *1281;    comment,    1273 
Feeder   sizes,   grai)hical    method    for   calculat- 
ing,  *528 

—  Fuse    labels    aid    in    handling   and    replacing, 

•910 
-Grouniled      neutral      system.     Commonwealth 
Edison    Co.,    131 
— Grounding    of    secondary    neutrals,   989 

Head-gate    opening    and     forebay-level    indi- 
cators,   MOO" 
High    cost    of    fuel    offset    liy    plant    intercon- 
nection,   1137 
-High    turbine    economy    at    poor    load    factors, 

*66;    co.nment,    58 
-Hold-off  tag   used    when   holding   oil   switches 
open,    *326 

—  Horn    signals    prevent    confusion    with    bells, 

279 
-House     pumping     "prospects"'     beyond     city 

water    mains,    88 
— How    analysis    of    load    conditions    permitted 

reduction   of   maximum   demand,   717 
How  an  old  synchronous  generator  was  used 

to  improve  line  power  factor,  277 
Hydraulic  data  forms  used  by  New  England 

Power    Company,    *1060 
Identification    record    for    overhead    primary 

circuits.     By  R.  A.  Paine,  Jr.,  •325 
Indoor     station     apparatvis,     analysis    of     im- 
provements.     Ry  M.    M.   Samuels,  *995; 

comment,    987 

—  Industrial  consumers'  load  curves,  straighten- 

ing.     l!y  J.    E.    Rullard.  *1241 

-  Installation     methods     used     in     jilacing    new 

turbines,    *131 
Intake     well     which     automatically     separates 

sediment,   *575 
Lamp    banks    used    to    reduce    telephone    line 

noise,  *670 
r,ightning     arresters    at     isolated     substation 

charged  by  nearby   farmer,   323 

—  Lightning   arresters,    procedure    when    charg- 

ing, 768 
-Lining  coal  hoppers  with   cement,   374 

—  Locating    accidental     grounds     on     secondary 

systems.  By  Karl  H.  Bausman,  *I250' 
Losses  in  energy  from  coal  pile  to  consumer, 
1104 
Magnetic  clutch  to  connect  engine  to  water- 
wheel  generator.  By  VV.  H.  Costello, 
•372 

—  Maintenance    cost    of    four    stokers    and    f>ir- 

naces    for   si.x   years,    1197 

Manhole    service    buses,    installation    of.       Hv 

E.    B.    Meyer,   •813 

— — Manhole  systematic   method  of  cleaning,   133 

Maximum   demand   rates   for   lar^e   downtown 

buildings.  By  W.  P.  Whittington.  1240 
Measuring  energy  in  unbalanced  circuits —  . 
common  errors.  By  G.  W.  Teffeau,  Jr., 
•426 
Measuring  instruments  in  boiler-room  im- 
prove economy  of  operation.  By  Gilbert 
Rutherford,  I'Sl 

I Metermen's  delivery   car,   *770 

Method    for    filing    apparatus    costs    and    sta- 

I  tion    records,    •718 

— ■ — Minimizing  duration  of  interruptions,  meth- 
ods of,  71 

Montana  Power  Co.  installs  wireless,  684 

Motor  trouble  traced  to  an  open  field  cir- 
cuit in  controller  By  R.  L.  Hervey. 
1296 

—  Motor  trucks  equipped   for  construction   ser- 

vice, ^666;   comment,  649 
Motor  trucks  for  lamp  installation  and  main- 
tenance,  *903;    comment,   891 

Multi-path   arresters  reduce  equipment  losses 

in    Michigan    plant,    ^627 

j New     England     Power     Co.     hydraulic     data 

I  forms  used,   *1060 

! New    England    Power    Co.,    load-dispatching 

by,   ♦754;    comment,    747 

I Oil    burners    help    boilers    over    peak    loads, 

•758 

Operating  a  station  under  unfavorable  con- 
ditions,  *763 

Operating  boilers  at  high  rating  in   Rochester 

(.\*.    Y.)    plant,   228 
— Operation   of   boilers   with    forced   draft.      By 
R.    I.    Elkin,   '522 


Central   station   operation:    (Continued) 
— -Oregon  Power  Company  uses  saw  mill  refute 
for   fuel,   *170;  comment,   162 
— Outdoor      substation      operated      by      Lehigh 
.Navigation   Electric   Co.,   *766 

Overhauling     turbine     unit     and     auxiliariei, 

961 
Overload   flicker  devices,  patents,  *411 
-  Pacific  Gas  &   Electric  Co.,  results  of  meter- 
testing   experience.      By   Otto    ■\.    Knopp, 
"947;    comment,   939 
Performance    of    boilers    operating    at    over- 
rating,  518 

—  Pipe   lines,  colored   flanges  to  identify,  814 
Potential    rise   of   station   ground   bus   and    its 

prevention,     *1200 
Power  plant  records,  interpretation  of,  '1059 
Priming  rotary  condenser   pump   without   use 

of   steam   ejector,   *85 

-  Protective    apparatus    to    reduce    service    in- 

terruptions, 72 

Protective   devices,   experience   with,  by   New 

Jersey    company,    6^8 

—  Regulator   trouble   traced   to   change   in   char- 

acter  of   load.      By   George    \\'.   Teffeau, 
Jr.,   228 

Removable     turbine     iilatform,     construction 

for,   *133 

-Replacing     conductors     without     interrupting 

service.     By  H.  B.  Sweeney,  *27 

Reserve  water,  automatically  supplied  to  con- 
denser  intake  tank,   *26 
Rural    service,    analysis    of    five    methods    of 
supplying  energy  to   Iowa   farmers,   221 ; 
comment,  210 

Sand-blast      outfit      for     cleaning     condenser 

tubes,  "228 

Scarcity    of    raw    material,    505 

Service       connections       from       underground 

mains.      By   E   .!>.   Meyer,   *S67 

Service     from     steam     stand-by     stations     in 

Northwest   during  dry   spell,  940 
.Service    interrviptions,    schemes    for    minimiz- 
ing,  •278 

Signaling  devices  to   transmit   orders  regard- 
ing manipulation   of  generators,   *670 

Single-phase  power  production,  comment,  843 

Single-phase  power   service,    (D.)    *1013 

Single-phase   service,  800 

Small  generating  station.     By  G.   Wilkinson, 

(D.)   284 

—  Southern  Sierras  system,  wireless  for,  687 
-Specifications    reduce  con  lenser   costs   of   In- 
diana company,   274 

.Station    record,    interpretation    of,   937 

—  -Steam    flow    meter    applied    t<j     reciprocating 

engine,   *866 
Steam  from   volcano  utilized  in   Italian  power 

plant.    1231 
Steam-heating  system,  (  oinmonwealth   Power 

Co.,  Milwaukee.     By  O.   M.   Kau,  •218 
Steam     station     equipment     and     generating 

costs,  *958 
Supply    requisitions,    suggestions    on    issuing 

of.      By   C.   H.   Still,  •1011 
.Switchgear,     standard      British     practice     in, 

(D.)    Hi 
Thin-plate   batteries  for   reserve  service.      By 

Philip  Torchio,   '77;  comment,   57 
Transformer  ami  rotary  converter  units,  con- 
venient  arrangement    of.    *1199 
— — Transformer  core  losses  reduced  by   primary 

switches,   *479 
Trench    digger    used     in     laying    boiler    feed 

])ipe  line,  *7I8 
Turbine     draft     tubes     furnish     vacuum     for 

cleaning,  627 

Turbine  loads  for  best  water  rate,   1009 

25   cycle  vs    60  cycle   o|)cration.    1198 

Uneconomical    small    station,    (D.)    34 

Washing  wipers  and  oilv  cloths  an  economy, 

85 

-  Water  rheostat  for  hydroelectric  plant,  ^1058 
-Watt-hour   meters  on   feeders,   •716 
-Welded  compound  pot  for  high-tension  cable 

work,    •481 

Windshield  for  furnace  used  by  cable  crews, 

•671 

Wireless    telephonic    communication    between 

generating   stations,    1006 
Wood     refuse     and     exhaust     steam     as    by- 
products, ^867 

Wood   refuse,   burning   of   by   Oregon    Power 

Co..   *170;   comment.   162 
--Worcester    (Mass.)    Consolidated   Street    Ry., 
arrangement  to  deliver  water  bv  gravity, 
•865 

^Work  bench,   ^229 

Zinc    boom,    effect    on    Galena     (111.)    station, 

•1243 
Centrifugal    pumps    and    fans,    characteristics    of. 

By    B.    W.   Jones,    (D.)    680 
Chicago : 

Cable   bids   rejected,   654 

Changes  in   wiring   rules,   579 

Commonwealth    Edison    Co.: 

F'ifty-cent      minimum      bill      granted      by 

Public   Service  Commission,   146 
Grounded  neutral  system,  *131 
Industrial   electric   heating  campaign,   re 

suits,    *615 
New    output    record,    1276 
Overhauling    turbine    unit    and    its    aux- 
iliaries,   961 
Symbol    for   electric   heat,    11.^.^ 
Telephone    to     facilitate    customers*    ap- 
plications  and    inquiries,    M5 

Consumers    Electric    Company    places    order 

for   fleet   of  electric  trucks,  60S 

•Indicates  illustrated  articles. 
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ChicaRo:    ( Continued  i 

-Crane     Company's     new     plant.        By 

Stewart,    *12K7;    comment,    1275 
Del  artinent    of    (ias   and    Electricity    report, 

512 
Edgewater  Beach  Ilotcl,  electrical  equipment, 
•419 
-Electric    Credit    .\ssociation : 

.\nnual    meeting,    974,    1036 

-  Fires   of   electrical    origin,    1022 

Illinois    commission    approves    sale    terms    of 

(  hicago  Tunnel  I  o.  to  Chicago  Tele- 
phone  Co.,   389 

Insull  on  Chicago  utilities  earnings,  1038 

Lamp    trimmer's    work,    926 

-  Rale   reduction   for   garages,  844 

Sanitary   District,  engineering  report,   1262 

Sanitary    District,   lighting  ol   parks,   541 

.Sanitary   District   reduces  street  lighting  cost, 

1232 
.Special    lighting    of    Monroe    .Street    by    Mer- 
chants'   .Xssociation,    *771 
Street   lighting  posts  contract,  883 
Cincinnati: 

Electric  show  successful,   '1090 

—   -I'nioii    Gas   &    Electric    Co.    new    steam    gen 

eraling  stat.on,  945 
Circuit   breakers: 

-Oil.      By   I.   B.   .McNeill,  (D.)  631 
20,000-amp.  d.c.   type.     C..   K.  Co.,  635 
Cleveland: 

1  leveland     Electrical     League,    new    quarters 

atop   Hotel   Statler,  512,   '589 

Lighting  .\rt  (iallery,  *859;  comment,  843 

—  Municipal  station   shows   loss,    1070 
Cloth  cutter,  electric,   Eastman   Nlachine  Co 
Coal : 

- — (iraphical      representation 
analyses,   *229 

—  Production,     1915,    ISO 
.Sampling  devices,   *426 

--    Shortage  relieved,  940 

Supply    threatened    by    railroad    strike,   353 

(  oal-loading  conveyors,    (I).)    1302 

("oal  mining,  influence  of  pressure  on  electric 
ignition  of  methane.  By  W.  M.  Thorn- 
ton,   (D.)    725 

Cobalt  and  iron-cobalt  alloys,  magnetic  prop- 
erties of.  By  Herbert  T.  Kalmus  and 
K.    It.    Blake,   ( 1). )   966 

Coffee-mill,  electric,  Hamilton-Beach  Mfg.  Co., 
921 

Colorado   Electric   Light,   Power  .ind   Railway   .As- 
sociation : 
Convention,   543,  652,  704 

Commutation : 

Conmuitating-iiole  machines   with  brushes  off 

neutral.      By    R.    L.    Witham,    (D.)    *917 

Effect   of  brush   width  on.      Bv  C.  G.   Lewis, 

(D.)   581 

Speed      regulation     of     commutwting     fields, 

patent,    ^147 
-Theory  of.      By  M.   Ascolli,    (D.)    34 

Commutators: 

Small,    simjile    construction    of,    patent,    *512 

Concentric  wiring.  (.See  also.  Wires,  Wiring 
and   Conduit)  : 

Trial   installation   at    t  hicago,   *329 

Condenser,    electric: 

Precision   condenser,   electric,   *1092 

Condenser,  steam: 

Corrosion   prevention.      Bv    1.   V.    Peter,   (D.) 

725 

Flffcct  of  air  leakauc  on  condenser  perform- 
ance,   •84 

—  Sand-bl.-ist     outfit      for     cleaning     condenser 

tubes,    '228 

Scheme   of   automatic    water    supplv    for,    ^26 

— —Tubes,  method  of  mending,  '1008 
-^---Wafer  delivered  by  gravity,  *865 
Water  strainer  with   motor-drive  attachment, 

Elliott    Company,    '384 
Conducivitv    of    flames.      I!y   C.    W.    Heaps,    (D.) 

381 
Conductor    rails,    steel,    measuring    resistance    of, 

(D.)   ^187 
Conductors.      (See   Wires,   Wiring  and  Conduit.) 
Conduit.      (.See  Wires,   Wiring  and   Conduit.) 
Conference  Committee   on   Co-o|ieration   on   Tech 

nical    Subjects,    123.; 
Connectors: 

Box   connectors,    P.   &   B.   Mfg.   (  o.,   '683 

Constants  of   radiation   of  a   black  body.      By  W. 

W.    Cnhlentz,    (D.)    284 
Contracts,   contracting,   contractors,  and   jobbers: 
Klectr'cal   jobber    must    help   create   demand, 

1037 
Jobbers'   employees'   club   that    promotes   bet- 
ter  service,    183 
Control : 
^Circuit    breakers,    large    capacity    tank    type, 

G.    E.    Co.,    *336 
--Liquid    rheostatic    control,    Westinghouse    E. 

\;    M.    Co..   ^922 
Machine-tool     motor 

port    for,    *28 
Switch   gear  control 

•535 
Controllers: 
.\utoniatic,  for  large  d.  c.   motors.  Industrial 

Controller   Co.,   •1068 
Machine       tool       cnntrnllcr,       Cutler-Hammer 

Mfg.   Co..   •1260 
Converters,     synchronous,     eharac'eristic     curves 

of.      l!v   {-.    K.   Gilbert.    (D.)    1255 
Cooking,    electric.       (See    also    Stoves,    electric): 

-Boston    Edison    range   sales,    1916   962 

Cooker  that  oner-ites  on  electrolT>is  prin- 
ciple,   Ruvio    Electri.     '   ••  .    'loj 


starter,    overhead    sup- 
By  A.  G.   Collis.    (D.) 


I  iidkiiiK,    fltcliii-:     (C'i>iilimic(l ) 

DciiKinstratioiis,    roillaiid    (On-.)    Ky.    l-iglit 

«,    I'ovvt-r   Co..    S7« 
-Dcvilopiiuiit    work    liy    ii-titral    station.       By 
.'^.     M.     K«-iiiif<ly.       I,     •|(M4;    coiiiim-iii, 
10,14:    11.   -lO')? 
-KU'itric  cookiiiK  f(|uii>iiuui,   CiialKnte   (Okla.t 
lliKli   Si-liool.    MJO.t 
— KIcitrically     cooked     ilii\iicr    Rivfii     by     Mer- 
chants'   Ileal   iSi    l.iKlit   Co..   Indianaiiolis. 
•1010 
-Hot   plates  as  a  nn-ans  of  introduciiiK  ranijcs. 
6J.S 
■  -Promoting  electric  cook. ok  witluuit  a  cookinir 

rate,  770 
—  rroving    economy  of.    "375 
-Kates   in    U.    S.,    *60S 

-Kestavuant  at   CVolder's  Creen.   l.onilon     (I)  ) 
430 
- — Separate    unit    system.    1204 
Copper : 

-IClectricify  reduces  production  cost.  247 

-; Production   in   U.    S,   continues  heavy.    102 

Corbino   effect   in   various  conductors.      l?y    Ke.lli 

K.    Smith    (D.)     1063 
Corona.      (See   also   Transmission   lines): 

n.     C.    corona    from    ditTerent    surfaces    and 

metals.       liy    Sylvan    J.     Crooker.     (1). ) 
918 

Initial     condition     of    the    corona     discharge 

with    direct    current.       liy     lakob    Kunz. 
(D.)   679 
Corundum,   method  of  producing,    patent.   *360 
Cost-keeping,    comment,    305 
Cranes: 

Electric   crane   operation.    By    K.    Luft     (I)  ) 

•820 

Jib    crane     for     hoisting    transformers        liy 

X.   M.    Longbothum.    *1103 
Cream     whipper     (electric).     White-Stokes     Co.. 
'970 

D 

Daylight    saving,   comment,   986 

Demagnetization     of     iron     and     steel     rods        Ry 

Guy  G.   Becknell.   (D.)   1063 
Depreciation.      (See   also   Accounting): 
Reckoning    with    costs    of    superseded    equip- 
ment.      By     Edwin     J.     Dryfuss,     *272; 

comment.    257 
Dielectric   loss,   method   of   measuring.      By  G     B 

Shanklin.    (D.)    *919 
Dining-room    rugs    to    facilitate    use    of   table   ap- 
pliances.     By   Corneill    Ridderhof.    121 
Direct-current     machine     design.        By      Stanley 

I'arKer,    (D.)    283 
Direct-current     machines.        By     Stanley     Parker 

Smith,   (D.)   380 
Direct-current     machines,     stray     losses     in.       By 

W.    C.    King,    M,    B.    McDermott,    and 

F.    W.    Maxstadt.    "334 
Dishwashing  machine,  electric.   National  Machine 

&  Stamping  Co.   *290 
Displays.        (See     also     Signs     and      Decorative 

Lighting)  : 
Display    table,    motor    operated.    Winfield    H. 

Smith.    *634 

Electric  motor   floral   float,   *675 

Shakespearean  pageant  at  Omaha,  799 

Show   window.    Cripple   Creek  central  station 

company,  *1204 
Window-trimming     contest.      National     Lamp 

Works,   883 


Education: 

Case   School   adds   illumination  course,   830 

College   course   for   the   study   and   discussion 

of    engineering    periodicals.      By    Harold 
V.    Bozell,    536 

Employees'   Club  educational   classes,   329 

Engineering    education    and     research.     (D  ) 

582 

-Foreign  trade  course  at  University  of  Cin- 
cinnati,  640 

1-    E.     S.    correspondence    classes    proposed. 

610 

Mass.   Tech.  to  establish  research   laboratory 

at   Niagara   Falls,  926 

Public  utility  accounting  course  for  Prince- 
ton,   150 

Public     utility     investments     course,     N      Y 

University,  735 

Research  fellowship  in  engineering  experi- 
ment station,   1310 

Research  work  at  Engineering  College,  Uni- 
versity  of  Michigan,   892;   comment,  889 

Research    work   in   universities,   aim   of,    1159 

Electric   furnaces.      (See  Furnace  electric): 

Electric    Power    Club    meeting,    988 

Electric  testing  laboratory  system  of  remote  con- 
trol  for,   494 

Electrical  apparatus,   user's  viewpoint   on   design. 

Electrical  Contractors'  Association  of  the  State 
of    Pennsylvania,    annual    meeting,    45 

Electrical  Credit   Association  of  Chicago: 

Meeting.    1036 

Electrical    developments,    review    of,    (D.)     775 

Electrical   industry,   effect   of  election   on,    1090 

Electrical  industry,  greater.  By  Herbert  A. 
Wagner,    462;    comment,    449 

Electrical  industry,  mobilization  of,  *461;  com- 
ment,  449 

Electrical    industry   in    1916,   comment.    1273 


Klecirical     iiiMallalions.     uniform     Misix-ciion     of 

702 
I'.lectrieal    machinery    apparatus   and    supplies    for 

'914,    '264;   connnent,   25H 
Klettrical    machinery    breakdowns    of.       By    C     S 

Buyers,    (D.)    381 
Electrical    m.inuf.ii  tureis.   census   of,   780 
Electrical   manufacturers,   increased   facilities  for 

401 
Electrical    iirecipitatioii.      By    R.    W.    Kerns.    (D) 

•  I  303 
Electrical    research.    siiKgestioiis    for,    76 
Electrical    supply,   centralization    of,   697 
Klectrical  supply,  economy  of,  address  by  Samuel 

Insull,    1084 
Electrical    Supply    Jobbers'    .\ssociatibn : 

Compiling    mt    price    book,    799 

Fall    inccling.    749 

(Jroiip    plant    tabled,    749 

Elcctric;ly  in  medicine.      By   F.    Fassbender.   (D.) 

92 
Electricity     in     small     households.        liy     W       B 

Smith.    (D.)    381 
l-.lectrochemistry.        (See      also      subjects      listed 
alphabetically)  : 

In    1914.   436 

—  l.ow-i)otential  discharge  spectrum  of  mercury 
vapor  in  relation  to  ionization  potentials. 
I5y  John  T.   Tate,   (D.)   380 
Electrolysis: 

Influence     of     polarity     reverses     of     under- 
ground   pipes   on    electrolytic    corrosion. 
687 
— — Methods  of  making  electrolysis  surveys,  640 
Electrolytic    chlorine    for    laundries.      By    H     P 

Hill.  '224 
Electrolytic   copper  refineries,   tank   resistance   in. 

By  Lawrence  Addicks,   (D.)   'UIO 
Electrolytic   copper   refining,    (D.)    *485 
Electrolytic    copper    refining.      By    Lawrence    Ad- 
dicks,   (D.)    189 
Electrolytic     oxygen     and     hydrogen     generators, 

protection   of.      By   A.   J.   Acker,   *871 
Electromagnetic   machines,   desirn    of.      By   Stan- 
ley  Parker  Smith,   (D.)   380,   (D.)    581 
Electrometer.      By    G.    E.    M.   Jauncey   and    G     T 

Buchner,    (D.)    680 
Electromotive   force  generated   by  the  rotation  of 
a  cylindrical   magnet  about  its  axis.      By 
(i.    F.    Hull   and    A.    B.    Meservey,    (D.) 

Electronic   theory.      By    Sir   J.   J.    Thomson,    (D.) 

284 
Electrophysics.         (See       also       subjects       listed 

alphabetically) 
Absorption    of    gases    bv    quartz    bulbs.      By 

R.  S.  Willows  and  H.  Trevelyan  George, 

(D.)    236 
Cathode   fall   of   potential   resistance   of.      Bv 

H.   A.    Wilson,    (D.)   822 
Constants    of    spectral    radiation    of    a    black 

body.     By  W.  W.  Coblentz,   (D.)  821 
Corona   of   constant   potentials,    laws   of       By 

Earle    H.    Warner,    (D.)    870 
Effect    of    high    continuous    voltages    on    air. 

oil,  and  solid  insulations,  75 
Influence    of    occluded    gases    on    the    photo- 
electric   effect.       By    R.    J.    Piersl,     (D.) 

726 
Normal  photoelectric  eflFect  of  lithium  sodium 

and  potassium.     By  Wilmer  H.   Souder. 

-Rectifying   contact   of   two   solid   conductors 

By  D.  Owen,   (D.)   775 
Relations     of     the     photo-potentials     assumed 
by   different    metals   when   stimulated   by 
light    of   a    given    frequency.      By    A     E 
Hennings  and  W.  H.  Kadesch.   (D.)'726 

Solid  rectifying  contact.      By.  D.  Owen,   (D.) 

1256 

-Variation     of     contact     electromotive     force 

with    t^me.       By     Otto     Stuhlmann,     Jr., 

Electroscope,  gold-leaf,  electrical  capacity  of 
.  By   T.    Barrat,    (D.)    487  ^       ^         ■ 

Emission  quanta  of  characteristic  X-ravs  Bv 
D.    L.    Webster,    (D.)    284 

Empire  State  Gas  &  Electric  Association  con- 
vention, 294;  program,  591;  meter  and 
distribution    committees,    joint    meeting. 

Employees'  welfare   work: 

Consolidated    Gas,    Electric    Light    &    Power 

Co.  sick  and  death  benefit  plan,  43 

-Free     insurance     for     employees     Fall     River 

(Mass)    Electric  Cc.   1119 

General  Electric  divides  profits  with  em- 
ployees.   260 

-Pacific    Gas    &    Electric    employees'    vacation 

camp  at  Lake  Spaulding,   135 

End   rings.      By   R.    Roberts,    (D.)    1110 

Energy,  future  sources  of.  By.  D.  Robertson 
(D.)     1206  "Jertson 

Engineer: 

As  a  public  servant.   697 

-Cash  prizes  for  young  engineers,  812 

Civic   organization   of,   proposed,    700 

In   civic   affairs.    196 

-^ — ;In   public  affairs.      By   W.   A.    Del   Mar,   237 

Engineering,   electrical: 

— — .After   the  war,   comment,   506 

-Applied    engineering,   comment,    554 

'Limiting    free    consulting    service.-    113 

Marking   engineering    progress,    649 

-Training    lacks   practicability,    294 

Engineering      Foundation      to      co-operate      with 

scientists,    748;    comment,    745 
Engineering     societies,     strengthening     local     sec- 
tions,  841 

"Indicates   illustrated   articles. 


V  ui.,.    IjW  V  1 11 

Engines,   oil: 

i>icsel    engine: 

Competiiion  of.   By   H.    I..  Jones,  237 
lor   steam   plant  extensions,    (D.)    631 
Operation   of   small    plant,    '$13 
Sulistitiiting     |)arallin     for     petrol.      (1)  ) 
1302 

Excavators,    electric,    in    Kovermiienl    work,    '856 

Exciters: 

Duplex    exciter    drive,    Terry    Steam   Turbine 

Co.,    "1115 

Oil  shield  for,  home-made,  '673 

Turbo-exciter  set.  Terry  Steam   Turbine  Co., 


Fans,  electric: 

Prepayment    fan,    North    Texas     I'rcpay     Fan 

(  o.,   "240 
Federal    Sign    System    (Electric),    annual    report. 

Federal  Trade  Commission  (See  also  Foreign 
trade.  Trade  conditions  and  Business 
conditions: 

Cost  accounting  pamphlets  issued,  340 

I'avors    combination     for    foreign    commerce, 
1238 
Financial    (See  also   Statistics): 

-American   capital    in    foreign   central   stations, 

comment,   698 

Pacific    Gas    &    Electric    to    protect    security 

holders,   116 
Public   utility   bonds   for   savings  bank   invest- 
ment,  787 

Seller's  market   in   bonds,  comment   793 

State  banks  invest  in    Utility   bonds,  342 

Weste-n    Canada    Power    Co.,    Ltd.,    finances. 

155 
Fire-alarm   systems.      (See   Signal  systems): 
Fires,    prevention    of,    in    oil    switches,    (D.)    533, 

comment,   5()7 
Fixtures,   incandescent    lamp: 

"Always    vertical    suspension"    fixture.      Cen- 
tral   Electrx    Co.,    *538 
-Automatic     reel     for     extension     light,     Auto- 
matic  Extension   Reel   Co.,   *969 

Bowls     and     reflectors.        By     Howard      W. 

Jenkins  and   George   W.   Roosa,   610 
Ceiling  ring,  quick-action,   Beardslee  Chande- 
lier  Co.,   "191 

Combination        showcase        lighting        fixture 

Baker-Smith    Co.,    "240 

Diffusing   fixture.    Luminous    Unit    Co.,   '242 

Diffusing    plass    unit.    Consolidated    Lamp    & 

Glass   Co.,    *636 

For  nitrogen  lamp.      Samuel   Frost.   *1163 

Individual  control  sockets  for  candle  fixtures 

Bryant   Electric   Co.,    *1211 

Insulators    for    pull    socket    chains.    Thos    M. 

Harrigan,   *1163 

Lamp    dimmer,     Anylite     P^lectric     Regulator 

Co.,  *1307 

-Ornamental     livine     room     fixture,     Beardslee 

Chandel'er   Mfg.    Co.,   *491 
-Pendant   fixture,    N.    Y.    Gas    &■    Electric    .Ap- 
pliance Co..   *730 

"Radium"    paint    for    switches    and    sockets. 

737 

-Reflector,    deep    bowl    type.    National    X-rav 

Reflector  Co.,   *539 

Reflectors,     elliptical     angle     type.     Benjamin 

Electrical    Mfg.    Co..    •193 

Reflectors   for   glass   bowls.      By    J.    L,    Stair 

and   J.    A.    Hoeveler,   610 

-Reflectors   for  industrial   light-ng.   *969 

Reflectors    for    portable    lamns.    United    Arts 

and    Cra.fts   Workers,    *339 

Reflectors  for  show  windows.   National   X-ray 

Reflector   Co..   ^874 

—Semi-indirect   holder,    T.    H.    White    Mfg     Co, 

*10';7 

.Scni-indirect    units    for    store    lighting,    *424 

Shade  holder  push  sockets.  Plume  &   Atwood 

Mfg.   Co..   *684 

-Socket   can,    Harvev    ITubbe'l.   Inc..    *731 

Socket,    fiber-shell    for    candle    fixtures,    Har- 
vey  Hubbell,   Inc  .   *240 

Socket,   weather-proof.    Harvev    Hubbell.  Inc., 

*969 
— Socket,   weatherproof.    H.    W.    lohns-Manville 
Co.,  •730 

Store    unit     for     color    matching,     ^oran     & 

Hastings   Mfe.    Co..    •876 

^Street     lighting     fixtures,     improvements     in, 

Geo.   Cutter  Co..  '1017 

Two-light   extension   arm,   Waterhury-Wallace 

Co..   Inc..   •826 

Wirine    devices    for    foreign    trade.     Pass    A 

Seymour,    Inc..   *1115 
Flag,  self-waving.   *782 
Flame   arc    in    chemical    niamifjictiire.      Bv    W.    R. 

Mott   and   C.    W.    Bedford.    (D.)'l302 
l-'laming  arc  electrode.   199 
Flamfne   arc   electrode,   patent,   214 
Flash   lamps: 

Pocket     flash-lamp    batteries,     standards     for. 

930 

\'est   pocket  type.   Import   Sales  Co.,   *875 

Flatiron,    electric: 

— —"Baby."  International  Electrc  Co.,  *435 

Feed-through   flatiron  switch,   Hart  Mfg.   Co 

•777 
— —Tailor   iron   with   regulating  stand,   "86 

With    heat   control.    Reiiiiers    Mfg.    ('o..    'M.? 

Flood,  .\sheville,  N.  C,  ^212 

Flood    damage    in    Ohio    and    Mississippi    valleys, 
*16.S;    comment,    161 


total    produc- 
Amcrica,     152, 


Flood   lighting.      (See  Lighting,   flood.) 

Floor-scrubbing  machine,  electrically  operated, 
Dale-Key  Corp.,   "lOea 

Floor   surfacer,    M.   L.    Schlueter,   '779 

Floor  surfacing  machine,  American  Floor  Sur- 
facing   Machine    Co.,    "634 

I'ord  Motor  Co.  power  plant.  liy  Fred  Allison, 
'312;   comment,   307 

F'oreign  trade.  (See  also  I'ederal  Trade  Com- 
mission, Trade  conditions,  and  Business 
conditions)  : 

.\nglo-Russian    Trade      Commission      report. 

Uy  W.  II.   Reable.   (D.)   1256 

—  Aigentine    electrical    imports,    345 

— Marcelona,  Spain,  markets  for  .\merican  elec- 
trical goods.      My   II.   S.   l'"oley,   *1047 

I'.iitish    embargo    on    electric    vehicles    to    be 

reviewed,    700 

— — IJi-itish   exports  and   imports,    (D.)    1207 

I!r  tish    imports    prohibited,    296 

Demand     for     American     electrical     products, 

104 

h'lcctrical       e.vport       business,       constructive 

work   under  way,   *6IS;  comment,  601 

—  -I'"l<ctrical     exports.     April,     1916,     47;     May, 

249;    June,    *495;    July,    *714;    August, 
929,   1121,   1313 

—  I'.lcctrical    exports,    opportunities    and    prob- 

lems   of    i)resent   situation,   an    interview 
with  W.   S.  Kies.  *64 

ICIcctrical    exports,    relation    tc 

tion,   *641 

Electrical     exports    to     South 

785 

■ —  F.Iectrical  manufacturers  and  foreign  mar- 
kets,   976 

—  -Knglisli  catalogs  for  developing  export  trade, 

1074 

I'stablishing    export    relations,    *8S4 

. Export  trade  credit,   1265 

I'oreign    markets    for    electrical    goods.       By 

K.    A.    Lundquist.   898 
Foreign    trade    maintains    domestic    business, 

1238 
FVance,    Italy    and    Russia,    electrical    exports 

from,    (D.)    1207 

—  -'  Civeat     I'ritain    prohibits    imports    of    ranges 

and  vacuum  cleaners,  248 

Industrial   cooperation    urged,    1040 

Insulated    wire    and    cable    exports,    1121 

Japanese    electrical    manufacturers    active    to 

secure    American   trade,    48 
l.ipanese  goods,  demands  for,   899 
l,imi>  exports  increase,   592 
-Losing  export  trade,  comment  on   Webb  Bill, 
505 

Mexico,  large  electrical  trade  expected,   1120 

New  Zealand,  electrical  imports,  (D.)   140 

Norwegian    demands    for    appliances    heavy, 

152 

—  Opportunities    for    .\merican    manufacturers, 

297 
Promotion    of    foreign    trade   by    government, 
594 

—  -Kussian    electrical    market,    737 

Webb   bill,    *854;    comment,    1130,    1225 

What    co-operation    means    in    foreign    trade, 

1238 
France: 

Electrical   factories   active,    1915,    151 

Hydroelectric  development,   1048 

Franchise,      indeterminate,      Kansas      utilities     to 

frame,    1213 
Franklin  Institute  lecture  program,  782 
l-requencies,   standardization   of,    (D.)    236 
I'requciicy-charger     sets,     parallel     operation     of. 

|{y   F.    I).   Newbury,   (D.)    1014 
I'requency    converter,    patent,    *436 
F'uel.      (See  also  Coal,  Oil,  and  Gas): 
■ (>as  fuel  experiment  in  Britisli  stations,  (D.) 

917 
Powdered  coal  as  fuel.      V<y  C  J.  Gadd   (D.) 

918 
Furnace,   electric: 

-Emergency       operation       of.  By       (iilbert 

Rutherford,   •1061 
Equijiment   for,    Westingbouse   E.    &   M.   Co., 

*1163 

—  Heroult  electric  arc  furnace,  mechanical  and 

electrical     operation     of.        By     Geo.     W. 

Richardson,  657 
Standardization     of     carbon     electrodes     for, 

(P.)    1256 
Furnaces.       (See    Boilers.) 
I'uses: 
Refillable   fuse  shells,   .\.    F.    Dauni,   '145 


(■ages,   limit.      By    R.    T.    Glazebrook,    (D.)    775 

(lalvanometers: 

Correction     for    tlie    thermo-electric    current 

to  be  applied  to  the  throw  of  the  bal- 
listic moving-coil  galvanometer.  By 
Paul  E.  Klopsteg,  (D.)  487 

Critically     damped,     design     of.       By     F'rank 

Wenner,   (D.)    189 

—  -Moving-coil  type.  Bv  Paul  E.  Klopsteg, 
(D.)    189 

■ Of  high  sensitivity,   T,eeds  &  Northrup,  •731 

Portable  D'Arsonval  type,  I  eeds  &  North- 
rup Co.,  'lOlS 

Garage: 

Measured   service  vs.   flat   rate,  915 

Gas-filled   lamps.      (See   Lamps,   gas-filled.) 

<ias  sampler,  continuous,  *130 

General  Electric  Company,  employees'  flags 
decorate  workshops,   "387 


J. 
By 


Generators: 

.Mternators,    turbine-driven,    (D.)    188 

Brush-holder     trouble     remedied     by     flexible 

shunt.      By   A,   L.   Ilearvey.  '26 

Circuit  for  field  excitation,  patent,  '408 

Connection  of  armature  coils  to  commutator 

segments.     By  Rudolph  Knoll,  (D.)   *724 

Direct-connected    engine    and    generator. 

II.    Ilallberg,   *825 

Direct-current      machines,      design      of. 

Stanley   Parker   Smith,    (D.)    33 

■ F'or  use  on  motorcycle.   G.  E.  Co.,   "1259 

Gas-engine-driven.     By   W.   A.   Tookey,   (D.) 

235 

Largest  in   the   world,   701 

Non-surging    windings,    patent,    *408 

(ieorgia  Electrical  Contractors'  Association,  semi- 
annual meeting,    150 

Germany: 

Bulk  energy  supply,  plan  for,   (D.)   380 

Largest  generator   in  the  world,  701 

I'ocket-lamp  batteries,   standards,    (D.)   822 

I'nion   of  German  technical  associations.  343 

War     construction     of     machines.        Bv     W. 

Wechmann,    (D.)    1110 

Government   experiment   stations,    211 

(jovernment   ownership   inquiry,    944 

Grates.      (See   Boilers.) 

Great     Britain: 

—     .\ppreciation     of     electricity     to     agricultural 
purposes.     W.  T.  Kerr,  (D.)   *43i 

.\utomatic    telephone    exchange    at    (irimsby, 

(D.)  919 

British      .Association      for      .\dvancement      of 

Science,    (D.)    871 

— — British    companies    establish    electrode    plant, 
786 

British    Institution    of    Electrical    Engineers, 

(D.)   92 

British   Municipal   Electrical   Association,  an- 
nual convention,  (D.)  333 

I'ritish      .Municipal      Tramways     .Association 

meeting,  (D.)   918 

Combined  electricity  and  gas  works  at  Alloa. 

By    T.   W.   Napier,    (D.)    1110 

Daylight   saving,    effect   of,    (D.)    "1206 

Electric   power   in   I'.ngland.      By   Charles   H. 

Merz,    (D.)    869 

Electric    power    supply    in    England.      By    R. 

P.   Sloan,    (D.)    1014 

I'lectric   restaurant,  London,    (D.)    430 

' Electric     trucks     for     garbage     collection     at 

Barnes,    England,    1202 

Electric    vehicle    in    municipal     service.       Bv 

W.   11.   L.   Watson,   (D.)   284 

Ivlectrical   imports,    1915,    *441 

Electrical    trade    in    England,    343 

Electricity   in    small    households.      By    W.    B. 

Smith,    (D.)    "1015 

l'".lectricity   supply   in   (ilasgow  and   Scotland. 

By  W.  W.   Lackie,   (D.)   *333 

England,     nationalization     of    energy    supply 

for,    *894 

Export   trade,    (D.)    333 

• Exfwrts  and  imports.    (D.)    1207 

F'emale     substation     attendants     at     Glasgow. 

(D.)    333 

(ias   fuel   experiments,    (D.)    917 

Kilmarnock   municipal    station,    recent   exten- 
sions, (D.)   139 

■ London   central   station  service,  687 

Manchester      (England)      electrical      supply, 

(D.)    *139 

Power    station    near    Cambuslang,    Scotland, 

(D.)    1302 
Standard      Britisli      practice     in      switchgear, 
(D.)    333 

.Switch   gear,  new  standardization  rules.      Bv 

Dr.  Chas.   C.   Garrard,    (D.)   *1254;  com'- 
ment,  1227 

Tie  connection  between  London  powerhouses, 

(D.)   631 

^Wire  manufacturing  industries,  642 

• Workman's  share  in  engineering  works.     By 

Gerald   Stoney,    (D.)    870 
Grid   resistors.     By  11.   H.   Johnson,   (D.)   967 
Ground   cone   carbon,    Hickey    &    .Schneider,    *684 
Ground    detector    developed    by    Southern    Cali- 
fornia   Edison    Co.      By  (George   E.    .Arm- 
strong,  "1145;   comment,    1129 
Grounding  of  secondary   neutrals  on  a.c  systems, 

989 
Grounds,    accidental,    locating    on    secondary    sys- 
tems.    By  Karl  IL  Bausman,  "1250 


H 


Ileadlight.s,    glare    from,    comment,    1034 

Heat   distribution   in  electrical  machinery,    1165 

Heaters,   electric: 

For  heating  molasses,    1071 

Glue   pot,   Ilulbert   Electric   .Steam    Mfg.    Co., 
*144 

Grill  with  open  resistor  flame,  patent,  "291 

Oil-filled,  installation  in  Rupert,  Idaho,  hotel, 

579 
Radiator,  Pelouze   Mfg.   Co..   *540 
-    Radiator,     portable,     Lee     Electric     Radiator 
(  o.,  *873 
Radiator  sizes,  selection  of.     Bv   R.   .S.   Hale, 
720 
Tank    heater    for    economical    hot-water    sup- 
ply.    By  A.   R.   Haynes,   "185 
-   — Tray    wagons    for    conveying    food    liot    from 
hospital   kitchens,    232 

V\'ater-faucet  heater,   patent^   '407 

Water   heater,    Bridgeport   Electric   Co.,   '338 

— — Water    heater    and    sterilizer,    Feldman    Mfg. 
Co.,    *826 

"Indicates   illustrated   articles. 


Heaters,   electric:    (Continued) 

Water    heaters    for    domestic     service,     (D.) 

*773;  comment,  746 
Water   heater,   immersion   type,   Lee   Electric 

Radiator  Co.,  '873 
Water  heater,  induction-type.  Coin  Mfg.  Co., 

•98 
Water    heater,   thermally   controlled.   Electric 

Sales    Service    Co.,    *489 
With    parabolic    reflector.    Majestic    Electric 

Development    Co.,    '1211 
Heating     appliances,     electric,     foresight     in     in- 

siallation  of,  423 
Heating,    electric: 

■ liy   J.    (uierner,    (1>.)    1303 

Designing  house  walls  and  floors  for,   1247 

Du.ncstir  hot-water  supply  at  Seattle,  Wash., 

376 
Domestic  water  supply,  efficiency  vs.  economy 

in.      By  Ralph  J.   Patterson,  727 
Drug  store  with  3640  watts  in  heating  units, 

422 
• Househeating,   comparative   cost   by   coal   and 

by  electricity.     By  F'rederick  .\.  Osborn, 

•1245;    comment,     1225 
Immersion     water-heater,     industrial    applica- 
tion  for.    1204 
Industrial     heating,     rapid     advancement     in, 

•615 
Oil-filled    radiators,    electrically    heated.       By 

J.   D.    Ross,   *414;   comment,   401 
Residence  heating,  an  experiment  in  Seattle. 

By  J.    D.    Ross,   *414;  comment,  401 
I'nits    for    heating   crane   cabs.      Cutler-Ham- 
mer  .Mfg.   (  o.,    1258 
Water-heating,   domestic.     Uy  J.    L.    Shroyer, 

(D.)   966 
Heating   of    underground    cables.      By    Henry    A. 

Cozzens,  Jr..   "953;   comment,  938 
Heat-resisting      metal,      insuluminum,      Diamond 

Power  Specialty  Co.,  433 
Higher     harmonics     in     transformer.        By     Geo. 

R.  Dean,   (D.)   34 
Ho'Sts,   electric: 
Inclosed     hoist     with     anti-friction     bearinKS, 

Economy    Flngineering   Co.,    '682 
.Mine    hoists,    automatic    operation    of.       By 

H.    Kenyon    Burch   and    .M.   A.   Whiting, 

(D.)  821 
Horse-clipping    machine,     electric,     Gillette    Clip- 
ping  Machine   Co.,    "142 
House- wiring  campaigns.      (See   also   Central   sta- 
tion business) : 
— — l-"ree    wiring   campaign    thai   paid    its   way   at 

Marion,  Ind.,  *529 
F'ree-wiring  installation,    Leavenworth,   Kan., 

624 

• In  town  of  5000,   "UOl 

Hydraulic   governors,    oil    troubles    with.      Bv    R. 

H.   Lewis,   '911 
Hydroelectric    developments.       (.See    also    Water 

power)  : 
.\utomatic  control  of  small  plant.     By  D.  R. 

Shearer,    "226 
California    systems,    merger    of,    "1134;    com- 
ment,   11// 

Cuba   devclo|>ment,   "1196 

Electrochemical,  possibilities  of  Pacific  Coast. 

J.    W.    Beckman,    (D.)    139 
Emergency    drives    during    periods    of    high 

water,    "1251 
FZxcess   hydroelectric  power   used   for   raising 

steam,   (D.)    *33 

France,    1048 

Hydro  trouble   in  Canada,   (D.)   235 

Idaho.    291 

-  Illinois   water-power   site  changes  hands,  261 
loliet   site   bid   accepted,   356 

.Merger  of  Idaho  companies,   *3S8 

New    $3,000,000    Kentucky    plant,    150 

-  — Norwegian     power     development,     American 

capital,  830 
-Ontario     Hydro-Electric     Commission     devel- 
opments  and    extensions,   452 

-  —  Sauk-Suiattle    power    site,    1166 

.Southern     Power     Co.,     new     variable     head 

plant   for,   588 

-  — Storage    capacity    of    New    England    streams, 

1164 
Winnipeg    River    water-power    resources,    360 

-  ^  adkin  Kiver  development,  '1039 
— - — ^'osemite  Park  lighting  plant,  149 
Hysteresis    loss,    graphic    determination    of.      Bv 

A.  I  astex,   (D.)   *679 


Ice-making.       (.See     Refrigeration,    under     Indus- 
trial applications  or   plants.) 
Ire   rink,  electric  refrigerator   for,   "617 
Illuminating    engineering: 

Colore<l    glass    in.      liy    Dr.    Henry    P.    G.ige. 

608;    comment,    649 
Il'uminating    Engineering    .Society: 

convention,     589,     ^608;     comment, 
entertanmeiit   features,  452;    papers. 


.Annual 

601  ; 

SOS 

Correspondence    courses   proposed,   610 
Inspection    tour    in    connection    with    lecture 

course,  310 
Joint  meeting  with  American  School  Hygiene 

.Association,    103 
Preliminary   list   of   subjects   and   lectures   to 

be  given  at   University  of   Pennsylvania, 

103 
lUumtnat  on.      (See  also  Lamps,  Light  and  Light- 

inp )  : 
-  —Colored    lamps    supplement    flood-lighting    of 

two  California  courthouses,  *3I 
Concealed      I'ghting,      St.      Helena      (Mont.) 

Cathedral.      By  J.   L.    Stair,   'S.*' 


VUI,.    L.AV111 


Uy  S  G. 
I)r  SJcin 
Sliuip, 


lly    Kr;iiKis    H.    Silsbee, 


Illuinination:     (('""IiiiikmI  ) 

^Effect    ol     wallpnpci     colom    un 

llibbiii,    (D.)    I8a 
— '— llluiniiiiitum    (j|    ili<-    hitiiii-        liy 

nicu,    00« 
— ^' '"'*'•     PO' tabic.        Hv     C'l.tyloii     II 

Soy;    cuninu-iit,    .'S5 
Inoftiulcsii'tU    lamp    lixturci.       (Sef    I'lxturcs,    in 

laiulisiciit    lamp*. ) 
Incnn.ipscfiit  lamps      (Si-e  Lamps,  iiuandt-scent.) 
liiiliaiia    Kkctiic    Light    Associaliiiti.    convintion 

■*'■>•*,   556,   (lOo 
Indui-tanct: 

At    close    s|)ao:iiKit. 

•1^5 
— r^.t  Offtii-ii-iil    of    mutual    iixiiution    of   ei-ccntiic 

coils.      lly    S.    llutttiworlli,    (D.)    285 
-—    Mutual   altt-rnatiiig  cui  rent    mctbod   of   nieas 
uriiiK.      lly    llaivcy    L.   Cuitis,    (D.)    '91 

X'ariablc  self  anil  nuiUial  iiultictor,  -194 

liuluctaiicc  coils,  aiicoic.      My    I'Vcdcrick   KuKciu- 

I'ernot.   (D.)    1207 
Induction    apparatus,    effect    of    altitude    on    tern 

pcraturc   rise  of,   71 
Itlduclivc   iulerfcrcncc,   wave    form   as   factor   in. 
liy   l-'icdciick   lU'dell,  6_'2;  comment,  60J 
Industrial  applications: 

Acquainting     station     employees     \*tth     plant 

perfonuaiKc,   5J5 
Air   reiieuters,   electric,   used   to   operate  pile- 
driving    hammers,    427 
— — Arc    usej    to    scrap    engines    and    Kcneratois. 
Hy    (..    W.    TelTeau,    Jr..    5J7 

Booth-Kelly    Lumber   C"o.,  alternating-current 

motor  dines,   "170;   comment,    162 
—. — Cold-storatic     plant     saves     $25,000     stock    of 

eggs  by   iiiiick   motor  installation,   281 
— ■ — Concrete  mixer,  electric  drive,  "864 

Cooperage    i)lant    adopts   eleciric   ilnve.    1248 

Cooperage    works,   electric   drive   in,    1253 

Correcting  jiower  factor  in  steel-rolling  mills, 

(1).)     '.'80 
Doll     factorv     output     increased     by     motor- 
drive,    *1107 
— - — Electric   lieatmg   ilemands   mav   eclipse   power 
load,    5i2 

^-Electric    tools,    portable,    in    iron    and    steel 

industry.      l{y   A.   M.  Andresen,  657 

Excavators,    electric,    schemes    that    facilitate 

operation  of,    *132 

Four-speed     induction     motor-drive    produces 

economies  in  lead  cable  plant,  *S2S 

Cirain    elevator    construction,    motor    service 

in,    *1285 
• Industrial     electric    heating,     rapid     advance- 
ment near,  *615 

Logging  service,  construction  of  power  lines 

for,   959 

■ Maintenance    of    direct-current    motors    high 

in   flour   mills.      By  A.   L.   Hearvey,   372 
— — Mill  drives,  extensible  coupling  for.     Cutler- 
llamiiier   Clutch   Co.,   *237 

Motor      flywheels     to      eliminate      momentary 

peaks,   1103 
Motor    installation    paid    for    out    nf    its    sav- 
ings,   30 

Oil    switch    opened    evenings    to    avoid    core 

losses   in    transformers,    •47') 

Oil-well     operations,     methods     of     adapting 

motor  drive  to,   74 

Portable     equipment     for     testing     industrial 

plant    motors,    *481 

■ Reversed      electroplating     methods     used     to 

clean   castings,   *815 

Kolling  mills,  electric  drive  for  reversing,  74 

Shoe  industry,  electric  heat  in,  *914 

Steel  mill  motors,  proper  selection  of,  816 

Steel     mill     work,     motor-generator     set     for. 

By    Win.    Kniglit,    1194:    comment,    1179 

Steel  rolling  mill,  motor  drive  for  operating. 

By  Win.   Knight,  *662;  comment,  650 

Textile  mill,   improved   motor  drive,    176 

Transformer     and     fuse     switch     installation 

for  ice  plant,  *527 

Turbine-driven     isolated     plant     replaced     by 

central-station    service,    1071 

Wool  fibres,  electrification  of,  1022 

Industrial   plants: 

.\Iabama    cotton    mill,    layout    and    tests    of. 

By  George  Wrigley,  *803 ;  comment,  794 

Bakery     at      Salt      Lake     City,      electrically 

equipped.     Ry  B.  W.  Mendenhall,  *437 
Cement   companv    served    bv    Winnipeg   Elec- 
tric   Ry.    Co.      Uv    H.    A.    I'.    Langstafif, 
*706 

:Clinchfiel<l      Portland      Cement      Corp.,      new 

plant,   *549 
Coke     plant,     electric.dlv     operated.     Youngs- 
town   Sheet   &   Tube   (  o.,   342 

Cotton  mills.  Southern  California,  687 

Crane    Comoany's    new    Chicago    plant.       By 

H.    S.    Stewart,   *1287:   comment,    1275 

Ford     Motor    Co.       By     Fred     Allison,     *312: 

comment,   307 

Ford   Works,    system    of   operating   signals   in 

power  plant,  *525 

Lime   plants   and   ouarries,   cost   of   operating 

motors  in,   326 

Plant    arrangements    that    permit    continuous 

operation.      Bv    H.    S.    Stewart,    *1287: 
comment,    1275 

Steel    mill,   characteristics    of    electric    drive, 

*9S1;  comment,  937 

;-.SteeI  mill  power  requirements,  687 

^Wood-heel   factorv.   motor  drives  in,  Thomas 

n.   Bond,  *428 
Industrial  preparedness.      (See  Preparedness.) 
Industrial    research    at    University    of    Micliigan 
892;    comment,    889 


lnilii.sli.il    reseauh,   comiiieiil,  V8.S 

iMstiiutc  of   Uailio   EiiKinecrs,  meeting,  45,  543 

Instruments: 

Asiatic   lieelrieal    instruments.      llickok    Eire- 

tiie;il    liistriiiiieiil    Co.,    "1210 
lleiidrici    harmonic   analyzer.      By   Dayton   C. 

Miller,   (I).)   H>2 
liicliietor,   variable  self  and   mutual  tyiie.      By 
il.     11.    Brooks   and    I".    C.    Weaver,    (D.) 

Iiisiilaliiin  : 

EITecl  of  high   i oiiiiiiuous  voltages  on,  258 
liisul.iling     material,     Diamond     State     i'iber 

Co.,   "1113 
Insulating   materials,    .Mogul   Co.,    '241 
liisul.iting  ■  paint,    I'liion    Insulating    Co.,    777 
resting     for     defective     insulators     on     hieh- 
tension     ti  aiismission     lines.       By     B.    (i. 
I'lalierly,    (,2.\ 
'--      'resting    molded    uisulallon,   standanl   methods 

for,    I  I7J 
lns>ilators: 

-       KiTect    of   transient    voltage   on,   *572 
hiectnc,   (D.)   34 
l-"ield     tests     for    defective     insulators,     *571; 

comment,   554 
Line   insulators.      By    R.    \'.    Picou,   (U.)    139 
Susjiension    type    megger   and   other   tests   on, 
7i 

Suspension  type,  new  method  of  grading,  "73 

Testing   porcelain,    experiences   in,    73 
—      I'se    of    telephone    receivers    for    locating    de- 
fective insulators,  "571;  comment,  554 
IiisuU,   .Samuell,  on  economy  of  electrical  supply. 

1084 
Insuluminum — a     heat-resisting    metal.     Diamond 

Power  Specialty  Co.,  433 
International      Association     of      Municipal      Elec- 
tricians: 

Convention,    *404 

-Dr.  Steinmetz's  \ice-|)residential  address,  454 

Officers  elected,  494 

Ions,  migration  of.      By  S.  W.  J.  Smith,  (D.)  679 
Iron    rust   removed    electrolytically.    patent,    .S42 
Ironing   machine    Hurley    ]\iachine   Co.,    *142 
Irrigation: 

Outdoor    substations    for    irrigation    pumping 

service,   *180 
Italy: 

Electrical   industry   in,    (D.)    1208 

.Steam    from   volcano   utilized   in   i)ower   lilant. 

1231 


.lajian : 

Central   station   statistics,    169 

Electricity  supply,  developments  of,   (D.)  23S 

Jet  recorder,   patent,  *957 
Jobbers.      (See   Contractors.) 
Jovian  order: 

Constitution    changes,    844 

-   — Convention,   562,   *796 

Election    of   officers,   845 

Federalization   policy,  893 

Hundred-point    campaign,    988 

>>'ew    York  league  greets  H.   L.   Doherty,   799 

K 

Kansas     I'uhlic     Ser\ice     .\ssociation,    convention 

lirogram,  974,   1213 
Ker  cifect.      By   S.    F,.    Barker.    (D.)    1256 


Labor: 

Inetiticiency  of,   882 

Labor    and    wage    situation,     1084;    comment 

1081 

Prevention   of   utility   strikes,    653 

Wages  advanced  due   to   cost  of   living,   1073 

Lamps,    electric.       (See    also    .\rc    lamps,    Lamps, 

incandescent,  and   Lamps,  gas-filled) : 
Electrical   attachment    for   oil    lamps.   Harvev 

Hubbell,    Inc.,    *539 
Garage    lamj),     portable,     .\-.\     Electric    Mfir 

Co.,   '779 
High-low    bicycle    lamp.       ,\.    C.    Mann'veiler 

Co.,   Inc.,   *1260 
Mercury  vapoj  pumps.      Hy  Irving  Langmuir, 

Mine    lamps,    portable,    approved    by    Bureau 

of   Mines,   547 
Portable    reel    type.    Rubes    Electric    Devices 

Inc.,  ♦143 
Safety-  lamp.      By  F.  W.  Hardwick  and  L    T 

O'Shea,    (D.)    188 
Tungsten     lamps     replace     red     lanterns     for 

street  construction  sign  service,  *771 
Lamps,    gas-filled: 

Carbon-filament  lamp,  superefficiency,  patent 

453  ' 

-"Daylight"  lainp,   Deuth  &  Co.,  242 

"Daylight"  lamps  for  Cleveland  Art  Gallery 

*8S9;  comment,  843 

"Daylicht"  lamps  for  show  windows,  "723 

"Daylight"  lamps,  small.  Lux  Mfg.  Co.,  •339 

Taunton,    Mass.,    street   lamps,    *722 

Lamps,     incandescent.        (See     also     Lamps      gas- 

^         filled)  : 
Dipped  lamps  used  on  Commonwealth  Edison 

lines,    105 

filament   breaker,   *233 

Forced   life   tests.    By   Leonard   J.    Lewinson, 

609 
Fusible  resistor  attachment.   Geo.   F.   ITenstis. 

'Indicates   illustrated   articles. 


Lamps,    ine.iiidesceiit:     (Continued; 

— — -Lamp    statistics,    Association    of    Edison    llTg 

t  ompaiues,   "900;   comment,  890 
Lam|)    that    gives    out    light    after   current    is 

turned    off,    patent,    782 

-  .Mirogcn-filled      SO-w.itt      lamp,      Independent 

Lamp  )k  Wire  co.,  "240 
Radiant  luminous  efficiency  of  the  carbon  in- 
candescent    lamp     and     the     mechanical 
equivalent  of  light.      |{y  Herbert  E.   Ives 
and  E.   I-.   Kingsbury,   (D.)   775 
Rating.      By   R.    Naujokz,    (D.;    725 
-Rating  in   lumens,  3 

-  -Renewal    service,     United    Electric    Light    & 

1  ower   Co.     New    York   City,      lly  L    A. 
Coleman,   '857 
Standardization     for    electric     vehicle    lamps, 

-      Standardizjition    of    lamp    sizes,    "900-    com- 
ment,  890 
-Temperature  effects  in   lamp  filaments,    (D  ) 
^       1062;  comment,   1083 

By    G.     P. 


Tungsten    arc    under    ijressure 

Luckey,   (D.)   821 

Tungsten  (ilament,   helical,    (1).;    •1062-   com- 
ment,  1083 

Tungsten   lamp,   long  life,   patent,   812 

lungsten   lamp   manufacture.      By   Chas     Eis- 
ler,    (D.)    1302 

'^""««'^"    '^'"''    '"''""f'«^""'''i*.    licenses    for, 

Tungsten-thorium    filaments,    (D>    188 

Lamp   voltage   standardization,   200 

Lead  accumulator  theory.     By  (h.  Fery,  (D,)   189 

.Abandonment  of  right  to  use  streets,  734 

Admission    of   exprt    evidence,    927.    1118 

-Application    to     bring    suit    against    Ontario 
Hydroelectric    Commission    rejected,   437 

.Assumption   of   risk   by   linemen,   493 

— — Birmingham     (Ala.)     cannot     collect     license 
from   Power   Company,    102 
Buffalo    iiot    permitted    to    vote    on    municipa' 
lighting  plant,   893  ' 

I'are    required    by   telephone   company    whose 

lines    may    come    in    contact    with    high- 
tension   lines,  734 

Chattanooga   &    Tennessee    River    Power    Co 

loses  mosquito  case,   102 
—  -('ommission   procedure,   44 

Companies  resuonsible  if  safety  rules  not  en- 
forced. 1262 
Contract  involved  without  competitive  bid- 
ding, 493 
Contributory  negligence  in  action  by  line- 
man against  lighting  and  telephone,  com- 
panies,   493 

Contributory    negligence    in    case    of    fallen 

wires,   44 

Conveyance  of  right  to  overflow  certain  lands 

does  not  include  other  lands  of  grantor 
734 

J^^ath  by  lightning  an   "Act   of  God,"   734 

Decision    in    wireless   detective    case,    607 

Delegation  of  rate-making  power  to  cities,  44 

Derrick  passing  under  transmission  lines  not 

trespassing,  293 

Discontinuance   of   service   for   prior   contract 

indebtedness,   1118 

Distinction   between   taxes   and   rent  paid   for 

use  of  city   streets,  293 

Distribution    pole    license    tax,    1118 

Easement  rights  to  racevvay  grant,  734 

Employees'    liability    for    safety    of    workint 

place,  927 
"Employee"    within    meaning    of    compensa- 
tion act,  44 

Excessive  damages   for  injuries,  927 

Fatal   fall  of  lineman  due  to  loss  of  balance 

493 

Forfeiture    of    franchise,    293 

Franchise  perpetual,  court  holds,  246 

Franchise   qualifications   and   conditions,    493 

High-voltage    lines    in   citv    streets   should    be 

insulated,    293 
— —Injunction   secured    against    striking   linemen. 
1 262 

Injuries   from   damaged   line   where  company 

shows  diligence,  293 

Injury  due  to  defect  in  electric  wires,  S91 

-—Interrupter  limiting  peak  load  enjoined,  665 

Judicial   review   of   public   service   commission 

decisions,    293 

Kenney  patent  upheld.   248 

Knowledge    of    faulty    condition    of   lines   by 

experienced    linemen    precludes   recovery 
for  damages,  44 

Legality  of  minimum  charge,  493 

Legislature   has   no   right   to   nullify   contract 

between    city    and    private    corporation 
543 

-Liability  for  damages  inflicted  bv  wires  blown 

down   at   night,    734 

Liability   for  flowage,   493 

Liability    for    injuries    from    fall    of    unsafe 

pole,  1118 

Liability  of  light  company  for  damages  after 

transfer  of  iiroperty,   734 

License  fees  for  poles,  493 

Lighting     company      must     provide     against 

wires  being  thrown  across  its  lines,  44 
Linemen    not    using    ordinary    care    not    en- 
titled  to  damages,    734 

Lone  Sault  water-power  case.  892.   1184 

Negligence     contributed     bv     pulling     street- 
lamp  cord,  1118 

Negligence  in  case  of  defective  transmission 

system,  293 

Negligence   of  employee,    734 

Occupational    diseases,    44 


Legal :     (Contitnied) 

Operation  i.nor  to  public  utility  act,   1118 

lower  of  city  to  oemand  underground  dis- 
tribution, 44 

Power  1)1   i)ui)lic  service  commissions,  44 

f*ower    ot    ftupreiiie    Lourt    over    commission 

rulings,    1118 

Release  giante<l  oy  injured  lineman,  927 

—  -Aesponsiiiilitv  tor  damage  caused  by  over- 
How,    293 

Right  ot   abutting  owner   in  sliade  trees,  927 

i<ight  of  eminent  domain,  493 

Right   to   string   wires   along  highways,   293 

Right   to   use  city   streets  alter  aiiandoiinient, 

493 

Risk  assumed  by  lineman,  927 

Safe  place  to   work   for   lineman,  493 

Status    of    transmission    line    in    eminent    do- 
main proceedings,  927 
-   Stock   Kxchaiige  ticker  service  intrastate,  1278 

Sutticiciit      reasons      for      condemnation      by 

power   utility,   734 

Telephone  wire,   protection    for,    1118 

Terms    of    penal    ordinance    must    he    strictly 

construed,  44 

Tillage  of  land  affected  hv  [)roximity  to  dam, 

293 

Validity  of  free  service  franchise,  293 

Wire   maintenance    negligeiuc,   926 

Wires   accessible   to   boys,   493 

Legislation : 

15ill   to    regulate    radio   service,    1280 

Proposed  regulation  of  postal  rates,  1274 

Tavener   bill,   comment,    57 

Light  for   Victrola.      Record-Lite   Co.,   *1258 

Lighting,  electric.  (See  also  Illumination,  Light- 
ing, flood,  and  Lighting,  street) : 

Century   of  light,    (D.)    868 

Changing     inks    and     typewriter     ribbons    to 

avoid  increasing  illumination  expense,  32 

Cleveland  Art  Gallery,  "daylight"  lamp  in- 
stallation,   *859;    comment,    843 

Color   effects  and   indirect    lighting  in   a   Los 

Angeles  restaurant.     By   F.  S.  Mills  and 
J.   A.   Hoeveler,   *1106 

— ■ — Cove  lighting  of  a  store,  *378 

"Dayiiglit"    lamps    for    banking    department 

of  H,  L.   Doherty  &  Co.,  *864 

Facade  lighting,  Montana  Power  v  o.,  *769 

Footlight,     disappearing,      L'niversal      Klectric 

Stage  Lighting  Co.,   *969 

"Hawkeye    Sjiecial'"    lighting    plant,    Warner 

Lamp  Co.,   *95 

Ideas    in,  modern    illuminating    engineering, 

1056 

Indoor  ice  rink.  New  York  City,  *618 

—Indoor  lighting,  recent  developments  in.      By 

Dr.   Louis   Bell,   *467;   comment,  450 

Industrial    lighting.      Bv    F.    11.    Taylor,    (D.) 

1206 

— — Interior  lighting  that  combines  art  and 
science.  By  Dr.  Louis  Bell,  *467;  com- 
ment, 450 

Ligliting   department   store   to   facilitate   color 

matching,   *1247 

.Motion-picture      unit,      portable.      Universal 

Electric  Stage  Lighting  Co.,  *96 

"Movie"     studio,     W.     E.     Brewster,     *10S1; 

comment,   1035 

Moving-picture   theatre   lighting,   analysis  of. 

Bv     L.     W.     McOmber,    I.,    *122;     com- 
ment,   115;   II.,  *174,  comment,   163 

Office  building  lighting,   economics  of,  610 

Office   lighting   economics,   *676 

Self-contained  lighting  outht,  Swartz  Elec- 
tric Co.,  *386 

Semi-indirect  fixtures,  importance  of  cleanli- 
ness, 1082 

Semi-indirect    system,    Philadelphia    Lighting 

Specialty  Co.,  *240 

Small  towns.     By  H.   N.   Munro,   (D.)   283 

Temporary    carnival     installation     at     Dixon, 

111.,  136 

Tennis  courts,  reflector  units  for.  Mill  Val- 
ley,   Calif.,    M36 

Testing   cloth   colors   by   artificial   light,    *443 

Town    lighting    a    factor    in   general    business 

activity,   30 

Lighting,  flood : 

Birmingham,  Ala.,  theatre,  *1056 

Curb  standards  for  close-range   flood-lighting, 

*1298 

Flag    on    Hartford     (Conn.)     Electric     Light 

Co.    Building,   32 

Flags,    United    Electric    Light   &    Power    Co., 

New  York  City,  *424 

Flood-lighting    rented    apartments    in    Kansas 

City,  *964 

I'reight    piers    of    a    Great    Lakes    steamship 

company,  199 

Fresno   Countv  courthouse  at   Fresno,   Calif., 

*31 

Harvard    football    field,   *772 

Honolulu,  statue  of  Karnehamelia  the  Great. 

*233 

New  Y'ork  City,  July  4th,  *63 

Niagara  Falls,  100;  lamps  for,  393,  *453,  703 

Philadelphia    City    Hall.    *186 

Projector    for    large    areas.    Electric    Service 

Supplies  Co.,   *779 

San   Francisco  civic  center,   150 

— —San   Joa(|uin   County   courthouse,    *31 

— — Skating    pond   at    Schenectady,    N.    Y.,    *1153 

Soldiers'  and  sailors'  monument  at  Indian- 
apolis, *120 

Spot    lamp    for.    Brenkert    Liglit    Projection 

Co.,   •1068 

Springfield  (Mass.)  municipal  group,  1010 


Lighting,    Hood:    (Continued; 

-Statue     ot     Liheriy,     79/,    940,     1037,     *1086, 

113.);  comment,   1129.      IJy  R.   F.  Carbutt 

and   11.   II.   .Magdsick,  *  1 248 
With     hooded    projector  "lamps.       By     Frank 

Kivel,  *9I5 
A'oolworth     {{uilding,    New    York    City.       By 

II.  11.  Magdsick,  '412;  comment,  403 
Lighting     Plants     lor     isolated     dwellings,     Gray 

Motor    Co.,    '242 
Lighting,  street: 
-Vrc    lamp,    maintenance    costs    of    in    Boston. 

1229 
Buffalo,    N.    Y.,    gas-Hlled    incandcscents    re- 
place  gas   lamps,    687 
Chicago    extensions    delayed    by    high    prices, 

1 164 

Chicago,   Monroe   Street,   *771 

Chicago      Sanitary      District      reduces     street 

lighting   costs,    1232 

Chicago    sireetlighting    posts,    883 

combination    lauder    stool    used    by    arc-lamp 

trimmers   in    Philadelphia,    "424 
Combination   trolley  and   ornamental   lighting 

standards   at    ^andus.<y,   Ohio,    *474 

-  -     Conditions  in   .\merican  cities,  comment,  507 
--      oiuract,    improved    torm    developed   and    ap- 

|)lied  l)v  Wisconsin  Edison  subsidiaries, 
471;   comment,   449 

-  -L)evelopmeiit    in    Philadelph:a,    (D.)    868 
■'"ixtures.   improve:neiits   in.  Geo.    Cutter  Co., 

•1017 
Floo  1-lightiiig.     St.     Louis    traffic    policemen, 

;;]057 

(las-filled    lamps    in    Indiana   cities,    cost    and 
economies,  864 
— (jas-filled  units  at  Taunton,  Mass,  *722 
-liroup  system,  economics  of.      By   Montague 
Ferry  and   E.    M.   Tompkins,  *177;   com- 
ment,  161 
Inclosed    flame    arcs    and    incaiulescent    units 

at    indianai)olis,    Ind.,   '470 
Indeterminate    form    of    street    lighting    con- 
tract,  471;   comment,   449 
Indianapolis,   Ind.,    *470 

Method     of    cutting    trench     for    street-lamp 

circuits.   *672 

.Milwaukee    system.    Bureau    of    Illumination 

Service  created,  117;  standards  contract 
awarded,  828;  indeterminate  contract 
for  parks,  685;  progress.  1278;  specifi- 
cations and  contracts  for  conductors,  454 

-.New    York    City,    methods    used    to    overcome 

constr.uction   and   traffic   conditions,    "619 

.New    YorK    Lighting    C  omniission    report    for 

1915,   388 
-  -Old   arc    lamps   make    inexiiensive   street-lamp 
fixtures,  *325 
-On  a  cost   basis,   471;   comment,   449 

Ornamental    lighting   standards   in   California 

cities,    *819 

Ornamental   lighting  svstem,   Cadillac,   Mich., 

♦532 
-Ornamental  standards  at  Spring   Lake,  N.  J. 
By  S.  W.  Borden,  *460 

Ornamental  standards  in  small  Oregon  towns, 

*578 

Portable   scaffold    to    install    lighting   fixtures 

on  trolley  poles,  *479 

Post     lights    at    $8.50    each    in    small    Texas 

town.      By   J.    H.    Ross,    *465 

Revenues  in  New  England  district,  1153 

Kichmond,   Ind.,  "white-way"  system.   330 

Rochester,    N.    V.,   '459 

Salt   Lake  City's  white   way,   *701 

.Sandusky,     Ohio,     combination     trolley     and 

ornamental  standards,   *474 

-  — San    FVancisco.      By    Walter    D'Arcy    Ryan, 

*4S7;  comment,  451 

San  I'rancisco's  "Path  of  Gold,"  *750 

- —  -.Series  circuits,  pole-ton  installation  for  feed 
ing  and  controlling.  By  R.  A.  Paine, 
Jr.,    *83 

Series     gas-filled     lamps     at     Titusville,     Pa., 

*1053 

Series   lighting   rectifier   problems.   750 

— .Series     system,     characteristics     of,     Roy     E. 
UptegrafT,  *79 

Service  from  cable  buried  in  the  earth,   1105 

Sheboygan,  Wis.      By  Carroll  H.   Shaw,  *464 

.Standards     used     at     Riverside,     Calif.,     cost 

data    for,   *89 
—  Tendencies  in   street  lighting  practice,  equip- 
ments, rates,  costs,  475 

Time   renuired   to  trim  arcs,   1007 

Titusville,    Pa.,    *10S3 

Traffic  posts,  (ieorge  Cutter  Co..   •95,   *923 

Up-to-date    lighting    in    small    Texas    towns. 

By  J.    H.    Ross,   '465 
X'illage  street  lighting  from  three-wire  trans- 
formers,  *958 
■Waco,   Texas,   "wh'te   way,"   'IISS 

"White-wav"    installation   at    Oklahoma  Citv. 

*483 

Lighting  utility  service  in  Colorado,  data  on,  780 

Lightning: 

Arresters,   d.c,    Westinghouse   E.    &•    M.    Co., 
•98 

-  — Protection    on    4000-volt    circuits,    72,    *I27: 

comment,   114 
Lightning  arresters: 

Choke  coils,  Westinghouse  E.  &  M.  Co..  '538 

Electrolytic,  Westinghouse  E.  &  M.  Co..  '193 

.Multi-oath  arresters  reduce  equipment  losses. 

627 
Single-pole  a.c.   type,  Westinghouse   E.   &-  M. 

Co.,   •MS 
Lineman's  pliable  high-tension  gloves,  *576 
f^a'd    dispatching    by    New    England    Power    Co., 

*754;   comment,   747 

•Indicates   illustrated  articles. 


Lubrication : 

Pressure     oil     film     lubrication.        By     H.     T. 

Ncwbigin.   (D.)    1206 
Luminescence   comparator.      By    W.    S.    .Amirewu, 

n».)   '82 
Luminosity    of    the    positive    column.       By    IL    .\. 

M  ilson,    (  D  I    870 


M 


.Magnel.  split-phase,  theory  and  operation  of, 
l!v  F.  llymans,  I,  MOOO;  comment,  985; 
II,  '1192;   III,  •1290 

.Magnetic  control  as  applied  to  the  automatic 
acceleration  of  motors.  Hy  .\.  E.  But- 
ton,   (I).)    '1206 

.Magnetic  helil,  eflfect  of  on  the  initial  recom- 
bination of  the  ions  produced  by  X-rays 
in  air.      I'.y  C,   E.   M.  Jauncey,   (D.)   725 

Magnetic  shielding,    (D.)    726 

.Magnetic    units,    rationalization    of,   939  , 

.Magnetic  units,  rationalization  of.  By  J.  H. 
Dellinger,  810 

•Magnetism,  theories  of.  By  .Saul  Dushman,  <D.) 
1 208 

.Magnrtometerj  Wehnelt  cathode-ray  tube  type. 
Hv  (  has.  T.  Knipp  and  L.  ,\.  \Velo, 
(D.)    '967 

.Magnets,   lifting,   (D.)   679 

.Magnets,  iiermaneiit,  testing  of.  By  (i.  B.  Itetle- 
ridge.   (D.)    '1207 

.Manholes : 

— Cable-ptilling   brace    for.    *8I4 

—  t'ables,  protecting  aga.nst   explosions,   1009 
(iuards,    screen    Ivpe,    disadvantages   of.       By 

<i.    II.    McKeiway,  671 
■Guards  that  protect  against  accidents,  '325 
ilandlilower   (or  use   in   ventilating,   '719 
-.\lethol   of  constructing  in  quicKsand,   279 

—  I'umps   and    ventilators,   electric,    *960 

.Sim|)le  arrangements  that  improve  ventila- 
tion,  '628 

Storage-battery   lighting  outfit    for,   '425 

.Manufacturing,   electrical : 

.\dvance  in  raw  material  prices,  abntract  of 
address  by  E.  W.  Rice,  Jr.,  before  M 
sociatioii  of  Edison  Illuminating  Com- 
panies'  convention.   *560;   comment,   553 

Raw    material   delays,  abstract  of   address  by 

(!uy     E.     Tripj)     before     .'Vssociation     of 
Edison   Electric   Illuminating  Companies' 
convention,  ^561;  comment,  553 
Measurements: 

Illumination    tester.      By    Clayton    H.    Sharp, 

•569;   comment,   555 
.Measuring     energy     in     unbalanced     circuits, 
common  errors.     By  G.  W.  Teffeau,  Jr., 
•426 
Of    insulation    resistance    in    cables        By    J. 

I'ischer-Hinnen,   (D.)  632 
Potentiometer,    high   voltage,    554 
.Merchandising   methods.      (See   also   Central   sta- 
tion  business)  : 

Salesmanship,   232 

.Mercury   jet    interrupters.    Bv    (  .    E.    .S.    Phillips. 

(D.)    582 
.Mercury    pum]),    high-vacuum.       By    I.    Langmuir, 

(D.)    ^283 
.Metal    spray   process,    <\>.)    581 
Metallurgy    of    the    rarer    metals.       By     los.    W. 

Richards,    (D.)    285 
Meters: 

.\mineter-vi)ltmeter    to    withstand    vibrations. 

patent,   "590 

—  Calibrating    steam-flow   meter.    *766 
-torona  voltmeter,  75 

-Flow   meter,   .Spray   Engineering   Co.,   '384 
-^Frequency  meter.     By  W.  Peukert,  (D.)   333 
Indicating     and     recording     demand     meters. 

G.    E.   Co..   ^1307 
Magnet    meter    used    with    magnet    charger. 

Electric   Etiuipment  C  o.,   '634 
Outdoor    metering   equipment,    Westinghouse 

E.   &    M.    Co.,    ^729 
Portable     meter-testing    device.     States'  Co., 

•540 
Pyrovoltmeter,    Pyroelectric   Instrument   Co., 

•825 
RciMiIishing   meter  jewels,    1250 
— Stcain-riow     meter    applied     to     reciprocating 
engine,  *866 

Switch  lock  for  .-Vcme  Meter   Lock  Co.,  *924 

-Test  blocks,  States  Co.,  *1017 
Testing     metho<is     and     apparatus,     develop- 
ments   in.       By    Otto    A.    Knopp,    *947; 
comment,    939 
\'(dtmefer.     method     of     connecting     to     each 
I)hase   of  three-phase  circuit,  ^628 

—  \"oltmeter,    silver,    volume   effect    in.      By    E. 

B.   Rosa  and  (',.  W.   Vinal,    ( 1). )   680 
N'oltmeter.    temperature    coefficients   of.      Bv 

J.    Rcnnie,    (D.)    '1064 
Washing-machines      in      basement      operated 

from   meter  circuit  of  any   tenant,    *S31 
Wattmeter    correctinf    transformation    losses. 

patent,   •1289 
Wattmeter.-  standard,  foundation  that  minim- 
izes vibration  of,   •ISl 

Wattmeter,  thermoelectric,  patent,  *972 

Mexico: 

Public    utilities,    present    conditions,    62 

Mines: 

Electrification    of   Chile    iron    mines.      Bv    W. 

D.    Bourlier,   (D.)    918 
Motion-picture   appliances: 
Motor-driven   film  rewinder,   .\utomatic    Film 

Rewinding   Co.,   •338 
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.Motion   picture   uppliunccs:    (.Coiitiiuicil) 

Motor   KOK^raior   set    tor   niotiuii   pulurc   pm 

ji-iiion,    llertner    Klcctric    &    Mfg.    Co., 

•()8.t 

—  I'urtablf     liKlitiii^     plant     for     nit{lit     "niovie" 

pluiK.Krapliy,     1J6.1 
TriaiiKiilar      iiuilioiipiolnre      tlrive,      Dawson 

1  naiiKular   Motor   Drive    Mfg.   Co.,    'S27 
Motioii-pii-lurc    sliidio,    electric    lighting    of.       By 

V\ ,    K.    Ilrewstcr,   *10S1;   comment,    lOJS 
Motor   accessories: 

—  I'roicctivf    plug    for    induction    motors.    Gen- 

eral   Klcctric    Co.,   '\')2 
Motor    chair,     .Motor     I  hair     Sales    &    Operating 

Co.,    •l')4 
Motor    generators: 

I. all  bearings    for    electric    locomotive    motor- 

generator    set,    S.     K.     I".    Hall    Hearing 
Co.,  '38 

—  l-aully   parallel  operation   of,  cause  and  rem- 

edy.     I?y    X.    V.    Iloisington,   "320 

Klywhcel    tvpc    for    rolling    mills.       liy    Wm. 

Knight,    "1194;    comment,    1179 
l*"or   mhtion-picture  projection,   llertner   Elec- 
tric   &    Mfg.    Co.,    '683 

Portable   set   for  cable   testing,   *374 

Self-contained   motor-generator   charging   set, 

Klectric   Specialty    I  o.,    '94 
Motors: 

—  .\(ljustalile     speed     induction     motors,     (D.) 

"534 

—  -  \ir-pap  polyphase  induction  type.     By  F.  T. 

Chapman,    (D.)    630 

—  I'.all     bearings,    "rndio-thrust,"    Ciurnev     Ball 

Mc.iring   Co.,    •1019 

—  ('hitch  for  single-phase  induction  tyjie.  West- 

inghouse   K.  &   .M .  Co.,  *143 

Control    gear.       Hy    E.    F.    Butler,    (1).>    381, 

(D.)487 

Control  of  a.c.  and  d.c.  motors  as  applied  to 

cranes.      By    Paul    Caldwell,    657 

Duties  of  a   3-hp.   motor   on   a   farm,    1072 

Electric   motor   e(iuil)ment   with   ball-bearings, 

Diehl    Mfg.    Co.,    "1019 

I'an     and     motor     speeds,     selection     of,     and 

method     of     connecting     apjiaratus     me- 
chanically.     By  T.   W.   Reynolds,  427 
'"arm   motor,   installation,    1057 
I'or    operating    phonographs,    Tiffany    Motor 
Co.,   "1067 

High-speed    motor    trouble.      By    R.    I,.    Her- 

vey,  867 

— Induction    motor    compensator,    compact    and 

safe    wiring    for.       By    Samuel    Spaguoia, 
*426 

Induction  motor  theory.  By  F.  T.  Chap- 
man,   (D.)    725 

Induction   motor   winding,   patent,   *263 

Induction    type.      By    F.    T.    Chapman,    (D.) 

966 

. Inertia    of    group-driven    machines    used    to 

reduce   starting    peaks,    576 

Magnetic  control  for.     By  .\.  E.  Button,  (D.) 

1206 

Maintenance    of    direct-current    motors    high 

in    flour   mills.      By   ,\.    L.    Hearvey,   372 

Motor    specifications,    basis    for.       By    J.    H. 

Schakne,   *909 

.Motors  with  rotor-centering  bearings,  How- 
ell   Electric    Motor    Co.,    *921 

.)utput  limitations  in  direct-current  ma- 
chines. By  Prof.  Alex.  Gray,  *809;  com- 
ment,  794 

Polyphase     commutator     motor.       By     Robert 

.Moser,    (D.)    138 

I'olyphase    induction    type,    air-gap    field    of. 

By   E.    .\.    Biedennan,    (D.)    1063 

i'olyphase    induction    type,    air-gap    field    of. 

By   F.   T.   Chapman,   (D.)    868 

Repulsion-induction   type,  patent,   *542 

.;epuls'on   type,   with   variable   speed,   patent, 

244 

• Self-starting  synchronous  type.  Electric  Ma- 
chinery Co.,  *491 

-Series    motor    operated    on    rectifier    circuits. 

.      patent,  *216 

.Sewing  machine   motor,    Menominee   Electric 

Mfg.   Co.,   *1113 

Single-phase.      By  W.  C.  K.  Altes,  (D.)   1157 

Small    direct-current,     C.     &     C.     Electric     & 

Mfg.   Co.,   '96 

Speed    control    system    for    traction    motors, 

J.    E.    Haschke,    *386 

.Splash-proof,  Westinghouse  E.  &  M.  Co.,  *37 

Standardization    of,    988 

Starter    with    timing    device,    Cutler-Hammer 

Mfg.  Co.,  *924 

Starting  and  speed  control  device,  auto- 
matic, Cutler-Hammer   Mfg.   Co.,   *433 

Starting     switch     on     single-phase     induction 

motors,  Westingnouse  E.  &  M.  Co.,  *434 

Steel  mill  motors,  proper  selection  of,  816 

Talking-mach'ne  motor,   .\rnold   Electric   Co  , 

*490 

Taper    shafts    for    motors,    1120 

A.'unicipal    ownership: 

Cleveland  municipal  station  shows  loss,   1070 

Kansasc     City      (Mo.)'    advocates     municipal 

plant,   1230 

Los    Angeles    situation,    800,    849,    896,    1020 

1136 

Los  Angeles  substation,   262 

— Memphis    (Tenn.)    to  construct   power   plant.    . 

1039 

Portland     (Ore.)     proiX)sed     municipal     plant 

plan,    1276 

Salesmanship    the    missing    link    needed    for 

successful  municipal  operation,   183 


.Municipal    ownership:    (Ciontinued) 
^cuttlc    (VVa.sh.)    municipal    plant,    bill   intro- 
duced,   944;    plans.    1022 
- — Seattle     system     to     increase     generating    ca- 
pacity,   11  (>4 

N 

.National     Association     of     Electrical     Inspectors, 
Western      New      England      section,      fall 
meeting,    783 
.National    I'Mcctric    Light    Association: 

.\ccouiitinK    section,   committee   chairmen    ap- 
pointiiieiits,   408 

Chicago   Electric    X'ehicle   Section,   meeting,   6 

lommcrci.il  section,   work  outlined,  260 

Committee   meetings,    654,    798,   «48,   895 

— ■ — Educational   committee    plans,   655 

E.xecutive    Committee    plans,     310;     December 

meeting,    1231 

Iowa   section  : 

Committee   report   on   rural   service,   221; 

comment,  210 
Data  on   water  supply  pumping,   423 

Meter   Committee,   open   conference,    1023 

Michigan     section,     convention,     managerial 

problems   di.scussed,    86;    officers   elected, 
42 

New   England  section: 

"Buy  -  an  -  Electric  -  Vehicle"  movement, 

964 
C"onventioii,     *845;     convention     papers, 
605 

New    York    Companies'    section,    convention, 

1 99 

Refund    for    exhibitors,    310 

—      Soutlicastern    section,    convention,    847,    1036, 

1116 
Techn.cal  ami   hydroelectric  committee  chair- 
men, 407 

^-Wiring   committee    meeting,    405 

National     Electric-il    Code,    revision    by     National 

Fire  Protection  Association,  892 
National    Electrical    Contractors'    Association: 

-.Annual   convention,    116,    164;    comment,    161 

Executive  committee   meeting,   *847 

;-Price  j)refcrential   sought,    *847 

National    Electrical    .Safety    C'ode.       (See    Bureau 

of    Standards.) 
National    Fire    Protection    Association,    to    revise 

Code,  892 
National    Industrial    Conference    Board,    clearing 
house    of    economic     information,     1024; 
comment,    1033 
National    Research    (  ouncil    organized,   748;    com- 
ment,  745 
.Neon,    separation    of    from    the   atmosphere,    (D.) 

1064 
.Neon    tube    manufacture,    improvement   in,    294 
.Netherlands: 

-; — Manufacture  of  electrical  supplies,   393 
New   England  Electrical  Contractors'  convention, 

652,   702 
New    England    Power   Co.,   savings   plan    for    em- 
ployees, 972 
New  Jersey   utility  tax,    1916,    1071 
New    York    City: 

Brooklyn  Edison  Illuminating  Co.: 

"Easy    payment"    camjiaigns   on    washers 

and  lamps,  770 
"Edison  Service"  sign,  *484 
Rate     order     modified.     1277;     comment, 

1273 
Rate    order     not    accepted,     1093,     1133; 

comment,    1129 
Rates    ordered    reduced,    893;    comment, 
889 

• Electric   illumination   on   the   Fourth   of  July, 

*63 

Electrical    Show.    (See   New    York   Electrical 

Show.) 

Flood-lighting   flag.   United   Electric   Light   & 

Power   C  o.,    *424 

Flood   lighting   Woolworth   Building.      By   H. 

H.    Magdsick,   *412;    comment,   403 

Ice   rink,   electric,   *617 

Lighting  Commission  report,   1915,  388 

Lighting   growth,    1023 

Lighting    standards     to     meet     special    condi- 
tions,  *619 

New    York    Edison    Co. ; 

Electric     manhole     pumps     and     ventila- 
^  tion,  *960 
New  rate  schedule,  1214 
Profit-sharing  plan,  1036 
Rate    case,    405,    753,    942,     1069;    com- 
ment,  449,   792,   937 

~ Rate   readjustments.   1182 

New    York    Electrical    Show: 

Coinjietition    for    uncommercialized    electrical 

inventions,  782 

Exhibits,   753,   797 

. Plans,  638 

Nickel-chronium,   patent  licenses,   496 
Nitrogen  fixation: 

By  hydroelectric  power,  409 

.Sauk-Sulattle  development.   246,   1262 

North   Carolina   Electrical   Institute,  meeting,   407 
Northwest    Electric    Light    &    Power    .Association: 

Joint   convention    with    Pacific    Coast   section 

A.  I.   E.  E.,  452,  508,  559,  *606 


o 

Office   buildings: 

Office   lighting  economics,   *676 

-"^t.  Paul,  Minn.,  a  c.  service  for.     By  Charle 

Klapper,  *659 

"Indicates  illustrated  articles. 


(Jhio   l-.lcctru    Light   .\ssociation : 

—  t  ouvciition,   45,    195,  214 

.New-business     co-operation     committee,     831, 

1036 

—  .Station   ojierating   committee,   880 
-Transmission  and  di.stribution,  discussion  on, 

1252 
Ohio   Society   of   Mechanical,   Electrical   &   Steam 

Engineers,  semi-annual  convention.  41 
Oil: 
— ^    Reclaimer,  De  La  Vergne  .Machine  C:o.,  '729 

-  .^el)arator,   .\ustiii   Separator  Co.,   "1260 

-  .Substitutes   tor,    (D.)    533;    comment,   507 

-     Transformer     oil,     insulating     properties     of, 

(D.)    "1301 

'I  ransformer   oil,   simple   test    for,   958 

(Jil  circuit  breakers,   rating  of,   •1184 

Oil-testing  outlit,   "574 

Oregon    .Association    of    Electrical    C'ontractors    & 

Dealers,  meeting,   150 
Organ    blower,    motor-driven.    Organ    Power    Co 

*433 
Oscillating   circuits,   electric   coupling   of.      Bv    E 

Bellini,    (D.)    189 
Oscillator,    pliotron.       By    Wm.    C.    White.     (D  ) 

•774 
Oscillator,    tuning   fork,   patent,   *1237 
O.scillatory     circuits,     analysis     of     frequency     in 

By    Prof.   C.    W.    Howe,   ^368 
Oscillograph,    Blondel,    patent,    ^655 
(3zone  machine,  patent,   S.   G.   Humter,   •636 


Patent   matters: 

.  ccision   in    wireless   detector  case,   607 

.Nickel-chronium  licenses,  47 

Patent   office   work   hamijered,    1228 

Vacuum    cleaner    patent    situation,    295 

Patents: 

.\mmeter-voltmeter    to    withstand    vibrations. 

•580 

.^rc   lamp,  automatic   extinguishing  type,   764 

.\utomatic     latch      for      high-tension     switch. 

•1100 

('ircuit    for    field    excitation,    *448 

("old-drawn  metallic   lamp  filaments,   1046 

Commutator,  simple  construction  of,  '512 

ondenser,   electric,    '1092 

Conductors  for  preventing  corona,  •213 

Corundum,    method    of    producing,    *360 

Device   for   operating   series   motors   on   recti- 
fier  circuit   system,    *216 
Dry    cell    with   gelatinous    electrolyte,    1096 

Electric  water-faucet  heater,   ^407 

Electrical    connector,    *473 

Faulty   cable   localizer,    *1102 

Flaming    arc    electrode,    199,    214 

Flaming  arc   lamp,   *1142 

Frequency   converter,    *426 

Cas-filled     carbon-filament     lamp,     super     effi- 
ciency, *453 

Crill  with  open  resistor  flame,  *291 

Improved   .\-ray   tube,  *310 

Incandescent  lamp  that  gives  out   light  after 

current  is  turned  off,   782 

Induction  motor  winding,  *263 

Insulator     support     for     sulphuric     acid     bat- 
teries,  *40S 

• Iron   rust   removed   electrolytically,   542 

'et  recorder,  *9S7 

Mechanical  rectifier,   1230 

Nickel-chronium  patent  licenses,  496 

Non-arcing  electrode   generator,   *925 

Non-surging  windings,   *408 

Oscillator,    tuning    fork,    *1237 

Oscillograph,    Blondel,   *655 

Overload  flicker  devices,  *411 

Ozone  machine,  S.  G.  Hunter,  *636 

Panelboard    construction,    *68S 

Protecting  transformers    from    lightning,   294 

Protective     device      for      lightning     arrester, 

•1100 

Pump  control   for   mercury  rectifier,   *244 

Radio    patents,     July,     1916,    *399;     August, 

•600;    September,   *840;   October,  *1031; 
November,   *1224 

Rectifier,    air-blast    a.c.    type,    *120 

'-"ectifier   for   X-ray   work,   *409 

Rectifying  alternating-current,   *802 

Repulsion  induction  motor,   *542 

Repulsion  motor  with  variable  speed,   *244 

Rotary   converter,   self-regulating,   *406 

Rotary  converter,  sparkless,  *S88 

Speed  regulation  of  commutating  fields,  ^147 

Storage   battery   grid,    *762 

.Storage   battery   separators,   246 

Supports    for   transformer    coils,    *438 

Telephone  call   recorder,   *87S 

Tungsten   lamp,    long   life,   812 

''Itra-violet    ray   generator,    *901 

\\'attmeter    correcting    transformation    losses, 

*1289 

Wattmeter,    thermoelectric,    *972 

Peanut   butter   machine,   A.   J.    Deer    Co.,   *289 

Pennsylvania     Electric     .\ssociation,     convention, 
396,   406.    510,    *S58 

r^rrolator,  electric,  Rochester  Stamping  Co.,  *777 

Philadelphia: 

\.   I.  E.  E.   meeting,  *800:  comment,  793 

Combination    ladder    stool    used    by    arc-lamp 

trimmers,   *424 

Flood   lighting   Citv   Hall.    *186 

Refinancing  of  Philadelphia  Electric  Co.,  213 

Street    lighting   development,    (D.)    868 

Phosphoroscope.      Bv    E.    L.    Nichols   and    H.    L. 
Howes.    (D.)    *140 

Photograi'h     printer,     electric,     Eastman     Kodak 
Co.,  *S39 
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Photometry : 

\])|)arent  brightness,  its  conditions  and  prop- 
erties. Hy  L.  T.  Troland,  609;  com- 
ment, 651 

lUack  body  at  the  melting  point  of  platinum 

as    a    fixed    point    in    photometry.       By 
Herbert  E.   Ives,   (D.)   679 

■ Color    photometry,    (U.)    138 

Flici<er-photometer    fretiuency.      My    Leonard 

T.   Troland,    (U.)    34 

Photometric     measurements.       IJy     l""rank     .\. 

Uenford,  609;   comment,   603 
Pipes   and    piping: 

Cliart    giving    flow    of    water    tlirough    pipes, 

-912 

Colored  flanges  to  identify  pipes,  814 

l-low  of  steam  through  pipes,  calculation  of. 

Hy     Frederick    N.     llatcli,    "1143;    com- 
ment, 1130 

l'"low  of  water  in  wood-stove  pipe,  640 

Threadless     pipe     clamps,     Stlali      Mfg.     Co., 

♦1308 
I'liderground   pipes,   coating   to   prevent   elec- 
trolysis,     r.y   Cilbcn    Rutlu-rfovd,   1159 
Platinum : 

-Prices  up,   546 

Russ.an   production   in    1910,    1075 

Plugs  and   receptacles: 

-Automatic  flashing  plug,   Kelly  &  Kelly,  *289 

l>orcelain  cleat-base  receptacle,  Bryant  Elec- 
tric   to.,    *875 

Short-circuiting    plug,     Bryant    Electric    Co., 

*290 
Socket   witli   porcelain   bushing,   Harvey  Hub- 
bell,   Inc.,   *97 
Surface   heater   control    switch,    liryant   Elec- 
tric Co.,  *875 
Poles.      (See  also  Towers   and  Transmission  sys- 
tems) : 

Anglo-iron    dead-end    cross    arms    well    worth 

extra    cost,    371 

— Durability  of  cedar  poles,  546 

. Guy  anchor,  Faultless  Anchor  Company,  *63S 

Pole  puller,  home-made.     By    I,   \V.   Aloseley, 

*1253 

Power  line  pole,  destroyed  by  birtls,  *43 

Steel    jack     for    aligning     poles,     Templeton- 

Kenly   &    Co.,   *586 

Tall  poles  for  river  crossing  span.     By  K.  C. 

Schluss,   *277 

Test   that   shows    poles   cut    from    dead   cedar 

trees,  81 
Wood    pole    reinforcing,    Har.iing    Pole    Con- 
creting Co.,  40 
Portable  machine  shop  lor   U.   S.  Army,  *263 
Preparedness: 

Electric  railways  for  coast  defense,   743 

Electrical  industry  at  the  foundation  of  de- 
fense. l?y  Howard  E.  Coffin,  462;  com- 
ment,  449 

Electrical   men  to  the  front,  *99 

Electricity   in   t;he  field,    115 

I'ederation   of  research   agencies   for  national 

defense,   41 

Organization    of    national    engineer    reserve, 

121 
Public    relations: 

Influence   of   public   policy,   comment,   889 

Personnel    an    important    factor,    1106 

Public    demands    square    deal    for    Lewiston- 

Clarkston  (Idaho)  Improvement  Co.,  21; 
comment,   21 
Public   service   and   the    customer.      By   Her- 
bert   A.    Wagner,    7;    comment,    1. 

Relationship     of     central     station,     municipal 

electrician   and   public,   531 

Rome    (N.    Y.)    Gas,   Electric    Light   &    Power 

Company's  policies,  *1299 
Public    service    corporations: 

Control  and  men,  comment,  793 

Dallas    (Texas)    franchises.    1043.    1137.    1228 

Effect   of  election   on   utilities,   989 

Efficient  employees  an  element  in  costs,  dis- 
cussed in  an  interview.  By  S.  J.  Dill, 
*410 

E.xpansion  and  concentration  ahead,  746 

Government    ownership    opposed,    1089 

London  slidine  scale.  By  Samuel  W.  Flem- 
ing,  Jr.,   902;    comment,    889 

Privptelv    owned    electric    utilities    attacked. 

799' 

Relations    with     nubFc     service     commission. 

By    Satrinel   W.    Fleming,   Jr..   902;   com- 
ment. 889 
Public    serv'ce    regulation.       (See    Regulation    of 

public    utilities.) 
Piiblir    utilit-es,   evolution    in,    752 
Public    utilities,    light   and    power,    freedom    from 

Inl'or   troubles.    305 
Pulil'c    uti'it  '    out'ook   briaht.    357 
Public   utility   strikes,   prevention    of,   653 
Pumrs  and  Dumping: 

.\utomatic      control      installation      in      Idaho 

reclamation   stations,    546 

CentrifuFal      vs.       reciprocating      boiler-feed 

pumps.       Bv     M.     Wni.     Ehrlich.     •955; 
commen*.  938 

Coal  ronsunint'on  required  to  operate  pumps, 

chart   for,   "1105 

rtpen  well  nump,  .\.  Y.  McDonald  Co.,  *1114 

^D'agrams   for   comnutine   sizes   of   cross-coni- 

nound  pumpine  engines,   '768 
High-sneed    numn,   motor-driven,   Morris   Ma- 
chine Works.  *145 

Making     moto'-driven     pumping     installation 

more   flexible.   528 

^'fnnliole   numps   and   ventilators,   *960 

Motor-driven    pump   as   auxiliary   in   pumping 


Pumps  and    pumping:    (Continued^ 

station,    673 
Motor-driven     pumping     plant     at     Fredonia, 

Kan.,  operating  cost.     By  O.  H.  Horner, 

*25 
-Return    line    heating    pump,    Nash    Engineer- 
ing Co.,  "971 
■ Sewage      ejector,      centrifugal.       Yeoman's 

l.rothers  (  ompany,   "192 
.Small    water    pump    reduces    water    cx|)tnse. 

"815 

Tire   inflator,   electric,    B.   M.    Pero,   *143 

N'acuum      type,      motor-driven,      May-Nelson 

-Mfg.    Co.,    "191 
Water    supply    pumping,    electric,     in    Iowa, 

data   on.   423 


Quicksilver,   coutimicd    demand    for,    102 


Radio: 

Aeroplane     wireless,    generator    for.     Electric 

Specialty  Co  ,  *  1212 

.\mplitude    relations    in    coupled    circuits    in 

wireless  telegraphy.      By    E.   Leon   Chaf- 
fee, (D.)  3i3 

Audible   reception  of  cable  messages,   1183 

.\udio-fre(iuency    circuit    of    quenched    spark 

transmitters.        By     lulius     Weinberger, 
(D.)    822 

liil!    to    regulate    radio   service,    1280 

Buzzer     for     wireless,    testing    work,    Clapp- 

Eastham  Company,   *435 

Capacity   of   wireless   telegraph   antenn.e.      I!y 

G.   W.  O.  Howe,   (D.)   823 

Competitive    rates   in    Los   -\ngeles,    1280 

Crystal   detectors.      By    Victor   A.    llune   and 

Laurens    E.    Whitemore,    (D. )     140 

Decision  in   wireless  detector  case,  607 

I)etectors  in  wireless  telegraphy.  By  Wil- 
bur   I).    Bancroft,    (D.)    189 

Emergency    radio    service    on    shipboard,    305 

Impulse    excitation    transmitter.       By    Ellery 

W.   Stone,    (D.)    535 

In   transmission   networks,  comment,    1131 

Magnetic  amplifier  in  radio  work,   (D.)   *234; 

comment,    210 

Non-synchronous   rotation  gap,  operation   of. 

Bv    A.    S.    Blatterman,    *S63;    comment, 
554 

Patents    is.sued,    July,     1916,    *399;     .\ugust, 

*600;   September,   *84$;   Octooer.   *1031; 
November,    *1224 

Pocket    wireless   outfits,  comment,   450 

^- Poulsen-arc    generator,    characteristic    curves 

of.     By  N.  W.   McLachlan,   (D.)    775 

Radio      engineering,      recent      improvements. 

I!y    A.    E.    Van    Dyck,    (D.)    *726,    (D.) 
919 

Kect  ner  for  X-ray  work,  patent,  *409 

Secret    wireless   receiving,   coniment,    1178 

— — Thomson  galvanometer,  sensitivity  and  mag- 
netic shielding  tests  of,  for  use  in  radi- 
o:netry.      P.y   W.    W.    Coblentz,    (D.)    680 

Traiis-.\tlantic    radio,    difficulties   in,   259 

Transformers     for     amateur     wireless    work. 

Thordarson    Electric    Mfg.    Co.,    *288 

Wireless   for  transmission   system,    1041 

Wireless      telegranh      installation      for      small 


(D.)     ^379;    comment, 

Hy    Louis    W.    .\ustin, 

n    .\laska.       Hy    .\.    H. 


ship,    (D.)     1064 
Wireless    telegraphy, 

354 
Wireless    telegraphy. 

(D.)     333 
Wireless    telegra|)Iiv    in 

C.inman.    M>,)    333 
— — Wireless    teleplionic    communication    between 

generating  stations,   1006 

Wireless  to  Jai)an,  1022;  comment,  1082 

Radium    from    carnotite.      By    Herman    Schmidt, 

(D.)    535 
"Radium"  paint  for  switches  and  sockets,  737 
Railways:  . 
Bond     tester     e(|uipmcn;,     Rollcr-.Smith     Co., 

*1114 
__— Mritish,  electrification   of.    (D.)    "91 
Chanee-over     switches     for     d.c.     interurban 

servic.      Hv   H     R.    Mever,   (D.)    •869 
—Chicpp'i.  Mijwa-tkpp  &  St.  Paul  Ry.  adds  110 

miles   to    electric   line.    1072 
Cleve'nnd    '■'aMway    to    purchase    central    Sta- 
tion   energy,    605 
Comparative     economic 

motors,    (D.)    189 
Cost    of    electric    welding    in    railroa  I    repair 

work.   961 
Detnan-I    fo--    central    station    energy    in    elec- 

triHcation    develoii-'ient.       .\n     interview 

w-th    John    F.    Wallace,    *118:    comment, 

113 

Electric,    for   coast    defense.    748 

Electric    loromotivps    for    interurban    service. 

Hv  S.  T.   Dodd,   (D.)  631 
Electric     onernfing   and  cost   data   for   power 

stations,    865 

Flectri<-   railway   shot)   nractice.  946 

FVctr'c    wielding   instillation,   946 

Illinois    Cen'ral    to    electrify    suburban    serv- 
ice    1230 

Motor  equinmen*   of   rai''-oa''s     1253 

[■{cgpierr'tive  braking  with  induction  motors. 

Bv   H.   G.   Junck,   (D.)    •631 

*  Indicates   illustrated   articles. 


of     old     and     new 


Railways:     (Continued) 

Tramway  transit  and  comfort.     By  W.  Tuice 

Robson,    (D.)    679 

Winnipeg    Electric    Ry.    ("o.,    features    of    a 

5000-amp.-hr.    storage    battery    installa- 
tion.     By   H.   A.   P.   Langsiaff,   '705 
Ranges,    electric.       (See    .Stoves,    electric.) 
Rates.      (See  also  Regulation  of  public  utilities) : 
— ■ — .Maskan     company,     purchase     of,     ends     long 

rate   war,    1166 
Brooklyn    Edison   order   modified,    1277;   com- 
ment,  1273 

Hrooklyn   Edison  rates  ordered  reduced,  893; 

comment,    889;     rehearing     asked,     1093, 
1133;  comment,   1129 

Coal  costs  affect   rates,  comment,   795 

Complicated    schedules    for    laity,    comment, 

841 

Cooking   rates  in   New   England,    1055 

— — Cooking   rates  in   U.   S.,   *605 

Dallas    (Texas)    franchises,    1043,    1137 

Dallas   (Texas)    lighting  case,   796 

Dividend-type     domestic     service     rate.        By 

W.    W.    Briggs,   '850 

Dry   goods   stores   rates,    '732 

For    residence    lighting,    *243 

High    iirimary    residential   rate,   objection   to, 

377 

Hot    water-heater   rate  at    Seattle,   Wash,    376 

How    to    reduce,    comment,    SOS 

Iowa   water    supply    pumping,   423 

Jacksonville    (Fla.)    rate  case,    1309 

Lighting    rates    for    dry    goods    stores,    com- 
ment, 746 

Lower   rates   minus  higher   wages,   401 

Lowered   at   El   Paso,  Texas,  830 

Memphis     (Tenn.)     companies    grant     reduc- 
tions,   1229 

Milwaukee    residence    rates    reduced,   687 

Minimum    charges    in    cities   of    250,000    and 

over,    343 

N.  E.  L.  A.   Rate  Book,   120 

New   York  City   readjustments,   1182 

.\ew    YorK   Commission   acquiesces   in   N.    Y. 

Edison  rate  reduction,   1069 

New    York    Edison,    new    rate   schedule,    1214 

.New    York    Edison    rate   case,    405,    7S3,   942, 

1069;    comment,    449,    792,    937 

Ontario    commission    not    to    increase    rates 

because  of  higher  cost  of  energy,  294 
"Olitional    rate"    vs.    a   flat   rate,   *862;   com- 
ment, 842 

Pennsylvania      Commission      considers      real 

values  only  in  rate  revision,  292 

Public    protest    against    proposed    attack    on 

rates  by   Lewiston   (Idaho)   City  Council. 
21  ;   comment,   1 
— ^(Jucens   (  ounty    p:lectric   Light  &   Power   Co. 
"       (N.    Y.)    rates  under   investigation,    1119 

Range   rate  cut  in   .Ashland,  Ore.,  342 

Re.luction   by    Pacific   Light   &   Power   Corp., 

1041 

Reduction    by    I'nion    Electric    Light    .\ssn., 

St.   Louis,    1166 

Reduction   for   garages   in   Chicago,  844 

Reduction  in   St.   Louis,  86 

Reduction   oF   135   Illinois  towns,   *361 

—Rural,    281 

L'tility    rate,    new    type,    797 

-Washington     Water     Power     Co.     eliminates 

maximum  demand  charge,   102 

Western    States    Gas    &     Electric    Co.    rates 

fixed    by    California   Commission,    1117 

Westfield      (Mass.)      municipal     plant     rates 

raised,   216,  926 
Reactors: 

-Reactance    coil,    for    use    with    electric    fur- 
nace.     l!y  Gilbert  Rutherford.  *1061 
Recorder,    industrial.       Bv    R.    H.    Rogers,    (D.) 

•822 
Rectifiers: 

.\ir    blast    alternating    current    type,    patent, 

•120 

For   X-ray    work,    patent,    '409 

Mercury-vapor      type,      pump     control      for. 

patent,    *244 

"Tungar"   rectifier,  G.    E.   Co..   '1258 

Vppor    pressure    regulation    for    vapor    recti- 
fiers.     By  Wm.  Tschudy,  536 

With      synchronous     commutation.      Imperial 

Electrical    Company,    *636 

With    transformer    mounted    on    main    shift. 

Electric  Converter  Co..   '1161 
Refrigerat'ni?    machine,    McCIellan     Refrigerating 

Machine  Co..   '1259 
Refrigerating   outfit,    household    type,    Isko,    Inc.. 

•826 
Regulation   of  public  utilities.      (See   Rates>  : 

Benefits  to  investor  and  consumer,  752 

Hrooklvn    Edison    rate   order   modified.    1277; 

comment.   1273 

. Hrooklyn    Edison    rates    reduced.    893;    'o-n- 

inent,      889;      rehearing      asked,       1093, 
1133;  comment.   1129 
California    Commission   on   wave   form    stand- 
ards.  623 

California    (^0'"mission   permits   Pacific    Light 

.^-    Power  Corp.   to  cut   rates.    1041 

'alifornia    Commission    to    deride    on    i"''lic 

convenience   certificate   obligation,   685 

Colorr^do    Commission    has    sole    rate-making 

power,  294 
— —Comment.    505 

Dallas      (Tex.)      lighting     case,      agreement 

reached,     796 
— ^Efficacy  of  reeulation.      Hy  Herbert  A.   Wag- 
ner.  '7;   comment.   1 
Federal   vs.   state   regulation,   1042 
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KiKul.ititiii    ,,1    imlilu    iiiiliiics: 
Illinois     I  iiiiiiiiisMidii     acts 

^llc)rlaK^•.      1-'"') 
Illinois    I  (Hiiinission    approves    Hale   terms   of 

UiiiaKo    Tunnel    I  o.    to    (  hicago    Tele 

plionr    (  (..,    .18') 
Illinois    I  oinmiNsion    report,    591 
lllino.s    C'oniinission    rulings   toward    elinnna- 

tion       of       (liscriininatorv       ineter-renul 

iliargfs,  292 
lllniois   I  oinniisiion,   standards    for   overhead 

iiinstruction,    925 
lll.iiois     loinpanifs     ord«-r«-d     to     consolidate. 

I  Hindis    NortluMii    I'tililits   (  o,    inerRer     206  ■ 

comment,    257 
Illinois    rate    case    decision,    SAl 
Insnll  opposes  home  rule,   1182 
.lacksonvillf    (l-'la. )    rate   case.    I.t09 

Labor  m  rcKulalion,    lO.S-l;  comment.    1081 

.exMiKtuii    (K.v.)    franrlnsr   settled,    147 

I.os    AiiKclcs    apiilies    for    rclieariiiK    of    con 

(Icmiiation   suit,   bS7 ;    rehearing    refused, 

I.os    Anodes    Kdison    situation,   6.i7 

Maine  Commission  witliholds  decision  in   Bar 

llailxM-    rate   case,    S29 
.Massachusetts    Commission    taboos    interlock- 
iiiK    manaKcments.    1276;    comment,    1274 
— --Massachusetts    legislation,    1916,    216 

Milwaukee     l.iKht.     Teat     &•     Traction     Co. 

ordered   to  cut   street    liphtiiiR   rates.   262 

Municipal  plant  wins  out  in  Kansas  C  itv.  830 

New   Jersey   Commission   a|iproves   merfjer  of 

five    corporations,    292 

New   minimum    hill   for   Chicago,    146 

New    Orleans,    public    utility    board    created. 

"i^^"    ^ '"'''  ^'*y  rates,   readjustment  of,   1182 

New     York     Commission,     First     Dist.,     ac- 

ouiesccs  in  \.  V.  EJison  rate  reductions. 
1069 
— :    .New    York    Kdison    rate   case,   405,   7S3,   942 

1069;   comment,  449,  792,  937 
—  New    York  gas  standard   on   heat   units,   S46; 
comment,    841 

Pennsylvania      Commission      considers      real 

values  only   in   rate   revisions,  292 
— — Kelations    between    utilities    and    public    ser- 
vice lommissions.      Bv  Samuel  VV.  Flem- 
'"K.   Jr.,   902;   comment.   889 

Sierra    Electric   Power   Co.    denied  certificate 

of      public     convenience     bv      California 
Commission.   781 
Southern     California     Edison     case     decision. 
556;  comment,  555 
Standardization  of  line  construction    in  Cali- 
fornia,   700 

Transmission       line       easements.       Chairman 

Weed's    (of    Massachusetts   Commission) 
views   on,    358 

X'aluation    of    Cincinnati    property    fixed    for 

rate-making.    590;    comment,    555 

\  alue    of    holdiii"    company    to    local    utility 

questions.    1182  ' 

Uasb  ngton  Commission,  City  of  N.  Yakima, 

Wash.,    vs.    Pacific    Power   &    Lieht    rate 
case,  492 
Washington    utilities,    rules    for    service    of. 

Wisconsin      Commission     rate     investigation. 

Kegulators: 

Feeder    voltage    type.       Ry    E.    E.    Lehr    and 

I.    C.    Minick,    (D.)    139 

-Induction     feeder,     voltage     type       Westine- 

bouse    E,    &    M.    Co.,    »490 

Induction   type.    (D.)    236 

Pressure     regulators,     Cutler-Hammer     Mfg 

Co.,   40 

Relay  operation,  timing  with  a  rotating  stand- 
ard.     By  W.   H.   Fellows,  'SO;   comment. 

Relavs: 

— —Overload      type      for      bigh-volta^p      circuits 
W  e'  t'ng:ho"se    E     &   M.    Co..   ♦778 

Pro»»"-'^-ve   relavs.      P,v    L 

139  "  ■ 

SoJeno-d    '-ontrol    tvne.    C. 

T'lne  limit   overload   tyne, 

Res  stance: 

Inductance  of  fou-'-terrninal  resistance  stand- 
ards     Hy  F.   n.  Silsbee,   (D  )   680 

Low-resistan-p    standards.      By    C     V     Drvs- 

Jale,    (D.)    632 
Respirator,    mechanical.     Draeger    Oxygen     \nna- 

ratus   Co..    ♦194 
Rheostat,  iiotential.  Meliorate   Mfs{.   Co.,  *1212 
Roenteen-rays: 

— — Emission  quanta  of  chirncteristic  X-rav 
By  D.   L.    Webster,    (D.)    284 

Improved   X-ray  tube,   patent,   *310 

Recording  X-ray  spectronometer.      By   .\     H 

Compton,    (D.)    487 

Roentc7en-ray    tube,    Prof.    F.    J.    Koch     (D  ) 

487 

X-ravs    and    crvstal    structure. 

Bragg.    (D.)    236 

X-ra'-  refrao*'on.     B-"   David  L 

Harry    Clark,    (D.)    1303 

X-ray    tubes,    (D.)    1256 

Rotary    converter: 

— — Commutating  and  non-commutating  pole  con- 
verters,  data   on,    1060 

Data    on    types    of    transformers    used    with 

877 
— — Self-regulating,    patent.    *406 
— — Sjiarkless,   patent,    *588 


X.    Cricliton.    (D.) 


Co..    *684 
E.   Co.,   *777 


By    W.    H. 
Webster  and 
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-Anglo.  Riis.sian     Trnde     Commisnion 

B.v   W.   H,    Ueable,   (l),»,   12S6 
Electrical   market,   7.^7 
PInliniim    production,    1916,    1075 


report. 


,Safety    (See    Accidenl    prevention  i 
.*^t.     Louis: 

-    -Electric    vehicle    Sh;iK 
.San    Francisco: 

Floodlighting   civic   center,    150 


espere.in     page.inl,     t,H7 


Inauguration    of    "Path    of  Cold."      750 
New      street      lighting      system.         lly      Waller 
i).\rcv     Kvan.    *457;    Comment.    451 


c.imp 


Lake 


Lakf 


(D.) 

high- 

V.S,    (D.) 

Western 

at    Omaha..  799 

wires.       By    R. 


of 


Pacific  (Ills  \-  Elec'ri^  C  . 
.\nnual  report.  1915, 
Employees'      vacation 

Spaulding.    13S 
■Meter     testing     methods.        By     Otto 

Knapp.   *947;    Comment,   939 
•Service  map  on   building,   "1201 
To     increase     storage     capacity     of 
Spauldinp,    387 
,  ,''"    Iirotec*    security    ho'de.-s.    llis 
•Saw    table,    portable.      Jas.   C.    Kiddie.    '  ]  M)X 
Science     and     indu.stry.        By     [ames     Swinburne 

(D.)    1207 
Science,     Importance    of    to     industrial    and     eco 

nomic   success,    162 
Science,    .Ministry    of.      By    F.    (',.    Donnan 

632 
•Screw   cabinet.      Ilobart    Bros.    Co.,    '970 
Searchlight      for     governmental      purposes, 
,.   ,,  ,        intensity,   *61I;    Comment,   602 
Self.luminous    [uiint.       l!y    W.    S.    .\ndrews, 

Sewing     machine,      Portable      electric 

Electric  Co,,  Inc.,  '779 
.Shakespearean  pageant,  electrical, 
Signaling   systems: 

—  Electric    signaling    with    bare 
V,    Wheeler,    (I),)    632 
Fire-alarm    system,    factory,    Manhattan    Elec- 
trical   .Supply    Co.,    *144 

Indicators  for  head-ea»es  and  forebavs.  *1007 

Mine  signals.     By  R.  H.  Gould,   (D.)   35 

Operating    signals    used     in    power    plant 

Ford    works,    ^525 

• Signaling  to   submarines,   Comment,   553 

To    transmit    orders    regarding    manipulation 

of   generators.    *670 
Signs   and    decorative   lighting: 

Brooklyn    Edison   sirn,    '484 

Christmas   .signs  at    Providence,    R.    I.,   '^1262 

Elaborate     flasher     effect     sign     of     the     Trio 

Laundry,    .\tlanta,    Ga.,    ^186 

Electric  lighted  clock  at   Indianapolis.  '772 

Electric  sign  bulletin,      Electrograph  Co..   385, 

^970 

Electric    sign    in    the    presidential     campaign. 

863 

Hoquiam,    Wash.,    central    station    sign,    *818 

Mammoth   sign  for   Minneapolis,  687 

Moving   electric    window    sign,      .\rnold    Elec- 
tric Co.,  *730 

Outdoor  electric  sign.  Flashlight  Sign  Works 

385 

Police   station   sign   at    Revere,   Mass.,   *137 

-Projector    lamp    exjiosed    to    attract    attention 

to   sign   lighted,    *?82 

."^alt    Lake    City's    sign    that    marks    shoooing 

center.      By   B.   W.   Mendenhall.   *377 

Solving    si^n    erection    difficulties    at    Kansas 

Citv.    *819 
.Skating  rink  as  long-hour  load,   1244 
Skin  effect.      By  G.   W.   O.   Howe.    (D.)    284 
Slate   quarries       By   G.    K.    Baton,    (I).)    332 
Smoke    prevention : 

Smoke    fronr  return   tubular   boilers,    439 

Stokers    and    smoke    abatement.       Bv    Joseph 

G.    Worker,    (D.)    869;    (D.)    1206 
Society   for    Electrical   Development: 
.\merica's   Electrical   Week    (listed   alphabetic- 
ally) 

Central    station  jnembersh 

Directors'   meeting.    1069 

Value   to   the  industry,    702 

Sockets    (See    Plugs   and    recei>tacles) 
Sodium     amalgim.     Resistance     of.        B 

Rodgers,    (D.)    822 
Soldering      irons.      electric,      Clemens      Electrica 

Corp,,    *1113 
Soldering    paste.       Burney     Battery    &■     Mfg 

538 
Soldering     paste.     Non-corrosive,       Sieffert 

trie   Co.,    1161 
Solenoids,     determining     the     constants     of 

S.    R.    Williams,    (D.)    822 
Soot    blower,    mechanical,    Diamond    Power 

cialty   Co.,  ♦1068 
Spain: 

Barcelona     markets     for     .\merican     electrical 

goods.      By  H.   S.   Foley,   *1047 
— — Progress  in  manufacture  of  electric  material, 

392 
Sperry,  searchlamn.   Comment   by   Louis   T     Auer- 

bacher,  1159;  by  D,   M,   Mahood,   1208 
Split-phase     magnet,     theory     and     operation     of 
By  F.  Mymans,  I.  *1000;  Comment.  985: 
II.  *1192;  III,  *1290 
Stalloy    magnetic    circuit.      By    B'.    Hague    and    S 

Neville,    (D.)    1063 
Standardization   in   motor   industry,   988 

♦Ind'cates   illustrated   articles. 


increases,    542 
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Standards    for   electric   .service,   343 
.Statistics: 

Central     station     business,     '2.\,     *275      "520 

"714,    "907.    "1101 
(  onnecticiit    electric    light    companies.    149 
Electrical     industries    of    the     United     .States. 
"461  ;    Comment.    449 

Electrical      maniifacliir<-rs      for      1914.      "264; 

Comment.  258 
Electrical  output,   I!.   S.    Keclamation   Service, 

—Graphic,  analysis  of.      By   Edwin   I).    Dreyfus, 
"710;    Comment.   699 
-  — Japanese  central  stations,   169 

-Light    and    power    bond    prices,    first    half    of 
1916.    "498 

Norwegian    electrical    statistics.    687 

Street    lighting    d.ata    for    cities    over    25,000 

population,    475 
Steam    pressures,    higher    advantages    of    and    oli- 

.stacles   to   adopting.    130 
Steel : 

American    nickel    steel    of    low    thermal    ex. 

pansivity.     Bv  A.  W.  Gray.  I).  H.  Sweet 
and    L.    W,    .Schad.    (D.)     140 

Heat   treatment  of.      (D.)    "965 

Storm   damage    in    West    X'irginia,    340 
Stoves,  electric    (See  also   Ovens) 

-Boston   Edison  range  sales,   1916,  962   • 
—  Burners,     open-coil      vs.      .'ictosed-unit     type. 
By    S,    M.    Kennedy,    *1044;    Comment. 
1034 

Combination    gas    and    electric    ranges,    West- 

inghouse   E.   &   .M,   Co.,   *94 

Importance  of  teaching  range  purchaser  how 

to    use   it,   624 

Interesting  builders  in  installation  of  ranges, 

1154 

Range      advertising.      National      co-operative 

campaign   abandoned.    497 

-Range,  cabinet  type.   Standard   Electric   Stove 

Co..   ♦1066 

-Range  campaign   aboard   ship,    721 

Range    for    export   trade.      Rutenber    Electric 

Co.,    ^969 

Range    for    hard    service.      National    Electric 

Utilities    Corp.,    *290 

Range.      Globe   Stove   &   Range   Co.,   *384 

-Range  sales,   .Southern  California  Edison  Co. 

By    S.    M.    Kennedy,    *1235;    Comment, 
1225 

-Ranges  for  rent  at  $1  per  month,  674 

Ranges  in    New    England,    1055 

-Range   with   three  top   burners.      Globe   Stove 

&   Range  Co.,  '540 
Substation    (See   also   Central   station) 

Lightning     arresters     at     isolated     substation 

charged    by   nearby    farmer.    323 

-Outdoor      transformer     substation,      450-kva.. 

rush    installation,    ^323 
— —Outdoor  type,  cost  of,   324 

Outdoor  type  for   irrigation   pumping   service, 

♦180 

Outdoor     type.     Lehigh     Navigation     Electric 

Co..   ^766 

Rotary    substation    for    one-car    trolley     line, 

Percy    Station,    Miss,,    *279 
— Steubenville    &    East    Liverpool     (Ohio)     Ry. 
&    Lt.     Co.     substation.       By     L.    J.     Mc- 
Kenzie,   *270 
Utah    Power    &    Light    Co..    Bringhurst    sub- 
station.  *1095 
Sulphuric  acid  production   in   1915,   106 
.Surges,   protection   against,    (D.)    1109;    Comment. 

1082;    (D)    *1156 
Switches: 

.\ir  brake  type,  developments  in.      By  M.   M. 

Samuels,  ♦1187;  Comment,   1178 

Automatic     cut  out      for      water     tank     pump 

motor.    ^130 
Electrolier    push-button    switch,    .\rrow    Elec- 
tric Co  ,  *876 

Feed-trough    type,    Cutler-Hammer    Mfg.    Co., 

1019 

Knife   switch   for   starting  d.c.   motors,    West- 

inghouse  E.   &  M.   Co..   ^40 
Inclosed    d.c.    Alb,    &    T.    M,    .\nderson    Mfg, 

Co..  ♦gs 

Inclosed  safety  switch.   Western  Electric  Co,, 

♦585  .      ■ 
Line   switch,   home-made.      By    M.    M.    Long- 

bothum.   '1150 
Magnetic     Icck-out     switch,     Igranic     Electric 

Co.,   Ltd.,   ♦I  162 

Oil  type,  G.   E.    Co.,   * i7 

(5il   type,    design    and    rating,    comment,    1227 

Oil    tvpe    for   small   induction   motors,    Condit 

Electrical  Mfg.   Co.,  ^1260 
Oil   type,  mounting  of.      By   M.    M.   Samuels, 

♦995;    Comment,   987 

Oil   type,   tests  on,    (D.)    *630;   comment,   602 

Panelboard    construction,    patent,    *685 

Pole-top  transformer  type.     K.  P,  F.  Electric 

Co.,  *1306 
Push   switch  for  automobile  spotlight,  Cutler- 
Hammer  Mfg,   Co,,  *827 
Relay   contactor  type.      Palmer   Elec     &   Mfg 

Co.,   '241 
-Remote-control    switch,    electrically    operated. 

G.   E.   Co.,  *39 

Remote   control   type.    Hart   Mfg.    Co.,    *1161 

Safety    auto-lock   type,    H.    Krantz    Mfg     Co  . 

♦241 
Switchboard    construction,    improved.    G      F 

Co..    ^1161  "       ' 
Switchboard,    safety-truck    type,    G.     E     Co 

*239 
Switchboard     stone,     impregnated,     Lin-Stun 

Co,     Pittsburgh,    Pa,,    *1066 
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Switches:    tl'outiiiufd) 

-Tests    on    substitutes    for    oil    in    high-tension 

switches,    (D.)    *533;    Comment,   507 
Time     switch,     jeweled,     A.     &     W.     Electric 

Sign   Co,    "Ills 

Toggle    wall-switch,    Newton    Mfg.    Co.,    *242 

Switch    gear,    Hritish    new    standardization    rules. 
Hy    Dr.    C  has.    C.    (Jarrard,    (D.)    *1254; 

coinmeiit,    1227 


Talks    in   the   industry    (See   articles   l)y    Frederic 

Nicholas) 
Tank-lifter    for   medium-sized    oil   switches,    G.    K. 

Co.,   *289 
Tea  kettle,  electric.      Ilotpoint  Electric  Co.,  *1211 
Telegraphy: 

Cable     telegraphy,     unbroken     a.c.     for.       ]5y 

Louis  Cohen,    (D.)    106f 

Duplexing   in   the    Squier   system.      Hy    Louis 

Cohen,    (D.)    *1158 
Submarine    cable    duplex     balances    on.       Hy 
Walter   Judd,    (D.)    *1111 

.System   for   high-speed   work,    (D.)    822 

Telephony: 

-.Automatic     exchange     at     Grimsby,     England, 

(D.)    919 

.Automatic   teleplione   exciiange,    (D.)    823 

Buzzer  and   sound   amplifier,    (D.)    582 

-Earth    connections    for    telephone    exchanges. 

Ry    W.    11.    (Jrinsted,    (D. )    *678;    Com- 
ment,   650 
^High-frequency     output     of     telephone    trans- 
mitters.     By   E.   VV.    Kellogg,    (D.)    582 
Intercommunicating    telephone.       Screw    Ma- 
chine Products   Corp.,   *337 

^Leakage     arid     attenuation     in.        By     B.     S 

Cohen    and    J.    G.    Hilt,    (D.)    *580 

Lightning    arresters    for    protecting    telephone 

instruments.       By     E.     P.     Peck,     '515; 
Comment,    506 

-Long-distance,    (D.)    285 

Long-distance    and    cable.       By    H.    S.    Cohen 

and   J.   G.    Hill,    (D.)    680 

Telephone    call    recorder,    patent.      Chas.     E. 

Bedeaux,   *875 

Telephone  exchange.     By   P.  K.   Singer,    (D.) 

1064 

Telephone   transmitter,    (D.)    285 

Telephotometry,   (D.)    *90 

Temperature     measurements     by      thermocouples. 

By    E.    F.    Kingbury,    (D.)    1303 
Testing    highway    characteristics    with    the    elec- 
trical    vehicle,     14 
Testing  of  steam  plant,  importance  of.     By  Gerald 

Stoney,    (D.)    870 
Texas    Power    &    Light    Company    managers    hold 

meeting,    1022 
Therapeutic     device,     ultra-violet     ray     generator, 

patent,    *901 
Thermionic   currents,    (D.)    333 
Thermometer,    indicating,    recording    and    distant 

type.      Brown    Instrument   Co.,   *730 
Thermo  switch,  The  .Sarco  Co.,  Inc..  *192 
Thomson,   Elihu,   receives  the  John   Fritz   Medal. 

1180;   comment,    1177 
Toggle,    spring.      United    States    Expansion    Bolt 

Co.,   385 
Tools: 

Cable   splicers'    outfit,    *1295 

Conduit   wrench.    Mechanical    Specialties   Co., 

*38 

Cutter   for   making   hole    in    metal.    Universal 

Tool   &   Appliance   Co.,   *1162 

Electrical   connector   clip,    patent,    *473 

Plaster    drill,    adjustable.      .American    Plaster 

Drill   Co.,   *239 
Towers   (See  Transmission   systems) 
Toys,  electric,   Swedish-.American  Telephone  Mfg. 

Co.,    '924 
Trade    conditions    (See   also    Bvisiness    conditions. 
Central     station     business     and     Foregn 
trade) 

-.-Xppliance  demand    in    New    York,   46 

Asbestos  industry  swamped,   104 

.Automobile     industry     creates     vast     market. 

392 

-Battery   charging    sets,   demand    for,    1024 

-Boiler   market    larger,    690 

Brass   shortage   a   serious   problem    for   manu- 
facturers,  441 

Buying  for  future  delivery,  882 

Car  shortage,  976 

Catalog   sizes,    standardization    of,    1168 

-Christmas    tree    outfits    in    demand,    689 

^Coal   shortage   makes   power    equipment   mar- 
ket, 1265 

Condenser  trade  active,  689 

Contractors   as   credit    risks,    1169 

Cooking  utensils  business,  48 

Copper     conditions     discussed     by     electrical 

manufacturers,     391 

Copper  lower,   1264,   1312 

Copper   prices  soaring,    1024,    1168 

Copper   wire   market,    1121,    1218 

Cost   of  doing  business  higher,    1313 

Credit    risk   of   trade    names,    1074 

Credit  situation,  249 

Deliveries    made    of    goods    as    completed    to 

relieve  factory  conditions,  592 

Effect   of  market  conditions  on   credits.    1264 

Effect    of    peace    on    electrical    goods    market, 

1217 

Electric  dental   outfits   in  demand,   736 

Electric   drill   use   increasing,    1264 

Electric    ranges,    discounts,    104 

Electric    ranges,    utilities    only    can    afford    to 

push,  248 


higher    costs    prob- 
half-a-billion     year. 


Trade    conditions:     (Continued) 

Electric   sign   business   better,    153 

-  — Electric  trucks,  plan   for  co-operative  buying, 
1 168 
Electric   trucks,   special   discounts,    1217 

Electric    vehicle   outlook    bright,    391 

—  Electric   vehicle  sales  increased  by  time   pay- 
ment plan,  785 
—Electrical    equipment    profits   small,    977 

Electrical   factories,  activity  in  building.    1264 

-Electrical    farm   ap|>aratus,    good    market    for, 

545 

Electrical    goods,     few    large    orders    booked, 

201 
—Electrical   goods.   [Aenomenal   growth.    *20» 

Electrical    machinery    prices,    784 

-Electrical      manufacturers      grant      employees 
bonuses,    1217 

^Ellectrical    manufacturers, 

lems.    Comment,   842 

Electrical     manufactures, 

642 

— Electrical  manufacturing  business  prosperity 
discussed  in  an  interview.  By  A.  W. 
Berresford,   *167 

-Electrical   manufacturing  conditions,   832 

Electrical   trade   outlook  for   record   business. 

296 

Express      deliveries      reduce      manufacturers' 

orofit,    1074 

Fall   jobbing   business   unprecedented,    295 

Fan  season  successful,   5y3 

-Fan   stocks   exhausted   by    Middle   West's   hot 

spell,   308 
-Fewer  foundries  making  electrical  eciuipment, 
832 

Fixture   business   normal,   440 

Flashlamp  trade,   690 

-FTexible   woven  duct   business  slow,   34^ 

Heating    appliance    market,    1120,    1312,    1313 

—  -Heating   ap])liance    prices,    592,   689 
Heating  appliance   situation,  833 

—Heating   appliances,    trade   stocks   up   on,   881 

-Heating  pad  trade,   882 

-High    costs    of    materials.    Comment,    601 

—  —High-tension    line    apparatus,    736 

-Incanrlpscent     lamp     market,     iieak     reached, 
li65 

Inclosed    arc-lamp  market,   930 

-Industrial   outlook,    745 

—Insulating   paints   and   compounds   trade,    105 

Insulator   prices,   976 

— Insulators,  big  demand,  slow  delivery,  344 

lobbers'    overhead    costs,    increase    in,     1185, 

1312 

lobbing  business  shows  gain,   •1169 

—Jobbing   electric   ranges,    152 

Lamp  patent  licenses,   1264 

Lamp  trade  saved  by   research,   641 

— Licenses    for    independent    lamp   manufactur- 
ers,  881 

—  —Linemen's  protective  appliances,  demand   for, 

881 

Magnet   wire  supply  small,   1312 

-Manufacturers    getting    down    to    normal    ac- 
tivity,  545 

Metal    market    situation,    593,    736 

— -Metal   prices,   976 

—  .Mica    insulation    business,    977 
Miniature   lamp  sales  large,   440 

—  National        Industrial        Conference        Board 

formed,    1024 

New  construction,  present   conditions,   1024 

New    England   jolibing   conditions,    151 

- — Ornamental    lighting    standard    business,    641 

Outlet  box   number  standardization.   1025 

Outlook,  832 

(Overstocking   breeds   credit    suspicions,    200 

Packing    materials    hold    up   deliveries,    785 

— Passenger    electrics,     jiopular    priced    models, 
1265 
Pole    line    hardware    business    above    normal, 
47 
—  Porcelain  wiring  supplies,  large  sales,  200 
-Range   production,    1916,   545 
-Raw  materials,   higher  cost,    151 
—Raw   material    situation,   392 
-Refrigerating    machines,    electric,    in    demand, 
153 

Renewable   fuse   business  better,   345 

Rolling    mill    equipment,    296 

Rubber-covered     wire     situation     improving, 

1074 

Searchlight   outfits,  demand   for,    1168 

Second-hand   market,   690 

Sell    Mazda    lamps    on    consignment    only    to 

prevtnt   overstocking.    1073 

Simplificaticn    of   discounts.    736 

Small-motor,    demands    for,    833 

Steel    armored    cable,    Milwaukee's   order    for 

street    lighting    system    reflects    condition 
of  market,  454 
.Stoker  business  above  normal,  737 

Storage  battery  business  brisk,   441 

-"Trade  acceptances,   advantages  of,   249,   1073, 

1121 

Transmission   line  towers  business  slack,   345 

-Tungsten   lamp   imi>orts  cease,  881 

Tungsten   lamp  patent   licenses,   1120 

—  —Tungsten   lamp   situation,   592 

Turbine   business  tremendous,    544 

Underground    conduit    business   dull,   440 

l^nderground   conduit    in   demand,   689 

—Washing  machine  sales  large,  495 

-  —Water-wheel     governors,     business     early     in 

1916.    46 

W;iter-wbeel    market,    832 

Water-wheel    market    in    New    England.    1073 

Watt-hour   meter   demands,   977 

Wire  and  cable  business  booming.   344 

'Indicates  illustrated  articles. 
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(iarrard,   (D.) 

294 
r         lly      Perry      .\. 

By    David    Robert- 

Hy      .\l.     Iliovici, 


Trade    conditions:     (t^inlinuedj 

— Wiring    supplies,   new    price   basii.    1120 

X-ray    business   growing    rapidly,    296 

Transformers    (See   also    Substation) 

".\jax"   low^voltage.    Bertrand   F.    Miller, 

—  Bell-ringing.       Sterling     Devices     Co.. 
•683 
-Bell-ringing     transformer     fittings.        Dongan 
Electr.c   .Mfg.   Co..   *874 

Core    losses    reduced     b>     primary     switches, 

•479 
— Data    on    ty|)es    used    with    rotary-converters, 
877 
-Design.      By    David   Robertson,    (D.)   966 
-Developments  in.      By   .\1.    -M.  Samuels,   '995; 
Comment,   987 

High  irequency     test     sei       .\mericaii     Trans- 

foni.er  (  <>..    *538 
—    -Instrument  type.      By  (  has.   t 
5K1 

Lightn.ng    protection,    [latciit, 

-Losses,      Ueterinmation      <j 

llordcn,    */16 

— -Mathemaiic.l    liesigii    of. 

son,    {l>.)   8uy 

Measuring     translormers. 

(D.>     333 

Oil   test,   958 

Phase-shifting  type.     Jas.  (,.   Biddle,  '825 

-Polarity  of.      liy   W.   M.   Uann,   (l>.),  188 

Sui)pori   oi    transtoimer    coils,   patent,   '468 

i  eiiipciaiuie    rise,   e..ict   oi   ali.tuue    on,   815 

Thrte-wirc   street   Igii.ng   translormers,   meth- 
od   of   connecuiin,      95>S 

Toy    I  hordarson    Electric   -Mfg.   Co.,   *435 

Transmission   sysieins   ana    overhead   construction 

Chart     for    caiCaialion    ol     tiirce-pbase    trans- 

m.ss.on     line-s.       liy     T.     .\.     Wilkinson, 
'317;    Comment,   3o6 

Comparative    steel    and    copper,  transmission 

line    costs.       B>     Charles    E.    Oakes    and 
Winhe.d    Eckley,    '760;    Comment.    746; 
change   in    formula.    8/1 
Construction  costs  for  two   100,000-voU  Mon- 
tana  l.nes,    *371 

Converting    pin-type   to    susi>ension-type    line. 

By   George    U.    Stockbridge.    *U48 

Copper     transmission     'ines,     proper     current 

density   for.      By    B.   B.    Hood.   M292 

Copper   wire   splices,    mechanical    strengtn    of. 

Uy   E.    R.    Slicpard,   '366;   Comment.    353 

Corona-preventing   conductors,   patent,    '21 3_ 

Denver's    distribution     facilities.       By     D.     C. 

.McClure.    *1139:   Comment,    1130 
—  Distribution   department,   stockroom  methods, 
1297 

Distribution     work,     pract:cal     ideas     on.     of 

Ohio  operators,    1252 

Economic     tealures    of    2400-volt     rural     line. 

By   11.    11.   Feiiton.   672 
Edison   distribution   system,   method  of   study- 
ing.    By  C.  E.   Bennett,  '362;  Comment, 
355  ,  . 

Edison  tube,  distribution  system,  determining 

first  cost.      By  Julian  Loebenstein,   ^713; 
Comment,   698 

Effects    of    a    disturbance    on    a    three-phase 

network.      By    H.    Kehls  and    W.    Peter- 
.sen,   (D.)    1255 

-Eliminating       transmission       line       telephone 

troubles.      By    E.    P.    Peck.    •515;    Com- 
ment,   506 
-England,   northeast  coast,  electric  power  sup- 
ply.     Bv   R.   P.   Sloan,   (D.)    1014 
-Formulas     for     calculating    characteristics     of 
iron    and    steel    conductors.      By    Charles 
E.    Oakes    and     Winfield     Eckley,    '760; 
Comment,   746 
— (Ground   detector   developed   by   the   Southern 
California     Edison    Co.       By    George    E. 
.\rmstrong,  *1145;  comment,   1129 
Grounding    strain    insulator   supports    to    pre- 
vent burning  cross  arms  when  insulators 
fail,   26  . 
— High-tension     equipment,     construction     and 
layout    of.       By    NL    M.    Samuels,    "995; 
Comment,  987 
—  Interference     between     power    and     signaling 

circuits.    Comment,    1226 
-Load    dispatching    by     New    England     Powei 

Co..    *754;    Comment.    747 
— Logging   service,  construction   of   power  lines 
for.    958 

Method    of    stretching    three    line    wires    at 

one  time.     By  H.   H.  Fenton,  '767 

Method     of     supporting    conductors     on     tad 

towers    when    building    lines,    ^182 

Montana    construction    cost    for    two    100.000 

volt   lines.   '371 

Morse  code   to   supplement   telephone   service. 

Bv  H.   L.   Patterson.  765 
■ ^Nebraska    towns    to    be    connected    by    trans- 
mission  system.   361 

Outdoor   high  tension   arrangements  and  con 

struction.      By    .M .    M.    Samuels.    *1187: 
Comment,    1178 

Overhead    grounded    wire,    ( D.-)     ^429;    <  oni- 

ment,   403 

-Overhead    grouniled    wire    utilized    as    return 

circuit  for  secondary  lines,   '480 

Pole  toi)  for  clamping  overhead  ground  wire, 

•526 

Power    stations,    parallel    operation    of.       B\ 

John    S.    Peck,    (D.)    '1255 
-Protection    of    high  voltage    distribution    sys- 
tems,  72;   Comment,   58,   59 

Radio    service    by    Southern    Sierras    Power 

Co.,    1041  ,       , 

Rural       extensions.       transformer       overhead 

charges.   1151 
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Tiaiisiiiission   NVsti'iiiM  ami   im-i  lic.i.l   imii>|i  iiclion 
(('(iiitiiiiiril ) 
Scln-inc    for    l>raciiiK    iiiMilar.ii     pin    at    aiiKir, 

Sfi-tionjilizin^j     with     isolatiiiK     trnn.sfornic-rs, 
I  111. lie    Scrviii-   Co.   of   Noitlieni    Illinois, 

Serifs    iCKiiIation.    (I).)     Il5« 

Sloet,    silu-nif    lor    ridiliiiK    lnus    ol.       I'.y    N 

A.    KcniMiisli,    J.17 
■Stanilariis   for   ovfrlieail   construction,   >>."> 
SnrKcs.    protection    aKainst,    (D.)    IIOO-    com 
mciit.    IO.i_',    (D.)    "llSf. 

-Texas     I'ower     \-     l.iKJit     Co.     completes     .iOO 

mile  line,  595 

Theory    of   parallel   Kromuled    wires   and    pro- 

diiction   of   liiuli    frei|ucnc  es.    /.i 

Tic    connection    lietwcn    two    California    com 

panics    for    excli.inKc    of   cnersv,    ",t"l 

1  ransformer    coolin>;    proMcms.       ]\y    M      M 

.'^anuiels,    'USr;    Coiiiincnt,    1178 
—     Transformer     losses,    determination     of.       I!y 
Perry   A.    Borden,    "/lb 

Transmission    committee   report,    .\.    I.    K.    K 

convention.    71 

Transmission    line    ]irol)lems.    jirapliical    solii 

tion    of.       Hy     r.     .\.     Wilkinson,    ".U?; 
(  omment.    ,!0(i 

Cnhalancing   on    three-phase   circuits,    scheme 

for  detecting.      By  Ceo.   VV.   TetTean,    [r., 
'J6 

. I'tah    Tower    &•    Light    Co..    arrangement    for 

servidg    1500-volt   railway,   *10y5 

Watt-hour    meters   on    feeders,    '716 

Wireless  in  transmission  networks.   Comment, 

11.11 
rungsten.    (D.)    CXO     . 
Tungsten   for  short   wave   Iciiytlis.   emissive   power 

of.      By   K.   ().    Ilullicrt.    (I).)    1014 
Tungsten    lamp    manufacture.       By    Chas.    Kisler 

(D.)    1302 
Tungsten   lamp   patent   licenses,    II JO 
Tungsten    productiou    in    C.    .S.    first   half  of    1416 

294 
Turbine,   gas.      Detroit    Cas   Turbine    Corp.,    *922 
Turbines,  steam: 

Etticiency   tests.      By   }I.   (;.   .Stott   and   W.    S 

Kinlay,  Jr.,    (D.)    91 

High     economy     at     poor     load     factors,     *66; 

Comment,  58 
— — Installation   methods,    *\M 

■ Single    multi-.stage    type.      .Moore    Steam    Tur- 
bine   Corp..    *1018 

.Small    non-condensing   turbines,    economy    of 

By    D.    O.    Tyler,    382 
Turbines,    water: 

Covernor  for.      Lombard   Ciovernor   Co.,  *585 

Single  runner,   Francis  type  in   ^■adkin   River 

development,    *1039 
Testing  in   winter.   83 


u 

Underground   construction : 

Concrete  ducts,  construction   of,   425 

• Method     of     laying     submarine     cable     across 

Ohio    River,    *182 

Recessing  duct  entrances  into  concrete  man- 
holes,   ♦84 

United  States  Independent  Telephone  Association 
convention.    119.    1216 

United  States  super-dreadnought  Tenessee,  elec- 
tric  drive   for,    147 


Vaciuim    cleaners: 

• Atwood    Vacuum    Co.,    *1212 

Hotpoint   Elec.   Heating  Co.,   *40 

United   Vacuum   Appliance  Co.,  *635 

Wise-Harrold  Electric  Co.,   *876 

Vacuum  tube  for  plating,   (D.)   *1205 

Valuation   (See  also  Rates) 

Dallas    (Tex.)    traction   utilities,   492 

Discussion    A.    I.    E.    E.    meeting,    991 

ment,    985 

High    cost    of,    how    to    reduce,    interview    on 

by     Dr.     Milo     R.     Maltbie,     13;     Com- 
ment.  1. 

— — Of    Union    (Jas    &■    Electric 
580;    Comment,    555 

Pacific    Power   &    Light    Co. 

492 

Public    Service    Electric   Co.. 

Public    utility    valuation    bibliography,    149 

Utility   valuation,   recommendations   for,    1021 

Valve,  solenoid  operated.     Rowan  Elec.  Mfg.  Co., 
*1259 

Vehicles,    electric: 

-Battery    service    for    truck    users    offered    bv 

garage   company   at   Boston,    675 

Charging    set    on    truck    enables   line   crew    to 

go   far  afield,   *425 

Economy     of,     in     laundry     delivery     service 

•  *817 

— ^Electric   runabout   for   troublemen,   *115S 

Electric  trucks  displace  gasoline  trucks.   Con- 
sumers  Power   Co.,   Chicago,   605 

— - — Fire  trucks   for    Paterson.    N.    J.,    531 

How  one  central-station  inspects  and   records 

condition  of  customers'  vehicles,   *230 
111    municipal    and   po.stal    t-ansportation.    pub- 
licity   campaign    for,    1167 

In    municipal    service    in    (Jreat    Britain.      Bv 

W.  H.   L.   Watson,   (D.)   284 

■■ Installment   [dan   boosts  sale,   785 

Light  town  car.  Milburn  Wagon  Co.,  *12n 

■ .Meterman's   delivery   car,   *770 


Com- 


Co.,  Cincinnati, 
Portland,  Ore, 
1085 


\<liulcs,     electric:     (I  ontiiuird ) 

I'as.seiiger    electrics,     popular     priced     models, 

I  265 
,Service   station.s   for,   4()J 

.Street    sprinklers   in    Boston,    *577 

Tractive     resistances     of     urban     ro;ids     to     a 

motor    delivery    wjigon,    76 
Truck      perforniaiue     diita      in      coal      liaiiliiig 

work,    721 
i'rucks,     e(iiiipped     tor     eleclnc     construction 

service,    "666;    Comtnent,    049 
Trucks     for     central     Malion     service.     *90J ; 

Comment,    .S''| 
Trucks.    iiidustri;il,     .\ssn.     of     Ry.     Electrical 

Engineers   discussion,   946 
Trucks,     indnslri.d,     ,S.     L.     Moore     &     Sons 

Corp.,    "921 
Trucks,    1917    mrxlcls,    capacities    of,   975 
N'lbr.itor,    elctromagnetic.       Rubes     l';i<ctrical     De- 
vices,   Inc.,    "337 
\'olta^!e    relations    in    non-syminclric;il    lines.       Bv 

K.  C.    Powell,   "417 
\  oltage    st.-ind;ir<li/,itiiiM,    "625 


w 


Wages   in   manufacture.       By    F.    Bayle,    (D.)    919 
Washing   machines: 

Capital    Electric   Co.,    "386 

-—Cataract  electric   washer.      Nineteen   Hundred 
Washer   Co.,   "JSS 

Federal   Sign  System   (Electric),  *826 

— "Gainaday"'    J'ittsburgh     (Pa.)     Cage    &    Sup- 
ply   Co.,    *191 

Home    Devices   Corp..    "1212 

Imperial   Washing  -Machine  Co.,   *490 

Thermo-electric     vacuum     washer,     Smith     & 

Phillips   Mfg.   Co.,    "1019 

"Washkosh,"   B'anderob-Chase  Co.,  *874 

Western    Electric    Co.,    '336 

Washington    .\ssociation   of   Electrical   Contractors 

&   Dealers  convention    656 
Water-heating    installations.      By    H.    H.    Holmes, 

(D.)   430 
Water     level     indicator     with     automatic     signals, 

"765 
Water-powers:      (See  also    Hydroelectric   develop- 
ments) 

Chippewa-Niagara    Falls    Power    Development, 

1071 
— Engineers  for  development  of  nation's  water- 
power,   42 
Fi.xation    of    nitrogen    and     water    power    de- 
velopment,   409 

Government  attitudp  attacked,    1036 

Legislation    on,    195 

Long    Sault    Rapids   case,  892, 

Merrill   report;   analysis   of,    I,    10;    (omment. 

2;    II,   69;   Comment,   59 

Niagara    Falls: 

Additional    diversion     left    for    Congress 

to  decide,    1180 
Canadian    cabinet   considers    controversy, 

1138 
Canadian      Niagara     Co.     export     license 

not   to    be    revoked,    60 
Congress    acts   to    relieve    power    famine, 

1228  • 

Electrochemical       situation.       216.       261; 

Comn;ent,    209 
Government  asked  to  act  in  power  crisis, 

*1088;    Comment,    1083 
Increased   diversion    needed,    197 
Industrial   campaign   for   more   fjower,   60 
Legislation  to  regulate  diversion  planned, 
260 
■  Ontar'o    to    «.\propriate    ))ower    stations, 
1089 
Power  situation  acute,   1038 

Shields  Bill,   542,   1232 

N'alue     of     water     powers     for    work     at     low 

load     factors.       By     C     T.     Hutchinson, 
*286     • 
Water-i)ower  commission  suggested,   1280 
Water      stage      recorder,      long      distance      type. 

Leupold,   Voelpel   &  Co.,   *971 
Water     supnlv     system.     A.     V.     McDonald     Co., 

*1114 
Welder   for   round    work,   electric.    National    E^lec- 

tric  Welder  Co.,   *634 
Welding,    electric,    in    railroad    shop   repair    work, 

960 
Wielding  system,   arc.  Arc  Welding  Machine   Co., 

♦1259  ■        ■       - 

Welding    system,     electric,    Wilson    Welder    and 

Metals  Co.,  Inc.,   ♦1306 
West    Virginia    Public    Utilities    Association,    of- 
ficers  elected,   294 
Western    Conference    Board    of    Contractors    and 

Dealers,   929 
Western  Electric  Co. : 

Campaign   to    place    electricity    on    farms,    833 

Electric    fan    window    contest    awards,    929 

Relation    with    Bell   Telephone    .System,   642 

Supply    old   customer's   only,    shortage   of    raw 

material,  48 

To   make    $1,000,000    plant    additions,    737 

Westinghouse    .\gent    Jobbers'    Association.       An 

nual  meeting,  1037. 
Westvnghuse    E.    &    M.    Co.    build    new    plant    on 

the  Delaware,  1218 
Wires,    wiring   and    conduit: 

Bare    grounded    return    wiring    systems   to    be 

investieated,  100 

Cables.      See   also   transmission    systems. 

Cable    joints,    high    tension.       By    C      Beaver 

(D.)  *486 

♦Indicates   illustrated   articles. 


Wires,    wiring   and    conduit:    (Continued) 

C.ible  joints   with   formed   insulation,    '573 
Cable  splicers'  tools,   "1 295 
Cible    splicers    unit    material    package,    "627 
(  ,d)le   termin.il   shield,   '1008 
(  ,iblc    testing,   direct    current    vs.    alternating- 
current,    (I).)     '331. 
C:ible     testing,     portable    motor-generator     set 

for,  "374. 
Cables,   armored,    losses    in.       I!y    W.    I.    Mid- 
dletoii    and    E.    W.    Davis,    •1003,    com- 
ment, 985 
Cables,   bitumen,   fault  in,    (D.)    "34 
-Cables,    flexible,   data   on   standing   of,   816 
Cables,    insulated,    lead    covered    temperature 

rise  in.      By    Richard   C.    Powell,  622 
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Excessive  Valuations 

DR.  MALTBIE  in  an  interview  in  this  issue  clothes 
in  the  language  of  diplomacy  a  serious  accusation 
when  he  says:  "The  layman  finds  it  difficult  to  under- 
stand how  an  engineer  can  say  that  a  certain  property 
has  a  value  of  $25,000,000,  and  another  engineer  finds 
the  fair  value  of  the  same  property  to  be  $50,000,000, 
and  perhaps  another  engineer  gives  in  his  testimony  a 
value  of  $70,000,000."  Speaking  as  he  must  from  his 
experience  as  a  public  service  commissioner,  this  asser- 
tion, general  though  it  be,  calls  for  some  attention  on 
the  part  of  the  professional  engineering  societies.  If 
competent  engineers  can  honestly  differ  so  widely  in 
valuing  property,  then  there  must  be  something  rotten 
in  engineering ;  and  if  it  is  necessary  to  boost  valuations 
unduly  so  as  to  assure  a  fair  value  in  the  final  com- 
promise, then  there  is  something  rotten  with  regulation. 
Such  a  situation  is  untenable.  It  is  unfair  to  the  public 
and  to  the  utility,  and  should  be  remedied.  Certainly  it 
will  bear  investigation. 


Get  the  Public's  Friendship 

IN  times  gone  by — fortunately  long  gone  by — both  the 
public  and  the  utility  companies  took  it  as  a  matter  of 
course  that  between  them  there  should  be  deep  and 
lasting  hostility.  For  was  not  the  public  seeking  to  get 
everything  it  could  out  of  the  utilities?  And  were  not 
the  companies  trying  to  do  as  little  as  they  had  to  do 
for  the  public?  With  the  argument  running  along  these 
lines  it  is  not  strange  that  conditions  arose  which  made 
necessary  a  new  order  of  things.  The  era  of  regulation 
has  brought  about  a  better  understanding  on  the  part 
of  each  interest  of  the  fundamental  just  rights  of  the 
other  interest.  Corporations  know  that  they  cannot 
afford  to  have  the  impression  abroad  that  they  are  out 
to  get  as  much  as  possible  and  to  give  up  only  what  can 
be  forced  out  of  them.  Public  representatives  have  cer- 
tainly learned  that,  unless  the  utilities  are  permitted  to 
earn  a  good  living  for  their  capital  investment,  they 
cannot  provide  the  service  that  consumers  want  and 
are  entitled  to  have.  Here  and  there  we  find  an  encour- 
aging sign  that  the  public  has  gone  a  step  farther  in 
its  acquirement  of  an  understanding  in  regard  to  the 
real  position  of  the  utility.  One  of  the  most  striking 
of  these  indications  is  reported  elsewhere  in  this  issue. 
That  the  public  spoke  up  on  behalf  of  the  central 
station  company  in  Lewiston,  Idaho,  is  clear  proof  that 
it  can  be  induced  to  do  so  elsewhere.  It  is  a  fact,  of 
course,  that  the  management  in  this  case  must  have 
wisely  given  its  energies  in  the  past  to  the  development 
of  an  attitude  and  a  service  that  the  public  liked.     It 


could  not  have  disregarded  public  sentiment  until  the 
eleventh  hour,  and  then  come  begging  and  had  any 
success  in  obtaining  support.  What  a  number  of  people 
did  for  the  protection  of  the  company  they  did  spon- 
taneously. They  accomplished  for  the  company  volun- 
tarily far  more  than  it  could  have  done  for  itself  with- 
out long  contest  and  bitter  feeling.  They  gave  it  the 
protection  which  it  was  fairly  entitled  to  have,  but 
which  it  was  not  getting  and  did  not  receive  until  the 
City  Council  had  been  told  that  it  was  making  an  un- 
warranted attack.    It  is  a  lesson  to  be  spread  broadcast. 


Baltimore  and  Utilities 

THE  centennial  of  the  introduction  of  gas  into  Bal- 
timore has  just  been  appropriately  celebrated. 
That  city  saw  the  first  American  gas  company,  which 
was  the  second  in  the  world.  The  period  1816-1916  has 
been  crowded  with  momentous  events  and  developments, 
but  none  can  be  regarded  as  more  closely  associated 
with  human  advance  and  welfare  than  the  illuminating 
arts  and  inventions  and  the  public  utilities  that  have 
sprung  from  them.  It  is  certainly  agreeable  and  ten- 
able that  without  the  public  utility  corporation  our 
cities  would  be  without  their  supply  of  light,  heat, 
power  and  transportation,  for  even  the  most  rabid  ad- 
vocate of  municipal  ownership  must  admit  that  it  was 
private  enterprise  and  capital  which  "put  them  on  the 
map"  of  modern  life. 

We  are  fortunate  in  being  able  to  give  in  this  issue 
from  the  present  head  of  the  Baltimore  gas  system  a 
review  of  public  utility  evolution  since  June,  1806,  and 
a  remarkable  succinct  statement  of  the  existing  condi- 
tions under  which  and  up  to  which  the  public  utilities 
have  come  in  the  hundred  years  of  marvelous  and  un- 
surpassed grovvi;h.  Mr.  Wagner's  comprehensive  article 
is  most  valuable  in  summarizing  these  conditions  as  well 
as  those  by  which  the  utility  can  best  discharge  its 
mission  as  a  public  servant.  There  is  a  further  value 
to  this  admirable  discussion  of  the  subject  in  the  fact 
that  it  is  so  clear  an  exposition  of  the  principles  that 
govern,  and  of  the  high  ideals  with  which  the  progres- 
sive managers  of  these  great  properties  and  agencies 
confront  and  execute  their  duties.  The  broad  accept- 
ance of  the  modern  theory  of  regulation  has  never  been 
more  clearly  acknowledged,  and  in  this  respect  it"  should 
of  course  be  noted  that  just  as  his  article  appears,  Mr. 
Wagner  takes  up  his  new  work  as  president  of  the  Na- 
tional Electric  Light  Association,  for  which  therefore 
in  a  sense  he  here  speaks  and  whose  spirit  and  aims  he 
embodies.  The  association  was  foremost  in  its  recog- 
nition of  the  public  service  commission  as  a  meanri  of 
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insuring  to  tiio  public  aile(iuate  .service  at  lair  rates, 
and  in  securing  to  the  investor  his  reasonable  reward, 
besides  givinj?  him  an  invitation  to  devote  more  and 
more  of  his  savinjrs  to  public  well-being.  The  ref- 
erence is  made  to  it  here  as  being  symptomatic  of  the 
constructive  work  and  the  broad  views  illustrated  by  Mr. 
Wagner  as  a  typical  leader  in  the  central  station  field. 


Unreliability  of  Water-Power  Report 

WITH  more  details  at  hand  we  are  enabled  in  this 
issue  to  present  the  first  part  of  an  analysis  of 
the  special  report  submitted  to  the  Senate  by  the  Sec- 
retary of  Agriculture  on  the  water-power  situation  in 
the  United  States.  Close  examination  reveals  an 
amazing  lack  of  co-ordination,  errors  of  fact,  errors 
of  engineering  judgment  and  an  entirely  distorted 
presentation.  The  incomplete  and  sometimes  un- 
reliable data  gathered  by  the  Forest  Service  do  not 
warrant  the  summaries  and  conclusions  reached  by  its 
chief  engineer,  Mr.  Merrill.  That  a  report  compiled  at 
so  great  an  expense  by  the  government  should  be  so  full 
of  inaccuracies  as  to  render  it  useless  is,  to  say  the 
least,  an  imposition  on  the  public. 

Owing  to  the  lack  of  engineering  knowledge  dis- 
played in  many  of  the  deductions,  engineers  will  give  it 
scant  consideration.  A  knowledge  of  practical  operat- 
ing conditions  would  never  have  led  to  the  charge  of 
over-development  in  the  State  of  California,  for  in- 
stance, just  because  the  sum  of  the  individual  peak 
loads  of  the  independent  systems  did  not  approach  the 
aggregate  rated  capacity  of  installation.  This  accounts 
for  the  inability  of  engineers  to  reconcile  their  knowl- 
edge of  facts  with  that  presented  in  the  table  showing 
the  eighty-seven  corporations  which  control  not  less 
than  30,000  hp.  of  primary  power.  The  Niagara  Falls 
Power  Company,  for  example,  is  credited  with  a  hydro- 
electric installation  of  115,000  hp.  This  is  true  if  it 
relates  to  the  aggregate  rated  output  capacity  of  the 
generating  units  in  the  plants  at  Niagara  Falls.  But 
the  government  ought  to  know  that  by  a  ruling  of  the 
War  Department  the  Niagara  Falls  Power  Company 
can  only  take  water  from  the  Niagara  River  equivalent 
to  approximately  88,000  hp.  This  is  not  conjecture  but 
is  a  matter  of  public  record.  This  same  method  of  in- 
flation prevails  throughout  the  report.  The  chief  engi- 
neer of  the  Forest  Service  has  merely  taken  the  nor- 
mal installed  capacity  in  turbines  regardless  of  the 
amount  of  turbine  capacity  which  can  be  utilized  or 
which  has  to  be  maintained  as  spare  equipment  against 
breakdown,  or  from  which  the  power  may  not  be  avail- 
able for  various  reasons.  The  hydroelectric  station  on 
the  Susquehanna  River  at  Holtwood  is  rated  at  118,000 
hp.,  yet  that  station  at  times  has  been  just  able  to  eke 
out  12,000  kw.  during  low-water  periods.  It  is  difficult 
to  understand  the  motive  which  prompted  the  making 
of  such  a  report  unless  it  is  the  intention  of  the  gov- 
ernment to  hamper  honest  and  needful  water-power  de- 
velopment. That  is  not  the  function  of  government.  If 
it  cannot  aid,  it  ought  not  to  destroy  that  which  can 
justify  its  existence. 


The  Importance  of  Applied  Science 

IN  a  purely  agricultural  stage  of  sociological  develop- 
ment, in  which  each  and  every  family  works  on  its 
own  farm  for  food  and  manufactures  its  own  home- 
spun, there  can  be  but  little  opportunity  for  scientific 
application,  because  there  are  so  many  things  for  each 
individual  to  do  that  his  efficiency  in  any  particular 
piece  of  work  must  be  very  low.  Such  a  state  of  society 
is  stable,  as  history  points  out  in  many  of  her  chapters, 
but  it  is  stagnant  so  far  as  concerns  development.  It 
is  the  stage  to  which  society  always  tends  to  revert 
after  any  industrial  cataclysm. 

As  soon  as  any  considerable  portion  of  the  community 
leaves  the  soil  to  enter  factories,  a  corresponding  in- 
dustrial development  commences.  The  processes  of 
manufacture  become  specialized  and,  in  the  hands  of 
experts,  become  susceptible  of  great  improvements  in 
effectiveness  and  in  economy.  Here  invention  and 
scientific  applications  reveal  their  wealth-producing 
powers.  Industries  fostered  by  great  intelligence,  good 
fortune  and  hard  work  soon  acquire  a  widespread  repu- 
tation and  develop  trade.  After  a  time  it  becomes  a 
contest  of  brains  and  energy,  aided  by  science  and  art, 
as  to  which  among  a  group  of  competing  industries 
shall  survive.  The  tendency  is  necessarily  toward  large 
aggregations  of  capital,  intelligence  and  operative  skill, 
where  the  applications  of  science  and  art  are  most 
powerfully  employed. 

Finally,  when  a  majority  of  the  people  abandon  the 
soil  to  a  minority  just  sufficient  to  produce  the  required 
crops,  the  necessity  becomes  paramount  for  large  and 
powerful  organized  industries,  fortified  with  all  the 
ammunition  of  trained  expert  intelligence,  thrift,  man- 
agement, applied  science  and  foresight.  Only  by  the 
most  earnest  effort  in  all  these  directions  can  the  indus- 
trial population  command  all  the  markets  that  are 
necessary  for  their  production,  and  likewise  for  their 
food. 

America,  after  having  passed  through  an  initial 
period  of  agricultural  pioneers  and  settlers,  and  an 
intermediate  period  of  home-production  industrialism, 
is  rapidly  becoming  an  essentially  industrial  nation. 
Under  such  conditions  large  businesses  will  need  to  be 
fostered  by  Congress  and  not  destroyed  if  the  indus- 
trial worker  shall  sell  his  labor.  Highly  organized,  but 
regulated,  large  industries  will  have  to  be  managed 
with  the  highest  skill  and  intelligence,  and  manned  by 
healthy,  earnest  and  loyal  operatives.  Only  such  organi- 
zations can  ultimately  win  in  the  open  competition  for 
the  world's  markets.  In  such  large  industries  trained 
specialists  must  work  out  the  perpetual  problems  of 
economic  production  on  scientific  lines  and  by  scientific 
methods.  The  day  of  the  rule-of-thumb  methods  has 
gone,  and  every  process  must  show  cause  why  it  should 
continue  to  exist. 

Every  scientific  laboratory  in  the  country  is  thus  in 
demand  for  supporting  the  nation's  needs.  There  is 
work  for  all,  and  it  is  sufficient  that  each  should  do  the 
work  for  which  it  is  best  equipped.  Moses  was  trained 
in  all  the  knowledge  of  the  Egyptians,  and  aspired  to 
know  everything.    As  late  as  Queen  Elizabeth's  day  one 
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man — Lord  Bacon — claimed  all  knowledge  as  his 
province,  but  he  seems  to  have  been  the  last  pretender 
to  omniscience.  Nowadays,  one  man  can  only  know  well 
one  specialty.  The  specializing  of  our  engineering 
laboratories  is  therefore  a  process  vitally  important  to 
their  success,  and  to  each  such  technical  laboratory 
should  be  directed  the  particular  industrial  questions 
that  it  is  specially  prepared  to  investigate. 

The  opening  of  the  new  Massachusetts  Institute  of 
Technology,  with  its  large  technical  laboratories,  offers 
a  fine  opportunity  for  technical  research  in  many  direc- 
tions that  lead  to  industrial  progress.  The  time  should 
be  near  at  hand  when  all  of  the  engineering  laboratories 
of  the  country  should  be  associated  in  a  definite  co- 
operative movement,  tending  to  give  healthy  develop- 
ment to  each,  and  at  the  same  time  to  give  the  best 
mutual  aid  to  national  industry. 


Service  That  Underlies  Sales 

THAT  the  selling  of  electrical  appliances  carries 
with  it  a  service  has  been  many  times  emphasized. 
At  the  meeting  of  the  electric  range  committee  of  the 
N.E.L.A.  at  Chicago  several  speakers  pointed  out  the 
need  of  selling  the  range  with  a  knowledge  of  how  to 
use  it.  One  phase  of  this  service,  the  testing  of  ap- 
pliances before  they  are  put  on  the  market  by  the  local 
distributor  was  discussed  by  Mr.  Cozzens  in  the  last 
issue.  Mr.  Cozzens  outlined  a  method  of  testing  that 
has  proved  valuable,  and  which  should  be  read  not  only 
for  the  specific  suggestions  it  contains,  but  for  the 
questions   of   sales  policy   which   it  advances. 

When  a  company  undertakes  to  build  up  its  appliance 
load  it  is  certainly  sound  and  wise  policy  to  have  every- 
thing which  it  sells  thoroughly  tested  to  see  that  it  is 
safe,  that  it  is  durable,  that  its  costs  of  operation  are 
not  excessive,  and  that  it  is  generally  suitable  and  con- 
venient for  the  uses  intended.  The  details  of  these 
tests  as  given  indicate  that  by  one  large  company  at 
least  they  are  made  in  a  thorough  and  scientific  fashion. 
Electrical  heating  and  cooking  appliances  certainly  re- 
quire economy  and  durability  tests  in  order  that  their 
use  may  be  made  advantageous  to  the  consumer.  In 
many  motor-driven  household  equipments  the  same  data 
are  imperative,  and  the  central  station  that  encourages, 
for  example,  the  use  of  vacuum  cleaners  on  its  system 
ought  to  be  able  to  tell  from  personal  knowledge  how 
their  use  will  work  out  in  consumption  of  power  and 
whether  the  equipment  is  going  to  be  adequate  to  the 
probable  needs  of  the  consumer. 

There  is  a  strong  and  regrettable  tendency  to  judge 
the  efficiency  of  a  salesman  merely  by  the  gross  amount 
of  the  business  which  he  is  able  to  show  as  a  result  of 
his  week's  work.  This  may  be  an  adequate  test  of  sales- 
manship for  a  man  who  is  selling  soap  in  a  territory 
which  he  knows  he  is  unlikely  to  revisit.  It  is  not  a 
sound  test  for  the  sale  of  electrical  energy,  which  is 
practically  delivered  with  a  perpetual  guarantee  of  good 
service.  Every  customer  taken  on  by  a  central  station 
is  a  liability  as  well  as  an  asset.  His  complaint  cannot 
be  ignored  if  the  goods  received  are  not  as  represented. 


Further,  careless  or  ignorant  selling  cannot  be  remedied 
by  the  labors  of  the  complaint  department,  the  necessity 
for  whose  activities  is  no  more  creditable  to  the  com- 
pany than  an  abnormal  record  of  accident  cases  would 
be.  Hence  the  need  of  a  precise  knowledge  of  the  goods 
sold  on  the  part  of  the  salesman,  fullness  of  knowledge 
in  representations  concerning  them,  and  good  judgment 
in  recognizing  the  boundaries  of  the  field. 

Rating  Lamps  in  Lumens 

A  T  the  last  meeting  of  the  N.E.L.A.  the  question 
-^  ^of  rating  lamps  in  lumens  was  again  seriously 
discussed.  This  subject  has  been  up  repeatedly,  and 
has  in  general  had  favorable  consideration  without  any 
results  thereafter  following.  In  a  similar  way  mean 
spherical  candle-power  has  repeatedly  been  considered 
as  a  substitute  for  the  customary  horizontal  rating,  has 
generally  been  highly  recommended,  and  practically 
has  never  been  used.  As  respects  h.c.p.  and  m.s.c.p., 
the  difliculty  has  been  rather  obvious  that  the  rating 
of  lamps  by  the  latter  method  gives  a  lower  numericai 
value  to  the  candle-power  than  if  reckoned  by  the  former 
method,  a  20-cp.  lamp  on  horizontal  rating  being  about 
a  15  or  16-cp.  on  spherical  rating.  From  a  commercial 
standpoint  this  has  been  objectionable.  In  a  precisely 
analogous  manner  the  metric  system  has  suffered  from 
the  fact  that  its  unit  of  length  was  a  long  yard  instead 
of  a  short  yard,  and  the  unit  of  capacity  a  big  one 
instead  of  a  little  one.  Had  the  meter  been  33  in.  and 
the  liter  about  nine-tenths  of  a  quart  it  is  highly  prob- 
able that  both  would  be  in  regular  use.  The  rating 
of  incandescent  lamps  in  lumens  is  a  different  matter, 
and  numerically  the  rating  is  unobjectionable  except  as 
it  may  seem  so  far  from  the  customary  one  as  to  require 
an  explanation.  The  main  trouble  is  that  the  ordinary 
person  does  not  know  a  lumen  from  a  Croton  bug.  The 
idea  behind  the  lumen  is  a  rather  mathematical  one 
involving  the  intrusion  of  the  ubiquitous  -k,  and  it  i» 
not  easy  to  explain  to  the  man  on  the  street.  The  rating 
of  lamps  in  lumens  should  be  preceded  and  followed  by 
a  vigorous  campaign  in  education,  but  it  has  very  much 
to  recommend  it,  particularly  in  these  days  of  gas-filled 
lamps.  It  is  no  joke  to  obtain  a  reliable  horizontal 
rating  for  a  gas-filled  lamp.  The  distribution  of  light 
in  azimuth  is  sometimes  very  erratic,  and  that  in  eleva- 
tion equally  so.  In  fact,  the  photometry  of  the  gas- 
filled  lamp  is  a  rather  troublesome  proceeding,  particu- 
larly when  it  becomes  necessary,  as  in  the  practice  of 
some  large  illuminating  companies,  to  make  rapid  com- 
mercial tests.  The  total  luminous  flux,  however,  is  very 
readily  measured  in  a  sphere  photometer,  and  can  then 
be  as  handily  expressed  in  lumens  as  in  any  other  way. 
More  and  more  illuminating  engineers  are  coming  to 
use  the  flux  method  in  their  computations,  and  a  straight 
commercial  rating  in  lumens  would  certainly  be  a  con- 
venience. Such  a  rating  ought  to  be  pushed  into  use, 
and  the  chief  question  is  how  this  can  be  done  in  the 
most  effective  way.  The  difficulties  are  considerable. 
If  the  change  is  to  be  made,  a  period  of  popular  explana- 
tion is  a  necessary  prerequisite. 
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THIRTY-THIRD  ANNUAL 

MEETING  OF  THE  A.I.E.E. 

General  Features  of  the  Convention  Sessions 
Held  in  Cleveland,  Ohio,  This  Week 

When  the  thirty-third  annual  convention  of  the  Amer- 
ican Institute  of  Electrical  Engineers,  which  was  still 
in  session  at  Cleveland,  Ohio,  as  this  issue  of  the  Elec- 
trical World  goes  to  press,  was  called  to  order  on 
Tuesday  morning,  about  250  members  were  present. 
The  Institute  headquarters  were  at  the  Hotel  Hollenden, 
where  arrangements  were  also  made  for  holding  all 
technical  sessions  except  those  scheduled  for  Friday. 
The  papers  announced  for  this  session  were  scheduled 
for  presentation  on  board  the  steamer  City  of  Erie 
during  an  all-day  excursion.  The  seventeen  papers 
which  the  program  called  for  were  arranged  in  five  sub- 
ject groups  and  delivered  at  as  many  sessions.  The 
industrial  power  papers  were  presented  on  Tuesday 
morning,  those  devoted  to  power  transmission  on  Tues- 
day afternoon,  and  those  taking  up  protective  apparatus 
on  Wednesday  morning,  while  Thursday  morning  was 
devoted  to  electrophysics  and  Friday  morning  to  special 
technical  sessions.  This  arrangement  of  the  serious 
convention  work  made  it  possible  for  all  members  to 
take  advantage  of  the  special  entertainment  features 
planned  for  each  afternoon  by  the  local  Institute  com- 
mittees. 

President  Carty's  Address 

'  The  convention  was  formally  opened  on  Tuesday 
morning  by  fitting  remarks  of  welcome  by  a  representa- 
tive of  the  Mayor  of  Cleveland.  President  J.  J.  Carty 
then  read,  according  to  custom,  the  annual  presidential 
address,  choosing  as  his  subject  "The  Relation  of  Pure 
Science  to  Industrial  Research."  His  remarks  on  this 
subject  were  particularly  timely  and  appropriate.  He 
showed  that  arising  out  of  the  stupendous  upheaval 
of  the  European  war,  with  its  startling  agencies  of  de- 
struction, comes  a  growing  appreciation  of  the  impor- 
tance of  industrial  research,  not  only  as  an  aid  to  mili- 
tary defense,  but  as  an  essential  factor  in  the.  develop- 
ment of  every  industry  in  time  of  peace.  He  said  that 
while  many  concerns  in  America  have  now  well-organ- 
ized industrial  research  laboratories,  particularly  those 
engaged  in  metallurgy  and  dependent  upon  chemical 
processes,  the  manufacturers  of  our  country  as  a  whole 
have  not  yet  learned  of  the  benefits  of  industrial  re- 
search and  how  to  avail  themselves  of  it. 

"I  consider  that  it  is  the  high  duty  of  our  Institute 
and  every  member  composing  it,  and  that  a  similar 
duty  rests  upon  all  other  engineering  and  scientific 
bodies  in  America,"  said  Mr.  Carty,  "to  impress  upon 
the  manufacturers  of  the  United  States  the  wonderful 
possibilities  of  economies  in  their  processes  and  im- 
provements in  their  products  which  are  opened  up  by 
the  discoveries  of  science."  The  way  to  realize  these 
possibilities  is  through  the  medium  of  industrial  re- 
search conducted  in  accordance  with  scientific  principles. 

"Once  it  is  made  clear  to  our  ma'nufacturers  that 
industrial  research  pays,"  he  continued,  "they  will  be 
sure  to  call  to  their  aid  men  of  scientific  training  to 
investigate  their  technical  problems  and  to  improve 
their  processes.    Those  who  are  first  to  avail  themselves 


of  the  benefits  of  industrial  research  will  obtain  such 
a  great  lead  over  their  competitors  that  we  are  war- 
ranted in  looking  forward  to  the  time  when  the  advan- 
tages of  industrial  research  will  be  recognized  by  all." 
Mr.  Carty  pointed  out  further  that  the  benefits  of 
industrial  research  are  not  alone  to  be  enjoyed  by  the 
large  concerns  if  the  matter  is  properly  handled.  By 
co-operation  among  themselves  in  establishing  new 
laboratories  or  through  the  service  of  existing  industrial 
research  laboratories  the  small  companies  can  realize  the 
benefits  of  the  largest  companies. 

Industrial  and  Scientific  Research  Distinction 

In  distinguishing  between  industrial  research  and 
purely  scientific  research.  President  Carty  pointed  out 
that  confusion  arises  in  trying  to  consider  the  subject 
matter  of  two  classes  of  research,  whereas  the  real  dis- 
tinction is  to  be  found  in  the  motive  of  the  research 
and  not  in  the  subject  matter.  He  likened  the  investi- 
gator in  pure  science  to  the  explorer  of  new  lands,  and 
the  investigator  in  industrial  research  to  the  pioneer 
who  surveys  the  newly-discovered  territory  to  locate  its 
resources  and  in  other  ways  prepares  for  the  peaceful 
and  profitable  occupation  of  the  new  territory. 

"Industrial  research,"  he  pointed  out,  "supports  itself 
or  it  fails  of  its  purpose,  and,  therefore,  it  will  not  lack 
for  generous  encouragement  and  support.  Scientific 
research,  on  the  other  hand,  must  have  encouragement 
and  financial  support." 

The  university,  which  the  speaker  believes  is  the 
proper  home  of  scientific  research,  should  find  a  way  to 
encourage  to  the  utmost  the  conduct  of  pure  scientific 
research  as  a  great  responsibility  which  rests  upon  it. 
When  a  university  develops  a  master  scientist  he  should 
be  provided  with  all  the  resources  and  facilities  that  he 
can  employ  that  the  range  of  his  genius  may  not  be 
restricted.  This  assistance  the  speaker  believes  will  be 
forthcoming  from  public-spirited  citizens  and  industries 
alike,  with  the  realization  that  there  will  eventually  be 
a  just  and  adequate  return. 

Development  of  British  Standards  Outlined 

Following  President  Carty,  C.  le  Maistre,  general  sec- 
retary of  the  International  Electrotechnical  Commission, 
read  a  brief  paper,  in  which  he  outlined  the  development 
of  engineering  standards  in  Great  Britain,  and  showed 
how  order  and  system  are  essential  to  modern  produc- 
tion. The  need  of  international  standards  and  the  work 
of  the  International  Electrotechnical  Commission  were 
touched  upon.  He  illustrated  by  referring  to  tempera- 
ture limitations  in  the  ratings  of  machines,  and  the 
advisability  of  some  agreement  in  nomenclature  and 
symbols  for  interpreting  specifications  and  bids  offered 
by  one  country  to  another.  Mr.  le  Maistre  paid  a  word 
of  tribute  to  Drs.  A.  E.  Kennelly  and  C.  0.  Mailloux  for 
assistance  in  the  work  of  the  International  Electrotech- 
nical Commission. 

The  discussion  brought  out  the  details  of  the  organi- 
zation of  the  British  Standards  Committee  which  was 
outlined  diagrammatically  on  page  1460  of  the  June  24 
issue  of  the  Electrical  World.  In  Great  Britain  the 
different  engineering  and  scientific  bodies  have  united 
and  are  successfully  co-operating  in  the  establishment 
of  standards  for  the  different  industries.  Dr.  C.  H. 
Sharp  and  Dr.  C.  P.  Steinmetz,  members  of  the  Inter- 
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national  Electrotechnical  Commission  and  Farley  Os- 
good as  member  of  the  A.  I.  E.  E.  Standards  Committee 
complimented  Mr.  LeMaistre  on  the  results  of  his  per- 
sonal and  official  activity  in  promoting  standardization. 

Steel  Mill  Electrification 

The  essential  requirements  of  electrical  operation  in 
steel  mills,  with  special  reference  to  reversing  mill  drive, 
took  up  the  greater  part  of  the  Tuesday  morning  session 
devoted  to  industrial  power  topics.  David  Hall  ab- 
stracted the  paper  on  "Electric  Drive  for  Reversing 
Rolling  Mills,"  by  Wilfred  Sykes  and  himself,  in  which 
the  present  status  of  the  electric  drive,  both  as  to  econ- 
omy of  operation  and  electrical  characteristics  suited 
for  the  work,  were  pointed  out.  The  great  progress  of 
the  past  few  years  was  emphasized  as  an  indication  of 
the  importance  of  the  work,  and  reference  made  to  the 
advance  in  design  and  installation  in  each  new  plant 
constructed.  In  less  than  a  year  it  was  said  that  there 
will  be  in  operation  in  Chicago  a  steel  mill  which  will 
represent  the  most  advanced  practice  in  all  details  of 
any  plant  yet  built.  In  the  discussion  on  the  paper  it 
developed  that  there  is  yet  a  difference  of  opinion  on 
the  basis  of  rating  steel  mill  motors,  whether  by  horse- 
power or  by  torque.  The  point  was  brought  up  that  in 
the  latter  case  it  is  essential  to  give  the  time  during 
which  the  maximum  load  is  carried.  Mechanical  prob- 
lems were  also  mentioned  as  important  considerations 
in  securing  satisfactory  drives,  involving  flexibility  of 
layout,  suitable  bearing  design  and  the  like.  To  reach 
the  last  hair  of  efficiency  is  not  so  important  as  to  secure 
high  reliability.  Differences  in  speeds  in  this  country 
and  abroad  were  brought  out,  the  speeds  in  this  country 
in  some  cases  being  not  more  than  half  as  high  as  those 
in  Europe,  The  problems  of  oil-well  drilling,  pumping 
and  cleaning  were  taken  up  in  the  second  paper. 

Symposium  on  Grounding  Neutral 

The  symposium  on  grounding  the  neutral  on  high- 
tension  transmission  lines,  which  presented  the  experi- 
ences of  some  thirteen  companies  in  different  parts  of 
the  country,  called  forth  the  usual  lively  discussion  that 
this  subject  elicits  when  brought  before  the  Institute. 
As  in  previous  instances  there  were  those  in  favor  and 
against  it,  and  those  who  could  see  no  difference  in 
operating  results  with  the  neutral  grounded  and  with- 
out on  the  same  system.  It  developed  that  the  ground- 
ing of  systems  is  a  matter  which  depends  largely  upon 
engineering  conditions  peculiar  to  a  system,  and  favor- 
ing the  practice  as  the  voltage  increases  or  approaches 
100,000.  David  B.  Rushmore  contributed  one  of  the 
most  pointed  remarks  of  the  discussion  by  showing  that 
the  economics  of  any  situation  are  the  controlling  factor. 
For  present  high-voltage  systems  he  said  that  the  severe 
demands  for  uninterrupted  service  have  made  it  seem 
advisable  to  use  proper  means  for  isolating  line  dis- 
turbances, and  that  the  grounded  neutral  with  pro- 
tective relays  to  operate  automatic  switches  is  one 
method  of  meeting  the  situation.  Considerable  discus- 
sion was  also  brought  out  by  the  explanation  of  the 
selective  relay  system  for  opening  the  field  circuit  of 
generators  for  short  intervals  of  time,  when  short-cir- 
cuits occur  in  the  system  as  a  practice  to  prevent  inter- 
ruptions in  service  by  allowing  the  circuit  to  clear  itself. 

Further  and  more  extensive  details  of  the  points 
brought  up  in  the  papers  and  discussions  will  be  pre- 
sented in  next  week's  issue. 

Protective  Apparatus 

The  session  on  Wednesday  morning  was  devoted  to 
a  review  of  the  work  of  the  Institute  protective  appa- 
ratus committee,  the  papers  being  written  with  one  ex- 
ception by  members  of  this  committee.     The  details  of 


methods  to  protect  transformers  on  the  distribution  sys- 
tem of  the  Commonwealth  Edison  Company,  as  outlined 
in  a  paper  by  D.  W.  Roper,  were  considered  to  be  a  valu- 
able engineering  contribution  and  a  practical  solution  of 
the  problems  involved.  The  remaining  papers  of  this 
session  were  progress  reports  covering  different  phases 
of  the  committee's  work.  Prof.  E.  E.  F.  Creighton, 
chairman  of  the  protective  apparatus  committee,  mod- 
estly stated  in  opening  the  session  that  contrary-  to 
precedent  the  members  of  the  committee  this  year  had 
done  most  of  the  work.  The  papers  presented  were  se- 
lected, it  was  pointed  out,  as  a  balanced  group  covering 
the  committee's  work,  but  did  not  represent  work  done 
by  several  other  members.  He  mentioned  particularly 
a  paper  by  E.  P.  Peck,  and  stated  that  arrangements  had 
been  made  to  present  this  to  the  industry  through  an- 
other source.  A  summary  of  Mr.  Peck's  investigations 
which  cover  methods  of  protecting  telephone  appa- 
ratus on  circuits  run  on  the  towers  carrying  power  con- 
ductors will  be  presented  in  an  early  issue  of  the  Elec- 
trical World.  Dr.  C.  P.  Steinmetz  and  other  speakers, 
in  commenting  on  the  group  of  papers  presented  at  the 
Wednesday  morning  session,  called  attention  to  the  fact 
that  the  cost  of  100  per  cent  protection  to  apparatus 
represents  more  than  the  actual  saving  brought  about ; 
but  is  important  and  advisable,  due  to  the  value  of  un- 
interrupted service.  However,  it  was  also  emphasized 
by  P.  Junkersfield  and  others  that  local  conditions  govern 
the  extent  of  refinements  that  are  justifiable  in  any  case. 

Introduction  of  President-Elect  H.  W.  Buck 

Tuesday  night  the  annual  banquet  was  held  at  the 
Hollenden  Hotel.  Preceding  the  dinner  a  reception  to 
members  was  held.  In  the  receiving  line  were  President 
Carty  and  Mrs.  Carty,  President-elect  H.  W.  Buck, 
Charles  F.  Brush  and  Dr.  E.  P.  Hyde.  Following  the 
dinner  President  Carty,  in  that  genial  way  which  has 
marked  the  conduct  of  his  administration,  presented  the 
president-elect,  H.  W.  Buck.  Mr.  Buck  expressed  his 
appreciation  of  the  honor  the  Institute  had  accorded 
him.  He  compared  the  grov^h  in  the  industry  to  one  of 
his  personal  experiences,  stating  that  he  had  installed 
in  Cleveland  two  800-kw.  generators  which  were  mon- 
sters in  those  early  days,  but  which  at  present  would 
be  considered  small  in  everything  except  the  space  they 
occupied.  He  pointed  out  the  widening  influence  of  the 
work  of  the  electrical  engineer,  suggesting  that  power 
was  a  necessary  factor  in  the  development  of  practically 
every  industry,  and  that  electric  power  had  now  become 
the  motive  force.  He  called  upon  electrical  engineers  to 
realize  their  importance  in  the  work  c  f  the  world,  and 
to  take  their  place  with  the  knowledge  that  their  work 
was  more  widely  recognized  to-day  than  ever  before. 

Entertainment  Features 

The  Cleveland  convention  committee  is  deserving  of 
much  credit  for  the  working  out  of  a  varied  and  enjoy- 
able entertainment  program,  which  included  a  luncheon 
and  sight-seeing  trip  on  Tuesday  afternoon  for  the 
ladies  attending  the  convention  and  those  of  the  local 
section,  an  automobile  trip  for  all  members  and  guests 
through  the  parks,  boulevards  and  residence  sections  of 
Cleveland,  a  theater  party  for  the  ladies  on  Wednesday 
night  and  an  afternoon  outing  at  Nela  Park,  the  site 
of  the  National  Lamp  Works  of  the  General  Electric 
Company,  on  Thursday  afternoon.  The  annual  ball  game 
was  played  at  this  time  and  a  bowling  contest  and  golf 
tournament  was  held.  Dinner  was  served  in  the  Nela 
Park  self-serve  dining  room  at  6  p.  m.  on  Thursday, 
after  which  the  party  took  special  cars  to  the  Shaker 
Heights  Country  Club  for  the  presentation  of  the  past- 
president's  badge.  The  Lake  Erie  boat  trip  on  Friday 
was  a  unique  feature. 
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TO  BOOST  ELECTRIC  VEHICLES 

Manufacturers,    Dealers   and    Garage    Men   Adopt   a 
Working  Agreement  with  That  in  View 

At  an  enthusiastic  meeting'  of  the  Chicago  Electric 
Vehicle  section  of  the  National  Electric  Light  Associa- 
tion on  June  27  important  steps  were  taken  toward  con- 
structive co-operation  between  manufacturers,  dealers 
and  KJirajre  men,  and  resolutions  offering  a  reasonable, 
fair  and  logical  working  basis  toward  bringing  about 
more  satisfactory  conditions  to  the  manufacturers  of 
electric  vehicles,  batteries,  tires  and  the  operators  of 
electric  garages  engaged  in  the  sale,  equipment  and  care 
of  electric  vehicles  in  Chicago  and  vicinity,  were  pro- 
posed. 

There  were  present  a  total  of  forty-seven,  including 
sixteen  garage  men,  eleven  battery  men  and  five  car 
manufacturers.  Of  these  nine  garage  men,  five  battery 
men  and  five  car  manufacturers  subscribed  their  names 
at  once  to  the  resolutions  after  they  had  been  fully  dis- 
cussed and  passed  by  the  section,  and  others  will  un- 
doubtedly sign  in  the  near  future.  The  gist  of  the  out- 
line of  policies  passed  on  item  by  item  and  intended  as 
expressing  the  sense  of  a  working  agreement,  the  exact 
details  to  be  more  carefully  worked  out  later,  follows : 

Substance  of  Working  Agreement 

The  garage  men  subscribe  to  a  start  in  placing  their 
business  on  a  fundamentally  sound  basis  by  installing  an 
adequate  cost  system  through  the  medium  of  which  they 
will  be  able  to  gain  the  proper  knowledge  of  their  busi- 
ness and  its  cost  so  that  the  necessary  aid  can  be  given 
by  the  Electric  Vehicle  Association. 

Full  consideration  is  to  be  given  to  placing  the  garaga 
business  on  a  paying  basis  in  every  department  by  re- 
vising the  present  flat  rate  or  by  substituting  for  it 
measured  service  throughout. 

An  adequate  standard  of  service  covering  the  most 
important  service  requirements  of  electric  cars,  bat- 
teries, etc.,  to  be  determined  by  a  representative  body 
of  men  comprising  all  interests  concerned,  is  to  be  dis- 
tributed in  printed  form  and  lived  up  to  by  all. 

All  association  garages  doing  repair  work  of  any 
nature  are  to  co-operate  closely  with  the  dealers,  to  call 
on  the  dealers'  service  departments  for  assistance  or  ad- 
vice when  not  entirely  familiar  with  the  piece  of  work, 
instead  of  taking  a  chance,  and  in  general  to  use  every 
means  to  keep  all  trouble  pertaining  to  batteries  and  re- 
pairs between  themselves  and  the  dealer. 

The  electric  garages  are  to  use  every  means  toward 
promotion  of  the  sale  and  use  of  electric  cars,  and  as  a 
means  to  this  end  to  report  to  the  secretary  of  the  asso- 
ciation all  leads  or  possible  prospects  so  that  their  names 
can  be  distributed  impartially  to  all  dealers. 

Dealers  Subscribe  to  Plan 

The  dealers  pledge  their  hearty  recommendation  of 
Electric  Vehicle  Association  garages  in  preference  to  all 
others  in  advance,  to  all  persons  with  whom  they  deal, 
similar  recommendations  to  be  made,  if  possible,  to  all 
electric  car  purchasers.  The  names  of  car  purchasers 
are  to  be  given  to  the  secretary  of  the  association  in  or- 
der that  advance  notice  can  be  impartially  distributed 
to  all  association  garages.  Notice  is  also  to  be  mailed 
exploiting  the  Electric  Vehicle's  Association's  parking 
system  to  all  purchasers,  letting  them  know  the  great 
value  of  this  service  and  the  fact  that  it  can  be  obtained 
only  through  Electric  Vehicle  Association  garages.  All 
present  owners  of  electric  vehicles  ard  to  be  notified  by 
the  respective  dealers,  recommending  Electric  Vehicle 
Association  garage  service,  making  it  plain  that  the  deal- 
ers are  openly  supporting  these  garages  above  all  others 
and  telling  them  why. 


On  repairs  where  batteries  are  sold  on  a  guarantee 
Ijasis,  which  guarantee  can  be  issued  by  the  garage  oper- 
ator, all  adjustments  on  such  guarantees  are  to  be  made 
to  the  owner  based  on  the  regular  retail  price  of  the  bat- 
tery, and  such  adjustment  is  to  be  allowed  to  be  made 
by  the  garage  man,  battery  manufacturer  or  dealer. 
Regular  prices  on  batteries  established  by  the  battery 
manufacturer  are  not  to  be  cut. 

Where  cushion  or  pneumatic  tires  are  to  be  sold  at 
regular  retail  price  and  only  standard  guarantees 
given  these  same  guarantees  will  be  used  by  garage 
men  or  dealers. 

The  dealer's  inspection  service  will  be  continued  and 
will  be  carried  on  not  only  as  an  aid  to  the  promotion 
of  the  use  of  electric  vehicles  by  keeping  them  in  Al 
running  order,  but  as  an  assistance  to  the  garages  in 
raising  their  standard  of  service  by  giving  notice  to  the 
garage  first  on  any  matters  needing  attention  on  the  car 
not  due  to  general  wear,  tear  or  accident.  If  the  garage 
fails  to  honor  this  notice  by  correcting  the  trouble,  the 
owner  of  the  car  will  be  notified. 

On  such  repair  work  as  is  done  by  the  public  garages 
the  dealers  will  agree  to  furnish  expert  advice  at  all 
times  on  the  care  and  repairing  of  cars.  Furthermore,  if 
a  garage  requires  the  special  services  of  an  expert  from 
the  dealer  on  any  case  the  dealer  will  agree  to  furnish 
such  experienced  repair  men  on  that  particular  case  to 
assist  the  garage  man  with  the  understanding  that  the 
garage  man  will  pay  a  reasonable  amount  for  the  time 
consumed. 


One  Public  Service  Company's  Campaign 

for  Americanism 

The  Indiana  &  Michigan  Electric  Company  of  South 
Bend,  Ind.,  during  the  last  week  in  June  sent  out  to  its 
customers  and  friends  15,000  lapel  flags  and  circulars 
like  the  one  reproduced  herewith.  The  purpose  in  dis- 
tributing the  flags  at  this  particular  time  is  well  set 
forth  in  the  statement  of  the  president  of  the  company, 
F.  A.  Bryan,  who  is  a  believer  in  advertising  that  gives 
his  customers  and  prospective  customers  to  understand 
that  some  corporations  are  not  without  souls.  The  flags 
pinned  to  the  circulars  were  also  sent  out  with  bills  for 
electric  service,  at  a  total  cost  of  about  1.1  cents  each. 


TRIC  COMPANY 


7%  TOT  since  the  dose  i)f  the  .Civil  War  has  there 
/  \  been  so  serious  a  crisis  demanding  that  Americans 
■L  "  sttould  signify  to  ttie  outside  world  as  well  as  to  "the 
strangers  within  our  gates"  that  This  is  a  Nation. 
Hence  we  all,  regardless  of  party,  class,  origin,  religion,  pre- 
judices or  sympathies,  should  join  in  emphasizing  and  pro- 
claiming this  fact. 

The  Flag  Symbolizes   This  National  Unity;  and 
tndependance  Day  is  sacred  to  Liberty  and  Union. 

Therefore,  Will  You  Not  Wear  This  Flag  until  after 
July  Fourth? 

Millions  of  Americans  are  thus   indicating   their 
patriotism.    Let  us  be  among  them. 


2r^3iv^p— 


THE     SENTIMENT     AND     LAPEL    FLAG     THAT     WENT     TO     15,000 
CUSTOMERS   AND   FRIENDS   OF   THE   SOUTH    BEND    COMPANY 
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Public  Service  and  the  Consumer 

Efficacy  of  Regulation  in  Obtaining  for  the  Public  Adequate  Service  at  Reasonable  Rates  and 

in  Securing  to  Capital  Its  Just  Reward 
By  Herbert  A.  Wagner 

I'resident.   National   Electric  Light  Association 
President,  Consolidated  Gas,  Electric  Light  &  Power  Company  of  Baltimore 


PUBLIC  service  in  the  United  States  passed  its  one 
hundredth  anniversary  on  June  17  of  this  year. 
The  American  gas  centenary  was  celebrated  on  that 
date  in  Baltimore,  the  home  of  the  first  gas  company 
in  this  country  and  the  second  in  the  world.  While  gas 
has  been  served  to  the  pub- 
lic by  corporations  for  100 
years  and  electricity  for 
lighting  for  more  than 
thirty-five  years,  it  is  only 
within  more  recent  times 
that  this  service  has  so 
reached  and  affected  the 
public  at  large  as  to  bring 
into  general  use  the  term 
"public  service,"  as  applied 
to  such  undertakings. 

The  remarkable  exten- 
sion in  the  use  of  both  gas 
and  electricity  and  the 
wonderful  development  of 
the  electric  industry  dur- 
ing the  last  quarter  of  a 
century  have  brought 
about  great  changes  in  the 
status  of  the  public  serv- 
ice business. 

It  is  well  to  consider  the 
manner  in  which  the  indus- 
try has  developed  through 
many  adverse  conditions 
and  to  draw  from  this  re- 
view some  conclusions  as 
to  its  future  conduct  and 
welfare. 

Inception  of  Lighting 
Companies 

Far-seeing  men  of  cour- 
age and  ambition  had 
realized  that  in  the  devel- 
opment and  growth  of  city  life  the  centralization  of  pro- 
duction and  supply  of  many  of  the  people's  daily  needs 
was  a  necessary  economic  evolution.  The  discovery  of 
illuminating  gas,  and  the  development  of  processes  for 
its  production  and  distribution,  at  an  early  date  at- 
tracted the  attention  of  such  men.  All  new  enterprises 
have  begun  with  the  initiative  and  forethought  of  the 
individual.  Later,  the  magnitude  of  many  enterprises 
has  required  the  organization  of  stock  corporations. 

The  undertaking  to  supply  a  large  city  with  gas,  and 
later  with  electric  service,  required  such  a  relatively  im- 
mense amount  of  capital  from  its  very  inception,  and 
ever  thereafter  for  its  continual  growth,  that  such  en- 
terprises have,  from  the  start,  required  the  formation 
of  large  corporations.  The  question  of  municipal  or 
governmental  ownership  of  public  utilities  has  been  of 
very  recent  origin  and  could  never  have  entered  the 
minds  of  the  people  until  long  after  the  utilities  in 
question  had  been  developed  on  a  large  scale  and  were 
prominent  entities,  and,  moreover,  not  until  the  great 
risk  in  capital  always  attending  the  development  of 
new  and  untried  undertakings  had  been  eliminated  by 


the  untiring  energy  and  determination  of  the  individu- 
als who  took  upon  themselves  the  burden  of  the  develop- 
ment and  the  early  losses  in  capital. 

Corporations  are  formed  and  business  is  undertaken 
with  the  anticipation  of  profit  to  the  individuals  uniting 

in  the  enterprise.     Untried 


HERBERT   A.   WAGNER, 
President  National   Electric  Light  Association 


enterprises  and  undevel- 
oped processes  require  the 
promise  of  unusual  profit 
to  induce  investors  to  risk 
their  capital  in  them.  The 
gas  business,  and,  to  a  still 
greater  extent,  the  electric 
business,  were,  and  to 
some  degree  still  are,  in 
this  category.  This  was 
universally  conceded  in  the 
early  days  of  these  indus- 
tries, and  quite  generally 
accepted  until  very  recent 
years.  Nobody  for  one 
moment  believed  that  any- 
one would  invest  in  the 
stock  of  such  corporations 
without  the  hope  of  large 
dividends  at  some  time  in 
the  future.  Few  people  be- 
lieved that  these  new  en- 
terprises could  show  any 
profit  until  after  years  of 
experimental  operation,  and 
history  has  proved  this  to 
be  true.  But  after  years 
of  hope  deferred  these 
gas  and  electric  properties 
at  last  began  to  show 
profits,  and  to  pay  divi- 
dends. Then  the  man  who 
had  looked  upon  his  neigh- 
bor as  a  fool  to  invest  his 
money  in  such  hazardous 
undertakings  began  to  undergo  a  change  of  view.  He 
now  saw  a  profit  being  made  and  began  to  consider  the 
source  of  the  profit.  The  service  was  rendered  to  and 
paid  for  by  the  people.  The  people  were,  therefore,  in 
his  opinion  paying  the  profit.  Why  should  the  people 
pay  a  profit  on  a  public  service  of  which  they  were  the 
sole  supporters?  The  memory  of  our  neighbor's  losses 
is  soon  forgotten  in  the  envy  of  his  final  success.  Such 
ideas  are  the  basis  of  a  demand  for  public  ownership. 

The  Hazards  of  Competition 

Fortunately  for  their  own  welfare,  the  majority  of 
the  people  in  this  country  now  believe  in  government 
regulation  for  public  utilities,  rather  than  the  wasteful 
and  inefficient  alternative  of  government  ownership. 
But,  before  the  demand  for  government  regulation  came 
the  era  in  which  those  who  sought  to  deny  their  neigh- 
bor a  profit  in  return  for  the  risk  of  his  capital,  clam- 
ored for  competition  as  a  means  of  keeping  down  the 
price  of  the  service. 

Competing  companies  were  promoted  and  organized. 
This  only  resulted  in  increasing  the  risk  on  capital  in- 
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vested,  in  a  duplication  of  investment  for  the  same  serv- 
ice, and  lower  prices  only  lor  a  brief  period  until  the 
inevitable  consolidation  of  the  competitors  to  save  both 
from  bankruptcy.  As  there  was  now  more  capital  in- 
vested than  would  have  been  necessary  with  only  one 
company,  the  price  for  service  became  and  remained 
higher  than  would  have  been 
necessary  had  there  been  but 
one  company.  For  any  given 
return  on  capital  competition 
must,  of  economic  necessity, 
increase  prices  unless  offset 
by  some  possible  improve- 
ment in  the  methods  of  pro- 
duction. 

While  the  gas  business  was 
still  struggling  with  competi- 
tion, and  consolidation  and 
deferred  profits,  a  new  com- 
petitor entered  the  field  in  the 
form  of  the  electric  light.. 
The  early  struggles  and  dis- 
appointm.ents  in  the  gas  busi- 
ness were  then  duplicated  in 
the  electrical  field  and  in- 
creased by  the  competition 
between  gas  and  electricity. 
The  duplication  of  investment 
and  inevitable  consolidations 
continued.  In  these  consoli- 
dations, together  with  im- 
provements in  apparatus  and 
devices,  much  of  the  early 
property  and  tangible  capital 
disappeared,  through  displace- 
ment, with  no  adequate  profit 
to  compensate  for  the  loss. 

But  the  public  was  slow  to  realize  the  wastefulness  of 
this  unlimited  and  recurring  competition  and  consoli- 
dation, and  competition  was  still  held  to  be  a  necessary 
means  for  controlling  rates.  On  the  other  hand  from 
the  corporation  point  of  view,  special  privilege  for  pri- 
vate gain  was  still  the  ruling  idea. 

The  public  received  scant  consideration,  and  serving 
the  public  was  only  a  means  to  an  end. 

Monopoly  with  Regulation 

State  control  was  attempted  here  and  there  but  in  a 
most  ineffective  way  although  as  early  as  1876  the  prin- 
ciple which  constitutes  the  cornerstone  of  the  regulat- 
ing statutes  of  this  country  was  enunciated  by  the  Su- 
preme Court  of  the  United  States  in  a  decision  in  which 
it  was  said  that  property  becomes  clothed  with  a  pub- 
lic interest  when  used  in  a  manner  to  make  it  of  public 
consequence  and  affect  the  public  at  large,  and  conse- 
quently the  public  could  control  such  property  for  the 
common  good. 

The  change  of  thought  which  finally  brought  order 
out  of  this  economic  chaos  and  waste  v/as  the  realiza- 
tion that  public  service  should  logically  be  a  monopoly 
controlled  by  government  regulation.  This  resulted  in 
the  institution  of  state  public  service  commissions. 
These  commissions  have  undertaken  to  regulate  the 
rates  charged  by  public  utilities  and,  in  turn,  to  protect 
the  public  and  the  utilities  from  the  wasteful  results  of 
competition,  when  such  is  unnecessary  to  provide  ade- 
quate service.  In  arriving  at  fair  rates  for  service  the 
commissions  have  sought  to  determine,  as  a  basis,  a 
fair  rate  of  return  on  the  capital  invested  in  the  serv- 
ice of  the  public.  These  investigations  usually  include  a 
valuation  of  the  public  service  company's  property.  The 
value  of  a  company's  existing  physical  property  cannot 
possibly,  however,  equal  the  capital  invested  during  a 


The  National  Electric  Light 
Association 

The  strongest  and  most  potent  factor  in 
developing  and  improving  the  character  of 
electric  service  generally  in  this  country 
has  been  the  National  Electric  Light  Asso- 
ciation. Composed  as  it  is  of  a  membership 
which  includes  the  leading  companies  and 
most  advanced  workers  in  the  electric  pub- 
lic service,  it  is  laboring  constantly  not  only 
for  the  scientific  development  of  the  art  for 
the  most  economical  production,  distribu- 
tion and  utilization  of  electricity,  but  for 
the  most  effective  co-operation  with  regu- 
lating commissions  for  securing  and  main- 
taining the  fairest  relations  with  the  public. 
The  National  Electric  Light  Association 
stands  for  public  service  in  th-;  broadest, 
fullest  and  most  comprehensive  sense  and 
its  extension,  perfection  and  lessened  cost 
for  the  mutual  and  interdependent  benefit 
of  both  the  consumer  and  stockholder. 

The  many  committees  of  the  association 
provide  for  research  and  constructive  de- 
velopment in  every  branch  of  the  industry 
and  the  reports  of  these  committees  are 
advanced  treatises  and  works  for  reference 
in  the  art. — H.  A.  Wagner. 


long  period  of  years  with  the  vicissitudes,  consolida- 
tions and  displacements  which  most  public  service  com- 
panies have  been  forced  to  undergo.  Liberal  allow- 
ances must,  therefore,  be  made  for  intangible  property 
for  which  the  meager  earnings  of  the  past  have  been  in- 
sufficient to  provide  an  amortization  fund. 

Of  far  more  importance  to 
the  public  than  the  lowest  pos- 
sible rates  is  adequate  and 
satisfactory  service.  Service, 
to  be  satisfactory,  must  re- 
spond to  all  the  consumer's 
reasonable  needs.  It  must  be 
dependable,  sufficient  in  quan- 
tity and  quality,  and  with 
means  provided  for  keeping 
the  consumer's  equipment  in 
repair  for  utilizing  the  serv- 
ice. To  be  adequate,  this 
service  should  not  only  re- 
main at  the  consumer's  com- 
mand where  he  is  now  located, 
but  should  follow  him  when 
he  moves  to  a  new  location. 
Adequate  service,  therefore, 
must  include  the  continual 
extension  of  service  to  all 
reasonable  points  to  provide 
for  the  growing  and  shifting 
needs  of  the  community. 

Electric  service  means  far 
more  than  the  sale  of  a  com- 
modity. It  means  the  ever- 
readiness  to  supply  the  con- 
sumer just  when,  where  and  as 
he  needs  it,  be  his  immediate 
requirements  little  or  great. 
Service  of  substantially  this  kind  has  become  such  a 
matter  of  fact  with  the  consumer  that  it  is  a  necessary 
adjunct  of  his  every-day  life,  and  he  has  come  to  depend 
upon  the  result  of  turning  the  electric  switch,  as  firmly 
as  he  expects  the  daily  rising  and  setting  of  the  sun.  It 
is  a  service  which  he  could  no  longer  do  without.  The 
maintenance  of  such  service,  however,  not  only  requires 
ample  earnings  for  operations,  but  a  ready  and  continu- 
ous supply  of  new  capital  for  the  necessary  extensions. 
Investors  will  not  supply  the  hew  capital  without  the  as- 
surance of  safety  and  profit.  Rates  for  service  that  are 
too  low,  giving  but  a  meager  profit  or  return  on  invest- 
ment, cannot  possibly  provide  good  and  adequate  serv- 
ice. The  rates  for  service  must  provide  a  fair  profit 
and  a  margin  above  that  profit  to  insure  at  all  times  a 
steady  and  adequate  return  to  the  capital  invested,  or 
else  capital  will  not  be  invested  and  the  service  cannot 
be  extended.  Capital  must  be  attracted,  interested  and 
convinced.  Capital  must  be  treated  fairly  or  it  will  not 
come  back,  and  the  term  "capital"  includes  the  small  in- 
vestor as  well  as  the  large  one.  The  majority  of  stock- 
holders in  large  corporations  are,  in  fact,  small  in- 
vestors. 

Stability  of  Investment 

The  rate  of  return  in  interest  or  dividends  on  in- 
vested capital  depends  greatly  upon  the  safety  and 
stability  of  the  investment.  It  may  be  6  per  cent  on 
safe  investments,  and  as  high  as  10  per  cent  on  invest- 
ments subject  to  risk.  This  is  the  law  of  business  for 
business  enterprises,  and  the  public  service  business  is 
just  as  firmly  subject  to  this  law  as  it  is  to  the  laws  of 
the  state. 

Let  each  consumer  of  electricity  ask  himself  this 
question:  "Would  I  invest  all  of  my  savings  in  the 
stock  of  my  local  electric  company  to  provide  a  sure 
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income  for  my  wife  and  children  in  case  of  my  death? 
Would  I  be  satisfied  to  have  a  substantial  part  of  the 
funds  and  surplus  of  the  insurance  company  in  which 
my  life  is  insured  invested  in  such  stocks?"  If  not, 
why  not?  Don't  you  consider  it  a  perfectly  safe  invest- 
ment? If  you  have  doubts,  why  should  not  others  have 
the  same  doubts?  If  everyone  had  such  doubts,  where 
would  the  company  get  the  hundreds  of  thousands  of 
dollars  of  new  money  each  year  to  provide  the  ever-in- 
creasing demands  of  the  public  for  service?  The  con- 
sumer must  realize,  after  a  little  thought,  that  when  he 
demands  good  and  adequate  service  he  must  also  de- 
mand that  the  company's  securities,  which  it  must  sell 
each  year  to  provide  for  the  extension  of  this  service, 
shall  be  a  safe  and  profitable  investment.  It  is  to  the 
consumers'  vital  interest  to  co-operate  in  assuring  to  the 
company  a  sufficient  profit  and  stability  to  attract  capi- 
tal ;  not  too  much  profit,  but  an  ample  and  assured 
profit. 

This  is  all  the  public  service  company  wants,  and  it 
must  be  what  the  thinking  consumer  wants  for  his  own 
protection.  In  this  the  interests  of  the  consumer  and 
the  company  are  one.  And  the  more  definitely  the 
profits  of  the  company  are  assured  and  protected,  and 
the  more  confidence  there  is  induced  in  the  minds  of  in- 
vestors, the  lower  will  be  the  rate  of  return  the  inves- 
tors will  demand.  This  will  react  to  reduce  the  rates 
for  service,  and  will,  in  the  long  run,  provide  the  lowest 
rates  possible  by  any  means. 

But  the  confidence  of  the  investor  is  not  easily  ob- 
tained. He  is  not  satisfied  with  to-day's  profits.  He 
demands  a  record  of  profits  over  a  past  term  of  years 
and  the  assurance  of  fair  treatment  of  the  property  for 
years  to  come,  if  he  is  to  be  satisfied  with  the  low  rate 
of  return  provided  by  the  safest  investments.  He 
bases  his  judgment,  too,  on  the  experience  of  those  in- 
vestors in  the  same  company  who  have  preceded  him, 
rather  than  on  the  physical  assets  of  the  company. 

Fair  Treatment  of  Investors 

The  new  investor  always  considers  the  record  of  the 
rate  of  return  on  the  market  value  of  the  company's  se- 
curities, and  the  denial  to  the  company  of  a  fair  return 
on  that  value,  rather  than  on  the  value  of  its  physical 
property,  would  be  sufficient  indication  to  him  that  he 
also  might  be  denied  a  fair  return  on  his  investment. 

The  repudiation  or  depreciation  of  a  company's  capi- 
talization is  a  sure  way  to  render  it  incapable  of  financ- 
ing its  needs  to  provide  good  and  adequate  service,  and 
incapable  of  adopting  the  lowest  rates  for  such  service. 
This  same  economic  truth  is  strongly  emphasized  in  a 
recent  editorial  in  the  Baltimore  News  of  May  16,  1916, 
in  reference  to  the  Maryland  Public  Service  Commis- 
sion, which  was  in  part  as  follows: 

"Regulation  of  corporations  by  commission  seems  an 
old  story  to-day,  though,  as  a  matter  of  fact,  it  is  in  its 
infancy.  Commissions  cannot  undo  all  the  evil  that  has 
been  done  in  the  past  in  our  haphazard  treatment  of 
public  utilities  without  seriously  interfering  with  their 
capacity  to  perform  their  functions  properly.  They 
must,  in  large  measure,  let  bygones  be  bygones.  Their 
chief  purpose  is  to  protect  the  public  from  injustice  in 
the  future,  to  hold  corporations  up  to  a  high  standard 
of  service,  to  force  them  to  do  equity  and  at  the  same 
time  to  see  to  it  that  they  are  not  made  victims  of  im- 
practical or  unfair  demands.  If  this  work  is  to  be  done 
successfully,  the  commissions  must  enjoy  public  confi- 
dence first  as  to  their  integrity  and  next  as  to  their  fit- 
ness for  their  duties." 

In  any  business  lower  prices  for  the  product  can  be 
brought  about  only  by  better  methods  of  production  and 
management,  and  by  increased  volume  of  production 
and  sales. 


Some  incentive  is  required  to  make  such  improve- 
ments appear  desirable  to  the  management  and  own- 
ers. This  incentive  is  usually  found  in  the  hope  of 
greater  profit.  The  public  service  business  needs  this 
same  incentive  for  improvements  and  expansion  which 
make  lower  prices  for  service  possible.  If  rates  are 
continually  being  lowered,  with  no  increase  in  profits, 
all  incentive  to  adopt  methods  to  lower  operating  ex- 
penses will  naturally  cease.  Some  division  of  excess 
profits  between  the  consumers  and  the  company  is, 
therefore,  essential  to  assure  the  best  results  for  the 
consumer.  This  should  take  the  form  of  a  reasonable 
increase  in  dividend  rate,  following  a  reduction  in  the 
rates  for  service. 

Partnership  of  Utility  and  Public 

Under  wise  public  service  commission  regulation  and 
supervision  all  that  benefits  the  public  service  company 
reacts  to  benefit  the  consumer.  Ample  profits  must  re- 
sult in  constantly  improved  and  extended  service  and 
lower  rates.  The  consumers  are  dependent  upon  the 
public  service  company,  and  the  company  is  dependent 
upon  the  consumers.  The  relations  of  the  two  should 
really  constitute  a  partnership  for  mutual  benefit.  Their 
interests  are  not  opposed,  but  are  actually  interdepend- 
ent. Neither  should  seek  to  reach  for  all  the  benefits, 
for  they  would  be  of  short  duration.  It  is  just  as  in- 
cumbent upon  the  consumer  to  be  fair  to  the  company 
as  it  is  for  the  company  to  be  fair  to  the  consumer. 
Mutual  confidence  is  essential  to  the  best  interests  of 
both. 

If  every  consumer  were  convinced  that  all  other  con- 
sumers would  be  fair  to  the  public  service  company, 
and  wanted  to  assure  the  company  a  fair  and  adequate 
profit  at  all  times,  every  consumer  would  consider  the 
stock  of  the  company  the  safest  investment  for  his 
savings,  and  all  who  could  would  become  stockholders. 
All  would  thus  share  in  the  company's  profits,  and  a 
truly  mutual  public  service  corporation,  operated  by  the 
consumers  for  the  consumers,  would  result. 

Several  public  service  companies  in  this  country  have 
effective  working  plans  for  interesting  consumers  in  in- 
vesting in  their  securities,  and  this  effort  if  generally 
adopted  would  go  far  toward  attaining  that  mutual 
confidence  and  dependence  between  the  public  service 
corporation  and  its  consumers  which  alone  can  assure 
the  highest  efficiency  and  most  nearly  ideal  results. 
The  National  Electric  Light  Association 

The  strongest  and  most  potent  factor  in  developing 
and  improving  the  character  of  electric  service  gen- 
erally in  this  country  has  been  the  National  Electric 
Light  Association.  Composed  as  it  is  of  a  membership 
which  includes  the  leading  companies  and  most  ad- 
vanced workers  in  the  electric  public  service,  it  is  la- 
boring constantly  not  only  for  the  scientific  develop- 
ment of  the  art  for  the  most  economical  production, 
distribution  and  utilization  of  electricity,  but  for  the 
most  effective  co-operation  with  regulating  commissions 
for  securing  and  maintaining  the  fairest  relations  with 
the  public.  The  National  Electric  Light  Association 
stands  for  public  service  in  the  broadest,  fullest  and 
most  comprehensive  sense  and  its  extension,  perfec- 
tion, and  lessened  cost  for  the  mutual  and  interdepend- 
ent benefit  of  both  the  consumer  and  stockholder. 

The  many  committees  of  the  association  provide  for 
research  and  constructive  development  in  every  branch 
of  the  industry  and  the  reports  of  these  committees  are 
advanced  treatises  and  works  for  reference  in  the  art. 
The  new  administration  hopes  to  carry  on  this  great 
work  for  the  association's  new  year  with  increasing 
benefit  to  its  members  and  to  bring  about  a  greater 
realization  of  the  mutuality  of  interest  between  its 
member  companies  and  their  consumers. 
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Analysis  of  Merrill  Report  on  Water-Power— I 

Investigation  Shows  the  Document  to  Be  Laden  with  Error,  Its  Conclusions  Based  Upon 
Defective  and  Deceptive  Data  and  Its  General  Tone  Misleading  and  Harmful 


IN  THE  issues  of  the  Electrical  World  of  Feb.  5 
and  Feb.  12,  191G,  was  published  a  rather  full  ab- 
stract of  a  special  report  submitted  to  the  Senate  on 
Jan.  20  by  the  Secretary  of  Agriculture.  This  report 
was  submitted  at  the  request  of  Congress  and  gave  the 
results  of  an  investigation  of  the  water-power  situation 
in  the  United  States,  made  by  the  Forest  Service  dur- 
ing the  last  year.  The  report  was  presented  in  three 
parts:  Part  I  containing  the  text  of  the  report.  Part 
II,  the  plates  and  tables  concerning  primary  power, 
power  generated  and  financial  statistics,  and  Part  III 
the  data  on  the  inter-relations  of  public  service  holding 
companies,  and  in  turn  the  relations  they  bear  to  cer- 
tain financial  institutions. 

The  abstract  appearing  in  these  pages  was  taken  from 
Part  I,  which  summarized  the  conclusions.  Parts  II 
and  III  were  not  then  available,  and  in  fact,  did  not 
appear  until  three  months  later.  Since  then  the  Elec- 
trical World  has  subjected  the  report  as  a  whole  to 
very  close  scrutiny  to  determine  whether  or  not  the  con- 
clusions presented  in  Part  I  were  justified  by  the  facts. 
Such  an  investigation  has  involved  a  great  deal  of  labor, 
but  has  established  beyond  doubt  the  unreliability  of 
the  report  as  a  government  document  and  that  a  gross 
injustice  has  been  done  to  a  large  part  of  the  electrical 
industry  which  has  been  unfairly  assailed  and  accused, 
by  innuendo  at  least,  of  transgressing  the  law. 

It  is  evident  from  the  scope  the  inquiry  was  made  to 
take,  that  animus  was  at  the  bottom  of  many  of  the  con- 
clusions. The  resolution  directed  the  Secretary  of  Agri- 
culture to 

"Furnish  the  Senate  with  all  information  in  his  pos- 
session as  to  the  ownership  and  control  of  the  water- 
power  sites  in  the  United  States,  showing  what  pro- 
portion of  such  water-power  sites  is  in  private 
ownership  and  by  what  companies  and  corporations 
such  sites  and  private  ownership  are  owned  and  con- 
trolled; what  horsepower  has  been  developed  and  what 
proportion  of  it  is  owned  and  controlled  by  such  private 
companies  and  corporations,  and  any  facts  bearing  upon 
the  question  as  to  the  existence  of  a  monopoly  in  the 
ownership  and  control  of  hydroelectric  power  in  the 
United  States." 

This  the  report  did  not  do.  In  sins  of  omission  it  is 
as  grievously  at  fault  as  in  sins  of  commission.  The 
scope  of  the  inquiry  was  extended,  the  report  states,  to 

"Deal  with  the  amount  of  developed  power  in  all  the 
States,  whether  water-power,  steam-power  or  gas- 
power,  and  whether  developed  by  public  service  cor- 
porations, by  industrial  corporations  or  by  municipali- 
ties. The  inquiry  has  been  made  thus  extensive  because 
only  by  such  means  can  a  clear  understanding  be  had 
of  the  relation  of  water-power  development  to  gen- 
eral power  development  and  of  the  movement  toward 
concentration  of  control  in  the  electric  power  industry." 

All  Power  Not  Included 

Whether  or  not  there  was  reason  for  extending  the 
inquiry,  as  stated  by  Mr.  Merrill,  to  include  power  not 
generated  by  the  use  of  flowing  water,  is  a  debatable 
question.  It  is  certain,  however,  that  to  compare  all 
water-power  developments  with  incomplete  data  on  other 
sources  of  power  only  serves  to  greatly  magnify  the 
importance  of  water-power  developments.  The  total 
primary  power  of  the  United  States  as  of  1912  is  sum- 


marized in  the  report  at  30,448,246  hp.,  whereas  the 
total  primary  power  employed  in  the  United  States  is 
easily  three  times  that  amount.  The  Interstate  Com- 
merce Commission  has  been  quoted  as  estimating  the 
power  developed  by  steam  locomotives  alone  at  45,000,- 
000  hp.  It  is  evident,  therefore,  that  a  very  marked 
change  in  the  showing  would  result  from  an  accurate 
statement  of  actual  power  developed  otherwise  than  by 
the  use  of  water. 

Irrelevancy  of  Including  Cosmopolitan  Steam 
Stations 

To  those  acquainted  with  the  electric  light  industry, 
it  is  evident  that  in  any  discussion  of  hydroelectric 
power  the  engineer  of  the  Forest  Service  who  made  the 
report  went  far  afield  to  include  large  properties, 
as,  for  instance,  the  Commonwealth  Edison  Company 
of  Chicago,  the  Consolidated  Gas  Company  of  New 
York,  the  Public  Service  Corporation  of  New  Jersey, 
the  Interborough-Metropolitan  Company  of  New  York, 
the  Edison  Electric  Illuminating  Company  of  Boston, 
the  Philadelphia  Rapid  Transit  Company,  the  Kings 
County  Electric  Light  &  Power  Company  of  Brooklyn, 
the  Indianapolis  Light  &  Heat  Company,  the  United 
Illuminating  Company  of  Connecticut,  and  the  numerous 
other  companies  which  operate  purely  steam  stations 
in  large  centers  and  are  not  even  remotely  connected 
with  water-power  development. 

That  these  various  properties  are  large  no  one  will 
deny.  But  would  it  be  reasonable  to  expect  small  sta- 
tions in  cities  like  Chicago,  New  York,  Brooklyn,  Phila- 
delphia and  Boston?  Any  public  utility  serving  a  city 
with  1,000,000  inhabitants  must  of  necessity  be  large, 
but  why  any  of  these  utilities  should  be  drawn  into  any 
water-power  controversy  is  not  obvious,  except  it  be  to 
becloud  the  issue.  The  table  reproduced,  therefore,  from 
the  report,  while  it  appears  to  be  a  god  of  gold,  in 
reality  has  hands  of  brass  and  feet  of  clay.  It  is  an  in- 
teresting compilation,  nothing  more. 

Misleading  Use  of  Population  Comparisons 

Throughout  the  report  fallacious  conclusions  are 
drawn  where  the  population  is  used  in  comparisons  of 
power  development  cost,  indebtedness,  earnings,  etc. 
The  report  uses  this  method  to  show  intensity  of  de- 
velopment, whereas  it  really  shovv^s  nothing  whatsoever. 
It  only  serves  to  accentuate  out  of  all  perspective  the 
rate  of  development  in  the  different  regions  as  com- 
pared with  the  number  of  inhabitants,  and  thus  gives 
to  the  sparsely  settled  Western  States  a  false  aspect  of 
enormous  development. 

Intensity  of  development  depends  on  the  use  of  power 
and  not  on  the  number  of  inhabitants.  The  District  of 
Columbia,  with  a  small  area,  for  instance,  has  almost 
the  population  of  the  State  of  Montana  with  a  large 
area.  Assuming  that  it  produced  the  same  developed 
horsepower  by  the  methods  used  in  the  report,  the 
same  intensity  of  development  would  be  indicated.  Yet 
it  is  obvious  that  development  in  the  former  would  under 
these  circumstances  be  far  more  intense  than  in  the 
latter. 

A  table  entitled  "total  primary  power  capacity  per 
thousand  of  population  in  1912,  1907  and  1902"  gives 
the  leading  places  to  New  Hampshire  and  Maine  and 
Vermont.     These    three     States    have,    comparatively 


TABLE    TAKEN    FROM    REPORT  OF  SECRETARY  OF  AGRICULTURE,  SHOWING  EIGHTY-FIVE  PUB- 
LIC-SERVICE CORPORATIONS  EACH  OF  WHICH  CONTROLS  NOT  LESS  THAN 

30,000  HP.  OF  PRIMARY  POWER 


Name  of  Company 


Sione  &  Webster 

Commonwealth  Edison  Co.  (111.) 

Consolidated  Gas  Co.  (N.  Y.) 

North  American  Co 

H  M.  Byllesby  &  Co 

E.W.  Clark  &  Co.  Management  Corporation. 

Pacific  Gas  &  Electric  Co.  (Cal.) 

Interborou!;h  Metropolitan  Co.  (N.  Y.) 

Public  Service  Corporation  of  New  Jersey 

Doherty  Operating  Co 


Southern  Power  Co.  (S.  C,  N.  C.) 

Utah  Securities  Corporation 

Brooklyn  Rapid  Transit  Co.  (N.  Y.) 

Pacihc  Light  &  Power  Corporation  (Cal.) 

Montana  Power  Co 

International  Paper  Co 

Umted  Gas  &  Electric  Corporation  of  Connecticut. 
Commonwealth  Power,  Railway  &  Light  Co 

The  Pniladelphia  Co.  (Peiin.) 

Hydroelectric  Power  Co.  of  Niagara  Falls 


Edison  Electric  Illuminating  Co.  (Mass.) . . 
Central  States  Electric  Corporation  (Ohio) . 

Southern  Cahfornia  Edison  Co 

Georgia  Railway  &  Power  Co 

Boston  Electric  Railways  Co.  (Mass.) 

Washington  Water  Power  Co 

Pennsylvania  Water  &  Power  Co 

The  Niagara  Falls  Power  Co.  (N.  Y.) 

Western  Power  Co.  (Cal.) 

American  Gas  &  Electric  Co 


Philadelphia  Rapid  Transit  Co 

N.Y.,  N.H.&H.R.R.Co 

W.  S.  Barstow  &  Co.,  Inc 

N.Y.C.&H.R.R.R.Co 

American  Power  &  Light  Co 

Twin  City  Rapid  Transit  Co.  (Miim.) . . 
Alabama  Traction,  Light  &  Power  Co. . . 
United  Railways  Investment  Co.  (Cal.) . 

Middle  West  Utilities  Co 

Pennsylvania  R.  R.  Co 


New  England  Power  Co.  of  Maine 

Lehigh  (5oal  &  Navigation  Co.  (Pa.) 

Kings  County  Electric  Lisjht  &  Power  Co.  (N.  Y. 
San  Joaquin  Light  &  Power  Corporation  (Cal.).. 

Ohio  Traction  Co 

Virginia  Railway  &  Power  Co 

Ilhnois  Traction  Co 

United  Railways  &  Electric  Co.  of  Baltimore.  .  . . 

Northwestern  Power  Co.  (Minn.) 

C.  H.  Teoney  &  Co 


Public  Service  Co.  of  Northern  Illinois 

American  Water  Works  &  Electric  Co 

Consolidated  Gas,  Electric  Light  &  Power  Co.  (Md.) , 

Massachusetts  Electric  Cos 

Pillsbury  Flour  Mills  Co.  (Minn.) 

Washington  Railway  &  Electric  Co.  (D.  C.) 

Kansas  City  Railway  &  Light  Co.  (Mo.) 

Carolina  Power  &  Light  Co.  (N.  C.) 

American  Gas  Co 

United  Light  &  Railways  Co 


New  England  Investment  Co.  (Ma.ss.) 

Nevada-Cahfornia  Power  Co.  (Cal.) 

Detroit  United  Railways 

Colorado  Power  Co 

J.  G.  White  &  Co 

American  Public  Utilities  Co 

American  Light  &  Traction  Co 

Louisville  Traction  Co 

United  Gas  Improvement  Co 

Chattanooga  &  Tennessee  River  Power  Co.  (Tenn.) 


National  Securities  Corporation 

Indianapolis  Light  &  Heat  Co 

Niagara,  Lockport  &  Ontario  Power  Co.  (N.  Y. 

Aluminum  Co.  of  America  (N.  Y.) 

Columbia  Gas  &  Electric  Co.  (Ohio) 

Georgia  Light,  Power  &  Railway  Co 

Turners  Falls  Power  Co.  (Mass.) 

Pacific  Lighting  Corporation  (Cal.) 

Columbia  Railway,  (ias  &  Electric  Co.  (S.  C.) . 
Northern  Ohio  Traction  &  Light  Co 


United  Properties  Co.  C^al.) 

Federal  Light  &  Traction  Co 

Fort  Wayne  &  Northern  IiniianaTractioQ  Co. 

United  Illuminating  Co.  (C^onn.) 

General  Electric  Co.  (N.  Y.) 

Union  Carbide  Co.  (Mich.) 

Cohoes  Co.  (N.  Y.) 


Totals  for  eighty-seven  corporations . 

Municipal  stations 

All  other  stations 


Grand  totals 

Total  manufacturing  power  included. 


Central  stations  and  electric  railways,  1915 . 
Central  stations  and  electric  railways,  1912. 


Increase  1912  to  1915 
Per  cent  of  increase. . . 


No. 

of 

States 


No. 
of  Sta- 
tions 


43 
5 
13 
19 
23 
17 
47 
10 
3 

3 
1 

11 
7 
6 
5 
2 
2 
4 

20 

5 

16 
32 

4 

40 
3 
7 
5 
118 
2 

7 
4 
3 
8 
6 
4 

36 
4 
2 

18 

13 

14 
7 

13 
2 
1 
1 
9 

17 
7 

4 

7 


1042 
KiOO 
4299 


6941 


Individual  Totals 


Water- 
Power 


340,211 

0 

0 

5,. 583 

116,155 

162,. 330 

162,080 

0 

0 

43,100 

1.57,8.50 
171,702 

0 
117,9.50 
179,700 
156,830 
5,250 
70,813 

0 
153,000 

0 

0 
56,400 
100,400 

0 
109,200 
118,000 
115,000 
73,330 

0 

0 

8,0.50 
13,475 
22,325 
22,978 
25,000 
72,500 
65,600 
16,824 
0 

80,700 
5,367 

0 
40,150 

0 
19,000 
4,415 

0 
57,000 
10,730 

5,300 

0 

1,000 

0 

57,500 

0 

0 

44,400 

15,525 

500 

49.400 
37,750 

0 
41,750 
20,8S0 
13,3.50 
13,400 

0 

350 

42,000 

39,350 

0 

40,000 

40,000 

0 

33,000 

36,900 

0 

26,000 

2,270 

0 
0 
0 
0 

31,000 
30,800 
30,000 


3,521,423 

231,525 

1,593,751 


5,346.699 
736,197 


4, 610, .502 
2,942,388 


1,668,114 
36.2% 


Steam  and 
Gas  Power 


All 
Power 


189,643 
511,150 
481,895 
420,377 
160,341 
103,365 
108,. 540 
246., 500 
232,905 
180,401 

47,010 

30,374 
198,025 

79,. 300 
8,. 300 

29,945 
181,110 
112,160 
161,508 
0 

140,8.50 
135,700 

79,120 

33,720 
126,300 

16,000 
0 
0 

38,670 
109,970 

105,730 
96,500 
82,545 
70,800 
69,221 
66,700 
18,920 
25,330 
69,890 
85,370 

700 
70,500 
74,670 
28,9.50 
65,611 
46,420 
59,026 
61,875 
4,670 
50,728 

55,930 
59,097 
56,710 
57,575 
0 
53,800 
53,300 
7,725 
36,350 
50,025 

0 

10,670 
45,9.^6 
4.S70 
25.599 
31,895 
31,.5S4 
44.130 
43,641 
0 

2,000 

40,900 

0 

0 

38,930 

4,750 

0 

34.202 

7,330 

31,000 

33,025 

32.373 

32,100 

31,200 

0 

0 

0 


6,275.092 

496,984 

2,7.52.367 


9,524,443 
172,210 


9,3.52,233 
8,251,311 


1,100,922 
11.8% 


529,8.54 
511,150 
481,895 
425,960 
276,496 
265,695 
260,620 
246,. 500 
232,i;05 
223,501 

204,860 
202,076 
198,025 
197,2,50 
188,000 
186,775 
186,360 
182,973 
161,. 508 
153,000 

140,850 
135,700 
135,520 
134,120 
126,300 
125,200 
118,000 
115,000 
112,000 
109,970 

105,730 
104,. 5.50 
90,020 
93,125 
92,199 
91,700 
91,420 
90,930 
86,714 
85,370 

81,400 
75,867 
74,670 
69,100 
65,611 
65,420 
63,441 
61,875 
61,670 
61,458 

61,230 
59,097 
.57,710 
57,575 
57,500 
53,800 
53,300 
52,125 
51,875 
50,525 

49,400 
48,420 
46,986 
46,620 
46,479 
45,245 
44,9'<4 
44,130 
43,991 
42,000 

41,3.50 
40,900 
40,000 
40.000 
38,930 
37,750 
36,900 
34,202 
33,330 
33,270 

33,025 
32,373 
32,160 
31,200 
31,000 
30,800 
30,000 


9,796,515 

728,509 

4,346,118 


14,871,142 
908,407 


13,962,7.35 
11,193,699 


2,769.036 
19.8% 


Cumulative  Totals 


Water- 
Power 


340,211 


345,794 
461,949 
624,279 
776,359 


819,459 

977,309 
1,149,011 

1^266! 961 
1,446,661 
1,603,491 
1,608,741 
1,679,554 

1,832,554 


1,888,954 
1,989,354 

2! 098^554 
2, 216, .554 
2,331,554 
2,404,884 


2,412,934 
2,426,409 
2,448,734 
2,471,712 
2,496,712 
2,569,212 
2,634,812 
2,651,636 


2,732,336 
2,737,703 

2^77^853 

2^796,8.53 
2,801,268 

2^858^268 
2,868,998 

2,874,298 

2! 875^298 

2,932^798 


2,977,198 
2,992,723 
2,993,223 

3,042,623 
3,080,373 

3J22J23 
3,143,003 
3,1.56,353 
3,169,753 

3J70,l63 
3,212,103 

3,251,453 


3,291,4.53 
3,331,453 


3,364,4.53 
3,401,353 


3,427,353 
3,429,623 


3,460,623 
3,491,423 
3,521,423 


3,752,948 
5.346,699 


All 
Power 


529,854 
1,041,004 
1,. 522, 899 
1,948,859 
2,225,3.55 
2,491,0.50 
2,751,670 
2,998,170 
3,231,075 
3,454,576 

3,659,436 
3,861,512 
4,059,537 
4,256.787 
4,444,787 
4,631,662 
4,817,922 
5,000,895 
5,162,403 
5,315,403 

5,456,253 
5,591,9o3 
5,727,473 
5,861,593 
5,987,893 
6,113,093 
6,231,093 
6,346,093 
6,458,093 
6,568,063 

6,673,793 
6,778,343 
6,874,363 
6,967,488 
7,069,687 
7,151,387 
7,242,807 
7,333,737 
7,420,451 
7,505,821 

7,-587,221 
7,663,088 
7,737,758 
7,806,858 
7,872,469 
7,937,889 
8,001,330 
8,063,205 
8,124,875 
8,186,333 

8,247,563 
8,306,660 
8,364,370 
8,421,945 
8,479,445 
8,533,245 
8,586,545 
8,638,670 
8, 690,. 545 
8,741,070 

8,790,470 
8,838,890 
8,885,876 
8,932,496 
8,978,975 
9,024,220 
9,069,204 
9, 113. .334 
9,1.57.325 
9,199,325 

9,240,675 
9,281,575 
9,321,575 
9,361,575 
9, 400,. 505 
9,438,2.55 
9,475,1,55 
9,509.3.57 
9,542.687 
9,575,957 

9,608,982 
9,641,3.55 
9,673.515 
9.704,715 
9,735,715 
9,766,515 
9,796,515 


IlflJIVIDnAL 
PEKCENTAOEa 


Water- 
Power 


6.36 
0 
0 

0  11 

2  17 

3  04 
2  84 

0 

0 

0.81 

2  95 

3.21 

0 

2  21 

3  36 
2  94 

0  09 
1,32 

0 
2.86 

0 
0 

1  06 
1.88 

0 

2  04 
2  21 
2.15 
1.37 

0 

0 
0.15 
0  25 
0  42 
0  43 

0  47 

1  35 
1  23 
0.31 

0 

1  51 
0.10 

0 
0.75 

0 

0  36 
0.08 

0 

1  07 
0.20 

0.10 

0 

0.02 

0 

1.07 

0 

0 

0.83 

0.29 

0.01 

0.93 
0.70 

0 
0.78 
0  .39 
0  25 
0.25 

0 
0.01 
0.79 


0 
0.62 
0.69 

0 
0.48 
0.04 

0 

0 

0 

0 

0  58 

0  58 

0  56 


All 
Power 


10,525.024 
14,871,142 


65.86 

4  33 

29.81 


CtTMCljmvE 
PEBCENTAGea 


Water- 
power 


3  56 
3  44 

3  24 
2  86 
1  KQ 
1  79 
1  75 
1  66 
I  57 
1  50 

1  38 
1  36 
1  33 
1  32 
1  27 
1  25 
1  25 
1  24 
1  08 
1  03 

0  95 
0  91 
0  91 
0  90 
0  85 
0  85 
0  79 
0  77 
0  76 
0.74 

0.71 
0  70 
0.65 
0  62 
0  62 
0.62 
0.61 
0  61 
0  59 
0.57 

0.55 
0.51 
0.50 
0  47 
0  44 
0.44 
0  42 
0.42 
0.42 
0.41 

0.41 
0  40 
0  39 
0  38 
0  38 
0  37 
0  36 
0  35 
0.35 
0.34 

0  33 
0  33 
0  32 
0  31 
0  31 
0  30 
0  30 
0  30 
0  .30 
0.28 

0  28 
0  27 
0  27 
0  27 
0  26 
0  26 
0  24 
0  23 
0  23 
0.22 

0  22 
0  22 
0  22 
0  21 
0  21 
0  20 
0  20 


65  87 
4  90 
29.23 


36 


6  47 

8  64 
11.68 
14.52 


15.33 

18.28 
21.49 

23  70 
27  06 

30  00 
30.09 

31  41 

34^27 


35.33 

87.21 

39^25 
41.46 
43.61 
44.98 


45.13 
45.38 

45  80 

46  23 
46  70 
48.05 
49.28 
49.59 


51.10 
51.20 


52.31 
52.39 

53^48 
53.66 

53.76 

53^78 

54^85 


55.68 

55  97 
65.98 

56  91 
57.61 

58  39 

58  78 

59  03 
59  28 

59  29 
60.08 

60  81 

61  56 

62  31 

62  93 

63  62 

64  iO 
64  14 


64  72 

65  30 
65  86 


70.19 
100  00 


Note.— All  but  two  of  the  corporations  listed  hereon,  the  International  Paper  Company  (16)  and  the  Union  Carbide  Company  (86),  are  engaged  in  publio-aerrice  operations. 
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speaking,  small  population.s,  hut  the  manufacturing  and 
quarrying  industries  are  large  and  of  a  kind  in  whicii 
power  is  a  large  factor,  such  as  i)ulp  and  i)aper,  cotton 
and  woolen  mills,  marble  and  granite  quarries,  etc.  To 
comi)are  with  these  States  such  sparsely  settled  States 
as  Washington,  Oregon,  Montana  and  Utah  is  obviously 
irrational.  In  this  classification  Nevada,  with  81,875 
inhabitants  and  about  20,500  hp.,  is  actually  placed  far 
ahead  of  Georgia,  with  2,009,121  inhabitants  and  about 
470,000  hp.  No  correct  deductions  can  be  drawn  from 
such  statistics.  They  only  serve  to  distort  and  mag- 
nify the  growth  of  the  industry  and  the  increase  in 
capitalization,  in  cost,  and  in  earnings  in  the  newer 
and  more  sparsely  settled  portions  of  the  country.  If, 
therefore,  the  percentage  increase  method  of  expression 
be  interpreted  in  terms  of  actual  increase,  a  diametri- 
cally opposite  conclusion  results. 

Municipal  Versus  Central  Station  Plants 

The  unsoundness  of  much  of  the  reasoning  used 
throughout  the  report  is  no  more  apparent  than  in  the 
comparisons  made  between  the  cost  per  horsepower  of 
installation  of  municipal  central  stations  as  compared 
with  the  cost  per  horsepower  of  installation  of  com- 
mercial central  stations.  The  conclusion  is  reached  that 
the  figures  for  the  municipal  central  stations  show  more 
accurately  the  actual  cost  of  such  enterprises  per  horse- 
power than  do  the  figures  for  the  commercial  central 
stations,  with  an  obvious  inference. 

Here,  again,  an  attempt  is  made  to  compare  things 
not  comparable.  The  United  States  Census  figures  show 
that  in  1912  there  were  among  the  1562  municipal  sta- 
tions 269  water  wheels,  having  an  aggregate  rating  of 
130,261  hp.  The  same  authority  shows  that  among  the 
3659  commercial  central  stations  there  were  2664  water 
wheels  with  an  aggregate  rating  of  2,340,000  hp. 

It  is  an  established  fact  that  the  cost  of  water-power 
installations  is  far  greater  than  that  of  steam-power 
installations.  Central  stations  being  greater  users  of 
water-power  for  generating  purposes  than  municipal 
plants,  it  is  therefore  obvious  that  their  cost  of  installa- 
tion should  be  higher.  Moreover,  the  lines  of  the  cen- 
tral stations  extend  out  beyond  the  boundaries  of  cities 
into  sparsely-settled  country,  which  is  not  true  of 
municipal  systems,  so  that  here  again  the  cost  of  in- 
stallation will  necessarily  be  higher.  However,  the  diflS- 
culty  of  arriving  at  correct  conclusions  regarding 
municipal  systems  is  very  great,  as  is  well  known  by 
everyone  connected  with  the  electric  lighting  industry. 
In  commenting  on  municipal  plants,  an  absolutely  un- 
biased authority,  the  Bureau  of  the  Census,  says: 

"Many  of  the  municipalites  operating  electric  stations 
do  not  have  systems  of  bookkeeping  which  are  adapted 
to  the  uniform  system  of  accounts  generally  employed 
by  the  commercial  stations.  A  lighting  plant  is  often 
operated  not  upon  a  separate  basis,  but  as  one  of  the 
branches  of  the  utilities  of  the  municipality,  and  some 
other  branch  of  the  utilities  may  not  only  absorb  the 
surplus  and  supply  the  deficit,  but  use  the  income,  which 
often  is  not  commensurate  with  the  services  rendered 
for  various  purposes,  and  may  impose  upon  the  electric 
plant,  without  adequate  reimbursement,  many  expenses 
in  the  way  of  service. 

"Under  these  conditions,  the  comparison  of  the  cost 
of  construction,  equipment  and  real  estate  with  the 
funded  debt,  cash  investments  and  real  estate  mortgages 
has  but  little  significance.  The  additions  and  better- 
ments are  often  made  by  a  special  tax  levy  or  a  sum 
voted  for  the  purpose  out  of  the  general  ^receipts  from 
taxation  without  any  additional  encumbrance  being 
placed  on  the  plant.  With  many  stations,  the  balance 
sheet  is  really  a  yearly  statement  rather  than  an  ac- 
cumulative summary  of  the  financial  conditions." 


It  should  be  pointed  out,  also,  that  municipal  plants 
are  not  supposedly  operated  for  profit,  command  capital 
at  a  lower  rate  of  interest,  and  are  for  the  most  part 
established  in  communities  where  private  capital  at  the 
time  refused  to  invest.  Of  the  1600  municipal  plants 
in  existence,  approximately  85  per  cent  of  them  are  in 
cities  and  villages  of  less  than  5000  population  and  only 
1  per  cent  in  cities  of  more  than  100,000  population.  As 
the  network  of  private  transmission  systems  spreads 
over  more  and  more  of  the  country,  it  is  safe  to  assume, 
in  fact,  it  is  almost  inevitable,  that  the  number  of 
municipal  generating  systems  will  become  less  and  less, 
because  municipalities  will  find  it  cheaper  to  purchase 
the  energy  from  the  transmission  systems.  The  water- 
power  report  itself  supplies  figures  to  combat  its  own 
conclusions.  It  appears  from  the  report  that  it  re- 
quired 84.5  per  cent  of  the  gross  revenues  of  municipal 
plants  to  pay  operating  expenses,  while  the  commercial 
stations  are  operated  on  a  basis  of  62.5  per  cent. 

As  TO  Over-Development 

In  an  attempt  to  prove  over-development  on  the  Pacific 
Coast,  the  report  makes  the  following  statement: 

"While  the  use  of  electric  power  for  all  purposes  ex- 
cept manufactures  is  greater  in  the  Western  States  than 
in  any  other  section  of  the  country,  as  it  will  appear 
from  a  later  consideration  of  electric  power  output,  and 
this  greater  use  explains  in  a  large  degree  the  extent 
of  primary  power  installation,  there  is  also  at  the 
present  time  a  considerable  over-development  in  nearly 
all  the  power  centers  of  the  Western  States,  In  Cali- 
fornia, for  example,  where  the  installation  in  commer- 
cial central  stations  was  more  than  1,000,000  hp.,  the 
sum.  of  the  peak  loads  of  the  individual  plants  in  1914 
was  only  slightly  in  excess  of  700,000  hp.  The  sum  of 
the  simultaneous  peaks  on  the  several  power  systems 
probably  did  not  exceed  600,000  hp.  If  so,  there  was  in 
commercial  central  stations  in  California  in  1914  an 
installation  of  400,000  hp.  in  excess  of  all  demand." 

The  logical  inference  from  such  a  statement  is  that 
a  holding  company  should  be  formed  to  tie  all  of  the 
generating  systems  in  California  together  (if  that  were 
practicable)  so  as  to  conserve  water-power,  investment, 
etc.  That  is  the  only  practical  way  of  avoiding  ex- 
cessive simultaneous  peaks  on  disconnected  electric  sys- 
tems. It  is  standard  practice  for  every  important  cen- 
tral station  to  safeguard  its  supply.  For  that  reason 
nearly  all  of  the  companies  owning  hydroelectric  sys- 
tems also  have  huge  steam  stations  held  in  reserve  for 
emergency  use,  and  to  supply  the  demand  when  there 
is  not  suflficient  water-power  available  for  the  load.  This 
is  ordinary,  every-day,  common-sense  engineering,  and 
cannot  be  considered  as  over-development. 

For  the  purpose  of  showing  the  fallacy  of  the  govern- 
ment's conclusions  we  cite  the  following  California  sta- 
tistics taken  from  the  columns  of  the  Electrical  World 
and  gathered  by  members  of  its  staff  in  the  field.  The 
figures  are  for  the  year  1914. 

Water-  Steam- 
Power  Power  Total 
Instal-  Instal-  Instal-        Peak 
latlon,  lation,  lation,       Load, 
Name  of  Company                Kw.  Kw.  Kw.  Kw. 
Pacific  Gas  &  Electric  Companv.    90.310  82,300  172,110      124,000 
Great  Western  Power  Company.    50,000  32,000  82,000        56,300 
Sierra    &    San    Francisco    Power 

Company 38,000  18,000  56,000        40,080 

Southern  California  Edison  Com-. 

pany    28,500  57,600  86,100        53,835 

Pacific   Light   &   Power   Corpora- 
tion        75,000  42.000  117,000        70,565 

Thus  in  only  one  case  was  the  hydraulic  installation 
sufficient  to  carry  the  peak  load,  and  in  that  case,  Pacific 
Light  &  Power  Corporation,  it  is  interesting  to  note 
that  circumstances  were  such  that  it  was  necessary  to 
generate  21,000,000  kw.-hr.  of  electrical  energy  in  steam 
stations. 
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How  to  Reduce  the  High  Cost  of  Valuation 

Dr.  Milo  R.  Maltbie  Discusses  the  Growing  Feeling  That  Valuations  Are  Sometimes  So 
Expensive  and  Unreliable  That  They  Are  Scarcely  Worth  the 
Time  and  Money  They  Require 


"I 


SEVENTH  IN  A  SERIES  OF  "TALKS  IN 

THE  INDUSTRY" 

By  Frederic  Nicholas 

DO  not  consider  that  a  valuation  is  always 
necessary  in  order  that  rate  cases  may  be  set- 
tled," said  Dr.  Maltbie.  "It  is  necessary  for  the 
public  authorities  to  have  at  least  a  general  idea  of 
the  value  of  a  property  in  order  that  rates  may  not  be 
confiscatory  and  yet  not  so  high  as  to  return  an  unusu- 
ally large  profit.  But  in  many  cases  v^'here  the  prop- 
erties are  not  too  complex  there  are  rough  methods  of 
determination  vi'hich  may  be  used  to  arrive  at  approxi- 
mate values  without  the  detailed,  lengthy  and  expen- 
sive valuations  that  have  often  been  followed. 

"Of  course,  in  a  case  that  is  likely  to  go  to  the  courts, 
such  methods  of  approxi- 
mation cannot  ordinarily  be 
used  with  safety  because  the 
courts  will  not  accept  them, 
however  justified  they  may  be 
in  reality.  Hence  unless  a 
company  is  willing  to  accept 
rates  brought  about  by  nego- 
tiation or  to  accept  the  finding 
of  some  arbitrator  or  board  of 
arbitration  without  resort  to 
the  courts,  it  is  almost  neces- 
sary to  have  some  sort  of  a 
valuation. 


Valuation  Necessary  in 
Court  Cases 

"In  case  an  approximate 
valuation  clearly  shows  that 
rates  cannot  be  reduced,  a  de- 
tailed valuation  is  obviously 
unnecessary;  it  would  simply 
confirm  a  conclusion  already 
reached.  But  where  the  ques- 
tion is  not  easily  disposed  of, 
and  the  matter  may  go  into 
the  courts,  it  is  almost  always 
necessary,  under  judicial  de- 
cisions,  to  have   a   valuation. 

The  courts,  and  particularly  the  United  States  Supreme 
Court,  have  been  careful  to  say  that  rates  may  be  fair 
and  reasonable  which  would  not  allow  a  return  upon 
original  cost  or  cost  of  reproduction,  less  depreciation, 
for  the  amount  of  return  upon  such  costs  is  not  the  only 
test;  and  particularly  is  this  true  where  bad  judgment 
in  the  development  of  the  property  has  been  shown.  In 
such  cases,  rates  may  be  fixed  on  other  bases,  and  there 
have  come  to  be  standard  rates  of  charge  which  would 
undoubtedly  be  held  reasonable  regardless  of  the  return 
on  the  property. 

"There  is  a  growing  feeling  that  valuations  are  some- 
times so  expensive  and  so  unreliable  that  they  are  hardly 
worth  the  time  and  money  they  consume.  Certainly 
there  is  a  growing  distrust  of  valuations  that  are  made 
apparently  for  trading  purposes  in  rate  cases.  The  lay- 
man finds  it  difficult  to  understand  how  one  engineer 
can  say  that  a  certain  property  has  a  value  of  $25,- 
000,000  and  another  engineer  finds  the  fair  value  of  the 
same  property  to  be  $50,000,000,  and  perhaps  another 


Detailed  valuations  of  public  utilities  are 
conducted  at  high  cost  for  the  company  and 
the  public.  The  expense  of  making  them 
is  part  of  the  expense  of  operation  and  it 
is  borne,  in  the  end,  by  the  ultimate  con- 
sumer. In  the  recent  Philadelphia  valua- 
tion, involving  an  estimated  cost  of  $200,000, 
the  State  commission  held  sixty-six  ses- 
sions and  heard  testimony  which  filled  no 
volumes  containing  8500  pages.  The  eco- 
nomic advantage  of  reducing  expenditures 
of  this  character,  where  this  is  possible 
with  protection  of  the  rights  of  all  con- 
cerned, is  receiving  much  serious  consid- 
eration. 

Dr.  Milo  R.  Maltbie,  who  has  discussed 
some  of  the  questions  concerned  in  this 
problem  for  the  "Electrical  World,"  is  the 
chamberlain  of  New  York  City.  He  was 
a  member  of  the  original  Public  Service 
Commission  of  the  First  District  of  New 
York.  After  his  retirement  he  became  a 
member  of  the  advisory  board  to  C.  A. 
Prouty,  director  of  the  valuation  division 
of  the  Interstate  Commerce  Commission. 
In  his  present  office  the  duties  of  Dr.  Malt- 
bie are  to  represent  New  York  City  in 
public  utility  matters. 


engineer  gives  in  his  testimony  a  value  of  $70,000,000. 
"The  layman  may  not  know  which  one  is  right,  but 
he  is  convinced  that  all  cannot  be  right,  and  probably 
concludes  that  all  are  wrong.  What  the  layman  thinks 
is  probably  in  the  minds  of  the  courts  and  commis- 
sions, although  they,  being  more  discreet,  are  less  apt 
to  announce  it  publicly. 

Engineering  Variation  Cannot  Be  Great 

"As  a  matter  of  fact,  there  cannot  be  such  a  great 
variation  between  engineers  who  are  earnestly  and  fair- 
ly trying  to  determine  the  amount  upon  which  a  com- 
pany is  justly  entitled  to  a  return,  if  they  adhere  to 
engineering  matters.  Any  man  who  has  had  any  ex- 
perience with  public  utilities  knows  that  when  an  engi- 
neer wishes  to  approximate  the  fair  cost  for  rate-mak- 
ing purposes,  he  is  able  to  do 
so  within  a  range  of  20 
or  30  per  cent.  Furthermore, 
those  'experts'  who  have  been 
able  in  the  past,  through  the 
use  of  their  imagination  and 
resort  to  a  dictionary  of  syno- 
nyms for  a  multiplicity  of 
phrases,  to  manufacture  'val- 
ues' step  by  step  have  had 
little  influence  with  courts 
and  commissions  and  deserv- 
edly so. 

"Every  public  official  upon 
whom  falls  the  responsibility 
for  determining  rates  has  a 
great  respect  for  the  honest 
opinion  of  experts  upon  tech- 
nical matters,  but  there  has 
been  a  growing  suspicion  that 
many  valuations  have  been  in- 
flated for  the  purpose  of  com- 
promise; consequently,  the  ex- 
pert who  has  the  greatest  in- 
fluence is  the  man  who  is  fair, 
who  makes  no  attempt  to  in- 
crease values  by  multiplying 
items  and  who  leaves  to  the 
lawyers  all  matters  of  law  and 
argument,  confining  himself  to  facts  and  to  cost  figures 
which  have  a  direct  relation  to  practical  affairs. 

Fact  and  Opinion 

"In  general,  the  valuation  of  a  property  consists  of 
two  groups  of  factors,  one  containing  facts  usually 
ascertainable  with  ease,  and  the  other  matters  of  opin- 
ion. For  example,  whether  an  electric  company  has 
2560  chestnut  poles  30  ft.  in  length,  is  a  question  that 
ought  to  be  answered  easily.  No  great  difference  of 
opinion  ought  to  be  found  concerning  either  the  number 
or  the  length.  There  is  no  reason  why  any  fair  engi- 
neer representing  the  public  or  the  consumers  should 
not  agree  with  another  fair  engineer  representing  the 
company.  Even  in  the  case  of  property  underground, 
the  possibility  of  disagreement  ought  to  be  so  small 
as  to  be  negligible.  Indeed,  one  might  say  generally 
that  the  listing  of  a  company's  property  by  two  sets 
of  engineers  ought  to  be  unnecessary  and,  as  a  rule, 
avoided. 
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"There  are  matters  of  opinion,  sucii  as  whether  a 
certain  property  is  used  or  uselul,  how  long  it  will 
continue  to  be  operated,  what  is  its  fair  value,  etc., 
about  which  equally  fair  and  impartial  men  might  dif- 
fer, and  it  will  probably  not  be  possible  to  reduce  (jues- 
tions  connected  with  the  valuation  of  property  to  such  a 
simple  status  that  engineers  will  not  disagree.  But  in 
my  opinion,  if  engineers  confine  themselves  to  engi- 
neering matters  and  do  not  undertake  to  cover  in  their 
testimony  the  whole  range  of  issues  from  the  cost  of 
buying  a  chestnut  pole  to  the  legal  question  of  what  the 
Fourteenth  Amendment  means  or  the  financial  (juestion 
of  what  it  costs  to  raise  money  for  a  public  utility,  they 
will  find  that  their  problems  have  been  simplified  and 
that  the  difference  of  opinion  is  relatively  small. 

Settlement  in  Philadelphia  Case 

"What  can  be  accomplished  in  this  direction  may  be 
illustrated  by  one  chapter  of  the  Philadelphia  rate  case 
before  the  Pennsylvania  Public  Service  Commission.  A 
committee  composed  of  James  M.  Boyle  of  Sanderson 
&  Porter,  representing  the  company;  F.  W.  Ballard, 
representing  the  complainants  (Morris  L.  Cooke  and 
others),  and  myself,  representing  the  Public  Service 
Commission,  undertook  to  ascertain  the  actual  net  cost 
of  the  physical  property  of  the  company.  A  report  was 
prepared  and  accepted  by  all  of  the  committee  and  sub- 
mitted to  the  commission.  There  was  no  minority  re- 
port, and  yet  within  the  limited  time  allotted  to  the 
committee  it  was  able  to  ascertain  the  actual  cost  of 
only  about  50  per  cent  of  the  actual  property  and  had 
to  estimate  the  remainder.  If  this  is  possible  with 
property  totaling  $24,000,000,  vi^hy  is  it  not  possible  to 
reach  similar  results  v^^ith  other  properties?" 


Testing   Highway   Characteristics   with   the 
Electric  Vehicle 

Prof.  Dugald  C.  Jackson  of  the  Massachusetts  Insti- 
tute of  Technology  outlined  the  results  of  a  recent 
investigation  of  electric  vehicle  traction  on  highways  at 
a  meeting  of  New  England  electric  truck,  supply  and 
central  station  men  in  Boston  not  long  ago.  The  tests 
were  conducted  mainly  in  1915  under  the  immediate 
direction  of  Dr.  A.  E.  Kennelly  and  Otto  R.  Schurig  of 
the  research  division  of  the  electrical  engineering  de- 
partment, and  emphasize  the  importance  of  smooth 
pavements  in  motor-vehicle  operation.  It  is  expected 
that  the  details  of  the  investigation  will  be  published  by 
the  Institute  in  a  special  bulletin  within  the  next  three 
months. 

The  tests  were  made  possible  through  the  co-opera- 
tion of  Thomas  A.  Edison,  the  Gould  Storage  Battery 
Company,  the  General  Vehicle  Company  and  the  Edison 
Electric  Illuminating  Company  of  Boston.  They  were 
made  with  a  1000-lb.  electric  delivery  wagon  equipped 
with  solid  tires,  roller  bearings  and  provided  with  a 
worm  drive  and  differential  gearing.  Before  the  road 
tests  were  made  the  vehicle  was  operated  in  the  labo- 
ratory to  determine  its  efficiency  from  battery  terminals 
to  wheel  rims.  This  ranged  from  a  maximum  of  55  per 
cent  on  the  first  position  of  the  controller  handle  to  a 
maximum  of  78  per  cent  on  the  fourth  or  final  position. 
In  most  of  the  runs  the  efficiency  varied  between  60  per 
cent  and  75  per  cent. 

Comparative  data  for  level  highways  of  different  con- 
struction and  condition  were  expressed  i,n  the  pounds 
per  short  ton  required  to  propel  the  vehicle  on  a  level 
roadway  at  various  speeds,  including  the  air  resistance 
with  no  wind  blowing,  but  not  including  the  internal 
losses  in  the  truck.     On  tar  macadam  in  good  condition 


and  wet,  the  tractive  resistance  east-bound  varied  from 
27  lb.  per  ton  at  12  m.p.h.  to  .'50  !b.  at  J  5.5  m.p.h.;  west 
l)ouiul  the  tractive  effort  varied  between  20  lb.  per  ton 
at  10  m.p.h.  and  24  lb.  at  14  m.p.h.  On  an  asphalt  road 
in  fair  condition  the  tractive  effort  ranged  from  20  lb. 
per  ton  at  10  m.p.h.  to  24  lb.  at  15.5  m.p.h.  With  the 
asphalt  in  poor  condition  the  tractive  effort  was  in- 
creased about  10  per  cent.  Eliminating  the  air  resist- 
ance a  constant  tractive  effort  of  17  lb.  per  ton  was 
required  between  10  m.p.h.  and  15  m.p.h.  on  asphalt 
pavement. 

On  wood-block  pavement  in  good  condition  the  tractive 
effort  ranged  from  22  lb.  per  ton  at  10  m.p.h.  to  24  lb. 
at  14.5  m.p.h.  In  general,  eliminating  wind  effect,  the 
resistance  of  wood-block  paving  was  about  15  per  cent 
greater  than  that  of  asphalt.  Brick  paving  in  good  con- 
dition showed  a  slight  increase  in  resistance  over  the 
wood  blocks,  and  with  the  bricks  slightly  worn  the  re- 
sistance ran  up  somewhat  higher.  Tar  macadam  in 
good  condition  showed  about  the  same  resistance  as  an 
ordinary  waterbound  macadam  with  a  fine  surface  in 
good  shape.  A  50  per  cent  increase  resulted  from  a 
macadam  road  in  poor  condition  through  holes.  The 
resistance  of  heavily-oiled  macadam  roads  was  rather 
high,  and  between  7  and  13  m.p.h.  on  a  freshly-tarred, 
soft  road  the  resistance  varied  between  32.5  and  35  lb. 
per  ton. 

Gravel  and  cinder  roads  showed  about  10  or  15  per 
cent  more  resistance  than  good  macadam.  Granite  block 
paving  proved  to  be  the  worst  road  for  mechanical 
trucking,  a  road  of  this  type  on  a  concrete  base,  but 
with  sand  and  gravel  interstices,  showing  two  and  a  half 
times  the  resistance  of  asphalt  or  wood  blocks,  the  re- 
sistance of  a  granite  block  road  with  cement  joints 
being  about  60  per  cent  greater  than  that  of  asphalt. 
With  a  granite  road  the  resistance  increases  with  speed 
when  the  still  air  resistance  is  eliminated,  due  to  impact 
resistance.  Asphalt,  as  stated,  gives  a  straight-line  plot 
of  tractive  effort  and  speed  between  10  and  15  m.p.h. 

In  general,  an  asphalt  road  may  be  said  to  be  equiva- 
lent to  an  approximate  grade  of  1  per  cent  and  a  granite 
block  road  to  grades  of  1.7  to  2.15  per  cent,  depending 
upon  the  speed.  The  tests  verified  the  data  published  in 
the  Electrical  World  of  May  17,  1913,  page  1040,  in 
which  asphalt  was  taken  as  100  per  cent  resistance  and 
in  which  the  following  values  were  recorded  for  other 
types  of  road:  waterbound  and  tar  macadam,  115  per 
cent,  and  granite  block,  sand  filled,  from  200  to  250  per 
cent.  A  heavy  snow  on  a  macadam  or  asphalt  road 
increases  the  resistance  from  70  to  90  per  cent,  and 
very  hard  snow  adds  about  33  per  cent  to  the  resistance. 

These  data  emphasize  the  importance  of  adopting 
types  of  residential  thoroughfare  construction  in  down- 
town streets  of  cities  as  the  motor  vehicle  displaces  the 
horse.  Eventually  smoother  roadways  must  be  employed 
in  American  cities  as  in  London,  Paris,  Berlin  and  other 
European  centers.  Such  roadways  will  mean  an  in- 
creased radius  of  service  for  the  electric  truck,  owing 
to  the  enlarged  mileage  secured  per  battery  charge  re- 
sulting from  decreased  traction  requirements.  Mr. 
Schurig  then  stated  that  the  power  losses  of  the  test 
truck  were  as  follows,  on  .the  basis  of  100  lb.  total  hori- 
zontal pull  at  15  m.p.h.  to  overcome  all  resistances :  Air 
resistance,  10  lb. ;  transmission,  10  lb. ;  rolling  resist- 
ance, macadam  road,  60  lb.;  motor  and  control  system, 
20  lb.  The  transmission  efficiency  of  90  per  cent  from 
armature  to  rear  wheels  includes  the  complete  system. 

Closing,  Professor  Jackson  said  that  the  investigation 
should  be  continued  for  at  least  another  year  in  order 
to  enable  the  effect  of  different  chassis,  spring  systems, 
etc.,  to  be  studied.  Because  of  its  power-measuring 
capabilities,  the  electric  vehicle  is  an  unusually  valuable 
device  in  the  study  of  road  conditions. 
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For  the  Convenience  of  the  Customer 


How  the  Telephone  Is  Used  by  the  Commonwealth  Edison  Company  to  Facilitate  Customers' 

Applications  and  Inquiries — Prompt  Service  in  Making  Minor  Emergency  Repairs 

— Promoting  Speed  in  Installation  Departments 


THE  Commonwealth  Edison  Company  of  Chicago, 
during  the  last  few  years,  has  devoted  much  time 
and  effort  to  produce  a  system  which  will  make 
its  service  easy  for  the  prospective  customer  to  get 
and  easy  for  him  to  utilize  after  he  gets  it.  Broadly 
speaking,  one  general  plan  of  organization  is  effective 
throughdut  the  system.  Different  detailed  methods 
and  practices  which  seem  best  adapted  to  meet  condi- 
tions as  they  exist  have  been  worked  out  for  each  de- 
partment. 

The  broad  plan  of  organization  may  be  outlined  as 
one  which,  through  the  telephone,  links  the  company's 
268,000  customers  with  a  mammoth  twenty-two  posi- 
tion private  exchange,  the  largest  private  exchange  in 
the  world.  Through  the  facilities  of  this  exchange  the 
inquiring  customer  or  prospect  can,  without  delay  or 
questioning,  be  shifted  to  a  sub-group  of  operators  who 
give  the  calling  party  what  he  or  she  wants.  This 
sub-group  may  be  telephonic  salesmen,  telephonic  serv- 
ice men,  or  work  dispatchers,  but  regardless  of  what 
they  are  called,  they  are  men  provided  with  the  knowl- 
edge and  facilities  for  quickly  and  tactfully  satisfying 
the  customer.  The  work  dispatchers  are  office  men 
who  direct  the  efforts  of  the  field  men,  keeping  in  hourly 
touch  with  them  over  the  telephone.  The  dispatchers 
also  relieve  the  field  men  of  a  great  proportion  of  their 
clerical  duties  so  that  they  may  devote  maximum  time 
to  actual  field  work. 

"Hello!   Randolph   1280"? — Answer,  "Edison   Com- 
pany" 

Applications  for  electric  service  arrive  through  one 
of  three  channels.  They  may  be  taken  by  field  or  coun- 
ter salesmen  direct,  they  may  arrive  by  mail,  or  they 
may  be  taken  over  the  telephone.  Applications  received 
through  the  latter  channel  perhaps  cause  the  customer 
the  least  inconvenience,  and,  since  it  is  the  aim  of  the 
company  to  make  electric  service  easier  to  get,  a  great 
deal  of  effort  has  been  given  to  perfecting  a  system 
which  will  permit  the  customer  to  use  the  telephone. 
At  the  same  time  the  facilities  for  taking  applications 
over  the  counter  have  been  splendidly  enhanced  by  the 
equipment  of  Customers'  Hall. 

That  the  company's  efforts  to  make  service  easy  to 
get  are  meeting  with  success  is  evidenced  by  the  fact 
that  the  number  of  applications  taken  by  telephone  in 
1913,  in  1914  and  in  1915,  respectively,  were  21,264, 
33,563  and  45,976.  During  the  busiest  hour  of  the  year 
1915,  that  is,  on  April  29,  the  company's  main  exchange 
handled  1425  incoming  calls,  of  which  510,  or  an  aver- 
age of  ten  per  minute,  were  directed  to  the  application 
bureau.  During  the  corresponding  hour  of  the  1916 
peak,  calls  were  handled  at  the  rate  of  12.5  per  minute. 

The  telephone  calls  received  by  the  application-bureau 
telephone  board  on  Monday,  May  1,  of  this  year,  the 
peak  day  of  present  spring,  numbered  3816.  The  num- 
ber of  calls  for  the  corresponding  peak  day  of  the  spring 
of  1915  was  3178.  The  calls  received  during  the  first 
hour  by  the  same  board  on  May  1,  1916,  numbered  754, 
as  against  566  for  the  first  hour  of  the  peak  day  of  the 
spring  of  the  preceding  year. 

During  the  last  three  years  the  number  of  applica- 
tions received  by  mail  was  as  follows:  In  1913,  6531; 
in  1914,  8102,  and  in  1915,  5993,  or  an  average  per  day 


of  twenty-two,  twenty-seven  and  twenty,  respectively. 
The  actual  number  of  contracts,  which,  of  course,  does 
not  indicate  the  gross  volume  of  business  taken  by  the 
salesmen  in  these  three  years,  was,  in  1913,  15,934; 
in  1914,  12,228,  and  in  1915,  9949,  which,  reduced  to  a 
daily  basis,  amounts  to  fifty-three,  forty-one  and  thirty- 
three,  respectively. 

No  Applications  at  Electric  Shop — Telephone  Is 
Quicker 

The  actual  number  of  contracts  taken  over  the  coun- 
ter at  the  company's  several  offices  in  the  three  years 
shows  a  slight  increase,  but  the  percentage  of  total 
applications  shows  a  decrease  for  each  succeeding  year. 
The  facilities  for  taking  applications  over  the  counter 
have,  therefore,  been  increased  and  made  more  attrac- 
tive during  that  period.  More  and  more  people,  how- 
ever, want  the  quicker  service  which  they  can  get  onlj' 
by  telephone.  The  number  of  applications  taken  by 
the  meter  department  has  remained  almost  stationary, 
while  those  taken  at  the  Michigan  Avenue  Electric 
Shop  have  been  reduced  to  zero  because  of  the  fact 
that  the  clerks  and  the  manager  of  this  store  im- 
mediately assist  patrons  desiring  to  make  application 
for  service  to  do  so  over  a  telephone  made  convenient 
for  the  purpose.  This  plan  is  followed  in  order  that  the 
applications  may  go  through  the  speedier  channels  pro- 
vided at  the  main  office  and  not  be  delayed  in  being 
transferred  from  the  Electric  Shop  to  the  main  office. 

DISTRIBUTION       OF       RESIDENCE       CONTRACTS       TAKEN 
DURING     THREE  TEARS 

Michi- 
gan Ave. 
Meter    Electric 
Depart-     Shop 
Counter         Phone         Mail       Salesmen       ment       Total 

1913 24,650  21,264  6,531  15,934  4,329  2,470 

1914 26,617  33,563  8.102  12,228  5,089  2,060 

1915 33,197  45,976  5,993  9,949  5,548  1 

The  fact  that  a  single  experienced  telephonic  sales- 
man was  able  during  a  busy  period  to  take  225  applica- 
tions in  a  single  working  day,  demonstrates  perhaps 
better  than  annual  figures  can,  what  great  speed  and 
efficiency  the  company's  system  makes  possible. 

Of  the  total  residential  contracts  taken  in  1915,  about 
51  per  cent  were  successor  contracts ;  49  per  cent  repre- 
sented new  business  and  required  meter  installations; 
11  per  cent  required  services  to  be  run  as  well  as 
meters,  and  1.2  per  cent  also  required  line  extensions. 

7,000,000  Telephone  Calls  a  Year  Are  Sorted 

The  physical  apparatus  installed  for  taking  care  of 
the  customers'  telephone  applications  and  other  requests 
may  be  described  in  brief  as  follows:  The  calls  arrive 
first,  of  course,  at  the  company's  main  telephone  switch- 
board, through  which  approximately  7,000,000  calls 
pertaining  to  all  phases  of  the  company's  business  were 
handled  in  1915;  and  from  this  mammoth  group  of 
7,000,000  calls,  about  220,000  calls,  intended  for  the 
contract  department,  are  intelligently  and  speedily  as- 
sorted by  the  telephone  operators  and  transferred  to  a 
twenty-position  order  table  equipped  especially  to  take 
care  of  this  work  and  known  as  the  application  bureau. 
The  men  at  this  board  are  essentially  telephonic  sales- 
men who  are  continually  on  duty.  They  are  experienced 
electrical  salesmen.    When  a  call  is  transferred  to  this 
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bureau  it  does  not  k<J  directly  to  one  of  the  salesmen, 
but  the  making  of  the  physical  connection  flashes  one 
uf  a  group  of  lights  at  the  end  of  the  table.  The  call 
may  then  be  picked  up  by  any  of  the  twenty  telephonic 
salesmen  who  is  not  busy,  without  loss  of  time.  He 
quickly  and  tactfully  secures  the  information  that  any 
other  salesmen  would  secure  regarding  the  nature  of 
the  service  desired,  making  notes  of  the  data  received 
upon  a  special  application  blank  before  him  for  this 
purpose.  This  i)onciled  memorandum  forms  the  basis 
of  the  application.  The  customer  does  not  need  to  sign 
it.  For  the  two  rush  periods  of  the  year  an  auxiliary 
twelve-position  board  is  maintained,  so  that  a  total  of 
thirty-two  experienced  telephonic  salesmen  may  be 
taking  applications  simultaneously.  The  order  tables 
are  not,  of  course,  completely  manned  at  all  hours,  but 
operators  are  recruited  from  the  clerical  force  of  the 
contract  department  when  needed  during  rush  hours. 
All  telephonic  salesmen  are  under  the  supervision  of 


one  man — a  supervisor — who,  situated  at  a  desk  apart 
from  the  main  board,  may  listen  in  on  any  conversation 
or  may  himself  handle  cases  in  which  the  calling  party 
desires  to  speak  to  the  manager.  Connections  are  also 
provided  from  this  application  bureau  board  so  that  an 
oflicer  of  the  company,  without  leaving  the  administra- 
tive floor,  can  hear  conversations  between  employees 
and  the  public,  and  thus  secure  first-hand  information 
as  to  the  attitude  or  view  of  customers  toward  any 
branch  of  service;  as,  for  instance,  application  bureau, 
or  lamp  renewals,  or  customers'  accounts,  or  any  par- 
ticular improvement  or  lack  of  improvement  which  may 
be  of  interest  to  the  management  at  a  certain  time. 

From  the  application  bureau  board  the  penciled  appli- 
cation filled  out  by  the  telephonic  salesman  is  taken  to 
a  group  of  clerks  and  typists,  where  it  is  typed  and 
where  multiple  copies  of  it  are  made  to  be  forwarded 
to  all  departments  interested.  In  this  way  the  inspec- 
tion department,  the  work  of  which  immediately  follows 


THE  CUSTOMER 


The    Service    Bureau — Customers'    Requests    and    Lamp 

Orders    Received    Here    Are    Sent    from    the    Telephone 

Operator    to    the    Worlc    Dispatchers    by    Means    of    the 

Conveyor  Belt  Down  the  Center  of  the  Building 


The  Various   Offices   and   Departments  of   the   Common- 
wealth Edison  Company  Occupy   More   than  One-half  of 
the    Nineteen-story    Edison    Building.       The    Illustration 
shows  the  general  office  known  as  "Customers'  Hall" 


AN  ANALYSIS  OF  THE  DESTINATIONS  OF  TELEPHONE  CALLS  RECEIVED  BY  THE  COMMONWEALTH  EDISON  COMPANY  DURING 

A  RECENT    ONE-HOUR    PERIOD 
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the   contract   department,    is    provided    iiourly    with   a 
typed  and  readable  copy  of  the  applications. 

Besides  taking  applications  the  telephonic  salesmen, 
without  leaving  their  positions,  can  secure  information 
on  the  status  of  any  work  in  progress.  They  secure 
this  information  from  a  group  of  girls  who,  equipped 
with  head-type  telephones,  sit  before  open-topped  files 
which  contain  complete  information  concerning  all  ap- 
plications for  service  pending  more  than  one  day  and 
not  yet  connected  to  the  company's  lines.  Data  on  these 
applications  are  filed  according  to  the  street  number 
of  the  building  in  which  the  work  is  being  done,  so 
that  in  asking  for  the  information  the  telephonic  sales- 
man merely  gives  the  house  number  and  the  street  to 
the  girl  at  the  information  files.  In  order  to  avoid 
mistakes  she  answers  with  the  name  of  the  customer 
as  soon  as  she  has  located  the  data  pertaining  to  the 
job.  If  the  name  corresponds  with  the  one  which  the 
calling  party  has  given  the  telephonic  salesman,  he 
knows  that  it  is  correct  information,  receives  it  and 
transmits  it  to  the  customer. 

Mature  Judgment  of  Men  Effects  a  Saving 

Formerly  girls  were  employed  instead  of  men  in  the 
positions  the  telephonic  salesmen  now  occupy.  During 
1913,  the  year  in  which  this  procedure  was  followed, 
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APPLICATION   FORM   FILLED  IN   BY  TELEPHONE  SALESMAN 

the  department  gave  the  salesmen  of  the  contract  de- 
partment 30,365  tips  or  leads,  and  classified  16,806  in- 
coming calls  as  inquiries.  When  the  change  was  made, 
installing  men  in  these  positions  in  1914,  only  20,000 
tips  or  leads  were  transmitted  to  the  sales  department, 
and  46,000  of  the  calls  received  were  classified  as  in- 
quiries. These  figures,  of  course,  indicate  that  the 
more  mature  commercial  judgment  of  the  telephonic 
salesmen  in  1914  saved  the  field  salesmen  of  the  con- 
tract department  the  many  miles  of  unnecessary  travel- 
ing and  walking  which  they  would  have  endured  had  it 
not  been  possible  for  the  men  at  the  switchboard  to 
handle  many  of  the  inquiries  and  give  the  customers 
the  information  desired  without  transmitting  the  cases 
to  the  sales  department  in  the  field.  More  important 
still,  they  saved  to  the  customers  many  hours  of  wait- 
ing. Instead  of  telephoning  for  a  salesman  to  bring 
a  contract  the  residence  customers  now  telephone  for 
electric  service  and  the  transaction  is  closed  in  one  or 
at  most  two  minutes. 

The  flexibility  of  the  telephone  equipment  in  com- 
parison with  the  flexibility  of  a  group  of  counter  or 
outside  salesmen,  is  well  indicated  by  the  curves  here- 
with, which  show  that  while  the  business  taken  by  the 
field  salesmen  over  the  counter  and  through  the  mail 
continued  along  with  but  a  slight  increase  during  the 
company's  very  busy  period,  the  heavy  peaks  were 
taken  by  the  telephone  bureau  by  increasing  the  num- 
ber of  telephonic  salesmen  and  information  clerks. 
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CURVES  WHICH  SHOW  THE  FLEXIBILITY  OF  THE  TELEPHONE 
ORDER-TAKING  EQUIPMENT  AS  COMPARED  WITH  OTHER  APPLI- 
CATION SOURCES.  ELECTRICALLY  SPEAKING,  THE  TELEPHONE 
ORDER-TAKERS  ABSORB  THE  PEAKS 

Besides  the  two  large  seasonal  peaks  of  the  year's 
business,  which  occur  about  May  1  and  Oct.  1,  there 
are  other  smaller  peaks  occurring  at  the  first  of  each 
week.  These  are  particularly  marked  on  Monday  morn- 
ing and  shortly  after  the  lunch  hour  Monday  afternoon. 
The  chief  clerk  in  charge  of  the  telephonic  salesmen 
has  learned  to  anticipate  these  peaks,  as  well  as  other 
times  of  abnormal  and  subnormal  business,  and  with 
considerable  accuracy  can  estimate  in  advance  how 
many  telephonic  salesmen  will  be  needed  at  the  board 
to  handle  the  business  arriving  at  that  position  for  any 
predetermined   time. 

Master  Card  Records  Kept  of  All  Completed  Con- 
nections FOR  Customers 

As  has  been  said,  the  information  regarding  all  cus- 
tomers' connect-up  work  in  progress  except  that  less 
than  one  day  old,  is  kept  in  the  files  before  the  girls 
to  give  information  to  the  telephonic  salesmen.  When 
a  job  is  finished,  however,  the  data  regarding  it  are 
transcribed  on  master  cards.  One  copy  is  filed  in  the 
same  department  within  easy  reach  of  the  girls,  so  that 
they  may  have  access  to  information  not  only  regarding 
work  in  progress,  but  regarding  the  installations  of 
all  of  the  customers  of  the  company. 

Saving  Time  for  Field  Men  and  Speeding  Up  Service 

A  very  good  illustration  of  the  results  obtained 
through  the  operation  of  the  work-dispatcher  idea  can 
be   seen   in  the   inspection  bureau.     Here  an   analysis 
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THE  SEMI-ANNUAL  MOVING  DAYS  ARE  REFLECTED  IN  THE 
RECORDS  OF  THE  CONTRACT  DEPARTMENT.  THE  BUSINESS  FOR 
191G  IS  REPORTED  TO  HAVE  OUTSTRIPPED  ALL  OTHER  YEARS 
BY   NEARLY   25   PER  CENT 
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showed  thai  the  men  t'ornu'rly  si)eiit  al)()ut  one-third  of 
their  time  in  actual  work,  one-third  in  transportation 
and  the  remaininij  one-third  in  the  office.  Since  the 
work-dispatcher  idea  has  been  put  into  effect  in  the 
inspection  department  the  inspectors  are  able  to  devote 
two  and  a  hall"  hours  more  daily  to  actual  field  work; 
that  is,  to  useful  work. 

In  the  inspection  bureau  the  report  form  used  for 
inspectors'  reports  has  replaced  four  other  forms.  They 
are:  Request  for  letter,  cancellation,  additional  order 
and  service  order.  Eflfectinj?  this  combination  has  in- 
creased the  working  efficiency  of  both  the  field  and 
clerical  organizations.  Inspectors'  reports  are  turned 
in  each  evening  by  the  field  inspectors  and  are  sorted 
and  sent  to  the  overhead  or  underground  departments 


wiring  at  that  particular  address  was  recently  found 
in  good  condition  and  has  not  been  disturbed.  Know- 
ing this  to  be  the  case,  the  department  does  not  send 
out  an  inspector  and  thus  saves  the  cost  of  inspection; 
allows  the  customer  to  secure  service  one  or  two  days 
sooner,  and  obtains  for  the  company  that  additional 
revenue  which  comes  to  it  through  the  one  or  two  days' 
sooner  use.  There  are  already  45,000  cards  in  this 
rapidly  growing  file,  and  all  of  them  are  cared  for 
directly  by  one  clerk.  Each  master  card,  as  it  is  called, 
contains  data  regarding  the  number  of  sockets  in  each 
apartment,  entrance  number  of  the  building,  the  num- 
ber of  lights  in  the  halls  and  basement,  the  size  of  the 
meter  installed,  and  whether  there  is  another  entrance 
to  the  building  from  another  street. 


rexM  c  IT*                                                                                                                                            gjj 

INSPECTOR'S    FIELD    REPORT              J 

SPECIAL  Instructions: 

ADDITIONAL  ..  MCTCR  NO 

SUCCESSOR  ^°  WETER  HO - 

Order Wire phase  ^"^'' volts 

UfTETR    TYPE 

""•"•"  LOCATION  •■;•• "• — — 

iNSPCCTOn 

To  "oVeITkT''  service  DIVISION: 

WIRE g^J^^gUNCEXTCNSlbN 

NATURE  OP                                                                                    LOCATION 

ADDITIONAL  BUSINESS 

iNSPCCTOn 

L                                                                                                                                                                                                                                                                                                                       — 

BUILDING  REP0.1T  NEW ON   FILE DATE 

.  WmiNO    NOT   STARTED          1 

FIXTURCl                                 14 

•  CMVICE  DROP 

26 

CONDUIT  IN— NO  WIRE*     2 

FIXTURCS  NOT 

All.  INSTALLID                  '» 

LINE  CUTIHaiON 

2T 

SCNVICe  HEAD                            3 

MOTORS                                    16 

2e 

.t.v,=..w,rcH 

CHANGC  MOTOR  TO 

17 

29 

CUTOOTt                                         E 

CHANSC MOTOR 

TO  2ao  VOLTS                    " 

TELEPHONE                             3J, 

CUTOUTS  tlOTTKIMMID     « 

NEUTRAL  GROUND               19 

RISER  NOT  APPROVED       31 

LINK  FUSE*                                  T 

SISN  NOT  INSTALLED         20 

CONNECT  OUT 

■  UtLDINO  TO  FRONT       32 

FUSE  PLuss                      e 

""ANo'IccuSt'ciTy""^' 

HOLDSCRVICC 

FORCITTO.  K                      " 

«OLIO  NtUTR«l.                         S 

C     ANOCTO 

VIRE     22 

CITY  APPROVAL                       34 

MCTCn  FITTINa                        10 

PRCSSURCWIRC                   23 

OCCUPIED                                3S 



MCTcn Loopa                   11 

*^1r"  ^"'"°""'             24 

AWAITINO                                36 
INST.  NOTICE 

MtTtR BOARD                           12 

TO  PRCSCNT  MCTCR       ^^ 

"o'l(*ON*fx"TURc"       '^ 

MCTCR FU>C«                           13 

ADV.NCC 

INSPECTOR 

PLEASE  WRITE  LETTER  TO 

RECOMMEND  CANCELLATION 
OF  THIS  APPLICATION 

REASON 

THE    TWO    SIDES    OF    THE    INSPECTOR'S    FIELD-REPORT    BLANK — A   FORM    WHICH    HAS   REPLACED    FOUR    OTHERS 


that  night  by  one  man  who  works  from  5  p.  m.  to  11 
p.  m.  to  speed  up  the  work  of  the  department.  The 
inspectors  report  by  telephone  each  day  about  noon, 
so  that  any  additional  calls  which  are  especially  urgent 
can  be  assigned  to  them  at  that  time. 

Some  Inspections  Are  Made  Without  Leaving  the 
Office 

Another  department  which  helps  the  customer  to  get 
service  quickly  is  the  clerical  bureau  of  the  distribu- 
tion department.  In  this  bureau  a  card  record  is  main- 
tained which  contains  accurate  data  on  the  installa- 
tion in  all  of  Chicago's  apartment  houses.  Thus  when 
the  inspection  department  is  notified  that  a  prospective 
customer  at  a  certain  address  desires  service,  it  con- 
sults this  card  file  and  may  learn  therefrom  that  the 


Commercial  installations  and  residential  installations 
not  listed  in  the  card  file  are,  of  course,  turned  over 
to  inspectors  who  are  assigned  a  certain  amount  of 
work  each  morning,  which  is  usually  enough  to  keep 
one  man  busy  in  his  territory  during  the  day.  His 
reports  on  completed  inspections  are  turned  in  at  night 
so  that  even  in  cases  where  installations  must  be  in- 
spected, service  may  be  rendered  in  two  days  if  the 
installation  is  found  correct  in  every  way  by  the  in- 
spector. If  he  finds  defects  in  the  wiring  a  letter  is 
written  to  the  owner  of  the  property  outlining  the  con- 
ditions which  exist  there. 

The  efforts  of  297  men  in  the  customers'  service  and 
repair  department  are  devoted  to  making  the  company's 
service  as  continuous,  reliable  and  convenient  to  use  as 
it   is  easy  to  get.     As   in  the  applications  bureau,   a 
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twenty-position  telephone  board,  known  as  the  service 
bureau,  is  maintained  and  receives  from  the  main 
switchboard  all  calls  pertaining  to  trouble  on  the  cus- 
tomers' premises.  The  operators  at  this  board  receive 
the  customers'  requests  for  lamps  or  for  repairs,  and 
fill  out  repair  tickets  which  are  carried  to  four  work 
dispatchers  by  a  motor-driven  conveyor.  The  lamp  re- 
quests are  sorted  and  routed  by  the  lamp  renewal  de- 
partment for  delivery  the  following  day. 

The  work  dispatchers  control  the  operation  and  the 
movements  of  about  seventy-five  repairmen,  each  of 
whom  operates  in  his  particular  district  of  the  city. 
On  Dec.  20,  1915,  one  of  the  busy  days  of  the  year, 
2880  calls  of  various  kinds,  or  more  than  four  calls  per 
minute,  were  handled  by  the  work  dispatchers  of  the 
service  bureau.  The  average  number  of  calls  per  day 
handled  by  this  department  throughout  the  year  is  1950. 

The  repairmen  are  known  by  number.  They  call  the 
work  dispatcher  each  hour,  whether  they  have  com- 
pleted the  assignments  given  them  at  the  end  of  the 
previous  hour  or  not,  and  in  this  manner  each  repair- 
man receives  a  fresh  group  of  assignments  at  the  end 
of  an  hour.  Each  repairman  travels  his  district  either 
in  a  small  electric  or  gasoline  car.  The  only  work  these 
repairmen  do  on  the  customers'  premises  is  to  replace 
fuses  and  make  petty  repairs,  give  customers  new  heat- 
ing appliance  cords  gratis  in  place  of  worn  ones,  and 
gather  defective  heating  appliances  to  be  taken  to  the 
company's  repair  shop  for  free  repair  or  part  renewal. 

Defective  heating  appliances  which  "are  gathered  in 
by  these  repairmen  are  taken  to  three  main  sub-depots 
on  the  South  Side,  West  Side  and  Northwest  Side  of  the 
city.  From  these  three  sub-depots  the  appliances  are 
transported  to  the  repair  shops  of  the  company  on 
Market  Street  by  three  3-ton  electric  trucks,  which 
make  a  round  trip  early  each  morning.  With  this  sys- 
tem the  average  time  which  elapses  from  the  time  the 
customer  calls  on  the  telephone  stating  that  some  ap- 
pliance is  out  of  order  until  it  is  returned  to  the  cus- 
tomer in  good  condition,  is  generally  about  two  days. 
The  time  which  elapses  between  the  customer's  tele- 
phone call  and  the  time  when  the  repairman  arrives  for 
the  defective  appliance  is  usually  less  than  one  hour. 

Certain  classes  of  calls,  however,  are  considered 
urgent  and  receive  immediate  and  special  attention. 
Calls  pertaining  to  washing  machines  are  of  this  class, 
and  are  attended  to  in  advance  of  the  regular  routine. 
Most  of  the  troubles  which  these  men  discover  are 
mechanical,  and  many  of  them  can  be  fixed  on  the  cus- 
tomer's premises. 

$18,000  Spent  for  Free  Repairs  in  1915 

But  the  extent  to  which  the  gratis  repair  work  is 
carried  on  by  the  company  may  better  be  judged  from 
the  fact  that  during  the  year  1915  the  total  number  of 
repair  calls  handled,  exclusive  of  appliance  calls,  was 
202,012,  or  an  average  of  670  per  day.  During  the  same 
period  the  total  number  of  heating  device  calls  was  59,- 
351,  or  297  a  day.  Of  this  number  of  heating  device 
calls  37,228  required  repairs  of  such  nature  that  the 
device  had  to  be  taken  to  the  company's  repair  shop. 
The  following  table  shows  the  number  of  devices  which 
were  repaired  free  in  the  shops  during  1915: 

Platirons     10,331 

Percolators 1,448 

Toasters     403 

Curling  irons    815 

Stoves     100 

Heating  pads 277 

Water  heaters   25 

INIiscellaneous    353 

Grills    41 

Christmas  tree  outfits 20 

Total    37.228 

The  fact  that  the  work  of  this  department  is  growing 
rapidly  may  be  judged  from  the  following  data:     Dur- 


ing 1913  the  total  number  of  heating  device  calls  was 
28,144,  whereas  in  1914  it  was  48,880  and  during  1915 
was  59,351. 

Is  It  Worth  While? 

The  expense  to  the  company  of  operating  this  depart- 
ment and  making  these  repairs  for  the  customers  gratis 
during  1915  was  approximately  $18,000.  But  when  it 
is  considered  that  a  conservative  estimate  shows  the 
irons  put  back  in  service  by  this  method  consume  in 
the  one  month  following  about  125,000  kw.-hr. ;  that 
the  percolators  consume  7000  kw.-hr. ;  the  toasters  2250 
kw.-hr. ;  the  curling  irons  200  kw.-hr. ;  the  stoves  2250 
kw.-hr.;  the  heating  pads  6  kw.-hr.;  the  grills  49  kw.- 
hr.,  and  the  miscellaneous  appliances  at  least  45  kw.-hr., 
making  a  total  of  136,854  kw.-hr.,  the  necessity  for 
some  such  system  of  repairs  can  be  appreciated.     For, 


ONE  OF  THE  SEVENTY-FIVE  "REPAIR  MEN"  WHO.  ON  OCCASION, 
LOAN  ELECTRIC  IRONS  TO  WORRIED  WOMEN  CUSTOMERS  AND 
OTHERWISE   HELP   TO   MAKE   EDISON    SERVICE   EASY   TO    USE 

if  the  monthly  consumption  of  all  of  these  devices 
amounted  to  136,854  kw.-hr.,  the  annual  consumption 
would  be  1,642,248  kw.-hr.,  which,  if  considered  at  4 
cents  per  kilowatt-hour,  would  mean  a  gross  income  to 
the  company  of  about  $65,000,  or  about  three  and  a 
half  times  the  cost  of  performing  the  service  if  each 
appliance  were  repaired  only  once  a  year.  It  is  found, 
however,  that  some  customers  have  certain  devices  re- 
paired more  often  than  once  a  year.  There  is  also  a 
large  number  of  calls  that  should  not  be  necessary. 

It  will  be  noted  that  the  table  herewith  contains  no 
mention  of  vacuum  cleaners,  and  this  is  attributed  to 
the  fact  that  manufacturers  take  care  of  the  vacuum- 
cleaner  troubles.  If  the  repairman  calls  and  finds  a 
case  of  trouble  on  a  vacuum  cleaner  that  he  cannot 
himself  remedy  he  transmits  his  information  to  the 
company's  central  office,  where  it  is  again  forwarded  to 
the  manufacturer  of  the  cleaner.  The  manufacturers 
provide  very  rapid  repair  service  on  these  devices. 

Iron  troubles  are  most  numerous,  due  to  the  fact 
that  there  are  a  great  many  more  of  them  being  used 
than  any  other  appliance.  For  this  season  each  repair- 
man is  provided  with  one  or  two  flatirons,  which  he  may 
loan  to  customers  at  his  discretion  when  it  becomes 
necessary  for  the  customer's  iron  to  be  sent  to  the 
repair  shop  for  two  days. 

A   Mine  of  Information   Maintained  to   Speed  up 
Service 

Still  another  department  which  is  well  equipped  to 
aid  in  rendering  the  customer  prompt  attention  is  the 
overhead  service  division  of  the  distribution  engineer- 
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iiiff  department.  Men  in  this  (lei)artment,  without  leav- 
injr  the  otlice,  can  tell  the  contract  department  or  the 
customer  himself,  whether  service  can  he  j^iven  at  any 
address  within  the  limits  of  Chicajjjo.  They  can  also 
tell  whether  a  line  extension  will  he  necessary  to  serve 
a  customer  at  a  certain  location;  whether  the  present 
transformer  ratinj?  in  that  district  is  sullicient  to  per- 
mit the  customer's  additional  load  being  connected,  and 
whether  or  not  the  pole  on  which  the  present  trans- 
former is  situated  is  large  enough  to  carry  a  bigger 
transformer  in  case  it  is  necessary  to  install  a  larger 
unit.  All  of  these  data  are  carried  in  an  interlocking 
system  of  card  and  map  records  which  cover  the  com- 
pany's entire  GO-cycle  system. 

Knowing  that  it  is  the  company's  policy  to  allow  a 
certain  expenditure  in  line  extensions,  per  customer, 
this  department  can  also  readily  tell  the  contract  de- 
partment approximately  how  much  business  must  be 
obtained  in  a  certain  district  to  justify  a  line  extension, 
since  it  also  knows  that  a  line  extension  generally  costs 
the  company  about  $300  a  block. 

Transformer  Work  Standardized  to  Promote  Speed 
AND  Efficiency 

The  distribution  engineering  department  also  has  a 
scheme  for  speeding  up  the  process  of  giving  service 
where  a  transformer  installation  is  necessary.  A  full 
set  of  plans,  comprising  nine  blueprints,  has  been 
worked  up  to  show  in  detail  every  type  of  customers' 
transformer  installation  that  the  company  employs. 
Each  one  of  these  blueprints,  besides  being  a  detailed 
description  of  the  installation  as  it  will  be  when  com- 
pleted, also  carries  a  complete  list  of  material  needed 
for  the  job.  Each  one  of  these  prints  is  numbered,  so 
that  they  prove  time-savers  to  the  office  men  who  order 
the  installation,  to  the  foremen  who  must  carry  out 
the  work,  and  finally  reduce  the  time  required  to  provide 
the  customer  with  service. 

The  street  department  has  laid  down  an  imperative 
rule  to  the  effect  that  "every  service  must  be  completed 
in  2  A  plus  2  days."  In  this  rule  the  letter  A  signifies 
the  actual  time  for  doing  the  work  in  days.  This 
department  has  several  schemes  for  aiding  itself  in 
adhering  strictly  to  the  rule. 

When  jobs  come  to  this  department  they  are  passed 
through  the  hands  of  a  work  planner,  who  is  called 
the  job  supervisor  and  whose  duties  are  to  see  that 
each  job  can  be  executed  as  it  was  originally  planned 
by  the  department  which  originated  it.  This  work- 
planner  also  arranges  for  whatever  special  material  is 
needed,  and  he  sees  that  all  city  and  private-property 
permits  and  agreements  with  other  companies  have 
been  secured  before  the  job  is  given  to  the  foreman  to 
execute.  He  is,  in  fact,  what  his  name  implies — a  man 
who,  from  a  practical  viewpoint,  plans  the  work  for  the 
men  who  must  carry  it  out. 

Careful  Routing  Saves  Retracing  Steps 

To  insure  efficient  operation  of  the  men  who  are 
executing  the  work,  each  of  the  three  districts  of  the 
city  is  placed  under  a  work  dispatcher.  Each  morning 
this  work  dispatcher  places  colored  pins  in  a  city  map 
before  him,  each  pin  indicating  a  job  that  must  be  done 
that  day.  To  these  various  colored  pins  he  adds  enough 
additional  pins  to  make  a  day's  work,  provided  the 
"must"  work  is  not  sufficient  to  keep  the  gang  going 
all  day.  With  these  pins  in  place  on  his  particular 
portion  of  the  city  map,  he  then  lays  out  with  different 
colored  string  an  economical  route  for  eafch  gang.  Each 
route  is  laid  out  so  that  the  crew  can  begin  work  in 
the  morning  near  the  supply  depot  from  which  it 
operates,  and  finish  at  night  as  near  as  possible  to  the 
depot  from  which  it  started. 


Even  the  truck  bodies  which  these  crews  use  have 
been  designed  for  economical  and  speedy  handling  of 
material.  For  instance,  the  insulators  in  the  loaded 
trucks  are  carried  on  upright  unthreaded  pins  in  draw- 
ers, so  that  they  may  always  be  available,  so  that  they 
are  never  covered  up  by  other  material,  and  so  the  bed 
of  the  truck  is  always  in  an  orderly  condition.  liike- 
wise,  the  wire  is  carried  on  reels  instead  of  in  loose 
coils,  as  is  the  usual  practice. 

A  Red  Tag  That  Insures  the  Maximum   Speed  in 
Service 

Besides  all  these  provisions  for  giving  the  customer 
rapid  service  in  the  ordinary  course  of  events,  there  is 
provided  a  method  by  which  a  particularly  important 
job  may  be  given  special  attention.  If,  for  instance, 
an  engine  in  an  isolated  job  should  break  down  in  such 
a  manner  that  two  weeks'  time  would  be  required  to 
repair  the  damage,  and  if,  in  the  ordinary  course  of 
events,  it  would  require  twenty-one  days  to  provide  the 
isolated  plant  owner  with  central  station  electric  serv- 
ice, the  general  contract  agent  or  any  of  his  three  lieu- 
tenants could  issue  a  "special  attention  slip"  for  the 
job,  which  would  probably  insure  its  completion  within 
seven  days. 

When  a  special  attention  slip  is  issued  the  distribu- 
tion department  really  takes  the  work  which  the  job 
requires  through  its  own  hands  and  through  all  other 
departments  it  must  traverse  by  special  messenger. 
The  distribution  department  acts  as  the  special  agent, 
but  the  co-operation  of  all  other  departments  is,  of 
course,  required  for  successful  operation  of  this  plan. 
To  assure  co-operation  and  prompt  attention  at  every 
turn  a  glaring  red  tag,  of  which  several  copies  are 
made,  is  attached  to  any  matter  which  has  bearing  upon 
the  special  attention  job.  Such  a  procedure  costs  the 
company  a  little  more  to  handle  than  ordinary  routine 
business,  but  it  provides  a  means  whereby  the  ordinary 
routine  may  be  overstepped  and  service  provided  at 
record-breaking  speeds  when  such  measures  are  really 
necessary.  Of  course,  the  success  of  this  plan  rests 
entirely  upon  the  assumption  that  it  shall  not  be  abused, 
and  therefore  the  authority  for  issuing  the  red  slips  is 
vested  only  in  the  general  contract  agent  and  his  first 
lieutenants  in  the  power  and  the  lighting  divisions. 


Increase  in  Power  Sales  in  Massachusetts 

Massachusetts  central  stations  sold  about  210,000,000 
kw.-hr.  to  motor  users  in  the  fiscal  year  1915,  compared 
with  about  132,000,000  kw.-hr.  in  1914,  according  to 
data  drawn  from  the  annual  reports  of  the  Gas  and 
Electric  Light  Commission.  ,  The  largest  volume  of 
power  sales,  51,921,760  kw.-hr.,  was  that  of  the  Connec- 
ticut River  Transmission  Company  (now  the  New  Eng- 
land Power  Company),  the  Edison  Electric  Illuminating 
Company  of  Boston  being  second,  with  power  sales  of 
30,382,072  kw.-hr.,  and  the  Worcester  Electric  Light 
Company  third,  with  15,406,134  kw.-hr.  Adding  the 
energy  sold  to  street  railways,  most  of  which  is  utilized 
in  the  operation  of  motors,  it  appears  that  about  250,- 
000,000  kw.-hr.  of  knowm  power  business  was  enjoyed 
by  the  Massachusetts  companies  last  year.  About  650,- 
000,000  kw.-hr.  were  generated  during  the  year,  so  that 
in  round  numbers  one-third  of  the  energy  delivered  at 
the  bus  was  utilized  by  power  customers,  and  probably 
very  nearly  half  the  total  volume  of  energy  sold  went 
to  power  users.  The  station  load  factor  associated  with 
so  large  a  relative  power  business  was  doubtless  a  con- 
tributing element  in  the  increasing  efficiency  of  station 
service  noted  among  the  Massachusetts  plants  as  a 
whole. 
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Public   Demands  a  Square  Deal   for  the    Utility 

How  the  People  in  an  Idaho  City  Protested  Against  a  Proposed  Attack  by  the  City  Council  and 
Told  What  the  Company  Had  Done  for  the  Community 


A  STRIKING  example  of  the  value  of  good-will  to 
a  public  utility  is  afforded  by  a  recent  popular 
uprising  in  favor  of  the  Lewiston-Clarkston  Im- 
provement Company,  Lewiston,  Idaho,  when  the  electric 
rates  were  attacked  by  an  engineer  from  without  the 
State,  who  sought  to  bargain  with  the  Lewiston  City 
Council  for  an  appeal  to  the  Idaho  Public  Service  Com- 
mission for  a  reduction  in  the  price  of  energy.  The 
engineer  offered  to  attack  the  rates  on  the  basis  of  a 
compensation  of  $100  for  each  1  per  cent  reduction, 
with  a  $1,500  limit.  The  proposition  looked  attractive 
to  the  council  at  first  and  was  tentatively  accepted.  As 
soon  as  the  citizens  became  aware  of  the  proposed  pro- 
ceedings, the  community  rose  in  opposition  to  the  plan. 

The  company  serves  a  population  of  about  10,800  in 
Lewiston,  Clarkston  and  Asotin.  Energy  is  supplied 
from  a  combined  steam  and  water-power  generating 
plant,  the  base  rates  being  as  follows:  Residence  light- 
ing, maximum  12  cents  net  per  kilowatt-hour,  minimum 
charge  $1.25  per  month;  commercial  lighting,  maximum 
net  rate  11  cents  per  kilowatt-hour,  minimum  charge 
$1.25  per  month;  sign  lighting,  8  cents  per  kilowatt- 
hour;  window  lighting,  8  cents  per  kilowatt-hour;  maxi- 
mum power  rate,  9  cents  per  kilowatt-hour  net,  with 
maximum  service  charge  of  $1.50  per  month  per  horse- 
power, the  minimum  energy  rate  being  3  cents;  refrig- 
erating rate  (commercial),  $6  per  horsepower  per 
month  on  maximum  demand  basis;  industrial  rate,  5 
cents  per  kilowatt-hour. 

When  the  public  understood  the  method  proposed  and 
began  to  protest  to  the  council,  the  company  made  no 
official  appearance  before  that  body,  and  did  not  do  any 
advertising.  From  every  quarter,  however,  defenders 
of  its  charges  and  policies  arose,  as  the  reward  of  a 
progressive,  modern  administration.  A  public  meeting 
of  the  council  was  held,  at  which  many  citizens  vigor- 
ously urged  that  the  arrangement  between  the  council 
and  the  engineer  be  rescinded. 

The  grounds  for  this  protest  included  the  following 
points:  That  an  investigation  of  rates  at  the  time  was 
ill-advised,  particularly  when  the  offer  to  reduce  them 
came  from  an  outside  party  for  a  contingent  fee;  that 
the  corporation  which  was  the  object  of  attack  was  a 
home  institution,  and  that  any  person  was  privileged  to 
bring  its  business  before  the  Public  Service  Commis- 
sion, and  that  the  company  had  supported  not  only  light 
and  power,  but  community  development.  Several 
speakers  commended  the  work  of  Robert  A.  Foster, 
president  and  general  manager  of  the  company,  instanc- 
ing the  public-spirited  policies  maintained  and  pictur- 
ing the  benefit  conferred  upon  the  community  by  the 
development  of  its  electrical  facilities  by  the  Adams 
interests  of  Boston. 

Praise  for  the  Company 

One  speaker  said  that  the  people  felt  most  friendly 
toward  the  company,  and  were  justified  in  this  attitude 
because  of  the  expense  attached  to  the  development, 
repairs  to  ditch  lines,  flumes,  auxiliary  plant  and  other 
improvements;  that  the  company  was  entitled  to  every 
lift  the  people  could  give  it.  It  was  pointed  out  that 
two  voluntary  reductions  in  rates  had  already  been 
made  by  the  company  in  Asotin,  and  it  was  argued  that 
when  the  time  was  ripe  for  a  further  decrease  the  com- 
pany itself  would  bring  this  about.    "Beware  of  Greeks 


bearing  gifts,"  said  one  defender  of  the  company.  An- 
other opponent  to  a  rate  investigation  urged  that  the 
interests  of  the  company  and  of  the  community  were 
the  same,  and  pointed  out  that  the  present  manage- 
ment was  eminently  fair,  taking  into  consideration 
every  complaint  and  weighing  it  with  care. 

Addressing  the  council,  another  speaker  said:  "Be 
fair  with  capital,  and  the  moment  a  corporation  gets 
on  a  paying  basis,  do  not  strike  it  down."  A  repre- 
sentative of  a  delegation  of  citizens  from  Lewiston 
Orchards  said  that  he  was  cognizant  of  the  trying 
period  through  which  large  corporations  are  now  pass- 
ing, including  the  local  light  and  power  company,  and 
asked  the  council  to  reconsider  its  action.  An  outlay 
of  $5,000  by  the  company  for  a  line  extension  to  this 
section  was  instanced,  emphasis  being  laid  upon  the 
fact  that  years  must  pass  before  a  profit  could  be  real- 
ized from  this  branch  of  the  distribution  system. 

The  point  was  also  made  that  outside  capital  is  needed 
in  the  development  of  Idaho,  but  that  it  cannot  be 
secured  if  it  is  to  be  hampered  at  every  turn.  It  was 
stated  that  in  the  past  year  the  company  had  expended 
approximately  $17,000  more  in  improvements  than  it 
took  in.  The  proprietor  of  a  large  cold-storage  market 
and  a  substantial  consumer  of  energy  announced  him- 
self as  decidedly  opposed  to  any  action  to  reduce  rates, 
considering  those  in  force  as  equitable.  By  a  vote  of 
five  to  one  the  council  then  killed  the  proposed  inves- 
tigation. 


How  TO  Attract  Capital 


'^ 


Editorial  comment  in  the  local  and  other  Northwest- 
ern papers  of  general  circulation  strongly  commended 
the  attitude  of  the  public  and  the  willingness  of  the 
council  to  rescind  the  investigation  program,  and  em- 
phasized the  broader  aspects  of  the  case  in  relation  to 
the  development  of  the  State.  The  Lewiston  Tribune 
in  its  discussion  of  the  subject  said:  "The  surplus 
money  of  this  country  is  not  being  employed  in  the 
great  work  of  development  as  heretofore.  Much  of  it 
is  lying  in  the  banks  idle.  Why?  Is  it  the  highlj'- 
successful  corporation  baiters  in  the  politics  of  the 
country  who  are  chiefly  responsible  for  this  loss  of  con- 
fidence by  which  thousands  of  wage-earners  are  left 
without  employment?  ...  In  some  parts  of  the 
country  development  has  come  to  a  standstill.  .  .  . 
There  are  doubtless  some  of  this  old  school  of  merciless 
exploiters  still  alive  and  busy  in  spite  of  all  the  regula- 
tion, prosecution  and  penalizing  that  have  been  going 
on.  But  it  is  generally  conceded  and  is  quite  well  known 
that  there  is  much  less  of  this  thing  than  formerly,  and 
that  the  industrial  world  is  to-day  upon  at  least  as 
honest  a  basis  as  other  lines  of  human  interest  and  con- 
tention. 

"Unless  something  can  be  done  to  strengthen  the 
confidence  of  the  owners  of  money  now  deposited  in 
the  banks,  they  are  not  going  to  invest  in  railways, 
utility  corporations  or  other  enterprises  that  are  being 
so  fiercely  regulated,  so  continually  threatened,  so  often 
denied  even  reasonable  protection  of  property,  so  merci- 
lessly kicked  about  in  politics,  and  so  abused  and  raided 
by  many  of  the  people  who  have  their  prejudices  as  well 
as  their  cupidity  aroused  against  them.  As  long  as  the 
owners  of  the  money  are  left  to  suspect  or  even  to  fear 
that  all  their  profits  and  even  more  than  that  may  be 
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taken  from  tliein  in  di'lciulinK  lawsuits,  paying  taxes, 
penalties,  danuiKes  and  in  reduction  ol'  rates,  of  course 
they  are  not  }?oing  to  take  the  risk,  in  addition  to  the 
usual  and  necessary  risk  of  the  undertaking." 

Under  the  caption  "A  Blow  to  the  Ambulance  Chaser," 
the  Idaho  Statesman,  Boise,  pointed  out  the  unique  dis- 
tinction of  Lewiston.  whose  people  "have  set  an  exam- 
ple, not  only  for  Idaho  but  for  the  entire  Northwest,  all 
of  which  is  still  in  the  constructive  stage— still  in  the 
making-  This  example  has  two  angles.  One  runs  to 
a  broad  public  policy  of  according  fair  treatment  to 
public  utilities,  encouraging  them  to  branch  out  and  to 
aid  in  upbuilding  the  districts  in  which  they  operate 
instead  of  harassing  them  through  official  channels, 
curtailing  the  revenue  they  need  for  extensions  and  im- 
provements, and  forcing  them  to  the  door  of  bank- 
ruptcy, if  not  shoving  them  through.  The  other  angle 
carries  us  to  what  is  known  as  the  'ambulance  chaser.' 
.  The  industrial  ambulance  chaser  is  equally  per- 
nicious in  his  activity.  For  profit,  for  political  prestige 
or  for  other  reasons  he  is  ever  present,  encouraging 
thoughtless  organizations  and  a  public  that  he  too  often 
finds  gullible  to  bitter  antagonisms  against  corpora- 
tions that  have  in  good  faith  invested  in  the  community, 
whose  interests  are  identical  with  that  of  the  com- 
munity. ...  If  the  policy  adopted  by  the  people  of 
Lewiston  had  been  adopted  by  all  the  people  of  Idaho, 
the  resources  of  this  State  would  have  been  developed 
to  a  far  greater  extent." 

Fair  Treatment  Required 

Commenting  upon  "A  Square  Deal  to  Capital,"  the 
Portland  Oregonian  pointed  out  that  the  reasons  for 
hostility  to  public  utility  corporations  have  practically 
been  done  away  with  by  public  regulation;  that  direct 
legislation  in  the  Pacific  States  has  made  corporations 
powerless  in  politics  except  so  far  as  they,  with  other 
citizens,  appeal  openly  to  the  people's  reason  and  sense 
of  justice,  "The  public  interest  requires  fair  treat- 
ment, for  the  operations  of  corporations  are  the  only 
practicable  means  by  which  large  enterprises  for  the 
development  of  the  country  can  be  carried  out.  If  by 
being  denied  adequate  rates  or  by  excessive  taxation, 
corporations  are  prevented  from  earning  a  fair  profit, 
capitalists  will  not  buy  their  securities,  will  invest 
their  money  elsewhere,  and  development  of  the  country 
will  be  prevented  or  seriously  retarded.  It  is  high  time 
that  the  people  of  Oregon  as  well  as  other  Pacific  States 
changed  their  attitude  toward  corporations  to  accord 
with  the  changed  attitude  of  corporations  toward  them. 
Prosperity  in  the  East  is  creating  a  vast  supply  of  new 
capital.  It  will  come  here  if  we  turn  a  deaf  ear  to 
schemers  like  the  man  who  made  the  proposition  to 
Lewiston.  The  anti-corporation  cry  will  soon  die  if  the 
politicians  find  it  is  unpopular.  .  .  .  Let  us  silence 
the  demagogue  and  invite  capital  to  come  in  by  giving 
it  a  square  deal." 

Replying  to  an  inquiry  by  the  Electrical  World, 
Mr.  Foster  states:  "We  subscribe  to  everything  which 
our  citizens  attempt  to  do  as  a  local  undertaking,  and 
give  our  time  freely,  believing  that  in  helping  to  build 
up  our  community  we  are  only  helping  ourselves.  I 
have  made  it  a  practice  to  meet  and  know  nearly  every- 
one, and  give  personal  attention  to  complaints,  which 
if  allowed  to  fester  might  make  trouble  in  the  future. 
At  our  counters  we  have  men  who  have  the  ability  and 
disposition  to  meet  the  public  cordially,  and  it  is  an 
unwritten  law  that  no  customer  shall  go  away  dissatis- 
fied if  there  is  any  reasonable  chance  to  adjust  what- 
ever difference  there  may  be.  We  are  now  attempting 
to  make  a  development  which  not  only  will  build  a  con- 
siderable city  at  this  point,  but  will  greatly  enlarge  the 
activity  of  this  particular  company." 


PRECAUTIONS  WHEN  USING 

COPPER  SUBSTITUTES 

German  Engineers  Discover  and  Define  Limitations 

to  the  Use  of  Zinc  Wire  for  Overhead 

and  Underground  Circuits 

It  has  been  found  by  German  engineers  that  bare  zinc 
wires  or  cables  are  not  suitable  for  overhead  lines  for 
the  reasons  outlined  in  an  article  in  the  Electrical 
World  of  April  29,  1916.  The  main  reason  given  is  its 
mechanical  weakness  and  liability  to  breakage  under 
atmospheric  influence.  As  a  substitute  for  copper  in 
overhead  lines  only  iron  is  now  considered.  German 
experience  has,  however,  indicated  that  in  general  rub- 
ber-insulated zinc  conductors  as  well  as  jacketed  wire 
can  be  used  in  the  same  way  and  installed  in  the  same 
manner  as  in  the  case  of  insulated  copper  con- 
ductors. When  binding  zinc  wire  into  eyes,  how- 
ever, some  care  is  necessary,  and  in  particular  it 
is  unwise  to  bend  the  zinc  wire  around  the  sharp 
edge  of  tools  having  a  small  radius  of  curvature. 
Neither  should  it  be  subjected  to  unnecessary  pull.  The 
soldering  of  zinc  wire  requires  particular  care  on  ac- 
count of  the  low  temperature  of  fusion.  It  is  best  to 
avoid  it  as  far  as  possible  and  make  all  connections  by 
binding  posts  or  screws.  Experience  indicates  the  im- 
portance of  using  constructions  which  prevent  the  escap- 
ing of  single  wire  strands,  as  in  bushing  and  slot  con- 
tacts. Zinc-wire  fittings  and  accessories  do  not  differ 
from  those  used  with  copper. 

The  precautions  to  be  observed  in  laying  copper  cables 
with  paper  insulation,  as  regards  the  paper,  apply 
equally  to  zinc  cables.  It  is  undesirable  for  the  radius 
of  curvature  to  be  less  than  twenty-five  times  the  cable 
diameter.  If  cables  are  laid  in  cold  weather,  they  must 
first  be  warmed  jn  a  suitable  manner,  and  cables  which 
have  been  laid  should  not  be  moved  nor  subjected  to  any 
mechanical  strain  during  cold  weather.  In  making 
joints  it  is  necessary  to  avoid  the  heating  of  the  filler 
much  beyond  100  deg.  C.  Warming  the  zinc  conductor 
with  the  soldering  lamp  is  not  permissible.  Binding 
screws  need  not  be  of  zinc,  since  when  the  cable  sleeves 
are  properly  protected  from  moisture  no  electrolytic 
action  need  be  feared.  Contact  points  of  zinc  with  other 
metal-s  exposed  to  either  direct  moisture  or  to  damp  air 
must  be  protected  by  a  coat  of  shellac  or  paint,  and 
this  should  be  observed  in  connecting  rubber-insulated 
zinc  conductors  with  copper  or  brass  binders. 

As  regards  loading,  the  increase  in  temperature  of 
the  conductor  should  not  be  allowed  to  exceed  25  deg. 
C.  In  general,  zinc  cable  may  be  given  for  the  same 
temperature  increase  about  one-half  the  current  load- 
ing of  copper  cable  of  the  same  cross-section.  The  cur- 
rent required  for  fusing  the  conductor  metal  is  some- 
what higher  for  zinc  cables  in  spite  of  the  lower  fusion 
point  (412  deg.  C.  against  1084  deg.  C.  for  copper) 
because  of  the  greater  mass  of  metal.  As  a  light  arc  is 
more  easily  interrupted  with  zinc  than  with  copper, 
there  is  little  danger  that  in  case  of  a  short-circuit  a 
longer  section  of  zinc  cable  would  be  rendered  useless. 
For  heavy  current  it  is  desirable  to  use  no  zinc  cable 
of  less  than  16  sq.  mm.  cross-section,  and  for  this  cross- 
section  stranded  conductors  should  be  employed  for 
mechanical  strength.  Test  wires  should  be  avoided  in 
zinc  cable  because  individual  zinc  wires  are  likely  to 
tear  under  excessive  mechanical  strain,  while  the  in- 
sertion of  iron  or  copper  wires  renders  electrolytic 
phenomena  possible. 

The  electrical  characteristics  of  zinc  conductors  and 
their  use  for  busbars,  to  replace  copper  in  electrical  ma- 
chines and  for  house  wiring  installations,  were  pre- 
sented in  the  article  to  which  reference  has  already  been 
made. 


July  1,  1916 


ELECTRICAL    WORLD 


23 


Lighting  Industry  Maintains  Large  Growth 

April  Earnings  from  Sales  of  Energy  for  Light  and  Power  Total  $33,100,000 — Output  for 

the  Month  of  April  Was  1,778,000,000  Kw.-Hr. 


REFLECTING  the  general  prosperity  of  the  United 
States  the  electric  light  and  power  industry  con- 
tinues to  show  at  the  end  of  each  month  a  more 
than  substantial  increase  in  earnings  and  output  in 
comparison  with  the  figures  for  the  corresponding 
month  a  year  ago.  According  to  statistics  received  and 
compiled  by  the  Electrical  World,  the  increase  in 
gross  revenue  from  light  and  power  sales  during  April 
last,  as  compared  with  April,  1915,  was  approximately 
$4,500,000.  For  the  month  of  April,  1916,  the  gross 
revenue  was  $33,100,000  and  the  output  was  1,778,- 
000,000  kw.-hr.  The  increase  in  output  over  April  of 
last  year  was  340,000,000  kw.-hr.,  or  23.6  per  cent.  This 
increase  in  output  is  equal  to  the  combined  monthly 
output  of  California,  Oregon,  Washington,  Montana, 
Idaho,  Wyoming,  Colorado,  New  Mexico,  Arizona,  Utah 
and  Nevada. 

TABLE  I— CENTRAL-STATION  RETURNS  FOR  TWELVE-MONTH  PERIOD 
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64 
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During  the  fir.st  four  months  of  1916  the  earnings 
totaled  up  to  $140,000,000  againist  $121,400,000  for  the 
first  four  months  of  1915.  Should  the  earnings  keep 
up  at  this  rate  the  1916  totals  will  be  well  over  the 
$400,000,000  mark. 

Percentages  of  increase  were  less  in  April  than  in 
preceding  months.     Both  earnings  and  output  are  fall- 

TABLE  III— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT 
HOUR  OUTPUT  FOR  UNITED  STATES-CITIES  GROUPED  BY  SIZE 


July 

INCOME: 

Group  1 

5.3 

Group  2 

8.8 

Group  3 

9.7 

Group  4 

8.2 

Group  5 

8.5 

OUTPUT: 

Group  1 

11.1 

Group  2 

18.1 

Group  3 

4.5 

Group  4 

12.5 

Group  5 

20.5 

July     Aug.     Sept.     Oct.     Nov.     Dec.     Jaik      Feb.     Mch.    Apr. 


7.2 
9.1 
14.5 
8.0 
7.5 


9.7 
19.0 
13.0 
10.9 
12.7 


7.3 
10.0 
15.4 

9.0 
11.9 


12.2 
18.9 
24.0 
11.3 
19.3 


8.7 
11.4 
23.4 

8.7 
5.7 


10.7 
21.4 
27.3 
13.4 
1.7 


9.8 
12.8 
18.0 
11.9 
13.0 


17.0 
29.0 
36.0 
18.0 
13.4 


10.2 
13.8 
19.8 
13.6 
13.0 


19.0 
31.5 
33.0 
16.3 
9.7 


10.7 
21.3 
18.3 
13.1 
7.2 


19.0 
28.0 
33.2 
22.6 
8.5 


14.1 
20.0 
20.7 
15.7 
18.5 


25.4 
40.6 
39.6 
29.7 
22.4 


16.0 
18.5 
28.1 
19.9 
26.5 


22.0 
28.1 
39.0 
18.0 
29.9 


13.9 
17.0 
24.7 
17.3 
17.1 


20.0 
25.5 
37.7 
22.5 
33.5 


TABLE  IV— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  NEW  ENGLAND  STATES— GITIE.S  GROUPED 
ACCORDING  TO  SIZE 


INCOMES 
Group  1. 
Group  2 . 
Group  3 . 
Group  4 . 
Group  5 . 

OUTPUT: 
Group  1 . 
Group  2 . 
Group  3 . 
Group  4 . 
Group  5 . 


July 

Aug. 

Sept. 

Oct. 

11.2 

11.0 

10.6 

12.7 

7.0 

9.6 

10.3 

12.6 

10.2 

16.5 

14.7 

17.3 

6.6 

9.2 

10.0 

8.8 

16.0 

21.2 

5.8 

8.3 

17.2 

17.2 

19.2 

20.8 

26.0 

26.0 

21.7 

18.3 

13.5 

12.3 

14.4 

8.7 

7.8 

13.6 

9.0 

20.6 

"" 

15.1 

8.5 

1.8 

Nov.  I  Dec.  !  Jan. 


13.8 

14.8 

12.7 

16.1 

15.5 

22.8 

9.0 

9.6 

13.7 

23.5 

28.7 

26.2 

30.0 

26.5 

23.0 

22.5 

20.1 

18.5 

51.0 

14.5 

16.5 
15.4 
22.1 
11.3 
20.6 


29.0 
26.0 
39.5 
15.0 
22.6 


Feb. 


18.0 
19.9 
29.7 
15.1 
26.3 


38.5 
36.8 
41.6 
23.0 
25.6 


Mch. 


April 


21.5 
19.0 
38.7 
18.1 
54.5 


30.9 
27.8 
49.0 
17.4 
58.7 


16  0 
21.2 
15.5 
13.2 
27.6 


25.0 
31.4 
38.1 
36.1 
71.8 


FABLE  n— CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVJi-MONTH 

PERIOD 

h 

New  England  States 

1^ 

Atlantic  States 

h 

Central  States 

h 

Pacific  and  Mountain  States 

•si 

Is 

(Illinois  Excluded) 

ITS 

O  <B 

Month 

1| 

If 

"^i 

^S 

s* 

1915 

1914 

IS 

1915 

1914 

i^ 

1915 

1914 

o  g 

1915 

1914 

of 

Oh 

(^ 

CL,!- 

Oi 

0,-1 

May 

67 

2.035,680 

1,887,606 

7.9 

69 

7,100,334 

6,912,581 

2.6 

57 

4,946.907 

4.577,818 

8.1 

88 

3,383,749 

3,233,989 

4.8 

June 

67 

2,063,423 

1,874,575 

10.2 

69 

6,945,986 

6.628.523 

4.8 

57 

4,993,410 

4,492,411 

11.2 

88 

3,409,738 

3,281,696 

3.9 

July 

66 

2.020,513 

1,835,968 

10.2 

68 

6.710,217 

6,519,442 

2.9 

56 

4,801,699 

4,211,641 

13.9 

88 

3,539,168 

3,317,713 

6.8 

August... . 

63 

2.057,635 

1,855,140 

11.0 

68 

6,853,118 

6,511,307 

5.3 

56 

4,749,082 

4,231.322 

12.2 

88 

3,545,454 

3,288,729 

7.8 

September . 

66 

2,162,064 

1,949,663 

11.0 

68 

7,288,842 

6,904,245 

5.5 

57 

5,285,358 

4.691,751 

12.6 

88 

3,664,215 

3,387,717 

8.2 

O 
U 

z 

October.... 

66 

2,327,214 

2,073,059 

12.3 

68 

8,096,982 

7,550,808 

7.2 

57 

5,820,653 

5,153,314 

13.0 

88 

3,798,012 

3.477,051 

9.3 

November . 

66 

2,472,539 

2,188,049 

13.0 

67 

8,894,805 

8,158,589 

9.0 

57 

6.342.582 

5,554,226 

14.2 

88 

4,069,995 

3,703.124 

10.0 

December . 

66 

2.817,557 

2,448,813 

15.0 

67 

9,335,396 

8,529,866 

9.4 

57 

6,983,909 

6,063,349 

15.1 

88 

4,150,045 

3,773,810 

10.0 

1916 

1915 

1916 

1915 

1916 

1915 

1916 

1915 

January . . . 

66 

2,819,144 

2,432,177 

15.0 

67 

9,589,347 

8,564,488 

12.0 

57 

7,834,831 

6,717,799 

16.6 

88 

4,182,114 

3,823.156 

9.4 

February . . 

66 

2,599,760 

2,185,967 

18.8 

67 

8,978,797 

7,854,345 

14.3 

57 

6,660,062 

5,568,337 

19.7 

88 

3.761,364 

3,443.182 

9.3 

March .  . . . 

6fi 

2,595,777 

2,122,1(7 

22.0 

67 

8,993,984 

7.655,990 

17.5 

57 

6,470,612 

5,394,250 

20  1 

88 

3,787,925 

3,386,286 

11.9 

April 

64 

2,221,544 

1,898,749 

17.0 

66 

8,775,743 

7,. 581,279 

15.8 

56 

6,289,092 

5,292,974 

19  0 

88 

3,820,468 

3,514,495 

8.8 

PU 
H 

May 

67 

68,823,914 

61,060,621 

12.9 

69 

326,191,569 

301,440,779 

8.1 

57 

262,885,043 

236,154,464 

11.2 

88 

254,586.394 

236,082,868 

7.8 

June 

67 

71,566,127 

60,972,379 

17.4 

69 

318,245,370 

293,751,083 

8.5 

57 

265,930,311 

234,286,440 

13.2 

88 

261.083,S35 

237,843,021      9.8 

July 

66 

71,025,184 

60,755,381 

17.0 

68 

320,371,761 

293.909.832 

9.0 

56 

264,498,989 

232.541,585 

13  9 

88 

274,488,034 

258,475,004      6.3 

August 

63 

71,954,506 

60,870,433 

18.5 

68 

329,947.721 

302.960.234 

8.9 

56 

272.508,518 

240,423,753 

13.4 

88 

276,631.551 

248,463.980    11.3 

H) 

September . 

66 

74.835,203 

63,716,224 

17.3 

68 

358,765.971 

319,549,780 

12.3 

57 

286,893,057 

247,046,941 

16.1 

88 

279,133,989 

237,795,633    17.5 

O 

October 

66 

82,568,951 

69,882,867 

18.3 

68 

400.516,741 

353,685,472 

13.3 

57 

305,962,017 

268,972,416 

13.7 

88 

292,885,623 

251, 095. .356    16.8 

November . 

66 

87,193,883 

69,359,620 

25.8 

67 

420.584,253 

355.151,259 

18.5 

57 

333.528,905 

269,870,536 

23.7 

88 

301.772,412 

248,913,893    21.0 

W 

December. 

66 

99,744,195 

80,446,521 

24.1 

67 

447,158,465 

373,213,316 

20.0 

57 

363.859,444 

293,266,707 

24.1 

88 

311,034,100 

249,990,078    24.5 

K 

1916 

1915 

1916 

1915 

1916 

1915 

1916 

1915 

January . . . 

66 

97,072,794 

77,029,974 

26.2 

67 

431,201.554 

356,809,437 

20.8 

57 

362,121,067 

284,407,361 

27.5 

88 

301,645,060 

258,982,414 

16.5 

^ 

i^ 

February . . 

66 

92  855,679 

68,982,535 

34.8 

67 

411,715,612 

320,924,478 

28.1 

57 

339,326,360 

252,816,291 

34.1 

88 

268,6.53,564 

220,662,826 

22.1 

Ma'ch.  . . . 

66 

97,321,924 

74,958,898 

29.9 

67 

439.587.380 

349,280,098 

26.0 

57 

360,872,072 

282,179.673 

28 

88 

304,327,753 

255,450,143 

19. 3 

April 

64 

84,769,660 

64,816.830 

30.8 

66 

402,827,237 

326,233,434 

23.5 

56 

344,866,175 

273,367.413 

26.4 

88 

302,327,834 

253,651,010 

19.2 

24 
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TABLK  V-PICHCKNTAOK  HATK  OK  INtUlKASK  IN  INCOMIO  AND  KILOWATT- 
UOUR  OUTPUT  FOR  ATLANTIC  STATES— CITIES  GUOUPEU  BY  SIZE 

July 

Aug. 

Sept.  I  Got. 

Nov. 

Deo. 

Ju. 

Feb. 

Moh. 

April 

INCOMIO: 

(iroiip  1 

CJronp  2 

Clroup  3 

Group  4 

Oroiip  5 

OUTPUT: 

Group  1 

Group  2 

Group  3 

Group  4 

Group  5 

1.4 
9.7 
7.6 
7  0 
t 

8.0 
17.0 

7.5 
13.8 

t 

4.0 
11.6 
8.6 
8.4 
2.0» 

9.0 
15.0 

6.4 
13.2 
11.4 

1 

4.4       6.2 

11.0      11.0 

8.9    no 

10.0       9.8 
14.3      10.9 

11.6      12.1 

16.3  16.8 

10.4  15.8 

12.5  14.8 
13.8       2.8* 

1 

7.6 
16,0 
10.0 
14.4 
14.6 

16.0 
26.6 
22.1 
22.0 
18.6 

8.3 
14.0 
13.1 
15.3 
12.2 

20.1 
25.5 
16.6 
18.9 
20.6 

11.1 
18.2 
11.9 
17.4 
16.0 

21.1 
26.4 
20.1 
15.6 
1.5 

13.7 
18.4 
14.6 
19.4 
15.8 

30.8 
33.4 
22.0 
21.8 
24.0 

16.7 
21.2 
20.5 
IK  0 
12.2 

29.2 
25.6 
16.0 
20.8 
13.1 

15.1 

IS.  5 
15.3 
20  0 
15.  U 

26  1 
35  () 
13.7 
19  2 

8.9 

'Doerease.    tResuIts  omitted  owing  to  insufficient  returns. 


TABLE  VI-PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWAT-T 
HOUR  OUTPUT  FOR  CENTRAL  STATES— CITIES  GROUPED  BY  SIZE 


INCOME: 
Group  1 . 
Group  2. 
Group  3 . 
Group  4 . 


11.8 
7.0 
16.4 
13.0 
Groups 1.2 


July 


OUTPUT: 
Group  1 . 
Group  2 . 
Group  3. 
Group  4 . 
Group  5 . 


11.8 
11.1 
28.9 
18.2 
24.9 


Aug. 


12.2 
7.5 
21.0 
16.9 
20.2 


31.0 
26.1 
25.1 


12.4 
8.6 
22.0 
17.9 
13.6 


15.2 
9.0 
29.3 
29.0 
48.0 


Got. 

Nov. 

Dec. 

Jan. 

Feb. 

Mcli. 

12.3 

17.0 

15.8 

14.3 

18.3 

lO.'i 

10.2 

10.8 

9.8 

25.5 

20.5 

19   1 

22.7 

24.0 

25.1 

24.3 

27.0 

2:j.o 

16.0 

19.8 

18.3 

9.6 

20.2 

22.9 

24.7 

9.6 

18.0 

5.7 

11. 1 

14.4 

10.4 

22.0 

21.9 

24.9 

30.3 

25  2 

14.0 

21.5 

31.0 

28.8 

44.0 

32.3 

34.2 

43.0 

41.2 

32.5 

44.0 

40.6 

33.6 

36.7 

18.5 

53.4 

41.0 

31  9 

3.0 

17.3 

20.6 

13.3 

15.9 

19.1 

April 


18.2 
18.0 
26.7 
22.8 
9.4 


24.7 
23.9 
43.5 
39.2 
10.1 


TABLE  VII— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  PACIFIC  AND  MOUNTAIN  STATES— CITIES 
GROUPED  ACCORDING  TO  SIZE 


INCOME: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 

OUTPUT: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 


July 

Aug. 

Sept. 

Oct. 

Nov. 

5.1 

7.0 

13.9 

7.5 

7.5 

13.0 

11.1 

11.5 

14.3 

15.7 

7.9 

17.1 

19.7 

21.4 

20.0 

7.8 

0.2 

0.3 

0.1 

4.3 

4.5 

1.7* 

15.0 

3.1 

13.5 

6.2 

6.3 

8.4 

7.1 

9.9 

27.5 

39.3 

40.3 

41.3 

51.0 

8.4* 

18.5 

49.2 

52.4 

67.0 

11.8 

0.2 

4.1 

1.5 

6.2 

10.9 

8.0 

21.0 

3.5 

8.3 

Dec. 


6.0 
17.3 
24.6 
10.8 

3.9 


13.1 
56.0 
67.0 
10.5 
1.0 


Jan. 

Feb 

Mch. 

11.6 

6.7 

8.5 

t 

t 

18.7 

19.7 

22.0 

28.1 

3.0 

8.2 

17.5 

10.5 

17.8 

26.3 

9.1 

13.0 

22.7 

t 

t 

28.3 

56.0 

68.8 

39.0 

1.8 

13.8 

18.6 

1.0 

20.1 

30.0 

April 


3.9 

3.6* 

40  0 

11.7 
14.2 


8.0 

3.6* 

80  0 

10  3 

16,3 


•Decrease.    tResults  omitted  owing  to  insufficient  returns. 

ing  off  in  totals,  but  this,  of  course,  is  for  seasonable 
reasons.     Longer  days  make  for  smaller  lighting  bills. 

Increasing  Demand  for  Power 

Letters  received  from  a  large  number  of  the  prop- 
erties represented  in  these  statistics  show  a  general 
increasing  demand  throughout  the  country  for  light  and 
power  service — particularly  the  latter.  The  second  half 
of  1914  and  the  early  part  of  1915  were  marked  by  a 
very  severe  industrial  depression.  Since  that  time  it 
has  practically  fallen  to  the  lot  of  American  industries 
to  supply  the  world's  markets  with  their  needs.  Not 
only  did  the  central  stations  benefit  to  the  extent  of  the 
increased  demand  of  those  already  on  their  lines,  but 
so  great  was  the  demand  for  power  from  others  that  it 
was  with  difficulty  that  they  were  sup-plied.  The  diffi- 
culty has  been  principally  in  the  manufacture  of  motors, 
of  which  it  was  almost  impossible  to  get  quick  deliveries. 

Reports  from  the  New  England  States  give  the  indus- 
trial revival,  which  started  in  that  section  about  June, 
1915,  as  the  predominating  reason  for  the  large  in- 
creases that  have  been  reported  from  this  section.  A 
new  munition  factory  in  Connecticut  Accounted  for  a 
certain  amount  of  the  increased  load. 

Increased  power  load  was  responsible  in  the  Atlantic 
States  for  the  better  conditions  which  became  manifest 
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FIGS.  1   TO  4 — CENTRAL  STATION  INCOME  AND  OUTPUT  GAIN  BY 
MONTHS    IN    PER    CENT    SECTIONALLY 
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about  the  last  quarter  of  1915.  In  the  Middle  Atlantic 
States  considerably  less  than  half  of  the  increased  load 
could  be  traced  to  war  business.  In  the  South  Atlantic 
States  the  general  good  business  and  increased  power 
sales  bolstered  up  the  figures  for  this  territory. 

Both  lighting  and  power  sales  showed  large  increases 
in  the  Central  States.  One  prominent  company  in  Min- 
nesota stated  "our  increase  is  largely  due  to  the  in- 
creased number  of  meters  to  residence  customers.  We 
find  that  the  domestic  consumption  of  electricity  is 
growing  rapidly."  Where  there  are  large  iron  and  steel 
mills  or  where  there  is  zinc  mining  the  increase  in  out- 
put is  tremendous.  It  is  pointed  out  that  while  in  the 
forepart  of  1915  business  was  running  way  below 
capacity  that  in  the  early  months  of  the  present  year 
almost  every  factory  was  working  to  its  limit. 

In  the  Far  West,  which  section  probably  suffered 
the  most  from  the  depression,  brought  on  by  the  war  in 
Europe,  the  better  showing  made  by  the  light  and  power 
companies  was  attributable,  aside  from  the  normal 
growth,  to  the  revival  in  the  mining  and  oil  well  indus- 
tries. In  some  instances  rate  reductions  made  unmis- 
takable impressions  on  the  earnings. 

Explanation  of  Tables 

The  accompanying  curves  show  graphically  the  per- 
centage of  increases  in  income  and  output  over  a  period 
of  months  as  contained  in  Tables  I  and  II.  The  re- 
maining tables  show  the  percentages  of  increase  in 
income  and  output  by  sections  in  which  the  companies 
are  grouped  according  to  the  size  of  the  communities 
served.  Group  1  includes  those  companies  operating  in 
cities  with  populations  in  excess  of  100,000;  group  2  in 
cities  of  50,000  to  100,000  inhabitants ;  group  3  between 
25,000  to  50,000;  group  4  between  10,000  and  25,000, 
and  group  5  between  5000  and  10,000. 
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STATION  AND  OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Install(ttioti,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distrihution  of  Electrical  Energy 


COST  OF  OPERATING  A 

KANSAS  PUMPING  PLANT 

Facilities  Provided  by  Fredonia  (Kan.)  Water  Works 
for  Operating  Motor-Driven  Purnps  Contin- 
uously— Itemized  Cost  of  Operation 

BY    0.    H.    HORNER 

Obsolete  steam  equipment  has  been  abandoned  at 
Fredonia,  Kan.,  in  favor  of  electrically-driven  machin- 
ery to  pump  300,000  gal.  of  water  consumed  daily.  The 
abandoned  plant  has  been  operated  for  thirty  years  to 
lift  water  from  Fall  River  to  a  large  masonry  reservoir 
150  ft.  above  the  city. 

Pumping  Arrangements 

The  new  plant,  which  was  put  in  operation  on  Feb.  1 
of  this  year,  adds  a  purification  plant  to  the  city's  water 
works.  As  before,  water  is  lifted  from  Fall  River,  but 
is  first  delivered  to  coagulating  and  settling  basins  by 
two  700-gal.  per  minute  vertical  centrifugal  pumps,  each 
driven  by  a  10-hp.  vertical  220-volt,  three-phase,  60- 
cycle  slip-ring  motor.  From  the  clear-water  well  the 
filtered  water  is  pumped  up  into  the  masonry  reservoir, 
formerly  used  as  a  settling  basin,  by  two  700-gal.  per 
minute  double-acting  triplex  pumps.  Each  pump  is 
driven  through  a  double-speed  reducing  gear  by  a  65-hp., 
three-phase,  60-cycle,  2300-volt  polar-wound  Westing- 
house  induction  motor.  Used  in  connection  with  the 
filter  equipment  is  an  air  blower  which  is  driven  by  a 
15-hp.,  220-volt,  three-phase,  slip-ring  motor.  The  same 
rating  was  chosen  for  both  the  centrifugal  and  triplex 
pumps,  so  that  when  both  are  operating  the  water  level 
in  the  intermediate  settling  basin  w^ill  not  vary  per- 
ceptibly. Furthermore,  by  pumping  continuously  it  is 
possible  to  maintain  a  practically  constant  water  level 


FIG.     1 — polar-wound     INDUCTION     MOTORS    GEAR    CONNECTED 

TO  tripi-£x  pumps 

in  the  main  reservoir.  The  latter  is  a  masonry  struc- 
ture with  a  capacity  of  about  200,000  gal.  per  foot  depth, 
and  a  total  capacity  of  1,750,000  gal.  This  equipment 
and  pumping  arrangement  eliminates  the  necessity  for 
automatic  devices  to  maintain  the  water  at  any  fixed 
level  in  the  storage  reservoir.  The  pumps  are  started 
and  stopped  manually,  running  usually  from  7  a.  m.  for 
a  period  of  from  six  to  nine  hours  daily,  depending 
largely  on  the  season  of  the  year. 


Hydroelectric  Plant  Furnishes  Part  of  Power 

Since  the  pumping  station  is  situated  on  the  site  for- 
merly occupied  by  a  water-driven  flour  mill,  advantage 
was  taken  of  the  hydraulic  facilities  remaining.  The 
old   masonry   dam   was    repaired    and    resurfaced    with 


FIG.  2 vertical  SLIP-RINC;   MOTORS  DRIVING    (  00-GAL-PER-MIN. 

CENTRIFUGAL  PUMPS 

concrete,  while  the  old  waterwheel  was  replaced  by  a 
90-hp.  vertical  water  turbine,  which  is  belt-connected 
to  a  75-kw.,  three-phase,  60-cycle,  2300-volt  generator. 
This  equipment  furnishes  adequate  power  for  operating 
the  pumping  plant  during  a  part  of  the  year.  Addi- 
tional energy  may  be  obtained  from  a  2-mile,  2300-volt 
transmission  line  of  the  Fredonia  Light  &  Ice  Company. 
Purchased  power  will  be  used,  however,  only  when  water 
power  is  not  available,  that  is,  during  low  water,  or 
when  the  hydroelectric  plant  is  rendered  useless  by  high 
water.  The  electric  service  company  furnishes  energy 
at  2.5  cents  per  kilowatt-hour  when  it  is  taken  during 
off-peak  periods.  Operating  under  the  above-mentioned 
conditions  the  cost  of  pumping  is  approximately  as  fol- 
lows : 


Itemized  Expenses  Incurred  in  Supplying  Electrically  Pdmped 
Water  at  Fredonia,  Kansas 


Energy  Expenses  Cents  per 

1000  Gal. 
I'urchased  power  for  pumping:  against: 

25-ft.  head  at  .50  per  cent  efficiency 0.392 

210-ft.  head  at  75  per  cent  efficiency 2.2 

Total    2. .",92 

Generate  1   power: 

Intere.st  and   depreciation    (10  per  cent  of  $6,000 

investment)    $600 

'Miscellaneous  operating  expenses    150 

Total   $750 

^Energy   developable    (kilowatt-hours) 72.000 

Cost  per   kilowatt-hour    (cents) 1.042 

Cost  per  1000  gal.    (cents) 1.079 

Average    cost    per    1000    gal.    (using   half   generated    and 

half  purchased  power)    , 1.835 

Pump  House  Expenses 

•'Labor  and  superintendence $2,040  1.950 

Interest  and   depreciation    (9   per  cent  on   $29,000)    2,610]  „  _„- 

Oil,  waste,  etc 300  J  ^■^''^ 

Alum  for  coagulation  (at  1  cent  per  1000  gal.) 1.000 

Total  cosr  of  delivering  water  to  reservoir 7.570 

'Labor  is  not   included  here  but  is  under  pump-house  expenses. 
=Based  on  assumption  that  50  kw.  can  be  developed  six  months 
of  year. 

•''Only  one  operator  is  required. 
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A  Scheme  for  Determining  Unbalancing  on 
Three-Phase  Circuits 

BY  GEORGE  W.  TEFFEAU,  JR. 

The  e(iuipment  shown  in  the  ju-companying  sketch 
was  devised  to  facilitate  the  making  of  voltage  records 
on  the  distribuUon  circuits  of 
the  Southern  California  Kdison 
Company.  It  consists  of  a  110- 
volt  or  220- volt  recording  volt- 
meter, and  three  small  single- 
pole  double-throw  knife-blade 
switches  mounted  in  a  weather- 
proof box.  -The  box  is  mounted 
on  a  pole  close  to  a  bank  of 
transformers  located  as  near  as 
possible  to  the  point  where  per- 
fect regulation  is  required,  and 
the  leads  from  each  phase  of  the 
secondaries  run  down  the  pole  in 
iron  pipe  to  the  switches  in  the 
box.  If  the  transformers  are 
connected  for  power  service  a 
220-volt  meter  is  used;  if  for 
lighting  and  power  a  110-volt 
meter  is  used. 

With  the  arrangement  of 
switches  shown  in  the  sketch 
any  combination  of  voltages  can 
be  secured.  It  is  thus  possible 
to  detect  any  unbalancing,  since  records  can  be  secured 
for  the  different  phases  each  day. 


syphons  over  and  supplies  the  surplus  water  needed.  A 
check  valve  in  the  ()-in.  pii)e  prevents  the  surface  water 
from  syphoning  back  into  the  artesian  reservoir  from 
the  surface  water  tank. 


DEVICE  FOR  RECORDING 
PHASE  VOLTAGES  OF 
DISTRIBUTION  C  I  R- 
CUITS 

W^ith  switches  A  and 
B  up  and  C  clown  the 
voltage  recorder  is  t'oi- 
phase  AB ;  with  switch- 
es A  and  C  up  and  B 
down  the  voltage  is  for 
phase  AC;  and  with 
switches  B  and  C  up 
and  A  down  the  voltage 
is  for  phase  BC. 


Scheme  for  Automatically  Supplying  Reserve 

Water  to  Condenser  Intake  Tank 

To  supplement  the  supply  of  surface  water  for  con- 
denser use,  which  is  not  always  adequate  for  the  re- 
quirements, a  scheme  has  been  worked  out  by  W.  E. 
Reynolds,  superintendent  of  the  municipal  electric  light 
plant  of  Dowagiac,  Mich.,  for  automatically  taking  wa- 
ter from  an  artesian  well.  As  shown  in  the  accompany- 
ing drawing,  a  6-in.  pipe  has  been  installed  as  a  syphon 
connecting  the  artesian  well  reservoir  and  the  surface 
water  tank.  The  valve  A  is  arranged  to  cut  off  the  ar- 
tesian water  supply  if  desired.  A  V2-in.  pipe  is  tapped 
into  the  top  of  the  valve  A  housing  and  into  the  10-in. 


Normally  Open 


A  SYPHON  ARRANGED  TO  MAINTAIN   SUFFICIENT  WATER  IN  ONE 
OF   TWO   CONDENSER  INTAKE  RESERVOIRS 

suction  pipe  from  the  condenser  pump,  and  a  valve,  B, 
inserted  in  this  pipe  also. 

The  condenser  creates  a  suction  on  the  10-in.  pipe  and 
the  V2-in.  pipe  exhausts  the  air  from  the  6-in.  pipe  to 
the  artesian  well.  When  the  level  of  water  in  the  sur- 
face water  tank  is  brought  down  to  a  lower  level  than 
that  of  the  water  in  the  artesian  reservoir,  the  latter 


Grounding  Strain  Insulator  Supports  to  Pre- 
vent Burning  Cross-Arms  when 
Insulators  Fail 

In  making  transmission  line  repairs  at  points  where 
strain  insulators  have  broken  down  on  overhead  cross- 
ings at  Oak  Park,  111.,  on  one  of  the  properties  of  the 
Public  Service  Company  of  Northern  Illinois,  line  fore- 
man E.  B.  Spencer  has  observed  that  the  cross-arms 
are  burned  where  I-bolts  supporting  strain  insulators 
pass  through  the  arms.  Since  the  arms  would  not  have 
been  burned  if  the  I-bolts  had  been  grounded,  at  his 
suggestion  the  company  has  adopted  the  practice  of 
grounding  all  I-bolts  supporting  strain  insulators  at 
points  where  the  same  or  adjacent  cross-arms  carry 
grounded  insulator  pins. 


How  a  Brush-Holder  Trouble  Was  Traced  to 

Contact  Springs  and  Remedied  by 

Flexible  Shunt 

R.   L.    HEARVEY 

A  case  has  recently  been  called  to  the  writer's  atten- 
tion where  the  brush-holders  on  several  generators 
started  to  discolor  and  heat.  The  holder  was  of  the 
parallel  motion  type,  as  shown  in  the  accompanying 
sketch.  To  prevent  the  burning  of  the  hinge  joints  of 
the  parallel  motion,  phosphorus  bronze  springs  0.010  in. 
thick  were  used  to  carry  the  current  around  these  points. 
As  long  as  the  contact  between  these  thin  springs  and 
the  moving  arms  was  perfect  no  trouble  occurred.  But 
as  soon  as  any  part  of  the  contact  became  defective  an 
overload  was  thrown  on  the  remaining  contacts,  caus- 
ing overheating.  The  total  contact  area  of  the  springs 
on  the  holders  of  the  same  polarity  was  0.360  sq.  in.  for 
250  amp.  A  properly  designed  contact  to  carry  this 
amount  of  current  should  have  1%  sq.  in.  of  surface. 

To  relieve  the  trouble,  the  springs  were  taken  out  and 
replaced  with  a  flexible  shunt,  as  shown  in  the  sketch. 

Woven  H/ire  Shunt - 


Spr'inq-' 


SUBSTITUTION      OF     WOVEN      WIRE      SHUNT     FOR      SPRINGS      OF 
PARALLEL    MOTION    BRUSH-HOLDER 

In  such  a  case  it  should  be  mentioned  that  unless  the 
soldering  of  the  flexible  wire  into  the  lug  is  very  care- 
fully done  the  solder  will  get  into  the  wire  and  stiffen  it. 
In  order  to  prevent  this,  the  shanks  of  the  lugs  were 
flattened  with  the  wire  in  it,  forming  a  very  strong 
electrical  joint.  The  box  type  of  construction  of  this 
holder  afforded  a  substantial  contact  between  the  holder 
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and  the  brush.  Due  to  the  weight  of  moving  box  and 
its  supporting  arms,  however,  this  type  of  brush-holder 
is  being  displaced  by  a  stationary  holder  and  sliding 
brush  with  a  light  spring.  With  a  high  commutator 
speed  the  heavy  brush  and  holder  cannot  follow  the  ir- 
regularities of  the  commutator,  as  well  as  the  lighter 
brush.  The  brush  that  can  move  in  its  holder  is  better 
able  to  follow  the  grooves  in  the  commutator  as  the 
armature  weaves  backward  and  forward  in  the  bearings. 
Although  the  brush-holder  is  usually  considered  a  minor 
part  of  the  motor  or  generator,  it  has  held  the  attention 
of  the  designing  engineer  for  a  good  many  years  and 
still  needs  attention  by  operators. 


Installation  of  Cables  and  Control  Switches 

for  Motors  Operating  Bascule  Bridge 

Over  Ship  Canal 

BY   J.   G.    KOPPEL 

Continuity  of  service  was  one  of  the  chief  require- 
ments which  was  considered  in  furnishing  electric  serv- 
ice for  operating  the  bascule  bridge  over  the  Sault  Ste. 
Marie  ship  canal,  since  through  this  waterway  thou- 
sands of  tons  of  coal,  copper,  iron  ore  and  grain  must 
pass  every  year.     Owing  to  the  very  high  clearances 


FIG.     1 — MOTOR-OPERATED     BASCULE     BRIDGE     OVER     SAULT     STE. 
MARIE   SHIP   CANAL   WITH    OPERATOR'S   TOWER   AT   RIGHT 

required  by  the  government  over  deep  waterways,  it 
was  decided  advisable  to  deliver  energy  to  the  north 
leaf  of  the  bridge  through  submarine  cables.  At  first 
it  was  intended  to  lay  armored  cables  on  the  bottom  of 
the  canal,  but  because  of  the  possibility  of  damage 
from  drags,  it  was  decided  to  inclose  the  conductors  in 
conduits  and  lay  them  below  the  canal-bed  surface.  For 
further  assurance  of  uninterrupted  service,  duplicate 
circuits  were  provided  for  both  power  and  control  pur- 
poses, and  each  pair  of  the  two  sets  inclosed  in  separate 
conduit  cable,  so  that  each  power  cable  and  its  corre- 
sponding control  would  be  together.  Provisions  were 
also  made  at  each  end  of  the  cables  to  isolate  any  circuit. 

Two  cables  containing  nine  No.  2  conductors  were 
provided  for  motor  circuits,  and  an  equal  number  of 
cables  containing  fifteen  No.  12  conductors  were  in- 
stalled to  operate  the  indicators  and  brakes  and  for 
signaling  purposes.  Each  conductor  was  stranded  and 
paper  insulated,  and  the  cable  protected  with  a  lead 
sheath.  Six-inch  cast-iron  conduits  were  employed  to 
furnish  additional  protection  to  each  power  cable  and 
its  corresponding  control  cable. 

Two  sets  of  double-throw  switches,  one  for  the  power 
circuits  and  one  for  the  control  circuits,  were  installed  in 
special  terminal  boxes  at  each  end  of  the  cables  so  that 
either  of  the  duplicate  circuits  can  be  employed,  thus 
leaving  one  set  for  emergency  service.  The  blades  of 
the  control  switches,  as  shown  in  Fig.  2,  were  all  con- 


nected to  one  handle  so  that  they  can  be  shifted  simul- 
taneously. The  power  circuits,  however,  are  controlled 
individually  by  independent  switches.  Barriers  are  pro- 
vided between  the  switch  blades,  which  are  about  5  in. 
apart,  to  prevent  accidental  cross  contact.  Each  set  of 
switches  is  attached  to  its  individual  slate  panel  mounted 
4  in.  from  the  back  of  the  panel  box,  space  being  pro- 


FIG.  2 — CABLE-TERMINAL  AND  SWITCH  CABINET  ON  SHIP-CANAL 

BRIDGE 

vided  for  cable-terminal  supports.  Weatherproof  cab- 
inets are  provided  for  housing  the  .'^^witches  and  cable 
terminals.  Each  cabinet  is  82  in.  long  by  30  in.  high 
by  9  in.  deep,  and  is  made  of  0.25-in.  steel  plate,  the 
joints  of  which  are  welded  together.  A  cover  is  hinged 
at  the  lower  front  side  of  the  cabinet,  and  provided  with 
six  equally-spaced  lugs  for  clamping  the  cover  in  the 
closed  position.  When  the  box  is  closed  rubber  gaskets 
prevent  the  entrance  of  moisture  and  dust.  End  bells 
filled  with  insulating  compound  are  provided  at  the  ter- 
minals of  the  incoming  cables,  and  the  outgoing  circuits 
are  inclosed  in  enameled  conduits.  The  terminal  boxes 
were  furnished  by  the  Superior  Electric  Manufacturing 
Company,  Minneapolis. 


A  Method  of  Replacing  Conductors  Without 
Interrupting  Service 

BY  H.  B.  SWEENY 

The  method  shown  in  the  accompanying  illustration 
has  proved  satisfactory  for  substituting  one  wire  for 

Any  Distance 


Nenffil^e 


\       'ihUffJiiiTiTi  i<*njT  1 


STEPS      IN      PROGRESS      OF      REPLACING      LIVE      CONDUCTOR      OF 
DISTRIBUTION   CIRCUIT 

another  without  interrupting  service,  and  can  be  em- 
ployed where  the  operating  voltage  and  the  current  are 
not  too  high.  First,  the  new  wire  is  strung  over  the 
crossarms  as  near  as  possible  to  the  insulators  which 
carry  the  wire  to  be  replaced.  Then  the  wire  is  drawn 
up  a  little  tighter  than  the  required  sag,  and  temporarily 
held   in  place  with  ropes.     Near  the  insulators  which 
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are  at  the  ends  of  the  wire  to  be  replaced,  the  new  wire 
is  stripped  of  enough  insidation  to  provide  bare  wire 
for  splicing  to  the  wire  already  installed.  A  half-splice 
is  then  made  with  the  skinned  ends  of  the  new  wire,  as 
shown  in  step  11  of  Fi^.  1,  thus  providing  two  i)arallel 
circuits,  carrying  currents  inversely  proportional  to 
their  respective  resistances.  The  old  wire  is  then  cut  at 
points  A  and  (.'  and  removed  from  the  poles.  In  cutting 
the  wire  great  care  should  be  taken,  since  arcing  will 
occur  at  the  first  i)()int  cut,  the  violence  of  which  will 
depend  upon  the  current  in  the  cii'cuit.  Parts  AB  and 
CD  are  then  bent  back,  as  shown  in  step  111,  and  the 
splices  completed.  With  this  done  the  new  wire  should 
be  loosened  from  the  temporary  rope  anchors  and  ad- 
justed to  give  the  proper  sag.  Finally,  it  is  lifted  up 
on  the  vacated  insulators  and  permanently  tied  thereto, 
as  shown  in  step  IV. 


Benefits  Derived  from  Steel  Casing  for  Boiler 
Setting  in  Arizona  Station 

BY  R.   I.   ELKIN 

In  many  generating  stations  far  too  little  attention  is 
given  to  properly  housing  the  apparatus  that  must  ab- 
sorb the  heat  produced  by  the  furnaces.  Boiler  settings 
usually  consist  of  a  lining  of  firebrick  built  up  round  the 
boiler,  outside  of  which  ordinary  brick  is  erected,  and 
the  whole  painted  with  one  of  the  various  heat-resisting 
paints.  The  aim  is  to  provide  a  strong  wall  that  will 
prevent  the  escapement  of  heat  and  the  influx  of  air. 
When  a  setting  is  not  in  first-class  condition  the  ther- 
modynamic efficiency  of  the  furnace  may  be  materially 
reduced  because  of  the  radiation  losses  occurring 
through  the  setting  and  by  lowering  the  effective  tem- 
perature of  the  fire  resulting  from  the  excess  air,  or 
air  of  infiltration  as  it  is  called.  That  is,  air  is  drawn 
in  through  cracks  and  crevices  in  the  setting,  through 
joints  between  the  bricks  and  defective  clean-out  doors, 
and  even  through  the  interstices  of  the  brick. 

The  radiation  loss  for  a  boiler  is  practically  a  constant 
one  for  all  loads,  increasing  slightly  at  loads  above  nor- 
mal or  full-load  rating  and  decreasing  somewhat  for- 
lighter  loads.  The  radiation  of  a  boiler  having  settings 
of  firebrick  is  a  very  real  and  rather  variable  quantity, 
being  about  3  to  5  per  cent  for  the  average  size  of  boiler 
and  setting.  If  the  radiation  loss  is  taken  as  4  per 
cent  at  full  load  it  will  be  8  per  cent  at  half  load  and 
16  per  cent  at  quarter  load,  hence  the  desirability  of 
decreasing  this  loss  wherever  possible. 

Leakage  in  the  setting  should  also  be  watched.  This 
is  best  done  by  analyzing  the  flue  gases  periodically, 
and  keeping  record  of  the  C0„,  CO  and  0  found  in  them. 
By  use  of  two  Orsat  analyzing  outfits  or  equally  satis- 
factory meters,  one  placed  in  the  top  of  the  first  pass 
and  one  just  before  the  back  damper  at  the  top  af  the 
last  pass,  it  is  possible  to  determine  whether  the  gases 
are  being  diluted  by  excess  air  drawn  in  through  the 
setting,  bad  joints,  porous  brick,  cracks  and  crevices. 

In  an  Arizona  mining  district,  there  is  a  very  inter- 
esting installation  where  radical  steps  have  been  taken 
to  reduce  radiation  and  infiltration  losses.  The  plant 
burns  oil  fuel  and  supplies  power  to  a  copper  mining 
company.  This  plant  operates  continuously  twenty-four 
hours  per  diem  and  with  a  very  high  load  factor.  Un- 
der these  conditions  economy  of  fuel  consumption  is  im- 
perative, the  more  so  since  the  cost  of  oil  per  barrel 
varies  from  $1.50  upward.  In  the  endeavor  to  accom- 
plish this  the  boiler  settings  have  been  incased  in  steel. 
The  setting  consists  of  high-grade  firebrick,  supported 
by  iron  or  steel  supports  outside  of  which  is  built  a 
sheet  steel  casing.  The  use  of  high-grade  brick  having 
high  heat  resistivity  or  high  thermal  insulating  prop- 


erties, and  the  steel  casing  which  makes  the  setting  prac- 
tically air-tight,  has  effected  an  increase  of  efficiency  at] 
full  load  rating  of  several  per  cent,  while  the  efficiency | 
at  loads  of  50  and  75  per  cent  is  even  higher  than  at 
full  load  by  from  1  to  2  per  cent.  In  any  boiler  with 
ordinary  settings  the  ratio  of  radiation  loss  generally 
increases  at  such  a  rate  at  light  loads  that  the  efficiency 
droi)s  although  the  boiler  absorption  efficiency  increases 
due  to  the  more  effective  absorption  of  heat,  from  which 
the  very  real  gain  due  to  incasing  the  brick  setting  in 
sheet  steel  is  obvious. 

It  is  understood  that  this  same  practice  is  now  being 
used  in  the  settings  of  some  of  the  2365  hp.  boilers  at 
the  Delray  Station  of  the  Detroit  Edison  Company,  with 
equally  satisfactory  results.  The  cost  of  such  a  casing 
should  not  add  materially  to  the  initial  cost  of  the  boil- 
ers, and  would  soon  pay  for  itself  with  the  customary 
load  factors  met  with  in  central  station  practice.  In 
fact,  the  use  of  such  a  casing  seems  particularly  bene- 
ficial to  central  stations  because  they  usually  operate 
boilers  at  ratings  in  excess  of  normal  over  the  peak  load 
periods  and  then,  when  the  peak  is  over,  bank  their 
fires.  Sudden  temperature  changes  work  havoc  with  a 
boiler  setting,  whereas  high  temperatures  long  sustained 
do  far  less  damage.  Forcing  a  boiler  and  then  dropping 
the  load  and  banking  the  fire  is  about  the  most  severe 
service  to  which  a  setting  could  possibly  be  subjected, 
and  will  cause  cracks  and  crevices  to  form,  followed  by 
air  infiltration  with  all  that  accompanies  it.  The  steel 
casing  for  boiler  settings,  therefore,  deserves  careful 
consideration,  as  a  means  of  effecting  economies  of  op- 
eration and  maintenance. 


A  Convenient  Place  for  Machine -Tool  Motor 

Control  Apparatus 

A  convenient  method  for  installing  starting  equip- 
ment for  individual  motor-driven  machine  tools  by  sus- 
pending it  above  the  tool  is  shown  in  the  accompany- 
ing illustration.  The  starting  panel  is  supported  on 
two  pieces  of  light  angle  iron  attached  to  an  overhead 


AN  OVERHEAD  SUPPORT  FOR  MACHINE-TOOL  MOTOR   STARTER 

beam.  The  control  circuits  are  brought  to  the  panel 
in  conduit  and  run  along  the  beam  and  down  the  side 
of  one  of  the  angle-iron  supports.  Although  installing 
starting  equipment  in  this  manner  may  be  slightly  more 
expensive  than  installing  it  on  near-by  posts  or  columns 
the  arrangement  conserves  floor  space  and  places  the 
equipment  in  a  position  where  it  is  easy  to  operate. 
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COMMERCIAL  AND  BUSINESS  POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for   Extending  Electric  Service 


Load  Curves  That  the  Electric  Range 

Can  Level 

The  Southern  California  Edison  Company  has  its 
maximum  peak  in  summer,  at  which  season  of  the  year 
the  evening  electric-range  load  comes  on  ahead  of  the 
lighting  peak.  Thus  the  slight  increase  of  the  winter 
peak  which  the  electric  ranges  will  produce  does  not 
mean  any  increase  of  the  maximum  load.  With  this 
primary  objection  out  of  the  way,  the  range  effect  on 
the  load  curve  is  expected  to  be  entirely  beneficial,  fill- 
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TYPICAL  DAILY  LOAD  CURVES  FOR  SOUTHERN  CALIFORNIA  EDISON 
SYSTEM ;  NOTE  THE  BROADENED  "ELECTRIC-IRON  PEL\.KS"  OF 
THE   TUESDAY    MORNING   LOAD 

ing  in  the  noon  and  evening  valleys  and  broadening  the 
morning  and  evening  peaks  during  most  of  the  year. 
At  the  end  of  May  the  Los  Angeles  company  had  more 
than  600  electric  ranges  on  its  system,  and  the  num- 
ber is  being  rapidly  increased. 

The  load  curves  herewith,  representing  the  hourly 
demands  for  typical  days  in  May,  1916,  show  the  general 
conditions  on  this  company's  system.  The  shape  of 
these  curves  is  maintained  relatively  the  same  until 
September,  when  the  evening  peak  will  become  rela- 
tively higher  than  the  morning  peak  by  an  amount 
depending  upon  the  dryness  of  the  w^eather,  which 
affects  the  pumping  load. 

The  breadth  and  relative  height  of  the  Tuesday  morn- 
ing peak  is  pointed  out  with  much  pride  by  the  com- 
pany as  the  "electric-iron  peak." 


Cost  of  Closing  Electric  Service  Contracts 

The  cost  of  securing  contracts  for  new  lighting  busi- 
ness in  the  territory  of  an  Eastern  central  station  com- 
pany last  year  amounted  to  about  19  cents  per  50-watt 
equivalent,  or  $7.43  per  contract  on  the  average,  accord- 
ing to  figures  prepared  by  the  general  sales  agent  of  the 
company.  Compared  with  the  corresponding  expenses  in 
several  of  the  larger  Eastern  cities  this  is  declared  to  be 
relatively  low,  the  average  expense  reported  from  other 
companies  being  $8.89  per  contract  and  the  maximum 
$10.33. 

Particular     attention     is     also     called     to     the     fact 


that  it  costs  about  three  or  four  times  as  much  to 
serve  and  maintain  consumers'  electric-service  facilities 
as  it  does  to  generate  the  energy  supplied. 

To  reduce  this  expense  the  company  above  referred 
to  is  considering  the  advisability  of  installing  prepay- 
ment meters  on  its  small  customers'  lines. 

During  1915  a  total  of  1447  devices,  having  an  aggre- 
gate rating  of  682.46  kw.,  were  sold  by  this  Ea.stern  com- 
pany at  a  profit  of  $1,665.67,  or  0.24  cent  per  connected 
watt.  Based  on  the  cost,  this  represents  43.5  per  cent 
profit  on  the  average  and  $1.15  per  article  sold.  An 
analysis  of  the  figures  presented  shows  that  the  profit 
per  watt  on  irons  was  0.192  cent,  on  percolators  0.424 
cent,  on  toasters  0.21  cent,  on  glowers  0.23  cent,  on  disk 
stoves  0.26  cent,  on  Christmas-tree  lamps  0.23  cent,  on 
fans  0.14  cent,  and  on  vacuum  cleaners  4.2  cents.  Of 
the  total  number  of  devices  sold,  about  ('6  per  cent  were 
irons,  10  per  cent  toasters,  4  per  cent  fans,  and  3.5  per 
cent  percolators. 

Aiding  Customers  to  Make  a  Rough  Check 

of  Their  Own  Meters 

Many  electric  lighting  customers  get  the  impression 
— and  not  always  an  erroneous  one — that  their  meters 
are  running  too  fast;  and  they  would  like  to  learn  of 
some  means  to  check  it  up  themselves.  Thomas  Craw- 
ford, general  manager  of  the  Clinton  (Iowa)  Gas  & 
Electric  Company,  has  fhown  his  public  the  way.  In 
the  display  room  in  the  company's  ofiice  he  has  had 
mounted  on  the  wall  one  of  each  of  the  three  types  of 
meters  used  by  the  company.  Beside  these  are  placed  a 
group  of  60-watt  lamps  which  are  individually  in  cir- 
cuit with  the  meter,  and  may  be  turned  on  to  show  how 
fast  the  meter  disk  revolves  when  any  lamp  is  burning. 
Above  each  meter  is  a  statement  of  the  number  of  revo- 


AT    CLINTON,    IOWA,    THIS    BOARD    IS    USED    TO    ENCOURAGE   THE 
CUSTOMER  TO  READ  HIS  METER  AND  CHECK  ITS  ACCURACY 

lutions  in  so  many  seconds  that  the  disk  makes  for  one 
60-watt  lamp.  With  this  information,  the  customer  can 
check  his  own  meter  and  satisfy  himself  that  it  is  not 
running  too  fast.  Frequent  telephone  calls  come  in  ask- 
ing for  this  information,  the  customers  having  seen  the 
data  in  the  office  but  forgotten  the  figures  when  they 
want  to  check  their  meters.  The  result  of  this  exhibit 
has  been  a  noticeable  decrease  in  meter  complaints. 
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A  Municipal-Ownership  Advocate's  Views  on 
Depreciation 

In  the  (lisciKssion  of  hi.s  addre.s.s  on  "The  Making!:  of 
Electric-Service  liates,"  presented  before  tlie  Ohio  So- 
ciety of  Mechanical,  Electrical  &  Steam  Engineers  at 
Cleveland  recently.  F.  W.  Ballard,  consulting  engineer 
and  formerly  director  of  the  city'.s  municipal  generat- 
ing station,  said  that  in  making  valuations  of  electrical 
plants  he  allows  lor  depreciation  3  per  cent  per  year  on 
the  cost  new.  At  the  rate  of  3.90  per  cent,  an  amount 
placed  out  at  compound  interest  and  allowed  to  remain 
undisturbed,  will  accumulate  to  the  amount  of  the 
original  investment  in  twenty-two  years,  Mr.  Ballard 
said.  The  time  required  will  be  a  little  greater,  of 
course,  at  the  rate  of  3  per  cent. 

Obsolescence  will  wipe  itself  out  eventually  by  the 
saving  secured  from  more  modern  machinery  and  equip- 
ment installed,  he  declared.  A  new  turbine  will  pay 
for  itself  in  ten  years,  he  estimated,  from  the  saving 
over  the  operation  of  the  old  cross-compound  engine, 
which  is  often  replaced.  In  order  that  obsolescence  may 
be  taken  care  of,  and  at  the  same  time  amortize  the 
original  investment,  Mr.  Ballard  suggested  that  a  de- 
preciation fund  at  the  rate  of  3  per  cent  a  year  be 
maintained;  that  funds  for  new  equipment  to  replace 
the  old  be  taken  from  this,  and  that  the  saving  effected 
by  the  new  equipment  be  paid  into  the  depreciation  fund 
until  the  amount  thus  expended  had  been  returned.  In 
this  way  the  fund  will  be  maintained,  ?nd  then  if  the 
plant  is  ever  allowed  to  become  extinct  for  any  reason 
this  fund  will  take  care  of  the  original  investment  and 
there  will  be  no  loss  to  anyone. 

The  return  for  investment  under  these  circumstances, 
said  Mr.  Ballard,  should  be  on  the  original  value  of  the 
plant.  It  v/as  suggested  at  the  convention  that  addi- 
tions to  plants  cost  much  more  than  they  would  if  built 
with  the  original  installation,  and  Mr.  Sallard  said  that 
in  estimating  the  cost  of  reproducing  a  plant  new  an 
allowance  is  usually  made  for  piecemeal  construction. 
This,  he  said,  could  also  be  taken  care  of  so  that  the 
fund  would  cover  it  in  the  end.  If  no  depreciation  fund 
is  maintained  or  a  portion  is  paid  out  to  stockholders 
for  dividends,  Mr.  Ballard  contended  that  in  making 
rates  the  return  allowed  should  be  on  the  depreciated 
value  of  the  plant  only. 


Town  Lighting  as  a  Factor  in  General 
Business  Activity 

The  last  bulletin  of  the  Free  Service  Bureau  for  Re- 
tailers, maintained  by  the  wholesalers  and  jobbers  of 
St.  Joseph,  Mo.,  contained  a  page  article,  with  illus- 
trations, pointing  out  that  "Light  Makes  a  Better  City 
and  Brighter  Business."  The  bulletin  is  issued  to  as- 
sist the  retailers  of  the  small  towns  in  the  St.  Joseph 
trade  territory  to  make  larger  profits. 

But  in  trying  to  build  up  the  trade  of  the  country 
merchant,  so  that  the  St.  Joseph  jobbers  will  get  more 
business  from  him,  the  Free  Service  Bureau  has  found 
it  desirable  to  build  up  surrounding  communities,  liven 
the  towns,  and  promote  community  welfare.  The  bu- 
reau has  been  supporting  the  movement  for  good  roads 
— and  now  it  is  advocating  better  lighting  for  the  towns, 
as  a  means  of  increasing  retail  possibilities. 

Service  of  this  nature,  from  local  bureaus  and  even 
from  papers  devoted  to  particular  trades,  has  seldom  em- 
phasized the  advantage  of  adequate  and  attractive  street 
lighting.  There  is,  however,  a  particular  reason  for  the 
St.  Joseph  bureau  to  realize  the  value  of  good  lighting. 

This  lies  in  the  fact  that  the  St.  Joseph  Railway, 
Light,  Heat  &  Power  Company  is  locally  regarded  as  the 


strongest  "booster"  the  city  has.  "We  can  always  count 
on  the  company  to  help  in  any  worthy  project,"  say  the 
merchants  and  business  men.  Officers  of  the  company 
are  active  members  of  the  Commerce  Club  and  other  or- 
ganizations— they  do  detail  work,  planning,  or  anything 
they  are  called  upon  to  perform,  and  the  company  co- 
operates actively  in  local  affairs.  When  any  new  enter- 
prise is  started  by  any  organization,  almost  inevitably 
one  or  another  officer  of  the  company  is  brought  into 
consultation,  and  asked  for  advice  and  help. 

St.  Joseph  has  a  motto,  "The  City  Worth  While," 
blazoned  on  its  tallest  building  in  electric  letters  read- 
able thirty  miles  away.  Heretofore  visitors  to  St.  Joseph 
realized  the  part  electricity  bears  in  making  a  city  pros- 
perous and  attractive;  but  now  the  "gospel  is  being  car- 
ried" to  all  the  trade  territory  of  St.  Joseph. 


A  Motor  Installation  That  Quickly  Earned 
Its  First  Cost 

By  agreeing  to  replace  some  old  80-hp.  steam-engine 
ec^uipment  used  by  the  Victor  Manufacturing  Com- 
pany, Leavenworth,  Kan.,  manufacturers  of  washing 
machines,  with  several  group-drive  motors  which 
would  do  the  same  work,  and  arranging  to  allow  the 
manufacturer  to  pay  for  his  equipment  and  the  cost 
of  installing  it,  out  of  the  monthly  savings  resulting 
from  the  use  of  electrical  equipment,  the  Leaven- 
worth Light,  Heat  &  Power  Company  has  secured  a 
pleased  customer  who  says  that  he  would  not  go  back 
to  steam  drive  under  any  consideration. 

With  the  old  steam  equipment  it  was  necessary  to 
employ  a  man  to  take  care  of  the  engines  and  boilers. 
Furthermore,  extensive  belting  and  lineshafts  were 
required,  and  the  equipment  occasionally  had  to  be 
shut  down  for  a  week  at  a  time  to  overhaul  the  engine 
and  boiler.  Other  interruptions  to  service  were  also 
experienced  with  the  steam  equipment. 

All  of  these  difficulties  have  been  eliminated,  how- 
ever, with  the  present  motor  drive,  and  the  operating 
cost  has  been  cut  in  two  so  that  the  electrical  equip- 
ment was  some  time  ago  paid  for  out  of  its  savings. 

The  present  motor  equipment  consists  of  seven  mo- 
tors ranging  in  size  from  0.5  hp.  to  7.5  hp.  One  7.5- 
hp.  motor  operates  the  plating  equipment,  a  punch 
press,  two  boring  machines,  a  lathe  milling  machine, 
and  a  cross-cut  saw.  This  motor  is  fastened  to  the 
ceiling  in  the  basement  and  drives  the  above-men- 
tioned apparatus  through  belting  and  a  shaft.  An- 
other 7.5-hp.  motor  similarly  supported  in  the  base- 
ment operates  a  power  press  and  a  turning  lathe.  A 
rip  saw,  a  planer  and  an  exhaust  blower  are  each 
driven  by  individual  motors.  As  four  of  the  seven 
motors  are  situated  in  the  basement,  practically  all 
belting  on  the  main  floor  has  been  eliminated  with  a 
consequent  saving  in  space  and  increased  safety  for 
plant  employees. 


Elkhart,  Ind.,  Has  80  Per  Cent  of  its  5000 

Dwellings  Wired 

Elkhart,  Ind.,  now  makes  a  claim  for  fame  as  "the 
electric  city  of  Hoosierdom."  There  are  approximate- 
ly 5000  dwelling  houses  in  Elkhart  and  of  these  four- 
fifths  are  equipped  with  electricity  according  to  data 
just  made  public  by  the  Indiana  &  Michigan  Electric 
Company.  The  reduction  on  April  1  in  the  net  rate 
from  10  cents  to  Ho  cents  per  killowatt-hour  was  a 
big  boost  to  business.  In  152  days  of  this  year  there 
had  been  added  370  new  residence  connections,  an 
average  of  two  and  a  half  per  day. 
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Wiring  and  Illumination 

Latest  Practice  in  the  Electrical 
Contracting  Field  and  in  the  Art 
of  Interior  and  Exterior  Illumination 


Colored  Lamps  Supplement  Flood-Lighting 

of  Two  California  Courthouses 

The  impression  that  the  spectacle  of  the  San  Fran- 
cisco Exposition  lighting  has  left  on  the  people  of  the 
United  States,  and  particularly  on  the  California  pub- 
lic who  had  the  opportunity  to  view  it  night  after 
night,  is  being  evidenced  by  the  wide  interest  since 
manifested  in  flood-lighting  by  the  exposition  method 
of  exterior  illumination  of  buildings.  Many  of  the 
towns  and  counties  of  California  which  boast  of  attrac- 
tive city  halls  or  courthouses  have  taken  measures  to 
flood-light  these  architectural  gems  or  have  the  matter 
up  for  consideration.  In  many  instances  where  build- 
ings were  outlined  with  incandescent  lamps,  the  more 
modern  system  is  being  considered,  not  only  because 
it  is  more  beautiful,  but  because  of  the  greater  economy 
which  is  effected. 


FIG.   1- 


-THE    FRESNO    COUNTY    COURTHOUSE    FLOOD-LIGHTED    BY 
NINE   500-WATT    PROJECTORS 


FIG.  2 — THE  SAN  JOAQUIN  COUNTY  COURTHOUSE  AT  STOCKTON, 
CALIFORNIA 

The  structure  is  shown  illuminated  by  four  noO-watt  flood- 
lighting projectors.  Like  the  F'resno  courthouse  pictured  Vielow, 
the  Stockton  building  is  equipped  with  banks  of  red-dipped  tungs- 
ten lamps  behind  the  colonnades  about  the  dome,  which  project  a 
soft  rose   tint  over  the  parts  that  would  otherwise  be   in   shadow 

Fig.  1  shows  the  Fresno  County  courthouse  at  Fresno, 
Cal.  This  building  is  lighted  by  nine  500-watt  General 
Electric  flood-lighting  projectors,  placed  in  three  banks, 
one  group  of  four  units  being  mounted  to  the  right, 
one  of  three  units  directly  in  front,  and  a  single  unit 
to  the  left.  Tlie  three  banks  of  units  are  each  placed 
about  250  ft.  from  the  building.  They  are  mounted  on 
raised  platforms  concealed  among  the  trees  and  sup- 
plied with  service  from  the  building. 

Fig.  2  shows  the  courthouse  at  Stockton,  Cal.  Here 
four  500-watt  flood-lighting  units  were  used,  located 
on  the  roof  of  a  three-story  building  directly  across  the 
street,  about  300  ft.  away.  As  this  building  is  in  the 
center  of  a  beautifully  parked  square,  in  the  most  prom- 
inent part  of  town,  it  is  planned  to  light  all  four  sides 
with  twenty  projectors  in  four  banks  of  five  units  each, 
each  bank  to  be  located  on  the  roof  of  the  building 
opposite  each  corner  of  the  square. 

A  very  beautiful  and  compelling  feature  of  the  light- 
ing of  the  Fresno  and  Stockton  courthouses  is  not 
brought  out  by  the  photographs.  This  is  the  red  light- 
ing back  of  the  columns  at  the  base  of  the  domes  and 
back  of  the  railings  at  the  center  of  the  domes.  Red- 
dipped  Mazda  lamps  were  used,  being  equipped  with 
reflectors  concealed  from  view  by  mounting  them  back 
of  the  columns  and  railings.  The  flood  of  soft  red 
light,  being  faded  to  a  rose  pink  by  the  more  intense 
brilliant  white  light  from  the  projectors,  has  the  effect 
of  deepening  the  niches  and  coloring  and  at  the  same 
time  subduing  the  shadows  cast  by  the  columns  and 
projections. 

In  turning  on  the  lights  at  the  approach  of  darkness, 
a  oeautiful  effect  is  obtained.  Promptly  at  sundown 
the  red  lights  are  turned  on,  which  in  the  early  twi- 
light appear  a  faint  pink.  As  the  twilight  gradually 
deepens,  the  colors  come  up  to  a  rich  red,  which  is 
again  suddenly  transformed  to  a  rose  pink  by  the  white 
light  of  the  projectors  when  they  are  turned  on,  after 
the  last  trace  of  daylight  has  disappeared.  The  won- 
derful moving  shadow  effects  on  the  fronts  of  these  two 
courthouses  produced  by  the  graceful  waving  palm 
trees  in  the  foreground  can  only  be  appreciated  by  one 
who  has  viewed  the  illumination  at  night. 
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Installing  Switch  Boxes  in  Partitions  in 
Old  Houses 

In  installing  switches  in  ijurtitions  in  old  residences 
which  are  bein^  wired  it  often  happens  that,  unless  the 
wireinan  is  very  careful,  either  too  much  plaster  is 
broken  away  around  the  opening  made  in  the  parti- 
tion, leaving  unsightly  holes  around  the  edges  of  the 
switch  plate,  or  else  trouble  is  encountered  in  holding 
the  switch  box  in  place  because  the  laths  which  should 
support  the  box  have  been  cut  away  too  far.     These 

Plainer 


FIG.  1 — AFTER  LOCATING  THE  LATH  POSITIONS  WITH  A  NAIL, 
THE  RECTANGLE  A  B  C  D  IS  MARKED  AND  THE  PLASTER  CUT 
OUT   WITH   A   SCREWDRIVER 

difficulties  can  be  easily  avoided  if  the  method  herein 
described  and  illustrated  is  followed. 

When  the  approximate  location  of  a  switch  has  been 
determined,  an  8-penny  or  10-penny  nail  is  used  as  a 
probe  within  the  area  to  be  occupied  by  the  switch 
until  a  space  between  two  laths  has  been  found.  After 
this  space  has  been  located,  an  outline  of  the  area  of 
plaster  to  be  removed,  ABCD,  Fig.  1,  is  made  with  a 
pencil  so  that  the  top  and  bottom  lines,  AB  and  CD, 
respectively,  lie  approximately  half-way  between  the 
widths  of  laths  X  and  Z.  The  idea  in  so  locating  the 
outline  of  the  switch  opening  is  that  when  the  opening 
has  been  cut  the  top  half  of  lath  X,  just  above  the  line 
AB,  and  the  bottom  half  of  lath  Z,  just  below  line  CD, 
will  remain  in  place.  Screws  which  hold  the  switch 
box,  Fig.  3,  in  place  will  then  penetrate  the  upper  half 
of  lath  X  and  the  lower  half  of  lath  Z,  thus  supporting 
it  securely. 

After  the  location  of  the  switch  opening  has  been 
definitely  determined  and  the  outline  thereof  has  been 
made,  a  small  screwdriver  is  used  to  punch  "through 
the  plaster  along  the  outline  lines,  ABCD,  Fig.  1,  so 
that  the  area  of  plaster  within  the  outline  may  be  re- 
moved without  disturbing  any  of  the  plastered  surface 
which  surrounds  it.  In  punching  through  the  plaster 
the  blade  of  the  screwdriver  is  held  lengthwise  upon 


the  outline  lines,  the  butt  of  the  screwdriver  being 
given  slight  blows  with  the  hand  until  the  blade  has 
passed  through  the  plaster  to  the  surface  of  the  laths. 
When  the  outline  has  been  entirely  punched  through  as 
just  directed,  the  area  ABCD  of  plaster  can  be  easily 
chipi)ed  out  without  disturbing  any  of  the  surrounding 
plaster,  thus  exposing  laths  X,  Y  and  Z,  as  shown  in 
Fig.  2. 

The  exposed  laths  are  now  cut  away  with  a  keyhole 
saw  and  the  switch  box  is  inserted.  The  ears  of  the 
box  (Fig.  3)  should  rest  on  the  finished  wall  surface. 
When  the  box  is  screwed  in  place  a  few  added  turns  on 
the  holding  screws  will  bring  the  surface  of  the  ears 

ScretT;  Knockouf- 
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FIG.   3 — THE   EARS   OF   THE   SWITCH    BOX   SHOULD   REST   ON    THE 
FINISHED    WALL    SURFACE 

flush  with  the  finished  surface  of  the  wall,  provided  the 
plaster  is  not  too  hard.  If  the  plaster  is  hard,  a  small 
recess  to  receive  the  ears  of  the  box  so  that  they  will 
lie  flush  with  the  finished  wall  surface,  should  first  be 
chipped  out  with  a  screwdriver. 


Changing    Inks  and    Typewriter    Ribbons    to 
Avoid  Increasing  Illumination  Expense 

In  office  lighting  the  present  tendency  is  toward 
general  illumination  and  the  elimination  of  desk 
lights.  The  entire  office,  as  pointed  out  by  one  writer, 
is  in  this  way  made  more  attractive  to  employees  and 
the  public.  Greater  personal  efficiency  has  been  ac- 
complished through  lessened  eyestrain  caused  by 
glare  from  poorly-shaped  lamps  and  too  brilliantly 
lighted  papers,  and  by  tiresome  readjustment  of  the 
eye  in  glancing  from  the  bright  desk  into  the  com- 
paratively dark  room  and  back  again. 

But  there  are  two  things  which  are  sometimes  ig- 
nored when  changing  from  local  to  general  office 
lighting — the  light  tints  of  ledger  inks  and  colored 
typewriter  ribbons.  Where  these  remain  in  use  gen- 
eral lighting  will  cause  complai'nt,  unless  it  be  of  an 
intensity  higher  than  necessary  for  comfort  in  the 
reading  of  books  and  papers  printed  in  black  type. 
It  is  usually  cheaper  to  change  the  ink  or  ribbons  than 
to  maintain  unnecessarily  high  intensity  of  illumina- 
tion. 


FIG.    2 — THE    EXPOSED    LATHS    ARE    THEN    CUT    AWAY    WITH    A 
KEY-HOLE   SAW   AND   THE   SWITCH    BOX    INSERTED 


Flood-Lighting  the  Flag 

The  15-ft.  by  10-ft.  American  flag  which  waves  above 
the  roof  of  the  Hartford  (Conn.)  Electric  Light  Com- 
pany's office,  is  flood-lighted  nightly  by  two  500-watt 
projectors.  These  units  are  located  about  55  ft.  from 
the  flag,  the  spread  of  the  light  including  an  area  suffi- 
cient to  cover  the  flag's  full  length,  whichever  way  it 
may  be  flying.  Each  projector  illuminates  only  one  side 
of  the  flag,  but  the  light  shines  through  the  fabric  so 
effectively  that  the  illusion  of  direct  flooding  of  the  na- 
tional emblem  is  maintained  under  all  conditions.  The 
building's  height  and  commanding  location  enable  the  il- 
luminated flag  to  be  viewed  from  all  parts  of  the  city. 
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EXCESS  HYDROELECTRIC  POWER 

Raising    Steam    by    Electric    Heating — Results    Ob- 
tained in  a  Swiss  Plant 

IN  many  hydroelectric  plants  there  is  for  some  months 
of  the  year  an  excess  of  energy  which  is  to  a  large 
extent  not  utilized.  The  use  of  this  energy  for  rais- 
ing steam  in  the  boilers  of  a  reserve  steam  plant  has 
naturally  suggested  itself  and  experiments  along  this 
line  have  been  made,  first  vi^ith  two  steam  boilers,  by  the 
electric  supply  company  of  Zurich,  Switzerland,  at  its 
Letten  plant.  As  a  result  of  these  tests  the  company 
has  ordered  two  new  sets  of  electric  heating  elements, 
shown  in  Fig.  1,  for  a  third  boiler,  the  section  of  which 
is  given  in  Fig.  2.  This  apparatus  has  been  in  opera- 
tion since  September,  1915,  and  a  description  is  given 
in  Schweizerische  Bauzeitung,  of  April  8,  1916,  and  in 
Le  Genie  Civil  of  May  27,  1916. 

The  electric  heating  sets  are  arranged  as  shown  in 
the  illustration  and  consist  of  resistance  elements  A  of 
cast  iron,  insulated  with  mica  and  eternit.  The  use  of 
any  easily  fusible  or  expensive  metal  or  of  any  solder 
has  been  avoided.  Each  heating  unit  consists  of  six  re- 
sistor sets,  which  may  be  connected  at  will  according 
to  the  particular  conditions.    The  connections  are  made 


FIG.     1 — ARRANGEMENT     OF     HEATING     GRIDS     AND     TERMINAL 
CONNECTIONS    THEREFOR 

at  the  binding  posts  on  the  end  wall  (at  the  right  of 
Fig.  1)  which  also  has  a  window  through  which  the  in- 
terior may  be  observed.  While  electric  heating  is  car- 
ried on  the  heating  chamber  is  hermetically  closed.  The 
maximum  temperature  of  the  heating  resistors  is  below 
600  deg.  C.  (1112  deg.  Fahr).  The  boiler  of  Fig.  2  has 
180  sq.  m.  (1937  sq.  ft.)  heating  surface  and  contains 
17  cu.  m.  (4490  gal),  of  water.  With  a  maximum  con- 
sumption of  84  to  86  kw.,  1720  kg.  (3784  lb.)  of  steam 
is  produced  in  twenty-four  hours  and  the  steam  is  util- 
ized in  various  ways.  The  three  boilers  of  the  Zurich 
station,  equipped  with  electric  heating  sets,  furnish  in 
the  whole  5630  kg.  (12,386  lb.)  of  steam  per  day  with  a 
consumption  of  7392  kw.-hr.,  saving  750  kg.  (1650  lb.) 


Table 

I — Time 

Required  to  Heat  Boiler  Electrically 

Effective 

Number 

Boiler 

of 

Temperature  in 

Pressure  in 

Hours 

Amperes 

Heating  Chamber 

Atmospheres 

0 

116 

27  deg.  C. 

81  deg.  Fahr. 

12 

.37 

41  deg.  C. 

10,5  deg.  Fahr. 

24 

37 

.51  deg.  C. 

124  deg.  Fahr. 

48 

93 

76  deg.  C. 

169  deg.  Fahr. 

54 

92 

86  deg.  C. 

187  deg.  Fahr. 

0.4 

72 

90 

IDS  deg.  C. 

226  deg.  Fahr. 

2.4 

84 

91 

123  deg.  C. 

2.53  deg.  Fahr. 

4.4 

9fi 

90 

138  deg.  C. 

2S0  deg.  Fahr. 

6.6 

102 

91 

142  deg.  C. 

2S;S  deg.  Fahr. 

7.3 

ins 

90 

14.5  deg.  C. 

203  deg.  Fahr. 

5.9 

126 

91 

133  deg.  O. 

271  deg.  Fahr. 

4.8 

144 

90 

137  deg.  C. 

279  deg.  Fahr. 

4.6 

162 

91 

140  deg.  C. 

284  deg.  Fahr. 

5.4 

FIG.    2 — CROSS    SECTION    OF    BOILER    EQUIPPED    WITH    ELECTRIC 
HEATING    GRIDS 

of  coal  a  day.  This  is  a  specific  consumption  of  1.31 
kw.-hr.  per  kilogram  of  steam  (0.6  kw.-hr.  per  pound 
of  steam). 

Table  I  shows  how  long  it  takes  to  heat  the  boiler 
from  cold  state  to  normal  operation.  As  will  be  seen 
in  this  test  the  boiler  reached  the  normal  pressure  of 
7  atmospheres  in  100  hours;  the  decrea.se  of  pressure  in 
the  following  hours  was  due  to  the  fact  that  the  boiler 
was  then  supplied  with  cold  water  of  16  deg.  C.  (61 
deg.   Fahr.). 

In  order  to  operate  the  boiler  with  coal  as  fuel,  the 
unit  of  electric  heating  elements  is  removed  from  the 
boiler.  This  may  be  easily  done  in  half  an  hour.  The 
use  of  electric  power  for  steam  raising  is  proposed  only 
for  those  periods  in  which  excess  power  is  available 
which  would  otherwise  be  wasted. 

Generators,  Motors  and  Transformers 

Design  of  Direct-Current  Machines. — STANLEY  Par- 
ker Smith. — The  first  parts  of  an  article  in  the  first 
half  of  which  the  author  deals  with  the  principles  un- 
derlying the  design  of  continuous-current  machines, 
while  in  the  second  half  the  principle.s  are  to  be  ap- 
plied to  the  design  of  a  350-kw..  500-volt  generator 
running  at  200  r.p.m.  The  first  two  installments  give 
the  theory  of  the  emf.  induced  in  a  coil  moving  in  a 
pulsating  field;  the  emf  induced  in  a  winding  rotating  in 
a  steady  flux;  the  emf.  at  the  commutatcr  brushes;  and 
armature  windings  for  direct-current  machines.  This 
is  the  beginning  of  a  general  serial  on  the  design  of 
electro-magnetic  machines  which  is  intended  to  fill  the 
gap  between  elementary  text-books  and  the  authorita- 
tive treatises  for  specialists. — London  Electrician,  .June 
2  and  9,  1916. 
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Theorti  of  Commutation. — M.  ASCOLI. — The  author 
criticises  the  usual  theory  of  commutation,  the  funda- 
mental criterion  of  which  is  L  <  RT.  According  to  his 
theory  the  correct  criterion  is  2L  <  RT;  from  this  re- 
lation the  author  deduces  some  consequences  on  the 
most  favorable  emf.  of  commutation. — Elettrotecnica, 
May  5,  1916;  briefly  abstracted  in  La  Revue  Elec,  June 
2,  1916. 

Higher  Harmonics  in  Transformers. — GEORGE  R. 
Dkan. — A  mathematical  paper  on  the  predetermination 
of  higher  harmonics  in  the  alternating-current  trans- 
former when  the  impressed  emf.  is  a  simple  harmonic 
function  of  the  time. — London  Electrician,  June  9,  1916. 

Lamps  and  Lighting 

Flicker-Photometer  Frequency.— Leonard  T.  Tro- 
LAND. — A  note  from  the  Nela  Research  Laboratory.  The 
flicker-photometer  frequency  of  any  two  visual  stimuli 
is  defined  as  the  rate  of  alternation  (cycles  per  second, 
with  equal  intervals)  of  the  two  in  the  same  photo- 
metric field,  which  is  just  sufficiently  rapid  to  eliminate 
flicker,  when  the  ratio  of  their  intensities  is  such  as  to 
give  a  minimum  of  flicker  at  a  slightly  lower  rate.  A 
brief  account  is  given  of  an  experimental  investigation 
of  flicker-photometer  frequency  as  a  function  of  the 
color  of  the  standard,  and  of  the  measured  light.  Two 
series  of  measurements  were  taken  with  sixteen  spec- 
tral colors  and  a  "physiological  white"  standard,  of 
constant  intensity  for  each  series.  The  flicker-photo- 
meter frequency  for  a  white  standard  varies  radically 
with  the  spectral  character  of  the  measured  light,  be- 
ing greater  at  the  ends  of  the  spectrum  than  in  the  mid- 
dle. The  flicker-photometer  frequency  is  determined 
primarily  by  the  character  of  the  spectral  stimuli,  in 
relation  to  white,  although  a  marked  color  tone  in  the 
standard  will  shift  the  position  of  the  minimum.  No  in- 
fluence of  the  color  of  the  standard  upon  the  intensity 
required  for  a  match  was  apparent  within  the  limits  of 
reliability  of  the  measurements.  The  photometric  sen- 
sibility, however,  was  found  to  depend  on  the  color  of 
the  standard,  and  also  on  that  of  the  measured  light. 
The  sensibility  was  exceedingly  low  in  the  red. — 
Journ.  Franklin  Inst.,  June,  1916. 

Installations,   Systems   and    Appliances 

The  Uneconomical  Small  Station. — An  editorial  note 
on  the  poor  economy  of  coal  consumption  in  some  small 
steam-generating  British  stations,  with  special  ref- 
erence to  Stoke-on-Trent.  In  the  case  of  Longton,  in 
which  the  units  generated  during  the  year  amounted  to 
only  37,920,  the  coal  per  kilowatt-hour  was  as  high  as 
211/2  lb.  At  Stoke,  with  nearly  double  the  output,  the 
coal  per  kilowatt-hour  was  13%  lb.,  and  even  at  Hanley, 
with  849,332  kw-hr.  generated,  the  coal  per  kilowatt- 
hour  was  12  lb.  As  against  this  the  coal  consump- 
tion is  2%  lb.  per  kilowatt-hour  with  an  output  of  9,- 
960,796  kw.-hr.  at  the  modern  power  house.  The  effect 
of  running  the  turbine  plant  at  the  power  house  was  to 
change  the  net  loss  of  $30,810  in  1913-1914  to  a  net 
profit  of  $355  in  the  following  year.  The  Council  now 
has  under  consideration  the  installation  of  another  tur- 
bine set,  and  this  will  bring  about  a  .sufficient  saving 
of  coal  to  pay  the  capital  charges  on  the  new  plant. 
Such  figures  do  not  refer  by  any  means  to  isolated  cases. 
There  are  numbers  of  comparatively  small  stations  in 
Great  Britain  in  which  the  coal  consumption  is  neces- 
sarily very  high.  If  these  could  only  be  supplied  in  bulk 
from  the  large  undertakings  there  would  be  a  great 
saving  to  the  country  in  coal. — London  Electrician, 
June  2,  1916. 

Battery  Rooms. — George  R.  Archdeacon. — The  au- 
thor points  out  the  grave  errors  often  made  in  the  de- 
sign and  location  of  battery  rooms  and  gives  some  prac- 


tical hints.  The  battery  room  should  be  lofty  and  situ- 
ated in  an  open  space  where  it  has  access  to  the  wind  in 
all  directions.  Thorough  ventilation  is  very  important. 
Dust  and  dirt  should  be  kept  out.  The  ceiling  and  walls 
may  be  entirely  finished  off  with  concrete  instead  of 
plaster.  Ample  but  equal  distribution  of  light  should 
be  provided.  There  should  be  sufficient  working  space. 
The  floor  of  the  battery  room  may  be  covered  with  acid- 
resisting  tiles,  with  tiled  gutters  running  down  the 
sides  of  each  row  of  cells;  or,  if  preferred,  the  floor  to 
the  depth  of  2  in.  can  be  of  rock-asphalt,  having  a 
whaleback  form  to  drain  down  to  the  gutters.  In  any 
case,  however,  to  get  a  good  level  surface,  about  12  in. 
of  cement  concrete  should  form  the  foundation  for  any 
construction  it  is  intended  to  employ.  The  cells  should 
be  erected  in  single  tiers  only.  It  is  an  advantage  to 
make  an  alleyway  across  each  row  of  cells  half-way 
down,  leaving  elbow  room  and  head  room  with  the  con- 
nections. The  ideal  temperature  is  60  deg.  Fahr.  The 
battery  room,  therefore,  should  be  constructed  so  that 
the  temperature  rarely  exceeds  65  deg.  Fahr. — London 
Elec.  Rev.,  June  2,  1916. 

Wires,  Wiring  and  Conduits 

Fault  in  Bitumen  Cables. — An  anomymous  account 
of  some  peculiar  phenomena  on  a  power  distribution 
system  which  contains  some  25  miles  of  cable  laid  solid 
with  bitumen  in  wooden  troughing.  The  cable  is  looped 
up  every  10  ft.  and  connected  to  some  15,000  mag- 
netically-operated switches  with  a  bitumen  seal  between 
the  trough  and  the  switch  boxes.  Normally  the  cable 
is  positive  and  the  negative  return  is  through  steel  rails 
at  earth  potential.  The  system  has  been  in  operation 
fifteen  years,  and  has  given  very  little  trouble.  One 
day,  for  a  short  time — a  few  minutes — the  polarity  was 
reversed,  with  the  result  that  alarming  leakages  devel- 
oped at  several  switch  boxes,  ultimately  necessitating 
the  renewal  of  the  bitumen  and  compound  seal  at  about 
200  points.  The  normal  voltage  is  500  direct-current, 
and  the  leakage  current  registered  on  the  morning  of 
the  breakdown  on  the  sections  affected  was  0.26,  0.03 
and  0.018  amp.  On  investigating  the  cause  of  the 
trouble  a  series  of  experiments  was  made.  First,  a 
test  was  made  on  three  different  sections  with  about 
thirty  switches  on  each.  Leakage  current  with  cable 
positive:  (a)  14  milli-amp.,  (b)  1  milli-amp.,  (c)  1 
milli-amp.  Leakage  current  with  cable  negative;  (a) 
23  milli-amp.,  (b)  5  milli-amp.,  (c)  2  milli-amp.  Then 
lengths  of  bare  cable  were  carefully  insulated  with 
bitumen  tape  and  pierced  with  several  pinholes.  Each 
cable  was  coiled  up  and  placed  in  a  metal  box  about  12 
in.  by  8  in.  The  boxes  were  then  filled  with  damp  sand. 
No.  1  cable  was  connected  to  the  positive  terminal  of 
the  500-volt  supply,  and  the  metal  box  it  was  in  was 
connected  to  a  negative  terminal.  No.  2  cable  was  con- 
nected to  the  negative  and  box  to  positive.  An  am- 
meter was  placed  in  circuit.  Megger  test  on  each  reg- 
istered over  50,000  ohms.  Current  was  switched  on, 
and  after  three  minutes  No.  2  cable  registered  0.025 
amp.,  and  No.  1  50,000  ohms.  After  six  minutes.  No. 
2  reading  1.1  amp.,  No.  1  50,000  ohms,  current  was  re- 
versed and  in  a  few  seconds  the  leakage  on  No.  2 
dropped  to  0.2  amp.  In  three  minutes  a  leakage  of  1 
amp.  was  registered  on  No.  1.  The  current  was  again 
reversed  to  pass  through  as  originally,  and  in  ten  min- 
utes No.  1  registered  0.05  amp.  and  No.  2  was  rising 
quickly  from  2  amp.  On  opening  up,  No.  2  cable  was 
found  saturated  with  moisture,  and,  of  course,  steam- 
ing from  the  heat  of  current  leakage  and  No.  1  cable 
was  found  in  a  comparatively  normal  state.  The  ex- 
periment was  repeated  with  one  box,  and  the  result  was 
plotted  as  shown  in  Fig.  3.  Some  of  the  author's  con- 
clusions are  as  follows:    At  least  an  incipient  mechani- 


July  1,  1916 


ELECTRICAL    WORLD 


35 


cal  fault  is  necessary  before  a  leakage  is  observed.  The 
flow  of  moisture  from  positive  to  negative  is  perhaps 
best  described  by  the  electro-medical  term  "catapho- 
resis."    In  using  vulcanized  bitumen  cables  on  the  nega- 
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FIG.    3 — EFFECT    OF    POLARITY    REVERSAL    ON    LEAKAGE    FROM 
BITUMEN   INSULATED   CABLES 

tive  side  of  a  direct-current  system  great  care  should 
be  taken,  in  order  to  prevent  mechanical  damage  which 
causes  incipient  faults  in  the  cable,  which  will  with  the 
presence  of  moisture  cause  faults  to  develop  by  "cata- 
phoresis."  Similarly,  great  care  should  be  exercised  in 
hermetically  sealing  the  end  connections. — London  Elec. 
Rev.,  June  2,  1916. 

Electric  Insulators. — An  abstract  of  an  address  be- 
fore the  Newcastle-on-Tyne  Section  of  the  (British) 
Inst.  Elec.  Eng.  According  to  Maxwell's  electro-mag- 
netic theory  of  light,  the  specific  inductive  capacity  K, 
of  an  insulating  medium  should  be  equal  to  the  square 
of  its  refractive  index  n.  For  air,  petroleum,  carbon 
disulphide,  paraffin  wax,  etc.,  this  rule  holds  good,  but 
for  other  insulators  like  flint  glass,  quartz,  alcohol  and 
distilled  water,  it  does  not  hold.  That  discrepancy  has 
been  completely  explained  on  the  electron  theory  of  mat- 
ter. The  electrons  which  are  contained  in  a  dielectric 
molecule  can  not  be  torn  from  it,  but  can  be  displaced 
within  it.  The  differences  between  K  and  n'  are  "due 
to  the  presence  in  the  medium  of  electrons  having  free 
periods  of  oscillation  coinciding  with  the  frequency  of 
light  in  the  ultra-red  part  of  the  spectrum."  The  be- 
havior of  a  good  electrical  insulator,  such  as  quartz,  is 
that  of  a  perfect  insulating  medium  loaded  with  elec- 
trons anchored  elastically  in  each  molecule  of  the  sub- 
stance, whose  movement  to  and  fro,  as  the  electric  field 
reverses,  gives  rise  to  the  value  of  the  dielectric  con- 
stant observed  in  low-frequency  fields.  In  addition  to 
the  exceedingly  small  displacement  just  considered, 
there  is  at  frequencies  lower  than  those  cf  light,  a  sec- 
ondary effect  of  great  practical  importance,  since  the 
amplitude  of  movement  is  relatively  so  great  within  the 
molecule  that  the  electrons  in  any  one  molecule  are 
strongly  influenced  by  electrons  in  neighboring  mole- 
cuJes.  The  displacement  in  low-frequency  fields  is  no 
longer  a  simple  elastic  effect.  It  had  two  clear  stages, 
the  instantaneous  polarization  just  considered,  which  oc- 
curs at  the  velocity  of  light,  and  a  secondary  inter-at- 
traction, started  by  the  first  polarization,  elastic  in  the 
sense  that  when  the  field  is  released,  the  electrons  re- 
turn to  their  original  position.  That  is  familiar  in  the 
residual  charge  of  a  condenser  left  standing  after  being 
charged  and  discharged.  The  first  spark  at  discharge 
is  the  release  of  the  first  stage,  the  residual  spark  arises 
from  the  inter-attraction  between  opposite  electrons 
dying  down.  The  dependence  of  the  residual  charge  on 
the  original  polarization  is  made  clearer  by  the  fact  dis- 
covered by  Hopkinson,  that  the  total  residual  charge  is 


proportional  to  the  original  charging  voltage.  One  re- 
sult of  this  inter-attraction  is  loss  of  energy  by  hys- 
teresis. In  engineering,  the  movement  of  the  electrons 
is  forced,  for  even  where  there  is  resonance  in  a  cable 
system  the  free  period  is  much  below  that  of  the  elec- 
trons. Referring  to  polarization  in  steady  fields,  the 
speaker  said  that  when  a  steady  field  is  applied  to  a  di- 
electric, inter-attraction  has  full  scope.  In  moderate 
fields  it  proceeds  to  a  limit  independent  of  the  intensity 
of  the  field,  and  it  may  take  days  to  complete.  The 
polarization  is  then  in  most  materials  many  times 
greater  than  for  rapid  reversals,  so  that  the  dielectric 
coefficient  corresponding  to  the  slowest  possible  polariza- 
tion is  much  higher  than  even  for  one  minute's  electri- 
fication. On  switching-off  and  insulating  a  cable  which 
has  been  under  continuous  voltage  for  a  few  days,  the 
inter-attraction  slowly  relaxes,  and  the  total  quantity 
releases,  which  corresponds  to  the  above  high  dielectric 
coefficient,  may  be  sufficient  to  raise  the  insulated  con- 
ductor to  a  dangerous  potential.  Rubber  cables  may 
have  from  four  to  five  times  their  original  charging 
voltage.  Quartz  and  glass  reaches  more  than  100  times 
their  starting  values.  The  danger  in  the  case  of  a 
cable  left  standing  is  that  the  charge  which  has  soaked 
out  is  not  bound,  but  free,  so  that  the  shock  from  it  is 
much  greater  than  from  a  charge — discharge  spark.  It 
is  common  knowledge  that  the  best  way  to  release  the 
residual  charge  is  to  short-circuit  the  conductors  for 
several  days  after  use.  The  inter-attraction  between 
the  polarized  atoms  or  molecules  in  a  dielectric  has  great 
influence  on  its  electric  strength.  In  fact,  it  takes  com- 
plete charge  of  the  material  after  a  certain  voltage  has 
been  reached,  and  determines  the  electric  strength.  The 
action  is  found  in  solids,  liquids  and  gases.  When 
there  is  absorption  caused  by  inter-attraction,  the 
polarization  increases  to  a  value  independent  of  the 
strength  of  the  applied  field  and  depending  only  on  the 
structure  of  the  atoms  or  molecules.  Referring  to  ex- 
periments on  the  influence  of  time  of  application  on 
break-down  voltage,  the  speaker  said  that  the  fact  that 
it  has  a  finite  value  when  v  (voltage)  and  t  (thickness) 
are  exceedingly  small,  shows  that  the  thinnest  possible 
substance  requires  a  definite  time  to  break  down.  There 
is  a  thickness  which  cannot  be  broken  down,  for  it 
would  take  an  infinite  time  to  establish  the  state  of 
failure.  The  speaker  referred  in  some  detail  to  the 
breakdown  voltage  of  liquids  and  solids,  and  added  that 
it  could  be  stated  as  a  general  law  for  solids,  liquids  or 
gases,  that  their  failure  under  electric  stress  has  two 
stages.  In  the  first  stage  the  work  done  on  the  ma- 
terial up  to  the  point  of  failure  is  independent  of  the 
thickness  of  the  specimen  or  length  of  spark  gap.  In 
the  second  stage,  inter-attraction  is  in  one  sense  more 
important  than  the  applied  field.  Beyond  the  point  of 
transition,  the  work  of  break  down  is  not  independent 
of  thickness,  but  is  a  linear  function  of  the  voltage. — 
London  Elec.  Rev.,  June  2,  1916. 

Telegraphy,  Telephony  and  Signals 

Mine  Signals. — R.  H.  Gould. — A  paper  on  a  new 
system  of  mine  signaling.  Trembling  bells  in  under- 
ground mines  have  the  disadvantage  that  the  make  and 
break  may  go  out  of  adjustment.  The  single-stroke  bell 
requires  a  larger  current  than  the  trembling  bell,  so 
that  it  is  difficult  to  work  a  number  of  single-stroke 
bells  in  parallel.  In  the  author's  system  hooters  are 
employed  instead  of  bells.  The  hooter  is  constructed  on 
the  lines  of  a  telephone  receiver  and  consists  of  a  coil, 
a  steel  magnet  and  a  diaphragm.  The  chief  advantage 
of  the  system  is  that  the  only  vibrating  contacts  are 
overground  on  a  switchboard  where  they  are  readily 
accessible.  Transactions,  South  African  Inst.  Elec. 
Eng.,  April,  1916. 
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G.  Wilbur  Hubley,  who  has  been  ap- 
pointed  g'eneral    manager   of  the    Mer- 
chants'   Heat    &     Light    Company    of 
Indianapolis,   Ind.,  was  for  more   than 
twenty  years  chief  engineer  and  super- 
intendent  of   public    service    properties 
in      Louisville,      Ky.        Mi-.      Hubley's 
earlier  work  in  the  electrical  field  was 
with     the     Westing-house     Electric     & 
Manufacturing  Company  and  also  with 
the      Citizens'     Traction    Company    of 
Pittsburgh,   Pa.     In  these  connections, 
his     experience     included    construction 
and  operation  of  plants  and  the  man- 
agement and  organization  of  properties. 
He   had   charge   of  the   complete   elec- 
trical  installation   of  the   Terre   Haute 
(Ind.)   street  railway,  one  of  the  first 
street     car     systems     in     the     United 
States  to  be  converted  to  electric  trac- 
tion.    At  Louisville,  he  supervised  the 
construction  of  a  new  20,000-kw.  steam- 
turbine    plant,    a    5000-kw.    substation 
and  the  installation  of  a  complete  sys- 
tem   of   underground    distribution    sub- 
ways.    Mr.  Hubley  was  for  many  years 
chief    engineer    and    superintendent    of 
the    old    Louisville    Lighting    Company 
and  resigned  his  position  with  its  suc- 
cessor,  the    Louisville    Gas    &    Electric 
Company,   to   join   the   electrical    engi- 
neering staff  of  the  Jones  &  Laughlin 
Steel     Company    of    Pittsburgh.       Mr. 
Hubley  is  a  member  of  the  American 
Institute    of   Electrical   Engineers,   and 
is  a  past-president  of  the  Engineers  & 
Architects'  Club  of  Louisville. 

P.  Thwaites  Sealey  has  been  ap- 
pointed electrical  engineer  of  the  Beth- 
lehem Chile  Iron  Mines  Company,  a 
subsidiary  of  the  Bethlehem  Steel  Com- 
pany, and,  accompanied  by  his  family, 
will  sail  for  Chile  on  July  1.  Work 
has  been  started  on  the  2400-volt  rail- 
way, and  it  is  expected  that  both  the 
railway  and  electric  mining  shovels 
will  be  in  operation  early  in  1917. 

G.  T.  McFarland  of  Lynn,  Mass.,  who 
has  for  several  years  been  connected 
with  the  automobile  equipment  division 
of  the  Westinghouse  Electric  &  Manu- 
facturing Company  of  Pittsburgh,  Pa., 
as  New  England  district  engineer,  has' 
accepted  a  position  as  manager  of  the 
Ashwell  Service  Stations,  with  head- 
quarters at  Hartford,  Conn.,  handling 
all  kinds  of  electrical  equipment  for  au- 
tomobiles. 


W.  W.  White  has  been  appointed 
superintendent  of  the  municipal  electric 
light  plant  at  Bolivar,  Tenn.,  succeed- 
ing F.  M.  Smith,  recently  resigned. 

Alex  Dow,  president  and  general 
manager  of  the  Detroit  Edison  Com- 
pany, has  been  appointed  to  the  Detroit 
board  of  water  commissioners. 

Adolph  M.  Barron,  who  has  been  gen- 
eral manager  of  the  Tri-County  Light 
&  Power  Company  of  Aledo,  III.,  has 
resigned  to  embark  in  other  business  in 
California. 

Ralph  James  has  been  appointed 
superintendent  of  the  Oregon  Power 
Company  at  Junction  City,  Ore.,  suc- 
ceeding F.  M.  Hildreth,  recently  trans- 
ferred to  Corvallis,  Ore. 

R.  U.  Steelquist,  formerly  manager 
of  the  Oregon  Power  Company  at  Cor- 
vallis, Ore.,  has  been  appointed  super- 
intendent of  the  Dallas  division,  suc- 
ceeding A.  L.  Martin,  recently  resigned. 
F.  M.  Hildreth,  formerly  superintend- 
ent of  the  Oregon  Power  Company  at 
Junction  City,  Ore.,  has  been  appointed 
superintendent  at  Corvallis,  Ore.,  suc- 
ceeding R.  U.  Steelquist,  recently  trans- 
ferred to  Dallas,  Ore. 

Ralph  Elsman,  formerly  engineer 
with  the  Pacific  Gas  &  Electric  Com- 
pany of  San  Francisco,  has  accepted 
a  position  as  engineer  on  underground 
work  with  the  Electric  Bond  &  Share 
Company,  New  York  City. 

C.  M,  Tolman,  chief  electrical  engi- 
neer of  the  Bangor  (Me.)  Railway  & 
Electric  Company,  has  tendered  his 
resignation  to  accept  a  position  as  elec- 
trical engineer  with  the  Ironwood  & 
Bessemer  Railway  &  Light  Company  of 
Ashland,  Wis.  Mr.  Tolman  has  been 
connected  with  the  Bangor  company  for 
fourteen  years. 

W.  C.  Frye,  the  newly  elected  presi- 
dent of  the  Chain  Belt  Company,  Milwau- 
kee, Wis.,  has  been  with  the  company 
for  the  last  twenty  years.  He  is  also 
treasurer  of  the  Sivyer  Steel  Casting 
Company,  Milwaukee;  vice-president  of 
the  Federal  Malleable  Company,  Mil- 
waukee, and  a  director  of  the  new  Elec- 
tric Steel  Casting  Company,  Chicago. 

Harlan  A.  Sawyer,  manager  of  the 
Amesbury  (Mass.)  Electric  Light  Com- 
pany, has  been  appointed  manager  of 
the  Merrimac  Valley  Power  &  Buildings 
Company,  owners  of  the  Hamilton 
Woolen  Company's  plant  in  Newbury- 
port,  Mass.  The  Merrimac  Valley  com- 
pany and  the  Amesbury  company  are 
both  controlled  by  C.  D.  Parker  &  Com- 
f)any  of  Boston,  Mass.  Mr.  Sawyer 
IS  to  hold  the  two  separate  positions 
with  oflfices  at  each  place.  He  entered 
the  employ  of  the  Amesbury  Electric 
Light  Company  twenty-six   years   ago. 


THOMAS  CHANDLER 


Thomas  Chandler,  the  president-elect 
of  the  Michigan  Section  of  the  National 
Electric  Light  Association,  was  gradu- 
ated from  the  University  of  Michigan 
in  1910.  Upon  leaving  college  he  was 
made  superintendent  of  the  Edison  Sault 
Electric  Company  of  Sault  Ste.  Marie, 
Mich.,  of  which  William  Chandler  has 
long  been  vice-president.  In  1915  the 
younger  Mr.  Chandler  was  advanced  to 
the  position  of  vice-president  and  super- 
intendent. He  served  the  Michigan  as- 
sociation last  year  as  its  vice-president 
E.  F.  Blaine  of  Seattle,  Wash.,  has 
been  appointed  a  member  of  the  Public 
Service  Commission  of  Washington,  to 
take  the  place  of  Charles  A.  Reynolds, 
who  recently  resigned. 

L.  M.  Levinson,  for  the  past  year 
general  manager  of  the  Bryan  &  Col- 
lege Interurban  Railway,  Bryan,  Tex., 
has  been  elected  also  general  manager 
of  the  Bryan  &  Central  Texas  Inter- 
urban Railway.  Mr.  Levinson  will  have 
charge  of  both  properties,  with  head- 
quarters at  Bryan. 

Francis  C.  Shenehon,  for  the  last 
seven  years  dean  of  the  college  of  en- 
gineering and  professor  of  civil  engi- 
neering at  the  University  of  Minnesota, 
has  tendered  his  resignation  to  the 
Board  of  Regents.  Mr.  Shenehon  will 
devote  his  entire  time  to  his  practice 
as   a   consulting   hydraulic   engineer. 

Allan  R.  Gilchrist,  for  the  past  ten 
years  city  engineer  of  Montgomery, 
Ala.,  has  been  engaged  by  the  Alabama 
Power  Company  of  Birmingham,  Ala., 
to  act  as  chief  engineer  on  the  con- 
struction of  a  large  dam  and  hydroelec- 
tric plant,  developing  the  power  of  the 
Warrior  River  at  an  estimated  cost  of 
$1,000,000. 

Barry  Dibble  has  been  appointed 
project  manager  of  the  Minidoka  Pro- 
ject (Idaho)  of  the  U.  S.  Reclamation 
Service  with  offices  at  Rupert,  Idaho. 
Mr.  Dibble  will  continue  to  act  as  elec- 
trical engineer  for  this  project,  which 
has  a  large  electrical  installation  used 
for  pumping  to  50,000  acres  of  high 
lands  in  the  Snake  River  valley.  Prior 
to  entering  the  Reclamation  Service  in 
1909  Mr.  Dibble  had  been  engaged  in 
public  utility  work,  including  the  fields 
of  electric  railways,  lighting  and  power 
and  steam  and  hydroelectric  develon- 
ments. 
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NEW  APPARATUS   AND  APPLIANCES 

A  Record  of  Latest  Developments  and  I mprovements-  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Small   Industrial   Oil   Switch 

The  switch  here  illustrated  is  used 
for  starting  and  protecting  three-phase 
induction  motors  with  ratings  up  to  10 
bp.  and  600  volts.  It  conforms  strictly 
to  safety-first  principles,  the  manufac- 
turer points  out,  and  consists  of  but  few 
operating  parts,  these  parts  being  sup- 
ported from  the  switch  frame  which  can 
be  mounted  on  any  flat  vertical  surface, 
such  as  a  wall  or  post,  or  by  supports 
on  the  motor-driven  machines  which  the 
switch  controls.  All  operating  or  live 
parts,  with  the  exception  of  the  switch 
handle,  are  inclosed.  The  contacts  are 
under  oil  and  the  terminals  are  in  the 
interior  of  the  frame,  which  is  provided 
with  a  tight-fitting,  sheet-steel  cover. 

The  switch  is  built  non-automatic, 
and  is  provided  with  two-coil  series 
overload  time  limit  trip,  plain  low- 
voltage  release,  and  combined  low-volt- 
age and  overload  protective  plugs.  All 
switches  of  the  type  shown  are  arranged 
for  either  open  or  conduit  wiring.  They 
open  by  gravity  assisted  by  torsion 
springs,  and  have  a  quick  downward 
double  break  per  phase.  The  mechan- 
ism is  accurately  constructed,  it  is  as- 
serted, and  parts  are  interchangeable. 
"On"  and  "off"  on  the  frame  indicate 
whether  the  switch  is  open  or  closed. 

The  energy-carrying  parts  are  liber- 
ally proportioned  to  secure  low-temper- 
ature rise  and  long  life.  The  switch 
studs  and  movable  contacts  are  mounted 
in  a  porcelain  block  and  separated  by 
porcelain  barriers.    Contacts,  terminals, 


FIG.  1 — TRIPLE-POLE,  SINGLE-THROW  NON- 
AUTOMATIC    SWITCH 

etc.,  are  securely  held  in  place  by  lock 
washers,  preventing  loosening  from  vi- 
bration. Stationary  contacts  consist  of 
drop-forged  fingers  with  flared  ends. 
The  movable  contacts  are  copper  strips 
bent  to  the  form  illustrated.    This  con- 


struction is  said  to  insure  good  contact 
under  strong  pressure  when  the  switch 
is  closed.  The  oil  tank  is  pressed  from 
a  single  piece  of  sheet  steel.  A  line  in- 
dicates the  depth  to  which  the  tank 
should  be  filled.  The  non-automatic 
switch  is  held  closed  by  a  latch.  In 
opening,  the  handle  is  moved  some  dis- 
tance before  the  latch  releases,  after 
which  the  contacts  are  rapidly  snapped 
open.  The  automatic  switch  with  two- 
coil  series  overload  time-limit  trip  is 
opened  automatically  on  overload  by  a 
trip-coil  plunger.  The  switch  cannot  be 
held  closed  on  overload  or  short-circuit. 
Overload  trip  setting  can  be  varied 
between  the  normal  current  rating  of 
the  trip  coil  and  twice  normal  by  a  cali- 
brating device  in  the  tube  surrounding 


FIG. 


2 — SWITCH     WITH     DOUBLE     SERIES 
TIME-LIMIT    OVERLOAD    TRIP 


the  lower  portion  of  each  trip-coil 
plunger.  After  a  current  setting  is 
made,  the  device  is  locked  in  position 
by  a  set  screw.  Each  trip  coil  is  indi- 
vidually calibrated  and  the  tube  is  then 
marked  in  legible  white  numerals  on 
the  black  background  of  the  tube. 

For  time  delay  in  automatically  open- 
ing the  circuit,  each  overload  trip  coil 
is  equipped  with  an  inverse  time-limit 
attachment  consisting  of  an  oil  dashpot 
connected  to  the  tripping  plunger.  The 
time  setting  is  accomplished  without  re- 
moving the  dashpot  from  the  calibrating 
tube.  At  proper  setting,  protection  is 
afforded  to  the  motor  against  overload 
and  against  running  single-phase,  but 
at  the  same  time  prevents  the  switch 
from  opening  while  the  motor  is  start- 
ing. 

The  calibrating  tubes  and  oil  dash- 
pots  are  protected  from  injury  by  a 
sheet-steel  case  attached  to  the  switch 
frame,  which  also  prevents  dust  or  lint 
collecting  in  the  tubes.    The  .'switch  with 


low-voltage  trip  is  tripped  out  instantly 
by  a  low-voltage  release  if  the  line  volt- 
age falls  to  approximately  50  per  cent 
of  normal.  To  reduce  the  energy  loss  in 
the  low-voltage  trip  to  a  minimum,  a 
small  auto-transformer  is  used  in  con- 


FIG.    3 — SWITCH    WITH    LOW   VOLTAGE   RE- 
LEASE AND  OVERLOAD  PROTEC- 
TIVE PLUGS 

junction  with  the  low  voltage  release 
coil  except  at  110  volts  60  cycles  and  40 
cycles,  where  the  transformer  is  not 
necessary.  The  switch  with  overload 
protective  plugs  and  low-voltage  trip  is 
similar  to  the  switch  just  described,  but 
is  equipped  also  with  time-limit  over- 
load protective  plugs  connected  in  series 
with  the  switch  leads.  The  operation 
of  the  protective  plugs  as  regards  over- 
load and  time  delay  is  much  the  same 
as  that  of  the  inverse  time-limit  over- 
load  trip    coils. 

The  oil  switches  are  known  as  Type 
F,  Form  P-10  devices  and  are  being 
manufactured  by  the  General  Electric 
Company,  Schenectady,  N.  Y. 


Splash-Proof  Motors 

A  line  of  small  alternating-current 
motors  that  are  splash-proof  and  known 
as  type  CAH  machines,  has  recently 
been  placed  on  the  market  by  the  West- 
inghouse  Electric  &  Manufacturing 
Company,  East  Pittsburgh,  Pa.  These 
motors  are  particularly  adapted  for  use 
on  washing  machines,  dish  washers, 
water  pumps,  etc.  As  will  be  seen  from 
the  accompanying  illustrations,  the 
frames  of  these  motors  are  so  con- 
structed that  it  is  practically  impossible 
for  water  to  get  into  the  motor. 
Forced  ventilation,  along  the  samelines 
as  that  successfully  used  in  tur't)0- 
generator  design,  is  obtained  by  a  small 
blower  and  ample  ducts,  fully  protected 
from  liquids  and  small  objects.  Thus 
the  frames  keep  the  motors  dry  and 
the  fans  keep  them  cool,  it  is  pointed 
out,  under  all  operating  conditions. 
There    are   no   exposed    electrical   con- 


tacts,  connections  boiiijr  nmdc  thioufjh 
cable  or  bindintr  posts  fully  insulati'd 
against  aocidciital  shock.  There  are  no 
rotating  electrical  contacts  or  brushes, 
thus      decreasing      renewals      and      the 
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SMALL     MOTOR     rOH     WASHINCJ-MACHINE 
DRIVE 

amount  of  attention  required.     Starting 
is  accomplished  by  means  of  a  switch 
that  is  frictionless  except  at  the  instant 
of    opening    or    closing,    making    wear 
negligible.    The  operation  of  the  switch 
is  snappy,  it  is  asserted,  and  the  break 
quick.     Lubrication  is  furnished  by  oil 
cups  of  large  capacity.    The  motors  are 
cool    running,    compact,    sturdy,    light, 
reliable,  simple  and  easily  operated,  the 
manufacturer  points  out,  and  they  pos- 
sess a  high  starting  effort,  have  ample 
turning  effect  to  overcome   peak  load, 
and  are  of  high   efficiency  and   power 
factor.     They  may  be  arranged  for  side 
or  inverted  mounting  by  rotating  the 
end    brackets,    and    are    provided    with 
slotted  feet  for  two-point  mounting  in 
addition  to  holes  for  four  holding-dovirn 
bolts.      Direct-current    motors    can    be 
furnished  mechanically  interchangeable 
with    the    alternating-current    motors. 
Either   a    Hubbell   plug   and    10   ft.   of 
reinforced   cable,   or   insulated   binding 
posts  are  furnished  with  each  motor. 


Small  Battery  Charging  Set 

The  Main  Electric  Manufacturing 
Company,  500  Aiken  Avenue,  Pitts- 
burgh, Pa.,  has  recently  brought  out  a 
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on  it  a  double-reading  ammeter,  knife 
switch,  fuses,  and  regulating  rheo- 
stat. It  is  especially  well  adapted  for 
use  in  small  garages  where  central 
station  energy  is  not  available  or  where 
luieshafts  are  in  operation.  The  set  is 
designed  to  charge  from  one  to  five  (>- 
volt  batteries,  two  12-volt  and  one  18- 
volt  battery,  one  G-volt  and  two  12-volt 
batteries,  one  18-volt  and  one  12-volt 
battery,  or  one  6-volt  and  one  24-volt 
battery  at  a  time.  The  range  of  volt- 
ages is  such  as  to  accommodate  batter- 
ies of  any  description  which  do  not  ex- 
ceed ;iO  volts.  The  generator  is  rated 
at  ;}00  watts,  and  is  furnished  com- 
plete with  switchboard  and  proper 
leads. 
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high-grade  drop-forged  steel  with  spe- 
cial steel  rivets,  and  in  being  placed  on 
the  market  by  the  Mechanical  Special- 
ties Company,  Peoples  Gas  Building, 
Chicago,    111. 


Ball   Bearings   for   Control 

Motor-Generator  Sets  on 

Electric  Locomotives 

An  interesting  application  of  ball 
bearings  is  that  employed  on  the  con- 
trol motor-generator   sets  for  the  new 


Conduit  Wrench 

In  the  accompanying  illustration  is 
shown  a  wrench  designed  for  use  in  pipe 
and  conduit  work  where  the  clearances 
limited.      It    is    particularly    well 


are 

adapted  for  pipe  work  against  walls,  as 
shown  in  Fig.  1,  nested  pipe  and  con- 
duit work  within  walls.  The  tool,  which 
is  known  as  the  "La  Rock  Wrench,"  is 


rys 


BELT-DRIVEN    CHARGING   SET 

small  charging  set  which  is  illustrated 
herewith  and  which  operates  from  a 
line  shaft  or  gas  engine.  The  set  con- 
sists of  a  small  generator  which  is 
operated  by  belt  drive  and  a  small 
charging  board  of  slate  having  mounted 


CONDUIT    WRENCH    WITHOUT   RATCHET 

simple  in  construction,  and  is  made  up 
of  only  three  parts.  No  screws,  springs, 
pins  or  ratchets  are  used,  the  absence 
of   which    makes    adjustment    unneces- 
sary, the  manufacturer  points  out.    The 
jaws   of  the  wrench   are  always   in   a 
position,  it  is  declared,  to  do  pipe  work. 
Fig.   1   shows  the  rotary  movement  of 
the  wrench  with  the  pipe  close  to  the 
wall.     Fig.  2  shows  a  side  view  of  the 
wrench  on  section  of  pipe.    The  wrench 
is  not  a  tool  that  will  fit  all  sizes  of  pipe, 
but  a  wrench  that  will  fit  the  size  it  is 
made   for   in    almost   all   places   where 
other  wrenches  will  not  work  in,  it  is 
claimed,  and  take  hold.     Although  the 
wrench  is  designed  for  one  size  of  pipe 
only,  and  will  do  the  best  work  on  the 
size  marked  on   the   wrench,  it  is   not 
limited  for  work  on  one  size  of  pipe. 
For   example,   an   0.75-in.   wrench   will 
grip  0.375-in.,  0.5-in.,  and  0.75-in.  pipe. 
The    difference    in     the    grip    on    the 
0.375-in.  and  0.5-in.  pipe  is  made  by  the 
change  from  the  circle  and  the  position 
of  the  handles.    The  wrench  is  made  of 


FIG.      1— BALL     BEARINGS     FOR     ELECTRIC 
LOCOMOTIVB  MOTOR-GENERATOR  SET 

electric  locomotives  of  the  Chicago, 
Milwaukee  &  St.  Paul  Railroad.  In 
order  to  assure  absolute  safety  in  ope- 
ration and  to  obtain  the  highest  possi- 
ble efficiency,  it  was  necessary  to  se- 
cure a  bearing  which  would  operate 
successfully  under  extreme  weather 
conditions,  such  as  very  high  tempera- 
tures in  summer  and  temperatures  as 
low  as  40  deg.  Fahr.  below  zero  in 
winter. 

The  size  and  construction  of  the 
bearings  are  well  indicated  in  Fig.  1 
which  shows  two  radial  and  one  dou- 
ble-thrust bearing.  In  the  center  of 
the  illustration  is  shown  a  thrust  bear- 
ing which  takes  up  the  shocks  incident 
to  switching  and  train  handling.  On 
the  left  is  one  of  the  radial  bearings 
which  IS  more  than  10  in.  in  diameter 
and  has  a  bore  of  4.7  in.  On  the 
right,  the  radial  bearing  is  shown  in  a 
deflected  position.  This  deflected  view 
indicates  the  principle  of  self-align- 
ment which,  according  to  the  manufac- 
turer of  the  bearings,  the  SKF  Ball 
Bearing    Company,     Hartford,    Conn., 
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FIG.    2 — MOTOR-GENERATOR    SET    OF    ELEC- 
TRIC LOCOMOTIVE  WITH  BEARING   CAP 
REMOVED 

was  one  of  the  chief  reasons  for  speci- 
fying the  type  of  bearings  shown. 

The  Rearing  consists  of  an  inner 
race,  an  outer  race  and  two  rows  of 
balls,  all  of  Swedish  crucible  steel,  and 
a  ball  retainer  of  bronze.     The  inner 
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race  contains  two  grooves,  each  ground 
to  a  radius  slightly  larger  than  the 
radius  of  the  balls.  The  inner  surface 
of  the  outer  race  is  ground  as  a  section 
of  a  hollow  sphere  whose  center  is  the 
center  of  the  shaft.    The  inner  race  and 


FIG.  3 — DIAGRAM  SHOWING  ARRANGEMENT 
OF  BEARINGS  ON   MOTOR-GENERATOR  SETS 

the  balls  and  retainer  are  free  to  ro- 
tate at  any  angle  within  the  spherical 
outer  race.  Thus  the  bearing  will  auto- 
matically adjust  its  position  to  com- 
pensate for  any  shaft  deflections  or  load 
changes.  Fig.  2  shows  one  of  the  bear- 
ings in  place  on  the  set,  the  bearing 
cover  being  removed.  In  Fig.  3  is 
shown  a  diagram  which  illustrates  the 
arrangement  of  bearings  on  the  motor- 
generator  set. 


Electric  Cloth  Cutter 

In  the  accompanying  illustration  is 
shown  a  motor-driven  machine  which 
is  designed  particularly  for  use  where 
large  quantities  of  textile  products  have 
to  be  cut.  The  electric  cloth  cutter,  as 
it  is  called,  is  a  small  portable  ma- 
chine driven  by  a  directly  connected 
motor.  The  device  shown  in  the  illus- 
tration is  an  improved  type  of  cutter 
recently  developed  by  the  Eastman  Ma- 
chine Company,  Buffalo,  N.  Y.  It  is 
operated  by  an  0.5-hp.  motor,  the 
crankshaft  mechanism  of  which  is 
equipped  with  roller  and  ball  bearings. 
A  centrifugal  feed  oiling  system  is 
used,  oil  being  forced  into  the  crank- 
shaft bearing  every  revolution  of  the 
motor.  All  moving  parts  are  inclosed. 
With  direct-current  machines,  the  mo- 
tor operates  at  a  speed  of  about  2800 
r.p.m.  and  imparts  its  motion  to  the 
reciprocating  knife  through  a  connecting 
rod,  guided  by  a  V-shaped  crosshead. 
The  knife  reciprocates  in  a  narrow 
standard  made  of  drop-forged  alloy  steel 
that  supports  the  weight  of  the  motor 


MOTOR-DRIVEN    CLOTH-CUTTING    MACHINE 

and  screws  into  a  plate  which  passes  un- 
der the  goods  to  be  cut.  The  goods  are 
held  firmly  by  the  presser  foot  in  front 
of  the  knife.  The  presser  foot  can  be 
readily  removed  from  the  machine  by 
pulling  back  a  thumb   latch,  thus   en- 


abling the  operator  to  sharpen  the 
knife  without  having  to  reset  the  presser 
foot.  This  presser  foot  is  so  con- 
structed that  it  can  be  rigidly  set  or 
may  be  arranged  to  rise  or  lower  of  its 
own  accord,  when  riding  over  varied 
thicknesses  of  goods,  by  the  aid  of  a 
spiral  spring.  The  standard  in  which 
the  knife  operates  is  equipped  with  re- 
movable knife  slides,  thus  insuring 
long  wear  to  the  standard  since  only 
the  knife  slides  need  be  replaced  when 
worn  out.  Use  is  made  of  a  solid  plate 
or  base  with  rollers  underneath.  The 
snap  switch  is  conveniently  placed  near 
the  handle  of  the  machine  as  shown,  so 
that  the  circuit  may  be  controlled  with 
the  same  hand  that  guides  the  machine. 
All  parts  on  the  machine,  the  manu- 
facturer points  out,  are  interchange- 
able. An  interesting  feature  of  the  ma- 
chine is  the  swinging  lamp,  by  means 
of  which  all  shadows  are  eliminated. 


Transformer  for  Ford  Car 
Lighting  Systems 

The  steady  headlight  illumination 
that  Ford  drivers  always  have  wanted 
is  available  now  at  low  cost,  it  is  de- 
clared, by  the  use  of  a  specially  de- 
signed transformer,  called  the  "Wayne- 


FIG.  1 — TRANSFORMER  FOR  FORD  LIGHTINC 
SYSTEM 

lite"  and  developed  by  the  General  Elec- 
tric Company,  Schenectady,  N.  Y.  It 
has  been  impossible  to  get  this  kind  of 
light  on  the  Ford  cars  as  electrically 
equipped  at  the  factory,  it  is  pointed 
out,  because  the  current  supplied  by  the 
magneto  naturally  varies  with  the  motor 
speed,  and  not  until  a  speed  of  approx- 
imately 12  miles  per  hour  was  attained 
was  the  light  really  useful.  With  the 
higher  speeds  the  illumination  was  un- 
necessarily bright,  lamps  were  frequent- 
ly burned  out  and  their  lives  shortened. 
The  "Waynelite"  is  a  small  transformer, 
which  receives  energy  from  the  magneto 
included  in  the  motor  and  delivers 
energy  to  the  headlamps  which  are 
wired  in  multiple  instead  of  in  series 
as  in  the  Ford  factory  practice.  With 
the  series  wiring,  if  either  lamp  fails, 
both  go  out,  it  is  pointed  out,  to  the 
drivers'  annoyance  and  perhaps  peril. 
This  is  prevented  by  the  multiple 
wiring  of  the  "Waynelite"  method 
Tests  show  that  the  transformer  furn- 
ishes a  good  light  at  engine  speeds  cor- 
responding to   10  miles  per  hour,  and 


above  that  there  is  a  clear,  steady  light. 
Installation  is  said  to  be  simple.  The 
only  changes  from  "standard  equip- 
ment" of  the  Ford  are  adding  the  trans- 
former, partial  rewiring  and  substitu- 
tion of  6-volt  lamps  for  those  of  9  volts 
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-WIRING  DIAGRAM  FOR  FORD  LIGHT- 
ING   SYSTEM 


supplied  on  the  Ford  cars.  From  the 
magneto  to  the  switch  the  wiring  is  un- 
changed. At  the  switch  the  regular 
headlamp  wire  is  attached  to  one  of 
the  "magneto  terminals"  of  the  trans- 
former while  the  other  "magneto 
terminal"  is  grounded  to  the  engine 
frame.  A  pair  of  wires  lead  from  the 
two  terminals  on  the  "lamp  side"  of 
the  transformer.  Each  wire  is  con- 
nected to  one  side  of  each  headlamp 
which  are  thus  rewired  in  multiple  to 
assure  the  convenience  and  safety  of 
practically  continuous  light.  The  over- 
all dimensions  of  the  device  are  3.75  in. 
wide,  3.25  in.  high  and  4.25  in.  deep. 
As  it  is  practically  waterproof  it  may 
be  placed  on  the  dash  or  under  the  hood 
or  floor  boards  with  perfect  assurance 
that  it  will  operate,  it  is  claimed,  at  all 
times  desired. 


Electrically  Operated  Re- 
mote-Control Switch 

The  Type  R,  Form  C,  electrically  op- 
erated remote-control  switch,  shown 
herewith  is  designed  especially  for  cen- 
tral control  of  lighting  circuits  and 
control  of  motors  not  subject  to  heavy 
overloads  and  other  electrical  appara- 
tus located  at  a  distance  from  the  con- 
trolling button  or  buttons.  The  switch 
is  particularly  advantageous  for  use  in 
moving    picture    and    other    theaters. 


FIG.   1— EXPLODED  VIEW  OF  CARBON  BREAK 
PUSH-BUTTON    SWITCH 

halls,  stores,  libraries  and  like  places 
where  centralized  control  for  light  work 
is  desirable.  As  this  particular  switch 
takes  care  of  loads  too  heavy  for  the 
ordinary  snap  switch,  it  is  widely  used 
in    installations    such    as   those   in   the 


New  York  State  Educational  HuildiiiK 
at  Albany,  N.  Y.,  the  now  oflk-e  buiid- 
injjs  of  the  Hankers*  Trust  (Company, 
New  York  City,  and  the  Prudential  Life 
Buildin^-s  in  Newark,  N.  J.,  where  it 
has  already  proved  very  effieient,  it  is 
declared. 

Control     may     be     centered     in     one 
special  push-button  switch  or  in  differ- 
ent locations  by  the  use  of  a  number  of 
these  push  buttons,  wired  in   multiple. 
This    special    control    button    operates 
at    finj>:er    pressure   and    sends   current 
throujrh   the   two  solenoid   coils  on   the 
switch  only  at  the  moment  of  opening 
or  closing.     It  is  a  single-pole,  double- 
throw    specially   designed    push    button 
and  is  normally  in  the  open  position.    It 
remains  closed  only  when  held  so  by  the 
operator.      One    such    switch    with    es- 
cutheon  plate  ready  for  wall  mounting 
is  furnished  as  part  of  the  full  equip- 
ment and  must  be  used  since  the  sole- 
noid coils  are  not  intended  to  carry  cur- 
rent   continuously.     Little    current    is 
used  for  operation.     One  coil  opens  the 
switch   and    the  other   closes    it.      This 
approximates  on  direct  current  1.6  amp. 
at  110  volts  and  0.81  amp.  at  220  volts, 
and  on  alternating  current  of  60  cycles, 
10  amp.  at  110  volts  and  6  amp.  at  220 
volts.     The  device  is  made  specially  for 
use  on  currents  of  the  above  voltages. 
There   is   also   an   insulated   handle   on 
the  switch  for  manual  operation. 

The  switch  itself  is  a  self-contained 
unit  with  two  sets  of  contacts.  The 
main  set  is  provided  with  special  lami- 
nated copper  brushes  that  make  an 
"end-on"  contact  with  the  switch  blade 
with  no  tendency  to  force  the  lamina- 
tions apart.  The  cross-section  of  the 
brushes  is  correct  for  the  current  it  is 
designed  to  carry  and  its  arrangement 
permits  a  firm,  strong,  closing  contact, 
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of  blocks  of  selected  carbon  fastened 
without  screws  or  bolts  to  flat  phos- 
phor-bronze strips,  shaped  into  holders 
at  their  upper  ends.  The  switch  may 
be  a  single-throw,  single-pole,  double- 
pole  or  triple-pole  device,  and  is  simple 
and  durable  in  construction,  it  is 
claimed.  The  temperature  of  the  switch 
will  not  rise  more  than  'SO  deg.  C.  above 
that  of  the  surrounding  air  provided 
the  leads  to  which  the  switch  is  con- 
nected do  not  heat  above  that  point.  The 
General  Electric  Company,  Schenectady, 
is  making  the  switch. 
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of  from  1200  amp.  to  3600  amp.  This 
device  has  a  stop  for  each  position,  and 
It  IS  necessary  to  release  this  stop  be- 
fore pa.ssing  to  the  next  position,  thus 
insuring  that  the  machine  being  started 
has  time  to  accelerate  as  the  resistance 
IS  c-ut  out.  The  switches  are  furnished 
with  terminal  lugs  and  are  arranged 
for  mounting  on  panels  1.25  in.  to  2  in 
thick. 


Electric  Vacuum  Cleaner 


Wood  Pole  Reinforcing 

Attention  has  been  called  to  the  fact 
that  the  statement  in  the  June  10  issue 
of  Electrical  World,  page  1378,  to  the 
effect  that  "the  Kootenia  Power  Com- 
pany, Ltd.,  of  Coeur  d'Alene,  Idaho, 
has  applied  the  Harding  Concreting 
Process  to  500  poles  at  an  average  cost 
of  $16.50"  should  have  read  "at  an 
average  cost  of  $6.50." 


Motor-Starting  Knife 
Switches 

To  provide  a  simple  and  inexpensive 
method  of  starting  rotary  converters 
from  the  direct-current  end  and  direct- 
current  motors  of  large  capacity  having 
starting  conditions  that  will  permit  cut- 
ting out  the  starting  resistance  in  four 
steps,  the  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pitts- 
burgh, Pa.,  has  developed  a  line  of 
motor-starting  knife  switches  of  which 
the    one    illustrated    is    typical.      The 


FIG.    2— TRIPLE-POLE    100-AMP.,    250-VOLT 
ALTERNATING-CURRENT  OR   DIRECT- 
CURRENT    SWITCH 

it  is  pointed  out.  The  contact  surfaces 
are  kept  bright  and  a  good  contact  is 
assured  by  the  wiping  effect  given  the 
contacts  every  time  the  switch  is  closed. 
The  secondary  set  of  contacts  takes  the 
arc  on  breaking  the  current.    They  are 


KNIFE     SWITCH     FOR     STARTING     DIRECT- 
CURRENT    MOTORS 

switches  are  designed  for  use  on  cir- 
cuits with  pressures  up  to  600  volts, 
and  are  made  in  two  types  for  starting 
currents  of  from  300  amp.  to  3600  amp. 
They  are  intended  for  starting  condi- 
tions only,  being  rated  in  terms  of  the 
starting  current.  They  will,  however, 
carry  one-fourth  their  rated  current 
continuously.  Unless  the  full-load  cur- 
rent is  only  one-fourth  of  the  starting 
current  rating,  a  short-circuiting  line 
switch  or  circuit  breaker  should  be  used 
to  carry  the  running  load. 

These  motor-starting  switches  have 
four  sets  of  contacts  of  such  length 
that  the  switch  blade  makes  contact 
with  each  set  in  succession.  Each 
switch  has  four  blades,  a  construction 
that  allows  ample  ventilation  and  re- 
duces the  depth  of  the  switch  from  the 
switchboard.  To  prevent  large  ma- 
<chines  from  being  started  too  quickly 
by  throwing  the  switch  through  all  the 
positions  without  stopping  on  any  one 
position,  a  ratchet  device  is  provided 
on  the  switches  for  starting  capacities 


An  all-steel-case  vacuum  cleaner  has 
recently  been  placed  on  the  market  by 
the  Hotpoint  Electric  Heating  Company 
of     Ontario.     Cal.      Though     made     of 
pressed     steel,     the 
cleaner    loses    none    of 
the     so-called     flowing 
lines     typical     of     the 
ordinary     cast     alumi- 
num case,  the  manufac- 
turer points  out,  and  its 
nickel    finish    does    not 
discolor    light-colored 
rugs  or  fabrics.    Atten- 
tion is  also  directed  by 
the   maker  to  the  fact 
that    the    pressed-steel 
case     permits     interior 
surfaces     being     made 
smooth,  thus  doing 
away  with  the  possibil- 
ity of  lint  or  dirt  cling- 
ing    to     the     surfaces. 
The  case  is  strong  and 
durable.    The  cleaner  is 
equipped    with    an    air- 
cooled  motor,  air  being 
drawn   into  the  top  of 
the     motor    housing, 
passing     through     the 
armature    and    out    at 
the   lower  edge  of  the 
housing;     contact 
brushes   are   thus   kept 
free    from    dirt,    it    is         vacuum 
claimed,    1  u  b  r  i  eating         cleaner 
troubles  are  eliminated, 
ease  of  operation   assured   and   life  of 
the  cleaner  lengthened.     Other  notable 
features  as  pointed  out  by  the  Hotpoint 
company    are    the    large    fan    made   of 
pressed    steel,   the   pear-shaped   handle 
grip  which  fits  the  palm  of  the  hand, 
the  locking  device  on  the  handle  which 
keeps  the  handle  in  any  desired  position, 
the  self-adjusting  stationary  brush  and 
adjustable  rear   roller  which  makes  it 
an    easy    matter    to    keep    the    suction 
nozzle  at  the  proper  distance  from  the 
nap  of  the  carpet  or  bare  floor.     The 
floor  wheels  are  equipped  with  all-rub- 
ber tires  which  will  not  mar  polished 
surfaces.    Use  is  also  made  of  a  double- 
lined  dust  bag  which  can  be  quickly  re- 
moved for  emptying. 


Pressure  Regulator 

In  the  Electrical  World  of  June  17, 
page  1433,  there  appeared  an  article 
entitled  "Pressure  Regulator."  In  this 
article  it  was  stated  that  the  device  de- 
scribed is  being  made  by  the  Westing- 
house  Company.  This  is  an  error,  as 
the  device  is  being  placed  on  the  mar- 
ket by  the  Cutler-Hammer  Manufactur- 
ing Company  of  Milwaukee,  Wis. 


J 


July  1,  1916 


ELECTRICAL    WORLD 


41 


NEWS  OF  THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  M anufacturing ,  tielling 

and  Central-Station  Fields 


CONVENTION  OF  OHIO  ENGINEERS 

Operating    Topics    and    Rates    Discussed    by    Ohio 

Society  of  Mechanical,  Electrical  &  Steam 

Engineers  at  Cleveland  Meeting 

The  regular  semi-annual  convention  of  the  Ohio  So- 
ciety of  Mechanical,  Electrical  &  Steam  Engineers  was 
held  in  the  Hotel  Statler,  Cleveland,  on  June  22  and 
23.  Aside  from  a  paper  on  rates  for  electricity  pre- 
sented by  F.  W.  Ballard,  the  papers  dealt  with  power- 
plant  and  operating  problems.  There  was  some  discus- 
sion on  merging  the  society  with  the  Ohio  Society  of 
Engineers,  and  also  of  holding  only  one  meeting  a  year 
hereafter.  These  matters  were  referred  to  committees, 
to  be  acted  on  at  the  next  meeting. 

In  the  absence  of  the  author,  E.  G.  Bailey,  the  paper 
on  "Measuring  Water  with  a  Weir  Meter"  was  read  by 
Prof.  F.  E.  Sanborn.  It  dealt  largely  with  the  construc- 
tion of  the  V-notch  weir  and  the  manner  of  maintaining 
a  steady  flow  with  varying  height  of  head. 

C.  B.  Rowley  of  the  Johns-Manville  Company  made  an 
extemporaneous  address  on  pipe-line  insulations  for 
various  purposes.  He  gave  particular  attention  to 
molded  and  built-up  insulations  and  their  particular 
adaptation  as  coverings  for  steam  and  cold-water  pipes, 
as  well  as  for  boiler  coverings  and  refrigerator  con- 
struction. 

President  Joseph  L.  Skeldon  of  Toledo  gave  a  veiy 
interesting  talk  on  specifications  as  they  are  presented 
to  contractors  by  engineers.  In  asking  bids  on  a  recent 
contract  he  added  to  the  specifications  the  suggestion 
that  if  they  conflict  with  the  standards  adopted  by  the 
manufacturer  he  would  be  pleased  to  receive  alternate 
propositions.  This,  he  said,  resulted  in  u  very  satisfac- 
tory contract,  although  the  specifications  offered  by  the 
manufacturers  in  this  particular  case  did  not  differ 
materially  from  his  own.  It  is  always  possible  to  secure 
excellent  suggestions  in  this  way,  he  said,  and  if  the 
manufacturers'  standards  are  used  wherever  possible  it 
will  be  found  that  economy  will  result.  Engineers  who 
specify  the  same  things  on  every  job  fail  to  get  the 
latest  ideas  in  some  instances,  and  are  compelled  to 
pay  more  for  the  work.  It  is  a  good  financial  proposi- 
tion to  hold  as  close  to  the  manufacturers'  standards  as 
possible.  A  number  of  the  members  tigreed  with  Mr. 
Skeldon  on  this  matter,  and  it  is  probable  that  the  sub- 
ject will  receive  further  attention  at  future  meetings. 

Making  Electric  Rates 

The  first  address  on  Friday  was  made  by  F.  W.  Bal- 
lard, consulting  engineer,  on  "Making  Electric  Rates." 
He  explained  first  the  course  taken  by  public  utilities 
commissions  in  securing  data  for  rate-making  purposes. 
The  greatest  stress  is  generally  placed  upon  the  valua- 
tion of  properties,  Mr.  Ballard  said,  but  he  asserted 
that  too  little  attention  is  paid  to  the  cost  of  operation 
or  what  the  cost  ought  to  be.  Usually  the  commissions 
take  the  figures  given  them  by  the  companies,  but  Mr. 
Ballard  believes  this  item  should  receive  closer  consid- 
eration, and  should  be  one  of  the  important  factors  in 
making  rates.  He  also  touched  on  overheads  in  their 
relation  to  fixed  charges,  and  discussed  schedules,  but 
did  not  go  into  detail  as  to  how  they  should  be  made. 


He  did  indicate  his  objections  to  charging  domestic 
consumers  high  rates  for  service  and  allowing  low 
rates  to  the  larger  consumers,  and  also  indicated  his 
objections  to  rate  schemes  which  charge  a  high  price 
on  the  first  few  kilowatt-hours  and  a  low  charge  on  the 
remainder. 

"The  Use  of  Powdered  Coal"  was  the  subject  of  a 
very  instructive  paper  read  by  Joseph  Harrington,  ad- 
visory engineer,  Chicago.  After  giving  some  idea  of 
the  pulverizing  machines  used  to  reduce  coal  to  the 
condition  necessary  for  the  combination  of  coal  dust 
and  air  that  is  used  in  this  system,  Mr.  Harrington  dis- 
cussed the  results  obtained  in  iron  melting  furnaces, 
annealing  furnaces,  core  ovens,  steel  furnaces  and  loco- 
motive furnaces.  Mr.  Harrington,  however,  said  that 
the  advantages  of  applying  powdered  coal  to  steam  gen- 
eration are  the  least  promising  of  any  in  the  field  of 
heat,  because  of  the  good  results  now  obtained  from  the 
use  of  stokers,  and  also  because  of  the  cost  of  preparing 
the  coal. 

H.  H.  Magdsick  of  the  National  Lamp  Works  dis- 
cussed the  various  systems  of  modern  electrical  illumi- 
nation. He  discussed  methods  of  avoiding  glare  and 
of  securing  color  quality  by  the  use  of  light  similar  to 
daylight. 

The  annual  meeting  will  be  held  on  the  third  Thurs- 
day in  November,  but  the  place  of  meeting  was  left  to 
the  council  for  decision.  President  Skeldon,  Secretary 
Sanborn  and  others  urged  a  large  attendance  at  the 
annual  convention. 

A.  C.  Rogers  presented  a  motion,  to  be  voted  upon  at 
the  annual  convention,  that  the  society  hold  but  one 
meeting  a  year  hereafter.  On  motion  of  C.  F.  Rabbe, 
a  committee  of  three  members  will  be  appointed  to  con- 
sider the  advisability  of  merging  the  organization  with 
the  Ohio  Society  of  Engineers.  Judging  from  the  dis- 
cussion of  this  motion,  there  will  be  strong  opposition 
to  this  plan. 


Federation  of  Research  Agencies  for 
National  Defense 

The  Engineering  Foundation,  the  initial  endowment 
of  which  was  received  last  year  from  Ambrose  Swasey 
of  Cleveland  and  is  administered  in  the  interest  of  scien- 
tific research  and  the  good  of  mankind  through  the 
engineering  profession  by  trustees  from  the  national 
societies  of  electrical,  mining  and  mechanical  engineers, 
held  a  meeting  last  week  at  the  University  Club,  New 
York,  at  which  it  was  decided  to  offer  the  services  of 
the  Foundation  to  the  National  Academy  of  Sciences  of 
the  United  States  to  accomplish  the  federation  of  all  the 
research  agencies  of  the  nation,  governmental,  univer- 
sity and  private,  with  the  object  of  encouraging  the 
application  of  scientific  principles  to  American  indus- 
tries and  the  employment  of  science  in  the  national 
defense,  which  the  possibility  of  war  renders  particu- 
larly important  at  this  time. 

The  meeting  decided  to  spend  from  $8,000  to  $15,000 
per  year  on  a  competent  executive  secretary  to  assist  in 
the  above  organization.  An  important  addition  to  the 
financial  resources  of  the  Foundation  was  announced 
from  Ambrose  Swasey,  who  was  a  guest  of  honor. 
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Michigan  Section  of  the  N.  E.  L.  A. 
Elects  Officers 

At  tho  close  of  the  fifth  annual  convention  of  the 
Michigan  Section  of  the  National  Electric  Light  Asso- 
ciation, hold  on  board  the  SS.  Arizona  during  a  cruise  on 
the  CJreat  Lakes,  from  June  18  to  28,  as  noted  in  these 
columns  last  week,  the  following  officers  of  the  associa- 
tion were  elected  for  191G:  President,  Thomas  Chan- 
dler, Sault  Ste.  Marie;  first  vice-president,  W.  M.  Lewis, 
Muskegon;  second  vice-president,  J.  E.  Stanton,  Beld- 
ing;  secretary-treasurer,  Herbert  Silvester,  Rochester; 
executive  committee:  S.  A.  Freshney,  (Jrand  Rapids; 
H.  A.  Fee,  Adrian;  John  A.  Cavanaugh,  Benton  Harbor; 
Robert  H.  Hemphill,  Detroit,  and  Howard  Pett,  Big 
Rapids. 

At  the  association's  executive  session  it  was  decidedly 
the  sense  of  the  members  present  that  next  year's  con- 
vention be  made  the  occasion  for  another  boat  trip. 

In  his  presidential  address  presented  earlier  in  the 
convention,  S.  A.  Freshney  of  Grand  Rapids  spoke  of 
the  movement  now  on  foot  to  form  a  Great  Lakes  Sec- 
tion of  the  N.E.L.A.  by  uniting  the  Michigan  Section 
with  the  Wisconsin  Electrical  Association.  While  no 
definite  action  has  yet  been  taken  in  this  direction, 
President  Freshney  recommended  that  the  effort  be  con- 
tinued, and  expressed  the  hope  that  the  plan  would 
succeed. 


Engineers  for  Development  of  Nation's 
Water-Power 

The  Joint  Conference  Committee  of  National  Engi- 
neering Societies  at  its  meeting  held  on  June  15  adopted 
the  following  resolution: 

"The  Joint  Conference  Committee  of  National  Engi- 
neering Societies  believes  that  the  development  of  the 
country's  undeveloped  water-power  will  increase  na- 
tional prosperity;  that  private  enterprise  should  be 
encouraged  and  stimulated  to  expedite  such  develop- 
ment; that  unnecessary  legal  burdens  should  be  removed 
and  existing  doubts  as  to  the  safety  of  investment  elimi- 
nated. It  commends  to  the  support  of  engineers  all 
efforts  made  to  secure  the  fullest  publicity  as  to  the 
underlying  facts  regarding  this  subject." 


Public  Service  Commission  News 

New  Jersey  Commission 

In  the  capitalization  of  water-power  the  public  must 
have  the  advantage,  it  was  pointed  out  by  the  Board 
of  Public  Utility  Commissioners,  in  regard  to  the 
Ocean  County  Electric  Company.  In  its  decision  the 
commission  said  in  part:  'The  board  is  inclined  to  be 
conservative  in  allowing  value  for  the  Vi^ater-power.  It 
is  not  unusual  to  arrive  at  the  value  of  water -powers 
by  comparing  the  operating  cost  of  steam  plants  and 
hydroelectric  plants,  and  in  this  way  arrive  at  the  saving 
in  the  cost  of  production  in  one  plant  as  compared  with 
the  other.  The  amount  of  savings  capitalized  on  a  rea- 
sonable basis  would  represent  the  maximum  value  which 
the  water  power  could  have,  or,  in  other  words,  would 
represent  the  maximum  basis  which  would  justify  the 
development  of  a  water-power. 

"Projects,  such  as  this,  which  involve  the  harnessing 
of  natural  resources,  should  be  capitalized  so  that  the 
public  secures  advantage,  and  the  promoters  should  be 
allowed  such  sum  for  the  collocation  of  the  water-power 
as  reasonably  represents  a  return  for  vision  and  enter- 


prise. Of  such  values,  so  ascertained,  the  promoters  i 
cannot  alone  have  the  advantage.  The  general  public 
must  be  permitted  to  share  in  it.  Any  other  rule  would 
result  in  imposing  upon  the  public  the  necessity  of 
paying  rates  upon  the  cost  of  the  more  expensive  method 
of  power  development,  though  the  les:;  costly  method 
was  employed." 

New  York  Commission 

Following  statements  by  Charles  Hickey,  attorney  for 
civic  organizations  of  Lockport  and  associated  with  the 
corporation  counsel's  office  of  that  city,  that  the  Public 
Service  Commission  for  the  Second  District  had  prop- 
erly decided  the  Lockport  Light,  Heat  &  Power  Company 
rate  case  in  the  first  instance  upon  the  record  before  it,  \ 
but  that  the  city  had  not  properly  understood  the  import  ' 
of  the  schedules  which  it  agreed  to  accept,  the  commis- 
sion ordered  the  case  reopened.  Hearings  will  be  held 
at  Lockport  beginning  on  a  date  to  be  later  determined. 
Commissioner  Van  Santvoord  made  it  plain  in  announc- 
ing the  commission's  decision  that  it  did  not  believe 
there  had  been  any  attempt  at  misrepresentation  on  the 
part  of  the  company  with  regard  to  the  schedules.  Rep- 
resentatives of  the  company  asserted  that  the  persons 
who  made  affidavits  that  the  general  manager  of  the 
company  had  told  them  there  would  be  no  increase  in 
rates  under  the  proposed  schedule  had  misunderstood 
the  technical  details  of  these  schedules.  A  report  of  the 
commission's  decision  authorizing  the  change  in  rates 
will  be  found  in  the  Electrical  World  for  Oct.  16, 
1915,  page  888.  J 

Colorado  Commission 

A  formal  hearing  on  rules  establishing  standards  of 
service  for  all  electric,  water  and  gas  utilities  in  Colo- 
rado now  under  consideration  by  the  State  Public  Utili- 
ties Commission  will  be  held  on  July  7. 

One  of  the  new  rules  provides  that  "free  service  in 
connections  must  be  made  wherever  the  wires  or  mains 
of  the  utility  corporation  are  easily  accessible  from  the 
property  to  be  connected,"  while  "in  other  cases  exten- 
sions must  be  made  where  not  to  exceed  75  ft.  of  exten- 
sion to  each  consumer  to  be  served  is  required."  "In 
case  of  extension  in  excess  of  this  being  sought,  the  com- 
mission shall  investigate  and  decide  whether  they  shall 
be  made  and  under  what  terms  and  conditions." 

Another  rule  states  that  "deposits  on  meters  shall  not 
exceed  the  amount  of  a  sixty-day  bill  of  a  customer,  and 
the  company  must  pay  6  per  cent  interest  annually,  or 
upon  the  return  of  the  deposit  when  the  service  is  dis- 
continued." 

A  check  can  be  had  by  the  consumer  under  a  rule 
that  service  meters  must  indicate  clearly,  and  in  such 
manner  that  consumers  can  understand  them,  the  cubic 
feet,  kilovv^att-hours,  gallons  or  units  of  service  for  which 
charge  is  made,  and  record  cards  showing  the  date  of 
each  reading  and  the  total  registration  of  the  meter  on 
such  date  must  be  installed  on  each  meter. 

The  formulation  of  these  rules,  which  vitally  affect 
Colorado's  public  utility  corporations  supplying  metered 
service,  has  been  accomplished  after  a  year's  work  and 
investigation. 

In  connection  with  this  order,  the  commission  plans 
to  establish  a  standardizing  laboratory  at  the  University 
of  Colorado  to  be  utilized  in  testing  and  checking  ap- 
paratus owned  and  used  by  the  commission  and  the 
utility  corporations  in  testing  meters  and  the  products 
of  the  utilities.  In  addition,  each  utility  will  be  required 
to  provide  and  maintain  a  laboratory,  meter  testing  shop 
and  other  facilities  and  equipment  for  making  the  tests 
required  by  the  rules.  The  apparatus  for  these  shops 
will  be  approved,  checked  and  tested  by  and  under  the 
jurisdiction  of  the  commission. 
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Lnother  New  Bulletin. — The  employ- 
of  the  New  Orleans  Railway  & 
jht  Company  recently  started  the 
plication  of  a  monthly  bulletin  de- 
;ed  to  reporting  the  activities  of 
ise  in  the  employ  of  the  company. 
s  new  publication  is  entitled  Energy. 
Joost  Tax  Values  of  Ohio  Utilities. 
raxable  values  of  almost  200  electric 
ht  companies,  eight  water  trans- 
■tation  companies  and  thirty-seven 
terworks  companies  in  Ohio,  as  listed 
•  taxation  this  year,  have  been  in- 
iased  .$5,475,370  by  the  State  tax 
Timission.  The  total  increase  over 
15  is  $4,927,180.  The  aggregate 
luation  of  1916  is  fixed  at  $40,774,220 
d  for  1915  it  was  $35,847,040. 

Hot  Springs  Plant  Damaged  by  Cy- 
me  in   Service   Nine   Hours   Later. — 

,e  Citizen  Electric  Company,  a  sub- 
liary  property  of  the  Federal  Light 
Traction  Company,  was  severely  darn- 
ed by  a  cyclone  at  3.05  p.  m.  on  June 
By  midnight  of  the  same  day  serv- 
!  had  been  restored.     The  local  paper 

commenting    on    this    service,    said: 
Service   Always,'   the   slogan   of   the 
mpany,  was  adhered  to  as  quickly  and 
iciently  as  conditions  would  permit." 
Lag  in  Radio  Time  Signals  Received 

the  Isthmus  of  Panama. — The  United 
ates  Naval  Observatory  has  deter- 
ined  that  for  the  Isthmus  of  Panama 
e  lag  of  the  Arlington  time  signal  is 
lOut  .02  second,  and  that  of  the  Key 
est  radio  signal  is  0.27  second,  the 
tter  being  due  to  the  various  relays 

the  commercial  telegraph  lines  over 
lich  the  signal  passes  from  the  Naval 
bservatory.  The  error  of  the  time 
gnal  sent  out  from  the  radio  stations 

generally  less  than  0.1  second. 

Baltimore  Company  Announces  Sick 
id  Death  Benefit  Plan. — One  of  the 
;atures  of  the  celebration  of  the  Amer- 
an  Gas  Centenary  in  Baltimore  June 
3  and  17  was  the  announcement  by 
resident  Wagner  of  the  Consolidated 
as,  Electric  Light  &  Power  Company 
f  a  sick  and  death  benefit  plan  which 
ikes  into  equal  consideration  the  la- 
orer  who  works  for  so  much  an  hour 
nd  the  officer  who  works  for  so  much 

year.  The  plan  incorporates  the  fol- 
)wing  features:  No  employee  of  the 
ompany  will  be  put  to  an  expense  of 
ny  kind.  After  six  months'  employ- 
lent  to  those  paid  by  the  week,  semi- 
lonth  or  month,  and  after  one  year's 
mployment  to  those  paid  by  the  hour 
r  day,  half-pay  will  be  given  during 
Iness  for  not  more  than  nine  weeks, 
tfter  three  years'  employment,  three- 
uarters  pay  for  not  more  than  eight- 
en  weeks.  After  five  years'  employ- 
tient,  full  pay  for  not  more  than  six 
nonths.  The  death  benefit  feature  pro- 
vides that  $100  will  be  paid  the  families 
if  those  who  die  after  one  year's  serv- 
ce,  $200  to  the  families  of  those  who 
lie  after  three  years'  service,  and  $300 
0  the  families  of  those  who  die  after 
ive  years'  service.  In  addition,  a  med- 
cal  examiner  will  be  assigned  as  a 
■egular  official  of  the  company,  whose 
luty  it  will  be  to  see  that  the  employees 
ire  kept  in  good  health  and  are  work- 
ng  under  sanitary  conditions;  to  give 
idvice    and   to    make    examinations   in 
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case  of  sickness.  Visiting  trained  nurse 
service  will  also  be  used.  Physical  ex- 
amination will  be  made  of  all  new  em- 
ployees as  a  condition  of  employment. 

Louisville  Franchise  Tax  Assessment 
Increased. — Assessment  of  the  fran- 
chise of  the  Louisville  (Ky.)  Gas  & 
Electric  Company  for  taxation  has  been 
fixed  at  $10,841,492  by  the  Kentucky 
board  of  valuation  and  assessment. 
This  is  an  increase  of  $2,458,696  over 
last  year's  assessment. 

Birds  Destroy  Power  Line  Pole. — 
A  redwood  pole  on  the  Hanford  line 
of  the  San  Joaquin  Light  &  Power  Com- 
pany in  southern  California  recently 
had  to  be  replaced  because  of  the  activ- 
ity of  the  birds  in  using  it  as  a  store- 
house for  winter  food.  The  accompany- 
ing illustration  shows  a  section  of  the 
pole  which  contained  many  hundreds  of 
acorns.  This  particular  pole  had  been 
in  service  seventeen  years.  The  base 
had  been  oiled  but  the  part  above 
ground  was  untreated.  It  should  be 
explained  in  connection  with  this  that 
only  poles  of  soft  wood,  which  have 
long  been  exposed  to  the  weather,  are 
attacked  in  this  way,  and  then  only 
rarely  to  an  extent  that  makes  trouble 
for  the  power  companies.  By  far  the 
greater  portion  of  the  damage  is  done 
by  woodpeckers  .although  two  or  three 
other  kinds  of  birds  native  to  Cali- 
fornia sometimes  attack  wooden  poles. 
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Small  Supply  Depots  Maintained  by 
Transmission  Company  to  Facilitate 
Repairs.— In  order  to  effect  quick  re- 
pairs the  Illinois  Traction  Company 
keeps  stored  in  small  quantities  at 
more  or  less  regular  intervals  along  its 
lines  supplies  of  cross-arms,  line  hard- 
ware, insulators  and  other  material 
used  for  repairs.  The  storage  pomts 
are  laid  out  so  that,  as  a  rule,  any 
break  that  occurs  will  be  withm  three 
or  four  miles  of  ons  of  these  mmiature 
supply  depots. 

Birmingham  May  Try  to  Get  Taxes 
from  Alabama  Power.— The  city  of 
Birmingham  is  reported  as  investi- 
gating the  right  of  the  Alabama  Power 
Company  to  maintain  sales  offices  and 
warehouses  in  that  city  without  paying 
any  license.  City  Attorney  Ullman  has 
been  instructed  to  examine  into  the  legal 
rights  of  the  city  in  regard  to  this.  It 
has  been  stated  that  the  power  com- 
pany had  no  right  to  maintain  sales 
offices  and  warehouses  without  paying  a 
license.  An  attempt,  it  is  believed,  will  be 
made  to  collect  a  license  of  2  per  cent 
on  the  gross  business  done  in  Birm- 
ingham by  the  company,  including 
$11,000  computed  on  this  basis,  due 
from  last  year. 

Industrial  Heating  Papers  Before  Gas 
Society.— B.  R.  Laraway  of  Jackson, 
Mich.,  president  of  the  Michigan  Gas 
Association  and  a  member  of  the  Michi- 
gan section  of  the  National  Electric 
Light  Association,  announced  at  the 
convention  of  the  latter  society  that 
the  program  of  the  Michigan  Gas  As- 
sociation's convention  at  Detroit  on 
Sept.  21  and  22,  1916,  would  contain 
the  following  papers:  "Gas  Versus 
Electricity  for  Enameling,"  "The  Com- 
munity and  the  Utility"  by  the  secre- 
tary of  the  Michigan  Railroad  Commis- 
sion, and  "Heat  Treating  and  Its 
Effect  on  Metals."  These  papers,  said 
Mr.  Laraway,  are  all  of  interest  to  elec- 
tric utility  men  and  it  is  hoped  that 
as  many  as  can  will  attend  the  fall  con- 
vention of  the  Michigan  Gas  Associ- 
ation. 

Memphis  Declines  Rate  and  Merger 
Offer      of      Private      Plants.— Proposal 
made  jointly  by  the  Merchants'  Power 
Company  and  the  Consolidated  Gas  & 
Electric   Company   of  Memphis,  Tenn., 
to  reduce  rates  for  electric  service,  on 
condition   that   the    city    would   forego 
plans   for  building   a  municipal   plant, 
and  that  merger  of  the  two  companies 
he  approved,  has  been  declined  by  the 
city.    The  offer,  it  is  stated,  was  similar 
to  one  made  previously  and  comes  at 
a   time   when   the   city   is   reported   to 
have  decided  not  to  buy  the   plant  of 
the   Merchants'  company,  but  to  erect 
a   new    plant.      No    plans    for    such    a 
plant  have   been   drawn,   although   the 
city  oflacials  have  some  rather  elaborate 
data  on  the  proposition.     The  proposi- 
tion was  for  a  reduction  from  10  cents 
per  kilowatt-hour  to  7.5  cents  for  the 
first  fifty  hours,  6  cents  for  the  second 
fifty,  5  cents  for  the  third  and  4  cents 
for  the  fourth.     Mayor  Ashcroft's  ob- 
jection was   that   the   proffered   reduc- 
tion would  be  of  small  benefit  to  small 
power  consumers  or  to  residence  con- 
sumers. 


44 


ELECTRICAL    WORLD 


Vol.  G8,  No. 


Terms  of  I't'iuil  Ordiiiaiicf  Must  IJo 
Strictly  Const ruod. — An  ordiimiice  pro- 
vidiiifj  that  wires  must  not  be  strung 
less  than  a  certain  hei>j:ht  in  the  clear 
above  any  part  of  the  authorized  tjrade 
of  any  street,  sidewalk,  alley  or  public 
place  within  the  iiniits  of  the  city  refers 
only  to  such  streets,  alleys,  etc.,  having 
a  grade  formally  authorized  by  the  city 
because  the  ordinance  is  penal  and 
therefore  must  be  strictly  construed, 
according  to  the  Supreme  Court  of 
Washington  (157  P.  4(52),  in  the  case 
of  Clark  versus  Pacific  Power  &  Light 
Company.  In  this  case  the  alley  in 
question  while  recognized  as  a  public 
place  for  many  years  had  not  been  im- 
proved by  the  city,  nor  had  the  city  in 
any  way  even  established  there  any 
grade.  The  ordinance,  therefore,  did 
not  apply. 

Delegation  of  Rate-Making  Power  to 
Cities. — The  Legislature  has  the  power 
to  regulate  the  rates  and  charge  of 
corporations  rendering  public  service, 
and,  has  the  power  to  delegate  to  cities 
the  right  to  regulate  and  fix  rates  for 
electricity,  and  to  fix  charges  for 
meters,  etc.,  it  was  held  by  the  Supreme 
Court  of  Iowa  (157  N.  W.  844)  in  the 
case  of  City  of  Tipton  versus  Tipton 
Light  &  Heating  Company.  Granted 
the  power  to  fix  rates  a  city  may  by 
ordinance  fix  a  maximum  rate,  having 
due  regard  to  the  corporation's  right 
to  reasonable  remuneration  for  the  serv- 
ices rendered,  and  the  reasonableness 
of  its  exercise  of  such  power  may  be 
inquired  into  by  the  courts.  The  act 
of  a  city,  thus  empowered,  in  fixing 
rates  to  be  charged  for  electric  light, 
is  presumed  to  have  been  in  the  proper 
exercise  of  the  power  conferred,  and  the 
rate  established  by  its  ordinance  is  pre- 
sumed to  be  reasonable,  and,  if  it  is 
attacked  as  being  unreasonable,  the  only 
question  which  the  court  can  consider 
is  whether  its  enforcement  will  deprive 
the  corporation  of  fair  compensation. 

Contributory  Negligence  in  Case  of 
Fallen  Wires. — A  marshal  of  a  city, 
knowing  that  the  energy  was  shut  off 
of  electric  light  wires  and  being  bound 
to  see  that  the  streets  and  sidewalks 
were  kept  free  from  dangerous  obstruc- 
tions, and  who  in  attempting  to  remove 
from  a  passageway  a  broken  electric 
light  wire  received  a  shock  resulting  in 
his  death,  the  wire  having  come  in  con- 
tact with  a  heavily  charged  power  wire, 
cannot  be  held  a  trespasser  or  meddler 
in  removing  the  wire,  though  it  was  not 
his  duty  to  do  so,  it  was  held  by  the 
Springfield  Court  of  Appeals  (183  S.  W. 
1072)  in  the  case  of  Sprinkles  versus 
the  Missouri  Public  Utilities  Company. 
The  act  of  the  deceased  in  taking  hold 
of  an  electric  light  wire  was  not  negli- 
gence when  he  knew  that  the  street 
lights  were  not  burning  and  that  tha 
current  was  turned  off  the  light  wires 
in  the  daytime.  Although  the  deceased 
was  an  expert  electrician,  and  although 
the  point  of  contact  between  the  light 
wire  and  the  high-power  wire  was  very 
close  to  the  break  in  the  electric  ligh;t 
wire,  and  although  on  discovering  the 
break  he  climbed  the  pole  for  some  dis- 
tance, it  does  not  charge  him  with 
knowing  that  the  light  wire  was  live. 


Recent  Court 
Decisions 

Findings  of  liiglicr  courts  in  legal  cus<',s 
involving  electric  light,  power  and 
other  public-utility  companies, 


Power  of  Public  Service  Commissions. 

— The  power  of  a  public  service  com- 
mission to  alter  rates,  charges,  etc.,  for 
public  service  is  delegated  legislative 
power  and  the  procedure  m  exercise 
thereof  legislative  in  character,  it  was 
held  by  the  Supreme  Court  of  Appeals 
of  West  Virginia  (88  S.  E.  840). 

Knowledge  of  Faulty  Condition  of 
Lines  by  Experienced  Linemen  Pre- 
cludes Recovery  for  Damages. — An  ex- 
perienced lineman  who  knew  the  line  he 
was  working  on  was  in  bad  repair,  very 
old  and  badly  insulated  and  who,  had  he 
looked,  would  have  seen  that  a  connec- 
tion had  fallen  so  as  to  charge  a  metal 
cross-bar  which  he  touched,  receiving 
severe  burns,  was  held  by  the  Supreme 
Court  of  Michigan  (157  N.  W.  70)  to 
have  assumed  the  risk  of  injury,  pre- 
cluding recovery. 

Power  of  City  to  Demand  Under- 
ground Distribution. — The  city  of  Pitts- 
burgh has  the  power  to  compel  the  re- 
moval of  poles  and  overhead  wires  from 
a  street  provided  the  power  is  exer- 
cised in  a  reasonable  manner,  it  was 
held  by  the  Supreme  Court  of  Pennsyl- 
vania (97  A.  85)  in  the  case  of  the 
Duquesne  Light  Company  versus  the 
City  of  Pittsburgh.  Where  the  over- 
head wires  were  operated  at  such  a 
high  voltage  as  to  be  dangerous  to  any- 
one coming  in  contact  with  them  and 
amounted  to  an  obstruction,  an  ordi- 
nance requiring  them  to  be  removed  and 
placed  in  underground  conduits  was  held 
to  be  within  the  power  of  the  city. 

Lighting  Company  Must  Provide 
Against  Wires  Being  Thrown  Across  Its 
Lines. — A  peculiar  case  but  one  that 
might  easily  happen  to  any  lighting 
company  using  overhead  distribution 
was  decided  by  the  Supreme  Court  of 
Kansas  (157  P.  442)  in  Snyder  versus 
Leavenworth  Light,  Heat  &  Power 
Company  wherein  the  lighting  company 
was  held  to  be  negligent  in  not  provid- 
ing against  accidents  caused  by  children 
throwing  wires  across  distributing  lines. 
The  suit  was  won  by  the  plaintiff,  who 
looking  out  of  her  window  discovered  a 
boy  in  flames  and  motionless,  and  when 
she  attempted  to  put  out  the  flame  re- 
ceived a  shock.  The  boy,  it  seems,  had 
hold  of  a  wire  attached  to  the  other 
end  of  which  was  a  stone,  which  had 
been  thrown  across  the  lighting  com- 
pany wires.  The  lines,  it  was  brought 
out  in  the  evidence,  were  of  weather- 
proof wire  but  had  been  up  so  long  that 
the  insulation  had  rotted  off.  The  court 
pointed  out  that  the  throwing  of  wires 
across  the  lighting  wires  was  an  act 
to  be  anticipated  by  the  company  and 
that  in  not  keeping  its  wires  properly 
and  adequately  insulated  it  was  negli- 
gent. 


"Employee"  Within  Meaning  of  Comj 
pensation  Act. — The  word  "employee' 
within  the  meaning  of  the  workmen's 
compensation  act,  it  was  held  by  th( 
Court  of  Appeals  of  New  York  (112  N 
E.  571)  means  a  person  who  is  engaged! 
in  a  hazardous  employment  in  the  serv- 
ice of  an  employer  carrying  on  or  con- 
ducting the  same  upon  the  premises  or 
at  the  jjlant,  or  in  the  course  of  his 
employment  away  from  the  plant  of  his 
employer. 

Commission  Procedure.  —  According 
to  the  Supreme  Court  of  Appeals  of 
West  Virginia  (88  S.  E.  840)  permis- 
sion given  by  a  public  service  commis- 
sion to  a  utility  to  increase  its  rates 
within  maximum  limits  fixed  by  its 
order  is  riot  a  prescription  of  a  new 
actual  rate,  nor  can  the  maximum  rate 
so  fixed  be  collected  unless  schedules 
have  been  filed  with  the  commission  and 
all  other  technicalities  of  the  law  com- 
plied with. 

Occupational  Diseases. — An  import- 
ant point  is  discussed  in  the  Connecti- 
cut Supreme  Court  of  Errors  case  (97 
A.  345)  relative  to  whether  an  employee 
is  entitled  to  any  recovery,  under  the 
workmen's  compensation  act,  for  "per- 
sonal injuries,"  when  such  disability  is 
caused  by  occupational  disease  con- 
tracted in  the  course  of  his  employment. 
An  award  was  made  to  plaintiff  for 
"personal  injuries"  arising  out  of  and 
in  the  course  of  his  employment;  he 
having  contracted  lead  poisoning  from 
the  fumes  of  molten  lead  around  which 
he  was  obliged  to  work.  Defendant  ap- 
pealed on  the  ground  that  the  compensa- 
tion act  was  intended  to  include  only 
such  cases  of  disability  as  were  the  re- 
sult of  external  violence  or  internal 
strain.  After  reviewing  the  compensa- 
tion acts  of  the  different  states  gener- 
ally, the  court  found  that  none  ex- 
pressly include  occupational  diseases; 
that  the  words  "personal  injuries"  are 
used  without  qualification  in  ten  states; 
that  twenty  acts  limit  recovery  ex- 
pressly to  accidental  injuries,  and  four 
positively  exclude  disease  except  as  it 
results  from  injury.  It  was  also  found 
that,  in  two  states  where  the  wording 
is  doubtful  as  to  its  scope,  the  construc- 
tion placed  on  it  tends  to  exclude  occu- 
pational disease.  In  connection  with  the 
Connecticut  act  the  court  in  its  opinion 
said  in  part:  "It  follows  that,  if  we 
construe  the  act  as  covering  compensa- 
tion for  death  or  incapacity  arising  from 
occupational  disease,  we  shall  introduce 
into  it  a  most  important  subject,  which, 
so  far  as  we  can  ascertain  from  the 
public  documents,  was  not  considered 
by  the  Legislature  in  this  connection. 
In  fact,  the  economic  importance  of  the 
inclusion  of  disease  in  an  act  which 
contains  no  special  provisions  on  the 
subject  can  hardly  be  estimated.  Since 
the  common-law  action  for  damages, 
which  was  founded  on  the  employer's 
negligence,  never  attempted  to  cover 
the  typical  case  of  an  occupational  dis- 
ease caused  by  continued  exposure  to 
the  ordinary  and  known  risks  of  the 
employment,  the  inference  is  plain  that 
the  alternative  compensation  scheme 
was    not    intended    to    cover    such    dis- 


JULY   1,   1916  '"    ' 

Kalamazoo  Jovian  League  Started. — 

A  branch  of  the  Jovians  was  recently 
established  at  Kalamazoo,  Mich.  L.  R. 
Klose  was  elected  president  of  the  local 
chapter,  John  Gemrich,  vice-president, 
and  L.  W.  Brown,  secretary  and  treas- 
urer. 

Los  Angeles  Jovian  League. — At  the 
meeting  of  the  Los  Angeles  Jovian 
Electric  League  on  June  14  the  sub- 
ject under  discussion  was  "Prepared- 
ness" and  addresses  were  made  by 
George  S.  Patton  and  Gen.  Harrison 
Gray  Otis. 

New  England  Electrical  Convention. 
— The  New  England  Electrical  Conven- 
tion and  Exhibition  will  be  held  at 
Governor's  Foot  Guard  Armory,  Hart- 
ford, Conn.,  on  Sept.  26,  27  and  28. 
under  the  auspices  of  the  Electrical 
Contractors'  Association  of  Connecti- 
cut. 

Penn  Central  Branch  N.  E.  L.  A.— A 
meeting  of  the  Penn  Central  branch  of 
the  National  Electric  Light  Association 
was  held  at  Altoona,  Pa.,  on  June  5. 
J.  L.  Minich,  illuminating  engineer  for 
the  Pennsylvania  Railroad  Company, 
presented  a  paper  on  "The  Incandescent 
Lamp." 

Institute  of  Radio  Engineers. — A 
meeting  of  the  Institute  of  Radio  Engi- 
neers was  held  on  June  7  at  the  Engi- 
neering Societies  Building,  New  York. 
Prof.  Hidetsugu  Yagi  of  the  College  of 
Engineering  at  Sendai,  Japan,  read  a 
paper  on  "Arc  Oscillations  in  Coupled 
Circuits." 

Chicago  Electric  Club-Jovian  League. 
— The  last  meeting  of  the  Electric  Club- 
Jovian  League  of  Chicago  before  the 
summer  vacation  was  held  on  June  22. 
rhe  entertainment  was  by  members  of 
the  Chicago  Grand  Opera  Company, 
rhe  annual  picnic  will  be  given  later 
in  the  summer. 

Brooklyn  Company  Section,  N.  E.  L. 

A.. — The  June,  1916,  convention  of  the 
Brooklyn  company  section.  National 
Electric  Light  Association,  was  held  on 
Tune  21  at  Feltman's,  Coney  Island. 
Besides  the  readings  of  reports,  etc., 
:he  members  listened  to  a  resume  of 
the  recent  Chicago  convention  of  the 
parent  association. 

Utah  Electric  Club.— William  H.  Ed- 

tnunds,  superintendent  of  the  Denver 
&  Interurban  Railroad,  delivered  an 
illustrated  lecture  on  "Steam  Railroad 
Electrification"  on  June  17  in  the  rooms 
jf  the  Salt  Lake  Transportation  Club, 
Salt  Lake  City,  Utah.  The  lecture  was 
?iven  under  the  auspices  of  the  Utah 
Electric  Club,  the  Utah  Society  of  En- 
gineers, the  American  Society  of  En- 
gineers and  the  Salt  Lake  Transporta- 
;ion  Club. 

California   Contractors  &   Dealers. — 

rhe  seventh  annual  convention  of  the 
Z!alifornia  Association  of  Electrical 
Contractors  &  Dealers  will  be  held  in 
Stockton  on  July  14,  15  and  16.  The 
nornings  of  the  first  and  second  day 
ivill  be  devoted  to  business  sessions  for 
members  only,  the  afternoons  being 
ioint  sessions  with  central  station  mem- 
sers.  The  third  day  will  be  taken  up 
jy  a  steamer  excursion  on  the  San  Joa- 
quin River. 
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Associations 
and  Societies 

The  Directory  of  Electrical  Associa- 
tions, which  is  regularly  printed  in 
the  first  issue  of  each  month,  appears 
on  page  55  of  this  number. 


Georgia  Electrical  Contractors. — The 

Georgia  Electrical  Contractors'  Asso- 
ciation will  hold  its  semi-annual  meet- 
ing at  Hotel  Tybee,  Tybee  Island,  on 
July  3  and  4,  according  to  plans  an- 
nounced by  Norton  Frierson,  vice-presi- 
dent o±  the  association. 

Lehigh  Valley  Light  &  Power  Branch, 
N.  E.  L.  A. — An  address  on  "Prepar- 
edness" by  Major  Frank  D.  Beary, 
deputy  adjutant-general  of  Pennsyl- 
vania, featured  the  monthly  meeting 
on  June  13  of  the  Lehigh  Valley  Light 
&  Power  Company  branch  of  the  Na- 
tional Electric  Light  Association.  The 
branch  elected  an  executive  committee, 
composed  of  the  following:  T.  T.  Fogel, 
A.  P.  Schneider,  B.  W.  Grosh,  I.  E. 
Brown,  R.  C.  Pretz  and  advisory  head, 
A.  H.  S.  Cantlin. 

Chicago  Electric  Vehicle  Section,  N. 
E.  L.  A. — At  trie  annual  meeting  of  the 
Chicago  electric  vehicle  section  of  the 
National  Electric  Light  Association  the 
following  officers  were  elected:  Chair- 
man, George  B.  Foster  of  the  Common- 
wealth Edison  Company;  vice-chair- 
man, W.  F.  Bauer  of  the  Edison  Stor- 
age Battery  Company;  secretary,  Car- 
lyle  Fliedner,  associate  editor  of  Elec- 
tee Vehicles.  After  the  election  of 
officers,  the  meeting  was  given  over  to 
a  general  discussion  toward  "Planning 
a  Greater  Electric  Vehicle  Industry  for 
Chicago  and  Vicinity."  The  members 
will  join  the  Chicago  Electric  Club- 
Jovian  League  in  its  annual  picnic. 

Pennsylvania  Electrical  Contractors' 
Association. — The  fourth  annual  meet- 
ing of  the  Electrical  Contractors'  As- 
sociation of  the  State  of  Pennsylvania 
was  held  at  the  Hotel  Sterling,  Wilkes- 
Barre,  Pa.,  on  June  21  and  22.  The 
first  day  was  confined  to  business  and 
technical  matters.  At  the  open  session 
in  the  afternoon,  Frank  E.  Hollis,  com- 
mercial manager  of  the  Wilkes-Barre 
Company,  spoke  on  "Preparedness  and 
the  Contractor."  He  was  followed  by 
George  W.  Hill  of  the  Society  for  Elec- 
trical Development,  whose  subject  was 
"Systematized  Electrical  Boosting."  At 
the  annual  banquet  in  the  evening  the 
following  speeches  were  delivered, 
"Electrical  Merchandising,"  by  F.  W.  L. 
Fullerton,  president,  Fullerton  Electric 
Company,  New  York;  "The  Business  of 
Electrical  Inspection,"  by  Washington 
Devereaux,  chief  of  the  electrical  de- 
partment, Philadelphia  Fire  Under- 
writers' Association;  "The  National 
Electrical  Contractors'  Association,"  by 
George  H.  Duffield,  secretary  of  the 
national  body,  Utica,  N.  Y.  The  second 
day  was  given  over  to  recreation,  clos- 
ing with  a  clambake  in  the  afternoon 
at  Hotel  Oneonta.  The  new  officers  for 
1916-1917    are    as    follows:      President, 
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M.  E.  Arnold  of  M.  E.  Arnold  &  Com- 
pany, Philadelphia;  vice-president,  Al- 
bert Gentel  of  Albert  Gentel,  Inc., 
Philadelphia;  secretary-treasurer,  M.  G. 
Sellers,  Philadelphia;  national  director, 
George  E.  Shepherd  of  Shepherd  & 
Rust,   Wilkes-Barre,   Pa. 

Ohio  Electric  Light  Association. — 
The  twenty-second  annual  convention  of 
the  Ohio  Electric  Light  Association 
will  be  held  at  the  Breakers  Hotel, 
Cedar  Point,  Ohio,  on  July  18,  19,  20 
and  21.  The  first  session  will  be  held 
during  the  afternoon  of  the  opening 
day.  A  discussion  on  "Street  Light- 
ing Contracts"  will  be  opened  by  the 
illumination  committee,  to  be  followed 
by  a  round  table  on  the  following  ex- 
ecutive and  public  policy  subjects: 
"Legislation  Needed  by  Company  and 
Consumer,"  by  J.  C.  Martin,  Colum- 
bus; "Taxation  of  Public  Utilities,"  by 
Elam  Fisher,  Eaton;  "System  Among 
Employees  as  an  Adjunct  to  the  Public 
Policy  of  the  Company,"  by  W.  A. 
Wolls,  Columbus;  "Municipal  Owner- 
ship, Its  Shades  and  Shadows,"  by  D. 
L.  Gaskill,  Greenville.  The  second  ses- 
sion, to  be  held  on  Wednesday  morning, 
will  be  technical  in  character.  There 
will  be  the  report  of  the  station  oper- 
ating committee  and  the  report  of  the 
transmission  and  distribution  com- 
mittee. The  third  session  will  be  held 
on  Wednesday  afternoon,  when  an  ad- 
dress on  "The  Public  Policy  of  a  Util- 
ity" will  be  given  by  W.  W.  Freeman, 
president  Union  Gas  &  Electric  Com- 
pany, Cincinnati,  Ohio,  and  a  paper  on 
"The  Missing  Link"  will  be  read  by  E. 
Burt  Fenton,  manager  department  of 
publicity,  W.  S.  Barstow  Company, 
New  York.  At  the  fourth  session,  on 
Thursday  morning,  which  will  be  com- 
mercial day,  there  will  be  read  the  re- 
port of  the  new-business  co-operation 
committee,  with  discussion  opened  by 
H.  C.  Gillie,  Cleveland;  F.  B.  Steele, 
Dayton;  W.  A.  Wadsworth,  Cincinnati; 
L.  Beecher,  Hillsboro;  C.  E.  Yacol, 
Youngstowm,  and  a  round  table  on  the 
following  commercial  topics:  "From 
Barter  to  Business  Through  Standard- 
ization," by  S.  E.  Doane,  Cleveland; 
"Deposits  from  Customers,"  by  T.  F. 
Kelly,  Dayton;  "Financing  the  Wiring 
and  Fixture  Installations  for  Contrac- 
tors by  the  Banks  as  a  Step  in  Devel- 
opment of  an  Old  House-Wiring  Plan 
That  Has  Wired  More  Than  20,000  Old 
Houses,"  by  M.  E.  Turner,  Cleveland; 
"Merchandising  from  a  Central  Station 
Standpoint,"  by  A.  K.  Young,  Toledo; 
"Giving  Free  Electric  Units  in  Ex- 
change for  Gas  Arcs,"  by  W.  A.  Wads- 
worth,  Cincinnati;  "Electric  Heating," 
by  H.  O.  Loebell,  New  York,  N.  Y.; 
"New  Business  Development  During  the 
Years  1915  and  1916."  by  W.  A.  Wolls, 
Columbus.  At  the  Thursday  afternoon 
session  Henry  L.  Doherty  of  New  York 
will  deliver  an  address  and  R.  H. 
Grant,  general  manager  Domestic  En- 
gineering Company,  will  speak  on  "A 
Selling  Talk."  The  final  session  will 
be  held  on  Friday  morning.  Both  the 
meter  committee  and  the  committee  on 
standardization  of  voltages  will  report. 
An  address  on  "Jovianism  and  Its  Re- 
lation to  the  Electrical  Industry"  will 
be  given  by  Martin  J.  Wolf,  St.  Louis. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

AV//\v  of  the   Trade  for  the  Manitfuclitrcr,  Wholcmlir  (iiid  Jobber  of  Electrical  Equipment 
(ind  Supplies-    Xolc.s-  on   hid  list  r'ud  Activities  and  Business  Methods 


THE  MARKET  IN  WATER 

WHEEL  GOVERNORS 

Business  During  Early  Months  of  Year  Considerably 
Above  Normal — Deliveries  Longer 

In  contradiction  to  the  general  supposition  that  hydro- 
electric development  is  at  a  standstill  pending  the  action 
to  be  taken  by  Congress  regarding  water-power  legislation 
manuracturers  of  water-wheel  governors  have  enjoyed 
during  the  first  half  of  the  current  year  quite  a  large  busi- 
ness. One  prominent  factory,  it  is  known,  has  been  running 
along  at  double  the  volume  of  business  that  was  carried 
in  1915. 

There  seems  to  be  some  doubts,  however,  that  this  volume 
of  business  will  be  maintained.  There  is  little  new  develop- 
ment work  of  a  large  nature  scheduled  for  the  latter  part  of 
the  year  and  what  work  is  now  in  progress  has  for  the 
most  part,  it  is  believed,  either  been  supplied  with  the  neces- 
sary governors  or  contracts  have  been  let.  Many  large 
projects  for  which  plans  have  been  laid  will  not  be  under- 
taken until  Congress  definitely  decides  the  future  status 
of  water  powers.  Doubt  is  also  expressed  in  some  quarters 
as  to  whether  any  of  the  proposed  developments  will  be  un- 
dertaken this  year  even  if  Congress  does  pass  favorable 
legislation.  With  prices  of  equipment  advanced  25  per  cent 
and  more,  especially  for  copper  wire,  which  has  doubled 
in  price,  and  with  labor  commanding  20  per  cent  more 
wages,  the  construction  costs  of  a  new  hydroelectric  system 
are   almost   prohibitive. 

Not  only  is  it  expected  that  new  development  will  be 
deferred  until  lower  prices  obtain  but  additions  and  enlarge- 
ments to  systems  and  the  installation  of  additional  units  will 
undoubtedly  be  put  off  as  long  as  possible.  In  fact,  it  has 
been  pointed  out  that  the  present  volume  of  business  is  due 
to  desperation  on  the  part  of  a  number  of  hydroelectric 
companies  which  have  put  off  for  a  year  or  two  making  ad- 
ditions which  they  otherwise  would  have  made  in  normal 
times.  The  companies  have  either  suddenly  acquired  loads 
that  are  taxing  present  equipment  beyond  capacity  or  else 
it  is  evident  that  the  increasing  loads  on  their  systems  de- 
mand addtional  generating  facilities.  For  such  construction 
work  the  demand  for  water-wheel  governors  has  been  ab- 
normally large,  but  this  is  not  regarded  as  an  index  of  gen- 
eral  improvement  in   business   conditions. 

There  have  been  some  very  large  single  orders,  one  in 
particular  which  has  been  spoken  of  as  the  largest  water- 
wheel  governor  contract  ever  closed  so  far  as  the  number 
of  governors  is  concerned.  This  contract  calls  for  seventy- 
four  governors  for  the  development  at  Sault  Ste.  Marie  of 
the  Michigan  Northern  Power  Company.  It  is  believed 
that  the  largest  lot  of  governors  ever  sold  previously  for 
one  installation  was  the  series  of  large  canal  contracts 
for  the  State  of  New  York,  which  took  forty-eight  gov- 
ernors. 

With  the  exception  of  standard  machines  which  are  car- 
ried in  stock,  deliveries  are  much  longer  than  under  nor- 
mal conditions.  One  prominent  manufacturer,  who  made 
deliveries  in  from  thirty  to  sixty  days  depending  on  the 
size  and  design  of  the  machine,  promises  deliveries  in 
about  six  months.  This  situation  has  been  brought  on 
chiefly  by  the  accumulation  of  business  during  the  earlier 
months  of  the  year. 

There  has  been  little  if  any  advance  in  the  prices  of 
governors,  although  labor  and  raw  material  have  advanced 
enormously.  Manufacturers  are  endeavoring  to  offset  these 
higher  production  costs  by  economies  incident  to  increased 
production  and  in  other  directions.  Prices  have  not  gone 
soaring  as  in  other  lines,  it  is  understood,  owing  to  the 
stiff  competition  in  the  market. 


It  is  believed  by  some  that  the  tendency  of  governor 
prices  is  downward.  This  it  is  felt  will  be  due  to  standard- 
ization of  product.  At  present  each  manufacturer  has  a 
number  of  types  and  styles  on  the  market.  Under  such 
conditions  the  volume  of  sales  in  any  one  design  must  be 
relatively  small.  Production  costs,  of  course,  are  higher 
than  if  a  large  number  of  a  particular  design  was  pro- 
duced. It  is,  therefore,  thought  that  standardization  with 
quantity  production  will  cause  prices  of  governors  to  de- 
cline for  some  time,  other  things  being  favorable. 

Credits  and  collections  are  good.  Compared  with  last 
year  there  is  very  little  difficulty  in  collecting  accounts 
due. 


APPLIANCE  DEMAND  IN  NEW  YORK 

To    Meet    Conditions    Jobbers    Must    Carry    Stocks 

Double  That  of  Normal  Times — More 

Intelligent   Competition 

Jobbing  business  in  electrical  goods  and  merchandise  in 
New  York  City  is  decidedly  abnormal.  For  some  months  the 
demand  has  been  large  and  has  been  increasing.  There  is, 
however,  a  sentiment  now  that  the  peak  is  not  far  away, 
although  a  break  is  by  no  means  anticipated.  Rather  is  it 
felt  that  the  volume  of  sales  curve  will  show  a  flat  peak 
with  a  gradual  sloping  off  to  normal.  This  belief  is  held 
owing  to  the  large  amount  of  building  operations  going  on. 

Of  all  of  the  many  different  kinds  of  material  listed  by  the 
jobbers  perhaps  lamp  cord  and  small  wire  is  more  in  de- 
mand than  anything  else.  Sockets,  receptacles,  etc.,  are  also 
in  heavy  demand.  Contrary  to  normal  times  or  times  of 
brisk  business  the  price  is  not  the  entire  selling  point. 
Far  more  important  to-day  is  the  question  of  deliveries. 
A  purchaser  of  a  year  ago  asked  for  prices,  but  to-day  his 
first  question  is  about  deliveries,  after  which  comes  price. 
No  matter  how  favorable  a  jobber's  price  may  be,  if  he  can- 
not make  prompt  deliveries  he  is  not  liable  to  obtain  the 
order. 

For  this  reason  a  situation  has  arisen  which  has  been 
viewed  with  some  concern  by  both  the  jobber  and  the  manu- 
facturer. To  meet  deliveries  the  jobber  is  confronted  with 
the  problem  of  stock.  Although  manufacturers  fell  behind 
frightfully  on  their  deliveries  the  jobber  still  had  to  fill  his 
orders  promptly.  His  stock  under  ordinary  conditions  could 
be  completed  quickly  should  there  come  a  run  on  it.  With 
the  present  industrial  and  building  activity  calling  for  large 
quantities  of  material  and  with  manufacturers  unable  tc 
furnish  it  as  quickly  as  wanted,  a  larger  stock  is  found  tc 
be  necessary.  Jobbers  in  New  York  City,  therefore,  in  a 
large  number  of  cases,  are  carrying  a  stock  almost  twice 
that  of  normal  times.  And  until  the  manufacturer  can  give 
quicker  deliveries  the  jobber  must  continue  to  keep  up  this 
abnormally  large  stock. 

The  jobbing  business,  as  is  well  known,  is  practically  buill 
on  deliveries.  Fundamentally,  the  jobber  must  be  able  tc 
make  deliveries  as  ordered.  The  jobber  has  been  forced  tc 
anticipate  any  reasonable  demands  that  may  be  made  or 
his  stock  by  ordering  abnormally  large  quantities  of  goods 
in  advance.  Freight  congestion  has  held  up  delivery  or 
many  orders  and  has  caused  the  jobbers  to  increase  theii 
stock  a  compensating  amount.  Shipments  from  the  Middle 
West  to  New  York  have  been  very  slow  in  transit. 

Competition,  while  not  so  great  in  the  seller's  market,  is 
on  a  better  basis  in  New  York  City.  It  is  not  meant  bj 
this  that  there  has  been  any  price  agreement  or  any  attempi 
at  price  maintenance,  but  rather  that  in  the  last  decade  the 
metropolitan  jobbers  as  a  class  have  been  educated  to  a 
more  intelligent  kind  of  competition.  The  cost  of  doing 
business   which   frequently   was   lost   sight  of  in   the   pasl 
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in  the  scramble  to  get  the  business  is  now  rarely  forgotten. 
With  the  avalanche  of  business  the  producer  has  been 
forced  to  raise  the  price  to  the  jobber  and  the  jobber  to  the 
dealer,  contractor,  etc.  For  the  present,  however,  it  is  not 
thought  that  prices  will  go  higher.  Copper  is  quoted  a 
few  cents  lower  than  the  nnaximum  of  a  few  weeks  ago 
and  on  other  raw  materials  similarly  certain  concessions  in 
prices  are  being  made. 


POLE  LINE  HARDWARE 

With  Large  Amount  of  Construction  Work  in  Sight 

Prospects  Are  Bright — Prices  Higher — 

Deliveries  Longer 

Business  in  pole-line  hardware  at  the  present  time  is  con- 
siderably above  normal.  A  large  amount  of  construction 
work  that  was  originally  intended  to  be  undertaken  many 
months  ago  is  now  going  ahead  because  it  is  no  longer 
possible  to  hold  back.  This  work  has  accumulated  and  has 
resulted  in  flooding  the  manufacturers  with  orders.  Pros- 
pects for  the  future  in  this  line  seem  particularly  bright.  It 
is  known  that  there  is  a  very  large  amount  of  construction 
work  under  contemplation,  much  of  which  must  necessarily 
be  undertaken  shortly,  and  also  a  large  amount  that  is 
being  held  back  awaiting  more  favorable  prices,  particu- 
larly of  copper. 

Prices  have  increased  considerably  owing  to  the  high 
prices  of  iron,  steel,  copper  and  zinc  and  also  owing  to  the 
high  wages  demanded  by  labor. 

Deliveries  are  much  longer  than  during  normal  times. 
This  is  principally  because  of  the  difficulty  of  manufac- 
turers in  obtaining  the  raw  material.  The  scarcity  of  labor, 
freight  congestion  and  the  general  swamped  conditions  of 
the  factories  are  other  items  which  have  held  back  ship- 
ments. 

Collections  and  credits  are  said  to  be  good.  In  fact,  the 
class  of  customers  with  whom  the  manufacturers  of  this 
material  must  deal  is  not  one  that  offers  the  ordinary 
credit  difficulties. 


HEATING  DEVICE  LICENSES 

Permission    to    Manufacture    Granted    Under   Three 

Separate  Forms  According  to  Volume  and 

Diversity  of  Business 

A  large  number  of  manufacturers  of  electric  heating 
devices  employing  nickel-chromium  as  the  resistance  ele- 
ment have  become  licensed  by  the  Hoskins  Manufacturing 
Company  and  the  General  Electric  Company,  owners  of  the 
Marsh  patent,  to  continue  the  manufacture  of  their  product. 
Others  are  being  licensed  right  along. 

There  are  three  forms  of  licenses  under  which  device 
manufacturers  may  operate,  the  granting  of  which  is  de- 
pendent upon  the  manufacturer's  volume  of  business, 
variety  of  product  and  particularly  upon  his  equity  in  the 
industry  at  large.  The  first  form  is  issued  to  the  large 
heating  device  manufacturers  who  generally  cover  the  whole 
field.  Under  this  license  the  manufacturer  is  unrestricted 
as  to  character  of  devices  fabricated  or  to  the  volume  of 
business. 

The  second  and  third  forms  restrict  the  licensees  either  to 
special  lines  of  manufacture  or  to  a  limited  volume  of  busi- 
ness. These  forms  are  issued  to  smaller  manufacturers  and 
to  manufacturers  of  special  devices  or  only  a  line  or  two 
of  heating  devices.  A  very  large  number  of  Forms  II  and 
III  already  have  been  issued  and  it  is  expected  that  there 
will   be   many   more. 

The  policy  of  the  Hoskins  Manufacturing  Company  and 
the  General  Electric  Company  with  respect  to  the  issuance 
of  licenses  is,  so  far  as  possible,  to  grant  a  right  to  electric 
heating  device  manufacturers  to  use  the  patent  to  the  ex- 
tent to  which  they  have  actually  developed  their  business 
and  not  to  confiscate  business.  On  the  other  hand,  it  is  rec- 
ognized that  larger  concerns  which  have  developed  the  busi- 
ness broadly  are  entitled  to  more  favorable  terms.  The 
owners  of  the  patent  will  attempt  to  recognize  the  equities 
of  all  concerned. 


There  is  nothing  in  the  various  licenses  limiting  the 
action  of  the  patent  owners  in  their  distribution  of  licenses 
except  that  holders  of  license  Form  I  are  placed  in  a  posi- 
tion of  securing  the  most  favorable  terms.  Should  the 
owners  of  the  patent  decide  to  grant  to  any  manufacturer 
or  class  of  manufacturer  a  license  the  terms  of  which  are 
more  favorable  than  those  in  Form  I,  the  holders  of  this 
license,  if  they  so  elect,  may  choose  to  operate  under  the 
more  favorable  form  of  license. 

A  separate  form  of  license  is  required  of  the  wire  manu- 
facturers. So  far  but  two  firms  in  addition  to  the  Hoskins 
Manufacturing  Company  have  a  right  under  the  patent  to 
manufacture  nickel-chromium  wire.  They  are  the  Driver 
Harris  Wire  Company  of  Harrison,  N.  J.,  and  the  Electrical 
Alloy  Company  of  Morristown,  N.  J. 


APRIL  EXPORTS  $2,630,169 

Estimated   That    1916   Electrical   Exports   Will   Run 
Considerably  More  Than  $30,000,000 

Electrical  machinery,  appliances,  instruments,  etc.,  of 
American  manufacture  were  exported  from  United  States 
during  April  last  to  the  value  of  $2,630,169,  according  to 
the  April  summary  of  foreign  commerce  issued  by  the 
Bureau    of   Foreign    and    Domestic    Commerce.    The    April, 

1915,  exports  amounted  to  $2,055,375. 

The  April,  1916,  exports  were  considerably  less  than  those 
for  either  of  the  two  preceding  months,  but  on  account  of 
the  small  January  exports  they  are  equal  to  the  average  of 
the  first  four  months  of  the  current  year.  On  the  other 
hand  the  April,  1915,  exports  were  larger  than  those  for  any 
of  the  earlier  months  in  1915,  by  about  $300,000.   The  April, 

1916,  figures,  therefore,  do  not  compare  as  favorably  with 
the  1915  figures  as  do  those  for  earlier  months  in  1916, 

During  the  first  four  months  of  this  year  the  electrical 
exports  totaled  up  to  $10,776,477  in  comparison  with  $7,174,- 
851  for  the  similar  period  in  1915.  Using  the  values  for 
the  first  four  months  of  this  year  as  a  basis  for  calculation, 
it  is  estimated  that  the  exports  of  electrical  goods  during 
1916  will  be  in  the  neighborhood  of  $32,500,000.  This  figure 
may  be  compared  with  $24,308,510  for  1915;  $19,963,115  for 

1914,  and  $28,197,363  for  1913. 

Although  the  April  exports  were  less  than  those  for 
March  and  February  the  month  held  the  record  for  the  year 
in  a  number  of  articles.  In  fact,  had  the  exports  of  motors, 
telephones  and  miscellaneous  appliances  been  comparable 
with  those  of  March  or  February  the  March  figures  would 
have  passed  the  record  figures  of  February. 

The  April  exports  of  motors  amounted  to  but  $272,000, 
while  during  the  previous  months  of  the  year  the  exports 
of  motors  were  as  follows:  January,  $389,000;  February, 
$440,000,  and  March,  $474,000.  In  the  same  fashion  the 
April  exports  of  telephones  were  about  $130,000  less  than 
those  during  the  month  of  March.  Miscellaneous  exports 
during  April  were  about  $130,000  less  than  during  March 
and  more  than  $275,000  less  than  during  February.  On  the 
other  hand  the  April  exports  of  batteries,  generators,  fans, 
insulated  wire  and  cable  and  metal  filament  lamps  were 
larger  than  during  any  previous  months  in  the  year.  More- 
over, for  the  first  time  this  year  the  exports  of  generators 
have  been  larger  than  during  the  corresponding  month  of 

1915.  As  a  rule  the  exports  of  generators  have  been  away 
below  those  of  last  year.  The  April,  1916,  exports  of  gen- 
erators were  almost  20  per  cent  greater  than  those  during 
April,  1915. 

Exports  of  carbon  lamps,  arc  lamps,  interior  wiring  sup- 
plies, meters,  motors  and  telephones  were  less  during 
April  than  during  any  of  the  three  preceding  months.  For 
the  first  time  this  year  the  exports  of  interior  wiring  sup- 
plies and  carbon  lamps  were  less  than  the  corresponding 
months   of   1915. 

As  has  been  pointed  out  before  in  the  Electrical  World, 
these  figures  if  taken  for  their  face  value  have  little  mean- 
ing when  compared  with  the  figures  for  previous  years. 
Prices  have  advanced  to  such  an  extent  since  last  fall  that 
an  erroneous  opinion  would  be  formed  if  comparisons  are 
made  on  the  basis  of  valuation  only. 

If  prices  have  advanced  on  an  average  of  25  per  cent,  and 
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this  is  by  no  means  an  uiu-onservativo 
export s  are  running  about  the  same 
considered  less  than  (luring  the  early 
l!)i:{. 


li^jure,  then  the  li)l() 
lis  in  191  f),  which  is 
months  of  1914  and 


April 
I  9 1 .". 
$NS,372 

1. 

1 9 1  6 
$168,142 

Ten  Months  Ended 

April. 
1915        1916 
$773,578   $1,252,563 

127,071 
61,926 

151,727 

45,528 

1,737,513 
181,365 

1.189,462 
298,370 

354.344 

3S6.239 

1,356,574 

2,575,002 

67,605 
554 

4  4.805 
639 

550,836 
27,958 

743,757 
15,998 

27,665 

5,410 

82,898 

130,851 

36,936 

128,734 

352,381 

1.007,707 

69,835 
193,802 

52,255 
272,261 

331.889 
2,325,806 

624,200 
3,468,843 

14,377 

S9,730 

47,763 

875,395 

7,965 

52,064 

68,889 

1,245,511 

71,781 

1,049,929 

530,723 

6,551,236 

123,785 

786,706 

763,358 

10,685,665 

$2,055,375 

$2,630,169 

$15,922,467 

$23,666,267 

Articles 

Batteries    

D.siianios  or  K^'n- 
erators    

Fans    

Insulated  wire 
and     i'al)Us.  .  . 

Intt'rior  wiring 
supplies,  etc., 
including  fix- 
tures    

Arc-  lamps 

Carbon  filament 
lamps    

INI  etui  filament 
lamps    

Meters  and  other 
measuring  in- 
struments    .  .  . 

Motors    

Telegraph  i  n  - 
struments  (in- 
cluding: wire- 
less appara- 
tus)      

Telephones     .... 

Transformers    .  . 

All    others 

Total     


JAPANESE  ACTIVELY  AFTER 

AMERICAN  BUSINESS 

Oriental      Electrical      Manufacturers      Energetically 
Pushing  Sale  of  Supplies  in  This  Country 

In  a  letter  to  the  Chicago  Association  of  Commerce,  a 
Japanese  manufacturer  and  export  merchant  writes  that  he 
has  received  an  order  for  7.000,000  small  lamps  from  the 
United  States,  and  that  he  would  like  to  get  some  large 
orders,  as  the  capacity  of  his  factory  is  very  large,  and 
capable  of  a  much  greater  output.  He  also  makes  tumbler 
switches,  sockets,  black  cotton  tape,  etc.,  and  is  in  the 
American  market  for  large  orders  on  these  as  well. 

This,  it  is  stated,  is  only  an  instance  of  the  flood  of  sim- 
ilar correspondence  from  Japan  coming  to  this  country. 
Japanese  manufacturers  of  all  manner  of  electrical  goods 
are  energetically  pushing  the  sale  of  their  supplies  in  this 
country,  and  give  with  their  communications  rather  de- 
tailed descriptions,  etc.;  and  some  even  quote  prices  C.F.I. , 
San  Francisco,  Seattle,  New  York  and  Chicago.  Those  in 
close  contact  with  the  foreign  trade  situation  say  that  the 
American  manufacturers  little  realize  the  activities  and  ex- 
tent of  the  operations  of  foreign  manufacturers  in  this 
country,  and  particularly  Japanese  manufacturers,  in  their 
endeavor  to  secure  American  trade. 


WESTERN  ELECTRIC  SUPPLYING 

ONLY  OLD  CUSTOMERS 

Salesmen  Instructed  Not  to  Solicit  Any  New  Business 
of  Products  of  Western  Electric  Manufacture 

So  serious  has  the  market  conditions  for  raw  materials 
become  that  the  Western  Electric  Company  has  found  itself 
forced  to  issue  orders  to  its  salesmen  forbidding  the  solici- 
tation of  any  new  business  in  products  of  Western  Electric 
manufacture.  This  order  applies  only  to  the  factory  sales- 
men and  not  to  the  jobbing  salesmen.  In  the  jobbing  end 
of  the  business  it  is  understood  supplies  are  coming  in  reg- 
ularly and  the  company  has  made  no  change  in  its  former 
policy  of  soliciting  business. 

Gerard  Swope,  vice-president  of  the  Western  Electric 
Company,  has  issued  the  following  statement  in  connec- 
tion with  the  situation: 

"Owing  to  extraordinary  conditions  that  exist  in  the  raw 
material  market,  we  are  experiencing  gre^t  difficulty  in  pro- 
curing many  kinds  of  material  required  by  our  factory.  Un- 
fortunately, we  are  having  greatest  difficulty  in  obtaining 
the  most  commonly  used  materials,  such  as  copper,  rod  and 
sheet  brass,  iron,  steel  and  paper.     It  will  be  recognized 


that  these  materials  enter  l)roadly  into  all  kinds  of  telephone 
apparatus   and   cable. 

"Jk'cause  of  these  conditions  and  the  unprecedented  de- 
mand for  our  products,  it  is  impossible  for  our  factory  to 
keep  abreast  of  the  incoming  orders.  In  fact,  it  has  fre- 
quently been  necessary,  of  late,  to  stop  work  at  the  factory 
until  further  materials  were  received. 

"We  are,  therefore,  not  soliciting  any  business  from  cus- 
tomers. We  shall  endeavor,  of  course,  to  take  care  of  the 
demands  of  our  customers  who  have  standardized  on  our 
products.  We  cannot  hope,  however,  to  do  much  more 
than  this  under  existing  conditions.  We  hope  by  this  action 
to  have  and  to  be  able  to  produce  sufficient  merchandi.se  to 
fulfill  the  demands  that  will  be  made  upon  us.  As  soon  as 
the  situation  improves  sufficiently  to  warrant  a  change  in 
our  practice,  notice  to  this  effect  will  be  issued  promptly." 

This  order,  it  is  understood,  applies  to  telephone  busi- 
ness. 


TRADE  IN  COOKING  UTENSILS 

Announcement  of  Advance  in  Prices  Caused  Large 
Volume  of  Orders  in  First  Half  of  Year 

Volume  of  sales  of  electrically  heated  cooking  utensils 
during  the  first  half  of  the  current  year  was  larger  than 
during  the  corresponding  period  of  last  year.  Buying  wa.s 
brisk  from  all  sources.  Jobbers  have  been  laying  in  large 
stocks.  Since  manufacturers  find  it  impossible  to  make  as 
quick  deliveries  as  formerly,  jobbers  and  others  who  pur- 
chase direct  from  the  manufacturer  in  order  to  keep  up 
stock  must  order  in  larger  quantities.  Another  considera- 
tion which  it  is  believed  in  some  quarters  has  been  largely 
responsible  for  large  orders  is  the  price  situation. 

Owing  to  the  cost  of  the  raw  products  on  the  one  hand 
and  to  the  nickel-chromium  patent  license  requirements  on 
the  other,  announcements  have  been  made  that  after  a  cer- 
tain date  appliances  would  cost  so  much  more.  As  a  result 
future  requirements  were  anticipated  as  far  in  advance  as 
possible  at  the  lower  price. 

Just  what  effect  this  will  have  on  future  sales  it  is  hard 
to  state  with  assurance.  Some  manufacturers  frankly  state 
that  they  expect  very  little  of  the  remainder  of  the  year. 
They  point  out  that  jobbers  and  dealers  took  the  opportunity 
offered  them  to  lay  in  stocks  at  the  lower  prices  and  that 
their  needs,  therefore,  were  adequately  provided  for  for 
some  months  to  come.  Other  manufacturers,  however,  point 
out  that  about  Oct.  15,  the  last  date  at  which  deliveries  can 
be  made  under  old  contracts,  there  will  probably  be  another 
advance  in  price.  In  order  to  take  advantage  of  the  lower 
price  it  is  expected  that  buyers  will  make  further  enlarge- 
ments of  their  stock. 

As  stated  above,  prices  have  advanced,  in  some  cases  as 
many  as  three  times  in  the  last  half  year  or  so.  It  is 
doubtful  if  the  royalty  requirements  of  the  Hoskings  Manu- 
facturing Company  and  the  General  Electric  Company, 
have  been  responsible  for  much  of  the  advance  in  price;  for 
it  is  understood  that  while  the  patent  owners  first  de- 
cided to  ask  a  large  royalty,  later  negotiations  between  the 
owners  and  the  other  manufacturers  have  brought  about  a 
decided  cojicession.  At  the  present  time  the  royalties  paid 
on  each  device  are  probably  so  small  that  slight  economies 
in  manufacture  would  very  easily  offset  this  cost.  Prices 
have  had  to  advance,  however,  on  account  of  the  very  much 
higher  cost  of  raw  materials.  Everything,  including  labor, 
that  goes  into  the  manufacture  of  a  heating  device  costs 
more. 

Deliveries  are  longer  for  two  reasons:  First,  the  difficulty 
in  getting  raw  materials,  and,  second,  the  congestion  of  the 
factories.  The  difficulty  in  getting  raw  material  is  height- 
ened by  the  freight  situation. 

One  thing  that  has  been  very  serious  is  the  difficulty  of 
the  manufacturer  in  obtaining  resistance  wire.  A  promi- 
nent manufacturer  of  nickel-chromium  wire  stated  that  in 
the  last  few  months  he  had  seen  in  his  office  more  pur- 
chasing agents  than  had  ever  before  been  there.  It  shows 
how  much  the  material  is  needed  when  purchasing  agents 
will  go  personally  to  the  factory  so  as  to  be  able  to  bring 
some  of  the  ware  back  with  them.    Any  amount  is  accepted. 

Collections  and  credits  are  good.  Bills  are  paid  promptly 
and  there  appears  to  be  more  money  in  circulation. 
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Manufacturing  and  Industrial 

Foreign  Buyer  for  Fixtures. — Carlos  C.  Ludowieg,  Jr.,  of 
Lima,  Peru,  who  is  stopping  at  the  Imperial  Hotel  in  New 
York  City,  is  in  the  market  for  electric  lighting  fixtures. 

The  Elliott-Lewis  Electrical  Company,  Phialedelphia,  Pa., 
has  moved  into  larger  quarters  at  138  North  Tenth  Street. 
The  company  occupied  about  28,000  sq.  ft.  in  the  old  build- 
ing; in  the  present  five-story  and  basement  building,  it  is 
occupying  about  35,000   sq.  ft.  of  floor  space. 

The  Ohio  Brass  Company,  Mansfield,  Ohio,  beginning 
July  1,  will  act  as  general  sales  agent  in  the  United  States 
for  the  entire  line  of  Course-Hinds  "Imperial"  headlamps 
for  railway  and  mine  use.  The  "Imperial"  line  includes 
luminous-arc,  carbon-arc  and  incandescent  headlamps. 

The  Roller-Smith  Company,  233  Broadway,  New  York, 
has  recently  established  an  agency  in  St.  Louis  which  will 
be  in  charge  of  G.  W.  Pieksen,  whose  headquarters  will  be 
in  the  Railway  Exchange  Building.  Mr.  Pieksen  will  handle 
Roller-Smith  products  in  St.  Louis  and  in  parts  of  Missouri 
and  Illinois. 

The  Electrose  Manufacturing  Company,  Brooklyn,  N.  Y., 
has  notified  all  its  departments  that  employees  called  for 
service  in  connection  with  the  troop  mobilization  for  serv- 
ice in  Mexico  will  be  granted  leave  of  absence  with  full 
pay,  and  that  their  positions  will  be  held  open  for  them 
until  they  return.  The  money  which  the  men  will  receive 
from  the  Electrose  Company  will  be  in  addition  to  their 
pay  from  the  government. 

The  Muncie  (Ind.)  Oil  Engine  Company  has  recently  ar- 
ranged with  the  Challenge  Company,  with  headquarters  at 
Batavia,  111.,  and  branch  offices  at  1404  West  Twelfth  Street, 
Kansas  City,  Mo.;  916  Farnum  Street,  Omaha,  Neb.;  2105 
Pacific  Avenue,  Dallas  Tex.,  for  the  sale  of  Muncie  oil  en- 
gines, particularly  in  connection  with  municipal  lighting 
and  pumping  project  jobs.  The  Challenge  Company  will 
also  look  after  the  interests  of  the  Muncie  Oil  Engine  Com- 
pany in  industrial  and  commercial  fields. 

Tungsten  Lamp  Patent  Situation. — It  is  understood  that 
no  definite  decision  has  been  reached  by  the  General  Elec- 
tric Company  in  regard  to  its  future  course  of  action  in 
connection  with  the  tungsten  lamp  patent  situation.  It  is 
expected,  however,  that  something  definite  will  be  decided 
on  in  the  course  of  a  week  or  ten  days.  The  General  Elec- 
tric Company  as  owners  of  the  Just  and  Hannaman  patent 
No.  1,108,502,  instituted  suit  for  infringement  against  the 
Laco-Philips  Company,  which  imports  its  lamps  from  Hol- 
land, and  won  both  in  the  District  Court  of  the  Southern 
Division  of  New  York  and  on  appeal  to  the  United  States 
Court  of  Appeals. 

Brisk  Business  in  Transformers. — W.  F.  Parker,  sales 
manager  for  the  Packard  Electric  Company,  Warren,  Ohio, 
manufacturer  of  transformers,  insulating  material,  auto- 
mobile cables,  etc.,  reports  that  his  company  has  been  doing 
capacity  business  for  some  time,  and  has  been  noting  a 
particularly  strong  demand  for  its  products  from  the  Cen- 
tral and  the  Southwestern  States,  where  many  large  elec- 
tric developments  are  under  way.  In  connection  with  the 
manufacture  of  transformers,  the  Packard  Electric  Com- 
pany makes  all  of  its  materials,  it  is  stated,  with  the  excep- 
tion of  thread,  cloth  and  wire,  which  are  manufactured  by 
outside  concerns  according  to  Packard  specifications  and 
are  subject  to  analysis  in  the  company's  laboratories.  Re- 
cently the  company  received  a  hurry  call  from  a  concern  in 
Northern  Michigan  for  a  large-sized  special-type  trans- 
former. The  order  was  received  on  Monday,  and  on  the 
Friday  following  the  receipt  of  the  order,  the  transformer 
was  installed  and  in  operation  in  the  Michigan  plant.  There 
was  no  unusual  disturbance  of  the  factory  schedule,  it  is 
claimed,  by  the  company  in  filling  this  order. 

Movies  to  Move  Audience  to  Wash  Electrically. — A  mo- 
tion picture  devoted  to  the  electric  washing  machine  and 
iron  has  made  its  appearance  under  the  attractive  title 
"The  Education  of  Mrs.  Drudge."  This  film  devotes  its 
1000  ft.  to  show  how  a  woman  shackled  to  the  old  fash- 
ioned wash  tub  is  emancipated  and  made  happy  by  the  pur- 
chase of  an  electric  washing  machine  and  iron.  It  is  adver- 
tising, of  course,  but  advertising  that  is  subordinated  to 
human  interest;  and  it  thereby  gets  across  its  double  mes- 


sage. The  picture  has  been  produced  by  the  Western  Elec- 
tric Company,  463  West  Street,  New  York,  and  is  fur- 
nished to  central  stations  and  electrical  dealers  to  further 
their  sales  of  the  commodities  shown.  The  reels  are  in  big 
demand,  the  company  points  out,  and  are  well  received 
wherever  shown. 

The  Thompson  Electric  Company,  5606  Euclid  Avenue, 
Cleveland,  Ohio,  has  been  awarded  a  silver  medal  by  the 
Third  National  Exposition  of  Safety  and  Sanitation,  New 
York  City,  May,  1916,  in  recognition  of  work  done  in  the 
promotion  of  safety  through  its  campaign  for  clean  lamps 
and  the  development  of  its  safety  cut-out  hanger,  or  auto- 
matic disconnecting  lowering  device,  which  is  being  used 
extensively  by  industrial  plants  and  railroads.  The  device 
is  designed  especially  for  use  with  large  nitrogen-filled 
lamps,  the  object  being  to  keep  the  lamp-cleaners  on  the 
ground,  in  a  position  of  safety. 

Oakland's  Million  Dollar  Auditorium  Equipped  with 
Cutler-Hammer  Theater  Dimmers. — The  interior  of  Oak- 
land's new  Municipal  Auditorium  is  divided  into  an  arena 
and  a  theater,  a  stage  separating  them.  The  arena  seats 
about  10,000  and  the  theater  2000.  In  making  provision  for 
lighting  the  stage,  the  consulting  engineer,  Romaine  W. 
Myers  of  Oakland,  had  five  borders  installed,  each  border 
being  equipped  with  red  lamps,  white  lamps  and  blue  lamps. 
There  are  more  than  1500  40-watt  lamp-  in  the  borders,  the 
large  number  of  lamps  being  necessary  because  the  balcony 
of  the  arena  is  250  ft.  from  the  stage.  The  border  lamps,  to- 
gether with  those  in  the  strips  and  pockets,  are  controlled  by 
Cutler-Hammer  dimmers,  which  are  installed  in  two  banks, 
one  for  the  arena  and  the  other  for  the  theater.  The  dim- 
mer plates  are  operated  by  means  of  handwheels  within  easy 
reach  of  the  stage  electrician.  Electric  service  is  furnished 
by  the  Pacific  Gas  &  Electric  Company. 

Award  of  the  Elliott  Cresson  Medal. — The  Franklin  Insti- 
tute has  awarded  the  Elliott  Cresson  gold  medal  for  1916 
to  Dr.  Robert  Gans  of  Pankow,  Germany,  for  the  discovery 
of  a  water-softening  compound  called  "Permutit."  The 
medal  and  diploma — under  the  deed  of  trust  of  Feb.  18,  1848, 
from  Elliott  Cresson  to  the  city  of  Philadelphia — is  awarded 
annually  by  the  Franklin  Institute  on  the  recommendation 
of  its  committee  on  science  and  the  arts,  for  discovery  or 
original  research.  Permutit  is  a  substance  resulting  from 
the  fusing  together  of  alumina,  silica  and  an  alkali  car- 
bonate. It  has  the  property  of  interchanging  one  of  its 
constituents  for  other  elements  carried  in  solution  in  water 
passing  through  it.  This  interchange  is  said  to  be  continu- 
ous. After  the  compound  has  become  exhausted  under  a 
complete  interchange  of  elements,  it  may  be  regenerated, 
it  is  pointed  out,  by  passing  through  it  another  solution 
which  restores  the  original  element.  The  compound  is  being 
placed  on  the  market  by  the  Permutit  Company,  30  East 
Forty-second  Street,  New  York.  This  company  reports  that 
more  than  500  industrial  plants  in  the  United  States,  be- 
sides hundreds  of  others  in  Germany,  France  and  England, 
are  using  the  material. 


NEW  YORK  METAL  MARKET  PRICES 

,, June  20 ,  , June  27 s 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid         Asked 

Copper  £  s        d  £  s        d 

London,   standard  spot 106        0        0  102        0        0 

Prime    Lake 26.75  to  27. 25t  26.62%  to  26.87  Vit 

Electrolytic     26.75  to  27.25t  26.62y2  to  26.87%  t 

Casting    24.50  to  24. 75t  24.00       to  24.25t 

Copper  wire 30.00  to  31. OOf  29.00      to  Sl.OOf 

Lead     7.00  7.00 

Nickel      45.00  to  50.00  45.00       to  50.00 

Sheet  zinc,  f.o.b.   smelter 20.00t  19.00t 

Spelter  12.30  to  12.55  11.67  %  to  11.92  1/2 

Tin,  straits 40.75  39.00 

Aluminum,   98  to  99  per  cent   61.00  to  63. OOf  60.00       to  62.00t 

OLD  METALS 

Heavv  copper  and  wire 20.00      to  20.50t  17.00  to  18. OOt 

B-ass    heavv   12.50       to  12.75t  11.00  to  11. 25t 

Brass    lijrht' 9-50       to  10.00  9.00  to    9.50t 

Lead.'heavv 5.37%  to    5.62%t  5.25  to    5.50t 

Zinc,  new  scrap    8.00      to    8.50t  9.00  to    9.50t 

•COPPER  EXPORTS 

Total  tons  to  June  27 29  256 

tNominal. 
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Corporate  and  Financial 

Cumberland  ("ounty  Power  &  Lisht  Company,  Portland, 

Me. — The  Maine  Public  Utilities  Commission  has  authorized 
the  fonii)any  to  sell  at  94  and  accrued  interest  $.'5r)0,()0()  of  its 
first  and  refunding;  mortn:aj>:e  f)  per  cent  {^old  bonds  due  on 
Dec.  1,  1942.  The  proceeds  are  to  be  used  (1)  to  reimburse 
the  treasury  of  said  company  for  expenditures  made  prior 
to  May  1,  li)l(),  for  extensions,  additions  and  betterments  to 
the  amount  of  $;{r),r)8;5.82  not  already  reimbursed,  (2)  for  the 
purchase  of  the  capital  stock  of  the  Westbrook  Electric 
Company  and  (.'})  in  extensions,  additions  and  permanent 
betterments  now  being  made  by  the  company. 

Great  Western  Power  Company  of  California,  San  Fran- 
cisco, Cat. — A  consolidated  statement  of  earnings  of  the  cor- 
poration and  subsidiary  companies  for  the  year  ended  Dec. 
31,  1915,  inter-company  items  eliminated,  follows: 

Operating  revenues  : 

Electric    $2,989,678 

Steam    52,097 

Other  decrease   3,571 

Total     $3,038,204 

Operating  expenses  and  taxes : 
Operating-  expenses : 

rroductioii     $289,639 

Transmission  and  distribution   189,592 

Coniinereial    156,831 

Steam   service    42,911 

General  and  miscellaneous 113,252 

Total    operating    expenses $792,225 

Taxes    169,767 

Total  operating  expenses  and  taxes 961,992 

Net   earnings    $2,076,212 

Other  income ; 

Interest  charged  to  capital : 

On    current    construction $5,349 

On  excess  investment  over  requirements 

for  present  operations 204,34  3 

Interest    on    notes    and    accounts    receiv- 
able      21,982 

Rentals    and    leases 16,953 

Total   248,627 

Gross   income    $2,324,839 

Income  charges : 

Uncollectable  electric  bills $11,927 

Rentals    and    leases 30,558 

Non-operating    expenses     17,823 

Non-operating    taxes 4,783 

Interest  on  notes  and  accounts  payable...  25,305 
Amortization    of    bond    discount    and    ex- 
penses       55,700 

Total    ;•••         146,096 

Net  income  before  charging  interest  on  funded  debt...  $2,178,743 
Interest    on    funded    debt 1,311,742 

New  income  for  the  year «,^?5?'991 

Profit  and  loss  surplus  at  beginning  of  year $1,905,56  i 

Profit  and  loss  credits : 

Discount   on   bonds   purchased   for   sinking 

funds     $9,283 

Release,  through  operation  of  sinking  fund 
of  bonds  pledged  with  trustee  of  Cali- 
fornia Electric  Generating  Company  and 
considered   outstanding    14,000 

Net  earnings  of  properties  purchased  by 
Consolidated  Electric  Company  between 
date  of  sale  and  date  of  possession....  13,619 

Refund     State     of     California     corporation 

license  taxes    ■^•122 

Unclaimed  wages  and  bad  debts  recovered  1,307 

Total    40,309 

Profit  and  loss,  gross  surplus $2,812,877 

Profit  and  loss  charges : 

Guaranteed  dividends  on  preferred  stock  of 

California  Electric  Generating  Company         110,400 

Sinking   fund    appropriations 172,546 

Realized  depreciation  not  covered  by  re- 
serve      29,499 

Reserve  for  income  vested  in  fixed  cap- 
ital since  Dec.   31,  1912 20,880 

Expenses  in  connection  with  sale  of  Great 
Western  Power  Company  of  California 
debentures    ?'2S; 

Expenses   applicable   to   prior   years 1,7^4 

Sundry  accounts  charged  off .  . . 1^50 

Total ~  ■  ■         344,299 

Profit  and  loss  surplus  at  end  of  year $2,468,578 

After  reviewing  the  financial  operation  which  the  com- 
pany has  gone  through  during  the  past  year,  M.  Fleish- 
hacker  made  the  following  statements  in  regard  to  progres- 
sive activities  and  prospective  developments: 

"Through  the  efforts  of  our  company  a  good  start  is  being 
made  in  developing  the  electrochemical  industry  in  Cali- 
fornia.    The  Great  Western  Electrochemical  Company  was 


organized  by  Californian  and  Eastern  interests,  and  at  this 
lime  an  extensive  plant  is  being  constructed  at  the  upper 
end  of  San  Francisco  Bay,  and  under  our  transmission  line. 
The  initial  installation  of  this  plant  will  require  2500  hp., 
and  a  long-term  contract  for  this  amount  of  power  has  been 
entered  into  by  our  company.  The  electrochemical  com- ' 
pany  will,  during  this  coming  summer,  commence  the  manu- 
facture of  caustic  soda  and  bleaching  powder.  Among  the 
large  construction  projects  now  under  contemplation  is  the 
election  of  a  second  tower  line  from  the  Feather  River 
plant  to  Oakland,  which  will  give  sufficient  capacity  to  sup- 
ply the  growing  needs  for  electric  energy  in  San  Francisco, 
Oakland  and  the  entire  Bay  region.  We  also  have  plans 
well  under  way  for  the  erection  of  a  second  power  house 
on  the  Feather  River.  The  plans  as  developed  have  been 
so  worked  out  that  the  new  power  house  may  be  enlarged 
from  time  to  time  in  units  of  approximately  20,000  kw.,  as 
the  requirements  of  the  company  call  for  additional  capac- 
ity. Recent  financing  has  placed  at  our  disposal  sufficient 
funds  for  all  of  the  new  work  contemplated  for  the  year 
1916  and  well  into  1917.  With  our  finances  in  splendid  con- 
dition, our  generating  plants  and  our  distributing  system 
well  maintained  and  operating  efficiently,  and  with  a  large 
amount  of  undeveloped  power  at  our  disposal  for  which  we 
have  a  constantly  expanding  demand  at  profitable  rates,  it 
is  quite  reasonable  to  look  forward  to  a  material  growth  in 
the  business  and  substantially  better  results  for  the  year 
1916." 

Hartford  (Conn.)  Electric  Light  Company. — The  board  of 
directors  of  the  company  has  voted  to  recommend  to  the 
stockholders  that  the  capital  stock  be  increased  from 
$3,600,000  to  $4,000,000.  The  9000  shares  thus  created  will 
be  offered  at  par  value,  $100,  to  the  stockholders  of  record 
at  the  time  of  the  offer. 

North  Shore  Electric  Light  &  Power  Company,  Port 
Jeflferson,  N.  Y. — The  Public  Service  Commission  for  the 
Second  District  of  New  York  has  authorized  the  Port  Jef- 
ferson Electric  Light  Company  to  transfer  all  of  its  rights 
and  property,  except  one  parcel  of  vacant  land  in  the  vil- 
lage of  Port  Jefferson,  to  the  North  Shore  Electric  Light 
&  Power  Company,  subject  to  mortgage  bonds  of  $28,000. 
To  acquire  these  assets  the  North  Shore  company  is  au- 
thorized to  issue  $20,000  of  its  capital  stock  at  par  and 
$53,000  of  its  5  per  cent  first  mortage  bonds  at  not  less 
than  85,  both  issues  to  net  a  sum  of  $65,000,  of  which  $37,- 
000  will  be  paid  to  the  Port  Jefferson  company  and  $28,000 
will  be  used  to  discharge  the  Port  Jefferson  bonds  above 
mentioned. 

Northern  States  Power  Company,  Chicago,  IlL  —  The 
Northern  States  Power  Company  of  Delaware,  which  owns 
all  the  preferred  and  common  shares  of  the  Northern  States 
Power  Company  of  Minnesota — the  operating  company — 
has  increased  its  authorized  capitalization  from  $14,000,000 
preferred  and  $16,000,000  common  to  $50,000,000  preferred 
and  $50,000,000  common  by  action  of  the  stockholders.  Ad- 
ditional stock  will  be  issued  from  time  to  time  to  provide  for 
further  development  of  the  company. 

Sierra  Electric  Power  Company,  Oakland,  Cal. — The  ap- 
plication of  the  company  to  issue  bonds  and  to  furnish  elec- 
tricity to  the  rice  districts  of  Glenn,  Colusa  and  Yolo  coun- 
ties, California,  was  heard  by  the  California  Railroad  Com- 
mission on  June  14.  The  original  company  was  organized 
in  1911  by  a  number  of  Oakland  financiers  and  capitalized 
at  $3,000,000.  About  $15,000  was  spent  on  the  project  then, 
it  is  reported,  but  since  that  time  it  has  been  dormant.  The 
present  organization  took  over  the  assets  of  the  original 
corporation  in  return  for  $3,000,000  in  stock  and  $25,000  in 
cash,  it  was  affirmed  at  the  hearing,  and  the  new  company 
now  plans  to  construct  two  power  plants  on  Digger  Creek 
in  Tehama  County,  with  a  capacity  of  3500  kw.,  and  to 
build  105  miles  of  transmission  line  to  serve  the  rice  belt. 
In  order  to  do  this  it  asks  the  commission  for  authority  to 
issue  $3,000  000  of  6  per  cent  bonds  at  82.5.  Portions  of 
the  district  are  already  served  by  the  Pacific  Gas  &  Electric 
Company  and  the  Northern  California  Power  Company,  who 
oppose  the  application. 

Toronto  (Canada)  Electric  Light  Company,  Ltd.— A  new 
issue  of  $1,000,000  of  first  mortgage  three-year  5  per  cent 
gold  bonds  due  on  July  1,  1919,  is  being  oflfered  at  99.5  and 
interest. 
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New  Utility  and  Industrial  Companies 

The  Cleveland  (Ohio)  Power  Transmission  Company  has 

been  incorporated  with  a  capital  stock  of  $40,000  by  R.  V. 
Selby,  Elmer  E.  Lenarz,  E.  H.  Krueger,  Herman  J.  Nord 
and  A.  L.  Winsper. 

The  Platea  (Pa.)  Borough  Light  &  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $5,000  by  C.  H. 
Allen,  A.  A.  Culbertson  and  C.  M.  Hatch  of  Erie.  The  office 
of  the  company  is  located  in  Erie. 

The  Fairview  (Pa.)  Borough  Light  &  Power  Company 
has  been  chartered  with  a  capital  stock  of  $5,000  by  C.  H. 
Allen,  A.  A.  Culbertson  and  C.  M.  Hatch  of  Erie.  The  office 
of  the  company  is  located  at  Erie. 

The  Petersburg  (N.  D.)  Electric  Company  has  been  in- 
corporated with  a  capital  stock  of  $6,000  to  install  and 
operate  an  electric  light  plant  in  Petersburg.  The  in- 
corporators are:  M.  O.  Loken,  A.  R.  Swensend  and  J.  O. 
Engesather. 

The  Lenox  Electric  Company  of  New  York,  N.  Y.,  has 
been  incorporated  by  J.  Myers,  B.  Salzman  and  W.  Cohen, 
100  West  142nd  Street,  New  York.  The  company  is  capi- 
talized at  $5,000  and  proposes  to  do  general  electric  con- 
tracting  work. 

The  Cen-Ke  Manufacturing  Company  of  Clinton,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $5,000  to  man- 
ufacture and  deal  in  electrical  devices,  appliances,  etc.  The 
incorporators  are:  J.  P.  Kelly,  W.  V.  Keith  and  G.  A. 
Centolella  of  Clinton,  N.  Y. 

Lindgren  &  Solomon,  9  South  Clinton  Street,  Chicago, 
111.,  has  filed  articles  of  incorporation  with  a  capital  stock 
of  $5,000  for  the  purpose  of  dealing  in  electrical  goods 
and  supplies.  The  incorporators  are  Oscar  Lindgren, 
Samuel   Solomon  and  William   Mannhart. 

The  Montana  Power  Construction  Company  of  Butte, 
Mont.,  has  been  incorporated  with  a  capital  stock  of  $50,000 
by  M.  E.  Buck,  Stephen  P.  Hogan  and  Henry  F.  Kroyer. 
The  company  proposes  to  construct  dams,  reservoirs  and 
canals,  etc.;  also  systems  for  the  distribution  of  gas  and 
electricity. 

The  Carl  Anderson  Electric  Corporation  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $200,000 
by  T.  F.  MacMahon,  B.  C.  Elliott  and  S.  M.  Kelleher,  1400 
Broadway,  New  York.  The  company  proposes  to  manu- 
facture and  deal  in  telephone  devices,  electric  sound  trans- 
mitting devices,  etc. 

The  Hollis  (N.  H.)  Electric  Light  Company  has  been  in- 
corporated by  Thomas  E.  Whittaker,  Alfred  L.  Shearer, 
Daniel  C.  Parsons  of  Shirley,  Mass.;  Harry  F.  Greeley  of 
Nashua,  N.  H.,  and  Thomas  F.  Murray  of  Newton,  Mass. 
The  company  is  capitalized  at  $5,000  and  proposes  to  gener- 
ate and  distribute  electricity. 

The  Kokomo  (Ind.)  Oscillating  Fan  Company  has  been 
organized  by  H.  O.  Bell  of  Indianapolis,  Ind.,  and  T.  F.  Eng- 
lish of  Muncie,  Ind.  The  company  has  taken  over  the 
patents  of  the  Storm  Wave  fan  invented  by  L.  Greenburg 
and  Gustaf  Olson,  and  is  equipping  a  factory  to  manufac- 
ture oscillating  fans.  Ernest  Seward  of  Kokomo  is  treas- 
urer of  the  company. 

The  Universal  Power  Company  of  Grand  Rapids,  Mich., 
has  filed  articles  of  incorporation  with  a  capital  stock  of 
$60,000  for  the  purpose  of  generating  gas  and  developing 
power  to  generate  electricity  for  distribution  in  Montcalm 
and  Mecosta  Counties,  Howard  City  and  Morley  being  the 
principal  cities  benefited.  The  directors  are:  James  M. 
Donahue,  George  Arnold  and  George  M.  Doty. 

The  Victor  Electric  Corporation  of  New  York,  N.  Y., 
has  filed  articles  of  incorporation  with  a  capital  stock  of 
$2,500,000.  The  company  has  purchased  the  business  and 
property  of  the  Victor  Electric  Company  of  Chicago  and 
New  York;  the  Scheidel-Western  X-Ray  Company  of  Chi- 
cago and  New  York;  the  MacAlaster-Wiggin  Company  of 
Cambridge,  Chicago  and  New  York;  and  the  Snook- 
Roentgen  Manufacturing  Company  of  Philadelphia  and  New 
York.  The  officers  of  the  company  will  be:  Charles  F. 
Samms,  president;  Clinton  W.  Howe,  vice-president;  Fred 
A.  Wiggin,  treasurer,  and  Theodore  B.  McClintock,  secre- 
tary and  manager  of  sales. 


Trade  Publications 

Used  Machinery. — MacGovern  &  Company,  114  Liberty 
Street,  New  York,  are  sending  out  their  May  15  list  of 
used  power  machinery. 

Boilers. — The  Walter  A.  Zelnicker  Supply  Company,  St. 
Louis,  Mo.,  has  issued  Bulletin  No.  201  which  contains  in- 
formation on  used  boilers. 

High-Tension  Switches. — The  Pacific  Electric  &  Manu- 
facturing Company,  San  Francisco,  Cal.,  has  issued  Bulle- 
tins No.  200  and  No.  600  on  its  high-tension  switches. 

Steel  Reflectors. — Harvey  Hubbell,  Inc.,  Bridgeport, 
Conn.,  has  issued  Bulletin  No.  15-16  on  the  new  focusing 
type,  distributing  type  and  intensive  type  steel  reflectors. 

Electric  Cloth  Cutter. — The  Eastman  Machine  Company, 
Buff'alo,  N.  Y.,  has  prepared  an  illustrated  folder  which 
describes  in  detail  its  portable  electric  cloth-cutting  ma- 
chine. 

Bond  Testers. — The  Roller-Smith  Company,  233  Broad- 
way, New  York,  has  issued  Bulletin  No.  200  on  portable 
direct-reading  bond  testers  for  testing  the  conductivity  of 
rail  bonds. 

Multi-Stage  Centrifugal  Pumps. — Bulletin  No.  120,  issued 
by  the  Goulds  Manufacturing  Company,  Seneca  Falls,  N.  Y., 
describes  and  illustrates  several  types  of  electrically-ope- 
rated multi-stage  centrifugal  pumps. 

Galvanometer  Lamp  and  Scale. — The  Leeds  &  Northrup 
Company,  4901  Stenton  Avenue,  Philadelphia,  Pa.,  has  is- 
sued illustrated  Bulletin  No.  219A,  which  describes  a  gal- 
vanometer lamp  and  scale  for  use  with  its  galvanometers. 

Soot  Cleaners. — The  Vulcan  Soot  Cleaner  Company,  Du 
Bois,  Pa.,  has  prepared  an  attractively  illustrated  folder 
which  contains  considerable  information  on  the  company's 
soot  cleaners  which  were  recently  described  in  these 
columns. 

Electric  Hoists.— Bulletin  No.  48906,  published  by  the 
Sprague  Electric  Works  of  the  General  Electric  Company, 
527  West  Thirty-Fourth  Street,  New  York,  is  attractively 
illustrated  and  contains  information  on  the  Type  S-1  0.5-ton 
and  1-ton  electric  hoists. 

Oil  Engines. — The  De  La  Vergne  Machine  Company,  East 
138th  Street,  New  York,  has  issued  Bulletins  No.  154  and 
No.  155  on  its  type  "FH"  crude  oil  engines  with  ratings  of 
150  hp.,  300  hp.,  450  hp.,  600  hp.,  900  hp.  and  1200  hp.,  and 
on  oil  engines  for  irrigation  work. 

Window-Display  Contest. — The  Hotpolnt  Electric  Heat- 
ing Company,  Ontario,  Cal.,  has  prepared  a  folder  illus- 
trated in  colors  which  contains  information  on  its  $300 
prize-window  display  contest  which  will  be  held  in  con- 
nection with  "Hotpoint  Week,"  July  3-8. 

Renewed  Tungsten  and  Carbon  Lamps. — The  Boston 
Economy  Lamp  Division  of  the  National  Lamp  Works  of 
the  General  Electric  Company,  128  Maple  Street,  Danvers, 
Mass.,  has  prepared  lists  on  its  "Eagle"  renewed  tungsten 
lamps  and  its  "Boston"  renewed  carbon  lamps. 

Electric  Pleasure  Vehicles. — The  Baker  R  &  L  Company, 
Cleveland,  Ohio,  is  sending  out  attractively  illustrated  bul- 
letins which  describe  and  illustrate  various  types  of  its 
electric  pleasure  cars  and  also  several  illustrated  bulletins 
which  contain  information  on  the  Owen  magnetic  car. 

Protective  Systems  for  Service  Connections. — The  H.  W. 

Johns-Manville  Company,  New  York,  has  prepared  illus- 
trated Catalog  No.  417,  which  describes  the  "Universal 
Noark"  protective  system  for  service  connections.  This 
system  was  the  subject  of  an  article  that  appeared  in  the 
Electrical  World  of  June  17. 

Posters  for  the  Conservation  of  Industry. — The  National 
Association  of  Manufacturers  of  the  United  States  of 
America,  30  Church  Street,  New  York,  has  prepared  ten 
posters  designated  as  Series  B  posters  which  are  to  be  used 
in  connection  with  the  association's  campaign  for  the  con- 
servation of  industry.  This  is  a  national  movement,  ac- 
cording to  a  statement  of  the  association,  to  inform  all 
classes  of  citizens  as  to  their  true  relation  to  industry  and 
its  actual  bearing  on  their  own  prosperity.  A  folder  is 
being  sent  out  which  shows  in  miniature  reproductions  of 
the  posters  which  are  19  in.  by  25  in. 
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WKSTKllOhl)  MK.-Thc  AVo.sUleld  Elec- 
tric t'ompiHiy,  roociitly  iiu'Diporiitod  with  a 
capital  stixU  of  110,000,  I'oiUciiiplatca  tlir 
coiistrui-limi  ol'  an  olci'tric-lit;lit  and  powfc 
plant.  U.  J.  C'oll)ath,  H.  A.  Andoi-aoii  of 
Mars  Hill,  and  A.  O.  Krost  of  L.imestone 
are  intori'-stod  in  the  company. 

I'OKTSiMOirni.  N.  H.— The  rublic  Scrv- 
iio  C'onmii.'^siun  has  authorizcil  the  Rock- 
in^:h:un  i"mint.\'  LikIU  &  I'ower  Company  of 
Portsmouth  to  issue  $7.')0,000  in  bonds. 

ST.  ALHANS,  VT.— The  Public  Service 
Commission  has  authorized  the  I'ublic  Elec- 
tric J..ight  Comi)any  of  St.  Albans  to  issue 
$20,000  in  capital  stock,  the  proceeds  to  bo 
useil  for  the  erection  of  an  electric  trans- 
mission line  from  its  power  plant  in  Fair- 
fax to  a  substation  in  Cand)ri(lKe,  and  the 
construction  of  electric  distribulinK  systems 
in  Cambridge  and  JelYersonville.  The  com- 
pany is  also  granted  permission  to  erect 
a  high-tension  transmission  line  from  its 
power  plant  in  Fairfax  to  a  substation  to 
be  built  in  Cambridge,  a  distance  of  about 
7    miles. 

SOUTH  RYIOGATE.  VT. — The  property 
of  the  Kyegato  Light  &  I'ower  Company  of 
South  K>egate  has  been  purchased  by  the 
Vermont  I'ublic  Utilities  Corporation.  I.  M. 
Frost  of  Rutland  is  president  of  the  Ver- 
mont company. 

LOWELIj,  MASS. — The  Lowell  Electric 
Ijight  Corporation  is  building  an  electric 
transmission  line  to  North  Chelmsford,  a 
distance  of  about  5  miles,  2.5  miles  being 
underground   conduit. 

MIL.FORD,  MASS. — Plans  are  being  pre- 
pared, it  is  reported,  for  a  new  power 
house  at  the  Milford  plant  of  the  Regal 
Shoe  Company. 

NEWBURYPORT,  MASS. — The  Board  of 
Gas  and  Electric  Light  Commissioners  has 
granted  the  Newburyport  Gas  &  Electric 
Company  perinission  to  issue  570  shares 
of  new  capital  stock  at  $130,  the  proceeds 
to  be  used  to  pay  for  extension  of  lines 
into  West  Newburyport  and  construction 
begun  on  its  new  power  station  in  New- 
buryport. 

QUINCT,  MASS. — The  installation  of  a 
municipal  electric-lighting  plant  in  Quincy 
is  under  consideration. 

SALEM,  MASS. — The  new  contract  be- 
tween the  city  of  Salem  and  the  Salem  Elec- 
tric Lighting  Company,  by  which  the  latter 
is  to  install  a  new  street-lighting  system, 
has  been  signed.  The  new  contract  is  for  a 
period  of  ten  years  and  provides  for  many 
new  lamps  to  be  installed  in  the  business 
section  of  the  city  and  other  principal 
streets. 

WATERBURY,  CONN. — Plans  are  being 
prepared  by  the  United  Electric  Light  & 
Water  Company  of  Waterbury,  it  is  re- 
ported, for  the  construction  of  a  large  pow- 
er plant  on  the  Housatonic  River,  just  east 
of  Bridgeport,  to  supply  electricity  to  cit- 
ies and  towns  in  the  Naugatuck  Valley. 
At  present  the  company  purchases  energy 
from   the  Husatonic  Power  Company. 
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Middle  Atlantic 

BROOKLYN,  N.  Y. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  until  July  11  for  furnishing  single- 
conductor  cable,  radio  transmitting  sets, 
etc.,  at  the  Brooklyn  navy  yard.  Proposal 
blanks  may  be  obtained  at  the  navy  yard, 
Brooklyn,   or  at  the  above  bureau. 

BROOKLYN,  N.  Y. — Bids  will  be  received 
by  C.  B.  J.  Snyder,  superintendent  of  school 
buildings,  Deprtment  of  Education,  Park 
Avenue  and  Fifty-ninth  Street,  New  York, 
until  July  10  for  installing  electric-lighting 
equipment  in  Public  School  120,  teachers' 
and  janitors'  houses  on  Barren  Island,  bor- 
ough of  Brooklyn.  Blank  forms  and  speci- 
fications, etc.,  may  be  obtained  at  the 
above  office. 

COOPERSTOWN,  N.  Y. — The  Public 
Service  Commission  has  authorized  exten- 
sions of  the  electric  transmission  lines  of 
the  Colliers  Light,  Heat  &  Power  Company 
of  Cooperstown  into  Otsego  County.  The 
taking  over  of  the  franchise  of  the  Hart- 
wick  (N.  Y.)  Seminary  Lighting  Company 
is  approved  by  the  commission  and  the  Col- 
liers company  is  authorized  to  maintain 
this  and  such  extensions  to  plant  as  may 
be  necessary.  The  franchises  granted  the 
company  in  the  towns  of  Milford,  Otsego, 
Exeter  and  Laurens  have  also  been  ap- 
proved  by    the   commission. 

LACONA,  N.  Y. — At  a  special  election 
held  recently  the  proposal  to  install  an  el- 
ectric-lighting system  in  Laconia  was  car- 
ried. 

LANCASTER,  N.  Y. — The  Depew  &  Lan- 
caster Light,  Power  &  Conduit  Company  of 
Lancaster  has  applied  to  the  Public  Service 


Commission  for  authority  to  issue  $72,000 
in  bonds  and  also  for  permission  to  ac- 
(iulre  bonds  and  stock  of  the  Inter  Village 
lOlectric  Corporation. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
at  the  ollico  of  the  deijot  (luartcrmaster, 
.Army  Building,  New  York,  N.  Y.,  until 
.luly   3   for  furnishing  400   automobiles. 

NEW  YORK,  N.  Y.--Bids  will  be  re- 
ceived at  the  office  of  the  depot  quarter- 
master. Army  Building,  New  York,  N.  Y., 
until  July  8  for  furnishing  from  one  to  fifty 
iTiachine  shop  trucks,  with  complete  equip- 
ment, including  gasoline  electric  generating 
sets  and  hand  tools. 

NEW  Y'ORK,  N.  Y. — The  Public  Serv- 
ice Commission  of  First  District,  120 
Broadway,  has  submitted  to  the  Board  of 
Estimate  and  Apportionment  a  requisition 
for  an  appropriation  of  $25,000  for  con- 
struction of  a  duct  line  on  Queens  Boule- 
vard Viaduct  in  Queens  Borough,  along  the 
line  of  the  new  Corona  Rapid  "Transit  Rail- 
road. 

PERRY,  N.  Y. — The  installation  of  an 
ornamental  lighting  system  on  Main  Street 
from  Gardeau  Street  to  Mill  Street  is  un- 
der consideration.  The  Perry  Electric 
Company  has  offered  to  pay  one-half  of 
the   cost   of   installing   the   system. 

SANDY  CREEK,  N.  Y. — At  a  special 
election  held  recently  the  proposal  to  in- 
stall an  electric-lighting  system  in  Sandy 
Creek  was  carried.  The  trustees  were  au- 
thorized to  expend  a  sum  not  exceeding 
$700  annually  for  lighting  the  streets  and 
public  grounds  by  electricity. 

WOLCOTT,  N.  Y. — The  Northern  Wayne 
Electric  Light  &  Power  Company  has  sub- 
mitted a  proposal  to  the  Council  offering 
to  install  a  new  street-lighting  system  in 
Wolcott,  which  will  include  a  number  of 
ornamental   standards. 

BEAVER  FALLS,  PA. — The  Petersville 
Electric  Company,  recently  incorporated 
with  a  capital  stock  of  $5,000  to  operate  in 
Conoquenesslng  Borough,  will  have  its 
offices  in  Beaver  Falls.  W.  S.  Craig,  J.  D. 
T'errott  and  others  of  Pittsburgh  are  inter- 
ested in  the  company. 

COOPERSBURG,  PA. — The  Town  Coun- 
cil is  considering  the  purchase  of  the  local 
electric-lighting  system. 

FRANKLIN,  PA.- — Application  has  been 
made  to  the  State  Department  at  Harris- 
burg  for  charters  for  the  Franklin  Town- 
ship Electric  Company  and  the  Cleveland 
Township  Electric  Company.  It  is  proposed 
to  build  an  electric  plant  to  supply  electrical 
service  to  the  residents  of  the  two  town- 
ships. Samuel  D.  Warriner,  Rollin  H.  Wil- 
bur and  H.  P.  Baker  are  interested  in  the 
project.     William  J.   Turner  is  solicitor. 

HAZLETON,  PA. — The  Harwood  Elec- 
tric Company  has  been  granted  permission 
by  the  Public  Service  Commission  to  in- 
stall an  ornamental  lighting  system  in 
Hazleton. 

PHILADELPHIA,  PA. — The  John  T. 
Bailey  Company  is  contemplating  the  con- 
struction of  a  new  boiler  plant  at  its  rope 
factory   on   Front   Street,   Philadelphia. 

PHILADELPHIA,  PA.  —  The  Mifflin 
Chemical  Works  is  planning  the  construc- 
tion of  a  new  power  plant  at  its  factory  on 
Delaware  Avenue.  Contract  for  the  build- 
ing has  been  awarded. 

PHILADELPHIA,  PA. — Negotiations  are 
under  way  between  the  City  Council  and 
the  Hunting  Park  Improvement  Association 
for  the  installation  of  electric  lamps  in  the 
York  Road  Bridge  district. 

PHILADELPHIA.  PA. — Plans  are  being 
prepared  by  John  T.  Windrim  for  a  seven- 
story  office  building  for  the  Philadelphia 
Electric  Company,  to  be  erected  at  1004 
Chestnut,  adjoining  its  main  office  building. 

POTTSTOWN,  PA. — William  M.  Rutter. 
it  is  reported,  is  planning  to  install  an 
electric-light  plant  at  the  former  grist 
mill  site. 

BRIDGETON,  N.  J. — Preparations  are 
being  made  by  the  Seabrook  Farms  Com- 
pany to  secure  electricity  from  the  Bridge- 
ton  Electric  Company.  It  is  proposed  to 
equip  the  entire  property  for  electrical 
service,  including  administration  building, 
tenement  houses,  greenhouses  and  other 
buildings. 

GLEN  GARDNER,  N.  J.— A  committee, 
headed  by  Charles  Banghart,  has  been  or- 
ganized to  make  arrangements  for  the  in- 
stallation   of   a   street-lighting   system. 

NEWARK,    N.    J. — Bids   will   be    received 


by  the  coiumittee  on  public  buildings  of 
the  Common  Council  for  a  new  electric  ele' 
vator  for  the  northwest  wing  of  the  City 
II<)S|)ital  on  Clamden  Street.  Frederick  A. 
1 'helps,  9  Clinton  Street,  Newark,  Is  archi- 
tect ;  Thomas  J.  Lee,  Jr.,  is  chairman  of 
connnitlee. 

TRENTON,  N.  J.— The  contract  for  the 
erection  of  a  new  power  plant  for  the 
New  Jersey  State  Hospital  has  been 
awarded  to  Do  Kcmpe  Brothers  of  Ho- 
boken,  at  $25,800. 

TRENTON,  N.  J.— The  Public  Service 
Electric  Company  has  presented  i)lans  to 
the  City  Council  for  the  installation  of  a 
new  street-lighting  system  on  Broad,  State 
and  Warren   Streets. 

BALTIMORE,  MD.— Plans  are  being  pre- 
pared by  the  United  Railways  &  Electric 
Company  for  construction  of  a  substation 
on  Belvidere  Avenue.  The  equipment  will 
Include  two  or  three  1500-kw.  rotary  con- 
verters with  necessary  transformers,  switch- 
boards and  auxiliary  apparatus. 

FAIRMOUNT,  W.  VA. — The  Monongahela 
Valley  Traction  Company  of  Fairmont  is 
contemplating  the  installation  of  an  addi- 
tional generating  unit  in  its  Hutchinson 
plant. 

SPENCER,  W.  VA.— The  local  electric- 
light  plant  has  been  purchased  by  the 
Wieland  Electric  Company,  which  will  make 
improvements  and  extension  to  the  prop- 
erty. The  company  will  be  In  the  market 
for  line  construction  materials,  including 
wiring  supplies,  etc.  R.  G.  Wieland  is 
owner  and  general  manager. 

CLIFTON  FORGE,  VA.— Arrangements 
are  being  made  by  the  Virginia-Western 
Power  Company  of  Clifton  Forge  to  extend 
its  transmission  line  from  Alderson,  the 
present  western  terminal,  to  Hinton,  W.  Va,. 
a  distance  of  21  miles.  Part  of  the  right 
of  way  has  been  secured.  W.  G.  Mathews 
is  president. 

FRONT  ROYAL,  VA.— Bonds  to  the 
amount  of  $19,000  have  been  voted  for  im- 
provements to  the  hydroelectric  plant,  1% 
miles  from  the  city.  The  work  will  in- 
clude new  water  wheels,  penstock,  shafting, 
etc.  E.  V.  Dunstan,  Southern  Building, 
Washington,    D.    C,    is    engineer. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  office  of  the  chief  signal  of- 
ficer, Washington,  D.  C,  until  July  3  for 
furnishing  buzzer  wire  in  lots  of  250  miles 
to  1000  miles.  For  further  information  ad- 
dress Charles  S.  Wallace,  captain  signal 
corps,   U.    S.   Army. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived by  the  United  States  Marine  Corps, 
Quartermaster's  Department,  Washington, 
D.  C,  until  July  10  for  furnishing  to  the 
Marine  Corps  one  motor  truck  of  3000  lb. 
capacity.  For  further  information  address 
C.  L.  McCawley,  colonel  quartermaster. 


North  Central 

GRAND  RAPIDS,  MICH.— The  Sixth 
Ward  Improvement  Association  has  raised 
$7,500  of  the  $10,000  required  for  the 
ornamental  lighting  system  on  Leonard 
Street,  N.  W.  Work  will  begin  on  the  in- 
stallation of  the  system  as  soon  as  the 
balance  of  the  money  is  raised. 

HANCOCK,  MICH.— The  City  Council 
has  decided  to  engage  an  electrical  engineer 
to  prepare  plans  for  the  construction  of  a 
municipal  electric-light  plant.  Preliminary 
estimates  place  the  cost  at  $40,000. 

ST  JOHNS,  MICH.— The  Board  of  Pub- 
lic works  is  receiving  bids  for  one  al- 
ternating-current electric  generating  unit, 
directly  connected,  for  the  municipal  elec- 
tric-light  plant. 

BLOOMFIELD,  OHIO. — Plans  are  being 
considered  for  the  installation  of  an  elec- 
tric-lighting system  in  Bloomfield.  Post 
office  address  is   Centerburg,   Ohio. 

ST.  BARNARD,  OHIO.— Contracts,  it  is 
reported,  are  being  let  by  Tietig  &  Lee, 
Archts.,  Fourth  National  Bank  Building, 
Cincinnati,  for  a  large  power  plant  for 
Ault  &  Wiborg  Company's  coloring  works 
at   St.    Barnard,   from   revised   plans. 

CROTHERSVILLE,  IND,  —  The  Citv 
Council  has  granted  a  franchise  to  Frank 
Brady,  attorney,  to  install  and  operate  an 
electric-light  plant,  and  has  also  entered 
into  a  contract  for  street-lighting. 

GREENSBURG,  IND.— Plans  are  being 
considered  by  the  Business  Men's  Associa- 
tion for  the  Installation  of  an  ornamental 
lighting  system   in  the  business  section. 

GIBSON  CITY,  ILL.— The  City  Council 
has  authorized  plans  prepared  for  an  elec- 
tric-light   plant    and    water-works    system. 

JOLIET,  ILL. — Bids  will  be  received  at 
the  office  of  the  supervising  architect. 
Treasury  Department,  Washington,  D.  C, 
until  July  12  for  a  new  boiler  in   the  post 


JlXY  1,  1916 


ELECTRICAL    WORLD 


53 


oIHce    at    Joliet,    111.      For    details    see    pro- 
posal columns. 

KINGSTON,  WIS. — The  Ripon  (Wis.) 
Light  &  Water  Company  has  secured  an 
option  on  the  local  electric-light  plant,  it 
is  proposed  to  connect  the  two  plants  and 
also  to  supply  electricity  in  the  towns  ot 
Markesan  and  Dalton. 

MONTICELLO,  WIS. — Bids  will  be  re- 
ceived by  the  Village  Trustees  addressed  to 
Henry  M.  Marty,  village  clerk,  Monticello, 
until  July  12  for  the  following  equipment: 
One  100-hp.  oil  engine,  suitable  for  direct 
connection,  one  75-kva.,  three-phase,  60- 
cycle,  2300-volt  generator  with  exciter,  one 
generator  panel  with  necessary  instruments 
and  equipment,  one  20-hp.,  three-phase, 
2300-volt  induction  motor  and  electrical 
supplies.  Specifications  and  further  infor- 
mation may  be  obtained  from  Harrison  A. 
Smith,  electrical  engineer,  Vroman  Block, 
Madison. 

NKW  RICHMOND,  WIS. — Bids  will  be 
received  by  A.  Deneen,  clerk  of  the  Board 
of  Education,  New  Richmond,  Wis.,  until 
July  6  for  construction  of  new  public  grade 
school  building,  plumbing,  electric  wiring 
and  heating  plants  for  both  new  and  old 
buildings.  Plans  and  specifications  may  be 
seen  at  the  office  of  the  clerk,  New  Rich- 
mond, Builders'  Exchanges  in  St.  Paul, 
Minn.,  and  Milwaukee,  Wis.,  and  at  the 
ottice  of  Volkman  &  Hancock,  architects, 
Eau  Claire,  Wis. 

UNION  GROVE,  WIS.— Bids  will  be  re- 
ceived by  the  State  Board  of  Control,  Capi- 
tol Building,  Madison,  Wis.,  until  July  20 
for  construction  complete,  except  plumbing, 
heating  and  lighting,  of  two  60-patient 
buildings,  one  superintendent  residence,  one 
48-patient  building,  cow  barn  building,  in- 
cubator, etc.,  at  the  Southern  Home  for 
Feeble-Minded  and  Epileptic  at  Union 
Grove,  in  accordance  with  plans  and 
specifications  prepared  by  Robert  Mess- 
mer  &  Brother,  architects,  Milwaukee. 
Plans  and  specifications  will  be  on  file  in 
the  office  of  W.  Carbys  Zimmerman,  archi- 
tect, 64  East  Van  Buren  Street,  Chicago, 
111.,   after  July   5. 

AUSTIN,  MINN. — Bids  will  be  received 
by  the  City  Water,  Electric,  Gas  and  Power 
Commissoners  of  the  city  of  Austin  until 
July  11  for  putting  on  a  new  roof  and 
raising  walls  of  present  power  station  and 
installing  a  ventilating  system.  Plans  and 
specifications  may  be  seen  at  the  office  of 
the  commissioners  and  at  the  office  of  F. 
W.  Kenney,  architect,  Plymouth  Building, 
Minneapolis,  Minn. 

MINNEAPOLIS,  MINN.— Bids  will  be 
received  by  the  Board  of  Education  of  Min- 
neapolis until  July  6  for  general  work  for 
rebuilding,  alteration  and  addition  to  the 
Franklin  High  School.  General  plans  and 
specifications  may  be  seen  at  the  office  of 
R.  V.  L.  Haxby,  architect,  for  Board  of 
Education,  City  Hall,  Minneapolis.  Bids 
will  also  be  received  until  July  12  for  me- 
chanical equipment  for  Franklin  High 
School,  plans  and  specifications  for  which 
may  be  seen  at  the  office  of  Rose  &  Harris, 
470  Auditorium  Building,  Minneapolis. 

RED  WING.  MINN. — Bids  will  be  re- 
ceived by  C.  E.  Sheldon,  president,  Red 
Wing,  Minn.,  until  July  12  for  construction 
of  one  high  school  and  one  grade  school 
building,  boiler  house,  etc.,  in  the  city  of 
Red  Wing.  Separate  bids  to  be  submitted 
at  the  same  time  for  heating,  plumbing  and 
electric  work.  Plans  and  specifications  are 
on  file  in  the  office  of  the  superintendent 
of  schools  at  Red  Wing,  and  at  the  office 
of  Bell  &  Bentley,  architects.  Security 
Building,    Minneapolis. 

BANCROFT,  IOWA. — An  election  will 
soon  be  held  to  submit  to  the  voters  the 
proposal  to  issue  bonds  for  an  electric- 
lighting  system. 

FORT  DODGE,  IOWA. — Contracts  have 
been  awarded  for  construction  of  the  hy- 
droelectric plant  as  follows :  For  dam, 
power  house,  etc.,  to  the  Koss  Construc- 
tion Company  of  Des  Moines,  at  $80,000 
and  for  machinery  to  the  Merkle-Hines 
Machinery  Company,  Interstate  Building, 
Kansas  City,  Mo.  Burns  &  McDonnell,  In- 
terstate Building,  Kansas  City,  Mo.,  are 
engineers. 

McGregor,  IOWA. — Arrangements  are 
being  made  by  the  McGregor  Electric  Light 
&  Power  Company  for  the  erection  of  an 
electric  transmission  line  through  Monona 
to  Luana  and  thence  to  Postville,  where  the 
plant  of  the  Lfpper  Iowa  Power  Company 
is  loc'ated.  As  soon  as  the  line  is  completed 
the  McGregor  company  will  use  energy  gen- 
erated at  the  plant  of  the  Upper  Iowa  Com- 
pany for  service  in  McGregor,  Monona. 
Luana  and  intermediate  points  instead  of 
from  the  steam  plant  in  McGregor. 

MARSHALLTOWN,  IOWA. — Bids  will  be 
received  at  the  office  of  the  supervising 
architect,  Treasury  Department,  Washing- 
ton, D.  C,  until  July  12  for  furnishing  a 
new  boiler,  etc.,  for  the  post  office  at  Mar- 
shalltown.  For  details  see  proposal  col- 
umns. 


OSAGE,  IOWA. — Bids  will  be  received 
by  the  board  of  education  of  Osage  ad- 
dressed to  Miss  A.  E.  Knoulton,  secretary 
of  the  independent  school  district  of  Osage, 
until  July  17  for  construction  of  school 
building,  separate  bids  to  be  submitted  as 
follows :  General  contract,  plumbing  and 
ventilating,  electric  wiring  and  plumbing. 
Plans  and  specifications  are  on  file  at  the 
office  of  J.  F.  Leitha,  architect,  Waverly, 
Iowa. 

TABOR,  IOWA. — The  contract  for  the 
installation  of  an  electric-lighting  system 
has  been  awarded  to  the  McGraw  Company 
of  Omaha,  Neb.,   at   $4,920. 

HANNIBAL,  MO. — Bids  will  be  received 
at  the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  July  17  for  new  heating  system, 
plumbing,  etc.,  in  the  United  States  post 
office  at  Hannibal,  Mo.  For  details  see  pro- 
posal columns. 

KANSAS  CITY,  MO.— Bids  will  be  re- 
ceived by  the  board  of  directors  of  the 
school  district  of  Kansas  City,  Mo.,  at  the 
office  of  the  secretary  of  board.  Public  Li- 
brary Building,  until  July  6  for  furnishing 
and  installing  heating  and  ventilation  and 
plumbing ;  temperature  regulation,  electric 
wiring  and  electric  generating  sets  in  the 
public  library  building  and  addition  thereto, 
located  on  the  corner  of  Ninth  and  Locust 
Streets,  Kansas  City.  Plans  and  specifica- 
tions may  be  seen  at  the  office  of  J.  H. 
Brady,  chief  engineer.  Finance  Building, 
Kansas   City,   Mo. 

DUNN  CENTER,  N.  D. — The  installation 
of  an  electric-light  plant  and  water-works 
system  in  Dunn  Center  is  under  considera- 
tion. 

BENNET,  NEB. — Arrangements  have 
been  made  for  the  installation  of  an  elec- 
tric-light plant  in  Bennet.  Fred  Steiber  is 
interested  in  the  project. 

LINCOLN,  NEB. — Bids  will  be  received 
at  the  office  of  J.  S.  Dales,  secretary  of  the 
University  of  Nebraska,  Station  A,  Lincoln, 
Neb.,  until  July  22  for  construction  of  an 
Agricultural  Engineering  Building  on  the 
University  Farm  Campus  near  Lincoln. 
Separate  bids  will  be  received  for  installa- 
tion of  heating  and  ventilating,  plumbing 
and  electric  wiring  for  building.  The  cost 
of  the  buildings  is  estimated  at  $140,000. 

SHUBERT,  NEB. — The  installation  of  a 
municipal  electric-light  plant  is  under  con- 
sideration. Electricity  for  operating  the 
plant  may  be  purchased. 

WAHOO,  NEB.- — Bids  will  be  received 
until  July  26  by  the  city  of  Wahoo  for  the 
purchase  of  the  following  machinery :  One 
225-hp.  either  simple  or  compound  Corliss 
engine,  or  one  225-hp.  uniflow  engine,  same 
to  be  directly  connected  to  a  150-kva,  2300- 
volt  generator,  exciter,  switchboards,  a 
2.5-hp.  motor  and  a  triplex  pump.  H.  M. 
Robertson  is  superintendent. 

KANSAS  CITY,  KAN. — The  franchise  of 
the  KansasCity  Terminal  Railway  Com- 
pany, to  be  submitted  to  the  voters  on  July 
6,  provides  that  the  company  shall  install 
wires  and  equipment  for  lighting  the  street 
crossings,  the  city  to  furnish  electricity  to 
maintain  the  lamps. 

LEAVENWORTH,  KAN.  —  The  City 
Commissioners  have  decided  to  replace  the 
gas  lamps  now  in  use  with  tungsten  electric 
lamps.  The  street-lighting  service  is  sup- 
plied by  the  Leavenworth  Light,  Heat  & 
Power  Company. 

MINNEOLA,  KAN. — At  an  election  held 
recently  the  proposal  to  issue  bonds  for  the 
erection  of  a  transmission  line  from  Dodge 
City  to  Minneola  and  a  new  distribution  in 
Minneola  was  carried.  The  city  will  pur- 
chase electricity  from  the  Midland  Light 
&  Power  Company  of  Dodge  City  to  operate 
the  proposed  municipal  electric-lighting 
system. 

WICHITA,  KAN. — Plans  have  been  ap- 
proved by  the  board  of  education  for  the 
electric  wiring  of  28  school  buildings.  The 
board  has  been  authorized  to  advertise  for 
bids   for   the  work. 


Southern  States 

DUNN,  N.  C. — Improvements  are  con- 
templated to  the  municipal  electric-light 
plant  and  water-works  system,  involving  an 
expenditure  of  about  $10,000.  Gilbert  C. 
White  of  Durham,  N.  C,  is  consulting  en- 
gineer. 

MOREHEAD  CITY,  N.  C. — Bids  will  be 
received  by  the  town  of  Morehead  City  at 
the  office  of  the  town  clerk,  until  July  10 
for  material  and  machinery  for  improve- 
ments to  the  electric-light  plant  as  follows : 
one  ino-hp.  boiler,  stack  and  steel  casing, 
one  300-hp.  heater,  one  180  to  210-kva. 
generator  directly  connected  to  uniflow  en- 
gine, one  90-kva.  generator  (belted),  one 
2.5-kva.  street-lighting  regulator,  switch- 
board, one  jet  condenser,  one  motor-driven 


centrifugal  or  triplex  pump  (250  gal.  per 
minute  capacity),  thirty  30-ft.  poles,  forty 
25-ft.  poles.  52,200  ft.  No.  8  T.  B..  W.P. 
copper  wire.  14,400  ft.  No.  6  T.  B.,  W.P. 
copper  wire,  GOO  ft.  No.  4  T.  B.,  W.  P. 
copper  wire,  pole  line  material,  list  on 
request.  Specifications  may  be  obtamed 
on  application  to  the  J.  B.  McCrary  Com- 
pany,  engineers,   Atlanta.   Ga. 

I'lLOT  xMOUNTAlN,  N.  C. — The  installa- 
tion of  an  electric-light  plant  in  Pilot 
Mountain  is  under  consideration.  Job  Hiatt 
of  i'ilot  Mountain,  and  Dan  Chatham  of 
Winston-Salem,  N.  C,  are  interested  m  the 
project. 

SALISBURY,  N.  C. — Bids  will  be  re- 
ceived by  the  Board  of  Water  Commission- 
ers of  Salisbury  until  July  12  for  construc- 
tion of  a  new  filtration  plant  and  a  source 
of  new  water  supply,  including  furnishing 
and  installing  motor-driven  centrifugal 
pumps,  filtration  plant,  filter  house,  power 
station,  gate  valves,  tower  and  tank,  trans- 
formers and  other  appurtenances  ;  al.so  lay- 
ing 51/2  miles  of  either  14  or  16-in.  cast-iron 
pipe  line.  Plans  and  specifications  are  on 
file  at  the  above  olHce  and  at  the  office  or 
J  L.  Ludlow.  Winston-Salem.  N.  C.  engi- 
neer. Mayor  Walter  H.  Soodson  is  chair- 
man of  commission. 

UNIVERSITY.  N.  C. — The  trustees  of 
the  University  of  North  Carolina  have  au- 
thorized an  expenditure  of  $42,000  for  the 
installation  of  an  electric-lighting  system, 
water-works  and  heating  plant.  It  is  also 
proposed  to  furnish  electricity  for  lamps 
and  motors  to  the  town  of  Chapel  Hill. 
The  J.  B.  McCrary  Company  of  Atlanta, 
Ga.,  has  charge  of  the  engineering  work. 
CLINTON,  S.  C. — The  Carolina  Rapid 
Transit  Company,  recently  incorporated, 
contemplates  the  construction  of  an  electric 
railway  connecting  Spartanburg,  Union, 
Woodruff,  Enoree,  Laurens  and  Clinton, 
about  85  miles.  J.  F.  Jacobs  of  Clinton, 
and  others,  are  interested. 

HAHIRA,  GA. — Bonds  to  the  amount  of 
$8,500  have  been  voted  for  improvements  to 
the   municipal   electric-lighting   system. 

SAVANNAH,  GA.— Extensions  to  the 
electric-lighting  system  are  under  consid- 
eration.     E.    R.    Conant  is   city   engineer. 

PLANT  CITY.  FLA. — A  report  submitted 
to  the  City  Council  by  the  H.  S.  Jaudon 
Engineering  Company,  Savannah  Bank  & 
Trust  Building,  Savannah,  Ga.,  estimates 
the  cost  of  construction  of  a  combined  elec- 
tric-light and  pumping  plant  at  $91,000. 
Nordberg  engines  of  from  350  to  400  hp. 
each;  two  150-hp.  boilers,  two  generators 
of  150  kva.  each,  new  pumping  station,  etc. 
BIRMINGHAM,  ALA.  —  Surveys  have 
been  completed  by  the  Birmingham  Inter- 
urban  Development  Company  for  the  con- 
stiuetion  of  an  electric  lailway  from  War- 
rior River  at  Nicholas  Fishtrap  to  Jasper 
via  Dora,  Cordova  and  Flat  Creek,  a  dis- 
tance of  about  28  miles.  The  company  pro- 
poses to  build  a  railway  from  Birmingham 
to  Jasper,  about  50  miles.  W.  W.  Short- 
ridge  of  Birmingham  is  secretary. 

BIRMINGHAM,  ALA. — The  Alabama 
Power  Company  of  Birmingham  has 
awarded  contract  for  construction  of 
foundations  for  the  steam  driven-electric 
generating  station  on  Mulberry  Creek  of 
W^arrior  River,  7  miles  from  Cordova,  to 
the  Jefferson  Construction  Company.  The 
building  is  to  be  163  ft.  by  88  ft.  and  60  ft. 
high,  brick  and  concrete  construction  ;  con- 
tract for  steel  has  been  let  to  the  Ingalls 
Iron  Company  of  Birmingham.  The  com- 
pany has  not  yet  decided  whether  to  award 
general  construction  contract  or  to  under- 
take the  work  with  its  own  force.  The 
plans  provide  for  developing  35,000  hp.  as 
auxiliary  to  the  hydroelectric  plant  on 
Warrior  River  at  Lock  12.  The  cost  of  the 
steam  plant  is  estimated  at  $1,500,000. 

DECATUR,  ALA. — Bonds  to  the  amount 
of  $50,000  have  been  voted  for  the  installa- 
tion of  a  municipal  electric-light  plant. 
Xavier  A.  Kramer  of  Magnolia,  Miss.,  is 
consulting    engineer. 

SPRING  HILL,  ALA. — The  Mobile  Coun- 
try Club  has  awarded  contract  for  construc- 
tion of  club  house,  to  cost  $28,000.  to  E.  J. 
Raub  &  Company  of  Mobile.  The  light- 
ing plant  will  cost  $2,000.  George  B. 
Rogers  of  Mobile  is  architect. 

BALDWYN,  MISS. — Bids  will  be  received 
by  the  town  of  Baldwyn  until  July  12  for 
furnishing  machinery,  materials  and  equip- 
ment for  construction  of  water-works, 
pumping  station  and  electric-lighting  plant, 
including  the  erection  of  a  pumping  and 
power  station,  reservoir,  oil  engines,  gen- 
erators and  switchboard,  electric  line  and 
street-lighting  system.  Specifications,  plans, 
etc..  may  be  seen  at  the  office  of  the  Mayor 
at  Baldwyn.  or  may  be  obtained  on  applica- 
tion to  Xavier  A.  Kramer,  consulting  engi- 
neer. Magnolia. 

GOODMAN,  MISS. — Bids  will  be  re- 
ceived by  the  town  of  Goodman  until 
July  6  for  furnishing  machinery,  materials 
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ini"'l.f''''"r" '.'»''  ^'omplete  an  clectric-llKlU 

n  ,.".;  f ^  "^'  'l>^';"-'l.  tnu.sfonncis,  elei-trlcal 
nn«,  ''  ''^"'  «<'>'^-t-"KlitinK  Hystom.  l>ro- 
P,?«t,M..,"  "'•^"   l!'vlt.-.i   on   !i  cJIrcct-curront 

tiK    line   :u,(l   stroot-llKlUliig  Hystom.      Speci- 

o       o'n'.•■u"'"^',•'•    ''''';■    ""'•^'    *'"    «^"^""    --^t    the 
»     .  n    .  ^  '"  ^'"•'i'"'  '"  tJ"0'i"i:ni.  or  may  be 
blairu-.l   on   applu-atioii   to   Xaviot-   A.   Kra- 
nifi,  cunsultiiiK  t-MKiiKvr.  Magnolia,  Miss 

ceh^Xl^  hv'^V^yV"^',  ^i'«S~»l'l«  will  be  re- 
celveil    by    J.    C.    IaUvv,    clerk    board    of   su- 

until    July     20     for    cotistruotlon    of    brick 

Sonn,-.,A?"M\  ^'"'.''""*^''  J!ii>  ami  eduipment. 
boiMiato  bids  will  be  received  at  the  same 
„,,  1  n  V"  ''^'^it'np.  iJlumbinp,  electric  wiring 
n  lin'""''*^''!'.,^'''"  ^♦^•"s  and  court  house  fur- 
nishings. I'lans.  specifications  and  blank 
Vnv];^r''2"T^'  obtained  on  application  to 
XnMcr  A.  Kramer,  architect  and  engineer 
Magnolia,  upon  deposit  of  $25.  b""^*-'. 

h.^M''-'^''"y','''/'\,^^^'^— A  franchise  has 
or  n/uu-n  '»,K.  Johnson  and  J.  T.  AU 
eWt,  .  ^,7"^)''"'^  '"  i'^^t^'^"  •'^"'^  operate  an 
V  1.  Th*^.  "'-'"^  and  ice  factory  in  Leach- 
J.^.  000  I'l-oposed  plant  will   cost  about 

h.s'g.Tm^d^p'^r  ARK.-The  City  Council 
nab  f,ianted  I< .  G.  Prout.  representing  East- 
ern capitalists,  a  50-year  franchise  to  in- 
stall and  operate  an  electric-light  plant 
and  water-works  system.  ^ 

NEW  ORLEANS,  LA.— Bids  will  be  re- 
rt?fT^.  "V^^  ^'"^«  °f  the  supfrv  sing  a?- 
toA  n  ;F'"^=^-'^V7.^*^P'Y^"'ent,  Washing- 
ton, D.  C,  until  Aug.  2  for  the  installn 
tion  complete  of  an  electric  freight  eleva- 
l?L^/'^  remodeling  two  electric  passengtr 
^'f^'^tors     in     the     United     States     custom 

t?o"po^sar^c^,u^'-^f"^'   ^-      ^-   <^^t-^l«   - 

BLANCHARD,  OKLA.— The  installation 
of     a     municipal     electric-light    plant     and 

c"o^nllS[i'^^n.^^'^^^'"  '"  ^'^"'^^-^  -  "-1- 
BROMIDE.  OKLA.— Plans  are  being  con- 
sidered  for  the   installation   of  a  municipal 
electnc-hght  plant  and  water-works  sys  en 
in   Bromide.  j^lcuj 

GALVESTON,  TEX.— Bids  will  be  re- 
chiTp^t  ""V^"  °^^^  «f  the  supervising  Ir- 
P  n^tn  T'■f^^"o'■^.  ^^Pt"  Washington  D. 
;•  ^I^t'^ /."'>'  ^9  for  an  electric  light  plant 
at  the  United  States  quarantinf  station 
columns  ■       ^°''    "^^^^"^    ^^^    proposal 

^^^P'  ,  TEX.— Preparations  are  being 
made  by  the  Central  Texas  Power  &  Trans? 
mis.sion  Company  for  extensive  improve- 
ments to  its  plant  in  Hico.  improve 

SAN  ANTONIO,  TEX.— Work  will  soon 
begin  by  the  San  Antonio  &  Austin  Inter" 
Hnn''«f^''"r^r  Company  for  the  cons?ruc- 
In  a?,1hJ?  electric  railway  from  San  Antonio 
^  ^Vl"®*^',"'^  ^  distance  of  7S  miles.  W  B 
Tuttle  of  San  Antonio  is  chief  engineer. ' 
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CONCRETE,  WASH.- Plans  are  being 
considered  by  the  Superior  Portland  Ce? 
menL  ^f^^pn^  /or  Permanent  improve- 
rhmft  in  '^^1  ^'^*®''  P°^'^^  system  located 
about  10  miles  north  of  Concrete,  which 
will  give  additional  power  and  enable  th" 
company  to  generate  electricity  to  operate 
Its  concrete  plant  and  to  supply  electrical 
service  to  a  portion  of  the  city  of  Concrete 
The  work  includes  the  construction  of  dams 
flumes,  diverting  the  waters  of  Sulphur 
Creek  into  Rocky  Creek,  and  then  diverting 
the  waters  of  both  streams  into  Bear 
Creek  from  which  the  waters  of  all  th?te 
Z]}^  be  carried  to  the  power  house  ThI 
dkms®"     ^""^  "^'^  ^^  replaced  with  cemem 

Power^pT  Jift^^^^'  WASH.-The  Pacific 
i^ower  &  Light  Company  of  Portland  Ore 
operating  in  about  36  towns  and  c  ties  ?n 
eastern  Washington,  it  is  reported  con" 
templates  the  construction  of  a  steam- 
driven  electric  plant  in  North  Yakima  and 
eventually  acquiring  the  propertv™f  the 
Jf  Y^kim^^"'"^'  ^'"^"^  "^^«"^  "Company 
.v^^^P'^.ILLE,  WASH.— The  property  of 
\}^^,J\]"\^^^meen  Power  Company  of  Oro- 
wlliJr  i^  S^P^'-ted,  has  been  purchased  by 
Walter  S.  Sivyer  and  Eugene  Enloe  It  is 
reported  that  $.51,000  was  paid  for  the 
property  and  that  the  new  owners  will  ex- 
pend about  $250,000  for  enlarging  the  pllnt 
and  extending  transmission  lines  ^The 
Tr'^';'^  'Y^}^^ric\uAe  the  construction  of  a  dam 
45  ft.  high,  providing  a  head  of  85  ft  and 
developing  4000  hp.  and  the  erection  of  40 
miles  of  additional  transmission  lines  The 
fh^nl'''"^^"  Pl?",^  ^'"  be  taken  over  bv 
the  Okanogan  Valley  Power  Company  521 
First  Avenue,  Spokane,  Wash.  Surveys 
will  soon  be  made  for  the  dam  and  con- 
struction  will   begin   early   next   year      Eu- 


geiio    Enloe    is    pre«ld.iit    of    ilir    (JUanogan 
Vulluy  Power  Company. 

SEATTJ.,E,  WASH. — The  County  Com- 
tni.sMloners  have  granted  the  Lake  Forest 
ijglit,  Water  &  I'ower  Company  a  25-year 
Iranchiso  to  operate  in  Lake  Forest  Park. 
.  SPOKANIO,  WASH.  The  Sjiokaiie  Serv- 
ice (  onipany,  a  .sul)sidiary  of  tlu?  Wa.shing- 
lon  Water  I'ower  Coini)any,  recently  incor- 
porated, has  entered  the  heating  Held  in 
t-Vr  ,ww!^'-  ,'^  company  Is  capitalized  at 
•>-.., 000  and  proimses  to  engage  in  the  busi- 
ness of  heating  either  by  electricity  or 
sieain  :  also  to  take  chjirge  of  management 
and   operation   of   plants   when   necessary. 

^^r''^.''^^'^f?'^^^'^■  WASH.— The  Washington 
vvaler  lower  Company  of  Spokane  has 
Ihf'nl  a  contract  with  Or.  I).  M.  Strong  of 
llie  Myrtle  Hospital  for  the  installation  of 
;i  coniplete  electric  cooking,  water  heating 
.111(1  sterilizing  eciuipment  in  the  Myrtle 
Ho.spiial,  consisting  of  a  Westinghou.se 
•  utomatic  range,  a  750-watt  (^urran  water 
heater,  a  two-burner  Hughes  hot  plate  for 
s  eiilizing  and  a  special  1500-watt  electric 
steam  sterilizer. 

wVt^J^?^'^^^^  WASH.-The  Washington 
Water  Power  Company  is  rebuilding  its 
local  distributing  system.  The  city  is  con- 
Sin^  ..^"^  installation  of  a  new  street- 
iigiiting  system. 

COVE,  ORE.— The  Eastern  Oregon  Light 
,ii  ower  Company  of  Baker,  which  supphes 
electricity  in  Cove.  Union,  La  Grande  and 
r.«ft  Af'!J?^^^^l"S:  improvements  to  its  plant 
east  of  this  city. 

MARSHFIELD,  ORE.— W.  J.  Wilsey  of 
nor.  t^o^n"'  t  f  '■^ported,  represents  a  co?- 
«nri  ,V  ^h'?,',^  proposes  to  construct  a  pulp 
and  paper  mill,  a  hydroelectric  power  plant 
a  by-product  plant,  creosoting  plant,  wood- 
enware  plant,  etc..  in  Marshfleld  The  com- 
pany also  contemplates  building  an  elec- 
tric railway  from  Roseburg  to  Coos  Bay 
,,^A^SHFIELD,  ORE.— The  Oregon  Pow- 
er Company  has  decided  to  erect  a  trans- 
mission line  which  will  connect  the  sys- 
tfrPn!n^^''^n^.."^^^\-^'th  Coquille  and  Myr- 
f  n.r  '"^*^-  v,^bis  line  will  traverse  a  dis- 
nnH  a°f  ""k^"*^  ^  '"iles  between  Coquille 
and  a  lumber  camp  of  the  C.  A  Smith 
C9mpany.  now  served  with  electricity  over 
wires  owned  by  the  lumber  company  Ar- 
rangements have  been  made  to  use  this 
line  in  conjunction  with  the  company's  ex- 
tension from  Coquille  to  connect  the  two 
at  present  separated  systems  of  the  Coos 
envision  of  the  power  company.  When 
completed  Coquille  and  Myrtle  Point  wtu 
be    served    from    the    Marshtield    plant     15 

m,' ml  'i'nV'i^*'  i^"^^  th^  ^tearn  plant  at  Co- 
quille will  be  dismantled. 

sidl^e^f^of  th^e^^nsTa^l^'J^n  %l  a^n^^^efect^i^I 

HOLTVILLE.      CAL.— The     new     power 

HouliHe  w'„^°"°"v>  P"^''^'-  Company^'nllr 
Holtville,  will  soon  be  completed     The  com- 

Ptf  electrfc^^n?^  '°  '"^^"''^  ^"'^  '"emodll 
Pentr^  Ji,,,  ^"'^  ^^^  reserve  plants  in  El 
Centro  and  make  extensive  improvements 
to  Its  equipment  and  service  in  the  valley 
SAN  NOVATO,  CAL.— The  board  of  su- 
pervisors has  granted  the  Novato  Utilities 
Company  a  franchise  to   furnish  electric  ty 

Hnitl'''?''^  ''"'^  '^°,*°'"^  ^"  Novato  and  vi^ 
cinity  for  a  period  of  25  years.  William 
Kane    is    president.  vvuuam 

HAILEY,  IDAHO.— The  Hailey  Electric 
?n  efec^r-ic"  ^^"templating  the  ejection  o? 
an  elect^Ic  transmission  line  from  the 
f^7%  i"^",*^  ,^/-„?^^"ey  to  the  property  of 
the  Federal  Milling  &  Smelting  Company 
which  is  planning  to  equip  its  plant  for 
electrical  operation. 

has^^lfed^?;  ARIZ.-The  City  Commission 
nas  called  an  election  to  be  held  Oct    ^  fr, 

"mlloV^n^^'^^l  *^*^  proposal  toilsue 
J()00,000  in  bonds,  the  proceeds  to  be  used 
for  the  installation  of  municipal  ellctrTc- 
light  and  gas  plants.  eiecmc 

TEMPE,  ARIZ.— Plans  are  being  con- 
sidered by  the  City  Council  for  the  con- 
fi/Tempe.      ""  '"""'^'Pal  electric-light  p?ant 

PORT  BENTON,  MONT.— Investigations 
are  being  made  by  M.  L.  Morrfs  repre- 
ir^'Zlf  '^^  «erharz-Jacqueth  Cor^p^ny 
of  Helena,  engineer,  in  the  Peton  and 
Marias  Rivers  regions  near  Fort  Benton 
with  a  view  of  installing  an  electric  power 
ject      in  connection  with  an  irrigation  pTo- 

GREAT  FALLS.  MONT.— Bids  will  be  re- 
ceived by  W.  H.  Harrison,  city  clerk 
Court  House.  Great  Fall.s.  until  July  10  fo; 
the  improvements  to  water  works  system 
^parate  bids  to  be  submitted  as  foTlow?-' 
i,V  Construction  of  concrete  settling  basiTis' 
filter  basins,  clear  water  basins,  filter  and 
chemical  houses,  extension  to  pumping  sta- 
eightT5(io?o^O  i°r,  ^"'•"'fhing  a^nd  i^n."tllHng 
^'|;"t  LS^O.OqO-gal.  mechanical  filter  units- 
(3)  for  furnishing  and  erecting  two  1400^ 
gal.  per  minute  centrifugal  pump.s  and  two 
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;io-lip  motors,  and  two  :^T.50-gal  per  min- 
u  ;■  c.n  n.ugal  pumps  and  lvs^J  '50-hp  mo 
or.s  Plant,  and  epeci/lcations  are  on  fll« 
n  the  ollice  of  the  city  engineer  Great 
Fa  Is,  and  at  the  ofllce  of  Burns  &  Mc-Don- 
Cily.'Ma"^^'''''  ^"t^'-^tato  Building,  Kansas 

Snl.!-Kl"^WMU^,;  M()NT.-The  Hinsdale 
hpc  i.il  Water  and  Light  Improvement  Dia- 
vViLv^'J?  been  created  by  the  Board  of 
Valley    County   Commissioners.      liids     it   Is 

t  o,^'''ol-°*^w^t'"  "''°",  ^'^  '^^""^^'  f"'-  construc- 
Pumpinlc    ,S:-:r^toi^^S'  aiiS^'Sl 

:nst;^bi;{iii^^^.^.^'-"'-"«btpianri^ 

SIDNEY  MONT.— The  .lennison  Light 
jV:  Power  Company  of  Fairview  is  planning 
o  extend  Us  transmission  lines  to  Sklnef 
to    furnish    electrical   service   here       '''""^y 

iJ^^^^^^V  COL.— The  California  Street 
ins  •Xtl^rnf'^ir""'^''""  contemplates  the 
Califor,  H  ^fiJJi  or.namental  standards  on 
caiiiornia  Street,  between  Fifteenth  and 
l^g'foo''^""!     Streets,    at    a    cost    of    abou 

lT"^l.%'L\%VJf  V"^^'-  -Sl"aUon"S? 

lamps  and  standards,  providing  the  ciS  wul 
assume  the  cost  of  maintenance. 
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sion  by  the  City  Counci  to  erect  trans- 
mission lines  on  the  Cariboo  Road 

hvdr^^?cV.™'  ONT.-The  installation  of 
bv  the  Town  r?""^^-,  is  under  consideration 
at  $18,000       ^°""''''-     Tbe  cost  is  estimated 

ORRILLA,  ONT.-The  Water,  Light  and 
^ow^''  Commssion  has  decided '  to  Isk  the 
JnTono^?.."?!!  ^^'^  v^"  appropriation  of 
U  nn^Li^-  *^®  purchase  of  machinery,  etc. 
in  connection  with  the  new  hydroelectric 
power  plant  at  Swift  Rapids.  The  commis- 
sion has  also  authorized  contracts  to  be 
Compinv"Vr'^%i?^"^^'f"  Generafsie^ctr'^c 
unUs  n/  Ann  v^*"®^  electrical  generating 
"it^  .2^  1500-kva,  each,  at  $81  000  and 
with  the  Boving  Hydraulic  &  Engineering 
Company  of  Lindsay.  Ont.,  for  hydraulil 
machinery,  three  units,  for  $29  300 

OTTAWA.  ONT.-Bids  will  be  received 
By    K.    C.    Desrochers,    secretary    of   deoart- 

fo'for^iers^oo'lh^^'^^'  ?"^^^^  untir/ulV 
Vi^iZ     163.500    lb.    of   galvanized    iron   tele- 

or  ?ps^7n''®;v,*^^'i^®''^^  ^^  Montreal.  Que, 
or  128,500  lb.  of  same  delivered  at  Kam- 
loops,  B.  C  and  35,000  lb.  delivered  ^t 
Vancouver    B.  C.     Specifications  may  be  ob- 

tndent^of'?L°,?^^  °'  '""^  ^^"^'"^l  ^"Per°n- 
ice  at  ?L  -^  Government  Telegraph  Serv- 
Ottawa  nnt^®P^''*"^"^x?^  Public  Works, 
pf,i^r^'  °"*-  i^'^°  ^t  the  office  of  J  T 
Phelan,  superintendent  of  government  tele- 
graphs,  Vancouver,   B.   C.  ^"""«"i-  leie 

RENFREW,  ONT.— A  report  has  been 
n^^?"^T^^l  *°  i^^  T°^"  Council  by  Engi^ 
neer  Kribs  of  the  Hydro-Electric  Power 
Commission   of  Ontario  relative   to   the^l- 

chu°te^'of  fv,rr'  ^*J^^^  «'-st  and  fourth 
cnutes  of  the  Bonnechere  River  for  the 
town  of  Renfrew.  At  the  first  chute  it  if 
estimated  that  1500  hp.  could  be  developed 
at  a  cost  of  about  $150,000,  and  2000  hp 
at  the  fourth  chute,  for  $300,000  Both 
Renfrew^''^   ^°''^*^*^    '^**^'"   ^   few    miles    of 

hnS^^^°^-  ONT.-The  Electrical  Distri- 
^TnTn  Company  has  applied  to  the  Do- 
minion   Government    for    permi.^sion    to    lav 
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^ffKf^^^^-~"^'^s  ^'11  be  received  at  the 
omce  of  the  general  purchasing  oflnlcer  of 
the  Panama  Canal,  Washington  DC  un- 
til July  14  for  furnishing  storage  battery 
warehouse  trucks,  hydraulic  valve  oiler 
spouts,       pulleys,       chain       blocks,      snatch 

Hon  r'.i^l--  ^.'^"Jl^.  ^"^'  general 'informa- 
tion relating  to  this  circular  (No  1056) 
may  be  obtained  from  this  office  or  the  of- 
hce.s  of  the  assistant  purchasing  agents  24 
State  Street,  New  York.  N.  Y.  ;  614  Whit- 
ney-Central Building.  New  Orleans.  La , 
and   Port   Mason,    San   Francisco,   Cal. 

fv,?^^2-    ^-  7~:Z^'^^^    '^'"    be    received    at 
rZZ^J^^^^-r.^^     *be     supervising     architect. 
Treasury    Department.    Washington,    D     C 
until  July  13    (extension  of  date  from  July 

fTnifi?'"Q?^^^"'"'^v,J-'^^^'Z'^  fixtures  in  the 
United  States  public  buildings  at  HIIo 
Por  further  information  address  the  super- 
vising architect,   Washington,    D.    C. 
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Alabama  Light  and  Traction  Associa- 
tion. Secretary-treasurer,  J.  P.  Ross,  Bir- 
mingham Railway,  Light  &  Power  Co. 

American  Association  of  Engineers. 
Secretary,  Arthur  Kneisel,  29  South  LaSalle 
St.,  Chicago,   111. 

AMERICAN  Association  for  the  Advance- 
ment oi'  Science.  Permanent  secretary,  L. 
O.  Howard,  Smithsonian  In.stitution,  Wash- 
ington,  D.    C. 

American  Electric  Railway  Associa- 
tion. Secretary,  E.  B.  Burritt,  S  West  40th 
St.,  New  York. 

American  Electrochemical  Society. 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
University,   South  Bethlehem,   Pa. 

American  Institute  of  Consulting  En- 
gineers. Secretary,  F.  A.  Molitor,  35  Nas- 
sau St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary,  P.  L.  Hutchinson,  33 
West  39th  St.,  New  York.  Board  of  direc- 
tors meets  monthly.  Sections  and  branches 
in  the  principal  electrical  centers  through- 
out the  country. 

American  Physical  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University, 
Columbus,   Ohio. 

American  Society  for  Testing  Materi- 
als. Secretary-treasurer,  Edgar  Marburg, 
University  of  Pennsylvania,  Philadelphia. 

Arkansas  Association  of  Public  Utili- 
ty Operators.  Secretary-treasurer,  Roy  B. 
Fowles,  Pine  Bluff,  Ark. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  Secretary,  C.  E. 
Dustin,   62   Cedar   St.,   New   York. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  George  C.  Holber- 
ton,   San   Francisco,   Cal. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers.  Secretary,  W.  O.  Oschman, 
Oliver  Iron  &  Steel  Co.,  Pittsburgh,  Pa. 
Annual  convention,   Chicago,   Sept.    18-22. 

Association  of  Railway  Electrical  En- 
3INEERS.  Secretary-treasurer,  Jos.  A.  An- 
jreucetti,  Chicago  &  Northwestern  Railway, 
Chicago. 

Association  of  Railway  Telegraph  Su- 
perintendents. Secretary,  P.  W.  Drew, 
112  West  Adams  St.,  Chicago. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tai-y-treasurer,  E.  Brettell,  Electric  Supply 
Company,  Ltd.,  Vancouver,   B.   C. 

California  Electrical  Contractors'  As- 
sociation. Secretary,  James  Redpath,  505 
Rialto   Building,   San   Francisco,   Cal. 

Canadian  Electrical  Association.  Af- 
filiated with  N.  E.  L.  A.  Secretary-treas- 
urer, Alan  Sullivan,  Excelsior  Life  Build- 
ing, Toronto,   Can. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
T.  F.  Kennedy,  900  15th  St.,  Denver,  Col. 

Commercial  Section,  N.  E.  L.  A.  Secre- 
tary, C.  A.  Littlefleld,  130  East  15th  St., 
New  York. 

Eastern  New  York  Section,  N.  E.  L.  A. 
Secretary.  J.  E.  Kearns  General  Electric 
Company,   Schenectady,  N.  Y. 

Electrical  Contractors'  Association  of 
Connecticut.  Secretary,  George  M.  Chap- 
man,  Waterbury,   Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  D.  Temple, 
30  Foster  St.,  Worcester,  Mass. 

Electrical  Contractors'  Association  of 
State  of  Missouri.  Secretary,  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City,  Mo. 

Electrical  Contractors'  Association  of 
the  State  of  Pennsylvania.  Secretary, 
M.  G.  Sellers,  1518  Sansom  St.,  Philadel- 
phia. 

Electrical  Contractors'  Association  of 
Wisconsin.  Secretary,  Albert  Petermann, 
626  Lloyd  St.,  Milwaukee,  Wis. 

Electrical  Manufacturers'  Club.  Sec- 
retary, H.  B.  Crouse,  Crouse-Hinds  Co., 
Syracuse,   N.   Y. 

Electrical  Supply  Jobbers'  Association. 
General  Secretary,  Franklin  Overbagh,  411 
South  Clinton  St.,  Chicago,  111. 

Electrical  Trades  Association  of  Can- 
ada. Secretary,  William  R.  Stavely,  Royal 
Insurance   Building,   Montreal,   Can. 

Electrical  Trades  Association  of  the 
Pacific  Coast.  Secretary,  Albert  H.  Elli- 
3tt,   34   Ellis  St.,   San  Francisco,   Cal. 

Electric  Power  Club.  Secretary,  C.  H. 
Roth,   1410  West  Adams  St.,   Chicago. 

Electric  Vehicle  Association  of  Amer- 
ica. Affiliated  with  the  N.  E.  L.  A.  Secre- 
tary, A.  Jackson  Marshall,  29  West  39th 
3t,    New   York. 
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Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
29  West  39th  St.,  New  York. 

Gas,  Electric  and  Street  Railway  As- 
sociation OF  Oklahoma.  Secretary-treas- 
urer,   Prof.    H.    V.    Bozell,    Norman,    Okla. 

Georgia  Electrical  Contractors'  Asso- 
ciation.   Secretary,  J.  A.  Wier,  Athens,  Ga. 

Illinois  Electric  Association.  Secre- 
tary, H.  B.  Chubbuck,  Peoria,  111. 

Illinois  Electrical  Contractors'  Asso- 
ciation. Secretary,  M.  L.  Blumenthal,  179 
West  Washington  St.,  Chicago,  111. 

Illuminating  Engineering  Society. 
Secretary,  C.  A.  Littlefleld,  15th  St.  and 
Irving  Place,  New  York.  Annual  conven- 
tion,  Philadelphia,  Sept.   18,  19  and  20. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas  Donahue,  Lafayette, 
Ind. 

Indiana  State  Electrical  Contractors' 
Association.  Secretary,  George  Skillman, 
Indianapolis,  Ind. 

Industrial  Electric  Heating  Associa- 
tion, Secretary,  Homer  Kunz,  Toledo  Rail- 
ways &  Light  Co.,  Toledo,  Ohio. 

Institute  of  Operating  Engineers. 
Secretary,  L.  Houmiller,  29  West  39th  St., 
New  York. 

Institute  of  Radio  Engineers.  Sec- 
retary, David  Sarnoff,  111  Broadway,  New 
York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,  Tex.  Annual  convention,  Balti- 
more,  Aug.    22-25. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre,  28  Victoria  St., 
Westminster,  London,  S.  W.,  England. 

Iowa  Section,  N.  E.  L.  A.  Secretary, 
W.   H.   Thomson,  Jr.,   Des  Moines,   Iowa. 

Iowa  Electrical  Contractors'  Associa- 
tion. Secretary,  M.  T.  Humphrey,  Water- 
loo,   Iowa. 

Jovian  Order.  Jupiter  (president), 
Thomas  A.  Wynne,  Indianapolis,  Ind.  ;  Mer- 
cury (secretary),  E.  C.  Bennett,  Syndicate 
Tiust  Building,  St.  Louis,  Mo. 

Kansas  Electrical  Contractors'  As- 
sociation. Secretary,  J.  A.  Mercer,  108 
West  Eighth  Ave.,  Topeka,  Kan. 

Kansas  Gas,  Water,  Electric  Light 
and  Street  Railway  Association.  Tem- 
porary secretary,  E.  A.  Wright,  Manhat- 
tan,   Kan. 

Kentucky  Association  of  Electrical 
Contractors.  Secretary,  Herbert  E.  Ot- 
tenhe;mer,  Louisville,  Ky. 

Louisiana  Electrical  Contractors'  As- 
sociation. Secretary,  J.  J.  Ziegler,  227 
Bourbon  St.,  New  Orleans. 

Maine  Electric  Association.  Secretary- 
treasurer,  Walter  S.  Wyman,  Waterville, 
Maine. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary, Herbert  Silvester,  18  Washington 
Boulevard,    Detroit,   Mich. 

Minnesota  Electrical  Contractors'  As- 
so 'lATiON.  Secretary,  G.  M.  Jones,  14 
Seventh  St.,  N.   Minneapolis,  Minn. 

Minnesota  Electrical  Association.  Sec- 
retary-treasurer, F.  A.  Otto,  St.  Paul  Gas 
Light  Company,   St.   Paul,   Minn. 

Mississippi  Electric  Association.  Affil- 
iated with  the  N.  E.  L.  A.  Secretary-treas- 
urer, R.  H.   Smith,  Jackson,   Miss. 

Missouri  Association  of  Public  Utili- 
ties. Secretary-treasurer,  F.  D.  Beards- 
lee,  Union  Electric  Light  &  Power  Co.,  St. 
Louis. 

National  Arm,  Pin  and  Bracket  Asso- 
ciation. Secretary,  J.  B.  Magers,  Madison, 
Ind. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
Ij.  Smith,  Concord,  Ma?,«. 

National  Electric  ;;jght  Association. 
Executive  secretary,  T.  C.  Martin,  33  West 
39th  St.,  New  York. 


National  Electrical  Contractors'  As- 
sociation of  the  United  States.  Secre- 
tary, George  H.  Duffleld,  41  Martin  Build- 
ing, Utica,  N.  Y.  Annual  meeting.  New 
York,  July  18-22. 

National  Electrical  Credit  Associa- 
tion. Secretary,  Frederic  P.  Vose,  1343 
Marquette   15uilding,   Chicago. 

National  Fire  Protection  Association. 
Secretary  of  electrical  committee.  Ralph 
Sweetland,  141   Milk  St.,   Boston,   Mass. 

Nebraska  Section,  N.  E.  L.  A.  Secr.e- 
tary-treasurer,  B.  10.  Egan,  Room  201,  Union 
Pacific  Building,  Omaha,   Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper,  60 
State  St.,  Boston,   Mass. 

New  England  Section,  Electric  Ve- 
hicle Association  of  America.  Secretary, 
L.  L.  Edgar,  39  Boylston  St.,  Boston,  Mass. 

New  England  Section,  N.  E.  L.  A.  Sec- 
retary, Miss  O.  A.  Bursiel,  149  Tremont  St., 
Boston,  Mass. 

New     Mexico    Electrical    Association 
Secretary-treasurer,   E.   A.    Thiele,   Roswell, 
N.   M. 

New  York  Electrical  Credit  Associa- 
tion. Secretary,  Franz  Neilson,  120  Broad- 
way, New  York. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St., 
New  York. 

Northwest  Section,  N.  E.  L.  A.  Secre- 
tary, E.  H.  LaTourneau,  602  Electric  Build- 
ing, Portland,  Ore.  Annual  convention, 
Seattle,  Wash.,  September. 

Northern  White  Cei  ar  Association. 
Secretary,  R.  N.  Boucher,  743  Lumber  Ex- 
change,  Minneapolis,   Minn. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill,  Greenville,  Ohio.  An- 
nual convention.  Cedar  Point,  July  18-21. 

Ohio  Society  of  Mechanical,  Electri- 
cal and  Steam  Engineers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus. 

Oregon  Electrical  Contractors'  Asso- 
ciation. Secretary-treasurer,  J.  W.  Ober- 
ender,   502   Dekum  Building,  Portland,   Ore. 

Pennsylvania  Electric  Association 
(State  Section  N.  E.  L.  A.).  Secretary- 
treasurer,  H.  N.  Miiller,  435  Sixth  Ave., 
I'ittsburgh,  Pa.  Annual  convention,  Eagles 
Mere,    Sept.    5-8. 

Public  Service  Association  of  Vir- 
ginia. Secretary,  W.  J.  Kehl,  Virginia 
Railway  &  Power  Co.,  Richmond,  Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson,  West 
Virginia  Water  &  Electric  Co.,  Charleston, 
W.  Va.  Annual  meeting,  Parkersburg,  W. 
Va.,  July  13-15. 

Railway  Signal  Association.  Secre- 
tary-treasurer, C.  E.  Rosenberg,  Times 
Building,  Bethlehem,   Pa. 

Rocky  Mountain  Association  of  Munic- 
ipal Electricians.  President,  Lawrence 
Stone,  Denver,  Col. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M.  Wakeman, 
29  West  39th  St.,  New  York. 

Society  for  the  Promotion  of  Engi- 
neering Education.  Secretary,  Dean  F.  L. 
Bishop,  University  of  Pittsburgh,  Pitts- 
burgh,  Pa. 

South  Dakota  Electric  Light  Associa- 
tion. Secretary,  A.  H.  Savage,  Dakota 
Light  &  I'ower  (Jo.,  Flandreau,  S.  D. 

Southwestern  Section,  N.  E.  L.  A.  Sec- 
retary-treasurer, George  H.  Wygant, 
Tampa,  Fla. 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretary,  H.  S.  Cooper,  405 
Slaughter  Building,   Dallas,  Tex. 

Texas  State  Association  of  Electrical 
Contractors.  Secretary,  Chas.  W.  Graham, 
Dallas,  Tex. 

Tri-State  Water  &  Light  Association. 
Secretary-treasurei-,  W.  F.  Steiglitz,  Co- 
lumbia,  S.  C. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer,  C.    H.   West,   Rutland,   Vt. 

Virginia  State  Electrical  Contractors' 
Association.  Secretary,  E.  M.  Andrews, 
Richmond. 

Western  Association  of  Electrical  In- 
spectors. Secretary,  W.  S.  Boyd,  175  Jack- 
son Bldg.,  Chicago,   111. 

Western  Society  of  Engineers,  Elec- 
trical Section.  Secretary,  J.  H.  Warder, 
1737   Monadnock   Block,    Chicago. 

Wisconsin  Electrical  Association.  Sec- 
retary, George  Allison,  1410  First  National 
Bank  Building,  Milwaukee,  Wis. 
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l.l.s.,..00      SiuNAi.iNu  DKVicii;;  M.  Corf,  Jr.. 
AXlisvllle     Ky.      App.    Hlod    Oct.    Hi,    1S14. 

Ulioction  indioiitiiiK  ay.stoiu  for  luilos. 
1,187,534.        Emcctuic      Cut-out      Uu.k  •      L, 

Kosaoy.     Nuw     Vork,     iN.     V.       App     lllod 

April  1.  lyi-i.     1,1,1  lotiiiiiiiiK  ODiiMliuitioii. 
^'M^'^,''.'*-     ^'^'-KL'Tuic  WKi.uiNii  Maciiinic;  T 

V-    ,^'"'''"y    and     H.     l{.     VVoodrow,    New 

\ork,    N      V.      App.    Ilk.,!    March    ,s,    lyiG. 

l<or     vvi'ldiiiB     lOKothor    lialf    sections    of 

slioet-motul   wlieel  liubs. 
l,lS7,r>00.         TKSTKn      KOU      lOl.KUTUIC      WlKINO 

SYSTKMS;  O.  H.  Kuyniund,  Danbury, 
Conn.  App.  tiled  Jim.  11,  lair,.  Headset 
lor  testing  lor   breaks  or  ground. 

1.187,555.  I'OKTAni.K  Ki.kctiuc  Fi.ash- 
lkuit;  C.  J.  SaKobroclit,  Brooklyn,  N.  Y. 
App  tiled  Jan.  22.  1!)M.  Construction  of 
insulating   casing   and   switch. 

1,1S7,5G5.  Klectuic  Switch  roit  roHTAui.io 
^Liitrrmc  L,hjiits;  li.  Tauber,  New  York, 
N.  \.  App.  tiled  Nov.  13,  1U13.  Slide 
construction. 

1,187. 57J.        I'OUTABLK     KlISCTUIC     I.,I0HT  •      C 

\\  achtel,     Brooklyn,     N.     Y.       App      tiled 

Uec.   y,   1911.      Has  a  leather  casing. 
1,187.586.     Electric  Railway  Signal  and 

AppEUTAiNiNo  Mechanism  ;   D.  C    White 

Tyrone.    Pa.       App.    filed    Dec.     7,    1912.' 

tiUu-k  signaling. 
1,187,625.   TiMiNo  OR   Controlling   Mecma- 

m"^^;,^^-  ^-  J^cobsen,  Chicago,  111.     App. 

filed  March  14,  1913.      Has  Huid  operable 

means. 

1,187.630.  Electric  Furnace  ;  M.  M 
^°1o"1^^^<^  ^°^'^'  ^-  Y.  App.  filed  May 
con  t-     t  ^^^^  °'"  '"'^'"tain  same 

1.187.633.  Method  for  Production  of 
CYANOGEN  Compounds  ;  A.  R.  Linblad, 
Ludvika  Sweden.  App.  filed  Nov.  17. 
1914.  Electrically  heated  charge  fed  on 
a  slope. 

1.187.634.  Automatic  Exchange  •  G  W 
Lonmer.  administrator  of  J.  H.  Lorimer" 
deceased,  Brantford.  Ont.,  Canac^.  App. 
filed  April  24,  1900.  Simplifies  by 
grouping   substations    (425   claims). 

1,187,645.  Float  Controlled  Circuit 
breaker;  A.  Mosegard,  Morgan  Hill. 
Cal.  App.  filed  April  26,  1915.  Stops 
engine  when  water  becomes  too  low. 

1,187,657.  Attachment  Plug;  H  R  Sar- 
f^'^h  Schenectady,  N.  Y.  App.  filed  July 
14,    1915.      Detachable   construction. 

1.187.670  Jump-Spark  Tester;  P.  B.  Spof- 

1^  ioi^^^^J^^'"'  ^^^^-  App-  filed  Feb. 
li,  1914.  Compact  arms  for  application 
to  spark  plug. 

1.187.671  A.UT0MATIC  Telephone  System  ■ 
n^t  Q?^"5^n'?l'  Q"'".cy.  Mass.  App.  filed 
uct.  61,  1913.  I'rimarily  designed  for 
use  in  private  installation. 

^•^3J-'V^-  Illuminating  Eye  Shield  •  J 
f„t^*^f^„f  er,  Utica  N.  Y.  App.  filed  Jan! 
^^,  1916.  Eye  shield  supports  a  minia- 
ture lamp. 

1,187,723.  Adapter  for  Electric  Sockets- 
«i..i  -^  9^°/.^®'  Bridgeport,  Conn.  App! 
filed  Oct.  15,  1913.  For  adapting  lamps 
ot  two  wire  systems  to  a  one-wire  system 
and  vice  versa. 

1,187,757.  Electric  Heater;  C  P  Mad- 
?o?',  Chicago,  111.  App.  filed  Dec.  26, 
1911.  Constructed  to  be  used  for  a 
variety   of  purposes. 

1.187.767.  Electric  Alarm  ;  W.  C  Neahr 
Denver,  Col.  App.  filed  Nov.  27,  1914' 
Novel  circuit  controlling  device. 

1.187.768.  Electric  Relay  ;  W.  C.  Neahr 
Denver,  Col.  App.  filed  Feb.  3,  1915* 
xyiaintains  a  device  in  operation  for  a  pre- 
determined period. 

1,187,782.  Trolley  Pole  Device  with 
automatic  Release  and  Folding-  C  E 
«1^'L  ^- .,  Pi^ache,  Paris,  France.  '  App! 
crstr^u^c'tioi'-  ''''■     ^°"^P^^"^  P-^-^'- 

1,187,784.      Electrically    Operated    Type- 

Ann^'^'fii  f-  r?V  ^^^^^-  ^««  Moines.  Iowa. 
App.  filed  Oct.  17,  1911.  Operates  the 
same  regardless  of  touch. 

^'wI'7^^-1^  Apparatus  for  Converting 
Heat  Energy;  C.  Trettin,  Berlin,  Ger- 
many. App.  filed  Oct.  31,  1913.  Utilizes 
cien?^    ®"^''^y    to    highest    possible    efli- 

1,187^05  Indicating  Device  for  Vessels  - 
J.  H.  Benson,  Key  We.st,  Fla.  App.  filed 
Aug.  5  1915.  Controlled  by  reversing 
lever  of  engine.  '^vcioiug 

1,187,806.  Automatic  or  Semi-Automatic 
Telephone  System  ;  G.  A  BetulandVr 
Sodertorns  Villastad,  S^den!  N  g' 
Palmgren,     London.     England,     and      o" 

July  12,  1915.  Impulse  relay  and  con- 
trolling magnet  operated  by  variations  of 
current  in  loop  circuit.  vdii^Lions  or 

1,187,823.  Alarm  for  Incubators-  O  Erik- 
son  Indiahoma,  Okla.  App.  filed  May  17. 
justed  ■    ^^o'^Pact    and    readily"  ad- 


E LEG TRIG A L    WORLD 


Vol.  G8,  No. 


Record  of 

Electrical 

Patents 

Notes  ou  United  States  Patents  issued 
June  20,  1910,  prepared  by  Mitdiell 
&  Allyn,  41   Park  Row,  New  Yoric, 


1,187,894.  Combined  Choke  Coil  and 
Fuse;  J.  u  Fay,  St.  Louis.  Mo.  App. 
(lied  Oct.  19,  1914.  I'articularly  for  pro- 
tection of  transformers  in  distribution 
circuits. 

1,187,839.  Carbon  Holder  for  Electric 
Headlights  ;  A.  Hunsicker,  El  Reno, 
Okla.  App.  filed  June  9,  1915.  Insures 
complete  consumption  of  each  carbon. 

1.187,872.  Safety  Appliance  for  Electric 
Railways  ;  J.  C.  Thompson,  Lemoyne, 
Pa.  App.  filed  Feb.  25,  1915.  Derailing 
switch. 

3,187,891.  Direction  Indicator;  W  E1- 
menthaler,  Cleveland,  Ohio.  App.  filed 
Sept.  10.  1914.  For  vehicles — has  two 
independent  sets  of  signals. 

1,187,897.  Electromagnetic  Switch;  A 
K.  H.  Friedemann,  Chicago,  III.  App 
filed  Aug.  9,  1913.  Remote-control,  line 
closing  and   opening  switch. 


^■o.e 


No.    1,187,500.      Tester   for    Electric   Wiring 
Systems 

1.187,903.  Electrolytic  Apparatus  -  W  E 
?r[*'%"Q^'^^^*•  Penver,  Col.  App.  filed  June 
•iO,  1913.  Agitates  electrolvte  and  re- 
tards  disintegration  of  electrodes. 

1,187,911.      Electric    Switch;    B     D     Hor- 

IToc-^^^'^xt'^'t^*';'^-  ^""J  W.  p.  Hammond, 
Passaic,  N.  J.  App.  filed  March  24,  1914 
bwitch  is  open  when  cover  is  opened. 

1,187,924.  Electric  Water  Heater-  C  O 
Pearson,  Brooklyn,  NY.  App.  filed  May 
^6,  1915.     Controlled  by  a  single  valve. 

1,187,928.  Test  Circuits;  F.  N  Reeves 
Newark.  N.  J.  App.  filed  March  2,  1915 
Circuits  or  selector  switch. 

1,187,947.  Call-Distributing  System  for 
Telephone  Exchanges;  A  H  Weiss 
Wilmette,  111.  App.  filed  Nov  4  1911 
Has   operator   controlled    means   to    make 

fncomingTall°'  ""^   ^""""P  ^^°^'^'"^   ^'^^ 

^•\^'!;,^^^  ^Fire  Alarm:  C.  B.  Eastman 
and    M     C.    Eastman,    Georgetown     Mass 

^nT  n^rf  n^P|;"-7i-  ^^15-  'T^  «how  fire  in 
any   part  of  building. 

1,187,985.  Telegraph  Transmission  Sys- 
^f'^,^/-  °*^'l'  London.  England  A  pi. 
filed  May  21,  1913.  For  bringing  instru- 
ments into  operation   in  proper  sequencl 

1,188  002  Telephone  System  ;  H.  J  Mere- 
f>th-  Holyoke  Mass.  App.  filed  Feb  6, 
1915  Uses  alternatmg  current  for  trans- 
mitting over  great  distance. 

1,188,024^    Electrical  Attachment  Plug  - 

Mav"l2'"''i%i.^^"«''  '^",^'  ^^'-  App.  filed 
May  12  1915.  Spaced  resi  ent  jaws  to 
receive  different  kinds   of  plugs. 


1,188,045.  Electric  Regulation;  J  L 
Creveling,  Now  York,  N.  Y.  App.  lllec 
March   4,   1912.      Battery   charging. 

l,ls.s,053.  Telephone  Apparatus;  II.  C 
Lgerlon,  Passaic,  N.  J.  App.  filed  Aprl 
^0,   1914.      Microphone   construction. 

1.188.054.  Connector  for  Electric  Con. 
iJUCTORS ;  E.  H.  Failc,  New  York,  N  Y 
App.  filed  Sept.  16,  1914.  For  securing 
.stranded    conductor. 

1.188.055.  Connector  for  Electric  Con- 
iJUCTORS;  E.  H.  Faile,  New  York,  N  Y 
App.  filed  Sept.  16,  1914.  Adapted  to  re-^ 
ceivo  solder. 

1.188.056.  Connector  for  Electric  Con- 
uucTOUS  ;  E.  H.  Faile,  New  York,  N  Y 
App.  filed  Sept.  16,  1914.  Includes  a 
wedge  having  solder  incorporated  therein. 

1.188.057.  Process  of  Making  Metallic 
Filaments  ;  K.  Farkas,  Glen  Ridge,  N.  J 
App.  filed  Dec.  13,  1910.  Flexible  to  per- 
mit shaping. 

1.188,060.       Freight-Routing    Apparatus- 

R.  F.  Fitzhenry  and  J.  G.  Ebner,  Chicago. 

Jll.     App.  filed  June  25,  1915.     Overcomes 

misplacing  of  freight  cars. 
1,188,121.     Illuminating  Device;  E    Wein- 

traub,    Lynn,   Mass.      App.    filed   Sept.    12, 

1914.      High-pressure    mercury-arc    lamp! 
1,188,145.      Phase  Transformation-   L    F 

Blume,    Pittsfield,    Mass.      App.    filed   Oct! 

17,   1912.      Two  phase   to  three   phase   or 

vice  versa. 

1,188,148.  Heat  Treatment  of  Rails  ■  F 
D.  Carney  and  J.  C.  Reed,  Steelton,  Pa' 
App.  filed  Aug.  10,  1914.  For  hardening 
and  toughening. 

1,188,157.  Vibrating  Rectifier;  John  T 
Dempster,  Schenectady,  N.  Y.  App  filed 
Sept.  18,  1914.  Uses  flux  in  transformer 
to  avoid  necessity  of  extra  circuit. 

1,188,169.  STAJITING         4.ND         CONTROLING 

Mechanism  ;  R.  D.  Given,  Crick,  Eng- 
land. App.  filed  Aug.  3,  1914.  For  liquid 
rheostat. 
1,188,182.  Induction  Motor;  F  H  Kier- 
stead,  Pittsfield,  Mass.  App.  filed  July  8 
1914.  Squirrel-cage  wiring  with  eddy 
current  loss. 

1,188,186.  Incandescent  Lamp;  I.  Lang- 
muir  Schenectady,  N.  Y.  App.  filed  Dec. 
20,    1913.     Helical  filament  in   inner  gas. 

1,188,194.  Gaseous  Conductor  Lamp;  D 
McF.  Moore,  E.  Orange,  N.  J.  App.  filed 
May  7,  1914.  Utilizes  neon  as  a  gaseous 
conductor. 

1,188,196.  Incandescent  Lamp;  H  H 
Needham,  East  Orange,  N.  J.  App.  filed 
Oct.  2,  1912.  Tungsten  lamp  containing 
a  constant  fiuorid. 

1,188,202.  Hoisting  Equipment;  C  L 
Perry  and  M.  A.  Whiting,  Schenectadv, 
N.  Y.  App.  filed  March  5,  1915.  Con- 
trols operation  of  two  electric  hoists. 

1,188,220.  Electrical  Device;  E  Tamura 
Sacramento,  Cal.  App.  filed  July  3o! 
1914.  Bracket  construction  with  branch 
outlet. 

1,188,228.  Apparatus  for  Electroplating  ■ 
F.  S.  Woodward,  Richmond  Hill,  N  Y 
App.  filed  April  3,  1916.  Insures  deposit 
on  inner  walls  of  deep  pockets. 

1.188,256.  Trolley  Pole  ;  M.  Dzwonka, 
Medina,  N.  Y.  App.  filed  April  6,  1915. 
Spring  mechanism  and  hold-down  hooks. 

1.188.272.  Block-Signal  System  ;  L  A 
Hawkins,  Schenectady,  N.  Y.  App  filed 
June  1,  1908.  Rails  conductively  con- 
tinuous for  all   currents. 

1.188.273.  Block-Signal  System  ;  L  A 
Hawkins,  Schenectady,  N.  Y.  App  filed 
June  6,  1908.     Uses  two-coil  relays.  ' 

1,188,295.  Contact-breaker  Device  for 
Electromagnetic  Vibrating  Members  • 
A.  H.  Maitre  and  V.  H.  G.  Martin,  Rouen! 
Prance.  App.  filed  Feb.  18,  1914.  Brakes 
or  damps  the  oscillation  of  the  movable 
contact  piece. 

1,188,300.  Burglar  Alarm;  R.  Millen 
Birdyille,  Pa.  App.  filed  April  27,  1915. 
Quickly  applied  to  ordinary   lock. 

1,188,311.  Electrically        Illuminated 

Fountain  Pen  ;  H.  Pendleton,  Kokomo 
Ind.  App.  filed  Jan.  26.  1915.  Miniature 
lamp   disposed   above   pen   point. 

1,188,324.  Electric  Spark-Gap  Appa- 
ratus ;  J.  M.  Roberts,  Norfolk,  Va  App 
filed  Nov.  4,  1914.  Mingles  flow  of  air 
with  spark  to  get  cooling  effect. 

1,188,350.  Synchronizing  Device-  W  B 
^^?^^°^'.  Chicago,  111.  App.  filed  May  19! 
1913.     Mechanical  contact  mechanism. 

1,188,359.  Changeable  Controller  for 
Electric  Signs;  S.  Held,  Chicago,  III 
App-  filecl  Sept.  25,  1914.  Gets  different 
ettects  without  disconnecting  or  rearrang- 
ing the  wires. 

^^'/^LlP.'^'^^i?,®^-  994.510  (Original.  June 
b.  1911).  Electric  Car  Lighting  Sys- 
tem ;  H.  Grob,  Furstenwalde,  Germany 
App.  filed  Aug.  27.  1912.  Pressure  regu- 
lating method  with  additional  devices 
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The  User's  Viewpoint  on  Design 

DISCUSSION  between  the  engineers  who  manufac- 
ture equipment  often  gets  sidetracked  from  the 
•nain  problem.  This  or  that  man's  way  of  handling  a 
ietail  of  design  is  important,  but  the  occasional  expres- 
sion of  the  user's  view  on  the  floor  of  a  convention  would 
)ften  clarify  discussion  and  get  the  problem  at  issue 
)ack  on  the  main  track.  What  the  industry  needs  is 
nore  knowledge  of  practical  performance  as  well  as 
Ietail  knowledge  of  designs  that  will  give  practical  per- 
formance. The  buyer  of  heavy  equipment,  the  engineer 
n  the  steel  mill  and  the  mine,  for  example,  ought  to 
enow  what  he  expects  a  piece  of  apparatus  to  do  and 
vhat  he  needs  better  than  any  other  man.  He  ought 
0  be  heard  more  in  discussions  at  engineering  con- 
'entions. 

Changes  in  Storage  Battery  Practice 
lyTR.  TORCHIO'S  account  of  the  modern  methods 
.VXof  the  New  York  Edison  Company  in  installing 
md  using  its  storage-battery  plants  speaks  very  plainly 
if  the  improvements  in  battery  practice  which  have 
)een  developed  in  the  last  decade.  With  the  growth 
if  great  central  stations,  the  introduction  of  turbo- 
generators, and  the  resulting  possibility  of  working  at 
)etter  load  factors,  with  ample  reserve  to  carry  the 
)lant  over  the  peak,  early  storage-battery  usage  has 
leen  greatly  modified.  For  a  long  time  batteries  were 
reely  used  for  service  on  the  peak  load,  but  as  the  cen- 
ral  station  has  developed,  it  has  come  to  pass  that  easier 
,nd  more  efficient  ways  of  handling  the  peak  load  have 
leen  provided,  so  that  the  earlier  practice  is  now  neither 
lecessary  nor  desirable.  As  at  present  used  in  most 
arge  plants  the  storage  battery  is  a  reserve  for  break- 
iown  service,  to  be  used  not  every  day  but  only  occa- 
ionally,  and  then  as  a  rule  at  a  very  high  discharge 
ate.  In  the  earlier  days  batteries  were  rated  on  three, 
ix  and  even  eight  hours  capacity,  while  now  the  vital 
question  is  what  the  battery  can  do  for  one  hour  or  less. 
V^ith  less  frequent  and  continuous  use  of  batteries  has 
ome  lessened  need  for  the  heavy  and  exceedingly  dur- 
ble  cells  required  for  standing  up  under  regular  serv- 
ce  for  long  periods.  The  present  custom  of  the  New 
fork  Edison  Company  is  to  use  much  thinner  grids, 
dapted  to  give  very  high  discharge  output,  and  take  the 
hances  on  their  more  rapid  depreciation.  In  point  of 
act,  with  the  infrequent  use  the  cells  now  get,  the 
lightly  greater  rate  of  depreciation  is  more  than  offset 
ly  saving  in  cost  and  bulk,  and  in  convenience.  The 
•resent  plates  give  three  times  the  capacity  at  an  emer- 
:ency  discharge  rate  that  could  be  obtained  from  the 


older  type  of  cell.  In  view  of  the  fact  that  to  preserve 
continuity  of  service  most  efficient  battery  substations 
must  be  put  in  districts  where  real  estate  values  are 
high,  the  saving  in  space  alone  is  no  inconsiderable  mat- 
ter. At  present  there  are  forty-eight  battery  substations 
on  the  New  York  Edison  system,  with  a  total  amperage 
on  a  one-hour  basis  of  more  than  350,000.  A  one-hour 
rating  to-day  is  ultra-conservative,  and  Mr.  Torchio 
gives  the  figures  of  ampere  rating  on  the  basis  of  a 
seven-minute  discharge,  amounting  to  more  than  1,300,- 
000.  Throughout  the  territory  the  batteries  are  held 
in  reserve  for  emergencies,  floating  continuously  on 
the  system  ready  to  pick  up  any  load  that  may  be 
necessary.  Each  battery  is  taken  off  weekly  for  a  test 
charge  during  the  hours  of  light  load  to  determine  its 
condition,  and  to  give  adequate  opportunity  for  the 
testing  of  each  individual  cell.  Mr.  Torchio's  paper  is 
most  welcome  as  giving  a  resume  of  battery  practice  in 
its  latest  phases  of  development  as  applied  to  central 
station  needs. 


Legislating  Against  the  Government 

LABOR  costs,  in  common  with  other  elements  in  the 
expense  of  manufacturing,  have  increased.  To  off- 
set gross  increases  in  labor  costs,  manufacturers  and  in- 
ventors have  put  brains  and  machines  to  work  to  make 
it  possible  to  pay  high  wages  and  at  the  same  time  keep 
down  unit  labor  costs.  One  broad  method  of  accomplish- 
ing this  double  purpose  has  been  the  so-called  efficiency 
movement  in  industry,  in  which  thinking  men  have 
fought  waste  of  time  and  effort  by  analyzing  a  piece  of 
work  into  its  component  operations  and  by  making  it 
simple  and  easy  to  do  the  work  in  the  quickest  possible 
way.  One  of  the  elements  in  this  constructive  movement 
against  waste  is  the  time-study.  Pressure  is  being 
brought  to  bear  once  more  on  Congress  in  an  effort  to 
legislate  time-study  out  of  existence  in  government 
shops.  The  Tavenner  bill  (H.  R.  8665)  is  an  example 
of  such  legislation.  Opposition  to  time-study  follows 
from  a  misconception  of  the  motive  behind  time-study. 
Every  electrical  manufacturer  interested  in  bettering 
his  production  methods  would  wish  to  use  time-study  to 
assist  him  in  getting  at  the  facts.  Congress  would 
handicap  the  efficient  management  of  government  shops 
by  preventing  the  free  use  of  one  of  the  real  contribu- 
tions to  the  art  of  industrial  management  in  the  last 
twenty-five  years.  Opposition  to  time-study  is  based  on 
a  misunderstanding  of  its  purposes.  Every  congressman 
should  be  made  to  understand  that  if  government  es- 
tablishments are  to  be  efficiently  operated,  they  must 
have  the  same  opportunities  of  meeting  changing  eco- 
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nomic  conditions  and  wmxv  adjiistnuMils  which  follow,  on 
the  .same  Just  and  scicntifu-  l)asis  as  private  enterprises. 


The  Station  Log  and  Mathematics 

DR.  STKINMETZ  whose  name  is  associated  firmly 
enough  with  the  mathematical  and  scientific  litera- 
ture of  the  industry  to  free  his  remarks  from  the  sus- 
picion of  bias  in  favor  of  that  which  is  solely  practical, 
suggests  that  an  investigator  of  a  breakdown  should 
keep  operating  conditions  of  a  central  station  in  mind 
in  solving  problems  of  line  disturbance.  He  states 
that  a  dirty  insulator  or  a  carelessly  thrown  station 
switch  may  be  the  real  reason  for  so-called  transient 
phenomena,  and  that  we  had  best  stop  analyzing  tran- 
sients until  we  are  sure  the  station  insulators  are  clean. 
Operating  conditions  are  not  as  mysterious  as  tran- 
sients, but  they  are  very  practical  elements  in  determin- 
ing the  reason  for  breakdowns  following  sudden  rises  in 
voltage.  A  careless  operator  may  throw  the  wrong 
switch  and  thereby  be  the  unintentional  cause  of  much 
correspondence  between  an  operating  company  and  a 
manufacturer's  engineer  on  the  mysterious  transient 
voltage  phenomena  on  the  line.  Before  the  engineers 
start  to  chart  the  phenomena  mathematically,  as  some- 
times has  been  done,  it  would  be  a  good  thing  to  find  out 
who  threw  the  switch  and  when.  The  station  log  may 
have  the  answer  to  many  an  abstruse  problem,  for  a 
damp,  dirty,  high-voltage  switch  bushing  may  be  the 
reason  for  a.  mysterious  flashover.  The  human  factor 
is  found  in  electrical  engineering.  The  best  design  in 
the  world  can  be  ruined  by  a  careless  operator.  Let's 
sort  out  first  these  very  practical  factors  before  holding 
an  inquest  of  a  damaged  transformer  with  the  theories 
of  high  frequency. 

Timing  Relays  with  a  Meter 

IN  another  column  of  this  issue  are  given  the  results 
of  some  interesting  experiments  on  the  use  of  a 
standard  meter  for  relay  timing  to  take  the  place  of  the 
customary  stop  watch.  A  properly-graduated  meter 
disk  is  exceedingly  easy  to  read,  and  when,  operating 
on  a  constant  potential  circuit  the  time  of  rotation 
is  remarkably  uniform,  particularly  if  it  is  used  in 
connection  with  a  resistance  of  zero  temperature 
coefficient.  The  times  to  be  measured  in  relay  working 
may  run  down  to  moderate  fractions  of  a  second,  and  in 
such  cases  it  is  almost  impossible  to  determine  the  time 
precisely  with  a  stop  watch.  The  reaction  time  of  the 
operator  in  starting  and  stopping  the  watch  comes  to 
be  a  considerable  fraction  of  the  quantity  to  be  meas- 
ured, and  the  watch  itself  generally  reads  only  to  fifths 
of  a  second  at  best.  It  is  quite  easy  to  use  a  meter 
disk  plainly  and  openly  graduated  into  100  divisions, 
properly  subdivided,  and  to  catch  the  time  to  a  very 
small  fraction  of  a  second.  In  the  tests  here  recorded 
the  value  of  a  single  division  on  the  disk  was  about 
a  fiftieth  of  a  second.  Moreover,  the  eye  has  prac- 
tically no  perception  lag  in  catching  the  reading,  al- 
though  the  habit  of  judgment  of  the  observers  may 


vary  slightly,  so  there  is  every  reason  to  expect  the 
fairly  high  degree  of  precision  which  was  found.  The 
cycle  recorder  used  as  a  check,  of  course,  gave  a  record 
which  enabled  the  relative  precision  of  the  meter  disk 
and  stop  watch  to  be  obtained  with  admirable  accuracy, 
and  the  results  were  altogether  in  favor  of  the  meter 
disk.  Indeed,  if  the  meter  were  modified  by  making 
the  recording  train  with  an  open  scale  correspond 
to  that  on  the  disk,  time  up  to  several  minutes  could 
thus  be  measured  with  a  satisfactory  degree  of 
precision. 


Efficiency  of  Underloaded  Turbines 

IT  has  been  well  understood  by  engineers  that  how- 
ever good  the  results  to  be  obtained  from  large 
multiple-stage  turbo-generators  operated  at  favorable 
loads,  there  was  little  to  be  hoped  for  small  units  run 
underloaded.  In  fact,  for  a  long  time  while  it  was 
evident  that  the  large  units  working  at  high  pressure 
and  superheat  could  beat  out  reciprocating  engines,  it 
was  perfectly  true  that  the  small  turbo-generators,  even 
under  fair  load  conditions,  showed  steam  consumption 
that  would  not  have  been  particularly  creditable  to  an 
old  slide  valve  engine.  Inasmuch  as  in  the  earlier  stages 
of  turbine  development  the  costs  still  remained  high, 
there  was  a  mighty  poor  outlook  for  small  turbines.  The 
reason  for  the  relatively  low  economy  of  the  smaller 
sizes  was  inherent  difficulty  of  design,  and  in  addition 
an  effort  to  secure  low  cost  at  a  time  when  the  manufac- 
ture of  turbine  units  had  not  settled  down  to  a  steady 
basis. 

As  time  has  gone  on,  however,  and  experience  has 
been  acquired,  the  outlook  is  better  and  the  brief  article 
presented  in  this  issue  on  the  performance  of  a  pair  of 
small  turbines  shows  that  the  situation  has  been  very 
much  improved.  The  turbines  considered  are  of  the 
geared  type,  which  enables  the  steam  end  of  the  outfit 
to  be  designed  for  a  better  rotative  speed,  and  hence 
for  better  efficiency  than  if  directly  coupled.  The  two 
plants  considered  are  at  Dowagiac,  Mich.,  and  Hoopes- 
ton,  111.  The  first  is  a  municipal  lighting  plant  where 
the  load  is  less  than  50  kw.  and  operating  conditions 
distinctly  unfavorable  to  economy. 

Although  the  Dowagiac  unit  has  a  rating  of  only  150 
kw.  it  is  obvious  that  the  local  conditions  are  abomina- 
ble, particularly  as  the  steam  pressure  is  only  150  lb. 
with  no  superheat.  Under  these  circumstances  the 
plant  is  lucky  in  getting  off  with  a  little  over  32  lb.  per 
kilowatt-hour,  including  auxiliaries.  This  record  does 
not  look  big  to  the  engineer  who  is  wont  to  think  about 
5000-kw.  units  with  200  lb.  of  steam  and  superheat,  but 
with  a  consumption  of  less  than  4  lb.  of  coal  per  kilo- 
watt-hour it  compares  very  creditably  with  many  a 
much  more  pretentious  station.  The  other  plant,  that 
at  Hoopeston,  is  also  operated  under  wretched  load  con- 
ditions, and  non-condensing  at  that. 

As  everybody  knows,  running  a  turbine  non-condens- 
ing is  like  shoveling  coal  into  the  river,  and  it  is  not 
surprising  to  find  this  plant,  for  which  full  load  steam  1 
consumption  of  38  +  lb.  was  guaranteed,  requiring  9  lb. 


I 


July  8,  1916 


ELECTRICAL    WORLD 


59 


of  coal  per  kilowatt-hour  in  its  actual  operation.  It  is 
only  fair  to  say,  however,  that  this  figure  will  be  con- 
siderably reduced  when  a  proposed  cooling  pond  is  in- 
stalled and  the  plant  operated  condensing.  The  Dowa- 
giac  plant  certainly  shows  that  a  fair  degree  of  economy 
on  an  underloaded  small  turbine  unit  is  not  impossible. 
The  coal  consumption  of  the  Hoopeston  plant  should 
serve  as  a  scarecrow  to  warn  against  working  a  per- 
fectly respectable  and  well-intentioned  turbine  non- 
condensing. 


Water-Power  Monopoly  and  the  Market 

THE  notion  exists  in  the  minds  of  the  public  and 
also  in  the  minds  of  government  officials  who 
ought  to  know  better,  that  a  utility  gets  more  than  it  is 
entitled  to  under  the  economic  conditions  of  to-day. 
Therefore,  the  obvious  action  they  take  is  to  repress  the 
utility,  curtail  its  privileges,  hamper  its  development 
and  take  from  it  the  hope  of  return.  That  such  action 
(las  thus  far  been  unsuccessful  is  due  more  to  the  wis- 
iom  and  prudence  of  the  managers  of  utilities  and  the 
aasic  economic  principles  underlying  central-station 
ivork  than  to  the  lack  of  shrewdness  on  the  part  of  the 
igitator  and  zealous  believer  in  a  paternalistic  govern- 
nent.  This  is  clearly  evidenced  in  the  handicaps  which 
ire  cast  in  the  way  of  the  development  of  water-powers. 
[t  ought  to  be  patent  even  to  a  novice  that  every  kilo- 
vatt-hour  of  energy  made  from  water-power  means  the 
saving  of  so  many  pounds  of  coal;  and  when  it  is  con- 
sidered that  coal  is  used  very  inefficiently  in  steam- 
mgine  practice  any  effort  to  save  it  should  receive  en- 
;ouragement.  In  the  matter  of  service,  it  will  be  con- 
;eded  that  two  water-power  stations  connected  together 
ire  better  than  one,  and  ten  interconnected  stations 
itill  better.  Hence  the  advantage  of  monopoly  of  sup- 
)ly  in  any  territory. 

In  California  it  has  been  shown  that  the  more  water- 
)ower  stations  there  are  interconnected  to  a  system  the 
ess  the  necessity  for  using  steam,  providing  always 
hat  there  is  sufficient  water-power  available.  Never- 
heless,  hydroelectric  development  is  hampered  there.  In 
Montana,  without  monopolizing  the  water-power  of  the 
jtate,  the  electric  transmission  company  has  been  able 
>n  purely  economic  grounds  to  get  a  monopoly  of  the 
narket.  Such  a  monopoly  is  presaged  on  low  rates  for 
lervice  which  experience  has  shown  to  be  more  re- 
iable  than  the  service  displaced.  Now,  to  wait  until 
he  market  clamors  for  power  is  not  the  habit  of  cen- 


tral-station men.  They  are  primarily  aggressors.  They 
have  implicit  faith  in  the  power  of  electricity  to  do  any- 
thing that  any  other  form  of  energy  can  do  and  in  the 
vast  majority  of  cases  to  do  it  better  or  cheaper.  Like 
crusaders  they  go  forth  to  conquer  the  market.  That 
they  displace  steam  with  electricity  is  not  marvelous, 
especially  when  they  can  show  such  material  savings  as 
in  the  State  of  Montana.  There  is  no  sinister  force 
at  work,  nothing  underhanded  or  unlawful;  the  magic  is 
in  the  electricity  and  not  in  the  men  who  sell  it.  For 
that  reason  they  cannot  comprehend  why  handicaps 
should  be  placed  in  their  path  and  the  right  to  develop 
withheld.  Eventually  no  water-power  streams  will  be 
flowing  to  waste  and  electricity  will  dominate  the  power 
field.     Then  why  fight  the  inevitable? 


Service  More  Important  Than   Economy 

SEVERAL  papers  at  the  Cleveland  meeting  of  the 
A.I.E.E.  brought  into  relief  the  refinement  to  which 
the  engineer  of  operating  companies  has  carried  de- 
velopment in  protecting  circuits.  One  factor,  empha- 
sized in  the  discussion  and  deserving  of  especial  record, 
is  the  relation  between  efficiency,  economy  and  service. 
Improvement  in  service  may  be  the  sole  justification 
of  a  very  large  expenditure  in  experiment,  tests  and 
new  apparatus.  Thousands  of  dollars  have  been  spent 
by  one  large  company  to  eliminate  interruptions  to 
service  from  lightning.  The  cost  of  protecting  the  cir- 
cuits, to  say  nothing  of  the  development  costs  in  analyz- 
ing the  unknown  phases  of  the  problem  and  in  experi- 
mental work,  are  far  above  the  money  saving  in  repairs 
or  replacements  to  damaged  apparatus.  The  motive 
behind  the  development  is  not  economy  or  input-output 
efficiency.  Refinements  in  practice  result  in  a  service 
which  is  practically  100  per  cent  lightning-proof.  This 
investigation  is  a  most  valuable  contribution  to  the 
industry,  and  a  splendid  example  of  enlightened  selfish- 
ness which  dictates  the  policy  of  a  privately-owned 
utility.  It  was  pointed  out,  however,  that  there  is  not 
yet  possible  a  standard  of  service  which  can  be  applied 
as  the  ideal  for  every  condition.  A  thickly-populated 
community,  with  customers  strung  on  the  company's 
circuits  like  beads  on  a  string,  presents  one  set  of  con- 
ditions. A  branch  line  into  a  thinly-inhabited  section 
involves  another  group.  No  thinking  judge  of  service 
would  assume  that  the  refinements  possible  in  one  case 
are  essential  in  all  cases. 


A 


S  previously  announced,  on  July  15 
will  be  published  the  first  issue  of 


The  Coming  Issues 

iiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiininuiiiiiniiiifliufliiuimonnnoiHiu 


•Electrical  Merchandising,"  a  monthly  magazine 
dealing  with  the  detail  methods  of  sales,  business  and 
merchandising.  This  expansion  of  the  service  of  the 
Electrical  World  makes  possible  at  the  same  time  a 
development  of  the  weekly  journal  in  the  broader  phases 
of  commercial  and  business  policy.  These  changes  are 
exemplified  in  the  departments  "Commercial  and  Busi- 
ness Policy,"  "Wiring  and  Illumination"  and  "Review 
of  Trade  and  Market  Conditions."  In  the  first,  the 
Electrical  World  will  continue  to  present  the  broad 


commercial  and  business  articles  which 
formed  a  part  of  the  department  "Mar- 
keting Electricity."  Wiring  and  illuminating  engineer- 
ing practice  will  be  covered  in  the  second  department. 
Market  conditions  which  underlie  the  general  trade  and 
commercial  development  will  be  presented  in  the  third 
department,  "Review  of  Trade  and  Market  Conditions," 
which  is  a  development  of  the  section  "Finance,  Com- 
merce and  Industry."  Next  week  special  articles  on 
general  engineering,  including  descriptions  of  engi- 
neering practice  in  maintaining  servioe  against  inter- 
runtions,  including  lightning,  will  be  of  timely  interest. 
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Niagara  Falls  Industrial  Campaign  for 
More  Power 

Electrochemical  industries  and  otiier  great  manufac- 
turing establishments  along  the  Niagara  frontier  are 
co-operating  with  the  Niagara  Falls  (N.  Y.)  Board  of 
Trade  in  a  vigorous  campaign  which  has  been  launched 
to  obtain  more  electric  power.  Every  unit  of  energy 
generated  from  the  diversion  of  15,000  cu.  ft.  of  water 
a  second,  the  limit  permitted  by  Congress,  that  can  be 
used  is  employed,  but  generating  plants  cannot  meet 
demands  made  upon  them.  The  campaign,  which  is  of 
an  educational  nature,  has  been  launched  in  an  effort 
to  have  Congress  increase  the  diversion  to  20,000  cu.  ft., 
the  maximum  fixed  by  international  treaty.  This  addi- 
tional diversion  would  generate  80,000  hp. 

The  directors  of  the  board  of  trade  have  authorized 
the  publication  of  literature  by  the  city  industrial  com- 
missioner giving  information  regarding  power  develop- 
ment, and  a  series  of  photographs  showing  that  the 
cataracts  will  not  suffer  as  a  scenic  wonder  as  a  conse- 
quence of  the  additional  diversion  of  4400  cu.  ft. 
Among  those  co-operating  in  this  educational  campaign 
are  A,  J.  Hooker  of  the  Hooker  Electro-Chemical  Com- 
pany, one  of  the  greatest  electric  industries  in  the 
country;  Frank  J.  Tone,  Morris  Cohn,  Jr.,  L  R.  Ed- 
munds, F,  A.  Lidbury  and  F.  L.  Lovelace,  secretary  of 
the  Niagara  Falls  Power  Company. 

Immense  quantities  of  literature,  it  is  said,  will  be 
circulated  broadcast  throughout  the  country  among 
manufacturers,  and  especially  throughout  western  New 
York  and  among  members  of  Congress  in  an  effort' to 
show  how  great  are  the  needs  for  the  additional  supply 
of  hydroelectric  power  to  the  great  industries  situated 
at  the  Falls. 


Not  to  Revoke  Export  License  of  Canadian 
Niagara  Company 

L.  F.  Lovelace,  secretary  of  the  Niagara  Falls  (N. 
Y.)  Power  Company,  denies  the  report  from  Toronto 
that  an  ultimatum  has  been  served  upon  the  Canadian 
Niagara  Power  Company,  a  subsidiary  of  the  American 
corporation,  to  the  effect  that  it  must  choose  between 
selling  almost  all  the  power  generated  at  the  Niagara 
Falls,  Ont.,  plant  to  the  Ontario  Hydro-Electric  Com- 
mission or  risk  the  danger  of  having  its  license  to  ex- 
port power  to  the  United  States  revoked.  The  Ontario 
government  has  called  for  50,000  hp.  to  be  delivered  by 
next  December. 

At  the  present  time  the  Canadian  Niagara  Power 
Company  is  exporting  75,000  hp.,  most  of  which  is  used 
in  Buffalo,  25  miles  away.  The  company  has  offered 
the  Ontario  commission  32,000  hp.,  the  amount  availa- 
ble over  the  block  which  is  now  exported.  New  gener- 
ators are  being  added  to  the  equipment  of  the  Canadian 
generating  plant,  and  it  is  the  expectation  of  the  com- 
pany to  be  able  to  furnish  the  commission  with  the 
desired  75,000  hp.  by  December.  The  company  expects 
to  have  all  the  new  units  in  operati6n  early  next  year. 
All  the  power  the  company  is  exporting  to  the  American 
side  of  the  river  is  contracted  for,  and  if  the  export 
license  is  revoked  it  would  seriously  cripple  many  Buf- 
falo industries. 


PACIFIC  GAS  &  ELECTRIC  REPORT 

Gross  Revenue  for  1915  Amounted  to  $18,530,301,  an 
Increase  of  $1,617,613  During  the  Year 

The  annual  report  of  the  Pacific  Gas  &  Electric  Com- 
pany for  the  year  ended  Dec,  31,  1915,  shows  results  of 
a  very  satisfactory  year.  Gross  operating  revenue 
amounted  to  $18,530,301,  a  gain  of  $1,617,613  over  1914. 
Merchandising  profits  and  miscellaneous  income  were 
greater  than  for  the  previous  year  by  $106,063,  the 
total  being  $413,879.  There  was  added  to  surplus  $4,- 
212,766,  which  is  $2,645,666  more  than  the  1914  balance. 
The  corporate  surplus,  however,  was  but  $716,671,  a 
decrease  of  $759,650.  This  was  brought  about  by  the 
6  per  cent  dividend  declared  on  the  first  preferred 
stock  and  the  6  per  cent  common  stock  dividend.  In 
1914  the  former  amounted  to  but  $14,983  and  there 
was  no  common  dividend.  There  was  also  an  item  of 
$167,017  for  miscellaneous  adjustments  which  did  not 
appear  in  the  1914  figures.  On  the  other  hand,  the 
reserves  for  revenue  involved,  pending  rate  litigation, 
were  reduced  by  $156,074  to  $398,288. 

The  income  account  for  1915  with  comparative  fig- 
ures for  1914  follows: 

1915  1914 

Gross    operating    revenue $18,530,301.04  $16,912,687.92 

Deduct  maintenance,  operating  ex- 
penses, taxes  and  reserves  for 
uncollectable  accounts  and  casu- 
alties         9,205,592.61  8,913,921.58 

Reserve    for    depreciation 1,380,000.00  1,000,000.00 

Net    earnings   from    operation....     $7,944,708.43  $6,998,766.34 

Add  profit  on  merchandise  sales 
and  other  miscellaneous  in- 
come      413,878.87  307,815.77 

Total  net  income $8,358,587.30  $7,306,582.11 

Bond  and  other  interest 3,985,410.52  4,191,401.39 

Balance    $4,373,176.78  $3,115,180.72 

Bond  and  note  discount  and  ex- 
pense    160,410.43  469,515.01 

Balance  to  surplus $4,212,766.35  $2,645,665.71 

Sales  of  electricity  increased  during  the  year  13.39 
per  cent,  the  gross  in  that  department  being  $9,924,482, 
Gas,  the  total  sales  of  which  amounted  to  $7,560,185, 
showed  an  increased  sale  of  7.78  per  cent. 

The  operating  revenue  of  the  electric  department  was 
derived  as  follows: 

Electi-ic    Department  1915  1914  Increase 

Commercial  and  residential  busi- 
ness      $4,486,451  $3,973,012  $513,439 

State,      countv      and      municipal 

business    787,61 2  739,083  48,529 

Sales    of    power  : 

Agricultural  industry    354,171  350,551  3,620 

Mining  industry   650,740  591,314  59,426 

Transportation  industry 870,326  756,343  113,983 

Manufacturing   industry    1,663,099  1,553,640  109,459 

Other  electric  light  and   power 

corporations    306,059  304,031  2,028 

Commercial   and   miscellaneous  513,460  487,714  25,746 

Panama  -  Pacific       International 

Exposition — light  and  power.  .  291,146      291,146 

Temporary  lighting  and  power.  .  1,418  3,761  *2,343 

$9,924,482      $8,759,449      $1,165,033 

♦Decrease. 

Fifty-three  per  cent  of  the  year's  gross  income  was 
derived  from  sales  of  electricity,  40  per  cent  from  sales 
of  gas,  2  per  cent  from  street  railway  operation  and  5 
per  cent  from  other  sources.  Of  the  total  gross  operat- 
ing revenue,  94  per  cent  was  derived  from  private  con- 
sumers and  the  remaining  6  per  cent  from  public  pur- 
poses.    There  was  an  increase  during  the  year  of  24,- 
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!40  customers  bringing  the  total  served  at  the  close  of 
L915  up  to  403,545.  The  average  gross  revenue  per 
;onsumer  was  $44.86  in  1915  as  against  $43.19  in  1914 
ind  $43.78  in  1913.  The  net  gain  in  customers  during 
;he  past  eight  years  has  been  at  the  average  rate  of 
!7,616,  or  more  than  15  per  cent  per  annum. 

Total  expenses,  excluding  depreciation,  increased 
)291,671.03.  The  ratio  of  these  expenses  to  gross  oper- 
iting  revenue  decreased  from  52.7  per  cent  in  1914  to 
19.7  per  cent  in  1915,  indicating  that  the  larger  expen- 
Jitures  were  mainly  a  reflection  of  the  greater  volume 
)f  business  transacted ;  electric  sales,  as  a  matter  of 
"act,  having  increased  by  more  than  42,000,000  kw.-hr., 
md  gas  sales  by  more  than  678,000,000  cu.  ft. 

Maintenance  and  Depreciation 

There  was  charged  to  maintenance  during  the  year 
;970,886.37,  in  addition  to  which  $1,380,000  was  set  up 
n  operating  expenses  as  a  reserve  for  depreciation, 
naking  the  total  upkeep  provision  for  the  year  $2,350,- 
586.37,  or  12.41  per  cent  of  the  gross  revenue  for  the 
^ear;  or  12.68  per  cent  if  profits  on  merchandise  sales 
ind  other  miscellaneous  income  be  omitted  from  gross 
•evenue.  Total  upkeep  expenditure  was  equivalent  to 
.1.06  per  cent  of  the  gross  operating  revenue  of  the 
ear,  and  compares  with  an  average  of  7.21  per  cent 
xpended  during  the  same  year  by  seven  others  of  the 
argest  public  utilities  of  the  State  of  California,  with 
ggregate  gross  operating  revenues  of  $21,945,773. 

During  the  year  1916,  $1,500,000  will  be  set  up  in 
operating  expenses  as  a  depreciation  reserve,  in  addi- 
ion  to  the  usual  charges  for  ordinary  maintenance, 
^his  compares  with  $1,380,000  set  aside  for  deprecia- 
ion  in  1915.  The  latter  amount  is  slightly  in  excess  of 
he  annual  depreciation  calculated  for  the  entire  prop- 
rty  on  the  basis  of  allowances  heretofore  made  in  vari- 
us  rate  hearings. 

The  following  statement,  which  is  practically  on  a 
ash  basis,  shows  the  disposition  of  gross  profits  during 
en  years  ending  Dec.  31,  1915: 

Disposition  of  Gross  Profits  During  Ten  Years 
Ending  Dec.  31,  1915 
Expended      for      construction      and      acquisition      of 

property     $56,474,164.53 

ncrease  in  working  capital 7,553,964.04 

'otal   increase  in  assets $64,028,128.57 

'alue  received  for  capital  stock  issues.  $12,429,533.32 

''alue  received  lor  bonds  and  de- 
bentures issued  or  assumed,  less 
bonds   and   debentures   retired 34,462,660.76 

Assessment  of  preferred  stockholders 
in    1907     1,000,000.00 

47,892.194.08 

Salance,  being  amount  expended" out  of  $31,649,830.06 
of  gross  profits,  for  construction  and  acquisition 
of  property  and  other  assets,  after  using  for  this 
purpose  the  entire  net  proceeds  of  $47,892,194.08 
from    the    issue    or    assessment    of    capital    stock 

and  bonds *$16,135,934.49 

Further  Disposition  of  Gross  Profits 

ilehabilitation  of  property  : 
Repairs   of  damage   by   1906   fire...     $2,171,511.03 
Replacement  of  depreciated  property  **6,087,739.88 

$8,259,250.91 

Discount   on  gold  notes 631,435.37 

Organization  expenses    261,032.94 

Expenses  in  1908-1910  San  Francisco 
gas     and     electric     company     rate 

cases 64,504.05 

Sundries 56,354.03 

Dividends  paid  in  cash 6.241.318.27 

15,513,895.57 

Gross  profits  accounted   for $31,649,830.06 

♦Includes  all  equities  which  may  be  shown  in  other  sections  of 
his  annual  report  to  have  been  created  from  profits. 

••Charged  to  depreciation  reserve  $5,886,575.77  :  to  surplus 
^201,164.11. 

Attention  is  called  to  the  fact  that  out  of  the  profits 
)f  $31,649,830.06  arising  from  the  conduct  of  the  busi- 
less  during  the  past  ten  years,  after  providing  for  all 
ixpenses  of  maintenance,  operation,  taxes,  bond  inter- 
ist  and  reserves  for  uncollectable  accounts  and  casual- 
ies,  less  than  one-fifth  has  been  paid  out  in  cash  divi- 


dends to  stockholders,  both  common  and  preferred,  and 
more  than  four-fifths,  amounting  to  $25,408,511.79,  has 
been  conserved  for  the  benefit  of  the  property.  Of  the 
latter  amount  $16,135,934.49  has  gone  to  the  creation  of 
additional  plant  and  of  other  tangible  assets,  and  $8,- 
259,250.91  has,  through  the  rehabilitation  and  replace- 
ment accounts,  gone  to  the  preservation  of  already  exist- 
ing assets;  or,  to  state  the  matter  in  another  way,  for 
every  dollar  of  cash  dividends  paid  to  stockholders  dur- 
ing this  period,  the  company  has  put  back  into  the 
property  for  permanent  additions  and  improvements 
and  other  concrete  assets  $2.58,  and  for  the  preserva- 
tion of  existing  assets  $1.32  in  addition  to  $10,954,766 
expended  for  ordinary  maintenance. 

During  the  year  there  was  sold  to  employees,  cus- 
tomers and  others  using  within  the  territory  served  by 
the  company  $3,785,100  of  first  preferred  stock. 

Securities  of  Company 

Since  its  organization  ten  years  ago  this  company, 
directly  and  through  its  bankers,  has  sold,  for  cash, 
securities  of  the  aggregate  par  value  of  $80,421,400, 
the  entire  proceeds  of  which,  aggregating  $70,537,705, 
have  been  expended  solely  for  the  perpetuation  and  en- 
largement of  this  California  enterprise.  To  meet  future 
needs  for  new  capital  the  company  will  have  available, 
when  and  as  required  and  when  and  as  authorized  by 
the  Railroad  Commission,  the  following  securities  issu- 
able only  for  extensions,  additions,  betterments,  im- 
provements and  the  refunding  of  existing  obligations, 
as  specified  in  the  public  utilities  act  of  California : 

General  and  Refunding  5  per  cent  Bonds  : 

Reserved  for  retirement  of  all  under- 
lying bond  issues $48,090,800 

Reserved     for     additions,     betterments 

and    improvements    at    90%    of    cost        70,112,200 

In  Treasury,  available  for  general  cor- 
porate purposes 2,900,000 


Outstanding  in  hands  of  public 

Canceled  through  operation  of  sinking  funds. 


Total    authorized    issue 

First  Preferred   6  per  cent  Stock  : 

Reserved     for    exchange    for    original 

preferred  stock  after  July   1,  1916..      $10,250,000 
Reserved    for    additions,    betterments, 

improvements,  etc 27,163,600 


$121,103,000 
28,082,000 
815,000 

$150,000,000 


Outstanding  in  hands  of  public. 


$37,413,600 
12,586,400 


Total   authorized   issue 

Common   Stock  : 

Available    for    future    coriiorate    purposes     (includ- 
ing stock  owned  by  subsidiary  companies) 

Outstanding  in   hands  of  public 


50,000,000 


$65,964,142 
34,035,858 


Total    authorized    issue $100,000,000 

New  Plants 

There  has  been  no  change  in  the  installed  capacity  of 
electric  plants  since  the  last  report.  Preliminary  steps 
have,  however,  been  taken  for  the  completion  during 
the  year  1916  of  power  houses  Nos.  4  and  5,  known  as 
the  Halsey  and  Wise  plants,  on  the  South  Yuba  sys- 
tem, with  a  combined  installed  capacity  of  approximately 
80,000  hp.  or  about  the  present  capacity  of  the 
installation  now  in  the  Drum  power  house  on  the  same 
system.  This  additional  construction  is  in  accordance 
with  the  general  plan  outlined  in  the  annual  report  for 
the  year  1913,  and  will  enable  the  company  to  make  a 
substantial  addition  to  its  developed  power  resources  at 
a  comparatively  small  outlay,  as  the  same  water  that 
now  operates  the  Drum  power  house  will  also  operate 
power  houses  4  and  5  without  requiring  the  construct- 
tion  of  additional  water  storage  facilities,  canals,  etc., 
above  the  Drum  power  house.  These  power  houses 
will  be  connected  with  the  general  system  by  steel  tower 
transmission  line  connected  with  the  present  Electra 
line  just  above  Stockton. 

The  connected  load  increased  10  per  cent.,  to  525,541 
hp.  There  was  generated  in  steam  plants  166,916,794 
kw.-hr.,    an    increase    of   over   65,000,000   kw.-hr.,    due 
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partly  to  the  demands  of  the  Panama-Pacific  Interna- 
tional P]xposition.  The  etticiency  of  the  steam  plants 
measured  by  the  energy  generated  per  barrel  of  oil  was 
by  far  the  highest  attained  since  the  company's  installa- 
tion of  nu)dern  turl)ines,  the  kilowatt-hours  per  barrel 
of  oil  being  212. ;?4. 


CONDITIONS  IN  MEXICO 

Investigation  of  a   Number  of  Companies  Financed 

by  Foreign  Capital  Shows  Reports  of  Damage  to 

Properties   to    Be   Greatly    Exaggerated 

Following  a  recent  visit  to  Mexico,  F.  H.  Phippen  and 
E.  D.  Trowbridge  made  a  report  on  a  number  of  light 
and  power  and  railway  properties  situated  in  Mexico 
and  financed  by  foreign  capital.  The  enterprises  cov- 
ered by  this  report,  which  are  commonly  known  as  the 
Pearson  Mexican  Electric  Enterprises,  are  as  follows: 
Mexico  Tramways  Company ;  Mexico  Electric  Tram- 
ways, Ltd.;  Ferricarriles  del  Distrito  Federal,  S.A.;  the 
Mexican  Light  &  Power  Company,  Ltd. ;  the  Mexican 
Electric  Light  Company,  Ltd.;  Pachuca  Light  &  Power 
Company ;  El  Oro  Electric  Light  &  Power  Company, 
Ltd.;  Mexican  Steel  &  Chemical  Company,  Ltd.;  Officina 
Electro-Technico  de  Inspeccion  y  Comprobacion,  S.A. 
The  report  states  in  part: 

"As  is  generally  known,  the  conditions  in  Mexico  have 
been  very  much  upset  during  the  past  several  years. 
We  do  not  feel  competent  to  give  an  opinion  as  to  when 
or  how  these  conditions  will  again  become  normal,  but 
pending  their  becoming  somewhat  fixed,  some  general 
basis  should  be  arrived  at  whereby  all  of  the  companies 
undertake  to  stand  together  for  the  fulfilment  of  their 
concession  obligations  and  the  maintenance  of  their 
properties.  When  the  future  of  Mexico  is  reasonably 
assured  the  representatives  of  the  various  companies 
will  doubtless  be  able  to  agree  on  some  basis  of  re- 
organization and  adjustment  fair  to  all  interested. 
When  we  left  Toronto  we  were  of  the  opinion  that 
great  damage  had  been  done  to  the  physical  properties 
of  the  companies,  particularly  to  those  of  the  tram- 
,'ways.  We  were  pleased  to  find,  however,  that  these  re- 
ports were  much  exaggerated.  We  did  not  attempt  to 
accurately  estimate  the  loss  from  destruction  of  prop- 
erty or  from  depreciation  due  to  lack  of  repairs. 

"Without  a  careful  analysis  of  the  records  covering 
the  last  eighteen  months,  it  will  be  difficult  to  deter- 
mine how  much  revenue  has  been  lost  by  improper 
operation  by  the  government. 

Effect  of  Lessened  Value  of  the  Peso 

"The  most  serious  part  of  the  situation,  so  far  as  the 
companies  are  concerned,  is  the  fall  which  has  taken 
place  in  the  value  of  the  peso.  Under  the  Mexican  laws 
the  consideration  of  all  contracts  must  be  expressed  in 
Mexican  currency.  This  has  resulted  in  placing  prac- 
tically all  of  the  income  of  the  various  companies  on  a 
paper  basis.  In  normal  times  a  peso  was  approximately 
worth  an  ounce  silver  or  50  cents.  As  a  peso  was  100 
centivos  this  value  was  usually  spoken  of  as  a  2  to  1 
basis. 

"At  the  time  we  visited  Mexico  the  value  of  the  peso 
had  depreciated  so  that  $1  would  buy  27  pesos.  When 
we  left  Mexico  three  weeks  later,  it  had  further  de- 
preciated until  more  than  50  pesos  could  be  obtained  in 
exchange  for  one  American  dollar.  As  the  principal 
part  of  the  companies'  supplies  must,  be  purchased  on  a 
gold  basis,  the  result  has  been  disastrous  to  their  enter- 
prises. 

"Naturally  it  has  been  impossible  to  advance  wages 
so  as  to  take  care  of  the  decreasing  value  of  the  cur- 
rency.    The  prices  of  commodities  have  gone  up  almost 


to  a  gold  basis.  This  has  resulted  in  a  disorganized 
condition  of  affairs  in  general,  and  has  been  disastrous 
to  net  earnings. 

Legal  Status 

"In  spite  of  the  conditions  which  have  prevailed,  tha 
legal  status  of  the  companies  has  not  been  affected. 
The  obligations  imposed  by  the  concessions  have  been 
carried  out,  all  taxes  have  been  duly  paid,  and  as  a 
whole  the  record  in  this  respect  is  clear.  It  appears 
reasonably  certain,  however,  that  the  Mexican  peso  will 
not  for  many  years  go  back  to  anything  like  its  former 
value.  If  this  assumption  be  correct,  it  may  become 
essential  to  negotiate  modifications  of  the  various  con- 
cessions. At  the  moment,  however,  it  is  obviously  un- 
wise to  attempt  anything  of  this  kind.  Any  tariff  in- 
creases which  may  be  necessary  in  the  near  future 
should  be  arranged  on  a  temporary  basis,  and  not  as 
permanent  alterations  of  the  companies'  concessions. 
The  contention  can  be  fairly  advanced  that  as  the  tariffs 
were  agreed  to  at  a  time  when  the  peso  had  a  recog- 
nized value  of  50  cents  gold,  the  companies  are  entitled 
to  modifications  which  will  afford  substantially  a  like 
earning  basis. 

Mexican  Light  &  Power  Company 

"When  conditions  were  normal,  the  revenue  of  the 
Mexican  Light  &  Power  Company,  Ltd.,  was  derived 
principally  from  the  sale  of  its  power  to  the  Pachuca 
company,  to  the  mines  at  El  Oro,  to  the  Mexico  Tram- 
ways Company  to  the  government  under  contracts  for 
lighting  and  pumping  purposes,  and  to  the  general  pub- 
lic in  and  about  Mexico  City  for  lighting  and  power 
purposes. 

"When  we  visited  Mexico  the  government  was  large- 
ly in  arrears  for  power  and  neither  the  Pachuca  com- 
pany nor  the  tramways  was  paying  anything  on  account 
of  the  power  used.  The  El  Oro  mines  are  largely  closed 
down,  so  that  the  revenue  derived  from  this  source  was 
exceedingly  low.  The  government  and  the  public  were 
paying  for  lighting  and  power  in  paper  currency.  The 
employees  of  the  company  were  receiving  an  average 
of  8  cents  gold  per  day,  a  sum  scarcely  sufficient  to  keep 
a  man  and  his  family  from  starvation.  Naturally,  they 
were  clamoring  for  a  substantial  increase.  They  were 
also  asking  other  concessions,  such  as  recognition  of  the 
labor  union. 

"Nothing  could  be  done  to  increase  the  El  Oro  income, 
as  that  depends  entirely  on  the  operation  of  the  mines. 
It  is  probable,  however,  that  at  least  one  of  the  larger 
mines  at  El  Oro  will  shortly  resume  operations.  If  so, 
the  income  of  the  company  will  be  substantially  in- 
creased. The  Tramways  company  at  the  present  mo- 
ment is  not  in  a  position  to  pay  for  power  supplied. 

Government  Contends  Against  Flat  Rate 

"The  Mexican  Light  &  Power  Company  has  for  some 
time  past  been  making  flat  rate  contracts  with  private 
light  customers ;  the  government  has  contended  that  in 
doing  so  they  were  violating  their  concession.  It  in- 
sisted that  the  practice  must  be  immediately  discon- 
tinued, and  that  some  adjustment  should  be  made  for 
previous  violations.  Soon  after  our  arrival  we  took  up 
with  the  Minister  of  Fomento  the  question  of  securing  a 
temporary  increase  in  light  and  power  tariffs  in  the 
federal  district.  We  also  explained  to  the  department 
how  it  was  that  the  company  was  making  flat  rate  con- 
tracts. 

"Owing  to  the  low  rates  at  which  electric  energy  is 
being  supplied  for  light  and  the  high  prices  of  candles 
and  kerosene  a  very  great  demand  has  sprung  up  in 
Mexico  City  for  electric  current  for  lighting  purposes, 
on  the  part  of  people  who  formerly  used  less  expensive 
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kinds  of  lighting.  The  company  was  without  funds  to 
obtain  the  necessary  meters  to  take  care  of  the  increased 
demands ;  consequently  it  was  compelled  either  to  refuse 
to  take  on  new  customers  or  take  them  on  on  a  flat  rate 
basis. 

"On  this  explanation  the  department  agreed  to  with- 
draw any  claim  against  the  Company  arising  by  reason 
of  these  contracts,  and  to  permit  the  company  to  con- 
tinue to  make  these  contracts  until  conditions  in  Mexico 
became  more  normal.  Further  it  consented  to  the  com- 
pany increasing  the  maximum  rate  allowed  by  its  con- 
cession by  100  per  cent.  These  arrangements  were  made 
without  in  any  way  affecting  the  company's  concession 
and  merely  as  a  tentative  measure  of  relief  during  ex- 
isting conditions. 

"We  endeavored  to  induce  the  department  to  consent 
to  our  compelling  some  of  the  customers  to  pay  for 
their  power  on  a  gold  basis.  The  department,  however, 
felt  that  as  these  prices  were  governed  by  existing  con- 
tracts, and  as  under  the  Mexican  law  the  consideration 
for  contracts  must  be  expressed  in  Mexican  currency, 
it  would  not  be  justified  in  authorizing  us  to  break  these 
contracts  and  to  substitute  a  gold  consideration.  The 
department  also  felt  that  the  general  economic  condi- 
tions scarcely  justified  any  of  the  customers  being  com- 
pelled to  pay  on  a  gold  basis.  On  the  whole  we  think 
the  department  dealt  with  us  fairly  and,  as  far  as  in  its 
opinion  it  reasonably  could,  met  our  wishes. 

"While  this  is  so,  the  net  result  is  far  from  satisfac- 
tory to  the  Mexican  Light  &  Power  Company.  The 
company  is  still  supplying  a  very  large  amount  of  power 
to  the  Mexico  Tramways  Company  without  present  com- 
pensation. The  government  refuses  to  increase  the 
rates  which  it  had  agreed  to  pay  for  power  for  pump- 
ing and  federal  lighting.  These  accounts  are  now  be- 
ing paid  by  the  government,  but  in  paper  currency.  The 
small  amount  realized  from  the  power  contracts  in  El 
Oro  and  the  cessation  of  all  receipts  from  Pachuca 
have  left  the  Mexican  Light  &  Power  Company  in  a 
position  where  it  is  exceedingly  diflficult  if  not  impossi- 
ble to  maintain  its  efficiency  and  meet  its  actual  operat- 
ing disbursements.  We  feel  that  the  other  companies, 
whose  interests  are  so  closely  associated  with  those  of 
the  Mexican  Light  &  Power  Company,  must  devise  some 
method  of  coming  to  this  company's  relief.  Notwith- 
standing these  conditions  we  felt  it  was  absolutely  nec- 
essary to  make  a  substantial  increase  in  the  men's 
wages.  These  negotiations  were  conducted  by  Mr. 
Graves,  the  general  manager  of  the  company,  and  re- 
sulted, we  understand,  in  an  increase  to  about  14  cents 
a  day  gold  at  the  present  value  of  the  peso.  It  was 
largely  to  enable  us  to  make  this  increase  that  the  De- 
partment of  Fomento  consented  to  increase  our  light- 
ing and  power  tariffs." 

The  Mexican  Light  &  Power  Company,  Ltd.,  was 
organized  in  1903  and  acquired  concessions  granted  to 
the  Societe  de  Necaxa  for  the  development  of  hydro- 
electric power  on  the  Necaxa  River.  At  a  later  date 
other  concessions  were  acquired,  and  the  company  now 
has  exclusive  rights  for  the  use  of  the  waters  of  the 
Necaxa,  Tenango,  Nexapa,  Xaltepuxla,  Zempoala,  Tasco, 
Xalaalpam  and  other  rivers,  with  other  necessary  rights. 


Electric  Illumination  on  the  Fourth 

Electric  illumination  this  year  more  than  ever  before 
marked  the  national  celebration  of  Independence  Day. 
While  formerly  long  strings  of  differently  colored  lamps 
hung  in  festoons  along  the  streets  was  the  most  popular 
form  of  decorative  lighting,  this  year  was  marked  by 
the  predominance  of  flood-lighting. 

Many  cities  in  response  to  the  wave  of  patriotism  that 


has  swept  over  the  country  had  laid  plans  for  flood- 
lighting the  local  Soldiers'  and  Sailors'  Monument,  the 
first  official  lighting  to  take  place  on  the  Fourth  of  July. 
Another  very  prominent  feature  in  this  year's  illumi- 
nation on  the  Fourth  was  the  electrically  lighted  flag. 
While  this  movement  has  been  in  progress  now  for  some 
months,  the  proper  celebration  of  Independence  Day  was 
used  as  a  leverage  for  making  sales  and  as  far  as  can 
be  found  out  was  successful. 


PlKito    hi/    Xnc    York    Edittnn    Compnii;/ 
FLOOD    LIGHTING    OF    SOLDIERS'    AND    SAILORS'    MONUMENT 

Details  of  the  arrangements  made  for  this  public  il- 
lumination were  more  or  less  the  same  all  over  the  coun- 
try and  for  that  reason  a  brief  description  of  the  ar- 
rangements made  for  New  York  City  only  will  be  given. 

The  schedule  of  the  committee  on  illuminations  of  the 
Mayor's  Independence  Day  committee  for  the  Fourth  of 
July  called  for  suitable  illumination  in  the  five  boroughs 
of  New  York.  There  was  a  total  of  approximately  55,- 
000,000  cp.  of  special  lighting  which  was  donated  by  the 
lighting  companies  of  the  various  boroughs.  It  con- 
sisted chiefly  of  outline  lighting  and  flood-lighting  of 
public  buildings  and  monuments,  colored  streamers  and 
Japanese  lanterns,  brightly-lighted  bandstands,  outdoor 
moving-picture  shows,  and  neighborhood  and  settlement 


Photo   hy   \ew   Ynrk   Edison   Conipiuiy 

ILLUMINATION   OF  CITY   HALL 

dances  in  the  streets.  City  Hall  glowed  with  126,000 
cp.  of  light  and  the  Soldiers'  and  Sailors'  Monument  on 
Riverside  Drive  had  a  battery  of  powerful  flood  illumi- 
nation turned  on  it  from  all  sides,  bringing  out  its 
beautiful  architectural  features.  The  light  on  the  mon- 
ument totaled  1,100,000  cp. 
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More  Business  for  the  Electrical  Exporter 

Co-operation  in  Foreign  Trade  Will  Give  Us  World  Markets — Russia  Offers  a  Vast  Field 

for  Our  Products,  Says  W.  S.  Kies 


EICIITH    IN   A   SKRIES   OK   "TALKS   IN 

THE  INDUSTRY" 

By  Frkdkric  Nicholas 


International  conditions  have  changed  for  the 
American  electrical  manufacturer.  The  European 
war  has  revolutionized  marketti,  buying  habits  and 
opjwrtunities.  What  it  has  done  already  indicates 
the  greater  changes  which  it  means  in  the  future. 
The  American  International  Corporation  is  one  of 
the  opportune  developments  which  show  the  keen  ap- 
preciation of  trade  expansion  possibilities.  William 
S.  Kies,  vice-president  of  this  corporation,  and  also 
a  vice-president  of  the  National  City  Bank  of  New 
York,  has  given  the  Electrical  World  an  interview 
pointing  out  the  need  of  Congressional  action  in 
order  that  the  proffered  opportunity  may  not  be  lost. 


4  4'nr^^E  opportunities  and  problems  of  the  pres- 
I  ent  situation  In  the  commerce  of  the  world 
have  a  bearing  of  almost  critical  importance 
upon  the  future  of  the  United  States  as  a  manufactur- 
ing nation,"  said  Mr.  Kies.  "Either  we  as  an  indus- 
trial nation  will  look  beyond  the  immediate  prosperity 
of  the  moment  and  after  careful  planning  on  a  large 
scale  get  to  work  to  make  good  our  great  trade  oppor- 
tunity, or  we  will  see  only  the  profits  of  a  temporary 
situation  and  neglect  vastly  greater  permanent  expan- 
sion of  business  in  coming  years. 

"We  are  now  upon  the  crest  of  a  high  wave  of  money- 
making  in  which  everybody  is  participating,  and  as  a 
consequence  there  has  been  an  unprecedented  demand 
for  every  kind  of  merchandise  here  at  home,  so  that 
hundreds  of  manufacturing  plants  are  in  operation 
twenty-four  hours  in  the  day.  This  has  been  an  out- 
growth of  urgent  'rush'  business  having  to  do  with 
the  war.  What  will  happen  when  the  abnormal  cause 
of  this  phenomenal  activity  no  longer  throws  wealth 
upon  us? 

The  Grave  Problem  of  Labor. 

"Generally,  our  manufacturers  appreciate  the  fact 
that  this  is  only  temporary,  and  are  conseirving  their 
resources.  We  do  not  see  much  foolish  expansion  of 
plants  depending  upon  a  war  of  long  duration.  Only 
direct  costs  of  production,  including  the  wages  of  labor, 
have  been  allowed  to  get  away  from  the  proportions  of 
steady,  peace-time  industry.  The  labor  situation,  in 
its  bearing  upon  the  future,  is  one  of  the  serious  fea- 
tures of  the  time.  It  demands  study  as  one  of  our 
gravest  internal  problems.  Can  the  manufacturers  and 
their  labor  forces  get  together  in  preparation  for  a 
readjustment  of  things  when  the  end  of  the  war  comes? 
Would  it  not  be  wise  for  manufacturers  now  to  be 
frankly  discussing  with  their  men  the  subject  of  wage 
schedules?  In  my  judgment  most  industries  should 
have  a  wage  standard  with  a  minimum  below  which 
wages  shall  never  go  and  a  system  of  extra  payments 
automatically  advanced  with  increases  in  prices,  wages 
thus  adjusting  themselves  to  the  more  generous  con- 
ditions of  times  of  easy  prosperity  or 'to  the  necessarily 
close  economies  of  adverse  periods.  Labor,  approached 
reasonably  with  such  a  plan,  ought  to  see  its  justice 
and  expediency  in  the  face  of  the  uncertainties  of  the 
future.     A  wage  adjustment  is  sure  to  come.     Cannot 


the  adjustment  be  worked  out  now  as  a  result  of 
thoughtful  co-operation,  in  advance  of  the  day  when 
actual  necessity  will  compel  action,  and  thus  avert  the 
loss  inevitable  if  it  be  left  to  the  arbitrament  of  strikes 
and  lockouts? 

The  Coming  Competition 

"In  many  lines  of  manufacture,  intense  competition 
is  almost  sure  to  develop  immediately  upon  the  making 
of  peace.  The  certainty  of  this  is  so  important  that 
no  manufacturer  in  any  line  can  individually  afford  to 
ignore  it  as  regards  his  own  products.  The  outcome  of 
the  war  will  decide  what  particular  lines  of  manufac- 
ture will  be  most  keenly  affected,  also  what  form  the 
competition  will  take.  If  Germany  wins,  a  study  of 
her  competition  in  the  past  shows  that  our  manufac- 
turers should  be  prepared  for  the  most  searching  com- 
petition in  every  market  available  to  Germany,  both 
here  and  abroad. 

"The  question  as  to  what  is  the  best  commercial  pre- 
paredness for  the  coming  competition  to  be  made  in  a 
large  way,  beyond  the  careful  attention  to  the  econ- 
omies and  efficiencies  of  his  own  establishment  that 
every  individual  manufacturer  will  give,  must  be  an- 
swered straightway  by  co-operation  of  manufacturers 
in  export  associations  able  to  meet  foreign  combina- 
tions on  equal  terms.  Our  manufacturers  are  now 
much  better  acquainted  with  the  principles  and  the 
methods  of  handling  foreign  business  than  they  were 
before  the  war.  As  a  nation  we  have  made  quite  a 
good  advance,  even  if  it  be  moderate,  in  our  equipment 
for  export  selling.  Young  men  have  become  interested 
in  looking  to  foreign  trade  as  a  career.  Our  export 
managers  have  greatly  widened  their  circle  of  foreign 
customers.  But  we  limit  our  possibilities  of  handling 
foreign  business  to  a  range  of  manufactures  not  near- 
ly as  broad  as  we  might  sell  abroad  by  the  present  ne- 
cessity of  going  at  the  foreign  market  individually. 
Highly  efficient  selling  organizations  are  necessary  in 
doing  a  big  export  business.  It  is  very  costly  to  or- 
ganize and  maintain  these.  It  is  so  costly  that  it 
throws  on  the  individual  manufacturer  in  many  lines 
a  burden  of  expense  that  his  foreign  profits  cannot 
meet.  The  answer  is  co-operation — combination  if  you 
please — among  the  manufacturers  in  doing  their  ex- 
port business.  Manufacturers  can  get  their  selling 
costs  down  and  divide  good  profits  between  them  in 
foreign  trade  absolutely  inaccessible  to  them  on  account 
of  the  plain  arithmetic  of  salesmen's  expenses  if  they 
try  it  individually. 

A  Co-Operative  Foreign  Sales  Campaign 

"There  are  dozens  of  ways  in  which  combination 
would  be  especially  effective,  apart  from  the  matter  of 
cost.  Suppose,  for  instance,  that  a  number  of  electrical 
manufacturers,  competing  in  about  the  same  lines  in 
the  domestic  market,  should  get  together  for  a  foreign 
business.  They  might  find  a  way  of  cheap  manufac- 
ture of  special  export  apparatus,  bearing  a  trade-mark 
owned  in  common,  meeting  competition  on  a  price 
basis  in  export  markets,  and  giving  a  back-log  for  the 
gradual  building  up  of  sales  of  the  special  products  of 
American  quality  manufactured  by  the  different  con- 
cerns in  the  combination.  Considering  the  variety  of 
products  and  designs  manufactured  in  this  country,  a 
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co-operative  campaign  of  sales  abroad  could  be  made 
very  attractive.  It  could  be  made  to  cost  the  individual 
manufacturers  a  comparatively  small  amount.  It  w^ould 
bring  some  foreign  sales  to  manufacturers  who  cannot 
now  reach  foreign  customers  effectively. 

Legislation  for  Export  Associations 

"There  is  every  good  prospect  of  legislation  at  this 
session  of  Congress  that  will  permit  such  export  as- 
sociations. The  Federal  Trade  Commission  has  recom- 
mended it  in  a  very  able,  masterly  report.  The  Presi- 
dent has  indicated  that  he  is  in  favor  of  it.  But  in 
the  last  analysis  the  question  of  whether  Congress  will 
enact  the  desired  legislation  depends  on  the  manufac- 
turers. If  they  are  asleep,  we  risk  the  loss  of  this  most 
important  and  constructive  piece  of  legislation.  Only 
this  action  by 
Congress  will 
save  our  manu- 
facturers from 
the  necessity  of 
doing  as  they 
have  done  in  the 
past  —  competing 
with  each  other 
on  foreign  busi- 
ness, with  unnec- 
essary waste  of 
resources  and 
without  adequate 
profit  for  our 
capital  and 
labor. 

"The  present 
attitude  of  our 
manufacturers  is 
in  some  respects 
creditable  to  their 
alertness  and  in 
others  a  disap- 
pointment. Many 
of  them  awak- 
ened to  the  possi- 
bilities of  export 
trade  in  1914 
when  they  were 
operating  at  50 
per  cent  capacity 
and  had  no  ade- 
quate markets  for 
their  goods.  But 
now  some  of  them 
are  forgetting 
about  export  bus- 
iness in  the  rush 
for  domestic 
orders. 

"There  is  an  immediate  market  for  electrical  manu- 
factures among  the  consumers  of  South  and  Central 
America  who  heretofore  have  bought  from  Europe. 
There  is  an  ultimate  market  in  the  Orient.  But  the 
market  which  Russia  offers  is  even  more  important, 
potentially.  This  is  shown  by  citation  of  only  a  few 
of  the  items  from  the  Russian  official  statistics  for 
the  year  1913.  The  value  of  generators  and  motors  im- 
ported by  Russia  in  that  year  was  roughly  $4,860,000 
of  which  Germany  furnished  $4,300,000  and  the  United 
States  contributed  $13,700.  Of  transformers  valued 
at  $397,000,  Germany  furnished  $343,000  and  the  Unit- 
ed States  $8,200;  of  $727,000  electrical  measuring  ap- 
pliances Germany  furnished  the  greatest  part. 

"Furthermore,  the  manufacture  of  electrical  appara- 
tus within  the  borders  of  Russia  was  in  the  control  of 


GENERATING    STATION    OF    THE    RIO    DE    JANEIRO    TRAMWAY,    LIGHT    &    POWER    COM- 
PANY,   LTD.,    ON    THE    RIO    DAS    LAGES,    BRAZIL 

This   station   is   equipped   with   generators  antl     transformers     manufactured     in     the 

United    States. 


thiec  dominant  companies,  registered  as  Russian  but 
in  reality  owned  and  operated  by  powerful  interests 
in  Germany.  One  of  these  companies  had  works  in 
Petrograd  with  thirteen  trading  branches;  another 
which  also  had  its  works  in  the  capital,  had  nine  trad- 
ing branches;  the  third,  which  was  a  representative  of 
an  American  electrical  manufacturing  company,  had 
works  in  Riga,  which  have  since  been  moved  to  the  in- 
terior of  Russia,  and  seventeen  trading  branches.  Since 
the  commencement  of  the  war  all  of  these  organizations 
have  been  placed  under  strict  government  inspection 
and  their  production  has  been  greatly  decreased. 

"Under  existing  conditions,  two  companies  in  Russia 
which  have  no  German  element  in  them  have  greatly  in- 
creased in  importance,  but  their  output  of  electrical 
apparatus    cannot    meet    demand    as    they    are    filled 

with  government 
orders  for  muni- 
tions. These  com- 
panies had  a  cap- 
ital of  respective- 
ly $3,000,000  and 
$750,000.  The 
more  important 
one  has  built 
large  new  works 
in  Petrograd  and 
Moscow,  but  it  is 
unlikely  that  they 
will  be  employed 
in  the  manufac- 
ture of  electrical 
apparatus  until 
after  the  war. 

"When  you  con- 
sider the  disor- 
ganization of  the 
internal  manufac- 
turing facilities 
in  Russia,  which 
are  unlikely  to  be 
restored  to  even 
their  former  state 
of  activity  with- 
in a  short  time 
after  the  end  of 
the  war,  also  the 
fact  that  the  con- 
sumption of  elec- 
trical products  is 
likely  to  be  re- 
sumed with  at 
least  the  volume 
of  imports  re- 
corded for  1913, 
it  is  clear  that 
there  are  excel- 
lent prospects  for  American  manufacturers.  They  can 
profitably  investigate  the  possibilities  of  establishing 
manufacturing  branches  or  of  seeking  the  import  trade, 
or  both. 

We  Should  Have  Recognition 

"It  is  such  situations  as  these  I  have  roughly  out- 
lined for  Russia  and  my  deep  convictions  regarding  the 
more  internal  problems  of  the  United  States  that  lead 
me  to  advise  electrical  manufacturers  to  seek  foreign 
markets,  urging  Congress  to  make  it  possible  to  enter 
them  on  the  same  terms  with  their  competitors  in  those 
markets  in  their  efforts  to  get  the  business.  We  have 
the  resources,  the  engineering  ability,  the  organization, 
trained  workers  and  tested  products,  and  for  this  skill 
we  should  have  recognition  in  the  world  markets." 
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High  Turbine  Economy  at  Poor  Load  Factors 

How  the  Use  of  Double-Nozzle  Gear-Type  Turbines  Has  Made  It  Possible  to  Obtain  High 

Economies  in  Two  Small  Middle  West  Generating  Plants  Operating 

Under  Poor  Load  Conditions 


HIGH  turbine  economics  have  usually  been  difficult 
to  obtain  in  small  stations  operating  at  poor  load 
factors  because  a  sufficient  number  of  differently 
rated  generators  are  not  usually  installed  to  permit  the 
operation  of  such  a  combination  that  each  machine  will 
carry  its  full  rated  load  under  all  conditions.  Since  the 
advent  of  double-nozzle  gear-type  steam  turbines,  hovi^- 
ever,  this  drawback  to  high  economy  operation  has  been 
removed,  since  it  is  possible  to  operate  these  units  at 
almost  as  high  economy  below  rated  load  as  at  full  load. 
Two  installations  of  this  type  of  equipment,  selected 
for  different  reasons  and  carrying  loads  of  unlike  char- 
acteristics, are  referred  to  in  what  follows.  One  of 
these  is  operating  at  the  Dowagiac  (Mich.)  municipal 
station,  and  the  other  at  the  Hoopeston    (111.)    Gas  & 


The  load  at  Dowagiac  consists  of  164,  100-cp.  and 
sixty  250-cp.  6.6-amp.  series  gas-filled  lamps  operating 
on  a  2500-hr.  schedule;  nineteen  500-cp.  110-volt,  mul- 
tiple street  lighting  units  operating  on  a  4000-hr. 
schedule,  and  about  7  kw.  in  public  building  lighting 
units.  The  latter  are  operated  by  direct-current  energy 
during  the  early  evening  hours  or  on  dark  days  until 
the  alternating-current  machine  is  started  up  to  carry 
the  street  lighting  load,  when  they  are  switched  over  on 
to  the  alternating-current  system. 

The  Hoopeston  load  is  largely  commercial  and  in- 
cludes such  industries  as  the  Sprague  Canning  Machine 
Company,  American  Can  Company,  Iliinois  Canning 
Company,  and  the  Hoopeston  Canning  Company,  which, 
one  week  of  last  summer  turned  out  $20,000  worth  of 


FIG.     1 — TWO-NOZZLE    GEAR-TYPE    TURBINE     EXHAUSTING     INTO 
CONDENSER   AT    DOWAGIAC    (MICH.)     STATION 

Electric  Company's  station.  The  first-mentioned  in- 
stallation includes  a  150-kw.  unit  and  the  second  two 
300-kw.  machines. 

Conditions  Influencing  Selection  o?  Double-Nozzle 
Turbines 

At  Dowagiac  the  selection  of  size  and  type  of  gen- 
erator units  adopted  was  governed  largely  by  the  an- 
ticipation of  future  requirements.  The  present  load 
amounts  to  less  than  50-kw.,  and  consists  entirely  of 
street  lighting  which  is  required  from  dusk  to  daylight. 
No  commercial  customers  are  served.  Looking  ahead  to 
supplying  the  entire  electrical  needs  of  the  city,  how- 
ever, W.  E.  Reynolds,  superintendent  of  the  lighting 
department,  selected  the  largest  unit  that  would  operate 
with  reasonable  economy  under  the  present  load  con- 
ditions. 

In  the  Hoopeston  installation,  on  the  other  hand,  the 
governing  considerations  in  selecting  the  prime  movers 
were  the  widely  varying  characteristics  of  the  present 
commercial  and  street  lighting  loads  yvhich  are  both  of 
a  seasonable  nature.  Equipment  was  therefore  needed 
which  would  operate  at  good  and  practically  uniform 
economy  under  all  loads.  As  indicated  by  the  accom- 
panying water-rate  curves,  this  has  been  accomplished 
to  a  remarkable  degree. 


FIG.   2 — TWO   300-KW.   DOUBLE-NOZZLE  TURBINES  INSTALLED   AT 
HOOPESTON     (ILL.)     CENTRAL    STATION 

canned  corn,  etc.,  a  day.  Because  of  the  predominance 
of  the  canning  industry  load  the  central  station  peak 
load,  which  is  marked,  comes  not  at  Christmas  time, 
but  during  the  canning  season.  The  importance  of 
maintaining  continuity  of  service  in  this  community  is 
indicated  by  a  remark  made  to  Manager  H.  D.  Hayden 
by  one  of  his  customers,  to  the  effect  that  if  the  central 
station  should  shut  down  for  one  week  it  would  delay 
three-quarters  of  the  automobile  deliveries  in  the  coun- 
try, because  the  jacks  included  in  the  tool  equipment  for 
that  number  of  American  cars  are  made  at  Hoopeston. 

Boiler  Room  and  Engine  Room  Equipment 

The  generating  equipment  at  the  Michigan  station  in- 
cludes a  two-nozzle  Westinghouse  turbine  designed  for 
150-lb.  steam  pressure  and  7200  r.p.m.,  and  is  geared 
8  to  1  to  a  150-kw.,  three-phase,  60-cycle,  1150-2300-volt, 
900-r.p.m.  belted-type  generator  with  the  exciter 
mounted  on  the  end  of  the  shaft.  The  turbine  operates 
condensing,  and  exhausts  into  a  Westinghouse  Le  Blanc 
condenser,  for  which  water  is  supplied  at  the  rate  ofi 
264  gal.  per  minute  at  full  turbine  load  by  a  10-hp,;| 
three-phase,  220-volt  induction  motor.  An  old  stand-by 
boiler  and  a  117-hp.  Babcock  &  Wilcox  boiler  equipped 
with  a  Jones  underfeed  stoker  supply  steam  for  the 
turbine  unit,  for  hydraulic  pumps  located  in  the  same 
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FIG. 
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3 — UNIT    COAL   CONSUMPTIONS    AND    COSTS    AT    DOWAGIAC 


building,  and  for  a  10-kw.  direct-current,  vertical,  re- 
ciprocating, non-condensing  Engberg  engine-generator 
set.  The  latter  exhausts  into  a  feed-water  heater  and 
is  used  to  supply  energy  for  any  public  building  lamps 
which  may  be  required  at  hours  when  the  turbine  unit 
is  not  running.  This  unit  is  also  used  for  charging  a 
storage  battery  in  the  fire  engine  house.     Under  the 
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40 

present  average  load  of  45-kw.,  condenser  water  at  55 
deg.  Fahr.  is  supplied  at  the  rate  of  200  gal.  per  minute, 
and  is  discharged  into  the  sewer  at  68  deg.  Fahr.,  giv- 
ing an  average  vacuum  of  28.7  in.  of  mercury  with  an 
average  barometer  reading  of  29  in. 

The  300-kw.  Westinghouse  units  at  Hoopeston  are  de- 
signed for  150-lb.  throttle  pressure  and  run  6000  r.  p.  m. 
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-TYPICAL   SUMMER  AND   WINTER  LOADS   CARRIED   BY  THE 
DOWAGIAC    (MICH.)    PLANT 


non-condensing.  The  efficiency  is  practically  the  same 
at  one-quarter  and  one-half  load  as  it  is  at  three-quarters 
and  full  load.  The  belted-type  generators  to  which  the 
turbines  are  geared  run  at  900  r.  p.  m.,  and  generate 
2300-volt,  60-cycle,  three-phase  energy,  the  exciter  being 
mounted  directly  on  the  generator  shaft  as  at  Dowagiac. 
The  boiler  equipment  includes  three  150-hp.  return- 
tubular  Houston,  Stanwood  &  Gamble  Company  boilers 
equipped  with  dutch-oven  type  furnaces,  known  as  the 
McMillan  semi-automatic,  gravity-feed  smokeless  fur- 
naces. These,  in  a  sense,  are  hand-fired,  since  the 
coal  must  be  shoveled  to  the  top  of  the  dutch  ovens  by 
hand  and  fed  from  there  to  the  grates  by  periodic  shak- 
ing of  the  latter. 

Method   of   Setting   Nozzles   to   Obtain   Maximum 
Economy 

The  nozzles  in  the  turbine  at  Dowagiac  are  set  to 
carry  equal  loads,  while  in  the  Hoopeston  plan  they  are 
set  to  carry  one-third  and  two-thirds  of  the  total  re- 
spectively. Different  adjustments  are  used  at  these  two 
plants  because  of  dissimilar  requirements.  At  Dow- 
agiac the  load  is  practically  fixed  and  amounts  to  ap- 
proximately one-third  of  the  capacity  of  the  machine  at 
150-lb.  steam  pressure.  Because  of  this  condition  the 
steam  pressure  is  maintained  at  125  lb.,  which  reduces 
the  capacity  of  one  nozzle  from  75-kw.  at  150  lb.  to  ap- 
proximately 60-kw.,  so  that  the  turbine  may  thus  be 
operated  with  one  nozzle  at  nearly  full  load.  At  any 
time  the  capacity  of  the  turbine  when  operating  with 
one  nozzle  can  be  increased  to  75-kw.  without  resetting 
the  nozzles  by  boosting  the  steam  pressure.  The 
economy  is  practically  the  same  at  125-lb.  as  at  150-lb. 
steam  pressure,  as  shown  by  the  accompanying  guar- 
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FIG.   6 — PERFORMANCE  OF  300-KW.   6000   R.P.M.  DOUBLE-NOZZLE 
TURBINE   OPERATING   NON-CONDENSING  AT   150   LB.   PRESSURE 
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TAULl':   H.— Ol'KltATlNd   DATA  ON   DOVVACIAC   PLANT 

Total   hours  run ;t(il(.7.'> 

Total    Uilowatt-liour.s   Koiu'ralfd 11,451 

Average   load   ikt  iiiontli,   Uilowalt.s 37 

Avorafi*'   pound  roal   poi-  killowall-hour 3.S832 

Avei-agc  cost  of  c-oal  per  kiUowatt-liour   in  mills .'i.TSKK 

Cost  of  coal   In  bins  per   ton $3.00 


antee  fiirures.  This  method  of  operation  will  permit  the 
addition  of  a  small  number  of  street  lamps,  after  which 
the  steam  pressure  may  be  changed,  as  previously  ex- 
plained, to  permit  operation  at  maximum  efficiency  with- 
out alterations  in  the  nozzle  setting. 

The  one-third,  two-third  setting  at  Hoopeston  makes 
it  possible  to  operate  the  300-kw.  units  at  almost  full- 
load  economy  on  practically  all  loads.  When  the  load 
is  100-kw.  or  less,  only  the  first  nozzle  is  used;  when 
it  is  between  100  and  200-kw.,  only  the  second  nozzle 
is  used;  while  for  larger  loads  both  nozzles  are  used. 

Water  Rates  Obtained  Under  Operating  Conditions 

The  guaranteed  water  rates  of  the  turbine  units  are 
given  in  an  accompanying  table.  The  actual  operating 
water  rates,  however,  are  slightly  better  than  the  guar- 


FIG.     7 — RETURN-TUBULAR     BOILERS     AT     HOOPESTON     EQUIPPED 
WITH  SEMI-AUTOMATIC  DUTCH-OVEN  FURNACES 

antee,  as  indicated  by  the  curves  for  the  Hoopeston 
units  and  by  operating  data  for  the  Dowagiac  plant 
given  in  Table  IL  At  the  latter  station  the  guaranteed 
water  rate  for  37.5-kw.  at  125-lb.  pressure  is  40  lb.  per 
kilowatt-hour,  whereas  the  average  consumption  during 
one  month's  operation  was  actually  32,019  lb.  steam  per 
kilowatt-hour,  with  an  average  load  of  37  kw.  This 
figure  was  computed  by  multiplying  the  average  evap- 
oration rate  (8.246  lb.  of  water  per  pound  of  coal)  for 
the  month  by  3.88,  the  average  pounds  of  coal  per  kilo- 
watt-hour. It  may  be  pointed  out  that  this  steam  con- 
sumption includes  that  required  to  driv»3  the  exciter  as 
well  as  that  used  to  operate  the  condensing  equipment, 
or  in  other  words,  the  total  steam  per  kilowatt-hour 
delivered  at  the  switchboard.  Performance  data  have 
not  been  secured  under  operating  conditions  for  other 
loads,  but  it  is  presumed  that  the  water  rates  at  other 
loads  are  likewise  better  than  the  guarantees  for  the 
corresponding  loads. 

The  Hoopeston  plant  is  operated  non-condensing 
owing  to  the  fact  that  no  cheap  water  supply  is  avail- 
able, the  former  plant  having  been  ope^-ated  on  producer 
gas,  and  therefore  required  no  extensive  water  supply. 
The  present  management,  however,  plans  to  install  a 
cooling  pond  and  spray  system  and  operate  condensing 
later  on.  Under  present  conditions  the  Hoopeston  plant 
uses  about  9  lb.  of  coal  per  kilowatt-hour. 


ADVANTAGES  OF  FORCED 

DRAFT  FOR  PEAK  LOADS 

Flexibility     of     Operation,     Readiness-to-Serve     and 

Economy    of    Performance    Incident    to    the 

Use  of  Forced  Draft  Make  It  Worth 

Consideration  in  Many  Plants 

The  advantage  of  forced  draft  for  driving  boilers  at 
the  time  of  sudden  demand  is  not  realized  to  the  extent 
that  its  merits  warrant  by  many  of  the  smaller  central 
station  companies.  A  number  of  these  companies  oper- 
ate stations  with  load  factors  of  40  per  cent  and  worse 
with  a  daily  peak  load  of,  perhaps,  25  per  cent  or  more 
of  the  average  maximum  load.  To  care  for  this  high 
demand,  which  usually. lasts  for  but  a  short  time  each 
day,  it  is  necessary  to  have  boilers  in  readiness,  which 
means  banked  fires,  in  proportion  to  the  additional  de- 
mand. 

For  example,  if  the  daily  peak  load  is  30  per  cent 
above  the  average  load  then  there  must  be  30  per  cent 
more  boilers  available  than  would  be  required  for  nor- 
mal average  demand.  These  additional  boilers  may  or 
may  not  be  called  into  use  according  to  circumstances, 
but  they  must  nevertheless  be  held  in  readiness.  Herein 
are  to  be  found  the  advantages  of  using  forced  draft.  It 
enables  in  many  cases  the  installation  of  fewer  boilers 
with  the  saving  in  their  first  cost  and  the  cost  of  their 
housings,  and  in  all  instances  enables  fewer  boilers  to 
be  kept  in  service  with  banked  fires,  resulting  thereby  in 
lower  operating  costs  for  fuel  and  labor. 

Forced  draft  may  be  used  for  normal  service,  for  reg- 
ularly assisting  over  the  daily  peak-load  period  or  for 
sudden  heavy  temporary  loads  such  as  sometimes  occur 
in  emergencies,  summer  thunderstorms,  etc.  In  the 
latter  cases,  because  of  the  intermittent  and  compara- 
tively short  length  of  time  during  which  the  mechanical 
draft  is  called  into  action,  the  minimum  investment  for 
equipment  that  will  force  the  boilers  to  the  desired 
capacity  is  of  greater  importance  than  high  operating 
efficiency.  For  such  classes  of  work  steam  blowers  are 
usually  indicated,  whereas  for  continuous  operation, 
where  efficiency  is  important,  power-driven  fans  are 
preferable.  A  power-driven  fan  can  be  operated  with 
about  1  to  5  per  cent  of  the  total  quantity  of  steam 
formed,  whereas  a  steam  jet  will  usually  require  from 
10  to  25  per  cent,  hence  the  desirability  of  using  power- 
driven  apparatus  for  lengthy  service  is  self-evident. 

With  forced  draft  used  as  here  proposed  there  will 
be  increased  deterioration  of  the  boilers  and  boiler  set- 
tings as  is  to  be  expected,  on  account  of  the  rapid 
change  of  tempeittture  with  sudden  demand.  Experi- 
ence is  showing,  however,  that,  this  is  much  less  than 
would  at  first  be  expected,  and  is  more  than  offset  by 
the  saving  in  boiler  investment,  labor  and  fuel  and  im- 
proved operating  conditions  incident  to  the  installation 
of  forced  draft.  It  is,  of  course,  not  necessary  that 
blowers  be  installed  under  all  boilers,  but  only  under  a 
sufficient  number  to  bring  the  total  boiler  capacity  up 
to  the  demands  of  the  heaviest  load.  A  boiler  can,  by 
forcing,  be  worked  to  about  200  or  even  300  per  cent 
of  normal  and  in  very  short  time.  A  judicious  choice 
of  equipment,  so  that  each  boiler  is  a  unit  in  itself,  will 
enable  very  satisfactory  results  to  be  obtained,  while 
the  cost  of  labor  will  be  practically  nil. 

Besides  the  use  of  forced  draft  for  helping  over  the 
peak-load  periods  and  sudden  demands  that  come  unex- 
pectedly, it  will  be  found  extremely  useful  in  steam 
plants  used  merely  as  a  stand-by  for  hydroelectric 
plants,  where  rapidity  of  getting  up  pressure  irrespec- 
tive of  atmospheric  conditions  is  of  vital  importance.  A 
poorer  grade  of  coal  may  be  used  with  forced  draft 
than  with  induced,  and  this  may  be  turned  to  good  ac- 
count by  the  smaller  company,  in  some  cases. 
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Analysis  of  Merrill  Report   on  Water-Pow^er— II 

Economic  and  Engineering  Considerations  Dictate  Monopoly  in  Power  Generation  as  Essential 

to  Conservation  and  Although  the  Report  Aims  to  Show 

Otherwise,  the  Evidence  Is  Lacking 


LAST  >veek's  issue  of  the  Electrical  World  con- 
tained the  first  part  of  an  analysis  of  the  Merrill 
'report  on  water-power  and  showed  the  document  to 
be  laden  with  error.  As  was  previously  pointed  out,  the 
burden  of  the  report  is  to  show  that  there  is  a  marked 
tendency  toward  association  or  community  of  interests 
particularly  between  the  principal  holding  companies. 
Consistency  is  not  a  virtue  of  the  report,  however,  since 
while  it  preaches  against  monopoly  in  many  sections,  it 
shows  in  other  sections  that  monopolization  of  the  sup- 
ply in  any  given  territory  makes  possible  through  inter- 
connections of  stations  and  through  diversification  of 
loads,  economies  of  operation  that  would  not  be  possible 
for.  isolated  independent  stations. 

Inasmuch  as  monopoly  is  usually  associated  in  the 
public  mind  with  things  unlawful,  and  detrimental  to 
society  in  general,  it  is  interesting  to  note  that  monopo- ' 
lies  in  the  electrical  supply  business  do  not  fall  within 
that  category  but  on  the  contrary,  are  beneficial  to  so- 
ciety. 

One  of  the  water-power  companies,  singled  out  in  the 
report  for  special  attention  for  instance,  is  the  Mon- 
tana Power  Company.  This  company  has  done  much 
toward  developing  Montana,  knowing  that  its  welfare 
depends  upon  that  of  the  State.  In  the  brief  resume 
for  each  state  taken  from  the  water-power  report  and 
purporting  to  show  the  extent  to  which  the  movement 
toward  concentration  of  control  has  progressed,  it  was 
stated  that  "four  corporations  control  97.4  per  cent  of 
the  water-power  and  91.8  per  cent  of  the  total  power  in 
the  State  of  Montana.  Two  of  these,  the  Montana 
Power  Company  and  the  Amalgamated  Copper  Company, 
affiliated  concerns,  control  94.4  per  cent  of  the  water- 
power  and  88.7  per  cent  of  the  total  power.  Municipal 
plants  have  no  water-power  and  but  four-tenths  of  1  per 
cent  of  the  total  power." 

John  D.  Ryan,  president  of  the  Montana  Power  Com- 
pany, at  a  hearing  before  the  committee  on  public  lands 
of  the  United  States  Senate,  speaking  of  this  monopoly 
said:  "If  there  is  a  monopoly  of  power  in  the  State  of 
Montana,  or  in  any  other  state,  in  my  opinion,  the  pub- 
lic land  states,  it  is  only  for  one  of  two  reasons:  First, 
that  the  power  cannot  be  developed  under  existing  laws 
to  advantage — power  that  has  to  be  developed  on  gov- 
ernment land;  and  second,  that  the  money  cannot  be 
raised  to  develop  it.  If  there  is  any  monopoly,  it  is  a 
monopoly  of  the  market. 

"My  company,  furnishing  85  per  cent  of  the  hydro- 
electric power  made  in  the  State  of  Montana,  might  be 
called  a  monopoly.  But,  if  we  have  any  monopoly,  it 
is  only  a  monopoly  of  the  market.  And,  let  me  tell  you 
that  that  monopoly  was  acquired  in  this  way:  When  I 
took  over  these  Great  Falls  powers,  and  looked  into  the 
question  of  developing  a  market  for  them,  I  found  the 
mines  of  Butte  and  the  smelters  of  Anaconda  were  using 
steam  power.  They  had  some  electric  power  but  not 
much.  They  were  using  steam  power  to  the  extent  of 
about  35,000  hp.  That  was  costing  them  an  average  of 
$85  a  horsepower.  *  *  *  We  made  one  contract  for  elec- 
tric power  to  be  delivered  from  our  dam  at  Great  Falls, 
130  miles  away,  and  took  over  all  of  that  business  on  a 
contract  for  the  life  of  the  mines  for  $30  a  horsepower- 
year.  In  other  words,  we  saved  on  35,000  hp.  to  that 
mining  company  in  one  swoop  $55  a  horsepower.  If  you 
can  calculate  that  quickly  in  your  mind  you  will  see  we 


enable  that  mining  company  to  carry  on  its  mining  op- 
erations for  $2,000,000  less  money  than  it  could  have 
done  without  our  power.  "'•  *  *  I  want  to  call  your  at- 
tention to  that  contract.  It  is  conservation;  and  the 
policy  of  conservation  embodied  in  that  contract  refutes 
the  statement  made  here  in  these  hearings  by  one  or  two 
gentlemen  (I  do  not  remember  just  who  they  were)  that 
the  price  of  electric  power  is  going  to  be  regulated  by 
the  price  of  steam  and  that  the  electric  power  concern 
is  simply  going  to  take  a  shaving  off  the  price  of  steam 
power  in  order  to  get  the  business.  That  is  not  the 
policy. 

"There  is  an  unlimited  power  where  anybody  can  come 
and  develop  it  if  they  can  get  the  money  to  do  so  and 
find  the  market  to  use  it.  That  has  not  been  the  case 
with  us  and  I  do  not  think  it  will  be  general.  I  believe 
that  the  development  of  the  natural  resources  of  the 
State  which  are  going  to  result  from  these  cheap  powers 
are  worth  more  than  the  saving  that  could  be  calculated 
on  the  present  consumption  of  power  in  the  State." 

It  might  be  interesting  to  note  in  this  connection  that 
there  are  very  few  steam  plants  in  Montana  and  that  the 
saving  made  possible  to  the  mines  in  Butte  and  Ana- 
conda by  the  substitution  of  electricity  for  steam  has 
made  almost  like  savings  possible  to  the  Butte,  Ana- 
conda &  Pacific  Railroad  and  the  Chicago,  Milwaukee  & 
St.  Paul  Railway,  which  have  electrified  sections  of  their 
lines. 

It  would  thus  appear  that  the  Montana  Power  Com- 
pany created  a  market  for  its  output,  which  while  prof- 
itable to  the  company  also  proved  a  benefaction  to  the 
mining  and  railroad  companies  which  it  serves. 

Conditions  Governing  Hydraulic  Development 

In  the  attempt  to  show  over-development  in  the  State 
of  California,  the  report  itself  makes  an  excellent  plea 
for  concentration  of  control.  This,  however,  is  what 
the  report  preaches  against.  Yet  if  maximum  conserva- 
tion is  what  is  sought,  the  economics  of  engineering  dic- 
tate concentration  of  control.  The  advantages  of  such 
control  are  recognized  by  government  engineers  who 
substantiate  the  contentions  of  other  engineers  con- 
versant with  water-power  development.  For  instance, 
John  C.  Stevens,  in  writing  on  the  water-powers  of  the 
Cascade  Range  in  Water  Supply  Paper  253,  says:  "In 
the  operation  of  power  plants  for  public  service,  it  is  of 
prime  importance  that  continuity  of  service  be  assured. 
The  natural  conditions  of  stream  flow  make  it  almost 
impossible  for  a  single  plant  depending  on  water-power 
alone  to  insure  continuous  service.  Hence,  the  neces- 
sity that  one  company  should  operate  several  plants. 

"Requirements  of  power  consumers  are  by  no  means 
uniform.  They  vary  from  hour  to  hour,  from  day  to 
day  and  with  the  season.  This  non-uniform  consump- 
tion requires  that  a  certain  reserve  be  maintained  at 
all  times  to  meet  peak  loads  during  the  day  and  for 
regular  and  extraordinary  demands  that  arise  from  time 
to  time.  Hence,  even  where  one  company  operates  sev- 
eral plants,  it  is  virtually  required  to  maintain  auxiliary 
steam  plants  to  be  used  in  connection  with  the  water- 
power  plant. 

"From  the  standpoint  of  the  consumer  also,  whether 
an  individual,  a  company  or  a  municipality,  there  is 
every  advantage  of  having  the  sources  of  power  under 
one  administration.    Efficiency  in  operation  and  economy 
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in  consumption,  there  tore,  deinaiul  consolidation  of  in- 
terests. Such  a  consolidation  which  makes  for  conserva- 
tive and  etlicient  use  of  the  natural  power  resources 
should  not  be  prevented.  The  public  concern,  therefore, 
must  be  aimed  not  toward  prevention  of  consolidation, 
but  toward  prevention  of  the  harm  to  the  public  inter- 
ests that  might  result  from  an  unscrupulous  administra- 
tion of  such  a  consolidation.  The  solution  appears  to 
lie  in  a  wise  legislative  regulation  of  the  manner  in 
which  power  privileges  shall  be  acquired  and  power 
plants  maintained  in  order  that  the  consumer  shall  be 
assured  the  necessary  energy  at  a  reasonable  cost  con- 
sistent with  a  just  and  reasonable  income  on  the  invest- 
ment by  the  power  company. 

"The  factors  that  govern  power  development  are 
three:  (1)  The  volume  of  water  available;  (2)  the  fall 
through  which  this  water  can  be  utilized;  (3)  the  mar- 
ket for  the  power  when  developed. 

"A  project  is  feasible  or  not  according  as  these  fac- 
tors are  favorable.  The  market  feature  is,  of  course, 
independent  of  the  other  two  and  is  subject  to  evolu- 
tionary laws.  Therefore,  in  a  public  inquiry  such  as 
that  covered  by  this  report,  it  is  necessary  to  consider 
only  the  physical  features  of  discharge  and  fall,  and  to 
include  all  portions  of  the  stream  where  such  features 
make  power  development  possible.  Yet,  a  consistent  re- 
gard must  be  had  for  practicability  of  development  and 
some  standard  of  comparison  must  be  adopted. 

"In  developing  power  plants,  it  is  profitable  to  install 
power  units  for  a  much  larger  amount  of  power  than 
that  represented  by  the  minimum  flow  of  the  stream, 
for  it  is  always  necessary  to  have  auxiliary  steam  plants 
which  can  be  used  to  tide  over  a  period  of  shortage  of 
water  and  are  called  on  for  the  peak  loads.  The  inter- 
est, depreciation  and  maintenance  charges  of  the  steam 
plants  must  be  carried  in  conjunction  with  the  fixed 
charges  on  the  water-power  plant.  Hence,  the  excess  of 
power  capacity  which  it  is  profitable  to  install  over  that 
afforded  by  the  stream's  extreme  low  water  will  depend 
on  the  relative  cost  of  steam  and  water-power  and  on 
the  peculiarities  of  the  particular  market  served.  This 
excess  may  vary  from  50  to  300  per  cent." 

Control  of  Undeveloped  Water-Powers 

The  report  states  that  public  service  corporations 
"claim  to  own  or  control"  at  least  3,683,000  undeveloped 
water  horsepower.  This  striking  total,  however,  soon 
dwindles  away  on  analysis.  There  are  two  kinds  of  con- 
trol. First,  absolute  control  which  means  ownership  in 
fee  to  the  exclusion  of  everyone  else  and  the  ability  to 
resist  the  improvement  of  sites  even  when  their  product 
is  demanded  by  the  public.  Such  control  is  in  these  days 
of  public  service  regulation  exceedingly  rare,  and  is  in 
fact  non-existent  in  the  regions  principally  discussed  in 
the  report.  There  is,  second,  a  so-called  control  of  wa- 
ter-power sites  which  is  so  greatly  qualified  as  really  to 
amount  to  no  control  at  all. 

For  instance,  four  large  water-power  companies  in 
the  West  in  their  annual  reports  and  circulars  claim 
to  control  undeveloped  water-power  sites  to  the  aggre- 
gate of  1,262,000  hp. 

However,  the  land  constituting  the  power  sites  enter- 
ing into  this  aggregate  is  only  partially  owned  by  these 
companies.  In  some  cases  they  own  very  little.  In  other 
cases  it  consists  only  of  the  ownership  of  water  rights 
under  state  laws,  the  fee  and  all  the  other  rights  being 
in  government  ownership.  One  Western  power  company 
claims  to  own  550,000  of  the  undeveloped  horsepower 
along  one  river.  This  control  consists  of  a  compara- 
tively small  amount  of  land  and  certain  water  rights. 
Most  of  the  land  comprising  these  sites  is  in  the  owner 
ship  of  the  federal  government  and  cannot  be  utilized 
except  on  such  terms  and  under  such  restrictions  as  the 


government  wishes  to  impose.     The  fact  that  the  com-  \ 
pany  owns  certain  land  and  certain  water  rights  will  be  i 
of  advantage  to  it  only  when  the  government  conveys 
the  land  either  temporarily  or  permanently  under  the 
laws  of  the  United  States.    On  a  navigable  stream  in  the  > 
Middle  West  a  company  owns  land  on  which  it  bases  the 
claim  of  control  of  upwards  of  100,000  hp.    But,  before 
that  company   can   lay  a  stone  in  the  development  of 
these  sites,  it  must  secure  a  permit  from  citizens,  de- 
velop under  plans  approved  by  the  Secretary  of  War 
and  concede  the  paramount  interests  of  navigation. 

Another  company  in  a  Southern  state  owns  all  the 
land  necessary  to  the  development  of  70,000  hp.  along 
a  navigable  stream.  That  company  wishes  to  develop, 
in  fact  it  had  a  market  provided  for  the  energy  and  en- 
deavored to  secure  legislation  under  the  general  dam 
act  but  failed  to  do  so  on  account  of  the  Presidential 
veto.  Consequently,  that  company  with  all  its  owner- 
ship and  control  has  been  unable  to  lift  a  hand  in  the 
development  of  its  power  site  even  to  the  present  day. 
Such  control  is  no  control  at  all  and  in  most  cases  un- 
development  is  due  not  to  the  owners  of  a  site  but  to 
the  failure  of  the  laws. 

Confusion  About  Earnings 

In  discussing  the  report  with  a  New  York  banker  en- 
gaged in  financing  public  utility  properties  he  said :  "I 
have  not  studied  the  Merrill  report;  I  do  not  suppose 
anyone  will  except  to  confirm  his  own  previously  formed 
ideas  on  the  subject  of  water-power.  I  suppose  it  is 
entirely  beside  the  subject  to  suggest  that  if  the  federal 
government  would  spend  a  little  time  tending  to  its  own 
proper  business — namely,  the  formation  of  a  proper 
army  and  navy — our  all-wise  officials  in  Washington 
would  not  have  so  much  time  to  devote  to  telling  busi- 
ness men  how  to  run  their  business. 

"I  am  familiar  with  the  electric  power  business  from 
the  standpoint  of  engineering  and  banking — that  is, 
from  the  standpoint  of  construction,  operation  and 
financing.  As  I  turn  the  pages  of  Part  II  of  the  Merrill 
report  I  am  struck  with  the  vast  amount  of  labor  and 
expense  involved  in  collecting  all  of  this  absolutely  use- 
less information — that  is,  except  possibly  for  political 
purposes.  From  the  practical  standpoint  of  an  engineer 
or  banker  I  shall  relegate  this  report  to  the  files  and 
probably  never  look  at  it  again." 

Quoting  from  the  Census  Report  of  1912  Mr.  Merrill 
states  that  the  dividends  on  common  stock  of  commer- 
cial stations  were  2.5  per  cent  and  on  preferred  stock, 
3.4  per  cent.  He  asserts,  however,  that  dividends  paid 
are  different  from  dividends  earned  and  that  the  latter 
are  much  greater.  He  declares  that  if  the  various  com- 
mercial companies  had  distributed  all  their  surplus  to 
stockholders,  the  dividends  upon  stock  would  have  been 
5.79  per  cent.  The  Census  of  1912  on  which  Mr.  Merrill 
bases  his  discussion  shows  the  following  in  respect  to 
commercial  central  stations: 

Total  cost  of  properties $2,098,613,122 

Gross  income   278,896,610 

Expenses 169.117,097 

Net   income    109,779,513 

Interest  on  funded  and  floating  debt  and  sinking  fund  48,385,216 

Gross   surplus    ' 61.394,297 

Stock  dividends 34,580,872 

Net  surplus    26,773,425 

The  net  profits  of  any  enterpise  consist  only  of  the 
money  which  may  safely  be  withdrawn  from  the  busi- 
ness. That  which  may  not  be  safely  withdrawn  can 
never  be  accounted  as  profit.  In  appraising  the  success 
of  the  electric  business,  therefore,  or  any  other  business, 
it  is  manifestly  out  of  the  question  to  figure  into  funds 
available  for  dividends  those  assets,  the  withdrawal  of 
which  would  render  the  business  unsafe.  Dividends 
are,  or  should  be,  a  measure  of  prosperity  and  never  a 
raid  on  working  capital. 
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Papers  and  Discussions  of  A.  I.  E.  E.  Annual  Meeting 

Abstracts  of  Papers  and  of  Discussions  Presented  on  Industrial  Power,  Power  Transmission, 
Protective  Apparatus,  Electro  Physics  and  Special  Technical  Subjects 


THE  general  features  of  the  thirty-third  convention 
of  the  American  Institute  of  Electrical  Engineers, 
held  in  Cleveland,  Ohio,  from  June  27  to  30,  were  pre- 
sented in  last  week's  issue  of  the  Electrical  World. 
The  meeting  was  one  of  the  largest  held  during  a  num- 
ber of  years,  the  total  registration  of  members  and 
guests  being  around  600.  The  program  was  well  ar- 
ranged and  the  papers  presented  were  of  a  nature  to 
bring  out  a  great  deal  of  interesting  and  practical  ex- 
perience in  their  discussion.  In  what  follows  brief 
abstracts  of  these  papers  are  presented,  together  with 
the  chief  points  brought  out  in  discussions. 

Power  Transmission 

Report  of  Transmission  Committee 

The  report  of  the  transmission  committee,  of  which 
Percy  H.  Thomas  was  chairman,  contained  opinions  of 
central  station  men  regarding  the  effect  of  altitude  on 
the  operating  temperature  rise  of  electrical  apparatus 
and  pertaining  to  the  value  of  grounded  neutrals  on 
high-tension  transmission  lines.  Thirty-one  replies 
were  received  on  the  first-mentioned  subject.  Of  these 
fifteen  were  from  plants  operating  apparatus  at  5000 
ft.  altitude  or  higher.  Six  of  these  make  no  correction 
for  altitude  and  six  have  noticed  no  effect  of  altitude. 

The  replies  from  operating  companies  on  the  value 
of  grounding  neutrals  emphasized  that  the  effect  of 
grounding  the  neutral  of  a  high-tension  system  will  vary 
under  different  conditions.  Furthermore,  the  effect  of 
grounding  through  a  resistance  is  different  from  the 
effects  of  grounding  directly.  When  the  ground  is 
specifically  omitted  it  is  usually  to  enable  operation 
with  one  line  grounded  and  thus  minimize  interruptions. 

Discussion 

The  report  of  the  transmission  committee  was  read 
in  abstract  by  N.  A.  Carle.  Each  of  the  two  sections 
was  discussed  separately,  the  first  part  by  M.  0.  Troy, 
Schenectady,  N.  Y.,  and  the  second  part  by  the  follow- 
ing: Peter  Junkersfeld,  Chicago,  111.;  E.  E.  F.  Creigh- 
ton.  Schenectady,  N.  Y. ;  D.  B.  Rushmore,  Schenectady, 
N.  Y.;  N.  A.  Carle,  Newark,  N.  J.;  J.  T.  Lawson, 
Newark,  N.  J.;  J.  B.  Taylor,  New  York  City;  P.  H. 
Chase,  Newark,  N.  J. ;  H.  R.  Woodrow,  New  York  City ; 
E.  C.  Stone,  F.  L.  Hunt,  Greenfield,  Mass. ;  L.  N.  Crich- 
ton,  East  Pittsburgh,  Pa.;  R.  F.  Schuchardt,  Chicago, 
111.;  E.  T.  Street,  St.  Paul,  Minn.;  Harold  Goodwin, 
Philadelphia,  Pa.,  and  W.  A.  Carter,  Denver,  Col. 

In  reference  to  the  data  collected  and  opinions  on 
effect  of  altitude  on  temperature  rise  of  electrical  ma- 
chinery, Mr.  Troy  pointed  out  that  the  correction  is  one 
of  small  magnitude  and  that  the  data  secured  are  not 
accurate  enough  to  draw  conclusions. 

In  a  written  discussion  on  the  second  part  of  the  com- 
mittee's report  presenting  experience  with  the  grounded 
neutral  on  high-tension  transmission  lines,  Mr.  Junkers- 
feld outlined  the  practice  of  the  Commonwealth  Edison 
Company.  He  reviewed  the  conditions  under  which  the 
neutral  was  grounded  fifteen  years  ago  and  present-day 
practice.  The  experience  covered  the  operation  of  a 
four-wire,  three-phase,  2300/4000-volt,  60-cycle  system 
of  primary  distribution  and  a  25-cycle,  9000-volt  sys- 
tem.    The  benefits,  in  brief,  as  outlined  were  prompt 


automatic  disconnection  of  faulty  feeders,  assistance  in 
locating  line  breakdowns  and  the  prevention  of  arcing 
grounds. 

Professor  Creighton  brought  out  the  point  that  there 
are  cases  where  the  neutral  can  be  judiciously  grounded 
and  other  cases  where  it  is  better  not  to  ground  if 
proper  precautions  are  taken.  The  greatest  objection 
to  a  non-grounded  neutral  is  the  arcing  ground.  When 
a  system  is  thoroughly  protected  against  high  fre- 
quencies by  proper  absorbing  devices,  he  considers  that 
it  becomes  permissible  to  use  an  ungrounded  neutral. 

Mr.  Lawson  stated  that  the  action  of  relays  with  the 
grounded  system  may  be  somewhat  more  satisfactory, 
but  with  the  single-phase  arc  to  ground  relay  protection 
is  not  necessary  if  the  arc  is  extinguished  before  it  has 
a  chance  to  develop  into  a  short-circuit.  The  operation 
of  the  ungrounded  system  by  the  Public  Service  Cor- 
poration of  New  Jersey  and  use  of  the  arcing  ground 
suppressors  warrants  this  opinion. 

Mr.  Woodrow  stated  that  on  the  60-cycle  system  of 
the  New  York  Edison  Company,  the  grounded  neutral 
has  been  in  operation  more  than  two  years,  and  so  far 
as  service  is  concerned  little  difference  is  noted  on  the 
60-cycle  system  before  grounding  and  after  grounding. 
The  25-cycle  system  has  never  been  grounded  and  no 
high-frequency  disturbances  have  been  experienced. 

Mr.  Stone  outlined  conditions  on  a  11,000-volt,  three- 
phase,  175-mile  transmission  system  of  which  about  50 
miles  is  underground.  A  great  deal  of  trouble  is  experi- 
enced from  arcing  ground  originating  in  the  overhead 
system,  which  set  up  voltage  disturbances  and  break 
down  the  cable  system.  It  has  been  decided  to  use  a 
grounded  neutral  in  an  attempt  to  save  the  cable  and 
maintain  continuous  service  on  the  overhead  system. 

Messrs.  Hunt,  Crichton  and  Street  outlined  cases 
where  lines  have  been  operated  a  short  time  with  one 
wire  grounded  on  an  ungrounded  system. 

Effect    of   Barometric    Pressure   on    Temperature 
Rise  of  Self-Cooled  Stationary  Induc- 
tion Apparatus 

The  principal  laws  of  dissipation  of  heat  were  re- 
viewed, a  formula  for  the  effect  of  altitude  on  cool- 
ing of  surfaces  was  developed  and  methods  of  con- 
ducting experimental  observations  on  radiation  were 
discussed  in  a  paper  by  V.  M.  Montsinger.  It  was 
shown  that  the  percentage  increase  in  temperature 
equals  AS  (5  + a),  in  which  A  is  the  increase  in  alti- 
tude in  kilometers,  <S  is  the  shape  factor  or  the  developed 
surface  -^  (developed  surface  +  1.3  e  envelope  surface) 
and  a  is  the  ratio  of  the  copper  loss  to  the  total. 

This  paper  was  briefly  discussed  by  J.  M.  Wood,  Pitts- 
field,  Mass. ;  Prof.  R.  W.  Sorensen,  Pasadena,  Cal.,  and 
Prof.  A.  M.  Gray,  Ithaca,  N.  Y. 

Restoration    of    Service    After    Necessary    Inter- 
ruption 

Methods  of  minimizing  the  duration  of  unavoidable 
interruptions  were  outlined  in  a  paper  presented  by 
F.  E.  Ricketts.  It  was  pointed  out  that  since  the 
amount  of  service  affected  by  opening  a  switch  is  usually 
in  proportion  to  the  nearness  of  the  switch  to  the  gen- 
erator, the  importance  of  keeping  switches  closed  should 
increase  as  the  generators  are  approached.  Therefore 
generator  switches  should  never  open  automatically  on 
overload. 
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To  prevent  internal  trouble  in  the  generators  causing 
serious  disturbances,  which  would  happen  with  this  ar- 
rangement, the  author  suggested  a  method  of  connect- 
ing relays  which  will  de-energize  the  field  and  isolate 
the  generators  if  any  internal  troubles  arise.  Another 
scheme  was  described  for  extinguishing  short-circuit 
arcs  by  interrupting  the  generator  field  current  and 
then  restoring  it  before  motor-driven  apparatus  on  the 
line  has  stopped.  Arrangements  were  described  for 
raising  the  voltage  rapidly  on  restoring  service  so  that 
all  apparatus  would  pull  into  step  quickly.  Numerous 
records  were  presented  showing  the  effectiveness  of  sev- 
eral schemes  for  minimizing  interruptions. 
Discussion 

This  paper  was  discussed  by  Harold  Goodwin,  Jr., 
Philadelphia,  Pa.;  R.  J.  Schuchardt,  Chicago,  111.;  H.  R. 
Woodrow,  New  York  City ;  E.  T.  Street,  St.  Paul,  Minn. ; 
G.  A.  Burnham,  Cliftondale.  Mass.;  J.  B.  Taylor,  New 
York  City;  L.  N.  Crichton,  East  Pittsburgh,  Pa.,  and 
J.  T.  Kelly,  Jr.,  Baltimore,  Md. 

Mr.  Goodwin  brought  up  the  point  in  connection  with 
the  systems  described  by  Mr.  Ricketts,  that  disturbances 
on  a  distribution  system  might  be  caused  by  the  start- 
ing of  motors  which  were  not  equipped  with  relays,  but 
which  were  heavily  fused.  He  also  mentioned  possible 
trouble  resulting  from  the  operation  of  a  three-phase 
motor  with  one  of  the  phases  dead.  He  recommended 
that  some  scheme  for  operating  hand-operated  switches 
as  well  as  electrically  operated  switches  be  devised  for 
the  restoration  of  the  service  immediately  similar  to 
the  scheme  outlined  in  a  diagram  of  the  paper. 

Mr.  Woodrow  explained  a  practice  used  by  his  com- 
pany with  hand-operated  switches.  The  switches  are 
thrown  in  once  or  twice  after  the  circuits  have  been 
through  a  lightning  storm,  and  in  50  per  cent  of  the 
cases  the  service  is  restored  without  any  disturbances. 
Other  speakers  commented  on  the  operating  features 
described  in  the  paper. 


Protective  Apparatus 


Lightning  Protection  on  4000-volt  Circuits 
From  investigations  made  on  the  Chicago  electric 
service  system  reaching  250,000  customers  over  about 
3000  miles  of  circuit  and  through  16,000  transformers, 
D.  W.  Roper  has  arrived  at  the  following  con- 
clusions regarding  transformer  protection.  Trans- 
former troubles  caused  by  lightning  storms  may  be 
reduced  (a)  by  removing  the  transformer  primary 
terminal  boards,  and  (b)  by  installing  lightning  ar- 
resters. The  latter  are  considerably  more  effective  if 
installed  on  transformer  poles. 

Protective  Apparatus  Used  by  New  Jersey  Company 
On  the  New  Jersey  system  the  total  number  of  ser- 
vice interruptions  due  to  line  and  cable  trouble  has 
been  considerably  decreased  since  1913  despite  the  in- 
crease in  mileage.  N.  L.  Pollard  and  J.  T.  Lawson  ex- 
plained in  a  paper  how  this  has  been  accomplished  by 
eliminating  all  defective  equipment  and  using  a  number 
of  protective  devices  and  connection  schemes.  The  na- 
ture and  operation  of  these  devices  was  described. 

Protection  of  High-Voltage  Distribution  Systems 
BY  Isolating  Transformers 
To  prevent  widely-separated  grounds  on  different 
phases  affecting  its  entire  system  the  Public  Service 
Company  of  Northern  Illinois  has  installed  line  section- 
alizing  or  isolating  transformers  at  its  substations  and 
generating  stations,  as  well  as  at  several  points  on  the 
transmission  system.  In  some  cases,  O.  0.  Rider  ex- 
plained in  his  paper,  1-to-l  transformers  have  been  used. 


and  in  other  cases  two  banks  of  standard  step-down 
transformers  have  been  arranged  so  the  high-tension 
windings  are  connected  with  the  sectionalized  lines  and 
the  low-tension  windings  connected  in  parallel.  The  lat- 
ter arrangement  has  been  employed  chiefly  at  distribu-  ' 
tion  or  feed-in  points  to  furnish  low-voltage  tap. 

Discussion 

The  discussion  on  the  six  papers  presented  by  mem- 
bers of  the  protective  apparatus  committee  was  opened 
by  Prof.  E.  E.  F.  Creighton,  chairman  of  this  commit- 
tee. He  stated  that  during  the  past  year  the  individual 
members  of  the  committee  had  done  a  great  deal  of 
work,  as  evidenced  by  the  papers  presented.  In  addition 
to  this  work,  Professor  Creighton  referred  to  valuable 
data  furnished  by  Harry  R.  Woodrow  of  the  New  York 
Edison  Company,  to  results  of  an  investigation  on  pro- 
tection of  telephone  lines  situated  under  power  lines  by 
E.  P.  Peck  of  the  Georgia  Railway  &  Power  Company,  to 
an  investigation  with  a  new  type  of  relay  by  Archbold 
Davis.  The  work  of  E.  B.  Merriam  of  the  General  Elec- 
tric Company  and  S.  Q.  Hays  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  on  rating  of  oil  switches 
was  also  mentioned. 

The  paper  by  D.  W.  Roper,  the  one  by  Messrs.  Pol- 
lard and  Lawson  and  0.  0.  Rider's  paper  were  discussed 
together.  The  following  took  part  in  the  discussion: 
Dr.  C.  P.  Steinmetz,  Schenectady,  N.  Y.;  P.  H.  Chase,  | 
Newark,  N.  J. ;  J.  P.  Lawson,  Newark,  N.  J. ;  J.  B. 
Taylor,  New  York  City;  J.  0.  Montignani,  Rochester, 
N.  Y.;  R.  F.  Schuchardt,  Chicago,  111.;  Peter  Junkers- 
feld,  Chicago,  111.;  D.  B.  Rushmore,  Schenectady,  N.  Y., 
N.  S.  Diamant,  Houston,  Tex.;  and  N.  L.  Pollard,  New- 
ark, N.  J. 

Dr.  Steinmetz  considered  one  conclusion  from  Mr. 
Roper's  paper  interesting  and  significant,  namely,  that 
100  per  cent  protection  is  not  warranted  by  mere  cheap- 
ness, but  that  the  cost  of  100  per  cent  protection  is 
somewhat  greater  than  the  cost  of  repairing  damaged 
transformers.  In  this  connection  he  referred  to  the  sig- 
nificant statement  that  in  spite  of  this  fact  100  per  cent 
protection  will  be  introduced  in  Chicago  because  of  the 
reliability  obtained.  In  closing.  Dr.  Steinmetz  re- 
ferred to  the  possibility  of  overcoming  apparently  ab-  ■ 
normal  operating  conditions  by  eliminating  carelessness.  « 
He  said  that  the  fallibility  of  human  nature  is  a  very 
frequent  cause  of  trouble  which  can  only  be  remedied 
by  automatic  devices  which  are  not  careless  and  do  not 
forget  to  record  undesirable  incidents. 

Mr.  Chase  abstracted  a  written  discussion  in  which  he 
explained  points  in  connection  with  methods  which  in- 
volve the  use  of  the  split  or  divided  conductor  principle 
in  relay  control  of  transmission  circuits. 

Mr.  Montignani  referred  to  operating  conditions  in 
Rochester,  N.  Y.,  in  connection  with  a  three-phase,  four- 
wire,  4150-volt,  grounded  neutral  distribution  system, 
having  a  total  length  of  about  1200  miles,  300  miles  of 
which  is  underground.  Previous  to  1911,  reliance  for 
protection  against  lightning  was  placed  upon  multi-gap 
arresters  placed  approximately  at  0.5-mile  intervals  on 
the  more  exposed  lines.  This  proved  inadequate,  and 
during  the  summer  of  1911  systematic  records  were 
compiled  of  lightning  troubles.  These  records  showed 
that  ninety-nine  transformers  were  lost  in  thirty-one 
thunderstorms,  this  being  6.1  per  cent  of  the  total  trans- 
formers installed.  The  multi-gap  arresters  were  re- 
moved from  the  lines  and  outdoor-type  electrolytic  ar- 
resters were  installed  at  exposed  parts  of  the  system 
and  at  important  junction  points  on  the  feeders.  With 
this  equipment,  records  for  the  summer  of  1912  showed 
lost  transformers  reduced  to  1.2  per  cent  after  thirty- 
two  thunderstorms.  The  estimated  saving  in  reduction 
of  transformer  damages  from  6.1  per  cent  to  1.5  per 
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;ent  and  estimated  current  sales  amounted  to  a  little 
Tiore  than  $2,000,  after  allowing  for  interest,  deprecia- 
;ion  and  maintenance  of  the  arresters. 

Mr.  Junkersfeld  offered  a  word  of  caution  against 
)ver-standardization.  He  stated  that  the  development 
ind  investigation  in  Chicago  referred  to  in  Mr.  Roper's 
)aper  cost  many  thousands  of  dollars,  but  was  consid- 
ered justifiable  for  the  reason  that  it  would  do  more 
;oward  improving  service  than  if  spent  in  any  other 
iirection.  The  conditions  under  which  service  is  ren- 
iered,  he  stated,  determines  the  amount  of  refinement 
hat  good  engineering  will  justify  in  any  case.  He 
ilso  emphasized  the  value  of  education  and  discipline 
n  preventing  accidents.  In  Chicago  a  very  strenuous 
;ampaign  of  education  has  been  inaugurated  with  the 
'esult  that  accidents  have  been  practically  eliminated. 

In  closing  the  discussion,  Mr.  Roper  pointed  out  that 
he  neutral  wire  is  not  used  in  Chicago  for  overhead 
ightning  protection  since  protection  is  used  at  the 
lubstation.  At  each  transformer  where  a  fuse  arrester 
s  installed,  an  arrester  is  also  installed  in  the  neutral 
vire.  "  A  ground  rod  is  used  for  the  ground  connection. 
ie  stated,  that  excluding  burnouts  due  to  external 
'orces,  such  as  a  pick  driven  into  a  cable,  the  faults 
n  the  9000-volt  cable  system  averages  from  two  to 
'our  per  hundred  miles  per  year.  This  data  supple- 
nents  a  point  brought  up  by  Mr.  Taylor. 

Megger  and  Other  Tests  on  Suspension  Insulators 

Results  of  megger  tests  on  4410  disk  insulators,  costs 
)f  makingv  the  tests  and  replacing  the  insulators  and 
:ests  on  faulty  units  were  given  in  a  paper  by  F.  L. 
rlunt.  Of  the  damaged  strain  units  located,  the  highest 
)ercentage  were  situated  at  the  line  end  of  the  strings. 
3n  the  standard  suspension  towers,  on  the  other  hand, 
;he  greater  number  were  next  to  the  cross-arm.  Al- 
;hough  the  occurrence  of  faulty  insulators  decreased 
'rom  the  line  end  of  the  string  to  the  cross-arm  unit 
)n  strain  towers,  there  appeared  no  logical  relation 
between  the  number  of  failures  on  the  suspension  string. 

The  tests  were  conducted  by  a  three-man  crew,  and 
the  average  cost  of  labor  was  $1.70  per  tower  per 
circuit,  or  9.6  cents  per  insulator  tested,  although  an- 
)ther  section  was  tested  at  an  expense  of  7.3  cents  per 
nsulator.  Replacing  the  bad  insulators  cost  7.3  cents 
3er  insulator  on  the  line,  making  the  total  cost  of 
;esting  and  replacing  insulators  16.9  cents  per  insulator 
)n  the  line,  or  $1.73  per  faulty  unit. 

Experiences  in  Testing  Porcelain 

Porosity,  absorption,  surface  leakage  and  dielectric 
osses  of  porcelain  were  subjects  touched  on  in  the  paper 
jy  E.  E.  F.  Creighton.  Wet-process  porcelains,  it  was 
Dointed  out,  have  porosities  much  less  than  0.01  per 
lent,  whereas  dry-process  porcelains  usually  have  1  to 
I  per  cent  porosity.  While  insulators  with  small 
iorosity  may  not  absorb  much  water  when  submerged 
n  a  bath,  they  will  absorb  considerable  under  operating 
conditions  because  changes  in  temperature  causes  a 
jreathing  action  in  the  pores.  Considerable  energy  is 
sometimes  required  to  drive  moisture  out  of  insulators. 
A.S  a  rough  method  of  analysis,  it  may  be  assumed  that 
m  insulator  is  porous  which  measures  less  than  600 
negohms  and  withstands  nearly  flashover  voltage  for 
several  seconds.  The  surface  resistance  of  a  porcelain 
insulator,  according  to  tests,  decreases  rapidly  with  in- 
crease in  humidity  (2000  megohms  at  60  per  cent  hu- 
nidity  and  zero  megohms  at  80  per  cent  humidity),  but 
in  service  the  leakage  of  current  may  produce  suflficient 
fieat  to  prevent  the  resistance  dropping  to  very  low 
ralues.  Increasing  the  size  of  an  insulator  does  not 
necessarily  increase  its  resistance,  small  insulators  in 
many  cases  having  higher  resistance  than  larger  ones. 


New^  Method  of  Grading  Suspension  Insulators 

To  correct  the  uneven  distribution  of  voltage  over 
long  strings  of  disk  insulators,  R.  H.  Marvin  suggested 
placing  sheet-metal  rings  of  different  size  around  each 
insulator  cap  and  stud.  To  maintain  equal  flashover 
strengths  over  each  unit  those  with  the  larger  correc- 
tive rings  should  have  the  larger  diameters.  As  this 
would  entail  difficulties  in  manufacturing  and  assem- 
bling, the  author  suggests  using  only  three  groups  of 
units   and   assembling  them   so  that  the   diameter  de- 


INSULATOR    UNITS    EQUIPPED    WITH    METAL    RINGS    TO    IMPROVE 
VOLTAGE   DISTRIBUTION 

creases  toward  the  grounded  support.  A  needle-gap  for 
ascertaining  the  voltage  distribution  over  a  string  of 
insulators  was  described,  and  results  of  tests  obtained 
therewith  were  presented.  The  latter  showed  that 
grading  the  insulators  in  the  manner  mentioned  im- 
proves the  distribution  considerably.  For  instance, 
compared  to  the  line  unit  the  efficiency  of  the  lowest  unit 
tested  was  raised  from  23.5  per  cent  to  46.5  per  cent,  or 
nearly  doubled.  This  resulted  in  reducing  the  propor- 
tion of  the  total  voltage  on  the  line  unit  from  16.5  per 
cent  to  11  per  cent,  a  reduction  of  27  per  cent.  The 
theory  of  grading  insulators  was  also  discussed. 

Discussion 

The  paper  entitled  "Megger  and  Other  Tests  on  Sus- 
pension Insulators,"  one  on  "Experiences  in  Testing 
Porcelain  Insulators,"  and  the  paper  entitled,  "New 
Method  of  Grading  Suspension  Insulators"  were  dis- 
cussed together.  Those  who  took  part  in  this  discus- 
sion were:  F.  W.  Peek,  Jr.,  Schenectady,  N.  Y. ;  and 
Prof.  E.  E.  F.  Creighton,  Schenectady,  N.  Y.  Mr.  Peek 
offered  a  word  of  warning  on  the  danger  of  misin- 
terpreting test  data,  especially  in  regard  to  insulation 
testing.  He  referred  to  testing  insulators  with  high 
frequency  and  pointed  out  that  many  good  insulators 
as  well  as  the  poor  ones  are  often  discarded  based  on 
results  of  this  test.  He  mentioned  the  importance  of 
a  test  that  would  anticipate  failure  of  insulators  on 
lines  due  to  deterioration,  and  explained  that  so-called 
deterioration  of  porcelain  is  due  to  two  causes:  First, 
low  breakdown  strength  due  to  the  gradual  absorption 
of  moisture  after  the  insulators  have  been  in  service 
several  years.  There  is  no  high  voltage  test  that  will 
detect  this  condition  of  the  porcelain.  Second,  poor 
mechanical  design  or  mechanical  strain;  in  each  of 
these  cases,  no  high-voltage  tests  will  anticipate  fail- 
ures. Mr.  Peek  expressed  the  opinion  that  a  great  deal 
can  be  done  to  predict  possible  failures,  due  to  design, 
to  the  cement,  to  absorption,  and  the  like,  by  making  a 
proper  absorption  test  and  a  proper  mechanical  design 
test^for  instance,  by  expansion  and  contraction,  by 
heating  and  cooling. 

Professor  Creighton  agreed  with  Mr.  Peek  that  there 
is  no  electrical  test  known  that  will  eliminate  all  de- 
fective porcelain.  He  stated,  however,  that  where  the 
high-frequency  test  is  used  at  the  factory  when  the 
porcelains  come  directly  from  the  furnace,  on  the  av- 
erage 8  per  cent  more  porcelain  is  eliminated  than  on 
the  60-cycle  test.  Professor  Creighton  explained  that 
as  a  result  of  comparisons  between  the  two  tests,  the 
60-cycle  test  and  the  high-frequency  test,  the  former 
has  been  replaced  by  the  latter  in  work  at  the  factory 
of  the  General  Electric  Company,  although  it  may  be 
found  expedient  to  apply  both  the  60-cycle  and  the  high- 
frequency  test  to  the  finished  insulators. 
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Industrial  Applications 


Klk(  TRic  Drivk  for  Rkversing  Rolling  Mills 

Comparisons  of  results  obtained  with  electrically- 
driven  and  steam-driven  reversing  rolling  mills  were 
made  in  a  paper  presented  by  Wilfred  Sykes  and  David 
Hall,  and  attention  was  called  to  some  of  the  engineer- 
ing requirements  which  should  be  considered  in  this 
service.  In  discussing  the  general  characteristics  of 
rolling  mill  loads  it  was  pointed  out  that  compound  mo- 
tors are  best  adapted  to  the  service  since  with  excessive 
loads  they  will   slow  down   and   develop  more  torque. 

UNIT  ENERGY  CONSUMPTIONS  FOR  ROLLING  STEEL  IN 
REVERSING  MILLS 


Ingot 

Bloom 

Elongation 

Hp-hr. 
per  Ton 

Remarks 

18  in.  round 
18  by  20  in. 
18  by  20  in. 
18  bv  20  in. 

7J^by    7h 

3  by    8 
2      by  16 

4  by    4 

4  by    4 

5  by    5 
8      by    8 

in. 
in. 
in. 
in. 
in. 
in. 
in. 

4.66 
12.2 

9.2 
18.5 
16.0 
16.0 

6.25 

11.4 
23.0 
19.4 
26.0 
24.0 
25.5 
17.0 

High  carbon 
High  carbon 
Soft  steel 

17  by  15  in. 

20  by  20  in. 

20  by  20  in. 

However,  owing  to  the  large  currents  usually  required, 
reversing  the  operations  have  necessitated  energizing 
the  series  fields  from  separate  series  exciters  instead  of 
with  armature  current.  Data  were  presented  to  show 
that  the  initial  investment  required  for  motor  drive  with 
purchased  power  is  considerably  less  than  for  steam 
equipment,  while  that  for  electric  drive  with  private 
plant  generating  equipment  is  certainly  not  much  dif- 
ferent. Regarding  energy  consumption  it  was  shown 
that,  even  when  generating  the  electric  power  used, 
motor  drive  requires  only  50  to  60  per  cent  of  the  energy 
used  by  the  best  steam  reversing  engines.  Further- 
more, the  energy  required  for  retarding  the  motor  prior 
to  reversal  may  be  stored  in  the  flywheel  and  utilized  to 
carry  the  subsequent  peak  load. 

Discussion 

Among  those  taking  part  in  the  discussion  of  the  steel- 
mill  electrification  paper  were  K.  A.  Pauly,  Schenectady ; 
N.  Y.;  D.  M.  Petty,  Bethlehem  (Pa.)  Steel  Company; 
R.  Tschentscher,  Illinois  Steel  Company,  Chicago;  T.  E. 
Tynes,  Lackawanna  Steel  Company,  Buffalo,  N.  Y.; 
H.  D.  James,  Pittsburgh,  Pa,;  E.  A.  Lof,  Schenectady, 
N.  Y. ;  F.  G.  Liljenroth,  Vestaras,  Sweden ;  Brent  Wiley, 
Pittsburgh,  Pa.,  and  H.  S.  Page. 

The  torque  rating  of  motors  for  steel-mill  work  was 
objected  to  by  Mr.  Pauly  as  unsatisfactory  unless  the 
time  during  which  the  maximum  load  is  carried  be  con- 
sidered. He  also  held  that  the  rating  was  not  in  ac- 
cord with  A,  I.  E.  E.  standardization  rules.  In  refer- 
ring to  the  economy  effected  by  motor  drive  in  revers- 
ing mill  work,  he  pointed  out  that  the  doing  away  with 
wasteful  reversing  engines  was  not  the  only  saving,  for 
the  efficiency  of  the  boiler  plant  can  also  be  raised  as 
much  as  20  per  cent  by  taking  off  the  large  demands  for 
steam  required  by  the  reversing  engines.  He  explained 
the  design  features  of  rolling-mill  motors  and  hoist 
motors,  showing  how  both  are  similar  in  respect  to 
handling  shocks.  Mr,  Pauly  maintained  that  com- 
pounding action  is  not  necessary  to  secure  rapid  ac- 
celeration, and  explained  the  value  of  breaking  spindles. 

Mr.  Petty  mentioned  the  manufacturing  advantages 
made  possible  by  motor  drives  in  steel-mill  work,  such 
as  reducing  the  distance  that  steel  is  required  to  travel 
from  soaking  pit  to  finished  product  and  general  flexi- 
bility of  plant  layout.  He  referred  to  commutator  and 
brushes  as  sources  of  most  motor  troubles,  and  advo- 


cated more  liberal  design  and  lower  speeds  in  order  t' 
reduce  operating  and  maintenance  costs. 

Mr.  Tschentscher  said  that  the  reversing  mill  in 
stalled  at  South  Chicago  in  1905  was  in  operation  be 
fore  the  installation  at  Gary,  Ind.  He  called  particulai 
attention  to  the  mechanical  design  features  of  motoi 
drives,  and  showed  that  to  the  steel-mill  engineer  lib- 
eral bearings  and  design  of  parts  to  stand  wear  and  tear 
are  important  considerations.  High  reliability,  this 
speaker  held,  is  more  important  than  securing  the  last 
hair  in  efficiency.  He  also  said  that  rapid  reversal  is 
not  important,  a  reversal  in  five  seconds  being  average 
practice. 

Mr.  Lof  abstracted  in  brief  a  written  discussion  by 
E.  G.  Liljenroth,  which  compared  steel-mill  practice  in 
this  country  with  that  in  Europe.  Speeds  of  foreign 
installations  are  much  higher  than  now  used  in  this 
country.  One  foreign  manufacturer  makes  a  line  of 
motors  all  of  the  same  diameter,  the  variation  in  size 
being  in  the  length  of  the  armature.  Units  of  large 
size  are  being  used  abroad,  and  have  speeds  around  500 
r.p.m.  with  special  flywheels. 

Mr.  Wiley  said  that  there  are  300  electrified  steel 
mills  and  eighteen  reversing  mills.  Thirteen  of  the  re- 
versing mills  have  been  installed  or  electrified  during 
the  past  year  and  a  half.  Mr.  Page  brought  out  the 
fact  that  the  speed  of  reversal  depends  upon  the  speed 
of  the  mill.  He  also  explained  the  rating  of  motors  in 
torque  and  horsepower  at  different  speeds. 

In  closing  the  discussion  on  the  paper  Wilfred  Sykes 
explained  that  peak  load  and  not  heating  controls  the 
rating  of  the  motor,  and  that  the  problem  of  commu- 
tation mentioned  by  Mr.  Petty  was  more  important  than 
the  heating. 

Requirements     of     Motors     Used     for     Oil-Well 
Operations 

Methods  of  adapting  motor  drive  to  drilling,  pumping 
and  cleaning  oil  wells  and  an  outline  of  the  duty  cycles 
of  each  operation  were  given  in  a  paper  presented  by 
W.  G.  Taylor.  The  heaviest  work  required  of  a  drilling 
motor  is  the  manipulation  or  "spudding  in"  of  a  well 
casing.  Other  drilling  operations  are  light  work.  The 
total  energy  consumption  during  drilling  increases  ap- 
proximately as  the  square  of  the  depth.  When  no  acci- 
dents occur,  the  average  daily  energy  consumption  is 
about  230  kw.-hr.  Fifty  to  75-hp.  slip-ring  induction 
motors  with  secondary  control  are  usually  the  best  for 
drilling. 

The  amount  of  power  required  to  pump  a  well  does  not 
seem  to  depend  on  its  depth,  the  author  pointed  out,  since 
presence  of  sand  in  the  oil  may  increase  the  power  re- 
quired while  gas  tending  to  lift  the  oil  will  have  the 
reverse  effect.  According  to  records  from  over  200 
California  oil  wells  pumped  "on  the  beam"  about  1  to  5 
hp.  were  required. 

Pulling  rods  and  tubing  is  ordinary  hoisting  work 
and  requires  a  high-torque  motor  with  low-armature  in- 
ertia. Of  the  various  operations  of  cleaning  a  well 
swabbing  demands  the  most  power,  peak  inputs  which 
have  been  recorded  being  as  high  as  40  to  70  kw.  The 
total  monthly  energy  consumption  for  pumping,  pulling 
and  cleaning  a  well  will  vary  from  1350  to  6000  kw.-hr,, 
but  the  average  is  about  2100  kw.-hr.  Where  a  single 
motor  is  desired  to  perform  all  these  operations  Y-delta 
or  two-speed  motors  are  advisable. 

Discussion 

Due  to  lack  of  time  this  paper  was  only  briefly  dis- 
cussed by  Edward  Woodbury,  Pacific  Light  &  Power 
Corporation,  Los  Angeles,  Cal.,  and  A.  M.  Dudley,  Pitts- 
burgh, Pa.  Mr,  Woodbury  explained  the  difficulties  in 
introducing  electric  pumping  in  the  Los  Angeles  dis- 
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ict  because  of  the  prejudice  of  the  operators  and  their 
jsire  to  injure  the  motors  through  severe  treatment, 
ittle  damage  to  motors,  however,  has  been  experienced, 
he  greatest  saving,  according  to  Mr,  Woodbury, 
irough  the  use  of  motors  in  oil  well  work,  is  the  clean- 
g  and  pumping  operations.  He  mentioned  one  large 
istallation  which  operated  thirty-five  to  forty  wells 
rer  an  area  of  100  acres,  using  gas  and  oil  as  fuel.  By 
[uipping  twenty  wells  with  motors  no  oil  was  required 
id  the  gas  consumption  was  considerably  reduced.  He 
aintained  that  in  his  section  oil-well  operators  can 
ford  to  throw  away  engines  and  pay  for  motors  from 
le  savings  effected  by  their  use.  Mr.  Dudley  referred 
>  the  diagram  by  the  authors  for  a  standard  oil-well 
rilling  rig  using  a  walking  beam,  from  the  end  of 
hich  a  heavy  stem  and  bit  are  suspended  by  a  suitable 
)pe,  as  good  practice.  This  is  known  as  the  cable- 
»ol  method  as  compared  with  the  hydraulic  rotary 
ethod.  He  favored  the  use  of  the  induction  motor 
>r  this  work. 


Electrophysics 

FFECT  OF  High  Continuous  Voltages  on  Air,  Oil 
AND  Solid  Insulations 
Results  of  tests  on  the  dielectric  strengths  of  air. 
1  and  solid  insulations  for  direct-current  voltages  up 
I  150  kv.  were  given  in  a  paper  by  F.  W.  Peek,  Jr., 
id  the  conclusion  was  drawn  that  high-voltage,  direct- 
irrent  testing  equipment  is  suitable  for  locating  faults 
I  cables,  and  is  less  bulky  to  handle  than  the  alternat- 
ig-current  type.  Most  of  the  results  indicated  that 
le  formulas  already  given  for  a.c.  corona  may  be  used 
)r  d.c.  corona  over  a  wide  range  of  wire  diameters, 
r  densities,  etc. 

Discussion 

The  paper  by  Mr.  Peek  on  the  testing  of  insulations 
ith  high,  direct-current  voltages  was  discussed  by 
r.  J.  B.  Whitehead,  Baltimore,  Md.;  William  Baum, 
chenectady;  N.  Y.;  S.  Farwell,  Springfield,  111.;  C.  E. 
kinner,  Pittsburgh,  Pa.;  Dr.  C.  H.  Sharp,  New  York 
ity,  and  J.  B.  Taylor,  New  York  City.  Mr.  Baum 
Dinted  out  that  a  direct-current  test  voltage  two  and 

half  times  greater  than  an  alternating-current  test 
3ltage  produced  the  same  results  as  the  lower  alter- 
ating-current  value.  He  also  mentioned  that  less  in- 
ilation  is  required  for  direct-current  cables  than  for 
Iternating-current  cables  of  the  same  size  and  voltage 
iting.  Mr.  Skinner  pointed  out  the  advantage  of  pre- 
etermining  the  breakdown  point  of  cables  and  the  pos- 
;biiity  of  establishing  a  method  whereby  this  point  can 
e  determined  from  the  performance  before  rather  than 
fter  the  actual  failure  of  a  cable.  Mr.  Farwell  out- 
ned  tests  with  high,  direct-current  voltages  performed 
Dme  time  ago  at  the  University  of  Illinois.  In  closing 
le  discussion  Mr.  Peek  said  that  reference  was  made 
y  him  to  the  possibilities  of  picking  out  faults  in  cables 
^ith  direct  current,  but  he  does  not  recommend  its  gen- 
ral  use  until  further  investigation  has  been  made.  He 
lentioned  the  advantage  of  burning  out  faults  in  cables 
3  that  they  can  be  located  by  bridge  methods.  He  also 
xplained  that  a  direct-current  set  for  testing  cables  is 
lore  practicable  than  an  alternating-current  test  set 
Dr  the  reason  that  it  is  much  more  convenient  to  trans- 
ort  and  easier  to  handle. 

Corona  Voltmeter  as  a  Standard  Instrument* 

An  instrument  in  which  the  first  appearance  of  co- 
ona  is  used  to  measure  voltage  was  described  in  a  paper 


•a  detailed  description  of  this  equipment  and  method  of  using 
was  given  on  page  1405  of  the  July  17  issue  of  the  Electrical 
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by  J.  B.  Whitehead  and  M.  W.  Pullen.  To  detect  the 
first  occurrence  of  the  corona  three  methods  are  em- 
ployed which  involve  the  use  of  an  electroscope,  gal- 
vanometer and  telephone  respectively.  In  brief,  the 
apparatus  consists  of  two  concentric  cylinders  inclosed 
in  an  airtight  compartment  in  which  the  air  pressure 
can  be  varied  at  will.  To  measure  an  unknown  voltage 
it  is  applied  across  the  gap  between  the  cylinders  and 
the  air  pressure  gradually  lowered  until  corona  appears. 
From  a  curve  indicating  the  relation  between  air  density 
and  voltage  at  which  corona  appears  the  latter  can  then 
be  determined.  No  spark-over,  arc,  energy  consump- 
tion, series  resistances  nor  condensers  are  necessary 
in  the  operation,  and  the  readings  are  independent  of 
wave  form,  frequency  and  local  electrostatic  disturb- 
ances. 

Discussion 

This  paper  was  discussed  by  L.  W.  Chubb,  Pittsburgh, 
Pa.;  Dr.  C.  H.  Sharp,  New  York  City;  J.  R.  Craighead, 
Schenectady,  N.  Y.;  Prof.  C.  F.  Harding,  Lafayette, 
Ind.;  F.  W.  Peek,  Jr.,  Schenectady,  N.  Y.,  and  Professor 
Kuntz,  Urbana,  111.  Mr.  Chubb  expressed  the  opinion 
that  the  Whitehead  corona  voltmeter  should  displace  the 
sphere  gap  as  a  working  standard  for  the  reason  that 
it  is  free  from  the  errors  of  the  former.  He  mentioned 
many  ways  by  which  its  accuracy  might  be  checked. 
Other  speakers  asked  questions  concerning  features  of 
operation  not  explained  in  the  paper.  Mr.  Peek  ex- 
plained the  use  of  the  sphere  gap  for  investigating 
transients  of  the  order  of  0.00001  second  such  as  light- 
ning phenomena.  He  maintained  that  the  sphere  gap  is 
most  applicable  for  this  work  on  account  of  its  con- 
venience. Professor  Kutz  explained  the  possibility  of 
observing  corona  in  the  Whitehead  corona  voltmeter  by 
the  increase  of  pressure  when  corona  forms.  He  men- 
tioned investigations  of  corona  in  hydrogen  gas  at  the 
University  of  Illinois.  He  has  found  that  positive  cor- 
ona is  uniform,  while  negative  corona  appears  as  beads 
and  that  the  constants  for  the  two  are  different. 

In  closing  the  discussion  Dr.  Whitehead  answered  the 
questions  brought  up.  He  explained  that  it  is  possible 
to  make  the  corona  voltmeter  a  good  working  stand- 
ard as  there  are  no  practical  difficulties  in  its  operation 
and  it  repeats  results  with  accuracy.  He  has  found 
no  variation  in  results  secured  due  to  variation  of 
ionization  of  the  air  in  the  voltmeter  chamber.  Tem- 
perature changes  due  to  varying  the  air  pressure  in  the 
chamber  have  no  effect  on  the  operation  of  the  instru- 
ment owing  to  the  large  volume  of  air  used  and  the 
small  range  of  pressure.  Dr.  Whitehead  explained  that 
he  has  found  it  possible  to  produce  continuous  nega- 
tive corona  without  beads  when  the  circuit  conditions 
are  held  constant. 

Theory  of  Parallel  Grounded  Wires  and  Production 
OF  High  Frequencies  in  Transmission  Lines 

Mathematical  analyses  were  made  in  a  paper  by  E.  E. 
F.  Creighton  to  determine  the  advantages  or  disadvan- 
tages of  using  overhead  grounded  wires.  Conditions  of 
line  construction  that  cause  and  suppress  high-frequency 
surges  were  also  discussed.  The  general  deductions  for 
practical  use  taken  from  the  theory  given  are  as  follows : 
From  a  theoretical  standpoint  a  single  grounded  wire 
should  be  placed  as  near  as  practicable  to  the  power  wire 
in  order  to  get  the  greatest  electrostatic  protection. 
Grounded  wires  are  a  little  more  effective  when  placed 
above  a  power  wire  than  when  placed  below  it.  The 
greatest  advantage  can  be  obtained  by  keeping  the  over- 
head grounded  wires  as  far  apart  as  possible,  that  is  to 
say,  installed,  as  far  as  practicable  on  opposite  sides  of 
the  power  wires.  The  protective  value  of  the  second 
wire  will  then  have  its  full  maximum  possible  value. 
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Also  from  the  electromujjnetic  standpoint,  the  two  wires 
should  be  placed,  so  far  as  [)ractical)le,  on  opposite  sides 
of  a  power  wire  in  order  to  reduce  to  a  minimum  the 
transfer  of  surjje  enerjry  to  the  power  wire.  The  most 
practicable  condition  of  protection  by  ^I'ounded  wires  is 
to  use  the  four  wires  in  a  rectangular  formation  which 
gives  the  widest  separation. 

Discussion 

For  lack  of  time  Professor  Creighton's  paper  was 
only  briefly  discussed  by  H.  S,  Osborne,  New  York  City ; 
J.  B.  Taylor,  New  York  City;  Dr.  J.  B.  Whitehead, 
Baltimore,  Md.,  and  L.  W.  Chubb,  Pittsburgh,  Pa.  Mr. 
Osborne  showed  that  for  the  proper  operation  of  a 
ground  wire  the  condition  of  the  ground  and  the  effect 
of  the  resistance  are  important  considerations.  Mr. 
Taylor  criticised  the  use  of  the  terms  sudden  and  in- 
stant in  the  paper,  and  questioned  the  explanation  of 
the  release  of  charge  on  the  ground  wire  when  same 
is  free  to  ground  over  a  line  one  mile  long.  He  em- 
phasized the  need  of  good  ground  wire  construction  for 
satisfactory  operation.  The  other  speakers  questioned 
some  of  the  assumptions  in  the  paper,  but  in  general 
agreed  with  the  theory  outlined.  In  closing  this  dis- 
cussion Professor  Creighton  made  it  plain  that  the 
paper  was  based  on  certain  assumptions,  for  there  is 
little  practical  data  on  vv^hich  to  base  definite  laws  due 
to  the  nature  of  the  phenomena  discussed.  He  agreed 
that  certain  assumptions  might  be  questioned,  but 
stated  that  the  importance  of  discussing  the  various 
features  in  their  simplest  form  had  justified  such  as- 
sumptions. He  maintained  that  increased  protection 
can  be  secured  for  transmission  line  circuits  by  the  use 
of  a  larger  number  of  ground  wires  than  are  employed 
at  present. 
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Suggestions  for  Electrical  Research 

A  list  of  electrical  topics  suitable  for  theses,  research 
and  advanced  study  was  presented  in  a  paper  by  V. 
Karapetoff,  The  author  urged  colleges  to  specialize 
in  only  a  few  topics  for  advanced  investigation  each 
year  and  warned  against  duplication  of  effort.  He  sug- 
gested that  the  educational  committee  of  the  A.I.E.E. 
become  a  central  body  for  the  dissemination  of  infor- 
mation and  to  provide  a  stimulus  in  applied  electrical 
research,  co-operating  with  colleges  and  with  individual 
inventors  and  investigators. 

Discussion 

Professor  Karapetoff's  paper  was  read  by  Prof.  A.  M. 
Gray  and  discussed  by  Dr.  J.  B.  Whitehead,  Baltimore, 
Md.;  Prof.  A.  E.  Flowers,  Columbus,  Ohio;  C.  E. 
Skinner,  Pittsburgh,  Pa.;  Prof.  F.  C.  Caldwell,  Colum- 
bus, Ohio;  Prof.  E.  E.  F.  Creighton,  Schenectady,  N.  Y.; 
Prof.  D.  D.  Ewing,  Lafayette,  Ind.;  Prof.  C.  F.  Hard- 
ing, Lafayette,  Ind;  J.  J.  Carty,  New  York  City,  and 
D.  H.  Braymer,  New  York  City. 

The  main  points  brought  up  in  this  discussion  dealt 
with  practical  ways  of  encouraging  research  work  in 
colleges  and  securing  the  greatest  benefit  from  such 
work  both  as  a  definite  university  activity  and  as  a 
training  for  students  who  possess  qualifications  for  re- 
search. While  there  was  a  feeling  that  there  is  little 
compensation  for  research  work  and  little  incentive 
from  this  standpoint  to  take  up  the  'work  in  college,  it 
w^as  considered  by  a  number  of  the  speakers  that  the 
results  of  research  are  its  reward,  and  that  it  is  im- 
practicable to  offer  prizes  or  otherwise  induce  students 
except  to  direct  ability  and  furnish  facilities.     It  was 


))r()ught  out  that  there  is  a  serious  lack  of  original 
work  of  real  merit  that  can  be  credited  to  American 
universities  during  the  past  few  years.  One  speaker 
deplored  the  tendency  of  universities  to  conduct  com- 
mercial investigations  when  it  is  their  business  to 
teach,  train  in  fundamentals  and  direct  research  abil- 
ity. Another  .speaker  expressed  the  opinion  that  the 
best  way  to  develop  research  and  inventive  genius  was 
to  secure  men  who  have  an  idea  to  do  something  and 
some  idea  of  doing  it,  then  set  them  loose  in  a  junk 
house  with  instruments  and  facilities  and  let  them 
work.  This  plan,  it  was  said,  has  worked  out  very  well 
at  Leland  Stanford  University. 

Tractive  Resistance  of  Different  Roads  to  Vehicles 
AT  Different  Speeds 

A  complete  report  of  an  investigation  on  tractive  re- 
sistances of  urban  roads  to  a  motor  delivery  wagon 
equipped  with  solid  rubber  tires  was  given  in  a  paper 
by  A.  E.  Kennelly  and  0.  R.  Shurig.  The  investigation 
involved  test  runs  to  determine  the  gross  battery  out- 
put, and  laboratory  tests  to  determine  the  over-all  effi- 
ciency of  the  truck.  The  over-all  efficiency  reached  a 
maximum  of  28  per  cent  under  favorable  conditions  and 
the  mechanical  efficiency  was  found  to  be  as  high  as  90 
per  cent.  Expressed  in  the  equivalent  per  cent  grade, 
the  displacement  resistance  varied  from  0.85  per  cent 
for  hard,  smooth  asphalt  or  bituminous  concrete  to  1.6 
per  cent  for  soft  tar  macadam  and  was  constant  for  all 
speeds. 

The  impact  resistance,  according  to  test,  increased  with 
velocity,  total  weight  of  vehicle  and  road  roughness. 
Air  resistance  on  the  vehicle  tested  was,  roughly,  0.11 
per  cent  equivalent  grade.  In  order  of  desirability  for 
vehicle  operation  road  materials  rank  as  follows:  1, 
asphalt;  2,  wood  block;  3,  hard,  smooth,  macadam; 
4,  brick  block;  5,  granite  block  with  cement-filled  joints; 
6,  cinder;  7,  gravel,  and  8,  granite  with  sand-filled 
joints. 

Application  of  Polar  Form  of  Complex  Quantity  to 
Calculation  of  A.C.  Phenomena. 

A  simple  method  of  dealing  with  vector  quantities  di- 
rectly instead  of  with  their  rectangular  components  was 
described  by  N.  S.  Diamant,  who  discussed  briefly  the 
use  of  a  polar  form  of  complex  quantity.  It  involves 
the  use  of  the  operator  j"  where,  contrary  to  ordinary 
usage  n  may  be  a  positive  or  negative  fraction.  The 
operator  follows  the  rules  of  algebra.  To  illustrate  its 
use  a  few  problems  were  worked  out.  A  summary  of 
formulas  was  also  given. 

Discussion 

This  paper  was  discussed  by  Prof.  A.  M.  Gray,  Ithaca, 
N.  Y.;  Prof.  J.  B.  Whitehead,  Baltimore,  Md.;  Prof. 
E.  E.  F.  Creighton,  Schenectady,  N.  Y.,  and  E.  H. 
Colpitts,  New  York  City.  The  discussion  resolved  itself 
into  a  debate  over  the  value  of  mathematics  in  prac- 
tical work  rather  than  a  consideration  of  the  merits  of 
the  paper.  The  opinion  of  the  majority  was  that  al- 
though mathematics  is  not  used  by  the  majority  of 
engineers  in  practical  work,  nevertheless  it  is  an  essen- 
tial and  useful  tool  in  the  hands  of  one  who  can  use  it. 
This  was  the  opinion  expressed  by  the  author  of  the 
paper  in  closing.  It  may  be  said  that  Mr.  Diamant's 
paper  would  probably  have  been  more  thoroughly  dis- 
cussed had  it  been  given  the  attention  it  deserves  before 
being  read,  for  the  author  pointed  out  how  a  practical 
advantage  is  secured  by  a. judicious  choice  of  either 
the  rectangular  or  polar  form  of  complex  quantities  and 
the  judicial  combination  of  these  in  dealing  with  the 
problems  of  alternating-current  machinery  and  of  trans- 
mission lines. 
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Thin-Plate  Batteries  for  Reserve  Service 


Considerations   Which    Have  Led  the  New   York  Edison  Company  to  Adept   Certain   Plate 

Thicknesses  for  Emergency  Service — Space  Requirements  and  Ratio  of  Total 

Battery  Rating  to  Peak  and  Average  Loads 


By  Philip  Torchio 

Chief  Electrical  Engineer,  New  York  Edison  Company 


WITH  the  advent  of  large  generators  and  boilers, 
the  capacity  of  which  can  be  greatly  increased  by 
forced  draft,  the  necessity  for  battery  discharge 
on  the  peak  loads  has  diminished  so  that  now  storage 
batteries  are  usually  employed  only  for  emergency  re- 
serve. The  need  of  a  change  from  the  former  practice 
of  discharging  batteries  every  day  during  peak  loads 
to  discharging  only  occasionally  at  high  rates,  as  is  re- 
quired with  present  practice,  was  realized  by  the  Nev/ 
York  Edison  Company  several  years  ago.  At  the  pres- 
ent time  the  use  of  the  long-lived  and  comparatively 
small  capacity  batteries  formerly  employed  has  been 
discontinued  and  a  shorter-lived  and  higher-capacity 
type  has  been  adopted.  The  thickness  of  the  plates  was 
determined  after  considerable  study. 

The  first  experimental  battery  of  this  type  was  in- 
stalled in  the  Thirty-ninth  Street  station  in  1908.  The 
plates  were  much  thinner  than  formerly  used  and  were 
known  as  pasted  or  Exide  plates,  both  positive  and  neg- 
ative plates  having  the  same  ladder-grid  construction. 
[n  all  of  the  150  cells  except  four  the  positive  plates 
were  20/§4  in.  thick  and  the  negative  plates  17/64  in. 
thick.  In  the  four  cells  were  10/64-in.  plates.  With 
the  co-operation  of  the  battery  manufacturer  life  tests 
ivere  made  on  several  cells  of  plates  of  both  thicknesses. 
Discharges  at  the  hourly  rate  were  made  daily  until  the 
plates  were  worn  out,  the  object  being  to  determine  the 
:hickness  of  the  plates  best  adapted  to  emergency  work, 
[t  was  found  that  the  thinner  plates  used  in  the  same 
sized  tank  as  the  thicker  plates  had  greater  capacity 
md  sufficient  life,  in  number  of  discharges,  to  be  suit- 
ible  for  the  work.  After  considerable  study  of  the 
problem  it  was  found  that  on  account  of  the  relative 
spaces  occupied  by  active  plates  and  wooden  separators 
10/64  in.  was  the  minimum  thickness  that  a  plate  should 
lave  to  give  the  greatest  output  per  volume  of  cell.  It 
A'as  observed,  however,  that  the  curve  showing  the  re- 


lation between  thickness  of  plates  and  output  per  vol- 
ume of  cell  was  flat  around  10/64  in.  and  14/64  in. 
thickness  of  plates,  while  the  life  increased  and  the 
manufacturing  cost  decreased  with  the  thickness 
Therefore  it  was  decided  to  adopt  14/64  in.  and  12/64 
in.  as  the  standard  thicknesses  for  emergency-service 
positive  plates  and  negative  plates  respectively.  The 
capacity  of  the  14/64-in.  positive  plate  which  is  15  in. 
wide  and  31  in.  long,  is  150  amp.  for  one  hour. 

By  adopting  these  plate  thicknesses  for  central-sta- 
tion service  a  distinct  gain  was  made  in  the  amount  of 
battery  capacity  that  can  be  installed  in  a  given  space, 
since  at  the  emergency  rate  of  discharge  the  capacity 
obtainable  from  a  pasted-plate  battery  is  as  much  as 
three  times  as  great  as  from  a  Manchester-Box  type 
battery  occupying  the  same  space.  This  gain  was  of 
great  value  since  substations  must  be  located  near  cen- 
ters of  load  which  are  frequently  in  districts  where  the 
value  of  real  estate  is  high,  necessitating  the  allotment 
of  minimum  space  to  the  various  kinds  of  apparatus 
used  in  the  converting  and  storing  of  electric  energy. 
Another  advantage  accruing  from  the  adoption  of  the 
pasted-plate  battery  is  that  interruption  of  electric 
service  is  made  a  more  remote  possibility.  Some  con- 
ception of  the  magnitude  of  the  protection  or  insurance 
against  interruption  of  electric  service  in  New  York 
City,  and  also  the  cost  of  such  protection  may  be  ob- 
tained from  a  study  of  the  data  given  in  the  table  on 
page  78  on  the  number  and  size  of  the  batteries  which 
have  been  and  now  are  installed  on  the  New  York  Edi- 
son Company's  system. 

With  the  rating  indicated  in  the  table,  therefore,  the 
batteries  will  carry  the  yearly  peak  load  of  the  direct- 
current  system  for  about  seven  minutes,  which  would 
ordinarily  be  long  enough  to  correct  any  trouble  which 
might  happen  to  all  the  generating  stations.  As  the 
yearly  peak  load  exists  for  only  a  few  hours,  the  ratio 


FIG.  1 — BATTERY  INSTALLATION  AT  SIXTIETH  STREET  SUBSTATION  OF  NEW  YORK  EDISON  COMPANY 
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-END-CELL  SWITCHES  INSTALLED  IN  ROOM  SEPARATE 
FROM  BATTERY  ROOM 


of  battery  capacity  to  load  is  much  larger  than  stated 
during  the  greater  part  of  the  year. 

Floor-Space  Requirements 

The  four  batteries  in  the  Waterside  stations  float 
constantly  on  the  exciter  buses  to  insure  continuity  of 
excitation  but  are  used  primarily  for  emergency  service. 
The  smallest  of  the  substation  batteries  is  composed  of 
150  cells,  each  cell  containing  twenty-nine  plates.  The 
largest  battery  consists  of  150  cells,  each  containing 
167  plates.  The  floor  space  required  for  the  smallest 
set  is  1800  sq.  ft.,  and  for  the  largest  the  space  re- 
quired is  2958  sq.  ft.  One  of  the  accompanying  illus- 
trations shows  a  typical  battery  installation  at  the  Six- 
tieth Street  station.  The  regulating  or  end-cell 
switches,  shown  in  the  other  illustration,  are  located  in 
a  separate  room  immediately  in  front  of  the  battery 
room,  copper  bars  being  run  from  the  end  cells  to  con- 
tacts on  the  switches.  Four  end-cell  switches  are  pro- 
vided with  each  battery,  two  for  each  side  of  the  three- 
wire  system,  so  that  if  one  switch  should  fail  to  oper- 
ate the  battery  would  not  be  disabled.  The  two  switches 
on  each  polarity  are  normally  operated  in  multiple. 

Method  of  Charging  Main  Battery  and 
End  Cells 

A  booster  set  is  used  in  conjunction  with  each  bat- 
tery for  caarging  purposes.  The  design  in  most  gen- 
eral use  by  the  New  York  Edison  Company  consists  of 
two  48-kw.  generators  driven  by  a  150-hp.  motor,  all 
three  machines  being  directly  connected  mechanically 
and  mounted  on  a  base  common  to  all.  Each  generator 
has  two  commutators  which  may  be  connected  either  in 
multiple  or  series  giving  1600  amp.  at  30  volts  or  800 
amp.  at  60  volts  respectively.  Each  booster  is  connected 
in  series  with  the  station  bus  to  produce  a  voltage  high 
enough  to  charge  the  battery.  Extending  over  all  of 
the  cells  is  a  special  bus  to  which  leads  may  be  clamped 
for  charging  the  individual  cells.  This  bus  is  arranged 
so  it  can  be  connected  to  the  booster,  the  latter  being 
provided  with  a  potentiometer  type  of  field  rheostat 
so  that  it  will  give  a  suificiently  low  voltage  for 
charging  one  cell.  Since  hydrogen,  oxygen  and  acid 
spray  are  produced  whenever  the  battery  is  being 
charged  ventilating  apparatus  is  employed  to  change  all 
of  the  air  in  the  battery  room  once  every  ten  minutes. 
The  apparatus  consists  of  a  motor-driven  exhaust  fan 
and  acid  eliminator.  The  acid  eliminator  neutralizes  the 
acid  fumes  before  discharging  them  into  the  at- 
tmosphere. 
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Nl'MMlOK    AND    SIZK    OF    BATTERIES    EMI'LOYED    HY    NEw' 
YOllK  EUISON  COMPANY  TO  INSURE  RELIABLE  SERVICE 

Location  of  Date  of  Installation  •Capacity  in 

No.  Battery  and  Type  of  Battery  Ampere  Houri,  i 

1  259  "W.  123(1  Street  1899 — Manchester ;....      4,000 

2  259  W.  123(1  Street  1907 — Manch(-ster 4,000 

3  128  E.  121st  Street  1900 — 4000-amp.   Manchester 

•1  128  E.   121st  Str<>(>t 

(1900    renewed)  1910 — ICxlde    9,000 

T)      128  E.  121st  Street  1905 — Manchester 4,000 

ti      171  W.  107th  Street  1905 — 4000-amp.   Manchester 

7  171  W.  107th  Street 

(1905   replaced)         1911— Exide 14,800 

8  211  W.  84lh  Street       1900 — Manchester 4,000 

9  211  W.  84th  Street       1912 — Exide 9,600 

10  123  E.  83d  Street  1898 — Manchester 4,000 

11  170  W.  64th  Street  1907 — Manchester 4,000 

12  155  E.   60th  Street  1907 — Manchester 4,000 

13  155  E.  60th  Street  1913 — Exide 25,000         ; 

14  118  W.   53d  Street  1899 — 8000-amp.   Manchester 

15  118  W.   53d   Street 

(1899   replaced)        1912 — Exide 18,000 

16  314  W.  41st  Street       1910 — Exide 14,800 

17  117  W.  39th  Street       1898 — 4000-amp.   Manchester 

18  117  W.  39th  Street 

(1898   replaced)        1908 — 8000-amp.  Exide 

19  117  W.  39th  Street 

(rebuilt  in  1915)       1903 — 4000-amp.   Manchester 

on      ■,  H  r,  -nrr    o«*v-  o^       .    J  1915 — Exide 18,300 

20  117  W.  39th  Street    \  1915— Exide 141700 

21  151  E.  39th  Street       1907 — Manchester 4,000 

151  E.   39th  Street        1912 — Exide 21,000 

24  VS^'aterside   Station 

No.  1  1900 — Manchester 4,000 

25  Waterside   Station 

No.  1  1903 — Manchester 4,000 

26  Waterside   Station 

No.  2  1906 — Manchester  .  .■ 4,000 

27  Waterside  Station        1907 — Manchester 4,000 

No.  2 

28  452  W.  27th  Street  1904— Manchester 4,000 

29  44  W.    27th  Street  1904 — Manchester 4,000 

44   W.   27th  Street  1904 — Manchester 4,000 

30  45  W.    26th  Street  1910 — Exide 14,800 

31  148  E.   26th  Street  1913 — Exide 25,000 

32  27  W.   16th   Street  1909— Exide 22,000 

33  115  E.   12th  Street  1895 — Manchester   4,000 

34  115   E.   12th  Street  1899 — Manchester 4,000 

35  115  E.  12th  Street  1912— Exide 19,200 

36  32    Horatio   Street  1900 — Manchester   4,000 

37  32   Horatio   Street  1906 — Manchester 4,000 

38  98  Vandam  Street  1903 — Manchester 4,000 

98  Vandam  Street  1903 — Manchester 4,000 

39  55  Crosby  Street  1898 — Manchester 4,000 

40  55  Crosby  Street  1905 — Manchester  ..  .  ; 4,000      m 

41  55  Crosby  Street  1905 — Manchester 4,000      ■ 

42  152   Clinton  Street  1903 — Manchester 4,000      ■ 

43  152   Clinton  Street  1912 — Exide 11,600      ■ 

44  55  Duane  Street  1903 — Manchester 4,000      ■ 

45  55  Duane  Street  1903 — Manchester   4,000      9 

46  55  Duane  Street  1905 — Manchester 4,000      m 

47  55  Duane  Street  1905 — Manchester 4,000      ■ 

48  33  Gold  Street  1899 — Manchester 4,000       « 

49  33  Gold  Street  1904 — Manchester 4,000 

50  100  Water  Street  1907 — Manchester 4,000 

51  100  Water  Street  1907 — Manchester 4,000 

52  11   Broadway  1896 — Manchester 4,000 

Total    ampere-hours     373,800 

„   , ^     .        .                        ,                ^5  Waterside  No.   1  and  No.   2 .  .      4 
Batteries  m  service  at  present    1  Substations   44 

Total     48 

Total  ampere  rating  of  substation  batteries  for  one  hour.     357,800 
Total  ampere  rating  of  substation  batteries  for  seven  min.  1,31 1,200 

*At  one  hour  rate  of  discharge  and  at  125  volts. 

The  practice  of  holding  all  batteries  in  reserve  for 
emergencies  is  universal  throughout  the  system.  With 
the  exception  of  weekly  charges  and  test  discharges 
which  are  made  at  intervals  of  three  months  on  each 
battery,  all  batteries  float  on  the  system  continuously  in 
readiness  to  take  any  load  that  may  be  thrown  upon 
them.  Incidentally  the  batteries  regulate  the  voltage 
and  assist  the  balancer  to  furnish  some  of  the  unbal- 
anced current  in  the  three-wire  system,  especially  at 
times  of  short-circuits  on  one  side  of  the  system.  The 
weekly  charging  and  test  discharging  are  performed 
from  12  o'clock  midnight  to  8  a.  m.,  when  the  load  is 
lightest,  or  at  a  time  when  the  battery  to  be  charged 
or  tested  may  be  taken  off  the  system  without  lessen- 
ing the  protection  to  the  consumer. 

The  weekly  charging  of  each  battery  is  of  about  one 
hour's  duration  and  is  for  the  purpose  of  determining 
the  state  of  charge  of  the  battery  generally  and  to  give 
the  inspector  opportunity  for  examining  each  cell  for 
trouble,  such  as  a  low  condition  of  charge  due  to  in- 
ternal or  external  short-circuits. 
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Characteristics  of  a  Series  Lighting  System 


/'ariations  in  Current  and  Power  Factor  When  Lamps  Burn  Out  and  the  Regulation  of  a  System 

Using  Constant  Over -All  Voltage 
By  Roy  E.  Uptegraff 


[N  a  series  incandescent  street  lighting  system  using 
constant  over-all  voltage,  each  lamp  has  shunted 
across  it  a  small  coil  of  practically  pure  reactance, 
he  resistance  of  these  small  coils  being  almost  negli- 
ible.  With  all  the  lamps  on  such  a  system  burning 
tiese  coils  have  the  lamp  voltage  applied  across  them.  At 
tiis  lamp  voltage  the  coils  acquire  a  small  exciting  cur- 
ent  which  is  nearly  90  deg.  out  of  phase  with  the  lamp 
urrent.    This  coil  current,  which  is  5  to  10  per  cent  of 
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IGS.  1  AND  2 — SERIES  CONSTANT  OVER- ALL  VOLTAGE  SYSTEM 
SHOWING  TEN  35-VOLT,  6.6-AMP.  LAMPS  AND  REACTANCE  COILS 

he  lamp  current,  when  added  vectorially  to  the  latter 
lakes  a  line  current  less  than  1  per  cent  greater  than 
he  lamp  current.     That  is  if, 

/r  =  current  required  by  the  lamp, 
and  Ix  =  current  required  by  the  coil. 

Then,  line  current  /  =  Ir  +  J  Ia (1) 

In  Fig,  1  is  shown  diagramatically  such  a  system 
aving  10-35-volt,  6.6-amp.  lamps  with  reactance  coils 
cross  each  lamp.  Since  the  reactance  coils  are  in  paral- 
5l  with  the  lamps  the  voltage  across  each  coil  will  be 
5  volts.  From  the  curve  in  Fig.  4,  which  represents 
he  exciting  curve  of  each  coil,  the  current  taken  by  the 
oils  at  35  volts  is  0.35  amp.     The  line  current  from 


FIG.    3 — VECTOR  RELATIONS   IN    CIRCUIT   OF  FIG.    1 

quation  (1)  then  is  /  =  V6.6'  +  0.35'  =  6.61,  which 
3  much  less  than  1  per  cent  above  lamp  current. 
When  one  or  more  lamps  burn  out  the  respective  coils 
re  required  to  carry  the  total  line  current.  Fig.  2 
hows  the  circuit  in  Fig.  1  with  one  lamp  out.  As  the 
oltage  across  this  system  remains  constant  this  line 
urrent  varies  according  to  the  regulation  curve  of  Fig. 
:.  An  examination  of  this  curve  shows  that  up  to  20 
(er  cent  of  the  lamps  burned  out  the  current  in  the  line 
ises  and  then  drops  off.  This  increase  in  line  cur- 
ent  is  due  to  change  in  the  permeability  of  the  magnetic 
ircuit  of  the  reactance  coils.  This  can  be  shown  as 
oUows : 


Assume  that  two  lamps  have  burned  out  as  indicated 
in  Fig.  1.  Let  the  hot  resistance  of  each  lamp  be  Ri/, 
the  reactance  of  each  coil  be  X^  when  in  parallel  with 
lamp,  and  the  coil  reactance  be  represented  by  X..  when 
taking  full  line  current.  Assume  a  line  drop  of  10  per 
cent  and  cos  9  of  line  =  0.95  =  Z.  Then  if  impedance 
Z  of  line  equals  10  per  cent  the  resistance  of  line  R  = 
9.5  per  cent.  Reactance  of  line  X  =  3.16  per  cent.  The 
impedance  of  each  lamp  with  coil  will  be 

Zi  =  --^.     Where  Y  =  admittance. 

Y  =  G  +  JB 


G 


conductance  of  lamps  =  ^- 


B  =  susceptance  of  coil  ^ 

35  35 

^^  =  6:6=^-^'^^^0:35 


1 

X 


lOO-- 


Y  =  VO.lSF  +  O.OP  =  0.1892;  Zr^  =  5.29'^ 

Cos  6  =  ^  =  0.998 

The  reactance  X  of  coils  when  raking  line  current 
=  10.7(1)  from  curve  Fig.  4.  For  this  calculation  we  will 
assume  that  the  reactance  coils  have  no  resistance,  which 


FIG. 


V0I+&   Across  Lamp  Coils 
0        10        20        30       40        50        60        70        80       90        lUO 
Percen+oge  of  Lomps   Burned  Out 
4 — LAMP  COIL  EXCITING  CURRENT  AND  POWER  FACTOR  AND 
REGULATION   CURVES  FOR  SYSTEM 


will  make  the  phase  angle  of  the  coil  zero  degree.  If 
with  all  the  lamps  burning  the  over-all  voltage  is  388  and 
the  line  carries  6.61  amp.,  then  the  normal  impedance 
of  the  circuit  Zt  is, 

Assume  the  line  impedance  Z  =  5.8.  Then  the  total 
impedance  with  two  lamps  burned  out  will  be, 

Q  I>     Y 

8Z,.  +  Z  +  2Z,-  X  +JR    +R+JX'^J^X,=54.T^^Zt 

This  calculation  is  shown  vectorially  in  Fig.  3.     The 
current  /  when  two  lamps  have  burned  out  becomes, 
,       E       388 

^=Z7=54T  =  ^-^^""^P- 
which  is  greater  than  the  normal  current  when  no  lamps 
are  out. 

The  above  numerical  calculation  is  not  exactly  what 
will  take  place  in  practice,  because  when  the  current  in- 
creases to  7.09  amp.  the  resistance  of  the  lamps  will 
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chanpe.  In  the  oak-ulation  this  whs  assumed  to  be 
constant. 

The  power  factor  of  this  system  chanj^es  when  himps 
burn  out,  acoordiiiK  to  the  power  factor  curve  of  Fig.  4. 
The  dei'rease  in  power  factor  can  readily  be  accounted 
for.  because  more  and  more  of  these  coils,  which  are 
practically  pure  reactance,  are  cut  into  the  circuit  while 
the  resistance  component  of  the  circuit  (the  lamps)  is 
cut  out.  That  is,  the  circuit  changes  from  resistance 
to  reactance,  and  therefore  the  power  factor  from  nearly 
100  per  cent  to  practically  zero  per  cent. 

This  system  operates  very  well  because  of  the  high 
power  factor  when  all  the  lamps  are  burning  and  the 
good  regulation.  Although  the  power  factor  decreases 
as  lamps  burn  out,  it  is  never  less  than  97  or  98  per 
cent  under  normal  operation.  As  observed  from  the 
regulation  curve  of  Fig.  4,  the  current  does  not  drop 
below  normal  until  35  per  cent  of  the  lamps  have  burned 
out.  The  efficiency  of  the  system  is  also  high,  being 
around  95  per  cent,  because  the  only  addition  loss  out- 


side of  line  loss  is  that  due  to  the  core  and  copper  loss- 
of  the  coils,  which  under  normal  operation  is  very  small 
This  system  has  an  advantage  over  those  using  con- 
stant current  transformers  and  film  cut-out  lamp  socketfii 
because  of  the  higher  power  factor  and  higher  efficiency. 
The  power  factor  of,  the  current  transformer  is  neces- 
sarily low,  owing  to  the  design,  and  is  approximately 
between  the  limits  of  83  and  90  per  cent.  As  regards 
regulation  of  the  two  systems,  the  system  using  react- 
ance coils  regulates  the  current  electrically  when  the 
lamps  burn  out,  while  the  constant  current  transformer 
regulates  the  current  by  mechanical  means.  Here  again 
the  system  using  reactance  coils  has  an  advantage  in 
that  the  current  is  regulated  instantly,  while  the  me- 
chanical action  of  the  other  system  must  take  place 
before  the  current  is  regulated.  On  account  of  the 
mechanical  action  being  slower  than  electrical  action, 
there  may  be  an  instant  of  considerable  high  current  in 
the  balance  of  the  lamps  which  may  at  times  be 
detrimental. 


Timing  Relay  Operation  With  a  Rotating  Standard 

Tests  to  Show  That  a  Rotating  Standard  Watt-Hour  Meter  Is  Preferable  to  Stop-Watch  in 

Measuring  Small  Intervals  of  Time — ^Accuracies  Based 

on  Cycle  Recorder  Readings 

By  W.  H.  Fellows 

Superintendent  Meter  Department,  Potomac  Electric  Company,  Washington,  D.  C. 


FROM  experiments  conducted  by  the  writer  in  which 
a  rotating  standard  vi^att-hour  meter  was  used  to 
serve  as  a  cycle  recorder,  the  conclusion  was  reached 
that  higher  accuracy  can  be  obtained  by  their  use  in 
timing  relay  operation  than  with  stop-watches.  The 
voltage  and  frequency  used  in  conducting  the  experi- 
ments varied  slightly  as  most  commercial  voltages  and 
frequencies  do,  nevertheless  the  difference  between  the 
results  obtained  with  the  rotating  standard  and  a  cycle 
recorder  was  only  about  5  per  cent  at  the  most. 

llOVoli 
Supplij 


ri 


have  a  zero  temperature-coefficient  resistance,  and 
therefore  a  lamp  bank  should  not  be  used.  In  the  ex- 
periments a  General  Electric  meter-testing  rheostat  was 
used).  With  these  connections  both  CR  and  RS  will  re- 
cord until  R  operates,  when  both  instruments  will  stop. 
By  keeping  R  from  operating,  the  duration  of  a  cycle,  in 
fractions  of  a  second,  can  be  obtained  by  letting  CR  run 
for  one  minute  or  longer.  Similarly  the  time,  in  frac- 
tions of  a  second,  required  for  the  pointer  of  RS  to  pass 
through  one  of  the  hundred  divisions  can  be  obtained. 
In  one  particular  series  of  tests  the  cycle  duration  was 
0.0162  second,  and  the  value  of  one  scale  division  on 
the  rotating  standard  was  0.021  second.  By  timing  dif- 
ferent cycles  with  a  cycle  recorder  and  rotating  standard 
simultaneously  the  following  results  were  obtained : 

TABLE  I — RELATIVE  ACCURACY  OF  ROTATING  STANDARD 
AS    TIME    RECORDER 


FIG.    1 — CONNECTIONS*   FOR  CHECKING  ACCURACY  OF  ROTATING 
STANDARD  AS  TIME  RECORDER  AGAINST   CYCLE  RECORDER 

The  instruments  and  connections  used  to  check  the 
accuracy  of  the  rotating  standard  as  a  time  recorder  are 
indicated  in  Fig.  1.  The  first  rotating  standard  used 
was  of  the .  alternating-current  type  and  the  cycle  re- 
corder, a  Holzer-Cabot  instrument  with  one  pair  of 
terminals.  When  switch  S  is  closed  four  circuits  are 
completed.  One  includes  load  LB^  and  relay  R,  another 
the  cycle  recorder  CR,  and  80-watt  lamp  L;  another 
potential  coil  of  rotating  standard  RS,  and  lamp  L,  and 
another  current  coil  of  RS  and  load  LB.,   {LB^  should 


Time  of  Cycle 
in  Seconds  with 

Discrepancy 
of  Rotating  Standard  in 

Rotating 
Standard 

0.267 

0.264 
0.267 
0.263 

Cycle 
Recorder 
0.275 
0.259 
0.275 
0.259 

Test 
1 

Seconds 
—0.008 

0.005 
—0.008 

0.004 

Per  Cent 
—2.91 

1.93 
— 2.91 

1.54 

2 

0.513 

0.513 
0.503 
0.513 

0.502 
0.486 
0.502 
0.502 

0.011 
0.027 
0.001 
0.011 

2.19 
5.44 
0.20 
2.19 

3 

1.47 

1.67 
1.66 
1.60 

1.47 
1.62 
1.70 
1.62 

0.000 
0.02 
—0.04 
—0.02 

0.000 
1.23 
—2.35 
—1.23 

4.  . .  . 

3.11 

3.16 
3.30 
3.47 
3.24 

—0.05 

—0.04 

—0.07 

0.000 

—1.58 

3.26 
3.40 
3.24 

—1.21 
—2.01 
0.000 

5 

7.95 

8.11 
8.05 
7.86 

8.00 
8.18 
8.09 
7.76 

—0.05 

—0.07 

—0.04 

0.10 

—0.63 

—0.85 

— 0.49 

1.29 

•See  footnote,  page  81. 


Taking  the  reading. of  the  cycle  recorder  as  a  basis 
for  comparison  it  may  be  seen  from  the  foregoing  data 
that  the  rotating  standard  indicated  slightly  less  than 
the  actual  time  in  most  cases  except  test  No.  2.     In  no 
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case,  however,  did  the  discrepancy  greatly  exceed  5  per 
cent,  the  average  being  about  1.6. 

Following  these  tests  an  experiment  was  conducted  to 
determine  the  relative  accuracies  of  a  cycle  recorder, 
rotating  standard  and  stop-watch.  The  latter  was  of 
the  type  having  a  sweep  hand,  which  makes  one  rota- 
tion in  thirty  seconds.  An  expert  stop-watch  operator 
was  employed  in  the  test,  with  the  following  results: 

TABLE  II— RELATIVE  ACCURACIES  OF  ROTATING  STAND- 
ARD AND  STOP-WATCH  AS  TIME  RECORDERS 


Cycle 
Recorder 

(CR)     , 
Reading,  Reading, 
Seconds    Seconds 


Rotating  Standard  (RS) 


Stop-watch    (SW) 
A, 


9.86 

4.03 

4.12 

1.41 

1.52 

0.275 

0.307 


9.74 

4.03 

4.12 

1.46 

1.52 

0.282 

0.296 


, Discrepancy — .,  Reading, , — Discrepancy — \ 

Seconds      Per  Cent  Seconds  Seconds    Per  Cent 


— 0.12 
0.00 
0.00 
0.05 
0.00 
0.007 

—0.011 


-1.22 


3.54 

2.54 
—3.58 


9.9 

4.3 

4.25 

1.6 

1.65 

0.4 

0.5 


0.04 

0.27 

0.13 

0.21 

0.13 

0.125 

0.193 


0.41 

6.7 

3.16 

14.9 
8.55 

45.5 
62.8 


From  these  comparisons  it  is  evident  that  stop-watches 
are  entirely  unsatisfactory  for  measuring  short  periods 
of  time,  the  discrepancies  reaching  almost  63  per  cent 


no  Volt  Supple/ 


FIG.    2 — ARRANGEMENTS*    FOR    DETERMINING    RELAY-OPERATING 
TIME    WITH    A    CYCLE    RECORDER 

in  the  tests  made  where  0.307  second  was  the  shortest 
time  determined.  On  the  other  hand,  the  discrepancies 
of  the  rotating  standard  did  not  exceed  3.58  per  cent 
based  on  the  cycle-recorder  readings.  Since  the  speed 
of  a  watt-hour  meter  varies  with  the  square  of  the 
voltage,  it  is  obvious  that  a  rotating  standard  will  be 
more  accurate  for  measuring  time  when  the  voltage  is 
maintained  constant.  The  accuracy  of  a  cycle  recorder 
depends,  however,  on  the  constancy  of  tlie  frequency. 

Since  making  the  experiments  described,  the  writer 
has  concluded  that  a  suitable  resistance  of  zero  tempera- 
ture coefficient  material  should  be  used  in  place  of  lamp 
L,  especially  when  using  the  rotating-standard  method. 
Experiments  have  also  been  conducted  with  a  direct- 
current  rotating  standard.  To  substitute  it  for  RS  in 
Fig.  1,  a  storage  battery  was  used  for  loading  the  cur- 
rent coils  and  120-volt  direct-current  energy  employed 
for  energizing  the  potential  circuit  of  the  meter.  The 
behavior  was  not  quite  as  good  as  with  the  alternating- 
current  rotating  standard,  but  it  would  be  preferred  to 
a  stop-watch.  The  discrepancy  between  the  rotating 
standard  and  cycle  recorder  was  sometimes  as  much  as 
5  per  cent,  but  it  is  evident  that  5  per  cent  of  one  second 
is  a  very  small  interval  of  time.  This  discrepancy  is 
partly  due,  the  writer  believes,  to  the  difference  in 
torque  of  a  commutator  meter  when  the  brushes  are 
straddling  commutator  bars  and  when   each  brush   is 


resting  on  but  one  bar.  The  rotating  standard  used  was 
a  Mobray  meter,  which  has  potential-circuit  resistance 
with  a  very  low  temperature  coefficient. 

Figs.  2  and  3  indicated  connections  which  may  be 
employed  in  using  cycle  recorders  to  measure  the  time 
required  for  any  relay  to  operate  and  to  determine  the 
difference  in  time  of  operation  of  two  relays.  Referring 
to  Fig.  2,  it  may  be  noted  that  when  switch  S>  is  closed 
one  circuit  is  closed  through  load  LB,  ammeter  A,  and 
relay  R;  another  through  50-watt  lamp  L  and  cycle  re- 
corder CR.  Immediately  upon  closing  switch  -S  the 
cycle  recorder  begins  to  record,  and  will  continue  to 
record  until  the  relay  closes  contacts  CC,  when  the 
cycle  recorder  stops  and  the  50-watt  lamp  lights  up, 
thus  giving  a  signal  to  open  switch  S. 

Fig.  3  shows  connections  used  to  determine  difference 
in  time  of  operation  (selective  feature)  of  two  relays. 
As  soon  as  i?,  operates  the  cycle  recorder  begins  to  re- 
cord, since  the  circuit  is  closed  through  cycle  recorder 
CR  and  lamp  L.  It  continues  to  record  until  72,  operates. 
The  reading  of  cycle  recorder  gives  the  difference  in 
time  of  operation  of  the  two  relays. 


FIG.   3 — CONNECTIONS*   FOR' DETERMINING  DIFFERENCE  IN  TIME 
OF  OPERATION  OF  TWO  RELAYS 

In  testing  relays  it  is  desirable  to  test  them  at  short- 
circuit  loads,  which  means  50  to  100  amp.  The  im- 
pedance of  some  relays  is  so  high,  however,  that  110 
volts  is  usually  required  to  force  the  current  through 
them.  Others  have  a  lower  impedance,  consequently  a 
lower  voltage  can  be  used  to  force  current  through  the 
relays.  When  the  lower  voltage  is  desired  it  may  be 
obtained  by  connecting  low  voltage  transformer  LVT, 
as  shown  by  dotted  lines  in  Fig.  2  and  omitting  con- 
nection EF. 


*S  is  a  switch,  CR  is  cycle  recorder,   RS   is  rotating  standard, 
L  is  lamp,  R  is  relay,  LB  is  load  box  and  A  is  an  ammeter. 


Inspection  Test  That  Shows  Poles  Cut  from 
Dead  Cedar  Trees 

To  secure  a  maximum  life  and  greatest  strength 
from  cedar  poles,  it  is  important  that  the  tree  be  alive 
when  felled.  Poles  from  dead  trees  can  usually  be 
checked  up  during  inspection,  for  live  cedar  always  has 
a  ring  of  white  sapwood  surrounding  the  heartwood. 
No  matter  how  unsightly  or  discolored  the  exterior  of 
the  pole  may  be,  a  shaving  from  a  live  pole  will  show 
white  sapwood.  It  occasionally  occurs  that  a  dead 
streak,  caused  by  injuries  to  the  growing  tree,  will  be 
found  on  a  pole.  If  the  dead  sapwood  covers  only  a 
small  part  of  the  circumference  and  is  shallow,  not  ex- 
tending into  the  heart  of  the  tree,  it  does  not  necessarily 
affect  the  strength  of  the  pole,  but  a  pole  encircled  with 
gray  dead  sapwood  is  brittle,  without  elasticity  and 
unfit  to  bear  any  strain. 
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STATION  AND  OPERATING   PRACTICE 

i  J)('j)(irfiN('nl  Devoted  to  ProlAem.s  of  Installation^  Operation  and  Maintenance  of  Equip- 
meid  for  Economical  Generation  and  Distribution  of  Electrical  Energy 


SECTIONALIZING  SYSTEM  WITH 

ISOLATING  TRANSFORMERS 

Use  of  One-to-One  and  Step-Down-Step-Up  Trans- 
formers   by    Illinois    Company    to    Reduce    Dis- 
turbances from  Accidental  Arcing  Grounds 

On  the  lines  of  the  Public  Service  Company  of  North- 
ern Illinois  practical  use  has  been  made  for  sometime 
of  the  isolating  transformer  idea  on  a  non-grounded 
neutral  system.  The  general  features  of  this  practice 
were  outlined  in  a  paper  by  0.  0.  Rider,  assistant  to  the 
general  superintendent  of  this  company,  presented  at 
the  recent  Cleveland  meeting  of  the  A.  1.  E.  E. 

The  usual  plan,  as  worked  out,  provides  for  isolating 
the  system  at  generating  stations  or  at  points  where 
local  distributing  lines  are  supplied.  As  may  be  ob- 
served from  the  accompanying  single  line  diagram 
(Fig.  1),  this  arrangement  exists  at  the  Blue  Island 
and  Streator  stations.  The  step-up  transformer  banks 
normally  operate  in  parallel  on  the  generating  bus,  but 
are  isolated  on  the  high-tension  side.  Provision  is  made, 
however,  for  parallel  operation  on  a  high-tension  bus  at 
Blue  Island,  or  for  cutting  the  line  through  and  by- 
passing the  station  at  Streator,  in  case  of  transformer 
trouble  or  other  unusual  conditions.  In  this  manner  the 
system  as  a  whole  operates  in  parallel  but  in  isolated 
sections,  thus  limiting  in  extent  metallic  inter-connec- 
tions and  consequent  disturbances  to  restricted  areas. 

At  the  Streator  installation,   station-type  regulators 


FIG.    2 — TWO    BANKS   OF    STANDARD   TRANSFORMERS    CONNECTEa) 
AS  SHOWN  AT  MORRIS  FOR  ISOLATING  PURPOSES  ONLY 

single  defective  insulator  which  grounds  a  phase  affects 
the  entire  system.  Local  storms  often  develop  in  one 
section  and  cause  a  hazard  to  service  in  every  other 
section.  When  isolating  transformers  are  installed  the 
disturbance  of  an  accidental  arcing  ground  on  one  sec- 


i 


FIG.    1- 


-TRANSMISSION    SYSTEM    OF    PUBLIC    SE21VICE    COMPANY  OF  NORTHERN  ILLINOIS,  SHOWING  ISOLATING  ARRANGEMENTS 

AT    BLUE    ISLAND    AND    STREATOR    STATIONS 


are  installed  on  the  low-tension  side  of  the  step-up 
transformer  bank,  which  maintains  proper  regulation 
for  the  intervening  points  along  the  line  extending  to 
the  west.  This  appears  to  be  one  of  the  main  advan- 
tages of  the  isolating  scheme  as  worked  out  in  the  sys- 
tem of  high-voltage  distribution. 

In  the  case  of  a  metallically  inter-connected  system,  a 


tion  is  confined  entirely  to  that  section,  and  still  power 
may  be  transmitted  without  interference  to  and  from 
all  other  sections  as  under  normal  conditions.  Where 
isolating  transformers  are  installed  1  to  1  units  may 
be  used  or  standard  units  which  step  the  voltage  down 
and  up  again  to  the  transmission  voltage.  Delta  con- 
nection of  transformers  is  employed. 
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In  Fig.  2  is  shown  an  outdoor  installation  consisting 
of  two  banks  of  standard  transformers  protected  on 
both  high-tension  sides  by  electrolytic  lightning  ar- 
resters. The  transformers  are  considered  as  a  part  of 
the  line  equipment,  and  are  installed  in  the  line  extend- 
ing to  the  north  of  Morris  for  the  advantages  of  isola- 
tion alone. 

In  the  development  of  high-voltage  distribution  sys- 
tems, consisting  of  an  inter-connected  network  of  lines, 
the  necessity  of  protective  devices  for  localizing  high- 
voltage  disturbances  becomes  more  and  more  apparent 
as  the  system  is  extended.  The  scheme  of  adapting  the 
transformer  for  this  purpose  is  proving  to  be  an 
effective  means  in  limiting  the  extent  of  line  disturb- 
ances, and  unless  some  protective  device  is  developed 
which  will  fulfill  the  requirements  the  transformer  will 
be  used,  but  perhaps  in  a  modified  form,  designed  for 
the  conditions  imposed. 


Pole-Top  Installation  for  Feeding  and  Con- 
trolling Series  Lighting  Circuits 
By  R.  a.  Paine,  Jr. 

To  feed  and  control  series  street  lighting  circuits 
containing  nitrogen-filled  lamps  shunted  by  reactors, 
the  Edison  Electric  Illuminating  Company  of  Brooklyn 
has  installed  thirty-two  pole-top  multiple-series  trans- 
formers and  as  many  time  switches  in  the  manner  illus- 
trated herewith.  The  transformers  are  10-kw.  General 
Electric  units  designed  for  2400-volt  primary  pressure 
and  6.6-amp.  secondary  current,  while  the  clock  switches 
are  oil-inclosed  A.  &  J.  M.  Anderson  devices  designed  for 
3300-volt,  25-amp.  service.  As  indicated,  each  trans- 
former is  attached  to 
cross-arms  just  below 
and  at  right  angles  to 
the  cross-arm  carrying 
the  primary  and  series 
circuits.  At  the  outer 
ends  of  the  upper 
transformer  cross-arms 
are  attached  fused  cut- 
outs which  are  con- 
nected between  the 
primary  circuits  and 
the  time  switch.  The 
latter  is  inclosed  in  a 
wooden  cabinet  pro- 
vided with  a  lock  and 
fastened  to  the  pole  7 
ft.  6  in.  above  the 
ground.  The  time 
switch  in  turn  is  con- 
nected with  the  pri- 
mary terminals  of  the 
transformer. 

The  conductors  lead- 
ing to  and  from  the 
time  switch  are  No.  4 
wires  insulated  with  8/32-in.  rubber  and  heavy  braid. 
From  the  top  transformer  cross-arm  to  the  time  switch 
cabinet  they  are  inclosed  in  a  3.5-in.  fiber  pipe  having 
7/16-in.  walls.  To  simplify  connecting  the  secondary 
winding  of  the  transformer  with  the  series  circuit,  the 
latter  has  been  strung  on  the  cross-arm  like  a  continu- 
ous conductor,  the  only  difference  being  that  the  section 
supported  on  the  insulator  is  insulated  from  the  con- 
ductors approaching  the  insulator  by  "electrose"  strain 
insulators.  Jumpers  connect  the  conductors  dead-ended 
in  this  manner  directly  with  the  secondary  terminals  of 
the  transformer. 


Tims  Switch 
Cabinet 


METHOD     OF     MOUNTING     TRANS- 
FORMER   AND    TIME    SWITCH 
ON    POLE 


Home-Made  Load  Indicator  Helps  Firemen 

Control  Boiler  Fires 

In  the  boiler  room  of  the  Rockford  (111.)  Electric 
Company,  a  home-made  device  has  been  installed  to 
keep  firemen  informed  of  the  kilowatt  load  carried. 
This  device  consists  of 
a  series  of  incandescent 
lamps  in  a  long  vertic- 
ally-mounted box  with 
glass  sides  which  are 
made  opaque,  except 
where  numbers  are 
placed  as  shown  in  the 
accompanying  illustra- 
tion, allowing  the  light 
to  shine  through  and 
indicating  the  load  car- 
ried in  kilowatts.  Par- 
titions are  placed  in  the 
box  between  lamps,  so 
that  only  one  number 
will  be  illuminated  at  a 
time.  The  operator  con- 
trols the  lamps  from  the 
switchboard  gallery  by 
simply  plugging  in  the 
right  circuit.  By  watch- 
ing this  load  indicator, 
which  is  mounted  mid- 
way along  the  firing 
aisle  and  can  be  seen 
the  full  length  of  the 
boiler  room,  the  firemen  are  able  to  control  the  boiler 
fires  much  more  closely  to  suit  the  demand  than  by 
watching  the  steam  pressure  only. 


X 

lil 
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HOME-MADE     LOAD     INDICATOR 


Testing  Large  Water  Wheels  in 
Winter  Time 

At  a  recent  hearing  before  the  Massachusetts  Gas 
&  Electric  Light  Commission,  methods  of  testing  hy- 
draulic turbines  in  the  station  of  the  Turners  Falls 
Power  «&  Electric  Company  were  outlined.  The  wheels 
are  of  the  I.  P.  Morris  vertical  type,  and  each  is  direct 
connected  to  a  7500-kva.,  6600-volt  generator.  The  effi- 
ciency of  the  wheels  was  sought,  and  while  the  results 
were  not  in  hand  at  the  hearing,  the  methods  used  are 
of  interest  on  account  of  the  large  scale  of  the  measure- 
ments. 

To  determine  the  efficiency  it  was  necessary  to  meas- 
ure the  power  output  of  the  wheel,  the  head  and  the 
quantity  of  water  used.  The  output  was  measured  elec- 
trically and  corrections  were  then  made  for  generator 
efficiency.  The  head  was  measured  by  gages  in  the 
wheel  case  and  in  the  river.  To  obtain  the  quantity  of 
water,  two  methods  were  used;  one,  a  current  meter 
measurement  and  the  other  a  bulk  measurement,  pull- 
ing down  the  water  in  the  pond  and  accurately  survey- 
ing its  area.  The  current  meter  was  used  in  the  canal 
just  in  front  of  the  wheel  to  be  tested.  In  order  to  sep- 
arate the  test  unit  from  the  other  units,  a  flume  about 
40  ft.  long  was  built  in  front  of  the  openings  to  the 
head  gates.  Two  current  meters  were  used  in  this 
flume.  The  current  meter  measured  the  velocity  of  the 
water,  and  by  taking  the  average  velocites  as  measured 
over  the  whole  width  of  the  flume  and  multiplying  by 
the  area,  the  amount  of  water  used  in  a  given  time  was 
figured. 

The  test  was  somewhat  complicated  by  being  made  in 
winter,  and  for  this  reason  bulk  measurement  was  used, 
ice  on  current  meters  sometimes  being  troublesome.  The 
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pond  meusurcMiionts  reciuircd  more  time  and  were  not 
so  freiiuently  made,  but  the  two  metliods  checked  within 
1  see. -ft.  out  of  IGOO  see. -ft.  The  amount  the  pond  was 
drawn  down  was  measured  on  twenty-two  gages  up  and 
down  the  length  of  the  canal,  as  the  variation  in  differ- 
ent places  needed  to  be  considered.  At  various  times 
twenty-eight  men  were  reading  gages.  A  test  run  re- 
quired two  hours.  The  ice  on  the  pond  made  it  easier 
to  get  an  accurate  measurement  of  the  drawing  down 
of  the  water,  no  wind  effects  being  present.  Every 
gage  was  in  a  small  hole  cut  in  the  ice  and  the  water 
was  perfectly  still.  There  was  some  leakage  out  of  the 
canal  which  was  measured  by  closing  the  cofferdam 
gates  at  night,  and  measuring  the  reduction  in  canal 
level. 


A  Method  of  Recessing  Duct  Entrances  Into 

Concrete  Manholes 

In  underground  construction  work,  the  manner  in 
which  the  duct  line  is  led  into  the  manhole  bears  an  im- 
portant relation  to  the  efficient  operation  of  the  cables. 
Many  utility  companies  have  specifications  for  the  manu- 
facture of  cables  and  incorporate  a  clause  relative  to 
a  bending  test  to  be  made  over  a  drum  equal  in  diameter 
to  a  certain  number  of  times  the  diameter  of  the  cable. 


Concrete  ffall 


FORM  FOR  SPACING  FIBER  DUCT  AND  RECESSING  ENTRANCES  IN 
CONCRETE    MANHOLES 

Often  in  the  construction  of  the  duct  line  the  entrance 
into  the  manhole  is  so  sharp  that  unless  extreme  care  is 
used  in  training  the  cable  the  bend  in  the  cable  from 
the  duct  line  to  the  side  of  the  manhole  will  be  much 
shorter  than  it  is  safe  to  make. 

This  condition  has  brought  forth  special  fittings  in- 
tended to  eliminate  the  necessity  of  a  sharp  bend.  With 
vitrified  clay  conduit  or  multiple  duct,  the  section  which 
enters  the  manhole  has  the  distance  between  the  ducts 
gradually  increased  so  as  to  allow  plenty  of  room  be- 
tween cables  as  they  emerge  into  the  manhole.  In  brick 
manholes  a  special  form  of  bull-nosed  brick  is  used  so  as 
to  form  a  recess  vdth  curved  sides  about  which  the  cable 
may  be  trained  without  the  danger  of  a  sharp  bend  or  of 
the  cable  being  cut  on  the  sharp  edge  of  the  duct. 

In  building  concrete  manholes  and  using  fiber  as  the 
duct  material,  it  is  the  practice  of  many  companies  to 
place  a  wooden  form  in  the  hole  and  then  lay  the  fiber 
duct  against  the  form  as  the  side  of  the  manhole  is  con- 
structed. When  finished,  the  duct  and  wall  form  a  right 
angle,  presenting  a  sharp  edge  to  the  cable  sheath.  To 
obtain  the  same  result  as  secured  with  the  bull-nosed 
brick,  a  board  of  suitable  size  with  a  2-in.  or  3-in.  bevel 
may  be  nailed  to  the  form  and  the  di^ct  pushed  against 
this,  with  the  result  that  when  the  manhole  is  completed 
the  duct  entrance  is  recessed. 

Multiple  tile  is  by  its  construction  spaced  previous  to 
being  laid,  while  fiber  duct  must  be  spaced  by  the  use 
of  sticks  or  rakes  as  the  concrete  envelop  is  poured. 


This  makes  it  diflicult  to  always  get  the  proper  spacing 
in  the  manhole.  To  secure  this  spacing,  the  beveled 
board  may  be  fitted  with  round  blocks  having  a  diameter 
eciual  to  the  inside  of  the  fiber  conduit.  These  blocks  are 
nailed  on  the  board  and  will  serve  to  hold  the  conduit 
until  the  concrete  has  been  poured. 


Removing    Enamel    from    Magnet   Wire   to 

Measure  Diameter  Accurately 

A  manufacturer  of  magnet  wire  states  that  many 
serious  mistakes  are  made  in  measuring  the  diameter 
of  enameled  wires.  Many  users  scrape  the  enamel  from 
the  copper  wire  with  emery  cloth  or  sandpaper.  In 
doing  this  it  is  almost  impossible  to  keep  from  removing 
some  of  the  copper.  If  only  0.0001  in.  is  removed,  it  will 
show  on  a  micrometer  caliper  or  wire  gage.  Two  ways 
to  remove  enamel  from  wire  are  suggested:  One  of 
these  is  to  pass  the  wire  over  a  bunsen  gas  flame  sev- 
eral times  until  the  enamel  melts  and  drops  off;  the 
other  is  to  dissolve  it  in  amyl  alcohol. 
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Effect  of  Air  Leakage  on  Condenser 

Efficiency 

The  accompanying  curves,  which  represent  the  effect 
of  air  leakage  in  condensers  on  the  mean  temperature 
difference,  condensate  temperature  and  absolute  pres- 
sure under  the  wheel,  indicate  that  each  of  these  quan- 
tities increases  at  an  approximately  uniform  rate  with 
increase  in  air  leakage.  The  curve  referring  to  a  New 
York  Edison  condenser  was  plotted  from  gasometer 
readings  obtained  under  approximately  equal  loads  but 
with  different  circulating  water  temperatures.  The  re- 
maining curves  are  based  on  performance  data  relating 
to  an  old  condenser  used  at  the  Delray  station  of  the 
Detroit  Edison  Company.  Instead  of  operating  the 
unit  under  normal  conditions  air  was  admitted  through 
nozzles  inserted  opposite  the  air  cooler  and  above  the 
top  row  of  tubes.  According  to  the  recent  report  of  the 
N.  E.  L.  A.  prime  mover  committee  v/hich  presented 
these  data,  the  nozzles  were  employed  to  permit  control- 
ling the  air  leakage  and  to  serve  as  a  check  on  the 
gasometer  readings.  It  may  be  pointed  out  that  the 
rates  of  increase  in  mean  temperature  difference  were 
about  1.04  and  1.16  deg.  Fahr.  per  cubic  foot  of  free  air 
leakage  per  minute  ia  the  two  cases.  At  a  high  rate  of 
air  leakage  (34  cu.  ft.  per  minute)  the  condensate  tem- 
perature was  about  10  deg.  Fahr.  below  the  theoretical 
value.  In  addition  the  pressure  under  the  wheel  in- 
creased about  3.4  in.  of  mercury  with  a  change  in  air 
leakage  of  5  cu.  ft.  to  34  cu.  ft.  per  minute. 

Cubic  Feet  Free  Air  per  Mfnu+e  .ITf  Edison.Curye  No? 

I  2  3  +  567 
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Scheme  for  Priming  Rotary  Condenser  Pump 

Without  Use  of  Steam  Ejector 

In  the  municipal  lighting  plant  at  Dowagiac,  Mich., 
where  a  new  geared-type  double-nozzle  turbo-generator 
unit  has  recently  been  placed  in  operation,  a  scheme  for 
priming  the  Westinghouse  Le  Blanc  condenser  upon 
starting,  is  used  by  W.  E.  Reynolds,  superintendent, 
which  he  claims  to  be  more  satisfactory  than  the  usual 
f^team  ejector  method. 


Sfrainer       i^yafer  Supoiy 
^■1        '\         { fromLiTLj  for 


Check  Valve 

^Tolfakr  Supply 
ISff.  Liif 


PIPE    CONNECTIONS    FOR    PRIMING    ROTARY    CONDENSER    PUMPS 

The  method  used  is  shown  in  the  accompanying  draw- 
ing. A  2-in.  water  pipe  supplying  water  at  60-lb.  pres- 
sure was  tapped  into  the  main  condenser  water  supply 
pipe  at  A,  and  a  %-in.  pipe,  including  a  glass  gage  with 
1  valve  at  top  and  bottom,  was  inserted  between  the 
condenser  intake  water  pipe  and  the  exhaust  side  of  the 
condenser  pump  housing,  and  tapped  in  at  B  and  C  as 
shown. 

To  start  up  the  unit,  steam  is  turned  on  the  turbine 
ivhich  operates  non-condensing  to  begin  with,  and  ex- 
hausts to  atmosphere  through  the  valve  E  which  is  nor- 
mally open,  and  through  the  automatic  atmospheric  re- 
lief valve  at  F.  As  soon  as  the  generator  with  its  ex- 
citer mounted  on  the  same  shaft  comes  up  to  speed  so 
IS  to  supply  energy  to  the  induction  motor  driving  the 
condenser  pump,  the  latter  is  connected  in  service.  The 
vzXve  in  the  city  water  line  at  G  is  then  opened,  sup- 
plying water  to  the  rotating  pump  which  throws  it 
3own  through  the  discharge  and  starts  a  vacuum.  Af- 
ter the  water  has  been  turned  on  a  moment  the  valves 
ibove  and  below  the  glass  gage  are  opened  and  as  soon 
as  water  appears  in  the  gage,  the  valve  D,  which  has 
been  closed  up  to  this  point,  is  opened  at  the  same  time 
G  is  closed.  The  valves  in  the  gage  line  are  then  closed 
and  the  condensing  process  proceeds.  This  method  of 
priming  has  been  so  satisfactory  that  the  steam  primer 
has  not  been  connected  up. 


Washing   Power   Station   Wipers   and    Oily 

Cloths  Effects  Considerable  Saving 

The  widespread  effort  toward  economy  has  brought 
to  light  numerous  ingenious  and  interesting  methods  of 
renovating  materials  that  not  very  long  ago  would  be 
cast  aside  as  useless.  One  of  these  is  the  cleaning  of 
wipers  or  cloths  in  power  houses.  In  large  power  houses 
wipers  are  used  for  multitudinous  purposes  about  ma- 
chines and  in  the  boiler  room.  The  work  is  rather 
severe,  and  cloths  or  rags  do  not  remain  in  fit  condition 
very  long.  However,  when  cleaned  their  useful  life  can 
be  increased  several  hundred  per  cent.  One  large  central 
station  company  is  successfully  renovating  or  cleaning 
wipers,  some  of  which  are  the  ordinary  woven  goods  with 
two  selvaged  edges  and  two  hemmed  edges,  while  others 
are  ordinary  rags,  which  cost  about  half  that  of  the 
former. 


A  centrifugal  washing  machine  has  been  installed  in 
the  power  house  and  within  easy  range  of  the  boiler 
room,  so  that  steam  and  hot  water  may  be  supplied 
directly  to  the  washer.  When  sufficient  cloths  have  col- 
lected— the  machine  has  a  capacity  of  sixty  rags  at  a 
washing — they  are  treated  with  steam  for  about  twenty 
minutes  to  remove  the  oil.  They  are  then  placed  in  the 
centrifugal  washing  machine  and  subjected  to  boiling 
for  some  forty  minutes  in  a  solution  of  special  soap 
powder.  At  the  end  of  the  forty  minutes  the  washing 
solution  is  run  off  and  clean  hot  water  is  poured  in  for 
some  twenty  minutes.  The  washing  machine  is  revolv- 
ing all  the  time,  about  one  and  one-half  hours.  The 
cloths  are  then  taken  out  of  the  machine,  hung  up  and 
allowed  to  dry.  The  number  of  times  the  rags  can  be 
washed  depends  upon  the  quality  of  the  cloths  and  the 
service  to  which  they  are  subjected.  Under  the  severest 
conditions  three  washings  are  usually  possible.  The 
cost  of  washing  averages  about  one-fifth  the  purchase 
price. 


Cooling  Towers  for  Transformer  Installa- 
tions Used  by  New  England  Company 

The  accompanying  illustration  shows  a  design  of 
cooling  tower  used  in  connection  with  transformers  at 
substations  by  the  New  England  Power  Company.  The 
dimensions  of  these  towers  vary  according  to  local  con- 
ditions. A  design  similar  to  the  one  illustrated  is  in- 
stalled at  Pawtucket,  R.  I.,  and  measures  13.5  ft. 
long,  10.5  high,  and  5  ft.  wide.  The  cooling  surface 
consists  of  600  boards,  8  in.  by  5  ft.,  providing  a  to- 
tal surface  of  2160  sq.  ft.  The  boards  are  arranged  as 
horizontal  V  troughs  and  nailed  to  the  horizontal  sides 
of  the  frame  as  shown. 

In  summer  the  temperature  of  water  is  reduced  on 
the  average  25  deg.  Fahr.  with  20  gal.  of  water  flowing 
over  the  tower  per  minute.  The  cost  of  building  this 
tower  complete  was  $170,  divided  into  the  following 
items : 

Lumber $77.00 

Piping    50.00 

Labor 40.00 

Miscellaneous 3.00 

Total  cost $170.00 

Cooling  towers  of  similar  design  are  used  by  the 
company  at  substations  located  at  Fitchburg,  Clinton 
and  Ware,  Mass. 


SMALL    HOME-MADE    COOLING    TOWER    USED    FOR    SUBSTATION 
TRANSFORMERS 
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COMMERCIAL  AND  BUSINESS  POLICY 

Department  of  PI  (ins  and  Methods  for  Widening  the  Application  of  Electricity 
and  for  Extending  Electric  Service 


St.  Louis  Gains  Another  5000  Customers; 
Reduces  Rates  Another  Half  Cent 

A  reduction  of  0.5  cent  per  kilowatt-hour  in  rates  for 
service  has  been  announced  by  the  Union  Electric  Light 
&  Power  Company.  This  reduction  follows  as  the  re- 
sult of  a  gain  of  more  than  5000  customers  since  the 
last  reduction  of  0.5  cent  last  December,  bringing  the 
total  number  of  customers  at  present  to  more  than 
70,000. 

It  had  been  promised  that  this  reduction  would  be 
made  when  the  number  of  customers  should  thus  reach 
70,000,  and  at  the  time  the  new  rate  was  announced  to 
take  effect  A.  C.  Einstein,  general  manager  of  the  com- 
pany, stated  that  another  reduction  of  0.5  cent  will  be 
made  when  the  number  of  customers  reaches  75,000. 

The  first  step  in  the  rate  schedule  is  now  reduced  from 
9  cents  to  8.5  cents  per  kilowatt-hour,  the  second  from 
6.5  to  6  cents,  and  the  third  from  3.5  cents  to  3  cents. 
The  first  step  applies  to  the  first  4  kw.-hr.  used  for  each 
room  in  a  month,  the  second  step  applies  to  the  next 
3  kw.-hr.,  and  the  third  to  all  in  excess  of  7  kw.-hr. 

For  the  purpose  of  calculating  these  rates,  three  bed- 
rooms are  exempt  from  the  room  count.  The  minimum 
charge  to  residence  customers  remains  at  50  cents  a 
month,  but  no  deposit  is  required. 


Tailor  Irons  with  Regulating  Stands 

In  the  tailor  shop  of  Brokaw  Brothers'  new  store 
near  Times  Square,  New  York  City,  the  twenty-six 
15-lb.  Simplex  tailor  irons  are  equipped  with  auto- 
matic regulator  stands  so  arranged  that  every  time 
an  iron  is  set  on  its  stand  the  current  is  reduced  25 
per  cent.  This  not  only  makes  a  large  saving  in  the 
cost  of  energy  in  the  course  of  a  year,  but  also  pre- 
vents the  iron  from  getting  too  hot  in  case  the  tailor 
leaves  it  for  a  time,  as  often  happens.  The  iron  also 
has  a  cord  support  which  keeps  the  cord  out  of  the 
way  of  the  operator.     The  arm  has  a  double  spring 


which  allows  it  to  move  in  any  direction,  and  on  the 
cord  support  is  mounted  a  snap  switch.  A  pilot  light 
shows  when  the  switch  is  turned  "on"  or  "off." 

A  separate  circuit  for  each  iron  is  run  in  conduit 
across  the  ceiling  and  connects  to  the  top  of  the  cord 
support,  making  a  very  neat  and  permanent  installation. 
An  installation  like  the  above  will  remain  in  opera- 
tion for  years,  since  repairs  are  minimized.  The  cord 
support  prevents  breakage  and  the  regulator  stand 
protects  the  iron  if  it  is  forgotten  and  left  over  night 
with  the  current  on. 


CURRENT   FLOW    IS   REDUCED   WHEN    IRON    RESTS   ON    STAND 


MANAGERIAL  PROBLEMS 

Executives    of    Michigan    Central    Stations    Discuss 

Public    Relations,    Street    Lighting    from    the 

Policy  Standpoint,  Standardization,  and 

Electric-Range  Results 

Problems  of  the  executives  of  central  station  com- 
panies in  their  relations  to  their  customers,  to  the  pub- 
lic and  to  the  public's  regulatory  bodies,  were  inter- 
estingly discussed  during  the  sessions  of  the  Michigan 
Section  of  the  N.E.L.A.,  on  board  the  steamer  Arizona 
while  cruising  on  the  Great  Lakes  from  June  18  to  22, 
as  already  reported  in  these  columns. 

H.  H.  Crowell  of  the  administrative  department  of 
the  Hodenpyl-Hardy  Company,  Jackson,  Mich.,  in  a 
paper  entitled  "The  Community  and  the  Utility,"  pointed 
out  the  significance  of  the  fact  that  companies  incor- 
porated for  the  purpose  of  furnishing  electric  service 
are  organized  for  periods  of  not  more  than  thirty  years, 
although  under  the  general  laws  of  Michigan  one  or 
more  extensions  of  life  terms  may  be  provided  for.  The 
provisions  for  extension  of  life,  said  he,  seem  to  recog- 
nize, however,  the  fact  that  such  corporations  are  or- 
ganized to  construct  public  service  works,  the  usefulness 
of  which  would  be  longer  than  thirty  years. 

Franchises  Proceed  from  the  Legislature 

Further,  said  he,  it  is  well  to  note  that  notwithstand- 
ing the  creation  of  municipalities,  the  Michigan  Legisla- 
ture may  yet  grant  franchises  to  be  exercised  within 
State  boundaries.  Through  the  State  constitution  itself 
or  by  legislative  act,  municipalities  may  have  conferred 
upon  them  exclusive  power  to  grant  franchises,  it  being 
understood  that  the  act  of  the  Common  Council  in  such 
cases  is  merely  delegated  power  of  the  Legislature 
through  the  Council  as  an  agency.  ...  A  franchise,^ 
he  pointed  out,  is  essentially  in  all  respects  property, 
and  is  governed  by  the  same  rules  as  to  enjoyment  and 
protection,  and  is  regarded  by  law  precisely  as  is  prop- 
erty. It  is  the  property  value  of  franchises  only  which 
impart,  value  to  them. 

Of  water-powers  Mr.  Crowell  said:  "The  State  (of 
Michigan)  has  no  right  of  ownership  or  control  in  a 
proprietary  sense.  Its  rights  are  confined  to  those  of 
a  sovereign  power  of  control  for  the  public  use  of  navi- 
gation. All  proprietary-right  interests  belong  to  the 
riparian  owner,  and  extend  to  beneficial  uses  of  the 
water-power,  including  revenue  therefrom.  The  prop- 
erty rights  are  subject  only  to  the  paramount  control  of 
the  government  for  the  definite  and  specific  purposes  of 
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protecting  navigation.  The  private  right  persists  up 
to  the  point  where  its  exercise  becomes  an  unreasonable 
interference  vv^ith  the  public  right.  Hydroelectric  devel- 
opments in  Michigan  have  done  much  to  accelerate 
industrial  progress,  and  the  policy  of  interesting  foreign 
capital  for  such  development  is  of  economic  value  to 
citizens  of  the  State." 

The  speaker  also  pointed  out  that  the  slow  rate  of 
turnover  of  capital  in  the  utility  business  made  it  essen- 
tially different  from  an  ordinary  manufacturing  busi- 
ness. He  advocated  that  laymen  who  discuss  utility 
problems  become  acquainted  with  the  fact  that  a  com- 
plete capital  turnover  in  this  field  usually  requires  a 
period  of  from  five  to  seven  years. 

In  closing  the  speaker  took  a  fling  at  municipal  owner- 
ship, and  declared  that  public  utilities  should  never 
furnish  an  impersonal  service.  They  should  scout  the 
idea  that  a  corporation  has  no  soul.  "The  managers 
must  make  the  people  believe  in  them  and  in  their  real 
desire  to  serve.  Good-will  is  our  chiefest  asset,  and  we 
must  have  men  with  judgment  and  tact  to  get  it  and  to 
keep  it  for  the  utility.  As  to  public  policy  in  general, 
I  hesitate  to  speak,"  said  he.  "Lincoln  never  had  a 
policy.  He  tried  to  do  what  seemed  best  each  day  as 
each  day  came.  That  is  a  good  rule  to  keep  in  mind  in 
operating  a  public  utility." 

Keeping  the  Good-Will  of  the  Public 

In  the  discussion  which  followed,  H.  A.  Fee  of  Adrian, 
John  A.  Cavanaugh  of  Benton  Harbor,  R.  M.  Hemphill 
of  Detroit,  D.  H.  Beardsley  of  Battle  Creek,  C.  W.  John- 
son and  B.  R.  Laraway  of  Jackson,  and  Mrs.  E.  L. 
Johnson  of  Frankfort  took  part. 

Mr.  Fee  said  his  company  keeps  in  touch  with  its  pub- 
lic by  having  a  man  call  on  each  customer  at  his  prem- 
ises to  ask  if  "everything  is  all  right"  at  least  four  times 
a  year.  "This  practice,"  said  he,  "is  one  which  we  have 
tried,  and  can  recommend  as  a  plan  that  pays." 

Mr.  Cavanaugh  said  there  is  one  man  in  the  employ 
of  the  Benton  Harbor-St.  Joseph  Railway  &  Light  Com- 
pany whose  duty  it  is  at  all  times  to  look  at  the  cus- 
tomer's side  of  all  questions.  He  is  virtually  an  attorney 
for  the  consumers. 

C.  W.  Johnson  declared  it  should  be  part  of  a  com- 
pany's policy  to  hire  high-class  salesmen.  Let  the  sales- 
man— the  man  who  meets  customers — be  a  man  who 
will  give  the  customer  the  proper  impression  of  the 
company's  standing. 

'"A  Day  with  the  Manager" 

In  a  paper  entitled  "Troubles,"  John  A.  Cavanaugh  of 
Benton  Harbor  told  in  an  entertaining  conversational 
style  the  story  of  the  ordinarily  busy  day  in  the  life  of 
a  public  utility  manager,  rehearsing  the  early  morning 
telephone  call  to  the  manager's  residence;  the  confer- 
ences with  department  heads,  all  of  whom  were  asking 
for  material — mostly  copper — immediately;  the  man- 
ager's talk  to  his  salesmen,  and  the  personal  call  from  a 
disgruntled  alderman. 

Those  who  discussed  the  paper  were:  James  W.  Bishop 
of  Detroit,  R.  E.  Keller  of  Kalamazoo,  and  George  E. 
Lewis  of  Ann  Arbor. 

In  a  paper  on  "Merchandising  Electric  Appliances," 
written  by  David  R.  Thomas  of  the  Michigan  Power 
Company  and  read  by  C.  W.  Johnson  of  Jackson,  the 
author  declared  that  few  central  stations  are  to-day 
successfully  merchandising  electrical  appliances.  He 
classified  the  essential  features  of  successful  merchan- 
dising as  follows:  Service  to  the  customer,  incentive 
for  the  salesmen,  intensive  cultivation  of  territory,  sur- 
vey of  the  field,  the  financing  of  customers'  purchases, 
and  the  maintenance  of  customers'  appliances.  He  dis- 
cussed each  essential  separately. 


The  discussion  of  the  paper,  which  was  replete  with 
ideas,  was  entered  into  by  R.  W.  Hemphill  of  Detroit, 
H.  H.  Crowell  and  C.  W.  Johnson  of  Jackson,  J.  E. 
Stanton  of  Belding,  and  H.  A.  Fee  of  Adrian. 

Public  Policy  and  Street  Lighting 

A.  C.  Marshall's  paper  on  "Street  Lighting  Service  by 
Municipally  Owned  Plants,"  read  by  Herbert  Silvester 
of  Rochester,  Mich.,  pointed  out  the  interesting  fact 
that  if  1893  is  assumed  as  the  date  of  the  beginning  of 
the  movement  favoring  municipal  ownership  of  street 
lighting  plants,  and  a  curve  is  plotted  showing  their 
increase  by  years,  the  graph  will  be  almost  a  straight 
line  until  about  1912,  after  which  it  begins  to  droop.  It 
is  possible  that  this  droop  began  to  appear  about  1909 — 
due  to  the  building  of  high-tension  networks  by  which 
small  towTis  could  be  served  without  the  high  invest- 
ment individual  plants  entail.  This  movement,  con- 
tinued the  author,  has  already  resulted  in  the  sale  of 
some  of  these  village  plants  to  large  interconnected 
operating  companies.  While  the  movement  has  been 
partly  offset  by  the  establishment  of  small  plants  in 
parts  of  the  country  not  yet  covered  by  transmission 
lines,  the  tendency  is  definitely  started  and  is  responsi- 
ble for  the  droop  in  the  curve. 

After  reviewing  data  to  show  that  when  all  costs  are 
considered  municipal  street  lighting  service  is  no 
cheaper  than  that  supplied  by  privately  owned  com- 
panies, Mr.  Marshall  suggested  that  since  street  lighting 
grievances,  either  real  or  fancied,  have  been  the  cause 
for  starting  many  municipal  plants,  it  might  be  well  to 
take  this  business  on  a  narrow  margin  of  profit. 

The  paper  was  discussed  by  H.  A.  Fee  of  Adrian,  R. 
E.  Keller  of  Kalamazoo,  John  Cavanaugh  of  Benton 
Harbor,  R.  W.  Hemphill  and  C.  W.  Johnson  of  Jackson, 
and  H.  H.  Crowell  of  Jackson. 

Mr.  Crowell  said  it  was  his  personal  opinion  that  all 
street  lighting  business  should  be  done  by  privately- 
owned  companies  and  charged  for  at  cost.  Mr.  Cava- 
naugh said  that  his  company  in  purchasing  its  present 
plant  had  inherited  a  street  lighting  contract  taken  at  a 
very  low  figure.  He  added,  however,  that  perhaps  it 
was  not  bad  policy  to  take  street  lighting  at  low  prices. 
He  based  his  opinion  on  the  fact  that  a  municipal  own- 
ership agitation  in  his  city  had  been  quieted  recently 
by  writing  the  city  clerk  a  letter  and  offering  the  com- 
pany's street  lighting  system  to  the  city  gratis,  and  also 
offering  to  sell  the  city  energy  to  operate  the  system  at 
a  lower  price  than  it  could  generate  the  energy  for. 

Voltage  Standardization 

In  a  paper  on  "Voltage  Standardization,"  written  by 
M.  D.  Cooper  and  read  by  J.  R.  Colville  of  the  National 
Lamp  Works  of  the  General  Electric  Company,  Cleve- 
land, Ohio,  it  was  suggested  that  central  station  com- 
panies endeavor  to  standardize  on  three  socket  voltages, 
namely,  110,  115,  and  120  volts,  so  that  economies  in 
the  manufacture,  distribution  and  utilization  of  lamps 
may  be  made. 

After  the  discussion,  which  seemed  to  show  that  most 
of  the  operators  present  are  tending  toward  the  adop- 
tion of  one  of  the  three  potentials,  a  committee  on  volt- 
age standardization  was  appointed  with  members  as 
follows:  R.  E.  Keller  of  Kalamazoo,  W.  B.  Thompson 
of  Detroit,  and  J.  A.  Cavanaugh  of  Benton  Harbor. 

What  the  Law  Says  on  Tree  Trimming 

"The  Right  of  Public  Utilities  in  Michigan  to  Trim 
Trees  Growing  in  the  Public  Highways"  was  the  title 
of  a  paper  prepared  by  J.  V.  Oxtoby  of  Detroit  and  read 
by  Herbert  Silvester  of  Rochester,  Mich.  The  paper 
was  a  legal  brief  which  thoroughly  covered  laws  and 
court  decisions  on  tree  trimming  in  Michigan. 

The  discussion  brought  out  the  fact  that  fewer  con- 


ELECTRICAL    WORLD 


Vol.  G8,  No.  2 


troversies  over  tree  trinuning  and  more  stitisractorily 
trimmed  trees  are  found  in  cities  employing  city  I'or- 
csters  or  other  competent  tree-trimming  men.  At  Ben- 
ton Harbor  lines  are  often  supported  on  span  wires  over 
the  streets  to  avoid  trees. 

During  an  open  discussion  on  electric  ranges  it  de- 
veloped that  there  is  still  some  difference  of  opinion 
among  Michigan  operators  as  to  whether  or  not  the 
electric  range  load  is  an  off-peak  load.  Those  who  have 
had  the  most  experience  with  electric  cooking  all  de- 
clared that  this  load  is  off-peak  in  character,  but  the 
executives  of  companies  which  have  not  yet  started 
to  sell  ranges  seemed  to  fear  some  baneful  effect  from 
the  cooking  load. 


Inviting   the   Public    to   the  Showroom — The 

Liberal  Offer  of  the  Louisville 

Company  to  Churches 

The  following  letter  has  been  sent  to  a  thousand  or 
more  Louisville  (Ky.)  ministers,  charity  organization 
officials,  heads  of  hospitals,  benevolent  clubs,  etc.,  by 
Robert  Montgomery,  commercial  manager  of  the  Louis- 
ville Gas  &  Electric  Company: 

At  frequent  intervals  churches  and  religious  societies 
have  bazaars,  candy  sales  and  other  affairs  of  this  kind, 
and  it  is  usually  difficult  to  secure  a  suitable  store  room  or 
hall  in  which  to  hold  them.  In  addition  there  is  always 
the  annoyance  of  having  installed  suitable  electrical  appli- 
ances, having  the  gas  and  electric  services  connected,  clean- 
ing and  arranging  of  the  place,  etc. 

Donald  McDonald,  general  manager  of  our  company,  has 
instructed  me  to  extend  an  invitation  to  all  churches  and 
religious  and  charitable  organizations  to  conduct  such 
affairs  in  our  office  at  311  West  Chestnut  Street,  which  is 
centrally  located  and  excellently  arranged  for  such  pur- 
poses. We  require  only  about  one-half  of  the  floor  space, 
and  therefore  the  entire  east  portion  of  the  room  on  the 
ground  floor  will  be  at  your  disposal. 

Sufficient  notice  should  be  given  to  avoid  conflict  of  dates 
and  to  allow  us  to  suitably  rearrange  the  place. 

We  will  have  installed  a  gas  range  or  any  gas  or  electric 
appliance  desired,  and  will  put  one  of  our  porters  at  your 
disposal  without  any  charge  whatever. 

As  many  of  our  customers  remit  to  us  by  mail  they 
seldom  come  to  our  office.  Therefore  we  will  be  glad  of  the 
opportunity  to  become  better  acquainted  with  them.  If  you 
will  extend  this  invitation  to  the  organization  you  are  asso- 
ciated with,  I  assure  you  it  will  be  greatly  appreciated. 


Individual  House  Pumping  "Prospects"  That 

Might  Be  Overlooked 

That  a  town  which  has  a  municipal  waterworks  can 
also  be  a  fair  field  for  the  sale  of  individual  motor- 
operated  water  pumping  plants  may  seem  paradoxical. 
But  such  a  condition  does  exist  at  Aledo,  111.  The  ma- 
jority of  people  who  have  bought  pumps  there  live  just 
beyond  the  ends  of  the  city  water  mains.  Rather  than  go 
to  the  trouble  and  expense  of  getting  the  mains  extended 
to  their  property,  they  have  bought  motor-driven  pumps, 
put  reservoirs  in  the  upper  parts  of  their  homes,  and 
now  operate  their  own  water-supply  systems.  The  fact 
that  their  neighbors  had  "waterworks"  service  created 
the  demand  for  such  service  outside  the  limits  of  the 
town  system.  Then  the  people  were  shown  the  logic  of 
the  electric-pumping  plan  by  the  officials  of  the  Tri- 
County  Light  &  Power  Company.  Besides  advancing 
the  fact  that  the  electric  way  of  getting  water  service 
was  easier  and  less  expensive,  the  central  station  men 
also  showed  prospective  customers  the  advantages  of 
taking  pure  water  from  their  own  mains  instead  of 
securing  "just  water"  from  city  mains.  After  the  first 
few  pumps  were  sold,  the  rest  of  the  twenty-four  outfits 
now  on  the  company's  lines  practically  sold  themselves. 


Wiring  and  Illumination 

Latest  I'nurticc  in  the  Electrical 
Contraetinf?  Field  and  in  the  Art 
of  Inlorior  and  Kxterior  Illumination 


Concealed  Lighting  that  Emphasizes  Archi- 
tectural Features  of  Cathedral  Interior 

BY  J.  L.  STAIR 

A  striking  example  of  lighting  from  concealed  sources 
is  shown  in  the  accompanying  illustration  of  the  St. 
Helena  Cathedral,  Helena,  Mont.    The  impressive  light- 
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ing  effects  which  are  obtained  in  this  edifice  are  se- 
cured by  a  system  combining  direct  lighting  and  in- 
direct lighting. 

The  direct  lighting  units  were  placed  in  the  ceiling 
of  the  nave,  sanctuary,  and  side  aisles,  in  such  a  man- 
ner that  they  can  be  easily  removed  into  the  attic  space 
for  cleaning  and  renewal  of  lamps.     The  ceiling  units 
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consist  of  bee-hive  type  reflectors  with  250-watt  tung- 
sten lamps.  Connections  were  made  to  the  conduit 
lines  by  means  of  No.  14  BX  armored  cord. 

In  order  to  bring  out  the  architectural  beauty  of  the 
interior,  and  also  to  provide  indirect  illumination,  re- 
flector units  were  imbedded  in  the  lower  and  upper 
:aps  of  the  columns.  After  the  units  were  in  place  they 
were  carefully  adjusted  at  the  proper  angles  to  give  a 
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miform  spread  of  light  over  the  interior  surface.  The 
ilectrical  contractor  carried  the  wiring  circuits  from 
>ne  column  cap  to  another  in  flexible  conduit,  following 
he  arches  between  the  columns.  At  each  column  the 
ircuit  branched  oflf  to  each  individual  reflector.  Four 
mits  were  used  at  the  lower  column  caps  and  two  units 
It  the  upper  caps.  The  hood  type  reflector  with  60-watt 
ungsten  lamps  tipped  at  an  angle  of  about  45  deg.  is 
ised  for  the  upper  units,  while  "Midget"  type  reflectors 
vith  25-watt  tubular  tungsten  lamps  were  employed 
or  the  lower  units. 

An  idea  of  the  general  proportions  of  the  interior 
nay  be  gained  by  noting  that  the  nave  is  32  ft.  wide 
.nd  68  ft.  long,  with  a  ceiling  height  of  56  ft.  The 
anctuary  is  60  ft.  by  47  ft.  The  side  aisles  are  each 
4  ft.  wide,  and  the  ceiling  height  is  28  ft. 

From  the  standpoint  of  energy  consumption,  this  is 
,  comparatively  economical  installation.  The  power  re- 
uired  totals  1.08  watts  per  square  foot,  this  total  be- 
ng  made  up  of  0.57  watt  per  square  foot  for  the 
lirect  lighting  and  0.51  watt  per  square  foot  for  the 
ndirect  units.  The  estimated  average  illumination 
vith  all  of  the  lamps  in  operation  is  3  foot-candles. 

The  architect  for  the  building  was  A.  0.  Von  Her- 
lulis,  Birmingham,  Ala.  The  details  of  the  lighting 
/ere  worked  out  by  the  engineering  department  of  the 
National  X-Ray  Reflector  Company,  Chicago.  The 
iteinmetz  Electric  Company,  Chicago,  was  the  electrical 
ontractor  who  installed  the  equipment. 


^ost  Data  for  Two  Styles  of  Street  Lighting 
Standards  Used  at  Riverside,  Cal. 

Two  types  of  street  lighting  standards  have  been 
dopted  in  Riverside,  Cal.,  one  for  the  business  district, 
arrying  three  lamps  per  standard,  and  another  for  the 
esidence  districts,  surmounted  by  a  single  lamp  and 
lobe.  In  the  business  district  the  standards  are  placed 
n  both  sides  of  the  street  directly  opposite  each  other, 
bus  giving  eight  standards  at  intersections.  In  the 
esidence  district  the  standards  are  staggered,  and  so 
laced  that  only  four  are  provided  at  each  crossing. 

The  standard  used  downtown  and  on  the  main  high- 
ways throughout  the  city  was  required  to  be  of  an  artis- 
ic  design,  suggestive  of  the  old  Mission  style,  and  the 
tiree-lamp  concrete  post  shown  in  Fig.  1  was  finally 
elected.     This  standard  has  a  total  height  of  12  ft.,  is 


l-'Iti-  1 — THE  THREE-LAMP  MISSION  POST  USED  IN  BUSINESS 
DISTRICT.  FIG.  2 — A  SPECIAL  FORM  OF  FOUR-LAMP  STANDARD 
AT  CERTAIN  STREET  INTERSECTIONS 

equipped  with  two  60-watt  lamps  and  one  40-watt  unit, 
and  costs  $40  per  standard,  equipped  and  in  place.  The 
cost  for  the  lighting  system  using  this  standard  varied 
from  80  cents  to  $1  per  front  foot,  according  to  the 
spacing,  which  was  usually  about  180  ft.  Of  this  type 
389  standards  have  been  put  in  service. 

The  single-lamp  standard  illustrated  in  Fig.  3  was 
selected  for  the  residence  districts,  and  1244  have  been 
installed.  This  stands  9  ft.  6  in.  above  ground,  and  is 
equipped  with  a  single  60-watt  tungsten  lamp.  The  cost 
in  large  orders  has  been  kept  down  to  $14.50  per  stand- 
ard in  place,  equipped,  and  the  cost  for  the  system  per 
front  foot  ranged  from  33  cents  to  50  cents  with  stand- 
ards 200  ft.  apart.  The  funds  for  installing  the  light- 
ing system  were  raised  by  property  assessments,  so  .it 
was  desirable  not  to  lay  out  the  locations  in  a  way  that 
would  place  an  undue  burden  on  corner  lots.  This  was 
done  by  charging  the  poles  set  at  intersections  against 
the  street  on  which  the  most  lots  fronted,  and  thus  the 
assessment  on  "side  streets"  was  kept  low. 

The  distributing  system  in  Riverside  is  owned  by  the 
municipality,  which  buys  power  from  private  companies. 


FIG.   3 — MORE  THAN   TWELVE  HUNDRED  OF  THESE   SINGLE-LAMP 
POSTS  ARE   INSTALLED   IN   THE  RESIDENCE   DISTRICT 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


TELEPHONOMETRY 

A  Substitute  for  the  Human  Voice  and  the  Human 

Ear  in  Telephone  Transmission  Line  Tests 

and  Transmitter  Tests 

IN  an  interesting  paper  read  before  the  (British) 
Institution  of  Post  Office  Electrical  Engineers,  B.  S. 
Cohen  discusses  the  best  methods  of  standard  cable 
measurements  and  transmission  testing.  The  install- 
ment of  this  paper  published  in  London  Electrician  for 
June  2,  1916,  deals  with  one  of  the  most  interesting 
problems  in  this  field,  that  is,  the  problem  of  developing 
a  substitute  for  the  human  voice  and  the  human  ear, 
and  thus  becoming  independent  of  the  personal  element 
in  telephone  tests. 

With  respect  to  the  substitute  for  the  human  voice, 
early  experiments  had  indicated  that  a  wave  represent- 
ing the  fundamental  and  the  sixth  harmonic  would  give 
results  approximating  speech.  This,  however,  was  found 
only  to  be  correct  when  used  for  comparing  types  of  lines 
and  circuits  where  relative  results  are  not  much  affected 


relay  is  energized  and  the  armature  gets  200  volts.  The 
speed  increases  and  the  heavy-weighted  spring  flies  off 
its  contact  first,  but  nothing  happens  until  the  light- 
weighted  spring  breaks  from  earth  at  the  top  frequency 
of  the  interrupter.  Then  the  relay  is  released,  and  as 
the  armature  is  only  on  100  volts  the  motor  drops  in 
speed.  Directly  the  drop  occurs  the  light-weighted 
spring  earths  again,  but  the  relay  is  not  affected  until 
the  heavy-weighted  spring  earths,  when  the  cycle  is  re- 
peated. The  field  of  the  motor  has  a  potential  differ- 
ence of  200  volts  across  it  continuously. 

Fig.  1  shows  the  complete  arrangement  with  motor, 
governor,  interrupter  and  relay.  The  interrupter  can 
supply  at  any  speed  a  series  of  seven  frequencies  simul- 
taneously. In  practice  the  square  wave  from  one  set  of 
studs  only  is  used.  This  apparatus,  which  is  termed  a 
rhythmic  interrupter,  supplies  a  wave,  rhythmically 
varied  in  frequency,  to  a  non-resonating  receiver.  This 
consists  of  a  modified  electromagnetic  receiver  with  a 
special  diaphragm  carrying  a  damping  spring.  The 
receiver  is  so  adjusted  that  no  resonance  points  occur 


-700yo/ts 
FIGS.    1    AND    2 — APPARATUS   FOR   RHYTHMICALLY   VARYING    FREQUENCY   AND   DETAILS   OF   INTERRUPTER 


by  frequency  changes.  When  the  matter  was  reopened 
it  was  considered  that  the  problem  could  be  better 
tackled  by  experimenting  with  a  wave  containing  the 
majority  of  frequencies  of  telephonic  importance  rather 
than  attempting  to  use  a  wave  containing  only  a  few 
frequencies.  As  a  result  of  considerable  research  the 
following  arrangement  was  devised: 

An  interrupter  is  varied  in  speed  at  a  regular  rate 
so  as  to  go  through  a  complete  cycle  of  frequency  from 
700  to  1400  cycles  and  back  again  in  the  space  of  0.7 
second.  This  is  attained  by  driving  the  interrupter 
from  a  motor  which  has  attached  to  its  shaft  a  cen- 
trifugal governor,  which  cuts  in  and  out  extra  voltage 
on  the  armature.  Fig.  2  illustrates  the  arrangement.  A 
disk  on  the  motor  shaft  carries  two  weighted  contact 
springs  connected  to  slip  rings.  One  spring  is  lightly 
and  the  other  heavily  weighted,  and  they  rest  normally 
on  a  pair  of  contacts  connected  to  earth  through  the 
motor  spindle.  The  springs  are  connected  through  the 
slip  rings  to  a  relay  and  thence  to  earth,  and  the  mo- 
tor armature,  to  100  or  200  volts,  according  to  the  re- 
lay position. 

At  low  speed  both  springs  are  connected  to  earth,  the 


between  700  and  1400  periods,  i.e.,  the  range  of  the 
interrupter.  It  has  been  found  possible  to  use  a  receiver 
which  has  one  resonance  point  in  the  before-mentioned 
range  by  applying  a  wave  smoother  to  the  circuit.  Such 
a  receiver  connected  to  the  rhythmic  interrupter  de- 
scribed takes  the  place  of  the  human  voice. 

The  second  problem  was  to  find  a  substitute  for  the 
human  ear.  This  measuring  apparatus  must  be  sensi- 
tive enough  to  give  a  good  reading  at  the  end  of  a  long 
length  of  standard  cable  approaching  the  commercial 
limit  and  at  the  same  time  should  be  so  ballistic  as  to 
give  a  steady  deflection  when  actuated  by  the  compara- 
tively slowly-pulsating  rhythmic  current. 

The  arrangement  adopted  consists  of  a  sensitive  Sul- 
livan-d'Arsonval  galvanometer  connected  through  its 
shunt  to  a  carborundum-steel  rectifier.  This  rectifier  is 
at  the  center  of  one  winding  of  a  balanced  1  to  1  trans- 
former. The  other  winding  is  connected  through  one 
or  more  audion  gas-discharge  relays,  and  thence  to  the 
high  winding  of  a  1  to  5  step-up  coil.  The  low  side  of 
the  latter  is  connected  to  the  receiving  end  of  the  stand- 
ard cable.  This  apparatus  gives  a  steady  deflection 
when  the  rhythmically  varying  receiver  is  sounding  into 
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a  transmitter  under  test,  and  is  also  extremely  sensitive. 
With  a  scale  distance  of  5  ft.  6  in.  a  current  of  20 
.nicro-amp.  gives  about  14  in.  deflection.  In  making 
actual  telephonic  tests  an  equal  deflection  method  is 
used,  rendering  calibration  unnecessary.  For  example, 
assuming  a  test  of  transmitters,  if  the  deflection  with 
a  standard  transmitter  through  35  M.  S.  C.  is  50  cm., 
the  cable  length  is  varied  when  the  circuit  is  changed 
over  to  the  transmitter  under  test  until  the  deflection 
is  again  50  cm.  The  cable  change  equated  to  standard 
is  then  the  standard  cable  value  for  the  transmitter 
under  test. 

Test  results  show  indeed  that  these  substitutes  for 
the  human  voice  and  ear  are  workable  substitutes  giv- 
ing results  in  good  accordance  with  tests  in  which  the 
human  voice  and  ear  themselves  are  used.  Table  1  gives 
results  obtained  in  comparing  various  types  of  lines  by 
standard  cable  measurement,  telephonometer  and  calcu- 
lation. 

Equated  Length  in  M.S.C. 

Calcula- 

By  Speech     By  Telepho-  tion  from 

(Mean  of  a         nometer     the  Meas- 

Number  of  (Single      ured  A.C. 

Line  Under  Test  Balances)  Test)       Constants 

iO-\h.    artificial    cable    (No.    5),    mica 

condensers,   20  mile  virtual  length.  21.4  21.2  21.2 

lOO-lb.  artificial  aerial  line,  200  miles 
virtual  length,  insulation  resistance 

one  per  mile    6.7  6.4  6.3 

I'he   experimental    20-lb.    cable,    eight- 
pair    multiple  twin,  37  actual  miles.  35.5  35.8  35.2 
lO-lb,  artificial  cable,  32   miles  virtual 

length     26.1  26.25  26.2 

lO-lb.  artificial  cable,  32  miles  virtual 
length     22.0  21.9  21.95 

The  agreement  is  very  good,  so  that  the  telephonome- 
:er  permitting  a  great  saving  of  time  should  find  ex- 
:ensive  application  in  cable  testing. 

Generation,  Transmission  and  Distribution 

Steam  Turbines. — H.  G.  Stott  and  W.  S.  FiNLAY,  Jr. 
—The  full  paper  (abstracted  before  in  this  journal), 
ivhich  was  presented  before  the  American  Society  of 
Mechanical  Engineers  contained  a  detailed  report  on  the 
jfficiency  tests  of  a  30,000-kw.  cross-compound  steam 
;urbine,  together  with  a  full  account  of  the  discussion 
vhich  followed.  In  this  discussion  H.  G.  Stott  empha- 
sizes the  great  progress  made  in  the  last  fifteen  years 
jy  the  steam  turbine.  It  has  practically  displaced  the 
jas  engine.  The  steam  turbine's  thermal  efficiency  has 
jeen  brought  up  to  about  25  per  cent,  so  that  it  is  prac- 
;ically  in  the  same  class  as  the  best  gas  engine  to-day, 
vhile  the  first  cost  of  the  turbine  unit  is  seven  or  eight 
;imes  smaller  than  that  of  the  gas  engine.  The  steam 
;urbine  can  even  compete  with  water-powers  under  many 
;onditions.  "Even  take  the  case  of  Niagara  Falls  itself, 
^'here  there  is  no  dam  required,  and  where  there  is  prac- 
;ically  an  unlimited  supply  of  power,  the  steam  turbine 
3lant  can  compete  as  long  as  the  load  factor  is  less  than 
)0  per  cent.  The  only  chance  for  water-power  develop- 
nent  is  on  high  load  factor." — Journ.  Amer.  Soc.  Mech, 
^ngrs.,  June,  1916. 

Traction 

British  Railway  Electrification. — In  the  conclusion  of 
;he  long  illustrated  article  on  the  Shildon-Newport  Rail- 
way electrification  the  construction  of  the  freight  loco- 
notives  is  described.  They  are  designed  to  haul  trains 
A^eighing  1400  tons  at  a  speed  of  not  less  than  25  miles 
Der  hour  on  the  level.  The  motor  equipment  of  each 
ocomotive  consists  of  four  totally-inclosed  motors,  each 
iriving  an  axle  through  single-reduction  twin  gearing, 
rhe  four  motors  are  fitted  two  in  each  bogie,  and  are 
3ach  wound  for  750  volts,  the  pair  of  motors  in  each 
DOgie  being  connected  permanently  in  series.  The  four 
iiain  motors  of  each  locomotive  thus  form  two  units, 
which  are  controlled  on  the  usual  series-parallel  system. 


Each  motor  is  capable  of  developing  275  hp.  at  a  speed 
of  20  miles  for  one  hour  with  forced  ventilation.  The 
motor  equipment  is  capable  without  injury  of  exerting 
a  torque  sufficient  to  skid  the  wheels  under  any  condi- 
tions of  rail,  and  will  exert  an  average  pull  of  28,000  lb. 
at  the  tread  of  the  wheels  when  starting  under  normal 
conditions  of  rail.  The  maximum  pull  at  the  tread  of 
the  wheels  is,  of  course,  considerably  greater  than  this. 
The  motors  and  gearing  are  designed  so  as  to  run  at  a 
speed  of  45  miles  per  hour  without  exceeding  the  limits 
of  safety,  but  the  normal  speed  on  the  level  when  haul- 
ing a  train  of  1400  tons  is  25  miles  per  hour.  The 
equipment  is  so  designed  that  each  locomotive  is  capable 
of  performing  four  round  trips  in  twelve  hours,  each 
consisting  of  a  trip  from  Shildon  to  Newport  with  a 
train  of  1400  tons,  followed  by  a  trip  from  Newport  to 
Shildon  with  a  train  of  800  tons,  the  distance  of  each 
trip  being  about  18  miles.  The  locomotives  are  able  to 
start  a  train  of  800  tons  from  rest  on  a  grade  of  1  in 
100  and  accelerate  to  normal  running  speed.  The  air 
supply  for  ventilating  the  motors  is  supplied  from  fans 
driven  by  the  dynamotors. — London  Electrician,  June 
9,  1916. 

Units,  Measurements  and  Instruments 

Alternating -Current  Method  of  Measuring  Mutvxd 
Inductance. — Harvey  L.  Curtis. — An  abstract  of  an 
American  Physical  Society  paper.  The  mutual  induc- 
tance between  two  coils  is  defined  as  the  emf.  induced 
in  one  when  a  current  in  the  other  changes  at  the  rate 
of  1  amp.  per  second.  If  an  alternating-current  i,  =  /, 
sin  iiit  flows  in  one  coil  then  the  induced  emf.  e^  is  given 
by  the  equation 

e,  =  /iMw  cos  int  (1) 

provided  that  no  current  clue  either  to  leakage  or  capac- 
ity flows  between  the  two  coils  or  between  the  turns  of 
either  coil.  If  such  currents  do  flow,  then  the  secon- 
dary emf.  gj,  measured  at  the  terminals  of  the  secon- 
dary with  the  secondary  circuit  open,  may  be  repre- 
sented by  the  equation 

e  —  IJ^e^  cos  oii  +  A^  sin  w^  (2) 

where  Me  is  the  effective  mutual  inductance  and  r  a 
small  factor  having  the  dimensions  of  a  resistance.  The 
open-circuit  values  of  r  and  Me  may  be  measured  by 
means  of  the  set-up  of  Fig.  3.  The  detecting  instru- 
ment G  is  a  vibration  galvanometer  or  telephone,  de- 
pending upon  the  frequency  of  the  alternating  current 
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FIG.    3 — APPARATUS  FOR   MEASURING   MUTUAL   INDUCTANCE 

used.  The  inductance  of  the  resistances  R  and  P  should 
be  small  and  known.  The  resistances  Q,  and  Q,  are  so 
designed  that  in  varying  Q^,  the  sum  Q,  +  Q,  is  always 
the  same.  This  same  condition  also  applies  to  Pj  and  p, ; 
viz.,  Pi  -f-  P;  =  a  constant.  With  the  galvanometer 
switch  in  position  2,  T  and  p  are  alternately  adjusted 
until  no  current  flows  through  the  galvanometer.  The 
balance  can  only  be  obtained  provided  the  self-induc- 
tance in  T  is  greater  than  M,  so  that  it  may  be  neces- 
sary to  add  inductance  to  this  arm.  The  switch  is  then 
changed  to  position  1,  and  Q,  and  p,  adjusted  for  zero 
current  in  the  galvanometer.  Then,  neglecting  small  cor- 
rection terms,  M,  =  C,R(P+QJ   and  r  =  w'C.p.Mf.    If 
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/•  is  very  small,  it  may  be  possible  to  make  p,  sufficiently 
small  to  obtain  a  balance.  In  such  a  case,  a  small  in- 
ductance /  is  introduced  in  P.  Then  r  -  m'C\  {MvP, 
—  Rl)  and  A/,,  is  unchanged.  One  of  the  advantages  of 
the  method  is  that  the  resistances  K,  F  and  Q,,  upon 
which  the  values  of  Me  depend,  can  be  so  constructed 
that  the  change  of  resistance  with  frequency  and  with 
temperature  is  a  minimum.  This  in  a  measure  compen- 
sates for  the  disadvantages  of  having  to  make  four 
independent  adjustments. — Phys.  Review,  June,  1916. 

Miscellaneous 

British  Institution  of  Electrical  Engineers. — A  postal 
vote  was  recently  taken  of  the  members  of  the  British 
Institution  of  Electrical  Engineers  on  the  proposed  ex- 
clusion of  alien  enemies,  and  the  details  of  the  result 
were  as  follows:  Cards  issued,  3244;  cards  returned, 
1470.  In  favor  of  (a)  to  expel  members  who  are  sub- 
jects of  enemy-countries  or  states,  1320,  against  88; 
in  favor  of  (b)  to  expel  members  who,  being  naturalized 
British  subjects,  have  retained  enemy  nationality,  1307, 
against  79;  in  favor  of  (c)  not  to  expel  members  who 
are  naturalized  British  subjects  and  were  formerly  sub- 
jects of  a  country  or  state  now  at  war  with  Great 
Britain  and  Ireland,  but  who  have  under  the  laws  of 
such  country  or  state  definitely  lost  their  alien  nation- 
ality, provided  they  are  able  to  prove  this  to  the  com- 
plete satisfaction  of  the  Council,  1081,  against  264;  in 


lavor  of   {d)    that  no  person  shall  aftej-  the of 

19 — ,  be  eligible  for  election  as  a  member  of  the 

Institution  who  is  a  subject  of  any  country  or  state 
with  which  the  United  Kingdom  of  Great  Britain  and 
Ireland  is  or  shall  have  been  at  war  on  or  after  the 
date  mentioned,  1120,  against  200.  At  a  meeting  of 
the  corporate  members  of  the  Institution  held  on  May 
25  the  following  resolution  was  carried  by  forty-one 
votes  to  one:  "On  and  after  the  fifteenth  day  of  June, 
1916,  no  person,  whether  a  naturalized  British  subject 
or  not,  who  is  or  shall  be  or  has  or  shall  have  even  been 
a  subject  of  a  country  or  state,  then  or  thereafter  at 
war  with  His  Majesty  or  his  successors,  shall  be  or 
continue  to  be  or  be  eligible  for  election  as  a  member 
of  any  class  of  the  Institution,  provided,  nevertheless, 
that  the  above  disability  shall  not  apply  to  a  person  who, 
having  at  any  time  been  a  subject  of  such  a  country  or 
state  as  aforesaid,  shall  have  become  and  shall  be  a 
naturalized  British  subject,  and  shall  prove  to  the  sat- 
isfaction of  the  Council  that  under  the  laws  of  such 
country  or  state  he  has  ceased  to  be  and  is  not  a  sub- 
ject thereof."  A  further  special  general  meeting  of 
the  corporate  members  will  be  held  to  confirm  this  reso- 
lution.— London  Electrician,  June  2,  1916. 

Electricity  in  Medicine. — F.  Fassbender. — An  article 
on  methods  of  current  regulation  in  the  application  of 
high-frequency  currents  for  medicinal  treatment.— fi'ZeA;. 
Zeit.,  March  9,  1916. 


Book  Reviews 

LEgONS    SUR    LE    FUNCTIONNEMENT    DES    GROUPES    ELEC- 

TROGENES  EN   REGIME   TROUBLE.      (A   Treatise   on 
the  Operation  of  Dynamo-Electric  Groups  of  Ma- 
chines in  the  Unsteady  State.     By  L.   Barbillion. 
Paris,  France:  Gauthier-Villars  &  Company.     306 
pages.     166  illustrations.     Price  11  francs. 
An   excellent  text-book  on  the  principles   governing 
the  behavior  of  rotors  when  their  steady  state  of  rota 
tion  is  disturbed.     This  is  a  very  important  dynamical 
subject  which  interests  electrical  engineers,  especially 
those  dealing  with  central  station  operation  and  design. 
The  author  states  in  the  preface,  that  the  preparation 
of  the  manuscript  was  completed   in  June,   1914,   but 
owing  to  the  outbreak  of  the  war,  and  his  having  imme- 
diately joined  the  ranks  in  that  year,  the  publication  has 
been  delayed. 

The  work  is  divided  into  twelve  chapters,  dealing  with 
the  following  topics:  Torques,  periodic  and  transient 
changes  in  rotor  speeds,  regulation  and  gove'rnors,  dyn- 
amo speeds  in  the  absence  of  governors,  dynamo  speeds 
under  governor  control,  direct  and  indirect  speed  gov- 
erning, the  extent  of  speed  changes  in  disturbances, 
damping  of  oscillations,  practical  control  proportional 
to  the  deviation  of  speed,  compensation  mechanisms,  in- 
fluence of  compensation  on  the  character  of  perturba- 
tions, overcompensation. 

The  treatment  employed  is  essentially  mathematical, 
but  the  mathematics  are  those  of  the  engineer  rather 
than  those  of  the  physicist. 

As  a  text-book  on  speed  perturbations,  this  volume 
will  have  a  recognized  place.  There  is  very  little  exact 
information  available  in  engineering  literature. 


The  Engineer  in  War.     By  P.  S.  Bond.     New  York: 

McGraw-Hill     Book     Company,     Inc.     188    pages. 

Seventy  illustrations.     Price,  $1.'50. 

Appearing  at  a  time  when  members  of  engineering 

societies  and  students  in  technical  colleges  throughout 

the  country  are  enrolling  in  military  lecture  courses  and 

forming  battalions  for  armory  and  field  instruction  in 


the  duties  of  a  soldier,  this  book  will  supply  a  wide- 
spread demand  for  information  regarding  the  relation 
of  engineering  to  the  conduct  of  war  and  the  adaptation 
of  the  principles  of  civil  engineering  to  military  require- 
ments. The  book  is  a  revision  and  amplification  of  the 
series  of  articles  entitled  "National  Defense — For  En- 
gineer and  Contractor,"  which  appeared  recently  in  the 
Engineering  Record.  While  intended  primarily  for  en- 
gineers and  contractors,  the  subject  matter  is  of  real 
value  to  every  man  contemplating  military  training,  for 
with  the  paucity  of  engineer  officers  in  the  regular 
service  any  of  the  combatant  forces  might  be  called  upon 
for  engineering  work  in  case  of  emergency. 

Aside  from  its  technical  excellencies.  Major  Bond's 
work  is  characterized  by  a  facility  of  expression  rarely 
found  in  writings  on  technical  subjects.  He  presents 
his  facts  in  a  convincing  and  interesting  manner,  and 
the  book  is  easy  to  read.  The  fact  that  the  manuscript, 
before  publication,  was  submitted  to  and  approved  by 
the  Secretary  of  War  adds  to  its  intrinsic  value  the 
weight  of  ofl[icial  sanction. 

Major  Bond's  book  is  such  an  excellent  and  concise 
presentation  of  modern  warfare's  most  important  branch 
of  operations  that  it  should  form  part  of  the  prescribed 
reading  in  every  military  engineering  course  inaugu- 
rated by  American  universities,  and  by  national  and 
local  engineering  organizations. 


Books  Received 

Power  Transmission  by  Leather  Belting.  By 
Robert  Thurston  Peck.  New  York:  John  Wiley  &  Sons, 
Inc.     114  pages.    Thirty-one  illustrations.    Price,  $1.25. 

Exporters'  Encyclopedia  for  1916.  Containing  full 
and  authentic  information  relative  to  shipments  for 
every  country  in  the  world.  New  York :  Exporters'  En- 
cyclopedia Company.     1178  pages.     Price,  $7.50. 

Spices  :  Their  Botanical  Origin,  Their  Chemical  Com- 
position, Their  Commercial  Use.  Seeds,  herbs,  leaves, 
etc.,  and  miscellaneous  technical  advices  and  tables.  St. 
Louis:  Joseph  K.  Jank. 
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C.  M.  Bange  has  been  appointed  su- 
(erintendent  of  distribution  for  the 
Cdmira  (N.  Y.)  Water,  Light  &  Rail- 
vay  Company. 

James  T.  Lynn  of  Detroit,  Mich.,  has 
een  appointed  president  of  the  Public 
jighting  Commission  of  Detroit,  suc- 
eeding  Charles  H.  Bryan. 

Walter  N.  Walmsley  has  been  ap- 
lointed  general  manager  of  the  Ala- 
lama  Power  Company,  to  succeed  F. 
I.  Chamberlain    who  recently  resigned. 

Robert  Montgomery,  commercial  man- 
iger  of  the  Louisville  Gas  &  Electric 
ilompany,  has  been  elected  temporary 
;resident  of  the  Kentucky  Ad  Club,  of 
vhich  body  he  has  been  one  of  the  chief 
rganizers. 

Walter  F.  Wells,  who  was  elected 
irst  vice-president  of  the  National 
electric  Light  Association  at  the  time 
if  the  recent  Chicago  convention,  is 
ice-president  and  general  manager  of 
he  Edison  Electric  Illuminating  Com- 
lany  of  Brooklyn.  Mr.  Wells  was  born 
t  Rahway,  N.  J.,  in  1870,  and  received 
is  technical  education  at  Rutgers  Col- 
2ge.  After  leaving  school,  he  became 
.ssociated  with  the  Brooklyn  Edison 
ompany,  occupying  successively,  the 
lositions  of  draftsman,  foreman,  and 
ssistant  electrician,  and  in  June,  1894, 
r^as  appointed  electrical  superintendent, 
n  April,  1897,  he  accepted  the  position 
f  assistant  general  manager  of  the 
hen  Manhattan  Electric  Light  Com- 
lany,  with  full  charge  of  its  technical 
departments.  In  1900  this  company 
.'as  merged  with  the  New  York  Edi- 
on  Company  and  Mr.  Wells  was  made 
istrict  superintendent.  During  1899  he 
Iso  acted  as  superintendent  of  the  old 
lount  Morris  Electric  Light  Company. 
V^hen  the  New  York  Edison  Company 
lade  its  first  installation  of  rotary 
onverters  for  6600-volt  transmission, 
he  direction  of  this  pioneer  work  was 
ssigned  to  Mr.  Wells.  He  also  co- 
perated  in  the  preparation  of  the  plans 
nd  superintended  the  installation  of 
he  electrical  plant  of  Waterside  Sta- 
ion.  No.  1,  later  being  placed  in  gen- 
ral  charge  of  the  operation  of  this 
ew  plant.  Upon  the  death  of  E.  A. 
>eslie,  vice-president  and  general  man- 
fier  of  the  Brooklyn  Edison  company, 
he  position  of  general  superintendent 
^as  created  and  Mr.  Wells  was  ap- 
ointed. 


Men 
of  the  Industry 

Chango.s  in  Personnel 

and  Po.sition — 

Hioj^rapliical  Notes 


W.    F.    WELLS 


M.  L.  Hibbard,  general  manager  of 
the  Union  Light,  Heat  &  Power  Com- 
pany at  Fargo,  N.  D.,  has  been  elected 
second  vice-president  of  the  Fargo  Com- 
mercial Club. 

J.  F.  Putnam,  who  was  formerly  pro- 
fessor of  physics  in  St.  Johns  College, 
Shanghai,  China,  has  been  appointed 
assistant  professor  of  electrical  en- 
gineering in  Sibley  College,  Cornell 
University,  Ithaca,  N.  Y. 

Robert  E.  Hughes,  former  president 
of  the  Kentucky  Electric  Company  of 
Louisville,  Ky.,  is  chairman  of  the  cam- 
paign committee  of  the  Louisville  In- 
dustrial Foundation,  which  is  now  en- 
deavoring to  raise  $1,000,000  to  be  used 
in  bringing  new  industrial  enterprises 
to  Louisville.  Donald  McDonald,  the 
vice-president  and  general  manager  of 
the  Louisville  Gas  &  Electric  Company, 
which  succeeded  the  Kentucky  Electric 
Company,  is  a  leading  member  of  the 
same  committee. 

H.  S.  Wilson  has  resigned  his  connec- 
tion with  the  New  England  Engineering 
Company  of  Waterbury,  Conn.,  where 
for  the  last  nine  years  he  has  been  en- 
gineer and  manager  of  the  power  equip- 
ment department.  Although  Mr.  Wil- 
son is  leaving  the  electrical  field  for 
other  business  he  plans  to  remain  in 
Waterbury.  Mr.  Wilson  was  early  en- 
gaged in  standardization  work  in  con- 
nection with  railway  motors  and  con- 
trollers, and  in  1894  he  started  up  and 
operated  one  of  the  first  electrically 
driven  cotton  mills  ever  built.  In  1897 
he  served  as  electrical  engineer  in  the 
layout  of  electrical  properties  in  Mexico 
and  in  Chile.  Later  he  was  connected 
with  the  Submarine  Signal  Company  of 
Boston,  in  the  construction  of  a  device 
for  transmitting  messages  through  wa- 
ter from  submarines,  and  also  designed 
the  submarine-bell  equipment  of  sever- 
al lighthouses. 

E,  J.  Burdick  has  been  appointed  as- 
sistant general  manager  of  the  Detroit 
United  Railway,  according  to  an  an- 
nouncement just  made  by  F.  W.  Franks, 
president  of  the  company.  Mr.  Bur- 
dick has  been  engaged  in  operating 
work  with  the  company  and  its  pre- 
decessors for  the  past  thirty  years.  He 
was  connected  with  the  Westinghouse 
Electric  &  Manufacturing  Company 
until  May,  1895,  when  he  left  to  take 
charge  of  the  electrical  apparatus  of 
the  Detroit  (Mich.)  Electric  Railway. 
On  the  consolidation  of  all  the  proper- 
ties now  comprising  the  Detroit  United 
Lines,  Mr.  Burdick  was  placed  in 
charge  of  the  power  and  overhead  de- 
partments, where  he  has  served  up  to 
the  present  time.  He  is  past-president 
of  the  Detroit  Engineering  Society  and 
has  served  the  American  and  the  Cen- 
tral Electric  Railway  Associations  in 
many  capacities. 


W.  I).  Hart,  who  has  been  made  gen- 
eral superintendent  of  the  Tri-County 
Light  &  Power  Company  of  Aledo,  and 
who  succeeds  the  company's  retiring 
general  manager,  Adolf  M.  Barron,  was 
formerly  power  engineer  for  the  Illinois 
Northern  Utilities  Company  of  Dixon, 
111. 

George  E.  Emmons,  who  has  been 
plant  manager  of  the  General  Electric 
Company  at  Schenectady,  N.  Y.,  for 
twenty  years,  was  recently  elected  a 
vice-president  of  the  company.  Mr.  Em- 
mons began  his  electrical  work  with  the 
old  Thomson-Houston  Company  thirty 
years  ago,  and  in  1894  joined  the  staff 
of  the  General  Electric  Company.  In 
1895  he  was  made  general  manager 
of  the  local  plant,  and  has  held  that  po- 
sition since.  In  July,  1913,  Mr.  Em- 
mons was  appointed  chairman  of  the 
company's  committee  on  manufactur- 
ing. 

W.  I.  Sturtevant  has  been  appointed 
general  superintendent  of  the  Beau- 
mont (Tex.)  Electric  Light  &  Power 
Company,  one  of  the  southwestern 
group  of  properties  owned  by  the  Stone 
&  Webster  interests.  Mr.  Sturtevant 
has  been  connected  with  the  latter  or- 
ganization for  the  past  three  years, 
most  of  this  time  having  been  spent  in 
Dallas.  His  new  position  is  a  recently 
created  office  and  does  not  affect  the 
associated  organizations  of  the  Beau- 
mont Traction  Company  or  the  Jeffer- 
f.on  County  Traction  Company,  which 
will  remain,  as  in  the  past,  under  the 
direct  supervision  of  W.  V.  Neal,  gen- 
eral  superintendent. 


Obituary 

Edward  A.  McCoy,  who  was  only  re- 
cently appointed  chairman  of  the  light- 
ing-fixture section  of  the  Associated 
Manufacturers  of  Electrical  Supplies, 
died  at  his  home  in  East  Orange,  N.  J., 
on  June  24,  following  a  six  weeks'  ill- 
ness. Mr.  McCoy  was  forty-five  years 
old  and  was  head  of  the  firm  of  J.  B. 
McCoy  &  Son  of  New  York  City,  elec- 
trical fixture  manufacturers,  and  presi- 
dent of  the  Lighting  and  Fixture  Asso- 
ciation of  New  York.  Mr.  McCoy  was 
formerly  well  known  as  an  amateur 
oarsman,  having  participated  in  many 
championship  races.  A  widow  and  two 
children  survive  him. 
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NEW  APPARATUS  AND  APPLIANCES 

.1  Record  of  Lulcst  DcvcJajyincntu  and  Improvements  in  M anufacturer.s'  Products 

Used  in  the  Electrical  Field 


Combination  Gas  and  Electric 
Ranges 

The  automatic  time  switch  for  turn- 
ing on  the  current  and  automatic  ther- 
mostat to  cut  it  off  continue  to  be  fea- 
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-ELECTRIC   RANGE  WITH   ELEVATED 
OVEN 


tures  of  a  new  line  of  electric  ranges 
developed  by  the  Westinghouse  Electric 
&  Manufacturing  Company,  East  Pitts- 
burgh, Pa.,  while  three-heat  control  for 
each  heater  in  the  ovens  as  well  as  on 
the  stove  top  has  been  added.  The 
most  important  of  the  new  ranges  are 
those  furnished  with  gas  burners  on 
top  and  electric  ovens,  this  combination 
being  particularly  adapted  to  localities 
where  the  cost  of  energy  is  high  and, 
therefore,  stove-top  heating,  which  re- 
quires continuous  application  of  heat,  is 
rather  expensive  with  electricity.  The 
fireless  cooker  principle  used  for  the 
ovens  in  connection  with  the  thermostat 
cut-off,  it  is  pointed  out,  makes  the 
ovens  very  economical  to  operate. 

All  parts  of  the  range  are  of  metal, 
and  while  they  are  so  constructed  that 
parts  cannot  work  loose,  every  part  is 
quickly  accessible  for  thorough  clean- 
ing and  repairs  can  be  made  quickly. 
The  manufacturer  claims  that  these  are 
the  only  ranges  approved  by  the  Na- 
tional Board  of  Fire  Underwriters. 

Meals  can  be  cooked  automatically  on 
these  ranges,  that  is,  the  housewife  can 
put  the  food  in  the  oven  at  any  time  of 
the  day  and  set  the  clock  for  automatic 
starting  at  the  prooer  hour,  at  the  same 
time  setting  the  thermostat  to  cut  off 
at  the  proper  temperature.  Baking, 
roasting  and  boiling  can  be  done  in  this 
way.    When  the  proper  temperature  is 


reached,  which  requires  ten  minutes  to 
half  an  hour,  depending  on  the  tem- 
perature required,  the  current  is  auto- 
matically cut  off  and  from  then  on  cook- 
ing proceeds  as  in  a  fireless  cooker. 
The  heavy  heat  insulation  about  the 
walls  of  the  oven — 2  in.  of  rock  wool — 
causes  the  ovens  to  retain  their  heat 
for  hours.  Not  only  does  this  feature 
make  the  ranges  convenient  for  the 
user,  but  makes  a  desirable  load  for  the 
central  station,  inasmuch  as  the  peak 
of  the  range  load  comes  an  hour  and  a 
half  to  two  hours  before  meal  time. 

Cooking  processes  that  do  not  require 
much  time  and  for  which  the  food  can- 
not be  prepared  in  advance,  are  per- 
formed on  the  stove  top.  For  this  pur- 
pose the  electric  ranges  have  two  8-in. 
and    one    10-in.    radiant    heaters,    each 


FIG.  2- 


-COMBINATION    GAS   AND   ELECTRIC 
RANGE 


having  a  special  three-heat  indicating 
control  switch.  In  the  combination  gas 
and  electric  ranges  the  stove  top  is  pro- 
vided with  four  gas  burners,  one  of 
which  is  of  extra  large  size  with  a 
small,  especially  controlled,  simmering 
burner  in  the  center.  All  the  burners 
can  be  lighted  instantly  by  means  of  an 
automatic  gas  lighter  controlled  by  a 
valve  at  the  front  of  the  stove  which 
normally  burns  a  very  small  pilot  flame. 
It  is  claimed  that  better  cooking  re- 
sults can  be  obtained  in  the  electric 
ovens  than  in  those  of  a  gas  range 
owing  to  the  fact  that  two  heaters  are 


provided,  one  at  the  top  and  the  other  at  i 
the  bottom  with  baffle  plates  to  provide  * 
a  uniform  distribution  of  heat.  Pastry 
can  be  browned  just  as  in  any  other  i 
kind  of  range.  It  is  also  claimed  that  \ 
food  shrinks  less  in  these  electric  ovens  1 
than  in  a  gas  oven,  owing  to  the  more  * 
flexible  application  of  the  heat  and  the  i 
fact  that  the  oven  is  entirely  inclosed  j 
except  for  a  small  ventilating  pipe. 

An  important  feature  of  Westing- 
house  electric  ranges  is  the  fact  that 
they  can  be  thoroughly  scoured  in  every 
part.  Everything,  including  the  rack 
holders,  can  be  removed  from  the  ovens 
and  the  surface  flushed  with  water 
without  the  slightest  injury.  There  are 
no  inaccessible  places  where  dirt  or 
grease  can  collect.  About  eighty-two 
styles  and  combinations  of  ranges  are 
manufactured  in  these  general  models, 
some  of  the  styles  being  illustrated 
herewith.  The  load  varies  between 
2000  watts  and  13,700  watts,  depending 
on  the  size  and  style,  and  the  load  fac- 
tor is  said  to  be  less  than  50  per  cent. 
As  for  operating  expense,  a  large  num- 
ber of  tests  have  demonstrated  that  the 
consumption  of  current  averages  be- 
tween 75  and  100  kw.-hr.  a  month  for 
the  straight  electric  ranges.  ■ 


Motor-Generator  Charging 
Outfit 

The     Electric     Specialty     Company, 
Stamford,  Conn.,  has  recently  developed 
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SELF-CONTAINED  MOTOR-GENERATOR 
CHARGING   SET 

a  complete  motor-generator  set  with 
panelboard  for  battery  charging  and 
signal  work.  The  motor  may  be  wound 
for  either  direct  current  or  alternat- 
ing current  of  any  standard  voltage  and 
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frequency;  the  generator  may  likewise 
be  wound  for  any  voltage  desired.  At 
present  the  outfit  is  being  built  in  four 
sizes,  with  ratings  of  100  watts,  180 
watts,  280  watts  and  350  watts.  The 
generator  frames  are  of  cast  steel,  while 
the  alternating-current  motor  frames 
are  similar  in  design  to  the  Electric 
Specialty  Company's  standard  alternat- 
ng-current  motors,  the  laminated  stator 
iisks  being  clamped  together  with  heavy 
:ast-iron  clamp  rings,  with  no  exterior 
;asing  about  the  stator  iron.  This  fea- 
;ure,  together  with  the  large  ventilating 
lucts  and  small  fan,  afford  extra  good 
ventilation  at  low  temperature  under 
;ontinuous  full-load  run,  it  is  pointed 
)ut.  The  equipment  is  provided  with 
)il-ring  bearings,  although  ball  bear- 
ngs  may  be  supplied,  if  desired.  The 
argest  machine  will  charge  five  6-volt 
)atteries  at  one  time,  but  the  voltage 
nay  be  reduced  sufficiently  to  charge 
inly  one  6-bolt  battery.  The  panelboard 
s  of  slate  and  contains  a  combination 
voltmeter  and  ammeter  and  two  large 
map  switches  mounted  on  the  front  of 
he  board,  with  field  regulator,  motor 
use  and  battery  terminals  on  the  rear. 


Small  Lighting  Outfit 

The  "Hawkeye  Special"  lighting  plant 
hown  herewith  is  rated  at  750  watts, 
ind  has  been  developed  by  the  Warner 
jamp  Company,  Davenport,  Iowa.  The 
:enerator  is  connected  to  the  engine  by 
,n  endless  belt  12  ft.  long  and  2  in. 
vide.  The  engine  is  lubricated  by  an 
lectrically  controlled  oiler,  which  is 
ilaced  in  operation  when  the  generator 
tarts,  and  stops  when  the  generator 
tops.  The  plant  works  at  a  normal 
iressure  of  30  volts. 

The  switchboard  is  equipped  with  two 
lain-line  fuses,  a  voltmeter  which  may 
e  utilized  for  indicating  the  voltage  of 
he  battery  and  generator  combined  or 
ither  the  battery  or  generator  sepa- 
ately,  an  ammeter  with  a  "zero"  center, 
i^hich  shows  the  rate  of  battery  charge 
n  one  side  and  the  rate  of  discharge 
n  the  other  side  and  switches.  The 
witch  in  the  center  of  the  board  is  an 
utomatic  device  of  new  design  used  to 
ontrol  the  main  circuit  between  gener- 
tor  and  battery  and  also  the  ignition 
ircuit  of  the  engine.  It  is  also  em- 
loyed  as  an  automatic  end-cell  switch, 
he  manufacturer  states,  so  that  when 
n  Edison  battery  is  employed  enough 
f  the  battery  may  be  cut  out  and  dis- 


750-WATT   LIGHTING   PLANT 

onnected  from  the  line  while  charging 
3  prevent  an  abnormal  voltage.  With- 
tiis  automatic  switch,  the  manufacturer 
urther  points  out,  there  is  no  need  of 
emembering  either  to  close  or  open  the 


end-cell  switch,  because  it  is  impossible 
to  start  the  plant  without  making  the 
proper  end-cell  connection;  likewise,  it 
is  impossible  to  stop  the  plant  without 
making  the  proper  end-cell  connections. 
The  scale  of  the  ampere-hour  meter 
represents  four-fifths  of  the  capacity  of 
the  battery.  At  the  charge  side  of  the 
scale  it  is  marked  "full,"  and  there  is 
a  contact  pin  which  leads  to  the  auto- 
matic switch  magnet.  At  the  other  side 
of  the  scale  is  another  insulated  con- 
tact pin  which  may  be  connected  to  a 
signal  bell,  colored  lamp,  or  any  other 
means  of  sounding  an  alarm  or  giving  a 
signal  when  the  batteries  are  discharged 
as  far  as  it  is  safe  or  advisable  to  dis- 
charge them.  Provision  has  been  made 
so  that  in  case  the  lubricator  should 
become  empty,  the  crank  bearing  get 
warm,  the  ignition  system  go  wrong,  the 
belt  break,  or  the  gasoline  supply  be- 
come exhausted,  the  engine  would  be 
stopped  and  the  battery  disconnected 
from  the  generator.  One  of  the  main 
features  of  the  plant,  according  to  the 
manufacturer,  is  the  electric  governor, 
which  is  so  sensitive  that  the  full  ca- 
pacity of  the  plant  in  lamps  can  be 
turned  off  or  on  with  less  than  1  volt 
variation. 


Traffic  Posts 

Because  street  traffic  has  become  so 
hazardous  in  most  cities  that  means 
must  be  provided  to  protect  pedestrians 
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1 — CAST-IRON    TRAFFIC    POST    OR 
"SILENT  WATCHMAN" 


and  prevent  collision  of  automobiles 
and  other  vehicles,  the  George  Cutter 
Company  of  South  Bend,  Ind.,  has 
brought  out  a  cast-iron  traffic  post  or 
"silent  watchman"  to  mark  the  centers 
of  intersecting  streets.  The  posts  are 
made  of  gray  cast  iron  and  may  be 
equipped  with  either  ruby  or  white  dif- 
fusing globes.  They  are  fitted  with 
medium  or  "Mogul"  screw  multiple 
sockets  or  series  film  sockets  of  the 
"Regent"  and  standard  types. 

To  install  one  of  these  silent  watch- 
men, three  bolts  about  12  in.  long  and 
0.75  in.  in  diameter  are  set  into  a  con- 


crete foundation.  The  bolts  extend  2.5 
in.  above  the  surface  of  the  concrete. 
The  post  is  then  set  over  the  bolts 
which  engage  three  lugs  within  the  base. 
A  door  in  the  base  is  large  enough  to 


FIG.   2 — STREET  SCENE  WITH  TRAFFIC 
POST 

admit  a  wrench  for  tightening  nuts  on 
the  bolts.  Although  connections  are 
usually  made  from  underground  cir- 
cuits, a  cross-arm  may  be  furnished  to 
clamp  directly  beneath  the  globe  holder 
should  overhead  connection  be  desir- 
able. 

The  dimensions  of  the  post  are  as 
follows:  Base,  14  in.  in  diameter,  24 
in.  high;  column,  5  in.  in  diameter  above 
the  base,  tapering  to  3.5  in.  in  diameter 
near  the  top ;  height  from  base  plane  to 
bottom  of  globe,  6  ft.  The  ruby  globes 
are  6  in.  by  12  in.  in  size. 


Inclosed  Direct-Current 
Switch 

The  "Anderson-Eicon"  switch,  as  it 
is  called,  shown  herewith,  is  an  inclosed 
fused  switch,  so  constructed  that  when 
opened  the  fuse  terminals  are  discon- 
nected from  the  live  metal  parts,  and 
are  exposed  in  such  a  way  as  to  render 
them  most  accessible  for  the  examina- 
tion or  replacement  of  fuses.  In  han- 
dling fuses  on  circuits  of  pressures 
higher  than  110  volts,  it  is  very  desirable 
that  the  circuits  containing  the  fuses  be 
"killed"  prior  to  such  handling.  On 
250-volt  circuits  this  result  is  often  ob- 
tained by  attaching  the  fuses  to  the 
cover  of  the  fuse  box  in  such  a  way  that 
they  are  automatically  pulled  from  the 
fuse  clips  when  the  box  is  opened.  This 
is  not  possible  on  high-voltage  circuits, 
however,  it  is  pointed  out,  owing  to  the 
fact  that  a  quick  break  of  some  nature 
must  be  provided,  if,  as  is  often  the 
case,  the  circuit  is  to  be  opened  prior  to 
the  handling  of  the  fuses. 

The  switch  shown  is  so  constructed 
that  upon  opening  the  box  the  circuit  is 
opened  by  means  of  suitable  quick- 
break  switch  blades,  and  when  the  box 
is  open  the  fuses  are  exposed  to  view 
on  the  cover,  and  are  disconnected  from 
all  live  parts  so  that  they  may  be  han- 
dled without  danger  of  touching  any 
live  metal.  The  action  of  the  quick- 
break  switch  blades  is  said  to  be  posi- 
tive and  reliable,  and,  as  the  fuse  clips 
are  not  connected  with  the  circuits 
when  the  switch  box  is  open,  the  fuses 


96 


ELECTRICAL     WOULD 


Vol.  (iK,  No.  2 


may  t»c  oxamiiu'd  or  roplaced  by  a 
workman  inexperienced  in  the  handlinj>; 
of  electric  circuits. 

Owinpr  to  the  danger  of  a  hi>rh-poten- 
tial  direct  current  jumpinjj;  to  metal 
parts  of  switch  boxes,  when  such  parts 
r.re  used,  the  boxes  of  the  switches  of 


INCLOSED     DOUBLE-POLE     DIRECT-CURRENT 
SWITCH 

the  type  illustrated  are  made  entirely 
of  insulating  material.  Except  such 
parts  as  fastening  screws,  clips  and 
hinges,  no  material  is  used  except  im- 
pregnated asbestos  lumber,  fiber  and  al- 
berene  stone.  By  suitably  proportion- 
ing the  parts  made  of  the  above  mate- 
rials the  switch  boxes  combine  the  rug- 
gedness  necessary  to  withstand  the 
rough  handling  usually  met  with  in  the 
use  of  switches  of  this  nature,  it  is  de- 
clared, with  perfect  protection  against 
the  possibility  of  short-circuits,  or 
grounding  of  wires  caused  by  the  use 
of  metal  boxes,  as  mentioned  above. 

The  switches  are  made  in  both  single- 
pole  and  double-pole  units  for  direct- 
current  operation  at  pressures  of  600 
volts,  1200  volts  and  2400  volts.  The 
single-pole  switch  is  used  principally  on 
grounded  circuits.  While  the  switches 
were  designed  particularly  for  controll- 
ing air-compressor  motors  on  electric 
surface  cars,  they  are  also  adapted  for 
general  use  where  fused  switches  are 
desired  on  high-voltage  direct-current 
circuits.  The  switch  is  being  placed  on 
the  market  by  the  Albert  &  J.  M.  An- 
derson Manufacturing  Company,  289  A 
Street,  Boston,  Mass. 


Small  Direct-Current  Motors 

To  meet  the  demand  for  direct- 
current  motors  of  the  smaller  ratings 
for  direct  connection  and  the  drive  of 
various  kinds  of  industrial  machinery, 
machine  tools,  etc.,  the  C  &  C  Electric 
and   Manufacturing  Company  of   Gar- 


wood, N.  J.,  has  developed  a  new  line  of 
motors  of  the  type  shown  herewith.  The 
motors,  which  are  known  as  the  Type 
l\i  machir.es,  are  of  the  bi-polar  type 
with  interpoles  and  can  be  furnished  in 
ratings  up  to  10  hp.  in  either  the  shunt- 
wound  or  compound-wound  models.  Foi' 
the  drive  of  machine  tools  and  other 
industrial  machinery,  the  characteris- 
tics of  the  shunt-wound  motor  are  the 
most  desirable,  it  is  pointed  out.  The 
shunt-wound  motor  is  essentially  a  con- 
stant-speed machine,  having  close  speed 
regulation  from  no  load  to  full  load,  and 
is  especially  designed  for  all  purpose  ; 
where  the  torque  required  for  starting 
and  accelerating  does  not  greatly  exceed 
full  load  torque.  The  compound-wound 
motor  is  desirable  for  drives,  it  is 
stated,  where  the  starting  torque  is  much 
heavier  than  the  full-load  torque.  This 
motor  starts  at  a  much  heavier  load 
than  the  shunt-wound  motor,  and  any 
degree  of  compounding  can  be  furnished 
to  meet  varying  conditions.  Adjustment 
of  the  speed  is  obtained  in  both  cases 
by  either  armature  or  field  control. 

The  main  frame  with  supporting  feet 
is  cast  integral,  and  the  pole  pieces  are 
separate.  The  main-pole  pieces  and 
pole  shoes  are  laminated,  and  the  inter- 
pole  pieces  are  separately  cast  and  the 
coils  are  all  form  wound.  The  pulley- 
side  bearing  bracket  is  provided  with  a 
wide  apron  to  protect  the  winding  from 
mechanical  injury,  and  the  bearing,  sup- 
ported by  four  arms  with  large  open- 
ings between  them,  makes  a  rigid  open 
bracket,  permitting  free  and  ample  ven- 
tilation. The  commutator  side  bearing 
bracket  has  four  arms,  giving  a  rigid 
bracket  and  free  access  to  the  commu- 
tator and  brushes.  Both  brackets  fit  in 
a  recess  in  the  main  frame,  insuring 
perfect  and  rigid  alignment,  it  is  as- 
serted. An  air  agitating  fan  is  placed 
on  the  pulley  side  of  the  shaft,  next  to 
the  armature  winding.  In  continuous 
operation  for  long  periods,  the  machines 
run  cool  and  without  attention,  it  is 
claimed,  and  the  interpoles  insure 
sparkless  commutation  through  the  full 
range  of  load  without  changing  the 
brush   position.      The   motors    are   fur- 


DIRECT-CURRENT   MOTOR 

nished  in  the  open  type,  or  with  perfo- 
rated or  totally  inclosing  covers  for  p:o- 
'  tection  against  dust,  metal  chips,  damp- 
ness, etc.  For  belt  drive  the  motors  can 
also  be  furnished  with  either  a  "uni- 
versal" slide-rail  base  or  a  belt-tight- 
ener idler  pulley. 


Twin-Arc  Lamp  for  Motion- 
Picture  Purposes 

A  portable  lighting  unit  designed  for 
use  in  motion  picture  photography 
known  as  the  "Kliegl  Liliput"  arc  lamp 
has  recently  been  y)!:irffi  on  the  market 


PORTABLE     MOTION-PIC  I'URE     LIGHTING 
UNIT 

by  the  Universal  Electric  Stage  Light- 
ing Company,  240  West  Fiftieth  Street, 
New  York.  According  to  the  manufac- 
turer it  furnishes  an  evenly  distributed, 
intense  flood  of  white  light  of  great 
actinic  value,  which  is  identical  in  qual- 
ity to  daylight.  The  lamp  works  equal- 
ly well,  it  is  pointed  out,  on  direct  cur- 
rent or  alternating  current,  at  pressures 
ranging  from  110  volts  to  125  volts.  It 
is  small  and  neat  in  appearance,  and  can 
be  moved  about  readily  to  secure  what- 
ever lighting  effects  are  desired.  It  is 
compact — rheostat,  arc  lamp  and  hood 
forming  a  complete  unit,  ready  for 
use,  which  can  be  employed  wherever 
electric  current  is  available.  The  device 
is  33  in.  high  without  the  stand  and  66  in. 
high  with  the  stand  and  can  be  readily 
adjusted  to  any  height  desired.  The 
weight  with  stand  and  25  ft.  of  cable  is 
30  lbs.  The  device  is  equipped  with  two 
sets  of  carbons,  with  automatic  feed,  for 
use  on  either  alternating  current  or  di- 
rect current  and  takes  15  amp.  at  110 
volts.  The  carbon  holders  are  inclosed 
in  a  sheet-metal  hood  of  special  design. 
A  groove  or  slide  is  provided  on  the 
front  of  the  reflector  for  a  diffusing 
screen.  A  swinging  joint  is  also  pro- 
vided for  the  top  carbon  holder,  which 
permits  the  carbons  to  take  the  correct 
position  the  instant  the  circuit  is  closed. 
No  operator  is  necessary  to  start  the 
lamp  or  regulate  the  carbons,  it  is 
claimed,  and  all  live  parts  are  inclosed 
in  the  hood.  The  rheostat  is  fastened  to 
the  bottom  of  the  lamp  and  acts  as  a 
base  for  the  lamp  to  stand  on  when  it 
is  used  without  the  adjustable  stand.  It 
is  provided  with  a  connector  for  dis- 
connecting the  cable  from  the  lamp. 
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Socket  with  Porcelain 
Bushing 

To  meet  the  demand  for  a  porcelain 
ushing  that  will  serve  as  an  insulating 
jcket    cap    and    strain-relief    for    the 


SOCKET   WITH   PORCKLAIN    BUSHING 

ord,  Harvey  Hubbell,  Inc.,  Bridgeport, 
^onn.,  has  recently  brought  out  a  line 
f  standard  sockets  of  the  type  shown 
erewith,  equipped  with  bushings  as  il- 
istrated.  The  sockets  may  be  secured 
^ith  either  the  Hubbell  "Presturn"  or 
Quick  Catch"  shell  fastening.  The 
lanner  in  which  the  bushing  serves  as 
strain  relief  is  shown  in  the  illustra- 


that  the  unit  can  be  operated  at  its 
maximum  efficiency  at  all  times.  With 
this  device,  as  the  station  load  in- 
creases and  with  it  the  demand  for  ex- 
haust steam  for  the  feed-water  heater, 
the  load  can  be  gradually  shifted  from 
the  motor  end  to  the  turbine  end.  The 
proportion  of  the  load  carried  by  the 
turbine  can  be  varied  at  will,  it  is  as- 
serted, from  0  per  cent  to  100  per  cent, 
in  order  to  supply  exactly  the  amount 
of  exhaust  steam  needed  to  maintain 
the  proper  heat  balance  in  the  heater. 
The  turbo-exciter  set  is  being  placed  on 
the  market  by  the  Terry  Steam  Turbine 
Company,  Hartford,  Conn. 


furbine-Driven  Exciter  Sets 

According  to  the  manufacturer  of  the 
uplex  turbine-operated  exciter  set 
hown  herewith,  the  set  combines  all 
tie  advantages  of  the  motor-driven  set 
nd  the  reliability  of  a  steam-driven 
utfit.  The  set  consists  of  an  exciter- 
:enerator  coupled  to  a  motor  at  one 
nd,  and  to  a  steam  turbine  at  the 
ther  end.  For  normal  operation,  the 
et  runs  as  a  motor-generator  outfit. 
Jhould  the  motor  circuit  be  interrupted 
r  anything  happen  to  the  motor  itself, 
he  speed  will  drop  slightly,  and  the 
governor  of  the  turbine  will  therefore 
mmediately  act  and  the  machine  from 
hat  time  on  run  as  a  directly  connected 
urbo-exciter  set.  The  action  of  the 
pecial  governor,  it  is  claimed,  is  so 
ensitive  that  when  the  switch  controU- 
ng  the  motor  is  pulled,  the  turbine  will 
nstantly  take  hold  of  the  load  without 
iny  appreciable  fluctuation  in  voltage, 
rhe  turbine  governor  is  also  fitted  with 
I  speed-changing  device  used  during 
lormal  operation  to  divide  the  load  be- 
ween    the   turbine    and    the    motor,    so 


Low-Voltage  Transformers 

Bertrand  F.  Miller,  Trenton,  N.  J., 
has  brought  out  a  line  of  what  is  called 
"Ajax"  low-voltage  transformers,  three 
diff'erent  types  of  which  are  shown 
herewith.  The  small  "Lo-lite"  trans- 
former illustrated  in  Fig.  1  may  be 
connected  to  any  lighting  socket.  It  is 
equipped  with  a  miniature  1-cp.  lamp 
and  is  designed  especially  for  night- 
lighting  purposes  and  for  use  in  sick 
rooms  where  a  low  light  is  required. 
The  device  has  a  maximum  energy  con- 


the  coils  of  which  are  form-wound,  with 
enameled  magnet  wire,  with  insulating 
paper  between  each  layer  of  wire.  The 
case  may  be  of  cast-iron  or  aluminum  as 
desired,  and  the  leads  are  brought  out 
through   the  walls  in  heavy   insulating 


FIGS.   1   AND  2 — TRANSFORMER  FOR  NIGHT 
LAMPS    AND   BELL   TRANSFORMER 

sumption  of  2  watts.  It  operates  on 
alternating  current  only  at  a  pressure 
of  110  volts  and  frequencies  of  from 
60  to  133  cycles.  The  miniature  lamp 
operates  at  3.8  volts  and  0.35  amp. 
In  Fig.  2  is  shown  a  bell  transformer. 


FIG.    3 — SIGN    TRANSFORMER 

bushings.  Transformers  of  the  type 
shown  are  designed  to  withstand  an  in- 
sulation test  of  2500  volts,  alternating 
current,  for  five  minutes  between  the 
primary  and  secondary  coils,  and  1000 
volts,  alternating  current,  for  five  min- 
utes between  the  secondary  coil  and 
core.  The  transformers  are  being  made 
in  midget,  25-watt  and  50-watt  sizes. 
The  smaller  sizes  of  bell  transformers 
may  be  short-circuited  for  long  periods, 
the  maker  points  out,  without  burning 
out  or  heating  excessively. 

In  Fig.  3  is  shown  a  sign  trans- 
former, the  leads  of  which  are  brought 
out  so  that  they  may  be  connected 
either  to  110-volt  or  220-volt  circuits  on 
the  primary  side  and  11-volt  or  22-volt 
circuits  on  the  secondary  side.  The 
leads  are  brought  through  the  walls  in 
porcelain  bushings.  The  sign  trans- 
formers are  made  with  ratings  of  % 
kva.  to  2  kva.,  the  weights  of  which 
vary  from  10  lb.  to  65  lb. 
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Lightning  Arresters 

Arresters  of  the  type  illustrated,  de- 
signated as  Type  K-3  device  and  just 
placed  on  the  market  by  the  Westing- 
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DIRECT-CURRENT       LIGHTNING       ARRESTER 

house  Electric  &  Manufacturing  Com- 
pany, East  Pittsburgh,  Pa.,  have  been 
designed  for  use  at  pressures  of  from 
100  volts  to  1500  volts  direct  current. 
They  are  especially  adaptable  for  the 
protection  of  direct-current  railway  and 
power  motors,  direct-current  gener- 
ators, and  rotary  converters.  Whe  i 
properly  connected  they  are  also  of 
value  in  preventing  flashovers  on  the 
commutators  of  rotary  converters. 
They  are  furnished  for  car,  pole  or 
wall  mounting. 

The  Type  K-3  arresters  are  made  in 
two    forms,    one    consisting    of    a    con- 
denser with  a  spark  gap  in  series  with 
it  and  a  high  resistance  in  shunt  with 
it,  for  car  and  station  service,  the  other 
consisting  of  the  condenser  alone,  with- 
out series  gap  or  shunt  resistance,  for 
line  mounting.    The  condenser  is  of  the 
flat-plate    form,    of    high    electrostatic 
capacity  and   amply  tested  for  break- 
down voltage.     For  car  mounting,  the 
condenser  is  of  1  microfarad  capacity, 
equivalent  to  the  capacity  of  100  miles 
of  average  line,     p^r  line  mounting  the 
capacity   is   0.3   microfarad,   equivalent 
to  the  capacity  of  30  miles  of  average 
line.     In  the  line  mounting  form,  with- 
out   gap    or    resistance,    the    condenser 
is    connected    direct    to    the    line    and 
ground   terminals.     In   the  forms   that 
include  gap  and  resistance,  the  line  ter- 
minal is  connected  through  an  adjust- 
able spark  gap  in  a  separate  chamber. 
This  gap  is  in  series  with  the  condenser, 
the  ground  lead  being  connected  to  the 
case,  and  a  resistance  is  connected  in 
shunt  across  the  condenser,  serving  to 
keep  it  discharged  to  zero  value.     This 
resistance  is  so  high  that  even  with  the 
spark    gap    closed    only    a    negligible 
amount    of    direct-current    energy    can 
flow.     The  spark  gap  provides  a  mean.s 
of  noting  the  discharge  of  the  arrester 
by  placing  a  test  paper  in  the  gap.     It 
can  be  easily  adjusted  and  set  so  close 
as^  to   just    prevent   line    voltage   from 
bridging   it. 

Both  forms  of  these  condenser-type 
arresters  are  mounted  in  a  rectangular 
cast-iron  box  with  waterproof  cover., 
The  spark-gap  chamber  is  accessible' 
by  removing  a  small,  separate  cover. 
Thev  are  easily  mounted  underneath  or 
on  the  roof  of  a  car,  and  in  any  position 
on  a  car,  pole  or  wall. 
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Induction-Type  Water 
Heater 

A  method  of  converting  electrical  en- 
ergy into  heat  by  the  induction  princi- 
ple has  been  applied  by  the  Coin  Ma- 
chine Manufacturing  Company,  Port- 
land, Ore.,  to  water  heating  and  to  the 
operation  of  steam-heating  plants  and 
of  melting  pots  for  linotype  and  other 
type-casting  machines.  The  water  heat- 
er shown  in  Pig.  1  consists  of  a  cast- 
iron  core,  through  which  passes  the 
fluid  to  be  heated;  laminated  U-shaped 
sections  surrounding  the  ends  of 
the  core  on  two  sides,  and  a  circulating 
primary  coil  through  which  the  exciting 
current  passes,  the  whole  being  inclosed 
in  a  metal  casing.  The  induction  heat- 
er is  practically  indestructible,  it  is 
claimed,  the  primary  coil  being  of  such 
large-sized  wire  (about  1000  circ.  mil. 
per  ampere)  that  there  is  no  danger  of 
it  burning  out.  Pure  asbestos  insula- 
tion is  used  throughout. 
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eliminated,  barely  forty-five  minutes  is 
required  for  heating  the  metal  ready  for 
u.se.  The  automatic  control  keeps  the 
metal  at  the  proper  temperature  to  in- 
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FIG.     1. — INDUCTION    WATER    HEATER    AT- 
TACHED TO  ORDINARY  RESIDENCE 
WATER  TANK 

As  already  mentioned,  the  heater  can 
also  be  applied  to  hot-water  or  steam 
heating  systems.  Where  the  heating 
systems  are  already  installed  it  is  only 
necessary  to  connect  the  heater  in  place 
of  the  boiler.  Where  new  plants  are  to 
be  installed,  or  where  rooms  at  some 
distance  from  the  main  building  are  to 
be  heated,  it  is  better  to  heat  the  radi- 
ators with  individual  heaters. 

In  Fig.  2  is  shown  a  sectional  view  of 
an  induction-type  of  melting  pot  for 
type-casting  machines.  According  to 
the  manufacturer,  with  this  electric 
melting  pot,  accuracy  of  control  and 
uniformity  of  heat  is  assured,  so  that 
maximum  efficiency  can  be  obtained. 
Fire  risks  and  objectionable  odors  are 


FIG.   2 — ELECTRIC   MELTING  POT  FOR  TYPE- 
CASTING MACHINES 

sure  perfect  type  slugs  without  bother 
to  the  operator,  or  chance  of  porous  or 
impertect  slugs. 


Charging  Set 


In    the   accompanying   illustration    is 
shown  a  complete  charging  outfit,  con- 
sisting of  motor  and  generator  directly 
connected    by    a    flexible    coupling    and 
mounted  on  a  cast-iron  sub-base,  which 
also     carries     a     control     panel     with 
voltmeter,    ammeter,    rheostat,   control 
switches  and  fuses  for  both  motor  and 
generator    circuits.      The    coupling   be- 
tween the  motor  and  generator  may  be 
disconnected  by  hand,  leaving  the  motor 
free  for  driving  air  compressors  or  other 
small  machines.     The  motor  is  of  the 
induction-repulsion  type  and  the  Emer- 
son generator  employed  is  of  the  shunt 
type  with  the  rising  voltage  characteris- 
tics necessary  for  charging  storage  bat- 
teries.    Having  a  wide  range  of  volt- 
age, the  generators  are  not  only  prac- 
tical for  charging  sets  of  several  differ- 
ent voltages,  the  manufacturer  claims, 
but  for  charging  at  the  low  rate  often 
necessary  for  equalizing  and  prolonging 
the  life  of  the  battery.     The  motor-gen- 
erator is  being  made   in   five  different 
sizes  with  ratings  of  from  60  watts  to 
500  watts.     The  set  is  being  placed  on 
the  market  by  the  Kewanee   (111.)   Pri- 
vate Utilities  Company. 


OUTFIT    FOR    CHARGING    BATTERIES 
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NEWS  OF   THE  INDUSTRY 

A  Review  of  Actiritics  in  the  Electrical  Manujactvriug ,  Selling 

and  Central-Station  Fields 


ELECTRICAL  MEN  TO  THE  FRONT 

employers    Show    Patriotism    by    Granting    Wages 

During  Absence  with  Assurance  of  Position 

on  Return 

When  the  Nation's  call  for  militiamen  and  guardsmen 
f  the  several  states  of  the  Union  to  guard  the  Mexican 
order  and  to  be  prepared  for  any  emergency  came,  the 
lectrical  industry  was  found  to  be  well  represented, 
'rom  all  quarters  of  the  country  troops  have  been 
peeding  to  our  southern  border,  a  large  percentage  of 
;hom  were,  when  called  out,  engaged  in  electrical  pur- 
uits. 

It  is  hard  to  estimate  the  number  of  electrical  men 
i'ho  have  entered  the  military  service,  but  it  is  cer- 
ain  that  the  count  will  run  up  to  many  thousands.  It 
3  known  that  there  went  from  the  Westinghouse  shops 
nd  offices  in  the  neighborhrood  of  1000  men.  Of  the 
50  who  enlisted  from  Schenectady  239  were  employed 
y  the  General  Electric  Company. 

Most  of  the  men  who  have  answered  the  call  to  arms 
re,  of  course,  the  younger  men  whose  individual  loss 
/ill  not  be  so  keenly  felt  by  the  industry,  but  the  loss 
f  their  time  in  the  aggregate  will  undoubtedly  make 

serious  impression.  Men  of  greater  responsibilities 
ave  also  enlisted  prominent  among  whom  is  Brig, 
ren.  E.  W.  Hine,  secretary  of  the  Public  Service  Cor- 
oration  of  New  Jersey. 

Form  Engineers'  Corps 

Immediately  upon  notice  of  the  seriousness  of  the 
Mexican  situation,  J.  W.  Swaren  of  San  Francisco,  who 
las  been  taking  an  active  interest  in  the  Engineer 
'orps  of  California,  conferred  with  officers  of  the  regu- 
ar  army  and  decided  to  organize  an  engineer  battalion 

0  be  associated  with  the  National  Guard  of  California. 
Phis  is  being  organized  in  the  expectation  of  active 
ervice. 

Anticipating  that  with  the  new  Federal  law  in  opera- 
ion  on  July  1,  Illinois  will  be  called  on  for  more  troops, 

1  movement  is  under  way  to  establish  two  more  mili- 
ary engineer  organizations  to  be  known  as  Companies 
I  and  C  of  the  First  Battalion  Engineers.  These 
idditional  volunteer  engineer  companies  will  be  offered 
0  the  State  and  Federal  governments.  Company  A  being 
low  at  the  Springfield  concentration  camp.  Applica- 
ions  for  enrolment  are  being  rapidly  received  by  H. 
B.  Sauerman,  1140  Monadnock  Building. 

E.  B.  Murray,  a  consulting  engineer,  and  Paul  Mc- 
jeehan,  field  engineer  of  the  Interstate  Commerce  Com- 
nission,  are  gathering  Kansas  engineers  who  wish  to 
)e  counted  upon  for  enlistment  in  a  corps  if  a  call 
;omes  for  volunteers. 

W.  K.  Parker,  sales  manager  of  the  Wales  Adding 
Vlachine  Company  at  Kansas  City,  is  promoting  a  volun- 
;eer  movement  for  the  organization  of  two  complete 
battalions  of  signal  corps,  the  first  and  most  important 
"eature  of  which  is  the  securing  of  electrical  engineers 
'or  officers.  Among  the  men  known  in  the  electrical 
ndustry  who  are  participating  in  the  movement  are  W. 
r.  Squire  of  the  Squire  Electric  &  Construction  Com- 
3any;  O.  B.  Bourn,  W.  Richardson  and  F.  Lyman,  elec- 


trical engineers  with  the  valuation  division  of  the  In- 
terstate Commerce  Commission. 

Employers  Grant  Wages 

Fully  as  patriotic  as  their  men  have  been  the  em- 
ployers, central  stations,  management  associations, 
manufacturers,  contractors,  jobbers  and  dealers.  Not 
an  instance  has  been  brought  to  the  attention  of  the 
Electrical  World  where  an  electrical  employer  has  at- 
tempted to  place  any  obstacles,  no  matter  how  small, 
in  the  way  of  his  men  entering  the  service  of  this 
country.  Wages  are  being  paid  during  the  term  of 
service,  and  positions  are  being  held  open  for  the  men 
upon  their  return. 

From  the  large  number  of  electrical  interests  who 
will  furnish  one  or  more  men  for  military  duty  the  fol- 
lowing have  been  definitely  brought  to  the  attention  of 
the  Electrical  World: 

Central  stations — United  Electric  Light  &  Power 
Company,  New  York;  Reading   (Pa.)   Transit  &  Light 
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EMPLOYEES    OF    EMPIRE   GAS    &    ELECTRIC    COMPANY    WHO    HAVE 
JOINED    THE    national   GUARD 

Company;  Empire  Gas  &  Electric  Company,  Auburn, 
N.  Y. ;  Public  Service  Electric  Company,  Newark,  N.  J. ; 
Buffalo  (N.  Y.)  General  Electric  Company;  Puget  Sound 
Traction,  Light  &  Power  Company ;  New  York  &  Queens 
Electric  Light  &  Power  Company,  New  York ;  Philadel- 
phia (Pa.)  Electric  Company. 

Holding  companies — Hodenpyl,  Hardy  &  Company ;  H. 
M.  Byllesby  &  Company ;  Henry  L.  Doherty  &  Company. 

Manufacturers — Thomas  A.  Edison  Company;  Elec- 
trose  Manufacturing  Company;  Metropolitan  Electric 
Manufacturing  Company;  National  Conduit  &  Cable 
Company;  Westinghouse  Electric  &  Mfg.  Company; 
General  Electric  Company;  B-R  Electric  &  Telephone 
Manufacturing  Company. 

Telephone  and  telegraph — American  Telephone  & 
Telegraph  Company;  Bell  Telephone  System;  Western 
Union  Telegraph  Company;  Marconi  Wireless  Telegraph 
Company. 

Publishing — McGraw  Publishing  Company  ;  publisher 
of  Electrical  World,  Electric  Railivay  Journal,  Elec- 
trical Merchandising,  Engineering  Record  and  Metal- 
lurgical and  Chemical  Engineering. 
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CONVENTION  OF  CANADIAN 

ELECTRICAL  ASSOCIATION 

Annual  Meeting  Held  on  Board  Ship  Well  Attended 

by  Members  From  All  Sections  of 

the  Dominion 

The  annual  mootinjj  of  the  Canadian  Electrical  Asso- 
ciation was  hold  on  the  Steamship  Toronto,  Canada 
Steamship  Lines,  on  June  21  and  22,  and  was  very  well 
attended.  The  arrangement  made  permitted  the  West- 
ern members  to  take  the  boat  at  Toronto  and  proceed 
thence  to  Prescott,  where  they  were  joined  by  represen- 
tatives of  the  Eastern  part  of  the  country. 

In  the  absence  of  Col.  D.  R.  Street,  the  president,  who 
had  just  left  on  active  service  in  command  of  the  77th 
Battalion  of  Ottawa,  the  chair  was  taken  by  D.  H. 
McDougall,  vice-president.  A  report  of  the  public  policy 
committee  was  submitted  by  A.  A.  Dion,  superintendent 
of  the  Ottawa  Electric  Company,  and  a  full  discussion 
took  place. 

The  secretary  read  the  report  of  the  committee  on 
line  construction  and  grounding  of  secondaries  which 
had  been  submitted  by  S.  B.  Hood,  and  following  this 
Mr.  Maclachlan,  inspector  of  the  Electrical  Employers' 
Association,  gave  a  very  informing  talk  on  the  work 
being  done  in  connection  with  the  accident  prevention 
committee  of  the  National  Electric  Light  Association 
and  the  United  States  Bureau  of  Standards.  The  re- 
port of  the  meter  committee,  which  was  sent  in  by 
P.  T.  Davies  of  the  Montreal  Light,  Heat  &  Power  Com- 
pany, was  placed  before  the  meeting,  but  it  was 
pointed  out  by  Mr.  Davies  that  he  regarded  his  data  as 
not  quite  complete,  and  it  was  voted  to  have  the  full 
report  in  three  months'  time. 

The  following  officers  and  managing  committee  for 
the  ensuing  year  were  unanimously  elected : 

President,  D.  H.  McDougall,  Toronto  Electric  Light 
Company;  first  vice-president,  H.  G.  Matthews,  Quebec 
Railway,  Light,  Heat  &  Power  Company;  second  vice- 
president,  E.  A.  Dunlop,  M.  P.  P.,  Pembroke  Electric 
Light  Company;  third  vice-president,  A.  Monro  Grier, 
Canadian  Niagara  Power  Company ;  honorary  secretary, 
T.  S.  Young,  347  Adelaide  Street,  West  Toronto;  secre- 
tary-treasurer, Alan  Sullivan,  910  Excelsior  Life  Build- 
ing, Toronto;  managing  committee:  W.  G.  Angus,  Do- 
minion Power  &  Transmission  Company,  Hamilton;  P. 
T.  Davies,  Montreal  Light,  Heat  &  Power  Company; 
M.  C.  Oilman,  Toronto  Electric  Light  Company;  J.  S. 
Gould,  Citizens'  Electric  Company;  H.  M.  Hopper,  The 
St.  John  Railway  Company ;  G.  Ratcliffe  Hulme,  Canada 
Electric  Company;  George  Kidd,  British  Columbia  Elec- 
tric Railway  Company;  E.  L.  Milliken,  Cape  Breton 
Electric  Company ;  J.  S.  Norris,  Montreal  Light,  Heat  & 
Power  Company;  L.  W.  Pratt,  Dominion  Power  & 
Transmission  Company ;  the  president  National  Electric 
Light  Association;  R.  J.  Smith,  Canadian  Electric  & 
Water  Power  Company;  James  B.  Woodyatt,  Southern 
Canada  Power  Company. 


Illuminating  Niagara  Falls 

For  years  the  cities  of  Niagara  Falls,  N.  Y.,  and 
Niagara  Falls,  Ont.,  in  conjunction  with  the  commis- 
sioners of  the  State  reservation  at  Niagara  on  the 
American  side  and  of  Queen  Victoria  Niagara  Falls 
Park  on  the  Canadian  side,  have  been  making  efforts 
to  effect  the  illumination  of  Niagara  Falls  so  that  vis- 
itors and  observers  might  be  able  to  view  its  beauties 
at  night  as  well  as  in  the  daytime. 

Demonstrations  have  been  made  from  time  to  time 
with  powerful  lights,  but  the  cost  of  installation  and 
maintenance  has  been  greater  than  the  finances  avail- 


able for  this  work  would  permit,  and  although  nioneV 
had  been  appropriated  by  the  city  of  Niagara  Falls 
N.  Y.,  it  was  not  sufficient  to  carry  out  any  of  the  plan; 
presented. 

The  Western  Electric-Davis  system  of  flood-lighting 
presented  by  Will  J.  Davis,  Jr.,  was  recently  demon 
strated  under  the  personal  direction  of  Paul  A.  Schoell 
kopf,  one  of  the  New  York  State  commissioners,  in  con- 
junction with  the  city  authorities  of  Niagara  Falls,  N, 
Y.,  and  a  partial  illuminating  system  is  now  in  operation, 
incorporating  the  use  of  some  twenty-five  of  these  flood- 
lights projecting  upon  the  American  Falls.  The  in- 
stallation is  being  constantly  increased,  and  it  is  prob- 
able that  in  the  near  future  100  of  these  lights  will  b' 
thrown  upon  the  American  Falls  and  Rapids. 

The  Davis  system  incorporates  the  use  of  1000-wai 
incandescent  lamps,  which  give  a  mellow  yellow  color  1' 
the  light,  representing  the  effect  of  sunlight,  and  td 
result  thus  far  has  been  very  pleasing  to  the  eye.     It 
anticipated  that  the  larger  plans  being  carried  out  will 
produce  a  spectacle  during  the  night  which  will  rival 
the  grandeur  of  the  falls  during  the  daylight.     In  fact, 
in  the  estimation  of  many,  the  contrast  of  the  sunlight 
effect  and  darkness  makes  the  falls  even  more  beautiful 
as  illuminated  than  as  seen  in  the  daytime. 

It  is  proposed  to  increase  the  lighting  of  the  Amer- 
ican Falls  gradually,  conforming  to  the  approbation  of 
observers  for  different  locations  and  intensities  of 
lights,  and  when  this  project  is  carried  out  to  the  satis- 
faction of  all  the  lighting  of  the  Horseshoe  Falls  will 
be  begun,  and  it  is  planned  and  expected  that  within  a 
few  weeks  the  complete  illumination  will  be  nightly  in 
evidence. 

The  cities  at  Niagara  Falls  and  the  oflficials  charged 
with  the  care  and  preservation  of  this  world  wonder 
are  endeavoring  to  make  its  beauties  available  for  the 
pleasure  of  the  whole  country  during  the  full  twenty- 
four  hours,  and  are  giving  thought  and  care  to  the  end 
that  these  falls  may  be  enhanced,  preserved  and  pro- 
tected for  generations  to  come. 


Bare  Grounded  Return  Wiring  Systems  to 
Be  Investigated 

The  committee  on  electric  wiring  systems  of  the  elec- 
trical industry  has  appointed  the  following  sub-com- 
mittee to  investigate  bare  grounded  return  wiring 
systems:  Chairman,  C.  E.  Corrigan,  Associated  Manu- 
facturers of  Electrical  Supplies,  Pittsburgh,  Pa.;  W.  H. 
Flandreau,  International  Association  of  Municipal  Elec- 
tricians, Mount  Vernon,  N.  Y. ;  J.  C.  Forsyth,  American 
Institute  of  Electrical  Engineers,  New  York,  N.  Y.; 
G.  S.  Lawler,  Associated  Factory  Mutual  Fire  Insur- 
ance Companies,  Boston,  Mass. ;  C.  Renshaw,  Westing- 
house  Electric  &  Manufacturing  Company,  East  Pitts- 
burgh, Pa. ;  secretary,  William  S.  Boyd,  Western  Asso- 
ciation of  Electrical  Inspectors,  175  West  Jackson 
Boulevard,   Chicago,  111. 

Co-operation  on  the  part  of  the  entire  electrical  in- 
dustry is  desired  by  the  committee  in  this  work,  and  to 
that  end  it  has  requested  that  all  information  and  data 
on  wiring  systems  having  a  bare  grounded  conductor  be 
sent  to  the  secretary. 

The  following  information  in  respect  to  such  systems 
is  being  sought: 

1.  Safety,  cost  and  reliability  data  based  upon  prac- 
tical experience  with  concentric  wiring,  or  any  other 
type  of  wiring  having  one  or  more  bare  or  partially 
covered  conductors  which  are  permanently  connected 
to  earth. 

2.  Theoretical  or  tested  installation  details  or  pro- 
tective features  which  will  safeguard  concentric  wiring 
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or  other   wiring   systems   having   bare   grounded   con- 
ductors. 

3.  Reliable  methods  of  preventing  meter  setters  or 
linemen  from  reversing  the  polarities  of  a  two-wire 
system. 

4.  A  suitable  definition  of  "ground"  or  "earth"  as 
;hese  words  relate  to  electric  wiring. 

5.  Practical  experience  with  ground  or  earth  connec- 
;ions:  (a)  whether  they  have  been  found  reliable  or 
mreliable;  (b)  the  proportion  found  to  be  unreliable, 
f  any. 

6.  Adequate  methods  of  establishing  and  maintain- 
ng  a  reliable  ground  or  earth  connection  for  safety 
)urposes. 

7.  A  simple  method  of  test  which  will  insure  the 
letection  of  unreliable  ground  or  earth  connections. 

8.  Economies  which  may  be  practiced  with  safety  in 
onnection  with  any  of  the  existing  wiring  methods. 

9.  Estimates  or  actual  figures  as  to  the  cost  of  any 
irotective  features  reported  upon  in  response  to  the 
oregoing  requests. 

10.  Any  data  or  experience  calculated  to  assist  the 
ommittee  in  reaching  an  accurate  conclusion  relative 
o  the  practicability  of  bare  grounded  return  wiring 
ystems. 


Oregon   Power   Company   Organization 

Changes 

The  general  reorganization  of  the  operating  force  of 
he  Oregon  Power  Company  has  been  announced  by  A. 
Jorman,  vice-president  and  general  manager  of  that 
ompany.  The  Oregon  Power  Company  is  a  member  of 
he  Byllesby  group.  Instead  of  having  local  managers 
ti  a  number  of  towns,  the  company  will  be  divided  into 
ivisions  and  districts.  The  operation  of  the  Oregon 
'ower  Company  will  be  under  the  direct  supervision  of 
Ir.  Norman,  and  there  will  be  two  divisions,  the  Coos 
nd  Willamette.  The  Willamette  division  will  be  divided 
nto  the  Eugene,  Albany,  Junction  City,  Corvallis  and 
)allas  districts.  The  Coos  division  will  be  divided  into 
he  Marshfield  and  Coquille  districts.  J.  L.  White  of 
Llbany  has  been  promoted  to  be  superintendent  of  the 
Willamette  division,  A.  L.  Martin  of  Dallas  will  take 
harge  of  the  Coos  Bay  division,  and  R.  U.  Steelquist 
f  Corvallis  will  have  charge  of  the  Dallas  district. 


Public  Service  Commission  News 

Illinois  Commission 

The  powers  of  the  State  Public  Utilities  Commission 
re  defined  somewhat  in  a  recent  decision  of  the  Su- 
reme  Court  in  the  case  of  the  People  ex  rel  the  State 
loard  of  Administration  versus  Peoria  &  Pekin  Union 
Railway  and  Scholl  Brothers.  "The  Utilities  Commis- 
ion  is  not  a  court,  but  is  an  administrative  commis- 
ion  charged  with  the  performance  of  certain  executive 
nd  administrative  duties,  and  the  law  does  not  author- 
je  it  to  ignore  the  decrees  of  courts  where  the  courts 
ave  exercised  jurisdiction,"  said  the  decision. 

"A  hearing  before  the  Utilities  Commission  is  not  a 
adicial  proceeding,  although  the  statute  provides  for 
ppeal  to  the  Circuit  Court  of  Sangamon  County. 
Whether  the  determination  of  the  Circuit  Court  of 
'eoria  County  was  right  or  wrong,  it  must  be  accepted 
1  the  case  as  settling  the  rights  of  the  parties." 

Indiana  Commission 

For  the  first  time  in  its  history  the  Public  Service 
Commission  is  asked  to  approve  a  profit-sharing  plan  to 
e  established  by  a  public  utility  corporation,  in  a  peti- 


tion filed  recently  by  the  Noblesville  Light  &  Power 
Company.  The  company  asks  the  commission  to  approve 
the  organization  of  the  Noblesville  Electric  Investment 
Fund,  whereby  the  employees  of  the  company  may  share 
in  the  dividends  of  the  company. 

The  plan  provides  that  all  employees  who  have  been 
with  the  company  six  months  will  obtain  a  percentage 
of  their  salaries  and  wages  equivalent  to  one-fourth  of 
the  rate  of  dividend  paid  on  the  common  .stock  of  the 
company.  Employees  with  the  company  one  year  will 
obtain  a  percentage  of  their  wages  equivalent  to  one- 
half  the  rate  of  dividend,  those  with  the  company  two 
years  will  obtain  a  percentage  equal  to  three-fourths 
the  rate  of  dividend,  and  those  with  the  company  three 
or  more  years  will  receive  a  percentage  of  their  salaries 
equivalent  to  the  full  rate  of  dividend. 

The  company  asks  the  approval  of  the  commission  of 
the  plan  under  the  terms  of  Sec.  27  of  the  public  utility 
act,  which  provides  that  "nothing  in  this  act  shall  be 
taken  to  prohibit  a  public  utility  from  entering  into 
any  reasonable  arrangement  with  its  customers  or  con- 
sumers or  with  its  employees  or  with  any  municipality 
in  which  any  of  its  property  is  located,  for  the  division 
or  distribution  of  its  surplus  profits  or  providing  for 
a  sliding  scale  of  charges  or  other  financial  device  that 
may  be  practicable  and  advantageous  to  the  parties 
interested.  No  such  arrangement  or  device  shall  be 
lawful  until  it  shall  be  found  by  the  commission,  after 
investigation,  to  be  reasonable  and  just  and  not  incon- 
sistent with  the  purpose  of  this  act.  Such  arrangement 
shall  be  made  under  the  supervision  and  regulation  of 
the  commission." 

Wisconsin  Commission 

In  fixing  and  determining  the  just  compensation  for 
severance  to  be  paid  the  Falls  Light  &  Power  Company 
by  the  city  of  Sheboygan  Falls  for  the  property  of  the 
company  actually  used  and  useful  for  the  convenience 
of  the  public,  the  Railroad  Commission  held  that  the 
fact  that  certain  property  used  for  joint  purposes  can- 
not be  found  to  be  used  and  useful  under  the  terms  of 
the  public  utilities  act  does  not  relieve  the  commission 
from  the  duty  of  considering  the  property  jointly  used 
and  assessing  such  damages  for  severance,  etc.,  as  will 
do  no  injustice  to  the  company  whose  property  is  be- 
ing taken. 

While  early  losses  in  the  operation  of  a  plant  throw 
some  light  on  the  cost  of  development,  these  losses  are 
not  to  be  used  where  they  are  out  of  the  ordinary.  In 
using  the  comparative  plant  method  of  estimating  the 
going  value  of  an  electric  plant,  costing  about  $19,000 
to  reproduce,  excluding  land,  and  materials  and  supplies, 
and  located  in  a  town  of  about  2000  inhabitants,  a  period 
of  three  years  is  a  suflficiently  long  allowance  for  the 
development  of  the  business  to  a  paying  basis,  it  being 
usually  possible  to  put  an  electric  plant  on  such  a  basis 
in  a  shorter  time  than  is  the  case  with  some  other  pub- 
lic utilities. 

The  company  in  question  is  operated  in  connection 
with  the  tannery  of  its  owners,  C.  S.  Weisse  &  Com- 
pany. The  tannery  company  antedated  the  other  busi- 
ness by  eighteen  years,  and  the  formation  of  the  com- 
pany by  twenty-eight  years.  The  launching  of  the 
electric  utility  business  was  collateral  and  incidental  to 
the  other  enterprise,  though  operated  jointly  with  it. 
Due  to  such  fact  some  of  the  units  since  installed  are 
larger,  or  of  a  different  character  than  would  have  been 
the  case  had  either  business  operated  entirely  indepen- 
dently. The  ascertainment  of  original  cost  is  practi- 
cally impossible  in  the  case.  In  its  report,  expenditures 
of  the  utility  are  shown  to  be  very  heavy,  due  to  failure 
to  properly  allocate  the  accounts  between  the  utility  and 
the  tannerv  business. 
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LurKe  Savinjfs  by  New  York  Edison 
Kmployees. — In  a  report  preseiiled  be- 
fore the  twenty-ninth  annual  conven- 
tion of  the  Now  York  State  LeaRue  of 
Savinjrs  and  Loan  Associations  at  El- 
mira,  N.  Y.,  it  was  shown  that  the  em- 
ployees of  the  New  York  Edison  Com- 
pany had  in  four  years  saved  $;5r)0,000. 

Doherty  Engineers  Meet  at  Joplin. — 
The  annual  nieeting  of  the  superin- 
tendents and  engineers  in  the  South- 
western properties,  operated  by  Henry 
L.  Doherty  &  Co.,  was  held  on  June 
21-24  in  Joplin,  Mo.,  at  the  Connor 
Hotel.  Thirty-four  delegates  attended 
and  talks  were  given  by  Georg:e  E.  Hay- 
ler,  general  manap:er  of  the  Empire 
District  Electric  Company;  W.  G.  Wil- 
liams, construction  engineer,  New 
York,  and  N.  F.  Paige.  During  their 
visit  the  delegates  inspected  the  dif- 
ferent substations  in  the  Empire  Dis- 
trict. Milan  R.  Bump,  who  returns  to 
the  Doherty  organization  as  chief  en- 
gineer, addressed  the  delegates. 

U.  S.  Reclamation  Service  Electrical 
Statistics. — The  electric  output  of  the 
various  power  plants  of  the  United 
States  Reclamation  Service  operated  in 
1914  was  over  66,000,000  kw.-hr.  The 
total  capacity  of  the  twelve  plants  in 
operation  was  27,134  kw.,  and  the  first 
cost  of  the  plants  $2,542,000.  Of  the 
total  output,  39  per  cent  was  sold  to 
customers,  32  per  cent  was  used  for 
irrigation  pumping,  17  per  cent  for 
construction  purposes,  4  per  cent  for 
drainage,  the  remaining  8  per  cent  rep- 
resented losses.  It  was  estimated  that 
the  power  remaining  undeveloped  on  all 
the  different  projects  amounted  to  a 
total  of  489,000  hp.  Of  this  360,000  hp. 
consisted  of  the  estimated  capacity  on 
the  Flathead  River  in  Montana,  the  re- 
mainder being  distributed  through 
twenty-one  other  power  sites. 

Washington  Water  Power  Eliminates 
Maximum  Demand  Charge. — The  Wash- 
ington Water  Power  Company  of  Spo- 
kane recently  announced  a  complete 
change  in  the  present  method  of  com- 
puting the  electrical  rates,  to  take  ef- 
fect within  the  next  ninety  days.  The 
company  will  be  the  first  in  the  North- 
west to  eliminate  the  maximum  demand 
charge  in  the  computation  of  electric 
rates,  which  will  affect  all  energy  se- 
cured after  Aug.  31.  H.  L.  Bleecker, 
vice-president  of  the  company,  in  an- 
nouncing the  new  business  rate,  quoted 
figures  affecting  practically  every  busi- 
ness account  in  the  city.  In  many  cases 
individual  accounts  will  be  cut  almost 
in  half.  The  new  rates  will  affect  ap- 
proximately 50  per  cent  of  the  light  and 
power  business  of  the  company,  and 
applies  to  accunts  that  do  not  fall  un- 
der the  residential  rate  scale,  which 
started  on  July  1  under  an  agreement 
with  the  city.  Under  the  new  schedule 
there  will  be  a  cut  of  from  25  to  50  per 
cent  in  the  present  commercial  rates. 
The  new  rate  is  based  on  the  kilowatt- 
hours  consumed,  with  no  "maximum  de- 
mand or  readiness  to  serve"  charge. 
The  minimum  bill  will  remain  at  $1  per 
month,  no  matter  how  large  the  elec- 
trical load.  A  consumer  with  an  instal- 
lation of  50  kw.,  using  5000  kw.-hr.  per 
cmonth,  would  pay  the  company  $115.50, 
£L  reduction  of  41  per  cent. 
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New  Substation  Cut  In  in  Minute 
and  a  Half. — The  Boston  Edison  Com- 
pany recently  cut  its  new  Stoughton 
distributing  station  into  service,  the 
time  taken  being  a  minute  and  a  half. 
The  incoming  voltage  is  13,000,  which 
is  stepped  down  to  2200  volts. 

Chattanooga  &  Tennessee  River 
Power  Company  Loses  Mosquito  Case. 
— The  Circuit  Court  jury  in  the  case  of 
Thomas  Lawson  versus  the  Chatta- 
nooga &  Tennessee  River  Power  Com- 
pany returned  a  verdict  for  $3,000 
against  the  defendants.  This  was  one 
of  a  series  of  suits  brought  by  resi- 
dents living  along  the  Tennessee  River, 
above  Hale's  bar  lock  and  dam,  to  hold 
the  power  company,  builders  of  the  lock 
and  dam,  liable  for  the  creation  of  pools 
and  lagoons,  breeding  places  for  mos- 
quitoes, thereby  causing  an  epidemic  of 
malarial  fever.  Motion  for  a  new  trial 
was  entered. 

Continued  Demand  for  Quicksilver. — 
The  domestic  quicksilver  industry  has 
continued  active  during  the  first  six 
months  of  1916,  and  the  average  price 
for  the  period  has  been  about  double 
the  exceptionally  high  average  for  the 
entire  year  1915.  Figures  just  com- 
piled by  the  United  States  Geological 
Survey  show  that  the  total  production 
of  quicksilver  in  the  United  States  in 
1915  was  21,033  flasks  of  75  lb.  each, 
having  a  market  value  of  $1,826,912, 
or  an  average  of  $86.86  per  flask.  Of 
this  output  14,283  flasks,  selling  for 
$1,174,881,  came  from  California,  and 
the  remainder  almost  entirely  from 
Texas  and  Nevada.  In  1914  the  do- 
mestic output  was  16,548  flasks,  valued 
at  $811,680,  and  therefore  the  produc- 
tion for  1915  showed  an  increase  of 
more  than  27  per  cent  in  quantity  and 
125  per  cent  in  value. 

Copper  Production  Continues  Heavy. 
Under  the  influence  of  large  demands 
and  resultant  high  prices  the  production 
of  copper  during  the  last  six  months 
has  exceeded  that  of  any  equal  period  in 
the  history  of  the  industry.  The  United 
States  Geological  Survey  states  that 
there  has  been  a  steady  rate  of  increase 
in  the  output  of  copper  since  early  in 
1915.  The  production  during  the  last 
half  of  1915  considerably  exceeded  that 
of  the  first  half,  according  to  the  report 
by  B.  S.  Butler  of  the  Geological  Sur- 
vey, and  during  the  year  the  refineries 
produced,  from  both  domestic  and  for- 
eign ores,  a  total  of  1,634,000,000  lb.  of 
blister  copper,  of  which  1,388,009,527 
lb.  was  produced  from  ores  mined  in  the 
United  States.  The  price  for  the  period 
has  averaged  above  the  highest  price 
received  for  copper  at  any  time  in  re- 
cent years,  the  average  for  the  first  six 
months  of  1916  being  more  than  26 
cents  a  pound. 


New  Central  Station  Office  at  Hunt- 
ington, Ind.— The  Huntington  Light  & 
Fuel  Company  planned  to  open  its  new 
modern  office  building  for  the  inspec- 
tion of  the  public  on  July  3  and  4.  For- ' 
mal  invitations  to  inspect  the  building 
have  been  tendered  to  the  company's 
customers  and  its  other  friends. 

Large  Number  of  Employees  Buy 
Stock. — Recently  compiled  reports  show 
that  1327  or  23.76  per  cent  of  the  5561 
employees  of  the  Commonwealth  Power, 
Railway  &  Light  Company,  operating 
electric,  gas  and  street  railway  prop- 
erties in  Michigan,  Indiana,  Illinois  and 
Wisconsin,  took  advantage  of  the  oppor- 
tunity given  them  last  January  of  pur- 
chasing stock  in  the  company.  These 
employees  bought  a  total  of  7166  shares 
with  a  par  value  of  $716,000. 

List  of  Charging  Stations  in  New 
England  and  Middle  Atlantic  States.— 
The  B.  F.  Goodrich  Company  has  issued 
a  new  and  revised  list  of  all  electric 
charging  stations  in  New  England,  New 
York,  New  Jersey  and  Pennsylvania. 
This  folder  is  distributed  free  of  charge 
in  connection  with  the  Goodrich  Tour- 
ing Bureau  for  the  benefit  of  the  elec- 
tric vehicle  owner.  This  new  list,  be- 
sides giving  the  name  and  address  of 
every  electric  charging  station  of  good 
standing,  classifies  each  one  as  to  fa- 
cilities. Boosts  can  now  be  figured  out 
in  advance  and  a  tour  planned  weeks 
ahead. 

Lead  and  Zinc  Mines  Promise  Largest 
Output  on  Record.  —  Reports  received 
by  the  United  States  Geological  Sur- 
vey show  that  the  mine  production  of 
lead  and  zinc  ores  during  the  first  six 
months  of  1916  was  much  larger  than 
that  of  any  preceding  six  months.  The 
lead  and  zinc  mines  have  been  able  to 
produce  all  the  ore  needed  to  supply 
the  increased  capacity  of  the  smelters. 
The  ore  and  concentrates  were  sold  at 
prices  which  yielded  large  profits,  not- 
withstanding increased  costs  of  produc- 
tion and  the  working  of  large  quantities 
of  low-grade  ore  which  could  not  be 
mined  at  a  profit  under  normal  condi- 
tions. High-grade  zinc  concentrates 
free  or  nearly  free  from  lead  and  iron, 
continued  to  be  in  demand,  and  the 
base  price  offered  for  such  concentrates 
was  generally  much  higher  than  that 
offered   for  low-grade   concentrates. 

Birmingham  Cannot  Collect  License 
from  Power  Company. — The  city  of 
Birmingham,  Ala.,  has  no  right  to  col- 
lect a  license  from  the  Alabama  Power 
Company,  according  to  City  Attorney 
M.  M.  Ullman,  who  advised  the  city 
commission  to  the  effect  that  in  his 
opinion,  "the  board  cannot  legally  col- 
lect from  the  Alabama  Power  Company 
any  license  whatsoever  upon  any  busi- 
ness done  in  the  city  of  Birmingham 
connected  with  the  production,  trans- 
portation and  distribution  of  electric 
current  arising  from  the  development  of 
hydroelectric  power  for  the  use  of  the 
public  and  originating  in  a  plant,  until 
ten  years  after  the  beginning  of  the 
construction  of  such  plant."  The  city's 
attorney's  opinion  is  based  on  Sec.  2069 
of  the  act  passed  by  the  recent  Legisla- 
ture, which  exempts  certain  public 
utility  corporations  from  taxation  for 
a  period  of  ten  years. 
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I  Kansas     City     Jovian     League. — On 

July  31  the  Jovian  Electric  Club  of 
'Kansas  City  will  take  a  boat  trip  on  the 
steamer  Chester,  on  the  Missouri 
iRiver. 

Electrical  Supply  Jobbers  Associa- 
ition. — The  next  meeting  of  the  Elec- 
'trical  Supply  Jobbers  Association  will 
be  held  at  Cleveland,  Ohio,  on  Oct.  10, 

II  and  12. 

New  England  Section,  N.  E.  L.  A.— 
The  New  England  section  of  the  Na- 
tional Electric  Light  Association  will 
hold  its  fall  meeting  at  the  Maplewood 
Hotel,  Pittsfield,  Mass.,  the  week  of 
Oct.  17. 

Pacific  Coast  Jobbers. — A  meeting  of 
the  Pacific  Coast  Electrical  Supply  Job- 
bers was  held  at  Del  Monte,  Cal.,  on 
June  21,  22.  23  and  24.  At  the  open 
session  on  Saturday  afternoon,  Russell 
Lowry,  president  of  the  First  National 
Bank  of  Oakland,  Cal.,  spoke  on  "Trade 
Acceptancy." 

Los  Angeles  Jovian  League. — W.  W. 
^iddlecoff,  attorney  at  law,  spoke  be- 
ore  the  June  21  meeting  of  the  Los 
\.ngeles  Jovian  Electric  League  on  the 
opic  "Electrifying  the  Law."  He  was 
"ollowed  by  Dr.  Sam  Atkinson,  secre- 
ary  of  the  Motion  Picture  Freedom 
Lieague,  who  delivered  a  lecture  on 
The  Hyphenated  American."  In  clos- 
ng  he  said  that  the  man  who  will  do 
nore  to  prevent  an  enemy  from  enter- 
ng  our  country  to-day  is  not  an  army 
)iRcer,  a  government  official  or  a  politi- 
:ian,  but  an  inventor — Thomas  A.  Edi- 
;on. 

American  Electrochemical  Society. — 
'he  American  Electrochemical  Soci- 
;ty  will  meet  in  New  York  on  Sept.  28, 
19  and  30,  and  the  outline  of  the  pro- 
:ram  has  just  been  announced.  It  is  as 
oUows: 

Wednesday,  Sept.  27,  evening:  Gen- 
ral  reception  with  registration  at  the 
hemical  expositon,  Grand  Central  Pal- 
ce.  Thursday,  forenoon:  Reading  and 
iscussion  of  papers;  general  subject. 
Made  in  America";  afternoon:  visiting 
he  exposition;  evening:  complimentary 
moker;  an  invitation  will  be  extended 
3  the  members  of  the  American  Chem- 
:al  Society  and  other  visiting  chemists 
nd  engineers.  Friday,  forenoon:  Read- 
tig  and  discussion  of  papers;  after- 
oon:  visiting  the  exposition;  evening: 
ubsicription  dinner-dance.  Saturday, 
orenoon:  Reading  and  discussion  of 
apers;  afternoon:  visiting  the  exposi- 
ion. 

Rochester  Jovian  League. — Through 
le  efforts  of  the  publicity  committee  of 
le  Rochester  (N.  Y.)  branch  of  the  Jo- 
ian  Order,  the  electrical  industries  of 
he  city  have  set  aside  Saturday,  July 
5,  to  be  known  as  "Rochester  Electri- 
al  Day."  Every  contractor,  jobber  and 
xture  dealer  will,  on  that  day,  close  his 
usiness  to  the  public.  It  is  also  ex- 
ected  that  the  Rochester  Railway  & 
light  Company  will  close  its  offices  on 
riday  night  instead  of  Saturday  noon 
3  usual.  The  committee  is  also  trying 
)  bring  about  the  co-operation  of  the 
jveral  hundred  mechanics  employed  by 
le  different  houses,  and  have  suggest- 
i  that  the  local  unions  observe  this 
ay  by  having  the  annual  outing  at 
lat  time.     It  is  expected  that  the  offi- 
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cers  of  the  different  local  bodies  will 
take  favorable  action  at  meetings  held 
early  this  month.  Many  of  the  employ- 
ers will  take  advantage  of  this  holiday 
by  joining  the  trip  planned  by  the  Jo- 
vian Order.  As  in  the  past  the  Ontario 
No.  1  will  be  chartered  to  Cobourg  and 
return  and  the  day  be  spent  in  a  good 
time  generally. 

Oregon  Electrical  Contractors'  Asso- 
ciation.— The  first  quarterly  convention 
of  the  Oregon  Association  of  Electrical 
Contractors  &  Dealers  was  held  at 
Portland  on  June  28.  The  program  in- 
cluded open  house  for  all  members  at 
the  secretary's  office  during  the  morn- 
ing, auto  trip  over  the  Columbia  High- 
way during  the  afternoon,  and  a  ban- 
quet at  Crown  Point  Chalet  in  the  eve- 
ning. W.  L.  Goodwin  of  San  Francisco, 
founder  of  the  association,  who  was  to 
have  been  the  principal  speaker  of  the 
evening,  was  unable  to  attend. 

San  Francisco  Electrical  Development 
and  Jovian  League. — Walter  D'A.  Ryan 
of  the  General  Electric  Company  ad- 
dressed the  Electrical  Development  and 
Jovian  League  of  San  Francisco  on  June 
28,  reviewing  the  rapid  growth  of  the 
science  of  illuminating  engineering  and 
more  recently  the  art  of  illumination. 
He  announced  that  plans  are  about  to 
be  adopted  for  illuminating  the  entire 
business  district  of  San  Francisco.  The 
system  to  be  used  throughout  the  busi- 
ness district  is  a  modification  of  the 
Market  Street  arrangement  which,  he 
said,  will  for  the  first  time  combine 
artistically  arc  and  incandescent  lamps 
mounted  on  the  same  standard. 

Illuminating  Engineering  Society  Con- 
vention.— The  preliminary  list  of  sub- 
jects and  the  lectures  to  be  given  at 
the  University  of  Pennsylvania,  Phila- 
delphia, Pa.,  under  the  auspices  of  the 
society  and  the  university,  from  Sept. 
21  to  28  inclusive,  immediately  follow- 
ing the  annual  convention  of  the  Illu- 
minating Engineering  Society,  have 
been  announced  as  follows: 

(a)  General — (1)  "Illumination 
Units  and  Calculations,"  A.  S.  McAllis- 
ter; (2)  "Modern  Photometry,"  Clayton 
H.  Sharp;  (3)  "The  Principles  of  Inte- 
rior Illumination"  (two  lectures),  com- 
mittee, J.  R.  Cravath,  chairman;  (4) 
"The  Principles  of  Exterior  Illumina- 
tion," Louis  Bell;  (5)  "Color  in  Light- 
ing," M.  Luckiesh;  (6)  "Architectural 
and  Decorative  Aspects  of  Lighting,'* 
Guy  Lowell;  (7)  "Recent  Developments 
in  Electric  Lighting  Appliances,"  G.  H. 
Stickney;  (8)  "Recent  Developments  in 
Gas  Lighting  Appliances,"  R.  ff. 
Pierce;  (9)  "Modern  Lighting  Accesso- 
ries," W.  F.  Little,  (b)  Special  Lec- 
tures on  Interior  Illumination — (10) 
"The   Lighting  of  Factories,   Mills  and 


Workshops,"  C.  E.  Clewell;  (11)  "The 
Lighting  of  Offices,  Stores  and  Shop 
Windows,"  Norman  Macbeth;  (12) 
"The  Lighting  of  Schools,  Auditoriums 
and  Libraries,"  F.  A.  Vaughn;  (13) 
"The  Lighting  of  Churches,"  E.  G.  Per- 
rot;  (14)  "The  Lighting  of  the  Home," 
W.  H.  Jordon;  (15)  "Railway  Car 
Lighting,"  G.  E.  Hulse.  (c)  Special 
Lectures    on     Exterior    Illumination  — 

(16)  "Street  Lighting"  (two  lectures), 
(a)    P.  S.   Millar,    (b)    C.   F.   Lacombe; 

(17)  "The  Lighting  of  Yards,  Docks 
and  Other  Outside  Works,"  J.  L.  Min- 
ick;  (18)  "Headlights,  Searchlights  and 
Projectors,"  E.  J.  Edwards;  (19)  "Sign 
Lighting,"  L.  G.  Shepard;  (20)  "Build- 
ing Exterior,  Exposition  and  Pageant 
Lighting,"  W.  D'A.  Ryan. 

Empire  State  Gas  &  Electric  Asso- 
ciation.— The  committee  on  electric 
production  of  the  Empire  State  Gas  & 
Electric  Association  will  hold  a  meet- 
ing in  the  Odd  Fellows'  Temple,  Wa- 
tertown,  N.  Y.,  on  July  14  and  15.  This 
meeting  is  open  to  representatives  of 
the  electric  production  departments  of 
the  member  companies.  The  commit- 
tee has  arranged  for  some  discussion 
on  each  of  the  following  topics:  "Ways 
and  Means  of  Improving  Boiler-Room 
Economies,"  this  being  a  continuation 
of  a  topic  discussed  at  the  last  meeting 
covering  "Boiler-Room  Efficiency  Ap- 
paratus," "Motor-Driven  Versus  Steam- 
Driven  Auxiliaries,"  "Cost  Data  on 
Treatment  of  Feed  Water  and  the  Ef- 
fect of  Soda  Ash  on  Boiler  Operation 
or  Upon  Metal  of  Boilers,"  "Bonus 
System  for  Firemen  and  Average  Wage 
of  Firemen  as  Compared  with  Other 
Men  in  Stations,"  "Cleaning  of  Con- 
densers," "Methods  of  Making  Records 
of  Daily  Operating  Results,"  "Methods 
of  Insuring  Uniform  Standards  of 
Coal  Supply,"  "Steam-Heating  Busi- 
ness— Methods  of  Dividing  Operating 
Costs  Between  Steam  Heat  and  Elec- 
tric Business." 

Illuminating    Engineering    Society. — 

The  Wednesday  afternoon  session  of 
the  ninth  congress  of  the  American 
School  Hygiene  Association  which  took 
place  in  New  York  City  from  July  4  to 
8  was  held  jointly  with  the  Illuminating 
Engineering  Society.  The  following 
program  on  vision,  lighting  and  sanita- 
tion was  carried  out:  "The  Vision  of  the 
School  Child,"  by  Dr.  F.  Park  Lewis, 
Buffalo,  N.  Y.;  "Incipient  Blindness 
Among  School  Children  and  Methods  of 
Prevention,"  by  Gordon  L.  Berry,  acting 
secretary,  national  committee  for  the 
prevention  of  blindness;  "The  Relation 
of  Illumination  to  Scholastic  Visual 
Efficiency  and  Health,"  by  Dr.  George 
S.  Crampton,  Philadelphia,  Pa.;  "Arti- 
ficial Lighting  of  the  School  Room,"  by 
A.  L.  Powell,  Harrison,  N.  J.;  "Difficult 
Problems  in  School  House  Sanitation 
and  Efforts  to  Solve  Them,"  by  Frank 
H.  Wood,  Albany,  N.  Y.;  "Practical  Ap- 
plication of  School  Surveys,"  by  William 
J.  Bray,  professor  of  chemistry  and 
hygiene.  State  Normal  School,  Kirkville, 
Mo.;  "Corrective  Hygiene  in  School 
Work,"  by  Dr.  F.  M.  Walters,  Warrens- 
burg,  Mo.,  professor  of  physiology  and 
hygiene,  State  Normal  School,  Warrens- 
burg,  Mo. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

Ncivs  of  l/ic   Trade  for  l/ic  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on   Industrial  Activities  and  Business  Methods 


DISCOUNTS  ON  ELECTRIC  RANGES 

License   Arrangements   Under   Marsh    Patent   Grant 
Largest  Discounts  to  Jobbers 

Within  the  past  few  months  the  central  station.s  of  the 
country  and  particuhirly  those  in  the  Far  West  have  made 
what  might  be  called  a  real  start  towards  placinj?  electric 
cookinjj;  on  a  plane  with  other  methods.  It  is  recognized 
within  the  industry  that  to  the  central  station  belongs  the 
credit  for  having  developed  this  business.  There  is,  how- 
ever, a  feeling  among  the  Western  companies  that  the  elec- 
tric range  manufacturers  are  not  acting  fairly  towards  the 
central  station  in  the  matter  of  discounts.  As  was  pointed 
out  in  the  Electrical  World  of  March  18,  the  central  sta- 
tions feel  that  they  are  the  logical  ones  to  sell  ranges 
and  since  they  have  sold  far  more  ranges  than  any  other 
branch  of  the  industry  they  feel  that  any  concessions  on  the 
part  of  the  manufacturer  in  regard  to  prices  or  discounts 
should  go  to  them  first. 

There  are  no  indications  that  the  situation  that  then  ex- 
isted has  changed.  At  that  time  the  jobbers,  through  the 
revision  of  discounts,  were  able  to  buy  electric  ranges  for 
a  smaller  net  price  than  the  central  stations.  It  was 
thought  at  the  time  that  the  decision  of  several  operating 
companies  to  defer  the  introduction  of  the  electric  range 
in  their  territory  until  the  manufacturers  had  remedied  the 
unsatisfactory  conditions  would  alter  matters  to  the  point 
where  the  central  stations  would  receive  more  favorable 
discounts. 

Later  developments,  however,  point  out  that  this  is  not 
to  be  expected  in  the  near  future.  Manufacturers  of  elec- 
tric ranges  employing  nickel-chromium  resistance,  wire  nat- 
urally come  under  the  Marsh  patent,  now  owned  by  the 
Hoskins  Manufacturing  Company  and  the  General  Elec- 
tric Company. 

As  with  the  other  heating  devices,  it  is  believed  that 
licensed  electric  ranges  will  be  sold  at  such  list  prices  and 
discounts  as  will  insure  the  same  minimum  net  price.  Nor 
is  it  likely  that  manufacturers  will  have  an  opportunity  to 
defeat  this  by  selling  range  attachments  and  betterments 
at  prices  below  their  value.  Such  additions,  attachments, 
etc.,  will  undoubtedly  be  catalogued  in  the  license  agree- 
ment and  the  minimum  permitted  price  in  each  instance 
definitely  set  down.  Were  the  owners  of  the  patent  to  do 
otherwise  unscrupulous  manufacturers  would  find  here  a 
loophole  to  offer  an  additional  discount. 

Should  there  be  a  certain  minimum  list  price  and  a 
certain  maximum  discount,  as  seems  most  likely  at  the  pres- 
ent time,  there  is  no  evidence  that  the  discounts  will  be  the 
same  for  the  different  branches  of  the  industry. 

The  basic  discount  is  expected  to  be  in  the  neighborhood 
of  25  per  cent,  which  is  5  per  cent  less  than  for  other 
heating  devices.  The  customary  5  per  cent  for  carload  lot 
shipments  and  5  per  cent  for  cash  within  thirty  days  will 
probably  continue  to  be  given  unless  by  so  doing  the  result- 
ing net  price  is  below  a  certain  value  when  the  discount  for 
cash  will  probably  have  to  be  modified. 

Indications  now  are  that  jobbers  will  receive  the  greatest 
maximum  discount  which  is  not  expected  to  exceed  45  per 
cent.  Next,  of  course,  come  the  central  stations  to  which 
the  maximuin  discount  will  probably  never  reach  40  per 
cent.  To  the  remainder  of  the  industry  it  is  probably  the 
maximum  discount  will  be  a  per  cent  or  two  better  than  30 
per  cent.  ' 

It  is  hardly  possible  that  there  will  be  any  attempt  made 
to  prevent  manufacturers  paying  freight  on  carload  lot 
shipments  to  standard  terminal  points  or  otherwise  to  al- 
low a  small  discount  on  carload  lot  shipments,  f.o.b.  factory 
should  the  buyer  prefer. 


ASBESTOS  INDUSTRY  SWAMPED 

Factories  Sold  Out  Completely  for  Next  Two  Months 

— No  Deliveries  Promised  ; 

I 

So  swamped  is  the  asbestos  industry  with  orders  that 
it  is  impossible  to  obtain  immediate  or  prompt  deliveries  of 
any  large  quantities  of  asbestos  products.  It  is  not  believed 
that  there  is  any  shortage  of  raw  material  for  apparently 
the  factories  have  been  able  to  obtain  raw  asbestos  in  suffi- 
cient quantities  to  keep  up  capacity  production  for  some 
time.  Shops  are  working  night  and  day  and  practically 
every  machine  is  busy.  Even  so  production  is  not  able 
to  keep  up  with  the  demand,  and  it  has  been  necessary 
to  order  new  machinery  to  take  care  of  this  business. 

An  inquiry  for  asbestos  products  brought  out  the  infor- 
mation that  factories  are  sold  out  to  the  first  of  Septem- 
ber and  that  the  first  of  January,  1917,  is  the  earliest  that 
one  can  expect  shipments,  but  no  deliveries  are  promised. 

In  electrical  and  machinery  supplies  especially  has  the  de- 
mand been  heavy.  There  has  been  a  large  volume  of  busi- 
ness in  both  conduit  and  insulation. 

In  addition  to  the  law  of  supply  and  demand,  other  impor- 
tant factors  causing  the  price  of  asbestos  to  advance  have 
been  the  increased  costs  of  labor  and  mining  facilities. 
Prices  of  asbestos  products  have  advanced  on  an  average  of 
25  per  cent. 


FOREIGN  INQUIRIES  FOR 

AMERICAN  PRODUCTS 

European  War  Has  Shut  Off  Germany's  Output  of 

Electrical  Materials — World  Now  Turns  to 

the  United  States  for  Supplies 

When  the  European  war  broke  out  Germany  was  supreme 
as  an  exporter  of  electrical  goods.  German  electrical  ex- 
ports were  equal  to  the  combined  exports  of  the  United 
States  and  Great  Britain,  and  German  goods  went  to  every 
corner  of  the  globe. 

Next  to  Germany  came  England  as  an  exporter  of  elec- 
trical goods,  and  the  United  States  was  a  poor  third.  Ger- 
many's electrical  exports  for  the  first  six  months  of  1914 
were  greater  by  about  $6,000,000  than  America's  record 
made  in  1913,  and  greater  by  about  $2,000,000  than  the 
best  estimate  made  for  1916,  namely  $32,500  000. 

German  electrical  exports  are  now  practically  nil  and 
liave  been  so  for  almost  two  years.  English  electrical  ex- 
ports reached  a  maximum  of  around  $37,000,000  in  1913, 
dropped  to  around  $25,000,000  in  1914  and  to  around  $22,- 
000,000  in  1915. 

Thus  the  export  trade  of  the  world  in  electrical  goods 
which  in  1913  was  in  the  neighborhood  of  $125,000,000  in 
1915  was  less  than  $50,000,000.  The  war  has,  of  course, 
curtailed  purchasing  power  but  it  is  hardly  true  that  the 
amount  of  electrical  goods  exported  during  1915  by  the 
different  nations  was  any  index  of  the  purchasing  power  in 
that  year. 

Ever  since  the  war  began  there  has  been  a  demand  by 
foreign  markets  for  electrical  goods  to  take  the  place  of 
those  formerly  supplied  by  Germany.  England  was  in  no 
position  to  look  for  foreign  trade,  and  even  if  the  trade 
were  offered  to  English  manufacturers  at  higher  prices  it 
would  have  been  refused.  English  manufacturers  had  their 
hands  full  supplying  the  needs  of  their  old  customers  and 
are  also  supplying  the  government  with  munitions. 

The  natural  place  for  these  foreign  orders  to  come  was 
Ihe  United  States — and  they  came.  Inquiries  almost  with- 
out number  were  sent  here.     Natives  of  almost  every  im- 
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I'o.lant  commercial  center  in  the  world  wanted  agencies  to 
handle  American  electrical  goods.  These  were  men  schooled 
in  the  art  of  selling  electrical  goods  in  their  native  lands. 

There  has  come  through  the  Electrical  World  inquiry 
after  inquiry  for  the  names  of  manufacturers  who  could 
furnish  electrical  goods  of  almost  every  type  and  descrip- 
tion in  large  quantities.  Lamps  were  wanted  by  the  mil- 
lions. There  were  inquiries  for  sockets  such  as  are  made  in 
Germany.  A  small  plant  in  Uruguary  wanted  a  few  miles 
of  wire,  a  couple  of  small  generators  and  a  thousand  or  so 
of  meters.  Germany  would  have  had  this  order  under 
normal  conditions  but  since  it  was  not  possible  to  obtain 
German  goods,  a  representative  was  sent  all  the  way  to 
the  United  States  to  place  this  order.  This  was  done 
because  the  South  America  representatives  of  American 
houses  had  never  given  service. 

After  seeing  a  few  of  the  inquiries  that  have  come  to  this 
country  and  after  seeing  the  monthly  totals  for  electrical 
goods  exported  from  this  country  the  question  naturally 
arises — "What  has  happened?"  It  is  certain  that  Amer- 
ican manufacturers  have  not  taken  advantage  of  the  op- 
portunity to  supply  the  markets  of  the  world  with  electrical 
goods. 

An  Indian  correspondent  of  the  London  Electrical  Review 
writes  "American  ceiling  fans  hold  a  good  grip  of  the  In- 
dian market,  but  the  deliveries  this  season  are  wofully  late; 
it  is  somewhat  astonishing  that  America  has  not  pushed  the 
electrical  accessories  business  more  strenuously  in  India. 
The  big  American  companies  have  hitherto  done  well  in  a 
big  machinery  way;  but  they  appear  to  have  neglected  the 
smaller  lines — in  which  there  is  money  to  be  made." 

A  prominent  American  export  broker  well  established  in 
the  London  trade  brought  orders  to  this  country  for  a  large 
quantity  of  wire  and  also  of  lamps.  He  could  not  place  the 
order.  Either  the  American  manufacturer  wanted  a  price 
that  was  prohibitive  or  he  would  promise  no  deliveries  bet- 
ter than  several  months  or  both.  There  seemed  to  be  a 
feeling  throughout  the  American  trade,  this  man  thought, 
that  there  was  enough  business  right  here,  so  why  bother 
with  exports.  Incidentally  this  order  went  to  a  Japanese 
manufacturer. 


TRADE  IN  INSULATING 

PAINTS  AND  COMPOUNDS 

Shortage  of  Dyes  and  Solvents  and  Other  Increased 

Costs  Lead  to  Advance  in  Prices  Which  Have 

Probably  Tended  to  Curb  Sales 

Business  in  insulating  paints  and  compounds  has  been 
good,  bad  and  indifferent.  By  this  is  meant  that  some 
manufacturers  have  had  a  wonderfully  fine  demand  for 
their  product,  some  a  poor  demand,  while  others  report 
a  normal  amount  of  sales.  It  is  well  known  that  there  has 
been  an  abnormally  large  demand  for  electrical  products 
requiring  insulating  paints  and  compounds.  Especially 
has  the  manufacture  of  motors  been  enormous.  Of  course, 
there  has  not  been  the  extension  of  systems  or  the  sale  of 
generators  and  cable  that  there  would  have  been  had  the 
prices  of  these  products  been  more  nearly  normal.  On  the 
other  hand,  it  is  probably  true  that  for  the  very  reason  of 
the  high  prices  of  electrical  products  and  the  slowness  of 
deliveries  many  motors,  generators,  cables,  etc.,  that  under 
ordinary  circumstances  would  have  been  scrapped  have 
instead  been  overhauled  and  repaired.  Motors  and  gener- 
ators have  been  rewound  to  save  the  expense  of  a  new 
machine  so  as  to  have  them  working  without  waiting  six  or 
eight  months,  as  would  be  necessary  were  a  new  machine 
ordered.  Consequently  there  has  been  a  wide  market  for 
insulating  paints  and  compounds,  especially  varnish. 

Business,  it  is  stated,  has  been  phenomenally  good  in  the 
sale  of  spirit  varnishes  and,  notwithstanding  the  above 
normal  prices  in  force  at  the  present  time,  the  demand  for 
this  product  exceeds  any  had  in  recent  years.  Factories 
making  spirit  varnishes,  it  is  understood,  have  been  work- 
ing overtime  since  last  fall.  This  business,  of  course,  has 
been  stimulated  somewhat  by  the  demand  for  quick-drying 
lacquers  for  coating  shells,  cartridges,  etc.,  being  made  for 
European  nations. 

This  market,  it  is  thought,  will  be  maintained  and  per- 


haps be  bettered.  It  is  expected  that  prices  will  come  down, 
and  dependent  upon  lower  prices  there  will  be  a  large 
amount  of  electrical  construction  work. 

On  account  of  higher  wages,  shipping  rates,  prices  of 
oils,  solvents  and  colors,  prices  have  advanced  proportion- 
ately over  the  prices  of  normal  times. 

The  cause  for  the  recent  advance  in  the  price  of  oils,  of 
course,  is  scarcity  of  seed  in  the  linseed  field  and  the  in- 
ability to  secure  bottoms  for  the  transport  of  oil  from 
China.  This  latter  reason  also  applies  to  fossil  and  semi- 
fossil  gums.  The  reason  attributed  by  the  petroleum  oil 
concerns  for  the  advance  is  the  high  price  of  crude  oil. 

The  advance  in  price  of  aniline,  as  is  well  known,  is  due 
to  the  inability  of  Germany  to  land  these  colors  in  this 
country.  The  advance  on  this  line  of  material  has  been 
tremendous.  As  an  example,  the  normal  price  of  nigrosino 
is  about  30  cents  per  pound  while  the  pre.sent  price  is 
.$3.50  per  pound  and  it  can  be  obtained  only  in  small  quan- 
tities. The  domestic  manufacturers  of  nigrosine  are  en- 
deavoring to  make  contracts  dating  from  Jan.  1,  1917,  at 
a  price  of  $1.50  per  pound  with  reductions  from  time  to 
time  covering  a  two-year  peiiod.  Unfortunately  these 
manufacturers,  it  is  understood,  are  not  prepared  to  make 
deliveries  before  January,  1917. 

Deliveries,  while  longer  than  under  ordinary  conditions, 
are  much  better  on  the  whole  than  they  were  a  few  months 
ago.  Freight  and  factory  congestion,  and  difficulty  of  get- 
ting deliveries  of  raw  products,  and  then  in  any  quantity 
have  been  responsible,  it  is  said,  for  the  longer  deliveries  of 
paints. 

Some  companies  have  been  compelled  to  make  inroads  on 
their  liquid  capital  to  make  necessary  extensions  because  of 
increasing  business,  and  there  are  indications  that  longer 
credits  will  be  expected  in  those  quarters  for  a  time  al. 
least.  On  the  whole,  however,  credits  and  collections  are 
good. 


DIPPED  LAMPS  BRING 

SATISFACTION  IN  CHICAGO 

More  than  300,000  in  Use  on  Commonwealth  Edison 

Lines,  and  Demand  Has  Greatly  Increased 

in   Past   Few   Months 

To  offset  the  extreme  brightness  of  the  larger  sizes  of 
tungsten  filament  lamps,  the  Commonwealth  Edison  Com- 
pany of  Chicago  about  six  months  ago  began  offering  cus- 
tomers 60-watt  opal  dipped  lamps  in  addition  to  the  clear- 
bulb  type.  Since  that  time  the  50-watt  size  in  both  the 
dipped  and  clear-glass  types  has  been  added  to  the  free  re- 
newal list,  and  the  company  is  endeavoring  to  persuade  cus- 
tomers to  use  the  opal  lamp  exclusively  in  the  50-watt  size 
in  spite  of  the  fact  that  the  cost  to  the  company  is  thereby 
increased  more  than  1  cent  per  lamp. 

Numerous  tests  were  made  on  the  dipped  lamps  before 
they  were  given  out,  and  at  first  wide  distribution  of  the  new 
units  was  not  strongly  encouraged.  With  the  increasing 
satisfaction  which  the  dipped  lamps  have  brought  to  custom- 
ers, the  demand  for  them  has  increased  and  the  company  has 
been  thoroughly  convinced  of  their  practicability.  The  re- 
sult has  been  that  dipped  lamps  in  the  larger  sizes  are  now 
being  strongly  advocated.  More  than  300,000  of  these 
lamps  are  now  in  use  on  customer's  premises. 

The  greatest  difficulty  the  company  encountered  was  in 
obtaining  a  satisfactory  dip  to  insure  reasonably  long  lamp 
life.  After  experimenting  with  eight  dips,  two  were  found 
which,  on  the  ordinary  60-watt,  type  B  tungsten  lamp,  give 
a  lamp  life  in  excess  of  1200  hours.  These  dips  are  made  by 
two  Chicago  concerns,  namely.  Heath  &  Milligan  Manufac- 
turing Company,  and  C.  E.  Franche  &  Company.  The  dip 
produced  by  these  two  concerns  is  now  being  used  exclusive- 
ly by  the  Commonwealth  Edison  Company. 

Tests  show  that  the  dip  absorbs  approximately  10  per  cent 
of  the  light  generated,  but  the  company  believes  that  this 
small  reduction  in  light  is  far  more  than  offset  by  the  im- 
proved quality,  the  eye  protection,  the  softer  shadows  and 
the  more  pleasing  lighting  effect  which  result  from  the 
larger  light-giving  surface.  The  dipped  lamps  possess  the 
added  advantage  of  being  more  readily  maintained,  since 
they  do  not  easily  accumulate  dirt  and  may  be  washed  with- 
out injury  to  their  coating. 
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Manufacturing  and  Industrial 

The  Staiulard  Wovt'ii  Fabric  ('(Hiipaiiy  hn.s  recently  moved 
its  e.xecutivi'  ami  .sales  oHices  from  l''iaminjjhani,  Mas.s.,  to 
Walpole,   Ma.ss. 

Federal  Trade  ("ommission  A|>|)ru|)riation. — The  House 
of  Representatives  has  passed  a  hill  fjrantinjj  appropria- 
tions of  .$44(;,000  for  the  Federal  Trade  Commission  for  the 
year  which  hefjan  the  first  of  July.  This  is  an  increase  of 
ipDl.OOO  over  the  past  year,  but  almost  ,$200,000  less  than 
asked    by   the   commission. 

The  Kice  &  Walden  Electric  Company,  Hartford,  Conn., 
has  recently  been  formed  and  is  the  successor  to  Willard 
A.  Rice,  electrical  contractor.  The  company  will  be  en- 
paged  in  electric  construction  and  repair  work.  Willard  A. 
Rice  is  president  and  treasurer  of  the  company;  Albert  E. 
Walden,  vice-president,  and   V.  A.  Sykes,  secretary. 

P.  W.  Sotham  &  Company,  40  Exchange  Place,  New 
York,  engineers,  have  recently  organized  a  company  to 
carry  on  general  electrical  construction  work,  such  as  erect- 
ing transmission  lines,  installation  of  submarine  cables, 
construction  of  underground  distributing  systems,  power 
plants,  lighting  plants,  electric  railway  systems,  etc. 

Protest  on  Transportation  Rates  Charged  on  Electric 
Lamps. — The  Portland  (Ore.)  Traffic  &  Transportation  As- 
sociation has  filed  a  protest  with  the  Interstate  Commerce 
Commisson  against  the  rate  charged  on  electric  lamps  from 
manufacturing  points  on  the  Atlantic  Seaboard  to  Portland. 
This  commodity,  under  the  present  rate,  takes  double  the 
first-class  rate  of  $7.40  per  100  lb.  The  commission  will 
be  asked  to  fix  a  lower  rate. 

H.  Boker  &  Company,  Inc.,  New  York,  have  opened  a  new 
electrical  department  in  which  will  be  handled  motors, 
dynamos,  fan  motors,  pumps,  etc.  The  company  has  se- 
cured the  sole  rights  as  agents  in  the  United  States  for  the 
celebrated  Italian  company,  Ercole  Marelli  &  Company.  C. 
H.  Champion,  formerly  vice-president  and  general  man- 
ager of  the  Kandem  Electric  Company,  New  York,  has  been 
appointed  manager  of  the  new  department,  with  J.  A.  Ryan 
as  assistant  manager. 

The  Calebaugh  Self-Lubricating  Carbon  Company,  1503 
Columbia  Avenue,  Philadelphia,  Pa.,  announces  that  the  "No- 
Spark"  carbon  brushes,  which  it  has  developed,  wear  smooth, 
take  a  high  polish  and  produce  a  rich-chocolate  color  gloss  on 
the  surface  of  the  commutator.  They  also  make  brush  con- 
tacts frictionless,  the  maker  further  points  out,  and  permit 
the  machines  to  run  noiselessly  with  a  minimum  amount  of 
wear  on  the  commutators.  The  brushes  are  moisture  proof 
and  will  not  chip,  it  is  claimed,  or  split  or  break. 

Central  Telephone  &  Electric  Company  Purchased. — F.  D. 
Phillips,  who  was  formerly  sales  manager  for  the  Wesco 
Supply  Company,  St.  Louis,  has  purchased  the  interests 
which  C.  H.  Wallis,  vice-president,  and  Leo  D.  Brandewiede, 
treasurer,  formerly  held  in  the  Central  Telephone  &  Electric 
Company  of  St.  Louis,  Mo.  Charles  C.  Brown,  the  company's 
former  secretary,  has  also  purchased  a  larger  interest  in 
the  company,  and  he,  with  James  S.  Cumings,  who  will  con- 
tinue as  president,  will  complete  the  active  directorate. 

Manufacturing  Companies  Consolidate. — The  Steel  Prod- 
ucts Company  and  the  Metals  Welding  Company  of  Cleve- 
land and  the  Michigan  Electric  Welding  Company  of  Detroit, 
all  manufacturers  of  automobile  and  gas  engine  parts  and 
accessories,  have  been  consolidated  under  the  name  of  the 
Steel  Products  Company.  According  to  an  official  statement, 
the  assets  of  the  combined  companies  amount  to  $2,397,467 
and  the  liabilities  to  $167,636.  C.  E.  Thompson,  who  has 
been  at  the  head  of  the  three  companies,  is  president  of  the 
consolidated  company. 

Present  Trade  Level  to  Continue. — F.  M.  Bernardin,  presi- 
dent of  the  B-R  Electric  &  Telephone  Manufacturing  Com- 
pany, Kansas  City,  Mo.,  foresees  a  continuance  of  the 
present  level  of  trade,  without  much  diminution,  if  any — 
and  without  much  increase — under  the  present  costs  of 
materials.  He  suggested  that  in  the  'smaller  towns  there 
was  disinclination  to  extend  service  lines  while  copper  is 
high.  Copper  at  24  cents  means  a  constantly  increasing 
business,  while  30  cents  seems  to  be  the  line  where  many 
managers  of  plants  hesitate.  The  larger  central  stations, 
however,  are  continuing  their  activities. 


Specialty    Firm    Dissolves  Because  of  Mexican  Trouble. — , 

Orr  <fe  Lockett,  one  of  ('hicago's  pioneer  business  houses, 
which  was  established  in  1872  and  which  has  had  a  national 
business  in  hardware  and  electrical  specialties,  has  gone 
into  voluntary  li<iuidation.  This  action  was  taken  when  it' 
became  necessaiy  for  Kenneth  Lockett,  vice-president,  and 
Harold  Lockett,  general  manager,  either  to  refuse  to  take, 
the  federal  oath  with  the  Illinois  National  Guard,  of  which 
they  are  officers,  or  to  (juit  business.  The  business  has  been 
turned  over  to  the  Chicago  Association  of  Credit  Men  to  liq- 
uidate. Liabilities  amount  to  $231,000  with  assets  at  $364,- i 
000,  of  which  $250,000  is  .stock  and  $114,000  is  accounts  re- > 
teivable. 

Sulphuric  Acid   Production   in   1915. — The   production  of 
sulphuric  acid,  expressed  in  terms  of  50  deg.  acid,  in  the 
United  States  in  1915  was  3,868,152  short  tons,  valued  at 
$29,869,080,  together  with   189,795   short  tons  of  oleum  or 
fuming   acid    of   different   strengths,   valued    at    $2,787,971, 
making  a  total  of  4,057,947  short  tons,  valued  at  $32,657,051.  '■ 
These  figures,  just  made  public  by  the  United  States  Geo-  '■ 
logical    Survey,   include   so-called   by-product  acid,   or  acid 
produced  at  copper  and  zinc  smelters.     The  production  of 
acid  from  this  source  in  1915  was  1,056,830  short  tons,  ex-  j. 
pressed  in  terms  of  50  deg.  acid,  valued  at  $7,042,126,  to-  i 
gether  with  59,189  short  tons  of  oleum  of  different  strengths, 
valued  at  $579,115. 

The  Esselstyn-Murphy  Company. — H.  H.  Esselstyn,  con-  \ 
struction  engineer  of  the  Detroit  Edison  Company,  and  L. 
F.    Murphy,   formerly   manager   of  the   Walkerville    (Ont.)  i 
Light  &  Power  Company,  have  formed  the  Esselstyn-Mur-  ! 
phy  Company,  which  is  to  be  engaged  in  engineering  work 
and  have  offices  at  1550  Penobscot  Building,  Detroit,  Mich. 
Mr.  Esselstyn  retains  his  connection  as  construction  engi- 
neer for  the  Detroit  Edison  Company  in  charge  of  design 
and  construction  of  all  power  and  heating  plants  and  build- 
ings.    For  fifteen  years  he  was  with  Westinghouse,  Church, 
Kerr  &   Company   of  New  York.     Mr.   Murphy   previously 
was  connected  with  the  J.  G.  White  Company  of  New  York, 
the  Detroit  Edison  Company  and  the  Walkerville  Light  & 
Power  Company. 

Ambler,  Ott  &  Riter  have  recently  been  organized  to 
engage  in  the  consulting  engineering  field  with  offices  in 
the  Kearns  Building,  Salt  Lake  City,  Utah.  The  members 
of  the  firm  are  J.  B.  Ambler,  O.  W.  Ott  and  L.  J.  Ritter. 
It  is  the  intention  of  this  firm  to  furnish  consulting  engi- 
neering services  on  hydraulic,  mechanical  and  electrical  in- 
stallations covering  investigation,  design,  purchasing  and 
installation.  The  firm  will  be  equipped  to  furnish  super- 
vision on  construction  work,  and  will  also  engage  in  the 
operating  management  of  electrical  and  mechanical  plants 
for  factories,  mines,  mills  and  allied  industrial  enterprises. 
A  feature  of  its  work  will  be  to  act  as  engineering  repre- 
sentative of  Eastern  manufacturers,  who  desire  to  have 
supervised  the  installation  and  operation  of  special  electrical 
and  mechanical  equipment  sold  throughout  this  territory. 


NEW  YORK  METAL  MARKET  PRICES 

f .Tune  27 ^     , July  3 ^ 

Selling  Prices  Selling  Prices 

Bid          Asked  Bid          Asked 

£          s        d  £           s        d 

London,  standard  spot 102        0        0  101        15        0 

Prime  Lake 26.621/2  to  26.871/2 1  26.25       to  26.75t 

Electrolytic 26.621/.  to  26.87i/2t  26.00      to  26.50t 

Casting    24.00       to  24.25t  23.87 1/2  to  24. 121/2 1 

Copper  wire 29.00      to  31.00t  29.00       to  31.00t 

Lead 7.00  7.00 

Nickel 45.00       to  50.00  45.00       to  50.00 

Sheet  zinc,  f.o.b.  smelter.  .  .               19.00t  IS.OOt 

Spelter 11.67%  to  11. 921/2  10. 671/2  to  II.I71/2 

Tin,  straits 39.00  39.37y2t 

Aluminum,  98  to  99  per  cent  60.00       to  62.00t  58.00       to  60.00t 


OLD  METALS 

Heavy  copper  and  wire.  ..  .        17.00  to  18. OOf  17.00  to  18. OOt 

Brass,  heavv    11.00  to  11. 25t  10.50  to  11. OOt 

Brass,  light" 9.00  to    9.50t  9.00  to    9.50t 

Lead,  heavy   5.25  to    5.50t  5.25  to    5.50t 

Zinc,  scrap   9.00  to    9.50t  9.00  to    9.50t 

•COPPER  EXPORTS 

Total  tons  for  June 35,753 

tNominal. 
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'  Corporate  and  Financial 

Alabama  Traction,  Light  &  Power  Company,  Ltd.,  Bir- 
mingham, Ala. — In  his  annual  report  for  the  year  ended 
Dec.  31,  1915,  President  James  Mitchell  says:  "In  the  direc- 
tors' report  of  the  previous  year  it  was  intimated  that 
the  earnings  of  the  company  would  experience  a  material 
increase  during  the  year  1915,  and  a  reference  to  the  con- 
solidated income  and  operating  statement  will  show  how  well 
this  expectation  has  been  realized.  An  even  better  showing 
would  have  been  made  had  it  not  been  for  the  inability 
of  several  large  customers  to  obtain  the  promised  deliveries 
of  their  apparatus,  ordered  from  the  electrical  manufac- 
turers. While  the  district  in  which  this  company  operates 
has  not  yet  experienced  any  direct  benefit  from  the  large 
munition  and  supply  business  which  has  favored  many  sec- 
tions of  the  country,  there  has  nevertheless  been  a  steady 
and  sound  improvement  in  fundamental  conditions.  The 
company  has  been  fortunate  in  having  been  able  to  stimu- 
late in  several  directions  the  industrial  advancement  of 
the  community  served  by  it,  notably  at  Anniston,  where  an 
important  steel  and  ordnance  plant  has  been  opened  up,  anu 
in  Clay  County,  where  valuable  graphite  deposits  are  now 
being  operated  economically,  due  in  no  small  measure  to  the 
adequate  supply  of  cheap  power."  The  consolidated  income 
and  operating  account  for  the  company  and  subsidiaries 
follows: 

Operating  revenue  : 

Light  and  power  department $876,270 

Railway  department 86,349 

Gas  department 46,895 

Water  department 4,832 

.$1,014,346 
Deduct : 

Rebates  and  discounts $35,164 

Reserve  for  bad  debts 6,668 

41.832 

Net  operating   revenue $972,514 

Deduct  opeiating  expenses  ; 

Light  and  power  department $285,760 

Railway  department 71,676 

Gas   department    34,954 

Water  department 3,848 

General  expenses 6,671 

402.909 

Net  operating  income $569,605 

Add: 

Interest  on  bonds  owned $408 

Interest  on  open  accounts  of  subsidiaries.  .  .  .      52,815 

Interest  on  notes,  deposits,  etc 20,979 

Profit  on  foreign  exchange 2,440 

Interest  on  loans 4,503 

81,145 

Gross   income    $650,750 

Deduct : 

Interest  on  open  accounts 389 

Gross  income  before  deducting  bond  interest  and  de- 
preciation            $650,361 

Duquesne  Light  Company,  Pittsburgh,  Pa. — The  annual 
report  for  the  year  ended  March  31  states  that  owing  to  the 
depression  in  general  business  conditions  which  had  existed 
in  the  Pittsburgh  district  since  the  inception  of  the  war  in 
Europe,  no  material  increase  in  the  company's  business  was 
shown  until  early  in  July.  From  that  time  until  the  end  of 
the  year  the  demand  for  electric  energy  for  light,  and 
especially  for  power,  increased  rapidly.  This  is  shown  by 
the  increase  of  6147  contracts  during  the  year,  representing 
a  lighting  load  of  7566  kw.  and  a  power  load  of  33,200  hp. 
Municipal  lighting  shows  an  increase  of  601  tungsten  and 
254  arc  lamps.  The  installation  of  the  four  18,000  kva. 
turbo-generators  at  Brunot  Island,  and  the  extensions  to 
the  cable  transmission  system  (made  during  the  previous 
year),  provided  additional  capacity  to  take  care  of  the  in- 
creased load  due  to  the  above-mentioned  improvement  in 
business,  although  the  entire  system  was  taxed  to  its  limit 
to  do  so.  On  account  of  these  conditions  it  was  impossible 
to  close  doviTi  any  of  the  smaller  power  stations,  as  the 
capacity  of  these  plants  was  required  to  assist  in  carrying 
the  load.  In  order  to  meet  the  rapidly-growing  demand  for 
energy,  the  company  has  found  it  necessary  to  increase  the 
capacity  of  the  Brunot  Island  Power  Station  by  the  installa- 
tion of  a  40,000-kw.,  cross-compound  turbine  unit  and  an 
additional  18,000-kva.  turbine  unit.  These  turbines  and  the 
necessary  auxiliary  equipment  are  now  under  order,  with 
delivery  promised  for  September  of  this  year.  It  is  fully 
expected  to  have  this  installation  in  operation  in  December, 


1916.  There  is  also  under  contract  a  submerged  storage  pit, 
the  use  of  which  will  more  safely  provide  for  the  storage  of 
coal,  large  quantities  of  which  are  purchased  during  the 
-summer,  at  which  time  it  can  be  most  advantageously  ob- 
tained. During  the  year  construction  of  the  high-voltage 
steel  tower  line  to  the  Beaver  Valley  was  started.  It  is 
expected  that  this  line  will  be  in  service  within  the  next 
year  and  that  power  will  be  supplied  from  Brunot  Island 
over  it  to  the  Beaver  County  Light  Company,  The  Beaver 
Valley  Traction  Company  and  the  entire  Beaver  Valley. 
This  district  is  developing  very  rapidly  and  it  is  expected 
that  a  very  large  power  load  will  be  secured. 

A  summary  of  income  and  profit  and  loss  for  the  year 
ended  March  31,  1916,  follows: 

Gross  earnings $5,368,025 

Operatmg  expenses  : 

I'roduction    $1,300,424 

Transmission  and  distribution    456,712 

Customers'    67,413 

Municipal  street  lighting ,  .         84i887 

Laboratory    21,803 

(Commercial    187,322 

(general  and  miscellaneous 389,482 

Steam  heading 4,820 

Total   operating   expenses $2,512  863 

Taxes    160,011 

Total  operating  expenses  and  taxes 2,672,874 

Net    earnings    $2,695,151 

Other  income : 

Dividends  and  inteiest  on  stocks  and  bonds 

owned $54,215 

Interest  and  discount 170,171 

Total  other  income 224,386 

Total  income   $2,919,537 

Deductions  from  income  : 

Rent  of  leased  properties $173,036 

Rent  of  power  stations 291,237 

Interest  and  discount 163,314 

Miscellaneous    23,535 

Total  deductions  fi-om  income 651,122 

Net  income  before  deducting  fixed  charge $2,268,415 

Fixed  charge — interest  and  funded  debt 76,681 

Net  income  after  deducting  fixed  charge $2,191,734 

Other  deductions  : 

Discount,  taxes  and  expenses  in  connection 

with  the  sale  of  securities $306,242 

Improvements  and  betterments  written  off..  24,437 

I'rovision   for   depreciation 246,568 

Total  other  deductions 577,247 

Net  income  for  the  year $1,614,487 

Surplus  April  1,  1915 571,116 

Gross  surplus   $2,185,603 

Deductions  from  surplus  : 

Dividends  on   preferred   stock $205,702 

Dividends  on  common  stock 1,264,706 

Deferred    account,    improvements   and   bet- 
terments, written  off 95.774 

Total   deduction   from  surplus 1,566,182 

Surplus  March  31,  1916,  per  balance  sheet $619,421 

Interstate    Electric    Corporation,    New    York,    N.    Y. — An 

initial  dividend  of  1  per  cent  on  the  $1,000,000  of  common 
stock  has  been  announced,  payable  on  July  1. 

Nevada-California  Electric  Corporation,  Denver,  Col. — 
The  directors  have  declared  a  semi-annual  dividend  of  2.5 
per  cent  on  the  outstanding  preferred  stock,  payable  on 
July  25  to  stockholders  of  record  on  July  15.  The  dividend 
is  the  first  one  paid  by  the  new  corporation  formed  last 
year  to  take  over  the  Navada-California  Power  Company, 
the  Southern  Sierras  and  associated  companies.  The  divi- 
dend is  to  be  paid  out  of  earnings  during  the  first  six 
months  of  the  present  year. 

Public  Service  Corporation  of  New  Jersey,  Newark,  N.  J. 
— The  quarterly  dividend  for  June  of  2  per  cent,  which  is  an- 
other increase,  has  been  announced.  The  March  dividend 
was  1.75  per  cent.  Each  year  since  1907,  when  the  dividend 
was  3  per  cent,  the  company  has  made  some  increase  in  the 
dividend.    In  1915  the  dividend  was  6.25  per  cent. 

Union  Gas  &  Electric  Company,  Cincinnati,  Ohio. — On 
June  28  it  was  announced  that  the  company  had  sold  11,900 
shares  of  the  Cincinnati  Gas  &  Electric  Company's  stock 
to  strong  interests  and  that  it  will  likely  not  find  its  way 
back  to  the  market.  This  stock  was  received  from  time  to 
time  for  improvements  and  extensions  made  on  the  Cin- 
cinnati Gas  &  Electric  Company's  property.  The  price  is 
said  to  have  been  around  the  present  market  figure. 
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New  Utility  and  Industrial  Companies 

The  Kiile  &  llryan  Company  has  ht'oii  iticorporatod  with 
a  capital  stock  of  $1(),()(H)  by  W.  K.  Hiyan,  Fred  Kale  and 
J.  F.  Dcviiie,  to  manufacture  electric  si^!:^s. 

The  Newlon  (Teim.)  lAfihi  &  Tower  Company  has  been 
incorporated  with  a  capital  stock  of  .$'2,000  by  R.  W. 
Cleniiner,  W.  A.  Prince,  J.  E.  Cook,  and  others. 

The  Comment  I.i^ht  Company  of  Heaver  Falls,  Pa.,  has 
been  chartered  with  a  capital  stock  of  .$r),000.  C.  J.  Brown 
of   Pittsburj>:h,   Pa.,   is  one   of  the   incorporators. 

The  .Amber  Electric  Construction  Company  of  Chicago. 
111.,  has  been  incorporated  with  a  capital  stock  of  $20,000 
l)y  Robert  L.  Lehr,  L.  Cleary  and  John  V.  Cleary. 

The  National  Power  Company  of  Richmond,  Va.,  has  been 
incorporated  with  a  capital  stock  of  $25,000.  The  officers 
are:  S.  R.  Nichols,  president,  and  S.  Potter,  secretary  and 
tieasurer. 

The  Albany  Liphting  Company  of  Clinton,  Iowa,  has 
been  incorporated  with  a  capital  stock  of  $10,000  by  C.  E. 
Peck,  C.  A.  Olds,  H.  R.  Senior,  K.  D.  Slocum  and  James 
Beach. 

The  Gurdon  (Ark.)  Electric  Company  has  been  incor- 
porated by  F.  L.  Stut,  R.  Swartz  and  G.'  P.  Whittington. 
The  company  proposes  to  construct  and  operate  an  electric- 
lig-ht  plant  and  ice  factory. 

The  Hookstown  (Pa.)  Light  Company  has  been  in- 
corporated with  a  capital  stock  of  $5,000  by  J.  R.  McNary, 
G.  H.  Pifer  of  Pittsburgh,  Pa.;  H.  H.  Montgomery  of  Whit- 
aker.  Pa.,  and  E.  W.  Washabaugh  of  Dormont,  Pa. 

The  Peerless  Iowa  Electric  Sign  Company  of  Sioux  City, 
Iowa,  has  been  incorporated  with  a  capital  stock  of  $120  000 
to  manufacture  and  operate  talking  electric  signs.  The  in- 
corporators are:  R.  L.  Turner,  F.  W.  Webb  and  S.  W. 
DeWolf. 

The  Thomas  H.  Keffel  Manufacturing  Company  of  St. 
Louis,  Mo.,  has  been  incorporated  by  Thomas  H.  Keffel,  C.  D. 
Halley,  J.  M.  Smith  and  others.  The  company  is  capitalized 
at  $100,000  and  proposes  to  manufacture  and  deal  in  elec- 
trical machines  and  appliances. 

The  Sandusky  Creek  Township  Power  Company  of  Frank- 
lin, Pa.,  has  been  incorporated  with  a  capital  stock  of  $5,000 
to  operate  an  electric  light  plant  in  Sandusky  Creek  Town- 
ship. The  incorporators  are:  J.  B.  Brooks,  M.  C.  Cornell 
and  Joseph  McCormick  of  Erie. 

The  Westfield  (Me.)  Electric  Company  has  been  in- 
corporated by  R.  J.  Colbath,  H.  A.  Anderson  of  Mars  Hill, 
Me.,  and  A.  C.  Frost  of  Limestone,  Me.  The  company  is 
capitalized  at  $10,000  and  proposes  to  construct  and  operate 
an  electric  light  and  powerplant. 

The  United  States  Steel  Electric  Company  of  Connells- 
ville,  Pa.,  has  been  incorporated  with  a  capital  stock  of 
$125,000  by  Robert  Lock  of  Apollo,  Pa.;  Wor-th  Kilpatrick, 
Frank  E.  Markell,  Robert  Norris  and  F.  T.  Evans  of  Con- 
nellsville.     Robert  Lock  is  president. 

The  Scott  Elevator  Company  of  Yonkers,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $1,000  for  the  purpose 
of  manufacturing  elevators,  hoisting  machinery,  engines, 
dynamos,  etc.  The  incorporators  are:  E.  E.  Gorton  and 
Spreckels  C.  Scott,  34  Montgomery  Place,  Yonkers,  N.  Y. 

The  Willis  Construction  Company  of  New  York,  N.  Y., 
has  been  chartered  with  a  capital  stock  of  $10,000  for  the 
purpose  of  doing  a  general  contracting,  electrical  contract- 
ing business,  etc.  The  incorporators  are:  E.  Ellis,  C. 
Combes  and  E.  W.  Stitt,  Jr.,  New  York,  N.  Y. 

The  Port-0-Phone  Corporation  of  Esopus,  N.  Y.,  has 
been  chartered  with  a  capital  stock  of  $100,000  for  the 
purpose  of  manufacturing  apparatus  and  devices  for  in- 
tensifying sound  and  for  transmission  of  sound.  The  in- 
corporators are:  J.  J.  Baker,  H.  Leyser  and  S.  C.  Porter, 
1919  Broadway,  New  York,  N.  Y. 

The  Albia  Light  &  Railway  Company  has  filed  articles  of 
incorporation  under  the  laws  of  the  State  of  Delaware. 
The  company  has  a  capital  stock  of  $500,000  and  proposes 
to  own  and  operate  railways  outside  of  the  State  of  Dela- 
ware. The  incorporators  are:  Merle  R.  Walker,  A.  L. 
Fowle  and  A.  S.  Leland  of  New  York,  N.  Y. 


Trade  Publications 

Traflic  Posts. — The  (Jeorge  Cutter  Company,  South  Bend, 
Ind.,  has  piepared  a  folder  which  describes  and  illustrates 
its  "Safety  First"  traflic  posts. 

Nippers  and  Pliers.— The  Utica  (N.  Y.)  Drop  Forge  & 
Tool  (lompany  has  prepared  an  illustrated  bulletin  which 
describes  various  types  of  nippers  and  pliers. 

Turbine  Exciter  Sets. — The  Terry  Steam  Turbine  Com- 
pany, Hartford,  (Jonn.,  has  issued  a  catalog  which  contains 
information  on  its  Duplex  turbine  exciter  sets. 

Motor-Generator  Sets. — The  Electric  Specialty  Company, 
Stamford,  Conn.,  has  published  Bulletin  No.  207  on  its 
motor-generator  sets  for  battery-charging  and  signal  work. 

Electric  Clocks. — The  Warren  Clock  Company,  Ashland, 
Mass.,  has  issued  an  illustrated  folder  which  contains  in- 
formation on  its  electric  clock  which  was  recently  described 
in  these  columns. 

Direct-Current  Motors. — The  C  &  C  Electric  &  Manufac- 
turing Company,  Garwood,  N.  J.,  has  issued  Bulletin  No. 
102-X  on  its  Type  IB  motors  with  commutating  poles  and 
with  ratings  up  to  10  hp. 

Turbine  Water  Wheels. — James  Leffel  &  Co.,  Springfield, 
Ohio,  have  issued  Bulletin  No.  54,  which  is  attractively  illus- 
trated in  colors  and  which  contains  information  on  several 
types  of  turbine  water  wheels. 

Low-Voltage  Transformers.^ — Bertrand  F.  Miller,  Trenton, 
N.  J.,  has  prepared  an  illustrated  booklet  which  contains 
information  on  Ajax  "low-lite"  transformers,  bell  trans- 
formers and  sign  transformers. 

Motor-Generator  Charging  Outfit. — The  Kewanee  (111.) 
Private  Utilities  Company  has  prepared  an  illustrated 
folder  descriptive  of  its  motor-generator  sets  for  charging,, 
starting  and  lighting  batteries. 

Electric  Tractors. — The  Gallon  (Ohio)  Dynamic  Motor 
Truck  Company  has  prepared  an  illustrated  folder  which 
contains  information  on  a  special  type  of  electric  tractor 
adapted  for  use  in  lumber  yards. 

Attachments  for  Pull  Sockets. — Bulletin  No.  15-20,  is- 
sued by  Harvey  Hubbell,  Inc.,  Bridgeport,  Conn.,  contains 
information  on  and  illustrations  of  attachments  for  pull 
sockets  and  also  information  on  "Knostrain"  bushings. 

Portable  Motion-Picture  Lighting  Unit. — The  Universal 
Electric  Stage  Lighting  Company,  240  West  Fiftieth  Street, 
New  York,  is  sending  out  an  illustrated  bulletin  descriptive 
of  its  new  portable  lighting  unit  for  motion-picture  work. 

Conduit  Wrench. — The  Mechanical  Specialties  Company,. 
Peoples  Gas  Building,  Chicago,  111.,  is  sending  out  several 
illustrated  bulletins  which  contain  information  on  a  con- 
duit wrench  which  was  recently  described  in  these  columns.. 

Induction-Type  Heaters. — The  Coin  Machine  Manufactur- 
ing Company,  Portland,  Ore.,  has  prepared  several  bulletins^ 
which  describe  and  illustrate  its  induction-type  electric  wa- 
ter heater  and  electric  melting  pot  for  type-casting  ma- 
chines. 

Small  Generating  Plants. — The  Warner  Lamp  Company,. 
Davenport,  Iowa,  has  prepared  a  large-sized  catalog  and; 
several  illustrated  bulletins  which  contain  much  informa- 
tion on  various  types  of  gasoline-engine-driven  lighting- 
plants  and  the  uses  to  which  the  plants  can  be  put. 

Ball  Bearings. — Catalog  No.  B-3,  which  has  been  prepared 
by  the  Gurney  Ball  Bearing  Company,  Jamestown,  N.  Y.,  is- 
attractively  illustrated  and  contains  a  large  amount  of  in- 
formation on  various  types  of  ball  bearings  and  the  uses 
to  -which  they  are  put.  The  company  has  also  prepared  Bul- 
letin No.  G-1,  descriptive  of  applications  of  radio-thrust 
bearings. 

Lighting  Fixtures. — The  Frank  Adam  Electric  Company, 
St.  Louis,  Mo.,  has  prepared  several  attractively  illustrated' 
catalogs  which  contain  information  on  its  lighting  fixtures. 
Catalog  No.  2  lists  various  types  of  "Reflectolytes,"  while 
Catalog  No.  28  contains  information  on  various  types  of 
ornamental  semi-indirect  lighting  and  direct-lighting  fix- 
tures. The  company  has  also  prepared  Catalog  No.  22  on' 
knife  switches,  panelboards,  steel  cabinets,  switchboard  ma- 
terial, etc. 
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New  England 


OAKFIKbU,  MK. — The  Oakfleld  Light  & 
Power  Company,  recently  organized  with  a 
capital  -stock  of  $10,000,  proposes  to  oper- 
ate an  electric-light  and  power  plant  in 
Oakfleld.  Nelson  C.  Martin,  Walter  K.  Mat- 
thews of  Oakfleld,  and  William  H.  Kelley 
of  Bangor  are  among  the  incorporators. 

MILTON,  N.  H. — Plans  are  being  pre- 
pared, it  is  reported,  by  I.  W.  Jones,  engi- 
neer, for  construction  of  a  power  house 
to  cost  about  $100,000. 

ST.  ALBANS,  VT. — The  Public  Service 
Commission  has  granted  the  I'ublic  Klec- 
tric  Light  Company  of  St.  Albans  per- 
mission to  erect  a  high-tension  transmission 
line  from  its  power  plant  at  Fairfax  to  the 
substation  on  the  outskirts  of  the  village 
of  Milton,  a  distance  of  about  7  miles,  upon 
a  private  right-of-way  ;  also  to  install  an 
electric  distributing  system  in  the  town  and 
village  of  Milton.  The  company  has  also 
been  authorized  by  the  commission  to  issue 
$20,000  in  capital  stock  to  cover  the  cost 
of  the  above  work. 

BOSTON,  MASS. — Bids  will  be  received 
at  the  office  of  John  Grady,  fire  commis- 
sioner, Fire  Department  of  the  city  of  Bos- 
ton, Bristol  Street,  Boston,  until  July  10  for 
work  in  connection  with  underground  fire 
alarm  service,  consisting  of  laying  2965  ft. 
of  single  duct,  473  ft.  of  two  ducts,  26  ft. 
of  four  ducts,  setting  about  22  lamp-posts 
and  one  test  post.  Specifications  may  be 
obtained  at  the  office  of  superintendent  of 
fire  alarms,  Fire  Department,  Bristol 
Street. 

BOSTON,  MASS. — Bids  virill  be  received 
at  the  office  of  John  Grady,  fire  commis- 
sioner. Fire  Department,  Bristol  Street.  Bos- 
ton, until  July  14  for  furnishing  rubber-in- 
sulated covered  cable,  consisting  of  1000  ft. 
of  61-conductor,  3761  ft.  of  20-conductor, 
4.')43  ft.  of  15-conductor,  12.482  ft.  10-con- 
ductor.  10,162  ft.  of  6-conductor  and  4928 
ft.  of  4-conductor  cable.  Specifications  may 
be  obtained  at  the  office  of  the  superintend- 
ent of  fire  alarms.  Fire  Department,  Bristol 
Street. 

MILFORD,  MASS. — The  Milford  Electric 
I..ight  &  Power  Company  has  applied  to  the 
State  Board  of  Gas  and  Electric  Light  Com- 
missioners for  permission  to  issue  $62,500  in 
capital  stock,  the  proceeds  to  be  used  to  take 
up  floating  indebtedness  and  for  further  ad- 
ditions to   its   plant. 

PROVIDENCE,  R.  I. — The  City  Council 
tias  appropriated  $55,000  for  new  fire-alarm 
equipment  for  the  Fire  Department. 

TORRINGTON,  CONN. — Plans  have  been 
prepared  by  Wilburn  Workman,  architect, 
for  construction  of  a  reinforced  concrete 
boiler  house  at  422  Main  Street  for  Henry 
Riler.  The  heating  plant  will  also  be  en- 
larged. 


Construction 

News  cf  Projects,  Plans,  Bids  and  Con- 
tracts.    Notes  on  Work  Under  Way 


Middle  Atlantic 

BROOKLYN,  N.  Y. — Bids  will  be  received 
by  C.  B.  J.  Snyder,  superinlendent  of  school 
"building.  Board  of  Education,  Park  Avenue 
and  Fifty-ninth  Street,  New  York.  N.  Y.. 
tintil  July  17  for  additions,  alterations  and 
repairs  to  the  electric  equipment  in  Public 
Schools  26,  45,  84,  136  and  Manual  Training 
High  School,  borough  of  Brooklyn.  Blank 
forms,  plans,  etc.,  may  be  obtained  at  the 
above  office  and  at  branch  office,  131  Liv- 
ingston  Street,   Brooklyn. 

BUFFALO,  N.  Y.— The  contract  for  il- 
luminating the  streets  of  Buffalo  during 
the  Shriners'  convention  in  July  has  been 
awarded  to  Frederick  Truscott  &  Son  Com- 
pany. About  20  miles  of  copper  wire  and 
more  than  17,000  colored  bulbs  will  be 
used    to  carry   out   the   scheme. 

LONG  ISLAND  CITY,  N.  Y. — Plans  and 
estimates  are  being  prepared  by  the  engi- 
neers of  the  Long  Island  Railroad  Company 
for  extension  of  the  electric  zone  of  the 
company  from  Lynbrook  to  Babylon,  a  dis- 
tance of  about  19  miles. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  C.  B.  J.  Snyder,  superintendent 
of  school  buildings,  Department  of  Educa- 
tion, Park  Avenue  and  Fifty-ninth  Street, 
New  York,  until  .July  12  for  alterations  in 
Public  Schools  4  0,  4  2,  4  3  and  Morris  High 
School,  Borough  of  the  Bronx.  Blank 
forms,  si>ecifications,  etc.,  may  be  obtained 
at  the  above  office. 

NEW  YORK,  N.  Y.— Bids  will  be  received 
by  the  Public  Service  Commission,  120 
Broadway.  New  York,  until  July  17  for  con- 
struction of  a  railroad  duct  for  the  Lexing- 
ton Avenue  subway.  The  duct  line  to  con- 
sist of  a  line  of  30  ducts  extending  through 
Walton  Avenue  and  East  157th  Street  from 
a  point  near  153d  Street  to  River  Avenue  in 
the  borough  of  the  Bronx. 

ROCHESTER,  N.  Y.— The  City  Council 
has  adopted  an  ordinance  requesting  the 
Rochester  Railway  &  Light  Company  to  in- 
stall conduits  in  Clarissa  and  Lowell  Streets 
and  in  Clinton  Avenue 


WAVERLY,  N.  Y. — Plans  are  being  con- 
sidered b.v  the  Sa.vre  Electric  (Company  and 
the  Board  of  Trustees  for  extensions  to 
the  local  electric-lighting  system. 

BLOOMSBURG,-  I'A. — The  Columbia  & 
Montour  Electric  Company  of  Bloomsburg 
has  entered  into  a  contract  with  the  Phila- 
dcliihia  &  Reading  Railroad  Company  to 
I'nrnish  electricity  to  operate  the  signals 
and  light  the  stations  from  I^ewisburg  tf) 
Newbeny,  malting  delivery  of  current  at 
West  Milton.  Electricity  will  be  distributed 
over  the  compan.v's  private  lines. 

CHESTER,  PA. — The  Beacon  Light 
Comjian.v  of  Chester  has  engaged  John  T. 
Windrim.  Commonwealth  Building,  T'hila- 
ilelphia.  to  prepare  ijlan.s  for  i)toposed  new 
power  house,  to  cost  $1,000,000. 

ERIE,  PA. — Bids  will  be  received  by  the 
Commissioners  of  Water- Works,  City  Hall, 
lilrie,  until  .July  14  for  furnishing  and  ei'ect- 
ing  a  20,000,000-gal.  turbine-driven  cen- 
trifugal condensing  pumping  engine.  Plans 
and  specifications,  etc.,  may  be  obtained 
at  the  office  of  the  commissioners,  Erie, 
,nnd  at  the  office  of  Chester  &  Fleming,  en- 
gineers. Union  Bank  Building,  Pittsburgh, 
Pa.  George  C.  Gensheimer  is  secretary  of 
commissioners. 

HARRISBURG,  PA. — Governor  Brum- 
baugh has  approved  the  merger  of  the 
Bucks  County  and  the  Doylestown  Elec- 
tric Companies  into  the  T>enpsylvania-New 
Jersey  Power  &  Light  Company,  with  a 
capital  stock  of  $100,000.  Snyder  L. 
Wright,  of  Philadelphia.  Pa.,  is  president 
and  Gaylor  Thompson  of  Trenton.  N.  J.,  is 
vice-president  of  the  consolidated  com- 
pany. 

HERSHEY,  PA.  —  Preliminary  surveys 
are  being  made  by  the  Hershey  Traction 
Company  for  a  16-mile  extension  in  Le- 
banon and  Lancaster  counties. 

LANSFORD  PA. — The  Coimcil  has 
passed  an  ordinance  granting  the  Panther 
Valley  Electric  Company  permission  to 
erect  hieh-tension  transmission  lines 
through  the  town  to  the  new  svdistntion 
of  the  company  over  the  veto  of  the  Chief 
Burgess  Gnllagher.  An  injunction  will  be 
served   on   the  company  by  the   Burgess. 

PHILADELPHIA.  PA. — Bids  will  be  re- 
ceived at  the  office  of  the  commanding  of- 
ficer. Frankford  Arsenal.  Philadelphia.  Pa., 
until  July  15  for  furnishing  master  clock, 
relay   panel,   chronographs,  etc. 

POTT.SVTLLE.  PA. — Steps  will  soon  be 
taken  to  merge  the  Tremont  &  Pine  Grove 
Electric  Light,  Heat  &  Power  Compiny  of 
Tremont,  and  the  Auburn  (Pa.)  Electric 
Light  Company  with  the  Eastern  Pennsyl- 
vania Light,  Heat  &  Power  Company  of 
Pottsville. 

ZELIENOPLE,  PA. — Bonds  to  the  amount 
of  $12,000  have  been  voted  for  improve- 
ments to  the  water-works  svstem  and  to 
acquire    an    electric-lighting    plant. 

FREEHOLD.  N.  J. — The  Monmouth 
County  Electric  Company  of  Freehold  has 
applied  to  the  Board  of  Public  Utilitv  Com- 
missioners for  permission  to  issue  $325,000 
in  capital  stock  for  improvements  to  its 
system.  The       company       has       recently 

changed  hands.  Charles  A.  Porter.  Jr.,  of 
Philadelphia,  Pa.,  is  interested  in  the  com- 
pany. 

Nl^lWARK.  N.  J. — The  Public  Service 
Corporation  has  voted  to  increase  its  cap- 
ital stock  from  $25,000,000  to  $50,000,000. 
The  new  stock  will  be  issued  from  time  to 
time  for  extensions  and  betterments  to  its 
plants  and  systems. 

NK'V^'APTv'^  ]\r  T. — A  nowe'-  bou'^e.  to  cost 
about  $9,000,  will  be  erected  in  connection 
with  the  new  manufacturing  plant  for  the 
Sjjlitdorf  Electrical  Company  at  340  High 
Street.  Menk  &  Johnson  are  engineers  in 
charge  of  the  work. 

BALTIMORE  MD — T>l,nns  have  bc>-'i  pre- 
pared by  the  United  Railways  &  Electric 
Company,  Continental  Building,  for  the 
construction  of  a  transformer  station  to 
be  erected   near   Electric   I'ark. 

WARWOOD,  W.  VA. — The  Wheeling  (W. 
Va. )  Electric  Company,  it  is  reported,  has 
been  awarded  a  contract  to  install  100 
street  lamps  in  Warwood. 

NARROWS,  VA. — The  Narrows  Light  & 
Power  Company  has  i)etitioned  Congress 
for  permission  to  consti'uct  a  dam  at  Nar- 
row Falls  of  New  River.  The  company 
proposes  to  construct  a  hydroelectric  plant 
at  the  falls. 

WASHINGTON,  D.  C— Steps  have  been 
taken    by    the    Fourteenth    Street    Business 


Men's  Association  to  secure  a  better  light- 
ing  system   on    that    thoroughfare. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect. Treasury  Department,  Washington, 
D.  C,  until  July  24  for  ventilating  apparatus 
in  room  No.  410,  supervising  architect's  of- 
fice.     For  details  see  proposal  columns. 

WASHINGTON,  I).  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supi)lies  and  Ac- 
counts, Navy  Department,  Washington, 
\).  C.  foi-  furnishing  at  the  vari(jus  navy 
\ards  and  naval  station  supplies  as  follows: 
Brooklyn,  N.  Y.,  Schedule  1)833 — 10  electric- 
ally-operated ice  cream  freezers ;  Schedule 
9862 — furnishing  and  installing  one  oil- 
burning  forge  furnace;  9856—400  chemical 
thermometers,  150  thermometers  for  storage 
batteries,  miscellaneous  mechanical  ther- 
mometers, 1100  mercurial  thermometers, 
650  mercury  thermometers.  200  water  ther- 
mometers; Schedule  9835 — 150  coaling 
ti  ucks  ;  Schedule  9850 — one  1-hp.  electrically 
driven  blower,  one  6-hp.,  22-volt  motor  ; 
Schedule  9839 — 11,700  ft.  interior  communi- 
cation cable,  miscellaneous  material  for 
switchboard  panels,  1500  rolls  of  tape  for 
electrical  purposes,  miscellaneous  single- 
conductor  wire  ;  Schedule  9829 — one  5-kw. 
radio  transmitting  set  ;  Schedule  9832 — 
12.000  ft.  lighting  and  power  wire,  30,000  ft. 
telephone  wire,  3200  lb.  weatherproof  wire; 
Schedule  9840 — miscellaneous  hot  and  cold 
rolled  sheet  copper;  Schedule  9861 — hy- 
draulic accumulator  complete  ;  Schedule 
9859 — one  fiie  pump.  Mare  Island,  Cal., 
Schedule  9846 — 7000  ft.  flexible  plow  steel 
wire  rope,  750  lb.  copper  wire.  Boston, 
Mass.,  Schedule  9836 — miscellaneous  bronze 
wire;  Schedule  9863 — one  temperature  indi- 
cating system  ;  Schedule  9839 — 2000  trans- 
mitting (jars)  condensers;  Schedule  9822 — 
two  air  compressors;  Schedule  9820 — four 
electric  deck  winches.  I'hiladelphia,  Pa., 
Schedule  9839 — seven  W.  T.  annunciators, 
miscellaneous  fiber  rod  ;  Schedule  9860 — 
one  centrifugal  pump.  Various  navy  yards. 
Schedule  9858—27,800  7  by  IVi-in.  flashlight 
batteries,  8000  flashlights  without  batteries. 
Norfolk,  Va.,  Schedule  9815 — one  exhaust 
fan  complete.  Key  West,  Fla.,  Schedule 
9817 — nine  watt-hr.  meters.  Portsmouth, 
Brooklvn,  Puget  Sound.  Schedule  9851 — 
three  110-volt  electric  ranges.  Puget  Sound, 
Brooklyn,  Schedules  9S40  and  9847 — miscel- 
laneous hard  drawn  bar  copper.  Ports- 
mouth, N.  H.,  Schedule  9S36 — miscellaneous 
soft  sheet  sheathing  copper.  Norfolk,  Mare 
Island,  Schedule  9824 — four  main  circulat- 
ing pumps.  Application  for  proposals  should 
designate  the  schedule  desired  by  number. 


North  Central 

COLDWATER,  MICH. — The  city  of  Cold- 
water,  it  is  reported,  is  contemplating  im- 
provements to  the  municipal  electric-light 
plant  and  waterworks  system,  to  cost 
about  $25,000,  for  which  bids  are  now  being 
received.  H.  R.  Fothergall,  Thirty-second 
and  Smallman  Streets,  Pittsburgh,  Pa.,  is 
engineer. 

HESPERIA,  MICH. — At  a  special  elec- 
tion held  recently  the  proposal  to  grant 
.Tohn  A.  Reed  and  Frank  H.  Speese  of 
Whitehall  an  electric-lighting  franchise  for 
■,\  peiiod  of  30  years  and  a  30-year  lease 
of  the  dam  and  water  right  on  White  River, 
owned  by  the  village  of  Hesperia,  was 
cai-rifcd.  Messrs.  Reed  and  Speese  also  have 
an  option  on  the  water  right  at  Ferry  on  the 
North  Branch  River  and  they  propose  to 
develop  sufficient  power  to  supiily  electrical 
service  to  small  towns  of  southern  Oceana 
and  northern  Muskegon  counties. 

LANSING,  MICH. — I>lans  are  being  pre- 
pared by  B.  E.  Parks  &  Sons  of  Grand 
Rapids  for  a  1500-hi).  power  plant  for  the 
VV.  K.  Prudden  Company,  manufacturers 
of   auto    wheels. 

PLYMOUTH,  MICH. — At  an  election  held 
•Tune  19  the  proposal  to  sell  the  municipal 
I'lectric-light  plant  to  the  Detroit  (Mich.) 
Edison  Comjiany  was  carried.  The  Edi- 
son Company  will  hereafter  supply  electrical 
service  here. 

PONTIAC,  MICH. — The  Detroit  (Mich.) 
Construction  Company  has  been  engaged  to 
preiiare  plans  and  construct  an  electric  rail- 
way in  Pontiac,  to  lie  built  under  a  fran- 
chise granted  to  William  H.  Osmun.  P.  M. 
Lau  is  engineer  for  the  construction  com- 
pany. 

VANDERBILT,  MICH. — The  Vandefbilt 
Electric  I.,ight  &  Power  Company  will  dis- 
card its  steam  plant  about  Aug.  1,  when  the 
oil  engine  plant  will  handle  the  entire  load. 
F.  King  is  owner  and  manager. 

BOWERSVILLE,  OHIO — Bids  will  be  re- 
i-eived  by  the  village  of  Bowersville  until 
.July  24  for  furnishing  electricity  for  light- 
ing the  streets  of  the  village  for  a  period 
r)f  ten  years  in  accordance  with  plans  and 
specifications  on  file  with  the  Council  of  the 
village.     Wilber  Ross  is  village  clerk. 
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ornameTital    lighting"^  system    tfs    summer' 
The    plans    provide    for    42    standards       w 
Halverson    is   superintendent  "' 

„.-^^^ASHA,  MINN.— Bids  will  be  re 
ceived  by  John  W.  Murdock,  cleik  of  board 
of    education,    Wabasha,    un  il    July    14    for 


toni    will  ''^      ','.'    "I'f'fato    the    local    svs- 

H  Sir' -''■■- -..i™'S";'^b 

servir^i   iiii    1^'    *"'«'^t''i'-'-liKhting    and    water 

aTuY.ur,r.'.'f 'rhe*'^.!?;;''*^'^  '"^  ^^-'-  "-^£ 

an'^'ori:'.?;.?,!y.t..,'«WA^-Tl,e  installation  of 
Aver?m  uV  ,t  'J«''*"'>^  ^y^t^^m  on  Fifth 
sideration       '  *-    '^''   summer   is   under   con- 

of^$^?'(?nn^.'  ^<^WA._Bonds  to  the  amount 
or  $1.)  000  have  been  voted  for  the  instnii'. 

l^^n^ir^^TT  ^■^'^^^'"  '"  Dly't"onfn"d 
rv  ..r-t  1,1?  .  ■  ."  transmission  ine  to  Har- 
wiU  be  ob?ane;^f  '°  ";^^i"tain  the  system 
nf  th^%  V  .^'-'l  f'^"'"  transmission  system 
U-U^'w^rConVrl^S^'  ^^^^  ^--'«  ^  ^oJi^^r"?. 

iiife  an  addition  to  power  house  and  insfaii,, 

LETTs""Tnw'r'  ^"  ^"^^  abku'tTsMo'o: 
templated  to  t^.V^"?P''P^^'"*^"t«  are  con- 
t^m       Tf   •  ^'^'^   'o"^'^'   electric-lighting  svs- 

rural  diMHwl     "     ^'""'    ""1     "'lehUorlng 
OSKALOOSA,     IOWA.— The    Installatinn 

cePvS^b'i-  SJV.'    'OWA._Blas   will   be   re- 

ing,    toioux   City,    Iowa,    is   architect       P     v 
Hosmer  is  county  auditor       ''"'^e"-      ^-    E- 

to^extend  its  electrical  service  to  Worthfng? 

.r£'-5|^sja„r,r.T5j,??rr.';-ss: 

^o^™.„„  a  s,re^eS,S!?,„'=-Se!„''ffc'12«^ 

iSLSSt.ZgHSUce""^'"  '""""ilns:  the 

nf'?^^'!?^?'^''^-  MO—Bonds  to  the  amount 
flon  .;?  "^  '?«?"  ™<«<'  for  the  InMalla- 
HeSrl?'  K.S''T"','"  <="«rte-lfght  pfanl. 
i?^;iV.  ■  '^ent  &  Lowrv.  Reserve  t3o.iv 
Bu.ldmg.   Ka„.as  City,    Ai.,   are   enslnM?^ 

aw1.aTs™v''M„„»'3?ero?le„a?""°"    ,  "- 

."."ft"  ff™e-S;!rp,a'„'t  '=ln-X%^orifl 

garage   to   supply   the   service  ordville 

GARRISON,   N.   B.— A   comnani-   i«   k„- 
organized  to  operate  a  lign^t^mine  fnd  flfr"^ 
nish  electricity  in  Garrison       Thi  ,^Jr    "  i 
Plant  Will  be  equippir^ftT  a  m^h^bKr^ 
v^u     V  "•  .Steam  engine   and  a   T.'-.-kw     250 
volt,  direct-current  generator.     W    M    Rob 
inson    will    be    president    and    T     A     Tr,,^;?   i 
manager  of  the  company  ^-    ^""kel 

KATHRYN,     N.     D  — The     Kathrvn     i^ 

"S  TT  a'^'I.^^VT  C?-''-"'  hls'^e'n^- 
gagea  J.  h.  A.  Brahtz  of  Mankato  Ancri 
neer,  to  prepare  plans  for  the  cons?rucUon 
of  a  fireproot  grain  elevator  of  the  ''Br-ihtz 
Perfection-  type.  .50.000  bushels  canacttv 
fireproof  Hour  mills,  50.000  bushels  capacU^v' 
and  electric  power  station.     Con  rac^^ft  is 

r  e' mTcLi"^'"  '''  ^^^"-^^^^^  about  July  10 
,  A.   iL,.  Michelsen  is  secretary 

MTNOT,  N.  D.— Bids  will  be  received  hv 
the  board  of  education  of  Minoty  untTlJu^y 
24  for  construction  of  high  school  biiildin/ 
to  co.st  about  $150,000.  including  eectrf; 
otr%  ""T'^^ukTI  ?,'"'"b'"^.  vfntflat'ing'^ 
son-,  Kln.f^ar^l'r^'hiic'tr'^''^"^'  °'  ""^^'^- 


mi^s1^rir^h?vo"-g?ame'd"«  t^e""",^^    .^'''"- 
Slates    J.ower    Com,^any''of    S^oux'^Pa   '""^ 

A.    Erickson,    owner    of    the    elw-t  ■  c    ni^rV?' 
lainllry        ^    Kloul.eo    are    owner,    o(    the 

T.T^l^""'"'  "  '•"'"■'  5,n5rd1?atlon.   "" 
.n.*''f™1he'"f„".t1ii;''t1Sr'i';°"a'  ""  f^"" 

Sfu'S/S,ar'il'eS,e'f,gg%i™?"'""'°    °'    ^ 
r^ll'stSfJ-'-fylllS-'-S'LfenSSn^ro 

< Iow"a'\'ll?eY5c°CoU?nT^h1fs  fe^fSer,!!? 
a^frenohise  to  supply  el.Wtefty'?n"  Kalrs' 

municipal  electric-li^ht  nlant       '^^^         *   -^ 
estimated    at    about''  $5,000    '  *'°^*  '^ 

GARFIELD.    KAN A      ivr      A/r„„ 

^p'&1S?i-i?n'e&re£-i'S 
m,s,,„„  l,„e  and  distribution  syjtem  In  G??: 

he^E'S'ySI''„7fh"e  llSra.r  iSSJ 
McCRACKEN.    KAN The    n;*,,    o 

l;?r"4v "-  ™^™  -  fl.1?'r.eS"th^e' 

proposal    to    issue    $8,000    in    bonds    for    I 
p™i;SSf^„1iS'KKlc?'Tekatr='"'" 

clo'2|ff^eSiet'i1t'?.-lh??o„?-oriibe?,?S       I 
nlcS^ran't'ThSf '    ■='"'"   '"""    ""   »" 

municipal  power  house  and  pumping  sta^ 
boilers     (^  !.^"',?'"""l  including  two  ^80?hp. 

RAMONA,    KAN.— The    River-^ide    T  \^ht 

SLf  f  %^i^TP^"^  °f  AbK^has'^a 
granted  a  franchise  to  supply  electricUv 
in   Ramona  for  commercial  pur^sel  ^ 


Southern  States 


*iA™X     N.    C.— Bonds    to   the    amount    of 

$12,000    have    been    voted    for   the    installa 

Z^l^Z  ^^"^^tric-lighting  systlm  i n  Ipex 

KERNERSVILLE.    N.    C —Bonds    to    th» 

amount  of  $10,000  have  been  voted  for  thi 

walt^irr-ks  °/nd%VenVl?;lif  ^«-  ^■-^ ' 

sior,^Ta^-o^de?e;rL^US,f,S"a;3l- 

g?oun  r/n''rhi^^h'  ""''''  *°  be  p"lced'uS- 
giound   in   the  business  section   of  the  citv 

CHARLESTON,    S     C— Bids    will    h 

ceived   by  the  Combahee   C^rporrton^  Con' 

I    c"'untiPjX^"2^   f?"')''*"^^^^"'-^^" 
ctniii';,^  •  "''^   2^   ^'^^  furni.sh  ng  and   in- 

fs  f ^n^  '■"  Pu^iP'ng  plant  for  land  drainage 
as  follows:  Two  pumping  units  each  con 
sisting  of  internal-combustion  engine  numn 
suction  and  discharge  pipes  and  necessary 
fo"be'35'000*^.!/°n'^'  ^^^P^^'ty  of  two'pump^ 
of  3  ^t^^^'""*'  S^"''  per  minute  at  a  static  head 


July  8,  1916 

!  COCHRAN.  GA. — The  Council  has  eii- 
igaged  William  Crook,  Grand  Building, 
,Macon,  Ga.,  engineer,  to  prepare  i)lan.s  lor 
improvements  to  the  municipal  electric-light 
plant,  tor  which  $3,000  in  bonds  were  re- 
cently   voted. 

.fACKSONVILrLE,  FI^A. — Bids  will  be  re- 
ceived by  the  Board  nf  I'ort  Commissionois. 
[{com  4  05,  Realty  Building,  Jacksonville, 
until  July  24  foi-  furnishing  not  less  than 
.six  or  more  than  twenty-four  electric  trucks 
of  from  one  to  four  tons  caiiacity,  suitable 
for  handling  cotton  in  bales,  etc.,  and  for 
miscellaneous  merchandise  ;  also  for  the 
.same  number  and  capacity  for  same  pur- 
poses, that  can  be  used  as  combination 
trucks  and  tractors,  pulling  trailers  attached 
in  addition  to  handling  a  load  on  trucks; 
,ilsi)  for  from  six  to  forty-eight  trailers 
.suit.ible  for  use  with  the  trucks  as  tractors, 
handling  the  same  class  of  loading  as  de- 
scribed tor  handling  by  trucks.  For  details 
see  proposal  columns. 

NEWTON,  TENN. — The  Newton  Light 
&  Power  Company,  recently  incorporated 
with  a  capital  stock  of  $2,500,  proposes  to 
furnish  electrical  service  in  Newton.  W.  A. 
I'rince,  J.  E.  Cook  and  J.  D.  Clemmer  are 
interested  in  the  company. 

GURLEY,  ALA. — The  Alabama  Power 
Company  of  Birmingham,  has  applied  to 
the  Public  Service  Commission  for  per- 
mission to  take  over  the  local  electric  plant. 
LINEVILLE,  ALA. — The  Alabama  I'ow- 
er  Company  has  petitioned  the  Public  Ser- 
vice Commission  for  authority  to  take 
over    the    electric-light    plant    in    Lineville. 

HOPE,  ARK. — The  City  Council  is  con- 
templating a  number  of  extensions  and  im- 
provements   to    the    street-lighting    system. 

WEST  MONROE,  LA. — Bonds  to  the 
amount  of  $4.5,000  have  been  voted  for  im- 
provements and  extensions  to  the  municipal 
electric-lighting  and  water-works  systems : 
also  to  install  additional  apparatus  for  fire 
protection. 

CHATTANOOGA,  OKLA. — The  installa- 
;ion  of  an  electric-light  plant  in  Chattanooga 
s  under  consideration.  A.  A.  Pyle  is  re- 
jorted  interested. 

CRESCENT,  OKLA. — Application  has 
t>een  made  to  the  City  Council  by  Mr.  Ask- 
ins  to  install  an  electric-light  plant  (to 
:ost  about  $7,500)   in  Crescent. 

TULSA,  OKLA. — Bids  will  be  received 
it  the  office  of  George  Winkler,  architect. 
Palace  Building,  Tulsa,  until  July  20,  for 
the  erection  of  five  additional  stories  to  the 
Palace  Building,  to  cost  about  $80,000.  The 
work,  it  is  understood,  will  include  steam 
leating,  electric  wiring,  two  electric  passen- 
ger elevators,  vacuum  cleaner  for  the  entire 
juilding,   electric   generating  set,   etc. 

DALLAS,  TEX. — Permission  has  been 
granted  the  Mackay  Telegraph  Company  to 
ay  conduits  in  the  streets  of  the  city  for 
ong-distance   telephone   wires. 

EL  PASO,  TEX. — The  El  Paso  Electric 
jompany  is  planning  to  place  all  overhead 
vires  in  the  business  district  in  underground 
londuits.     The  cost  is  estimated  at  $325,000. 

HOUSTON,  TEX. — The  Houston,  Rich- 
mond &  Western  Traction  Company,  it  Is 
'eported,  is  contemplating  the  construction 
5f  a  power  house  in  connection  with  its 
proposed  railway  between  Houston  and 
San   Antonio. 

MARLIN,  TEX. — Surveys  are  being  made 
by  the  Temple  &  Marlin  Interurban  Rail- 
way Company  for  the  construction  of  an 
electric   railway   from   Marlin   to   Temple. 

PALESTINE,  TEX. — The  Texas  Power 
fe  Light  Company  is  contemplating  extend- 
ng  its  transmission  lines  from  Palestine  to 
:he  salt  works,   5  miles  east  of  here. 

SAN  ANGELO,  TEX.— The  San  Angelo 
Water,  Light  &  Power  Company  is  erecting 
I  transmission  line  from  San  Angelo  to 
Rowena,  a  distance  of  about  25  miles. 

SHERMAN,  TEX. — Bonds  to  the  amount 
rf  $20,000  have  been  voted,  of  which  the 
proceeds  of  $10,000  will  be  used  for  a  new 
street-lighting  system  and  the  remainder 
'or  a  fire-alarm  system. 

SHINER,  TEX.— The  State  attorney 
jeneral  has  approved  an  issue  of  $12,000 
n  bonds,  the  proceeds  to  be  used  for  the 
nstallation  of  a  municipal  electric-light 
)lant  in  Shiner. 

TEXAS  CITY,  TEX.— The  Lawrence 
Slectric  Company  of  Galveston  has  been 
I  warded  the  contract  for  installing  new 
treet-lighting   system   at    $4,599. 


Pacific  States 

PALOUSE.  WASH.— The  Washington 
Vater  Power  Company  has  petitioned  the 
Mty  Council  for  a  25-year  franchise  in 
'alouse.  The  present  franchise  of  the  com- 
pany has  yet  12  years  to  run.  If  granted 
n  extension  of  its  franchise  the  company 
grees  to  rebuild  the  local  system. 


ELECTRICAL     WORLD 


SPOKANE.  WASH. — Plans  and  speciflca- 
lioiis  are  being  prepared  for  the  installa- 
tion of  the  proposed  ornamental  light  inn 
s.sstcni  on  Main  Stre;pt,  from  Division  to 
Monroe,  l)y  Morton  AlcCartney,  city  engi- 
neer. 

STANWOOD,  WASH.— Warren  Marshall 
of  lioston.  Mass.,  has  submitted  a  proposal 
to  the  City  Council  offering  to  take  over  the 
jjioperty  of  the  Stanwood  Light  &  Power 
Company,  providing  the  necessary  franchise 
will   be  granted   by   the  city. 

ASTORIA,  ORE.^The  I'ort  of  Astoria, 
it  is  reported,  will  soon  ask  for  bids  for 
the  installation  of  a  i)Ower  and  electric- 
lighting  service  in  the  new  grain  elevator 
now  under  construction,  to  cost  about 
$(10,000. 

OREGON  CITY,  ORE.— The  Willamette 
Valley  Southern  Railway  Company,  it  is  re- 
ported, contemplates  extending  Us  r.ailway 
to   Silverton    this   fall. 

PORTl^AND,  ORE,— Bids,  it  is  reported, 
will  soon  be  asked  by  R.  L.  Barbur,  city 
auditor,  for  furnishing  a  multi-stage  turbine 
pumj),  directly  connected  to  a  200-hp.  elec- 
tric motor. 

SILVERTON,  ORE.— The  Silver  Palls 
Timber  Company,  it  is  reported,  will  equip 
its  railroad  from  Silverton  to  its  logging 
camps  for  electrical  operation. 

LOS  ANGELES,  CAL.— The  Pacific  Elec- 
tric Railway  Company  is  contemplating  ex- 
tending its  electric  railway  from  Los  An- 
geles to  San  Diego  via  Fullerton,  Anaheim 
and  Santa  Ana. 

MARE  ISLAND,  CAL. — Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
July  29  for  furnishing  one  electric  freight 
elevator  at  the  navy  yard,  Mare  Island,  Cal. 

MARTINEZ.  CAL. — The  board  of  trus- 
tees is  reported  to  have  granted  the  Mar- 
tinez-Concord Interburban  Railroad  Com- 
pany a  franchise  to  construct  the  first 
unit  of  proposed  railway  to  connect  the 
two   cities. 

OCEANSIDE,  CAL. — Extensions  and  im- 
I)rovements  are  contemplated  to  the  system 
of  the  Oceanside  Electric  Company,  which 
was  recently  taken  over  by  the  San  Diego 
(Cal.)  Consolidated  &  Gas  Company.  Sur- 
veys have  been  completed  for  the  erection 
of  a  transmission  line  from  the  San  Diego 
company's  line  in  Del  Mar  to  Oceanside. 
A  24-hr.  service  will  be  established  here 
when   improvements   are    completed. 

VISALIA,  CAL. — The  Pacific  Light  & 
Power  Company,  of  Los  Angeles,  which  re- 
cently took  over  the  holdings  of  the  Mount 
Whitney  Power  &  Electric  Company  of 
Visalia,  it  is  reported,  has  decided  upon  the 
location  of  the  new  substation,  to  utilize 
energy  from  the  Big  Creek  lines  and  also 
to  serve  as  a  distributing  station  in  Visalia 
County.  E.  R.  Davis  of  Los  Angeles  is 
general  manager  of  the  Pacific  company. 

BURLEY,  IDAHO. — The  town  of  Burley 
is  reported  to  be  considering  an  issue  of 
$40,000  in  bonds,  the  proceeds  to  be  used 
to  extend  and  improve  the  electric-lighting 
system  and  water-works. 

COEUR  D'ALENE,  IDAHO — A  special 
election  will  soon  be  called  to  submit  to  the 
voters  the  proposal  to  issue  $230,000  in 
bonds  for  a  municipal  electric-light  plant 
and  water-works  system. 

COLTON,  IDAHO. — The  Washington 
Water  Power  Company  is  establishing  a 
substation  in  Colton,  from  which  a  trans- 
mission line  will  be  erected  to  Johnson  to 
furnish  electrical  service  there.  Electricity 
will  also  be  supplied  to  farmers  resiSing 
.nlong  the  line. 

NAMPA.  IDAHO. — The  Oregon  Short 
T.iine  Railway  Company,  it  is  renorted,  is 
pieparing  to  construct  a  new  roundhouse 
at  Nampa.  The  plans  provide  for  an  elec- 
trically operated  turntable. 

HOUSE.  ARIZ.— The  Ne  La  Paz  Coal 
IVIininer  Company  is  contemplating  the  con- 
struction of  an  electric  plant  and  the  erec- 
tion of  transmission  lines  to  various  min- 
ing camps  in  this  district. 

DUNCAN,  ARIZ. — The  Carlisle  Mining 
Company  is  reported  contemplating  the  con- 
struction of  a  power  plant  in  Duncan,  and 
also  building  an  electric  railway  from  Dun- 
can to  its  mines  at  Steeplerock,  a  distance 
of  1.3  miles.  H.  K.  Welch  of  Steeplerock, 
N.   M.,  is  manager. 

GLOBE,  ARIZ. — The  Old  Dominion  Cop- 
per Mining  &  Smelting  Company  is  contem- 
plating the  erection  of  a  tile  hospital  build- 
ing ;  also  the  installation  of  addition.al 
eouipment  at  the  concentrator  and  power 
house,  including  grinding  mills  and  fiota- 
t  ion  machines. 

PRESCOTT,  ARIZ. — The  Arizona  Hy- 
draulic Power  Company  contemplates  the 
construction  of  a  storage  dam  and  electric 
power  plant  on  Verde  River  and  the  erec- 
tion of  a  transmission  line  to  Miami,  a  dis- 
tance of  70  miles.      E.  H.   Meek  is  managei'. 


Ill 


PRESCOTT,  AUIZ. — Plans  are  being  pre- 
liared,  it  is  reported,  by  E.  P.  Thayer  of 
I'rescott  for  the  construction  of  a  power 
I  (hint  on  Burro  CreeK,  western  Tavapai 
County,  and  the  erection  of  transmission 
lilies  to  the  Oatman  mining  district,  70  miles 
long,  and  to  other  mining  districts. 

BAKER,  MONT. — The  Beaver  Valley 
I'^lectric  Railway  Company  is  planning  to 
construct  an  electric  railway  from  Baker 
to  lOkalaka  via  Webster,  a  distance  of  50 
miles. 

HARDIN,  MONT. — Surveys  are  being 
made  by  the  Big  Horn  Canyon  &  Irrigation 
(Company  for  the  construction  of  a  dam 
near  Hardin.  It  is  proposed  to  build  a 
lai-ger  dam  than  was  originally  intended 
and  increase  the  amount  of  land  to  be 
irrigated  and  the  amount  of  power  to  be 
generated. 

lunJNDUP,  MONT. — Preparations  are 
being  made  by  Carl  H.  Jensen  of  the  Butte 
( Mont. )  JOlectric  Supply  Company  for  the 
installation  of  an  electric-lighting  system 
in  Roundup.  The  contract  for  installing 
the  lamps  is  held  by  E.  T.  Barron  of  Butte. 


Canada 

STELLARTON,  N.  S. — The  installation 
of  a  3000-kw.  steam  turbine  is  under  con- 
sideration by  the  Arcadia  Coal  Company 
of  Stellarton.  F.  Mosebaert  of  Stellarton 
is    chief   engineer. 

WOLFVILLE,  N.  S. — Work  has  been 
slar-ted  by  the  Cape  Split  Development  Com- 
pany of  Wolfville  on  the  Bay  of  Fundy 
power  project  at  Cape  Split.  The  project 
will  include  a  central  station  and  about 
175  miles  of  transmission  lines.  The  plans 
provide  for  an  initial  development  of  37.500 
hp.  R.  P.  Clarkson  of  Wolfville  is  manag- 
ing director. 

GUELPH,  ONT. — The  installation  of  an 
additional  750-kva.  transformer  in  the 
Huslisson  Street  station  has  been  decided 
upon   by   the   Light    and    Heat   Commission. 

ORILLA,  ONT.— The  Water,  Light  and 
Power  Commission  has  engaged  C.  E.  Pit- 
ton  to  make  a  survey  for  the  proposed  new 
transmission  line  to  the  water-works  plant. 
It  is  proposed  to  erect  a  high-tension  trans- 
mission line  direct  to  the  pumping  station 
by  connecting  up  with  one  of  the  transmis- 
sion lines  extending  to  the  substation. 

PEMBROKE,  ONT. — Plans  are  being 
prepared  by  R.  S.  Kelsch,  Power  Building, 
Montreal,  for  a  substation  for  the  Pem- 
broke   Electric    Light    Cornpany. 

SCARBOROUGH,  ONT. — The  Township 
Council  has  decided  to  erect  a  transmission 
line  to  Agincourt. 

BEAUHARNOIS,  QUE. — Plans  are  being 
prepared  by  R.  S.  Kelsch,  Power  Building, 
Montreal,  for  an  extension  to  the  power 
plant  of  the  Howard  Smith  Paper  Com- 
pany. 

CRABTREE  MILLS,  QUE.— Plans  are 
being  prepared  by  R.  S.  Kelsch,  I'ower 
Building,  Montreal,  for  the  construction  of 
a  dam  and  power  plant  for  the  Crabtree 
Paper  Company,  to  cost  about  $70,000. 

MAGOG,  QUE. — Plans  are  being  prepared 
by  R.  S.  Kelsch,  I'ower  Building,  Montreal, 
for  the  construction  of  power  plant  and 
dam  for  the  Dominion  Textile  Company,  to 
cost  about  $75,000. 

MONTREAL,  QUE. — The  Ogilvie  Flour 
Milling  Company,  Youville  Place.  Montreal, 
is  contemplating  the  construction  of  a  hy- 
draulic power  plant,  to  cost  $80,000. 

QUEBEC,  QUE. — Tenders  will  soon  be 
asked  by  the  Quebec  Exhibition  Commis- 
sion, City  Hall,  Quebec,  for  the  installation 
of  a  lighting  system  at  the  Exhibition 
Grounds,   to  cost  about  $11,000. 

ESTEVAN,  SASK. — A  by-law  will  be 
sul)mitted  to  the  ratepayers  appropriating 
$5,000  for  the  completion  of  the  electric 
power  plant. 

WATROUS,  SASK.— The  Watrous  Elec- 
tric JAght  Company  is  contemplating  the 
installation  of  a  new  gas  producer  plant. 


Miscellaneous 

PANAMA — Bids  v.mU  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
I'anama  Canal,  Washington,  D.  C,  until 
July  20  for  furnishing  power  plants  *  for 
supply  boats,  motor  boats,  pump  casing  and 
heads,  pipe  threading  and  cutting  machine, 
babbitt  metal,  sheet  brass,  copper  wire, 
storage  batteries,  magnesia  pipe  covering, 
etc.  Blanks  and  general  information  relat- 
ing to  this  circular  (No.  1058)  may  be  ob- 
tained from  the  above  office  or  the  offices  of 
the  assistant  purchasing  agents,  24  State 
Street,  New  Y'ork,  N.  Y.  ;  614  Whitney-Cen- 
tral Building.  New  Orleans,  La.,  and  Fort 
Mason,   San   Francisco,  Cal. 
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1,188, >).)(..  MlCTllOU  OK  AND  Al'l-A1(ATU8  I'OU 
l{i:<!l'l,ATIN(!    TlIK    C'OMMUTATINU     KlIOI.D    IN 

J)iKi;(T-('ii(Ki.:Nr         Cummitatou  Ma- 

iMliNKs;    1,.    MindtT,    I'liaiiotlfiihurR.    Clt- 
niaiiN.      App,   (11, .,1  Sri.i.   L's,    iKil.      Wi-ak- 
oiKs    the    lifld    stiviiKlh    of    111,-    poles    with 
llKlfasiMn    spec,!   ,)(■    the   mailiiiic, 
l.KNS.KIS.        DijY     Ckia.    and     HATTIOItY     TlIKKK- 

«r',  *';.'''•  '*">K«'ss,  IVla.li.soii.  Wis.  App. 
Hlod  May  I'.s.  I'.ti:..  M,.ial  «uimocUiiK 
rap    fl(t,.,|    oviT   ,Mnl    of   c-ll. 

l.lNS.i:i.N.  lOi.KrTijir  Switch;  (I.  (Joldnian 
and  (i.  K.  Stiiinooii,  t'hIiaKO,  111.  App. 
tllod  Ai.rd  N,  lill  I,  Kor  sluiiitiiiR  out  any 
liKlu   whose  riri'uit   bei-omes   broi<i'n. 

l.lXS.ir.l.  hiNiTioN  TiMKit;  10.  M.  Jacob- 
son,  I'lttsHeld,  Mass.  .\pp.  ilU'd  Oct.  2!), 
l!il:>.  Novel  construction  o(  lotatinK  ele- 
ment. 

l.lSS.KiO.        Al.AU.M     KOI!     SaKKTY     ("IIKSTS-     M 

K.  ivaunbranch,  ChicaKo.  111.  App.  hied 
l>ec.  1;..  lyos.  t)i)crates  when  jewel  or 
other  chest   is  lifted  or  tilted. 

l.KSN.riL'O.  lOhEt-TlUC       Hot-WaTKH-StokACK 

Installation  :  C.  W.  Winterbotham, 
KriKhton  Keach.  Melbourne,  Victoria 
Australia.  Ai)p.  filed  Julv  :{.  ini,').  Ini- 
luersion  heater  with  special  circulating 
means. 

ia-8vS,r);ii.  DiTi^iix  WiRKLKss  System; 
J.  U.  Cai-son,  New  York,  N  Y  Ai)]) 
filed  Sept.  27,  1915.  Duplex  communi- 
cation  carried   on   automatically. 

1,188,550.  Electrical  Water  Heater-  G 
M.  Patterson,  Fairfield,  Me.  App.  filed 
Jan.  13,  1915.  Special  construction  of 
heating  tubes  or  coils. 
1,188,564.  Klectrically  Operated  Musical 
Instrument;  M.  L.  Severy.  Arlington 
Heights,  Mass.,  and  G.  B.  Sinclair, 
Georgetown.  Me.  App.  filed  May  17,  1912 
Electro-magnetic  vibrating  and  dampen- 
ing  means. 

1,188,568.     Terminal  Box  and  Plug;  E    G 

f r'^1  Qi  i^^''"?.'^"!?'  ^-J-  ^PI^-  filed  Oct: 
^8,  1911.  Particularly  adapted  for  rail- 
way  cars. 

1,188,570.  Power  System  ;  V.  O  Strobel 
^V'l,  ^V  ^"SJ^'*^•^'•  l'h'I:iclelphia,  Pa.  App. 
filed  May  29,  1913.  When  not  in  service 
locomotives  are  operated  to  supply  cur- 
rent  to   the  line. 

1,188, .574^  Vapor  Rectifier;  T.  H.  Thomas, 
?Q^n%*^  Orange,  N.  J.  App.  filed  March  5 
1903.      Induction  coil   in   shunt  circuit. 

1.188,575.  Single-Phase  Gas  or  Vapor 
Electric  Device;  T.  H.  Thomas,  Mont- 
clair,  N  J.  App.  filed  June  13,  1903. 
Means  for  supplying  extra  initial  po- 
tential. 

1,188,577  Mercury  V.a.por  Apparatus; 
t.  H  Thomas,  Upper  Montclair,  N  J 
App.  filed  Nov.  24.  1911.  Necessary  cool- 
ing surface  near  the  cooling  path.    " 

1,188, ,578.  Mercury  Vapor  Apparatus; 
A  W-  Thomas,  Upper  Montclair,  N.  J 
App.  filed  Nov.  24,  1911.  Necessary  cool- 
ing surface  near  the  cooling  path. 

1.188.579.  Method  of  Operating  Vapor 
l!.LECTRic  Apparatus  ;  P.  H.  Thomas  Uo- 
??!;.Mo"t9l.air,  N.  J.  App.  filed  Ndv.  4. 
load'     '^^^'''^^^  ^  ^"^""t  path  to  the  main 

1.188.580.  System  of  Car  Operation  by 
Lt^°T»^  S.°^^-™'^^.''^  •  P-  H.  Thomas,  Up- 
^qL^^^It^^'''^"''  N-  J-  App.  filed  Aug.  2. 
1905.  Converters  in  parallel  in  direct- 
current   motors    in    multiple    or   series. 

1.188,587  Vapor  Electric  Apparatus;  M. 
Von  Recklinghausen.  Suresnes.,  France 
App.  filed  July  12,  1913.  Qukrtz  con- 
tainer   with    titumzicim. 

1,188,591.  Direction-Indicator  for  Motor 
X^rr^^'-f  •  i-,  F^V.  Whipple,  Columbus. 
Ohio.  App.  filed  Oct.  5,  1915.  Solenoid 
operated  semaphores. 
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1,188,593.       Electric    Meter;    C     M     Wild 

??iT^^l''l-'  ^^^''^-  App-  filed  Dec.  12: 
1914.  Safeguards  ammeter  against  ab- 
normal currents. 

1,188  597.  Method  and  Apparatus  for 
Rectifying  Alternating  Current;  E 
R.  Wolcott  and  F.  Rieber,  Los  Angeles 
Cal.  App  filed  Aug.  3,  1914.  Obviates 
expense  of  vacuum  tubes. 

1,188,599.  Self-Tying  Insulator-  S  L 
^oumans  and  J.  A.  McLaughlin.  Jesup! 
Ga  App.  filed  July  29,  1915.  Wire  is 
tied  by  simply  throwing  it  into  notch  in 
insulator. 

1,188,603.  Refrigerator  Alarm  ;  H  Amr- 
heim.  South  Bethlehem.  Pa.  App  filed 
June  25,  1915.     Special  drip  pan  alarm. 

1,188,621.      Cigar     Lighter;     E.     Brunhoff 
Cincinnati,     Ohio.       App.     filed     Jan.     22 
1914.      Improved    means    for    igniting   an' 
extinguishing   torch. 

1,188,635.     Carbon-Brush  Connection  •   H 

M'.f^?°%^^/'^^n^^■  ^^"'^'  ^"-     App-  filed 
cavU  Copper  amalgam   filled   in 


I.1S.S,(;  l.">.  Sui.s'.M.iNG  System  ;  C.  Creen- 
slit,  Cleveland.  Ohio,  and  K.  Jtoval,  Chi- 
cago, ill.  App.  Illed  Sept.  11,  1913.  Auto- 
matic distribution  for  plurality  of  sig- 
nals. 

1,188,647.      Means    for    Preventing    Over- 

IlKATINO  JOLECTRIC  RESISTANCES;  E. 

Gruenfeldt,  Cleveland,  Ohio.  App.  filed 
.Ian.  6.  1913.  Fuse  disposed  between  re- 
sistance   sections. 

1.188.652.  ELECTRICAL  Relay;  S.  B.  Hess, 
New  York,  N.  Y.  App.  filed  Julv  8,  1914. 
Armature  and  contact  construction. 

1.188.653.  Electrical  Alarm  System-  S. 
H.  Hess,  New  York,  N.  Y.  App.  filed 
July  8,  1914.  Eliminates  operation  of 
battery  and  high  voltage  systems. 

1.188.654.  Electrical  Apparatus;  S  B 
Hess,  New  York,  N.  Y.  App.  filed  Dec. 
28,  1914.     Fire  protection. 

1,188,663.  Vapor  Electric  Apparatus-  M 
A.  E.  Leblanc,  Paris,  France.  App.  filed 
Feb.  7,  1912.  Reliable  and  continuous 
operation. 

1,188,691.  Mouthpiece;  E.  D.  Spear  Bos- 
ton, Mass.  App.  filed  Jan.  26,  1915.  Pre- 
vents others  hearing  words  into  tele- 
phones. 

l-T^^-'''05.  Process  for  the  Recovery  of 
Metals  from  Ores  and  the  Like  -  C 
S.  Vadner,  Butte,  Mont.  App.  filed  Feb! 
14,  1916.     Utilizes  sulphurous  fumes. 

1,188,720.  Coil-Winding  Machine-  A 
Beutler,  Chicago,  III.  App.  filed  Mav  19, 
1915.  Paper  introduced  between  layers 
of   wire. 

1,188,734.  Electrical      Cooker-      E       E 

Clement,  Washington,    D.    C.      App.    filed 

Sept.    16,  1911.     Fireless   type,   automatic 
control. 

1,188,749.  Electric  Testing  Clip-  H 
Prankel,  New  York,  N.  Y.  App.  '  filed 
Feb.  21.  1916.  Insulation  pressing  point 
attachable    to    clip. 

1,188,761.  Carbon-Brush  Connection-  C 
Hambuechen,  Belleville,  III.  App  filed 
April  17,  1914.  Carbon  block  mav  be 
disconnected  for  renewal. 

1.188.773.  Vapor  Electric  Apparatus-  P 
C.  Hewitt,  Ringwood  Manor,  N.  J.  App 
filed  Sept  9,  1912.  Negative  flame  at 
surface  of  electrode. 

1.188.774.  Vapor  Electric  Apparatus-  P 
C.  Hewitt,  Ring-wood  Manor,  N.  J  App 
filed  Dec.  19,  1912.  Special  cooking 
means. 

1,188.786.  Safety  Electric  Fuse-  S  W 
3^"^'ni^''°°i''^',"-  ^-  ^-  App.  filed  Aprii 
-7.  1914.  Inclosed  type  with  knife-blade 
terrninals. 

1.188.803.  Loom  Alarm;  A.  Marcante 
Paterson,  N.  J.  App.  filed  Jan.  11.  1915* 
Detector  actuated  by  snarl  or  entangle- 
ment  in   the   threads. 

1.188.804.  Common  Battery  Telephone 
Exchange  System  ;  T.  G  Martin  Chi- 
cago, III.  App.  filed  Dec.  16,  1905  'Auto- 
matic or  semi-automatic  (ninetv-four 
claims). 

1,188,822.         Float      Controlled      Circuit 
Closing   Mechanism  ;    W    S    Peters    Ce 
ment,   Cal.      App.  filed  Oct.   18.   191.3"  For 
gasoline  tanks  of  autos. 

1,188,877  Clock  ;  G.  J.  Anderson,  Green.s- 
boro  N.  C.  App.  filed  Oct.  13,  1915 
Electromagnetically  operated. 

1,188.884.  Controlling  Mechanism  for 
Dynamos,  Motors,  etc.  •  J  Bijur  New 
York,  N.  Y.  App.  filed  Dec.  6,  1913  Ad- 
justable relay  for  determining  energy  out- 

1.188.905.  Arrangement  for  Starting 
AND  Regulating  Direct-Current  Eiec- 
TRic  Motors  ;  F.  Cumont,  Paris  France 
App.  filed  June  6,  1912.  Automatic  start- 
ing and   regenerative  working. 

1.188.906.  Timer;  C.  H.  Cuno,  Meriden 
Conn.  App.  filed  Nov.  30,  1915  Con- 
struction of  rotating  timer  element. 

1,188,934.  Street  Indicator;  C  C  Havs 
Trinidad,  Col.  App.  filed  Sept.  17,  1915' 
For  electric  cars. 


1,188,952  I':lectuicai,  Water  Heater;  Gi 
M  Laird,  Hillsboro,  111.  App.  filed  Aug' 
-.5,  lJ,i).  Portable  for  attachment  tc 
water   (aucet. 

1,188,966.  Automatic  Interchangeahli- 
Cmkujit  Breaker;  VV.  S.  Maver,  Taunton' 
Ma.ss.  App.  /lied  May  2,  1914.  Similar 
to    ordinary    cartridge    fuse.  { 

1,188,972.  IOlectrh;  Heating  IOlement  -  F 
VV.  MoITat,  Weston,  Ontario,  Canada" 
Ai)p.  filed  April  20,  1916.  For  broiline 
oven.  "' 

1,189,001.  lOxTENsioN  Telephone;  D  G 
.Saunders,  Jr.,  Kan.sas  City,  Mo.  Aim' 
(lied  Oct.  3,  1914.  I'ortable  wall  'set 
which  can  be  carried  from  room  to  room. 

1,189,015.  Binding  Post;  G.  H.  Thomas 
Bridgeport,  Conn.  Ap)).  filed  Feb.  2,  1916' 
For  rotary  snap  switches. 

1,189,023.  Treatment  ok  Wheat  and 
Other  Cereals  or  Cereal  Products;  W  i 
Wausoii,  Dover,  lOngland.  Ai)p.  filed  July 
•>,  l.)l.).  To  obtain  flour  improvers  andi 
lood    products. 

1,189,050.     Dynamo  Electric  Machine  for 
CoMiiiNED    Electric    Lighting    and    En- 
gine Starting  ;    H.    Brooks  and    W.    Holt  , 
Birmingham     and      iCrdington,      Birming- 
ham,    England.      App.    flled    Nov.    9,    1914  , 
Armature  has  two  windings  for  operation  i 
with   magnet  system  of  different   number 
of  poles.  I 

1,189,065.      Light    Signal;    D.    M.    Crooker  i 
i'ort    Huron,    Mich.       App.     filed     Dec.    2'' 
1913.        Light     Ua.'-hes     with     blowing    of 
whistle   on   boat. 

1,189,070.  Wireless  Telegraphy;  B.  V 
Deitz,  Slingerland.s,  N.  Y.  App.  flled 
May  6,  1914.  Two  or  more  signals  with- 
out  interference. 

1,189,076.  Automobile  Signal;  E.  N.  Eis- 
endrath  and  M.  Leishin,  Denver,  Col. 
App.  flled  July  20,  1915.  Semaphore  at 
side  of  wind  shield. 

1,189,088.  Bracket  for  Electrical  Wire 
Constructions  ;  G.  S.  Gardner,  Colum- 
bus, Ohio.  App.  flled  July  29,  1915. 
Special  means  for  securing  it  to  cross- 
arm. 

1,189,109.  Electrical  Measuring  Instru- 
ment; F.  Holden,  London,  England.  App. 
flled  Oct.  11,  1913.  Means  to  prevent 
the  "constant"  of  the  meter  from  vary- 
ing. 

1,189,116.  Electric  Railway  Switch  Sig- 
naling Device  ;  A.  M.  Johnson,  Cleve- 
land, Ohio.  App.  flled  June  1,  1914. 
Connected  to  switch  point. 

1.189.160.  Wire  Holding  Means  for 
Electric  Conductors  ;  O.  E.  Monroe  St 
Louis,  Mo.  App.  flled  March  30,  1915. 
Eliminates  the  necessity  of   "tying  in." 

1.189.161.  Wire  Lifter  and  Spacer;  O.  E 
Monroe,  St.  Louis,  Mo.  App.  filed  March 
30,  1915.  For  holding  the  wires  while 
replacing   insulators. 

1,189,177.  Mechanism  for  Operating 
Railway  Block  Signals  ;  B.  C.  Rowell, 
deceased,  Chicago,  III.  App.  filed  Julv 
14,  1910.  Especially  for  single-track 
roads. 

1.189.179.  Pigtail  Connection;  W.  Shaw, 
Lakewood,  Ohio.  App.  flled  Aug.  6,  1912. 
Readily  removable  but  cannot  work  loose. 

1.189.180.  Electric  Machine;  F.  C  Sin- 
back,  Littleton,  Ala.  App.  filed  May  14, 
1914.  Coal  mining  motor  with  improved 
structural   features. 

1.189.181.  System  of  Electric  Power 
Transmission  ;  A.  Stauch,  near  Berlin, 
Germany.  App.  filed  Jan.  9,  1915.  Poly- 
phase  induction   motors. 

1.189.182.  Voltage     Regulator;     L.     W. 
Thompson,     Buffalo,     N.     Y.       App      filed 
April      1,     1914.       Eliminates     the     usual   ' 
lap.se    of    time    in    bringing    voltage    back 
to   normal. 

1.189.183.  Signal;  R.  R.  Thompson,  Los 
Angeles,  Cal.  App.  flled  April  5,  1915. 
Semaphore    construction. 

1.189.184.  Dental  Drill;  H.  A.  Whiteside, 
New  York,  N.  Y.  App.  flled  June  30, 
1909.     Mounting  of  motor  on  drill  handle. 

1,189,193.  Motor  Controlling  Arrange- 
ment; F.  Cumont,  Paris,  France.  App 
flled  July  9,  1914.  Automatic  starting 
and  regenerative  action. 

1,189,208.  Conduit  for  Electric  Wires- 
F.  C.  Hodkinson,  Pitt.sburgh,  Pa.  App. 
filed  Jan.  15,  1912.  Metal  molding  con- 
struction. 

1,189.213.  System  for  Electrically  Set- 
ting the  Sights  of  Guns  ;  A.  H.  Weg- 
ner,  Washington,  D.  C.  App.  filed  May 
2.  1912.  Impulses  transmitted  from  a 
keyboard  to  the  sights  of  a  number  of 
guns  in   parallel. 

14,158  (Reissue).  Controller  for  Elec- 
tric Motors  ;  L.  G.  Riley,  Wilkinsburg, 
Pa.  App.  filed  May  8,  1916.  Original, 
No.  1.157,904,  dated  Oct.  26,  1915.  Series 
multiple  railway  system. 
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J.  Frank  Morrison 

IN  his  day  and  generation  no  man  contributed  more 
to  the  advance  of  the  electrical  industries  than  J. 
Frank  Morrison,  whose  death  last  week  is  recorded 
elsewhere  in  our  pages.  Beginning  as  a  telegrapher, 
he  did  notable  pioneer  work  in  telephony,  and  saw  with 
swift  intuition  the  illimitable  opportunities  in  the  cen- 
tral station  field.  No  sooner  had  he  entered  that  field  as 
one  of  the  chief  representatives  of  the  old  Brush  arc- 
lighting  system,  than  he  realized  the  fact  that  central 
stations  must  themselves  have  a  central  body  of  author- 
ity for  information  and  reference.  As  far  back  as  1885, 
he,  with  the  co-operation  of  George  S.  Bowen  of  Elgin, 
111.,  called  the  National  Electric  Light  Association  into 
existence,  which  was  his  greatest  achievement  in  a 
long  career  of  constructive  work.  He  served  as  presi- 
dent of  the  association  for  no  less  than  three  years 
and  left  a  deep  imprint.  He  was  one  of  the  very  first 
to  see  the  possibilities  of  the  electric  motor,  and  the 
fact  that  he  backed  with  all  his  fortune  a  series  type 
of  motor  is  not  to  his  discredit  in  any  way.  That  work 
with  the  Baxter  motor  did  a  great  deal  to  give  the 
modern  central  station  its  power  load.  -Of  late  years 
Mr.  Morrison  had  not  been  much  in  evidence,  but  his 
continuing  interest  in  National  Electric  Light  Associa- 
tion work  was  shown  in  his  recent  gift  to  the  Baltimore 
Company  Section  of  the  gavel  given  him  on  resigning 
from  the  association  presidency  thirty  years  ago.  The 
electrical  industries  have  lost  one  more  pioneer,  a  man 
whose  force  and  driving  power  is  embodied  in  real 
achievement,  while  his  ability  of  expression  remains 
crystallized  in  his  immortal  definition  of  alternating 
current. 


Limiting  Free  Consulting  Service 

IN  the  average  college  town  the  professor  of  electri- 
cal engineering  is  looked  upon  by  the  town  and  by 
the  surrounding  community  as  the  free  consultant  in 
electricity.  If  the  municipality  is  considering  a  new 
pumping  station  the  advice  of  the  professor  is  sought 
as  to  type  of  motor  or  method  of  driving;  if  some  local 
enthusiast  decides  he  would  like  to  set  his  clock  by 
wireless,  he  asks  for  a  list  of  equipment,  how  high  to 
make  the  aerial  and  so  on.  A  certain  number  of  ques- 
tions make  good  laboratory  problems  for  the  students, 
and  one  professor,  at  least,  has  made  it  a  practice  to 
turn  the  questions  over  to  them.  But  many  of  the  prob- 
lems are  either  too  formal  or  too  special  to  be  handled 
in  this  way.  The  call  for  free  service  is  found  particu- 
larly in  State  institutions  in  which  the  authorities,  and 
even  the  taxpayers,  assume  that  what  they  ask  for  is 
quite  legitimate.     In  handling  the  serious  problems  of 


this  consulting  work,  the  engineer  feels  bound  to  render 
assistance  in  pointing  out  how  the  work  can  be  done, 
and  to  explain  in  some  detail  the  principles  involved. 
It  is  equally  just,  however,  for  him  to  draw  the  line  on 
this  free  service  at  the  point  where  it  demands  special 
investigation  and  research,  and  to  frankly  state  as  much 
in  a  preliminary  report.  He  may  then  be  asked  to  carry 
on  the  work  as  a  consultant  on  the  same  basis  as  any 
engineer.  Many  professors,  of  course,  are  established 
in  special  consulting  work  for  manufacturers,  central 
stations  and  municipalities.  For  them  the  handling 
of  requests  for  free  service  is  often  professionally  more 
difficult.  Discrimination  between  advice  and  special 
service,  however,  will  generally  result  in  a  satisfactory 
adjustment.  Certain  it  is  that  special  service  should 
not  be  free,  and  that  the  professor  of  electrical  engi- 
neering, acting  as  a  consultant,  is  entitled  to  regular 
fees  for  his  work. 


Central  Station  Power  for  Railway  Work 

AN  interview  with  John  F.  Wallace  on  another  page 
points  out  the  undoubted  tendency  of  railroad 
companies  to  purchase  energy  from  central  station 
plants.  While  definite  figures  are  diflScult  to  secure, 
owing  to  the  interrelation  of  the  railway  and  lighting 
utilities  in  some  cities  and  towns,  it  is  fair  to  state  that 
approximately  50  per  cent  of  the  electric  railways  are 
operated  from  central  station  energy.  H.  G.  Stott, 
speaking  before  the  Connecticut  Company  Section  of  the 
American  Electric  Railway  Association,  pointed  out  that 
the  main  consideration  in  the  final  determination  of 
whether  the  electric  railway  should  generate  or  pur- 
chase power,  centers  in  load  factor  conditions.  The  flat- 
ter the  load  curve,  of  course,  the  cheaper  the  power. 
This  is  the  main  incentive  for  the  general  power  com- 
pany, said  Mr.  Stott,  to  get  loads  from  all  sources,  vari- 
ous kinds  of  loads  and  especially  night  loads.  If  the 
railway  can  build  up  a  load  factor  as  good  as  the  power 
company  can,  then  there  is  no  reason  why  the  railway 
company  should  not  make  its  own  energy.  If  the  power 
company  can  build  up  a  better  load  factor  than  the  rail- 
way company  can  for  any  reason,  then  the  power  com- 
pany can  make  energy  cheaper  than  the  railway.  Owing 
to  franchise  conditions,  however,  the  railway  company 
can  rarely  improve  its  load  factor;  because  it  has  not 
the  right  to  sell  energy  to  others.  The  power  company, 
on  the  other  hand,  can  sell  to  anyone,  including  the 
railway  company,  and  therefore  can  acquire  a  much  oet- 
ter  load  factor.  Moreover,  it  is  the  function  of  a  rail- 
way company  to  sell  transportation,  and  of  a  pov/er 
company  to  sell  energy,  and  all  wise  railway  men  usually 
recognize  the  distinction. 
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Study  in  Lightning  Protection 

MR.  ROPER'S  report  of  the  liKhtiiinjr  protection 
investigation  made  by  the  Commonwealth  Edison 
Company  of  Chicago,  aa  presented  at  the  recent  A.I.E.E. 
convention  and  abstracted  in  this  issue,  is  one  of  the 
most  important  contributions  on  a  very  difficult  subject 
which  has  appeared  in  many  years.  The  experiments 
carried  out  were  on  so  extensive  a  scale  that  it  is 
almost  unfair  to  refer  to  them  as  experiments  at  all. 
They  were  rather  practical  trials  of  well-considered 
theories  on  a  large  scale  based  on  observation  and  ex- 
perience and  worked  out  as  part  of  the  service  of  the 
company.  Above  everything  else  in  the  work  of  a 
public  service  corporation  stands  reliability,  and  it  is 
the  full  appreciation  of  this  factor  which  gives  particu- 
lar importance  to  the  lightning  arrester  studies  in 
Chicago.  The  system  on  which  the  trials  were  made 
is  particularly  well  fitted  to  disclose  the  whole  truth. 
The  circuits  were  four-wire,  three-phase  with  neutral 
and  4000  volts  between  the  phase  wires.  A  voltage  of 
this  magnitude  is  particularly  well  adapted  to  disclose 
lightning  troubles,  since  it  is  high  enough  to  furnish 
somewhat  formidable  voltages  in  case  of  surging  and 
the  currents  transmitted  at  this  pressure  are  big  enough 
to  stir  no  small  amount  of  electromagnetic  energy. 
Looking  at  the  matter  broadly  the  first  practical  dis- 
closure of  the  Chicago  experience  was  the  weak  spot  in 
the  transformer  installation,  which  proved  to  be  the 
primary  terminal  board.  As  a  matter  of  experience 
it  was  found  that  this  was  the  usual  seat  of  the  arcing 
in  case  of  lightning.  The  scheme  of  lightning  protec- 
tion previously  used  included  a  reasonable  number  of 
arresters  distributed  over  the  lines,  and  this  arrange- 
ment was  not  changed  prior  to  the  elimination  of  250 
terminal  boards  from  a  single  circuit.  A  favorable 
result  was  very  soon  in  evidence,  and  on  the  theory 
that  the  best  place  to  put  a  lightning  arrester  is  where 
lightning  is  likely  to  do  the  most  damage,  circuits  were 
selected  on  which  every  transformer  was  protected  by 
an  arrester  on  the  same  pole.  Thus  not  only  was  the 
number  of  arresters  greatly  increased,  but  each  was  put 
where  it  was  believed  that  it  would  do  the  jnost  good. 
The  new  arrangement  disclosed  remarkable  immunity 
from  lightning,  and  so  the  experiments  went  on,  cir- 
cuit by  circuit,  each  one  equipped  with  a  different  type 
of  arrester,  until  some  1600  transformers  were  included 
in  the  test  area. 

The  results  following  this  were  alone  more  decisive 
than  at  first,  showing  that  the  removal  of  the  terminal 
boards  would  get  rid  of  about  60  per  cent  of  the  light- 
ning troubles,  and  that  the  installation  of  lightning 
arresters  on  poles  with  the  transformers  made  a  con- 
siderable further  reduction.  These  results  of  them- 
selves were  of  very  great  importance  in  securing  con- 
tinuity of  service  and  decreasing  the  number  of  injured 
transformers.  There  has  also  been  current  a  theory 
that  grounding  the  transformer  case  afforded  a  certain 
protection  against  lightning,  and  this  was  tried  out 
with  600  transformers  in  circuits  protected  by  arresters 
on  the  same  poles.     Experience  over  a  period  of  three 


years  showed  that,  if  anything,  grounding  the  case  was 
detrimental  rather  than  helpful,  a  result  rather  in  keep- 
ing with  general  theory,  which  would  indicate  that  when 
an  easy  path  to  earth  is  furnished  by  a  local  lightning 
arrester,  protection  would  certainly  not  be  improved 
by  tempting  the  stroke  to  make  its  way  to  the  case. 

Further  trials  were  made  by  considerably  increasing 
the  number  of  arresters  above  that  required  for  the 
transformer  poles.  The  areas  thus  tried  out  last  year 
provided  an  amount  of  carefully  placed  lightning  pro- 
tection altogether  unique  in  the  history  of  distribution 
systems.  The  results  were  remarkably  good,  and  it  was- 
found  in  addition  that  in  the  areas  most  thoroughly 
protected  the  decrease  of  the  troubles  from  lightning 
seemed  to  be  disproportionately  great,  as  compared 
with  circuits  on  which  there  were  merely  transformers 
protected  by  arresters  on  the  same  pole.  The  general 
figures  indicate  that,  with  the  terminal  boards  removed 
and  one  arrester  per  transformer,  the  amount  of  trouble 
from  lightning  on  circuits  would  be  reduced  about  50 
per  cent  if  these  arresters  were  on  the  transformer 
poles  rather  than  outside  on  the  line.  It  seems  to  be 
plainly  indicated  that  the  density,  so  to  speak,  of  the 
arresters  per  mile  of  circuit  was  a  rather  important 
factor  in  securing  protection,  although  it  was  clear 
that  the  mere  installation  on  the  transformer  pole  does 
not  give  perfect  protection.  This  is  really  what  might 
have  been  anticipated,  since  every  chance  for  lightning 
to  make  its  way  harmless  to  earth  via  an  arrester  lessens 
the  probability  of  a  considerable  amount  of  energy 
reaching  a  transformer. 

It  has  been  observed  in  cases  when  lightning  strikes 
an  overhead  line  in  a  region  where  there  are  no  trans- 
formers it  often  manifests  destructive  effects  at  a 
single  point,  with  perhaps  reduced  damage  done  at 
every  pole  in  each  direction  from  the  center  of  the  dis- 
turbance until  the  discharge  within  a  few  hundred 
yards  seems  to  be  dissipated  by  the  relief  given  it  to 
earth  in  the  interval.  In  a  line  protected  by  frequent 
lightning  arresters  this  diverting  of  energy  from  the 
point  actually  struck  should  be  very  rapid,  as  the 
Chicago  experiments  seem  to  indicate.  After  all,  it  is 
merely  a  question  of  relieving  the  Ipe  from  a  tremen- 
dous influx  of  energy  in  the  quickest  and  most  harmless 
way  possible.  And  this  can  be  done  by  installing  enough 
arresters  to  make  it  unlikely  on  the  mere  theory  of 
probabilities  that  a  flash  will  strike  the  line  where 
there  is  no  arrester  between  it  and  the  transformer. 
This,  too,  is  the  reason  for  the  success  of  installing 
transformers  at  the  transformer  poles — in  other  words, 
protecting  the  transformer  at  a  very  near  point.  For- 
tunately, modern  line  transformers  are  reasonably  re- 
liable and  increasing  their  numbers  does  not  materially 
increase  the  chance  of  trouble  from  the  arresters  them- 
selves. It  looks  very  much  as  though  the  intelligent 
persistence  of  the  Commonwealth  Edison  Company  in 
working  out  the  details  of  protecting  its  circuits  against 
lightning  has  not  only  done  an  immense  service  to  the 
art  of  reliable  and  continuous  distribution  of  electrical 
energy,  but  shown  other  companies  how  thousands  of 
dollars  can  be  annually  saved. 
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lighting  a  Moving  Picture  Theater 

r  HEATER  lighting,  as  such,  is  rather  an  art  by 
itself  on  account  of  the  special  problems  involved 
1  scenic  effects.  The  moving  picture  theater  might  be 
apposed  at  first  thought  to  be  a  simple  matter,  yet 
1  fact  it  has  intricacies  quite  its  own.  The  article 
n  the  lighting  of  such  a  theater  in  Milwaukee,  of  which 
le  first  portion  is  published  in  this  issue,  gives  an 
(ccellent  notion  both  of  the  requirements  that  have 
)  be  met  and  the  downright  engineering  skill  that  is 
squired  to  produce  the  desired  results.  Broadly,  the 
roblem  is  that  of  adequately  lighting  an  auditorium 
hich  must  never  be  very  brilliant,  save  during  inter- 
lissions,  and  must  be  so  subdued  as  neither  to  detract 
-om  the  effectiveness  of  the  pictures  upon  the  screen 
or  in  any  way  to  reach  the  eyes  of  the  audience  in 
ich  manner  as  to  interfere  in  any  way  with  their  com- 
)rt. 

The  main  characteristic  of  the  illumination  of  this 
irticular  theater  is  the  complete  absence  of  any  visible 
ghting  units.  The  whole  scheme,  is  carried  out  by 
[direct  lighting,  so  that  there  is  never  a  spot  of  high 
itrinsic  brilliancy  to  annoy  the  eye,  yet  always  enough 
?ht  to  give  an  agreeable  effect  to  the  interior  and  to 
ave  sufficient  contrast  to  make  the  pictures  easily  and 
imfortably  visible.  The  lobby  is  an  example  chiefly  of 
ive  lighting  with  reflectors  concealed  in  the  cornice 
ong  the  side  walls,  each  panel  of  the  ceiling  having  four 
'  these  lighting  units.    The  general  scheme  followed  was 

gradually  decrease  the  intensity  of  the  illumination 
om  a  brilliant  and  attractive  entrance  down  to  the 
oderate  light  of  the  auditorium.  The  foyer  is  lighted 
so  by  indirect  units  arranged  in  the  customary  bowl 
i:tures.  This  opens  into  the  auditorium  under  the 
ilcony.  At  this  point  the  lighting  problem  is  in- 
sniously  solved  by  decorative  glass  skylights  in  the 
ttom  of  the  balcony,  the  recesses  above  each  skylight 
ing  painted  white  and  containing  the  necessary  num- 
r  of  lamps.  It  is  in  the  auditorium,  however,  that 
e  most  ingenious  application  of  indirect  lighting  has 
en  made.  It  consists  in  a  series  of  concentrating 
flectors  set  high  up  in  the  walls  so  as  to  throw  the 
fht  almost  horizontally  along  the  ceiling.     The  angle 

reflection  and  of  incidence  is  chosen  so  that  the  main 
dy  of  light  reaches  out  to  the  more  distant  parts  of 
e  ceiling   near   its   middle   line,    thus   producing   an 
lusual  degree  of  uniformity. 
A  feature  of  this  p|^ticular  system  is  that  three  sets 

lights  are  used,  a  low  intensity  in  yellowish  white, 
lich  is  ordinarily  employed  during  the  projection  of 
e  pictures;  a  low,  intensely  bluish  light  used  when 


night  scenes  are  on  to  make  the  whole  interior  effect 
harmonize,  and  finally  a  higher  intensity  of  white  light 
used  when  the  screen  is  not  at  work.  Enough  has  been 
said  to  show  the  novelty  and  effectiveness  of  the  methods 
employed. 


Electricity  in  the  Field 

T  T  would  be  interesting  to  know  what  steps  have  been 
A  taken  to  secure  the  necessary  electrical  equipment  for 
even  the  meager  forces  that  the  United  States  now 
has  on  the  Mexican  frontier.  From  all  the  accounts 
that  have  reached  us  from  that  territory  the  field  wire- 
less apparatus  has  been  rather  consistently  out  of  order, 
and  most  of  the  communications  have  had  to  be  estab- 
lished by  old-fashioned  methods.  Is  it  not  time  for  the 
War  Department  to  come  to  the  "right  about  face"  and 
look  forward;  to  prepare  for  emergencies  which  are 
looming  up,  and  to  try  to  obtain  necessary  equipment  at 
least  a  year  before,  instead  of  a  year  after,  it  is  acutely 
needed?  The  European  services  have  developed  lights 
portable  wireless  equipment  with  an  easy  range  of  from 
20  to  50  miles,  and  light  enough,  in  fact,  to  be  carried 
on  the  aeroplanes.  They  also  have  field  sets  of  far 
greater  radius,  and  still  readily  transportable.  Unless 
all  reports  are  entirely  unreliable  General  Pershing  is 
not  blessed  with  anything  of  this  sort.  If  our  troops, 
or  any  of  them,  are  to  act  in  a  strictly  defensive  cam- 
paign along  the  boundary  they  need  ample  equipment  of 
this  kind,  as  well  as  portable  searchlights  for  disclosing 
hostile  operations  and  directing  night  firing  upon  them. 
If  anything  has  been  done  to  provide  these,  except  the 
small  experimental  equipment,  we  have  yet  to  learn  of 
it. 

Modern  equipment  for  wireless  like  the  country's 
supply  of  machine  guns  and  heavy  field  howitzers,  is 
non  ester,  as  Artemus  Ward  used  to  say.  Electrical 
equipment  is  really  much  more  quickly  and  readily  ob- 
tained than  ordnance  equipment.  It  can  be  turned  out 
on  very  short  notice,  but  it  cannot  be  delivered  day 
before  yesterday,  and  if  the  army  authorities  pursue  the 
policy  of  watchful  waiting  to  see  whether  they  are 
really  going  to  need  it  after  all,  they  are  liable  to  get 
the  goods  they  require  somewhere  about  the  beginning 
of  next  year.  We  offer  here  no  criticism  on  the  techni- 
cal branches  of  the  service.  They  have  struggled  and 
besought  for  years  in  vain,  but  nothing  too  harsh  can 
be  said  of  the  dismal  penuriousness  and  ineflficiency 
which  has  prevented  the  supply  of  an  adequate  amount 
of  first-class  material  in  reserve  to  meet  the  technical 
requirements  of  a  modern  campaign. 


N 


EXT  week  an  article  on  a  phase  of      The   Coming"   IsSUCS       In  the  department  which  is  regularly  de- 
city    lighting    will    be    presented      HiiiiiniiiiniimiiiininniranmiiiimiimiiiiiiunnimBiianmiiBBi       voted  to  "Advance   in   Technical  Theory 


which,  together  with  a  discussion  of  business  pol- 
icy by  a  well-known  manufacturer,  mark  the  broad  com- 
mercial side  of  the  issue.  An  interesting  engineering 
article  on  the  conditions  under  which  an  Oregon  central 
station  burns  wood  will  also  be  presented.  The  inter- 
views with  representative  men  on  subjects  of  timely 
interest  will  be  continued  through  the  coming  issues. 


and  Practice"  arrangements  have  been  made  to  record 
more  fully  the  developments  in  radiotelegraphy  and 
radiotelephony,  and  these  subjects  will  be  given  special 
treatment  in  early  issues.  Next  week  will  appear  the 
first  issue  of  Electrical  Merchandising,  which  extends 
to  the  trade  the  editorial  service  of  the  Electrical 
World. 
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PACIFIC  GAS  &  ELECTRIC  TO 

PROTECT  SECURITY  HOLDERS 

The  Company  Is  to  Set  Aside  $7,000,000  in  the  Next 

Seven  Years  Out  of  Income — The  Fund  Is 

to  Be  Uncapitalized 

As  a  result  of  the  agreement  reached  between  the 
Pacific  Gas  &  Electric  Company  and  the  CaHfornia 
Railroad  Commission,  the  commission  has  issuoi  an 
order  by  which  the  company  will  set  aside  $7,000,000 
in  the  next  seven  years  out  of  income  to  conserve  its 
assets  and  protect  its  security  holders.  Of  this  sum 
$800,000  will  be  set  aside  in  1916,  $1,000,000  in  1917, 
and  each  year  thereafter  until  1922,  when  $1,200,000 
will  be  set  aside.  The  funds  so  set  aside  are  to  remain 
uncapitalized,  and  it  is  provided  that  the  company  shall 
have  the  right  to  apply  against  these  payments  all  sums 
paid  into  the  sinking  funds. 

Vice-President  John  A.  Britton  of  the  company,  in 
commenting  on  the  order,  said  that  it  showed  that 
after  all  earnings  in  litigation  had  been  excluded,  and 
all  charges  of  every  kind  made,  including  dividends  on 
preferred  and  common  stocks,  the  company  is  earning  a 
surplus  of  $1,200,000  a  year.  As  this  is  $400,000  in 
excess  of  the  $800,000  obligation  imposed  by  the  com- 
mission, Mr.  Britton  says  that  this  should  show  that 
the  5  per  cent  dividend  rate  on  the  common  stock  is 
assured  beyond  any  question. 

In  regard  to  the  future  Mr.  Britton  says:  "As  this 
obligation  after  1916  will  be  increased  by  but  $200,000 
a  year,  and  the  income  of  the  company  applicable  to 
dividends  has  been  growing  at  the  rate  of  something 
like  $1,000,000  a  year  for  the  last  three  years,  the  com- 
pany should  have  no  trouble  whatever  in  continuing 
the  present  disbursements  on  its  common  stock  in  addi- 
tion to  putting  a  substantial  part  of  its  earnings  into 
the  property,  which  also  will  be  for  the  benefit  of  the 
stockholders." 

The  commission  announced  that  the  issuing  of  this 
order  is  not  to  be  construed  as  any  criticism  of  the  divi- 
dend policy  of  the  company.  Last  spring  the  commis- 
sion criticised  the  company  quite  severely  in  an  order 
denying  authority  to  issue  $1,021,000  common  stock  as 
a  3  per  cent  stock  dividend.  The  stocks  of  the  company 
declined  sharply  in  consequence,  as  the  action  of  the 
commission  was  taken  as  a  criticism  on  the  dividend 
policy  of  the  company,  which,  has  just  announced  the 
placing  of  the  common  stock  on  a  5  per  cent  cash  basis. 

In  denying  the  application  to  pay  a  stock  dividend 
the  commission  advised  the  company  that  unless  it 
adopted  a  policy  of  conserving  its  revenues  and  assets 
the  commission  would  inaugurate  an  investigation  of 
its  affairs.  Attention  was  called  to  the  fact  that  the 
company  in  marketing  its  new  6  per  cent  preferred 
stock  called  special  attention  to  the  fact  that  the  issue 
of  this  stock  was  approved  by  the  commission,  and  says : 
"This  company  should  not  adopt  a  policy  that  cannot 
fail  to  impair  the  position  of  these  investors." 

In  referring  to  the  danger  of  impairing  the  position 
of  those  who  have  invested  in  the  company's  preferred 
stock,  the  ruling  went  on  to  say  that  the  condition  "is 
emphasized  by  the  evidence  and  the  practical  admission 
of  the  company  that  its  depreciation  reserves  have  been 
inadequate.    At  the  tinie  when  it  is  clear  that  revenues 


should  be  conserved  against  this  depreciation,  and  t( 
build  up  assets,  it  is  proposed  to  distribute  these  reve 
nues  to  the  holders  of  the  common  stock." 

In  connection  with  the  order  of  the  commissior 
authorizing  the  $7,000,000  fund  it  must  be  rememberec 
that  by  refraining  from  capitalizing  its  sinking  fun( 
payments  the  company  in  the  next  seven  years  wil 
retire  something  like  $7,000,000  of  its  bonds  from  earn 
ings,  which  will  mean  a  saving  in  interest  charge; 
running  from  $40,000  in  the  present  year  to  $350,000  ir 
1922. 


National  Electrical  Contractors'  Associatior 

Arrangements  have  been  completed  for  the  sixteentl 
annual  convention  of  the  National  Electrical  Contrac 
tors'  Association  of  the  United  States,  to  be  held  nex' 
week  at  the  Hotel  McAlpin,  New  York  City.  The  con 
vention  will  open  on  Wednesday  morning,  July  19,  anc 
continue  throughout  the  week.  It  is  estimated  fron 
the  number  of  reservations  made  early  this  week  tha' 
between  300  and  400  contractors  will  attend.  Prior  t( 
the  opening  of  the  convention  the  National  Executiv( 
Committee  will  hold  a  meeting  on  Monday  morning,  anc 
the  National  Board  of  Directors  will  meet  on  Tuesdaj 
morning. 

The  first  session  is  scheduled  for  Wednesday  morning 
at  10  A.  M.,  and  is  open  to  all.  Lewis  H.  Woods,  presi 
dent  of  the  New  York  State  Association,  will  delivei 
the  address  of  welcome,  to  which  response  will  be  mad( 
by  John  R.  Galloway,  president  of  the  national  body 
Addresses  will  be  made  by  Mayor  Mitchel  of  New  Yorl 
City;  James  H.  McGraw,  president  McGraw  Publishing 
Company,  whose  subject  will  be  "Electrical  Merchandis 
ing";  T.  C.  Martin,  secretary  National  Electric  Ligh' 
Association;  Arthur  Williams,  New  York  Edison  Com 
pany;  J.  M.  Wakeman,  general  manager  Society  foi 
Electrical  Development.  It  is  also  expected  that  th( 
traveling  secretary  of  the  United  States  Chamber  ol 
Commerce  will  be  present  during  the  session  to  talk  t( 
the  members  about  the  activities  of  his  organization. 

The  business  session  on  Wednesday  afternoon  wil 
be  open  to  members  only.  The  first  of  the  many  enter 
tainment  features  will  be  a  reception  and  dance  to  b( 
held  on  Wednesday  evening. 

With  a  view  of  interesting  electrical  contractors  wh( 
are  not  members  of  the  National  Electrical  Contractors 
Association,  the  executive  committee  has  decided  to  in 
vite  all  electrical  contractors  to  attend  the  morning 
business  session  on  July  20,  at  which  time  two  ver\ 
interesting  reports  will  be  presented.  The  first  of  thest 
is  that  of  Joseph  A.  Fowler  of  Memphis,  Tenn.,  chair 
man  of  the  insurance  committee,  on  the  national  plan; 
for  joint  liability  and  compensation  insurance,  where 
by  a  large  saving  in  insurance  premiums  is  effected  fo) 
members.  His  report  will  be  supplemented  by  an  ad 
dress  by  L.  T.  Block,  manager  of  the  Utilities  Indemnity 
Exchange  of  St.  Louis.  The  other  report  will  be  pre 
sented  by  E.  McCleary  of  Detroit,  chairman  of  tht 
national  electrical  code  committee,  who  will  give  dat.' 
on  the  code  and  also  designate  someone  to  give  th( 
latest  data  regarding  the  much  discussed  "concentri( 
wiring."  Discussions  on  these  subjects  by  members  anc 
non-member  contractors  will  follow. 
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The  business  sessions  of  Thursday  afternoon  and 
riday  morning,  however,  will  be  open  to  members  only, 
rganization  meetings  of  the  board  of  directors  and 
'  the  executive  committee  on  Saturday  morning  con- 
ude  the  business  program. 

Entertainment  Features 

In  addition  to  the  reception  and  dance  to  be  held  in 
le  blue  and  green  rooms  of  the  hotel  on  Wednesday 
^ening,  a  number  of  other  amusements  have  been  ar- 
inged  for  the  entertainment  of  the  visiting  members 
id  ladies.  A  shopping  tour  has  been  planned  for  the 
dies  for  Thursday  morning,  and  in  the  afternoon  a 
implimentary  concert  will  be  tendered  to  ladies  and 
lests  by  the  Aeolian  Company  at  Aeolian  Hall,  on 
Drty-second  Street. 

Thursday  afternoon  and  evening  will  be  spent  at 
otel  Trouville,  Long  Beach,  Long  Island,  a  special 
ain  leaving  the  Pennsylvania  Station  at  3  P.  M.  At 
e  beach  there  will  be  various  forms  of  amusement, 
eluding  surf  bathing  and  a  dinner  dance  and  enter- 
inment.  A  final  excursion  will  be  held  on  Saturday, 
hen  the  "Seeing  New  York  by  Water"  trip  will  be 
ken. 

During  convention  week  an  electrical  exhibit  will  be 
sld  under  the  management  of  the  Hotel  McAlpin  in 
e  Terra  Gotta  Room  of  the  hotel.  In  all  there  will 
!  about  100  exhibitors. 


Vlilwaukee  Creates  Bureau  of  Illumination 

Service  and  Retains  Consulting  Engineer 

In  order  to  carry  on  the  construction,  operation  and 
aintenance  of  its  new  street  lighting  system,  the  City 
)uncil  of  Milwaukee  has  passed  an  ordinance  creating 
sub-department  or  bureau  of  the  department  of  public 
arks.  The  new  bureau  is  to  be  known  as  the  bureau  of 
umination  service,  and  is  to  be  organized  in  two  divi- 
3ns — the  division  of  illuminating  engineering  and  the 
vision  of  construction  and  maintenance.    The  division 

illuminating  engineering  is  to  have  charge  of  the 
aracter,  type,  size,  location,  design  and  routing  of  all 
ectrical  and  gas  equipment  comprised  in  the  street 
jhting  system,  and  also  of  the  electrical  and  photo- 
etric  laboratory  for  which  $4,000  has  been  appropri- 
ed  from  the  1916  budget.  The  division  of  construction 
id  maintenance  is  to  have  charge  of  all  construction, 
spection,  and  maintenance  and  repair  work  of  all  light- 
g  circuits,  fixtures,  posts,  lamps,  etc.,  owned  and  main- 
ined  by  the  city  of  Milwaukee. 

The  bureau  of  illumination  service  is  placed  under  the 
imediate  direction  of  the  commissioner  of  public 
orks,  F.  G.  Simmons,  who  has  appointed  F.  A.  Vaughn, 

Vaughn,  Meyer  &  Sweet,  Milwaukee,  as  consulting 
igineer  for  the  installation.  Mr.  Vaughn  is  retained 
1  a  basis  of  $10,000  per  year,  and  the  term  of  employ- 
ent  is  to  be  approximately  six  months. 
The  ordinance  also  creates  the  following  positions  in 
le  bureau  of  illumination  service,  appointments  to 
hich  are  to  be  made  by  the  commissioner  of  public 
orks  as  soon  as  competent  men  can  be  found :  engineer 
1  charge  of  the  division  of  illuminating  engineering  at 
1  annual  salary  of  $2,100,  and  three  assistant  engineers 
;  salaries  of  $960,  $840  and  $720  respectively ;  engineer 
1  charge  of  the  division  of  construction  and  mainte- 
mce  at  an  annual  salary  of  $2,400,  and  an  electrician 
id  electrical  assistant  in  the  same  division  at  salaries 
:  $1,200  and  $900  respectively.  The  sum  of  $5,500  was 
jpropriated  from  the  1916  budget  for  the  payment  of 
ilaries  during  the  current  year  for  the  positions 
•eated. 


J.  F.  MORRISON  DEAD 

First  President  of  the  National  Electric  Light  Asso- 
ciation Passes  Away  in  His  Home  in  Baltimore, 
After  a   Lingering   Illness 

We  have  been  advised  by  President  H.  L.  Wagner  of 
the  National  Electric  Light  Association  that  James 
Frank  Morrison,  the  first  president  of  the  National  Elec- 
tric Light  Association,  passed  away  at  his  home  in  Balti- 
more last  week.  He  had  been  suffering  for  some  time 
from  cancer  of  the  tongue,  his  sickness  leading  him  re- 
cently to  almost  complete  seclusion. 

J.  F.  Morrison  was  born  on  April  18,  1841,  at  St. 
John's,  New  Brunswick.  Leaving  his  Canadian  home 
at  the  age  of  fifteen  years,  with  only  such  education  as 
had  been  imparted  by  a  tutor,  he  went  to  Boston,  and 
took  a  position  in  a  business  house.  He  went  to  Balti- 
more in  1862,  at  the  age  of  twenty-one,  and  began  his 


electrical  career  by  entering  the  telegraph  service  of  the 
Baltimore  and  Ohio  Railroad  Company.  From  that  time 
until  1878  Mr.  Morrison  held  various  electrical  positions, 
including  that  of  night  manager  of  the  Western  Union 
Telegraph  Company,  and  in  that  year  he  built  a  long- 
distance telephone  line,  extending  from  Georgetown,  near 
Washington,  along  the  Chesapeake  and  Ohio  Canal  to 
Cumberland,  a  distance  of  over  200  miles. 

In  1880  Mr.  Morrison  organized  the  pioneer  Brush 
Company  for  the  supply  of  local  electric  arc  lighting, 
which  built  in  Baltimore  one  of  the  first  real  central  elec- 
tric light  stations  in  the  country.  The  only  previous 
station  in  the  country  was  the  Brush  plant  installed  in 
some  old  buildings  on  Twenty-third  Street,  New  York 
City. 

Mr.  Morrison  was  instrumental  in  the  invention,  in 
1887,  by  the  late  William  Baxter,  Jr.,  of  the  original 
Baxter  series  motor,  when  only  series  service  was  avail- 
able. He  established  a  factory  for  its  manufacture  and 
displayed  great  energy  in  its  introduction. 

Mr.  Morrison  also  organized  the  Southern  Electric 
Company.  His  mastery  of  the  electrical  field  was  recog- 
nized and  evidenced  by  his  election  as  first  president  of 
the  National  Electric  Light  Association,  at  the  time  of 
its  first  convention  in  Chicago,  in  1885.  He  held  the 
office  for  three  years.  Resolutions  of  appreciation  and 
respect  in  recognition  of  Mr.  Morrison's  great  pioneer 
work  were  presented  at  Chicago  in  May.  They  were 
adopted  by  the  association,  and  sent  immediately  to 
Baltimore. 
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ECONOMY   WAS   THE    MOTIVE   IN    THE   LARGEST   RECENT    INSTALLATION,  THAT  OF  THE  CHICAGO,   MILWAUKEE  &  ST.  PAUL  RAILWAY, 

WHICH    BUYS   ENERGY   FROM    THE    MONTANA    POWER   COMPANY 


Railroads  Will  Demand  Central  Station  Energy 

Tendency  Will  Be  Toward  the  Purchase  of  Power  from  Corporations   Generating  Energy 
on  a  Large  Scale,  Says  John  F.  Wallace — Conditions  in  Chicago 


NINTH  IN  A  SERIES  OF  "TALKS  IN 

THE  INDUSTRY" 

By  Frederic  Nicholas 


John  F.  Wallace,  who  has  given  an  interview  to 
the  Electrical  World  pointing  to  the  use  of  central 
station  energy  in  future  railroad  electrification  work, 
is  president  of  Westinghouse  Church  Kerr  &  Com- 
pany. As  chairman  of  the  Chicago  Railway  Termi- 
nal Commission  he  is  making  a  comprehensive  in- 
vestigation of  the  practicability  of  electrification  of 
the  carriers  which  have  extensive  terminals  in  that 
great  traffic  center.  Mr.  Wallace  recommends  that 
operators  of  large  central  station  companies  so  plan 
extensions  as  to  make  them  available  at  least  expense 
for  future  power  i-equirements  of  the  railroads. 


4  4  T  ^  future  electrification  developments,"  said  Mr. 
I  Wallace,  "the  tendency  will  undoubtedly  be  defi- 
nitely toward  the  purchase  by  the  railroad  com- 
panies of  energy  from  public  service  corporations 
engaged  in  the  generation  of  energy  on  a  large  scale 
rather  than  toward  the  installation  of  independent 
power  plants." 

Mr.  Wallace  made  his  first  studies  of  the  possibilities 
of  electrification  in  1892-1893,  when  he  was  chief  engi- 
neer of  the  Illinois  Central  Railroad,  in  connection  with 
the  preparations  of  that  company  for  handling  the 
World's  Fair  traffic  in  1893.  "The  problem  then,"  he 
said,  "was  not  only  to  provide  for  the  World's  Fair 
temporary  business,  but  also  to  develop  a  system  that 
would  be  applicable  afterward  to  the  permanent  ter- 
minal traffic  problems.  It  was  felt  that  the  necessary 
large  expenditure  for  electrification  would  be  unwar- 
ranted unless  the  system  should  be  usable  at  the  expira- 
tion of  the  fair  for  the  terminal  as  it  would  exist  under 
normal  conditions.  Our  investigation  was  most  thor- 
ough, but  we  were  placed  at  a  disadvantage  by  the  fact 
that  at  that  time  electric  traction  -had  not  progressed 
beyond  application  to  street  railway  service  or,  at  best, 
short-distance  interurban  service.  We  discussed  the 
problems  of  our  service  with  the  representatives  of  the 


leading  manufacturing  companies,  but  in  all  of  our 
studies  we  were  confronted  by  the  obstacle  that  elec- 
tricity had  not  then  been  applied  to  heavy  units  of 
transportation,  such  as  eight  to  twelve-car  trains  with 
a  carrying  capacity  of  1000  persons. 

Chicago  Then  and  Now 

"In  those  early  years  there  was  no  apparatus  or 
station  for  the  generation  of  electrical  energy  on  a 
large  scale.  Chicago  did  not  then  have  a  plant  capable 
of  furnishing  the  required  energy,  and  in  our  tentative 
plans  we  were  therefore  under  the  necessity  of  includ- 
ing the  consideration  of  an  independent  station.  By 
way  of  comparison  it  is  interesting  to  note  that  to-day 
the  Commonwealth  Edison  Company  has  sufficient  avail- 
able surplus  capacity  to  supply  energy  for  the  electric 
operation  of  the  terminal  zone  of  any  one  of  the  rail- 
road systems  entering  Chicago,  although  it  would,  of 
course,  have  to  install  additional  apparatus  if  it  were 
called  upon  to  meet  the  enormous  requirements  of  all 
of  the  roads  in  that  center. 

"The  thorough  consideration  of  the  subject  of  elec- 
trification which  was  given  ,in  those  early  years  dis- 
closed so  many  uncertainties,  both  as  to  the  ultimate 
cost  and  the  operating  details  affecting  trains  as  well 
as  electrical  plant,  that  it  was  finally  decided  to  be 
inadvisable  to  substitute  electricity  for  this  service. 
However,  after  the  close  of  the  World's  Fair  a  perma- 
nent committee,  of  which  I  was  chairman,  was  formed 
with  an  engineering  secretary  for  the  purpose  of  watch- 
ing the  progress  of  electrical  installations  and  reporting 
to  the  company  from  time  to  time  should  conditions 
change  so  as  to  make  electrification  desirable." 

This  committee  was  discontinued  when  Mr.  Wallace 
left  the  service  of  the  Illinois  Central  Railroad  in  1904. 
On  account  of  the  various  problems  concerned  and  the 
fact  that  the  subject  has  been  considered  entirely  from 
the  standpoint  of  financial  and  commercial  results  the 
Illinois  Central  company  has  not  yet  electrified  its  serv- 
ice. "At  the  present  time,  however,"  added  Mr.  Wal- 
lace, "investigations  are  under  way  looking  to  this  end, 
and  it  is  probable  that  this  serious  consideration  will 
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SHOULD  PREPARE  TO   MEET  LARGE  DEMANDS   IN   THE  FUTURE 


lead  to  the  beginning   of  electric   operation  within   a 
few  years." 

Cost  of  Comprehensive  Electrification  in  Chicago 

Mr.  Wallace  emphasized  the  fact  that  the  report  made 
to  the  city  of  Chicago  by  the  Chicago  Association  of 
Commerce  in  November,  1915,  was  based  on  an  inves- 
tigation which  followed  very  different  lines  from  the 
one  that  is  now  under  way.  The  investigation,  which 
was  conducted  by  the  Association  of  Commerce,  lasted 
for  four  or  five  years,  and  cost  $600,000,  which  was 
paid  by  the  railroads.  It  was  undertaken  primarily 
because  of  agitation  for  the  abatement  of  smoke,  and 
it  included  a  detailed  estimate  of  the  practicability  and 
cost  of  electrification  of  all  of  the  steam  roads  entering 
Chicago.  The  conclusions  were  adverse  to  the  general 
and  complete  electrification  of  all  of  the  steam  roads, 
including  suburban,  regular  passenger,  freight  and 
switching  service. 

"However,"  Mr.  Wallace  points  out,  "these  conclu- 
sions were  based  on  the  grounds  that  the  investigation 
showed  that  only  a  small  part  of  the  smoke  and  cinders 
in  the  city  were  due  to  railroad  operation,  and  that  the 
cost  of  comprehensive  electrification  of  all  classes  of 
service  within  the  city  limits  would  be  so  large  that 
from  the  standpoint  of  the  elimination  of  smoke  and 
cinders  it  was  not  reasonable  to  require  the  railroads 
to  spend  the  enormous  sum  estimated  as  necessary." 

The  estimated  cost,  including  electrification  and  bet- 
terments precipitated  thereby,  was  $274,000,000.  In 
its  report  the  commission  figured  on  the  expense  of  con- 
structing an  independent  generating  plant,  though  this 
was  done  apparently  to  make  the  estimate  complete,  as 
the  commission  stated  that  it  would  expressly  refrain 
from  any  comparison  or  decision  on  the  question  of 
purchased  energy  versus  energy  produced  by  the  rail- 
roads themselves. 

As  the  conclusions  of  this  report  were  not  satisfac- 
tory to  the  City  Council  the  question  was  refered  to 
the  Chicago  Railway  Terminal  Commission,  of  which 
Mr.  Wallace  is  chairman. 

"In  connection  with  the  work  of  this  commission," 
Mr.  Wallace  continued,  "I  have  given  considerable  at- 
tention to  the  electrification  of  the  Illinois  Central  ter- 
minal and  the  associated  problems. 

"The  scope  of  the  investigation  has  so  broadened, 
however,  that  it  now  includes  the  consideration  of  the 
electrification  of  the  suburban  service  of  the  other  roads 
entering  Chicago. 

"Probably    the    solution    of   the   problem    will    be    a 


gradual  one,  and  will  be  reached  by  first  the  complete 
electrification  of  the  Illinois  Central  suburban  service, 
followed  by  the  suburban  service  of  the  other  roads  as 
the  conditions  of  their  operation  justify. 

Settle  the  Question  of  Economy 

"Whether  electrified  suburban  or  terminal  service 
offers  any  advantage  in  economy,  as  compared  with 
steam,  has  not  been  demonstrated  conclusively.  It  is 
important  that  this  question  shall  be  answered.  The 
principal  advantage  which  has  been  demonstrated  up 
to  this  time  for  suburban  and  terminal  electrification  is 
the  elimination  of  smoke  and  cinders.  However,  there 
are  train  operating  advantages  which  appeal  to  the 
steam  roads,  the  largest  one  being  the  reduction  of  ex- 
cessive track  use  and  switching  service  at  stub-end 
passenger  stations.  This  reduction  of  train  movements 
is  understood  to  have  been  the  main  factor  which  led 
the  Pennsylvania  Railroad  to  electrify  the  Philadelphia 
terminal,  using  the  multiple-unit  system. 

"Electrification  is  highly  advantageous  for  reasons  of 
safety  where  operation  through  tunnels  is  necessary,  as 
there  is  a  danger  that  signals  will  be  misunderstood 
when  steam  and  the  fouling  of  the  atmosphere  make 
white  lights  look  red.  This  was  the  chief  motive  under- 
lying the  New  York  Central-New  York,  New  Haven  & 
Hartford  electrification.  After  a  start  has  been  made 
with  strictly  terminal  electrification  the  tendency,  as  in 
the  case  of  those  two  roads,  is  to  extend  the  improve- 
ment out  some  distance  on  the  main  line  so  as  to 
lengthen  the  run  and  exclude  short  steam  locomotive 
runs.  This  materially  increases  the  power  require- 
ments. 

"Another  class  of  a  highly  desirable  electrification 
project  is  illustrated  by  the  mountain  division  of  the 
Chicago,  Milwaukee  &  St.  Paul  Railway.  This  is  plainly 
attributable  to  economy,  as  the  company  buys  its  energy 
at  a  very  low  rate  and  is  able  to  introduce  operating 
advantages  which  conserve  its  requirements  of  power 
and  lessen  the  number  of  its  train  crews. 

Decrease  in  Generating  Cost 

"One  of  the  strongest  arguments  which  is  steadily 
promoting  electrification  is  the  continual  decrease  in  the 
cost  of  generating  electrical  energy.  The  first  reason 
for  this  is  the  development  of  large  steam  producing 
units,  but  other  factors  are  also  working  in  this  direc- 
tion. The  remarkable  development  which  has  taken 
place  in  the  reduction  of  cost  makes  it  probable  that 
when  the  day  of  electrification  in  Chicago  arrives,  the 
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steam  railroads  there  will  be  able  to  avoid  the  invest- 
ment of  a  lart^e  amount  of  capital,  because  they  can 
buy  ener}fy  from  the  central  station  company.  That 
company  has  reached  the  acme  of  economy  in  its  pro- 
duction of  electrical  energy. 

Preparedness  of  Design  Will  Conserve  Capital 

"It  would  be  well  for  large  central  station  companies 
to  continue  to  study  the  possibilities  in  this  direction 
with  great  care.  In  planning  future  power-house  con- 
struction they  can  then  provide  for  expansion  to  enable 
them  to  meet  the  demand  for  such  additional  business 
as  may  be  available.  Such  companies  should  be  able  so 
to  make  their  plans  that  they  would  not  require  much, 
if  any,  capital  outlay  above  what  they  would  make 
under  the  normal  conditions  of  growth  in  their  com- 
munities. They  can  introduce  a  definite  element  of 
preparedness  into  their  designs  and  construction  that 
will  conserve  capital  expenditure  and  save  time  if  they 
are  called  upon  in  the  future  to  provide  for  great  rail- 
way electrification  projects. 

Progress  Will  Be  Rapid 

"It  is  entirely  reasonable  to  look  for  further  improve- 
ments in  the  art  which  will  operate  in  the  future  to 
reduce  the  cost  of  electric  power  for  railroad  operation 
as  compared  with  the  cost  of  power  in  individual  steam 
locomotive  units.  It  is  impossible  to  predict  the  day 
when  railroads  will  demand  large  amounts  of  energy 
from  central  station  companies.  The  development  cf 
the  art,  negotiations  between  the  railroads  and  the  com- 
munities which  they  serve,  and  the  financial  condition 
of  the  railroads  all  contribute  toward  the  final  solution 
of  the  problem.  That  there  will  be  progress,  and  that 
it  will  be  rapid,  is  predicted  by  all  of  the  signs  of  the 
times." 


Patent  Granted  for  Air  Blast  Alternating 

Current  Rectifier 

A  very  simple  and  ingenious  method  of  rectifying 
high-tension  alternating-currents  by  means  of  an  air 
blast  has  been  assigned  to  the  International  Precipita- 
tion Company  of  Los  Angeles,  Cal.,  under  U.  S.  Patent 
1,188,597.  Wolcott  and  Rieber  proposed  to  surround  a 
rod  electrode,  spaced  from  a  co-operating  disk  electrode, 
with  an  air  blast  at  a  pressure  of  about  10  lb.  to  the 


DIAGRAM    OF   AIR   BLAST    ALTERNATING   CURRENT   RECTIFIER 

square  inch.  By  directing  the  air  blast  along  the  path 
of  the  discharge,  the  inventors  maintain,  that  an  alter- 
nating-current of  as  much  as  50,000  volts  can  be  wholly 
rectified. 

It  is  also  found,  the  inventors  state,  that  by  regulating 
the  air  pressure  it  is  possible  to 'secure  any  desired 
amount  of  rectification.  It  also  becomes  possible  to  rec- 
tify both  halves  of  an  alternating-current  wave  and  ob- 
viate entirely  all  expensive  equipment  of  vacuum  tubes, 
etc. 


Soldiers'  and  Sailors'  Monument  at 
Indianapolis  Flood-Lighted 

The  Merchants  Heat  &  Light  Company  of  Indian- 
apolis, Ind.,  last  week  presented  the  people  of  Hoosier- 
dom's  capital  city  with  one  of  the  most  beautiful  flood- 
light  ing  spectacles 
thus  far  completed, 
when  on  July  4  the 
beams  of  100  project- 
ors were  turned  on 
the  Soldiers'  and  Sail- 
ors' Monument. 
Standing  in  the  Cir- 
cle about  which  the 
city  is  built,  and  from 
which  the  principal 
streets  radiate,  this 
248.5-ft.  shaft  may 
now  be  seen  at  night 
from  the  most  distant 
parts  of  the  city. 

The  lighting  of  the 
main  shaft  is  accom- 
plished by  four  banks 
of     twenty-five     500- 
watt  projectors  placed 
on  the  roofs  of  build- 
ings which  border  the 
Circle.      In     addition 
to  these  main  batter- 
ies of  lamps,  two  pro- 
jectors    have     been 
placed  on  each  of  the 
pedestal  lamps  which 
overlook  the  artificial 
waterfall  at  the  base  of  the  shaft.    These  lamps  project 
red  and  blue  light  upon  water  which  cascades  from  the  , 
fountain,  producing  particularly  beautiful  color  effects,  i 
The  lighting  of  the  monument  has  been  accomplished  I 
after  about  six  months  of  work,  during  which  time  it  ; 
was  necessary  to  secure  the  apprival  of  the  Monument  , 
Board.     The  equipment  for  the   installation  has  been 
loaned  by  the  Merchants  Heat  &  Light  Company,  and  all 
energy  for  operating  it  will  be  furnished  by  that  com- 
pany without  charge. 
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N.  E.  L.  A.  Rate  Book 

In  the  fall  of  1916  the  National  Electric  Light  Asso- 
ciation will  publish  its  first  oflficial  annual  compilation 
of  electric  rates,  to  be  known  as  the  "1916  N.  E.  L.  A.- 
Rate  Book,"  to  be  followed  by  quarterly  supplements, 
under  the  direction  of  the  rate  research  committee. 

This  has  been  undertaken  because  many  of  the  com- 
panies, in  studying  their  own  rates,  and  for  informa- 
tion required  by  the  public  service  commissions  and  the 
city  councils,  have  heretofore  requested  the  rates  of 
many  other  companies.  Such  demands,  being  very 
urgent  in  character,  have  always  met  with  prompt 
response  on  the  part  of  the  individual  member  compa- 
nies, or  from  the  N.  E.  L.  A.  office  in  New  York;  but  of 
recent  years  they  have  become  so  frequent  as  to  be  a 
real  source  of  embarrassment. 

With  this  in  mind  the  National  Electric  Light  Asso- 
ciation has  directed  the  rate  research  committee  to 
publish  immediately  the  rates  of  all  cities  of  over  40,000 
population,  and  as  rapidly  as  such  a  publication  is  sup- 
ported, to  extend  the  work  to  include  ultimately  cities 
of,  say,  10,000.  This  will  put  in  the  hands  of  the  com- 
mittee complete  rate  data  for  future  statistical  study, 
and  the  publication  itself  will  place  in  the  hands  of 
every  Class  A  subscriber  the  official  verified  rates  of 
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the  companies,  removing  any  chance  of  stenographic  or 
other  errors,  which  have  often  crept  in  when  copies 
have  been  made. 

An  important  feature  of  the  publication  will  be  the 
designation  by  each  company  of  an  official  rate  corre- 
spondent who  will  be  responsible  for  keeping  the  com- 
mittee informed  of  any  changes  in  rates,  which  will 
become  available  in  the  quarterly  supplements.  The 
official  correspondent  will  himself  correct  all  final  proof 
so  that  only  the  information  officially  approved  by  each 
company  will  appear. 

All  cities  in  the  United  States  and  Canada  will  be 
arranged  by  State  or  province,  and  the  cities  by  popu- 
lation. The  preface  will  contain  an  official  description 
of  standard  rate  forms,  with  curves,  and  such  abbre- 
viations of  terms  as  may  be  used  throughout  the  book. 
The  name  of  each  company  and  its  rate  correspondent, 
and  whether  the  plant  is  hydroelectric  or  steam,  or  both, 
and  if  power  is  purchased,  will  be  stated.  The  popula- 
tion of  the  city  will  be  given  and  the  territory  supplied. 

Only  the  principal  rates,  such  as  residence  lighting, 
commercial  lighting,  retail  power  and  wholesale  power 
will  be  stated  in  complete  detail,  as  follows :  Availability, 


AMERICA'S  ELECTRICAL 

WEEK  POSTER  COMPETITION 

Announcement   Is   to    Be    Made   During   the   Latter 

Part  of  July  of  the  Design  Selected  by 

the  Judges 

Noted  artists,  art  students  and  high  school  pupils 
from  nearly  every  leading  city,  entered  posters  in  the 
$2200  electrical  poster  prize  competition,  conducted 
under  the  auspices  of  the  Society  for  Electrical  De- 
velopment. The  competition  which  was  announced  in 
April  and  closed  on  June  1,  1916,  was  for  a  poster  to  be 
used  as  the  official  design  for  America's  Electrical  Week. 

Nearly  800  posters  were  submitted,  one-third  of 
which  were  by  professional  artists,  whose  names  are 
synonymous  with  the  best  in  poster  art.  The  remainder 
of  the  designs  were  done  by  younger  artists  in  acade- 
mies and  high  schools  where  industrial  art  is  taught. 

For  the  best  posters  prizes  aggregating  $2200  were 
offered.  The  first  prize  of  $1000  will  be  awarded  to 
the  winning  design  which  the  judges  choose  as  the  best 
and  most  appropriate  poster  submitted.     Following  are 


THREE  POSTER  DESIGNS   SUBMITTED   FOR   AMERICA'S   ELECTRICAL    WEEK 


rate,  determination  of  demand  (particular  attention 
will  be  given  to  this  item),  prompt  payment  discount, 
minimum  charge,  lamp  service,  term  of  contract.  Any 
additional  feature,  or  other  rates,  not  in  very  general 
use,  will  be  noted  by  the  title  only.  The  volume  will  be 
closed  by  a  complete  index  of  company  names  and  cities. 
Supplements  will  be  issued  on  Jan.  1,  April  1  and  July 
1  of  each  year. 


Organization  of  a  National  Engineer  Reserve 

It  is  reported  by  the  joint  committee  from  the  na- 
tional engineering  societies  that  the  War  Department 
is  now  formulating  the  plan  of  organization  of  the  re- 
serve corps  of  engineers  and  of  the  enlisted  reserve 
corps  and  the  requirements  that  will  be  prescribed  for 
enrollment  therein.  This  was  provided  for  in  the  army 
reorganization  act  of  1916  which  recently  passed 
Congress.  As  soon  as  practicable,  the  War  De- 
partment will  issue  an  invitation  to  the  engineers  of 
the  country  to  apply  for  commissions  in  the  reserve 
corps  of  engineers,  and  there  will  be  available  for  those 
interested  full  and  complete  information  as  to  the  re- 
quirements  for  commissions. 


the  other  prizes :     $500  second  prize,  $300  public  choice 
prize,  $200  art  students'  prize  and  $200  in  school  prizes. 

The  judges  will  determine  the  winners  of  the  grand 
and  second  prizes,  the  art  students'  prize  and  the  school 
prizes.  The  announcement  of  the  winners  will  be  made 
late  in  July. 

The  public  choice  prize  will  be  determined  by  the  high-. 
est  total  of  votes  registered  at  exhibitions  in  New  York, 
Chicago,  Cleveland  and  Philadelphia,  in  favor  of  any  of 
the  designs  deemed  suitable  for  these  exhibits  by  the 
judges.  The  New  York  exhibit  drew  an  attendance  of 
nearly  3000  persons.  The  Philadelphia  exhibit  was  held 
at  the  Exposition  Building  during  the  recent  conven- 
tion of  the  Associated  Advertising  Clubs  of  the  World. 

The  judges  are:  John  Quincy  Adams,  secretary.  Art 
Commission  of  the  City  of  New  York;  Dr.  James  P. 
Haney,  director  of  art  in  New  York  high  schools;  Her- 
bert S.  Houston,  president.  Associated  Advertising 
Clubs  of  the  World;  Arthur  F.  Wiener,  president,  In- 
ternational Art  Service;  P.  L.  Thomson,  advertising 
manager.  Western  Electric  Company ;  Henry  L.  Doherty, 
president,  the  Society  for  Electrical  Development,  Inc. 

The  originals  for  which  the  prizes  are  awarded  be- 
come the  property  of  the  society. 
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Analysis  of  Moving  Picture  Theater  Lighting— I 

Results  of  a  Study  That  Brings  Out  Importance  of  Engineering   Considerations   in    Solving 

Special  Lighting  Problems  of  the  Picture  Theater     Data  That  Aid  in  Selection 

of  Equipment  and  Suitable  Projection  Screen  in  Another  Article 

By  L.  W.  McOmber 

Member  KnsiiieerinK  Staff,  VauKhii.   Meyer  &  Sweet,  ConsultiiiB  Ensiiieers,  Milwaukee,  Wis. 


TUK  lijjfhting  of  the  Merrill  Theater  in  Milwaukee, 
Wis.,  is  an  interesting  example  of  possible  results 
of  a  proper  engineering  consideration  of  illumi- 
nating principles  in  a  new  and  rather  extensive  field. 
This  particular  theater  has  been  constructed  and 
equipped  according  to  the  most  modern  ideas  of  interior 
decoration  and  furnishing,  and  the  solutions  of  the 
lighting  problems  have  been  the  result  of  considerable 
study. 

The  auditorium  of  the  theater  is  approached  by  a 
lobby  92  ft.  long  leading  from  the  entrance  to  a  large 
foyer.  From  the  back  of  this  foyer,  broad  double  stair- 
ways lead  up  to  a  balcony  which  has  a  seating  capacity 
for  300  persons.  The  auditorium  seats  approximately 
1000,  making  a  total  capacity  of  1500  people.  This 
auditorium  is  approximately  50  ft.  broad  by  150  ft.  in 
length  and  has  a  ceiling  height  of  34  ft.  The  absence 
of  lighting  fixtures  makes  the  dimensions  seem  even 
greater,  and  produces  an  effect  of  spaciousness.  The 
interior  decoration  is  rich,  but  soft  and  subdued  in 
tone.  The  walls  are  stippled  in  tans  and  browns  of 
varying  shades,  touches  of  color  being  employed  in  deep 
shades  of  reds,  blues  and  gold  in  the  ornamental  friezes, 
borders  and  inserts.  The  floors  and  aisles  are  covered 
with  a  brown  cork  tiling,  which  makes  a  very  good 
looking,  sanitary  and  durable  floor  covering.  This  tiling 
is  soft  to  walk  upon  and  is  entirely  noiseless. 

General  Plan  of  Lighting 

The  interior  illumination  was  laid  out  to  provide  a 
brightly  and  attractively  lighted  entrance,  and  then 
supply  a  gradually  decreasing  intensity  of  illumination 
along  the  route  through  the  lobby,  foyer  and  down  to 
the  front  of  the  auditorium,  so  that  the  eye  would  grad- 
ually become  accustomed  to  the  reduced  illumination  in 
the  auditorium.  The  long  lobby  leading  from  the  en- 
trance is  of  great  assistance  in  this  scheme,  as  it  allows 
an  appreciable  amount  of  time  for  the  adaptation  of  the 


eye  to  the  reduced  illumination.  The  actual  amount  and 
variation  of  illumination  that  is  encountered  as  one 
enters  the  theater  is  shown  in  Fig.  4.  In  this  diagram 
the  distance  traversed  is  plotted  as  abscissa  and  foot- 
candles  illumination  as  ordinates. 

The  novelty  of  the  lighting  scheme  of  this  theater 
exists  in  the  fact  that,  outside  of  the  exit  passages  and 
toilet  rooms,  there  are  but  three  lighting  fixtures  used 
in  the  whole  installation.  The  artificial  lighting  is  all 
indirect  or  diffused,  using  indirect  lighting  fixtures, 
cove  lighting,  skylight  lighting  and  flood-lighting.  The 
main  portion  of  the  auditorium  is  lighted  by  lamps  and 
reflectors,  concealed  in  decorative  capitals  over  ventila- 
tor grills,  which  throw  their  light  on  the  ceiling  to  be 
reflected  indirectly  therefrom  to  the  auditorium  below. 

Illumination  of  Lobby  and  Foyer 

The  lobby  is  lighted  entirely  by  cove  lighting.  The 
lighting  units  are  60-watt  lamps  in  National  X-ray  E-60 
reflectors  concealed  by  the  cornice  along  both  side  walls. 
Each  ceiling  panel  is  lighted  by  four  of  these  lighting 
units.  In  the  ladies'  waiting  room,  to  the  left  of  the 
lobby  at  the  inner  end,  the  illumination  is  furnished 
from  a  large  indirect  bowl  suspended  from  the  ceiling. 
The  intensity  of  illumination  in  this  waiting  room  is 
slightly  greater  than  that  in  the  lobby,  but  not  mark- 
edly so.  The  foyer  is  lighted  by  two  indirect  units 
of  the  same  design  and  size  as  the  one  in  the  ladies' 
waiting  room,  each  bowl  containing  four  60-watt  lamps 
in  National  X-ray  reflectors. 

The  foyer  opens  directly  into  the  auditorium  under 
the  balcony,  and  the  lighting  of  this  portion  of  the 
auditorium  is  accomplished  by  means  of  decorative  glass 
skylights.  These  skylights  give  a  very  close  approxima- 
tion to  the  ideal  lighting  for  an  auditorium  of  this  type 
as  the  maximum  light  is  thrown  downward,  lighting  the 
floor  and  seats  but  throwing  little  light  on  the  ceiling, 
side  walls  or  toward  the  screen.     Opal  glass  decorated 


FIG.    1 — LIGHTING   OF   LOBBY,   LOOKING   TOWARD   FOYER 


FIG.    2 — LIGHTING   OF   FOYER,    LOOKING   INTO    LOBBY 
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with  a  very  simple  but  pleasing  design  in  colored  glass 
is  used  for  these  skylights.  This  space  is  lighted  by 
.six  such  skylights  of  varying  sizes.  Above  each  sky- 
light is  a  box  or  recess  for  lamps  ranging  from  12  in. 
to  30  in.  in  depth.  These  recesses  are  painted  with 
three  coats  of  white  paint  and  are  provided  with  from 
four  to  eight  outlets  around  the  edge  about  4  in.  below 
the  top.  With  this  arrangement  of  outlets,  making  use 
-of  a  large  number  of  small  wattage  lamps  there  is  a 
very  even,  spotless  lighting  of  the  skylight.  It  should 
be  noted  here  that  no  reflectors  whatever  are  used  on 
these  outlets,  the  whole  recess  being  used  as  a  diffusing 
reflector. 

The  double  stairway  leading  to  the  balcony  ascends 
•directly  from  the  back  of  the  foyer.  This  stairway  is 
lighted  at  the  bottom  by  means  of  cove  lighting  over 
the  center  landing.  Other  stairway  landings  are  lighted 
by  small  skylights  of  the  same  general  construction  as 
the  others  before  mentioned. 

Main  Auditorium  Flood-Lighted 

The  main  body  of  the  auditorium  is  entirely  lighted 
by  flood-lights.  The  term  "flood-light"  is  here  used  to 
•distinguish  the  lighting  from  ordinary  cove  lighting. 
The  general  objection  to  cove  lighting  is  that  both  the 
ceiling  and  the  side  wall  directly  over  the  cove  are 
brightly  lighted  while  the  ceiling  at  other  points  is, 
comparatively,  only  dimly  lighted.  In  this  installation, 
however,  the  lighting  has  been  accomplished  by  using 
concentrating  reflectors  (National  X-ray  hood  re- 
flectors) set  into  the  walls  at  such  an  angle  as  to  throw 
a  nearly  horizontal  beam  of  light  out  onto  the  audi- 
torium ceiling.  The  maximum  ray  of  this  beam  of  light 
strikes  the  ceiling  on  the  center  line  of  the  auditorium, 
.and  due  to  the  curve  of  distribution  of  the  reflector  used 
only  a  small  amount  of  light  strikes  the  ceiling  close 
to  the  wall  above  the  unit,  resulting  in  a  much  more 
€ven  lighting  of  ceiling  than  is  usually  accomplished. 

There  are  three  distinct  lighting  systems  in  this 
scheme  for  the  main  part  of  the  auditorium:  First,  a 
system  giving  a  low-intensity  yellow  or  white  light, 
which  is  ordinarily  used  during  projection  of  the  pic- 
tures; second,  a  system  giving  a  low-intensity  blue  light, 
which  is  used  when  moonlight  or  night  scenes  are 
thrown  on  the  screen  so  as  to  make  the  whole  audi- 
torium harmonize  in  color  with  the  picture,  and,  third, 
a  system  giving  a  higher-intensity  white  light,  which 
is  used  between  performances  or  for  lighting  the  audi- 
torium during  the  cleaning  period.  All  three  systems 
are  controlled  from  the  machine  room,  the  high-inten- 
sity system  being  also  controlled  from  the  foyer. 

The  units  of  the  first  system  consist  of  low-wattage 
vacuum  tungsten  lamps  with  their  reflectors,  the  watt- 
age varying  from  15  watts  near  the  screen  to  40  watts 


at  the  rear  of  the  auditorium.  The  units  of  the  second 
system  are  the  same  as  the  first  units  except  that  the 
reflectors  are  furnished  with  blue  glass  fronts  and  the 
lamps  are  of  higher  wattage  to  make  up  for  the  absorp- 
tion of  the  colored  glass.  The  units  of  the  third  system 
consist  of  large-wattage  gas-filled  tungsten  lamps  in 
National  X-ray  E-155  reflectors.  The  resulting  illumi- 
nation of  the  ceiling  is  not  as  satisfactory  with  these 
units  as  is  the  case  with  the  other  lights,  since  it  was 
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FIG.    4 — VARIATION    IN    ILLUMINATION    THROUGHOUT    THEATER 

not  practical,  owing  to  space  limitations,  to  use  re- 
flectors which  would  give  as  good  a  distribution  on  the 
ceiling  for  the  high-wattage  lights  as  it  was  for  the 
other  systems.  However,  as  these  lights  are  chiefly 
used  for  the  cleaning  of  the  theater,  it  is  not  so  im- 
portant. 

Safety  Features  of  Lighting  Installation 

The  lighting  of  the  entire  theater  is  on  two  separate 
and  distinct  wiring  systems,  each  system  being  con- 
nected to  a  separate  service.  The  regular  service,  to- 
gether with  its  wiring  system,  furnishes  practically 
90  per  cent  of  the  lighting  outlets,  the  other  10  per  cent 
being  furnished  through  a  second  emergency  service 
entering  the  theater  from  an  entirely  different  street 
service  and  feeder.  This  emergency  service  is  used,  first, 
for  the  lighting  of  all  exit  signs,  and,  secondly,  for  the 
lighting  of  "panic"  or  emergency  lights.  These  emer- 
gency lights  are  used  as  part  of  the  regular  lighting 
system,  every  skylight,  cove  or  indirect  fixture  having 
one  or  more  lights  in  it  connected  on  this  emergency 
service.  If  the  regular  service  should  fail  for  any  rea- 
son whatsoever,  then  the  emergency  lights  on  the  emer- 
gency service  would  still  furnish  enough  illumination 
throughout  the  theater  to  permit  the  audience  to  leave 
in  safety. 

All  passageways  leading  to  exits  are  illuminated  by 
lights  on  the  regular  and  emergency  service  as  well,  so 
that  the  passageways  will  be  lighted  under  all  condi- 
tions. Lights  are  also  provided  outside  of  all  exit  doors. 
The   emergency   lighting   is  controlled   entirely   at  the 


FIG.    3 — LIGHTING    FOR    SCREEN    END    OF    AUDITORIUM 


FIG.   5 — LIGHTING  FOR  REAR  OF   AUDITORIUM 
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distribution  cabinet,  located  in  the  foyer.  A  three-way 
switch  in  the  machine  room  is  used  to  control  the  emer- 
gency lights  in  the  first  and  second  systems  of  audi- 
torium lighting,  so  that  either  the  white  or  the  blue 
lighting  can  be  thrown  on  by  the  operator,  yet  it  is 
impossible  to  cut  off  both  lights  at  the  same  time.  The 
ceiling  lights  on  the  regular  system  are  also  controlled 
by  a  second  control  switch  in  the  foyer  of  the  theater. 
All  of  the  skylight  outlets  and  foyer  lights  on  the  regu- 
lar service  are  controlled  by  push  switches  in  the  foyer, 
and  the  lobby  lights  are  controlled  from  a  cabinet  in  the 
manager's  office. 

Exterior  Lighting  of  Theater 

The  display  or  advertising  lighting  of  the  theater  is 
divided  into  three  general  types  of  lighting  for  three 
different  purposes;  that  is,  first,  to  attract  the  atten- 
tion; second,  to  hold  the  attention  and  impart  informa- 
tion concerning  the  amusement  and,  third,  to  furnish 
a  brightly  and  attractively-lighted  entrance  to  the 
theater  itself.  The  first  is  accomplished  by  a  large 
electric  monogram  clock  with  figures  3  ft.  in  height, 
which  show  the  correct  time  from  sundown  until  mid- 
night. The  clock  is  high  up  on  the  building  and,  due 
to  its  location,  can  be  seen  for  blocks  up  and  down 
Grand  Avenue,  drawing  the  attention  for  a  considerable 
distance. 

Above  the  entrance  canopy,  extending  over  the  full 
width  of  the  sidewalk,  is  erected  a  large  electric  sign, 
as  shown  in  the  illustration,  which  serves  the  second 
purpose  stated  above.  The  word  "Merrill"  is  of  24-in. 
trough  letters.  The  other  words  are  composed  of  18-in. 
trough  letters.  These  letters  are  painted  white  and 
lighted  by  means  of  10-watt  tungsten  sign  lamps.  Each 
lamp  is  covered  with  a  white  opalescent  color  cap,  so 
that  when  the  sign  is  lighted  the  letters  stand  out  bril- 
liantly, yet  there  is  practically  no  glare  from  the  lamp 
filament  itself.  This  construction  gives  a  very  evenly- 
lighted  letter,  and  one  that  can  be  read  at  a  greater 
distance  than  a  letter  made  of  bare  studded  electric 
lights. 

Around  the  edge  of  the  sign  and  on  the  crown  and 
ornamentation  at  the  top  are  hung  more  than  1000  cut- 


FIG.    6- 


-ELECTRIC    SIGN    AND    MONOGRAM    CLOCK    AT    THEATER 
ENTRANCE 


glass  jewels  similar  to  those  used  at  the  San  Francisco 
exposition.  These  jewels  are  hung  from  small  ring 
supports,  being  free  to  swing  in  air  currents.  To  bring 
out  the  scintillating  effect  of  the  jewels  the  sign  is 
illuminated  by  flood-lights  placed  on  the  corners  of  the 
building  and   on   the  canopy  over  the   sidewalk.     The 


lower  portion  of  the  sign  forms  a  program  sign  equipped 
with  interchangeable  16-in.  trough  letters  of  the  same 
style  and  construction  as  the  letters  above.  These 
letters  are  supported  and  connected  by  the  Chase  system 
of  removable  letters,  which  allows  any  spacing  desired. 
Underneath  the  canopy  itself  the  space  is  lighted  by 
60-watt  lamps,  placed  in  a  deep  trough  around  the  three 
outer  sides  of  the  canopy,  the  trough  being  of  such  a 
shape  as  to  throw  a  considerable  amount  of  light  on  the 
glass  panels  and  letters  forming  the  sides  of  the  canopy, 
and  also  to  reflect  a  large  amount  of  light  on  the  side- 

Variaiionof  Lighi-  emi-fied  by  Lamp  -Red Blue Green 


0     20    40     60 


Ti                          IK.                          7v 

t\                          ^^                           ^^ 

7      ^                     7      '>                      1      '^ 

r   %l      A7   ^      Z:~V'       ^^   ^      '    ^'       ^7   ^ 

/J          t      k7      ^          L      \J      J^          i      I 

L      Lx      7-5   ^^L      ^V      ^  ^   ^Y^   'V      2'^^A 

^■^7   ^      T^   ^^2t^/   ^      '    \^A^7   ^     ^   ^^7 

^  t     \2     1  L^  L     ^7     7  ■■  \  t     \2     2.  ^ 

2^'      ZL     L^  Z^'s     ^     L\'   ^\/\     ^t     ^V 

l?0    140    160    l&O   IQQltO   240  IdO  Z80  300  320  J40  360 
Degrees 
PIG.    7 — CYCLE    OF    VARYING    INTENSITIES    OF    COLORED    LIGHTS 
USED    IN    ENTRANCE    LIGHTING 

walk  beneath  the  canopy.  This  lighting  is  supplemented 
by  a  hemispherical  bowl  in  the  center  of  the  canopy 
containing  four  100-watt  gas-filled  lamps.  The  whole 
gives  a  very  brightly-lighted  front  and  sidewalk  space 
without  any  lamps  being  visible,  and  with  very  little 
glare. 

Color  Mixing  in  Entrance  Lighting 

In  planning  the  lighting  for  the  entrance  to  the 
theater,  it  was  desired  to  have  something  that  would 
be  attractive  and  artistic,  but  not  gaudy.  Some  scheme 
giving  unusual  and  novel  effects  seemed  necessary  for 
working  out  the  display  lighting  for  this  type  of  build- 
ing. The  plan  finally  decided  upon  was  a  "color  synthe- 
sis" or  color  change  effect  in  the  outer  lobby;  that  is, 
the  changing  of  the  tints  of  the  front  lobby  lighting 
gradually  and  smoothly  from  shade  to  shade,  and  color 
to  color,  with  no  abrupt  changes,  but  only  a  gradual 
blending  of  one  color  into  another.  At  the  same  time 
it  was  necessary  that  the  intensity  of  the  entrance  light- 
ing should  be  approximately  constant.  These  require- 
ments led  to  a  study  of  automatic  color  mixing  and  the 
means  of  obtaining  such  a  mixing,  and  eventually  led  to 
the  working  out  of  a  cycle  of  operations  using  lights 
of  the  three  primary  colors.  Each  of  these  colors  is 
varied  in  intensity  from  instant  to  instant,  giving  a 
resulting  color  which  constantly  changes.  The  cycle 
of  varying  intensities  applied  to  these  colors  is  shown 
in  Fig.  7.  It  will  be  noted  that  the  cycles  of  all  colors 
are  identical,  the  mixture  being  obtained  by  shifting 
the  various  colors  so  that  there  is  an  angular  difference 
of  120  deg.  between  equal  intensities  of  each  of  the 
three  colors.  With  this  arrangement  there  is  at  no 
time  the  same  resultant  color,  except  at  the  three  points 
where  there  is  a  synthetic  white  light.  Yet  the  amount 
of  flux  is  constant  throughout  the  complete  cycle.  Orig- 
inally it  was  decided  to  have  this  cycle  cover  a  period  of 
one  and  one-half  minutes,  but  later  this  time  was  de- 
creased to  augment  the  effectiveness  of  the  changes. 

In  order  to  make  use  of  this  scheme,  the  entrance 
is  lighted  entirely  by  indirect  lighting,  making  use  of 
six  lamps  and  reflectors  placed  on  top  of  the  ticket 
booth.  These  six  units  are  each  furnished  with  veri- 
tilated  holders  over  the  tops  of  the  reflectors,  holding 
the  colored  glass  plates,  respectively,  red,  blue  and 
green. 

To  obtain  the  variation  of  light  required,  as  shown 
by  the  curves  Fig.  7,  three  single-phase  dimmers  are 
connected  in  circuit  with  the  lighting  units,  one  dimmer 
for  each  color.    These  dimmers  are  mounted  on  a  slate 
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panel,  the  contact  arm  being  rotated  by  means  of  a 
spur  gear  and  rack  operated  by  levers  connected  to 
the  cam,  one  motor-driven  shaft  carrying  all  the  cams. 
The  dimmer  plates  are  each  designed  for  the  particular 
wattage  it  has  to  dissipate,  so  that  the  cams  are  all 
identical  in  size  and  shape,  the  only  difference  being 
that  they  are  mounted  on  the  common  shaft  120  deg. 
apart.  In  order  to  obviate  any  noticeable  flicker  or 
sudden  change  in  the  illumination,  the  resistance  steps 
of  the  dimmers  are  very  small,  as  the  resistance  is  first 
cut  in,  becoming  greater  as  the  lamp  filament  becomes 
less  bright.  In  order  to  determine  the  proper  shape 
of  cam  and  the  size  of  resistance  steps  to  be  used,  the 
voltage-candle-power  curves  of  the  lamps  were  taken, 
and  from  this  the  proper  cycle  of  potential  was  figured 
out  for  the  lamps  used.  To  allow  for  the  absorption 
of  the  different  colors  it  was  necessary  to  use  different- 
size  lamps  with  the  various  colors  in  order  to  furnish 
approximately  the  same  amount  of  illumination  from 
each  color.  It  was  found  that  for  all  practical  purposes 
a  combination  of  two  1000-watt  gas-filled  tungsten 
lamps  for  blue,  two  1000-watt  lamps  for  red,  and  one 
1000-watt  lamp  for  the  green,  gave  very  good  results. 

In  order  to  inform  the  public  of  the  attraction  at 
the  theater,  two  program  display  frames  mounted  at 
each  side  of  the  entrance  are  flooded  with  strong  white 
light.  These  give  more  prominence  during  the  evening 
hours.  The  lighting  units  for  this  service  were  placed 
above  and  in  front  of  the  frames,  out  of  the  range  of 
vision,  but  throwing  the  light  down  at  an  angle  high 
enough  to  clear  the  heads  of  people  standing  in  front 
of  the  announcements.  It  was  found,  upon  investiga- 
tion, that  for  this  particular  installation  better  results 


could  be  obtained  by  using  a  lens  in  front  of  a  concen- 
trated filament  lamp,  silvered  on  the  back,  than  with 
"any  commercial  reflector  on  the  market,  and  this  scheme 
was  worked  out  and  used.  With  a  100-watt  round-bulb 
lamp  it  is  possible  to  put  the  complete  unit  in  a  cylinder 
having  an  over-all  length  of  approximately  8  in.  and  a 
diameter  of  4  in.,  making  a  unit  which  is  small  enough 
to  be  easily  concealed,  and  even  where  exposed  it  is  not 
of  a  large  enough  size  to  be  noticed  by  the  general 
public. 

Ventilation  of  Merrill  Theater 

The  air  supplied  to  the  auditorium  is  drawn  from 
above  the  roof  by  a  large  motor-driven  fan  passed 
through  an  electrically-operated  air  washer  and  then 
heated  (during  the  winter  months)  and  delivered  under 
pressure  through  a  large  number  of  "mushroom"  open- 
ings in  the  floor  of  the  auditorium  under  the  seats.  In 
order  to  provide  an  even  flow  of  air  by  this  method  of 
heating  and  ventilating,  the  entire  basement  under  the 
auditorium  is  used  as  an  air  chamber.  The  amount  of 
air  through  each  "mushroom"  opening  is  regulated  by 
adjusting  the  cover  so  that  all  openings  may  be  made 
to  deliver  approximately  the  same  amount  of  air  inde- 
pendent of  location.  The  ventilation  is  further  assisted 
by  a  large  suction  fan  on  the  top  of  the  theater,  which 
draws  the  air  out  of  the  auditorium  through  registers 
in  the  side  walls,  approximately  25  ft.  above  the  floor. 
For  cold  weather  the  heating  is  augmented  by  direct 
radiation  in  the  form  of  radiators  set  behind  grills  in 
the  side  walls  of  the  auditorium,  foyer  and  lobby. 

Another  section  of  this  article  will  take  up  problems 
in  the  selection  of  a  projection  screen. 


Inductance  of  Conductors  at  Close  Spacings 

Measurements  of  Inductance  of  Copper  Tubing  Showing  Effect  of  Spacing  and  Frequency 

Under  Conditions  Approximating  Cable  Construction 

By  Francis  B.  Silsbee 


IN  view  of  the  frequent  use  of  conductors  at  close 
spacing  in  cables,  it  is  important  to  determine  the 
conditions  under  which  copper  conductors  at  moderate 
frequencies  operate  most  satisfactorily.  In  the  calcula- 
tion of  the  inductance  and  capacity  of  transmission 
lines,  the  formulas  usually  applied  are: 


and 


L  =  41og— +  Li 
a 


C  = 


4  log  — 
a 


(1) 


(2) 


where 

L  is  loop  inductance  per  centimeter  length;  C  is 
capacity  between  wires  per  centimeter  length;  d  is 
spacing  of  wires  center  to  center;  a  is  radius  of  wire 
and  Li  is  so-called  "internal  inductance"  of  the  wire. 

These  formulas  are  undoubtedly  correct  and  can  be 

very  simply  deduced,  for  the  case  where  - —   is  large. 

d  " 

However,  when  —  is  small  formula  (2)  is  very  much 

in  error  as  has  been  shown  by  Kennelly'  and  others.  The 
exact  expression  is, 

^  =  ——-d  (3> 

4  cosh"'  -- 
2a 

Equation  (3)  is  correct  for  all  spacings  while  (2)  is 
merely  an  approximation  which  becomes  more  exact  as 


d 

—    increases.    The  physical  difference  between  the  two 

a 

cases  is,  that  a  direct  derivation  of  equation  (2)  re- 
quires the  assumption  that  the  electrostatic  charges  on 
the  wires  are  uniformly  distributed  around  their  cir- 
cumference. Equation  (3)  takes  account  of  the  fact 
that  when  the  wires  are  near  together  the  mutual  at- 
traction of  the  charges  causes  the  surface  density  of 
charge  to  be  greater  on  the  adjacent  sides  of  the  wires. 
In  the  case  of  inductance  the  phenomenon  is  compli- 
cated by  the  fact  that  not  only  do  the  induced  emfs.  tend 
to  make  the  currents  crowd  together,  in  a  manner  analo- 
gous to  the  electrostatic  case,  but  also  the  resistance  of 
the  conducting  material  tends  to  maintain  a  uniform 
distribution  of  current  over  the  cross-section  of  the 
wire.  If  the  former  effect  is  overwhelming,  as  is  the 
case  with  perfect  conductors  or  very  high  frequencies, 
the  formula 

L  =  4  cosh-'^,  (4) 

which  is  analogous  to  (3)  is  correct.  On  the  other 
hand,  if  the  resistance  eflfect  predominates,  as  at  low 
frequencies  and  with  materials  of  high  resistivity,  then 
formula  (1)  is  correct  for  all  spacings. 

In  order  to  determine  experimentally  which  condition 
was  more  nearly  satisfied  by  copper  conductors  at  mod- 
erate frequencies  specimens  of  commercial  copper  tub- 


i['i-esentetl    iis    part    of    a    thesis    for    the    degree    of    Doctor    of 
IMiilosophy  at  Harvard  University,  191."). 
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ing  1.27  cm.  external  diameter  and  0.10  cm.  thick  were 
used  in  the  experiments.  The  tubular  shape  was  se- 
lected because  the  correction  term  L,  was  thereby  made 
quite  small  (0.053.10  "  henrys  per  linear  centimeter  in 
this  case).  The  tubes  were  180  cm.  long  and  the  spac- 
ing could  be  varied  from  50  radii  down  nearly  to  2. 
Potential  leads  were  attached  to  each  tube  at  points  60 
cm.  and  120  cm.  from  the  closed  end  of  the  circuit,  and 
the  inductance  of  the  four-terminal  conductor  formed 
by  each  pair  of  potential  leads  and  the  main  circuit  was 
measured.  The  difference  in  the  values  thus  obtained 
was  taken  as  the  inductance  of  the  60  cm.  of  circuit 
between  the  two  pairs  of  potential  leads.  Corrections 
were  applied  to  take  account  of  (1)  the  mutual  induct- 
ance between  the  connecting  bar  at  the  end  of  the  cir- 
cuit, and  the  potential  leads,  and  (2)  the  fact  that  the 
conductor  did  not  extend  to  infinity  but  terminated 
at  the  connecting  link.  These  corrections  in  no  case 
exceeded  1  per  cent  and  were  usually  entirely  negligible. 
They  were  computed  on  the  assumption  that  the  conduc- 
tors were  replaced  by  their  central  filaments.^ 

The  measurement  of  inductance  was  made  by  a  sub- 
stitution method  in  which  the  circuit  under  investiga- 
tion X  was  compared  with  a  standard  0.001  ohm  re- 
sistance S  of  known  inductance.  The  procedure  was  to 
determine  the  phase  angle  of  a  current  transformer  by 
one  of  the  usual  null  methods*  using  S  as  the  standard 
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resistance  in  the  primary  circuit.  Then  X  was  in- 
serted in  place  of  S  and  the  phase  angle  again  deter- 
mined. The  apparent  change  in  phase  angle  of  the 
transformer  is  due  to  the  difference  in  the  phase  angles 
of  S  and  X;  and  from  this  difference  and  the  known  in- 
ductance of  (S,  the  inductance  of  X  is  easily  calculated. 

The  results  of  the  measurements  at  60  cycles  are 
given  in  Table  I.  Column  IV  gives  the  observed  in- 
ductance per  centimeter  of  circuit  for  the  spacings  given 
in  Column  II,  after  the  corrections  mentioned  above 
have  been  applied.  Column  V  gives  the  values  com- 
puted from  equation  (1).  The  agreement  is  well  within 
the  experimental  error  and  indicates  that  up  to  this 
frequency  the  current  remained  uniformly  distributed 
over  the  cross-section  of  the  tube. 

Further  measurements  at  the  three  closest  spacings 
were  made  at  higher  frequencies  up  to  2100  cycles.  The 
results  are  given  in  Table  2  and  are  indicated  by  -|- 
marks  on  the  plot.  It  was  found  that  these  values  can 
be  represented  by  the  empirical  formula, 

^   i  +  ^i_F/:;r.\  \^G\      (5) 


L-4 


^°^2^ 


V-^CT-« 


Table  III — Observed  Constants  of  Equation  (5) 


Frequency,  Cycles/sec. 

F 

C,  abh/cm 

(0) 

(0.) 

(0.053) 

60 

0.00 

0.053 

72C 

0.18 

0.053 

1450 

0.42 

0.053 

2150 

0.58 

0.053 

(00) 

(1.00) 

(0) 

where  F  and  G  are  functions  of  frequency  but  not  of 

d 
—  .     G,  which  represents  the  internal  inductance,  was 

practically  constant  over  the  range  of  frequency  used. 
The  values  of  F  are  given  in  Table  3.  Equation  (5) 
goes  over  into  the  two  theoretical  formulas  (1)  and  (3) 
if 


at  / 


0,  F  =  0  and  G  =  --f^ 
4 


and  at  /  =  oo  F  =  1  and  G  =  0. 

These  results  bring  out  very  clearly  the  ideas  sug- 
gested in  a  recent  paper  by  Kennelly,  Laws,  and  Pierce,' 
namely  F  is  a  measure  of  what  these  authors  call  the 
"proximity  effect,"  and  is  very  pronounced  at  2000 
cycles,  while  the  decrease  of  G  is  a  measure  of  the  "skin 
effect"  in  the  narrower  sense  and  is  negligible  up  to  this 
frequency. 

It  is  to  be  hoped  that  these  measurements  may  be 
extended  to  a  greater  variety  of  sizes  and  thicknesses 
of  tubes,  and  to  solid  wiues. 


EFFECT  OF  SPACING  AND  FREQUENCY  ON  INDUCTANCE  OF  COPPER 

TUBES 


=Bull.  Bureau  of  Standards,  "Vol.  8,  p.  151,  et  seq. 

*A    more    detailed    description    of    this    "Current    Transformer 
Method"  of  comparing-  the  inductances  of  low  resistance  standards 
is    to    be    published    shortly    in    the    Bulletin    of    the    Bureau 
Standards. 

-Proc.  A.I.E.E.,  Aug.,   1915,  p.   1750. 
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Lightning  Protection  of  4000-Volt  Circuits 

Results  of  an  Extensive  Investigation  to  Improve  Lightning  Protection,  Which  Was  Made  by 
the  Commonwealth  Edison  Company  and  Has  Justified  the  Expense  by 

the  Improvement  in  Service 


'^INCE  the  paper  on  "Lightning  Protection  of  4000- 
^Volt  Circuits,"  which  was  presented  by  D.  W.  Roper 
"-^at  the  recent  annual  meeting  of  the  American  Insti- 
ute  of  Electrical  Engineers,  has  been  credited  by  many 
lembers  of  that  association  as  being  one  of  the  most 
Jaluable  contributions  to  the  electrical  industry,  com- 
laring  as  it  does  theory  with  practice,  a  detailed  ab- 
tract  is  presented  herewith. 

In  this  paper  the  author  pointed  out  that  considerable 
rouble  from  lightning  has  been  eliminated  in  Chicago 
y  removing  transformer  terminal  boards  and  install- 
iig  lightning  arresters  on  the  same  poles  with  the 
ransformers.  Based  on  five  years'  investigation  of 
'hicago's  4000-volt  electric  service  system,  which  in- 
luded  3000  miles  of  circuit  and  16,000  transformers, 
he  following  conclusions  have  been  made: 

Regardless  of  whether  the  lightning  arresters  are 
n  line  poles  or  on  transformer  poles,  the  protection 


grounded  only  at  the  substations.  The  system  is  sup- 
plied by  125  feeders  from  fifteen  substations.  On  the 
average  the  feeders  extend  nearly  2  miles  underground 
before  connecting  to  the  overhead  lines,  and  the  length 
of  the  overhead  feeders  is  about  25  per  cent  of  the 
total  length.  There  are,  roughly,  3000  miles  of  primary 
distributing  mains,  of  which  less  than  10  per  cent  is 
underground.  About  100  of  the  distributing  trans- 
formers are  located  in  manholes  or  in  transformer 
vaults  on  the  customers'  premises. 

Preliminary  Studies 

As  the  object  of  the  investigation  was  to  improve  the 
service  a  preliminary  study  was  first  made  of  all  of  the 
interruptions  on  the  distribution  system.  These  were 
classified  according  to  their  cause.  This  showed  that 
transformer  troubles  were  responsible  for  more  inter- 
ruptions to  service  than  any  other  single  item,  and  also 


[GS.    1,    2,    3    AND    4 — MAPS    SHOWING    PROTECTIVE   AREAS,    LOCATION    OF    DIFFERENT-TYPE    ARRESTERS,    SECTIONS    ENTIRELY    FREE 
FROM    LIGHTNING    TROUBLE    AND    TERRITORIES    SUBJECTED    TO    ABNORMAL   TROUBLE 


ppears  to  be  improved  by  an  increase  in  the  number  of 
rresters  per  square  mile  or  per  mile  of  line.     While 

lightning  arrester  on  the  same  pole  with  each  trans- 
ormer  appears  to  be  quite  adequate  protection  in  a 
egion  where  the  transformers  are  reasonably  close  to- 
ether,  the  protection  appears  to  be  inadequate  where 
le  transformers  are  separated  by  distances  greater 
lan  2000  ft.  Construction  is  considerably  simplified 
y  the  use  of  self-contained  arresters  which  do  not 
equire  inspection.  The  modern  types  of  lightning  ar- 
Bsters  are  so  free  from  trouble  that  the  installation  of 

fuse  in  series  with  the  arrester,  for  the  purpose  of 
isconnecting  the  arrester  in  case  of  trouble,  is  not 
'arranted.  While  the  installation  of  lightning  arresters 
3r  the  protection  of  transformers  is  not  warranted  by 
le  saving  in  the  cost  of  repairs  to  transformers  in 
hicago,  it  can  be  justified  because  the  quality  of  the 
jrvice  is  improved  thereby. 

The  distribution  system  of  the  Commonwealth  Edison 
ompany,  on  which  investigations  were  made,  is  four- 
'ire,  three-phase,  with  2400  volts  (nominal)  between 
ach  phase  wire  and  the  neutral  wire,  the  latter  being 


that  a  large  fraction  of  all  transformer  troubles  were 
primarily  due  to  lightning.  The  need  for  further  in- 
vestigation of  lightning  protection  methods  was,  there- 
fore, very  apparent. 

Starting  the  Investigations 

The  first  step  in  the  investigation  was  to  make  a  care- 
ful record  of  all  transformer  fuses  blown  by  lightning 
during  one  severe  storm.  According  to  indications  most 
of  the  arcing  occurred  on  the  primary  terminal  board 
between  the  terminals  or  from  the  terminals  to  the 
cover.  In  a  smaller  number  of  instances,  the  arcing  had 
occurred  around  the  primary  bushing  either  inside  or 
outside  of  the  transformers,  or  between  the  primary 
lead  and  the  case.  Further,  it  was  found  that  trans- 
formers from  which  the  terminal  boards  had  been  pur- 
posely removed  were  giving  excellent  service,  therefore 
it  appeared  that  the  practice  warranted  further  inves- 
tigation. For  this  purpose  the  terminal  boards  were 
removed  from  250  transformers  on  one  circuit.  No 
changes  in  the  scheme  of  lightning  protection  previously 
in  use  were  made,  so  that  aside  from  the  removal  of 
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terminal  hoards  this  circuit  was  equipped  in  the  same 
maniuM-  as  the  other  circuits.  In  order  to  secure  in- 
formation regardinj?  the  rehitive  merits  of  several  types 
of  arresters,  only  one  tyj)e  of  arrester  was  installed  on 
any  one  circuit,  a  portion  of  the  arresters  being  moved 
each  year  until  the  segregation  of  arresters  by  circuits 
was  completed. 

LiGHTNiNC,  Arresters  on  Transformer  Poles 

For  the  purpose  of  verifying  a  theory  that  lightning 
arresters,  to  be  most  effective,  should  be  on  the  trans- 
former poles,  two  circuits  were  selected  in  1912  on 
which  there  were  about  300  transformers,  and  on  eacli 
circuit  an  arrester  was  installed  on  the  same  pole  with 
each  transformer.  A  different  type  of  arrester  was 
used  on  the  two  circuits.  This  installation  differed 
from  previous  practice  in  that  (1)  the  number  of  ar- 
resters equaled  the  number  of  transformers  instead  of 
being  only  a  small  fraction  of  their  number,  and  (2) 
the  arresters  were  placed  on  the  transformer  poles  in- 
stead of  on  the  line  poles. 

From  an  analysis  of  the  effects  of  two  severe  light- 
ning storms  the  areas  protected  as  described  showed  an 
almost  entire  absence  of  lightning  trouble,  but  a  number 
of  areas  protected  only  by  a  few  arresters  on  the  line 


that  all  new  transformers  should  be  without  termin 
boards. 

In  an  investigation  of  the  effects  of  subsequent  storr 
it  was  noted  that  a  fairly  constant  ratio  existed  h 
tween  the  number  of  primary  fuses  blown  and  the  trari 
formers  burned  out  by  lightning.  From  later  investig 
tions  it  became  apparent  that,  while  the  ratio  mi 
perhaps  be  fairly  constant  during  one  lightning  seaso 
it  decreased  very  considerably  during  four  years, 
was  therefore  considered  inadvisable  to  use  the  reco: 
of  blown  primary  fuses  instead  of  the  record  of  burne 
out  transformers  for  the  purposes  of  comparing  oi 
year's  records  with  another. 

Results  with  Transformer  Cases  Grounded 

To  test  the  theory  that  grounding  transformer  cas 
decreases  the  trouble  from  lightning,  three  circuits  < 
which  there  were  about  600  transformers  were  selecte 
and  each  of  the  transformer  cases  was  connected  to  tl 
lightning  arrester  ground  wire  through  a  primary  cu 
out.  While  it  is  possible  that  the  number  of  tran 
formers  included  in  the  experiment  was  inadequate  f 
the  purpose,  and  the  records  misleading  due  to  the  vari 
bleness  of  lightning  storms,  the  results  for  three  yea 
seem  to  indicate  that  the  grounding  of  the  transform 
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FIGS.    5,    6,    7    AND    8 — MAPS    SHOWING    LOCATION    OF    TRANSFORMERS,    TRANSFORMER   BURN-OUTS    AND   FUSE    BLOW-OUTS    IN    0> 
STORM,    ALSO    SAME    INFORMATION    INDICATED    ON    SEPARATE    CHARTS    FOR    ENTIRE    YEAR   OF    1915 


poles  were  also  remarkably  free  from  lightning  trouble. 
This  indicated  very  plainly  that  it  was  quite  impossible 
to  definitely  determine  from  the  records,  or  from  any 
subsequent  examination  on  the  ground,  whether  the 
freedom  from  trouble  was  due  to  the  perfection  of  the 
protection  or  to  absence  of  lightning. 

To  secure  more  reliable  information  regarding  the 
advantages  of  removing  terminal  boards  and  the  relative 
merits  of  the  several  types  of  arresters,  the  protected 
areas  were  enlarged  by  the  addition  of  several  circuits, 
each  having  but  one  type  of  arrester  and  containing  a 
total  of  about  1600  transformers  which  had  been  altered 
as  mentioned. 

The  records  subsequently  obtained  demonstrated,  first, 
that  the  removal  of  the  terminal  boards  from  trans- 
formers would  eliminate  about  60  per  cent  of  the  trou- 
bles due  to  lightning,  and,  second,  that  the  installation 
of  lightning  arresters  on  the  same  pole  with  each  trans- 
former made  a  very  considerable  additional  reduction 
in  the  amount  of  trouble  from  lightning,  as  compared 
with  previous  practice  of  installing  a  few  arresters  on 
the  line  poles.  It  was,  therefore,  decided  to  remove  the 
terminal  boards  from  all  transformers  which  were  re- 
turned to  the  storeroom  for  any  reason,  and  to  specify 


cases  has  but  little  effect  upon  the  efficiency  of  the  ligh 
ning  protection.  As  a  matter  of  fact,  there  was  slight! 
more  trouble  on  these  particular  circuits  than  the  ave: 
age  for  other  circuits,  this  trouble  taking  the  natui 
of  the  burning  off  of  the  primary  leads. 

Prior  to  starting  these  experiments,  it  had  been  a: 
sumed  that  one  of  the  principal  objects  of  the  primar 
fuse  was  to  protect  the  transformers  from  overload,  bv 
afterwards  it  was  decided  that  they  are  to  protect  th 
service  by  disconnecting  a  defective  transformer.  A< 
cordingly,  25-amp.  fuses  were  determined  upon  for  a 
transformers  rated  at  values  up  to  10  kw.,  and  40-ami 
fuses  for  transformers  rated  at  15  to  40  kw. 

Although  the  results  obtained  during  1914  added  ver 
little  information  regarding  the  best  type  of  arrester; 
the  records  continued  to  indicate  a  very  decided  advar 
tage  for  the  scheme,  which  is  termed  100  per  cent  pre 
tection,  and  it  further  appeared  that  comparative! 
little  benefit  was  being  received  from  the  lightning  ai 
resters  installed  on  the  line  poles.  As  a  result  of  thi 
information,  it  was  decided  early  in  1915  to  increas 
the  100  per  cent  protection  areas  (1)  by  moving  a 
arresters  on  line  poles  (about  1000  in  number)  to  th 
transformer   poles   and    (2)    by   installing   about   300 
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additional  arresters.  Previous  to  this,  however,  it  had 
already  been  decided  that  the  extra  expense  of  installing 
a  lightning  arrester  on  the  same  pole  with  each  trans- 
former was  warranted  in  the  case  of  all  important 
power  customers  and  later  for  all  installations  requir- 
ing transformers  above  3  kw.  capacity. 

At  the  opening  of  the  lightning  season  in  1915  there 
were  in  service  three  classes  of  protection :  Class  A 
included  the  transformers  which  had  an  arrester  on 
the  same  pole,  and  which  were  located  in  so-called  100 
per  cent  areas,  that  is,  in  areas  where  each  transformer 
is  similarly  protected.  Class  B  included  the  trans- 
formers outside  of  the  100  per  cent  areas  which  were 
protected  by  arresters  on  the  same  pole.  Class  C  in- 
cluded all  transformers  that  were  not  protected  by  ar- 
resters on  the  same  pole. 

Reduction  in  the  Ratio  of  Primary  Fuses  Blown 
TO  Transformers  Burned  Out 

While  the  number  of  primary  fuses  blown  and  the 
burn-outs  due  to  lightning  during  the  past  four  years 
have  varied  over  rather  wide  limits  from  year  to  year, 
the  ratio  between  these  two  quantities  during  the  same 
period  has  been  decreasing  along  a  very  regular  curve, 
indicating  the  existence  of  some  law  or  progressive 
change  connecting  these  two  quantities.  For  the  pur- 
pose of  securing  information  on  this  point  a  table  was 
prepared  showing  the  ratio  in  question  for  the  several 
classes  of  protection  during  1915.  This  table  showed 
that  the  ratio  is  smaller  for  the  class  B  and  C  protec- 
tion than  for  class  A.  This  ratio,  being  the  larger  for 
the  best  class  of  protection,  indicates  that  the  other 
variables  have  a  greater  effect  on  this  ratio  than  the 
lightning  arresters.  A  study  of  the  reduction  in  the 
percentage  of  terminal  boards  and  in  the  percentage  of 
fuses  blown  by  lightning  indicated  that  the  percentage 
reduction  in  fuses  blown  is  directly  proportional  to 
the  percentage  of  terminal  boards  removed. 

The  records  available  did  not  permit  an  exact  deter- 
mination of  the  benefits  derived  from  increasing  the 
number  of  arresters  as  distinguished  from  the  benefits 
obtained  by  moving  the  arresters  from  the  line  poles  to 
the  transformer  poles,  but  from  all  of  the  information 
it  was  estimated  that  a  reduction  of  59  per  cent  in  fuses 
blown  obtained  by  the  removal  of  30  per  cent  of  the 
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FIG.    9 — RATIO    OF    PRIMARY    FUSES    BLOWN    TO    TRANSFORMERS 
BURNED    OUT 

terminal   boards  could   be   attributed   to  the   following 
causes  in  the  accompanying  proportions: 

Per  Per  Cent 

Cent  of  Total 

Removal  of  terminal  boai'ds 18  30 

Increasing  the  ratio  of  arresters  to  transformers.  .  .      10  20 

Moving  ari'esters  from  line  poles  to  transformer  poles      31  50 

59  100 

If  this   estimate   proves   correct    it   means   that   the 
amount  of  trouble  from  lightning  on  a  system  with  all 


the  terminal  boards  removed  and  with  lightning  ar- 
resters equal  in  number  to  the  transformers  and  in- 
stalled on  the  line  poles,  would  be  reduced  about  one- 
half  by  moving  the  lightning  arresters  from  the  line 
poles  to  the  transformer  poles. 

From  a  further  comparison  of  the  several  classes  of 
protection  it  was  concludes'  that  the  improvement  of 
class  A  protection  over  class  B  must  be  due  to  the  larger 
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FIG.  10 — RATIO  OF  PRIMARY  FUSES  BLOWN  TO  TERMINAL  BOARDS 
REMOVED 

number  of  arresters  per  square  mile,  or  per  mile  of  line, 
there  being  about  ten  times  as  many  transformers  per 
squai'e  mile  for  class  A  protection  as  for  class  B.  The 
records  also  indicated  that  the  installation  of  an  arrester 
on  a  transformer  pole  does  not  give  perfect  or  complete 
protection  but  that  the  protection  is  considerably  im- 
proved by  other  arresters  on  neighboring  poles.  This 
means  that  widely  separated  transformers  along  a  long 
line,  or  isolated  at  the  end  of  a  line,  if  supplying  impor- 
tant service  should  be  protected  by  installing  other  ar- 
resters in  the  vicinity  in  addition  to  those  on  the 
transformer  pole. 

It  was  also  concluded  that  lightning  arresters  protect 
transformers  against  a  large  fraction  of  the  lightning 
strokes,  but  that  the  rest  of  the  strokes,  which  are 
probably  of  a  very  high  frequency  and  large  volume, 
are  beyond  the  capacity  of  the  arrester.  Stated  more 
specifically,  some  lightning  strokes  are  of  comparatively 
low  frequency  and  moderate  volume,  so  that  an  arrester 
placed  anywhere  along  the  portion  of  the  line  affected 
by  the  stroke  will  protect  the  transformers.  This. type 
of  stroke  is  the  only  kind  that  is  seriously  affected  by 
the  old-fashioned  scheme  of  scattering  a  few  arresters 
along  the  line  poles.  For  strokes  of  higher  frequency 
it  becomes  necessary  to  have  the  arresters  nearer  the 
transformers,  and  this  may  be  accomplished  in  part  by 
installing  an  arrester  on  the  pole  next  adjacent  to  each 
transformer.  For  strokes  of  very  high  frequency,  how- 
ever, the  arrester  on  the  pole  next  adjacent  to  the  trans- 
former is  no  longer  sufllicient,  and  the  arresters  must 
be  placed  immediately  alongside  the  transformer.  There 
still  remain  strokes  of  such  high  frequency  and  volume 
that  a  single  arrester  on  the  transformer  poles  becomes 
inadequate  on  account  of  its  limited  discharge  capacity. 
This  may  account  for  the  damage  done  to  the  trans- 
formers that  are  so  protected. 

Where  transformers  are  separated  by  considerable 
distances,  or  are  located  at  the  end  of  a  long  line,  the 
indications  are  that  a  single  arrester  on  the  transformer 
pole  will  again  prove  inadequate.  In  order  to  secure 
the  best  protection,  therefore,  a  certain  minimum  dis- 
tance (not  yet  determined)  between  arresters  should  be 
decided  on  so  as  to  protect  against  the  lightning  strokes 
of  moderate  frequency  and  considerable  volume,  which 
cannot  be  discharged  by  a  single  arrester,  and  which 
ai'e  apparently  a  fair  proportion  of  the  total  number 
of  strokes.  In  closing  the  author  called  attention  to 
the  inaccurate  conclusions  that  may  be  drawn  from 
considering  isolated  cases. 
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STATION  AND  OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Mairdenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Method  of  Continuously  Sampling  Flue  Gas 

By  connecting  with  the  smoke  flues  a  5-gal.  bottle 
filled  with  water  and  equipped  as  indicated,  C.  B.  Hud- 
son, superintendent  of  a  power  plant  in  Ithaca,  N.  Y., 
has  been  able  to  obtain  continuous  gas  samples  over 
periods  of  eight  hours.  By  so  doing  it  has  been  con- 
venient to  keep  a  constant  check  on  the  firemen's  op- 
erations.   The  cost  of  the  whole  outfit  was  about  $2  in- 
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A    CONTINUOUS    FLUE    GAS    SAMPLER 

eluding  labor.  Valve  A  is  adjusted  so  that  water  will 
drip  just  fast  enough  to  empty  the  bottle  in  eight  hours. 
According  to  Mr.  Hudson,  this  arrangement  maintains 
constant  pressure  in  the  bottle  and  consequently  uni- 
form gas  admission. 


Advantages  of  and  Obstacles  to  Adopting 
Higher  Steam  Pressures 

Considered  purely  from  a  thermodynamic  viewpoint, 
an  increase  of  pressure  from  200  lb.  at  200  deg.  super- 
heat to  600  lb.  at  no  superheat  (giving  the  same  steam 
temperature)  will  theoretically  permit  a  32  per  cent  in- 
crease in  prime  mover  efficiency  with  atmospheric  ex- 
haust and  13.4  per  cent  with  a  29-in.  vacuum.  On  the 
other  hand,  however,  mechanical  obstacles  must  be  sur- 
mounted to  permit  using  the  higher  pressure.  In  the 
recent  report  of  the  N.E.L.A.  committee  on  prime 
movers,  Robert  Cramer  pointed  out  that  operating  at 
higher  pressures  will  probably  require  a  complete  re- 
vision in  boiler  design  to  withstand  the  increased  pres- 
sure safely.  Most  boiler  fittings,  pipes  and  valves  as 
made  at  present  are  of  sufficient  strength  for  600  lb. 
pressure,  but  the  latter  may  need  slight  modification  to 
facilitate  operation.  The  construction  of  engines  and 
turbines  may  have  to  be  strengthened,  however.  The 
greatest  difficulty  with  regard  to  engine  or  turbine  de- 
sign will  probably  be  to  minimize  friction  and  leakage. 

Since  higher  steam  pressure  will  mean  higher  water 
temperature  in  the  boilers,  the  efficiency  of  heat  trans- 
mission at  the  boiler  surfaces  will  be  reduced  and  the 
stack  temperature  consequently  increased.    The  heat  dis- 


charged up  the  chimney  may  be  recovered  in  part,  how- 
ever, by  economizers,  but  these  too  will  have  to  be  de- 
signed to  withstand  the  higher  pressure.  Higher  steam 
pressures  also  mean  larger  temperature  differences  dur- 
ing expansion.  This  does  not  present  a  serious  difficulty 
in  turbines  or  in  uniflow  engines,  but  it  may  in  some  re- 
ciprocating engines  due  to  condensation.  Entrained 
moisture,  which  is  very  liable  to  exist  in  unsuperheated 
steam,  may,  however,  corrode  turbine  blades.  In  one 
way  entrained  moisture  is  beneficial  since  it  reduces  the 
amount  of  condenser  surface  required.  With  higher 
pressures  larger  bearing  surfaces  or  better  lubrication 
will  be  needed  in  contact  with  steam,  but  these  do  not 
constitute  an  obstacle  in  view  of  the  conditions  which 
are  already  satisfactorily  handled  in  combustion  engine 
operation.  Leakage  at  pipe  and  fitting  joints  can  prob- 
ably be  prevented  by  welding  them.  Mr.  Cramer  pointed 
out  that  while  it  is  hardly  reasonable  to  expect  the  gen- 
eral introduction  of  pressures  as  high  as  1500  lb.,  pres- 
sures of  400,  500  and  even  600  lb.  se<^m  to  be  in  im- 
mediate prospect.  As  far  as  constructing  boilers  for  op- 
erating at  such  pressures  is  concerned,  one  large  manu- 
facturing company  has  stated  that  if  the  demand  is  suf- 
ficient it  can  turn  them  out  in  commercial  designs. 


An  Automatic  Cut-Out  for  Water  Tank 
Pump  Motor 

The  automatic  cut-out  switch  shown  in  Fig.  1  is  used 
on  a  water  tank  at  the  Stone  Mountain  substation  of  the 
Georgia  Railway  &  Power  Company.  The  switch  is 
closed  by  hand  when  it  is  necessary  to  start  the  motor 
which  pumps  water  into  the  tank.  A  stop,  as  indicated 
in  Fig.  2,  is  fastened  on  the  water  gage  corresponding 
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I'.o  full  capacity  of  the  tank.  When  the  pointer  touches 
!.his  stop  the  circuit  to  the  energizing  coils  is  closed  so 
'hat  the  coils  pull  up  the  cores  and  release  the  switch. 
'A  heavy  spring  back  of  the  switch  forces  it  out  and 
Ijpens  the  motor  circuit.  This  spring  throws  the  switch 
but  so  hard  that  a  heavy  rubber  stop  is  placed  at  the 
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bottom  of  the  panel.  This  device  was  built  under  the 
direction  of  E.  P.  Peck,  superintendent  of  department 
tests  and  repairs  of  the  Georgia  Railway  &  Power 
Company, 


Installation  Methods  Used  by  Illinois 
Company  in  Placing  New  Turbine 

All  the  work  in  connection  with  replacing  a  2000-kw., 
25-cycle  turbo-generator  by  a  6250-kw.,  60-cycle  unit 
was  recently  completed  in  somewhat  less  than  two 
months  by  the  Rockford  (111.)  Electric  Company.  To 
make  this  possible  it  was  necessary  to  devise  special 
construction  schemes.  Speed  was  necessary  for  the 
reason  that  the  station  was  well  loaded  with  one  4000- 
kw.  and  two  2000-kw.  units  all  in  service.  In  closing 
down  one  of  the  2000-kw.  turbines  while  installing  the 
new  6250-kw.  unit  in  its  place,  therefore,  extra  load  was 
thrown  on  the  other  machines. 

Before  shutting  down  the  old  unit,  the  concrete 
foundation  was  all  bored  for  dynamiting  and  all  other 
work  done  that  was  possible.  It  took  one  week  to  re- 
move the  turbine  and  three  weeks  to  take  out  the  old 
foundation,  requiring  the  use  of  some  25  lb.  of  dyna- 
mite  in   small   charges.     To   facilitate  the   excavation 


FIG.    1 — EXCAVATION    PREPARED    FOR    6250-KW.    TURBINE 

FOUNDATION 

Troughs  throuiili  which  concrete  was  poured  from  small  cars 
above  are  shown  on  the  left.  Below  the  hoistins  hook  is  one  of  the 
home-made  trip-bottom  buckets  which  was  used  for  removing 
materials. 


work,  and  later  the  removal  of  the  concrete,  a  tem- 
porary narrow-gage  track  was  laid  from  the  turbine- 
room  out  to  a  dump  on  the  river  bank,  some  distance 
behind  the  power  house.  Two  small  tilting  steel  cars 
were  used  to  carry  away  the  excavated  material.  Two 
home-made  trip  bottom  buckets  of  about  1-yd.  capacity 
were  handled  by  the  turbine-room  crane,  and  used  to 
remove  the  excavated  material  and  load  it  into  the 
cars.  It  was  necessary  to  excavate  to  a  depth  of  8  ft. 
below  the  floor  level  of  the  old  foundation  in  order  to 
get  the  proper  setting  for  the  new  unit. 

Concrete  for  the  foundation  of  the  new  machine  was 
mixed  in  a  power  mixer  placed  just  outside  the  turbine- 
room  door  and  dumped  from  the  mixer  into  the  small 
steel  cars,  which  were  run  on  the  temporary  track  to 
the  excavation,  and  the  contents  poured  by  trough  to 
the  bottom  of  the  pit.     The  use  of  this  special  equip- 
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FIG.   2 — VIEW   OF  GENERATOR   ROOM    SHOWING   NEW   TURBO   UNIT 

ment  for  handling  the  work  greatly  facilitated  the  speed 
with  which  the  work  was  accomplished.  The  removal 
of  the  2000-kw.,  25-cycle  unit  leaves  in  this  station  only 
60-cycle  equipment. 


Operating  Conditions  with  Grounded 

Neutrals  in  Chicago 

A  grounded  neutral  system  has  been  operated  in  the 
city  of  Chicago  with  satisfaction  for  the  past  fifteen 
years.  At  the  recent  Cleveland,  Ohio,  A.  I.  E.  E.  conven- 
tion, Peter  Junkersfeld,  assistant  to  the  vice-president 
of  the  Commonwealth  Edison  Company,  gave  the  mile- 
age of  cable  and  conductor  operated  with  grounded  neu- 
tral in  Chicago  as  follows: 

Voltage  Miles 

2.'>-cycle,  thi-ee-phase,  underground 9,000  4S5 

2r)-cycle,  three-jihase,  underground 20,000  ,  82 

60-cycle,  three-phase,  undergi-ound 12,000  158 

60-cvcle,   underground    (single  conductor  equiva- 
lent)      2,300/4,000  1,518 

60-cycle,  overhead    (single  conductor  equivalent)  2,300/4,000  7,850 

The  25-cycle,  9000-volt  system  is  divided  into  four 
sections  so  connected  with  the  generators  that  not  more 
than  80,000  kw.  in  equipment  is  joined  to  the  largest 
section.  Three  of  the  sections  are  interconnected  by 
tie  lines  and  protective  reactors.  The  fourth  section, 
however  is  joined  to  the  system  by  an  8.3-mile  tie  line 
without  reactors.  The  practice  is  to  have  the  neutral 
of  one  turbo-generator  of  each  of  the  four  sections 
grounded  through  iron-grid  rheostats  having  a  resist- 
ance of  2.5  ohms.  One  of  these  rheostats  is  provided 
for  each  system  section  and  is  connected  between  the 
ground  and  a  neutral  bus  which  can  be  connected  by 
means  of  an  oil  circuit  breaker  to  the  neutral  of  any 
turbo-generator  of  a  system  section.  The  energy  for 
the  2000-volt,  25-cycle  system  is  supplied  by  three  500O- 
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kw.,  three-phase  transformers  stepping  up  from  9000 
volts  to  20,000  volts.  The  primary  is  delta  connected 
and  the  secondary  is  star  connected,  with  the  neutral  of 
all  three  transformers  grounded  solid.  The  2300  4000- 
volt,  GO-cycle  system  is  supplied  by  25-cycle  to  GO-cycle 
frequency  changers  and  12000-volt  to  4000-volt,  three- 
phase  transformers.  The  transformers  are  delta  con- 
nected on  the  primary  and  star  connected  on  the  sec- 
ondary side.  The  neutrals  of  the  GO-cycle  generators  of 
the  frequency  changers  are  all  connected  solid  to  the 
ground,  and  the  neutrals  of  all  the  transformers  are 
also  connected  in  this  manner.  The  neutral  of  the 
12,000-volt,  GO-cycle  turbo-generators  are  grounded  in 
the  same  manner  as  the  25-cycle  machines,  but  the 
rheostats  have  a  resistance  of  3.0  ohms. 

Experience  with  the  grounded  neutral  has  shown  that 
it  (1)  insures  prompt  automatic  disconnection  of  faulty 
feeders;  (2)  prevents  existence  of  delta  voltage  to 
ground  on  other  lines  and  apparatus  in  case  of  ground 
on  any  part  of  the  system;  (3)  helps  in  locating  break- 
downs of  lines  and  apparatus,  and  (4)  prevents  arcing 
grounds  and  voltage  disturbance. 

Under  other  conditions  Mr.  Junkersfeld  mentioned 
that  it  may  not  be  advisable  to  ground  the  neutral.  For 
instance  extensive  inquiry  a  few  years  ago  on  ground- 
ing the  neutral  on  a  33,000-volt  overhead  system  serving 
towns  and  cities  in  Illinois,  showed  it  advisable  to  adopt 
a  delta-connected  system  without  grounded  neutrals  ex- 
cept in  special  cases  where  it  might  later  prove  to  be 
advisable.  The  reasons  for  this  decision  were  as  fol- 
lows: (1)  The  distribution  system  was  a  four-wire, 
2300/4000-volt  layout  which  required  star-connected 
secondaries  on  step-down  transformers;  delta  connec- 
tions were,  therefore,  advisable  on  the  primaries.  (2) 
Due  to  consolidation,  it  was  necessary  to  operate  a  num- 
ber of  properties  in  parallel.  Because  of  the  phase  re- 
lations it  was  found  advantageous  to  have  the  step-up 
transformers  at  the  generating  stations  star-connected 
on  the  primary  and  delta-connected  on  the  secondary. 
(3)  Furthermore,  with  ungrounded  neutral  the  system 
could  be  operated  in  an  emergency,  with  one  phase  wire 
grounded. 

Schemes  That  Facilitate  Operation  of 

Electric  Excavators 

Some  unusual  and  interesting  schemes  have  been  de- 
veloped in  connection  with  the  utilization  of  energy  for 
operating  excavators  in  the  Little  River  Drainage  Dis- 
trict near  Cape  Girardeau,  Mo.  The  excavators  which 
were  described  in  the  Electrical  World  of  April  10, 
1915,  are  being  used  to  construct  a  30-mile  diversion 
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channel  and  levees  along  the  system.  When  the  projec' 
was  first  started  each  excavator  was  supplied  with  en 
ergy  from  two  100-kw.  transformers  carried  on  wide 
tired  trucks  alongside  a  transmission  line  parallelini' 
the  channel  route.  Wet  and  muddy  paths  that  hindere( 
moving  the  trucks  were  encountered  so  frequently,  how 
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-TRANSMISSION-LINE   RIDER   FURNISHING    MOVABLE   TAI 
FOR    EXCAVATION-WORK    BRANCH    LINE 


ever,  that  it  was  decided  to  transport  the  transformers 
on  small  barges  like  the  one  shown  herewith.  They 
were  built  on  the  job  at  an  expense  of  approximately 
$100  each.  As  indicated  the  high-tension  lines  leading 
to  the  barge  are  held  above  the  ground  and  at  the  proper 
distance  apart  by  insulators  attached  to  the  top  of  ex- 
tensions to  the  barge-railing  posts.  The  vertical 
jumpers  connecting  these  lines  with  the  transformers 
are  supported  at  intermediate  points  by  insulators  at- 
tached to  a  short  cross-arm  and  to  the  barge  railing.  Tc 
permit  moving  the  transformer  barge  without  adjusting 
the  branch-line  tap  each  time,  it  is  connected  with  th( 
line  by  an  ingenious  roller-contact  device.  It  consists 
of  two  ordinary  sash  pulleys  attached  to  a  piece  of  sheel 
steel  bent  to  form  a  rider  similar  to  a  barn-door  hanger 
From  the  rider  is  suspended  an  insulator  attached  tc 
a  rope  which  is  employed  to  move  the  rider  along  the 
line  when  the  barge  is  moved.  When  the  end  of  a 
span  is  reached  the  transmission  line  is  de-energizec 
long  enough  to  permit  setting  the  rider  on  the  adjaceni 
span  in  the  direction  of  excavation. 


FIG. 


1 — BARGE    THAT    FACILITATES    TRANSPORTATION    OF 
EXCAVATOR    TRANSFORMERS 
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Energy  at  the  voltage  required  for  operating  the  ex- 
ivator  motors  is  conducted  from  the  transformers  to 
le  machines  through  these  750,000-circ.  mil  flexible  in- 
ilated  cables.  Since  these  are  allowed  to  lie  on  the 
irth  between  the  barge  and  the  excavator  they  have  to 
e  dragged  on  the  ground  when  the  excavator  is  moved, 
o  facilitate  performing  this  operation  without  receiv- 
ig  shocks  through  insulation  which  may  be  worn  thin, 
lovel  handles  are  provided  with  hooks  bolted  to  the 
ad.  On  one  of  the  dredges,  electric  fans  have  been 
sed  with  satisfactory  effects  in  the  daytime  to  keep 
losquitos  from  annoying  the  operators.  At  night, 
owever,  the  damp  drafts  produced  by  the  fans  are  al- 
lost  as  unbearable  as  the  mosquitos. 


!onstruction  for  Removable  Turbine  Platform 

At  the  Grand  Haven  (Mich.)  electric  light  plant  an 
lea  has  been  borrowed  from  the  big  lake  boats  and  a 
atted  operating  platform  built  around  the  500-kw.  con- 
ensing  turbo-generator  just  installed.  The  platform  is 
lade  of  2-in.  by  4-in.  pine  underpinning  and  sills  and 
,5-in.  by  0.875-in.  pine  slats.  Where  fastening  is 
ecessary  its  sections  are  held  together  with  nails.  The 
lief  reason  for  adopting  the  slatted  construction  was 


3M0VABLE    WOOD    PLATFORM    AROUND    TURBINE    IN    MICHIGAN 

STATION 

lat  it  made  a  light  and  sightly  platform  which  can  be 
isily  moved  away  from  the  unit  to  facilitate  cleaning, 
ainting  or  repairs.  The  occasions  for  such  removals 
re  said  to  be  frequent  in  this  station  on  account  of  the 
ict  that  the  apparatus  is  kept  in  "shipshape"  by  regu- 
ir  applications  of  light  blue  paint  to  machine  frames 
nd  gray  paint  to  the  floor  and  walls.  The  platform 
ill  be  completed  by  the  addition  of  a  metal  railing. 
;s  cost  was  approximately  $15,  which  is  inconsiderable 
1  comparison  with  the  total  cost  of  the  new  unit  in- 
;alled  at  $16,000. 


Systematic  Method  of  Cleaning  Manholes 

One  large  electric  service  company  has  adopted  meth- 
3s  for  cleaning  manholes  that  makes  it  possible  to  at- 
!nd  to  a  relatively  large  number  in  any  period,  the 
cpense  being  about  37  cents  per  manhole  or  $1.95  per 
ibic  yard  of  refuse  removed.  According  to  the  N.  E. 
.  A.  underground  construction  committee's  report,  the 
)mpany  employs  for  this  purpose  a  two-horse  dump 
agon  of  2-yd.  capacity,  a  gang  of  four  or  six  men  and 
foreman.  The  greater  part  of  the  work  is  done  during 
le  winter  season  when  conduit  laborers  are  least  em- 
loyed  and  when  the  refuse  is  least  offensive  to  remove, 
he  gang  is  divided  into  pairs  which  work  along  a  street 
amoving  the  mud  from  manholes  and  piling  it  near  the 
arb.    Each  group  loads  the  material  nearest  it  into  the 


dump  wagon  but  resumes  cleaning  the  manholes  while 
the  wagon  is  driven  to  the  dump  and  returned.  In  the 
business  district,  manhole  cleaning  is  done  on  Sundays 
and  on  other  days  the  work  is  confined  to  the  outlying 
districts,  so  there  is  not  much  interference  with  traffic. 
Furthermore,  the  complaints  due  to  piling  dirt  along  the 
curb  are  fewer.  When  underground  cables  must  be 
pulled  or  when  there  are  other  operations  to  be  per- 
formed in  the  manholes  the  cleaning  gang  is  sent  around 
in  advance  of  the  construction  gang. 

This  work  keeps  the  cleaning  gang  busy  about  one- 
third  to  one-half  of  the  time  during  the  summer  months. 
During  the  rest  of  the  time  the  men  are  distributed 
among  several  gangs  that  install  conduits  and  laterals. 
With  these  arrangements  the  men  work  at  a  better  "load 
factor"  and  the  unit  cost  of  cleaning  manholes  is  about 
65  per  cent  less  than  formerly.  Furthermore,  28  per 
cent  more  manholes  are  cleaned  per  year  at  55  per  cent 
less  expense. 


Conductor  Joints  That  Prevent  Syphoning 

BY  R.  L.  ELKIN 

Annoyance  is  often  caused  by  oil  from  oil-filled  appa- 
ratus, such  as  feeder  induction  regulators,  reactances 
for  rotary  converters,  etc.,  creeping  or  oozing  along  the 
cable  and  over  the  terminals.  This  creeping  and  seeping 
along  the  conductor  is  due  to  a  syphoning  action  and 
capillary  attraction  between  the  strands  and  insulation, 
and  any  serious  attempt  to  prevent  it  must  overcome 
this  phenomena.  The  creepage  of  oil  in  this  way  is 
undesirable  because  it  usually  results  in  stickiness  and 
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FIG.  1 — NON-SYPHONING  JOINT  SHOW- 
ING SLEEVE  AND  INSULATING  WRAP- 
PING 

the  collection  of  dirt  and  dust  on 
the  oily  parts  and  in  stained 
floors.  Moreover,  it  is  very  ob- 
jectionable because  of  the  dele- 
terious influence  on  the  mechan- 
ical and  insulating  properties  of 
certain  materials  insulating  the 
leads. 

An  old  method,  and  one  that  is 
usually  satisfactory  for  prevent- 
ing the  above  action,  is  to  cut 
back  the  insulation  on  the  con- 
ductor above  the  oil,  and  solder 
the  strands  together.  Another 
method  that  is  being  used  at  the 
present  time  with  satisfactory  re- 
sults is  a  modification  of  the  above 
in  that,  in  addition  to  the  solder, 
an  air  gap  is  introduced  between 
the  insulation  above  and  below  the 
soldered  strands.  The  insulation 
is  cut  back  about  4  in.  or  5  in.,  and  the  intervening 
strands  soldered  together.  A  sleeve  of  insulating  ma- 
terial in  which  two  or  three  small  holes  about  V^  in.  are 
drilled  is  then  slipped  or  fastened  over  the  soldered  por- 
tion of  the  cable,  where  it  is  fixed  in  place  by  wrapping 
empire  cloth  or  tape  round  it.  The  whole  is  then  in- 
sulated according  to  the  voltage  at  which  the  circuit 
operates.  It  is  advisable  not  to  cover  the  holes  in  the 
sleeve  with  insulating  material,  and  it  is  preferable  to 
have  at  least  one  hole  pointing  in  a  downward  direction. 


FIG.  2 — NON-SYPHON- 
ING  JOINTS  ON 
REGULATOR  TERMI- 
NALS 
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COMMERCIAL  AND   BUSINESS   POLICY 

.1   Di'jHirhitnit  of  PUins  aud  Methods  for  Widening  the  Application  of  Electricity 

(I lid  for  Extending  Electric  Service 


An  Electric  Cafe  in  the  Buffalo  Electric 
Company's  Tower 

BY  E.  D.  O'DEA 

High  up  on  the  breeze-swept  fourteenth  floor  of  the 
tower  of  the  Buffalo  General  Electric  Company's  build- 
ing, the  American  Red  Cross  Society  is  conducting  a 
cafe  and  tea  room,  the  proceeds  of  which  are  to  be  used 
for  the  alleviation  of  suffering  among  the  wounded 
European  soldiers.  The  cafe  is  proving  extremely  popu- 
lar, an  average  of  between  200  and  300  persons  a  day 
being  served.  Beautiful  views  of  the  city  are  obtained, 
and  even  on  the  hottest  summer  days  a  cool  breeze  al- 
ways stirs. 

AH  heating  and  cooking  in  the  new  restaurant  is  done 
by  electricity.  A  No.  50  Hughes  heavy-duty  range 
performs  the  bulk  of  the  work.  Several  two-burner  hot 
plates,  a  Simplex  plate-warmer  and  a  General  Electric 
oven  are  also  utilized. 

Many  downtown  business  men  and  women  and  well- 
known  society  people  patronize  the  cafe  regularly.  The 
installation  is  a  most  effective  electric-cooking  demon- 
stration and  is  proving  a  valuable  advertisement. 

The  room  together  with  the  entire  electric  equipment 
and  the  electrical  energy  itself  have  all  been  donated  by 
the  Buffalo  General  Electric  Company  through  the 
courtesy  of  C.  R.  Huntley,  George  Urban,  Jr.,  and  H.  L. 
Mann. 


How  Customers  Outside  Village  Limits  Pay 

for  Line  Extensions  to  Gain 

Electric  Service 

Many  applications  for  service  come  to  the  municipal 
lighting  plant  at  Downers  Grove,  HI.,  from  people  liv- 
ing outside  the  corporate  limits  of  the  village.  It  is 
considered  hardly  fair  to  the  residents  and  taxpayers 
of  the  village  to  extend  the  lines  outside  the  corporate 
limits  in  order  to  provide  service  to  customers  paying 
no  taxes,  and  yet  these  customers  represent  a  good 
source  of  revenue.  The  situation  has  however,  been 
satisfactorily  handled  by  H.  A,  Gardner,  manager  of 
the  village  lighting  department,  by  having  these  cus- 
tomers advance  the  money  for  building  the  extension 
required. 

In  the  case  of  an  extension  costing,  say,  $150,  to  serve 
six  customers  wanting  service,  each  customer  would  be 
asked  to  pay  $25  cash  to  Mr.  Gardner,  who  would  then 
proceed  to  build  the  line  and  furnish  service,  afterward 
rebating  these  customers  every  other  lighting  bill  until 
the  $25  was  turned  back  to  each  customer. 

This  is  thought  to  be  a  better  plan  than  to  make  the 
customer  sign  a  long-term  contract,  for  by  the  rebate 
method  the  money  is  provided  and  the  utility  does  not 
have  to  finance  the  work  and  yet  is  sure  of  the  cus- 
tomer at  least  until  the  investment  is  rebated.  And 
while  the  line  is  being  paid  for  through  the  rebates,  the 
utility  realizes  half-rate  revenue  and  owns  the  line  at 
the  end.  During  1915  seventy  new  customers  were  ob- 
tained by  this  procedure,  and  these  represent  a  very 
desirable  additional  revenue  to  the  local  lighting  de- 
partment. 


Keeping  Actual  Count  of  New  House- Wiring 

Possibilities 

In  order  to  have  definite  knowledge  at  all  times  of  the 
exact  number  of  houses  in  Dubuque,  Iowa,  which  are 
not  wired  for  electric  service,  the  Union  Electric  Com- 
pany of  Dubuque  has  adopted  a  plan  of  record  whereby 
the  management  can  quickly  determine  just  how  many 
possibilities  there  are  to  work  on,  and  thus  can  direct 
and  check  the  work  of  the  salesmen  to  better  advantage. 
For  this  purpose  the  names  of  all  the  streets  in  each  of 
the  four  districts  into  which  the  city  is  divided — one 
for  each  salesman — are  written  in  a  house-wiring  record 
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book,  and  after  each  name  the  number  of  possible  cus- 
tomers whose  homes  are  not  wired  on  that  street. 
Then  as  the  "meter  set"  reports  come  through  the  office 
each  day  a  mark  is  made  after  the  proper  street  names, 
the  list  of  unwired  houses  being  thus  revised  and  kept 
up  to  date.  The  totals  for  each  street  are  brought 
forward  from  time  to  time  by  deducting  the  number  of 
marks  appearing  after  each,  and  the  new  grand  total  of 
unwired  houses  is  simply  had  by  adding  up  the  cor- 
rected individual  totals. 

In  addition,  a  card,  such  as  is  shown  herewith,  is  kept 
for  each  possible  new  customer,  and  on  this  a  record 
is  kept  of  the  method  of  lighting  and  character  of  serv- 
ice for  cooking  and  ironing,  besides  other  details.  The 
salesmen  make  notations  on  these  cards  after  "re- 
marks" of  the  results  of  each  of  their  calls.  Then 
when  the  order  is  finally  secured,  the  salesman  makes 
his  estimate  of  the  fixtures,  etc.,  required,  and  the  cost, 
and  fills  it  in  on  the  form  provided  on  the  back  of  the 
same  card  as  shown.  These  cards  are  date-filed  between 
calls  of  the  salesmen  to  come  up  again,  so  that  all  po& 
sible  customers  are  visited  four  times  a  year. 

Keeping  the  record   is   a  simple  matter,   but   it  n 
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quired  considerable  time  to  get  the  correct  list  in  the 
first  place.  The  names  of  the  company's  customers  were 
crossed  off  the  geographical  list  in  the  back  of  the  city 
directory,  and  the  remaining  names  were  checked  by 
the  personal  calls  of  the  salesmen.  The  result  is  an 
absolute  record  of  every  possible  customer  in  the  city, 
so  that  it  is  possible  to  concentrate  on  sending  adver- 
tising literature  and  house-wiring  and  electric-service 
data  to  exactly  those  people  whom  it  is  desired  to  reach. 


HANDLING  CUSTOMER  CREDITS 

The  Liberal  Policy  of  the  Detroit  Edison  Company 

as  Described  Before  the  Michigan 

Section  N.   E.   L.   A. 

BY   ROBERT   R.    BROWN 

Credit  methods  and  facilities  employed  in  Detroit 
have  proved  without  doubt  the  best  solution  of  giving 
prompt  service  to  customers  of  the  Detroit  Edison  Com- 
pany, as  well  as  safeguarding  the  company  against  the 
man  who  would  try  to  evade  the  payment  of  an  old  ac- 
count. The  system  is  the  outgrowth  of  necessity  and  of 
many  years  of  experience.  It  was  comparatively  easy  to 
check  up  delinquent  customers  when  the  company  had 
only  a  few  hundred  accounts,  but  as  business  rapidly 
expanded  it  was  necessary  to  devise  some  system  to 
save  time.  It  is  now  possible  to  ascertain  a  customer's 
delinquency  without  referring  to  ledgers. 

As  accounts  are  charged  to  "uncollectible,"  a  record 
card  showing  the  name,  address  and  the  amount  so 
charged  off  is  filed  alphabetically  in  a  credit  desk.  This 
desk,  operated  on  the  Library  Bureau  system,  will  hold 
35,000  such  cards.  A  daily  record  is  also  kept  of  de- 
linquent customers.  These  cards  are  placed  with  the 
uncollectible  cards. 

How  A  Credit  Rating  Is  Quickly  Obtained 

When  an  application  for  service  is  taken  from  a  cus- 
tomer the  clerk  passes  this  application  to  the  credit 
desk  and  it  is  there  checked  with  reference  to  "uncol- 


lectible" accounts  and  "slow  payment."  In  case  an 
uncollectible  account  is  found  against  a  prospective  cus- 
tomer it  is  immediately  called  to  his  attention  and  a 
settlement  is  requested  prior  to  giving  service.  In  case 
he  has  been  slow  in  payments  the  matter  is  talked  over 
carefully  with  him  and  it  is  suggested  that  he  discount 
his  bills  in  the  future.  If  he  has  been  very  slow  it  is 
insisted  that  he  furnish  a  written  agreement  for  a 
deposit  upon  his  failure  to  discount  future  bills.  The 
percentage  of  applications  on  which  the  company  takes 
security  is  very  small,  especially  on  residence  contracts. 
Commercial  contracts  are  treated  differently,  however, 
for  the  reason  that  the  company  is  there  taking  a 
greater  risk,  particularly  with  certain  classes  of  busi- 
ness, which  necessitates  asking  for  security.  For  in- 
stance the  company  requires  security  from  customers 
in  the  foreign  districts  where  there  is  such  close  simi- 
larity in  names ;  also  from  businesses  that  are  not  of  a 
permanent  nature,  sometimes  termed  "fly-by-nights." 

A  Month's  Work  in  the  Credit  Department 

A  few  figures  showing  what  happened  during  May, 
1916,  are  interesting.  The  total  number  of  contracts 
checked  for  credit  was  7813.  Of  this  number  deposits 
were  secured  from  803  and  532  were  guaranteed  ac- 
counts. A  total  of  2313  applications  were  passed  with- 
out security,  as  these  applicants  claimed  to  own  prop- 
erty. References  had  been  furnished  by  4165,  or  they 
had  been  former  customers  with  good  records.  Thus  it 
will  be  readily  seen  that  the  company  requires  security 
on  only  a  very  small  percentage  of  its  contracts  and 
that  there  are  very  few  "dead-beats"  in  Detroit,  the 
"City  Where  Life  Is  Worth  Living." 

Liberal  Policy  on  Credits 

Deposits  are  often  refunded  in  view  of  the  fact  that 
the  customer  has  been  found  prompt  with  his  payments. 
As  may  be  noted,  2313  customers  were  accepted  on  their 
claim  that  they  owned  property  in  the  county.  The 
company  verifies  these  statements  of  ownership  in  the 
case  of  commercial  accounts  only,  and  in  the  event  it 
finds  that  they  do  not  own  the  property  specified  a  rep- 


Lake  Spaulding  as  a  Vacation  Camp  for  Pacific 
Gas  &  Electric  Employees 

Lake  Spaulding,  the  great  mountain  reservoir  of  the  hydraulic  system 
of  the  Pacific  Gas  &  Electric  Company  serving  San  Francisco,  has 
become  the  Mecca  of  many  sportsmen  and  pleasure-seekers.  During 
the  1915  season  this  haunt  in  the  wilds  of  the  snow-capped  Sierras 
was  thrown  open  for  the  enjoyment  of  the  company's  employees  and 
the  public.  The  offices  and  cottages  formerly  occupied  by  the  engi- 
neers during  the  construction  of  the  huge  Spaulding  dam  were  leased 
for  hotel  purposes.  At  this  hotel  sections  are  reserved  for  the  com- 
pany's employees,  who  can  obtain  food  and  lodging  at  very  low  prices. 
During  last  summer  and  fall  many  employees  took  advantage 
of  this  opportunity  to  obtain  a  vacation  in  the  pure  mountain  air 
without  the  inconveniences  of  camping,  and  at  a  low  cost.  The  lake 
furnishes  a  good  fishing  ground,  and  game  is  abundant  in  the  nearby 
mountains  throughout  the  year.  A  magnificent  view  of  the  winding 
South  Yuba  canyon  and  of  the  snow-topped  peaks  of  the  Sierras  is 
obtained   from   the  site  of  the  camp. 
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resentative  calls  upon  the  customer  and  either  gets 
security  or  finds  out  if  the  equity  owned  in  the  prop- 
erty is  sufficient  to  warrant  extending  a  reasonable 
amount  of  credit. 

References  Accepted 

Prospective  customers  offering  references  as  secur- 
ity are  accepted  in  great  numbers.  The  company  sub- 
scribes to  the  Commercial  Credit  company,  which  gets 
in  touch  with  the  people  referred  to  and  sends  a  written 
report.  In  case  a  customer  has  had  an  account  at  one 
address  and  has  paid  his  bills  promptly,  the  company 
does  not  ask  him  for  further  security,  but  takes  him  on 
that  record.  In  case  a  guarantor  withdraws  his  guar- 
antee from  an  account,  the  first  thing  the  company  does 
is  to  ascertain  whether  or  not  continuing  security  is 
necessary.  If  the  account  has  been  frequently  delin- 
quent the  company  writes  the  customer  requiring  a  new 
guarantor  or  a  deposit.  As  a  matter  of  policy  the  com- 
pany is  lenient  in  extending  credit.  In  taking  new  res- 
idence applications  the  customer  is  informed  that  so 
long  as  his  bills  are  paid  promptly  security  will  not  be 
required  to  insure  the  payment  of  his  bills.  This  is  an 
incentive  to  him  to  pay  his  bills  promptly  and  it  works 
out  to  his  and  the  company's  mutual  benefit. 


How  Carnival  Shows  and  Other  Temporary 

Customers  Are  Handled  at  Dixon,  111. 

When  a  carnival  or  a  tent  show  comes  to  the  average 
town  nowadays,  the  traveling  showmen  usually  expect 
to  secure  lighting  service  and  sometimes  motor  service 
from  the  local  central  station.  The  Illinois  Northern 
Utilities  Company  of  Dixon,  III.,  upon  receiving  appli- 
cation for  such  service,  un- 
less the  carnival  is  backed 
by  a  local  organization,  ac- 
cepts a  deposit  to  cover 
"time  and  material"  on  the 
transformer  and  service  in- 
stallation, and  the  estimated 
energy  consumption  at  the 
company's  regular  rates.  An 
order  is  then  issued  for  the 
work. 

In  commenting  on  a  re- 
cent job  of  this  character 
Charles  B.  Yontz,  the  com- 
pany's general  contract 
agent,  said:  "We  are  some- 
times 'put  to  it'  to  secure 
transformers  quickly  enough 
if  we  do  not  happen  to  have 
one  of  proper  size  in  stock 
in  the  town  where  temporary 
service  is  desired.  But  by  shifting  units  in  the  large 
territory  the  company  serves,  we  are  always  able  to 
secure  transformers  without  great  inconvenience  to  the 
operating  department.  The  average  bill  for  energy  for 
a  one-week  stand  of  a  carnival  is  about  $50." 

The  installation  pictured  herewith,  consisting  of  one 
15-kw.  and  three  5-kw.  transformers,  was  erected  to 
serve  a  Moose  carnival  with  a  connected  load  of  700 
50-watt  equivalents.  The  cost  of  the  installation,  as 
ascertained  by  G.  C.  Spencer,  engineer  of  distribution, 
was  $59.58.  This  expense  included  the  use,  hanging 
and  delivery  of  transformers  and  meters  and  their  sub- 
sequent removal,  and  the  running  of  service  wires.  As 
will  be  noted  from  the  illustration,  the  meters  are  in- 
stalled in  pine  storeboxes  to  afford  them  some  protec- 
tion from  the  weather. 


TEMPORARY     CARNIVAL     IN 
STALLATION    AT    DIXON 


Wiring  and  Illumination 

Latest  I'racticc  in  tlic  Elcctr  iciil 
Contracting,'  Field  and  in  the  Art 
of  Interior  and  Exterior  Illumination 


Reflector  Units  for  Tennis-Court  Lighting 
Arranged  for  Lowering 


THE    TENNIS    COURT    LIGHTED    FOR    NIGHT    PLAYING    BY    FOUR 
1000-WATT    GAS-FILLED    LAMPS 

The  Mill  Valley  (Cal.)  tennis  courts  pictured  herewith 
are  lighted  by  four  1000-watt  Edison  Mazda  gas-filled 
lamps  equipped  with  Ivanhoe  reflectors,  equally  spaced 
over  the  center  of  the  court  at  a  height  of  30  ft.  above 
the  ground.  The  units  are  supported  from  a  5/16-in. 
galvanized-steel  messenger  cable  anchored  to  trees  at 
the  ends  of  the  court.  Service  is  carried  to  the  four 
units  by  means  of  a  No.  10  B.  &  S.  triple-conductor, 
lead-covered  cable  strung  from  the  steel  messenger 
cable,  as  shown  in  the  day  view  photograph.  One  end 
of  the  messenger  cable  is  attached  to  the  tree  through  a 
block  and  tackle,  which  affords  a  ready  means  of  lower- 
ing the  units  to  the  ground  for  replacements  and  for 
cleaning.  The  installation  is  a  marked  success,  and 
players  assert  that  they  can  play  as  good  a  game  under 
this  lighting  as  by  daylight. 


LAMPS  AND  REFLECTORS  ARE  SUSPENDED  FROM  CABLES  AND  CANT 
BE   LOWERED    FOR   REPLACEMENT   AND    CLEANING 
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MAKING  WIRING   SYSTEM    FLEXIBLE 

Adapting  a  Conduit  System  in  an  Industrial  Plant  to 
Provide  for  Changes  in  Machine  Locations 

A  wiring  system  neatly  housed  in  a  well-laid-out  con- 
duit system  is  all  sufficient  from  the  standpoint  of 
safety,  but  looking  at  such  an  installation  in  view  of 
future  extensions  introduces  another  and  very  impor- 
tant consideration,  especially  in  industrial  plants.     In 

such  installations,  where 
many  machines  are  used, 
there  are  very  frequently  oc- 
casional shiftings  of  the  lo- 
cation of  the  machine  units, 
and  this  means  that  new 
lighting  units  must  be  in- 
stalled and  sometimes  new 
motor  leads  run,  and  both 
tapped  into  their  respective 
conduit  main  runs.  If  no 
provision  has  been  made 
for  these  added  lamps  or 
branches,  it  will  be  an  ex- 
pensive piece  of  work  to  cut 
into  the  conduit  system  and 
open  the  circuit  to  insert  a 
new  T-fitting. 

The  Rumely  Company,  at 
La  Porte,  Ind.,  has  provided 
for  such  alterations  in  lay- 
out and  for  new  extensions 
to  the  system  in  its  more 
recent  wiring  installations 
by  the  use  of  Adapti  boxes. 
No  attempt  was  made  to  pre- 
dict when  future  outlets  to 
the  conduit  system  would  be 
needed,  so  that  the  outlet  boxes  installed  at  such  points 
were  simply  the  boxes  required  in  the  original  layout. 
With  the  fittings  used,  however,  it  has  been  possible  to 
run  branch  lines  in  practically  any  direction  from  one 
of  the  existing  boxes  by  substituting  a  proper  outlet 
fitting  for  the  side  cover  on  the  box,  and  without  dis- 
turbing the  original  conduit  or  wiring.  The  substituted 
fitting  may  also  serve  as  the  union  between  1-in.  or  2-in. 
conduit  and  any  smaller  size  for  the  branch  run.  The 
accompanying  photographs  show  a  few  of  the  combina- 
tions which  have  been  resorted  to  in  this  extension 
work. 

By  this  means  a  most  flexible  conduit  system  is  se- 
cured, and  yet  the  original  cost  of  the  installation  is 
kept  at  a  minimum,  since  no  special  boxes  need  be  in- 


LAMP   AND    SWITCH    EXTEN- 

TIONS   CARRIED  FROM 

EXISTING   BOX 


CONDUIT  SYSTEM  IN  THE  OFFICE — FUTURE  DROPS  CAN  BE  EASILY 
RUN    FROM    THE    EXISTING   BOXES 

stalled  for  future  possible  requirements.  Also,  the  size 
of  conduit  for  any  branch  run  need  comply  with  present 
requirements  only,  and  can  be  installed  regardless  of 
the  size  of  the  main  conduit  run,  since  the  reducing 
outlet  fittings  make  up  for  any  of  the  standard  sizes 
which  are  supplied  and  carried  on  hand  to  fit  any  size 
of  box. 


A  Police  Station  Sign  that  Commands 

Attention 

In  order  clearly  to  indicate  the  location  of  police 
headquarters  on  the  Boulevard  fronting  the  beach  at 
Revere,  Mass.,  the  Metropolitan  Park  Commission  has 
installed  a  1000-cp.  nitrogen-filed  incandescent  lamp 
in  a  ground-glass  lantern  bearing  on  two  faces  the 
word  "Police."  The  large  lamp  makes  the  lantern 
conspicuous  even  on  this  avenue  of  brightly-lighted 
shops  and  pavilions,  enabling  it  to  be  seen  from  any 
point  on  the  boulevard,  which  is  about  3  miles  in 
length. 


LAMPS  ADDED   AFTER   COMPLETION   OF   CONDUIT   WIRING   SYSTEM  DOOR  LANTERN  OF  THE  REVERE    (MASS.)    POLICE  STATION 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

hu'lud'uuj  a  D'njrsl  of  I  ui  pari  ant  Articles  Appearing  in  the  Scientific 
(uid  KiK/inrcri n(/   Press'  of  the  World 


COLOR   PHOTOMETRY 

An    Inter-Laboratory    Photometric    Comparison    of 
Glass    Screens   and    of   Tungsten    Lamps, 
Involving  Color  Differences 

SINCE  the  establishment  of  the  international  candle 
in  1909  this  unit  has  been  maintained  at  the  Bureau 
of  Standards  in  Washington  solely  by  means  of  a 
group  of  4-w.p.c.  carbon-filament  incandescent  lamps. 
With  the  advent  of  the  tungsten  lamps  there  was  intro- 
duced into  standardization  work  the  difficulty  of  com- 
paring lights  of  different  colors,  and  at  once  it  became 
desirable  to  have  the  unit  well  established  also  in  tung- 
sten lamps  operated  at  or  near  their  normal  color. 

In  1911,  by  common  agreement  between  the  National 
Physical  Laboratory  of  England  and  the  Bureau  of 
Standards,  each  laboratory  prepared  a  group  of  tung- 
sten standards  calibrated  for  voltage  corresponding  to 
approximately  1.5  w.p.c.  These  two  groups  of  lamps, 
which  were  thus  operated  at  very  approximately  the 
same  color,  were  then  exchanged,  and  each  group  was 
remeasured  by  the  receiving  laboratory  at  the  voltage 
determined  by  the  sending  laboratory.  A  group,  simi- 
lar to  the  one  sent  to  England,  and  standardized  in  the 
same  series  of  measurements,  was  retained  at  the 
bureau,  and  half  of  the  group  received  from  England, 
after  measurement  was  returned  for  remeasurement. 

In  view  of  the  difficulties  involved  in  the  intercom- 
parison,  the  result  was  very  satisfactory,  as  it  showed 
that  the  two  laboratories  were  in  agreement  to  within 
the  indicated  precision  of  the  measurements.  In  both 
laboratories  the  new  standards  were  measured  by  means 
of  Lummer-Brodhun  contrast  photometers  of  the  stand- 
ard type,  and  in  terms  of  similar  groups  of  4-w.p.c.  car- 
bon standards,  the  English  laboratory  having  made  the 
comparison  by  the  cascade  method,  the  Bureau  of  Stand- 
ards by  the  use  of  two  calibrated  blue  glass  screens, 
each  of  which  produce  a  color  match  between  the  two 
groups  of  standards  compared.  It  is  obvious,  there- 
fore, that  the  calibration  of  the  glass  screens  used  by 
the  bureau  in  this  intercomparison  was  a  matter  of 
prime  importance,  and  for  this  reason  a  large  amount 
of  work  has  been  done  in  checking,  by  various  methods, 
the  values  first  assigned. 

In  connection  with  these  check  measurements,  and 
after  a  determination  of  the  candle-power  and  current 
of  a  group  of  tungsten  substandards  at  several  volt- 
ages had  been  made,  and  this  followed  by  a  further 
investigation  of  other  groups  of  tungsten  lamps,  the 
voltage-current-candle-power  curves  were  determined 
and  accurately  expressed  by  means  of  equations.  It 
was  found  that  by  employing  these  equations  it  is 
possible  to  measure  tungsten  lamps  in  color  match  with 
4-w.p.c.  carbon  standards  and  compute  with  accuracy 
their  value  at  any  other  color  within  the  range  investi- 
gated. In  this  way,  as  well  as  by  direct  comparisons, 
the  new  tungsten  standards  have  been  rechecked  a  num- 
ber of  times  by  different  groups  of  observers. 

These  equations  have  an  important  application  also 
in  the  life  testing  of  tungsten  lamps,  because  in  some 
testing  laboratories  it  is  customary  to  photometer  the 
lamps  at  or  near  rated  voltage  and  compute  the  voltage 
corresponding  to  the  efficiency  at  which  it  is  desired  to 
burn  the  lamps  on  life  test. 


In  the  establishment  of  the  1.5-w.p.c.  tungsten  stand- 
ards, and  also  in  the  determination  of  the  character- 
istic equations,  the  photometric  measurements  of  neces- 
sity involved  color  differences.  Although  numerous 
check  measurements  have  been  made  and  the  results 
have  been  very  satisfactory,  it  is,  of  course,  realized  that 
if  some  other  group  of  observers  had  made  these  meas- 
urements the  values  obtained  might  have  been  different. 

It  was,  therefore,  suggested  that  an  inter-laboratory 
photometric  comparison  of  lights  involving  color  differ- 
ences such  as  those  encountered  in  these  measurements 
would  yield  valuable  information  not  only  as  to  the 
agreement  which  might  be  reasonably  expected  among 
different  groups  of  experienced  observers,  but  also  in- 
formation as  to  the  merits  of  different  methods  of 
making  such  measurements. 

The  Bureau  of  Standards,  therefore,  in  May,  1914, 
invited  several  of  the  more  important  photometric  labo- 
ratories of  the  country  to  co-operate  with  it  in  making 
measurements  of  this  kind.  The  Nela  Research  Labora- 
tory, the  Electrical  Testing  Laboratories  and  the  Phys- 
ical Laboratory  of  the  United  Gas  Improvement  Com- 
pany accepted  this  invitation,  and  the  results  of  this 
very  interesting  co-operative  research  are  given  in 
Scientific  Paper  277  of  the  Bureau  of  Standards,  en- 
titled "An  Inter-Laboratory  Photometric  Comparison  of 
Glass  Screens  and  of  Tungsten  Lamps,  Involving  Color 
Differences,"  by  G.  W.  Middlekauff  and  J.  F.  Skogland. 
As  to  the  detailed  results  of  these  tests  the  reader  must 
be  referred  to  the  tables  and  diagrams  in  the  original 
bulletin. 

The  most  interesting  general  and  quite  conclusive 
result  of  this  intercomparison  is  that  in  each  labora- 
tory, regardless  of  the  kind  of  photometer  used,  even 
though  a  considerable  color  difference  was  involved, 
each  observer  maintained  a  fairly  constant  criterion 
with  respect  to  the  mean.  The  same  is  true  of  each 
laboratory  in  respect  to  its  relation  to  the  mean  of  all, 
as  judged  by  the  measurements  on  the  glass  screens 
and  those  made  on  the  lamps  some  months  afterward. 

Considering  the  difficulties  involved  in  the  measure- 
ments, the  different  characteristics  of  observers  and  the 
wide  difference  in  illumination  employed,  covering  prob- 
ably a  range  of  ten  times,  the  agreement  among  the 
laboratories    is   remarkably   good. 

It  is  evident,  threfore,  that  measurements  to  estab- 
lish standards  involving  a  color  difference  should  be  left 
as  much  as  possible  to  the  standardizing  laboratory, 
where  the  observers  must  be  carefully  selected  and  a 
considerable  number  employed  and  the  instruments  and 
conditions  of  illumination,  etc.,  definitely  fixed. 

An  examination  of  the  bureau's  observers  who  took 
part  in  this  work  shows  that  their  mean  characteristic 
is  very  approximately  the  same  as  that  of  the  "average 
eye,"  as  determined  from  a  test  of  114  observers  taken 
at  random  from  the  bureau's  scientific  staff. 


Generators,  Motors  and  Transformers 

PolvDhase  Commutator  Motor. — Robert  Moser. — In 
a  paper  on  the  polyphase  commutator  shunt-motor,  Drey- 
fus and  Hillebrand  have  described  some  peculiar  results 
obtained  with  tests  of  polyphase  commutator  machines 
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with  short-circuited  brushes.  According  to  the  usual 
theory,  assuming  sinusoidal  fields,  these  machines  should 
behave  exactly  like  a  commutatorless  polyphase  motor 
with  short-circuited  armature.  The  authors  found,  how- 
ever, that  in  the  circular  diagram  for  the  commutator 
motor  the  center  of  the  circle  is  below  the  axis  of  ab- 
scissas, resulting  in  a  poorer  power  factor  and  a  smaller 
overload  capacity.  Dreyfus  and  Hillebrand  believed 
that  the  explanation  was  to  be  found  in  the  existence 
of  a  secondary  additional  stray  field  in  the  commutator 
motor.  On  the  other  hand,  Heyland  has  described  re- 
markable results  obtained  with  a  polyphase  commutator 
motor  with  short-circuited  brushes  (called  by  him  poly- 
phase repulsion  motor),  which  differs  from  the  ordinary 
motor  only  in  details  of  the  type  of  winding.  With  his 
motor  Heyland  obtained  an  improved  power  factor,  and 
for  a  certain  arrangement  and  position  of  the  brushes 
he  could  obtain  even  unity  power  factor.  If  Dreyfus 
and  Hillebrand's  hypothesis  was  correct,  he  should  have 
obtained  a  poorer  power  factor.  The  present  paper, 
which  is  of  a  mathematical  character,  endeavors  to  find 
an  explanation  of  these  discrepancies.  The  attempt  is 
made  to  investigate  whether  the  peculiar  behavior  of 
ordinary  commutator  motors  with  short-circuited 
brushes  may  not  be  due  to  the  same  causes  which  make 
the  difference  between  the  Heyland  motor  and  the  ordi- 
nary commutator  motor.  This  difference  is  to  be  found 
in  the  shapes  of  the  fields  produced  by  the  stator  and 
rotor  windings.  The  paper  is  to  be  continued. — Elek.  u. 
Masch.  (Vienna),  March  26,  1916. 

Installations,   Systems   and   Appliances 

Manchester  Electrical  Supply. — An  abstract  of  the 
last  annual  report  of  the  municipal  electric  station  of 
Manchester.  The  energy  sold  exceeded  141,000,000 
kw.-hr.,  an  increase  of  14,000,000;  the  items  were: 
Private   consumers,    113,300,000;    traction,    28,100,000. 
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FIG.    1 — CHART   SHOWING  THE  DEVELOPMENTS   IN   MANCHESTER 
(ENGLAND)     ELECTRIC-SERVICE     BUSINESS 

The  energy  used  on  works  amounted  to  13,100,000,  and 
that  used  in  distribution,  etc.,  to  26,700,000,  the  total 
quantity  generated  being  181,300,000,  compared  with 
162,700,000  in  1914-1915.  The  maximum  demand  was 
for  lighting  and  power,  42,976  kw. ;  for  traction,  10,000 
kw. ;   total,   52,976  kw.,   compared  with   50,460   kw.   in 


1914-1915.  The  average  price  obtained  per  unit  was 
2.06  cents.  The  curves  given  in  Fig.  1  show  the  devel- 
opment of  the  station  from  1904  to  1916.  For  curves  A 
(average  price)  and  B  (average  cost)  the  scale  unit  is 
0.25  cent.  For  curves  C  (outlay  and  assets)  and  D 
(mortgage  debts)  the  scale  unit  is  $1,000,000.  For 
curves  E  (income)  and  F  (expenditure)  the  scale  unit 
is  $250,000.  For  curves  G  (traction  sales),  H  (light- 
ing sales),  and  /  (power  sales)  the  unit  is  10,000,000 
kw.-hr. — London  Elec.  Review,  June  16,  1916. 

Kilmarnock. — The  first  part  of  an  illustrated  descrip- 
tion of  recent  extensions  of  the  municipal  electric  sta- 
tion of  Kilmarnock.  Up  to  a  few  years  ago  the  largest 
consumer  was  the  municipal  tramway,  while  90  per  cent 
of  the  mills  and  engineering  works  in  Kilmarnock  were 
also  connected  to  the  station.  Now  the  area  of  supply 
has  been  extended  so  as  to  include  the  burghs  of  Troon, 
Irvine,  Glaston,  Newmilns  and  Darvel,  and  a  few  vil- 
lages and  parishes;  the  whole  area  covers  approxi- 
mately 160  square  miles,  Kilmarnock  being  situated  in 
the  center.  In  order  to  meet  the  new  conditions  effi- 
ciently, a  three-phase,  high-tension  supply  has  been 
introduced,  and  the  various  localities  are  now  linked 
up  to  Kilmarnock.  An  11,000-volt  overhead  transmis- 
sion system  has  been  adopted.  The  whole  of  the  trans- 
mission line  is  designed  for  20,000  volts,  but  is  only 
working  at  11,000  volts  at  present.  Immediately  on  the 
boundary  of  the  burgh  of  Troon  a  substation  is  erected 
where  the  pressure  is  reduced  to  3300  volts.  For  direct- 
current  supply  where  this  is  needed  converters  are 
installed.  The  article  is  to  be  continued. — London  Elec. 
Revieiv,  June  16,  1916. 

Wires,  Wiring  and  Conduits 

Line  Insulators. — R.  V.  PiCOU. — An  illustrated  paper 
read  before  the  International  Society  of  Electricians  in 
Paris,  in  which  the  author  recommends  standardization 
of  line  insulators  and  proposes  certain  standard  dimen- 
sions.— Bulletin  de  la  Soc.  Int.  des  Elec,  14,  Ser.,  Vol. 
VI,  page  39;  La  Revue,  Elec,  May  5,  1916. 

Protective  Relays. — L.  N.  Crichton. — An  illustrated 
discussion  of  the  use  of  protective  relays  on  alternating- 
current  transmissions.  The  subject  is  discussed  under 
the  following  headings:  Sectionalizing  of  transmission 
lines;  calculation  of  the  short-circuit  current;  relay 
accuracy;  effect  of  unbalanced  short-circuits;  the  pro- 
tection of  apparatus;  the  details  of  relay  construction. 
— Elec.  Journal,  July,  1916. 

Feeder  Voltage  Regulators. — E.  E.  Lehr  and  I.  C. 
MiNiCK. — An  illustrated  article  on  induction-type  feeder 
regulators,  their  advantages  and  methods  of  operation. 
The  latest  regulators  are  automatically  controlled  by 
means  of  a  voltage-regulating  primary  relay  and  an 
electrically  operated  motor  switch  commonly  called  an 
auxiliary  or  secondary  relay.  A  line  drop  compensator 
with  the  necessary  current  transformer,  and  a  voltage 
transformer  for  reducing  the  line  voltage  to  a  value 
suitable  for  the  primary  relay,  are  the  accessories  nor- 
mally required  for  automatic  operation.  Different  wir- 
ing diagrams  of  automatic  regulators  are  given. — Elec. 
Journal,  July,  1916. 

Electrochemistry  and  Batteries 

Electrochemical  Possibilities  of  the  Pacific  Coast. — 
J.  W.  Beckman. — A  critical  comparison  of  the  condi- 
tions of  the  Pacific  Coast  and  those  of  Sweden  and  Nor- 
way. The  author  concludes  that  the  prospects  of  elec- 
trochemical industries  on  the  Pacific  Coast  are  excellent, 
and  that  the  Pacific  Coast  has  more  potential  wealth  in 
its  11,000,000  hp.,  of  which  93  per  cent  now  goes  to 
waste,  than  all  the  gold  that  has  been  mined  and  yet  is 
to  be  mined  in  those  States.  But  an  export  trade  by 
boat  to  the  south  and  west  from  the  Pacific  Coast  must 
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be  created.  With  respect  to  this  subject  there  is  also  an 
editorial  on  the  phice  value  of  water-powers  of  the 
Pacific  Coast  for  electrochemical  industries. — Met.  6c 
Chem.  Eng'iiHi,  July  1,  19 IG. 

Units,  Measurements  and  Instruments 

Phosphoroscope. — E.  L.  NICHOLS  and  H.  L.  Howes. 
— An  American  Physical  Society  paper  describing  the 
"synchronophosphoroscope"  which  the  authors  have  de- 
veloped for  various  studies  in  phosphorescence  to  which 
previous  types  of  phosphoroscopes  are  not  easily  adapta- 
ble. It  consists  of  a  small  synchronous,  alternating- 
current  motor,  AC,  Fig.  2,  and  a  small  direct-current 
motor,  DC,  upon  a  common  shaft.  To  one  end  of  the 
shaft  is  attached  a  sectored  disk,  WW,  Figs.  2  and  3, 


B- 


FIG.  2 — ARRANGEMENT  FOR  ALTERNATELY  ILLUMINATING  PHOS- 
PHORESCENT  BODY   AND   EXPOSING   IT   FOR   EXAMINATION 

with  four  equal  open  and  four  closed  sectors,  corre- 
sponding to  the  four  poles  of  the  alternating-current 
motor.  On  a  circuit  of  60  cycles  this  machine,  when 
brought  to  speed  by  the  direct-current  motor  and  re- 
leased, runs  steadily  at  30  r.p.s.  A  step-up  transformer, 
TT,  in  the  same  alternating-current  circuit  produces 
discharges  at  the  spark  gap,  or  series  of  gaps  E,  at  each 
alternation,  i.e.,  120  times  a  second.  This  discharge 
may  be  reduced  to  a  single  spark  by  proper  adjustment 
of  the  resistance  and  capacity  of  the  circuit,  or  more 
conveniently  for  many  purposes,  the  discharge  may  be 
confined  to  the  peak  of  the  wave  by  means  of  the  four- 
pointed  star  wheel,  SS,  Figs.  2  and  3,  which  is  mounted 
on  the  shaft  and  carefully  adjusted  as  to  phase.  The 
direct-current  motor  may  also  be  used  to  drive  the  sec- 
tored disk  at  other  speeds,  in  which  case  the  circuit  of 
the  motor  alternating-current  is  broken  and  the  dis- 
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FIG.    3— SECTORED    DISK    AND    STAR    WHEEL    USED    WITH 
PHOSPHOROSCOPE 

charge  is  derived  from  any  convenient  source  capable  of 
producing  a  proper  spark  at  each  quarter  revolution. 
When  the  sectored  disk  WW  is  so  adjusted  on  the  shaft 
that  the  closed  sectors  conceal  the  phosphorescent  sur- 
face during  excitation  by  the  spark,  an  observer,  looking 
through  the  open  sectors  as  they  pass,  sees  the  phos- 
phorescence as  it  appears  a  few  ten-thousands  of  a 
second  after.  The  apparatus  is  thus  suitable  for  the 
study  of  phosphorescence  of  very  short  duration  or  of 
the  earliest  stages  in  cases  of  slow  decay.  By  shifting 
the  sector  on  the  shaft  it  is  possible  without  variation 
in  the  rate  of  rotation  to  make  observations  at  the  very 
beginnings  of  phosphorescence  and  to  compare  by  simul- 
taneous vision  the  appearances,  just  before  and  immedi- 
ately after  the  close  of  excitation,  or,  on  the  other  hand, 
the  earlier  with  the  later  stages,   up  to   about   0.004 


second.  The  photometer,  spectroscope,  spectrophotonie- 
ter,  camera,  etc.,  may  all  readily  be  used  with  this  form 
of  phosphoroscope  and  studies  of  the  most  varied  char- 
acter become  possible. — Science,  June  30,  1916. 

American  Nickel  Steels  of  Low  Thermal  Expansivity. 
— A.  W.  Gray,  D.  H.  Sweet  and  L.  W.  Schad. — An 
abstract  of  an  American  Physical  Society  paper.  In 
order  to  assist  American  manufacturers  in  producing 
nickel  steels  of  specified  thermal  expansivity  combined 
with  other  desirable  properties,  the  Bureau  of  Standards 
has  co-operated  with  the  Midvale  Steel  Company  in  an 
investigation  of  alloys  containing  about  36  per  cent 
nickel.  The  expansivity  was  studied  at  many  tempera- 
tures extending  from  about  —  150  deg.  C.  to  about  665 
deg.  C,  and  data  were  obtained  that  show  effects  of 
mechanical,  thermal  and  magnetic  treatments,  as  well 
as  of  slight  variations  in  the  constituents.  The  inves- 
tigation has  already  resulted  in  the  production  of  speci- 
mens which,  as  far  as  small  expansivity  is  concerned, 
compare  favorably  with  good  French  invar;  but  suffi- 
cient time  has  not  yet  elapsed  to  show  how  stable  they 
can  be  made  as  regards  length.  In  conformity  with 
the  experience  of  Guillaume  it  was  found  that  cold- 
drawing  and  quenching  lower  somewhat  the  expansivity 
at  room  temperatures,  while  annealing  raises  it.  Also, 
the  curve  representing  the  expansion  on  heating  was 
found  to  lie  above  that  representing  the  contraction  on 
return  to  room  temperature,  in  the  case  of  a  cold-drawn 
specimen,  in  which  the  relation  was  reversed.  At  any 
temperature,  however,  above  that  at  which  the  alloy 
assumes  ferromagnetic  properties  on  cooling,  the  length 
was  always  found  to  be  the  same,  whether  the  tempera- 
ture in  question  was  reached  by  warming  or  by  cooling. 
At  very  low  temperatures  the  expansion  curve  rises 
slowly  with  slight  convexity  upwards.  At  ordinary  tem- 
peratures this  convexity  flattens  out  as  the  curve  passes 
through  a  region  of  inflection  that  has  a  very  gentle 
slope.  In  the  neighborhood  of  200  deg.  C.  the  direction 
of  curvature  is  reversed,  giving  place  to  a  strong  con- 
cavity upwards  as  ferromagnetism  rapidly  disappears. 
At  higher  temperatures  the  concavity  is  slight,  but  the 
slope  is  steep. — Phys.  Review,  June,  1916. 

Telegraphy,  Telephony  and  Signals 

Crystal  Detectors. — Victor  A,  Hune  and  Laurens 
E.  Whittemore. — An  illustrated  account  of  tests  of 
various  crystal  detectors  used  in  wireless  telegraphy 
when  subjected  to  varying  conditions  of  temperature, 
pressure  and  humidity.  Galena,  perikon,  silicon  and 
carborundum  detectors  were  tested.  Change  in  air 
pressure  has  no  effect  upon  rectifiers.  The  effect  of 
temperature  is  shown  in  a  series  of  diagrams.  One  of 
the  peculiarities  noticed  was  that  certain  crystals  did 
not  always  rectify  the  oscillating  current  in  the  same 
direction.  With  one  adjustment  the  rectified  current 
would  flow  from  crystal  to  point  and  with  another 
would  flow  in  the  opposite  direction.  Once  during  a  test 
on  the  effect  of  change  of  temperature  upon  carborun- 
dum the  rectification  actually  reversed,  although  no 
change  had  occurred  in  the  adjustment.  The  most  com- 
mon direction  of  rectification  for  silicon  and  for  galena 
was  from  the  crystal  to  the  brass  point  which  was  used. 
In  the  case  of  carborundum  the  ordinary  sense  of  rectifi- 
cation was  from  needle  to  crystal.  The  perikon  detector 
was  the  only  one  of  the  four  which  showed  no  reversal, 
always  rectifying  from  chalcopyrite  to  zincite. — Phys. 
Review,  May,  1916. 

Miscellaneous 

New  Zealand. — Tables  showing  the  imports  of  elec- 
trical and  allied  goods  into  New  Zealand  in  1914  in 
comparison  with  1913. — London  Elec.  Review,  June  16, 
1916. 
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Men 
of  the  Industry 

Changv>s  in  Personnel 

and  Position — 

Biographical  Notes 


Putnam  A.  Bates,  the  new  president 
of  the  New  York  Electrical  Society,  is 
a  consulting-  engineer  of  New  York 
City.  Mr.  Bates  was  two  years  ago  ap- 
pointed chief  9f  the  Bureau  of  Fire 
Alarm  Telegraph  for  the  city  of  New 
York,  and  devotes  a  part  of  his  time 
to  this  work.  He  was  graduated  from 
Columbia  University  in  1897,  and  after- 
ward engaged  in  manufacturing  work 
for  seven  years,  serving-  as  an  executive 
officer  of  the  Crocker-Wheeler  Com- 
pany. Mr.  Bates  is  well  known  in  en- 
gineering circles  in  New  York  City. 
Among  the  plants  designed  by  him  are 
the  equipment  of  the  Engineers'  Club 
in  New  York  and  that  for  the  group  of 
buildings  at  Hartford,  Conn.,  erected 
by  the  late  J.  P.  Morgan  in  memory 
of  his  father. 

Walter  L.  Mulligan,  manager  of  the 
United  Electric  Light  Company  of 
Springfield,  Mass.,  has  been  appointed 
president  of  the  Public  Service  Asso- 
ciates, succeeding  Alfred  E.  Martin. 

H.  S.  Wilson,  who  recently  resigned 
as  engineer  and  manager  of  the  New 
England  Engineering  Company,  Water- 
bury,  Conn.,  has  been  appointed  general 
manager  of  the  Lane  Manufacturing 
Company,  of  Waterbury. 

H.  M.  Kohn  has  been  appointed  com- 
mercial manager  of  the  Birmingham 
(Ala.)  Railway,  Light  &  Power  Com- 
pany. Mr.  Kohn  has  conducted  sales 
campaigns  in  a  number  of  properties 
for  the  United  Gas  &  Electric  Engi- 
neering Corporation,  which  operates 
the  Birmingham   company. 

Edward  A.  Harris,  who  has  been  local 
manager  of  the  Maiden  (Mass.)  Elec- 
tric Company,  which  is  controlled  by 
Charles  H.  Tenney  &  Company  of  Bos- 
ton, Mass.,  has  been  appointed  assistant 
manager  of  the  electric  lighting  and 
street  railway  property  in  Montpelier, 
Vt.,  controlled  by  the  Tenney  organiza- 
tion. 

H.  D.  Crawford  of  Parker,  S.  D.,  has 
been  appointed  superintendent  of  the 
Howard  (S.  D.)  electric  light  plant, 
which  has  recently  been  taken  over  by 
the  city  of  Howard. 

George  N.  Rooker,  general  manager 
)f  the  Sandpoint  (Idaho)  division  of  the 
^Jorthern  Idaho  &  Montana  Power  Com- 
pany, has  resigned  that  position,  his 
resignation   becoming  effective  July    1. 


Thomas  Crawford,  general  manager 
of  the  Clinton  (Iowa)  Gas  &  Electric 
Company,  has  been  elected  president  of 
the  Clinton  Commercial  Club  for  1916. 

J.  M.  Walsh  has  resigned  his  position 
with  the  Gurney  Electric  Elevator  Com- 
pany of  Honesdale,  Pa.,  and  is  now  in 
the  new  business  department  of  the 
Scranton  (Pa.)  Electric  Company. 

B.  J.  Grigsby,  managing  director  of 
The  Benjamin  Electric  Limited,  la 
Rosebery  Avenue,  London,  England, 
sailed  from  Liverpool  on  June  24  for  a 
five  weeks'  business  trip  in  the  United 
States.  His  personal  address  while  in 
America  will  be  24  Mayer  Building, 
Peoria,  111. 

W.  Graydon  Stetson,  who  has  been 
superintendent  of  the  appliance  depart- 
ment of  the  Boston  Edison  Company, 
has  resigned,  and  on  Aug.  1  will  join 
the  executive  staff  of  F.  W.  Bird  &  Son, 
Walpole,  Mass.,  proprietors  of  a  large 
industrial  plant  and  owners  of  two  Bos- 
ton newspaper  properties. 

G.  H.  Liebel  has  resigned  his  position 
as  branch  manager  of  the  Robbins  & 
Myers  Company,  Cincinnati,  Ohio,  to 
become  president  and  treasurer  of  the 
Liebel  Manufacturing  Company,  re- 
cently incorporated  to  manufacture 
transformers,  X-ray  machines  and 
electro-therapeutic  equipment. 

A.  L.  Martin,  manager  of  the  Oregon 
Power  Company  at  Dallas,  Ore.,  has 
been  appointed  manager  of  the  com- 
pany's system  in  Marshfield,  succeeding 
R.  M.  Jennings,  recently  resigned.  Mr. 
Martin  will  have  charge  of  the  com- 
pany's plants  in  Marshfield,  North 
Bend,  Coquille  and  Myrtle  Point. 

J.  Whyte,  who  has  been  appointed 
manager  of  the  storage-battery  service 
department  of  the  Prest-0-Lite  Com- 
pany, Inc.,  Indianapolis,  Ind.,  was  for- 
merly electrical  engineer  for  the  Max- 
well Motor  Company  of  Detroit,  Mich. 
Mr.  Whyte  was  also  at  one  time  assist- 
ant chief  engineer  for  the  Scripps- 
Booth  Company  of  Detroit,  and  has 
been  connected  with  other  companies  in 
the  automobile  and  electric-starter  busi- 
ness. 

C.  Ernest  Greenwood,  for  ten  years 
a  special  agent  of  the  Boston  Edison 
Company,  connected  with  its  sales  de- 
partment, and  for  more  than  three 
years  editor  of  the  company's  publica- 
tion, Edison  Life,  has  been  advanced  to 
the  important  position  of  superintend- 
ent of  its  appliance  department,  suc- 
ceeding W.  Graydon  Stetson.  Mr. 
Greenwood  was  born  in  Boston  and 
graduated  from  the  English  High 
School,  and  from  Harvai'd  in  the  class 
of  1904.  During  June  of  this  year  he 
attended  the  Plattsburg  officers'  train- 
ing camp. 


Dr.  J.  B.  Whitehead,  whose  investiga- 
tions of  the  electric  strength  of  air  and 
recent  invention  of  the  corona  voltmeter 
for  measuring  high  potentials  have  at- 
tracted wide  interest  among  electrical 
engineers,  is  professor  of  electrical  en- 
gineering at  Johns  Hopkins  University, 
Baltimore,  Md.  Dr.  Whitehead  is  a 
graduate  of  the  same  institution,  class 
of  1893,  and,  following  collegiate  work, 
spent  three  years  with  the  Westing- 
house  Company,  resigning  in  1896  to 
join  the  staff  of  the  Niagara  Falls  Pow- 
er Company  as  operating  engineer.  In 
1897  he  returned  to  Johns  Hopkins  as 
instructor  in  electrical  engineering,  and 
in  1910  was  appointed  professor  of  ap- 
plied electricity.  In  1902  he  received 
the  degree  of  Doctor  of  Philosophy. 
For  a  short  period  Dr.  Whitehead  also 
carried  on  research  work  for  the  Bu- 
reau of  Standards  at  Washington,  D.  C, 
and  during  the  years  1903  to  1906  he 
was  a  research  fellow  of  the  Carnegie 
Institution  of  Washington.  The  design 
and  installation  of  the  Baltimore  &  An- 
napolis Short  Line  Railroad  was  carried 
out  under  his  supervision  as  consulting 
engineer.  Professor  Whitehead  has  car- 
ried on  important  research  on  the  sub- 
jects of  inductive  emf.  in  transformers, 
reactance  in  armored  cables,  the  opera- 
tion of  single-phase  railways  and  the 
rectification  of  alternating  current.  Re- 
cently he  has  devoted  particular  atten- 
tion to  studies  of  the  dielectric  strength 
of  air  and  the  conditions  surrounding 
the  phenomena  of  high-voltage  corona, 
leading  to  his  invention  of  the  corona 
voltmeter.  Dr.  Whitehead  was  recently 
appointed  an  associate  member  of  the 
United  States  Naval  Consulting  Board. 
He  is  a  Fellow  and  chairman  of  the 
electrophysics  committee  of  the  Ameri- 
can Institute  of  Electrical  Engineers. 

R.  E.  Cuthbertson.  for  the  last  four 
years  connected  with  the  Empire  Dis- 
trict Electric  Company  of  Joplin,  Mo., 
has  been  appointed  secretary  of  the 
Elyria  (Ohio)  Electric  Light  Company, 
having  been  succeeded  at  Joplin  by  W. 
A.  Jones. 

C.  H.  Champion  has  been  appointed 
manager  of  the  electrical  department  of 
H.  Boker  &  Company,  dealers  in  steel 
and  metals.  New  York  City.  Mr.  Cham- 
pion was  formerly  vice-president  and 
general  manager  of  the  Kandem  Elec- 
tric Company,  New  York. 
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NEW  APPARATUS  AND  APPLIANCES 

A  Record  of  Latest  Developments  and  hnprovements  in  Manufacturers-'  Products    ' 

Used  in  the  Electrical  Field 


Electric  Ironing  Machine 

The  new  and  better  way  for  the 
housewife  to  do  her  ironing  is  to  use  an 
electric  ironer  of  the  type  shown  here- 


ELECTRICALLY-DRIVEN    IRONER    WITH 
GAS-HEATED    SHOE 

with,  according  to  an  announcement  of 
the  maker,  the  Hurley  Machine  Com- 
pany, 29  South  Clinton  Street,  Chicago, 
111.  With  this  "Thor"  ironer,  as  it  is 
called,  95  per  cent  of  the  ordinary  fam- 
ily ironing  can  be  done  and  the  work 
can  be  accomplished,  it  is  asserted,  at  a 
rate  of  8  ft.  per  minute.  At  this  speed 
the  average-sized  batch  of  ironing  can 
be  done  in  ninety  minutes,  the  manu- 
facturer points  out,  with  an  expendi- 
ture of  2  cents  for  electricity  and  1  cent 
for  gas  per  hour.  The  gloss  is  provided 
by  an  ironing  shoe  which  is  heated  by 
gas,  the  exact  temperature  being  ob- 
tained for  most  efficient  ironing.  The 
heated  shoe  is  controlled  by  a  pressure 
release  device.  The  tension  springs 
which  provide  pressure  allow  the  shoe 
to  take  any  thickness  of  fabric,  whether 
it  be  handkerchief,  sheet  or  blanket. 
The  machine  is  particularly  well  adapt- 
ed for  such  work  as  tablecloths,  nap- 
kins, curtains,  towels,  underwear,  ho- 
siery, fancy  material,  pillow  cases,  soft 
shirts,  aprons,  etc.  All  moving  parts 
of  the  machine  are  inclosed,  as  shown. 
The  frame  is  of  heavy  iron  and  the 
shelves  of  galvanized  sheet  steel  which 
is  gray  enameled.  The  switch  is  on  top 
of  the  board  in  front  of  the  gear  guard. 
The  ironing  machine  can  also  be  oper- 
ated from  the  motor  on  a  "Thor"  wash- 
ing machine,  if  desired,  so  that  both 
machines  can  be  run  from  one  elec- 
trical connection.  The  ironer  is  being 
made  in  three  sizes,  one  for  the  small 
family,  another  for  the  family  of  me- 
dium size,  and  the  third  for  the  large 
family  or  small  institution. 


Soot  Blower  for  Fire-Tube 
Boiler 

The  Reiter  front-end  soot  blower  is  a 
mechanism  for  blowing  out  fire-tube 
boilers  and  is  so  constructed  that  it  can 
be  used  without  interfering  with  the  op- 
eration of  the  boiler.  It  consists  of  a 
steam  blower  which  is  inserted  through 
openings  in  the  front  flue-cap  doors  in 
such  a  way  that  the  draft  is  not  checked 
or  the  steam  pressure  aff"ected,  it  is 
claimed,  and  no  soot  blown  out  into  the 
room.  The  inner  end  of  the  blow  pipe 
is  inserted  in  the  tubes,  one  at  a  time, 
and  all  of  the  tubes  may  be  blown  with- 
out interrupting  the  operation  of  the 
boiler  or  opening  the  front  flue-cap 
doors.  This  appeals  to  the  operator  for 
the  reason  that  it  makes  his  work  easier 
and    also    because    the    tubes    may    be 


CLEANER  INSERTED  IN  TOP  ROW  OF  TUBES 

cleaned  at  any  time  during  the  regular 
working  hours  without  the  necessity  of 
selecting  a  time  when  the  machinery  is 
not  in  operation. 

In  blowing  out,  the  steam  is  forced 
into  the  cooler  end  of  the  boiler,  draw- 
ing the  heated  flue  gases  in  with  it,  thus 
superheating  the  steam  and  eliminating 
any  condensation  or  moisture  in  the 
tube.  This  dry  steam  passes  through 
the  tubes  at  great  velocity,  stirring  up 
the  soot  thoroughly,  and  this  opposing 
force  being  much  stronger  than  the  nat- 
ural draft,  forces  every  particle  of  ac- 
cumulation, it  is  asserted,  through  the 
tube  and  into  the  combustion  chamber. 
Here  the  natural  draft  forces  prevent 
any  settlement  and  the  soot  is  carried 
back  through  the  other  tubes  to  the 
stack. 


An  adjustable  attachment  for  holding 
the  blower  while  in  operation  is  provid- 
ed on  the  outside  of  the  doors,  and  half 
of  the  tubes  are  cleaned  through  the 
center  of  each.  The  vertical  support 
bar  has  a  notch  corresponding  to  each 
row  of  tubes,  and  the  cut  shows  the  de- 
vice set  for  operating  on  the  top  row. 
In  operation  the  inner  end  of  the  blow 
pipe  is  passed  through  the  hole  in  the 
door  and  is  given  the  proper  angle  to  be 
in  line  with  each  tube  in  the  top  row. 
The  steam  is  admitted  through  the 
valve  and  the  operator  can  blow  each 
tube  by  passing  the  end  of  the  pipe 
from  left  to  right,  or  vice  versa.  By 
raising  the  support  bar,  the  second 
notch  engages  with  the  bracket  and  the 
pipe  is  in  position  for  cleaning  the  sec- 
ond row,  and  so  on  until  each  tube  in 
that  half  of  the  boiler  is  cleaned.  The 
steam  is  then  shut  off  and  the  pipe 
withdrawn  and  inserted  through  the 
other  door  and  the  same  operation  re- 
peated, requiring  about  four  minutes  to 
clean  seventy  tubes.  The  device  is  man- 
ufactured by  the  Reiter  Boiler  Cleaner 
Company  of  Elgin,  111. 


Portable  Electric  Clipping 
Machine 

An  interesting  development,  which 
should  be  of  especial  appeal  to  stable- 
men and  caretakers  of  horses,  is  the 
portable  electric  clipping,  grooming, 
and  buffing  machine  shown  herewith. 
It  can  be  used  anywhere  in  a  stable,  or 
in  any  place  where  ordinary  lighting 
sockets  are  available.  When  not  in  use 
the  machine  can  be  hung  up  out  of  the 
way.      The    portable   machine   is   supe- 


ELECTRIC  CLIPPING  MACHINE 
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•ior,  it  is  pointed  out,  to  the  old  type 
,f  stationary  clipping  machine.  It  is 
Iriven  by  a  0.25-hp.  motor,  which  oper- 
ites  on  either  alternating  current  or  di- 
•ect  current  at  a  speed  of  1750  r.p.m. 
rhe  machine  is  equipped  with  7.5  ft.  of 
lexible  tube  chain,  flexible  reinforced 
•ord,  two  cutters,  one  "coarse"  and  one 
'extra  fine,"  one  handle  for  cutters,  and 
I  grooming  attachment  consisting  of 
me  rotary  grooming  brush  and  one  ex- 
ra  flexible  tube.  The  weight  of  the 
)utfit  complete  is  65  lb.  In  the  illus- 
ration,  a  horse  is  shown  being  clipped 
n  the  stables  of  Sheffield  Farms,  New 
i^ork  City.  The  electric  clipper  is  be- 
ng  placed  on  the  market  by  the  Gil- 
ette  Clipping  Machine  Company,  129 
rhirty-first  street,  New  York. 


Electric  Tire  Pumps 

Originally,  the  only  use  for  com- 
)ressed  air  in  the  garage  was  for  the 
nflation  of  tires.  Hence,  compressors 
lesigned  for  this  particular  service  are 
low  generally  known  as  tire  pumps. 
?he  field  of  application  for  these  tire 
lumps  has  broadened,  however,  includ- 
ng  such  additional  uses  as  operating 
mall  pneumatic  tools,  spraying,  blow- 
ng  dust  and  dirt  from  cars,  and  in 
•ulcanizing  work.  Although  still  des- 
gnated  as  tire  pumps,  they  are  more 
ightfully  compressors,  and  their  use 
las  become  so  general  that  they  are 
low  practically  indispensable  in  the 
aodern  garage.  The  compressors  illus- 
rated  are  of  particular  service  in  pri- 
'ate  and  small  public  garages.  They 
ire  being  made  by  B.  M.  Pero,  509 
'ennwood  avenue,  Wilkinsburg,  Pa. 
Vestinghouse  alternating-current  and 
lirect-current  motors  are  used  to  oper- 
ite  the  compressors,  which  are  made  in 
)ortable  and  stationary  forms  of  vari- 
lus  sizes.  The  line  includes  the  follow- 
ng  types  of  machines:  Single-cylin- 
ler,  horizontal,  stationary  compressor- 
Iriven  by  a  0.25-hp.  motor,  to  meet  the 
■equirements    of    garages    housing    not 


PORTABLE    TIRE-INFLATING    OUTFIT 

nore  than  twenty  cars ;  double-cylinder, 
Dortable,  vertical  compressor,  for  direct 
nflation  of  tires,  operated  by  a  0.25-hp. 
■notor  displacing  1.8  cu.  ft,  of  air  at 
300  r.p.m.,  with  a  pressure  of  125  lb. 
3er  square  inch;  double-cylinder,  port- 
ible  or  stationary,  vertical  compressor, 


with  a  1/3-hp.  motor  or  a  1.2-hp.  motor, 
for  direct  inflation  of  tires,  or  for  use 
in  connection  with  an  air  tank;  heavy- 
duty,  double-cylinder,  vertical  compres- 
sor, with  a  0.75-hp.  motor,  which  is  es- 
pecially suited  for  operation  in  connec- 
tion with  an  air  tank,  and  the  motor  of 
which  is  of  the  repulsion  type,  with 
starting  characteristics  that  make  it 
particularly  desirable,  when  automati- 
cally controlled,  for  starting  against 
high  tank  pressures,  being  designed  to 
start  the  pump  against  a  tank  pressure 
of  125  lb.  and  compress  to  175  lb.  or 
200  lb.  tank  pressure  if  desired.  Un- 
doubtedly the  greatest  convenience  and 
service  is  obtained,  it  is  pointed  out, 
when  a  motor-driven  compressor  is  reg- 
ulated by  an  electric  pressure  control- 
ler. It  will  unfailingly  start  the  motor 
at  the  minimum  pressure  set  for,  and 
stop  it  at  the  maximum  pressure,  it  is 
claimed,  insuring  ample  tank  pressure 
day  and  night  without  attention  other 
than  an  occasional  oiling.  The  station- 
ary form  of  compressors,  when  designed 
for  use  in  connection  with  an  air  tank, 
and  not  for  direct  inflation,  is  fur- 
nished with  suitable  electric  controllers 
when  desired. 


Portable  Electric  Reel  Lamp 

Among  the  new  devices  recently 
placed  on  the  market  by  the  Rubes  Elec- 
tric Devices,  Inc.,  255  Classon  Avenue, 


PORTABLE  REEL  LAMP  WITH  SPRING  CLAMP 
IN   BASE 

Brooklyn,  N.  Y.,  is  the  portable  electric 
reel  lamp  shown  herewith.  The  body 
of  the  lamp  is  adjustable,  as  is  also  the 
shade,  which  is  supported  from  the 
push-button  socket,  thereby  permitting 
the  projection  of  the  rays  of  light,  the 
manufacturer  points  out,  just  where  de- 
sired. Eight  feet  of  cord  is  provided, 
which  winds  automatically  within  the 
base  when  not  in  use.  The  base  is  re- 
movable, and  permits  easy  access  and 
clear  observation  of  the  winding  mech- 
anism. Electrical  connection  is  pro- 
vided by  means  of  spring  contact  points 
of  phosphor  bronze.  The  lamp  may  be 
attached  to  the  door,  bed,  dresser,  chair, 
or  piano,  by  means  of  a  rubbei'-covered 
spring  clamp  on  the  bottom  of  the  base. 
This  clamp  folds  against  the  base,  and 


does  not  obtrude  when  the  lamp  is  used 
as  a  table  or  desk  lamp.  Provision  is 
also  made  in  the  base  for  hanging  the 
lamp  to  a  hook,  if  desired.  The  base 
is  equipped  with  four  rubber  tips,  so 
that  highly  polished  surfaces  will  not 
be  marred  when  the  lamp  is  used  as  a 
desk  lamp.  The  lamp  is  being  finished 
in  brushed  brass,  nickel,  and  copper. 


Electric  Iron  with  Heat  Control 
While  in  Use 

Every  housewife  is  acquainted  with 
the  difficulties  of  getting  a  flatiron  to 
just   the   right   heat   for   most  efficient 


ELECTRIC  IRON  WITH  LEVER  FOR  REGULAT- 
ING HEAT 

operation.  To  meet  the  demand  for  an 
iron  that  will  give  the  exact  amount 
of  heat  desired,  the  Reimers  Manufac- 
turing Company,  130  Church  Street, 
New  York,  has  brought  out  the  electric 
iron  shown  herewith,  the  temperature 
of  which  can  be  accurately  controlled, 
it  is  claimed,  while  in  use,  and  main- 
tained constant  at  the  point  wanted. 
Four  different  heats  (five  in  the  larger 
irons)  are  provided,  control  being  ac- 
complished by  the  finger  tips  of  the  op- 
erator, by  the  simple  movement  of  the 
regulator  lever  on  the  iron,  heat  being 
obtained  suitable  for  the  sheerest  of 
fabrics  as  well  as  for  heavy,  damp  ma- 
terials. By  regulating  the  heat  to  just 
that  desired,  the  danger  of  scorching  is 
obviated.  The  heating  element  is  so 
placed  that  the  heat  is  concentrated  at 
the  base  of  the  iron,  and,  according  to 
the  claims  of  the  maker,  is  practically 
indestructible.  An  element  was  sub- 
jected to  a  test  for  3600  hours  in  the 
Electrical  Testing  Laboratories  of  New 
York,  and  was  found  to  have  suffered 
no  appreciable  deterioration,  it  is 
pointed  out.  Sliding  contact  is  pro- 
vided, the  lever  engaging  the  contact 
for  the  next  heat  before  leaving  the  one 
in  use,  thereby  eliminating  danger  of 
arcing. 


Clutch    for    Single-Phase 
Induction  Motors 

The  single-phase  induction  motor  de- 
signed with  a  split-phase  winding  for 
starting  and  not  equipped  with  some 
other  auxiliary  device  seldom  develops 
more  than  full  load  torque,  it  is  de- 
clared, at  starting.  For  many  appli- 
cations, notably  pumps,  the  split-phase 
type  of  motor  is  desirable,  but  it  must 
have  a  starting  torque  greater  than  full 
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load.  Ill  order  to  accomplish  this  a 
clutch,  similar  to  that  used  on  an  auto- 
nioliiic,  is  applied  to  the  sinjifle-phase 
motor.  The  function  of  the  clutch  is  to 
allow  the  rotor  of  the  motor  to  reach 
nearly  full-load  speed  before  the  shaft 
with  its  connected  load  is  started.  The 
two  members  of  the  clutch  are  then 
automatically  enjraffed  and  the  shaft 
exerts  approximately  two  times  full- 
load  tonjue  upon  the  connected  load. 

Early  clutches  were  of  the  drum  type 
in  which  weij^^hts  were  held  close  to  the 
shaft  by  springs.   When  a  certain  speed 
was   reached   centrifugal   force   carried 
the  weights  out  against  the  drum,  and 
the  friction  between  them  and  the  inner 
surface  of  the  drum  brought  the  shaft 
up   to   speed.     In   the   latest  design   of 
motor  the  drum  type  of  clutch  has  been 
abandoned  for  the  multiple-disk  clutch. 
This    is    very    similar    to    the    type    of 
clutch    so    successfully    used    upon    all 
modern     high-grade     automobiles.       A 
multiple-disk  clutch  of  the  type  shown 
has  been  developed  by  the  Westinghouse 
Electric    &    Manufacturing    Company, 
East  Pittsburgh,  Pa.,  for  its  split-phase 
induction  motors,  and  has  a  number  of 
advantages  over  the  old  type  of  clutch. 
A  high  starting  torque  is  developed,  the 
maker  points  out,  the  motor  picks   up 
to  full  speed  under  heavy  and  increas- 
ing loads,  and  a  smooth  acceleration  of 
the  driven  machine  is  obtained,  as  well 
as  overload  protection  for  the  starting 
winding.     Centrifugal  weights  are  used 
to  operate  the  clutch  as  before,  but  in- 
stead of  the  weights  themselves  press- 
ing  against    a    drum,   the    friction   be- 
tween   alternate    plates    of    steel    and 
phosphor  bronze  is  used  in  locking  the 
rotor  to  the  shaft.    The  clutch  is  rugged 
in  every  detail  and  is  positive  in  opera- 
tion,  the   toggle   links   multiplying  the 
forces  of  the  weights  upon  the  friction 
plates.     The  weights  and  springs  are  so 
adjusted    on    both    the    clutch    and    the 
switch,  used  to  open  the  starting  wind- 
ing, that  when  the  motor  is  operating 
the  switch  must  open  before  the  clutch 
starts  the  shaft.     When  the  motor   is 
retarded  by  an  overload  the  clutch  will 
slip  before  the  starting  winding  circuit 
can  be  closed.     This  gives  absolute  pro- 
tection against  burnout  to  the  starting 
winding.     Slots  are  cut  in  the  friction 
disks  to  prevent  warping  when  one  por- 
tion becomes  heated  more  than  another, 


INDUCTION-MOTOR    MULTIPLE-DISK 

CLUTCH  ' 

and  they  also  assist  in  clearing  the 
clutch  of  oil  and  dirt.  The  disks  are 
arranged  so  that  they  can  be  easily  re- 
placed should  they  become  scored  or 
burned  due  to  prolonged  overload,  but 


ill  no  way  can  the  operating  mechanism 
be  harmed.  The  split-pha.se  motor 
e(|uipi)ed  with  this  clutch  gives  the 
highest  starting  torque  that  can  be  ob- 
tained from  a  split-phase  motor,  the 
manufacturer  claims,  and  it  will  bring 
up  to  speed  any  load  it  can  start. 


Factory  Fire-Alarm  Systems 

Fire-alarm  apparatus  designed  to 
conform  to  the  requirements  of  State 
and  city  laws  in  New  York  and  ap- 
proved by  the  Industrial  Commission, 
State  Department  of  Labor,  New  York, 
and  the  Fire  Prevention  Bureau  of  New 
York  City,  has  been  brought  out  by  the 
Manhattan  Electrical  Supply  Company, 
17  Park  Place,  New  York.  Where  an 
absolutely  dependable  supply  of  direct 
current  is  available  such  as  supplied  in 
New  York  City,  no  additional  source  is 
required.  Where  such  direct  current  is 
not  available  the  system  may  be  oper- 
ated by  primary  batteries.  Either  sin- 
gle-stroke electric  bells  or  electro-me- 
chanical gongs  may  be  used.  Boxes  are 
of  the  code  ringing  type,  sounding  a 
number  on  all  gongs  in  the  system,  in- 
dicating the  location  of  the  alarm. 
All  systems  are  electrically  supervised 
throughout,    a    weak    current    passing 


FIG.    1 — ELECTRO-MECHANICAL  GONG   SYS- 
TEM   FOR    110-VOLT   TO    125-VOLT 
DIRECT-CURRENT  CIRCUITS 

constantly  over  all  parts  of  the  box  and 
gong  circuits.  Any  interruption  of  the 
circuits  or  failure  of  the  current  for 
any  reason  will  cause  the  trouble  bell 
to  ring  continuously.  Boxes,  gongs  and 
cabinets  are  regularly  fitted  for  0.5-in. 
pipe  connections,  but  can  be  designed 
for  0.75-in.  pipe,  and  both  gongs  and 
boxes  can  be  fitted  with  outlet  boxes 
for  concealed  wiring  if  desired. 

In  Fig.  1  is  shown  a  diagram  of  con- 
nections for  an  electro-mechanical  gong 
system  operated  by  direct  current  at 
from  110  volts  to  125  volts.  The  con- 
trol board  is  inclosed  in  a  steel  cabinet 
and  is  provided  with  trouble  bell  and 
battery,  relay,  ammeter  and  adjustable 
resistance  coils.  Gongs  and  boxes  are 
connected  in  one  circuit,  as  shown  in 
the  diagram,  in  any  number  up  to  four- 
teen gongs.  If  more  than  fourteen 
gongs  are  required  they  are  placed  in 
separate  circuits  of  not  over  fourteen 
each. 

In  Fig.  2  is  shown  an  electro-mechan- 


ical gong  with  wiring  box  separate 
This  device  has  just  been  developed 
The  mechanism  is  inclosed  in  a  dust 
proof  and  weatherproof  red-enamelet 
case.  The  gong  is  mounted  on  top  oi 
the  case  and  extends  beyond  it  so  thai 
there  is  no  interference  with  the  free 
movement  of  .sound  waves.  The  re 
volving  hammer  strikes  the  inside  edg« 


FIG.  2 — BELL  WITH  WIRING  BOX  SEPARATE 

of  the  gong.  It  is  thrown  outward  to 
the  striking  position  by  centrifugal 
force.  The  locking  lever  of  the  trip- 
ping mechanism  approaches  the  locking 
position  without  displacing  the  arma- 
ture or  interfering  in  any  way  with  any 
portion  of  the  mechanism  so  there  is  no 
possibility  of  sticking.  Very  little  en- 
ergy is  required  as  the  pressure  on  the 
tripping  points  is  light.  A  bell  wound 
for  20  ohms  will  trip  on  50  milli-amp. 
The  bell  will  give  400  strokes  to  each 
winding  and  operates  on  either  open  or 
closed  circuits.  It  can  also  be  arranged 
as  a  constant  ringing  gong. 


Electrically  Heated  Glue 
Kettle 

The  "Electro-Steam"  glue  kettle 
shown  herewith  has  been  brought  out 
by  the  Hulbert  Electro-Steam  Manu- 
facturing Company,  Fairfax  Avenue 
and  Rankin  Street,  San  Francisco,  Cal, 
and  is  being  made  in  two  standard 
sizes,  one  with  a  capacity  of  1  gal.,  and 
the  other  of  3  pints.  The  outer  por- 
tion of  the  kettle  is  of  wrought  and 
cast  iron,  heavily  galvanized  after  be- 
ing riveted  together.     The  inner  vessel 


ELECTRIC  GLUE  POT 


is  of  aluminum,  while  all  fittings  are  of 
brass.  The  inner  and  outer  kettles  are 
flanged  and  securely  bolted  together, 
and  thus  form  a  steam-tight  chamber 
or  jacket,    inside    which   is   placed  the 
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electric  heating  unit,  with  wires  leading 
through  conduit  to  the  controlling  de- 
vice screwed  into  the  upper  portion  of 
the  jacket.  A  cord  with  attachment 
plug  is  provided  to  connect  the  appara- 
tus to  any  ordinary  lighting  socket. 
Use  is  also  made  of  a  combination  fill- 
ing and  safety  device  for  replenishing 
the  water  in  the  jacket  and  rendering 
the  entire  apparatus  foolproof,  it  is 
claimed,  by  relieving  excessive  pressure 
should  the  controlling  device  be  misad- 
justed.  The  kettle  is  equipped  with  a 
water  glass,  which  shows  the  exact 
level  of  the  water  in  the  jacket.  The 
action  of  the  kettle,  the  manufacturer 
points  out,  is  entirely  automatic.  When 
the  current  is  turned  on,  the  water  in 
the  jacket  is  quickly  heated,  thus  warm- 
ing the  glue.  By  the  time  the  glue  is 
heated  a  slight  steam  pressure  will 
have  been  produced,  which  causes  the 
controlling  device  to  operate,  separat- 
ing the  platinum  contact  points  and 
breaking  the  electric  circuit.  As  long 
as  this  pressure  is  maintained  the  glue 
is  at  the  proper  heat,  and  no  electricity 
is  being  used.  But  with  the  slightest 
falling  of  temperature,  and  the  conse- 
quent reduction  of  pressure,  the  con- 
tacts come  together  for  a  few  seconds, 
and  the  pressure  is  regained.  Thus  the 
circuit  is  broken  and  re-established  as 
the  condition  of  the  glue  requires,  which 
reduces  the  consumption  of  electricity 
to  a  minimum. 


Single-Pole   Lightning 
Arrester 

For  use  on  alternating-current  cir- 
cuits of  any  frequency,  and  pressures  of 
from  1000  volts  to  2500  volts,  and  of 
unlimited  capacity,  the  Westinghouse 
Electric    &    Manufacturing    Company, 


SINGLE-POLE,  ALTERNATING-CURRENT 
LIGHTNING   ARRESTER 

East  Pittsburgh,  Pa.,  has  recently 
placed  on  the  market  the  Type  CR 
lightning  arrester  illustrated  herewith. 
This  type  of  arrester  is  designed  for 
pole  mounting,  and  is  similar  in  many 
respects  to  the  company's  Type  C  ar- 
rester, with  the  addition  of  series  re- 
sistance. It  consists  of  four  knurled, 
non-arcing,  metal  cylinders  mounted  on 


a  porcelain  base,  with  a  series  resister, 
which  is  held  by  fuse  clips,  the  whole 
being  mounted  in  a  cast-iron  box.  The 
arrester  unit  is  mounted  on  the  inside 
front  cover  of  the  box,  so  that  it  is 
automatically  disconnected  from  the 
circuit  when  the  box  is  opened.  This 
safety-first  feature  eliminates  all  dan- 
ger of  accidental  shock  to  linemen  when 
making  inspections  and  repairs.  This 
method  of  mounting  the  arrester  imit  is 
especially  desirable  in  an  arrester  of 
this  kind,  which  will  ordinarily  be  used 
in  considerable  numbers  on  a  line  and 
receive  routine  inspection.  Like  the 
Type  C  unit,  the  Type  CR  arrester  is 
designed  particularly  for  the  protection 
of  distributing  transformers,  and  is  un- 
limited in  application,  the  maker  points 
out. 


RefiUable  Cartridge  Fuse 
Shells 

In  the  accompanying  illustration  is 
shown  a  section  of  a  refiUable  cartridge 
fuse  shell,  recently  developed  by  A.  F. 
Daum,  Pittsburgh,  Pa.  This  fuse  shell 
consists  essentially  of  a  fiber  body  pro- 
vided at  each  end  with  a  brass  cap 
which  not  only  forms  a  means  of  elec- 
trical contact  between  the  clips  of  the 
fuse  block  and  the  fuse,  but  also  serves 
to  retain  the  fuse  wire  or  strip.  Each 
end  of  the  fiber  body  is  drilled  with  two 
small    holes    into    which    are    inserted 


SECTIONAL  VIEW   OF  REPILLABLE  FUSE 

brass  pieces  of  the  form  shown.  The 
inner  ends  of  these  pieces  project 
through  the  holes  and,  being  somewhat 
wider  at  that  end  than  the  external 
diameter  of  the  body,  allow  the  threads 
inside  of  the  cap  to  ride  upon  them  and 
thereby  secure  the  cap.  To  insert  a 
fuse  strip  both  caps  are  removed,  the 
strip  passed  through  the  shell  and  the 
ends  bent  over  the  brass  end  pieces. 
The  caps  are  then  screwed  in  place  and 
grip  the  bent-over  portion  of  the  fuse 
strip  between  the  end  piece  and  the 
inside  of  the  top  of  the  cap.  The  fuse 
is  designated  by  the  manufacturer  as  a 
Type  B,  Form  4  device. 


Electric  High-Speed  Pumps 

A  line  of  high-efficiency  electric 
pumps  has  recently  been  developed  by 
the  Morris  Machine  Works,  Baldwins- 
ville,  N.  Y.  The  pumps  are  being  built 
in  various  sizes,  depending  upon  the 
conditions  under  which  they  are  to  op- 
erate. The  machines  are  horizontally 
split,  the  suction  and  discharge  open- 
ings being  in  the  bottom  half;  conse- 
quently, in  order  to  dismantle  the  pump 
and  get  at  the  interior,  or  to  remove 
the  impeller  and  shaft,  it  is  not  neces- 
sary to  disturb  either  the  suction  or  de- 
livery-pipe connections  or  bearings. 

The  bearings,  which  are  attached  to 


the  bottom  half  of  the  pump,  are  of  the 
automatic  ring-oiling  type,  with  remov- 
able babbitted  sleeves.  From  the  illus- 
tration it  will  be  noted  that  they  are  of 
the  outboard  type,  so  that  the  water 
pumped  does  not  come  in  contact  with 
them.  Single-stage  pumps  are  being 
built  with  double-suction  openings 
which  permit  a  perfect  balancing  of  the 
pumps  for  end  thrust,  which  is  entirely 
eliminated.  The  thrust  in  the  multi- 
stage   pumps    is    taken    care    of    by    a 


MOTOR-DRIVEN   PUMPING  OUTFIT 

water-cooled  marine-type  thrust  bear- 
ing running  in  oil. 

The  impeller  is  of  bronze,  and  is 
mounted  on  a  steel  shaft  protected  by  a 
removable  bronze  sleeve  where  it  passes 
through  the  stuffing  boxes,  and  also 
where  it  comes  in  contact  with  the 
water  pumped.  On  each  side  of  the 
impeller  is  a  circular  labyrinth  ring, 
which  projects  into  a  machined  open- 
ing on  each  side  of  the  pump  case  for 
the  purpose  of  adjusting  clearances. 
It  also  prevents  leakage  in  the  single- 
stage  pumps  from  the  casing  back  into 
the  suction;  and  in  the  multi-stage 
pumps  between  the  various  stages.  The 
coupling  is  of  the  flexible  type,  to  com- 
pensate for  any  slight  movement  end- 
wise caused  by  the  motor  armature  or 
any  misalignment  of  the  motor  or  pump 
shaft.  All  parts  of  the  pumps  are 
built  from  templet,  and  are  therefore 
interchangeable,  so  that  where  repairs 
are  required  they  can  be  readily  assem- 
bled in  the  field.  Where  the  water  to 
be  pumped  contains  acid,  such  as  in 
coal  mines,  dyehouses,  paper  and  textile 
mills,  the  entire  pump  end  is  made  of 
anti-acid  bronze.  The  multi-stage  pump 
is  well  adapted  for  municipal  water 
works.  Some  time  ago  the  city  of  Char- 
lotte, N.  C,  was  furnished  with  a  Mor- 
ris 12-in.,  two-stage  pump,  directly  con- 
nected to  a  350-hp.  motor  of  this  same 
type.  This  pump,  under  test,  devel- 
oped 76.5  per  cent  efficiency  when  de- 
livering 3500  gal.  per  minute  against  a 
260-ft.  head  requiring  300   hp. 

For  some  years  past,  centrifugal 
pumps  have  been  successfully  used  for 
boiler  feeding.  For  this  work  the  Mor- 
ris Machine  Works  has  designed  a 
multi-stage,  horizontally  split  pump  of 
the  same  type  as  the  one  illustrated, 
with  the  exception  that  the  impellers 
are  opposed.  The  intake  is  in  the  center 
of  the  pump,  so  that  the  stuffing  boxes 
are  always  under  pressure.  From  ex- 
perience it  has  been  found  that  a  boiler 
installation  of  more  than  1000  hp.  can 
be  satisfactorily  fed  with  a  centrifugal 
pump.  All  of  the  horizontally  split, 
high-efficiency  pumps  are  designed  for 
high  speeds,  and  therefore  are  espe- 
cially adapted  for  direct  connection  to 
high-speed  motors  or  steam  turbines. 
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NEWS  OF   THE  INDUSTRY 

I   Jxrririr  of  Activities  in  the  Electrical  Manufacturing,  Selling 
and  Central-Station  Fields 


NEW    MINIMUM    BILL    FOR    CHICAGO 

Public  Service  Commission  and  City  Express  Their 
Attitude  Concerning  It 

At  the  same  time  the  Commonwealth  Edison  Company 
of  Chicago  voluntarily  offered  to  reduce  electric  service 
rates  to  the  extent  of  $1,000,000,  as  reported  in  the 
Electrical  World  of  May  20,  it  applied  to  the  State 
Public  Utilities  Commission  of  Illinois  for  permission 
to  establish  a  50-cent  minimum  bill  for  residence  cus- 
tomers. The  attitude  of  the  commission  and  of  the  City 
Council  toward  this  action  as  set  forth  in  the  finding 
of  the  commission  and  by  a  letter  from  E.  W.  Bemis, 
consulting  engineer,  to  the  City  Council's  committee  on 
oil,  gas  and  electricity,  is  interesting  as  indicating  the 
trend  of  regulatory  opinion. 

The  provision  which  the  company  desired  to  institute 
covering  the  minimum  charge  where  there  had  been  no 
minimum  charge  for  service  used  for  lighting  purposes 
called  for  a  minimum  charge  of  50  cents  per  month 
per  meter,  except  that  where  a  portion  of  the  connected 
installation  is  power  apparatus  (other  than  any  house- 
hold utensil  having  a  rated  capacity  of  660  watts  or 
less),  the  minimum  charge  shall  be  50  cents  per  month 
for  each  horsepower  or  fraction  thereof  for  such  power 
apparatus. 

Statement  of  Commission 

In  rendering  its  decision  the  commission  said:  "It  is 
the  apparent  intent  of  the  public  utilities  law  of  this 
State  to  forbid  a  utility  company  from  rendering  serv- 
ice at  a  discriminatory  rate,  whether  such  a  discrimina- 
tory rate  be  either  unduly  high  or  unduly  low.  If  a 
utility  in  order  to  render  service  to  a  consumer  is  com- 
pelled to  install  equipment  for  that  consumer's  service, 
and  to  pay  the  attendant  fixed  charges  and  maintenance 
expense  thereon,  and  in  addition  is  compelled  to  make 
periodical  visits  to  the  consumer's  premises  for  the  pur- 
pose of  reading  his  meter,  to  carry  his  account  upon  the 
books,  and  to  compute  and  deliver  his  bills  each  month, 
a  certain  expense  is  entailed  by  the  company  solely  by 
virtue  of  the  fact  that  the  consumer  is  connected  to  the 
circuits.  If  the  company  makes  a  certain  reimburse- 
ment for  these  expenses,  it  is  necessary  that  a  certain 
minimum  be  fixed  below  which  the  customer's  bills  shall 
not  be  allowed  to  fall. 

"The  objection  most  frequently  made  to  the  minimum 
bill  is  that  a  customer  should  not  be  compelled  to  pay 
for  service  which  he  does  not  receive.  We  are  inclined 
to  the  belief  that  a  customer  connected  to  the  utility 
circuits  receives  some  service  solely  by  virtue  of  such 
connection  in  that  he  has  the  opportunity  for  using  the 
service  and  realizing  its  benefits,  and  that  this  service 
so  received  is  very  separate  and  distinct  in  nature  from 
the  service  which  he  receives  by  actual  use  of  the 
current. 

How  THE  50-Cent  Minimum  Was  Justified 

"As  to  the  equity  of  the  amount  of  the  minimum 
charge  proposed,  considerable  evidence  was  introduced 
by  the  petitioner.  An  equitable  minimum  bill  should 
include  all  expense  incurred  solely  on  account  of  the 
customer's  installation,  and  in  addition  must  include 
the  cost  of  the  energy  actually  used  by  the  customer. 


If  the  minimum  included  only  the  first-mentioned  ex- 
pense it  is  apparent  that  the  small  amount  of  current 
actually  used  would  be  furnished  free  of  charge.  There 
is  herewith  reproduced  a  tabular  statement  of  expenses 
to  which  the  company  is  put  for  each  consumer,  regard- 
less of  the  amount  of  service  which  he  may  require, 
including  the  cost  of  the  added  amount  of  energy  used 
by  consumers  whose  bills  are  less  than  the  50-cent 
minimum  here  required." 

Cost  to  Company  65.8  Cents  per  Bill 

This  statement  was  presented  in  evidence  by  the  com- 
pany, and  at  the  same  time  it  was  emphasized  that  these 
data  show  that  the  actual  cost  to  the  company  of  supply- 
ing or  standing  ready  to  supply  service  to  customers 
whose  bills  are  less  than  50  cents  per  month,  is  65.8 
cents  per  customer  per  month,  excluding  fixed  charges 
on  the  company's  investment  in  such  items  as  power 
houses,  transmission  lines,  substations  and  trans- 
formers, and  also  excluding  any  part  of  the  cost  of 
operating  and  maintaining  such  investments  and  also 
excluding  other  items  that  might  be  included,  such,  for 
instance,  as  transformer  losses.  A  particular  effort  was 
made  to  establish  the  fact  that  while  65.8  cents  is  by 
no  means  the  entire  amount  which  should  be  included 
in  a  complete  allocation  of  the  cost  of  readiness  to  serve 
a  customer  it  is  a  sufficient  amount  to  justify  the  50- 
cent  minimum. 

Summary  of  the  Customer's  Cost  Including  all  Items  on 

Customer's  Premises 

Cost  per  Customer 

Annual  Monthly 

Fixed  charges  on  first   cost  of  watt-hour  meter     $1.03  $0,086 

Meter  reading,  billing,  bill  delivery,  bookkeeping, 

claim   and    statistical 2.01  .  167 

Meter    installation,    removal,    maintenance    and 

testing    90  .075 

Fixed  charges  on  cost  of  first  supply  of  incan- 
descent  lamps    .23  .  019 

Inspection    on    customer's   premises .20  .017 

Customer's  repairs,  including  household  devices 

but  excluding  nneters .34  .  028 

Fixed    charges    on     service    connection .41  .034 

Maintenance  of  service  connection .15  .013 

$5.27  $0,439 

General  expense,  such  as  office  rentals,  tele- 
phone, telegraph  and  general  supervision  at  15 
per  cent  of  the  particular  expenditures  listed 
above    79  .066 

Total  customer's  cost '. $6.06  $0,505 

Energy    used    by    average    customer    whose    bill 

is  less  than  50  cents ,.... 1.84  .153 

$7.90         $0,658 

The  commission  ordered  the  schedules  to  go  into 
effect  on  July  1,  1916. 

The  Attitude  of  the  City 

E.  W.  Bemis,  in  a  letter  to  the  City  Council's  com- 
mittee on  oil,  gas  and  electricity,  said  that  the  ad- 
vantages to  be  gained  from  accepting  the  company's 
proposal  were  so  many,  and  that  the  application  of  the 
50-cent  minimum  affected  so  few,  that  he  did  not  think 
the  city  should  object  to  the  company's  proposal.  He 
recommended,  however,  that  the  city  take  care  not  to 
commit  itself  to  the  position  of  recognizing  the  au- 
thority of  the  State  Public  Utilities  Commission  to  sefl 
aside  contracts  between  the  city  and  the  utilities,  ag 
such  action  might  have  a  far-reaching  effect  in  con^ 
nection  with  other  utility  companies  in  the  city. 
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LEXINGTON  FRANCHISE  SETTLED 

Agreement    Reached    Between    the    City    and    the 

Lexington  Utilities  Company  Through 

Conferences 

By  unanimous  vote  the  Board  of  City  Commissioners 
of  the  city  of  Lexington,  Ky.,  at  its  meeting  on  July 
10  passed  the  electric  light  franchise  ordinance  framed 
by  the  Utilities  Bureau,  and  agreed  to  some  days  prior 
at  a  final  conference  of  the  city  fathers  and  representa- 
tives of  the  Lexington  Utilities  Company,  which  will 
probably  be  the  only  bidder  on  the  franchise. 

The  passage  of  the  ordinance  concludes  the  negotia- 
tions on  the  electric  light  franchise  proposition  which 
were  virtually  begun  more  than  three  months  ago  when 
the  City  Commissioners  on  March  31  approved  an  or- 
dinance providing  for  the  employment  of  the  Utilities 
Bureau  to  look  after  the  interests  of  the  city  and  pre- 
pare a  franchise  that  would  be  fair  alike  to  the  city  and 
to  the  utilities  company.  Dr.  Milo  R.  Maltbie  of  New 
York,  and  Clyde  L.  King  of  Philadelphia  acted  for  the 
city  as  representatives  of  the  Utilities  Bureau,  and 
James  M.  Boyle  of  Sanderson  &  Porter,  New  York, 
acted  for  the  Lexington  Utilities  Company. 

The  ordinance  directs  the  Mayor  of  the  city  to  sell  a 
franchise  authorizing  the  purchaser  to  construct,  main- 
tain and  operate  an  electric  light  and  power  plant,  and 
to  generate,  transmit,  distribute  and  sell  electrical 
energy  to  the  city  of  Lexington  and  the  citizens  thereof. 
The  new  franchise  is  for  a  term  of  twenty  years.  The 
maximum  rate  for  lighting  will  be  9  cents.  This,  with 
a  10  per  cent  discount,  will  make  the  rate  8.1  cent,  or 
a  reduction  of  40  per  cent  from  the  present  rate.  The 
commercial  lighting  and  incidental  power  maximum  is 
8V,  cents,  or  7.65  cents  with  the  discount.  The  power 
rate  is  8  cents,  or  7.2  cents  with  the  discount.  These 
are  the  maximum  rates  and  the  basis  of  such  graduated 
scale  as  the  company  may  work  out  to  meet  the  needs 
of  large  consumers.  The  minimum  charge  to  resi- 
dences is  $1  per  month. 

The  commissioners  are  empowered  to  prescribe 
methods  of  keeping  accounts  and  are  given  absolute 
rate-making  power  at  four-year  periods,  but  the  rates 
are  not  to  be  made  higher  than  the  maximum  in  the 
franchise.  The  lowest  upset  price  set  by  the  city  for 
the  franchise  is  $10,000,  and  the  rates  are  to  take  effect 
Nov.  1. 

Like  the  case  of  the  city  of  Philadelphia  against  the 
Philadelphia  Electric  Company,  in  which  both  Dr.  Malt- 
bie and  Mr.  Boyle  also  acted,  the  final  decision  was 
reached  after  a  series  of  conferences,  thereby  eliminat- 
ing expensive  hearings  and  litigation.  By  the  terms  of 
the  franchise  the  successful  bidder  must  pay  one-half 
of  the  $10,000  in  cash  and  the  other  half  on  or  before 
Dec.  31,  1916.  Revision  of  the  rates  will  come  up  at 
four-year  periods  coincident  with  presidential  election 
years,  at  which  time  there  are  no  local  elections  in  Lex- 
ington, and  provision  is  made  that  if  the  board  shall 
revise  the  rates,  notice  shall  be  given  on  or  before 
March  1  of  that  year.  The  company  is  protected  by  the 
inalienable  right  to  appeal  to  the  court  for  release  if  it 
believes  the  rates  adopted  are  unreasonable  and  un- 
just. 

The  Municipal  League,  which  was  organized  to  per- 
suade the  commissioners  to  employ  experts  to  aid  the 
city  in  reaching  a  proper  basis  of  rates,  expressed  com- 
plete satisfaction  with  the  new  lighting  franchise.  Citi- 
zens generally  who  have  examined  the  provisions  are 
also  said  to  be  much  gratified  at  the  low  rates  and 
favorable  conditions  guaranteed  in  the  document.  In  a 
letter  to  Mayor  Rogers  last  week,  Milo  R.  Maltbie 
wrote : 

'T  want  to  thank  you  for  the  many  courtesies  I  re- 


ceived from  you  and  other  city  oflficials  when  in  Lex- 
ington. I  enjoyed  my  visit  immensely  and  have  seldom 
worked  upon  a  case  where  there  was  such  good  feeling 
and  determination,  not  only  to  serve  the  interests  of  the 
city,  but  to  deal  fairly  and  justly  with  the  company. 

"The  city  of  Lexington  is  to  be  congratulated  upon 
the  results  achieved  and  the  manner  in  which  the  entire 
franchise  settlement  has  been  conducted  by  you  and 
your  associates.  There  are  scores  of  cities  much  larger 
than  Lexington  that  would  shout  with  joy  if  they  could 
secure  as  low  rates  and  as  favorable  a  franchise  as 
you  have  secured  for  Lexington." 

Both  Dr.  Maltbie  and  Mr.  Boyle  also  recommended 
the  abolishment  of  all  the  arc  lamps  in  the  city  and  the 
substitution  therefor  of  gas-filled  tungsten  lamps.  The 
chances  for  a  "White  Way"  in  Lexington  are  also  very 
bright. 


Speed  Regulation  of  Commutating  Fields 

A  novel  commutation  theory  is  propounded  by  Ludwig 
Binder,  which  he  has  made  the  basis  for  a  patent  (No. 
1,188,396)  assigned  to  the  Siemens-Schuckert  Werke 
of  Berlin,  Germany.  He  states  in  substance  that  where- 
as it  is  known  in  alternating-current  commutator  ma- 
chines the  commutating  fields  must  be  varied  with  the 
speed,  such  commutating  field,  held  requisite  for  destroy- 
ing the  reactance  voltage  in  direct-current  machines,  has 
heretofore  been  regarded  as  independent  of  the  speed. 
This  assumption  is  held  by  him  to  be  incorrect,  for  he 
states  that  not  only  has  it  been  found  that  the  commu- 
tating field  must  be  made  dependent  on  the  current,  as 


SPEED  REGULATION   OF   COMMUTATING   FIELDS 

usual,  but  that,  in  fact,  in  direct-current  machines  in 
order  to  correct  properly  for  the  reactance  voltage,  the 
commutating  field  should  be  made  dependent  on  the  speed 
exactly  as  in  alternating-current  machines  when  cor- 
recting for  the  so-called  transformer  voltage.  A  number 
of  variations  are  described  in  the  specification  and  claims 
which  are  substantial  equivalents  to  the  accompanying 
illustration.  It  will  be  seen  that  as  the  speed  increases 
the  ampere  turns  in  the  commutating  pole  winding  are 
diminished  by  means  of  a  centrifugal  control  of  a  varia- 
ble resistance. 


Electric  Drive  for  New  U.  S.  Battleship 

Tennessee 

Announcement  has  just  been  made  that  the  contract 
for  the  electrical  propulsion  machinery  of  the  new 
United  States  super-dreadnaught  Tennessee  has  been 
awarded  by  the  Navy  Department  to  the  Westinghouse 
Electric  &  Manufacturing  Company.  The  equipment 
will  include  33,000  hp.  in  turbine-alternators  for  oper- 
ating the  four  main  propeller  motors,  each  rated  at  6500 
hp.,  besides  the  turbine  auxiliary  apparatus  and  the 
ship's  lighting  and  power  generating  plant. 
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Public  Service  Commission  News 

Connecticut  Commission 

The  Union  Electric  Light  &  Power  Company  was  not 
required  by  the  Public  Utilitie.s  Commi.ssion  to  build  a 
1-mile  extension  at  a  cost  of  $1,500  or  $2,000  to  serve 
one  residence  only,  or,  failing  to  do  so,  allow  an  outside 
utility,  the  Hartford  Electric  Light  &  Power  Company, 
to  render  the  service,  since  the  great  disproportion  of 
the  probable  income  to  the  cost  of  the  extension  relieves 
the  former  from  its  service  duty  without  impairing  its 
exclusive  right  to  serve  the  territory. 

Colorado  Commission 

The  Public  Utilities  Commission  has  power  over  any 
court  or  any  city  to  fix  the  rates  of  public  service  cor- 
poration, according  to  the  decision  of  the  Supreme 
Court  in  the  Englewood  case  involving  charges  on  the 
Denver  &  South  Platte  line,  which  connects  with  the 
railway  at  Englewood.  By  this  decision  the  commis- 
sion, it  is  believed,  may  disregard  any  city  franchise  or 
any  court  decision  in  dealing  with  public  service  cor- 
porations. The  court  said  "the  power  to  regulate  the 
rates  of  the  public  utility  in  question  is  vested  by  the 
act  [public  utilities  act]  exclusively  in  the  public  utili- 
ties commission." 

The  case  concerned  a  repudiated  contract.  The  En- 
glewood Council  three  years  ago  passed  an  ordinance 
compelling  the  Denver  &  South  Platte  line  to  issue  and 
accept  transfers  from  the  Denver  Railway  line  con- 
necting with  it.  The  road  obeyed  the  ordinance  for  a 
while  and  then  repudiated  its  agreement.  The  city  of 
Englewood  carried  the  case  to  the  District  Court,  where 
Judge  Class  delivered  an  opinion  upholding  the  ordi- 
nance. On  appeal  the  commission  intervened,  arguing 
that  it  alone  had  the  right  to  regulate  rates.  This  con- 
tention is  upheld  by  the  court,  and  the  judgment  of  the 
District  Court  reversed.  The  commission  may  later 
hear  the  dispute  between  the  company  and  Englewood. 

Maine  Commission 

In  considering  the  application  of  the  Oxford  Electric 
Company  for  approval  of  the  purchase  of  property  of 
Mechanic  Falls  Electric  Light  Company  and  for  issu- 
ance of  securities,  the  Public  Utilities  Commission  held 
that  it  was  its  duty  to  do  more  than  act  merely  upon 
information  presented  by  the  parties  in  interest.  The 
point  came  up  when  the  commission  considered  a  letter 
protesting  against  "any  further  issue  of  stock  or  bonds 
than  what  is  actually  necessary  for  the  purchase  of  a 
new  plant." 

An  objection  to  the  issuance  of  securities  beyond  the 
amount  necessary  for  the  purchase  of  a  plant  to  be 
taken  over  upon  consolidation  based  upon  the  theory 
that  any  increase  in  capitalization  will  have  to  be  met 
by  the  ratepayers,  is  not  valid,  the  commission  held, 
where  there  will  be  no  material  increase  in  the  capitali- 
zation of  the  combined  companies,  and  where,  under  the 
utilities  act,  the  rates  are  controlled  by  the  fair  value 
of  the  property,  and  not  by  the  capitalization. 

The  plan  for  the  purchase  of  the  property  and  for  the 
assumption  of  the  liabilities  of  the  Mechanic  Falls  Elec- 
tric Light  Company  by  the  Oxford  Electric  Company 
for  $30,000  in  6  per  cent  non-cumulative  preferred  stock 
of  the  latter  company  was  approved  upon  condition 
that  the  stockholders  of  the  former  company  pay  a  cash 
dividend  of  12  per  cent  on  its  outstanding  capital  stock. 

The  Oxford  Electric  Company  was  authorized  to  issue 
300  shares  of  non-cumulative  6  per  oent  preferred  stock, 
dividends  payable  semi-annually  in  payment  of  the 
property  of  the  Mechanic  Falls  Electric  Light  Company, 
and  was  further  authorized  to  mortgage  its  property  to 
secure  an  issue  of  $250,000  par  value  5  per  cent  bonds. 


and  to  sell  such  bonds  of  the  value  of  $175,000  at  not 
less  th;m  90,  for  the  purpose  of  discharging  certain 
bonded  and  other  indebtedness  of  the  two  companies. 

Massachusetts  Commission 

The  first  instance  in  which  the  authority  of  the  Board 
of  Gas  and  Electric  Light  Commissioners  was  invoked 
under  an  act  permitting  a  municipal  plant  to  supply 
other  towns  was  in  the  recent  application  of  the  town 
of  Middleboro  for  permission  to  furnish  energy  to  the 
town  of  Lakeville  and  inhabitants.  By  this  act  the 
Legislature  clearly  indicated  that  such  extensions  may 
be  made,  and  left  to  the  board  merely  the  expediency  of 
each  particular  undertaking  in  view  of  its  own  peculiar 
circumstances.  The  board  was  therefore  of  the  opinion 
that  the  question  seemed  to  be  confined  to  whether  or 
not  this  extension  of  the  Middleboro  plant  is  likely  to 
jeopardize  the  interests  of  the  taxpayers  of  Middleboro, 
or  of  its  inhabitants,  who  have  the  primary  right  to  a 
supply  from  this  plant,  or  of  both.  In  some  circum- 
stances, it  was  pointed  out,  this  might  prove  a  difficult 
and  even  embarrassing  problem.  The  board,  however, 
did  not  feel  that  it  would  be  justified  in  withholding  its 
authorization  of  the  undertaking. 

Montana  Commission 

Upon  complaint  of  the  citizens  of  Roundup  and  Klein, 
charging  excessive  rates  by  the  Roundup  Coal  Mining 
Company,  which  sells  its  surplus  energy  to  the  two  above- 
mentioned  cities,  the  Public  Service  Commission  has 
issued  an  order  fixing  new  rates.  In  its  decision  the 
commission  held  that  the  utility  was  not  enttiled  to 
amortize  the  value  of  its  franchise,  since  it  had  been 
given  by  the  public  without  receiving  valuable  considera- 
tion therefor. 

No  allowance  was  made  for  going  value,  as  there  was 
no  evidence  that  the  plant  was  operated  at  a  loss  during 
the  early  years  of  its  existence,  and  the  reports  of  the 
company  showed  that  the  business  in  recent  years  has 
been  very  profitable,  and  it  is  therefore  reasonable  to 
assume  that  such  losses  as  may  have  been  sustained  dur- 
ing the  early  period  of  operation  have  since  been  written 
oflf  by  the  profitable  operations  of  the  later  years. 

Only  the  actual,  and  necessary  expense  incurred  in 
securing  a  franchise  can  be  allowed  in  a  rate  valuation. 
In  valuing  the  land  occupied  by  the  steam  electric  gen- 
enerating  plant,  the  commission  allowed  five  times  its 
normal  value  because  of  its  proximity  to  the  source  of 
fuel  supply.  The  amount  of  steam  used  for  generating 
electric  current  was  fixed  according  to  the  proportion 
which  the  steam  used  for  that  purpose  bore  to  the  total 
amount  of  steam  generated.  The  expense  of  a  steam 
plant  used  in  several  departments  was  apportioned  ac- 
cording to  the  amount  of  steam  used  by  each,  as  was  also 
the  value  of  electric  generating  equipment. 

Eight  per  cent  of  the  value  of  the  physical  properties 
was  allowed  for  engineering  in  the  rate  valuation,  5  per 
cent  for  interest  during  construction,  1  per  cent  for 
insurance  during  construction  and  1  per  cent  for  inci- 
dental expenses,  consisting  of  office  expenses  and  sup- 
plies during  the  construction  period. 

Demanding  a  deposit  from  the  consumer  as  a  guaranty 
against  injury  to  the  meter  was  held  to  be  in  violation 
of  the  rulings  of  the  commission  in  cases  where  no  in- 
terest is  paid  on  the  deposit  and  the  meter  value  is 
included  in  the  value  of  the  plant.  The  company  was 
authorized  to  require  as  security  for  payment  a  deposit 
equal  to  1.5  times  the  amount  of  the  average  billing 
period  bill.  The  utility  was  ordered  to  pay  interest  at 
the  rate  of  6  per  cent  on  these  deposits,  provided  they 
are  left  with  the  company  six  months  or  more,  and  pro- 
viding the  consumer  has  taken  service  continuously 
during  that  period. 
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"Development" — A   New   Publication. 

—Day  &  Zimmermann,  constructing  and 
operating  engineers,  Philadelphia,  Pa., 
nave  just  issued  the  first  number  of 
Development,  a  "journal  to  dispense 
ideas,  advice  and  information  for  use 
in  the  proper  development  of  industries 
ind  public  utilities." 

Wheat  Threshed  by  Electricity. — For 
;he  fourth  time  in  Kansas,  so  far  as  is 
inown,  wheat  is  being  threshed  by  elec- 
;ric  power.  Nine  wheat  growers  have 
)rganized  a  co-operative  company  and 
lave  purchased  an  outfit  and  a  trans- 
iiission  line.  They  say  the  cost  is  50 
)er  cent  less  than  threshing  by  steam. 

Company  Releases  Claim  to  Power 
»ite. — The  McKenzie  River  Power  Com- 
)any,  under  which  name  the  Oregon 
r'ower  Company  filed  on  a  power  site 
)n  the  McKenzie  River,  Oregon,  a  num- 
)er  of  years  ago,  recently  filed  with  the 
;ounty  clerk  a  release  to  R.  J.  Graf  of 
Chicago  of  all  its  right,  title,  interest  or 
:laim  or  demand  that  it  may  have  in 
md  through  a  certain  contract  between 
fames  A.  Resides  and  the  power  com- 
)any,  dated  Nov.  27,  1909,  in  111.66 
icres  of  land  in  section  36,  township  16 
;outh  of  range  2  east. 

Public  Utility  Valuation  Bibliog- 
■aphy. — There  has  been  prepared  by 
he  library  staff  of  the  American  So- 
ciety of  Civil  Engineers,  under  the  di- 
■ection  of  tjie  committee  on  valuation 
if  the  American  Electric  Railway  Asso- 
■iation  and  published  by  that  associa- 
ion,  a  bibliography  on  valuation  of 
jublic  utilities.  It  is  exceedingly  com- 
)rehensive,  comprising  some  seventy- 
wo  pages.  Copies  may  be  obtained 
"rom  the  American  Electric  Railway 
Association,  8  West  Fortieth  Street, 
^ew  York  City. 

Light  Company  Makes  Change  to  Bet- 
er  Electric  Service. — The  interruptions 
0  the  power  received  from  the  Niagara 
ransmission  lines  during  the  electrical 
listurbances  each  summer  has  caused 
he  people  of  the  west  side  of  Rochester 
nconvenience,  it  is  reported.  To  safe- 
guard this  section  in  its  lighting  and 
)ower  system  the  Rochester  Railway  & 
-light  Company  has  disconnected  the 
sfiagara  power  from  the  11,000-volt 
eeder  to  the  west  side  and  is  supplying 
)ower  to  the  line  from  a  steam  station 
ind  a  hydraulic  station.  The  feeder 
•uns  from  Genesee  Valley  Park  along 
he  west  line  of  the  city  to  Charlotte. 

Water  Power  Legislation.  —  Agree- 
nent  reached  on  Tuesday  between  the 
louse  leaders  and  Representative  Kent 
)f  California,  representing  the  conser- 
vationists, indicates  that  the  House  will 
ry  to  pass  a  very  different  measure  to 
'ontrol  the  development  of  power  on 
lavigable  streams  than  the  Shields  bill, 
rhe  Kent  amendment,  which  was  ac- 
:epted  by  Chairman  Adamson  of  the  In- 
terstate and  Foreign  Commerce  Com- 
nittee,  provides  that  at  any  time  after 
he  expiration  of  the  grant,  by  giving 
>ix  months'  notice,  the  United  States 
'an  take  over  the  dam  and  locks  erected 
-)y  the  original  grantee.  Payment  to  be 
iiade  by  the  Government  is  to  include 
ictual  cost  of  dam,  locks  and  other  "aids 
:o  navigation,"  plus  the  "reasonable 
.'alue"  of  all  other  property  taken  over. 


Current  News 
and  Notes 

Timely  items  on  eleetrieal  happenings 
throiigiiout  the  world,  togeliier  with 
brief  notes  of  general  interest. 


Yosemite  Park  to  Have  Hydroelectric 
Lighting  Plant. — In  the  sundry  civil  bill 
which  recently  passed  the  House  of  Rep- 
resentatives for  the  protection  and  im- 
provement of  national  parks  in  Cali- 
fornia there  was  an  item  of  $150,000  to 
be  expended  for  the  construction  of  a 
hydroelectric  plant  for  the  use  and  bene- 
fit of  the  Yosemite  National  Park. 

Birmingham  Company  Inoculates 
Employees.  —  The  Birmingham  Rail- 
way, Light  &  Power  Company  about 
one  month  ago  made  arrangements 
whereby  each  employee  not  only  had 
the  privilege  of  becoming  inoculated 
against  typhoid  fever,  but  a  strenuous 
effort  was  made  to  get  every  employee 
to  take  the  same.  The  company  is  of- 
fering this  inoculation  free  to  its  em- 
ployees and  at  cost  to  their  families. 

New  Half-Million-Dollar  Plant  for 
Binghamton. — The  Binghamton  (N.  Y.) 
Light,  Heat  &  Power  Company,  it  has 
been  announced,  is  about  to  erect  a 
$500,000  plant  along  the  Lackawanna 
Railroad.  A  tract  of  land  embracing 
43  acres  has  been  obtained.  The  new 
plant  upon  completion  will  serve  as  the 
main  generating  station  of  the  com- 
pany, and  the  present  plant  will  be  used 
as  an  auxiliary. 

Chimneyless  House  Nears  Comple- 
tion.— A  house  without  a  chimney  is 
nearing  completion  in  Hood  River,  Ore. 
It  is  being  built  for  E.  Fewell,  engineer 
of  the  Hood  River  Gas  &  Electric  Com- 
pany's plant.  The  entire  equipment 
within  and  without  the  house,  even  to 
the  milking  machine  in  the  barn,  is  to 
be  operated  by  electricity.  The  struc- 
ture, it  is  said,  will  be  one  of  the  most 
handsome  houses  in  Hood  River  county. 

Power  Company  Forms  Steam  Heat- 
ing Company.  —  The  Spokane  Service 
Company,  a  new  corporation  organized 
by  the  Washington  Water  Power  Com- 
pany for  conducting  a  steam  heating 
business,  has  elected  the  following  of- 
ficers: President,  D.  L.  Huntington; 
vice-president,  C.  S.  MacCalla;  secre- 
tary, A.  F.  S.  Steele;  treasurer,  Y.  M. 
White;  manager,  N.  A.  Kemmish.  D. 
L.  Huntington,  C.  S.  MacCalla  and 
Harry  L.  Bleecker  are  the  trustees. 
The  company  will  start  out  on  the  plan 
of  taking  over  and  operating  steam- 
heating  plants  now  serving  Spokane 
buildings.  Although  plans  have  not 
been  worked  out  in  final  detail,  it  is 
reported  that  fuel  and  electricity  will 
be  combined  in  generating  steam. 

U.  S.  Civil  Service  Examination  for 
Laboratory  Assistant.  —  The  United 
States  Civil  Service  Commission  an- 
nounces an  open  competitive  examina- 
tion for  laboratory  assistant  on  Aug. 
23  and  24.  From  the  register  of  eligi- 
bles    resulting    from    this    examination 


certification  will  be  made  to  fill  exist- 
ing vacancies  and  vacancies  as  they 
may  occur  in  this  position  in  the  Bu- 
reau of  Standards,  Department  of 
Commerce,  at  entrance  salaries  ranging 
from  $900  to  $1,200  a  year,  and  vacan- 
cies as  they  may  occur  in  positions  re- 
quiring similar  qualifications.  This  ex- 
amination is  also  scheduled  in  the  Fall 
Manual  to  be  held  on  Oct.  11  and  12. 

Preliminary  Report  on  the  Charac- 
teristics Leading  to  Success  in  Engi- 
neering.— Last  March  the  joint  commit- 
tee on  engineering  education  sent  to  the 
members  of  the  national  engineering 
societies  a  card  asking  them  to  list  in 
the  order  of  importance  a  number  of 
characteristics  leading  to  success  in 
engineering.  Character  was  rated  high- 
est, judgment  next,  efficiency  third, 
understanding  fourth,  knowledge  fifth 
and  technique  of  practice  and  business 
last. 

Electrical  Men  to  the  Front.— In  ad- 
dition to  list  printed  in  the  Electrical 
World  last  week  it  has  been  brought 
to  our  attention  that  employees  of  the 
following  companies  have  enlisted  for 
service  under  the  American  flag  on  the 
Mexican  border:  Mobile  (Ala.)  Elec- 
tric Company;  Manchester  (N.  H.) 
Light  &  Traction  Company;  Virginia 
Railway  and  Power  Company,  Rich- 
mond, Va.;  Consolidated  Gas,  Electric 
Light  &  Power  Company  of  Baltimore, 
Md.;  Beacon  Light  Company,  Chester, 
Pa.  In  addition  to  the  men  who  en- 
listed from  the  Schenectady  plant  of 
the  General  Electric  Company,  as  an- 
nounced last  week,  it  is  learned  that 
forty  men  enlisted  from  the  Lynn  plant 
and  approximately  the  same  number 
from  the  Pittsfield  plant  of  the  com- 
pany. A  total  of  275  .employees  also 
enlisted  from  the  various  offices  of  the 
Western  Electric  Company  and  from 
the  company's  plant  at  Havrthorne. 

Connecticut  Electric  Light  Statistics. 
— The  annual  report  of  the  Connecticut 
Public  Utilities  Commission  for  1915 
contains  the  following  statistics  on 
electric  companies  engaged  solely  in 
the  sale  of  electrical  energy  for  heat, 
light  and  power  of  which  at  the  present 
time  there  are  twenty-five  companies, 
four  being  nonoperating.  On  June  30, 
1915,  the  combined  assets  were  $19,- 
,49,152.41,  of  which  the  major  portion 
($15,806,185.81)  was  for  plant  and 
equipment.  The  capital  stock  as  of  that 
date  was  $11,053,115,  bond  issues, 
$3,097,500,  and  bills  and  notes  payable, 
$2  266,884.42.  The  combined  surplus 
was  $2,118,013.36.  For  the  year  ended 
June  30,  1915,  the  revenue  from  the 
sale  of  energy  for  all  purposes  was 
$3,522,397.86,  or  an  increase  of  $220,- 
935.62.  Expenses,  which  amounted  to 
$2,458,944.78,  were  divided  as  follows: 
Production,  $931,415.12;  transmission, 
$72,054.20;  distribution,  $312,549.23; 
electric  energy  purchased,  $159,363.80; 
taxes,  $173,438.44;  depreciation,  $417,- 
380.22;  miscellaneous  general  expense, 
$392,743.70.  All  expenses  showed  an  in- 
crease totaling  $307,326.45  over  the 
previous  year.  The  largest  increase 
was  $121,439.40  for  depreciation,  and 
the  smallest  $484.23  for  transmission 
expense.  Taxes  during  the  year  were 
increased  by  $82,243.03. 
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Electrical  Week  I»oster  Exhibit  at  At- 
lantic City. — The  poster  exhibit  from 
which  will  he  chosen  a  suitable  poster 
for  America's  Electrical  Week  was  on 
view  this  week  at  the  convention  of  the 
American  Bill  Posters'  Association  in 
Atlantic  City. 

New  Business  in  Los  Anjroles  Terri- 
tory.— S.  M.  Kennedy,  general  a^ent  of 
the  Southern  California  p](iison  Com- 
pany, in  his  report  to  the  directors  for 
1915,  concludes  with  the  following:  re- 
marks j-efiardinj?  the  prospects  for 
1916:  "The  improvement  in  general 
business  conditions  is  expected  to  brinj? 
with  it  a  greater  demand  for  electric 
energy  for  some  of  the  newer  uses.  The 
motion-picture  producing  companies 
are  calling  for  increasing  amounts  of 
power  as  this  business  develops;  elec- 
tric smelting  and  electric  enameling 
concerns  are  asking  for  considerable 
blocks  of  power  at  high  load  factors; 
ice  making  and  refrigeration  by  electric 
power  is  more  in  evidence,  and  con- 
tracts have  been  negotiated  covering 
service  to  several  hundred  horsepower 
to  be  used  in  the  reduction  and  treat- 
ment of  sewage,  the  utilization  of  kelp 
and  the  operation  of  machinery  for 
drilling  and  pumping  oil  wells.  An  ex- 
tensive campaign  has  already  been  in- 
augurated to  develop  and  promote  the 
use  of  the  electric  range  for  domestic 
cooking,  and  it  is  expected  1916  will  see  a 
large  additional  load  from  this  source." 


Coal  Mined  in  1915. — The  production 
of  biluniinous  coal  and  anthracite  in 
the  United  States  in  1915  amounted  to 
5;n,()19,487  short  tons,  valued  at  .$()8(),- 
(591, 18(),  an  increase,  compared  with 
1914,  of  18,()94,()1{)  tons,  or  3.5  per  cent, 
in  quantity,  and  of  $5,200,543,  or  0.8 
per  cent,  in  value,  according  to  C.  E. 
Lesher  of  the  United  States  Geological 
Survey.  Of  this  total  output,  442  024,- 
420  .short  tons,  valued  at  $502,037,088, 
was  bituminous  coal  and  lignite,  and 
88,995,001  tons,  valued  at  $184,053,498, 
was  Pennsylvania  anthracite. 

Flood-Lighting  of  San  Francisco 
Civic  Center. — By  way  of  experiment- 
ing with  flood-lighting  effects  on  the 
new  San  Francisco  civic  center,  the  il- 
lumination and  fireworks  program  for 
July  4  included  the  use  of  eight  18-in. 
projectors.  These  were  provided  with 
diffusing  lenses  to  give  an  oblong- 
shaped  beam.  Two  were  mounted  on 
the  Exposition  Auditorium  roof  and 
six  on  the  new  library  building,  all  be- 
ing directed  towavd  the  city  hall.  Be- 
hind each  of  the  large  columns  which 
were  used  for  architectural  effect  on 
the  city  hall  fagades,  there  was  mounted 
a  100-watt  incandescent  lamp,  stained 
red,  in  a  metal  reflector,  arranged  so  as 
to  cast  the  rays  upward.  The  lamp  was 
concealed  and  the  effect  produced  was 
a  subdued  red  glow  superimposed  on 
the  white  granite  surface  illuminated 
by  the  searchlights. 


New  $3,000,000  Kentucky  Hydroelec- 
tric Plant.— Construction  of  the  $3,000,- 
000  hydroelectric  plant  on  the  Dix 
River  near  Kennedy's  Mill,  Lancaster, 
Ky.,  projected  for  .several  years,  has 
been  begun  under  Louis  B.  Herrington 
of  Richmond,  Ky.  It  is  said  that  the 
plant  will  supply  power  for  a  number  of 
Kentucky   cities. 

Public  Utility  Accounting  Course  for 
Princeton. — The  new  accounting  course 
which  will  be  given  at  Princeton  Uni- 
versity next  year  will  serve  to  supple- 
ment and  greatly  strengthen  the  work 
that  has  been  done  in  money  and  bank- 
ing, finance,  and  general  economics.  It 
will  deal  with  the  functions  and  prin- 
ciples of  accounting  as  applied  to  mod- 
ern industrial  organization  and  to  the 
relation  of  government  to  the  railroads, 
public  service  corporations,  trusts  and 
other  business.  Special  emphasis  will 
be  placed  upon  the  fundamental  con- 
cepts of  capital,  capitalization,  invest- 
ment, reserves,  surplus,  expenses  and 
income.  These  ideas  will  receive  defi- 
nite application  in  the  study  of  balance 
sheets,  income  statements  and  othei 
financial  reports  of  corporations.  The 
Pliny  Fisk  Finance  Library,  which  was 
given  the  past  year  to  Princeton  Uni- 
versity, has  a  great  wealth  of  account- 
ing material,  which  will  be  invaluable  ir 
giving  concrete  expression  to  the  prin- 
ciples that  will  be  emphasized  in  th« 
course. 


Electrical  Supply  Jobbers.— A  meet- 
ing of  the  Electrical  Supply  Jobbers' 
Association  will  be  held  at  the  Hotel 
Statler,  Cleveland,  Ohio,  on  Oct.  10,  11 
and  12. 

Cleveland  Electrical  League.  —  Her- 
man Fellinger,  president  of  the  Ger- 
man-American Alliance  of  Cleveland, 
spoke  before  the  members  of  the  Cleve- 
land Electrical  League  at  Hotel  Statler 
on  July  7. 

Oregon  Electrical  Contractors  & 
Dealers. — At  the  quarterly  meeting  of 
the  Oregon  Association  of  Electrical 
Contractors  «&;  Dealers  held  in  Portland 
on  June  28,  a  proposal  was  made  to 
have  enacted  a  State  license  law,  which 
would  require  all  workers  in  electrical 
equipment  to  be  examined  by  a  State 
Board  and  secure  a  license.  J.  W.  Ober- 
ender,  secretary  of  the  association,  re- 
ported on  the  advisability  of  changing 
the  State  lien  law,  as  it  applies  to  sup- 
plying materials  for  building  purposes, 
in  accordance  with  the  changes  which 
have  been  proposed  by  the  Material 
Dealers  Credit  Men's  Association.  It 
was  decided  to  extend  the  plan  of  the 
organization  so  as  to  take  in  the  entire 
Pacific  Coast  territory,  and,  accord- 
ingly, President  W.  O.  Fouch  has  ap- 
pointed a  committee  to  work  up  the 
plan.  The  officers  of  the  association 
are:  President,  W.  O.  Fouch;  vice- 
presidents,  F.  C.  Green,  J.  R.  Tomlin- 
son,  J.  H.  Stroufe,  Samuel  Jagger,  Ed- 
ward Pierce,  all  of  Portland;  D.  W. 
Paul  of  Medford,  and  John  L.  Vaughan 
of  Pendelton;  secretary-treasurer,  J. 
W.  Oberender  of  Portland. 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  regularly  printed  in 
the  first  issue  of  each  month  on  the 
next-to-last  text  page. 


Milwaukee    Section,    N.    E.    L.    A. — 

J.  D.  Mortimer,  president  of  the  Mil- 
waukee Light,  Heat  &  Traction  Com- 
pany, and  N.  C.  Christopherson  spoke 
at  the  fourth  annual  "Jollification"  of 
the  Milwaukee  section,  National  Elec- 
tric Light  Association,  at  the  Hotel 
Pfister,  on  June  29. 

Georgia  Electrical  Contractors. — The 
semi-annual  meeting  of  the  Georgia 
Electrical  Contractors'  Association  was 
held  at  Hotel  Tybee,  Tybee  Island,  on 
July  3  and  4.  The  first  day's  session 
closed  with  a  banquet,  tendered  by  Sa- 
vannah electrical  contractors  to  those 
attending  the  convention.  Short  talks 
were  made  by  George  Scheone,  P.  C. 
Gilham  and  J.  C.  Cabiness  of  Atlanta, 
and  Frank  M.  Byrne  and  T.  P.  Sandi- 
ford  of  Savannah,  and  a  number  of 
others.  An  open  session  of  the  con- 
vention was  held  on  Monday  morning  at 
which  jobbers,  contractors  and  sales- 
men were  present.  The  session  was 
purely  informal  and  short  talks  were 
made  by  a  number  who  were  called  on 
by  the  chairman.  The  afternoon  ses- 
sion was  a  closed  one,  for  contractors 


only,  and  a  number  of  routine  matter: 
were  disposed  of. 

Dallas  Electric  Club.— The  Dallas 
Electric  Club  held  its  annual  picnic  ai 
Kirkland  Park  on  June  24.  The  after 
noon  was  taken  up  with  a  basebal 
game  and  a  series  of  ludicrous  races 
Souvenirs  were  distributed  to  the  chil 
dren  in  the  party.  A  barbecue  am 
other  refreshments  were  served  at  6.3( 
o'clock,  followed  by  dancing  and  motioi 
pictures. 

Wisconsin    Electrical    Contractors.— 

The  Wisconsin  Electrical  Contractors 
Association  will  hold  its  summer  meet 
ing  from  Aug.  9  to  12,  assembling  a 
the  Grand  View  Hotel,  Chain  O'  Lakes 
Waupaca,  Wis.,  on  Aug.  9.  Afte 
breakfast  .  the  following  morning  th 
members  will  board  a  chartered  boa 
at  Gills  Landing  and  make  a  trip  u] 
river  to  New  London,  and  further  i 
possible,  and  returning  to  Winneconn 
and  Oshkosh,  where  the  meeting  wi] 
break  up. 

Municipal  Electricians. — The  twenty 
first  annual  convention  of  the  Interna 
tional  Association  of  Municipal  Electri 
cians  will  be  held  at  Baltimore,  Md.,  o 
Aug.  22  to  25,  next.  Convention  head 
quarters  will  be  maintained  at  the  Rer 
nert  House,  while  the  sessions  of  th 
convention  and  exhibit  hall  will  be  a 
the  Royal  Arcanum  building,  locate 
across  the  street  from  the  headquarters 
On  Aug.  26  the  convention  is  invited  t 
visit  Washington  and  inspect  the  builc 
ings  of  the  Bureau  of  Standards.  Clai 
ence  R.  George,  Houston,  Tex.,  is  secre 
tary. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


HIGHER  COST  OF  RAW  MATERIALS 

Figures    Based    on    Market    Values    Over    Twenty- 
Month  Period  Show  Surprising  Advances 

Since  the  beginning  of  the  war  in  Europe  on  Aug.  1, 
1914,  the  prices,  of  raw  materials  have  made  some  startling 
increases.  With  but  few  exceptions  everything  has  ad- 
vanced  in   price. 

A.  L.  Salt,  vice-president  and  general  purchasing  agent 
of  the  Western  Electric  Company,  has  compiled  for  West- 
ern Electric  News  the  following  figures  based  on  market 
values  of  each  item  over  a  period  of  approximately  twenty 

months : 

Increase  Increase 

Material                             Per  Cent  Material  Per  Cent 

Acids    15    Rings,  aerial 39 

Aluminum    108    Rubber,    crude same 

Antimony    533    Silk,  spun 65 

Batteries,    dry 68    Silk,    tussah 36 

Brass,   rod  and  sheet 174    Spelter     216 

Copper     126     Steel,   Bessemer  billets 123 

Dvestuffs 200  to  2000     Strand    77 

Fiber    113    Thread,    linen 158 

German    silver 105    Tin   66 

Hardware :  Pole  line  Tinsel    25 

Cross-arm  bolts.  175    Vermillion     167 

Cross-arm  braces  274    Vitriol,    blue 329 

Guy    clamps....  160    Wire,  iron  telegraph 20 

Lead,    pig 94  Wire,  outside  distributing. .      19 

Lumber    20    Wire,    bridle 35 

Paper,    cable 70    Wire,    inside 27 

Platinum     98    Yarn,    cotton same 

These  increases,  Mr.  Salt  states,  can  be  traced  principally 
to  the  following  causes: 

"(1)  Decidedly  increased  requirements  in  Europe  of  hun- 
dreds of  items  which  cannot  be  supplied  there.  (2)  Enor- 
mous orders  placed  in  this  country  by  European  powers  for 
war  munitions,  motor  vehicles,  horses,  mules,  uniforms, 
food-stuffs,  machinery,  leather  products,  iron  and  steel, 
etc.  (3)  Imports  and  exports  curtailed  by  embargoes  and 
other  restrictions  making  it  difficult,  and,  in  some  cases, 
practically  impossible,  to  obtain  certain  materials  from 
abroad.  (4)  Suppliers  loaded  up  with  orders  in  the  exe- 
cution of  which  they  are  unable  to  obtain  machinery  and 
tools.  (5)  Transportation  facilities  taxed  to  the  limit  ne- 
cessitating freight  embargoes  and  causing  long  delays  in 
transit." 


NEW  ENGLAND  JOBBING 

CONDITIONS  HEALTHY 

Central  Station  Construction  Work  Is  Stimulated  by 

Exceptional  Industrial  Activity — Fan  Trade  Is 

Hampered  by  Inclement  Weather  During 

Early  Summer 

Very  healthy  jobbing  conditions  prevail  in  the  New  Eng- 
land territory,  where  the  movement  of  goods  is  well  up  to 
the  gage  of  summer  trade.  Some  difficulty  has  been  experi- 
enced on  account  of  slow  deliveries,  but  contractors  are  in- 
clined to  be  more  patient  than  they  were  six  months  ago,  as 
the  whole  field  of  building  operations  is  being  retarded  by 
manufacturers  being  unable  to  send  along  the  goods.  This 
condition  is  more  pronounced  in  the  plumbing  trade  than  in 
electrical  lines. 

Freight  conditions  have  also  been  troubled  to  some  extent, 
but  traffic  movements  are  freer  than  they  were  early  in  the 
year  and  more  relief  is  in  sight. 

Jobbers  report  a  large  amount  of  central  station  new  con- 
struction, such  as  transmission  and  power  lines,  street  and 
house  lighting  installations,  etc.  Exceptional  industrial  ac- 
tivity in  many  localities  has  stim.ulated  this  type  of  business 
to  fever  heat,  and  the  problem  has  been  to  get  deliveries  of 
goods  fast  enough. 


The  specialty  business  and  the  trade  in  lamps  of  all  types 
are  brisk,  but  the  fan  trade  is  hampered  by  cool  and  rainy 
weather  early  in  the  summer.  Boston  jobbers  say  that  the 
fan  trade  must  be  handled  before  July  15  or  not  at  all,  and 
hot  weather  conditions  after  midsummer  seem  to  have  little 
effect  in  stimulating  new  purchases.  Though  extremely  hot 
weather  may  follow  in  late  July  and  August,  the  fan  busi- 
ness apparently  will  not  reach  normal  this  season. 

Price  conditions  are  very  stable.  The  jobbing  trade  has 
been  selling  against  advancing  prices  for  a  year  past,  and 
there  is  no  difficulty  in  getting  prices.  Collections  are  fair, 
though  some  jobbers  point  out  that  when  the  building  trade 
is  as  brisk  as  it  is  now  contractors  are  apt  to  overreach 
their  financial  capacity  and  do  too  much  business  for  their 
capital.  This,  of  course,  makes  for  some  sluggish  accounts, 
though  they  may  be  perfectly  good  ones.  The  difficulty  may 
be  only  temporary,  and  is  certainly  much  less  objectionable 
than  the  slackness  that  comes  with  hard  times. 


FRENCH  ELECTRICAL  FAC- 
TORIES ACTIVE  IN  1915 

Large  Orders  for  Direct-Current  Motors  and  Hydro- 
electric   Plant    Equipment  —  Prospects    Appear 
Bright  for  Trade  When  European  War  Is  Over 

There  was  great  activity  in  the  electrical  industries  of 
France  during  1915,  according  to  an  official  report  made  by 
Consul  General  A.  M.  Thackara  from  Paris.  The  plants 
were  kept  well  employed  in  supplying  the  heavy  demands 
for  electrical  material  of  every  kind  for  the  equipment  of 
factories.  There  were  large  orders  placed  for  direct-current 
motors  for  operating  machine  tools  and  other  machinery, 
and  important  contracts  were  made  for  the  equipment  of 
hydroelectric  plants. 

None  of  the  leading  French  railway  companies  contracted 
for  new  work  in  1915,  and  trade  in  material  for  electric  rail- 
ways and  tramways  was  confined  almost  exclusively  to  re- 
pair work. 

There  was  a  notable  increase  in  the  manufacture  of  metal- 
filament  lamps  in  France  during  the  year,  and  the  output 
would  have  been  much  greater  had  there  not  been  a  scarcity 
of  glass  bulbs.  But  little  progress  was  made  in  the  de- 
velopment of  the  small  power,  half-watt  lamps  for  do- 
mestic lighting,  their  use  being  mostly  confined  to  special 
purposes  for  army  use.  There  was  an  increased  demand, 
however,  for  half -watt  lamps  of  higher  intensity;  that  is. 
of  200,  600,  1000  and  2000  cp. 

Prices  in  the  electrical  lamp  trade,  which  had  been  seri- 
ously depressed  by  foreign  competition  before  the  war,  be- 
came much  more  favorable,  notwithstanding  the  great  in- 
crease in  the  cost  of  production.  As  a  rule  all  the  prices 
for  electrical  products  have  advanced  considerably.  As  most 
of  the  output  was  furnished  to  plants  working  on  war  orders 
the  question  of  prices  was  not  as  important  as  that  of 
steady  deliveries. 

Consul-General  Thackara  believes  that  the  prospects  for 
the  French  electrical  industry  appear  bright  and  that  after 
peace  is  restored  there  will  be  a  period  of  intensive  activity. 
Many  of  the  important  industrial  plants,  especially  mining 
and  metallurgical  industries,  are  situated  in  the  invaded  dis- 
tricts and  probably  have  been  either  destroyed  or  badly 
crippled,  and  for  the  re-establishment  of  these  plants  and 
for  the  creation  of  new  industries  that  are  projected  for 
manufacturing  in  France  many  products  that  were  imported 
from  enemy  countries,  a  great  quantity  of  electrical  and 
other  machinery  will  be  required.  The  situation,  according 
to  the  consul,  is  of  intense  interest  to  American  manufac- 
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turcM-s.  as  thoy  will   undoubtedly   hv  lalk-d  upon  to  supply  JOBBING  ELECTRIC  RANGES 
many  of  the  wants  of  the   Fienrh  consumers. 

List  Price  Prohibits  Sufficiently  Large  Discounts  to 
Allow  Satisfactory  Profit 

There  is  a  feelinj^  which  it  is  possible  will  some  day  find 
TRADE  ^A^ITL^  SOUTH  AMERICA  concrete  expression  that  list  prices  on  electric  ranges  are 
,/r  ,,  1  T,  ,  ,  r  t:>i  ,  •  1  t:>  ,  r  iU  T>  i.  ""^  ^^(^^  enough.  This  is  assuming  that  the  present  high 
Monthly  Totals  of  Electrical  Exports  from  the  Port  ^,,.^,,,^  ,f  construction  will  continue  Unlike  many  smaller 
of  New  York  to  Principal  Southern  Republics  articles  handled  by  the  electrical  trade,  the  price  of  the 
Exports  of  electrical  goods  to  the  principal  South  Amer-  electric  range  known  to  the  public  is  the  manufacturer's 
lean  countries  from  the  Port  of  New  York,  according  to  list  price.  The  jobber's  profit  is  in  the  discount, 
compilations  made  monthly  by  the  foreign  trade  depart-  As  the  situation  now  exists,  and  as  was  explained  in  last 
ment  of  the  National  City  Bank  of  New  York,  were  the  week's  issue  of  the  Electrical  World,  the  jobber  gets  a 
largest  during  June  of  any  month  since  last  December.  discount  of  less  than  45  per  cent,  the  central  station  less 
The  June  total  was  $341,139.  The  compilation  is  divided  than  40  per  cent,  and  the  contractor,  dealer  and  merchant 
into  two  groups,  i.  e.,  electrical  material  and  electrical  ma-  handling  electrical  supplies  a  little  better  than  30  per  cent, 
chinery.  The  former  includes  everything  but  generators,  providing  purchases  are  made  of  carload  lot  quantities  and 
w^hich  are  classified  as  electrical  machinery.  Figures  are  that  payment  is  made  in  less  than  30  days.  However, 
given  in  the  accompanying  table  for  every  month  from  few  jobbers  would  ever  have  occasion  to  purchase  a  car- 
September,    1915,    to    June,    1916,    inclusive,    except    Janu-  load  of  ranges  at  one  time.     This  means  that  the  jobber's 

Exports  op  Electrical  Goods  to  Principal  South  American  Republics 
Kirctrical  Material 

1915  Argentina          Brazil                 Chile           Colombia  Peru              Uruguay      Venezuela        All  others         Total 

September    $67,072            $66,306              $7,861  $5,476            $10,571               $7,680            $10,839               $8,397          $184,202 

October                  76,126               48,000                 7.805  39,342               19,222                 8,194                 8,725                 2,727            210,141 

November    24,848               50,778                 7,363  3,486                 1,668                 3,290                 4,034                 1,112              96,579 

December     77,046               93,206              13,146  14,846              14,443                 3,560                 5,375               13,862            235,484 

January  (Figures  not  available) 

February 42  021            114,482              11,971  13,463                 6,491               11,799                 2,412                 2.905            205,544 

March           "'.'.'.'.'.'.'.'.'.'.'.'..           49,848               55,927                  3,317  7,962                  5,694                  2,702               11,343                  2,077             138,870 

Anril                                         ...           12,281               26,287                  6,695  36,300                  4.074                  1,841                  3,554                  3,078               94,110 

May       '■                               .               29  048               27,531                 9,431  29,086              10,305                 6,222                 8,336                 3,915            123,874 

June    ■.■.■.■.■.■.'. 11,338               65,963               22,118  18,324                 8,786                 1,203                 5,524                 7,634            140,890 

Electrical  Machinery 

September    $1,825  $3,093  $32,828  $2,081  $4,692  $181  $44,700 

October                    25,597               23,418                    135  2,594               $6,709                 3,393                  $665                    957               63,468 

November                             ...           25.658               21,670               27,987  5,073                 2,400                 3,111                 1,823                 1,376              89,098 

December     '.'.'.'.'. 53,639               48,465                 3,023  9,962               17,632                 2,242               14,854                 2,558            152,375 

1916  ,„.  .,   ,.,    ^ 
Tonuarv  (Figures  not  available) 

Februah- '.'.'.'.'.'.          16,756               19.197                 5,867  26,198                 6,128                 5,601                 1,375                 1,846              82,968 

^xWrch         32  617               23,861                 7,292  16,169                 7,976                 4,316               36,580              19,159            147,970 

Anril        39.792               43  632                 3,137  17,020               11,094                 6,366               35,289                 3,178            159,508 

STinv       42  952               34,963                  4,630  41,991                  2,826                  1.028                  2,220                  2,962             133,572 

June    '.'.'.'.'.W '.'.'.'.'.'.'.'.'. '.'.'.          35,154            104,450              11,833  16,523                 9,949                 4,375               12,620                5,345            200,249 

ary,  1916,  for  which  the  figures  are  not  available.     About  discount    is    not    greater    than    that    of    the    contractor    or 

85  per  cent  of  the  exports  of  all  kinds  to  South  America  dealer  by  an  amount  sufficient  to   enable  him  to  compete 

leave  from  the  Port  of  New  York.  with  the  manufacturer  in  this  trade.     If  a  contractor  wants 

The  monthly  totals  of  electrical  goods  to  South  America  a   single  range   and  does  not  want  to  pay  for  the   range 

have    been:     September,    $228,902;    October,    $273,609;    No-  until  he  collects  from  his  customer,  in  which  case  he  loses 

vember,  $185,677;  December,  $387,759;  January,  not  avail-  the  cash  discount,  the   difference  between  the  contractor's 

able;  February,  $288,512;  March,  $286,840;  April,  $253,618;  discount  and  that  of  the  jobber  who  pays  cash  and  buys 

May',   $257,446;   June,   $341,139.  in  large  lots  would  be  less  than  20  per  cent.     Take  from 

this  the  average  cost  to  the  jobber  of  doing  business,  which 

has  been  conservatively  placed  at  17  per  cent,  and  there  is 

T-<TNr«    A  -riT-iT  T  A  TVT/-^T7<c«  little  left  to  be  offered  by  the  jobber  to  the  contractor  and 

NORWAY  NEEDS  APPLIANLll.b  dealer    above    that   offered    by    the    manufacturer.      If    the 

Because  of  Increase  in  Price  of  Coal,  Electricity  Is  jobber  tries  to  compete  on  even  terms  with  the  manufac- 

V^        v»   .       Vt      ,  r       TT     ^-         rt      1  •         Mr     1,-    ^  turer  the  profit,  of  course,  is  much  too  small.     Thus  the 

Now  Being  Used  for  Heating,  Cooking,  Washing  ^^j^  lucrative  market  for  the  jobber  is  that  of  every  other 

and  Other  Domestic  Purposes  selling  force,  namely,  the  retail  market.     It  is  therefore 

Owing  to  the  large  increase  in  the  price  of -coal  in  Nor-  doubtful  if  his  orders  will  be  for  any  but  small  quantities, 
way  the  demand  for  electrical  appliances  is  heavy,  and  and  for  which  he  has  a  customer.  A  larger  discount,  how- 
American  manufacturers  have  an  opportunity  to  develop  ever,  with  a  larger  list  would  undoubtedly  tempt  him  more, 
there  an  extensive  trade,  according  to  General  E.  H.  Denni-  The  jobber  feels  that  his  discounts  ought  to  be  such  that 
son,  United  States  Consul  at  Christiania.  Coal  which  for-  he  can  sell  to  the  small  merchant  and  to  the  contractor 
mer'ly  cost  $7.50  per  ton  now  sells  for  $23.50.  As  a  result  small  quantities  of  goods  at  as  good  or  better  prices  than 
tlie  people  of  Norway  are  turning  to  electricity  for  domestic  the  manufacturer  and  at  the  same  time  retain  a  fair 
purposes  and  the  sales  of  electrical  cooking  and  heating  profit.  The  jobbers  say  they  cannot  do  it  on  ranges  under 
stoves,  ranges,  washing  machines,   irons,  rings,  etc.,  have  present  conditions. 

never  been  so  large  as  at  present.     The  demand  for  these  In  all  of  the  above  the  most  favorable  conditions  for  the 

articles  is  said  to  be  unprecedented  and  American  manufac-  jobber  were  considered.     Unfortunately,  however,  this  sit- 

turers  could,  it  is  believed,  with  little  effort  improve  their  uation  seldom  exists.     Should  the  usual  case  occur,  namely, 

position  in  this  market.  where  the  jobber  gets  an  order  from  a  dealer  for  a  single 

It  is  generally  supposed  that  electric  energy  in  Norway  range  which  the  jobber  orders  shipped  to  the  dealer,  the 
is  cheaper  than  in  any  other  part  of  the  world.  It  is  also  jobber's  gross  profit  would  probably  be  very  close  to  40 
thought  that  coal  will  be  expensive  for  a  long  time  to  come,  per  cent.  From  this  must  come  a  discount  to  the  con- 
and  perhaps  never  return  to  its  original  price,  for  Norway  tractor  at  least  as  large  as  the  maniifacturer  would  grant 
depends  entirely  on  outside  sources  for  its  supplies.  In  or  a  minimum  of  25  per  cent,  and  in  most  cases  30  per 
any  event,  the  sale  of  electrical  appliances,  from  all  appear-  cent.  There  is  then  left  15  per  cent  or  less  from  which  to 
ances,  is  bound  to  expand  and,  when  once  installed  and  pay  all  overhead  charges  and  to  make  a  profit.  Considered 
their  many  advantages  recognized,  it'  is  thought  that  few  from  any  angle,  the  jobber,  although  he  receives  a  higher 
will  care  to  return  to  the  use  of  coal.  General  Dennison  re-  discount  than  any  other  distributer  of  ranges,  cannot  be 
ports  that  he  has  been  requested  by  one  of  the  largest  elec-  considered  a  potent  factor  in  promoting  the  sale  of  elec- 
trical dealers  in  Norway  to  furnish  a  list  of  American  manu-  trie  ranges  so  long  as  the  present  list  prices  and  discounts 
facturers  of  electrical  appliances.  prevail. 
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FEDERAL  SIGN  SYSTEM  (ELECTRIC) 

Annual   Report   Shows   Gross   Earnings   for   Twelve 
Months  Ended  March  31,   1916,  of  $1,913,908 

While  the  net  earnings  for  the  year  ended  March  31  last 
'did  not  reach  the  volume  of  1914-1915,  the  business  for  the 
latter  portion  of  the  1915-1916  fiscal  year  was  much  better 
[than  for  the  corresponding  period  of  the  preceding  year. 
iThe  greatest  improvement  in  the  company's  business  was 
in  that  done  with  the  central  stations  of  the  country  and 
this  is  felt  to  be  most  satisfactory,  for  it  is  considered  the 
natural  market  for  the  company's  products. 

During  the  year  the  company  has  acquired  the  con- 
trolling interest  in  Henkel  &  Best  Company,  an  active 
corporation  devoted  to  the  manufacture  of  fixtures.  The 
company  has  itself  discontinued  the  manufacture  of  fix- 
tures and  sold  its  fixture  stock,  manufactured  and  other- 
wise, to  the  subsidiary  company.  This  company,  during 
the  year,  did  a  good  business  at  a  fair  profit. 

The  volume  of  business  for  the  past  year  was  well  sus- 
tained, although  it  is  of  a  character  which  does  not  yield 
as  much  profit  as  the  class  enjoyed  by  the  company  in 
periods  when  money  is  plentiful  and  business  normal;  not- 
withstanding, the  outlook  at  present,  it  is  believed,  is  bet- 
ter than  a  year  ago. 

The    earnings    and   expenses    for   the    fiscal    year    ended 

March  31,  1916,  were  as  follows: 

Oross  income  from   operation $1,913,908 

Expenses  (including  cost  of  goods  bought  and  manu- 
factured, selling  and  administrative  expenses  and 
depreciation)     1,831,213 

Balance  carried   to  surplus $82,695 


BETTER   ELECTRIC    SIGN    BUSINESS 

Manufacturers    Generally    Report    Number   of    Sales 
Larger  than  in  Past  Years 

On  the  whole  the  electric  sign  business  is  better  than  it 
ever  was  before.  Most  manufacturers  find  themselves  more 
than  plentifully  supplied  with  orders.  There  are,  on  the 
other  hand,  a  few  sign  manufacturers,  among  whom  are 
some  very  prominent  concerns,  who  frankly  admit  that  busi- 
ness is  not  up  to  expectations.  All  in  all,  however,  there 
seems  to  be  a  genuine  growing  demand  for  this  form  of 
advertising. 

A  certain  and  by  no  means  small  amount  of  this  business 
can  undoubtedly  be  traced  to  central  station  new  business 
activity.  The  advisability  of  promoting  sign  sales  was 
brought  out  very  forcibly  at  the  recent  National  Electric 
Light  Association  convention.  And  at  that  time  it  was 
clearly  demonstrated  to  what  extent  the  central  stations  of 
the  country  are  endeavoring  to  place  signs  on  their  lines. 

In  specialty  signs  business  has  been  particularly  brisk. 
The  field  for  electric  signs  is  still  far  from  being  extensively 
developed,  and  the  specialty  sign  naturally  finds  a  greater 
opportunity  to  do  business. 

Of  more  than  usual  interest  in  this  connection  has  been 
the  exploitation  in  recent  months  of  the  electrically  lighted 
flag.  While  not  an  advertisement,  this  is,  of  course,  an 
electric  sign.  From  its  startling  impetus  received  in  Toledo 
the  idea  has  spread  throughout  the  country,  and  hundreds 
and  hundreds  of  electrically  lighted  American  flags  have 
been  sold.  While  it  is  very  doubtful  how  long  this  business 
will  last,  it  is  certain  to  be  large  so  long  as  the  spirit  of 
national  preparedness  and  rumors  of  war  exist. 

In  some  localities  the  electric  sign  business  has  received 
a  decided  setback.  A  number  of  cities  have  passed  re- 
strictive measures  that  take  away  most  of  the  best  selling 
points  of  electric  signs.  Until  these  laws  are  repealed  it 
is  felt  that  there  will  be  very  little  business  in  these  places. 

In  regard  to  prices  there  seems  to  be  a  great  difference 
of  opinion.  All  manufacturers  agree  that  prices  should  be 
higher,  but  a  large  number  have  hesitated  to  make  any  ad- 
vance. Where  it  has  been  possible  economies  have  been 
effected  to  offset  to  as  large  a  degree  as  possible  increased 
manufacturing  costs.  The  reason  these  manufacturers  have 
not  advanced  their  prices,  they  plainly  state,  is  because  the 
consumer,  they  find,  will  not  pay  the  price.  They  point  out 
that  inquiries  are  large  but  buyers  hesitate  to  pay  more 


than  they  would  have  had  to  pay  formerly.  Some  manu- 
facturers who  advanced  their  price  have  been  forced  to 
recall  the  increase  because  the  consumer  refused  to  pay  the 
additional  amount.  The  majority  of  manufacturers,  how- 
ever, have  made  some  increase,  some  of  whom  stated  that 
they  found  that  the  consumer  did  not  hesitate  at  the  price 
provided  the  sign  was  attractive,  substantial  and  suitable. 

In  addition  to  labor,  which  has  advanced  in  this  trade 
about  25  per  cent,  the  cost  of  manufacture  is  much  more 
than  it  was  two  years  ago.  The  general  estimate  is  that 
about  40  per  cent  will  probably  cover  the  increased  cost. 
Sheet  iron,  galvanized  products,  wire,  glass,  porcelain,  etc., 
cost  much  more  than  formerly. 

On  special  orders,  of  course,  deliveries  have  been  length- 
ened out  to  correspond  to  the  deliveries  of  raw  materials. 
On  stock  signs,  however,  it  has  been  possible,  as  a  rule, 
either  to  ship  from  stock  or  on  deliveries  slightly  longer 
than  normal.  In  this  class  of  goods  a  large  number  of 
signs  are  always  being  made  up  into  stock;  and  since  the 
trade  is  not  swamped  with  orders,  it  can,  as  a  rule,  make 
very  satisfactory  shipments  under  prevailing  conditions. 
Freight  embargoes  have  been  the  cause  of  some  long  de- 
liveries, both  of  the  finished  product  and  of  the  raw  ma- 
terials. 

Credits  and  collections  are  about  normal,  which  is  better 
than  they  have  been.  As  a  large  number  of  signs  are  sold 
on  long  credit  terms,  this  is  a  very  vital  part  of  the  busi- 
ness, and  it  is  more  than  likely  from  present  conditions 
that  manufacturers  will  begin  shortly  to  tighten  up  on 
credits.  Should  a  serious  business  depression  again  visit 
this  country  shortly  it  is  feared  that  many  manufacturers 
would  find  themselves  in  a  very  unfortunate  position.  In 
the  last  depression  the  large  number  of  bankruptcies  and 
failures  threw  back  on  the  manufacturers'  hands  unpaid- 
for  signs  that  had  little  if  any  sales  value. 

It  is  expected  that  the  electric  sign  business  will  continue 
to  improve.  The  hardest  thing  to  do  is  to  place  the  first 
sign  in  a  town.  After  that  it  is  easier  sailing.  Because  of 
the  greater  number  of  towns  that  now  have  one  or  two,  or 
more,  signs  it  is  believed  that  the  coming  months  will  see 
a  still  greater  improvement  in  business. 


ELECTRIC  REFRIGERATING 

MACHINES  IN  DEMAND 

Volume  of  Buying   During  First  Half  of   igi6  Far 

Exceeded  Production  Ability — Prices  Higher 

and   Deliveries    Generally    Longer 

Although  a  comparatively  new  article,  the  electrical  re- 
frigerating machine  has  found  a  large  and  ready  sale. 
Orders  have  been  coming  in  faster  than  it  is  possible  to 
produce  the  machines.  Of  course  to  a  certain  extent  this 
is  owing  to  the  difficulty  in  obtaining  the  necessary  raw 
products  in  sufficient  quantities  or  promptly.  The  demand, 
however,  has  been  unprecedented.  One  firm  in  answer  to  an 
inquiry  from  the  ELECTRICAL  WORLD  regarding  business  con- 
ditions in  this  line  wrote: 

"We  are  not  doing  any  advertising  at  present,  and  will  not 
do  any  for  probably  six  or  eight  months;  that  is,  on  an  ex- 
tensive scale,  because  our  sales  are  now  greatly  in  excess  of 
our  output." 

Prices  have  gone  up  considerably  owing  principally  to  the 
increased  cost  of  labor,  raw  materials  and  manufactured 
shapes. 

Deliveries  in  most  cases  are  much  longer  than  under  nor- 
mal conditions.  The  enormous  volume  of  business  and  the 
abnormally  long  deliveries  of  products  used  in  the  manufac- 
ture of  the  machines  have  accounted  for  this  condition.  Some 
manufacturers,  however,  in  anticipation  of  a  large  buying 
movement,  stocked  up  heavily  not  only  in  materials  of  manu- 
facture but  in  the  completed  machines..  These  companies, 
of  course,  will  be  able  to  make  immediate  deliveries. 

Credits  and  collections  are  particularly  good,  although 
there  has  been  a  tendency  to  shorten  upon  the  time  of  credit. 

Not  only  is  business  good  now,  but  the  prospects  for  a  sus- 
tained business  are  excellent.  The  public  is  rapidly  becom- 
ing educated  to  electrical  refrigeration.  Its  superiority  to 
ice  refrigeration  is  being  more  and  more  recognized. 
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Manufacturing  and  Industrial 

Tlu'  Mechanical  Kubbor  ('ompaiiy  ha.s  transferred  it.s  ad- 
vertising' department  to  1790  liroadway,  New  York. 

The  Sanford  Riley  Stoker  Company  has  moved  its  main 
offices  from  72  ("omnuMcial  Street,  Worcester,  Mass.,  to 
larj>:er  quarters  at  2r>  Foster  Street. 

The  Warner  Electric  Manufacturing  Company,  St.  Louis, 
Mo.,  has  moved  its  Detroit  oflice  to  1291  Woodward  Avenue. 
Dean  Emerson  will  remain  in  charfre  of  this  office. 

The  Blaw  Steel  Construction  Company. — John  Bennett 
Bissell,  formerly  president  of  John  Bennett  Bissell,  Inc., 
exporter,  has  resij^ned  his  position  to  join  the  orR-aniza- 
tion  of  the  Blaw  Steel  Construction  Company.  Mr.  Bissell 
will  be  manafyer  of  the  export  department  and  the  Eastern 
structural  sales  department  with  headquarters  at  165 
Broadway,  New  York. 

New  Chicago  Plant  for  Hughes  Company. — The  Hughes 
Electric  Heating  Company  of  Chicago  has  plans  under  way 
for  the  erection  of  a  new  $150,000  factory  at  Waller  Ave- 
nue and  Taylor  Street,  Chicago,  having  outgrown  the  fa- 
cilities of  its  present  factory  location.  The  new  plant  will 
be  modern  in  every  sense  and  designed  to  expedite  effi- 
cient manufacturing  and  shipping. 

The  Trumbull  Electric  Manufacturing  Company,  Plain- 
ville.  Conn.,  has  appointed  W.  T.  Naser  manager  of  its 
Chicago  office  to  succeed  J.  S.  Jacobson,  who  has  recently 
resigned.  Mr.  Naser  was  formerly  manager  of  the  com- 
pany's San  Francisco  office.  The  Trumbull  company  will 
close  its  factory  during  the  week  of  July  17-22  for  general 
repairs  and  an  annual  vacation  for  its  employees. 

Delco  Salesmen  Meet. — The  salesmen  of  the  Delco  Light 
System  for  central  Ohio  held  a  two-day  convention  at  the 
company's  office  in  Columbus  on  July  6  and  7.  J.  J.  Mun- 
sell,  general  agent  for  this  territory,  was  in  charge  of  the 
affair,  and  R.  H.  Grant,  general  manager  of  the  Domestic 
Engineering  Company  of  Dayton,  Ohio,  manufacturer  of  the 
apparatus,  was  the  principal  speaker.  Twenty  salesmen 
and  agents  were  present. 

Garford  Manufacturing  Company  Sells  Telephone  Equip- 
ment Business. — The  Stromberg-Carlson  Telephone  Manu- 
facturing Company  has  purchased  the  telephone  equipment 
business  of  the  Garford  Manufacturing  Company  of  Elyria, 
Ohio,  formerly  the  principal  feature  of  the  old  Dean  Electric 
plant,  as  well  as  the  machinery,  tools  and  material  of  the  de- 
partment. Rapid  expansion  in  other  lines  made  the  dis- 
posal of  this  branch  of  the  business  desirable,  it  was  stated. 

The  Meriam  Company  has  moved  from  235  Superior 
Avenue,  to  1514  Prospect  Avenue,  Cleveland,  Ohio.  The 
business  of  this  company  has  been  growing  very  steadily, 
it  is  reported,  and  consequently  has  necessitated  new  and 
larger  quarters.  The  company  has  recently  brought  out  a 
line  of  gas  carburetors  for  block  test  of  automobile  and 
marine  engines,  a  manometer,  a  gas  economy  indicator  and 
a  flow  meter.  Besides  manufacturing  various  types  of  in- 
struments the  concern  is  acting  as  distributer  for  the  Carter 
carburetor  and  Carter  gravity  tank.  It  also  represents  sev- 
eral manufacturers  of  power-plant  instruments. 

Federal  Legislation  on  Bills  of  Lading. — The  House  of 
Representatives  committee  on  interstate  and  foreign  com- 
merce has  favorably  reported  the  bill  on  bills  of  lading 
which  is  being  urged  by  the  American  Bar  Association  and 
the  Chambers  of  Commerce  of  the  United  States  and  others. 
Some  amendments  have  been  made  to  the  text  of  the  bill 
as  it  passed  the  Senate,  the  one  of  most  general  interest 
probably  being  the  substitution  of  new  language  in  the 
section  which  deals  with  the  notation  of  "shippers  load  and 
count"  on  bills  of  lading  when  a  shipper  has  himself  loaded 
the  car.  As  now  expressed  the  bill  will  permit  only  a 
shipper  of  bulk  freight,  who  himself  does  the  loading  and 
who  maintains  adequate  facilities  for  weighing,  to  which  the 
carrier  has  access,  to  require  by  a  written  notice  that  the 
carrier  ascertain  the  kind  and  weight  of  the  shipment  and 
give  a  bill  of  lading  which  assumed /responsibility  for  the 
description  of  the  shipment. 

Large  Orders  for  Electrical  Apparatus. — For  installation 
in  the  Curtis  Bay  substation  at  Baltimore,  the  Baltimore  & 
Ohio  Railroad  Company  has  recently  purchased  from  the 
Westinghouse  Electric  &  Manufacturing  Company  of  East 


Pittsl)urgh,  Pa.,  three  500-kw.  rotary  converters,  three 
500-kva.  transformers;  four  50-kva.  transformers,  and  one 
seventeen-panel  switchboard.  This  substation  will  supply 
energy  to  the  Curtis  Bay  coal  pier,  one  of  the  largest  coal 
piers  in  the  country.  Energy  will  be  furnished  to  the  sub- 
station by  the  Baltimore  Consolidated  Gas  &  Electric  Com- 
pany. An  order  amounting  to  approximately  $90,000  has 
also  just  been  received  by  the  Westinghouse  company,  from 
the  Chili  Exploration  Company,  for  two  450-hp.,  self-start- 
ing, three-phase,  50-cycle,  500-volt,  synchronous  motors  for 
compressor  service,  with  shoe  rails,  dampers  and  .starting 
auto-transformers  for  100-per  cent,  power  factor  operation; 
two  10-kw.,  125-volt,  1080-r.p.m.  exciters,  and  two  starting 
panels,  to  be  installed  at  Antofagasta,  Chili.  For  mining 
and  smelting  service  the  Utah  Copper  Company  and  its  al- 
lied interests  have  placed  orders  for  211  vertical  agitator 
motors  for  separating  copper  from  low-grade  ore  and  tail- 
ings by  the  use  of  the  flotation  system;  the  Tacoma  Smelt- 
ing Company  has  ordered  ten  complete  equipments,  con- 
sisting of  motor-generators,  transformers  and  switchboards, 
for  precipitating  smelting  fumes  by  the  Cottrell  process, 
and  the  Butte  &  Superior  Copper  Company  has  placed  orders 
for  a  flywheel  motor-generator,  direct-current  hoisting 
equipment.  Equipments  similar  to  that  purchased  by  the 
Butte  &  Superior  Copper  Company  have  also  been  sold 
to  the  United  Verde  Compan-,  Jerome,  Ariz.,  and  the  Her- 
cules Mining  Company.  Contracts  for  the  complete  elec- 
trical equipment  for  three  large  double-leaf  bascule  lift 
bridges  for  the  City  of  Seattle  have  been  awarded  to  the 
Westinghouse  company.  These  bridges  will  span  the  Lake 
Washington  Canal  and  will  be  among  the  largest  of  their 
type  yet  built,  it  is  claimed.  Each  bridge  will  have  a  total 
over-all  length  of  291  ft.,  with  a  200-ft.  span,  and  will  be 
60  ft.  above  the  water.  The  electrical  equipment  for  each 
bridge  will  consist  of  four  100-hp.,  main  operating  motors 
together  with  a  smaller  motor  for  operating  the  center  lock. 
Two  main  operating  motors  will  be  connected  permanently 
in  series  on  each  leaf  and  will  have  switches  so  that  if  one 
motor  fails  it  may  be  cut  out  and  the  other  motor  left  to 
operate  the  bridge.  Either  motor  alone  will  be  capable  of 
raising  the  leaf  at  reduced  speed.  The  motors  on  each 
leaf  will  be  controlled  by  a  magnet-switch  controller  regu- 
lated by  a  master  switch  in  an  operating  house  on  the  leaf. 
There  will  be  an  operating  house  on  each  leaf,  designated 
as  "north"  and  "south"  operating  house.  Control  panels 
and  master  switches  will  be  installed  in  each  house.  Each 
main  operating  motor  will  have  a  weatherproof  brake 
mounted  on  it.  For  the  center  lock  a  varying-speed,  series- 
wound,  direct-current  motor  will  be  used  operated  by  a 
drum  controller  located  in  the  "south"  operating  house. 
The  installation  and  erectfon  work  will  be  done  by  local 
sub-contractors  in  Seattle.  Among  other  orders  recently 
received  by  the  Westinghouse  Electric  &  Manufacturing 
Company  is  one  from  the  Rochester  (N.  Y.)  Railway  & 
Light  Company  for  its  new  hydroelectric  plant  in  Rochester, 
for  two  12,500-kva.,  11,000-volt,  three-phase,  60-cycle,  180- 
r.p.m.,  vertical  alternating-current  generators  with  directly 
connected  exciters,  and  from  the  Pennsylvania  Lines  West 
for  four  600-amp.  electric  arc  welding  equipments. 


NEW  YORK  METAL  MARKET  PRICES 

r- July  3 ,       , July  11 v 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid     Asked 

£          s        d  £        s       d 

London,   standard   spot 101        15        0  88        0        0 

Prime  Lake 26.25      to  26.75t  26.00  to  26.50t 

Electrolytic     26.00       to  26.50t  25.50  to  26.00t 

Casting' 23.871/2  to  24.12i/2t  23.50  to  23.75t 

Copper  wire 29.00      to  31.00t  29.00 

Lead     7.00  6.50 

Nickel    45.00      to  50.00  45.00  to  50.00 

Sheet  zinc,  f.o.b.  smelter IS.OOf  17.00 

Spelter   10.67%  to  11.17y2  8.9214 

Tin,  straits 39.37y2t  38.50 

Aluminum,   98  to  99  per  cent.    58.00       to  60.00t  57.00  to  59. OOf 

OLD  METALS 

Heavy  copper  and  wire 17.00  to  18. OOt  17.00  to  17.50t 

Brass,    heavy 10.50  to  11. OOt  10.50  to  11. OOt 

Brass,  light    9.00  to    9.50t  8.50  to    9. OOt 

Lead,  heavy .     5.25  to    5.50t  5.00  to    5.25t 

Zinc,   new  scrap 9.00  to    9.50t  8.00  to    8.25t 

COPPER  EXPORTS 

Total  tons  to  July  11 4,913 

tNominal. 
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Corporate  and  Financial 

Dayton  (Ohio)  Power  &  Light  Company. — A  block  of  6 
per  cent  cumulative  preferred  stock  is  being  offered  at  96 
and  accrued  dividend. 

North  American  Light  &  Power  Company,  Moberly,  Mo. — 

A  new  issue  of  $50,000  of  three-year  6  per  cent,  first  lien 
and  refunding  collateral  trust  gold  notes  due  on  May  1, 
1919,  has  been  sold  at  par  and  interest. 

Southern  California  Edison  Company,  Los  Angeles, 
Cal. — In  his  annual  report  to  the  stockholders  for  the  year 
ended  Dec.  31,  1915,  John  B.  Miller,  president  of  the  com- 
pany, states:  "The  uncertainty  as  to  what  either  the  con- 
tinuance of  the  war  or  its  cessation  might  bring  forth,  has 
made  it  seem  wise  to  your  board  to  follow  a  very  conserva- 
tive policy  and  keep  your  company  in  as  strong  a  position 
as  possible  without  in  any  way  neglecting  any  precautions 
for  insuring  the  continuity  and  excellence  of  the  service 
and  always  having  a  due  regard  toward  meeting  the  rea- 
sonable demands  of  the  public  for  extensions.  While  this 
section  of  the  country  has  not  benefited  as  have  other  sec- 
tions in  a  business  activity  due  to  so-called  war  contracts, 
signs  of  improvement  in  business  conditions  have  been 
apparent,  and  a  somewhat  more  liberal  policy  of  exten- 
sions for  new  business  has  prevailed  during  the  last  few 
months  of  the  year.  Under  these  circumstances,  the  state- 
ment of  earnings  should  be  regarded  as  favorable.  Dur- 
ing the  year  the  company  contracted  service  to  18,125  hp. 
in  motors,  236,629  50-watt  equivalent  in  lamps,  and  11,535 
kw.  in  lamp  socket  appliances;  a  combined  additional  load 
contracted  for  amounting  to  36,960  kw.,  or  49,280  hp.  The 
fact  that  notwithstanding  the  business  depression  prevail- 
ing during  the  greater  part  of  the  year,  the  above  large 
amount  of  business  was  added  to  our  lines  and  the  addi- 
tional fact  that  the  total  power  developed  by  •  companies 
operating  in  this  section  of  southern  California  is  ap- 
proximately 250,000  hp.,  is  convincing  evidence  of  our  be- 
lief that  the  company  will  always  have  a  lucrative  market 
for  its  output.  It  should  be  borne  in  mind,  too,  that  not- 
withstanding the  very  substantial  amount  of  new  busi- 
ness added,  this  added  business  is  not  at  present  reflected 
in  the  earnings — the  result  of  a  curtailed  use  by  con- 
sumers due  principally  to  the  general  business  depression. 
As  general  conditions  more  nearly  approach  normal  this 
added  load  will,  without  any  additional  expenditures  for  con- 
nections, show  considerable  increases  in  earnings."  The 
statement  of  earnings  for  1915  compared  with  1914  was 
given  as  follows: 

1915  1914 

Gross    earnings $4,933,116  $4,855,140 

Operating    expense 2,218,618  2,332,164 

Net   earnings    $2,714,498  $2,522,976 

Interest   and    amortization 1,003,181  892,010 

Balance    $1,711,317  $1,630,966 

Reserve   for    depreciation 700,000  700,000 

Balance    $1,011,317  $930,966 

Dividends  and  miscellaneous  charges...  928,625  921,896 

Balance    $82,692  $9,070 

Previous    surplus 230,942  221,872 

Surplus    $313,634  $230,942 

Virginia   Railway   &   Power   Company,    Richmond,   Va. — 

At  the  annual  meeting  of  the  company  to  be  held  on  July 
20  the  stockholders  will  be  asked  to  approve  an  increase  in 
the  authorized  amount  of  preferred  stock  from  $8,000,000 
to  $9,000,000,  the  additional  stock  to  be  issued  as  required 
for  improvements,  extensions  and  betterments.  The  com- 
pany at  the  present  time  has  $7,698,400  of  preferred  stock 
outstanding. 

Wisconsin  Power,  Light  &  Heat  Company  of  Milwaukee, 

Wis. — This  company  has  been  organized  to  merge  the 
properties  at  Beaver  Dam,  Fox  Lake,  Horicon,  Berlin, 
Omro,  Portage,  Baraboo,  Cambria,  Pardeeville,  Green  Lake 
and  Neshkoro  in  southwestern  Wisconsin.  The  Wiscon- 
sin Railroad  Commission  has  authorized  a  $1,000,000  stock 
issue  and  a  $2,065,000  bond  issue,  the  immediate  proceeds 
of  which  will  be  used  to  construct  a  new  15,000-kw.  steam 
generating  station  at  Portage,  and  transmission  lines  to 
the  value  of  approximately  $1,000,000  to  join  the  several 
properties,  and  to  retire  the  underlying  bonds  against  the 


present  property.  The  company  is  a  subsidiary  organiza- 
tion to  the  Central  Utilities  Securities  Corporation,  which 
also  controls  the  Wisconsin  River  Power  Company  at 
Prairie  du  Sac,  and  the  Southern  Wisconsin  Power  Com- 
pany at  Killjourne,  which  are  water  power  properties  and 
will  be  operated  in  conjunction  with  the  new  steam  plant 
at  Portage.  The  better  plants  on  the  small  properties  will 
be  continued  in  operation,  while  others  will  be  shut  down. 
John  I.  Beggs  will  be  president  of  the  new  company,  and 
the  directors,  while  not  yet  announced,  it  is  understood  will 
be  Milwaukee  and  Chicago  men. 

Western  Canada  Power  Company,  Ltd. — The  gross  earn- 
ings of  the  company  for  1915  were  $316,554  and  the  operat- 
ing expenses  were  $89,627,  leaving  a  credit  balance  of  $226,- 
927,  this  balance  being  insufficient  to  meet  the  interest  on 
the  first  mortgage  bonds,  which  amounted  to  $250,000,  while 
interest  on  the  refunding  mortgage  bonds  of  the  company 
and  interest  payable  on  current  account  were  not  earned 
by  the  company.  The  loans  to  the  company  secured  by 
pledges  of  its  first  mortgage  bonds  and  the  other  net  cur- 
rent liabilities  of  this  company  amount  to  nearly  $550,000. 
The  company  will  require,  in  addition,  $100,000  to  install  the 
third  generating  unit.  A  protective  committee  in  New  York 
City,  representing  the  holders  of  the  notes,  which  are  se- 
cured by  the  refunding  mortgage  bonds  of  the  company,  was 
able  to  effect  a  compromise  with  the  committee  represent- 
ing the  holders  of  the  first  mortgage  bonds,  whereby  it  is 
proposed  among  other  things:  That  the  holders  of  the  first 
mortgage  bonds  will  convert  two  years'  interest  coupons 
amounting  to  $500,000  into  debentures  of  the  company,  pay- 
able in  ten  years,  with  interest  at  the  rate  of  7  per  cent 
per  annum;  and  that  the  holders  of  the  notes,  secured  by 
refunding  mortgage  bonds,  will  procure  these  bonds  to  be 
converted  into  ordinary  shares  of  the  company,  and  there- 
upon cancelled,  and  that  an  issue  of  preferred  shares  shall 
be  made  and  sold  to  realize  sufficient  to  pay  off  all  current 
liabilities  of  the  company,  and  to  provide  sufficient  funds 
for  the  installation  of  a  third  generating  unit  in  the  com- 
pany's power  house  at  Stave  Falls.  In  order  to  carry  out 
the  terms  of  this  compromise,  and  to  avoid  the  sale  of  the 
company's  properties  in  foreclosure  proceedings,  it  is  nec- 
essary that  the  holders  of  the  $2,495,000  par  value  of  the 
shares  of  the  company,  now  issued  to  the  public,  should  sub- 
scribe for  a  sufficient  number  of  the  proposed  new  issue  of 
preferred  shares  to  realize  $374,240  in  cash.  It  is,  there- 
fore, proposed,  at  the  ensuing  annual  meeting  of  the  com- 
pany, to  be  held  on  July  15,  to  enact  by-laws  reducing  the 
paid-up  capital  of  the  company  from  $5,000,000  to  $1,000,- 
000,  and  to  issue  to  each  shareholder  one  fully  paid  share 
for  each  lot  of  five  fully  paid  shares,  now  held  by  him.  The 
noteholders'  protective  committee  has  procured  the  forma- 
tion of  a  syndicate  in  New  York  City,  which  will  underwrite 
an  issue  of  at  least  $850,000  of  preferred  shares,  and  the 
noteholders'  protective  committee  will  offer  these  preferred 
shares  to  noteholders  and  to  the  shareholders  at  the  price 
of  $80  per  share.  Each  shareholder  is  requested,  for  each 
lot  of  five  shares  now  held  by  him,  to  subscribe  for  at 
least  two  new  preferred  shares  of  the  par  value  of  $100 
each,  and  to  pay  therefor  $80  per  share,  in  cash,  and,  upon 
such  payment  being  made,  each  shareholder,  in  addition  to 
receiving  out  of  the  reduced  capital  stock  of  the  company, 
one  share  in  five  of  his  present  holdings,  will,  in  case  the 
issue  of  preferred  shares  is  not  over-subscribed,  receive 
from  the  noteholders'  protective  committee  four  additional 
fully  paid  ordinary  shares  of  the  company  for  every  two 
preferred  shares  allotted  to  him.  In  other  words,  in  case 
the  issue  of  preferred  shares  is  not  over-subscribed,  a  pres- 
ent holder  of  five  ordinary  shares  of  the  company,  who 
subscribes  and  pays  for  at  least  two  preferred  shares,  on 
the  terms  mentioned  above,  will,  in  the  reconstruction  of 
the  company,  obtain  the  same  number  of  ordinary  shares 
as  he  now  holds.  The  company,  which  now  has  $9,000,000 
of  mortgage  bonds  of  both  classes  outstanding  will,  after 
its  reconstruction  as  proposed,  have  only  $5,000,000  first 
mortgage  bonds  outstanding;  the  refunding  mortgage  bonds 
being  converted  into  ordinary  shares.  There  will  be  $5,- 
000,000  of  ordinai-y  shares  as  at  present,  and  the  $850,000 
of  preferred  shares  and  $500,000  of  debentures  vnll  largely 
represent  additional  moneys  subscribed  and  paid  into  the 
treasury  of  the  company. 
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New  Utility  and  Industrial  Companies 

The  Cedar  I'oint  (Ohio)  Utilitie.s  Company  has  been  in- 
corporated with  a  capital  stock  of  .$10,000  by  E.  B.  King, 
R.  K.  Ramsey,  H.  A.  l^unn  and  others. 

The  Hanover  (Kan.)  Light  &  Power  Company  has  been 
incorporated  by  Henry  H.  Collier,  J.  A,  Hopkins  and  others 
to  sui)ply  electrical  service  in  Hanover. 

The  Marvell  Klectric  Light  &  I'ower  Company  of  Marma- 
duke.  Ark.,  has  been  chartered  with  a  capital  stock  of 
$15,000  by  A.  Bertig,  S.  Bertig  and  others. 

The  Tetersburg  (Mich.)  Electric  Light  &  Power  Company 
has  been  incoi  poiated  with  a  capital  stock  of  $5,000  by 
William  Schroeder,  William  L.  McAran  and  others. 

The  Highhmd  Light  &  I'ower  Company  of  Green,  Kan., 
has  been  granted  a  charter  with  a  capital  stock  of  $40,000. 
The  incorporators  are:  J.  S.  Barry,  William  Steinfeldt  and 
others. 

The  Bondville  (HL)  Electric  Company  has  been  granted 
a  charter  with  a  capital  stock  of  $1,500  to  supply  elec- 
tricity in  Bondville  by  J.  C.  Flowers,  G.  B.  Talbott  and 
others. 

The  Perry  (HI.)  Light  &  Power  Company  has  been  in- 
corporated by  J.  I.  Vertrees  and  others.  The  company  is 
capitalized  at  $5,000  and  proposes  to  supply  electricity  in 
Perry. 

The  S.  &  F.  Protection  Auto  Light  Company  of  Lawrence, 
Mass.,  has  been  incorporated  with  a  capital  stock  of  $10,000 
by  Edward  McAnahy,  Louis  E.  Stevens  and  Edgar  M. 
Earley. 

The  Hale  Light  &  Power  Company  of  Fairfield,  Ala.,  has 
been  incorporated  with  a  capital  stock  of  $10,000.  The 
officers  are:  E.  P.  Kimbrough,  president,  and  M.  H.  Murphy, 
secretary  and  treasurer. 

The  North  Coventry  (Pa.)  Electric  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000  to  operate  in 
North  Coventry  Township.  J.  C.  Murtagh  of  West  Chester 
is  one  of  the  incorporators. 

The  Citizens'  Electric  Light  &  Power  Company  of  Poplar, 
Mont.,  has  been  incorporated  with  a  capital  stock  of  $40,000. 
The  incorporators  are:  J.  M.  Stewart,  James  MacDonald, 
James  Helmer  and  Linden  0.  Johnson. 

The  Quick  Action  Ignition  Company  of  South  Bend,  Ind., 
has  been  incorporated  by  Otto  R.  Beyler,  Gilbert  R.  Dunkle 
and  Emil  E.  Hawkinson.  The  company  is  capitalized  at 
$450,000  and  proposes  to  manufacture  electrical  machinery. 

The  Rock  Light  Company  of  Queens,  N.  Y.,  has  been  in- 
corporated by  E.  B.  and  W.  F.  Rockstrob  and  L.  Kornfield, 
56  Oxford  Avenue,  Richmond  Hill,  N.  Y.  The  company  is 
capitalized  at  $5,000  and  proposes  to  manufacture  and  deal 
in  lamps,  machinery,  etc. 

M.  Watkins  &  Company  of  Brooklyn,  N.  Y.,  has  been  in- 
corporated with  a  capital  stock  of  $30,000  for  the  purpose 
of  manufacturing  and  dealing  in  sewing  machines,  electric 
motors,  power  tables,  etc.,  by  A.  M.  and  M.  Watkins,  8705 
Parkway,  Brooklyn,  N.  Y. 

The  Clemens  Electrical  Corporation  of  Buffalo,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $10,000  to  manu- 
facture and  deal  in  electric  fuses,  soldering  irons,  buzzers, 
transformers,  etc.  The  incorporators  are:  L.  E.  Levee,  J. 
G.  Clemens  and  L.  G.  Smith  of  Farnham. 

The  Southern  Iowa  Electric  Company  has  filed  articles 
of  incorporation  under  the  laws  of  the  State  of  Delaware. 
The  company  is  capitalized  at  $500,000.  The  principal  of- 
fice is  located  in  Wilmington,  Del.,  and  western  office  is  in 
Omaha,  Neb.     Walter  B.  Roberts  is  secretary. 

The  Sumpter  Power  &  Water  Company  of  Spokane, 
Wash.,  has  been  incorporated  with  a  capital  stock  of  $100,- 
000  for  the  purpose  of  developing  power  and  to  distribute 
water  and  electricity  for  lamps  and  motors.  The  incor- 
porators are:  R.  E.  Strahorn,  A.  G.  Smith  and  R.  J.  Danson 
of  Spokane,  Wash. 

The  C.  W.  Kalb  Electric  Company  of  New  York,  N.  Y., 
has  been  incorporated  by  J.  F.  Sandhoff,  W.  S.  Davis  and 
The  Comment  Light  Company  of  Beaver  Falls,  Pa.,  has 
been  chartered  with  a  capital  stock  of  $5,000  to  operate  in 
Moon  Township  by  J.  R.  McNary  and  G.  H.  Pifer  of  Pitts- 
burgh, Pa.;  F.  S.  Miller  of  Jeannette  and  others. 


C.  W.  Kalb,  150  Nassau  Street,  New  York,  N.  Y.  The  com- 
pany is  capitalized  at  $10,000  and  proposes  to  do  a  general 
contracting  and  mechanical  engineering  business,  construc- 
tion and  development  work. 

The  Chotaw  Power  &  Light  Company  has  filed  articles  of 
incorpoiation  under  the  laws  of  the  State  of  Delaware  with 
u  capital  stock  of  $1,500,000  for  the  purpose  of  generating 
and  distributing  electricity  for  lamps,  heaters  and  motors. 
The  incorporators  are:  Herbert  E.  Latta,  Henry  Fari'ow, 
("lenient  M.  Egner,  local  Wilmington  (Del.)   incorporators. 

'J'he  Essex  Electric  Company  of  St.  Johnsbury,  Vt.,  ha.s 
lieen  chartered  with  a  capital  stock  of  $200,000  by  Theo- 
dore W.  Chase  of  Passumpic;  Fred  1).  Oilman,  Harry  H. 
Carr,  Truman  A.  Pierce  and  Charles  C.  Braley,  all  of  Si. 
Johnsbury.  The  company  proposes  to  develop  water  power, 
and  build  storage  reservoirs  on  the  Moose  River  and  its 
tributaries  in  Caledonia  and  Essex  counties  in  Vermont. 


Trade  Publications 

Filters. — The  Famous  Filter  Company,  308  North  Com- 
mercial Street,  St.  Louis,  Mo.,  has  prepared  catalogs  de- 
scriptive of  its  oil  filters  and  gravity  oiling  systems. 

Chandeliers. — The  Beardslee  Chandelier  Manufacturing 
Company,  Chicago,  111.,  is  sending  out  pencil  sketches  of 
ornamental  lighting  fixtures  designated  as  F-6-1  to  F-6-4 
inclusive. 

Ball  Bearings  for  Cottonseed-Oil  Machinery. — The  S  K  F 
Ball  Bearing  Company,  Hartford  Conn.,  has  just  published 
an  attractively  illustrated  bulletin  on  ball  bearings  for 
cottonseed  oil  machinery. 

Electric  Heating  Stove. — The  Stoneware  Electric  Stove 
Works,  Dover,  N.  J.,  has  just  issued  illustrated  folders 
which  contain  information  on  several  types  of  small  elec- 
tric heaters  which  were  recently  described  in  these  columns. 

Regulator  Electric  Iron. — The  Reimers  Manufacturing 
Company,  130  Church  Street,  New  York,  is  sending  out 
an  illustrated  leaflet  which  contains  information  on  its  new 
electric  iron  provided  with  regulating  lever  for  changing  the 
amount  of  heat  while  in  use. 

Trolley-Line  Material  and  Reversing  Planer  Motors. — 
The  Westinghouse  Electric  &  Manufacturing  Company, 
East  Pittsburgh,  Pa.,  has  issued  Leaflet  No.  3554-A  on  its 
reversing  planer  motors  and  descriptive  Leaflet  No.  3881 
on  several  types  of  trolley-line  materials. 

Soot  Cleaners. — The  Vulcan  Soot  Cleaner  Company,  Du 
Bois,  Pa.,  has  prepared  an  attractively  illustrated  catalog 
descriptive  of  its  soot  cleaners.  The  catalog  also  contains 
considerable  information  on  various  kinds  of  soot  and  the 
application  of  the  Vulcan  soot  cleaners  to  different  types 
of  boilers. 

Electric  Ranges. — The  Hughes  Electric  Heating  Com- 
pany of  Chicago  has  issued  its  first  number  of  "Daisy 
Dayload,"  which  is  to  be  published  once  a  month  and  dis- 
tributed to  every  central  station  company  in  the  United 
States  and  Canada.  Each  issue  .will  contain  some  pertinent 
information  regarding  the  relation  of  electric  cooking  to  the 
central  station  manager's  load,  and  also  accounts  of  special 
selling  campaigns  of  electric  ranges. 

Fans,  Motors  and  Generators. — The  Colonial  Fan  &  Motor 
Company,  Warren,  Ohio,  has  just  brought  out  its  1916 
catalog  descriptive  of  alternating-current  and  direct-current 
desk,  oscillating  and  ceiling  types  of  fans.  It  has  also  pub- 
lished Bulletin  No.  43  on  direct-current  bi-polar  generators 
and  motors  with  fractional-horsepower  ratings,  Bulletin  No. 
41  on  single-phase  alternating-current  motors,  and  Bulletin 
No.  40  on  motors  and  generators  of  the  multi-polar  types. 

Circuit  Breaker  Installations. — Under  the  title  "Typical 
I-T-E  Circuit  Breaker  Installations"  the  Cutter  Electrical 
&  Manufacturing  Company,  Philadelphia,  Pa.,  has  as- 
sembled some  interesting  material  regarding  its  product. 
The  book  is  above  the  average  trade  literature  in  its 
method  of  presenting  data  regarding  the  Cutter  Company's 
products.  Many  typical  switchboard  installations  and  ex- 
amples of  engineering  skill  in  their  respective  fields  of 
application  are  illustrated.  The  engineering  data  of  some 
of  the  most  notable  plants  are  of  value.  The  perfection 
of  mechanical  detail  adds  to  the  appeal  of  the  volume. 
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New  England 


AUGUSTA,  ME. — The  Vassalboro,  China 
&  Wiiitl.soi'  Liight  &  I'ower  Company  has 
applied  lo  the  I'ublic  Service  Commission 
;'or  permission  to  issue  $30,000  in  capital 
stocli  antl  $40,000  in  bonds,  tlae  proceeds 
to  be  used  to  acquire  real  estate,  water 
power  privileges  and  water  wheelpits,  gen- 
erators,   switchboards,    pole   lines,    etc. 

BIDDEFOKL),  MK. — The  I'ublic  Utilities 
Commission  has  approved  the  petition  of 
the  York  County  I'ower  Company  of  Bidde- 
ford  to  issue  $51,000  in  bonds. 

JEFFKKSONVlLLiE,  VT. — The  Village 
Trustees  have  granted  the  I'ublic  Electric 
Light  Company  of  St.  Albans  permission 
to  erect  transmission  lines  in  Jeffersonville 
to  furnish  electricity  here. 

LUDLOW,  VT. — The  Electric  Light  Com- 
missioners have  applied  to  the  Public  Serv- 
ice Commission  to  grant  them  a  right  of 
way  through  certain  lands  to  enable  them 
to  erect  a  transmission  line  to  connect  the 
municipal  electric-lighting  system  with  the 
lines  of  the  Colonial  Power  &  Light  Com- 
pany of  Claremont,   N.   H. 

BOSTON,  MASS. — Bids  will  be  received 
by  the  State  Board  of  Insanity  (Michael 
J.  OMeara,  M.  L).),  State  House,  Boston, 
Mass.,  until  July  19,  for  construction  of  the 
following  buildings  :  Boston  State  Hospital, 
(a)  women's  custodial  building,  separate 
bids  for  heating,  plumbing  and  wiring;  (b) 
for  fire  escapes  on  male  infirmary  building  ; 
(c)  extensions  to  sewer  and  water  systems. 
Wrentham  State  Hospital,  (d)  for  dormi- 
tory; (g)  separate  bids  for  erection,  heat- 
ing, plumbing  and  wiring.  Danvers  State 
Hospital  (e)  Nurses'  Home,  separate  bids 
for  erection,  heating,  plumbing  and  elec- 
tric wiring;  (f)  for  store  house  and  serv- 
ice building ;  separate  bids  for  heating, 
plumbing,  wiring  and  elevators,  etc.  West- 
boro  State  Hosipital  (g)  alterations  to 
Wards  1  and  4  ;  separate  bids  for  heating, 
plumbing  and  wiring.  Massachusetts  School 
for  Feeble-Minded  (h)  Recreation  Building, 
erection  only.  Separate  bids  for  each 
building  in  each  group.  Kendall,  Tavlor 
&  Co.,  93  Federal  Street,  Boston,  Mass., "are 
architects. 

WINCHENDON,  MASS. — The  property 
of  the  Winchendon  Electric  Light  &  Power 
Company,  including  the  power  station  in 
Centreville  and  Whitney  and  all  water 
rights,  except  at  Woodcock  Mills,  in  Water- 
ville,  has  been  purchased  by  C.  D.  Parker 
&  Company  of  Boston.  Mr.  Whitney  of  the 
Winchendon  power  company  has  entered 
into  a  20-year  contract  with  the  new  own- 
ers to  furnish  power  at  his  machine  shop. 
F.  W.  Nourse  has  been  retained  as  man- 
ager. 

PROVIDENCE,  R.  I. — The  Darrow  Mann 
Company,  of  Boston,  Mass.,  coal  dealers, 
las  leased  a  portion  of  the  harbor  sea  wall 
and  will  install  a  coal-handling  plant. 
About  $300,000  will  be  expended,  including 
550,000   for   equipment. 

GROTON,  CONN.— The  contract  for  fur- 
lishmg  electricity  at  the  United  States  sub- 
marine base  and  navy  station  at  New  Lon- 
lon.  Conn.,  has  been  awarded  to  the 
nunicipal   electric  plant   at   Groton. 


Construction 

New.s  cf  Projects,  Plans,  Hid.s  and  ("on- 
tracls.     Notes  on  Work  Under  Way 


Middle  Atlantic 

BATAVIA,  N.  Y.— The  City  Council  has 
iecided  to  reject  bids  submitted  under 
terns  Nos.  10  and  16  of  the  specifications, 
or  street  lamps  and  fixtures,  because  the 
ype  of  100-cp.  lamps  is  considered  unsatis- 
factory. New  bids  will  be  asked  for  when 
he  Council  decides  upon  the  style  and 
capacity  of  lamp   desired. 

BINGHAMTON,  N.  Y.— The  Binghamton 
-light.  Heat  &  Power  Company  has  ob- 
ained  control  of  the  Hobart  farm,  west  of 
rohnson  City,  on  which  it  will  erect  a 
lew  i)ower  plant,  to  cost  about  $500,000. 
Che  plant  will  be  synchronized  with  the 
)0wer  plants  of  Endicott,  Johnson  &  Com- 
)any,  thereby  affording  the  shoe  factorv 
)ower  in  case  of  emergency.  The  present 
)0wer  station  in  Binghamton  will  serve  as 
in  auxiliary  pTant.  The  com,panv  is  under 
he  management  of  W.  S.  Barstow  &  Com- 
)any  of  New  Y'ork. 

CANISTEO,  N.  Y.— Arrangements  are 
)^enig  made  by  the  Canisteo  Light  &  Power 
Company,  recently  organized,  to  install  an 
'lectric  plant  to  supply  electrical  service 
lere.  The  engine  room  of  the  Superior 
=legister  Company,  it  is  understood,  will  be 
ised  as  a  power  station  bv  the  company. 
..  A.  Larrowe,  L.  A.  Walsh  and  others  are 
nterested. 

CORTLAND,  N.  Y.— The  Cortland  Coun- 
y  Traction  Company  is  contemplating  the 
nstallation  of  a  1500-kw.  General  Electric 
team  turbine  with  one  Wheeler,  jet  tvpe, 
:onnenser. 

DUNKIRK,  N.  Y'.— The  report  of  F.  W. 
iallard,   consulting   engineer,   of   Cleveland. 


Ohio,  to  the  City  Commissioners  recom- 
mends extensions  and  improvements  to  the 
municipal  electric-light  and  water  station, 
involving  an  expenditure  of  about  $200,000. 
He  also  recommends  purchasing  outright 
the  franchise  of  the  Dunkirk  Electrical  & 
Power  Company,  now  controlled  by  A.  W. 
Cummings. 

RIPLEY",  N.  Y^ — The  Public  Service  Com- 
mission has  approved  the  construction  of  an 
electric-light  plant  and  distribution  plant 
by  Alfred  Huntington  and  the  exercise  of  a 
franchise  in  the  fire  district  of  the  town  of 
Ripley.  Mr.  Huntington  has  purchased  the 
property  of  the  Ripley  Electric  Company 
which  operates  in  part  of  this  district. 

SY^RACUSE,  N.  Y.— Plans  are  being  con- 
sidered for  the  installation  of  new  lighting 
system  in  James  Street.  At  present  there 
are  25  arc  lamps  on  the  thoroughfare  and 
it  is  proposed  to  replace  them  with  about 
140  incandescent  lamps. 

DU  BOIS,  PA. — The  installation  of  an 
ornamental  street-lighting  system  in  Du 
Bois  is  under  consideration  by  the  City 
Council. 

HARRISBURG,  PA.  —  Charters  have 
been  granted  by  the  State  Department  to 
the  following  companies :  The  Lykens 
Township  Electric  Company,  Heigens  Town- 
ship Electric  Company,  Berrysburg  Electric 
Company,  Hubley  Township  Electric  Com- 
pany, Killinger  Electric  Company  and  Mif- 
flin Township  Electric  Company.  Each 
company  is  capitalized  at  $5,000.  John 
Pfeiffer  of  Tower  City,  Pa.,  is  treasurer  of 
all  of  the  comi^anies. 

MONACA.  PA. — The  borough  of  Monaca 
has  engaged  H.  O.  Swoboda,  Empire  Build- 
ing, Pittsburgh,  as  consulting  engineer  for 
the  purpose  of  conducting  negotiations  with 
the  local  electric-light  company.  The  Bor- 
ough Council,  it  is  reported,  is  contemplat- 
ing taking  over  the  franchise  held  by  the 
company. 

NEW  CASTLE,  PA. — Charters  have  been 
granted  to  13  new  electric  companies  to 
operate  in  the  western  part  of  the  State, 
with  headquarters  in  New  Castle.  The 
companies  are  to  operate  in  the  districts 
for  which  they  are  named  and  are  given 
the  name  of  Lawrence  after  the  town  name, 
ns  follows:  They  are  the  Bessemer  Bor- 
ough, New  Wilmington,  Hickory  Township, 
Mahoning  Township,  Neshannock  Township. 
North  Beaver  Township,  Perry  Township. 
Pulaski  Township,  Taylor  Township.  Union 
Township,  Wilmington  Township  and  Wam- 
pum Lawrence  Township  Electric  Com- 
panies. Each  company  is  capitalized  at 
$10,000.  The  incorporators  are  :  J.  C.  Ches- 
nut,  L.  B.  Round,  C.  H.  Akens.  H.  M.  Wood 
and  M.  Pendleton,  all  of  New  Castle. 

NEW  OXFORD,  PA. — The  Borough 
Council  has  granted  the  Hanover  (Pa.) 
Light,  Heat  &  Power  Company  a  franchise 
to  construct  and  operate  an  electric-light 
plant  in  New  Oxford  for  a  period  of  30 
years.  The  company  was  also  given  a  five- 
year  contract  for  street-lighting  under 
which  it  is  to  furnish  four  250-cp.  and 
thirty  50-watt  lamps. 

Y^ORK,  PA. — The  City  Council  is  con- 
sidering the  installation  of  a  new  lighting 
system  on  George  and  Market  Streets. 

BLOOMFIELD,  N.  J. — Plans  are  being 
prepared  by  the  architects  of  the  Snrague 
Electric  Works  of  the  General  Electric 
Company  for  the  construction  of  a  new 
building  in  the  Watsessing  section  of 
Bloomfleld.   to  cost  about   $500,000. 

HAMMONTON,  N.  J. — The  fire,  water 
and  light  committee  of  the  Hammonton 
Council  has  recommended  that  gas  lamps 
which  are  in  use  on  certain  streets  be 
discontinued  and  electric  incandescent 
lamps    be    substituted. 

PATERSON,  N.  J. — Bids  will  be  received 
at  the  office  of  the  supervising  architect. 
Treasury  Department,  Washington.  D.  C. 
until  Aug.  8,  for  conduit  and  wiring  svs- 
tem,  lighting  fixtures,  etc.,  in  the  United 
States  po.st  office  at  Paterson,  N.  J.  For 
details   see   proposal   columns. 

VINELAND,  N.  J. — Plans  and  specifica- 
tions prepared  by  Lewis  &  Roth  of  Phila- 
delphia, Pa.,  electrical  engineers,  for  ex- 
tensions and  improvements  to  the  munici- 
pal electric-light  plant  (to  cost  from  $70,- 
000  to  $80,000)  have  been  approved  by  the 
Borough  Commissioners.  It  is  understood 
that  bids  will  soon  be  asked  for  the  worTv. 
FEDERALSBTT.RG,  MD. — The  electric 
plant  and  flour  mill  of  the  Idlewild  Elec- 
tric   Light,     Heat    &    Power    Company    of 


Federalsburg    was    recently     destroyed    by 
fire,  causing  a  loss  of  about  $15,000. 

ST.  MICHAELS,  MD. — The  City  Council 
is  considering  issuing  $8,000  in  bonds  for 
the  installation  of  an  electric-light  and 
power  plant. 

WHITEHALL,  MD. — Preparations  are 
being  made,  it  is  reported,  by  M.  N.  Faulk, 
John  F.  Wiley  and  John  P.  Mays  for  the 
erection  of  a  transmission  system  to  supply 
electricity  for  lamps  and  motors.  Energy 
to  operate  the  system  will  be  obtained  from 
the  generating  station  of  the  Fiber-Fabric 
Company. 

ItlCHMOND,  VA. — At  the  annual  meet- 
ing of  the  Virginia  Railway  &  Power  Com- 
pany of  Richmond,  to  be  held  July  20,  the 
stockholders  will  be  asked  to  approve  an 
increase  in  capital  stock  from  $8,000,000  to 
$9,000,000,  the  proceeds  to  be  used  for  im- 
provements and  extensions  to  the  system. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington,  D. 
C,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  the  following  sup- 
plies: Brooklyn,  N.  Y.,  Schedule  9872 — 
four  fireroom  hoist  engines,  four  tui'ning 
gear  motors  ;  Schedule  9885 — miscellaneous 
desk  and  bracket  fans.  Boston,  Mass., 
Schedule  9874 — miscellaneous  condenser, 
circulating,  etc.,  pumps.  Philadelphia,  Pa., 
Schedule  9873 — 6000  ft.  interior  communi- 
cation cable,  2175  ft.  telephone  cable.  Vari- 
ous navy  yards.  Schedule  9880 — miscellane- 
ous globes,  miscellaneous  prismatic  reflec- 
tors;  Schedule  9879 — 45,000  weatherproof 
sockets.  Mare  Island,  Cal.,  Schedule  9875 
— two  induction  motors.  Norfolk,  Va., 
Schedule  9870 — -14  disconnecting  and  oil 
switches,  and  three  500-kw.  transformers. 
Applications  for  proposals  should  designate 
the  schedule  desired  by  number. 

WASHINGTON,  D.  C. — Foreign  trade 
opportunities  are  announced  by  the  Bureau 
of  Commerce  reports  as  follows:  No.  21,575 
— The  bureau  is  informed  that  the  govern- 
ment of  one  of  the  Latin-American  coun- 
tries is  interested  in  the  purchase  of  wire- 
less field  telephone  installations  and  equip- 
ment for  distances  of  about  100  miles. 
Catalogs  with  price  lists  and  full  particu- 
lars should  be  sent  to  consular  representa- 
tive in  the  United  States.  No.  21.610 — An 
American  consular  officer  in  Canada  reports 
that  a  newly  organized  company  for  the 
manufacture  of  thrashing  machines  in  his 
district  is  in  the  market  for  certain  wood- 
working and  metal-working  machinery  and 
electric  motors,  etc.  A  complete  list  of 
the  equipment  may  be  obtained  from  the 
bureau  or  its  district  offices.  No.  21,611 — 
A  business  man  in  South  Africa  informs 
an  American  consular  officer  of  his  desire 
to  secure  the  exclusive  agency  for  small 
ice-making  plants  suitable  for  stores,  hotels, 
dairy  and  fruit  farms.  No.  21,665 — The 
commercial  attache  of  the  Department  of 
Commerce  in  Russia  reports  that  a  firm  in 
the  Caucasus  district  desires  to  enter  into 
commercial  relations  with  American  manu- 
facturers of  cotton  gins,  etc.,  sawmill  in- 
stallations, electric  motors,  refrigerating 
machinery,  wire-rope  machinery,  etc.  No. 
21.670 — An  American  consular  officer  in 
Norway  reports  that  an  agent  in  his  district 
desires  the  agency  for  an  automobile  not 
already  represented  in  that  country.  The 
man  is  particularly  interested  in  electric 
and  gasoline  trucks.  Correspondence  may 
be  in  English.  No.  21,713 — A  firm  in 
France  informs  an  American  consular 
officer  that  it  desires  to  represent  Ameri- 
can manufacturers  of  household  requisites, 
such  as  electric  irons,  meat  choppers,  coffee 
mills,  etc.  No.  21,715 — An  American  con- 
sular officer  in  Spain  reports  that  <a  manu- 
facturer of  electric  materials  and  sanitary 
articles  is  in  the  market  for  electrical  appa- 
ratus, bell  fixtures  <and  plumbers'  supplies. 
Correspondence  may  be  in  English.  No. 
21,748 — The  representative  of  a  company, 
recently  organized  in  France  for  the  pur- 
pose of  developing  trade  between  the  United 
States  and  France,  Italy  and  Spain,  de- 
sires to  enter  into  direct  commercial  rela- 
tions with  American  manufacturers  of 
pharmaceutical  products,  moving-picture 
films,  electric  magnetos,  machinery,  etc. 
Further  information  may  be  obtained  on 
application  to  the  Bureau  of  Foreign  and 
Domestic  Commerce,  Department  of  Com- 
merce, Washington,  D.  C,  and  its  branches. 


Nortli  Central 

CALUMET,  MICH. — Bids  will  be  re- 
ceived by  the  Board  of  Education.  Calumet. 
Mich.,  until  .Tuly  24  for  construction  of 
grade  school  building,  separate  bids  to  be 
submitted  as  follows :  General  construc- 
lion.  heating  and  ventilating,  heat  regula- 
tion, jjlumbing,  sewering  and  gas  fitting, 
electric  wiring,  clock  gong  and  fire  signal 
systems.  Plans  and  specifications  are  on 
ille  in  the  office  of  Edward  Ulseth.  Calumet 
and  at  the  office  of  John   D.   Chubb,  archi- 
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tt'ft,  10!t  Noitli  ncarboni  Streot,  I'liiciiKO, 
111.  J.  VV'.  Dowiiiiig  ia  secretary  of  school 
board. 

DKTUOIT.  MICH.— Bids  will  be  received 
b.v  GeorKo  II.  K»'nkcll,  cornmi.ssioner  of  i)ul)- 
lic  works,  Uctroit.  until  July  21,  for  fur- 
nisliiiiK  I'liiiipiiu'iit  for  tin-  new  nuinlclijal 
<-onrt  l)uildinK:.  Separate  i>roi)osals  to  be 
submitted  on  electrie-linlUinK  fixtures  and 
electric  clock  system. 

I'ONTIAC,  MICH. — Plans  are  beinp  pre- 
pared by  Ia'O  J.  Heenan,  architect,  for  ex- 
tensive improvements  to  the  old  Welch 
plant  on  South  Safjinaw  Street,  for  the 
Monroe  Motor  Compan.N'.  The  work  will  in- 
clude the  erection  of  new  power  house,  ship- 
pinK  docks  and  installntion  of  sprinkler  and 
iieatiiiK   s.\stems. 

AKUON,  t)H10 — The  Akron  Belt  Line 
Kailroad  Company,  recently  incorporated 
with  a  capital  stock  of  $2.')0,000,  is  planning 
(o  build  an  electric  railway  from  Akron  to 
New   J.,ondon. 

AKUON,  OHIO— The  Northern  Ohio  Trac- 
tion <fc  Ijisht  Company  of  Akron  has  ap- 
plied to  the  I'ublic  Utilities  Commission 
for  permission  to  issue  $14,O7r),00O  in  bonds, 
the  proceeds  to  be  used  to  refund  outst.and- 
ing  bonds,  retire  jireseiit  obligations  of  the 
company  and  for  proposed  improvements,  to 
cost   approximately   $1,955,300. 

BOWLING  GREEN,  OHIO. — Bids  will 
be  received  by  J.  E.  Shatzel,  secretary  of 
the  board  of  trustees  of  the  Bowling  Green 
State  Normal  College,  Bowling  Green,  until 
July  21  for  various  work  in  construction 
of  a  new  fireproof  building,  including  elec- 
trical   equipment    and    fixtures. 

CINCINNATI,  OHIO. — The  board  of  trus- 
tees of  the  Young  Men's  Christian  Associa- 
tion has  acquired  a  54-ft.  strip  adjoining 
the  site  for  the  proposed  new  building,  on 
which  the  power  department  building  will 
be   erected. 

CLEVELAND.  OHIO. — Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies.  City  Hall,  Cleve- 
land, until  July  19,  for  one  5-ton,  one  3-ton, 
one  1-ton  and  three  1500-lb.  motor  trucks, 
complete  with  all  appliances,  etc..  for  the 
Department  of  Public  Utilities,  division  of 
water.  Specifications  may  be  obtained  on 
application  to  the  office  of  the  deputy  com- 
missioner of  water,  Room  211,  City  Hall. 

COLUMBUS,  OHIO. — The  Columbus 
Railway,  Power  &  Light  Company  is  plan- 
ning to  erect  a  new  tran.smission  line  to  the 
southeast  section  of  the  city  to  supply 
electricity  to  the  factories  in  "that  section. 
The  cost  of  the  lines  is  estimated  at  $80,000. 

COSHOCTON,  OHIO.— Work  has  begun 
on  the  construction  of  the  new  power  house, 
to  cost  $25,000,  for  the  Ohio  Service  Com- 
pany, which  is  to  take  the  place  of  the  old 
building  on  North  Fourth  Street. 

HOOKSTOWN,  OHIO — The  Hookstown 
Light  Company,  recently  incorporated,  to 
supply  electrical  service  in  Hookstown,  will 
erect  a  transmission  line  from  Rochester  to 
Hookstown  to  supply  electricity  to  towns  in 
(his  vicinity.  Electricity  will  be  secured 
from  the  power  plant  on  Cheat  River.  J.  R. 
McNary  and  G.  H.  Pifer  of  Pittsburgh,  Pa., 
are  interested  in  the  company. 

OXFORD,  OHIO— The  City  Council  has 
authorized  the  trustees  of  the  municipal 
electric-light  plant  to  prepare  plans  and 
specifications  for  improvements  and  new 
machinery  required  for  the  municipal  plant. 

SANDUSKY,  OHIO. — The  City  Commis- 
sion has  decided  to  install  a  six  circuit  re- 
peater fire-alarm  system  to  take  the  place 
of  the  present  three-circuit  system,  to  cost 
about  $2,025. 

SPRINGFIELD,  OHIO. — The  City  Coun- 
cil has  awarded  the  contract  for  installing 
globes  and  sockets  for  the  new  ornamental 
street-lighting  system  to  the  Gray  Electric 
Company,   at   $9.65  per  standard. 

SULPHUR  GROVE.  OHIO.— Plans  have 
been  prepared  by  Schenck  &  Walker  of 
Dayton,  Ohio,  architects,  for  the  construc- 
tion of  a  centralized  school  for  Wayne 
Township  at  Sulphur  Grove,  which  will 
have  its  own  electric  and  heating  plants. 
The  cost  is  estimated  at  $30,000.  Post 
office  address,  Sulphur  Grove,  R.  F.  D. 
from  Osborne. 

UPPER  SANDUSKY,  OHIO.— The  Pub- 
lic Utilities  Commission  has  authorized  the 
I  lardin-Wyandott  Lighting  Company  of 
Kenton  to  isspe  $25,000  in  bonds,  to  erect 
a  transmission  line  between  Kenton  and 
lJpi)er   Sandusky. 

BERRY',  KY. — Mr.  Bowman  of  Dry 
Ridge,  Ky.,  it  is  reported,  has  applied  to 
the  Board  of  Trustees  for  a  franchise  tio 
install  an  electric-light  and  power  plant 
in   Berry. 

FORT  THOMAS,  KY'. — The  Altamount 
Hotel  Comiiany  of  Fort  Thomas  is  prepar- 
ing to  let  contracts  for  the  construction  of 
a  power  building  on  the  Ohio  River  to  serve 
the  hotel  and   its  surrounding  buildings. 


LANCASTER,  KY. — The  local  d.ctric- 
liKht  iilaiit  has  been  |nirclias<'d  by  th(! 
Light  *i  Development  of  SI.  l.,ouis.  Mo. 
Ua.\'   Schooles   Is  in  charge  of   the  i)laiit. 

ALTON.  ILL.— The  installation  of  new 
sti'eet-lighliiig  units  la  under  consideration 
by  the  city  ollidals. 

ALTON,  ILL.  -Bids  will  be  received  by 
the  Board  of  Administration,  Cai)itol  Build- 
ing, Springfield,  111.,  until  Aug.  1,  for  im- 
provements at  the  Alton  State  Hospital, 
neai-  I'jjpor  Alton,  as  follows:  Light  and 
power  service  wiring  and  outside  lighting  ; 
two  custodial  buildings  ;  separate  bids  will 
be  received  on  the  general  work,  heating, 
and  electrical  work.  Plans  and  specifica- 
tions for  the  above  work  may  be  obtained 
on  api)lication  to  James  B.  Dibelka,  state 
architect,  130  North  Fifth  Avenue,  Chi- 
cago,   111.,    ui)on   deposit  of   $10. 

1>LEASANT  HILL,  ILL.— The  Village 
Board  is  considering  plans  for  the  instal- 
lation of  an  electric-light  plant  in  I'leasant 
Hill.  The  plant  will  probably  be  operated 
as  a  private  enterprise  and  later  taken  over 
by  the  village. 

TEUTOPOLIS,  ILL. — Plans  are  being 
considered  by  the  Village  Board  for  the  in- 
stallation of  an  electric-lighting  system  in 
Teutopolis. 

WOODSTOCK,  ILL. — Improvements  to 
the  municipal  electric-lighting  system  are 
under  consideration.  It  is  proposed  to  issue 
bonds  for  the  improvements  or  sell  the  plant 
to  a  private  company. 

BEAVER  DAM,  WIS. — The  City  Council 
is  considering  the  installation  of  an  orna- 
mental street-lighting  system  in  the  busi- 
ness portion  of  the  town. 

CAMBRIA.  WIS. — The  Wisconsin  Power, 
Light  &  Heat  Company  of  Milwaukee  is 
planning  to  install  a  street-lighting  sys- 
tem in  Cambria.  Lamps  of  60,  80,  100 
and  250  cp.  will  be  used. 

PORTAGE,  WIS. — The  Wisconsin  Power, 
Light  &  Heat  Company  is  reported  to  have 
awarded  general  contract  for  construction 
of  power  station  in  Portage  to  Worden- 
Allen  Company,  208  South  La  Salle  Street, 
Chicago.  Woodmansee  &  Davidson,  20.S 
South  La  Salle  Street,  Chicago,  111.,  are 
engineers. 

RHINELANDER,  WIS.— The  power  plant 
of  the  Rhinelander  Light  &  Power  Company 
at  Hat  Rapids  is  being  entirely  recon- 
structed, and  a  new  switchboard  installed. 

WASHBURN,  WIS. — The  Washburn 
Electric  Light  &  Power  Company  is  in  the 
market  for  either  one  three-phase  or  three 
single-phase  voltage  regulators.  The  com- 
pany is  installing  a  new  street-lighting 
system,  consisting  of  58  posts  mounted  with 
200-cp.  Mazda  lamps,  to  be  completed  in 
September. 

FOLEY',  MINN.— The  St.  Cloud  Public 
Service  Company  has  purchased  the  prop- 
erty of  the  Foley  Electric  Light  &  Power 
Company.  It  is  expected  that  the  local 
plant  will  be  closed  down  and  energy  sup- 
plied from  the  transmission  lines  of  the 
St.  Cloud  company. 

GILBERT,  MINN. — The  YV^ater  and 
Light  Department  is  contemplating  the  in- 
stallation of  a  new  street-lighting  system 
in  the  business  section  of  the  city. 

HASTINGS.  MINN. — Bids  will  be  re- 
ceived by  the  State  Board  of  Control,  State 
Capitol  Building,  St.  Paul,  Minn.,  until 
July  24  for  materials  for  telephone,  fire- 
alarm-  and  watchman's  clock  systems  for 
the  Hastings  State  Asylum.  Copies  of  plans 
and  specifications  may  be  obtained  at  the 
office  of  the  Hastings  State  Asylum,  Hast- 
ings, and  at  the  office  of  Charles  L.  Pills- 
bury  Company,  engineers,  St.  Paul  and 
Minneapolis. 

RED  WING,  MINN. — Bids  will  be  re- 
ceived by  the  State  Board  of  Control,  State 
Capitol  Building,  St.  Paul,  Minn.,  until 
.July  24  for  electric  fixtures  for  State  Train- 
ing School,  Red  Wing,  in  accordance  with 
plans  and  .specifications,  which  may  be  seen 
nt  office  of  the  superintendent  .of  the  State 
Training  School,  Red  Wing,  and  at  the 
office  of  Charles  L.  Pillsbury  Company, 
engineers,   St.   Paul   and   Minneapolis. 

EARLVILLE,  IOWA — The  Town  Council 
has  entered  into  a  contract  with  the  Iowa 
Railway  &  Light  Company  of  Cedar  Rapids 
to  supply  electricity  to  operate  the  munici- 
pal electric-light  system. 

MOUNT  AYR.  TOY^A. — The  Mount  Ayr 
liight  &  Power  Company  is  contemplating 
t'hanging  its  system  from  direct  to  alter- 
nating current  and  to  erect  transmission 
lines  to  neighboring  towns. 

MUSCATINE,  IOWA — The  installation  of 
an  ornamental  lighting  system  on  several 
streets  is  under  consideration  by  the  light- 
ing committee. 

SEARSBORO,  IOWA. — The  Grinnell 
(Iowa)  Electric  &  Heating  Company  has 
applied  for  a  franchise  to  supply  electricity 
for  commercial  purposes  in  Searsboro. 


SIOUX  JtAPlDS,  lOVVA.— The  Northern 
Iowa  Gas  &  Electric  Company  is  planning 
to  change  ihe  distribution  system  in  Sioux 
Itajiids  from  220  volts,  dlreia  current,  to 
220  volts  alternating  current.  The  local 
plant  will  be  clo.sed  down  and  electricity 
will  be  transmitted  from  the  Humboldt 
plant  to  supply  the  local  service. 

WADIONA,  IOWA — The  Council  is  coii- 
sidt-ring  the  question  of  granting  C.  Mill(;r 
&  Sons  an  electric-lighting  franchise  in 
Wadena. 

ALTIONBURG,  MO.— The  installation  of 
a,  municii)al  electric-light  plant  in  Alten- 
burg  is  under  consideration. 

JAMIOSTOWN,  N.  D. — I'lans  have  been 
prepared  by  A.  J.  O'Shea  of  Fargo,  archi- 
tect, for  a  new  power  house  and  smoke- 
stack for  the  Western  Electric  Company  of 
Jamestown. 

ONI  DA,  S.  D. — A  petition  is  being  circu- 
lated asking  that  the  City  Council  call  an 
election  to  submit  the  proposal  to  issue 
bonds  for  the  purchase  of  the  plant  of  the 
Onida  Electric  Light  &  I'ower  Company. 

BEATRICE,  NIOB. — Preliminary  plans 
have  been  submitted  for  the  installation  of 
an  additional  350-kva.  generating  unit  in  the 
municipal    electric-light    plant. 

FAIRBURY,  NEB. — A  stock  company  is 
being  organized  for  the  purix)se  of  supply- 
ing electricity  to  the  towns  of  Daykin, 
Western  and  Plymouth,  providing  that  satis- 
factory franchises  can  be  obtained.  The 
company  will  be  capitalized  at  $25,000.  A. 
F.  Kollman  is  interested. 

GRAND  ISLAND,  NEB. — Plans  have 
lieen  completed  for  construction  of  a  power 
and  ice  plant  for  the  Soldier's  and  Sailors' 
Home,  Grand  Island,  Neb.  Leo  Mathews, 
Slate  House,  Lincoln,  is  secretary  board 
of  control. 

NEHAWKA,  NEB. — The  local  electric- 
light  plant,  owned  by  E.  M.  Pollard,  was 
recently   destroyed  by   fire. 

PLYMOUTH,  NEB. — Local  business  men 
have  organized  a  company  with  a  capital 
stock  of  $20,000  for  the  purpose  of  supply- 
ing electricity  in  Plymouth.  The  company 
will  be  known  as  the  Plymouth  Light  & 
Lower  Company  and  proposes  to  obtain 
energy  to  operate  the  system  from  Beatrice 
or  Fairbury. 

AUGUSTA,  KAN  ■ — Plans  are  being  con- 
sidered by  the  Wichita  Natural  Gas  Com- 
pany, the  largest  operator  in  the  Augusta 
oil  "fields,  to  utilize  electricity  to  operate 
its  works.  If  the  present  plans  are  car- 
ried out  the  entire  belt  in  Butler  will  soon 
be  lighted  by  electricity.  The  company 
proposes  to  erect  a  large  plant  on  the 
Varner  farm,  with  sufficient  output  for 
pumping  1000  wells.  It  is  proposed  to  use 
electric  motors  instead  of  gas  engines  for 
pum.ping    purposes. 

GARFIELD,  KAN. — The  Council  is  con- 
sidering calling  an  election  to  vote  on  the 
proposal  to  issue  $10,000  for  the  installa- 
tion of  an  electric  lighting  system. 

KANSAS  CITY.  KAN. — The  Sulzberger 
&  Sons  Packing  Company  of  Kansas  City 
will  soon  purchase  part  of  the  electricity 
used  at  its  plant  from  the  municipal  elec- 
tric plant.  The  company  has  its  own  elec- 
tric plant. 

SCOTT  CITY'.  KAN. — The  Sugar  Com- 
pany of  Scott  City  has  recently  acquired 
22,000  acres  of  land,  which  is  to  be  devel- 
oped by  irrigation,  energy  to  be  furnished 
by  the  central  stations  of  the  company, 
idxtensions  to  transmission  lines  will  be 
tnade. 


Southern  States 

BOONE,  N.  C. — Plans  are  being  consid- 
ered by  the  Boone  Pork  Lumber  Company 
for  the  construction  of  a  hydroelectric  plant 
at  Boone's  Fork  Falls.  David  R.  Shearer 
is  electrical  engineer  for  the  company. 

ATHENS,  GA. — A  bill  has  been  intro- 
duced in  the  State  Legislature  asking  for 
an  appropriation  of  $40,000  for  construction 
of  an  electric-light  and  power  plant  at  the 
University  of  Georgia  at  Athens,  and  also 
for  .$50,000  for  erection  of  building  and 
dormitory. 

CORDELLE,  GA. — At  an  election  to  be 
held  Aug.  3  the  proposal  to  issue  $50,000  in 
bonds  for  the  installation  of  a  municipal 
electric-light  and  power  plant  will  be  sub- 
mitted to  the  voters. 

MACON,  GA. — Bids  will  be  received  at 
(he  office  of  the  supervising  architect, 
Treasury  Department,  Washington.  D.  C, 
until  Aug.  3  for  plumbing,  heating  and 
lighting  repairs  at  the  United  States  pest 
Dllice  and  court  house  at  Macon,  Ga.  For 
details  see  proposal  columns. 

SAVANNAH.  GA. — The  City  Council  has 
approved  two  resolutions  authorizing  com- 
mittees appointed  to  make  investigations 
relative  to  the  establishment  of  a  municipal 
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lectric'-light  plant  and  the  construction  of 
belt  line  railway  to  furnish  the  manu- 
icturers  of  the  city  with  better  shipping 
icilities. 

PENSACOLA,  FLA. — The  State  Legis- 
iture  has  passed  a  bill  authorizing  George 
I.  Hervey  of  Pensacola  to  construct  and 
lierate  an  electric  railway  on  Port 
arrancas  and  Fort  McRae  military  reser- 
itions. 

TAMPA,   FLA. — Plans   are   being  consid- 

ed.  it  is  reported,  for  the  construction 
r  an  electric  railway  from  St.  I'etersburg 
)  Tampa,  a  distance  of  about  20  miles, 
eorge  Gnndy,  Sr.,  and  Lewis  B.  Brown  of 
I.  Petersburg  are  interested. 

NASHVILLE,  TENN. — An  ordinance  is 
eing  considered  by  the  City  Council  pro- 
iding  for  a  bond  issue  at  $1,500,000  for 
16  erection  of  a  municipal  electric-light 
lant. 

FAIRHOPE,  ALA. — The  installation  of  a 
unicipal    electric-light    plant    in    Fairhope 

under  consideration. 

EDWARDS,  MISS. — Plans  are  being  pre- 
ired  by  X.  A.  Kramer  of  Magnolia,  con- 
ilting  engineer,  for  the  installation  of  a 
unicii)al  electric-light  plant  in  Edwards. 

GE()K(J1i:TOWN,  miss. — Plans  are  being 
•epared  b.v  X.  A.  Kramer,  consulting  en- 
neer  of  Magnolia,  Miss.,  for  the  construe- 
on  of  a  municipal  electric-light  plant  and 
ater-works    system. 

LAKE  CHARLES,  LA. — Plans  have  been 
•epared  for  the  installation  of  a  small 
ectric  plant  to  operate  the  Calcasieu 
iver  bridge  when  completed.  The  cost  is 
;timated  at  $2,600.  For  further  informa- 
on  address  F.  H.  Franklin,  Lake  Charles. 
WHITE    CASTLE,    LA.— The    installation 

an  electric-light  plant  and  water-works 
stem  in  White  Castle  is  under  considera- 
)n. 

CANADIAN,  OKLA. — At  an  election  held 
cently  the  proposal  to  grant  a  franchise 
r  the  installation  of  an  electric-light  plant 

Canadian  was  carried. 

DEWAR,  OKLA. — The  Henryetta  (Okla.) 
ectric  Light  Company  is  contemplating 
stalling-  an  electric-lighting  system  in 
iwar. 

DURANT,  OKLA. — The  City  Council  has 
lopted  a  resolution  to  sell  the  municipal 
BCtric  lighting  plant  of  Durant  (Okla.)  to 
le  Durant  Ice  &  Light  Company,  at  $18,- 
)0.  The  municipal  plant  has  been  closed 
)wn  for  some  time. 

aOLTRY,  OKLA. — Bids  will  be  received 
itil  .July  20  for  construction  of  an  electric- 
?ht  plant  for  the  city  of  Goltry.  The  Ben- 
im  Engineering  Company,  Colcord  Build- 
g,  Oklanoma  City,  has  charge  of  the  en- 
neering    work. 

MILBURN,  OKLA. — At  an  election  held 
cently  the  proposal  to  issue  $9,000  in 
)nds  for  the  installation  of  an  electric- 
;hting  system  in  Milburn  was  defeated. 
PECKHAM,  OKLA. — The  Oil  Fields  Short 
me  Electric  Railway  of  Oklahoma  Citv.  re- 
mtly  incorporated  with  a  capital  stock  of 
!00.000.  contemplates  the  construction  of 
1  electric  railway  from  Peckham  to  Bra- 
an,  a  distance  of  16  miles.  J.  A.  Frates, 
".,  and  J.  H.  Grant  are  interested  In  the 
impany. 

ALTO.  TEX.— The  property  of  the  Alto 
ght  &  Power  Company,  it  is  reported,  has 
■en  purchased  by  the  Parsons  Gold  Mining 
Milling  Company.  The  new  owners,  it 
understood,  will  make  improvements  to 
le  plant  and  install  new  machinery. 

HALLETSVILLE,  TEX.— An  oil-burning 
igine  will  be  installed  at  the  municipal 
ectric-Iight  plant,  at  a  cost  of  about 
'.700. 

JACKSONVILLE.  TEX.— The  Interstate 
lectric  Corporation  has  purchased  the 
ectric-light  plant  and  ice  factory  of  the 
icksonville  Ice  &  Electric  Company.  Im- 
■ovements,  it  is  understood,  will  be  made 
the  property. 

PARTS,  TEX. — The  Southwestern  Tele- 
tone  Company  is  planning  to  erect  a  new 
change  here  soon  to  replace  the  building 
cently   destroyed   by   fire. 

PLAINVIEW,  TEX.— The  Texas  Utilities 
impany  is  planning  to  install  a  500-hp. 
I-burning  engine  at  its  local  plant  and  ex- 
nsions  to  its  transmission  system. 

SWEETWATER,  TEX.— Bids  will  be  re- 
ived for  the  construction  of  a  fireproof 
urt  house,  including  plumbing,  heating 
id  wiring.  C.  H.  Page  &  Brothers  of  Aus- 
1  are  architects.  For  further  informa- 
)n  address  John  H.  Cochran,  county 
dge. 

WHARTON,  TEX.— The  Texas  Southern 
ectric  Company  of  Victoria  has  awarded 
ntract  to  J.  T.  Williams  for  the  erection 
an  addition  to  its  power  house  in  Whar- 
n.  Extensive  improvements  are  contem- 
ited  to  the  plant  here. 


Pacific  States 

EVERETT.  WASH.— Louis  Lesh,  city 
clerk,  has  filed  nine  applications  for  water 
rights  in  tl>e  Sultan  River,  the  water  to  be 
diverted  from  nine  separate  points  to  be 
used  for  development  of  electrical  energy 
for  transmission  to  Everett,  and  for  other 
puri)Oses. 

OTHELLO,  WASH.— Plans  are  being 
considered  by  O.  G.  Vroom  and  Dr.  H.  J 
Coventry  of  Othello  for  the  installation  of 
an  electric-light  plant  in  the  basement  of 
the  Hotel  Hibbard  to  supply  electricity  for 
lighting  the  hotel  and  adjacent  business 
houses  in  Othello.  It  is  proposed  to  install 
a  plant  with  sufficient  output  to  light  the 
streets    and    residences    of   the   entire    town. 

SOUTH  BEND,  WASH.— Preparations 
are  being  made  by  the  Willapa  Power  Com- 
pany for  the  construction  of  a  jiower  dam 
and  700  ft.  of  pipe  line  on  the  South  Fork 
River.  A  fall  of  45  ft.  will  be  secured, 
which  will  develop  more  than  twice  the 
power  needed  in  South  Bend  at  the  present 
time. 

SPOKANE,  WASH.— The  .school  board 
of  Spokane  has  asked  both  the  Washington 
Water  Power  Company  and  the  Spokane 
Heat,  Light  &  Power  Company  to  submit 
bids  for  furnishing  electricity  separately 
for  each  school  in  the  city. 

SPOKANE,  WASH.— The  contract  for  the 
c'oiistruction  of  a  steam  heating  and  electi'ic 
power  plant  for  the  Spokane  Heat,  Light 
&  Power  Company,  successor  to  the  Mer- 
cliants'  Central  Heating  Company,  to  Por- 
ter Brothers  of  Spokane,  at  $88,000.  The 
(•(luipment  will  include  ten  700-hp.  boiler.H 
and  three  turbo-generator  units  with  a 
(otal  capacity  of  6000  kw.  Contracts  have 
been  placed  for  equipment.  E.  Darrow  is 
manager  and  Harry  A.  Flood  is  president 
of  the-  company. 

SPOKANE,  WASH.  —  The  Spokane 
(Wash.)  Valley  Power  Company  has  peti- 
tioned the  City  Council  for  a  franchise  to 
supply  electricity  for  lamps  and  motors  and 
steam  heating  in  the  city  of  Spokane. 
Under  the  "plan  of  the  power  development 
announced  by  the  company,  the  Spokane 
River  banks  will  be  overflowed  for  six 
miles,  extending  from  the  power  site  at  the 
old  smelter  to  a  point  midway  between 
Natatorium  and  Downriver  Parks.  At  the 
Downriver  Park  bridge  the  river  level  will 
be  raised  4  ft.  above  the  low  water  stage, 
creating  a  lake  of  still  water.  It  is  esti- 
mated that  the  river  level  can  be  raised 
80  ft.  by  a  dam  at  the  north  end  of  the 
rock  gorge  at  the  smelter.  H.  S.  Stoolflre 
is  secretary  of  the  company. 

VANCOUVER,  WASH.^The  Portland 
Railway.  Light  &  Power  Company,  it  is 
reporte.d.  is  planning  to  construct  a  large 
transformer  station  near  the  interstate 
bridge,  across  the  Columbia  River,  between 
Vancouver,  Wash.,  and  Portland,  Ore. 

PORTLAND.  ORE. — The  contract  for 
electric  wiring  in  the  Public  Auditorium 
has  been  awarded  to  P.  A.  Bauman  of 
Portland   at   $27,895. 

SEASIDE,  ORE. — The  City  Council  has 
granted  the  Pacific  Power  &  Light  Com- 
pany a  25-year  extension  to  its  electric 
franchise  in  Seaside.  The  company  has 
signed  a  contract  for  lighting  the  streets 
of  the  city  which  will  effect  a  saving  of 
$1,000  per  annum.  Work  will  begin  at 
once  on  the  erection  of  a  high-tension  trans- 
mission line  from  Astoria  to  Seaside,  and 
other  extensive  changes  in  the  equipment 
of  the  Seaside  plant  will  be  made.  Floyd 
J.   Keys  is  local  manager. 

FRESNO,  CAL. — In  the  sundry  civil  bill 
which  recently  passed  the  House  of  Repre- 
.scntatives  in  Washington,  $250,000  was  ap- 
propi'iated  for  improvements  in  the  Yosem- 
ito,  of  which  $150,000  will  be  used  for  the 
construction  of  a  hydroelectric  power  plant 
lor   the  use  and  benefit  of  the  park. 

HAYWARD.  CAL. — The  Chamber  of 
Commerce  has  appointed  a  committee  to 
confer  with  the  City  Trustees  regarding  the 
installation  of  an  electrolier  lighting  sys- 
tem  on   the  principal   streets   of   the   city. 

KENNETT.  CAL. — The  United  States 
Smelting  &  Refining  Company  is  planning 
to  install  an  electrolytic  zinc  plant  at  the 
Mammoth  Copper  Company  (a  subsidiary) 
works  at  Kennett,  at  a  cost  of  about 
$.350,000. 

MERCED.  CAL.— The  City  Trustees 
have  appointed  a  committee  to  canvass  the 
property  owners  in  regard  to  the  proposed 
electrolier  lighting  system  in  the  business 
district. 

SAN  LEANDRO,  CAL. — The  installation 
of  a  new  street-lighting  system,  consisting 
of  electroliers  mounted  with  lamps  of  250 
cp.  will  be  recommended  by  the  Town 
Board. 

1  'OC  ATELLO,  IDAHO. — Arrangements 
are  being  made  to  begin  work  on  a  prelimi- 
nary survey  for  the  erection  of  an  electric 
transmission    line    for    the    Utah    Power    & 


Light  Company  of  Salt  Lake  City  from  the 
Utah   line   to  I'ocatello. 

ROCKLAND,  IDAHO.— Application  has 
been  made  by  J.  E.  Marsh  and  H.  B.  Logan 
of  Rockland  to  the  I'ublic  Service  Commis- 
sion for  a  certificate  of  necessity  for  the 
construction  of  a  power  plant  and  trans- 
mission lines  to  supply  electricity  in  Rock- 
land and   four  adjoining  towns. 

SALT  LAKE  CITY,  UTAH.— The  Utah 
Power  &  Light  Company  is  erecting  an  elec- 
tric transmi.s.sion  line  between  Springville 
and  Mohrland,  at  a  cost  of  about  $500,000. 
Negotiation.s,  it  is  reported,  are  under  way 
relative  to  equipping  the  Denver  &  Rio 
Grande    Railroad    for    electrical    operation. 

KINGMAN,  ARIZ. — The  Desert  Power  & 
Water  Company  of  Kingman  is  in  the  mar- 
ket for  a  3000-hp.  turbo-generator  set,  con- 
densers and  other  equipment.  The  com- 
pany will  install  without  delay  Edge  Moor 
boilers  of  2000  hp.  R.  W.  Wilde  is  vice- 
president. 

WICKENBURG,  ARIZ. — Bonds  to  the 
amount  of  $12,000  have  been  voted  to  es- 
tablish a  municipal  electric-light  plant  in 
Wickenburg. 

PUEBLO,  COL.— The  City  Commission- 
ers have  adopted  a  resolution  asking  the 
Arkansas  Railway,  Light  &  Power  Com- 
pany to  replace  the  arc  lamps  now  in  use 
with  new  lamps.  Provision  has  also  been 
made  for  the  installation  of  additional 
lamps. 

LORDSBURG,  N.  M.— The  Eighty-five 
Mining  Company  has  placed  orders  for  ma- 
chinery, duplicating  the  present  equipment 
of  its  electric  power  i)lant,  which  will  in- 
crease the  output  by  450  hp.  A.  J.  Inter- 
rieden    is   manager. 

MOGOLLON,  N.  M. — Surveys  have  been 
completed  by  Earl  C.  Cleaveland  for  a  pro- 
posed hydroelectric  plant  to  he  built  in  this 
section  to  supply  power  to  operate  the  ma- 
chinery in  the  mines  in  this  district.  About 
1500   hp.  will  be  developed. 


Canada 

PEACE  RIVER,  ALTA. — Plans  have 
l)een  prepared  by  W.  D.  Cromarty,  Uni- 
versity of  Alberta,  Edmonton,  for  the  in- 
stallation of  an  electric  generating  plant. 
For  further  information  address  W.  D. 
(;;romarty,  secretary  to  the  department  of 
public  works,  Ottawa,  Ont. 

SAULT  STE.  MARIE.  ONT. — Tenders 
will  be  received  by  H.  F.  McNaughten.  sec- 
retary of  public  works  department.  Depart- 
ment of  Public  Works,  Ottawa,  until  July 
21,  for  construction  of  court  house  at  Sault 
Ste.  Marie,  separate  tenders  to  be  submitted 
for  heating  and  ventilating  and  plumbing 
and  electric  wiring.  Plans  and  specifica- 
tions may  be  seen  at  the  office  of  the 
sheriff.  Sault  Ste.  Marie,  and  at  the  above 
department. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  assistant  purchasing  agent,  the 
Panama  Canal.  24  State  Street,  New  York, 
N.  Y.,  until  Aug.  23,  for  the  purchase  of 
engines  and  generators,  steam  boilers,  air 
compressors,  condenser,  feed  water  heat- 
ers, steam  pump  and  air  receivers,  offered 
for  sale  by  the  Panama  Canal.  For  de- 
tails see   proposal   columns. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington.  D.  C  until 
Jiil.v  31  for  furnishing  steel  car  wheels, 
journal  bearings,  steel  castings,  steel  cable, 
chains,  steel  pijie,  pipe  fittings,  air  com- 
pressor, panel  boards,  electric  wire,  flexible 
conduit,  steel  conduit,  electrical  attach- 
ments, solder,  comptometers,  etc.  Blanks 
;ind  gener.al  information  relating  to  this 
circular  (No.  1062)  may  be  obtained  from 
the  above  office  or  from  the  offices  of  the 
Mssistant  purcliasing  agents.  24  State 
Street,  New  York,  N.  Y.  :  614  Whitney-Cen- 
tral Building,  New  Orleans,  La.,  and  Fort 
IVTason,  San  Francisco,  Cal. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal.  Washington.  D.  C.  until 
July  17.  for  furnishing  roofing  steel,  steel 
bars,  ammonia  pipe,  copper  nails,  sheet  cop- 
per, magnet  wire,  pothead  wire,  electrolite, 
light  fixtures,  ceiling  fixtures,  electric  fix- 
tures, lantern  fixtures,  panel  board  and  box, 
electric  fuses,  etc.,  for  Ancon  Hospital  lava- 
tory. Blanks  and  general  information  relat- 
ing to  this  circular  (No.  1061)  may  be  ob- 
tained at  the  above  office  and  at  the  offices 
of  the  assistant  purchasing  agents.  24  State 
Street.  New  York.  N.  Y.  :  614  Whitnev-Cen- 
tral  Building.  New  Orleans,  La.,  and  Fort 
Mason.  San  Francisco,  Cal. 
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1,180, 2:34.  Railway  Sake-Runnino  Dk- 
VICK ;  A.  H.  AiiRUS,  Spit  Road  ]Mosn\aii, 
Now  South  Wali'.s,  Australia.  App.  111«m1 
Jaij.  IS,  IDll.  Contact  rails  on  trai'U- 
wa>'. 

1,1S9,22'5.  Railway  Sakis-Runnino  Disvtcr. : 
A.  R.  AiiK»«,  Spit  J{oa(l  Mosnian,  New 
South  Walos,  Australia.  App.  fllod  Jan. 
IS,    1!H1.      Ha.s  a  rovcrsiuK  ti'aolc  i>OMtact. 

1,1S1),22(!.  Railway  Sakio-IUinninc.  Devick  ; 
A.  K.  Annus,  Spit  Koail  Alosnian,  Now 
South  Walos,  Australia.  App.  Illod  Jan. 
IS,    litll.      ArraiiKoniont  of  ooiitai-ts. 

1,1S9,22S.  Eleotuical  TitoThx-TivE  Device; 
A.  H.  Kakken,  Wilkinsburg',  I'a.  App. 
filod  iMarch  24,  191-1.  For  resetting  under- 
potontial  trip. 

l,lS9,23-4.  IOlectric  Measuring  Instru- 
ment; H.  W.  Brown,  Wilkinsburg.  Pa. 
App.  filed  Oct.  8,  1910.  Of  the  motor 
type. 

1,189,235.  Bond;  J.  R.  Brown,  Mansfield, 
Ohio.  App.  filed  April  G,  liUl.  Pro- 
tector sleeve  surrounds  stranded  con- 
ductor. 

1,1S9,2;U).  Duplex  Telegraph  System;  W 
JM.  Bruce,  Jr.,  Springfield,  Ohio.  App. 
filod  Nov.  7,  1913.  Uses  quick  and  slow 
relays. 

1,189,240.  Electrical  Relay;  A.  W.  Cop- 
ley, Wilkinsburg,  Pa.  App.  filed  July  24, 
1912.      For  circuit  breakers. 

1,189.260.  Engine  Starter;  C.  L.  Ken- 
nedy, South  Braintree,  Mass.  App.  filed 
Sept.  2,^,  1912.  Self-regulating  when  run- 
ning as  a  dynamo. 

1,189,265.  Electrode;  I.  Ladoff,  Wilkins- 
burg, Pa.  App.  filed  July  19,  1913. 
Titanite,  material  sulphur  fluoride,  barium 
as  agent. 

1,189,272.  Lightning  Arrester;  W.  McK. 
McClintock,  St.  Paul,  Minn.  App.  filed 
Aug.   6,   1909.      Block  of  carborundum. 

1,189,274.  Circuit  Interrupter;  H.  F. 
MacDonald,  Wilkinsburg,  Pa.  App.  filed 
Feb.  15,  1912.  Has  auxiliary  power  de- 
vice. 

1,189,276.  Circuit  Interrupter;  J.  N.  Ma- 
honey  and  W.  M.  Austin,  Wilkinsburg, 
Pa.  App.  filed  Sept.  28,  1912.  Has 
wiping  carbon   terminals. 

1,189,290.  Control  System  ;  C.  Renshaw, 
Edgewood  Park,  Pa.  App.  filed  June  9, 
1914.      For  electric   railway,    motors. 

1,189,292.  Control  System;  L.  G.  Riley, 
Wilkinsburg,  Pa.  App.  filed  May  11, 
1914.  "Bridging"  type  of  transition  from 
series  to  parallel. 

1,189,296.  Variable.  Speed  Motor;  H.  M. 
Scheibe,  Wilkinsburg,  Pa.  App.  filed 
June    5,    1913.       Single-phase    fan    motor. 

1,189,314.  Relay;  C.  R.  Underbill,  New 
Haven,  Conn.  App.  filed  Aug.  4,  1904. 
For   wireless. 

1.189.316.  Circuit  Controlling  Instru- 
ment ;  E.  W.  Vogel,  Oak  Park,  111.  App. 
filed  June  25,  1914.  Operated  by  deflec- 
tion of  railway   rail. 

1.189.317.  Inductive  Telephone  Installa- 
tion ;  H.  "Von  Kramer,  Erdington,  Bir- 
mingham, England.  App.  filed  Nov.  4, 
1910.      For  moving  trains. 

1,189,326.  Impulse  Starter;  P.  A.  Wiley, 
Kokomo,  Ind.  App.  filed  Jan.  19,  1916. 
For  giving  quick  starting  flow  to  mag- 
netos. 

1.189.340.  Locomotive  or  Car;  A.  F.  Batch- 
elder,  Schenectady,  N.  Y.  App.  filed  June 
9,  1915.  Swivel  truck  to  relieve  side 
pressure    of   electric    locomotives. 

1.189.341.  Electric  Locomotive;  A.  F. 
Batchelder,  Schenectady,  N.  Y.  App. 
filed  March  16,  1916.  Cab  construction 
removing  danger  of  contact  with  live 
parts. 

1,189,356.  Electrical  Furnace;  P.  Eyer- 
mann,  Witkowitz,  Austria-Hungarv.  App. 
filed   Dec.    5,    1912.      Has  tiltable  crucible. 

1,189,364.  Automatic  Telephone  Switch  ; 
A.  E.  Keith,  Chicago,  111.  App.  filed 
Nov.  15,  1911.  Uniform  motion  con- 
trolled  by  push  buttons. 

1,189,370.  Gas-Igniting  Sy'stem  ;  W.  Low- 
man,  Silver  Creek,  Neb.  App.  filed  July 
19,  1915.  Has  an  electrically  opened 
valve. 

1,189,374.  Ignition  Dynamo;  C.  T.  Mason, 
Sumter,  S.  C.  App.  filed  March  15,  1915. 
For  two-cylinder  engines. 

1,189,392.  Circuit  Interrupter;  C.  Aal- 
borg  and  T.  S.  Pukerud,  Wilkinsburg, 
Pa.  App.  filed  July  24,  1911.  Main  and 
arcing  terminals  mounted  on  separate 
arms. 

1,189,400.  Electric  Regulator  for  Incu- 
bators ;  W.  W.  Smith.  Hawthorne,  Ch.1. 
Filed  March  9,  1915.  For  controlling  the 
action  of  hot  air  currents. 

1,189,409.  Automatic  Motor  Protecting 
Switch  ;  J.  A.  Van  Alstyne,  Sacramento, 
Cal.  App.  filed  June  1,  1915.  Switch 
automatically  opened  and  placed  on 
non-latchable  relation. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents  issued 
July  -t,  19 IC,  prepared  by  Mitchell 
&  Allyn,  41  Park   Row,  New  York. 


1, ISO, 411.  Telephone  Transmission  Sys- 
tem Wherein  Reinporcmng-Repeaters 
Are  Employed  ;  A.  S.  J.  Van  Kestoren, 
Vlissingen,  Netherlands.  App.  filed  Dec. 
19,  1913.  Unnecessary  to  balance  por- 
tions of  lines  or  to  use  reversing 
switches. 

1,189,419.  Controlling  Means  for  Elec- 
tric Signs  ;  W.  Bach,  Atlantic  City,  N.  J. 
App.  filed  Dec.  30,  1915.  Series  of  flex- 
ibly   connected    letter    flanges. 

1,189,435.  Electrical  Connection  ;  W.  S. 
Edmands,  Boston,  Mass.  App.  filed  June 
11,  1915.  For  connecting  a  series  of 
desks  or  the  like. 

1,189,458.  Telephone  Exchange  System  ; 
A.  E.  Lundell,  New  York,  N.  Y.  App. 
filed  May  10,  1915.  Simplified  connector 
circuit. 

1,189,490.  Telephone  Attachment;  E. 
Snaders,  New  York,  N.  Y.  App.  filed 
Dec.  19,  1914.  Phone  can  be  used  with- 
out removing  receiver  from  the  hook. 

1,189,520.  Lighting  Fixture;  H.  C.  Adam, 
St.  Louis,  Mo.  App.  filed  Sept.  12,  1915. 
For  fusing  shield  or  bowl. 

1,189,525.  Telephone  Sy'stem  ;  G.  Bab- 
cock,  Rochester,  N.  Y.  App.  filed  July  5, 
1910.  Can  determine  when  the  line  is 
busy    without    actuating    message    meter. 

1,189,530.  Electric  Switch;  H.  H.  Berry, 
London,  and  W.  J.  Markham,  Birming- 
ham, England.  App.  filed  Nov.  2,  1914. 
Special  toggle  construction. 

1.189.532.  Prod  Pole;  W.  P.  Bishop,  Edna, 
Tex.  App.  filed  Oct.  25,  1915.  Has 
terminals  for  shocking  animals. 

1.189.533.  Portable  Electric-Lamp  Stand; 

A.  Bouchery,  New  York,  N.  Y.  App.  filed 
Jan.  11,  1915.  Can  be  clamped  and  sup- 
ported in  various  positions. 

1,189,546.  Telegraphic  Sending  Machine  ; 
P.  Dinger,  Cleveland,  Ohio.  App.  filed 
April  15,  1909.  Avoids  grounding  frame 
of   machine. 

1,189,565.  Lightning  Conductor;  D.  W. 
Hartsaw,  Bristow,  Okla.  App.  filed  Aug. 
19,  1915.  For  protecting  oil  and  gas 
tanks. 

1.189.581.  Method  of  and  Apparatus  for 
Electric  Welding  of  Metallic  Plates  ; 
C.  H.  Kicklighter,  Atlanta,  Ga.  App.  filed 
Oct.  15,  1913.  Opposes  flow  of  magnetic 
flux  which  causes  self-inductance  and  for 
eliminating  eddy  currents. 

1.189.582.  Method  of  Electric  Welding; 
C.  H.  Kicklighter,  Atlanta,  Ga.  App.  filed 
Nov.  10,  1913.  Welding  metals  into  cyl- 
inders. 

1.189.583.  Method  of  Electric  Riveting  ; 
C.'H.  Kicklighter,  Atlanta,  Ga.  App.  filed 
Nov.  28,  1913.  Rivets  heated  electrically 
and  mechanical  pressure  forms  the  bolt 
heads. 

1.189.584.  Apparatus  for  and  Method  of 
Electric  Fastening  of  Metals  ;  C.  H. 
Kicklighter,  Atlanta,  Ga.  App.  filed 
April  5,  1915.  Series  of  welds  simul- 
taneously   made    by    three-phase    system. 

1,189,630.  Self-Winding  Clock;  F.  M. 
Schmidt,  Brooklyn,  N.  Y.  App.  filed 
Feb.  27,  1915.  Automatic  make-and- 
break  device. 

1,189,657.  Attendant's  Signaling  Sys- 
tem ;  F.  Brinkmann,  Hanover,  Germany. 
App.  filed  July  31,  1914.  Particularly  for 
large  hotels. 

1,189,664.  Neon  Tube  ;  G.  Claude,  Boulogne- 
Sur-Seine,  France.  App.  filed  Feb.  12, 
1915.  Displaces  atmosphere  of  tube 
toward    the   purifying   chambers. 

1,189,685.  Switch;  M.  Guett,  Hartford, 
Conn.  App.  filed  Nov.  21,  1913.  Double 
push-button   switch. 

1,189,703.       Alternating-Current    Motor; 

B.  G.  Lamme,  Pittsburgh,  Pa.  App.  filed 
Jan.  26,  1910.  Commutator  with  50  per 
cent  speed  variation. 

1,189,725.  Method  and  Apparatus  for 
Producing  High  Temperatures  ;  E.  F. 
Northrup,  Princeton  Borough,  N.  J.  App. 
filed  Oct.  8,  1915.  Carbon  resistor  con- 
fined in  space  to  or  from  which  gases 
cannot  readily  pass   (47  claims). 


1,189,728.  Telephone  Repeater;  A.  Hi 
Olsson  and  H.  B.  M.  Pleijel,  Stockholm'' 
Sweden.  App.  filed  Nov.  28,  1914.  Has  i 
two  inducticjii  coil.s,  one  working  with ' 
speech  currents  and  other  with  caUlnr 
currents. 

1,189,735.      Dental  Injector  and  ExTnA< 
tor  ;     J.     C.     Quintin,     La     Manda     Park  ' 
Cal.      App.   filed   Aug.    26,   1915.      Adapted 
to  be  connected  with  compressed  air  and 
electrical  supply  in  model  office  building. 

1,189,738.      Device   for   the   Rectification' 
OF  Alternating   Electric  Currents;  0 
W.    Richardson,    Princeton,    N.    J.       App 
filed  June  5,  1913.     Utilizes  incandescein 
l)Ody. 

1,189,755.       Portable    Electric   Light;   H. 
R.    Van    Deventer,    Sumter,    S.    C.      App'  . 
filed  May  17,  1915.     Generator  driven  bv'  ' 
clock  work. 

1,189,768.      System   of   Electrical  Dihti;: 
nuTiON ;    J.    L.    Woodredge,    Philadelphia 
I'a.     App.  filed  Nov.  26,  1913.    Eliminates, 
momentary    interruptions   for   starting  up' 
synchronous  apparatus. 

1,189,771.    Electrical  Control  Apparati- 
C.    Ambruster,    Roslyn,    Pa.        App.    fll. . 
Sept.  26,  1913.     Master  switch. 

1,189,784.  Trolley-Wire  Hanger;  G.  H 
Bolus,  Mansfield,  Ohio.  Filed  Oct.  22. 
1914.     For  attachment  to  span  wires. 

1,189,791.     Apparatus  for  and  Method  i. 
Exciting   Electric   Oscillations  ;    E.  L. 
Chaffee,    Somerville,    Mass.        App.    filed . 
Nov.  4,  1911.     Uniform  and  regular  oscil- 
lation for  small  damping  and  large  train 
frequency. 

1.189.794.  Electric  Regulation  ;  J.  L. 
Creveling,  New  York,  N.  Y.  App.  filed 
Feb.  26,  1912.  For  charging  storage  bat- 
teries. 

1.189.795.  Mechanical  Horn;  G.  C.  Dean, 
Bronxville,    New    York.      App.    filed    July 

22,  1915.      Series   of   balls  thrust  against 
diaphragm. 

1,189,836.  Telephone  System  ;  E.  Land, 
Grand  Rapids,  Mich.  App.  filed  Jan.  30. 
1905.  Semi-automatic  of  improved  speed 
(eighty-one  claims). 

1.189.847.  Locomotive-Wiring  Fitting;  J. 
Lofgren,  Chicago,  111.  App.  filed  Dec.  3, 
1914.  For  connecting  engine  and  cab- 
carried  wiring. 

1.189.848.  Meter   Panelboard  ;    J.    P.   Mc- 
Grady,  Worcester,  Mass.     App.  filed  Dec. 
21,   1914.      Meters  for  different  room  can 
be  connected  or  disconnected  by  manipu- 1 
lation    of    plugs. 

1.189.855.  Meter-Testing    Device;    T.    E. 
Murray,  Jr.,  Brooklyn,   N.   Y.      App.   filed  ' 
Dec.    2,   1915.      Single  gang  plug  co-oper- ^ 
ates  with  pivoted  levers  of  service  switch.  • 

1.189.856.  Method  of  Localizing  the' 
Burr  at  Electrical  Butt  or  Edge 
Welded  Joints  ;  T.  E.  Murray,  New ' 
York,  N.  Y.  App.  filed  Feb.  18,  1916. 
Flanges  over  ends  and  presses  them  to- 
gether with  welding  curent. 

1,189,862.  Ringing-Current  Interrupter: 
H.  F.  Obergfell,  Chicago,  111.  App.  filed 
May  22,  1912.  Supplies  ringing  current 
to  only  one  section  of  the  circuit  at  a 
time. 

1.189.869.  Liquid  Gage;  F.  L  Remy,  B.  P. 
Remy  and  A.  Berger,  Anderson,  Ind. 
App.  filed  Nov.  13,  1914.  Float  varies 
the  current  going  to  the  gage. 

1.189.870.  Circuit  Make-and-Break  De- 
vice ;  L.  T.  Rhoades,  Mount  Clare,  Pa. 
App.  filed  Oct.  23,  1915.  Contacts  apart 
except  at  intervals  spark  is  being  pro- 
duced. 

1,189,881.  Wireless  Telegraphy;  F.  C. 
Simpson,  Seattle,  Wash.     App.   filed  April  - 

23,  1913.       Employs    adjustable    reed    vi- 
brator   elements. 

1,189,883.  Apparatus  for  Limiting  the 
Traction  of  an  Electromagnet  ;  I.  M. 
Stein,  Long  Branch,  N.  J.  App.  filed 
Nov.  17,  1915.  Concentrates  magnet 
cores  and  confines  excess  fiux  so  it  can 
exert  no  armature  attraction. 

1,189,887.  Method  for  Controlling  the 
Efficiency  op  Mercury  Rectifiers  ;  W. 
Tschudy,  Lynn,  Mass.  App.  filed  April 
15,  1913.  Selects  a  particular  vapor  pres- 
sure on  which  to  operate. 

1,189,891.  Electrical  Relay;  H.  G.  Web- 
ster, Chicago,  111.  App.  filed  April  3, 
1914.  Increased  magnetic  efliciency  for 
telephone  work. 

1,189,895.  Overhead  Trolley  System; 
Samuel  Wilson,  Chicago,  III.  App.  filed 
May  6,  1915.  Trolley  wheel  does  noi 
leave    wire    at    line    intersections. 

1,189,900.  Switch;  V.  G.  Apple,  Dayton, 
Ohio.  App.  filed  Aug.  17,  1914.  Connects 
lamps  in   series  for  dimming. 

1,189,931.  Resistance  Box  and  the  Like; 
A.  Frohne,  Chicago,  III.  App.  filed  Aug. 
31,  1914.  Special  mounting  of  coils  and 
other  parts. 
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Work  of  the  Contractors'  Association 

NO  more  definitely  useful  service  has  been  ren- 
dered by  the  National  Electrical  Contractors' 
Association  to  the  electrical  industry  and  to  the  gen- 
eral public  than  its  work  in  outlining  and  compiling 
desirable  laws  for  the  licensing  of  electrical  contrac- 
tors, and  in  encouraging  the  enactment  of  adequate 
licensing  measures  by  states  and  municipalities. 
Such  measures  strike  directly  at  the  source  of  im- 
proper and  unsafe  wiring,  for  they  insure  that  elec- 
trical work  shall  be  done  by  qualified  and  responsible 
workmen.  Moreover,  state-wide  licensing  will  mini- 
mize the  element  of  politics  and  extend  protection  to 
outlying  communities  which  now  have  little  or  no 
electrical  inspection.  Care  must  be  taken,  however, 
that  no  law  in  its  operation  will  restrict  the  open 
field  of  legitimate  electrical  contracting  work  against 
any  who  are  fully  qualified  to  do  electrical  work. 

Co-operation  in  the  association  to  meet  the  practi- 
cal problems  of  the  business  has  resulted  also  in  a 
plan  of  mutual  liability  insurance,  which  during  the 
year  has  resulted  in  marked  savings  for  the  members 
of  the  association.  The  contractor  is  a  creative  force 
in  the  industry.  His  business  makes  possible  the 
utilization  of  electricity.  Apart  from  the  very  practi- 
cal side  of  seeking  to  establish  uniformity  in  cost 
keeping,  so  that  members  will  not  bid  without  includ- 
ing a  profit  to  themselves,  and  in  otherwise  raising 
the  standards  of  doing  business,  the  National  Elec- 
trical Contractors'  Association  stands  for  the  ad- 
vance of  one  of  the  most  important  branches  of  the 
industry  and  deserves  the  support  of  every  individual 
contractor. 


Southern  Floods  and  Electrical  Supply 

THE  floods  which  swept  over  a  large  portion  of  the 
Southeastern  states  this  week  would  have  seriously 
crippled  a  great  part  of  the  transmission  systems 
in  that  section  were  they  not  interconnected.  Although 
on  one  river  alone  100,000  hp.  of  electrical  generating 
equipment  is  still  being  dried  out,  the  mills  able  to  oper- 
ate are  receiving  energy  from  the  same  lines,  but  gen- 
erated at  other  sources.  This  provides  an  excellent 
demonstration  of  the  advantages  of  interconnected  sys- 
tems to  meet  such  a  sudden  emergency  like  that  occa- 
sioned by  the  unprecedented  floods  in  the  Southern  Ap- 
palachian region.  The  streams  in  that  region,  with  but 
few  exceptions,  fall  in  gradual  descent  from  their  moun- 
tain sources  to  the  fall  line.  The  aggregate  fall  from 
the  sources  of  streams  to  the  sea  is  large  but,  unfortu- 
nately, too  gradual  to  produce  power  cheap  to  develop 
or  free  from  danger  of  backwater.     Another  singular 


peculiarity  of  the  Appalachian  region  is  the  absence  of 
lakes,  so  that  from  end  to  end  of  the  main  chain  there 
is  practically  no  natural  storage  whatsoever.  The  pre- 
vailing hydroelectrical  developments  comprise  a  dam  at 
the  most  favorable  location  on  the  stream  which  backs 
water  over  a  succession  of  three  or  four  shoals  and  thus 
secures  a  head  at  the  point  of  development  usually  be- 
tween the  limits  of  35  ft.  and  50  ft. 

As  previously  pointed  out  in  these  columns,  six  of  the 
great  transmission  systems  covering  the  states  of  North 
Carolina,  South  Carolina,  northern  Georgia  and  a  part 
of  Tennessee  are  now  actually  in  physical  connection 
through  various  traffic  arrangements.  While  the  South- 
em  Power  Company,  which  bore  the  brunt  of  the  flood, 
was  able  to  operate  its  many  steam  reserve  stations,  it 
was  also  able  to  receive  energy  from  the  transmission 
systems  north  and  south.  Although  the  surplus  output 
of  all  the  other  plants  was  at  its  disposal,  it  speaks 
well  for  the  system  that  it  did  not  ask  for  more  than  the 
usual  amount  of  power  which  it  ordinarily  receives 
through  interconnection.  However,  with  complete  in- 
terconnection and  friendly  traffic  relations  as  long  as 
the  steel  tower  transmission  lines  remained  standing, 
the  company  could  have  supplied  its  customers  from 
energy  received  entirely  from  other  systems. 


A  Group  Street  Lighting  System 

THE  brief  paper  by  Ferry  and  Tompkins  on  the 
development  of  a  group  scheme  of  street  lighting 
in  Chicago  contains  data  which  may  prove  valuable 
elsewhere.  The  plan  followed  has  for  its  fundamen- 
tal idea  the  evolution  of  a  series  system  in  which  the 
transformer  units  shall  be  of  favorable  size  and  the 
high-tension  cable  reduced  to  a  minimum.  In  carry- 
ing it  out  the  service  wiring  is  divided  into  group  cir- 
cuits of  perhaps  a  score  of  lamps  each,  taking  conse- 
quently only  about  400  volts,  while  each  group  is  fed 
from  a  single  transformer  on  the  main  series.  The 
result  is  much  lessened  danger  from  high-tension  wir- 
ing, better  transformer  efficiency,  and  above  all  consid- 
erably decreased  cost  in  installation.  Moreover,  on 
the  whole,  reliability  is  increased  from  the  great  de- 
crease in  high  voltage  wiring  for  the  same  amount  of 
service.  The  countervailing  disadvantage  is  the 
necessity  for  special  protection  for  each  lamp  of  each 
group  so  that  one  failure  may  not  put  the  other  lamps 
out  of  business.  This  protection  takes  the  form  of 
the  film  cut-out  socket  well  known  in  the  art  and 
seems  to  be  sufficiently  successful.  This  adds  an  item 
of  expense  which,  however,  is  much  more  than  com- 
pensated by  the  abolition  of  the  small  individual  trans- 
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formers.  Careful  estimates  show  that  the  net  result 
of  the  ^rouj)  arrangement  i.s  a  lar^e  saving  in  capital 
charges,  depending  somewhat  on  the  arrangement  of 
the  circuits  as  respects  the  amount  of  high  tension 
cables  which  must  be  run.  Roughly,  the  gain  per 
lamp  installed  seems  to  run  from  15  to  30  per  cent. 
The  effect  on  up-keep  cannot  yet  be  well  determined, 
but  it  should  be  very  material,  especially  in  overhead 
districts  where  the  menace  of  trees  is  continually  be- 
fore the  operator.  A  few  years  of  experience  will  tell 
the  whole  story,  but  at  the  start  the  project  looks 
promising  and  deserves  a  thorough  trial.  Distribu- 
tion at  high  potential  is  a  necessary  evil  and  when  it 
can  be  relieved  by  any  economical  modification  both 
costs  and  service  are  likely  to  be  bettered. 


Where  Wood  Still  Grows 

IN  most  sections  of  the  country  firing  a  power  plant 
with  wood  would  seem  about  as  w^asteful  as  wind- 
ing its  machines  with  silver  wire.  But  to  remind  us 
that  forests  still  remain  and  that  somewhere  still  a 
real  lumber  industry  flourishes  comes  the  tale  of  the 
station  at  Springfield,  Ore.,  which  thrives  on  the 
waste  product  of  a  great  adjacent  sawmill  to  which 
it,  in  turn,  furnishes  power.  There  are  still  a  few 
wood-burning  plants  in  the  South  and  West,  burning 
refuse  or  otherwise  unmarketable  stuff,  and  the  one 
here  described  represents  the  most  logical  sort  of 
utilization  of  fuel.  It  is  a  case  where  a  lumber  com- 
pany needs  power  and  produces  regularly  an  immense 
amount  of  waste  sawdust,  shavings  and  scraps  which 
must  in  some  fashion  be  put  out  of  the  way.  As  the 
local  central  station  was  practically  next  door  it  was 
a  very  simple  matter  to  arrange  a  barter  of  fuel  for 
steam  and  electric  power  which  seems  to  result  well 
for  both  the  parties  concerned.  The  essential  features 
are  a  reciprocal  contract  based  on  power  generated 
by  the  fuel  and  that  taken  back  by  the  motors,  and  a 
contract  for  steam  supply  for  kilns  and  auxiliaries. 
A  minimum  provision  for  fuel  and  energy  consumed 
safeguards  the  station  as  to  amount  of  service.  The 
mill  requires  a  good  proportion  of  the  power  gener- 
ated, and  while  this  is  supplied  for  a  nominal  profit 
the  net  result  is  a  considerable  saving  since  the  wood 
waste  gives  a  very  much  lower  cost  of  fuel  than 
would  coal  even  under  very  favorable  conditions.  In 
fact,  the  fuel  cost  is  down  to  5  mills  per  kilowatt-hour, 
a  figure  that  might  well  be  envied  by  stations  ten 
times  the  size  and  not  far  from  coal  supply  at  that. 
In  very  few  parts  of  the  country  do  similar  situations 
exist,  yet  wherever  there  is  a  lumber  milling  industry 
large  enough  to  furnish  a  big  and  continuous  supply 
of  refuse  wood  the  matter  is  well  worth  looking  into. 
The  refuse  must  be  burned  anyhow,  and  better  under 
boilers  than  in  the  open.  Now  and  then  a  water- 
power  plant  may  find  such  a  source  of  supply  for  an 
auxiliary,  since  the  mills  work  very  actively  in  the 
months  of  low  water  if  they  do  not  have  to  depend  on 
it  for  power.  The  game  is  well  worth  the  candle 
wherever  the  candle  can  be  found. 


Pure   Science  and    Industrial  Research  i 

THE  presidential  address  of  Dr.  J.  J.  Carty  at  the 
Cleveland  A.  I.  E.  E.  convention  on  the  above  topic 
is  a  clean,  forceful  and  timely  contribution  to  engi-. 
neering  literature.  We  recommend  it  to  our  readers. 
It  is  remarkable  that  the  world  war  should  have  been  so 
great  an  object  lesson  on  the  importance  of  applied  sci- 
ence. All  nations,  combatant  and  neutral  alike,  have 
come  to  see  that  modern  warfare  can  only  be  success- 
fully carried  on  by  means  of  a  vast  industrial  organiza-. 
tion,  a  machinery  army  operated  by  men  behind  the 
machines,  for  the  production  of  the  most  advanced  de- 
structive implements.  In  future,  no  rebellion  can  hope 
to  succeed  without  the  support  of  a  host  of  organized 
machine  shops,  as  well  as  a  host  of  trained  men.  A 
new  and  developed  warlike  invention  may  be  worth  more 
than  an  army  corps. 

But  in  the  more  normal  and  less  brutal  struggle  of 
peace,  the  worldwide  industrial  and  economic  contest, 
success  and  victory  comes  just  as  surely  to  the  peoples 
who  organize  and  work  earnestly  and  scientifically,  as 
in  war.  There  is  no  hope  for  the  nation  that  does  not 
apply  organized  intelligence  and  hard  work  to  its  pro- 
duction. The  organized  intelligence  involves  the  appli- 
cation of  mathematics,  physics,  chemistry  and  econom- 
ics to  the  common  sense  of  industrial  work.  New  prob- 
lems are  constantly  arising,  and  their  economic  solu- 
tions call  for  the  best  brains,  knowledge  and  training 
that  can  be  mustered.  This  is  but  another  way  of  de- 
scribing the  need  of  the  application  of  science  to  in- 
dustry. 

In  this  great  field  of  usefulness,  there  are  many 
branches  and  also  many  successive  concentric  zones  of 
utility,  all  the  way  from  the  improvement  of  science, 
untinctured  with  any  suggestion  of  industrial  needs, 
to  the  betterment  of  industrial  technique,  unrestricted 
by  any  needs  for  enriching  scientific  literature.  Be- 
tween these  two  limits  lie  a  host  of  intermediate  zones 
for  useful  development.  The  universities  naturally 
take  the  lead  in  the  purely  scientific  end  of  the  range, 
partly  because  their  business  is  to  maintain  and  to 
transmit  a  proper  knowledge  of  the  sciences,  and  partly 
because  what  they  discover  they  must  publish.  It  is 
very  difficult  for  the  university  or  the  technical  college 
to  undertake  strictly  industrial  research,  because  indus- 
trial improvements  are  necessarily  either  patented  or 
concealed,  as  far  as  possible,  from  the  eyes  of  com- 
petitors, and  the  spirit  of  concealment  of  knowledge  is 
foreign  to  the  whole  theory  of  teaching  and  learning. 
But  the  universities  can  and  do  train  the  young  men 
who  go  out  to  work  in  all  the  zones  and  branches  of  in- 
dustry. It  is  not  necessary  for  success  in  an  industry 
that  its  leaders  should  be  university  men.  The  neces- 
sary knowledge  of  science,  economics  and  business  can 
be  learned,  by  sufficient  effort,  alone;  but  it  is  the  busi- 
ness of  the  modern  university  to  foster,  instigate  and 
disseminate  the  knowledge  of  these  things.  They  pro- 
vide the  atmosphere  of  patient  inquiry  and  earnest  re- 
search, before  which  all  practical  problems  must  eventu- 
ally yield  their  solutions. 
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It  fortunately  happens  that  in  the  great  variety  of 
ifts  and  natural  endowment,  individuals  differ  so 
/idely  that  they  naturally  scatter  into  different  zones 
nd  branches  of  work.  Some  men  are  gifted  as  sales- 
len,  others  as  operatives,  others  again  as  organizers  or 
xecutives,  others  as  inventors  or  engineers  or  designers 
r  investigators;  but  there  is  ample  work  for  all  types, 
f  the  work  is  properly  organized  and  co-ordinated.  The 
;arty  paper  emphasizes  the  importance  of  setting  scien- 
ifically  trained  men  to  work,  in  a  systematic  way,  at 
idustrial  problems,  and  all  nations  are  beginning  to 
jarn  the  vital  importance  of  this  procedure. 


icreens  for  the  Movies 

^N  first  thought  it  might  be  supposed  that  one  screen 
for  the  projection  of  moving  pictures  is  very  much 
ke  another,  and  that  the  only  problem  in  providing  one 
5  to  get  a  good  diffusing  surface  reflecting  a  large 
mount  of  light.  The  section  of  Mr.  McOmber's  article 
1  this  issue  on  the  lighting  of  the  moving  picture 
leater  gives  this  preconceived  notion  a  severe  jolt.  In 
le  case  cited  it  took  no  inconsiderable  amount  of  care- 
ally  carried-out  scientific  engineering  to  determine  just 
'hat  screen  would  give  the  best  results  for  the  audience, 
nd  what  is  of  particular  interest,  it  turned  out  that  the 
est  screen  for  one  theater  will  by  no  means  necessarily 
e  the  best  for  another,  inasmuch  as  the  viewing  space 
lay  differ  radically  in  shape  in  two  auditoriums  of 
imilar  seating  capacity.  To  the  technical  photometrist 
lis  fact  will  be  no  surprise,  and  the  need  of  the  careful 
nd  skillful  investigation  in  this  case  becomes  fairly 
vident.    Whenever  a  beam  of  light  is  projected  against 

diffusely  reflecting  surface  the  light  turned  back  is 
ot  uniform  in  all  directions.  If  one  conceives  of  the 
ay  as  striking  the  screen  normally,  he  can  picture  to 
is  mind  not  a  distribution  curve  reaching  backward 
rom  the  screen,  but  a  surface  of  revolution  the  radius 
rom  every  point  of  which  to  the  center  of  the  small 
iffusing  area  represents  the  relative  illumination  at 
lat  point.  Some  surfaces  have  a  grain  so  that  the 
lumination  surface  thus  defined  would  no  longer  be 

surface  of  revolution,  but  would  be  flattened  in  one 
xis  or  another.  If  the  light  does  not  strike  the  screen 
ormally  the  surface  will  always  thus  be  unsymmetrical 


around  the  axis  of  the  beam.  The  main  problem  then 
is  to  select  a  screen  so  that  the  illumination  reaching 
the  eyes  of  the  audience  in  a  plane  intersecting  the 
surface  of  illumination  shall  be  as  strong  and  uniform 
as  the  conditions  require. 

In  trying  out  various  screens  in  the  particular  in- 
stance reported  by  Mr.  McOmber,  most  of  them  were 
found  to  be  rather  poor  from  the  standpoint  of  uni- 
formity, while  two  among  the  list  stood  out  as  pre- 
eminently the  best.  One  was  an  exceedingly  good  dif- 
fusing screen  from  the  standpoint  of  Lambert's  law, 
while  the  other  embodied  a  wide  departure  from  this 
law.  The  latter  screen  was  a  pure  white  surface  cov- 
ered with  minute  glass  globules.  The  curves  given  in 
the  paper  show  immediately  the  results  from  these  two 
interesting  types  of  screen.  The  first  was  technically 
the  better  diffuser,  but  it  diffused  too  well  for  the  form 
of  the  auditorium,  although  the  brightness  of  the  screen 
was  remarkably  uniform  as  seen  from  various  parts  of 
the  house.  It  threw  a  good  deal  of  light  clear  away 
from  the  area  occupied  by  the  audience.  This  light, 
striking  the  walls,  turned  up  as  diffused  light  strong 
enough  somewhat  to  veil  the  brilliancy  of  the  picture 
on  the  screen.  The  second  type  gave  a  distribution 
which  fitted  the  shape  of  the  auditorium  very  much 
better,  with  excellent  viewing  qualities  throughout,  and 
exceptionally  good  in  the  back  of  the  house.  The  com- 
paratively small  amount  of  rays  wasted  laterally  les- 
sened any  tendency  to  veil  the  pictures  by  diffused  light. 
The  light  reflected  from  this  screen  being  more  con- 
centrated axially  than  that  from  the  other,  it  was  pos- 
sible to  get  with  it  a  picture  of  equal  brightness  even 
in  the  rear  of  the  house  with  only  about  half  the  illumi- 
nation on  the  screen.  By  thus  cutting  down  the  diffused 
light,  and  placing  the  directly  reflected  light  where  it 
was  needed  in  the  auditorium,  an  exceedingly  satis- 
factory result  was  achieved,  and  one  particularly  pleas- 
ing to  the  eyes  of  the  audience,  since  it  secured  the 
maximum  visibility  with  the  minimum  of  unnecessary 
brilliancy  in  and  about  the  house.  The  problems  out- 
lined were  worked  out  by  accurate  photometric  meas- 
urements of  the  distribution  of  light  pi^duced  by  a 
brilliant  spot  thrown  on  the  screen,  and  the  result  is  a 
beautiful  demonstration  of  the  value  of  technical  pre- 
cision in  dealing  with  conditions  which  at  first  thought 
seem  almost  commonplace. 


NEXT  week,  in  the  issue  of  the 
Electrical  World  dated  July  29, 
a  leading  engineering  article  will  be  devoted  to 
an  account  of  a  district  steam-heating  system  which 
pays  a  net  income  of  more  than  8  cents  on  each  1000  lb. 
of  steam  sold.  Opinion  as  to  the  desirability  and  profit- 
able character  of  steam  heating  in  connection  with  an 
electric  generating  system  has  been  rather  divided  in 
recent  years.  In  the  plant  referred  to,  however,  the 
adaptations  made  have  put  the  heating  business  firmly 
on  a  paying  basis  and  may  offer  hints  from  which  other 
managers  can  benefit  in  the  way  of  securing  operation 
at  greater  profit.  A  second  article  in  the  same  number 
will  tell  of  how  one  great  interconnected  central  station 
system,  realizing  its  commercial  opportunities,  has  made. 


The   Coming"  Issues       ^^^^    one   of   its   employees   a   scout  for 

new  business  and  potential  contracts  for 
service.  In  the  public  policy  number  for  August,  the 
first  issue  of  that  month,  one  of  the  principal  articles 
will  deal  with  the  investment  involved  in  superseded 
equipment,  and  another  will  discuss  the  broad  subject 
of  co-operation  in  the  industry.  Continuing  the  usual 
schedule,  the  second  issue  of  the  month  will  be  the 
station  operating  number,  the  third  issue  the  engineer- 
ing number,  and  the  fourth  issue  the  number  devoted 
largely  to  the  broad  commercial  phases  of  the  electrical 
industry.  In  the  foregoing  connection  attention  is 
called  to  the  first  number  of  Electrical  Merchandis- 
ing, just  published,  which  extends  to  the  trade  the  edi- 
torial service  of  the  Electrical  World. 
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Reports  of  Conven 
tions  and  Meeting!, 
of  Electrical  Associa 
tions    and    Societie; 


CONTRACTORS  AT  NEW  YORK 

Convention  of  National  Association  Discusses  Con- 
centric Wiring  and  Insurance  Topics 

With  an  attendance  of  more  than  300  electrical  con- 
tractors drawn  from  all  parts  of  the  United  States,  in- 
cluding the  Pacific  Coast,  the  sixteenth  annual  conven- 
tion of  the  National  Electrical  Contractors'  Association 
was  held  at  the  Hotel  McAlpin,  New  York  City,  from 
Monday  to  Saturday  of  this  week. 

Aside  from  the  executive  meetings  for  members  only, 
several  of  the  sessions  devoted  to  general  topics,  con- 
centric wiring,  and  insurance  matters  were  thrown  open 
to  all.  During  the  convention  an  exhibit  of  appliances 
and  wiring  supplies  by  manufacturers  and  jobbers  was 
held  in  the  first  floor  grill  room  of  the  hotel. 

Lewis  H.  Woods,  president  of  the  New  York  State 
Electrical  Contractors'  Association,  opened  the  first 
regular  session  of  Wednesday  morning  with  an  address 
of  welcome,  to  which  an  eloquent  response  was  made  by 
John  R.  Galloway,  the  president  of  the  National  associa- 
tion. 

Shoulder  to  Shoulder  with  the  Central  Station 

T.  Commerford  Martin,  executive  secretary  of  the 
National  Electric  Light  Association  followed  with  an  ad- 
dress in  which  he  pointed  out  how  the  central  stations 
and  electrical  contractors  have  worked  side  by  side  in 
bringing  about  the  present  great  growth  of  the  electri- 
cal industry,  which  for  the  last  twenty-five  years  has 
been  making  annual  increases  of  15  to  20  per  cent,  un- 
til to-day  the  central  station  companies  have  a  total  in- 
come of  more  than  $450,000,000  a  year.  Mr.  Martin  re- 
ferred to  the  common  opportunity  before  both  contract- 
ors and  central  stations  in  the  large  number  of  houses 
which  still  remain  to  be  wired.  He  cited  statistics  to 
show  that  the  central  stations  of  America  are  now  spend- 
ing from  $2,000,000  to  $3,000,000  a  year  to  teach  the 
public  the  desirability  and  convenience  of  electricity — 
educational  work  in  the  commercial  results  of  which  the 
electrical  contractor  shares. 

Arthur  Williams  of  the  New  York  Edison  Company, 
who  followed,  emphasized  the  fact  that  the  electrical 
contractors  are  very  largely  the  custodians  of  the  good 
name  of  the  electrical  industry,  for  they  form  the  link 
which  connects  the  public  and  the  industry.  Public 
opinion  with  respect  to  that  industry,  he  said,  rests 
nowhere  more  heavily  than  on  the  electrical  contractor. 
Not  only  the  reputation  of  the  local  electrical  utility  com- 
pany, but  the  volume  of  its  business  as  well,  depends  to 
a  large  extent  upon  the  electrical  contractors. 

Edward  Trefz,  secretary  of  the  Chamber  of  Commerce 
of  the  United  States,  Washington,  D.  C,  made  an  elo- 
quent address  pointing  out  the  importance  of  more 
adequate  representation  of  business  men  in  the  making 
of  the  nation's  laws.  He  urged  that  the  National  Elec- 
trical Contractor's  Association  join  with  and  indorse 
the  Washington  organization  in  its  work. 

H.  W.  Alexander  of  the  Society  for  Electrical  Develop- 
ment, Inc.,  followed  with  a  talk  orf  the  plans  for  Amer- 
ica's Electrical  Week  and  its  meaning  for  the  contractor. 

At  the  open  meeting  of  Thursday  morning,  to  which 
contractors,  manufacturers  and  others  of  the  electrical 
industry  were  invited,  particular  interest  centered  about 


the  discussion  of  the  subjects  of  insurance  and  concen 
trie  wiring.  Joseph  A.  Fowler,  chairman  of  the  insur 
ance  committee,  presented  his  report,  which  was  fol 
lowed  by  an  address  by  L.  T.  Block,  manager  of  thi 
Utilities  Indemnity  Exchange,  St.  Louis.  Earnest  Mc 
Cleary  of  Detroit,  Mich.,  presented  his  report  as  chair 
man  of  the  committee  on  the  national  electrical  code 
This  report  was  followed  by  discussion  of  the  subjec' 
of  concentric  wiring,  model  installations  of  which  hac 
been  shown  during  the  week  in  the  exhibit  hall  below. 

Discussion   on   Concentric  Wiring 

After     explaining    committee     procedure     Mr.     Mc 
Cleary  urged  that  the  contractors  approach  the  subjec 
of  concentric  wiring  frankly,  honestly  and  with  opei 
minds.     J.  R.  Strong,  who  opened  the  discussion,  out 
lined  the  history  of  the  concentric-wiring  movement 
American  trial  installations  thus  far,  are  in  his  opinion 
crude  and  of  doubtful   economy  and  safety.     He  de 
clared  that  the  economies  expected  might  be  more  sim 
ply  attained  by  a  bare  grounded-return  system.     H.  R. 
Sergeant,    Schenectady,   N.   Y.,   described  the  change.' 
made   in   adapting    European   concentric   conductor  t( 
American  requirements,  and  pointed  out  that  if  by  sucl: 
cheaper    construction    houses    now    unwired    can    bf 
reached,  the  contractors  will  have  just  so  much  mort 
business  handed  to  them  "on  a  platter."     During  the 
discussion  the  elimination  of  the  minimum  monthly  bill 
was  urged  by  several  speakers  as  a  factor  which  might 
be  more  useful  than  cheaper  wiring  in  securing  busi- 
ness from  humble  homes.    R.  S.  Hale  of  the  Boston  Edi- 
son Company,  indorsed  Mr.  Strong's  statement  that  the 
concentric-wiring  feature  is  but  a  part  of  the  much 
broader   movement   toward   cheapening   electrical   con- 
struction, and  he  made  a  plea  for  constructive  sugges- 
tions concerning  concentric  or  other  forms  of  wiring 
that  will  effect  progress  toward  that  end. 

At  the  meeting  of  the  board  of  directors,  held  on 
Tuesday  morning  and  afternoon  Secretary  Duffield  re- 
ported that  the  work  of  the  association  in  attempting  to 
discourage  the  sale  of  electrical  supplies  to  5  and  10- 
cent  stores  by  electrical  manufacturers  has  borne  fruit, 
and  several  instances  were  cited  in  which  manufacturers 
have  ceased  this  practice. 

Officers  for  Next  Year 

The  nominating  committee  presented  a  report  nomi- 
nating the  following  officers  for  the  next  year,  subject 
to  confirmation  by  the  vote  of  the  association  on  Friday. 

President,  Robley  S.  Stearnes,  New  Orleans,  La.; 
first  vice-president,  W.  K.  Tuohey,  Springfield,  Mass.; 
second  vice-president,  J.  C.  Rendler,  Los  Angeles,  Cal,; 
third  vice-president,  J.  T.  Marron,  Rock  Island,  111.; 
treasurer,  James  S.  Hilton,  Syracuse,  N.  Y. ;  secretary, 
George  H.  Duffield,  Utica,  N.  Y.,  and  sergeant-at-arms, 
James  F.  Burns,  Schenectady,  N.  Y. 

New  Orleans  in  October,  1917 

The  date  of  the  1917  convention  of  the  contractors' 
association,  which  is  to  be  held  at  New  Orleans,  has 
been  changed  to  the  week  of  Oct.  10,  1917,  so  as  not  to 
conffict  with  the  convention  of  the  Jovian  Order,  which 
is  to  be  held  during  the  third  week  in  October,  the  time 
that  had  been  previously  set  for  the  contractors'  meeting. 
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lOUTHERN  FLOODS  AND  HURRICANE 

j.ecord   High  Water  Floods   Hydroelectric   Stations 
I     and  Industrial  Plants  in  Southeastern  States 

I  A  devastating  flood,  equal  in  all  its  fierceness  to 
ny  that  has  visited  the  Ohio  or  Mississippi  valleys, 
Uept  through  the  Piedmont  section  of  the  Carolinas 
list  Saturday,  Sunday  and  Monday,  July  15,  16  and 
{7.  The  flood  was  the  result  of  a  hurricane  over  the 
louthern  Atlantic  coast  Thursday  night,  Friday  and 
jaturday  accompanied  with  cloudbursts.  The  area 
iiat  has  felt  the  effects  extends  from  eastern  Ten- 
lessee,  through  southeastern  West  Virginia,  south- 
astern  Virginia  across  North  Carolina  roughly  to 
j/ilmington  and  embraces  virtually  all  of  South  Caro- 
ina.  Through  these  sections  flow  the  French  Broad 
jiver,  the  Broad  River,  the  Catawba  River  and  the 
I'adkin  River,  on  all  of  which  are  located  hydroelec- 
tric plants  supplying  hundreds  of  cotton  mills,  in- 
ustrial  plants  and  towns  with  electric  light  and 
ower.  The  flood  on  the  Catawba  River  was  the  great- 
st  on  record,  not  a  bridge,  telephone,  telegraph  or 
jower  wire  being  left  practically  from  its  source  to 
'ts  mouth.  The  maximum  rise  opposite  Charlotte, 
'J.  C,  on  Sunday  was  50  ft.  above  normal. 
Five  water  plants  of  the  Southern  Power  Company, 
ggregating  more  than  125,000  kw.  rating,  and  two 
team  plants  of  a  total  rating  of  18,000  kw.,  are  lo- 
ated  on  the  Catawba  River  and  were  seriously  af- 
ected  by  water  flooding  the  operating  floors  and 
ausing  shutdowns.  As  shown  on  the  accompanying 
lap,  the  plants  of  the  Southern  Power  Company  are 
Dcated  one  above  the  other  so  that  the  flood  condition 
f  the  river  affected  all.  The  floor  reached  its  crest 
t  the  upper  plant  on  the  Catawba  River  at  Lookout 
Ihoals,  near  Statesville,  on  Sunday  morning;  at  Mount 
[oily,  the   site  of  a   10,000-kw.   steam  plant,   on   Sun- 


day night;  at  the  Catawba  station  shortly  after  noon 
Monday  and  at  Great  Falls,  and  Rocky  Creek  stations, 
the  last  of  the  chain,  at  about  6  o'clock  Monday 
night.  The  Great  Falls  station,  which  was  reported 
free  from  water  at  this  time,  became  flooded  and  was 
forced  to  drop  the  load  it  had  so  successfully  carried 
during  the  period  the  water  was  rising  in  the  plants 
higher  up  the  river.  Although  it  was  necessary  to 
curtail  service  to  mills  using  energy  under  secondary 
service  contracts,  on  Wednesday  all  primary  power 
customers  were  being  supplied  except  those  on  lines 
which  had  been  crippled  by  loss  of  river  crossings. 
It  was  expected,  according  to  reports  Wednesday 
night,  to  have  river  crossings  complete  so  as  to  make 
power  available  on  all  lines.  Power  was  taken  from 
hydroelectric  and  steam  plants  not  seriously  affected 
during  the  flood  crest  so  that  the  energy  taken 
Wednesday  from  the  Tallulah  Falls  station  of  the 
Georgia  Railway  and  Power  Company,  where  connec- 
tion is  made,  was  not  more  than  is  usually  taken  from 
this  plant. 

Effect  of   Flood   on   Southern   Power   Company's 
Stations 

Water  was  out  of  the  power  house  at  Lookout 
Shoals,  12  miles  north  of  Statesville  and  54  miles  from 
Charlotte,  and  rapidly  receding  early  Monday  morn- 
ing. It  was  gradually  diminishing  in  the  steam  plant 
at  Mount  Holly  later  in  the  day  and  at  the  Catawba 
station  near  Rock  Hill  shortly  after  the  noon  hour. 
The  same  condition  existed  Monday  morning  at  Nine- 
ty-nine Islands  on  the  Broad  River,  15  miles  south  of 
Gaffney,  S.  C.  The  water  there  got  up  on  the  genera- 
tors but  not  to  the  bearings,  rising  about  30  in.  in 
the  station.  The  damage  was  not  great  and  the  plant 
will  be  in  condition  to  operate  in  a  few  days.  The 
great   flood   stress   was   at   its   maximum   at   Fishing 


tG.   1 — WATER   POWER  PLANTS  AND  TRANSMISSION  LINES  IN   NORTH  AND  SOUTH   CAROLINA   AFFECTED  BY  FLOOD  AND  HURRICANE 

SUNDAY  AND  MONDAY  OF  THIS  WEEK 
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FIG.  2- 


-GREAT  FALLS  PLANT  OF  THE  SOUTHERN  POWER  COMPANY,  THE  LAST  OF  A  CHAIN  OF  FIVE  STATIONS  ON  THE  CATAWBA  KIVI 
WHICH   WERE  FLOODED   BY   THE   HIGHEST   WATER   ON    RECORD 


Creek,  Great  Falls  and  Rocky  Creek  stations,  about 
12  miles  down  the  Catawba  from  Chester,  S.  C,  late 
Monday  afternoon.  Three  miles  above  Great  Falls 
station,  where  Fishing  Creek  enters  the  river,  a  dam 
and  power  house  with  practically  all  of  the  hydro- 
electric machinery  in  place,  would  have  been  turned 
over  to  the  Southern  Power  Company  by  the  Hard- 
away  Contracting  Company,  the  builders,  the  latter 
part  of  next  month.  This  station  has  a  rating  of 
40,000  horsepower.  The  Hardaway  Contracting  Com- 
pany suffered  heavily  by  damage  to  equipment  valued 
at  more  than  $100,000  on  the  job  and  a  good  part  of 
which  was  in  the  path  of  the  Catawba  River  torrent. 
The  water  at  the  Catawba  station  is  said  to  have 
reached  the  top  of  the  windows  in  the  power  house. 
At  Lookout  the  heaviest  damage  was  sustained  at 
the  outdoor  sub-station  which  steps  up  from  6600 
volts  to  44,000  volts,  for  transmission.  The  damage 
to  the  power  house  proper  was  only  slight.  When  the 
machines  have  been  dried  out  and  washed  they  will 
be  started  up  again.  The  damages  at  Catawba  and  at 
Ninety-nine  Island  stations  are  said  to  be  slight. 
At  both  the  Lookout  Shoals  and  Catawba  stations  the 
water  washed  around  the  concrete  dams  and  cut  new 
channels,  which  must  be  repaired  before  the  plants 
can  carry  full  load. 

According  to  reports,  the  rainfall  throughout  the 
French  Broad  Valley  was  from  6  to  8  in.,  forcing  the 
river  out  of  its  course,  flooding  Asheville,  N.  C,  and 
causing  serious  damage  to  some  twenty-five  industrial 
plants.  Gas  and  electric  service  was  interrupted  at 
Asheville.  At  Hendersonville,  N.  C,  the  plant  of  the 
Hendersonville  Light  &  Power  Company  was  shut  down 
and  the  city  flooded  by  the  failure  of  the  company's 
dam. 

The  Dravo  Power  Company's  dam  on  the  Broad 
River,  near  Shelby,  N.  C,  went  out  late  Sunday  after- 
noon, menacing  the  Southern  Power  Company's  Nine- 
ty-nine Islands  station  20  miles  below,  which,  how- 
ever, did  not  suffer  serious  damage  as  mentioned 
above,  although  service  was  temporarily  cut  off  from 
Spartanburg  and  the  surrounding  textile  towns  at 
this  time.  At  this  point  the  river  was  far  above  high 
water  record.  The  interurban  electric  railway  was 
tied  up  by  the  flood  between  Spartanburg  and  Greens- 
boro, Gastonia  and  Charlotte.  A  new  steel  bridge  on 
this  line  near  Mount  Holly  was  washed  out  following 
the  failure  of  the  Southern  Railway  bridge  just  above. 

High  Water  Records 

Reports  state  that  the  Kanawha  River  at  Kanawha 
Falls  was  31.7  ft.  above  normal  and  about  38  ft.  at 
Charleston.  The  New  River  near  Roanoke,  Va.,  was 
reported  30  ft.  above  normal  and  the  highest  since 
1878.  At  Mount  Holly  on  thte  Catawba,  it  is 
said  that  the  flood  crest  was  47  ft.  above  low  water 
mark.  The  Yadkin  River,  near  Winston-Salem,  was 
reported  25  ft.  above  normal  and  8.5  ft.  higher  than 
the  record  for  the  past  forty-five  years.  Near  Salis- 
bury the  Yadkin  at  noon  Sunday  was  21  ft.  above  nor- 


mal and  4  ft.  higher  than  previous  record.  It  is  sai( 
in  one  report  that  although  several  large  derrick 
were  lost  on  the  dam  construction  work  of  the  Alum 
inum  Company  of  America  at  Baden  on  the  Yadkin 
no  serious  damage  was  done  to  the  dam  thus  far  con 
structed  mainly  for  the  reason  that  it  has  only  beei: 
built  to  the  edge  of  the  stream  on  each  side  and  wai 
not  subjected  to  any  great  pressure  from  the  flood 
The  Blewett  Falls  plant  on  the  Yadkin  is  said  to  hav( 
escaped  damage. 

The  Parr  Shoals  plant  of  the  Parr  Shoals  Power  Com 
pany,  27  miles  above  Columbia,  S.  C,  on  the  Broac 
River,  was  in  operation  during  the  flood  period,  and  to- 
gether with  the  local  steam  plant  carried  a  large  pari 
of  the  load  dropped  by  the  water  power  plant  in  Colum- 
bia shown  herewith  partially  submerged  in  an  accom 
panying  illustration. 

Most  of  the  flood  water  in  the  extreme  western  pari 
of  North  Carolina  and  eastern  Tennessee  was  taken 
off  by  the  French  Broad  River  so  that  Augusta  plants 
on  the  Savannah  River  did  not  suffer  as  serious  dam- 
age as  was  first  expected.  The  crest  at  Augusta  oiii 
Tuesday  was  25  ft.  above  normal.  i 

Transportation  Crippled 

The  railroads  through  the  section  were  heavy  losers, 
miles  of  track  and  many  important  bridges  on  main 
lines  being  washed  out  so  as  to  completely  tie  up 
traflfic,  or  cause  numerous  detours.  Telegraph  and 
telephone  communications  south  and  west  of  the 
flooded  district  from  Charlotte,  N.  C,  were  cut  off 
from  the  beginning  of  the  flooding  period  mainly  on 
account  of  the  destruction  caused  by  the  60-mile 
hurricane  that  preceded  it.  As  a  result  of  this  wind 
storm  the  lighting  and  power  service  and  the  trolley 
service  in  Charleston  were  out  Thursday  night  be- 
fore the  seriousness  of  the  storm  was  felt  inland. 


FIG.   3 — WATER  POWER  STATION   OF  COLUMBIA    (S.  C.)    RAILWAY 
GAS   AND   ELECTRIC   COMPANY 

Heavy  timbers  were  used  to  brace  the  station  waU  on  which 
river  is  pressing.  Water  was  only  2  ft.  below  window  sills  outside 
and  to  bottom  of  machines  from  leaks  in  wall  causing  shut-down. 
Sand  bags  were  used  to  hold  water  back  from  rushing  into  sta- 
tion wiiose  operating  floor  was  25  ft.  below. 
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Prosperity  ^vith  the  Electrical  Manufacturers 

iighly  Favorable  State  of  Business  in  the  Industry  Is  Due,  Says  A.  W.  Berresford,  to  General 
Conditions,  Which  Justify  Encouragement  and  Optimism  in  the  Future 


High  costs  of  raw  materials,  difficulties  in  getting  sup-plies,  labor  condi- 
tions and  an  unprecedented  demand  for-  products  have  brought  real  problems 
to  the  electrical  manufacturer.  The  question  of  what  effect  these  fundamental 
conditions  will  have  on  the  future  is  a  inatter  of  deep  concern  to  the  whole 
industry.  A.  W.  Beiiresford,  whose  conservative  optimism  is  expressed  frankly 
in  this  interview,  is  vice-president  and  general  manager  of  the  Cutler-Ham- 
mer Manufacturing  Company.  He  is  also  pnt-esidertt  of  the  Electrical  Manufac- 
turers' Club,  though  it  is  as  an  individual  manufacturer  that  he  gives  the  in- 
terview  to   the   Electrical  World. 


TENTH  IN  A  SERIES  OF  "TALKS  IN 

THE  INDUSTRY" 

By  Frederic  Nicholas 


^^f-T^HE  electrical  industry,  so  far  as  it  relates  to 
I  manufacture,  produces  what  may  be  termed  a 
■*■  secondary  product,"  said  Mr,  Berresford.  "It 
s  essentially  an  engineering  business  and  depends  on 
[he  investment  of  capital  for  its  prosperity.  In  other 
Ivords,  unless  the  producers  of  staple  manufactured 
|)roducts  are  prosperous,  there  will  be  little  demand  for 
he  machinery  used  by  them  in  converting  raw  material 
into  the  finished  product,  and  (omitting  the  munitions 
!)rders  placed  directly  with  electrical  concerns,  which 
ivhile  large  in  the  aggregate  have  formed  a  compara- 
jtively  small  percent- 
!age  of  their  produc- 
[tive  capacity)  the 
[business  placed  has 
been  induced  by  this 
[prosperity  of  the 
jm  a  n  u  f  a  c  turers  of 
istaple  goods. 

"Because  of  this  fa- 
vorable general  condi- 
tion the  electrical  in- 
dustry, in  common 
with  practically  every 
other  in  this  country, 
is  enjoying  a  season 
of  almost  unbounded 
prosperity.  While 
this  condition  has  un- 
doubtedly been  in- 
fluenced by  the  Euro- 
pean war,  I  do  not  be- 
lieve that  influence  is 
responsible  for  more 
[than  a  comparatively 
small  percentage  of 
the  business  which  is 
being  taken.  On  t  h  e 
[contrary,  I  feel  that 
in  any  event  we  would 
[have  enjoyed  better 
[than  normal  business, 
and  regard  the  busi- 
ness which  has  come, 
directly  or  indirectly, 
from  European  conditions  as  being  the  superimposed 
load  which  resulted  in  the  placing  of  orders  from  last 
November  to  May  of  the  present  year  at  a  rate  which 
was  in  excess,  usually,  of  the  output  capacity  of  the  com- 
panies favored. 
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SHARP  FLUCTUATIONS  IN  RAW  MATERIAL  COSTS  CONTINUE — AVERAGE 
DAILY  PRICES  OF  PARA  RUBBER  IN  NEW  YORK  IN  1915  AND  1916 
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AVERAGE  DAILY  PRICES  OF  ELECTROLYTIC  COPPER  IN  NEW  YORK  AND 

LONDON — 1916 


"My  reason  for  this  belief  is  that  for  a  year  prior 
to  August,  1914,  general  business  had  been  poor.  The 
percentage  of  unemployed  was  comparatively  large  and 
the  purchasing  capacity  of  the  country  comparatively 
small.  As  a  result,  retail  stocks  of  every  character  were 
reduced  to  a  minimum,  and  in  some  lines  of  trade  the 
shelves  were  practically  bare.  It  was  a  buyer's  market, 
and  it  was  possible  for  the  jobber  or  retailer  to  obtain 
what  he  needed  practically  without  delay,  and  at  low 
prices,  so  there  was  no  incentive  to  stock. 

"I  believe  that  a  change  of  marked  degree  was  already 
in  evidence  in  the  summer  of  1914,  and  that  this  would 
have  made  itself  felt  in  the  fall  of  that  year  had  it  not 
been  for  the  outbreak  of  the  European  war.  This  pro- 
duced an  unprecedented  disturbance  in  world  conditions, 

an  utter  confusion  in 
financial  circles  and 
an  uncertainty  as  to 
the  immediate  future 
which  made  it  impos- 
sible to  predict  or  to 
act.  As  a  result,  the 
buying  movement  to 
replenish  the  stocks 
of  the  country  was  de- 
layed for  a  period  of 
at  least  six  months, 
but  when  conditions 
were  readjusted  the 
belated  movement 
started,  and  it  started 
with  an  added  im- 
petus because  of  the 
confidence  resultant 
on  the  placing  of  busi- 
ness with  us  from 
abroad,  and  the  cer- 
tainty that  for  a  time 
at  least  a  continuation 
of  the  placing  of  such 
business  would  be 
necessary.  The  im- 
mediate employment 
of  labor  together  with 
the  amounts  received 
by  the  farming  indus- 
try for  its  products 
provided  a  purchas- 
ing power  within  our 
own  country  for  our  manufactured  products  and  put  into 
effect  the  long-delayed  buying  movement. 

"I  can  see  no  reason  why  this  condition  of  prosperity 
should  not  exist  for  a  period  of  at  least  two  years  and 
probably  for  four  years  longer.     I  do  not  refer  to  the 
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placing  of  business  at  the  exaggerated  rate  which  was  in 
evidence  from  November,  1915,  to  May  of  the  present 
year,  but  do  refer  to  a  condition  of  business  averaging 
somewhat  better  than  normal  over  the  period  mentioned 
and  in  every  way  healthy  and  remunerative  in  character. 
A  reaction  will  probably  occur  at  the  close  of  the  Euro- 
pean war.  since  it  is  evident  that  so  great  a  disturbing 
force  can  neither  be  set  up  nor  removed  without  in- 
volving a  readjustment  of  conditions,  and  during  such 
a  period  of  readjustment  uncertainty  always  exists,  to- 
gether with  the  consequent  curtailment  of  operations. 
I  do  not  believe,  however,  that  this  would  be  as  impor- 
tant as  if  the  war  should  stop  at  the  present  time  or 
if  it  had  stopped  at  any  time  in  the  past.  This  belief 
is  based  on  the  fact  that  if  the  war  continues  until  the 
fall  or  winter  of  1917.  as  would  seem  at  least  probable 
at  the  moment,  the  warring  nations  will  have  developed 
their  cwn  productive  capacity  to  an  extent  which  will 
enable  Them  to  care  for  their  own  requirements,  and 
little  if  any  munitions  orders  will  be  placed  in  this 
countr\-.  We  will  undoubtedly  be  exporting  a  consid- 
erable amount  of  foodstuffs  and  staple  products,  but  at 
prices  more  nearly  in  accordance  with  normal  conditions 
than  when  these  products  were  purchased  on  an  emer- 
gency basis. 

No  Marked  Decrease  in  Raw  J^Iaterial  Costs 

"Further,  the  market  for  raw  materials  in  which  this 
country-  has  been  an  important  producing  factor  in  nor- 
mal times  should  be  helped  rather  than  hurt  after  cessa- 
tion of  the  war,  due  to  the  necessity-  for  the  replenish- 
ment of  supplies  by  the  nations  affected,  and  this  should 
offset  to  some  extent  the  decreased  demand  for  manu- 
factured products  which  we  might  then  be  shipping  out 
of  the  countrj-. 

"I  do  not  look  for  any  marked  decrease  in  the  price 
of  raw  material  during  the  next  two  or  three  years. 
This  should  not  be  interpreted  as  applying  to  material 
which  is  considered  raw  material  in  the  electrical  indus- 
try, and  in  which  the  present  high  price  charged  is 
dictated  to  a  considerable  extent  by  the  inability  of  the 
mill  to  produce  to  the  extent  necessan*  to  meet  the  de- 
mand. To  be  concrete,  I  should  not  expect  a  reduction 
of  more  than  10  per  cent  in  the  present  base  price  of 
copper  (now  about  26^2  cents  per  pound j,  but  would 
be  surprised  if  a  reduction  to  more  nearly  normal  con- 
ditions of  demand  with  consequent  ability  of  the  mills 
to  meet  requirements  would  not  result  in  a  greater  per- 
centage reduction  in  the  cost  of  wire,  etc.  That  a 
marked  reduction  is  pending  in  the  immediate  future, 
however,  I  do  not  believe,  and  I  can  see  little  reason  for 
hesitancy  in  the  buying  of  raw  material  for  at  least  the 
first  six  months  of  1917  at  the  prices  which  will  be 
quoted,  say,  in  October.  It  may  be  possible  to  place 
orders  on  a  somewhat  lower  basis  than  will  prevail  at 
that  time  by  a  policy  of  more  or  less  hand-to-mouth 
buying,  but  it  would  seem  to  me  that  the  saving  would 
be  more  than  offset  by  the  uncertainty  as  to  delivery  of 
material. 

"It  may,  of  course,  be  that  my  views  are  exaggerated 
on  this  point,  since  our  own  business  is  so  dependent  on 
delivery,  and  since  the  comparatively  high  fixed  charges, 
due  to  the  nature  of  the  business,  tend  to  reduce  the 
influence  which  an  increase  in  material  and  labor  cost 
exerts  on  the  final  selling  price  of  the  product.  But, 
with  the  exception  of  the  lines  of  material  in  which 
duplicate  production  is  the  dominant  factor,  I  believe 
that  this  condition  applies  generally  to  the  electrical 
industry-  by  reason  of  its  being  inherently  a  business 
of  engineering. 

"In  our  own  case,  it  is  necessary  for  us  to  make  con- 
tract.t  for  general  lines  of  material  not  later  than  in 
October  of  the  year  preceding  that  in  which  it  is  to  be 


used^  and  to  determine  so  far  as  may  be  possible  at  that 
time  the  general  basis  of  production.  In  1915  we  esti- 
mated what  would  be  necessary  and  contracted  accord- 
ingly. In  November  and  December,  however,  it  became 
evident  that  we  had  considerably  underestimated,  and 
we  immediately  went  into  the  market  and  purchased  on 
the  basis  of  a  largely  increased  output.  These  pur- 
chases were  practically  completed  by  the  middle  of 
March,  with  the  result  that  our  average  increased  cost 
of  material  for  the  year  1916  will  be  in  the  neighbor- 
hood of  19  per  cent.  During  the  period  from  Oct.  1 
of  last  year  to  March  1  of  the  present  year,  there  had 
been  an  increase  in  labor  cost  of  approximately  7  per 
cent,  and  the  further  increase  made  necessary  since  that 
time  by  current  conditions  indicate  an  average  increaae' 
for  the  year  of  approximately  10  per  cent.  To  offset 
this  we  have  been  obliged  to  make  two  increases  in  the 
price  of  our  product.  The  first,  amounting  to  10  per 
cent,  went  into  effect  on  March  1,  and  is  consequently 
in  effect  for  five-sixths  of  the  year.  The  second — also 
10  per  cent — going  into  effect  on  July  15,  is  effective 
over  approximately  one-half  of  the  year,  gi%ing  an 
average  increase  of  14  per  cent,  which  does  not  quite 
equal  the  additional  expense  to  which  we  have  been 
subjected. 

"It  has  not  been  suflBcient,  however,  simply  to  coc- 
tract  for  material,  but  even.-  effort  has  been  essential  to 
insure  delivery  at  our  plant.  One  instance  which  shows 
this  was  the  shipment  of  some  80  tons  of  brass  and 
copper  from  the  Connecticut  district  by  express  at  an 
added  cost  of  approximately  S4,000  for  transportation 
alone. 

"As  a  result  of  these  measures  we  have  been  able  in 
general  to  meet  the  calls  for  delivery-  upon  us.  although 
we  are  operating  almost  at  capacity.  To  have  operated 
at  ultimate  capacity  would  have  required  the  placing  of 
orders  at  the  exaggerated  rate  for  a  month  or  two  lon- 
ger, with  a  consequent  increase  in  the  number  of  order- 
in  hand  and  a  somewhat  lengthened  shipping  period. 

Use  the  Plant  Efficiently 

"In  spite  of  my  belief  as  to  extended  prosperity,  this 
does  not  seem  to  me  to  be  a  desirable  time  for  plant 
extensions  greatly  in  excess  of  those  required  to  care 
for  normal  requirements.  The  cost  of  building  mate- 
rial at  the  present  time  is  high,  as  are  also  labor  rates, 
and  the  present  conditions  existent  in  the  labor  market 
render  interruptions  more  probable  than  would  ordi- 
narily be  the  case,  and  these  in  themselves  increase  the 
cost  of  the  finished  plant.  Moreover,  I  believe  that  the 
excess  capacity  which  is  inherently  present  in  any  plant 
under  the  conditions  of  normal  business  should  be  suflS- 
cient  to  care  for  any  extreme  demand  which  may  occur 
in  the  next  four  or  five  years. 

"To  my  mind,  one  of  the  strongest  reasons  for  ex- 
pecting a  period  of  prosperity  is  the  development  of  an 
export  business.  The  country  is  gradually  awakening 
to  the  necessity  for  such  trade,  and  of  providing  meas- 
ures to  secure  it.  The  first  steps  have  been  taken  to- 
ward establishing  the  proper  relations,  and  the  necessity 
for  co-ordination  of  effort  and  co-operation  in  making 
the  effort  is  becoming  more  and  more  clear  as  the  prob- 
lem is  studied.  We  have  the  possibilities,  and  these 
possibilities  can  be  turned  into  facts  if  every  manufac- 
turer in  the  country-  comes  to  a  realization  of  the  impor- 
tance of  the  problem  to  him  and  devotes  himself  hon- 
estly and  unselfishly  to  its  solution. 

Possibilities  in  the  Export  Trade 

"At  first  sight,  it  might  seem  that  the  prospects  of 
increased  business  to  the  electrical  industry  due  to  an 
increased  export  trade  would  mean  a  comparatively 
small  percentage  of  increase  in  output,  and  this  would 
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Conditions  Under  Which  Oregon  Company 

Burns  Wood 

An  Unusual  Contract  that  Gives  the  Oregon  Pov^er  Company  Cheap  Fuel  and  the  Booth- 
Kelly  Lumber  Company  Low  Priced  Energy  for  a  2300-hp.  Motor  Equipment 

— Features  of  Installations 


A  CONTRACT  of  unusual  nature  and  of  mutual  ad- 
vantage to  both  parties  is  being  successfully 
carried  out  by  the  Oregon  Power  Company 
and  the  Booth-Kelly  Lumber  Company  of  Springfield, 
Ore.  The  latter  company  operates  a  very  large 
sawmill  and  planing  mill,  and  by  means  of  con- 
veyor and  blower  systems,  transmits  a  portion  of 
its  refuse  wood  to  the  adjacent  plant  of  the 
central  station  company.  The  power  company  pays 
$0,005  per  kilowatt-hour  at  the  switchboard  to  the 
lumber  company  for  all  energy  generated,  and  the  lum- 
ber company  in  turn  pays  $0,009  per'  kilowatt-hour  for 
the  first  1,000,000  kw.-hr.  used  in  each  current  year,  and 
$0,008  per  kilowatt-hour  for  all  over  this  amount.  The 
contract  further  calls  for  a  minimum  usage  on  the  part 
of  each  party  to  the  agreement.  For  instance,  the  power 
company  agrees  to  purchase  sufficient  fuel  to  generate 
a  minimum  of  3,000,000  kw.-hr.  per  annum  in  excess  of 
the  amount  used  by  the  lumber  company,  and  the  latter 
agrees  to  use  a  minimum  of  1,500,000  kw.-hr.  per  annum 
to  operate  seventy-six  motors  in  and  about  its  mills. 
The  steam  required  for  the  dry  kilns,  the  twin  engines 
which  propel  the  carriage,  the  "kickers"  and  "niggers" 
or  log  turners  on  the  log  deck — those  machines  peculiar 
to  the  lumber  industry  for  which  electricity  has  as  yet 
failed  to  take  the  place  of  steam — and  steam  for  heating 
the  office,  filing  room,  and  other  inclosed  buildings,  is 
secured  also  from  the  Oregon  Power  Company.  This 
steam  is  used  in  such  quantities  as  to  require  an  8-in. 
pipe  with  boiler  pressure  of  150  lb.  to  supply  it,  and  is 
purchased  at  a  flat  rate  of  $45  a  month.  This  appears 
to  be  a  very  low  rate  until  it  is  understood  that  no 
account  is  taken  of  the  fuel  used  to  generate  this  steam. 
In  other  words,  the  lumber  company  pays  $45  a  month 


for  the  use  of  the  boilers  of  the  power  company  and 
furnishes  the  fuel. 

The  average  energy  consumption  of  the  lumber  mill 
is  about  8500  kw.-hr.  a  day,  and  approximates  daily  40 
per  cent  of  the  connected  load,  which  was  the  load  factor 
figured  on  when  building  the  plant.  In  addition  to  this 
energy  used  by  the  Booth-Kelly  Company,  the  central 
station  generates  for  commercial  purposes  from  250,000 
to  500,000  kw.-hr.  per  month.  In  the  accounting  at 
the  end  of  the  month  the  power  company  pays  the 
lumber  company  from  $700  to  $1,200  in  cash  after  sat- 
isfying its  account  for  energy  used. 

Handling  the  Wood  Refuse 

The  plant  of  the  Oregon  Power  Company  is  situated 
a  little  over  100  ft.  from  the  sawmill,  where  it  is  very 
convenient  for  making  the  exchange  of  fuel  for  power. 
The  fuel,  as  delivered  to  the  power  company,  is  in  the 
form  of  shavings,  sawdust  and  hogged  fuel.  It  is  suf- 
ficient to  supply  more  than  the  entire  needs  of  the 
generating  plant,  the  surplus  good  refuse  stock  being 
placed  in  a  wood  bin  for  the  local  market,  and  the 
balance  consumed  by  a  modern  inclosed  and  isolated 
burner  located  about  300  ft.  from  the  mill  and  across  a 
canal  formed  by  the  tailrace  from  the  log  pond.  The 
shavings  are  blown  through  a  distributing  system  into 
cyclones  or  sawdust  collectors  situated  on  the  roof  of 
the  fuel  bins  owned  by  the  power  company,  while  the 
sawdust  and  hogged  fuel  is  dumped  into  conveyors 
owned  by  the  power  company  and  extending  underneath 
the  sawmill.  The  fuel  bins  hold  a  supply  large  enough 
for  ten  days'  run,  so  that  a  temporary  shutdown  of  the 
mill  does  not  disturb  the  power  company's  operation. 

In  the  transfer  of  the  fuel,  it  is  first  taken  from  the 
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i  mill  to  the  fuel  storage  house,  and  can  there  either  be 
taken  directly  to  the  boilers  with  another  system  of 
'  conveyors,  or  stored  temporarily  and  later  taken  into 
!  the  boiler  room  with  still  another  set  of  conveyors. 

[  The  Central  Station 

I  The  station  utilizing  the  refuse  from  this  lumber  mill 
I  is  known  as  the  Springiield  plant  of  the  Oregon  Power 
I  Company  of  Eugene.  In  regard  to  the  present  scheme 
of  operation,  Attilla  Norman,  vice-president  and  gen- 
eral manager  of  the  company  says :  "We  have  been  very 
much  pleased  with  the  result  of  our  fuel  contract  with 
the  Booth-Kelly  Company  which,  while  not  directly 
profitable  to  us,  has  enabled  us  through  co-operation 
with  the  lumber  company  to  furnish  them  with  elec- 
trical energy  at  a  price  which  it  could  afford  to  pay,  and 
at  the  same  time  it  has  enabled  the  lumber  company  to 
dispose  of  the  waste  product  to  us  at  a  price  which  is 
lower  than  other  fuel  costs  in  this  territory.  While 
local  conditions  may  greatly  vary  in  different  localities, 
we  feel  that  co-operation  along  this  line  between  saw- 
mills and  power  companies  may  be  expected  more  largely 
in  the  future."  This  statement  is  of  interest  for  the 
reason  that  if  the  power  company  were  using  coal  at 
the  present  price  in  Eugene,  the  cost  per  kilowatt-hour 
at  switchboard  would  be  between  two  and  three  times 
the  present  cost  with  wood  fuel. 

The  furnaces  used  are  of  the  Dutch-oven  type 
equipped  with  stationary  grates  of  plain  girder  type. 
The  wood  is  fed  in  from  the  top  of  the  furnace  and 
fired  under  natural  draft.  The  fuel  beds  and  grates 
are  not  shaken  or  disturbed  in  any  way.  No  difficulties 
have  been  experienced  in  the  use  of  this  refuse  wood 
fuel,  which  is  estimated  to  have  a  heat  value  of  about 
8000  B.t.u.  per  pound. 

The  station  is  equipped  with  five  boilers  totaling 
1850  hp.,  and  generating  units  having  a  rating  of  3000 
kw.  This  equipment  consists  of  three  units,  two  being 
500-kw.  Parsons  type,  Allis-Chalmers  horizontal  tur- 
bines with  jet  type  condensers,  and  the  other  being  a 
2000-kw.  General  Electric  horizontal,  three-stage,  Curtis 
type  unit  with  surface  condenser. 

The  Booth-Kelly  Lumber  Company  operates  sawmills 
at  Springfield,  Wendling,  Cobourg  and  Saginaw,  Ore. 
About  four  years  ago  the  Springfield  mill  was  destroyed 
by  fire,  which  originated  from  a  hot  bearing.    The  new 


mill  built  on  the  site  of  the  old  plant  is  completely  fire- 
proof and  has  a  capacity  of  about  175,000  ft.  board 
measure  per  ten-hour  day.  The  energy  consumption  per 
unit  of  output  approximates  60  kw.-hr.  per  1000  ft. 
board  measure  of  lumber. 

Electrical  Equipment  in  Lumber  Mill 

The  complete  electrical  equipment  in  the  lumber  mill, 
comprising  seventy-six  motors  aggregating  2290  hp., 
together  with  transformers,  switchboard  and  meters, 
was  furnished  by  the  General  Electric  Company.  The 
main  2200-volt  power  lines  from  the  Oregon  Power 
Company  lead  in  to  a  main  incoming  panel  of  a  small 
switchboard  room.  This  panel  is  equipped  with  K-12 
overload  and  low-voltage  release  oil  switch,  and  an  in- 
tegrating watt-hour  meter  and  curve-drawing  voltmeter. 
The  transformer  equipment  in  this  sawmill  substation 
includes  three  100-kw.,  2200/440-volt,  single-phase,  oil- 
cooled  transformers  for  power,  and  two  5-kw.,  2200/110- 
220-volt  and  two  10-kw.,  2200/1 10-220-volt,  single-phase 
transformers  for  the  35-kw.  connected  lighting  load. 
A  motor-driven  air  compressor  and  a  75-kw.  motor- 
generator  set  and  rectifier  for  battery  charging  are  also 
located  in  this  substation  room  in  addition  to  the  switch- 
ing apparatus.  The  planing  mill  substation  has  a  bank 
of  three  25-kw.,  2200-440-volt,  single-phase,  oil-cooled 
transformers. 

All  motors  above  35  hp.  are  wound  for  2200  volts,  and 
an  individual  circuit  runs  from  the  switchboard  to  each 
of  these  motors  and  is  served  through  a  feeder  panel. 
All  motors  of  35  hp.  and  below  are  wound  for  440  volts, 
for  which,  in  the  sawmill,  two  main  440-volt  circuits 
are  run  to  centers  of  distribution,  at  which  point  is 
installed  a  steel  distributing  cabinet  panel.  Then  from 
each  cabinet  individual  circuits  are  run  to  the  various 
motors.  All  circuits  to  all  motors  are  carried  from 
their  respective  feeder  panels  or  cabinet  panel  circuits 
in  underground  conduit,  so  that  the  only  wiring  which 
is  seen  in  the  mill  is  the  short  length  leading  from  the 
base  of  the  foundation  up  to  the  motor  terminals,  or 
to  the  starting  compensator.  This  same  scheme  is  em- 
ployed in  both  the  sawmill  and  planing  mill. 

Motors  and  Motor  Control 

All  motors  in  the  sawmill  and  planing  mill  are  of  the 
squirrel-cage  induction  type,  with  the  exception  of  the 


FIG.   2 — BOILER    ROOM    OF   OREXJON    POWER    COMPANY'S    STATION    SHOWING   DUTCH    OVEN  TYPE   FURNACES    AND    FUEL 
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Alternating-Current  Motor  Drives  in  the  Springfield  (Ore.) 
Plant  of  the  Booth-Kelly  Lumber  Company 


c^ooi":;  l*"^  storage  battery  tractor  hauling  4-ton  load.  2— A  200-hp.  motor  direct  connected  to  an  edger.  3— Combination  high- 
«n!i  -n^fii  .t"""^  '■''^''T  \1  l^^'^"'"^  »"'"  driven  by  direct-connected  motor.  4— High-speed  planer  showing  direct-connected  motor 
^^r»f^.  V-  '^"achment  belt  driven  from  separate  motor.  5— Motor  generator  set  in  saw-mill  substation.  6— A  loaded  monorail 
fn^JnvU^Ttn'^T\,r'''^\  5^"*^  ^"""^  '"^  planing  mill  direct  connected  to  motor.  8— Cut-off  saw  in  planing  mill  connected 
1  v^t     !^  .1    *  9— Motor  geared  down  to  suit  requirements  of  slow-speed  sorting  chain.      10— Heavv  timber  sizer  on  saw  mill  floor 

1.  r  kIh-  ^Q*^  t]  1°  "^°*°''-  11— Heavy  duty  sizer  and  matcher  direct-connected  to  motor.  12— Horizontal  resaw  connected  to  motor 
by   belt.      13 — Motor  mounted   under  mill   floor   driving  transfers   and  chains.  " 
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TABLE  I-MOTOR  EQUIPMENT  OF  THE  BOOTH-KELLY  LUMBER  COMPANY 

SPRINGFIELD,  ORE. 

SAWMILL— J'/^ree-PAow  2200-VoU  Mctivt 


Mill  Machine 


12-in.  X  72-in.,  7-Gaw  

Two  44-ft.  trimmers 

Timber !<izer,  16-in.  j  30  m. . . 
lO-ft.  single  cutting  band  mill. 
Ready  Slier 


Special  double  ethauEt  fan. 

AiroompresBor 

Motor-generator  set 


48-in.  hog. 


Driving  Motor* 


One  200-hp.  1200-r.p.m.  K 

Two  150-hp.  720-r.p.m.  K 

One  75-hp.  900-r.p.m.  K 

One  300-hp.  600-r.pm.  M 

One  50-hp.  1200-r.p.m.  K 

One  75-hD.  900-r.p.m.  K 
One  50-hp.  900-r.p.m.  K 
115-hp.  direct  connected   to 
75-kw.  250- volt  d.  c.  gener- 
ator 
One  100-hp.  900  r.p.m.  K 


Character  of  Load 


Very    fluctuating    load,     hii?h 

peaks. 
Continuous  load  with  intermit 

tent  irregular  peaks. 
Intermittent     load,     relatively 

steady  when  running. 
Intermittent  load,  fluctuatini; — 

heavy  starting  duty. 
Intermittent     load,     relatively 

steady  when  running. 
Steady,  continuous  load. 
Intermittont,  steady  load. 


Fluctuating,  continuous  load 


Three-Phaae  iiO-Voll  Motors 


Log  lift 

Canting  gear. 
Rock  saw 


Rock  saw  30-in.  single  fan . 
Log  carriage  set  works . . . 


Transmission,  consisting  of 
conveyors,  live  rolls,  trans- 
fer chains,  etc 


6-ft.  band  resaw 

Band  ripsaw  and  live  rolls. . 
48-in.  swing  crosscut  saw. . 

60-in.  swing  crosscut  saw. . 


Grinders  for  sizer  and  ready 
sizer  knives 

Stacker  for  dry  kiln  and  traas- 
fer  chains 

Unstacker  and  sorting  chains 
for  dry  stack 

File  room 

Machine  shop 

Wood  saws  and  conveyor 


ITC  5013  52-hp.  GOO-r.p.m.  M 

One  15-hp.  900-r.p.m.  K 

One  15-hp.  900-r.p.m.  K 

One  15-hp.  1200-r.p.m. 
KT  5-hp.  900-r.p.m.  C 


Three  125-hp.  900-r.p.m.  K 
Six  120-hp.  900-r.p.m.  K 
Seven  115-hp.  900-r.p.m.  K 
Four  !  10-hp.  900-r.p.m.  K 
Two  17  i^-hp.  900-r.p.m.  K 
One  KT  5-hp.  900-r.p.m.  C 
One  100-hp.  720-r.p.m.  M 

One  20-hp.  900-r.p.m.  K 
One  10-hp.  900-r.p.m.  K 

One  20-hp.  900-r.p.m.  K 


Two  i^-hp.  1800-r.p.m.  K 

One  10-hp.  900-r.p.m.  K 

Two  KT  5-hp.  900-r.p.m.  K 

Two  KT  5-hp.  900-r.p.m.  K 
KT  5-hD.  900-r.p.m.  K 
One  35-hp.  900-r.p.m.  K 


Intermittent      hoisting     duty, 

heavy  starting  load. 
Intermittent  heavy  duty,  light 

starting  load. 
Light  load  start,   intermittent 

running  load,  fluctuating. 
Steady,  continuous  load. 
Continuous    load    with    inter 

mittent  regular  peaks. 


Steady,  continuous,  light  start- 
ing loads.  Load  thrown  on 
through  friction  device. 


Intermittent   load    fluctuating; 

heaw  starting  duty. 
Intermittent  load  fluctuating. 
Intermittent    load    with    high 

peaks  of  very  short  duration. 
Intermittent    load    with    high 

peaks  of  very  short  duration. 


Intermittent,  steady  load. 

Fluctuating  intermittent  load 

Intermittent  load,  steady  when 
runmng. 


Fluctuating 


250-Volt  D.  C.  Motors 


Cant  transfer  to  gang . 


One  4-hp.  crane  motor 
One  7J^-hp.  crane  motor 


Crane  duty 


PLANING  UlLL—Three-Phase  220Q-Volt  Motors 


Sizer,  10-in.  x  30-in... 

Matcher,  6-in.  x  20-in 

Matcher  and  resaw: 
6-ft.  X  15-in.  matcher 
5-ft.x4-in. resaw. . . . 

Special  double  exhaust 


One  60-hp.  900-r.p.m.  K 
One  50-hp.  900-r.p  m.  K 


One      150-hp.  900-r.p.m.  K 
One  135-hp.  900-r.p.m.  K  440- 

volt. 
One  75-hp.  900-r.p.m.  K 


Intermittent  load,  relatively 
steady  when  running. 

Intermittent  load,  relatively 
steady  when  running. 

Intermittent  load,  relatively 
steady  when  running. 

Steady,  continuous  load. 


Three-Phase  ^iO-VoU  Motors 


Profile  attachment  for  6-ft.  x 
20-m.  matcher 

Band  ripsaw 

Swing  cut-off  saws 

Filmg  room 

Sorting  chains 

Belt  conveyors 

Conveyor  chains 


One  15-hp.  900-r.p.m.  K 

One  20-hp.  900-r.p.m.  K 
One  KT  5-hp.  900-r.p.m.  C 
Two  KT  2-hp.  1800-r.p.m.  C 
KT  5-hp.  900-r.p.m.  C 
Two     5-hp.     900-r.p.m.     C, 

back-geared   7/1 
2-hp.    900-r.p.m.    C,    back- 
geared  7/1 
3-hp.    900-r.p.m.    C,    back- 
geared  7/1 


Intermittent  load,  steady  when 

running. 
Intermittent  load,  fluctuating. 
Intermittent    load    with    high 
peaks  of  short  duration. 

Steady,  continuous  load. 

Steady,  continuous  load. 

Steady,  contmuous  load. 


Single-Phase  UO-Volt  Motors 


Portable  grinder  for  matcher 
knives }^-hp.  1800-r.p.m. 


Intermittent  duty. 


Monorail  System 


Hoist  and  traveling  car. 
Transfer  crane 


One   11-hp.  and  one  18-hp, 

250-volt  d.  c. 
One  17-hp.  and  one  22-hp 

250-volt  d.c. 


Crane  duty. 
Crane  duty. 


ITC  50-hp.  log  hoist  motor,  the  "I"  300-hp.  "M"  con- 
stant-speed headsaw  motor,  the  "I"  100-hp.  "M"  con- 
stant-speed resaw  motor,  and  the  4  and  7V'2-hp.  d.c. 
series  cant  crane  motors.  All  motors  above  5  hp.  rating 
are  equipped  with  starting  compensators  with  low- 
voltage  release  attachments  and  overload  relays,  and 
inclosing  covers  arranged  for  conduit  wiring.  The  over- 
load relays  are  of  the  inverse  time-limit  type,  and  are 
adjusted  in  each  instance  to  meet  the  requirements  of 
the  particular  motor  controlled.  For  instance,  a  con- 
veyor motor  runs  at  relatively  constant  load,  and  there- 
fore the  relay  is  set  at  approximately  150  per  cent  load 
and  with  very  little  retardation,  since  any  overload 
would  practically  mean  that  the  conveyor  was  jammed, 
and  the  relay  should  clear  the  motor  before  too  much 
of  a  strain  is  imposed  upon  the  different  parts  of  the 
transmission  equipment. 

In  the  case  of  the  edger  motor,  however,  which  is  a 
200-hp.,  1200-r.p.m.  squirrel-cage  design,  very  high 
peaks  of  relatively  short  duration  are  encountered.  The 
average  length  of  time  which  it  takes  a  cant  to  pass 
through  the  edger  is  probably  ten  seconds,  and  with 
very  low  speed  not  more  than  twenty  seconds.  The  load, 
however,  during  this  period,  may  reach  such  a  value 
that  the  motor  input  would  be  450  to  500  kw.  Hence 
the  relay  for  this  motor  is  set  for  150  per  cent  load  with 
long  retardation,  such  that  if  150  per  cent  load  were 
sustained  for  five  minutes  the  relay  would  disconnect 
the  motor.  If  200  per  cent  load  were  sustained,  the 
motor  would  be  disconnected  in  a  shorter  period,  but 
in  any  event  the  motor  would  be  capable  of  carrying  a 
load  almost  up  to  the  breakdown  point  of  the  motor  for 
thirty  seconds  without  being  disconnected  from  the 
circuit. 

For  the  log  hoist  motor  the  primary  is  controlled  by 
an  oil  switch  with  overload  and  low-voltage  release  at- 
tachments. Its  operation  is  controlled  by  a  secondary 
drum-type  reversing  controller,  which  in  this  particular 
instance  is  known  as  a  T-IO-J  design.  The  headsaw 
motor  is  likewise  controlled  by  a  secondary  drum-type 
controller,  and  in  the  primary  is  inserted  a  200-amp. 
K-5  overload  and  low-voltage  oil  switch.  The  resaw 
equipment  has  the  same  type  of  control  as  the  headsaw 
motor.  The  cant  crane  motors  are  standard  CO-2503 
and  CO-2504  motors  equipped  with  R-122  drum-type 
reversing  controllers.  These  controllers  are  mounted 
on  the  mill  floor  within  easy  reach  of  the  gang-saw 
operator,  so  that  he  can  control  the  hoisting,  lowering 
and  travel  of  this  crane  without  leaving  the  operating 
position  at  his  machine. 


1100 

— 

— 

— 

— 

— ' 

~1 

— 

~^ 

— 

— ' 

— ' 

900 

A 

A 

/ 

\ 

1 

\ 

V 

\ 

A 

/\ 

/\ 

/ 

\ 

/ 

\/ 

\.l 

\ 

/ 

\ 

/ 

\ 

800 

s 

1  \ 

V 

V 

^ 

V 

\ 

/ 

V 

\_ 

100 

lA    W)0 

S  500 

o  Afin 

^  ViO 

200 

100 

0 

7 

i 

i 

c 

A 

1 

M. 

D 

\ 

1 

T 

2  No 
IM 

on 

E 

2 

' 

\ 
P. 

1. 

f 

j 

i 

♦Type  letters  refer  to  General  Electric  designs  of  motors. 


FIG.    3 — TYPICAL    MOTOR    LOAD    OF    ELECTRICALLY    OPERATED 
MACHINERY    IN    PLANT    OF   BOOTH-KELLY    LUMBER    MILL 

The  Oregon  Power  Company  is  operated  by  H.  M. 
Byllesby  &  Company,  Chicago,  111.  Attilla  Norman  is 
vice-president  and  manager  at  Eugene,  Ore.  A.  C. 
Dixon  is  general  manager  of  the  Springfield  plant  of  the 
Booth-Kelly  Lumber  Company  at  which  the  operating 
conditions  outlined  were  worked  out. 
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Analysis  of  Moving  Picture  Theater  Lighting— II 

Considerations  in  the  Selection  of  a  Projection  Screen  Including  Distribution  of  Brightness, 

Elimination  of  Eyestrain  and  Screen  Efficiency 


By  L.  W 

Alomlior    I'^iiniiu'i'i'iiiK    Staff,    VauKhn.    Meyer 

THE  section  of  this  article  published  in  last  week's 
issue  of  the  Electrical  World  took  up  the  details 
of  special  interior  and  exterior  lighting  for  the 
Merrill  Theater  in  Milwaukee,  Wis.  In  what  follows 
here  the  problems  involved  in  the  selection  of  machine- 
room  equipment  and  a  suitable  projection  screen  are 
outlined. 

The  Motion-Picture  Machine  Room 

In  this  installation  particular  attention  was  paid  to 
the  picture  projection  engineering;  that  is,  to  the  lay- 
out of  the  machine  room  installation,  machine  selec- 
tion, proper  projection  screen,  etc.  The  machine  room, 
18  ft.  long  by  8  ft.  broad,  is  located  back  of  the  balcony 
and  slightly  above  it.  At  one  end  is  a  workshop,  at 
the  other  end  a  small  ventilated  fireproof  chamber  con- 
taining the  grid  resistances  for  the  projection  machine 
lanterns.  On  the  back  wall  is  a  large  steel  distribution 
cabinet  which  controls  all  the  power  used  in  the  ma- 
chine room.  Two  three-wire,  220-volt,  direct-current 
services  are  brought  to  the  cabinet  for  the  regular 
service  and  the  emergency  service.  These  machine 
services  are  connected  to  the  bus  by  a  three-pole, 
double-throw  switch,  so  that  it  is  possible  to  throw  the 
entire  load  on  either  service. 

The  machine  room  contains  two  moving-picture  pro- 
jection machines  and  one  dissolving  stereopticon.  Each 
moving-picture  machine  is  connected  to  a  two-pole, 
double-throw  switch,  so  that  it  may  be  run  on  a  motor- 
generator  set,  or  in  case  of  trouble  may  instantly  be 
thrown  over  across  the  line  with  resistance  in  series. 

At  present  the  machines  are  being  run  the  latter  way, 
with  grid  resistance  enough  in  series  to  cut  down  the 
current  to  the  required  amount.  Provision  has  been 
made  for  the  installation  of  the  motor-generator  set, 
and  this  will  be  done  in  the  near  future  on  account  of 
the  saving  in  running  expense  due  to  the  higher  effi- 
ciency of  the  motor-generator  set  as  compared  with 
the  resistance-in-series  method.  Each  stereopticon  is 
connected  through  a  two-pole,  single-throw  switch  di- 
rectly onto  the  bus,  with  a  special  resistance  in  series 
with  the  carbons. 

Another  piece  of  equipment  for  this  machine  room 
not  yet  installed,  but  which  is  planned  to  be  put  in  in 
the  near  future,  is  a  curve  drawing  ammeter  on  the 
machine  circuits.  The  charts  from  this  instrument 
serve  the  manager  of  the  theater  in  the  same  way  that 
they  serve  the  chief  engineer  of  a  lighting  or  power 
plant.  A  chart  records  the  attention  given  by  the  oper- 
ator to  his  machine  during  the  day;  the  length  of 
periods  between  changing  or  adjusting  the  lantern  car- 
bons, the  length  of  time  used  in  warming  up  the  car- 
bons of  the  incoming  lantern;  the  amount  of  current 
used  in  warming  up  the  carbons  of  the  incoming 
lantern;  the  amount  of  current  used  for  a  given 
film,  and,  in  a  general  way,  the  care  and  atten- 
tion that  is  being  given  by  the  operator  to  his 
work.  With  a  graduated  resistance  or  voltage  control 
of  a  motor-generator  set,  the  current  through  the  lan- 
tern of  a  machine  should  be  adjusted  for  each  different 
film  or  section  of  film,  the  light  required  depending  on 
the  density  and  thickness  of  the  film.  When  any  par- 
ticular film  is  shown  for  the  first  time  in  the  presence 
of  the  manager,  the  brightness  of  picture  desired  can 
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be  determined  and  instructions  given  the  operator  as 
to  the  current  to  be  used.  From  an  inspection  of  the 
charts  taken  from  the  ammeter  it  is  possible  each  day 
for  the  manager  to  check  up  the  current  used  and  to 
assure  himself  that  a  picture  of  proper  brightness  is 
being  thrown  on  the  screen  whether  he  is  present  or 
not.  It  also  furnishes  a  check  on  the  expertness  of  the 
operator  in  taking  care  of  the  arc,  timing  the  pictures, 
etc. 

The  Engineering  in  the  Selection  of 
Projection  Screen 

In  the  selection  of  the  most  suitable  projection  screen 
a  large  amount  of  research  work  was  carried  on,  and  a 
screen  purchased  according  to  the  results  of  this  re- 
search work.  Samples  of  the  various  screens  marketed 
by  different  screen  manufacturers  were  examined  and 
tested,  and  comparisons  made  between  the  various 
types.  Special  tests  were  run  on  a  number  of  the 
screens  which  seemed  to  be  satisfactory  for  the  service 
required.  In  running  these  tests  use  was  made  of  vari- 
ous photoplay  houses,  substituting  for  the  arc  light  used 
in  the  lanterns  a  high-wattage  nitrogen-filled  lamp,  with 
a  voltmeter  across  the  terminals  of  the  same.  All 
light  was  cut  off  from  the  screen  except  that  which 
was  allowed  to  pass  through  a  small  round  orifice  of 
only  sufficient  size  to  furnish  a  lighted  area  large  enough 
for  the  use  of  a  photometric  instrument.  Brightness 
readings  were  then  taken  with  a  Macbeth  illuminometer 
from  various  angles,  taking  from  three  to  five  readings 
on  the  screen  for  each  angle.  These  readings  were 
then  plotted,  giving  curves  some  of  which  are  shown  in 
Figs.  3,  4,  5  and  6. 

As  a  result  of  the  tests,  all  screens  were  eliminated 
except  two — one,  a  matt  surface,  or  diffusing  screen, 
and  the  other  a  so-called  'focusing'-type  screen,  hav- 
ing a  pure  white  surface  covered  with  small  glass  beads 
or  globules  about  the  size  of  grains  of  sand.  The  first 
of  these  was  a  locally-prepared  screen  and  the  second 
was  the  best  of  the  various  focusing-type  screens  in- 
spected. In  Figs.  4  and  5  are  given  the  distribution 
curves  of  brightness  for  these  two  screens.  In  order 
to  see  the  practical  value  of  these  brightness  curves,  a 
cross-section  of  the  theater  has  been  drawn  in  on  the 
same  sheet,  showing  the  proper  angular  relation  between 
the  screen  and  the  auditorium.  By  considering  the 
curve  in  connection  with  the  auditorium  outline,  the 
apparent  brightness  of  the  screen  as  viewed  from  vari- 
ous parts  of  the  auditorium  can  be  quickly  measured 
or  compared. 

Referring  to  Fig.  4,  it  is  seen  that  with  the  matt 
surface  or  diffusing  screen  the  brightness  of  the  screen 
as  viewed  from  any  seat  in  the  auditorium  appears  of 
practically  constant  value,  though  decreasing  very 
slightly  at  the  front  seats  of  the  house.  It  must  be 
remembered  also  that  the  same  form  of  curve  would  be 
shown  if  readings  were  taken  at  right  angles  to  this 
curve;  that  is,  in  a  horizontal  plane  through  the  beam 
of  light  and  the  curtain. 

From  Fig.  5,  showing  the  focussing  screen,  it  is  seen 
that  the  brightness  of  this  screen  varies  considerably 
when  seen  from  various  seats  in  the  house.  The  maxi- 
mum brightness  appearing  at  the  same  angle  as  the 
incident  ray  and  falling  off  materially  at  the  seats  to- 
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,IG.  3 — BRIGHTNESS  CURVE  PLOTTED  FOR  AN  ALUMINIZED  FOCUS-        FIG.    5 — BRIGHTNESS    CURVE   FOR    CRYSTAL   SURFACE    OR   FOCUS- 
ING SCREEN  ING   SCREEN 


FIG.   4- 


-BRIGHTNESS   CURVE   FOR    MATT    SURFACE   OR   DIFFUSING 
SCREEN 


*vard  the  front  of  the  theater.  It  is  also  interesting  to 
lote  from  Fig.  6,  that  v^^ith  this  screen  when  the  incident 
:-ay  of  light  is  perpendicular  to  the  surface,  the  bright- 
less  curve  is  much  broader  and  less  concentrating  than 
,vhen  the  light  falls  on  the  screen  at  an  angle  other 
;han  a  right  angle,  and  as  this  angle  between  the  inci- 
ient  ray  and  a  perpendicular  to  the  screen  increases,  the 
•urve  becomes  sharper,  which  means  less  suitable  for 
Drojection  purposes,  as  the  curve  will  not  "cover"  the 
seating  area  properly. 

In  Fig.  3  is  shown  a  curve  fairly  typical  of  the  gen- 
eral class  of  focusing  screens.  It  may  be  seen  that 
;his  screen  follows  more  or  less  the  law  of  specular 
reflection,  the  angle  of  the  incident  light  being  approxi- 
nately  equal  to  the  angle  of  the  maximum  reflected 
•ay.  The  result  is,  that  unless  the  incident  ray  is  per- 
)endicular  to  the  screen  the  screen  will  appear  bright- 
est at  seats  about  half  way  to  the  front,  and  seats 
'urther  away  will  view  a  less  bright  picture,  a  condi- 
;ion  not  to  be  desired. 

In  making  a  decision  as  to  the  proper  screen  to 
nstall,  the  following  various  factors  were  considered: 
F'irst,  a  distribution  of  brightness,  such  that  a  clear 
jicture  is  seen  from  all  parts  of  the  house,  with  a  mini- 
mum of  light  thrown  on  the  side  walls;  second,  the 
>ecuring  of  the  maximum  of  brightness  with  the  least 
imount  of  eyestrain,  and,  third,  a  high  efficiency  of 
reflection,  which  means  a  lower  cost  of  current  for  an 
equally  bright  picture. 

Distribution  of  Light  Reflected  from  Screen 

In  considering  the  first  factor  it  is  self-evident  that 
the  picture  viewed  from  any  seat  in  the  house  must 
show  a  bright,  sharp  image  as  well  as  a  certain  so-called 
"depth"  of  picture,  a  characteristic  of  good  photography 
and  good  projection,  which  takes  the  flatness  away  from 
'd  picture  and  makes  objects  in  the  foreground  stand  out 
and  away  from  the  background.  To  obtain  these  con- 
ditions it  is  necessary  to  have  a  strong  projected  light 
and  the  screen  protected  from  other  light  rays,  which 
cause  a  so-called  "veiling  glare" — a  dimming  of  the 
picture.  This  veiling  glare  is  produced  by  the  house 
lights  and  by  any  reflected  light  from  walls  or  ceiling. 
If  a  screen,  such  as  is  shown  in  Fig.  4,  is  used  in  a 
narrow  house,  it  is  seen  that  a  large  percentage  of  the 
reflected  rays  are  thrown  to  the  sides  where  there  are 
no  seats,  and  striking  the  walls  are  cause  of  more  or 
less   veiling   glare   unless   the   side   walls   are   of   dark 
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FIG.    6 — VARIATION    OF    BRIGHTNESS    WITH    CHANGE    IN    ANGLE 

OF    INCIDENT    LIGHT 

A  is  for  incident  ray  at  riglit  angles.    B  for  5  deg.  above  horizontah 

C  for  12  deg.  above  horizontal. 


FIG.   7- 


-CURVE  OF  SCREEN   DISTRIBUTION  ADAPTED  TO  BUILDING 
PLAN 


enough  color  to  absorb  the  light.  If  the  focusing  screen 
is  used  (Fig.  5),  then  the  greater  proportion  of  the 
light  is  thrown  into  the  body  of  the  house  and  but  little 
light  strikes  the  side  walls,  as  can  be  seen  from  a  study 
of  the  curve,  which  means  a  bright  picture  and  little 
veiling  glare.  In  a  wide  house  it  is  evident  that  the 
focusing  screen  could  not  be  used,  as  those  seats  at  the 
side  would  view  a  very  dull  and  flat  picture,  while  with 
the  matt-surface  screen  the  picture  would  be  as  good  at 
the  sides  as  in  the  center  of  the  house. 

The  various  curves  of  distribution  were  tried  out  on 
a  seating  plan  of  the  auditorium.  Fig.  7,  showing  the 
focusing  screen  as  drawn  out.  It  is  seen  that  fully  80 
per  cent  of  the  seats  are  within  the  20-deg.  angle  from 
the  perpendicular  to  the  screen,  and  all  light  rays  of 
any  great  magnitude  hit  the  side  walls  at  such  a  large 
angle  that  the  illumination  on  them  is  very  low  indeed. 
If  the  curve  of  Fig.  4  is  considered  as  being  tried  out 
in  a  similar  manner,  it  will  be  seen  that  while  the 
audience  will  all  see  approximately  an  equally  clear  pic- 
ture, at  the  same  time  a  large  amount  of  light  will  be 
thrown  on  the  walls,  causing  a  considerable  veiling 
glare  as  stated  above. 

Elimination  of  Eyestrain 

The  second  consideration,  eyestrain,  has  a  very  im- 
portant bearing  on  the  selection  of  a  screen,  since  the 
comfort  of  the  audience  and  hence  a  factor  of  the  popu- 
larity of  the  house  depends  on  it.  Eyestrain  may  be 
considered  as  being  caused,  first,  by  the  flicker  on  the 
screen  due  to  the  projection  machine;  second,  by  the 
contrast  glare,  which  depends  to  a  great  extent  upon  the 
densities  of  the  various  parts  of  the  film  itself,  and. 
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third,  upon  the  actual  brightness  glare  of  the  picture 
as  a  whole,  as  contrasted  with  the  surrounding  walls. 
It  has  been  found  from  numerous  tests  and  experiments 
that  glare  depends  not  only  on  the  intrinsic  brilliancy 
or  surface  brightness  of  the  screen  in  question,  but 
also  upon  the  angle  subtended  by  the  surface  as  viewed 
by  the  eye.  If  the  angle  subtended  by  the  surface  is 
small,  then  the  intrinsic  brilliancy  may  be  greater  than 
if  the  surface  subtended  a  larger  angle  at  the  eye. 
Applying  this  principle  to  a  projection  screen,  it  is  evi- 
dent that  the  theoretically  ideal  condition  would  be  to 
have  a  screen  which  when  viewed  from  a  distance  would 
be  at  the  limit  of  brightness  for  comfort  (no  apprecia- 
ble eyestrain),  and  as  viewed  from  seats  nearer  the  sur- 
face, brightness  would  be  decreased  to  offset  the  in- 
creased angle  of  the  screen  at  the  eye. 

On  inspecting  the  curves  in  Figs.  4  and  5,  it  is  to  be 
seen  that  with  the  matt-surface  screen  the  above  condi- 
tion is  not  obtainable,  the  screen  appearing  equally 
bright  from  all  seats.  The  focusing  screen  tested, 
however,  does  give  this  desired  variation  of  brightness 
due  to  its  characteristic  form  of  brightness  curve;  that 
is,  the  brightness  of  the  screen  as  viewed  from  the  front 
seats  is  much  less  than  when  viewed  from  the  rear 
seats.  It  is  interesting  to  note  that  with  this  screen 
the  brightest,  best  picture  is  seen  from  the  rear  seats 
in  the  balcony,  seats  which  are  usually  the  poorest  in 
the  house. 

The  focusing  screen  shown  in  Fig.  3  fulfills  the 
theoretical  requirements  for  the  front  of  the  audi- 
torium, but  is  not  satisfactory  for  the  rear,  unless  the 
installation  is  such  that  the  incident  light  is  perpendicu- 
lar to  the  screen. 

Efficiency  of  Projection  Screens 

The  third  consideration,  efficiency,  brings  out  the 
following  points.  Requiring  a  satisfactory  bright  pic- 
ture to  be  shown,  it  is  evident  that  the  brightness  of 
any  two  different  screens  as  they  appear  to  the  eye  be 
the  same.  Referring  to  the  curves  again,  Figs.  4  and  5, 
which  are  both  taken  with  the  same  intensity  of  illumi- 
nation incident  on  the  screen,  it  is  seen  that  for  this 
particular  theater  the  brightness  of  the  screen  to  the 
audience  is  nearly  twice  as  great  with  the  focusing 
screen  as  with  the  matt-surface  screen.  In  other  words, 
the  brightness  curves  can  be  considered  as  proportional 
to  the  efficiency  of  reflection  at  any  particular  angle. 
In  considering  the  efficiency  of  the  screen  for  this  pur- 
pose, we  are  not  so  much  interested  in  the  true  efficiency 
of  reflection  as  a  whole,  as  we  are  in  the  amount  of  light 
reflected  to  the  eyes  of  the  audience;  in  other  words, 
there  is  only  a  narrow  angle  in  which  we  desire  a  high 
reflective  power,  and  outside  of  this  angle,  the  poorer 
the  reflection  coefficient  the  better,  as  this  light  would 
be  thrown  on  the  walls,  causing  the  "veiling  glare" 
spoken  of  before.  If  in  this  particular  installation  the 
matt-surface  screen  were  used,  the  illumination  on  the 
screen  would  have  to  be  increased  approximately  100 
per  cent  in  order  to  obtain  the  same  brightness  of  pic- 
ture in  the  rear  of  the  house  as  is  obtained  with  the 
focusing  screen.  It  would  even  have  to  be  increased 
above  this  amount  to  overcome  the  veiling  glare  which 
would  result  from  all  the  side  wall  reflection. 

As  a  result  of  the  foregoing  considerations  and  find- 
ings, the  focusing  screen.  Fig.  5,  was  installed  in  the 
theater.  It  may  be  of  interest  to  note  that  after  the 
installation  half  of  the  screen  was  covered  with  a  large 
section  of  the  matt-surface  screen  and  a  picture  thrown 
on  this  composite  screen.  The  results  obtained  by 
inspection  of  a  picture  thrown  on  this  screen  corrobor- 
ated the  various  conclusions  mentioned  above. 

When  the  interior  lighting  of  the  auditorium  was 
first  considered,  it  was  planned  to  give  a  very  low  in- 


tensity of  illumination  in  the  front  of  the  auditoriurr* 
near  the  screen,  increasing  this  intensity  of  illumina-I 
tion  toward  the  back  until  at  the  rear  of  the  house  s 
fairly  high  intensity  of  illumination  was  obtained 
With  the  focusing  screen  installed,  however,  it  was' 
found  that  the  very  characteristics  of  the  screen  op- 
posed this  lighting  arrangement.  From  the  brightness 
curve  it  can  be  seen  that  any  bright  source  of  light, 
such  as  a  brightly-lighted  rear  wall,  in  line  with  the 
audience,  would  have  much  more  effect  on  the  screen 
as  a  "veiling  glare"  than  would  light  falling  on  the 
screen  at  an  angle,  as  is  the  case  with  the  light  from 
the  projection  lantern.  It  was  found  necessary  to  con- 
siderably lower  the  intensity  of  illumination  in  the  rear 
of  the  auditorium  to  overcome  this  objection;  at  the 
same  time  the  intensity  near  the  screen  was  raised 
without  interfering  in  any  way  with  the  brightness  of 
the  picture. 

Two  other  points  might  be  mentioned  in  connection 
with  the  screen  installed:  First,  there  is  no  bright 
"spot"  noticeable  to  the  eye  with  this  screen.  From 
every  point  the  screen  appears  evenly  illuminated. 
Secondly,  the  screen  may  be  cleaned  with  soap  and 
water,  and  shows  practically  as  high  an  efficiency  after 
cleaning  as  when  first  installed. 

The  Merrill  theater  is  owned  by  the  Badger  State 
Investment  Company  of  Milwaukee  and  managed  by 
H.  D.  Graham.  Its  commercial  success  in  competition 
with  theaters  charging  a  much  lower  admission  is  an 
indication  of  possibilities  of  high-class  productions  pre- 
sented under  proper  lighting  conditions.  The  feature 
lighting  in  the  entrance,  where  a  color-changing  ap- 
paratus is  in  use  to  give  a  shifting  color  in  the  indirect 
lighting  of  the  outer  lobby  also  has  extensive  commer- 
cial possibilities.  This  has  been  accomplished  by  using 
lamps  of  as  nearly  as  possible  the  three  primary  colors, 
changed  in  regular  cyclic  order  by  dimmers  operated 
from  a  motor-driven  shaft.  It  was  found  that  very  good 
color  synthesis  could  be  obtained  by  using  two  1000-watt 
units  for  the  blue  component,  two  for  the  red  and  a 
single  one  for  the  green,  as  explained  in  last  week's 
issue.  In  this  direct  and  simple  way  the  outer  lobby 
is  flooded  with  changing  color  varying  in  hue,  biit  not 
in  intensity,  the  effect  thus  produced  being  both  pleasing 
and  attractive. 

The  illumination  problems  outlined  were  investigated 
and  worked  out  by  Vaughn,  Meyer  &  Sweet,  Milwaukee, 
Wis. 


Improved  Motor  Drive  for  Textile 
Mill  Service 

In  the  plant  of  the  Nashua  (N.  H.)  Manufacturing 
Company,  individual  motor  drives  have  been  gradually 
installed  until  motors  totaling  3000  hp.  are  in  operation. 
A  recent  adaptation  of  the  individual  principle  in  this 
cotton  mill  is  used  in  connection  with  a  cop  breaker 
which  converts  waste  ends  and  threads  into  cotton  for 
re-use  in  spinning  thread.  Formerly  this  machine  was 
operated  by  a  30-hp.  to  35-hp.  motor  since  the  machine 
required  this  amount  of  power  for  starting.  One-sixth 
of  this  amount  is,  however,  sufficient  for  driving  the 
machine  in  actual  operation. 

By  the  new  arrangement,  which  is  the  first  application 
of  this  type  of  drive  to  this  type  of  machine,  six  motors 
are  installed,  one  belted  to  each  shaft.  Five  of  the  mo- 
tors are  of  7.5  hp.  and  one  of  15  hp.  The  individual 
motors  are  economical  of  energy  since  the  action  of  the 
shafts  is  more  or  less  reciprocal  and  there  is  less  over- 
load than  with  a  single  motor.  In  addition  a  large 
amount  of  shafting  and  belting  from  the  ceiling  is  obvi- 
ated. The  scheme  has  been  devised  by  Charles  H.  Aus- 
tin, electrical  engineer  for  the  company. 
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Economics  of  Group  System  of  Street  Lighting 

How  a  Rearrangement  of  Distribution  Circuits  and  Transformer  Equipment  on  a  $3,750,000 
Job  Will  Effect  a  Material  and  Labor  Saving  of  $13.44  per  Lamp 

By  MONTAGUE  FERRY,  Consulting  Engineer 
With  Estimates  by  E.  M.  TOMPKINS,  Electrical  Engineer,  City  of  Chicago 


AN  arrangement  of  circuits  has  been  worked  out  by 
the  writer  which  can  be  employed  to  serve  series 
street  lamps  with  less  initial  expense,  less  danger 
to  lamp  maintenance  men,  less  chance  of  interruption  to 
service,  and  with  possibly  less  losses  than  attend  the 
use  of  other  series  systems.    It  is  a  development  of  the 
'  series-multiple  system,  and  consists  briefly  of  a  number 
i  of  small  series  circuits,  each  served  by  a  low  potential 
1  transformer,  the  primaries  of  these  group  transformers 
being  connected   in   series  to  a  constant-voltage  high- 
potential  source  of  supply.    For  example,  a  system  con- 
taining 220  20-volt  series  lamps  would  be  split  into  ten 
isolated  groups  of  twenty-two  lamps,  each  served  by  a 
400-volt  transformer.    The  primaries  of  the  ten  trans- 
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PIG.    2 — TYPICAL    INDIVIDUAL    TRANSFORMER  LIGHTING  CIRCUIT 

formers  required  would  in  turn  be  connected  in  series 
to  a  5000-volt  circuit. 

There  are  two  distinct  advantages  to  this  arrange- 
ment. First,  the  high  potential  is  confined  to  the  trans- 
former primary  circuit,  so  there  is  little  possibility  of 
dangerous  voltages  occurring  at  any  lamp  or  post. 
Second,  there  is  a  great  saving  in  the  cost  of  cable, 
since  only  a  relatively  small  portion  requires  high- 
potential  insulation.  There  is  also  a  considerable  saving 
in  transformer  equipment,  when  compared  with  indi- 
vidual transformer  installations,  since  the  cost  of  group 
transformers  is  much  less  than  that  of  individual  trans- 
formers for  the  same  number  of  lamps.  In  some  in- 
stallations, of  course,  individual  transformers  are  not 
used,  but  even  then  the  saving  in  cable  more  than  off- 
sets the  cost  of  the  group  transformers.  Another  ad- 
vantage is  that  the  efficiency  of  group  transformers  is 
relatively  high,  about  96  per  cent.  Furthermore,  the 
cost  of  transformer  installation  is  less  per  lamp  served 


with  group  units  because  fewer  are  required,  and  sev- 
eral that  serve  adjoining  territories  may  be  installed  in 
one  manhole  convenient  to  all  the  circuits.  In  addition, 
the   possibility   of   service   interruption   to  the   entire 

TABLE  I— COMPARATIVE  ESTIMATES  FOR  COST  OF  220-LAMP  CIRCUIT 


Group  Transformer  System 


Cost 

per 

Lamp 


Low-potential  cable,  39,600 
ft.  at  14  cents $5,530.00 

High-potential  cable,  3,300 
ft.  at  22  cents 726.00 

Lamp  leads  (none) 

$6,256.00  $28.50 

220  film  sockets 275.001  ,  ,c 

Ten  transformers,  2 kw 350.00  J  ^'^^ 

Ten  transformers,  splices  and 

protectors 100.001  „  .« 

Fourmanholes 300.00  J  •**" 

Total  material $7,281.00  $33.15 

Fifty  alley  crossings  at  $22.40, 
twenty-five  street  crossings 
at  $49.00 $2,340.00  $10.60 

220  globes  at  90  cents,  220 
lamps  at  77  cents 367.00      1.67 

220  posts  at  $13.50,  220  foun- 
dations at  .$2.50 3,520  00    16.00 

Trench  refill  at  $0,045  per  ft., 
cable  laying  at  $0,023  per 
ft 2,640.00    12.00 

Setting  and  painting  posts. . . .        220 .00      1 .  00 

Connecting  ten  transform- 
ers   60  00        .27 

Teaming  2H  per  cent  mate- 
rial          182.00        .83 

Total  labor $9,329.00  $42.30 

Total  material 7,281.00    33.15 

$13,610.00  $75.45 
Overhead  5  per  cent 680.50      3.76 

$14,290.50  $79.21 

Saving  per  lamp,  $13.44. 


Individual  Transformer 
System 


Cost 

per 

Lamp 


None 

35,200  ft.  at  22  cents  $7 ,  730 .  00 
2,200  ft.  at  $0.024..          52.80 

$7,782.80  $35.40 

220  plain  sockets .  . 

110  00 

.50 

220  transformers,  72 
kw 1,430.00 

6.50 

$9,322.80  $42.40 

$2,340.00  $10.60 

367.00 

1.67 

3,520.00 

16.00 

2,640.00 
220.00 

12.00 
1.00 

Connecting  220  tra 
formers 

is- 

770.00 

3.50 

233.00 

1.06 

$10,090.00  $45.83 
9,322.80    42.40 

$19,412.80  $88.23 
•    970.65      4.42 

$20,383.45  $92.65 


system  is  minimized  because  disturbances  in  one  group 
are  confined  to  that  group,  while  occurrence  of  faults 
in  the  main  artery,  the  high-voltage  primary  circuit, 
is  lessened  because  of  its  relatively  short  length  and 
protected  position  underground.  The  system  has  the 
demerit,  however,  that  auxiliary  devices  are  required 
to  protect  the  transformers  and  line  from  lamp  and  cir- 
cuit failures  and  to  prevent  the  outage  of  all  lamps  in 
any  group  when  faults  occur  therein. 
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FIG.   1 — ARRANGEMENT   OF  GROUP  TRANSFORMER   CIRCUITS   IN  A   LONG,    NARROW   DISTRICT 
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TAHLK  11     COST  OK  CKOl  I'  TU  NNSKOIIMKH  SVSTKM  IN  LONCI  DlSTKICl' 


Mntrriul  for  270  l.aiiii'" 

40,540  ft.  No.  S  V.  (".  1..  (".  iirniomt  ciililc,  u(  $0.12  per  ft 
I'our  inuiihoUti  compU'tc,  iil  $Hll.t'tO  cnrh 
Korty-si-Vfii  ftUcy  crosMinns  I  Iti  ft.),  iit  $22.40  capli  . 
Twenty-four  stroot  croaHiiiun  (iiS  ft.),  ut  $4il.00  each 

Three  1 '  •,.-kw.  Irnnsformers,  iit  130.0(1  encli 

Nine  2-kw.  trmisforniers,  nt  W-''  00  each 

270  lamppoHl  foundations,  at  $2.50  each 

270  lampposts  (22,'>  Ih.),  at  tVi.M  each  

270  film  sockets,  at  $1 .25  each 

270  Rlobes  U4-in.  ball),  at  $0.<t0  each 

27(»  liunps  UOO  ep.),  at  $0.7tW  each 

7700  ft.  No.  8  v.  C.  L.  ('.  armortnl  ,5000-volt  cable,  at  $0.22 
Twenty-four  Wilson  separable  splices,  at  $3.00  each 
Twelve  transformer  protections,  at  $5.00  each 


per  ft, 


,944. SO 

:!34  40 

,052.80 

,176.00 

90.00 

315.00 

675  00 

,645.00 

337.50 

243.00 

207.36 

,634  00 

72  00 

60.00 


Labor 

4S,798  ft.  of  trench  and  refill  (less  alleys),  at  $0.04,4  per  ft. 

I'lacinK  cMv  ^.")7,2t()  ft.i,  at  $0.23  per  ft 

Connectiii!'  caiile  (27(1  lamps),  at  $(1.25  each 

SettinE  lampposts  (27111,  at  $0.75  each 

I'aintiiiE  posts  (270),  at  $0.25  each 

TeaminB,  2'  j  per  cent  of  material 

Installing  twelve  transformer  protections,  at  $0,00  each.  .  . . 


$15,846.80 

2,195.91 

1,316.52 

67.50 

202.50 

67.50 

396.17 

72  00 


$20,164.96 
Overhead  expense  5  per  cent 1 ,  008 .  25 


Total  cost  for  270  lamps $21 ,  173.21 

Cost  per  lamp,  $78.42. 

The  individual  transformer  system,  which  the  group 
system  is  designed  to  improve  on,  has  many  of  the 
advantages  of  the  group  system,  Ijut  lacks  the  chief 
merit — that  of  smaller  cost.  It  has  the  exclusive  ad- 
vantage, however,  that  failure  of  lamps  does  not  affect 
the  remaining  serviceable  ones.  Furthermore,  no  aux- 
iliary devices  are  required  to  provide  this  character- 
istic. The  individual  transformer  system  has  several 
demerits,  among  which  are  increased  liability  of  com- 
plete service  interruption  due  to  the  relatively  long 
main  artery,  or  primary  circuit,  the  difficulty  of  locating 
faults  and  an  efficiency  of  only  90  per  cent  for  the  small 
transformers  used. 

Costs  of  Group  and  Individual  Transformer  Layouts 

The  relative  costs  of  group  and  individual  trans- 
former arrangements  are  clearly  brought  out  in  the 
accompanying  itemized  estimates  which  apply  to  condi- 
tions in  Chicago  where  a  bond  issue  for  rearrange- 
ment of  circuits  has  been  recently  issued.  Table  I 
shows  the  comparative  costs  of  installing  group  and 
individual  transformer  systems  under  the  same  condi- 

LEGEND B3  Transformer  Locaied in  Manhole 
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FIG.   3 — GROUP   CIRCUIT   ARRANGEMENTS   IN   A   SQUARE   DISTRICT 


T.\BLK  111  -COST  OF  CiUOL'l'-TKANSl'ORMER  SYSTEM  IN  SQUARE  DISTB 

Material  for  321  Lamps 

62,760  ft.  No.  8  V.  C.  L.  C.  armored  cable,  at  $0.12  per  ft $7, SSI'S 

Four  manholes,  at  $83.60  each '334!4,  ' 

Keventy  alloy  crossiiiKS  (16  ft.),  at  $22.40  each 1 ,568!(V' 

Twenly-cinht  street  erossiuKS  (35  ft.),  at  $49.00  each 1  [372!0'' 

Seven  1-12-kw.  transformers,  at  $30.00  each 21o!o 

Eight  2-kw.  transformers,  at  $35.00  each 28o!ft 

321  lamppost  foundations,  at  $2.50  each 802. fii, 

321  lampi)oBts  (225  lb.),  at  $13.50  each 4,333!6l 

321  film  sockets,  at  $1 .25  each '401  2- 

321  Klobes  (14-in.  ball),  at  $0.90  each 28891 

321  lamiw  (100  cp.),  at  $0,768  each 246  5; 

3900  ft.  No.  8  V.  C.  L.  C.  armored  5000-volt  cable  at,  J0.22  per  ft 858.01 

Thirty  Wilson  selarable  splices,  at  $3.00  each 90. 0( 

Fifteen  transformcT  protections,  at  $5.00  each 75. (X 

$18,391 
Labor 

44,350  ft.  of  trench  and  rcKll,  at  $0,044  per  ft $1 ,  lo.-j  ■. 

Placing  66,660  ft.  cable,  at  $0,023  per  ft 1  ',533.1) 

Connecting  cable  to  321  lamps,  at  $0.25  each 80.21' 

SettiuK  321  posts,  at  $0.75  each 240.7! 

PaintinK  321  posts,  at  $0.25  each 8o!2i 

Teamiiifi,  2'j  per  cent  of  material 459.71! 

InsuJatint;  fifteen  transformer  protections,  at  $6. CO  each 90. 0( 

$22,871.2^ 
5  per  cent  overhead 1 ,  143 .  5l 

Total  cost  for  321  lamps $24,014  81 

Cost  per  lamp,  $74.81 

Average  cost  for  591  lamps,  $70.46 

tion,  while  Tables  II,  III  and  IV  show  the  costs  o] 
providing  group  and  individual  transformer  arrange- 
ments in  different  shaped  sections.  For  instance,  Tabh 
II  is  for  a  long,  narrow  district  and  Table  III  is  for  i 
square  district.  The  circuit  arrangements  to  which  th( 
estimates  refer  are  indicated  in  Figs.  1,  2  and  3,  whicl- 
are  actual  sections  in  Chicago. 

Both  estimates  in  Table  I  are  based  on  the  lampj 
being  arranged  the  same  and  150  ft.  apart.  The  actua 
amount  of  cable  required  was  measured  from  layouts 
drawn  to  scale.  A  greater  length  of  cable  had  to  b( 
used  with  the  group  system  than  with  the  individua 
transformer  system  because  extra  cable  is  required  tc 
bring  the  terminals  of  each  series  group  to  the  man- 
holes where  the  transformers  are  located.  Further- 
more, the  low-tension  cable  runs  up  each  lamppost  anc 
connects  directly  with  the  lamp,  whereas  in  the  indi- 
vidual transformer  system  lamp  leads  run  from  each 
transformer  at  the  base  of  the  post  to  the  corresponding 
lamps.  As  indicated,  the  total  cable  cost  is  only  $28.50 
per  lamp  for  the  group  system,  as  compared  with  $35.40 
per  lamp  for  the  individual  unit  system.  It  may  be 
noted  further  that  the  transformer  equipment  used  in 
the  group  system,  including  transformers,  splices,  pro- 
tective equipment  and  cost  of  manholes,  is  $3.40  per 
lamp,  compared  with  $6.50  for  the  individual  unit  sys- 
tem. There  is  a  corresponding  saving  in  the  labor  cost 
in  favor  of  the  group  system,  the  cost  of  installing  the 
ten  group  transformers  being  only  27  cents  per  lamp,  as 
compared  with  $3.50  per  lamp  for  connecting  220  small 
transformers  on  the  unit  system.  | 

TABLE  IV— COST  OF  INDIVIDUAL  TRANSFORMER  SYSTEM 

Material  for  230  Lamps  I 

36,426  ft.  No.  8  V.  C.  L.  C.  armored  5000-volt  cable,  at  $0.22  per  ft $8,013.72  | 

2,300  ft.  No.  8  R.  C.  D.  B.  600-volt  cable,  at  $0,024  per  ft 55.20 

Twentv-two  street  crossings,  at  $49.00  each 1,078.00  ' 

Thirtv-five  alley  crossings,  at  $22.40  each 784.00  | 

230  72-watt  transformers,  at  $6.50  each 1 ,495.00  i 

230  post  foundations,  at  S2.50  each 575.00 

230  lampposts  (225  lb.),  at  $13.50  each 3,105.00 

230  sockets  (No.  156722),  at  $0.50  each 115,00 

230  globes  (14-in.  ball),  at  $0.90  each 207.00 

230  lamps  (100  cp.),  at  $0,768  each 176.64 

$15,604.56 
Labor 

32,816  ft.  of  trench  and  refill,  at  IQMli  per  ft $1,476.72 

Placing  36,426  ft.  of  cable,  at  $0,023  per  ft 837.80 

Connecting  230  transformers  and  lamps,  at  $3.50  each 805.00 

Setting  230  posts,  at  $0.75  each 172. 50 

Painting  230  posts,  at  $0.25  each 57.50 

Teaming,  2)  2  per  cent  of  material 390.11 

$19,341.19 
5  per  cent  overhea<l , 967.21 

Total  cost  for  230  lamps 1 $20,311.40 

Cost  per  lamp,  $88.31 
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STATION  AND  OPERATING  PRACTICE 

A  Department  Devoted  to  Problems  of  Installation^  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


CASTING  STATION  BUSBAR 

COMPARTMENTS  IN  PLACE 

Methods  of  Mixing  the  Concrete,  Forming  the  Shelves 
and   Bus    Compartment    Walls   and    Fin- 
ishing  the   Concrete   Surfaces 

Illustrated  herewith  are  steps  in  the  process  of  cast- 
ing busbar  compartments  in  place — a  method  employed 
by  the  Havana  (Cuba)  Electric  Railway,  Light  &  Power 
Company  in  constructing  its  new  generating  station, 
described  on  page  1402  of  the  June  17  issue  of  the 
Electrical  World.  The  general  features  of  this 
method,  including  the  design  of  the  concrete  forms, 
methods  of  using  them,  and  a  suitable  concrete  mixture, 
were  outlined  in  considerable  detail  in  the  same  issue. 
In  what  follows  are  described  the  methods  of  mixing  the 
:oncrete,  forming  the  shelves  and  finishing  the  cell 
walls. 

The  mixing  plant  was  set  up  in  the  basement  under 
the  galleries  and  at  the  end  opposite  that  on  which  the 
work  was  started.  Crushed  stone  was  delivered  through 
a  basement  window  to  a  storage  bin  from  whence  it  was 
drawn  off  through  a  wooden  gate  into  a  small  measur- 
ing bin  which  held  the  proper  amount  for  a  charge. 
Sand  and  cement  were  handled  in  a  somewhat  similar 
manner.  The  mixed  cement  was  drawn  off  into  a  bin 
where  it  could  be  released  as  needed,  by  means  of  a 
wooden  gate.  It  was  conveyed  to  the  galleries  in  wheel- 
barrows by  means  of  a  donkey-engine  hoist.  An  in- 
clined runway  permitted  dumping  the  concrete  from  the 
wheelbarrows  directly  into  the  forms. 

The  shelves  were  made  as  follows:  The  expanded 
metal,  after  being  cut  to  the  proper  shape,  was  secured 
to  the  main  wall  by  means  of  the  wire  or  strips  of  metal 
cast  in  place  for  that  purpose.  It  was  then  backed  on 
one  side  by  a  surface  of  boards  while  the  cement  mor- 
tar was  applied  to  the  opposite  side  with  a  troweL 
Where  possible  the  mortar  was  thrown  from  the  trowel 
against  the  surface  to  secure  greater  cohesion.  When 
sufficiently  set  it  was  surfaced  by  drawing  over  it  a 
straight  strip   of  wood   guided  by   other  strips  which 


FIG.    4 — SECTION   OF   A   BUS   COMPARTMENT   CAST   IN    PLACE 

were  secured  to  the  edge  of  the  shelf  or  barrier.  The 
wooden  backing  was  removed  when  the  concrete  had 
dried  sufficiently  to  become  self-supporting  and  the 
other  side  was  then  built  up  to  the  desired  thickness. 
Expanded  metal  used  for  this  work  should  be  stiff  both 
along  its  length  and  width  but  should  contain  as  little 
metal  as  possible.  Furthermore  it  should  contain  suffi- 
ciently large  openings  to  permit  a  good  bond  with  the 
cement  and  should  be  not  much  more  nor  less  than 
0.5-in.  thick  over  all.  The  material  known  commercially 
as  No.  4  "Rib  Lath"  was  found  to  be  well  suited  to  this 
purpose. 

As  soon  as  the  forms  were  removed  the  main  walls 
were  given  a  surfacing  coat  averaging  0.25-in.  thick, 
the  mixture  being  one  part  sand  and  one  part  cement. 
Only  very  finely  screened,  clean  sand  was  used  for  this 
purpose.  The  built-up  shelves  and  barriers  were  sur- 
faced with  the  same  mixture  used  for  the  body.     To 


FIGS.    1,    2    AND    3 — STEPS    IN    CASTING  BUS    COMPARTMENT    SHELVES    AND    WALLS 

The  shelves  are  made  by  placing  reinforcing  sheets  on  removable  wooden  shelves  and  covering  same  with  concrete,  which  is 
subsequently  surfaced  by  drawing  a  wooden  straight-edge  over  it.  The  wooden  strip  also  serves  as  a  template  for  locating  the  dis- 
connecting switch  bolts.  After  the  concrete  is  set  the  wooden  shelves  are  removed.  Fig.  2  shows  the  wall-reinforcing  material  in 
place  with  a  wooden  backing  ready  for  the  concrete  to  be  applied.  Fig  3  shows  the  wall  concrete  in  place  with  the  reinforcing  at 
the  openings  bent   outward   for   tying  to   the  vertical   barriers   to  be  cast  later. 
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minimize  the  startin^r  and  spreading  of  cracks  all  cor- 
ners were  carefully  rounded.  After  the  structures  were 
•completely  dry  they  were  given  one  coat  of  light  grey 
water-mixed  paint.  This  was  found  to  improve  the  ap- 
pearance of  the  cells  considerably  since  the  natural  con- 
crete presented  a  mottled  surface  in  so  large  a  structure. 
The  methods  described  were  developed  by  C.  H.  San- 
derson, electrical  engineer  Havana  (Cuba)  Electric 
Railway,  Light  &  Power  Company. 


Safety  Measures  for  Cable  Splicers 

BY  R.  A.  PAINE,  JR. 

The  Edison  Electric  Illuminating  Company  of  Brook- 
lyn, N.  Y.,  has,  as  a  result  of  its  experience,  adopted 
the  following  rules  to  be  observed  by  cable  splicers  when 
cutting  cables: 

6600-Volt  Cables. — Before  making  the  first  cut  on  a 
three-phase,  6600-volt  cable,  a  test  shall  be  made  to 
determine  if  it  is  "dead."  This  shall  be  done  by  remov- 
ing the  lead  sleeve  between  the  wipes  and  driving  a 
metal-pointed  rod  into  one  conductor,  the  metal  of  the 
rod  being  connected  to  the  lead  sheath  of  the  cable  by 
a  wire  jumper  and  clamp.  If  more  than  one  cut  is  to 
be  made  on  a  cable  and  there  are  apparent  irregulari- 
ties in  the  duct  construction,  or  the  tags  on  the  cable  do 
not  check  with  the  duct  book,  a  test  shall  be  made  be- 
fore each  cut  in  the  same  manner  as  before  the  first 
one. 

2400~Volt  Cables. — Before  cutting  a  single-conductor, 
2400-volt,  alternating-current  cable,  a  test  shall  be  made 
to  determine  if  it  is  "dead"  by  removing  a  6-in.  ring 
of  lead,  cutting  away  the  insulation,  and  testing  with 
a  bank  of  lamps. 

No  employee  is  permitted  to  cut  or  splice  a  four- 
conductor,  two-phase  cable  while  it  is  "alive."  When  a 
cable  of  this  kind  is  to  be  cut,  it  shall  be  sawed  in  two 
without  removing  any  sheath. 

Series  Lighting  Circuits. — No  series  lighting-circuit 
cable  shall  be  cut  or  opened  until  the  overhead  portion 
is  connected  to  a  ground  on  the  cable-terminal  pole. 
Before  cutting  such  a  series  lighting-circuit  cable  dur- 
ing the  hours  in  which  current  is  supposed  to 'be  "on," 
the  cable  shall  be  removed  from  the  rack  and  at  least  a 
foot  away  from  any  other  cables ;  6  in.  of  lead  shall  then 
be  removed  and  a  test  made  with  a  compass  to  deter- 
mine if  any  current  is  flowing  in  the  cable. 

An  additional  warning  is  given  as  follows:  Work- 
men shall  wear  rubber  gloves  throughout  the  process 
of  testing  and  making  the  first  cut  in  any  'three-phase, 
6600-volt,  two-phase,  2400-volt,  or  series  arc-circuit 
cable. 

Direct-Current  Cables. — Before  cutting  any  low-ten- 
sion, direct-current  feeder  or  sub-feeder,  a  test  shall  be 
made  to  determine  if  it  is  "dead"  by  removing  a  3-in. 
ring  of  lead,  cutting  away  the  insulation  and  testing 
with  lamps. 

The  metal-pointed  rod  used  in  testing  three-phase 
cables  has  a  wood  handle  2  in.  in  diameter  and  7  ft. 
long,  so  that  it  can  be  driven  into  a  cable  in  a  manhole 
from  the  street  surface.  The  lamp  bank  used  on  2400- 
volt,  single-conductor  cables  consists  of  ten  230-volt 
16-cp.  carbon  lamps  connected  in  series  in  a  wooden 
box  19  in.  by  19  in.  The  lamp  sockets  are  fastened  to 
a  wooden  baseboard  insulated  from  the  bottom  of  the 
box  by  rubber  buttons.  One  lead  is  brought  out  at  each 
end  of  the  box  through  a  fiber  tube,  to  which  it  is 
fastened  with  rubber  tape.  A  leather  handle  is  pro- 
vided on  the  box  for  convenience  in  carrying.  The  lamp 
bank  must  be  thoroughly  inspected  and  tested  with  a 
magneto  each  time  before  using  to  see  that  none  of  the 
sockets  or  wiring  is  short-circuited. 


Outdoor  Substations  for  Irrigation  Pumping 

Service 

Low  cost,  reduction  of  fire  hazard  and  elimination  of 
dangerous  operating  conditions  are  noteworthy  features 
of  two  outdoor  substations  recently  designed  and  con- 
structed by  the  Pacific  Power  &  Light  Company  at  trans- 
forming points  on  its  system  in  central  Washington. 


FIG.  1- 


-COYOTE  RAPIDS   SUBSTATION,   SHOWING   METAL  INSTRU- 
MENT   HOUSE   AND   SWITCHING   STRUCTURE 


This  company  has  already  put  a  number  of  its  generat- 
ing station  transformers  out  of  doors,  and  at  one  power 
house  the  transformers  and  lightning  arresters  are  out 
of  doors,  within  reach  of  a  stiff -legged  derrick  that  can 
also  lift  off  a  section  of  the  roof  of  the  small  power 
house  and  pick  up  the  generator  and  water  wheel  within 
when  repairs  are  necessary. 

The  new  outdoor  substations  are  at  Moxee  and  Coyote 
Rapids,  near  North  Yakima.  The  energy  at  these  points 
is  stepped  down  from  66,000  volts  to  6600  volts  for  irri- 
gation distribution  circuits.  The  Moxee  substation  was 
completed  first,  and  includes  a  500-kva.  standard  outdoor 
type  transformer  with  current  controlling  and  measuring 
equipment.  The  switchboard  and  instruments  are  in- 
closed in  a  small  steel  switchhouse,  9  ft.  6  in.  high  and 
about  4  ft.  square.  The  frame  is  built  of  2-in.  by  2-in. 
by  0.25-in.  steel  angles,  reinforced  by  plates  at  the  cor- 
ners. The  walls  are  of  No.  16  B.W.G.  galvanized  sheet 
steel,  and  the  roof  and  floor  are  of  3/16-in.  steel  plate. 
The  house  has  two  doors  in  front  to  allow  easy  access  to 
the  switches,  and  double  doors  in  the  rear  opening  on 
the  back  of  the  board  and  on  the  instruments. 


FIG.  2 — WOOD  STRUCTURE  REPLACED  BY  COYOTE  RAPIDS  SUB- 
STATION SHOWN  AT  LEFT 
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The  Coyote  Rapids  substation,  which  is  shown  in  an 
accompanying  illustration  is  similar  in  every  respect  to 
the  one  at  Moxee  except  that  the  size  of  the  transformer 
is  300  kva  The  old  substations  that  have  been  replaced 
were  of  temporary  wood  construction  built  about  five 
years  ago  to  take  care  of  irrigation  pumping  loads. 
They  were  highly  inflammable  and  took  high  rates  of 
insurance,  so  that  the  new  structures  possess  an  advan- 
tage from  this  standpoint. 


Foundation  that  Minimizes  Vibration  of 
Standard  Wattmeter 

To  protect  the  standard  wattmeter  used  in  the  lab- 
oratory of  the  Columbus  (Ga.)  Power  Company  from 
excessive  vibration,  D.  H.  Howell,  foreman  of  the  meter 
department,  has  mounted  the  instrument  on  a  concrete 
pedestal,  as  indicated  in  the  accompanying  drawing. 
Waffmefar-.    ' 


CONCRETE    PEDESTAL    FOR    LABORATORY    STANDARD    WATTMETER 

The  pedestal  was  built  up  under  the  table  on  which  com- 
parisons are  made,  a  hole  slightly  larger  than  the  meter 
having  been  cut  in  the  table  to  receive  the  meter.  Be- 
tween the  meter  and  the  pedestal  was  placed  a  1-in.  piece 
of  felt  while  around  the  sides  of  the  instrument  were 
inserted  0.5-in.  strips.  When  the  meter  is  not  in  serv- 
ice it  is  covered. 


Recording  the  Performance  of  Large 
Boiler  Units 

BY  GILBERT  RUTHERFORD 

In  most  generating  stations  will  be  found  a  complete 
installation  of  indicating,  recording  and  integrating  in- 
struments for  metering  the  electrical  output  of  the 
station,  but  few  instruments  for  measuring  the  input  in 
the  boiler  room.  This  is  due  largely  to  lack  of  apprecia- 
tion of  the  value  of  such  instruments,  which  in  turn 
has  acted  as  a  damper  on  the  development  of  instru- 
ments suitable  for  boiler  room  use  and  has  retarded 
instead  of  stimulated  their  development.  Measuring 
instruments  in  the  boiler  room  are  always  desirable, 
especially  in  the  large  stations  operating  units  of  high 
individual  rating,  where  they  improve  economy  of  opera- 
tion by  making  it  possible  for  firemen  to  better  handle 
the  apparatus. 

Within  the  last  year  or  two  several  companies  have 
secured  interesting  results  from  the  use  of  instruments 
in  their  boiler  rooms.  Among  these  are  the  Common- 
wealth and  Detroit  Edison  companies,  who  have  in- 
stalled complete  instrument  boards  for  use  in  connec- 
tion with  boilers  which  have  a  rating  of  1225  and  2365 
hp.  respectively. 

To  supply  steam  to  25,000  and  20,000-kw.  turbo-gen- 
erators, the  Commonwealth  Edison  Company  operates 
boilers  of  1225  hp.  rating  apiece,  with  economizers  each 
having  8400  sq.  ft.  of  surface.  These  boilers  are  capa- 
ble of  generating  80,000  lb.  of  steam  per  hour.  Four 
boilers  are  made  to  constitute  a  bank  or  unit  capable 
of    operating    the    turbo-generator.      These    are    large 


boilers,  and  as  such  have  made  it  possible  to  follow  a 
very  admirable  practice  where  otherwise  it  might  be 
less  advantageous  to  do  so. 

Each  of  these  boilers  is  equipped  with  an  instrument 
board,  which  is  hung  upon  the  boiler  facing  at  a  con- 
venient height  above  the  fireman's  line  of  vision,  andl 
where  he  may  see  it  with  the  least  effort.  These  boards, 
are  well  lighted,  and  in  such  a  way  that  the  light  is  cast 
upon  the  instruments  instead  of  into  the  eyes  of  the 
firemen,  thus  avoiding  the  creation  of  a  glare,  as  is  so 
often  found  the  case.  Each  instrument  board  holds  two 
flow  meters,  one  of  which  is  in  each  steam  lead,  equipped 
with  indicating,  recording  and  integrating  attachments; 
three  recording  gages  for  registering  the  temperature 
in  the  uptake,  of  the  feed-water  leaving  the  economizer 
and  entering  the  boiler,  and  of  the  flue  gases  leaving  the 
economizer;  a  CO,  recorder,  and  two  indicating  draft 
gages,  one  in  the  furnace  and  the  other  in  the  intake  to 
the  stack. 

The  steam-flow  meter  enables  the  amount  of  steam 
being  delivered  or  already  delivered  to  be  instantly  ob- 
tained giving  an  indication  of  the  present  and  past  per- 
formance of  the  boiler.  By  watching  the  recording  ther- 
mometers the  temperature  conditions  of  the  economizer 
is  available  at  all  times,  enabling  faults  to  be  investi- 
gated immediately  or  the  proper  precautions  taken.  The 
COj  recorder  indicates,  of  course,  the  operation  of  the 
furnace,  while  the  draft  gages  enable  one  to  watch  the 
condition  of  the  boiler  and  economizer,  detecting  imme- 
diately when  the  resistance  of  the  air  passages  is  other 
than  it  should  be,  and  by  making  available  the  pressure 
drop  through  the  boiler  and  economizer  affords  a  val- 
uable indication  as  to  whether  or  not  soot  or  other 
obstructions  exist. 

As  four  boilers  constitute  a  bank  or  unit,  an  instru- 
ment board  is  furnished  for  each  bank.  This  board  is 
placed  facing  down  the  aisle  so  as  to  be  visible  to  the 
men  as  they  watch  their  stokers  and  fires.  This  board 
contains  eight  meters — two  fir  n  meters,  one  measuring 
the  steam  input  to  the  turoine,  the  other  the  feed- 
water  to  the  boiler;  two  thermometers,  one  showing  the 
temperature  of  the  steam  entering  the  turbine,  and  one 
that  of  the  feed-water  entering  the  economizer;  two 
pressure  gages  for  recording  the  pressure  on  the  steam 
header  and  on  the  boiler  feed  header;  an  indicating- 
wattmeter,  and  a  clock.  By  means  of  these  instruments 
the  engineer  in  charge  of  a  unit  knows  exactly  the  work 
that  his  boilers  are  doing,  and  he  is  able  to  watch 
and  control  the  operation  of  each  individual  boiler  and 
make  it  carry  its  pro  rata  portion  of  the  load.  By 
means  of  the  wattmeter  he  is  kept  informed  as  to  the 
load  on  the  generator,  and  is  thus  better  able  to  act  on 
orders  from  the  operator  having  control  of  the  gen- 
erator. By  means  of  the  clock  peak-load  periods  may  be 
watched,  and  by  comparison  with  the  loads  on  the  gen- 
erator conclusions  may  be  dra-wn  as  to  whether  to  push, 
all  the  boilers  or  only  one  or  two ;  the  clock  also  assists 
the  keeping  of  the  logs  on  time. 

This  is  a  very  complete  installation  of  instruments, 
and  by  their  means  the  engineer  in  charge  is  able  to  do 
his  part  with  precision  and  with  little  exertion  to  him- 
self or  his  men.  It  is  understood  that  automatic  de- 
vices for  measuring  the  coal  fed  to  the  furnaces  will 
soon  be  installed.  When  this  is  done  a  complete  and 
continuous  record  of  operation  and  economy  of  these 
units  will  be  available. 

The  use  of  meters  in  this  way  enables  the  operation 
of  the  boilers  to  be  checked  up  at  any  and  all  times, 
and  comparison  made  from  day  to  day,  thereby  bringing 
to  light  faults  in  the  boiler,  economizer  flues,  boiler 
settings,  etc.  The  use  of  instruments  at  the  time  of 
boiler  tests  plays  an  important  part  in  securing  the 
high    efficiencies    that    are    obtained    during,    and   only^ 
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during,  such  times.  It  is  probably  not  possible  to  main- 
tain these  high  efficiencies  because  leaks  above  and 
below  the  grate,  scale  formation  in  the  boilers,  and  clog- 
ging of  boiler  and  economized  tubes  with  soot  will  occur, 
but  these  conditions  are  immediately  made  evident  by 
the  meters;  in  fact,  this  is  the  reason  for  their  in- 
stallation. 


Saving    Linemen    Heavy   Lifts    and   Keeping 

Highway  Crossings  Open  When 

Building  Lines 

On  one  occasion  when  a  line  crew  was  stringing  wire 
for  a  second  circuit  on  a  transmission  line  that  paral- 
lels an  interurban  railway  in  the  Middle  West,  the  wire 
derrick  on  the  construction  car  was  not  high  enough  to 
reach  the  lowest  cross-arm.  Consequently  the  foreman 
could  not  follow  the  usual  practice  of  using  the  crane 
to  lift  the  wires.  To  save  his  linemen  a  part  of  the 
hard  climbing  and  heavy  lifting  that  they  would  have 
endured  in  carrying  the  lines  up  the  full  length  of  the 


METHOD   OP  SUPPORTING  CONDUCTORS   ON  TALL  TOWERS  WHILE 
STRINGING  WIRES  OVER   HIGHWAY   CROSSINGS 

three-legged  steel  poles,  the  foreman  devised  the  scheme 
of  placing  all  three  wires  of  the  circuit  on'  improvised 
pole  brackets  as  shown  in  the  accompanying  drawing. 
These  consisted  of  broom  handles  and  other  stout  sticks 
laid  between  the  latticed  members  of  the  35-ft.  poles. 
This  scheme  also  proved  helpful  in  keeping  highway 
crossings  open  for  vehicle  traffic  while  the  crew  was  at 
work  at  such  crossings. 


Method  of  Laying  Submarine  Cable  Across 

Ohio  River 

Laying  of  submarine  cables  in  deep  sea  water  is  an 
easy  task  compared  with  burying  them  in  a  trench  cut 
in  the  rocky  bed  of  a  river  according  to  William  A. 
Keating  of  the  Duquesne  Light  Company,  which  com- 
pany recently  employed  this  construction  in  laying  two 
11,000-volt  cables  across  the  Ohio  I^iver  from  Brunots 
Island  to  McKees  Rocks.  Hard  limestone  was  encoun- 
tered in  the  river  bed  at  a  depth  of  8  ft.  to  30  ft. 
throughout  nearly  the  entire  length  of  the  cable  run. 
Into  this  rock  20-ft.  holes  were  drilled  and  loaded  with 


FIG.   1- 


-EMPTY    CABLE   REEL   USED   AS   PULLEY    WHEN    HAULING 
CABLE  UP  BANK  AT  BRUNOTS  ISLAND 


100  lb.  of  dynamite.  Only  three  such  holes  were  re- 
quired, as  each  shot  broke  up  the  rock  for  a  consider- 
able distance  around  it.  Although  the  trench  thus  made 
was  somewhat  irregular  it  served  its  purpose  and  be- 
sides was  less  expensive  to  construct  than  if  several 
smaller  and  more  closely-spaced  shots  had  been  fired. 
Each  cable  which  was  laid  was  810  ft.  long  and  con- 
sisted of  three  No.  4/0  conductors  insulated  with  8/32- 
in.  rubber  and  6/32-in.  rubber  belt  over  all.  Mechanical 
protection  was  provided  by  a  9/64-in.  lead  sheath  and 
an  armor  of  No.  6  B.W.G.  steel  wires. 

After  the  trench  was  made  it  took  only  one  day  to 
lay  cables  in  it.  To  facilitate  landing  the  island  ends 
of  each  cable  (which  were  on  the  inside  of  the  reels)  the 
cables  were  "paid  off"  the  bow  of  a  flat  boat  passed 
under  the  bottom  and  up  the  bank.  When  the  flat  boat 
reached  the  opposite  side  the  cables  were  looped  over  an 
empty  reel  which  was  pulled  up  the  bank  by  a  block  and 
tackle.  This  arrangement  permitted  landing  the  cables 
without  taking  the  reels  ashore.  Frequent  rises  of  the 
river  made  work  difficult  and  at  times  stopped  it  alto- 
gether, the  current  being  too  swift  to  permit  operating 
the  boats  with  safety.  On  account  of  these  difficulties  it 
required  a  month  to  complete  the  work.  A  diver  was 
employed  throughout  the  job  to  ascertain  the  results 
of  dynamite  shots  and  to  inspect  the  cable  installation 
throughout  its  length  in  the  trench  after  it  was  laid  and 
ready  for  service. 


N^;^ 

y 

FIG.    2 — PAYING   CABLE   OFF   THE    BOW   OF    A   FLAT    BOAT   AND 
UNDER    IT 
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COMMERCIAL  AND    BUSINESS   POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


Salesmanship  the  Missing  Link  Needed  for 
Successful  Municipal  Operation 

"Government  and  business  touch  elbows  at  many 
points  along  the  march  of  human  progress.  Neither 
an  exist  without  the  other.  Both  are  essential  to  the 
welfare  of  the  people.  They  may  be  compared  with  the 
[white  and  red  corpuscles  of  the  blood.  They  travel  side 
by  side  along  the  same  channels,  in  close  company  with 
ane  another.  Government  protects  business.  Business 
supports  government.     Each  has  its  special  function." 

In  these  words  E.  Burt  Fenton  of  W.  S.  Barstow  & 
Company,  New  York  City,  outlined  his  conception  of  the 
proper  functions  and  relation  of  business  and  govern- 
ment in  his  paper  on  municipal  ownership  topics  read 
before  the  Ohio  Electric  Light  Association  this  week. 

"But,"  said  Mr.  Fenton,  "neither  can  do  the  work  of 
the  other. 

"When  government  engages  in  business,  or  business 
undertakes  to  govern,  the  whole  machinery  of  both  gets 
out  of  gear,  and  everybody  suffers. 

"Anything  that  involves  the  distribution  of  a  product 
by  the  process  of  selling  is  a  matter  of  business.  What- 
ever the  product,  people  must  be  persuaded  to  buy.  It 
cannot  be  forced  upon  them. 

"Government  has  no  equipment  for  persuasion,  for 
pleading,  for  coaxing,  for  argument.  Its  operations  are 
founded  entirely  upon  compulsion.  When  government 
buys — as  it  does  many  kinds  of  service  and  commodities 
— it  does  so  merely  from  motives  of  policy.  It  could 
take  the  same  things  without  compensation,  if  it  chose 
— even  in  violation  of  its  own  laws — and  there  is  no 
redress.  Government  cannot  be  prosecuted.  Nor  can  it 
be  civilly  sued,  except  with  its  own  consent  and  under 
regulations  of  its  own  making. 

"Government  has  no  peg  on  which  to  hang  a  selling 
organization. 

"This  is  the  'missing  link,'  which  suggested  my  title 
— the  absence  of,  and  the  impossibility  of  developing,  a 
governmental  selling  organization,  one  of  the  three  ele- 
ments upon  which  business  must  depend  for  its  very 
existence." 


A  Jobber's  Employees'  Club  That  Educates 
and  Promotes  Better  Service 

The  Q.  Q.  M.  Club  of  the  Frank  H.  Stewart  Electric 
Company,  Philadelphia,  promotes  the  individual  talent 
of  its  employees.  Frank  H.  Stewart,  president  of  the 
company,  explains  that  the  motto  of  the  club  is  "Quality 
Plus  Quantity  Plus  Mode  of  Conduct  Equals  Service." 
Membership  is  not  compulsory  and  is  open  to  all  em- 
ployees. The  club's  officers  are  selected  principally  from 
the  sales  department. 

The  meetings,  which  are  held  monthly,  are  conducted 
somewhat  on  the  lines  of  a  debating  society,  under 
parliamentary  rules.  Questions  of  interest  to  the  com- 
pany's trade  and  to  the  members  are  thoroughly  dis- 
cussed by  everyone  caring  to  participate — from  the 
errand  boys  to  the  heads  of  the  concern. 

The  club  promotes  acquaintanceship  among  the  vari- 
ous employees  who  might  not  come  in  direct  contact 
with  one  another  in  any  other  way. 


SELLING  SERVICE  TO   MINES 

Increasing  the  Use  of  Electric  Drive  by  Central  Station 
Power  in  the  Appalachian  Coal  Fields 

BY    WIGHTMAN    D.    ROBERTS 

One  of  the  newest  and  potentially  greatest  zones 
of  industrial  activity  in  the  United  States  is  that  com- 
posed of  the  coal-bearing  counties  of  West  Virginia, 
southwest  Virginia  and  eastern  Kentucky,  and  in 
these  counties  the  use  of  electricity  from  central  sta- 
tions in  coal  mining  is  increasing  at  a  rapid  rate. 

At  present  more  than  1500  coal  mines  are  being 
worked  in  the  states  named.  The  approximate  annual 
production  of  coal  in  the  region  is  as  follows: 

West   Virginia 70,000,000  tons 

\  irginia    8,000,000  tons 

Kentucky     14,000.000  tons» 

The  available  coal  resources  of  these  states — that  is, 
coal  unmined — are  estimated  by  the  United  States  Geo- 
logical Survey  and  the  different  state  mining  depart- 
ments  as   follows : 

West  Virginia 150,000,000,000  tons 

V  irginia    25.000,000.000  tons 

Kentucliy    45.000.000.000  tons 

Power  Systems  Supplying  Coal  Mines 

In  the  northern  mining  counties  of  West  Virginia 
the  Consolidation  Coal  Company  has  a  central  station 
which  supplies  electricity  to  some  thirty  of  its  plants. 
The  Davis  Coal  &  Coke  Company  also  operates  its 
twenty-four  mines  electrically  from  its  own  station. 

In  the  central  or  Kanawha-New  River  mining  dis- 
tricts of  West  Virginia,  the  Virginian  Power  Company 
supplies  power  to  about  seventy-five  mining  companies, 
each  operating  from  one  to  eighteen  mines,  from  its 
central  station  at  Cabin  Creek  Junction  on  the  Kanawha 
River.  This  steam  plant  contains  at  present  two  units 
of  10,000  kw.  each,  but  with  provision  made  for  two 
additional  units  of  20,000  kw.  The  company  at  present 
is  operating  about  300  miles  of  transmission  line,  of 

♦Does  not  include  Western  Kentucky  fields. 


FIG.    1 — SUBSTATION   OF  RALEIGH   COAL  &   COKE  COMPANY,   SUP- 
PLIED  FROM    SYSTEM    OF   THE   VIRGINIAN    POWER   COMPANY 
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FIG.   2- 


-PORTABLE    SUBSTATION    USED    BY   APPALACHIAN    POWER 
COMPANY    IN    COAL-MINE    SERVICE 


which  at  least  200  miles,  at  44,000  volts,  is  in  mine 
service. 

In  the  southern  counties  of  West  Virginia  there  are 
three  central  station  systems:  The  Appalachian  Power 
Company,  with  headquarters  at  Bluefield;  the  Logan 
County  Light  &  Power  Company,  at  Logan  in  the  Guyan 
Valley  coal  field,  and  the  Tug  River  Power  Company, 
whose  plant  is  at  Sprigg,  in  the  Thacker  coal  field. 

The  Appalachian  Power  Company  has  water-power 
developments  on  New  River  in  the  southern  part  of 
Virginia,  where  there  now  is  installed  29,000  hp.,  with 
future  developments  for  60,000  hp.  additional.  It  also 
maintains  reserve  steam  plants  at  Roanoke,  Va.,  Blue- 
field,  Switchback  and  Welch,  W.  Va.,  with  a  combined 
capacity  of  over  10,000  kw.  Power  from  these  is  trans- 
mitted to  the  coal  fields  of  West  Virginia  and  in  some 
of  the  Virginia  mining  counties  over  two  separate 
transmission  lines  at  88,000  volts.  At  various  substa- 
tions this  is  reduced  to  13,000  volts  for  local  distribu- 
tion. At  present  the  company  is  operating  some  500 
miles  of  transmission  line,  237  miles  of  which  is  at 
88,000  volts.  It  is  serving,  or  is  under  contract  to  serve, 
some  seventy  coal  mining  companies,  which  operate  five, 
six,  seven  and  up  to  fifteen  mines. 

The  Logan  County  Light  &  Power  Company  has  a 
new  central  station,  completed  within  the  past  year,  in 
the  heart  of  the  Guyan  Valley  coal  field.  At  present 
sixty-five  mines  are  operated  in  this  field,  of  which  the 
central  station  supplies  nineteen. 

The  Tug  River  Power  Company  supplies  to  some 
twenty  mines  along  the  Norfolk  &  Western  Railroad,  in 
the  Thacker  and  Pocahontas  coal  fields  of  West  Vir- 
ginia. 

In  Virginia  the  Black  Mountain  Power  Company, 
from  its  plant  at  St.  Charles,  supplies  fifteen  mines  in 
the  Wise  and  Lee  county  mining  fields. 

In  Kentucky,  the  Consolidation  Coal  Company  (previ- 
ously referred  to)  maintains  a  central  station  for  its 
great  new  mining  plants  at  Jenkins  and  McRoberts; 
also  for  the  mines  of  the  Elkhom  Mining  Corporation 
at  Fleming.  The  Kentucky  Public  Utilities  Company, 
with  headquarters  at  Lexington,  has  plants  in  the  Har- 
lan and  Bell  County  mining  districts,  and  in  the  newly- 
opened  Hazard  field. 

All  New  Mines  Electrically  Operated 

Practically  all  new  mines  being  opened  are  equipped 
for  electric  operation  and  to  purchase  power  where  avail- 
able. And,  at  the  same  time,  a  large  number  of  com- 
panies are  discarding  their  own  power  plants  to  pur- 
chase from  central  stations.  The  reasons  for  this  change 
are  stated  as  follows: 

1.  Lower  cost  of  operation. 

2.  Enables  mine  operator  to  "stick  to  his  business" — 
mining  and  shipping  coal. 


3.  Reliability  of  service. 

4.  Reduced  expense  when  mine  is  shut  down. 

5.  Leaves  capital  free  for  new  development  and  im- 
provements. 

G.  Increased  output  and  additional  power  can  be  ob-i 
tained  with  but  small  increase  in  capital. 

7.  No  change  in  speed  of  ventilating  fan  or  pumps, 
due  to  falling  steam  pressure. 

8.  Absence  of  danger  from  high-pressure  boilers. 

9.  Easy  comparisons  of  power  expense  per  month. 
10.  Conservation  of  labor  supply. 

Most  of  these  points  are  obvious,  but  some  may  be 
examined  in  detail,  taking  first  the  cost  of  power. 

The  cost  of  power  in  coal  mining  is  relatively  small. 
In  new  mines,  in  nearly  all  cases,  the  cost  of  operation, 
including  interest  on  investment  and  depreciation  of 
equipment,  is  less  with  purchased  power.  In  old  mines, 
totally  different  sets  of  conditions  may  be  presented  in 
each  case.  In  some,  a  saving  would  be  shown  by  a 
change  to  the  use  of  power  from  a  central  station;  in 
others  a  loss  would  result.  For  example:  If  a  mine 
has  a  considerable  amount  of  "bone"  coal  which  can  be 
used  in  a  power  plant  and  if  this  plant  has  relatively 
new  and  efficient  equipment,  there  would  be  a  loss.  But 
if  all  the  coal  mined  can  be  sold,  and  if  the  individual 
power  plant  has  reached  or  is  passing  its  maximum  of 
efficiency,  then  a  saving  will  be  realized  by  purchasing 
power  from  a  central  station. 

The  operator  of  new  mines  cannot  accurately  foretell 
how  large  a  power  plant  will  be  required,  but  is  likely  to 
install  one  with  too  large  a  capacity ;  and  this  results  in 
idle  and  useless  equipment,  ties  up  funds  and  thus  in- 
creases operating  costs — the  cost  per  ton  of  the  coal 
mined.  On  the  other  hand,  most  plants  are  too  small, 
and  the  owner  is  continually  calling  for  an  increased  ton- 
nage, which  cannot  be  given  for  lack  of  power. 

Where  power  is  purchased  from  a  central  station  small 
units  can  be  installed  at  the  beginning,  and  as  the 
units  are  developed  additional  units  can  be  added  at  a 
small  expense. 

A  Typical  Cost  Comparison 

The  following  is  a  comparison  between  the  costs  of  a 
steam  plant  and  installations  for  using  power  from  a 
central  station,  in  a  mine  to  produce  from  150,000  to 
250,000  tons  of  coal  per  annum: 

steam 

Items                                        .  Plant 

Buildings     $9,500.00 

Foundations    1,000.00 

Boilers,   three,    150  hp 6,000.00 

Pumps  and  piping 2, .500. 00 

Engines,   300  hp 3,000.00 

Generators,    200   kw 3.500.00 

Switchboard    300.00 

Wiring  and  Installation 2,600.00 

Incidentals 2,500.00 


Central 
Station 
$1,000.00 
250.00 


3,700.00 
300.00 
600.00 
600.00 


Total   $28,000.00 


$6,450.00 


"Rotaries  or  motor-generator  set. 


FIG.    3 — A    SUBSTATION   THAT    COST    LESS   THAN    $500   TO   BUILD 


luLY  22,  1916 


ELECTRICAL    WORLD 


185 


In  many  cases  a  substation  building  can  be  erected  for 
ess  than  the  amount  shown  above — $1250.  Fig.  3  shows 
me  which  was  built  by  the  Appalachian  Power  Com- 
lany  in  April  of  this  year  at  a  total  cost  of  $489  for  all 
abor  and  materials.  The  floor  is  of  concrete,  6  in,  thick; 
he  framing  of  2-in.  by  4-in.  lumber,  and  the  sheathing 
f  corrugated  iron  covered  with  asbestos. 

The  next  most  important  reason  in  the  list  above  is 
he  necessity  for  spending  larger  sums  in  making  better 
iving  conditions  for  the  employees — in  better  housing 
or  them,  in  safety  appliances,  and  in  providing  better 
chools  and  places  of  amusement  and  recreation.  In  the 
egions  here  referred  to  a  number  of  coal  mining  com- 
lanies  have  converted  their  old  power  plants — some  of 
hem  good  concrete  buildings — into  amusement  and 
ecreation  halls,  containing  moving-picture  theaters, 
eading  rooms,  swimming  pools  and  gymnasiums.  The 
ew  mines  not  having  the  initial  cost  of  a  power  plant  to 
rovide  for  are  building  better  houses  for  the  workmen. 

Another  improvement  in  coal  mining,  and  one  directly 
a  line  with  the  business  of  mining  coal,  instead  of  the 
lanufacture  of  power,  is  the  construction  of  modern  tip- 
les,  with  devices  for  better  cleaning  of  the  coal  and 
mding  it  without  breakage. 

Coal  Mine  Load  Factors 

The  load  factor  varies  with  the  different  mines  and 
dth  conditions  existing.  In  individual  cases  it  is  as 
)w  as  15  per  cent,  while  in  others  it  is  as  high  as  60 
er  cent.  Mines  with  the  greatest  amount  of  pumping 
)  do  and  ventilating  fans  of  the  largest  size,  of  course, 
ave  the  highest  load  factor.  With  respect  to  diversity 
actor,  however,  it  has  been  found  that  3  hp.  in  con- 
ected  load  at  the  mines  requires  1-kw.  demand  at  the 
ower  station.  The  average  energy  consumption  in  a 
rift  mine,  where  the  amount  of  pumping  is  not  abnor- 
lal,  is  about  2.5  kw.-hr.  per  ton  of  coal  mined. 

Although  "pick"  mining  is  a  method  still  extensively 
mployed  in  the  regions  stated,  machine  mining  has 
assed  it  in  volume  of  coal  produced;  and  electrically 
riven  machines  to  "undercut"  the  coal  preparatory  to 
shooting"  it  from  the  face  of  the  seam  have  about  dis- 
laced  similar  machines  driven  by  compressed  air.  In 
i^est  Virginia,  for  the  year  1914,  there  were  2467  elec- 
'ically  driven  mining  machines  in  use  in  489  of  the  718 
lines  in  the  state,  producing  about  55  per  cent  of  the 
)tal  coal  output.  Since  then  about  sixty  new  mines 
ave  been  opened,  and  a  large  number  of  the  older  ones 
lectrified.  In  the  other  states  nearly  all  the  old  mines 
ave  been  electrified  and  many  new  ones  opened,  each 
'ith  electrical  power  and  equipment. 

A  great  majority  of  the  mines — fully  75  per  cent — are 
entilated  by  fans,  electrically  driven  and  motor  haul- 
ge  of  coal  from  the  working  face  to  the  tipple  or  head- 
ouse  has  about  displaced  the  mine  mule,  except  for 
>om  work  or  in  driving  entries ;  though  even  here  the 
torage  battery  motor  is  being  used  more  and  more. 

Most  of  the  mines  in  the  Southern  Appalachians  are 
1  coal  beds  which  crop  out  in  the  sides  of  hills  and 
lountains,  and  are  called  drift  mines.  However,  there 
re  some  which  lie  below  the  surface,  and  electricity  is 
tnployed  to  hoist  the  coal  from  the  workings.  It  is  also 
xtensively  used  in  pumping  water  out  of  the  mines  and 
'ater  from  deep  wells  into  the  tanks  in  use  for  supplying 
le  mining  towns,  for  lighting  the  towns  and,  to  an 
icreasing  extent,  in  the  operation  of  the  tipples — the 
ewer  types  mentioned — to  run  the  conveyor  line,  to 
scillate  the  screens  which  separate  the  coal,  and  to  raise 
r  lower  the  boom  which  deposits  the  coal  in  railroad 
irs. 

In  addition,  electricity  is  employed  in  the  machine 
lops  of  the  coal  companies  and  for  hoisting  supplies 
rom  the  railroad  tracks  to  the  mines  above. 


ELECTRICALLY        HEATED 
HOT- WATER  TANK 


Equipping  a  Kitchen  Tank  for  Economical 
Electric  Hot- Water  Supply 

BY  A.  R.  HAYNES 

With  the  increasing  popularity  of  electric  ranges 
the  problem  of  supplying  a  satisfactory  system  of 
hot-water  heating  in  connection  therewith  has  be- 
come of  increasing  interest.  At 
the  present  time  there  are  num- 
erous types  of  electric  water 
heaters  on  the  market,  but  the 
problem  has  been  to  develop  a 
device  with  a  high  load  factor 
so  that  a  low  rate  for  current 
could  be  obtained.  The  con- 
sumer, however,  when  he  wants 
hot  water,  wants  it  in  a 
hurry,  and  is  seldom  willing  to 
wait  a  long  time  for  it.  The 
tendency  has  been,  therefore,  to 
design  heaters  for  rather  large 
outputs  at  the  expense  of  the 
load  factor.  This  has  not  only 
increased  the  cost  of  the  heater 
and  of  the  special  wiring  there- 
for, but  has  involved  higher 
rates  for  energy.  Indeed,  elec- 
tric lighting  companies  are 
often  forced  to  quote  demand 
rates  which  are  almost  prohibit- 
ive. This  need  not  be  the  case, 
however,  in  most  localities,  pro- 
vided a  suitable  installation  is  made. 

Tank  heaters  are  generally  installed  in  outside 
piping  so  that  the  ordinary  range  boiler  may  be  used, 
as  shown  in  the  figure.  Obviously  both  the  tank  and 
as  much  of  the  hot  water  piping  as  possible  should 
be  well  heat-insulated  in  order  to  cut  down  radiation 
losses  to  a  minimum. 

A  Useful  Piping  "Kink" 

A  further  "kink"  is  to  place  a  diaphragm  in  the 
piping  in  order  to  restrict  the  free  circulation  of 
water  from  the  heater,  which  otherwise  would  be 
quite  rapid.  Without  restricted  circulation  a  large 
amount  of  water  is  heated  a  few  degrees  only  and 
after  a  large  quantity  of  hot  water  has  been  drawn  off 
from  the  tank  it  is  a  matter  of  hours  with  a  small- 
sized  heater  before  the  water  again  reaches  a  high 
temperature.  But  if,  with  a  medium-sized  heater  of 
from  750  to  1000  watts,  a  diaphragm  of  copper  leaf 
with  a  hole  about  Vg-in.  in  diameter  is  inserted  in  a 
navy  union  near  the  top  of  the  tank,  the  circulation 
can  be  so  restricted  that  water  near  the  boiling  tem- 
perature will  accumulate  at  the  top  of  the  tank  and 
a  small  amount  will  be  available  within  a  short  time 
after  all  of  the  hot  water  has  been  drawn  off. 

A  small  heater  in  this  way  may  be  run  at  100  per 
cent  load  factor,  storing  veiy  hot  water  between  meals 
and  over  night.  A  heater  as  small  as  500  watts  which 
may  be  attached  to  any  lamp  socket — requiring  no 
special  wiring — has  been  found  to  furnish  sufficient 
hot  water  for  a  family  of  four  or  five  persons  when  in- 
stalled in  this  way.  After  the  household  had  become 
accustomed  to  frugal  consumption  of  hot  water,  there 
was  seldom  any  complaint  over  an  insufficient  supply. 
At  the  rates  now  being  offered  by  many  companies 
electric  water  heating  is  no  longer  a  luxury,  especially 
during  the  summer  months.  An  electric  heater  may 
be  installed  for  use  in  connection  with  an  ordinary 
coal  or  wood  range  without  disturbing  the  piping  in 
any  way. 
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fVirinff  and  Illumination 

Latest     I'lacticH'     in     the     Electrical 
Coiitracling    Field    and    in    the    Art 

of  liit(M-ioi'  and  Mxtcrior  Ilhiniinatioii 


An  Elaborate  Spectacular  Sign   with  an 
Advertising  Message 


ATLANTA'S    NEWEST   LARGE    SPECTACULAR   SIGN 

The  Trio  Laundry  electric  sign  at  Atlanta,  Ga.,  has 
caused  considerable  local  interest  and  comment.  The 
action  of  the  sign  is  well  chosen  and  draws  attention. 
The  flasher  starts  with  the  lighting  of  the  ring  around 
the  dial  of  the  clock.  Next  the  dragons  appear  with 
shimmering  wings  and  tails,  spitting  lightnings  which 
pass  through  the  lettering  at  the  top.  With  each  flash 
the  following  legends  are  lighted:  (1)  "Correct  Laun- 
dering"; (2)  "Correct  Dry  Cleaning";  (3)  "Correct 
Time." 

The  large  figure  3  in  the  center  of  the  clock  with  the 
words  "The  Trio  Laundry"  remain  lighted,  of  course, 
all  of  the  time,  as  do  the  hands  of  the  clock  and  the 
clock  lettering. 

This  sign  measures  45  ft.  high  and  33  ft.  wide,  and 
covers  the  roofs  of  two  buildings,  requiring  two  sepa- 
rate leases.  The  clock  dial  measures  15  ft.  in  diameter 
and,  like  the  flasher,  was  made  by  Betts  &  Betts,  New 
York  City. 

About  2000  5-watt  lamps  are  used.  The  cost  of  the 
sign  complete,  including  the  cost  of  installation,  was 
$4,100.  The  cost  of  operating  the  display  is  $50  per 
month,  energy  being  furnished  by  the  Georgia  Railway 
&  Power  Company. 

Complete,  the  sign  weighs  17  tons  and  special  roof 
construction  was  required  for  its  support. 

F.  A.  Lansdell  designed  the  sign,  the  Lansdell  letter- 
ing being  used.  The  Greenwood  Sign  Company,  Knox- 
ville,  Tenn.,  was  the  builder. 


"Daylight"  Lamps  Put  on  Renewal  List  af 

Chicago 

Efl'ective  this  month,  the  Commonwealth  Edison  Com 
pany  of  Chicago  has  put  blue-glass  "daylight"  tungster, 
lamps  on  its  lamp  exchange  list.  These  lamps  in  th< 
100-watt  and  150-watt  sizes  were  formerly  sold  outright 
at  $1.35  and  $1.85  respectively.  The  customers  of  th( 
company  who  are  taking  its  service  on  the  three-stei 
lighting  rate  of  9  cents,  5  cents  and  3  cents,  can  now 
obtain  the  daylight  lamps  in  100-watt,  150-watt  and  200 
watt  sizes  at  70  cents,  90  cents  and  $1.80  respectively 
by  bringing  in  any  sort  of  an  incandescent  lamp  foi 
exchange.  The  exchange  arrangement  was  made  wit! 
a  view  to  increasing  the  use  of  daylight  lighting. 


A  Kink  to  Prevent  Broken  Splices 

The  kink  shown  below,  declares  one  contractor,  i.- 
almost  a  sure  preventive  of  broken  splices.  It  is  usee 
where  it  is  necessary  to  tap  one  wire  into  another  be 
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A    SPLICE    THAT    WILL    NOT    PULL   LOOSE 

tween  two  knobs  or  cleats.  Instead  of  winding  th( 
"tap"  wire  around  the  other  in  one  direction,  a  loop  \i 
formed  to  the  right  as  shown,  and  then  the  wire  is 
wound  to  the  left.  If  any  pull  comes  on  this  "tap' 
the  strain  is  taken  up  by  the  loop. 


Flood-Lighting  Philadelphia's  535-ft.  City  Hal 
Tower  with  300  500-Watt  Lamps 


This  illumination  was  installed  during  the  week  of  the  Associ- 
ated Advertising  Clubs'  convention  at  Philadelphia,  June  24.  but 
will  be  inade  a  permanent  feature.  The  installation  consists  of 
300  Independent  r)00-watt  gas-filled  tungsten  lamps  in  General 
Electric  projectors.  N.  A.  Holz,  city  engineer,  designed  the  in- 
stallation. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


STEEL   CONDUCTOR  RAILS 

tritish  Steel  Conductor  Rail  Practice  and  Standard 
Methods  of  Testing 

'  N  a  paper  presented  before  the  West  of  Scotland 
Iron  and  Steel  Institute,  and  published  in  London 
-Electrical  Review  of  June  16,  1916,  C.  H.  Ridsdale 
ives  interesting  details  of  British  practice  with  steel 
inductor  rails.  According  to  the  British  engineering 
;andards  committee  the  resistance  of  a  steel  conductor 
iil  is  measured  in  "microhms  per  100-lb.  yard  of  the 
:eel  being  tested." 

Steel  for  conductivity  purposes  is,  or  should  be,  the 
)ftest  class  of  steel  made.  It  has  a  higher  density  than 
;her  ordinary  forms  of  steel,  and  also  very  little  segre- 
ation.  In  general,  the  more  nearly  it  approaches  in 
lemical  composition  to  pure  iron,  the  better  it  is  in 
)nductivity.  Pure  iron  has  a  resistance  about  5.81 
mes  that  of  copper  of  equal  volume. 
In  view  of  its  special  suitability  for  very  soft  quali- 
es,  one  of  the  earliest  applications  of  basic-bessemer 
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-AM METER  AND  VOLTMETER  CONNECTED  FOR  MEASURING 
RAIL    RESISTANCE 


;eel  was  for  conductivity  purposes,  and  as  far  back  as 
383  or  1884  the  North-Eastern  Steel  Company  of  Mid- 
lesbrough  made  it  for  telegraph  wire,  and  has  con- 
nued  to  make  it  ever  since,  mainly  for  conductor  rails. 

Steel  wire  makers  state  that  its  conductivity  is  not 
ffected  by  the  temperature  at  which  it  is  rolled  or 
rawn,  or  the  number  of  rolls  required  to  bring  it  to  a 
iven  gage.  This  corresponds  with  the  author's  ex- 
erience  on  steel  in  the  mass,  for  this,  say  in  the  form 
f  billets  4  in.  square  and  tested  in  5-ft.  lengths,  corre- 
ponds  quite  closely  with  tests  of  the  wire  after  it  has 
one  through  the  various  necessary  processes.  Rails  in 
le  early  days  were  specified  to  be  tested  on  20-ft. 
!ngth.3;  a  5-ft.  length  gives  just  as  accurate  results, 
nd  this  length  is  now  generally  accepted.  This  in- 
olves,  with  what  is  required  for  connections,  a  total 
!ngth  of  8  or  9  ft. 

The  author  describes  an  apparatus  for  rail  testing 
'hich  appears  to  be  widely  used  in  Great  Britain.  It 
5  shown  in  Fig.  1,  where  A  is  an  ammeter,  C  a  volt- 
leter,  AA  pressure  terminals,  BB  battery  terminals. 


and  CC  current  terminals.  The  testing  apparatus  on 
the  drop  of  potential  system  consists  of  two  or  more 
accumulators,  each  having  120  amp.-hr.  capacity,  and 
coupled  two  in  series.  A  switchboard  is  used  for 
coupling  either  the  charging  current  to  them  or  the 
cables  leading  to  the  rail  being  tested,  which  are  con- 
nected with  an  ammeter  registering  up  to  200  amp. 
These  cables  go  first  to  a  reversing  switch,  from  which 
one  branch  goes  direct  to.  the  rail,  the  other  through 
three  or  four  resistances,  enabling,  say,  40,  60,  80  or 
100  amp.  to  be  taken  to  the  rail,  as  required. 

These  cables  are  each  branched  for  a  couple  of  feet 
at  the  end,  and  terminate  in  flat  copper  blocks  for  clamp- 
ing against  the  head  and  foot  of  the  rail  with  screw 
clamps.  Two  knife  edges,  ground  sharp  and  case-hard- 
ened, are  mounted  on  large  balks  of  timber,  from  which 
they  are  insulated  by  mica  sheet.  They  have  under 
their  center  a  horizontal  bolt  so  as  to  allow  a  slight 
rocking  lengthways.  The  knife  edges  should  be  parallel 
and  exactly  5  ft.  apart.  At  each  end  of  these  knife  edges, 
and  in  line  and  level  with  them,  but  with  an  intervening 
gap  of  about  1  in.  at  each  end,  are  carrier  rails  on  which 
the  lengths  of  rail  to  be  tested  can  be  stacked.     The 


Double  BRIDGE! 

FIG.  2 — KELVIN  BRIDGE  CONNECTED  WITH   CONDUCTOR  RAIL  BY 
KNIFE    EDGES 

knife  edges  are  each  connected  to  a  small  cable  leading 
to  one  terminal  of  a  double-scale  millivolt  meter  with 
zero  in  the  center,  and  graduated  in  tenths  up  to  12 
millivolts  on  each  side.  As  each  length  of  rail  to  be 
tested  is  pulled  forward  onto  the  knife  edges,  the  sliding 
motion  cuts  into  its  under  surface  and  thus  makes  a 
good  electrical  contact.  To  facilitate  this  4  in.  or  5  in. 
of  the  under  surface  of  the  rail  generally  are  filed  bright 
just  previous  to  testing,  and  the  rail  is  pulled  a  few 
inches  backward  and  forward  several  times  on  the  knife 
edges. 

Readings  are  taken  of  the  current  and  of  the  potential 
difference  between  the  knife  edges.  From  80  to  100-lb. 
rails,  60  to  80  amp.  is  the  most  satisfactory  current. 
If  two  or  three  successive  tests  of  the  same  piece  are 
made,  especially  with  a  large  current,  it  becomes  heated 
appreciably  and  its  resistance  increases.  Immediately 
after  taking  these  readings  the  current  is  reversed  and 
a  second  set  of  readings  is  taken.  These  two  tests  are 
often  repeated  as  a  further  check,  giving  four  sets  of 
readings.     From  the  average  of  these  the  resistance  is 
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obtained.  The  temperature  of  the  rail  should  be  taken, 
both  at  the  be^inninj?  of  the  test  and  al.so  at  its  end. 
A  correction  may  be  necessary,  both  for  the  rail  and  for 
the  millivolt  meter.  The  corrections  generally  specified 
are  0.5  per  cent  per  degree  Centigrade  for  steel  and  0.4 
per  cent  per  degree  Centigrade  for  copper. 

As  illustrating  the  effect  of  composition,  Table  I  gives 
some  actual  tests,  showing  side  by  side  the  theoretical 
resistance  calculated  on  the  basis  and  from  the  factors 
given. 


it  is  possible  that  a  simple  bridge  designed  by  M 
Melsom  would  be  preferable.  For  instance,  where 
steel  maker  or  user  required  to  test  samples  of  a  larj 
batch  of  rails,  if  the  standard  R,  as  shown  in  Fig.  ; 
were  adjusted  to  be  the  specified  resistance  for  a  give 
length  of  the  rail  a  double  dial  operated  by  a  sing 
handle,  having  two  sets  of  twenty  studs  and  varyin 
only  a  given  proportion  of  the  bridge  arms,  would  gi\ 
the  value  directly  in  steps  of  1  per  cent  from  10  pe 
cent  high  to  10  per  cent  low. 

For  a  bridge  of  this  sort  a  reflecting  galvanometer  i 
not  essential,  a  portable  needle  instrument  such  as  i 
used  in  steel  works  for  thermo-couple  work  being  ampl 
sensitive  for  the  purpose.  Instead  of  a  copper  standar 
it  would  be  much  better  to  use  a  standard  resistant 
such  as  an  ammeter  shunt,  which  does  not  vary  appn 
ciably  with  temperature. 


FIG.   3 — METHOD  OF   COMPARING  RAIL  CONDUCTIVITIES 

At  the  same  meeting  of  the  West  of  Scotland  Iron  and 
Steel  Institute,  S,  W.  Melsom  described  the  method  of 
the  (British)  National  Physical  Laboratory  for  the  de- 
termination of  the  conductivity  of  steel  rails. 

The  sample  tested  should  be  of  suflScient  length  to 
admit  of  the  current  being  led  in  at  some  distance  from 
the  contact  points  (knife  edges).  If,  as  is  convenient, 
the  distance  between  the  knife  edges  is  1  yd.,  a  suitable 
length  for  the  sample  would  be  5  or  6  ft. 

The  sample  is  weighed,  its  total  length  measured,  and 
the  weight  in  pounds  per  yard  computed.  A  hole  in 
which  the  bulb  of  a  thermometer  can  be  placed  may  also 
be  drilled  to  enable  the  temperature  to  be  more  accu- 
rately determined. 

For  the  electrical  measurement  the  rail  is  connected 
in  series  with  a  suitable  resistance  standard,  the  value 
of  which  is  unaffected  by  temperature.  The  current  is 
usually  of  the  order  of  100  amp.,  depending  somewhat 
on  the  section  of  the  rail. 

The  contact  knife  edge  and  the  potential  terminals  of 
the  resistance  standard  are  connected  to  the  kelvin 
double  bridge,  as  shown  in  Fig.  2,  which  consists  of 
four  resistances,  two  of  which,  P  and  p,  are  equal  and 


Generators,  Motors  and  Transformers 

Turbine-Driven  Alternators. — An  illustrated  articl 
giving  some  details  of  design  and  construction  of  Brii 
ish  Thomson-Houston  alternators,  which  are  standarc 
ized  in  sizes  from  1000  to  20,000  kw.,  for  50  and  6 
cycles,  and  designed  to  carry  continuously  their  fu 
rated  load  at  any  power  factor  between  unity  and  8 
per  cent. — London  Electrician,  June  16,  1916. 

Polarity  of  Transformers. — W.  M.  Dann. — An  art 
cle  illustrated  by  diagrams  discussing  the  subject  unde 
the  following  headings:  Direction  of  instantaneou 
voltages  and  currents;  kinds  of  polarity;  subtractiv 
polarity;  additive  polarity;  subtractive  versus  additiv 
polarity;  standardization  of  polarity  markings;  paralk 
operation;  testing  for  polarity. — Elec.  Journal,  Julj 
1916. 

Lamps  and  Lighting 

Safety  Lamp. — F.  W.  Hardwick  and  L.  T.  O'Shea.- 
The  first  part  of  a  lecture  before  the  (British)  Institu 
tion  of  Mining  Engineers  on  the  history  of  the  miner* 
safety  lamp.  In  the  present  installment  the  part  whic 
W.  R.  Clahny,  George  Stephenson  and  Sir  Humphre; 
Davy  played  in  the  development  of  the  safety  lamp  i 
discussed.  The  article  is  to  be  continued. — Iron  &  Cot 
Trade  Review  (London),  June  9,  1916. 

Tungsten-Thorium  Filaments. — A  note  on  a  recen 
British  patent   (7829,  1915)   of  K.  Nishimoto.    A  mix 


TABLE  I— RELATION  OF  RESISTANCE  TO  CHEMICAL.   COMPOSITION 


Kind  of  Steel 

Carbon, 
Per  Cent 

Silicon, 
Per  Cenl 

Sulphur, 
Per  Cent 

Phosphorus, 
Per  Cent 

Manganese, 
Per  Cent 

Iron,  Etc., 
Difference, 
Per  Cent 

Resistance  of  20  Deg.'^C.  of 
Equal  Area,  TimesICopper 

By  Test 

Calculated 

0.04 

0.086 

0.24 

0.412 

0.46 

0.48 

Nil 

Nil 
0.02 
0.028 
0.336 
0.06 

0.06 
0.06 
0.06 
0.08 
0.06 
0.04 

0.06 

0.062 

0.05 

0.072 

0.07 

0.04 

0.40 
0.49 
0.45 
0.92 
0.07 
0.36 

99.44 

99.302 

99.18 

98.488 

98.354 

99.02 

6.87 
7.72 
8.58 
1.57 
3.07 
9.45 

* 

7.73 

8.43 

Hard  steel                       

11.67 

13.07 

Hard  (low  manganese) 

9.31 

*Taken  as  basis. 

usually  100  ohms;  the  other  two,  Q  and  q,  are  variable 
over  a  suitable  range  of  values.  The  effect  of  having 
Q  ^  q  and  P  =  p  is  that  the  resistance  of  the  connecting 
piece  A;  is  eliminated.  Q  and  q  can  be  simultaneously 
varied  by  adjustment  of  a  series  of  dials.  This  is  done 
until  on  making  the  galvanometer  circuit  there  is  no 
deflection.  The  value  of  Q  =  g  is  read  off,  and  this 
divided  by  P  =  p  and  multiplied  by  the  value  of  the 
resistance  standard  gives  the  resistance  of  the  sample 
under  test,  which  is  independent  of  the  value  of  the 
current  used. 

In  some  instances,  where  it  is  required  to  compare 
only  such  samples  as  rails  of  definite  weight  and  length, 


ture  of  finely-powdered  tungsten  and  thorium  is  consoli 
dated  into  sticks  by  pressure,  sintered  electrically,  al 
lowed  to  cool  slowly,  and,  while  at  a  dull  red  heat 
hammered  and  rolled. — London  Elec.  Eng'ing,  June  22 
1916. 

Effect  of  Wall  Paper  Colors.— •&.  G.  Hibben.— Th( 
author  discusses  the  effects  of  interior  colors  and  fin 
ishes  upon  the  lighting  of  rooms.  He  gives  tables  indi 
eating  in  figures  the  effect  of  wall  colors  and  ceilings 
on  table-top  illumination,  and  also  tables  for  the  re 
fleeting  powers  of  various  colored  surfaces  and  typica 
room  finishes.  He  emphasizes  the  great  practical  im 
portance  of  light  walls  and  ceilings  for  interior  illumi 


JLY  22,  1916 


ELECTRICAL    WORLD 


189 


^tion.  Where  diffusing  globes  are  used  to  illuminate 
moderate-sized  rectangular  room  the  useful  illumina- 
on  v/ill  be  increased  by  a  percentage  nearly  equal  to 
le  increase  in  the  reflecting  coefficient  of  the  walls, 
^here  semi-indirect  bowls  are  used,  the  illumination  is 
icreased  by  a  percentage  roughly  one-half  that  of  the 
icrease  in  wall  reflection,  and  by  a  percentage  equal 
)  or  a  little  greater  than  the  increase  in  ceiling  re- 
action. Not  only  must  the  reflecting  values  of  the 
filing  be  considered  when  using  indirect  or  semi-in- 
irect  lighting  units,  but  also  the  wall  colors  must  be 
!ckoned  with,  for  the  walls  have  a  larger  influence 
pon  the  final  illumination  than  is  commonly  supposed. 
-Elec.  Journal,  July,  1916. 

Units,  Measurements  and  Instruments 
Moving-Coil  Galvanometer. — Paul  E.  Klopsteg. — 
n  article  in  which  the  author  proposes  a  "current- 
jflection"  method  for  obtaining  the  ballistic  constants 
'.  moving-coil  galvanometers,  and  also  discusses  possi- 
e  sources  of  error.  The  errors  are  principally  due  to 
)n-uniformity  of  the  magnetic  field  and  to  insufficient 
veling  of  the  instrument.  Results  of  tests  of  the  pro- 
)sed  method  are  given  which  indicate  that  with  care 
le  method  is  reliable  to  0.2  per  cent  accuracy.  The 
iggestion  is  made  that  galvanometers  to  which  the 
ethod  is  to  be  applied  be  provided  with  a  tangent 
rew  for  fine  adjustment  of  the  torsion  head. — Phys. 
evieiv,  June,  1916. 

Design  of  Critically  Damped  Galvanometer. — Frank 
ENNER. — Attention  is  called  to  the  fact  that  galvan- 
neters  are  used  critically  damped  or  approximately 
itically  damped  in  four  distinct  classes  of  measure- 
ents,  in  each  of  which  the  sensitivity  with  which  the 
;er  is  concerned  is  with  respect  to  a  different  quantity. 
I  the  first,  it  is  with  respect  to  current  in  a  circuit 

high  resistance;  in  the  second,  it  is  to  voltage  in  a 
rcuit  of  fairly  low  resistance;  in  the  third,  it  is  to  cur- 
nt  impulse  in  a  circuit  containing  a  condenser,  and 

the  fourth,  it  is  to  voltage  impulse  in  a  circuit  of 
irly  low  resistance.  A  clear  distinction  is  made  be- 
/een  these  sensitivities  and  other  operation  constants 

which  the  user  of  the  galvanometer  may  be  inter- 
ted,  and  the  inertia  constant,  the  damping  constant, 
e  restoring  constant,  the  dynamic  constant,  and  the 
sistance,  these  latter  being  the  construction  or  in- 
insic  constants  with  which  the  maker  of  the  galvan- 
neter  is  concerned.  It  is  pointed  out  that  for  any 
le  of  these  classes  of  work  the  user  is  concerned  at 
est  with  but  three  operation  constants,  while  the  gal- 
mometer  has  five  intrinsic  constants.  Hence,  different 
ilues  for  the  intrinsic  constants  may  give  identical 
ilues  for  the  operation  constants,  or,  in  the  design  of 
galvanometer  to  have  particular  values  for  its  opera- 
on  constants,  values  for  some  of  the  intrinsic  con- 
ants  may  be  chosen  arbitrarily.  It  is  shown  that  in 
1  cases  the  value  for  the  resistance  of  a  galvanometer 
ay  be  chosen  arbitrarily  without  interfering  in  any 
ay  with  the  determination  of  value  for  the  remaining 
itrinsic  constants  such  that  the  galvanometer  will  have 
le  previously  selected  or  specified  values  for  the  set  of 
)eration  constants  pertaining  to  any  one  of  the  four 
asses  of  measurements.  However,  in  many  cases,  un- 
ss  a  fairly  low  value  is  chosen,  there  may  be  difficul- 
es  in  carrying  out  the  construction.  For  galvanom- 
ers  to  be  used  in  the  detection  or  measurement  of 
irrent  in  a  circuit  of  high  resistance  or  of  current 
ipulse  in  a  circuit  containing  a  condenser,  it  is  shown 
lat  in  addition  to  a  value  for  the  resistance  a  value 
>r  any  other  one  of  the  intrinsic  constants  may  also 
5  chosen  arbitrarily,  and  values  may  be  calculated  for 
le  other  three  such  as  will  give  previously  selected 
dues     for    the     operation     constants     pertaining    to 


either  of  these  two  classes  of  measurements.  This 
is  in  case  the  galvanometer  is  to  be  critically 
damped  with  the  winding  open-circuited.  In  case 
a  shunt  is  to  be  used  to  bring  about  critical  damp- 
ing, corresponding  arbitrary  choices  in  values  may 
be  made.  For  galvanometers  to  be  used  in  the 
detection  or  measurement  of  voltage  or  voltage  im- 
pulse in  circuits  of  fairly  low  resistance,  it  is  shown 
that  when  a  value  is  chosen  for  the  resistance  in  upper 
limit  for  the  damping  constant  may  at  once  be  calcu- 
lated. Choosing  a  value  under  this  limit,  values  for  the 
remaining  intrinsic  constants  may  readily  be  calculated 
to  give  previously  selected  or  specific  values  for  the 
operation  constants  pertaining  to  either  of  these  two 
classes  of  measurements.  Attention  is  called  to  the 
fact  that  the  higher  the  sensitivity  and  external  crit- 
ical resistance,  and  the  shorter  the  period  desired,  the 
smaller  must  be  the  inertia  constant  and  the  restoring 
constant.  The  detail  design  of  a  galvanometer,  which 
consists  in  deciding  upon  the  size  and  proportions  of 
the  magnet;  the  size,  shape  and  number  of  turns  and 
size  of  wire  for  the  winding;  the  size,  shape  and  kind 
of  material  to  be  used  for  the  suspension,  and  all  such 
matters,  are  also  considered  briefly  in  the  paper. — 
Scientific  Papers,  Bureau  of  Standards,  No.  273,  April 
12,  1916. 

Traction 

Why  Modern  Motors  Are  Economical. — At  the  meet- 
ing of  the  Illinois  Electric  Railways  Association  papers 
were  presented  on  railway  motor  field  control  by  D.  C. 
Hershberger,  on  comparative  economics  of  old  and  new 
motors  by  W.  A.  Clough,  and  on  tests  of  field  control 
motors  by  H.  A.  Johnson,  and  a  valuable  discussion  fol- 
lowed in  which  the  ability  of  modern  motors  to  reduce 
energy  consumption  and  maintenance  costs  was  demon- 
strated.— Elec.  Railway  Journ.,  June  17  and  24,  1916. 

Electrochemistry  and  Batteries 

Theory  of  Lead  Accumulator. — Ch.  Fery. — A  French 
Physical  Society  paper  in  which  the  author  proposes  the 
following  modification  of  the  double  sulphate  theory. 
Only  the  "negative"  plate  behaves  as  assumed  in  this 
theory,  being  Ph  at  the  end  of  the  charge  and  PbSO, 
at  the  end  of  the  discharge,  while  the  "positive"  plate 
is  claimed  to  be  Pb,0^  at  the  end  of  the  charge,  which 
is  reduced  to  PbO.,  by  the  discharge. — La  Revue  Elec, 
June  2,  1916. 

Electrolytic  Copper  Refining. — Lawrence  Addicks. 
■ — A  long  paper  giving  an  elaborate  analysis  of  the  dif- 
ferent sources  of  metal  losses  in  copper  refining.  The 
subject  is  discussed  under  the  following  headings: 
Weighing  losses,  sampling  losses,  assaying  losses,  slag 
losses,  stack  losses,  process  losses,  and  handling  losses. — 
Met.  &  Chem.  Eng'ing,  July  1,  1916. 

Telegraphy,  Telephony  and  Signals 

Detectors  in  Wireless  Telegraphy. — Wilbur  D.  Ban- 
croft.— A  discussion  of  the  mechanism  by  which  elec- 
trolytic detectors,  crystal  rectifiers,  and  coherers  are 
operative.  The  fundamental  feature,  according  to  the 
author,  in  all  three  cases  is  an  absorbed  gas  film  on  the 
surface.  The  action  of  the  three  detectors  when  sub- 
jected to  waves  is  due  to  the  fact  that  electrical  stress 
decreases  the  thickness  of  the  absorbed  gas  film,  and 
therefore  decreases  the  resistance. — Journ.  Phys.  Chem., 
June,  1916. 

Electric  Coupling  of  Oscillating  Circuits. — E.  Bel- 
LiNL — The  method  of  electrically  coupling  oscillating 
circuits  (by  means  of  condensers)  presents  some  inter- 
esting features  which  differ  in  some  points  from  mag- 
netic coupling.  The  author  gives  the  theory  of  electric 
coupling  and  examines  some  particular  cases. — La 
Lumiere  Elec,  June  10,  1916. 
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Attilla  Norman  has  resigned  as  vice- 
president  and  {general  mana^or  of  the 
()reg:on  Power  Company,  Eugene,  Ore. 

James  A.  Green  has  resigned  as  vice- 
president  and  general  manager  of  the 
Northern  Idaho  &  Montana  Power 
Company. 

Gen.  Morris  Schaff,  of  the  Massachu- 
setts Gas  &  Electric  Light  Commission, 
has  received  the  honorary  degree  of 
doctor  of  laws  from  Otterbein  Univer- 
sity. 

C.  D.  Emmons  has  been  appointed 
general  manager  of  the  Boston  & 
Worcester  (Mass.)  Street  Railway. 
Mr.  Emmons  was  formerly  manager  of 
the  Chicago,  South  Bend  &  Northern 
Indiana  Street  Railway. 

Robert  Montgomery,  commercial  man- 
ager of  the  Louisville  Gas  &  Electric 
Company,  has  been  appointed  one  of  the 
division  sales  managers  in  the  campaign 
to  secure  subscriptions  to  Louisville's 
million-dollar  factory  fund. 

F.  R.  Slater,  who  has  been  general 
superintendent  of  the  Texas  Power  & 
Light  Company,  Dallas,  Tex.,  since  1912, 
was  on  July  5  elected  vice-president  and 
g'eneral  manager  of  the  company  at  a 
meeting  of  the  board  of  directors.  Since 
January  of  this  year  Mr.  Slater  has 
been  the  acting  general  manager  of  the 
company,  following  the  resignation  of 
George  S.  Haley.  A  biographical  sketch 
of  Mr.  Slater,  with  portrait,  appeared  in 
these  columns  on  March  4,  1916. 

Walter  Neumuller,  special  represent- 
ative of  the  New  York  Edison  Com- 
pany, who  was  unanimously  elected 
chairman  of  the  New  York  Companies' 
Section  of  the  N.  E.  L.  A.,  July  17,  is 
well  known  among  central-station  men 
throughout  the  country.  Mr.  Neumul- 
ler has  taken  an  active  part  in  many 
electric  lighting  and  allied  organiza- 
tions, serving  for  five  years  as  assistant 
secretary  of  the  Association  of  Edison 
Illuminating  Companies,  as  a  member 
of  the  executive  committee  and  former 
secretary  of  the  exhibition  committee  of 
the  N.  E.  L.  A.,  and  as  treasurer  of  the 
New  York  Electrical  Show  Company, 
and  of  the  New  York  Electric  Vehicle 
Association.  Born  in  New  York  City, 
June  21,  1886,  Mr.  Neumuller  has  been 
connected  with  the  New  York  Edison 
Company  for  16  years. 


Men 
of  the  Industry 

Ciiiiiifji's  in  I\ts()iiiic1 

itnd  I'o.silion — 
Biof^^nipliiciil  Notes 
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H.    G.    STOTT 

WALTER    NEUMILLER 


Henry  G.  Stott,  superintendent  of  mo- 
tive power  for  the  Interborough  Rapid 
Transit  Company,  New  York  City,  who 
underwent  a  serious  operation  on  July  7, 
is  now  reported  to  be  very  much  im- 
proved and  assurances  are  given  by  his 
physicians  for  his  early  recovery.  Mr. 
Stott,  who  is  a  past  president  of  the 
American  Institute  of  Electrical  Engi- 
neers, was  born  in  the  Orkney  Islands, 
Scotland,  fifty  years  ago,  and  was  edu- 
cuated  in  the  technical  schools  of  Glas- 
gow and  Edinburgh.  His  first  electrical 
work  was  with  the  electric  light  com- 
pany at  Glasgow  in  1884,  and  in  1885 
he  was  appointed  assistant  electrician 
to  the  Anglo-American  Telegraph  & 
Cable  Company.  Next  he  became  as- 
sistant engineer  for  the  Brush  Electric 
Engineering  Company's  lighting  plant 
at  Bournemouth,  England.  After  two 
years  spent  at  Madrid,  Spain,  Mr.  Stott 
came  to  America  in  1891  to  serve  as 
electrical  engineer  with  the  Buffalo 
(N.  Y.)  General  Electric  Company.  In 
his  work  for  the  Buffalo  company  dur- 
ing the  ten  years  from  1891  to  1901, 
Mr.  Stott  had  charge  of  much  notable 
electrical  construction  work.  In  1901 
he  was  appointed  superintendent  of  mo- 
tive power  for  the  Interborough  Rapid 
Transit  Company  of  New  York  City, 
and  in  1912  assumed  the  same  duties 
for  the  New  York  Railways  Company. 

Leo  Valentine  has  been  appointed 
local  manager  for  the  Ohio  Gas  &  Elec- 
tric Company  at  Franklin,  Ohio. 

B.  E.  Jack,  who  for  the  last  two 
years  has  been  commercial  manager  of 
the  Salina  (Kan.)  Light  &  Power  Com- 
pany, has  been  appointed  commercial 
manager  of  the  United  Water,  Gas  & 
Electric  Company  of  Hutchinson,  Kan., 
which  like  the  Salina  company  is  one 
of  the  properties  controlled  by  Henry 
L.  Doherty  &  Company,  New  York 
City. 


Samuel  M.  Vauclain,  vice-president  ofi 
the  Baldwin  Locomotive  Works,  Phila- 
delphia, and  the  inventor  of  many  loco- 
mative  appliances,  has  been  elected  a 
director  of  the  Westinghouse  Electric' 
&  Manufacturing  Company. 

R.  H.  Rathbun,  formerly  of  Madera, 
Chihuahua,  Mox.,  has  joined  the  Chi- 
cago office  staff  of  the  Westinghouse 
Electric  &  Manufacturing  Company. 
Mr.  Rathbun  was  formerly  chief  en- 
gineer for  the  Madera  Company. 

W.  P.  Guinan,  new  business  manager 
of  the  Danbury  &  Bethel  (Conn.)  Gas 
&  Electric  Light  Company,  has  been, 
appointed  chairman  of  the  mercantile 
bureau  of  the  Danbury  Chamber  of 
Commerce. 

Arthur  C.  Garrison,  general  manager 
of  the  Columbia  Lamp  Division  of  the 
National  Lamp  Works  of  the  General 
Electric  Company,  St.  Louis,  Mo.,  is 
receiving  the  sympathy  of  his  friends 
upon  the  death  of  his  father,  Daniel  B. 
Garrison,  a  prominent  citizen  of  St. 
Louis.  The  elder  Mr.  Garrison,  who 
passed  away  on  July  4,  was  formerly 
vice-president  of  the  Columbia  Incan- 
descent Lamp  Company. 


Obituary 

Charles  M.  Baker,  superintendent  for 
the  Los  Angeles  Gas  &  Electric  Cor- 
poration at  Pasadena,  Cal.,  died  at  Los 
Angeles,  July  6. 

J.  H.  Sieberling,  president  of  the  In- 
diana Rubber  &  Insulated  Wire  Com- 
pany, Jonesboro,  Ind.,  died  at  his  home, 
July  7,  at  the  age  of  eighty  years. 

J.  Harry  Pieper,  assistant  to  the  gen-, 
eral  manager  of  the  Southern  Califor- 
nia Edison  Company,  died  at  Los  Ange- 
les, Cal.,  July  11,  of  heart  disease. 
About  a  year  ago  he  had  an  attack  of 
heart  trouble,  but  serious  developments 
in  this  malady  were  not  expected.  Mr. 
Pieper  was  formerly  a  resident  of  Bos- 
ton, where  he  had  been  in  the  electrical 
sign  business,  but  for  the  last  nine  years 
he  had  lived  on  the  Pacific  Coast.  Be- 
sides his  commercial  work  for  the 
Southern  California  Edison  Company  in 
the  electric  sign,  electric  vehicle,  and 
other  fields,  Mr.  Pieper  had  been  promi- 
nent in  JoVian  circles  in  California. 


J.  H.  PIEPER 
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NEW  APPARATUS  AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Improved  Electric  Vacuum 
Pump 

The  new  vacuum  pump  developed  by 
ithe  May-Nelson  Manufacturing  Com- 
pany, Washington,  D.  C,  and  shown 
herewith,  is  of  the  oscillating-ring  type. 
It  consists  of  four  essential  parts — the 
body,  impeller,  cover,  and  shaft — so  ar- 


MOTOR-DRIVEN   VACUUM    PUMP 

ranged  that  the  rotation  of  the  shaft 
imparts  an  oscillatory  motion  to  the 
impeller.  In  the  body  and  impeller  are 
a  series  of  concentric  grooves,  and  each 
ring  so  formed  dips  into  a  correspond- 
ing groove  in  the  other  part.  The 
grooves  are  connected  in  series  by 
ports,  and  the  action  of  the  pump  is  ob- 
tained by  the  rolling  contact  made  be- 
tween the  external  cylindrical  surface 
of  one  half  and  the  adjacent  internal 
cylindrical  surface  of  the  other  half, 
which  pushes  the  air  or  vapor  ahead 
of  it. 

The  pump  illustrated  differs  from  the 
former  design  described  in  the  Elec- 
trical World  for  Nov.  13,  1915,  in  the 
following  features: 

Water-cooling,  and  the  piping  it  re- 
quired, has  been  eliminated.  In  its 
place  the  pump  is  entirely  submerged 
in  oil.  It  is  not,  however,  an  oil-sealed 
pump,  as  there  is  no  direct  connection 
between  the  oil  tank  and  evacuating 
parts  of  the  pump.  The  oil  is  used  for 
cooling  and  lubrication  only. 

All  bearings  are  lubricated  automati- 
cally from  the  oil  tank,  and  no  atten- 
tion whatever  need  be  given  them,  the 
maker  points  out. 

A  new  device  is  applied  to  the  shaft 
which  automatically  keeps  the  impeller 
at  the  minimum  point  of  clearance  with 
the  body,  compensating  for  wear,  and 


eliminating  the  necessity  of  adjusting 
the  clearance  occasionally  by  hand. 

The  stuffing  box  has  been  eliminated, 
a  feature  which  makes  the  pump  espe- 
cially suitable  for  handling  dangerous 
gases. 

The  pump  will  produce  a  vacuum  of 
0.05  mm.,  and  has  a  displacement  of 
3  cu.  ft.  of  free  air  per  minute.  It  is 
equipped  with  a  Robbins  &  Myers 
0.5-hp.  motor  operating  on  direct  cur- 
rent or  alternating  current,  as  required. 


Motor-Driven  Washer  and 
Wringer 

The  "Gainaday"  electric  washer  and 
wringer  shown  herewith  is  built  on  the 
safety-first  principle,  all  revolving 
parts  being  incased  so  that  danger  to 
the  operator  is  obviated.  All  gears  are 
packed  in  a  heavy  lubricant,  and  no  oil- 
ing is  necessary,  it  is  asserted.    Oil  and 


ELECTRIC  CYLINDER  WASHER 

grease  cannot  get  into  the  washer,  it 
is  furthermore  pointed  out.  The  ma- 
chine is  operated  by  a  motor,  which  is 
insulated  from  the  washer  so  that  there 
is  no  danger  of  shock.  The  washing 
machine  is  of  the  well-known  cylinder 
type,  and  is  operated  by  a  0.25  hp. 
Westinghouse  motor,  which  drives  both 
washer  and  wringer,  and  which  is  pro- 
tected by  a  metal  guard.  A  convenient 
lever  on  the  side  of  the  gear  case  is 
used  for  starting  the  washer.  The 
wringer  is  thrown  in  operation  by 
means  of  a  lever  on  the  upper  gear 
case. 

The  washer  is  equipped  with  a  sturdy 


copper  tub,  in  which  a  perforated  zinc 
cylinder,  weighing  only  16.75  lb.,  re- 
volves back  and  forth.  Due  to  this  re- 
volving action,  and  the  hundreds  of 
smoothly  perforated  holes  in  the  cylin- 
der, the  hot  water  and  suds  are  forced 
through  the  meshes  of  the  clothes.  There 
are  five  smooth  cypress  baffles  in  the 
cylinder,  which  aid  this  action  without 
the  slightest  wear  on  the  clothes,  the 
maker  points  out.  Being  made  of  zinc, 
the  cylinder  will  not  corrode,  and  it  is 
lighter  than  the  wooden  ones,  which 
warp  and  get  out  of  shape.  The  strong 
cylinder  doors  are  easily  opened  when 
putting  in  or  taking  out  clothes. 

The  wringer,  which  is  of  the  revolv- 
ing type,  can  by  means  of  a  special 
catch  be  placed  in  a  stationary  position 
at  three  different  points,  thereby  lessen- 
ing the  work  about  the  wringer.  In 
the  first  position  the  clothes  can  be  run 
from  the  cylinder  to  the  rinse  water. 
Another  lot  of  clothes  is  then  put  into 
the  cylinder,  and,  while  being  washed, 
the  first  lot  can  be  wrung  into  the  blu- 
ing water  with  the  wringer  in  the  sec- 
ond position.  In  the  third  position,  the 
clothes  can  be  taken  from  the  bluing 
water  and  wrung  out  into  the  basket. 
The  washer  is  being  placed  on  the  mar- 
ket by  the  Pittsburgh  (Pa.)  Gage  & 
Supply  Company. 


Ceiling  Ring  Designed  for 
Quick  Installation 

The  Beardslee  Chandlier  Manufac- 
turing Company  of  Chicago  is  market- 
ing a  new  quick-action  ceiling  ring 
which  they  say  is  so  designed  as  to 
make  a  great  saving  in  time  and  labor 


QUICK-ACTION  CEILING  RING 

in  installing.  It  consists  of  a  steel  bar 
in  the  center  of  which  is  a  hole  of  the 
proper  diameter,  and  spring  clips  which 
may  be  forced  over  the  thread  on  the 
conduit  .stud  at  the  ceiling,  instead  of 
screwing  the  plate  on  and  afterward 
fastening  the  ceiling  ring  to  the  bar,  as 
is  done  in  ordinary  practice. 

To  install  this  device  the  two  screws 
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which  fasten  the  rinf>'  to  the  pipe  bar 
are  loosened,  but  not  removed,  and  the 
wire  attached  to  the  .socket  inside  the 
ring.  With  the  thumbs  on  the  .screws, 
the  rinjr  is  then  fii'iven  one  thrust  up- 
ward, when  the  sprinj;  clips  engage  the 
thread  on  the  end  of  the  stud.  The 
screws  are  then  tightened  to  bring  the 
ring  up  snugly  against  the  ceiling,  and 
the  device  is  in  position.  It  cannot  be 
removed  except  by  unscrewing  in  the 
usual  manner. 


Motor-Driven   Centrifugal 
Sewage  Ejector 

In  the  accompanying  illustration  is 
shown  a  Form  A  duplex  electric  sewage 
ejector,  as  it  is  called,  which  is  being 
used  in  many  high-class  office  buildings 


ELECTRIC    SEV^AGE   EJECTOR 

and  sewage  pumping  stations  through- 
out the  country,  the  maker  points  out. 
The  equipment  consists  of  a  cast-iron 
sewage  receiver  in  the  center  of  a  dry 
pit,  built  of  concrete,  or  of  steel  imbed- 
ded in  concrete,  into  which  are  con- 
nected all  low-level  sewers  which  will 
not  drain  by  gravity  into  the  street 
sewer  or  other  outlet.  In  the  annular 
space  between  the  receiver  and  the  ejec- 
tor pit  are  two  centrifugal  pumps  with 
suctions  connected  to  the  bottom  of  the 
receiver,  and  discharge  connections 
brought  together  with  long  turn  fit- 
tings and  valves  to  a  double-branch  con- 
nection. The  pumps  are  directly  con- 
nected to  vertical  motors  supported  at 
the  floor  level  by  a  heavy  cast-iron  plate 
which  also  forms  the  cover  of  the  re- 
ceiver. The  motors  are  controlled  by  a 
float  running  in  an  8-in.  pipe  casing  in- 
side the  receiver,  and  operating  auto- 
matic starters  mounted  on  panels  on  top 
of  the  receiver,  as  shown  in  the  illustra- 
tion. The  machine  is  being  built  in 
capacities  ranging  from  200  gal.  to  1000 
gal.  per  minute  from  both  units.  The 
pumps  are  so  arranged  that  the  casings 
can  be  opened  up  for  cleaning  or  inspec- 


tion without  disturbing  the  shafts  or 
bearings,  and  clean-out  and  manhole 
openings  are  provided  on  the  suction 
connections  and  sewage  receiver.  A 
cast-iron  screen  :}  ft.  in  diameter  is 
provided  on  the  inside  of  the  receiver, 
and  the  design  of  the  receiver  is  such, 
the  manufacturer  states,  that  there  is 
no  possibility  of  accumulation  of  solids, 
as  in  the  case  of  submerged  sump 
pumps.  The  Yeomans  Brothers  Com- 
pany, 231  Institute  Place,  Chicago,  111., 
is  placing  the  ejector  on  the  market. 


Thermo  Switch 

The  Sarco  Company,  Inc.,  Woolworth 
Building,  New  York,  maker  of  a  tem- 
perature regulator  for  steam,  water, 
and  gas  valves,  has  designed  and  is 
marketing  a  modified  type  of  regulator 
to  operate  an  electric  switch.  This  new 
apparatus  combines  the  expansion  ele- 
ment of  the  ordinary  "Sarco"  regulator 
with  a  specially  designed  switch,  as 
shown  in  the  accompanying  sketch.  It 
is  intended  to  furnish  a  means  of  oper- 
ating electrically  a  switch  for  controll- 
ing a  supply  of  energy  for  heating  or  a 
motor  for  distribution  of  hot  air,  or  for 
any  other  purpose  requiring  the  control 
of  an  electric  circuit  by  temperature 
changes. 
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DIAGRAMMATIC     VIEW     OF     TEMPERATURE 
REGULATOR    AND    THERMO    SWITCH 

The  instrument  shown  in  sketch  has 
a  calibrated  scale  from  58  deg.  to  78 
deg.  Fahr.,  and  is  intended  to  operate 
the  switch  with  a  change  of  approxi- 
mately 2  deg.  in  temperature.  It  can 
be  constructed  for  any  temperature  up 
to  325  deg.  Fahr.  The  operating  mech- 
anism employs  a  brass  tube  filled  with 
a  heavy  hydrocarbon  oil,  which,  on  ex- 
pansion, compresses  a  spiral  tube  in- 
serted in  the  oil.  This  spiral  tube, 
which  is  the  same  as  that  used  in 
"Sarco"  steam  traps  and  temperature 
regulators,  is  capable  of  withstanding 
pressures  up  to  2000  lb.,  but  a  special 


safety  device  is  furnished,  in  the  forir 
of  a  heavy  steel  spring  in  the  regulat- 
ing head.  The  expansion  elemenl 
pushes  a  rod  out  of  the  end  of  a  tube 
by  the  expansion  of  a  liquid  derivec 
from  increase  in  temperature.  The 
movement  is  multiplied  by  levers.  A 
motion  is  obtained  sufficient  to  operate 
the  snap  switch  even  with  very  slight 
changes  in  temperature. 

The  diagram  shows  the  instrument 
in  the  "hot"  position,  with  the  plunger 
extended.  As  the  instrument  changes 
to  "cold"  position,  the  rod  R  is  slowly 
withdrawn  into  the  tube,  followed  by 
the  plunger,  P,  which  operation  is  based 
upon  the  action  of  the  spring,  X.  The 
insulating  member  carrying  the  switch 
blade,  F,  is  held  in  its  illustrated  posi- 
tion by  the  brass  seat  against  which  it 
rests ;  therefore,  the  plunger  head,  H,  is 
withdrawn  slowly  through  this  insulat- 
ing member,  expanding  the  spring,  S, 
which  is  an  endless  coil  spring,  free  to 
roll  from  one  end  to  the  other  of  the 
plunger  head,  carrying  with  it  the  in- 
sulating member  which  carries  the 
switch  contacts.  As  the  plunger  draws 
through  this  switch  member  the  spring, 
S,  expands,  and  as  the  point  of  great- 
est diameter  of  the  plunger  head  passes 
through  the  center  of  the  spring,  S,  the 
compression  of  the  spring,  S,  causes  it 
to  travel  down  the  plunger  head,  car- 
rying with  it  the  insulating  member 
carrying  the  switch  arms,  which  then 
hop  over  and  locate  themselves  on  the 
terminal  posts,  T,  thus  closing  the  cir- 
cuit. This  condition  then  obtains  until 
the  process  reverses  itself  by  applica- 
tion of  a  warmer  temperature. 

The  switch  can  be  safely  operated  on 
a  220-volt  direct-current  or  alternating- 
current  circuit,  with  currents  up  to  5 
amp.  Its  action  is  very  quick  and  posi- 
tive, it  is  asserted.  The  device  will 
work  with  lamps  in  series  without  caus- 
ing a  flicker. 


Time-Element    Protective 
Plug  for  Induction  Motors 

The  plug,  an  outside  view  and  broken 
section  of  which  are  shown  herewith, 
is  designed  for  protecting  induction  mo- 


EXTERIOR    AND    BROKEN    SECTION    OF 
PROTECTIVE  PLUG 

tors  against  continued  overloads.  It 
requires  no  special  mounting,  as  it  may 
be  screwed  into  an  ordinary  receptacle 
in  the  motor  circuit.  The  protective 
plug  contains  a  stationary  contact  post, 
with  the  heating  coil,  A,  and  the  fusible 
link,  B,  which  binds  the  spring  contact 
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arm,  C,  to  the  stationary  plug.  When 
the  plug  is  installed  for  service,  the 
heating  coil,  link,  and  spring  contact 
arm  are  in  series  in  the  motor  circuit. 
Thus,  when  a  large  current  exists  long 
enough  to  heat  coil.  A,  and  thereby  melt 
the  link  made  of  low-fusing  alloy,  the 
spring  contact  arm  is  released,  and 
takes  the  position  shown  by  dotted  line, 
D,  thereby  opening  the  motor  circuit. 
The  spring  cannot  be  restored  to  its 
normal  position  without  installing  new 
links,  which  can  be  obtained  from  the 
General  Electric  Company,  the  manu- 
facturer of  the  protective  plug.  Owing 
to  the  time  lag  in  the  heating  coil,  mo- 
mentary inrush  of  starting  current  will 
not  cause  the  plug  to  open  the  circuit, 
but  continued  overload  would  seriously 
overheat  the  motors,  thereby  causing  in- 
terruption. The  plugs  may  be  applied 
so  that  they  will  open  the  circuit  when 
the  multi-phase  motor  is  energized  with 
single-phase  energy  and  when  an  at- 
tempt is  made  to  start  stalled  motors  or 
serve  motors  carrying  too  heavy  a  load. 


The  units  are  particularly  applicable 
to  the  lighting  of  large  open  areas  such 
as  signs  and  billboards,  bathing  beaches, 
tennis  courts,  and  athletic  fields.  In- 
doors, they  are  especially  adapted  to 
lighting  foundries,  erecting  shops,  large 
mills  of  various  kinds,  or  in  any  place 
where  it  is  not  possible  or  desirable  to 
hang  the  lighting  units  directly  over 
the  area  or  work  which  has  to  be  illu- 
minated. This  applies  directly  to  places 
where  traveling  cranes  are  used. 


Elliptical  Angle  Reflectors 

Angle  reflectors,  which,  the  manufac- 
turers say,  will  distribute  light  evenly 
over  either  vertical  or  horizontal  sur- 
faces without  requiring  any  excep- 
tional preparations  for  installation,  are 
being  marketed  by  the  Benjamin  Elec- 
tric Manufacturing  Company,  120-128 
South  Sangamon  Street,  Chicago,  111. 
Several  sizes  of  reflectors  have  been  de- 
veloped covering  the  entire  range  of 
commercial  lamps.  The  unit  illustrated 
herewith  is  for  750-1000-watt  lamps. 
The  reflector  recommended  for  smaller 
rated  lamps  is  very  similar  in  outward 
appearance,  but  is  equipped  with  dif- 
ferently shaped  sockets,  and  the  shade 
is  made  to  accommodate  a  smaller  bulb. 
The  reflectors  are  made  of  porcelain- 
enameled  steel.  A  copper  hood  is  pro- 
vided for  larger  lamps  to  permit  cir- 
culation of  air  around  the  lamp  base 
and  sockets.  The  socket  is  a  two-piece, 
easy-to-wire  porcelain  device,  which 
contains  a  patented  spring  arrangement 
to  hold  the  lamp  firmly  against  the  con- 
tact even  during  extreme  vibration. 
Photometric  tests  on  the  distribution  of 


ANGLE  REFLECTORS  FOR  750/1000  WATTS 

REFLECTOR  DESIGNED  FOR  LAMPS  RATED  AT 

500  WATTS  OR  LESS 

light  from  the  elliptical  angle  reflectors 
have  shown  that  the  maximum  intensity 
exists  at  35  deg.  to  the  vertical  and  40 
deg.  to  the  horizontal.  This  distribu- 
tion has  the  effect  of  building  up  the 
illumination  at  points  generally  weak; 
that  is,  midway  between  units. 


Improved  Electrolytic  Light- 
ning Arresters 

Two  improved  forms  of  electrolytic 
lightning  arresters  have  been  developed 
by  the  Westinghouse  Electric  &  Manu- 
facturing Company,  and  are  illustrated 
herewith.  The  type  A  arrester  which 
is  shown  in  Fig.  1  is  designed  for  volt- 
ages up  to  2450  and  is  furnished  for 
indoor  mounting  only.  The  type  AK 
arrester  which  is  represented  in  Fig.  2 
can  be  used  on  circuits  operating  at 
2000  volts  or  more  and  is  particularly 
suitable    where    generators    are    to    be 


FIG.  1 — INDOOR  TYPE  OF  ALUMINUM  CELL 
ARRESTER  FOR  VOLTAGES  UP  TO  2450 

protected.  While  designed  for  direct- 
current  service  in  railway  or  lighting 
power  generating  stations  and  substa- 
tions, the  type  A  arrester  with  spark 
gap  may  also  be  used  for  low  voltage 
alternating  current  installations.  It  is 
similar  in  construction  to  the  type  AK 
except  that  no  charging  resistance  is 
required.  The  oil  in  which  the  trays 
are  immersed,  it  is  declared,  will  cool 
the  tank  under  all  possible  operating 
conditions.  Since  the  aluminum  plates 
exposed  to  the  electrolyte  are  about 
twice  as  large  as  those  of  other  alter- 
nating current  aluminum  arresters, 
this  arrester  has  an  exceedingly  high 
discharge  capacity.  Mounted  on  top  of 
the  tank  is  a  fuse  and  a  gap  for  in- 
sulating the  arrester  from  the  line. 
This  gap  can  be  easily  short  circuited 
for  charging  purposes,  which  operation 
should  be  performed  once  a  day.  The 
gap  can  be  closed  when  the  arrester  is 
operated  on  direct  current  but  in  this 
case  the  leakage  current  disintegrates 
the  aluminum  trays,  thereby  giving 
shorter  life  than  when  the  gap  is  used. 
The  type  AK  arrester  consists  of 
nested,     double-cone     aluminum     trays 


supported  on  porcelain  and  secured  in 
frames  of  treated  wood.  The  electro- 
lyte employed  is  inorganic  and  it  is 
claimed  has  the  advantage  of  being 
more  stable  chemically,  less  affected 
by  heat,  and  causes  less  dissolution  of 
the  film  between  charging  periods  than 


FIG.    2 — INSTALLATION    OF    OUTDOOR    TYPE 

ELECTROLYTIC      ARRESTER      SHOWING 

MECHANISM     FOR     OPERATING 

HORN    GAP    SWITCHES 

most  electrolytes  on  the  market.  A 
ventilating  duct  is  provided  in  the  cen- 
ter of  each  tray  stack  to  facilitate  the 
circulation  of  oil.  Bakelite  micarta, 
which  is  impervious  to  moisture,  has 
been  employed  to  line  the  tank.  Charge 
and  discharge  resistances  are  provided 
on  all  arresters. 

For  outdoor  service,  the  type  AK 
arresters  are  provided  with  special  in- 
sulating bushings,  all  other  details  be- 
ing the  same  as  for  the  indoor  ar- 
resters. Being  equipped  with  horn  gaps 
the  outdoor  type  arresters  cannot  be 
designed  for  less  than  10,000  volts  be- 
cause the  horn  gaps  would  be  so  close 
together  that  they  would  be  short  cir- 
cuited by  rain.  Bridging  of  the  gap, 
which  is  required  during  charging,  is 
accomplished  on  the  indoor  type  ar- 
resters by  tilting  one  horn  of  each  pair 
until  a  phosphor  bronze  strip  attached 
to  each  movable  horn  comes  in  contact 
with  the  corresponding  horn  and  short 
circuits  the  gap.  The  movable  horns 
are  restored  to  their  normal  position 
by  a  spring.  The  gap  between  horns 
is  adjusted  by  setting  a  stop  on  the 
horizontal  bar  that  turns  each  pair  of 
horns  on  its  axis.  No  disconnecting 
switches  are  required  because  separat- 
ing the  horns  to  the  limit  afforded  pro- 
vides the  gap  necessary  for  isolating 
the  equipment.  The  charge  and  dis- 
charge resistors  which  are  connected 
between  the  main  horn  gap  and  the 
arrester,  consist  of  rod  resistors  in  par- 
allel with  a  series  of  small  spark  gaps. 
Small  horns  are  provided  at  each  end 
of  the  series  spark  gaps  to  break  the 
arc  which  forms  between  them.  The 
resistor  is  made  of  "Koppat,"  a  sub- 
stance which  remains  practically  uni- 
form under  all  conditions  of  service. 
One  resistance  rod  and  one  shunt  gap 
are  used  on  the  low-voltage  arresters, 
while  two  of  each  are  employed  on  the 
higher  voltage  types. 
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Motor -Driven  Wheel  Chair  for 
Street  Use 

Illustrated  horcvvith  is  a  motor  chair 
similar  to  those  which  dominate  the 
boardwalks  of  Atlantic  City  and  Flor- 
ida winter  resorts,  but  desijjned  for 
street    service.      The    bodies    are    built 


MOTOR    CHAIR    aS    IT    LOOKS    ON    THE 
STREET 

of  metal,  oak  or  rattan  and  are  sup- 
ported on  solid  rubber-tire  wheels  hav- 
ing ball  bearings.  Other  than  stand- 
ard models  can  be  built  to  individual 
order.  The  motor  chairs  are  equipped 
with  standard  Exide  12-volt,  150-amp- 
hr.  batteries  which  together  with  the 
motor  and  controller  are  mounted  on 
substantial  running  gear.  The  motor- 
driven  chairs  are  being  marketed  by 
the  Motor  Chair  Sales  &  Operating 
Company,  Westminster  Building,  Chi- 
cago. 


Cooking  Device  That 

Operates  on  Electrolysis 

Principle 

A  cooking  device  which  depends  upon 
the  heat  developed  by  electrolysis  of 
water  rather  than  on  that  produced  by 
^he  resistance  of  wires,  has  been  placed 
on  the  market  recently  by  the  Ruvio 
Electric  Company,  50  Broad  Street, 
New  York  City.  The  device  is  used 
principally  for  cooking  eggs  but  may 
be  utilized  for  warming  nursing  bot- 
tles. Since  the  food  placed  in  the  de- 
vice is  cooked  or  warmed  by  the  steam 
generated  by  electrolysis  of  water  and 
is  not  immersed  in  the  water  itself, 
only  a  small  amount  of  water  need  be 
heated,  consequently  the  energy  con- 
sumption is  relatively  low.  Further- 
more, the  amount  of  water  may  be 
adjusted  so  that  it  will  be  entirely 
converted  into  steam  at  the  end  of  a 
definite  period,  thus  automatically 
shutting  off  the  current  and  preventing 
overcooking  of  the   food. 

The  device  consists  of  a  nickel-plated 
base,  B,  in  which  rests  a  porcelain  dish, 
A,  having  a  dome-shaped  cover.  In  the 
center  of  the  dish  is  a  small  well,  O, 
which  serves  as  a  receptable  for  the 
water  which  is  to  be  converted  into 
steam  by  electrolysis.  To  prevent  the 
formation     of     metallic     salts,     carbon 


electrodes  are  employed.  The  groove 
(i,  in  which  cover  F  rests,  is  of  sufficient 
capacity  to  hold  as  much  water  as  the 
well  C.  Thus,  as  the  water  is  evapor- 
ated and  then  condensed  by  cover  F 
it  will  be  deposited  in  the  groove  (J  and 
not  permit  the  device  to  continue  oper- 
ating indefinitely.  A  perforated  metal 
plate  resting  on  the  top  of  the  porcelain 
dish  is  provided  to  hold  eggs  while  they 
are  being  cooked. 

The  device  is  operated  as  follows:  A 
definite  (juantity  of  water,  depending  on 
the  length  of  time  the  food  is  supposed 
to  cook,  is  measured  in  a  receptable 
furnished  with  the  device  and  poured 
into  the  well  C.  The  receptacle  is  grad- 
uated in  lengths  of  time  the  device  is 
desired  to  operate.  Holes,  which  may 
be  covered  by  the  fingers,  are  provided 
at  different  points,  so  the  measure  may 
be  filled  to  the  desired  level  easily. 
When  the  water  is  poured  into  the  re- 
ceptacle C,  current  will  pass  between 
the  carbon  electrodes,  causing  the  water 
to  boil  almost  immediately.  The  re- 
sistance of  the  water  is  reduced  by  the 
absorption  of  salts,  with  which  the 
carbon  electrodes  are  impregnated. 
Thus  salt  never  has  to  be  added  to  the 
v/ater  to  make  it  a  conductor. 

It  may  be  pointed  out  that  not  more 
than  1%  teaspoonfuls  of  water  need  to 


•CROSS  SECTION  OF  EGG  COOKER  OPERATING 
ON    WATER  RHEOSTAT   PRINCIPLE 

be  boiled  to  cook  four  eggs,  as  com- 
pared with  the  kettle  full  when  using 
ether  methods.  The  improved  economy 
must  therefore  be  obvious.  To  insure 
cooking  the  eggs  uniformly  regardless 
of  size  or  number,  the  tray  holding 
them  is  arranged  so  that  the  steam 
condensed  on  the  surface  of  the  eggs 
will  run  back  into  the  well  C  As  soon 
as  their  surfaces  become  heated  to  the 
temperature  of  the  steam,  however, 
condensation  will  no  longer  occur  on 
their  surfaces  but  will  take  place  on 
the  inside  of  the  cover  and  will  run 
down  into  groove  G,  where  it  will  re- 
main. Thus  the  water  will  finally  be 
deposited  in  the  groove  and  the  current 
automatically  turned  off. 

This  device  may  also  be  used  for 
warming  nursing  bottles.  With  this 
method  it  is  declared  impossible  to 
burn  or  scorch  the  milk,  and,  further- 
more, it  is  unnecessary  to  watch  the 
milk  while  it  is  warming.  Other  ap- 
plications   for    this    form    of    electric 


heater  are  being  developed  by  thi 
Ruvio  Company,  since  it  is  apparen! 
that  it  can  be  applied  to  all  sorts  o 
steam  cooking  as  well  as  warminj 
liquids  and  sterilizing  material  b 
steam. 


Mechanical  Respirator 


I 


A  mechanical  respirator  that  is  ligh' 
and  compact,  making  it  ideal  for  emer 
gency  work,  is  being  placed  on  the  mar 
ket  by  the  Draeger  Oxygen  Apparatus 
Company  of  Pittsburgh,  Pa.  Unlikt 
many  hand-operated  respirators  on  the, 
market,  this  one  operates  on  the  meas 
ured-pressure  principle  instead  of  or 
the  measured-volume  principle.  A  spe- 
cial pressure  valve,  adjusted  by  the 
operator,  who  stands  at  the  patient's 
head,  is  used  to  control  the  air  pres-' 
sure  employed  in  producing  inhalation 
or  exhalation  from  the  patient's  lungs. 
The  control  is  so  positive,  the  manu- 
facturer declares,  that  the  operator 
may  be  certain  of  exerting  the  exact 
pressure  desired  at  every  stage.  Since 
the  rate  of  breathing  is  not  dependent 
upon  the  pumping  action,  the  pump 
does  not  have  to  be  operated  continu- 
ously. 

So  long  as  the  pressure  desired  by 
the  operator  is  furnished,  the  pump 
need  be  operated  only  occasionally  to 
maintain  this  pressure.  To  insure  uni- 
form artificial  respiration  the  operator 
at  the  valve  opens  or  closes  the  lever 
in  synchronism  with  his  own  breath- 
ing. 

The  pressure  that  is  being  exerted 
on  the  patient's  lungs  is  indicated 
on  a  gage  near  the  pressure  control 
valve.  By  observing  the  reading  of  this 
gage  while  using  the  respirator  people 
of  different  strengths  and  lung  capacity 
can  be  dealt  with  safely.  Other  fea- 
tures claimed  for  the  respirator  are  that 
the  valve  prevents  gagging  of  the  pa- 
tient and  the  gage  indicates  resumptior 


DEFINITE-PRESSURE     MECHANICAL     RESPI- 
RATOR 

of  normal  breathing.  This  respirator, 
which  is  known  as  the  Type  B  Pulmo- 
tor,  weighs  complete  in  a  substantial 
carrying  case  about  4  lb.  It  is  com- 
pletely equipped  with  all  necessary  ac- 
cessories and  is  accompanied  by  full 
instructions.  Oxygen  tanks  can  be  used 
in  place  of  the  pump  if  desired. 
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NEWS  OF   THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 

and  Central-Station  Fields 


NEW  WATER-POWER  LEGISLATION 

ouse  Substitute  for  Senate  Bill  Governing  Dams  on 
Navigable  Streams,  in  the  Hands  of 
Conference  Committee 

The  House  of  Representatives  on  July  14  passed  a 
ibstitute  measure  for  the  Senate  (Shields)  bill  for 
gulating  the  construction  of  dams  across  navigable 
aters.  The  measure  is  now  in  the  hands  of  a  confer- 
ice  committee  composed  of  Congressmen  and  Senators, 
here  was  some  disappointment  on  the  part  of  the  con- 
rvationists  over  the  decision  to  send  the  bill  to  con- 
rence,  but  others  are  somewhat  relieved  because  they 
)prehend  that  unsafe  legislation  might  result  if  an  at- 
mpt  should  be  made  to  jam  the  measure  through  just 
;fore  adjournment.  The  bill  will  probably  not  be  re- 
)rted  out  of  the  conference  for  two  or  more  weeks. 
The  new  measure  is  not  unlike  the  Adamson  bill  in 
any  respects.  It  requires  the  prospective  power  de- 
iloper  to  secure  the  consent  of  Congress,  and  it  is  in- 
imbent  upon  the  grantee  to  construct,  maintain  and 
)erate  without  expense  to  the  United  States,  a  lock  or 
cks,  booms,  sluices,  or  any  other  structure  or  struc- 
ires  which  the  Secretary  of  War  and  the  chief  of  engi- 
?ers  or  Congress  at  any  time  may^deem  necessary  to 
le  interests  of  navigation.  Like  the  Adamson  bill,  the 
•esent  House  bill  provides  that  not  more  than  50  per 
ni  of  the  output  of  any  plant  shall  be  sold  to  one 
istomer  except  upon  the  written  consent  of  the  Sec- 
itary  of  War. 

In  this  bill  it  is  stipulated  that  the  rates,  charges 
id  service  shall  be  reasonable  and  just,  and  that  the 
igulation  and  control  of  so  much  of  the  service  and  of 
larges  for  service  to  consumers  as  constitutes  com- 
erce  between  the  States  or  in  any  territory  and  of  the 
suance  of  stocks  and  bonds  by  the  grantee  is  con- 
irred  upon  the  Secretary  of  War  or  committed  to  such 
)dy  as  may  be  provided  by  Federal  statute.  In  valua- 
ons  for  rate-making  purposes,  there  may  be  consid- 
•ed  any  lock  or  locks  or  other  aids  to  navigation  and 
1  other  capital  expenditures  required  by  the  United 
tates,  but  no  values  shall  be  claimed  or  allowed  for  the 
ght  granted  for  good-will  or  any  other  intangible 
due.  Like  the  Adamson  bill,  the  present  measure  also 
ipulates  that  no  sale  of  energy  shall  be  made  to  a  dis- 
ibuting  company  except  in  case  of  an  emergency  with- 
it  the  written  consent  of  the  Secretary  of  War. 
The  bill  provides  for  a  permit  period  of  fifty  years,  and 
;  the  expiration  of  the  grant  the  United  States  or  any 
3rson  authorized  by  Congress  may  take  over  the  dam 
^  diversion  structure  and  locks  and  properties  used  by 
le  grantee  for  the  generation  and  transmission  of  elec- 
'ical  energy,  which  are  dependent  for  their  usefulness 
1  the  continuance  of  such  grants  upon  six  months  no- 
ce  of  intention  to  do  so.  It  is  provided  that  by  "trans- 
ission"  there  shall  be  understood  the  wires,  conduits. 
Dies,  or  other  devices  used  to  convey  electrical  energy 
)  the  point  of  its  application,  but  that  nothing  shall 
Dligate  the  United  States  to  purchase  any  property  be- 
3nd  such  generating  plant  and  transmission  lines.  It 
provided,  also,  that  the  United  States  may  purchase 
^  its  discretion  lands  and  other  property  of  any  grantee 
"ting  under  the  terms  of  the  act  as  in  the  judgment 


of  Congress  may  be  deemed  advisable  upon  condition 
that  it  shall  pay  before  taking  possession,  first,  the  rea- 
sonable value  not  exceeding  the  actual  cost  of  the  dam 
or  diversion  structure,  and  locks  and  all  other  aids  to 
navigation  constructed  under  the  approval  of  plans  and 
specifications,  rights  of  way,  water  rights,  lands  and 
interests  therein  purchased  or  taken  over  by  it;  and 
second,  the  reasonable  value  of  all  other  property  taken 
over  including  structures  and  fixtures  acquired,  erected 
or  placed  upon  the  lands  and  included  in  the  genera- 
tion or  transmission  plant,  such  reasonable  value  to  be 
determined  by  mutual  agreement  between  the  Secretary 
of  War  and  the  grantee  or  owners  of  such  property.  The 
reasonable  value,  however,  shall  not  include  or  be  af- 
fected by  the  value  of  the  franchise  or  good-will  or  prof- 
its to  be  earned  on  pending  contracts  or  any  other  in- 
tangible element. 

Where,  in  the  judgment  of  the  Secretary  of  War,  the 
public  interest  acquires  or  justifies  the  execution  by  any 
grantee  of  contracts  for  the  sale  and  delivery  of  water- 
power  or  electrical  energy  for  a  period  extending  be- 
yond the  life  of  the  grant,  but  for  not  more  than  twenty 
years  thereafter,  such  contracts  may  be  entered  into 
upon  the  approval  of  the  Secretary.  The  bill  reserves 
the  right  to  Congress  to  alter,  amend  or  repeal  the  act, 
and  provides  that  the  grantee  shall  be  entitled  to  no 
indemnity  for  damages  occasioned  thereby. 


CONVENTION  OF  OHIO  ASSOCIATION 

New    Plan    of    Grouping    Subjects    Finds    Favor    at 
Four-Day    Meeting   at    Cedar    Point 

A  four-day  convention  of  the  Ohio  Electric  Light 
Association  opened  at  Cedar  Point  on  Monday.  The 
first  day  was  executive  and  public  policy  day.  Tuesday 
was  technical  day,  Wednesday  was  commercial  day,  and 
Thursday,  the  final  day,  was  largely  given  over  to  ad- 
dresses of  general  interest  and  to  association  business. 
That  this  plan  of  grouping  subjects  did  not  work  to  the 
detriment  of  convention  attendance  is  shown  by  the 
fact  that  nearly  400  delegates  were  registered  at  the 
end  of  the  second  day. 

The  place  of  first  importance  at  the  public  policy 
meeting  was  assumed  by  the  report  of  the  illumination 
committee  on  street  lighting  contracts  under  Chairman 
S.  E.  Doane.  This  report,  in  accordance  with  recom- 
mendations made  at  the  1915  convention,  presented  ten- 
tative specifications  to  accompany  street  lighting  con- 
tracts, which  specifications  were  written  after  all  avail- 
able Ohio  contracts  and  all  contracts  outside  Ohio  known 
to  possess  features  of  excellence  had  been  analyzed  and 
discussed  by  the  committee.  When  the  specification, 
which  had  been  printed,  was  read  it  evoked  a  long  debate 
and  was  referred  back  to  the  committee  with  the  recom- 
mendation that  ideas  brought  out  in  the  discussion  be 
considered  for  incorporation  in  the  specifications  and  a 
report  be  made  at  the  next  convention. 

In  the  round  table  meeting  on  executive  and  public 
policy  subjects  J.  C.  Martin  of  Columbus  suggested  that 
the  following  State  legislation  be  enacted  for  the  bene- 
fit of  the  companies,  the  customers  and  the  public  at 
large:   A   statute   requiring  municipal   as  well  as  pri- 
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vately  owned  plants  to  adopt  a  standard  form  of  ac- 
counting; a  change  in  the  definition  of  the  term  "Public 
Utility"  to  include  in  it  the  municipal  plants;  a  law 
making  certificates  of  public  necessity  obtainable  to 
lighting  and  power  companies,  and  a  statute  granting 
indeterminate  franchise  or  permits. 

Speaking  on  "Municipal  Ownership,  Its  Shades  and 
Shadows,"  D.  L,  Gaskill  ascribed  the  growth  of  the 
municipal  plant  business  to  the  hesitancy  of  capital  in 
entering  the  business  in  small  towns,  to  poor  service 
formerly  given  in  some  places,  to  street  lighting  contract 
disputes  and  to  high  maximum  residence  rates. 

The  morning  session  of  the  second  day  was  occupied 
by  the  presentation  and  discussion  of  the  reports  of  the 
station  operating  committee  and  the  committee  on  trans- 
mission and  distribution  of  electrical  energy.  The  for- 
mer consisted  merely  of  a  resume  of  the  past  year's 
work. 

The  report  of  the  latter  committee  was  an  engineer- 
ing treatise  covering  in  a  general  way  the  experience 
of  Ohio  companies  as  to  what  are  the  best  methods  and 
materials  to  use  in  transmission  and  distribution  work. 
Under  the  heading  of  transmission  the  following  topics 
were  treated :  Switches,  choke  coils,  fuses,  lightning  ar- 
resters, transformers,  future  developments,  and  cost 
data.  Under  distribution  the  subjects  treated  were  ur- 
ban distribution  problems,  feeder  systems  and  station 
feeder  equipment. 

In  the  enthusiastic  discussion  which  followed  repre- 
sentatives of  several  manufacturers  pointed  out  the  rap- 
idly increasing  use  of  outdoor  substations. 

At  the  afternoon  meeting  on  Tuesday  addresses  were 
presented  by  W.  W.  Freeman  on  "The  Public  Policy  of 
a  Utility,"  and  by  E.  Burt  Fenton  of  Sandusky  on  the 
"Missing  Link." 

"Every  public  utility  should  have  a  clearly  defined  pol- 
icy," said  Mr.  Freeman.  "That  policy  should  be  known 
to  the  public  and  to  the  companies'  employees  alike. 
The  public,  as  a  general  rule,  is  fair,  and  if  a  company 
has  a  public  policy  that  can  be  explained  it  will  gain  a 
fair  hearing  with  the  public." 

The  speaker  concluded  by  suggesting  that  the  asso- 
ciation, not  immediately  but  as  soon  as  possible,  give 
some  consideration  to  a  plan  for  obtaining  legislation 
to  give  the  State  Utilities  Commission  original  jurisdic- 
tion in  rate  adjustments  since  the  present  practice  is 
cumbersome  and  unsatisfactory.  He  also  asserted  that 
the  utility  interests  should  assume  a  position  of  dignity, 
and  from  that  position  ask  for  adequate  legislation  to 
protect  their  vast  investments  in  the  State. 


Bringing  Engineers  into  Civic  Affairs 

The  benefits  that  may  attend  the  concerted  action  of 
all  local  sections  of  engineering  societies  under  one  head 
and  as  one  body  were  pointed  out  by  A.  M.  Schoen  of 
Atlanta,  Ga.,  at  the  recent  Cleveland  convention  of  the 
American  Institute  of  Electrical  Engineers.  To  indi- 
cate what  has  been  done  in  this  line,  Mr.  Schoen  called 
attention  to  the  good  work  that  the  AflJiliated  Technical 
Societies  of  Atlanta  has  performed  in  bringing  engi- 
neers out  of  their  shells  and  sending  them  before  the 
public  as  prominent  and  dominant  factors  in  civic 
affairs. 

The  association  idea  was  conceived  about  three  years 
ago,  and  as  now  made  up  the  organization  includes  me- 
chanical, chemical,  electrical,  illuminating,  civil  and  min- 
ing engineers,  architects  who  are  members  of  the  vari- 
ous national  societies  and  the  Eng'ineering  Association 
of  the  South,  a  strictly  Southern  society.  All  of  the 
members  are  affiliated  through  their  respective  local 
society  sections  except  mining  and  illuminating  engi- 
neers, who  have  no  local  sections.     These  members  are 


affiliated  through  the  civil  and  electrical  engineers'  so- 
ciety sections  respectively.  The  Affiliated  Technical  So- 
cieties of  Atlanta  does  not  interfere  with  the  individual- 
ity and  integrity  of  any  of  the  national  bodies  represent- 
ing these  classes  of  engineers,  since  it  takes  up  only' 
those  problems  which  are  of  vital  mutual  interest,  thus 
serving  more  as  a  joint  committee.  To  prevent  any  one 
society's  influence  dominating  the  association's  affairs 
the  administration  is  vested  in  an  executive  committee 
to  which  committeemen  are  appointed  by  the  member 
societies.  The  executive  committee  in  turn  elects  its 
own  chairman.  When  money  is  needed  to  support  the 
association  each  member  society  section  is  assessed. 
Meetings  are  held  quarterly,  each  member  society  being 
given  the  opportunity  of  supervising  the  meeting  once 
every  eighteen  months.  Business  men  are  invited  to 
these  meetings,  and  popular  topics  are  discussed  to 
awaken  interest  in  engineering  subjects. 

Whenever  important  civic  matters  come  up  the  mem- 
ber society  sections  are  promptly  and  effectively  assem- 
bled to  discuss  the  subject.  Politics  is  mixed  in  only 
when  engineers  may  be  concerned.  For  instance,  the 
city  engineer,  electrician,  building  inspector  and  super- 
intendent of  waterworks  at  Atlanta  are  elected  by  popu- 
lar vote.  Recognizing  the  weaknesses  of  such  a  system 
the  Affiliated  Societies  served  a  notice  that  it  is  their 
desire  that  these  offices  be  filled  by  civil  service  examina- 
tion. In  addition  two  engineers  have  been  placed  on 
city  boards  and  the  Governor  of  the  State  has  been  re- 
quested to  consider  appointing  an  engineer  to  the  Sani- 
tary Board  of  the  State.  In  reply  to  the  latter  request 
the  Governor  has  stated  that  the  thought  had  never 
occurred  to  him  before,  but  that  he  vi'ould  be  glad  to 
consider  the  appointment.  The  results  which  have  been 
obtained  by  the  Affiliated  Societies  of  Atlanta  indicate 
that  a  similar  service  can  be  performed  elsewhere  to  ad- 
vantage. A.  M.  Schoen,  chief  engineer  of  the  South- 
eastern Underwriters,  has  been  chairman  of  the  execu- 
tive committee  of  the  Affiliated  Societies  of  Atlanta 
since  its  formation  and  active  in  all  its  work. 


Association  of  Edison  Illuminating 
Companies'  Convention 

The  1916  convention  of  the  Association  of  Edison 
Illuminating  Companies  will  be  held  at  "The  Home- 
stead," Hot  Springs,  Va.,  from  Sept.  4  to  7.  Arrange- 
ments for  this  occasion  are  fast  being  completed,  and 
the  present  outlook  for  a  successful  meeting,  it  is 
stated,  is  most  promising. 

The  business  program,  following  the  procedure  of 
last  year,  will  be  arranged  so  as  to  group  similar  sub- 
jects at  the  different  sessions,  thus  allowing  ample 
time  for  both  presentation  and  discussion.  One  session 
will  be  largely  devoted  to  general  discussion  of  tech- 
nical problems  following  the  presentation  of  the  reports 
of  the  steam  and  electric  plant  committees,  and  will  con- 
clude with  a  demonstration  of  original  ideas  on  "Better 
Lighting;  Its  Possibilities  for  Customer  and  Central 
Station,"  by  W.  A.  Durgin. 

The  printed  report  of  the  lamp  committee,  containing 
the  latest  information  pertinent  to  lamp  matters,  will 
be  presented  by  the  chairman,  John  W.  Lieb,  and  with 
a  paper  by  Peter  Junkersfeld  on  "The  Control  of  Incan- 
descent Lamps,"  will  be  open  for  free  discussion.  The 
subject  of  street  lighting  and  the  committee's  report 
will  be  considered  at  this  session. 

The  session  on  rates  and  sales  will  be  opened  with  the 
report  of  the  residential  service  rate  committee  by  its 
chairman,  Alex  Dow.  R.  S.  Hale  will  present  a  paper 
on  intensive  methods  of  meeting  private  plant  competi- 
tion, and  the  balance  of  the  session  will  be  devoted  to 
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general  open  discussion  of  any  features  of  central 
tation  rate  making. 

An  attractive  entertainment  program  is  being  ar- 
anged,  particular  attention  being  directed  toward 
leasing  the  ladies  and  young  people.  Several  new  fea- 
ares  are  included  and  the  entire  schedule  is  so  planned 
s  not  to  conflict  with  the  business  sessions.  The  past 
residents  and  their  wives  will  receive  the  members 
nd  guests  on  Monday  evening,  after  which  there  will 
e  dancing.  On  Wednesday  afternoon  a  Southern 
mcheon  will  be  served  at  Fassifern  Farm,  the  entire 
invention  making  the  trip  from  "The  Homestead"  by 
irriage  or  on  horseback.  Following  the  luncheon  there 
ill  be  horse  racing  and  an  opportunity  to  view  a  fox 
ant  of  the  Fassifern  Hunt  Club.  The  convention  will 
ose  on  Thursday  evening  with  an  informal  banquet, 
)llowing  which  the  prizes  will  be  presented  and  the 
ew  officers  installed. 


NIAGARA  POWER  DIVERSION 

[ouse  Committee  on  Foreign  Affairs  Visits  the  Falls 
and  Hears  of  Need  for  More  Power 

Members  of  the  Foreign  Affairs  Committee  of  the 
ouse  of  Representatives,  who  reviewed  the  power 
tuation  at  Niagara  Falls  and  Buffalo,  N.  Y.,  July  13-14, 
5  guests  of  the  Niagara  Falls  Board  of  Trade  and  Buf- 
ilo  Chamber  of  Commerce,  were  impressed  with  the 
rgent  necessity  for  increased  diversion  of  water  for 
3wer  purposes.  Officials  of  electrochemical  industries 
id  power  companies  were  given  assurances  that  the 
)mmittee  is  in  sympathy  with  the  movement  for  in- 
•eased  diversion  so  long  as  the  scenic  beauty  of  the 
itaracts  would  not  be  impaired. 

In  the  party  of  Congressmen  were  Cyrus  Cline  of  In- 
ana,  J.  C.  Linthicum  of  Maryland,  W.  S.  Goodwin  of 
rkansas,  B.  P.  Harrison  of  Mississippi,  Charles  B. 
mith  of  Buffalo,  A.  J.  Sabath  of  Illinois,  J.  W.  Russell 
:  South  Carolina,  George  Huddleston  of  Alabama,  J.  B. 
hompson  of  Oklahoma,  J.  J.  Rogers  of  Massachusetts, 
.  W.  Temple  of  Pennsylvania,  G.  E.  Foss  of  Illinois, 
.  B.  Milo  of  Minnesota  and  L.  W.  Mott  of  New  York, 
thers  in  the  party  were  L.  W.  Garner  of  Texas, 
tephen  G.  Porter  of  Pennsylvania  and  Bennett  Clark, 
in  of  Speaker  Clark. 

After  informal  conference's  with  officials  of  electro- 
lemical  industries,  power  companies  and  city  authori- 
es,  the  committee  held  a  hearing  at  Prospect  House  in 
iagara  Falls  at  which  a  mass  of  statistics  were  pre- 
nted  which  tended  to  show  the  need  for  the  exten- 
on  of  the  diversion  limit  to  20,000  sec.  ft.  as  fixed  by 
eaty.  Some  urged  diversion  up  to  50  per  cent  of  the 
itaract's  flow  as  possible  without  impairing  the  scenic 
^auty  of  the  river  and  as  necessary  for  the  full  de- 
?lopment  of  the  industrial  arts  of  the  nation. 
F.  A.  J.  Fitzgerald  of  Niagara  Falls,  president  of  the 
merican  Electro-Chemical  Society,  said  that  Niagara 
version  was  a  subject  of  the  utmost  interest  to  every 
;ction  of  the  nation,  adding  that  it  is  not  a  local  ques- 
on  but  affects  the  industrial  life  of  the  country  because 
le  products  of  Niagara  electric  furnaces  and  cells  have 
icome  essential  in  almost  all  the  industrial  arts. 
F.  Austin  Lidbury,  manager  of  the  Oldbury  Chemical 
ompany,  said  that  if  it  had  not  been  for  the  develop- 
ent  of  the  electrochemical  industries  of  Niagara  Falls 
le  European  war  would  have  brought  upon  the  United 
tates  the  greatest  panic  it  has  ever  known.  The  steel 
ants,  Mr.  Lidbury  said,  would  have  been  forced  to  close 
)wn  if  they  had  not  been  able  to  obtain  the  ferro-alloys 
'oduced  by  the  local  industries.  He  urged  increased 
version  as  national  industrial  and  military  prepared- 
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Frank  J.  Tone,  manager  of  the  Carborundum  Com- 
pany, pointed  out  that  all  the  ferro-silicon  used  through- 
out the  United  States  at  the  present  time  is  produced  at 
Niagara  Falls.  It  is  an  alloy  essential  in  the  steel  in- 
dustry. Other  alloys  produced  in  Niagara  industries 
are  essential  in  the  manufacture  of  heavy  armor  plate 
and  for  high  explosive  shells.  He  said  that  last  year 
more  than  80,000,000  tons  of  aluminum  were  produced 
at  the  Falls,  but  the  supply  is  far  below  the  demand. 
Mr.  Tone  declared  that  increased  diversion  was  abso- 
lutely necessary  so  that  industries  could  obtain  more 
power  to  increase  their  output.  It  was  also  pointed  out 
by  Mr,  Tone  that  Niagara  Falls  has  become  the  seat  of 
the  industrial  abrasive  industry  of  the  world,  but  lack 
of  power  has  greatly  curtailed  the  increased  develop- 
ment of  this  industry.  Mr.  Tone  told  how  the  Carbor- 
undum Company  was  forced  to  construct  a  plant  in  Can- 
ada because  of  the  shortage  of  power  on  the  American 
side  of  the  river. 

The  great  need  for  increased  diversion  for  power  pur- 
poses was  told  by  A.  H.  Hooker  of  the  Hooker  Electro- 
Chemical  Company,  who  said  that  if  the  products  of  the 
electric  furnaces  were  cut  off  most  of  the  industrial 
plants  throughout  the  country  would  be  forced  to  close 
down.  Such  a  condition,  he  pointed  out,  would  cause 
a  nation-wide  panic. 

The  creation  of  a  joint  commission  representing 
manufacturers  of  the  United  States  and  Canada  to  re- 
view the  Niagara  power  situation  was  advocated  by  I.  R, 
Edmands  of  the  Union  Carbide  Company.  The  purpose 
of  this  joint  commission  proposed  by  Mr.  Edmands 
would  be  to  determine  how  much  water  could  be  di- 
verted for  power  purposes  without  impairing  the  beauty 
of  the  falls  and  to  determine  the  most  efficient  method  of 
development,  with  the  idea  of  eventually  reporting  terms 
for  a  new  international  treaty.  It  was  the  belief  of 
Mr.  Kdmands  that  if  a  submerged  dam  were  constructed 
above  the  falls,  50  per  cent  of  the  river's  flow  would  be 
diverted  without  injury  to  the  scenic  beauty.  He  said 
that  the  Horseshoe  Falls  is  destroying  itself  for  want  of 
such  a  dam. 

Dr.  Edward  G.  Acheson,  who  gave  carborundum  and 
artificial  graphite  to  the  world,  reviewed  the  Niagara 
power  question  from  the  earliest  development  of  power 
on  the  river.  Dr.  Acheson  went  to  Niagara  Falls  in  the 
early  days  because  he  needed  an  abundance  of  power  to 
develop  commercially  the  products  of  his  inventions.  He 
said  that  without  an  almost  unlimited  amount  of  power 
the  production  of  carborundum  and  artificial  graphite 
and  other  allied  products  would  not  now  be  known  to  the 
industrial  world. 

All  Niagara  Falls  electro-chemists  are  hopeful  that 
Congress  will  at  this  session  extend  the  diversion  limit 
to  20,000  cu.  ft.  per  second.  Representative  Cline  has  a 
Niagara  bill  which  would  practically  extend  the  life  of 
the  present  Burton  act,  limiting  diversion  to  15,600  cu. 
ft.  In  discussing  the  situation  informally  with  Niagara 
Falls  officials  Representative  Cline  indicated  there  is  a 
changing  sentiment  in  the  foreign  affairs  committee 
on  the  Niagara  power  question. 

"Because  of  the  disposition  on  the  part  of  Canada  to 
curtail  the  exportation  of  power  there  is  a  feeling  on 
the  part  of  the  committee  that  the  new  Niagara  legis- 
lation should  extend  the  diversion  limit  to  that  provided 
by  the  treaty,"  said  Mr.  Cline. 

After  the  Niagara  Falls  hearing,  the  committee  made 
an  inspection  of  the  properties  of  the  Niagara  Falls 
Power  Company  and  the  Hydraulic  Power  Company,  and 
also  visited  the  up-river  districts  where  all  the  great 
electrochemical  industries  are  located.  In  the  evening 
the  party  made  a  tour  of  the  Niagara  gorge  and  viewed 
the  American  and  Canadian  cataracts  under  the  new- 
powerful  Western-Davis  flood  lighting  system. 
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Public  Service  Commission  News 

District  of  Columbia  Commission 
A  compromise  to  expedite  the  liearings  of  the  Potomac 
Electric  Power  Company's  objection  to  the  official  valua- 
tion set  upon  its  plant  has  been  announced  by  Engineer 
Commissioner  Kutz.  acting  chairman  of  the  Public  Utili- 
ties Commission.  The  commission's  experts  and  those 
of  the  company  will  get  together  on  the  two  reports  of 
valuation  that  have  been  made,  and  will  eliminate  all 
items  on  which  they  can  agree.  The  disputed  points 
only  will  be  taken  up  by  the  commission. 

The  commission  also  receded  from  its  previous  an- 
nouncement that  the  power  company  must  prove  its 
valuation  figures,  by  stating  that  its  engineers  and  ex- 
perts will  be  placed  first  on  the  stand  for  the  purpose  of 
giving  evidence  as  to  the  methods  adopted  in  arriving 
at  the  results  set  forth  in  the  report  of  the  engineering 
and  accounting  departments. 

Illinois  Commission 

The  Illinois  Northern  Utilities  Company,  a  corpora- 
tion serving  some  forty-six  municipalities  in  the  north- 
western part  of  the  State,  has  been  authorized  by  the 
Public  Utilities  Commission  to  consolidate  with  its 
properties  the  plant  and  equipment  of  the  Tri-County 
Light  &  Power  Company,  operating  in  some  thirteen 
municipalities  just  southwest  of  the  Northern  Utilities' 
territory,  and  the  plant  and  equipment  of  the  Freeport 
Railway  &  Light  Company,  a  utility  operating  in  the 
city  of  Freeport,  just  north  of  the  Illinois  Northern 
territory.  The  consolidated  capital  stock  totals  some- 
what more  than  $8,000,000,  par.  The  greater  part  of 
the  stock  of  all  three  utilities  is  owned  by  the  Middle 
West  Utilities  Company— a  holding  company.  The 
market  value  of  the  Illinois  Northern  Utilities  Company 
is  normally  in  excess  of  the  two  smaller  corporations. 
It  was  admitted  by  the  petitioners  that  all  three  com- 
panies are  over-capitalized,  but  it  was  maintained  that 
the  public  in  the  northwestern  part-  of  the  State  will 
be  greatly  benefited  by  the  consolidation,  resulting  in  a 
stronger  organization. 

In  order  that  the  public  be  adequately  warned  that 
the  issuance  of  securities  is  not  based  upon  proved 
values  of  tangible  property,  the  Illinois  commission,  in 
approving  the  consolidation,  required  the  consolidated 
corporation  to  print  upon  each  share  of  stock  issued 
the  following  proviso: 

"The  Illinois  Northern  Utilities  Company  is  a  cor- 
poration formed  by  consolidation  of  the  Illinois  North- 
ern Utilities  Company,  Tri-County  Light  &  Power  Com- 
pany and  Freeport  Railway  &  Light  Company,  as 
authorized  by  the  State  Public  Utilities  Commission  of 
Illinois,  by  its  order  of  May  31,  1916,  and  the.  amount 
of  stock  by  said  order  authorized  to  be  issued  on  such 
consolidation  was  fixed  at  $8,191,300  (being  an  amount 
equal  to  the  aggregate  outstanding  stock  of  the  con- 
stituent corporations),  without  investigation  by  said 
commission  of  the  value  of  the  assets  of  said  corpora- 
tions." 

In  a  rate  case  at  Jacksonville,  111.,  involving  gas,  elec- 
tric, and  street  railway  rates,  the  State  Public  Utilities 
Commission  of  Illinois,  in  an  order  dated  July  11,  1916, 
found  the  total  for  present  values  to  be  as  follows :  Gas 
department,  $200,000;  electrical  department,  $190,000; 
street  railway  department,  $175,000;  total,  $565,000. 
The  commission  found  a  reasonable  and  fair  rate  of 
return  to  be  7  per  cent  per  annum  upon  the  above  valua- 
tions, and  found  the  depreciation  which  should  be  set 
aside  annually  to  be:  Gas  department,  7.5  cents  per  1000 
cu.  ft.;  electric  department,  $8,500,  plus  4  per  cent  of 
cost  of  additions;  street  railway  department,  $99,000, 
plus  4  per  cent  of  cost  of  additions.     Several  schedules 


of  rates  for  gas,  electric  and  street  railway  service  wei 
fixed. 

In  support  of  its  order  the  commission  reaffirms  it 
position,  taken  in  the  Springfield  gas  case,  on  subject 
such  as  overhead  expenses,  depreciation,  going  valu 
fair  value  of  the  property,  rate  of  return,  and  rate  c 
depreciation.  In  addition,  the  commission  discusses  ce; 
tain  features  of  the  Jacksonville  case,  which  were  nt 
discussed  in  the  Springfield  case. 

In  regard  to  the  separate  entity  of  the  gas,  electri 
and  street  railway  business  of  the  company,  the  con 
mission  says: 

"In  a  case  such  as  the  one  at  bar,  where  two  or  moi 
services  are  furnished  under  one  general  managemen 
questions  of  the  allocation  of  property  and  operating  e. 
penses  frequently  arise.  Equity  does  not  demand  thi 
the  consumers  of  one  service  should  be  called  upon  i 
bolster  up  the  revenues  obtained  from  the  users  of  a) 
other  class  of  service.  It  is  axiomatic  that,  in  all  fai 
ness,  a  person  should  pay  for  only  what  he  receives,  ar 
a  user  of  water,  for  example,  should  no  more  be  calk 
upon  to  help  in  the  upkeep  of  an  electric  light  plai 
owned  by  the  same  company,  than  he  should  be  expect( 
to  contribute  to  the  revenues  of  an  independently-ownc 
electric  company  whose  product  he  does  not  use.  1 
hold  otherwise  would  be  to  countenance  a  form  of  unfa 
discrimination.  The  principle  applies  to  the  distrib 
tion  of  property  between  the  several  departments  of 
combined  utility.  Since  each  service  must  stand  up( 
its  own  feet,  it  must  be  permitted  to  earn  a  return  up( 
all  property  that  properly  belongs  to  it.  To  assign  ti 
property  of  one  department  arbitrarily  to  the  service  > 
another  might  result  in  grave  injustice,  inasmuch  as  tl 
departm.ent  from  which  the  property  is  subtracted  m; 
thereby  be  deprived  of  a  return  thereon,  a  result  that 
clearly  confiscation. 

"Doubtless  economies  may  be  effected  through  tl 
combined  operation  of  several  plants,  but  are  not  tl 
consumers  entitled  to  participate  in  the  resulting  ben 
fits?  This  commission  has  before  it  the  determinati( 
of  rates  for  properties  operated  under  a  stated  form  > 
management  which  has  been  in  effect  for  many  yea 
previous  to  this  proceeding,  and  it  is  not  reasonable 
suppose  that  a  rate  should  be  predicated  upon  a  differe; 
basis  of  management  merely  because  such  method  ' 
operation  may  be  possible.  To  predicate  a  finding  up( 
conditions  which  may  be  imagined  to  exist  instead  ' 
those  which  are  in  actual  operation  is  to  enter  the  realr 
of  conjecture,  a  basis  affording  no  footing  upon  whi( 
to  base  a  rate  structure." 

Upon  the  subject  of  accruing  depreciation,  the  cor 
mission  says: 

"The  general  tendency  of  utilities  involved  in  a  rat 
making  procedure  is  to  argue  that  either  nothing  > 
some  merely  nominal  amount  should  be  deducted  fro 
cost-new  figures  to  cover  past,  or  accrued  depreciatio 
Almost  in  the  next  breath,  strenuous  arguments  will  1 
advanced  for  a  liberal  allowance  to  cover  the  depreci 
tion  that  will  take  place  in  the  future.  In  general  th 
commission  cannot  hold  that  there  be  one  rate  for  d 
preciation  in  a  property  for  the  time  that  has  passe 
and  another  for  the  time  that  is  to  come,  with  the  da 
of  the  rate  proceeding  as  the  dividing  line. 

"That  depreciation  should  be  taken  into  account  in  tl 
proper  management  of  a  public  utility,  or  similar  pro 
erty,  seems  to  admit  of  little  argument.  Lack  of  co 
sideration  of  the  fundamentals  involved  has  many  tinr 
placed  the  affairs  of  such  corporations  in  the  hands  • 
receivers.  Proper  provision  to  care  for  depreciation 
so  well  agreed  upon  among  students  in  economics  that 
becomes  almost  superfluous  to  quote  authorities.  Tl 
necessity  for  such  an  allowance  has  frequently  four 
official  and  judicial  recognition." 
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Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Flaming  Arc  Electrode. — To  produce 
flaming  arc  between  titanium  and  cal- 
um  compounds  which  shall  be  unfluc- 
ating  in  color  and  yet  not  suffer  from 
isteadiness  Joseph  L.  Haden,  in  a  pat- 
it,  No.  1,190,162,  suggests  employing 
steadying  compound  such  as  potas- 
um  biborate  in  one  of  the  electrodes, 
hereas  the  light  giving  material  itself 
to  be  employed  in  the  other  electrode. 
Enlargement  of  Municipal  Light 
ant  at  Columbus,  Ohio,  to  Be  Con- 
iered. — It  is  said  that  an  ordinance 
ill  soon  be  submitted  to  the  City  Coun- 
l  providing  for  the  expenditure  of 
165,000  in  the  enlargement  and  im- 
ovement  of  the  municipal  plant  so 
at  it  will  be  able  to  undertake  com- 
ercial  and  residential  service.  An  at- 
mpt  will  be  made  to  begin  the  work 
■  Aug.  1  or  as  soon  thereafter  as  pos- 
ble. 

New  Use  for  Electric  Disk  Stove. — 
le  new  business  department  of  the 
enver  Gas  &  Electric  Light  Company 
is  evolved  a  new  use  for  an  electric 
sk  stove.  At  St.  Luke's  Hospital  in 
enver  a  great  many  vapor  baths  are 
ven,  and  the  nurses  have  been  using 
gas  hot  plate  for  generating  the 
jcessary  steam.  This  has  been  very 
^satisfactory  on  account  of  fumes  and 
her  features,  but  an  experiment 
'oved  that  the  disk  stove  was  exactly 
hat  was  needed  proving  satisfactory 
every  respect. 

Fees  for  Signs  at  Toledo. — The  spe- 
al  revenue  committee  of  the  City 
3uncil  of  Toledo,  Ohio,  has  approved 
1  ordinance  which  will  require  the  pay- 
ent  of  fees  for  the  erection  of  signs 
id  signboards  and  for  their  annual  in- 
fection after  being  erected.  For  il- 
minated  and  electric  signs  the  fee  will 
!  5  cents  per  square  foot,  with  a  mini- 
um charge  of  $1.50.  All  signs  ex- 
;eding  20  sq.  ft.  in  area  will  be  sub- 
ct  to  an  annual  inspection,  for  which 
!es  of  1  cent  per  square  foot,  with  a 
)-cent  minimum,  will  be  charged. 
No  Agreement  Reached  in  Buffalo 
trike. — The  New  York  State  Depart- 
ent  of  Labor,  who  held  hearings  on 
le  strike  of  electrical  workers  in  Buf- 
ilo,  N.  Y.,  which  has  been  in  effect  for 
iveral  months,  has  reported  that  the 
^reement  between  the  Electrical  Con- 
actors*  Association  and  Local  Union 
0.  41  of  the  Electrical  Workers,  has 
een  technically  violated  but  was  not  of 
serious  nature,  and  suggested  that 
le  contract  be  again  placed  in  force. 
fo  agreement,  however,  has  been 
cached.  Members  of  the  Electrical 
ontractors'  Association  of  Buffalo  in- 
olved  in  the  strike  are  the  Buffalo 
llectric  Company,  the  Buffalo  Electric 
onstructirig   Company,   Bison    Electric 
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Company,  Inc.;  McCarthy  Bros.  & 
Ford,  Inc.;  the  Robertson  Electric  Con- 
struction Company,  Sterns  Electric 
Equipment  Company,  and  the  Johnson- 
Wahle  Electric  Company.  The  Elec- 
tric Shop,  Inc.,  which  held  membership 
in  the  association,  has  retired  from 
business. 

Washington  Water  Power  Confer- 
ence.— A  two-day  water  power  confer- 
ence was  held  in  Tacoma,  Wash.,  July 
11-12,  at  which  time  delegates  from  all 
over  the  State  of  Washington  came  to- 
gether to  discuss  a  new  water  rights 
code,  to  govern  the  power  resources  of 
the  State.  This  code  is  to  be  presented 
for  passage  to  the  next  Legislature. 
The  speakers  included  Governor  Er- 
nest Lister  of  Washington;  President 
Henry  Suzzallo,  University  of  Wash- 
ington; Prof.  O.  L.  Waller  of  the  Wash- 
ington State  College  at  Pullman;  John 
H.  Lewis,  State  Engineer  of  Oregon, 
and  Ralph  B.  Williamson  of  North 
Yakima,  Wash. 

Detroit  Edison  Company  to  Remodel 
Office  Building. — At  the  termination  of 
a  lease  which  the  Detroit  Edison  Com- 
pany has  of  the  premises  occupied  as 
its  central  office  building  at  Washington 
Boulevard  and  State  Street,  the  com- 
pany plans  to  exercise  an  option  it 
holds  for  the  purchase  of  the  property. 
With  a  frontage  of  70  ft.  on  Washing- 
ton Boulevard  and  a  depth  of  110  ft., 
the  corner  is  occupied  by  a  four-story 
brick  building.  Its  value  is  estimated 
at  $315,000.  The  Edison  Company  will 
remodel  the  building  to  provide  larger 
accommodations  for  handling  the  140,- 
000  customers  who  make  monthly  pay- 
ments there. 

Flood-Lighting  for  Freight  Piers. — 
Flood  lamps  are  being  used  at  freight 
piers  by  the  Goodrich  Transit  Company, 
a  Great  Lakes  steamship  company,  for 
loading  and  unloading  its  boats,  accord- 
ing to  a  recent  issue  of  the  Valve  World. 
The  projectors  are  mounted  on  the 
ships  and  operated  from  energy  gen- 
erated therein.  This  method  of  illu- 
mination has  been  found  very  conven- 
ient because  the  piers  are  usually  in- 
adequately lighted  and  are  difficult  to 
illuminate  by  any  other  means.  These 
lamps  are  also  found  serviceable  in  fol- 
wing  loads  when  they  are  being  low- 
ered into  the  hold  by  the  freight  load- 
ing booms.  ' 
Large  Crowd  Present  at  Indianapolis 
Office  Warming. — Approximately  7000 
people,  attracted  by  advertised  offers  of 
souvenirs  and  by  a  desire  to  see  a  new 
electric  store  spectacularly  opened, 
viewed  the  warming  of  the  Merchants 
Heat  &  Light  Company's  new  office  and 
salesroom  at  Indianapolis,  Ind.,  on  July 
11.  Until  the  time  of  opening  at  8 
p.  m.  the  building  was  not  lighted, 
but  at  the  appointed  hour,  with  the 
crowd  assembled  and  waiting  for  the 
event,  the  flood  lamps  directed  at  the 
flag,  all  of  the  lights  in  the  building, 
the  electric  roof  sign,  the  flood  lighting 
of  the  building  extension,  and  the  com- 
pany slogan  sign  at  the  first  floor  were 
flashed  forth.  The  doors  were  then 
thrown  open  to  the  public  and  favors 
were  distributed  as  the  people  passed 
through  the  salesroom. 
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Associations 
and  Societies 

A  complete  Directory  of  Electrical 
.\.ssociations  is  regularly  printed  in 
the  first  issue  of  each  month  on  the 
next-to-last  text  page. 


West  Virginia  Public  Utilities  Asso- 
ciation.— The  semi-annual  meeting  of 
the  Public  Utilities  Association  of  West 
Virginia  was  held  at  the  Chancellor 
Hotel,  Parkersburg,  W.  Va.,  on  July  12, 
13  and  14. 

Meeting  Place  of  New  England  Con- 
vention Changed  to  Pittsfield,  Mass. — 
The  eighth  annual  convention  of  the 
New  England  section  of  the  National 
Electric  Light  Association  will  be  held 
at  Pittsfield,  Mass.,  Oct.  17  to  20  in- 
clusive, instead  of  at  Lenox,  Mass.,  as 
previously  announced.  Headquarters 
will  be  at  the  Maplewood  Hotel. 

Cleveland  Electrical  League.  —  The 
annual  picnic  of  the  Cleveland  (Ohio) 
Electrical  League  took  place  at  Nela 
Park  on  July  15,  when  about  2500  mem- 
bers and  their  friends  gathered  there 
for  a  day  of  enjoyment.  One  of  the 
principal  features  was  a  play,  "Nearly 
a  Duchess,"  in  which  members  and 
others  took  part.  Fancy  dancing  also 
held  a  prominent  place  in  the  entertain- 
ment. Many  electrical  articles  were 
given  as  prizes. 

Portland,  Ore.,  Sections  A.  I.  E.  E. 
and  N.  E.  L.  A. — The  Portland  sections 
of  the  A.  I.  E.  E.  and  the  N.  E.  L.  A. 
held  their  regular  monthly  joint  dinner 
meeting  on  July  11  in  the  Electric 
Building  in  Portland.  Following  the 
regular  program,  the  members  of  the 
Portland  section  of  the  Institute  con- 
sidered a  new  draft  of  the  by-laws. 
M.  E.  Cheney,  representing  the  Wash- 
ington Surveying  and  Rating  Bureau, 
spoke  on  "Scientific  Construction  of 
Utility  Insurance  Rates." 

New  York  Companies'  Section,  N.  E. 
L.  A. — The  third  annual  convention  of 
the  New  York  Companies'  Section  of 
the  National  Electric  Light  Association 
was  held  on  July  17  in  the  auditorium 
of  the  Irving  Place  and  Fifteenth  Street 
Building,  New  York  City.  A  report  of 
the  season's  activities  was  presented, 
officers  for  the  ensuing  year  elected,  and 
a  thorough  discussion  was  had  of  the 
various  reports  presented  to  the  several 
sections  at  the  recent  Chicago  conven- 
tion. Those  elected  for  the  season  of 
1916-1917  were:  Chairman  Walter 
Neumuller  of  The  New  York  Edison 
Company;  vice-chairman,  Edward  B. 
Fielis  of  the  New  York  and  Queens 
Electric  Light  &  Power  Company; 
treasurer,  G.  B.  Cornell  of  the  Yonkers 
Electric  Light  &  Power  Company;  exec- 
utive secretary,  J.  F.  Delahant  of  The 
New  York  Edison  Company;  recording 
secretary,  S.  H.  Giellerun  of  The  United 
Electric  Light  &  Power  Company;  exec- 
utive committee,  Carleton  Macy,  J.  E. 
Phillips.  Alexander  Maxwell,  F.  W. 
Smith.  J.  P.  Radcliff,  E.  J.  Murphy  and 
F.  C.  Henderschott. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


LARGE  SALES  OF  PORCELAIN 

WIRING  SUPPLIES 

Scarcity  of  Labor   Handicaps   Many   Manufacturers 

in  Turning  Out  Larger  Quantities 

of  Their   Product 

Recent  demand  for  standard  porcelain  wiring  supplies 
has  far  surpassed  that  of  the  two  previous  years.  To  a 
certain  extent  this  is  owing  to  the  larger  stocks  being  car- 
ried by  jobbers  and  contractors  to  tide  over  the  longer  de- 
liveries of  the  present  time.  Since  the  beginning  of  the 
year,  however,  there  has  been  a  healthy  growth  in  con- 
struction throughout  the  country  which  would  naturally 
be  reflected  in  sales  of  all  kinds  of  wiring  supplies  and  de- 
vices, including  porcelain. 

In  a  large  number  of  cases  the  output  has  by  no  means 
been  an  index  of  the  demand.  Had  manufacturers  been  able 
to  turn  out  standard  porcelain  in  the  quantities  desired 
the  1P16  output  would  be  double  that  of  1915.  Unfortu- 
nately this  is  not  possible.  The  principal  handicap  to  larger 
production  is  labor.  Besides  demanding  greatly  advanced 
wages,  labor  is  scarce  and  unstable.  Prices  have  naturally 
soared  because  of  this  and  the  higher  cost  of  all  manufac- 
turing materials.  Late  deliveries  of  raw  materials  are 
quite  common  so  that  orders  are  not  filled  as  promptly  as 
formerly. 

Credits  and  collections  were  never  better  than  they  are  at 
the  present  time. 


LARGE  STOCKS  BREED 

CREDIT  SUSPICIONS 

Poor  Deliveries  Necessitate  Increased  Stock  Which 

Must  Be  Held  Until  Lower  Prices  Release 

Flood  of  New  Construction 

Ever  since  the  buying  movement  set  in  motion  by  the 
flood  of  war  orders  began  in  this  country  there  has  been  a 
wild  scramble  by  manufacturers  for  raw  materials  and  by 
tradesmen  and  jobbers  for  the  finished  product.  Almost  the 
only  word  known  to  buyers  of  late  has  been  "delivery." 
Where  formerly  salesmen  went  out  to  the  trade  buyers  are 
now  going  to  the  producer.  So  delayed  have  deliveries  been 
that  jobbers  and  dealers  who  must  under  any  conditions 
keep  an  appreciable  supply  on  hand  have  had  to  double  their 
entire  stock  in  many  instances  in  order  to  be  able  to  furnish 
customers  vdth  prompt  deliveries,  thus  increasing  the  de- 
mand on  the  manufacturer  and  resulting  in  much  higher 
prices  and  poorer  deliveries.  The  demand  has  not  been  en- 
tirely indicative  of  the  retail  market  which,  after  all,  is 
the  real  test  of  business  prosperity.  Nor  has  the  buying  al- 
together reflected  what  the  retail  market  will  consume.  In 
fact,  in  some  quarters  there  is  every  reason  to  believe  that 
the  retail  consumption  of  certain  kinds  of  electrical  goods, 
especially  construction  material,  will  be  retarded  for  some 
time.  Many  people  are  not  building  because  they  believe 
at  prevailing  prices  of  materials  they  can  well  afford  to 
wait. 

However,  it  is  not  likely  that  prices  will  slump  off  as  soon 
as  the  feverish  buying  for  necessary  construction  is  com- 
pleted or  shows  signs  of  waning.  Lt  will  be  some  months 
afterward  before  factories  complete  the  orders  so  far  booked 
and  begin  to  work  at  less  than  maximum  capacity.  Until 
that  time  there  is  little  likelihood  of  producers  making  any 
concessions  in  price.  The  first  concession  will  probably  have 
to  come  from  the  handlers  of  the  raw  materials,  principally 
iron,  steel,  copper  and  the  other  metals.     Nominally  this 


has   already   happened   but  even   these   nominal   prices  are , 
still  far  above  prices  in  normal  times.     Many  months  must 
therefore  elapse  before  the  ultimate  consumer  can  expect  to 
obtain  any  appreciable  price  concessions. 

Jobbers  and  dealers  who  have  stocked  up  in  anticipation 
of  increased  new  construction  must  still  carry  their  stock. 
This  eats  into  profits,  and  the  result  on  the  manufacturer 
is  evident.  With  the  jobber  and  dealer  stocked  up  far  in 
excess  of  the  demand,  capital  is  tied  up,  interest  charges 
accumulate  and  bills  are  paid  less  promptly.  To  the  manu- 
facturer this  situation  is  becoming  serious.  Liberal  credit 
is  being  extended  only  where  there  is  positive  information 
to  show  that  the  buyer  is  not  overstocking.  Where  over- 
stocking is  suspected  the  most  rigid  credit  terms  are 
imposed  and  every  effort  is  made  to  induce  the  buyer  to  place 
a  sniailer  order. 


MOVEMENT  FOR  LAMP 

VOLTAGE  STANDARDIZATION 

Tungsten  Lamps  to  Be  Manufactured  for  Operation 
on    no,    115    and    120   Volts,    Discon- 
tinuing  Odd   Sizes 

Although  in  the  early  years  of  incandescent  lamp  manu- 
facture it  was  impossible  to  accurately  predict  before  the 
lamp  was  manufactured  at  what  voltage  it  would  operate 
most  efficiently,  with  the  introduction  of  the  drawn-wire 
filament  lamp  it  became  possible  to  accurately  foretell  at 
just  what  voltage  any  and  all  of  the  output  shall  be  rated. 
Lamp  manufacturers,  therefore,  are  now  in  a  position  to 
standardize  their  output  and  to  bring  about  economies  in  the 
manufacture,  distribution  and  utilization  of  lamps.  Among 
the  many  benefits  which  it  is  expected  will  accrue  from  this 
standardization  of  incandescent  lamp  voltages  there  are  oth- 
ers besides  those  of  manufacture.  With  a  smaller  number  of 
sizes  jobbers  and  dealers  with  the  same  investment  naturally 
will  be  able  to  carry  lamps  for  a  greater  variety  of  services. 
Also  there  will  no  longer  be  any  necessity  on  the  part  of 
central  stations  of  maintaining  domestic  service  voltages  at 
other  odd  pressures. 

All  of  the  affiliated  lamp  manufacturers  have  co-operated 
in  this  movement,  it  is  understood,  although  but  one  com- 
pany, the  National  Lamp  Works,  will  try  it  out.  Should 
the  results  justify,  it  is  understood  that  all  of  the  manu- 
facturers are  prepared  to  adopt  the  same  voltages  which, 
after  a  careful  analysis  of  the  National  output,  were  placed 
at  110,  115,  120  volts. 

This  movement  is  but  another  step  in  the  standardization 
of  electrical  materials.  Once  upon  a  time  there  were 
dozens  of  different  kinds  and  varieties  of  lamp  bases, 
whereas  now  the  medium  screw  base  is  almost  universal. 
Sockets  have  been  standardized;  so  have  wires,  cables,  mo- 
tors and  a  thousand  other  things  electrical,  with  great 
resulting  economies  to  the  public,  the  distributor  and  the 
manufacturer. 

Owing  to  the  large  number  of  carbon  filament  lamps  on 
the  market  it  has  not  been  possible  to  start  this  movement 
until  the  present  time.  Carbon  lamps,  however,  are  hav- 
ing a  decreasing  demand,  and  the  volume  of  sales  is  but 
a  small  fraction  of  the  total  output  of  incandescent  lamps. 
It  is  impossible  to  manufacture  carbon  filament  lamps  to 
a  certain  predetermined  voltage  without  finding  a  wide  scat- 
tering of  voltages  in  the  resulting  product.  Carbon  fila- 
ments have  to  be  fired  in  furnaces  and  there  is  a  decided 
lack  of  uniformity  in  the  rating  of  filaments  when  they 
have  been  through  the  various  processes  of  manufacture. 
To-day  the  situation  is  radically  different.    Tungsten  lamps 
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can  be  manufactured  to  a  predetermined  voltage  rating  with 
very  little  reduction  of  "off"  voltages.  This  is  due  to  the 
fact  that  the  filaments  are  of  drawn  wire,  of  uniform  diam- 
eter and  composition,  and  this  wire  can  be  gaged  very  ac- 
Icurately  for  length  in  mounting. 


IFEW  LARGE  ORDERS  BOOKED 

I  FOR  ELECTRICAL  GOODS 

I  High  Cost  of  Construction  Materials  Is  Holding  Back 
I  Large   Volume   of    Buying — In- 

quiries Continue 

One  of  the  outstanding  features  of  the  present  market  for 
[electrical  goods  has  been  the  absence  of  numerous  orders  for 
large  quantities  of  material.  To  be  sure,  there  have  been 
some  large  orders  but  these  have  been  principally  brought 
on  by  the  boom  in  metals.  Iron  and  steel  rolling  mills  have 
bought  large  quantities  of  electrical  goods  in  single  orders, 
but  they  were  practically  forced  to  it. 

But  the  large  development  projects  scheduled  for  erection 
about  this  time  have  been  held  up,  wherever  possible,  until 
more  favorable  times.  Those  plants  that  are  in  the  course 
of  construction  undoubtedly  have  either  been  absolute  ne- 
cessities owing  to  the  condition  of  the  load  and  the  load  ex- 
pected or  else  were  projected  and  orders  placed  previous 
to  this  general  advance  in  prices. 

All  construction  costs  have  advanced  many  per  cent. 
Labor,  besides  being  more  expensive,  is  very  scarce. 
Copper  wire  for  transmission  lines  has  advanced  to  an  al- 
most prohibitive  price  owing  to  the  demand  for  copper  by 
the  warring  nations.  Practically  all  electrical  equipment, 
including  the  necessary  steam  and  hydro  machinery,  costs 
considerably  more  to-day  than  before  the  war. 

Although  orders  of  large  volume  have  been  infrequent 
there  have  been  many  inquiries  for  quantities  of  goods 
that  would  run  into  millions  of  dollars.  All  of  these  in- 
quiries, it  is  more  than  likely,  will  develop  into  bona  fide 
orders  as  soon  as  the  price  is  satisfactory.  It  is  well  known 
that  there  is  a  vast  amount  of  railroad  electrification  await- 
ing lower  prices.  One  of  the  large  eastern  roads  has  laid 
plans  for  extending  its  electrified  zone,  but  is  hesitating  to 
do  anything  definite  at  the  present  time  because  of  the 
abnormally  high  prices. 

It  is  significant  that  the  greater  part  of  the  buying  of 
electrical  goods  during  the  recent  months  has  been  by  in- 
dustrial concerns,  factories,  mills,  etc.  There  is  therefore 
to  be  expected,  it  is  believed,  as  soon  as  prices  warrant,  a 
buying  movement  from  the  other  large  purchasers,  the  cen- 
tral stations  and  railroads. 


PHENOMENAL  GROWTH 

OF  ELECTRIC  SALES 

Three     Largest    Distributers    of    Electrical    Goods 

During  Past  Sixteen  Years  Turn  Out  Goods 

Valued  at  Over  Two  Billion  Dollars 

During  the  last  sixteen  years  the  aggregate  sales  billed 
by  the  three  largest  distributors  of  electrical  goods  in  the 
United  States  has  amounted  to  $2,191,937,000,  or  an  av- 
erage of  approximately  $137,000,000  annually.  The  total 
for  the  General  Electric  Company  was  $963,899,000;  West- 
em  Electric  Company,  $792,800,000;  Westinghouse  Electric 
&  Manufacturing  Company,  $435,238,000.  The  accompany- 
ing curves  show  graphically  the  annual  variation  in  the 
sales  of  these  three  companies  starting  with  1900. 

It  will  be  noticed  that  while  the  general  tendency  has 
been  upward,  the  curve  for  each  company  contains  more 
than  one  inflection.  Furthermore,  in  each  case  it  will  be 
noticed  that  the  slump  in  sales  billed  followed  a  particularly 
good  twelve  months.  In  1907  the  sales  of  the  General 
Electric  Company  were  the  largest  on  record,  but  in  the 
following  year  the  sales  were  almost  on  a  level  with  those 
for  1905.  Again  the  1913  sales  took  a  jump  to  $106,477,000, 
which  was   almost   $20,000,000   greater   than   any   previous 


year.  In  1914  but  $90,468,000  worth  of  electrical  goods  were 
sold. 

The  same  condition  is  true  to  a  different  degree  of  the 
other  two  companies  except  that  the  Western  Electric  Com- 
pany had  a  record  year  in  1906  and  a  slump  in  1907.  The 
1906  Western  Electric  sales  billed  were  $69,000,000  and 
the  1907  sales  billed  were  $53,000,000.  The  1913  sales 
billed  were  $77,500,000  and  the  1914  sales  billed  amounted  to 
$66,400,000. 

Sales  billed  by  the  Westinghouse  Company  in  1907  were 
$30,325,000  and  in  the  following  year  $18,216,000.  In  1913 
they  were  $40,741,000  and  in  1914  but  $31,208,000. 

In  1911  both  the  General  Electric  and  Westinghouse  Com- 
panies billed  smaller  sales  than  in  1910,  but  the  Western 

I2S 


100 


R   75 


CQ  50 


25 


,.    ,j 

1          1       J           1 

1 

General  Eledrk  Company 

/ 

\ 

Weifem  Electric  Company  - 
Westinghouse  Electric  &  Mfc^ 

I  Co. 

> 

\ 

# 

\ 

^1 

/< 

1 
-.J     / 

/ 

f 

\ 
\ 

\ 
1 

j 

/ 

\ 

^1 

y 

1 1 

;  1 

i^ 

^ 

^/ 

\ 

if 
!  1 

1 

3'/ 

) 

I  > 

J 

!  1 
1 

4 

i 

^' 

/ 

, 

.^^ 

u 

' 

\ 
\ 

1 
1 

/ 

^. 

/ 

1 

\ 

1 

/ 

/\ 

/ 

^^ 

/ 

^^ 

r 

\ 

' 

y 

\ 

/ 

\ 

/ 

' 

/ 

/ 

\ 

4 

^/ 

■"•— .^ 

7" 

s^ 

/" 

/ 

\ 

w 

/ 

V, 

y 

mo 


1905 


•Yeor 


1310 


1915 


ANNUAL    SALES    BILLED    BY    THREE    LARGEST    DISTRIBUTORS    OF 
ELECTRICAL   GOODS 

Electric  Company's  sales  increased  by  $3,000,000.  The  1910 
sales  of  the  General  Electric  Company  were  $71,479,000  and 
of  Westinghouse  $35,622,000.  The  1911  sales  of  these  two 
companies  were  $70,384,000  and  $31,223,000  respectively. 

The  largest  year  in  the  history  of  the  three  corporations 
was  1913.  In  that  year  the  sales  billed  by  the  three  com- 
panies were  as  follows:  General  Electric  Company,  $106,- 
477,000;  Western  Electric  Company,  $77,500,000;  Westing- 
house Electric  &  Manufacturing  Company,  $40,741,000;  a 
total  of  approximately  $225,000,000. 

Both  the  1908  and  1914  slumps  were  attendant  upon  in- 
ternational financial  depressions.  The  year  1907  opened 
with  a  liquidating  movement  following  a  year  of  extraor- 
dinarily good  business.  Before  the  year  was  ended  affairs 
had  reached  such  a  point  that  credit  was  suspended,  and  in 
this  country  a  panic  broke  out.  In  this  latest  depression 
it  is  not  difficult  to  understand  why  business  should  fall  off 
v/hen  with  the  greater  part  of  the  civilized  world  at  war 
and  international  commerce  practically  suspended,  financial 
operations  were  suspended  and  money  was  both  expensive 
and  hard  to  obtain. 
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Manufacturing  and  Industrial 

New  (iuartors  ior  Hells  &  Belts  Corporation. — CIrowth  of 
business  has  necessitated  tlie  Belts  &  Belts  Corporation 
which  is  now  located  at  25(5  West  Fifty-fifth  Street,  New 
York  City,  to  move  to  hxrger  quarters.  On  or  about  Auj^-. 
1  this  company  will  be  located  at  511-513  West  Forty- 
Second  Street,  New  York. 

Hamillon-Beach  Manufacturirifj  Company,  Racine,  Wis., 
announces  that  W.  Harvey  Kelley  has  been  appointed  chief 
of  the  company's  free  service  advertising  staff.  Mr.  Kelley's 
merchandising  and  advertising  experience  covers  a  period  of 
seventeen  years,  including  three  years  with  the  Julius  An- 
drae  &  Sons  Company  of  Milwaukee,  and  four  years  with 
the  Western  Electric  Company. 

Exide  Storage  Battery  Company  to  Make  Cleveland  a  Dis- 
tributing Point. — Julius  Tuteur  has  arranged  to  erect  a  build- 
ing at  Chester  Avenue  and  East  Twenty-fourth  Street,  Cleve- 
land, Ohio,  on  which  the  Exide  Company  has  already  secured 
a  fifteen-year  lease.  The  company  will  make  Cleveland  one 
of  its  principal  distributing  points,  and  this  building  will  be 
used  as  a  service  station  and  shipping  plant. 

National  Lamp  Anniversary. — The  fifteenth  anniversary 
of  the  establishment  of  the  National  Lamp  organization  and 
the  fifth  anniversary  of  its  becoming  a  part  of  the  General 
Electric  Company  were  celebrated  at  a  banquet  held  at  As- 
sociation Island  during  the  evening  of  June  29.  O.  D. 
Young,  vice-president  of  the  parent  company,  was  present 
at  the  banquet,  and  commented  on  the  growth  and  progress 
of  the  National  Lamp  Works  since  its  formation. 

Increasing  Demand  for  Fuses  and  Switch  Boxes. — There 
has  been  a  continually  growing  demand  for  fuses  and  in- 
closed switch  boxes  in  the  last  three  months  according  to 
W.  F.  Hassell,  New  York  agent  for  the  Detroit  Fuse  & 
Manufacturing  Company.  Considerable  business  has  come 
from  concerns  with  munition  orders  as  well  as  other  com- 
panies which  have  overloaded  their  plant  equipment  to 
take  care  of  the  unusual  demand  represented  by  increased 
orders. 

Kelman  Electric  &  Manufacturing  Company  of  Los  An- 
geles, it  is  reported,  has  closed  up  the  electric  washing 
machine  department  of  its  business,  having  sold  its  electric 
washer  patents,  business  and  goodwill  to  the  P.  A.  Geier 
Company  of  Cleveland,  Ohio,  which  concern,  it  is  understood, 
is  preparing  to  manufacture  the  electric  washer  in  large 
quantities  and  to  conduct  an  aggressive  sales  campaign  all 
over  the  country.  Kelman  Electric  &  Manufacturing  Com- 
pany will  continue  the  manufacture  of  high  voltage  switches 
and  circuit  breakers. 

Chicago  Surplus  Stocks  and  Materials  Listed. — The  Civic 
Industrial  Committee  of  the  Chicago  Association  of  Com- 
merce has  issued  a  booklet  which  gives  a  list  of  all  manner 
of  articles  and  materials  available  for  immediate  shipment 
from  the  stocks  of  its  member  companies.  In  this  list  are 
included  small  lots  of  braided  weatherproof  copper  wire  and 
magnet  wire,  transformers,  a  switchboard,  a  rather  long  list 
of  small  and  medium  sized  motors,  a  small  turbo-generator 
unit,  one  large  alternating-current  motor,  x-ray  bulbs,  a 
magnetic  separator  and  other  electrical  material  and  appa- 
ratus. 

Hoover  to  Increase  Output  by  300  Cleaners  per  Day. — - 
The  Hoover  Suction  Sweeper  Company  of  New  Berlin, 
Ohio,  is  building  a  new  factory  which  it  is  expected  will  be 
ready  for  occupancy  about  Sept.  1.  The  new  building  will 
measure  80  ft.  by  85  ft.  and  will  be  three  stories  high.  An 
effort  is  being  made  to  make  this  building  not  only  the  last 
word  in  factory  efficiency,  but  of  pleasing  exterior  finisih 
through  the  use  of  tapestry  brick.  With  the  present  plant 
the  company  can  put  out  140  machines  per  day,  but  with 
the  new  factory  in  operation  the  daily  output,  it  is  es- 
timated, will  reach  440  machines. 

Century  Electric  Branches. — A  notice  has  been  sent  to 
the  trade  by  the  Century  Electric  Company,  St.  Louis,  Mo., 
which  reads  as  follows:  "We  respectfully  request  that  in 
the  future  you  send  all  orders  for  Century  apparatus  to 
the  nearest  branch  office  named  below.  These  sales  offices 
have  recently  been  established  with  the  object  of  caring 
for  the  requirements  of  our  customers  who  are  located  in 
that  territory,   in   a   more    satisfactory   manner.        A    sub- 


stantial stock  of  such  motors  as  there  is  a  reasonable  de- 
mand for  will  usually  l)e  found  in  the  warehouses  at  both 
Cleveland  and  Detroit.  The  offices  are  in  charge  of  experi- 
enced Century  representatives,  who  will  be  pleased  to 
promptly  supply  you  with  information  of  either  an  engineer- 
ing or  sales  character  pertaining  to  Century  apparatu.s." 
The  branch  offices  are  at  Cleveland,  Ohio,  in  the  Rockefeller 
Building,  and  at  Detroit,  Mich.,  in  the  Dime  Bank  Building. 

C.  A.  Hoppin,  with  R.  A.  Carlson,  has  organized  the  firm 
of  C.  A.  Hoppin  &  Company,  engineers  and  constructors, 
Peoria,  111.,  formerly  incorporated  as  Hoppin  &  Rich.  Mr. 
Hoppin  is  president  and  Mr.  Carlson  is  vice-president  of 
the  new  firm  which  plans  to  do  mechanical  and  electrical 
engineering,  construction  and  contracting  work,  specializing 
in  the  application  of  industrial  and  power  equipment.  Mr. 
Hoppin,  who  graduated  from  the  University  of  Illinois  in 
1901,  for  a  time  served  as  erecting  and  sales  engineer  for 
the  Allis-Chalmers  Company,  and  was  later  identified  with 
the  larger  turbine  and  engine  installations  in  and  about 
New  York  City.  From  1907  to  1913  he  was  chief  engineer 
and  later  general  superintendent  of  the  Peoria  Gas  &  Elec- 
tric Company.  In  1913  he  entered  the  partnership  of  Hop- 
pin &  Rich,  the  business  of  which  firm  is  to  be  carried  on 
by  the  new  company.  Mr.  Carlson  is  an  electrical  engineer- 
ing graduate  of  the  University  of  Michigan,  class  of  1912, 
and  since  completing  the  graduate  student  course  of  the 
Westinghouse  Electric  &  Manufacturing  Company,  has  been 
engaged  in  the  industrial  sales  and  engineering  work  in  the 
Chicago  office  of  the  Westinghouse  Company. 

Approved  Electric  Equipment  for  Coal  Mines. — The  latest 
Permissible  Bulletin  containing  a  list  of  the  electric 
equipment  for  coal  mines  approved  by  the  Bureau  of  Mines 
is  as  follows:  Permissible  Portable  Electric  Mine  Lamps. — 
Approval  No.  10  covers  a  permissible  portable  electric  mine 
lamp  manufactured  by  the  Edison  Storage  Battery  Com- 
pany, Orange,  N.  J.  The  only  bulbs  approved  for  use  with 
this  lamp  are  the  symbol  26-V  bulbs  manufactured  by  the 
Independent  Lamp  &  Wire  Company,  New  York  City;  the 
symbol  BM-10  bulbs,  manufactured  by  the  National  Lamp 
Works  of  the  General  Electric  Company,  Cleveland,  Ohio, 
and  the  symbol  BM-10  bulbs,  manufactured  by  the  Edison 
Works  of  the  General  Electric  Company,  Harrison,  N.  J. 
Approval  No.  11  covers  a  permissible  portable  electric  mine 
lomp  manufactured  by  the  Mannesman  Light  Company  of 
America,  New  York  City.  The  only  bulbs  approved  for  use 
with  these  lamps  are  the  symbol  C-5  bulbs  sold  by  the 
Mannesman  Light  Company  of  America.  Approval  No.  12 
covers  the  Concordia  permissible  portable  electric  mine  lamp 
manufactured  by  the  Concordia  Safety  Lamp  Company, 
Pittsburgh,  Pa.  The  only  bulbs  approved  for  use  with  these 
lamps  are  the  symbol  Osram  08510  bulbs  sold  by  the  Con- 
cordia Safety  Lamp  Company.  Explosion-Proof  Coal-Cut- 
ting Equipment. — Approval  No.  100,  covering  a  250-volt 
direct-current  explosion-proof  coal-cutting  equipment  manu- 
factured by  the  Sullivan  Machinery  Company,  Claremont, 
N.  H.  Approval  No.  lOOA,  covering  a  500-volt  direct-cur- 
rent explosion-proof  coal-cutting  equipment  manufactured 
by  the  Sullivan  Machinery  Company,  Claremont,  N.  H. 


NEW  YORK  METAL  MARKET  PRICES 

, July   11 ,       , July  13 v 

Selling  Prices  Selling  Prices 

Bid          Asked  Bid          Asked 

£       s     d  £       s     d 

London,  standard   spot* 88      0      0  88      e      0 

Prime    Lake     26.00  to  26.50t  25.50       to  26.00t 

Electrolytic     25.50  to  26. OOf  24.50       to  25.00t 

Casting" 23.50  to  23. 75t  22.75       to  23.25t 

Copper    wire     29.00  28.00       to  29. OOf 

Lead 6.50  6.50 

Nickel    45.00  to  50.00  45.00       to  50.00 

Sheet   zinc,  f.o.b.  smelter 17.00  15.00 

Spelter     8.92%  9.17y2  to    9.431/2 

Tin,    straits    38.50  37.75 

Aluminum,  98  to  99  per  cent..    57.00  to  59. OOf  57.00       to  59.00t 

OLD  METALS 

Heavy    copper    and    wire 17.00  to  17. SOf  19.00       to  19.50 

Brass,   heavy    10.50  to  11. OOf  11.25       to  11.50 

Brass,   light" 8.50  to    9. OOf  9.00       to    9.50 

Lead,    heavv    5.00  to    5.25t  5.25 

Zinc,  scrap 8.00  to    8.25t  6.00       to    6.50 

COPPER  EXPORTS 

Total  tons  to    15,235 

fNominal. 
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Corporate  and  Financial 

Cities  Service  Company,  New  York,  N.  Y. — At  the  special 
meeting  held  recently,  stockholders  approved  an  increase  in 
the  authorized  capitalization  of  the  company  to  $60,000,000 
of  6  per  cent  preferred  stock,  and  $40,000,000  of  common 
stock,  this  being-  an  increase  of  $20,000,000  in  preferred  and 
$15,000,000  in  common  stock  from  present  authorized 
amounts.  At  present  the  company  has  outstanding  $34,530,- 
217  preferred  and  $18,058,826  common  stock.  Of  the  un- 
issued preferred  and  common  stocks  a  part  will  be  issued 
soon  to  provide  for  the  acquisition  of  the  comman  and  pre- 
ferred stocks  of  Toledo  Traction,  Light  &  Power  Com- 
pany ,  the  preferred  stock  of  Electric  Bond  Deposit 
Company,  and  the  capital  stocks  of  Lincoln  Gas  & 
Electric  Company  and  Montgomery  Light  &  Water  Power 
Company,  under  terms  announced  some  time  ago.  The  re- 
mainder will  be  held  for  future  corporate  purposes  of  the 
company,  and  for  the  payment  of  the  dividends  in  common 
stock  on  Cities  Service  common  stock,  according  to  the  re- 
cently announced  dividend  plan. 

Manila  (P.  L)  Electric  Railroad  and  Lighting  Corpora- 
tion.— The  uncertainty  of  the  future  political  status  of  the 
Philippine  Islands,  it  is  stated  in  the  annual  report  for 
1915,  created  during  the  year  a  widespread  condition  of  un- 
rest. This  brought  about  the  almost  entire  cessation  of  in- 
vestment of  capital  in  new  enterprises  or  in  already  estab- 
lished businesses.  Almost  all  the  local  industries  and  busi- 
ness houses  followed  a  policy  of  retrenchment,  causing 
decreased  revenues  to  the  insular  and  municipal  treasuries, 
which  in  turn  had  to  resort  to  the  assessment  of  additional 
taxes.  The  government  and  municipalities  also  stopped  to 
a  great  extent  all  improvements  and  new  public  works. 
The  available  shipping  to  and  from  Manila  has  been  so 
scarce  that  all  lines  of  trade  have  suffered  and  freight 
rates  have  risen  so  high  as  to  be  almost  prohibitive. 

The  comparative  consolidated  statement  of  earnings  and 
expenses  for  1915  follows: 

1914  1915 

Gross  earnings $1,602,001  $1,494,788 

Operating  expenses  and  taxes 814,415  762,959 

Net   earnings    $787,586  $731,829 

Interest  charges 277,716  264,975 

Surplus   $509,870  $466,854 

New  Orleans  (La.)  Railway  &  Light  Company. — The  com- 
pany has  sold  to  New  York  and  Philadelphia  bankers 
$3,250,000  of  refunding  and  general  lien  5  per  cent  gold 
bonds,  due  in  1949,  and  $3,250,000  of  two-year  6  per  cent 
debenture  gold  notes.  The  proceeds  of  the  sale  will  be  used 
to  retire  $4,000,000  of  6  per  cent  debenture  gold  notes  which 
matured  on  June  1,  and  to  provide  funds  for  other  capital 
requirements.  The  bonds  are  being  offered  to  investors 
at  92  and  interest. 

Oro  Electric  Corporation,  Oroville,  Cal. — The  Oro  Elec- 
tric Corporation  and  its  subsidiary  companies,  the  Oro 
Water,  Light  &  Power  Company,  the  Oroville  Light  & 
Power  Company,  and  the  Oroville  Water  Company,  on  July 
10  filed  an  application  with  the  Railroad  Commission  of 
California,  requesting  authority  to  sell  their  properties  to 
the  Pacific  Gas  &  Electric  Company.  The  Oro  Electric 
Corporation  distributes  electricity  in  the  counties  of  Butte, 
Yuba,  Amador,  Calaveras  and  San  Joaquin,  and  also  dis- 
tributes water  for  domestic  and  irrigation  purposes  in  Butte 
County  and  vicinity.  The  Oro  Water,  Light  &  Power  Com- 
pany distributes  gas  and  water  in  various  portions  of  Butte 
County,  including  the  city  of  Oroville.  The  Oroville  Light 
&  Power  Company  is  the  owner  of  a  gas  plant  and  system 
and  an  electric  distributing  system  in  the  city  of  Oroville, 
its  properties  being  operated  by  the  Oro  Electric  Corpora- 
tion and  the  Oro  Water,  Light  &  Power  Company.  The 
Oroville  Water  Company  is  non-operative.  The  Pacific  Gas 
&  Electric  Company  in  the  same  application  asks  for  au- 
thority to  issue  general  and  refunding  mortgage  gold  bonds 
at  85  in  a  sufficient  amount  to  net  the  sum  of  $1,491  151.35, 
it  having  expended  or  being  about  to  expend  this  sum  in 
acquiring  the  bonds  of  the  Oro  Electric  Corporation,  issued 
under  its  mortgage  of  Oct.  1,  1911.  All  but  two  of  these 
bonds  have  been  acquired  by  the  Pacific  Gas  &  Electric 
Company.  The  reasons  given  by  the  Oro  Electric  Corpora- 
tion for  desiring  to  dispose   of  its  properties  is  that  it  is 


without  sufficient  funds  to  properly  develop  the  same  and 
to  complete  its  hydroelectric  projects  on  Yellow  Creek  and 
Mill  Creek,  the  estimated  cost  of  which  when  completed 
approximates  $8,000,000.  At  the  present  time  the  Pacific 
Gas  &  Electric  Company  is  supplying  the  Oro  Electric  Cor- 
poration with  large  quantities  of  electric  energy.  The 
Pacific  Gas  &  Electric  Company's  De  Sabla  system  is  closely 
connected  with  the  water  sheds,  ditches  and  reservoirs  of 
the  Oro  Electric  Corporation,  and  the  Pacific  Gas  &  Electric 
Company  believes  that  it  will  be  able  to  operate  the  proper- 
ties of  the  Oro  Company  with  but  few  additions  to  its  pres- 
ent organization. 

Potomac  Electric  Power  Company,  Washington,  D.  C. — 

Speaking  oi  the  company  in  his  annual  report  to  the  stock- 
holders of  the  parent  company,  the  Washington  Railway  & 
Electric  Company,  Clarence  P.  King,  the  president,  says: 
"While  the  stockholders  of  the  Washington  Railway  &  Elec- 
tric Company  need  no  reminder  of  the  fact  that  their  treas- 
ury assets  for  sixteen  years  included  all  of  the  stock  of  the 
Potomac  Electric  Power  Company,  it  is  evident  that  the  true 
situation  is  not  appreciated  by  many  who  have  no  financial 
interest  in  the  company.  This  stock  was  acquired  under 
authority  of  an  act  of  Congress,  dated  June  5,  1900,  and  the 
far-reaching  consequences  have  been  mutually  advantageous 
from  the  beginning.  From  the  power  company's  standpoint, 
it  resulted  in  an  electrical  load  of  sufficient  quantity  to 
warrant  a  strictly  modern  plant  and  of  such  a  character 
as  to  result  in  a  load  factor  which  has  greatly  reduced  the 
cost  of  production,  and  logically  the  selling  price  of  electric 
energy.  Without  the  railway  load  the  power  company  could 
not  have  afforded  a  constant  downward  revision  of  prices; 
and  without  an  advantageous  supply  of  power,  the  present 
high  efficiency  of  our  street  railways  system's  enormous  de- 
velopment which  has  followed,  would  have  been  impossible. 
One  important  result  is  clearly  outstanding:  While  the  pur- 
chasing power  of  a  nickel  has  diminished  at  least  50  per 
cent  in  comparatively  recent  years  when  invested  in  ordinary 
household  necessities,  it  has  increased  at  least  100  per  cent 
when  tendered  for  electric  light  or  street  railway  transpor- 
tation in  the  District  of  Columbia.  And  this  in  the  face  of 
a  staggering  advance  in  the  cost  of  every  item  pertaining  to 
the  business.  During  1915  the  Potomac  Electric  Power  Com- 
pany extended  its  business  in  a  gratifying  way.  The  in- 
crease of  connected  load  for  a  period  of  years  has  been  from 
386,680  to  1,273,818  16-cp.  equivalents;  and  number  of 
meters  installed  from  5861  to  27,755.  The  number  of  street 
lamps,  both  arc  and  incandescent,  in  service  at  the  end  of 
the  year,  was  9317,  an  increase  of  1102  for  the  year.  The 
total  connected  load  on  Dec.  31,  1915,  was  63,149.4  kw.,  an 
increase  of  4373.9  kw.,  while  our  total  equivalent  in  16  cp. 
was  1,273,618,  an  increase  for  the  year  of  98,308.  The  total 
electrical  output  for  the  year  was  111,082,725  kw.-hr.  The 
peak  load  for  the  year  was  carried  by  the  Benning  station, 
without  the  necessity  of  calling  upon  our  auxiliary  station 
at  Fourteenth  and  B  Streets  N.  W.,  where  6000-kw.  gene- 
rators are  held  in  reserve  for  operation  in  case  of  emergency. 
However,  to  meet  the  requirements  of  our  rapidly  increasing 
business  an  order  has  been  placed  for  a  15,000-kw.  turbo- 
generator, which  is  expected  to  be  in  operation  by  October, 
1916.  The  steam  consumption  of  this  new  unit  is  much  more 
economical  than  that  of  the  present  units,  and  a  large  saving 
in  coal  is  anticipated.  With  this  additional  installation,  the 
main  generating  station  of  the  company  will  have  a  capacity 
of  upwards  of  70,000  electrical  horsepower.  The  past  year 
has  witnessed  marked  advance  in  the  art  of  electric  cooking 
and  heating.  Realizing  the  immense  field  thus  opened  for 
the  sale  of  electric  energy,  our  company  established  in  De- 
cember a  new  schedule  of  rates  applicable  for  cooking  and 
heating  only.  Already  a  gratifying  development  is  noted. 
The  reduced  rate  enables  the  consumer  to  cook  and  heat 
by  electricity  in  a  way  far  more  satisfactory  and  economical 
than  by  any  other  method." 

Texas  Power  &  Light  Company,  Dallas,  Tex. — At  a  recent 
meeting  of  the  directors  of  the  company  it  was  voted  to 
increase  the  capital  stock  from  $12,000,000  to  $13,000,000. 
Preferred  to  the  amount  of  the  increase,  $1,000,000,  will  be 
issued  at  once,  the  proceeds  to  go  toward  financing  improve- 
ments and  extensions  in  all  parts  of  the  State.  At  the  pres- 
ent time,  it  is  understood,  the  company  is  erecting  many 
miles  of  high  power  transmission  lines. 
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New  Utility  and  Industrial  Companies 

The  H.  J.  Foster  Electric  Company  of  Cleveland,  Ohio, 
has  been  incorporated  with  a  capital  stock  of  $25,000  by  II. 
J.  Foster  and  others. 

The  Sullivan  (Ohio)  Light  &  Power  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000  by  Stowell  W. 
Rice  and  others. 

The  Ever-Ready  Electric  Company  of  Chicago  111.,  has 
been  incorporated  with  a  capital  stock  of  $1,000  by  Urie  T. 
Young-,  Edward  F.  Holliday  and  Harold  Sternfield. 

The  Wirt  (Okla.)  Electric  Light  &  Power  Company  has 
been  incorporated  with  a  capital  stock  of  $1,000  by  R.  J. 
Gray,  Mayme  Gray  and  Mike  Mikels,  all  of  Wirt. 

The  Citizens'  Light  &  Water  Company  of  Lockhart,  Tex., 
has  been  incorporated  with  a  capital  stock  of  $75,000  by  E. 
B.  Coopwood,  J.  P.  Cardwell,  J.  T.  Storey  and  E.  A.  Masur. 

The  Marshall  (Va.)  Electric  Company  has  been  incor- 
porated with  a  capital  stock  of  $2,000.  The  officers  are: 
Charles  F.  Ramey,  president,  and  A.  W.  Utterback,  secre- 
tary, both  of  Marshall. 

The  Benton  (Tenn.)  Light  &  Power  Company  has  been 
organized  to  supply  electricity  in  Benton.  The  officers  are: 
J.  D.  Clemer,  president;  S.  B.  McCleary,  vice-president,  and 
J.  E.  Cook,  secretary  and  treasurer. 

The  Electric  Light,  Water  &  Land  Company  of  Water- 
bury,  Conn.,  has  been  incorporated  with  a  capital  stock  of 
$25,000  by  Carmine  A.  Martino,  Domenico  Giampetrazzi  of 
Waterbury,  and  W.  F.  Stanffer  of  New  Britain,  Conn. 

The  Foster-McDonald  Company  of  Boston,  Mass.,  has 
been  incorporated  by  Almon  Foster,  Allan  R.  McDonald  and 
George  L.  Weeks.  The  company  is  capitalized  at  $50,000 
and  proposes  to  manufacture  and  deal  in  electrical  supplies. 

The  McFell  Electric  Company  of  San  Francisco,  Cal.,  has 
been  incorporated  by  F.  W.  Watts,  G.  P.  Watts  and  J.  W. 
Henderson.  The  company  is  capitalized  at  $10,000  and 
proposes  to  manufacture  and  deal  in  electric  generating  ma- 
chinery and  apparatus. 

The  Motor  Compress  Sales  Corporation  of  East  Orange, 
N.  J.,  has  been  incorporated  by  Charles  O.  Geyer,  Felix  R. 
Smith  and  Gordon  Grand.  The  company  is  capitalized 
at  $125,000  and  proposes  to  manufacture  and  deal  in  me- 
chanical and  electric  selfstarters. 

The  Esty  Machine  Company  of  Laconia,  N.  H.,  has  been 
incorporated  with  a  capital  stock  of  $100,000  to  manufacture 
machinery,  operate  water  rights  and  generate  electricity. 
The  incorporators  are:  William  Esty,  George  W.  Shurwell, 
Fred  F.  Taylor,  L.  A.  Dearth  and  others,  all  of  Laconia. 


Trade  Publications 

Wire  Rope. — An  illustrated  booklet  giving  formulas  and 
methods  of  using  wire  rope  has  been  issued  by  John  A. 
Roeblings  Sons  Company,  Trenton,  N.  J. 

Electric  Glue  Pot. — The  Hulbert  Electric-Steam  Manufac- 
turing Company,  San  Francisco,  Cal.,  has  prepared  an  illus- 
trated folder  on  its  electrically  heated   glue  pot. 

Pulmotors.— The  Draeger  Oxygen  Apparatus  Company, 
422  First  Avenue,  Pittsburgh,  Pa.,  has  issued  a  bulletin 
describing  its  new  type  B  Pulmotor  and  its  operation. 

Electric  Furnaces.  —  The  Electric  Heating  Apparatus 
Company,  133  East  Sixteenth  Street,  New  York,  has  is- 
sued an  advance-sheet  bulletin  on  high  temperature  elec- 
tric furnaces. 

Factory  Fire-Alarm  System.— The  Manhattan  Electrical 
Supply  Company,  17  Park  Place,  New  York,  has  prepared 
a  bulletin  entitled,  "Fire  Alarm  Systems  for  Factory  and 
Other   Buildings." 

Electric  Glue  Pot.  —  The  General  Electric  Company, 
Schenectady,  N.  Y.,  has  issued  bulletin  No.  49,103  describ- 
ing the  uses  for  glue  pots  and  giving  the  various  types 
manufactured  by  this  company. 

Small  Centrifugal  Blowers.— Bulletin  No.  42,801,  pub- 
lished by  the  General  Electric  Company,  Schenectady,  N.  Y., 
describes  and  illustrates  a  new  type  of  centrifugal  blower, 
naming  the  advantages  of  the  apparatus. 


Direct-Current  Motors. — The  Diehl  Manufacturing  Com- 
pany, Elizabeth,  N.  J.,  has  just  published  Bulletin  No.  107 
on  its  Type  K  direct-current  motors  and  generators  provided 
with  steel  frames  and  interpoles. 

Boiler  Tube  Cleaner. — "The  Logic  of  the  Dean"  is  the 
title  of  a  new  twenty-page  booklet  just  issued  by  the 
William  B.  Pierce  Company,  Buffalo,  N.  Y.,  illustrating 
and  describing  the  Dean  boiler-tube  cleaner. 

Wiring  Devices. — The  Arrow  Electric  Company,  Hartford, 
Conn.,  has  brought  out  Catalog  No.  17  entitled,  "Wiring 
Specialties  for  1916."  The  catalog  contains  128  pages  and 
lists  a  number  of  different  types  of  wiring  devices. 

Traffic  Signals. — The  Singer  Auto  Traffic  Signal  Com- 
pany, 1805  South  Spring  Avenue,  St.  Louis,  Mo.,  is  sending 
out  an  attractively  illustrated  bulletin  which  contains  in- 
formation on  its  traffic  signal  for  automobiles. 

Electrical  Safety  Devices. — The  Detroit  Fuse  &  Manufac- 
turing Company,  Detroit,  Mich.,  has  issued  a  bulletin  on 
electrical  safety  devices  in  which  are  described  switches 
and  switch  boxes  manufactured  by  this  company.  Prices 
are  also  given. 

Electric  Clipping  Machine. — The  Gillette  Clipping  Machine 
Company,  129  West  Thirty-first  Street,  New  York,  has 
prepared  an  illustrated  bulletin  which  contains  information 
on  its  electrically  operated  Model  C  electric  clipping,  groom- 
ing and  buffing  machine. 

Heat-Resisting  Metal. — "Insuluminum"  is  the  title  of 
bulletin  No.  118  issued  by  the  Diamond  Power  Specialty 
Company,  Detroit,  Mich.,  which  contains  information  on  a 
new  metal  with  high  heat-resisting  qualities,  and  the  ap- 
plication of  the  material  to  the  Diamond  mechanical  soot 
blower   systems. 

Electric  Washing  Machines,  Ironers  and  Vacuum  Cleaners. 
— The  Hurley  Machine  Company,  29  South  Clinton  Street, 
Chicago,  111.,  has  published  Catalog  C,  which  is  attractively 
illustrated  and  which  contains  information  on  several  types 
of  electric  washing  machines,  combination  electric-gas  iron- 
ing machines  and  electric  vacuum  cleaners. 

Ventilating  and  Heating  Apparatus. — Illustrations  of 
typical  installations  of  motor  driven  ventilating  and  heating 
apparatus  are  given  in  leaflet  1356  which  has  just  been 
brought  out  by  the  Westinghouse  Electric  &  Manufacturing 
Company.  Brief  statements  of  how  Westinghouse  motors 
meet  the  requirements  of  this  service  are  given. 

Automobile  Lighting  Switches.  —  Methods  of  installing 
Cutler-Hammer  automobile  lighting  switches  on  various  cars 
are  illustrated  in  a  pamphlet  recently  published  by  the  Cut- 
ler-Hammer Manufacturing  Company,  Milwaukee,  Wis. 
Phantom  views  of  some  of  the  switches  are  shown.  The  lat- 
ter part  of  the  book  is  devoted  to  wiring  diagrams  for 
various  lighting  combinations. 

Plugs  and  Receptacles. — Various  designs  of  interchange- 
able plugs  and  receptacles  and  candle  length  sockets  are  de- 
scribed and  illustrated  in  two  pamphlets  recently  prepared 
by  the  Cutler-Hammer  Manufacturing  Company,  Milwaukee, 
Wis.  The  plugs  and  receptacles  are  referred  to  as  the  stand- 
ard 7700  line,  because  they  are  constructed  on  specifications 
agreed  to  by  six  manufacturers  of  electric  wiring  special- 
ties.   The  candle  length  socket  is  made  in  one  unit. 

Arc-Welding. — The  Westinghouse  Electric  &  Manufactur- 
ing Company,  East  Pittsburgh,  Pa.,  recently  issued  special 
publication  No.  7064  entitled,  "Cut  Your  Repair  Cost  With 
Westinghouse  Arc-Welding  Equipment."  In  it  are  described 
special  uses  for  the  arc-welding  equipment  in  railroad  shops 
such  as  repairing  fire-box  cracks,  welding  locomotive  flues, 
filling  mud  rings  and  cutting  frames.  The  costs  of  making 
repairs  by  this  method  are  compared  with  performing  the 
same  operation  by  older  methods. 

Battery  Instructions. — Various  instructions  for  operating 
and  maintaining  Exide  batteries  in  automobile  starting  and 
lighting  service  have  been  issued  in  pamphlet  form  by  the 
Electric  Storage  Battery  Company,  Philadelphia,  Pa.  In 
addition  to  tables  of  charging  rates,  instructions  are  given 
on  the  first  care  of  a  new  battery,  adding  water,  taking 
hydrometer  readings,  general  and  special  charging,  require- 
ments for  the  charging  circuit,  cleanliness,  the  care  of  bat- 
teries, and  how  to  locate  faulty  batteries  and  repair  same. 
Care  of  batteries  out  of  service  is  also  touched  on, 
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New  England 


ST.  JOHiN'SBURY,  VT. — The  Essex  Stor- 
age Battery  Company,  recently  incorpor- 
ated, proposes  to  develop  water  power  and 
storage  reservoirs  on  the  Moose  River  and 
tributaries  in  Essex  and  Caledonia  Coun- 
ties. Theodore  W.  Chase  of  Passumpsic, 
Fred  D.  Oilman  and  Charles  G.  Bailey 
of  St.  Johnsburry  are  among  the  incor- 
porators. 

BROCKTON,  MASS. — Steps  have  been 
taken  by  the  Chamber  of  Commerce  to 
secure  a  better  lighting  system  on  Main 
and  Centre  Streets.  The  plans  provide  for 
the  erection  of  68  ornamental  standards 
mounted  with  1000-cp.  nitrogen  lamps,  the 
lamps  to  be  furnished  by  the  Edison  Elec- 
tric Illuminating  Company  of  Brockton. 

MILBURY,  MASS.— The  Windle  Wool 
Scouring  Company  is  contemplating  the 
construction  of  a  factory  two  stories  high, 
and  a  one-story  power  house,  to  cost 
about  $70,000,  near  the  Boston  &  Albany 
Railroad  division   tracks. 

WARREN,  MASS. — The  substation  of  the 
Central  Massachusetts  Electric  Company 
on  the  Ware  road  near  the  Warren  town 
farm  was  destroyed  by  fire  recently,  caus- 
ing a  loss  of  about  $10,000. 

NEW  BRITAIN,  CONN. — The  Council 
has  authorized  the  installation  of  an  orna- 
mental lighting  system,  to  cost  about 
$5,000.  The  system  will  be  installed  by 
the  United  Electric  &  Water  Company 
which   furnishes   electrical   service   here. 

NEW  BRITAIN,  CONN.— The  United 
Electric  Light  &  Water  Company  has  ac- 
quired right  of  way  for  an  electric  trans- 
mission line  in  the  southwestern  part  of  the 
city.  The  company  expects  to  erect  about 
1\<2  miles  of  lines  along  this  right  of  way 
connecting  the  substation  at  Black  Rock 
with  the  line  of  the  Connecticut  Power 
Company,  which  will  add  another  source  of 
supply  to  New  Britain  in  cases  of  emer- 
gency. 

WATERBURY',  CONN. — The  United 
RIectric  Light  &  Water  Company  of  Water- 
bury  has  petitioned  the  Public  Service  Com- 
mission for  approval  of  construction  of  an 
aerial  cable  for  the  transmission  of  elec- 
ti'icity   from   New   Britain   to    Berlin. 
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Middle  Atlantic 

BROOKLYN,  N.  Y'. — Bids  will  be  re- 
ceived at  Bureau  of  Supplies  and  Accounts, 
Navy  Department,  Washington,  D.  C,  until 
Aug.  1  for  furnishing  asbestos,  cement,  desk 
and  bracket  fans,  globes,  magnesia  blocks, 
cement  and  pipe  covering,  storage  battery 
testing  outfits,  prismatic  reflectors,  weather- 
proof sockets  and  cotton  waste,  etc.,  at  the 
navy  yard,  Brooklyn,  N.  Y^.  For  proposal 
blanks  apply  to  supply  officer,  navy  yard, 
Brooklyn,  or  to  the  above  bureau. 

BROOKLY'N,  N.  Y. — Bids  will  be  received 
by  C.  B.  J.  Snyder,  superintendent  of 
school  buildings,  Department  of  Education, 
Park  Avenue  and  Fifty-ninth  Street,  New 
York,  until  July  24  for  alterations,  fire 
protection,  sanitary,  heating,  electric  work, 
etc.,  duplicate  school  plan,  at  Public 
Schools  50.  72,  110,  12.5,  174  and  175,  bor- 
ough of  Brooklyn.  Blank  forms,  plans, 
etc..  may  be  seen  or  obtained  at  the  above 
office  and  at  the  branch  office,  131  Living- 
ston   Street,    Brooklyn. 

NEW  Y'ORK,  N.  Y. — The  Interborough 
Rapid  Transit  Company  has  purchased  a 
site  on  Jerome  Avenue  south  of  Kings- 
bridge  road,  on  part  of  which  it  proposes 
to  erect  a  transformer  station  which  will 
supply  energy  to  operate  the  Jerome  Ave- 
nue subway  and  "L"  roads  and  the  Web- 
ster Avenue  "L"  extension  now  under  con- 
struction. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  C.  B.  J.  Snyder,  superintendent  of 
school  buildings.  Department  of  Education, 
Park  Avenue  and  Fifty-ninth  Street,  New 
York,  until  July  24  for  general  construc- 
tion, plumbing,  heating  and  ventilating  and 
electric  equipment  of  alterations  in  and 
additions  to  Public  School  4,  on  the  corner 
of  Fulton  Avenue  and  East  17.3d  Street, 
borough  of  the  Bronx.  Blank  forms, 
plans,  etc.,  may  be  obtained  at  the  above 
office. 

NIAGARA  FALLS,  N.  Y.— Plans  provid- 
ing for  the  development  of  2,000.000  hp.  of 
electric  energy  below  the  Nigara  Falls 
without  disturbing  the  Horseshooe  and 
American  Falls,  at  a  co.st  of  $100,000,000, 
have  been  submitted  to  the  Dominion  Gov- 
ernment by  the  Thomson-Porter  Cataract 
Company  for  approval.  The  company  has 
applied  for  a  Dominion  charter  with  rights 
to  construct  in  the  rapids  of  the  Niagara 
River  below  the  falls,  the  Canadian  half 
of  an  international  dam  to  raise  the  water 
100  ft.  and  develop  2,000,000  hp.  One-half 
would  go  to  Ontario  and  the  other  half  to 
New  York.     T.  Kennard  Thomson  and  Peter 


A.  Porter,  both  of  New  York  State,  are  in- 
terested  in   the  project. 

OLD  CHATHAM,  N.  Y. — Arrangements 
have  been  made  whereby  the  Chatham  (N. 
Y.)  Electric  Light,  Heat  &  Power  Com- 
pany will  extend  its  transmission  lines  to 
Old  Chatham  to  supply  electrical  service 
here.  The  company,  it  is  expected,  will  ex- 
tend   its   service   to   East    Chatham. 

PERRYSBURG,  N.  Y. — An  agreement 
has  been  reached  whereby  franchises  have 
been  granted  to  the  Silver  Creek  (N.  Y.) 
Electric  Company  and  the  Gowanda  (N.Y^.) 
Light  &  Power  Corporation  to  operate  here  ; 
one  of  the  companies  is  to  furnish  electri- 
cal service  in  the  town  of  Perry sburg  and 
the  other  in  the  village  of  Perrysburg. 

RED  CREEK,  N.  Y. — Bids  will  he  re- 
ceived by  the  Village  Trustees  of  Red 
Creek  until  Aug.  10  for  construction  of 
water  works  system,  including  4  miles 
of  6-in.  and  8-in.  cast  iron  pipe,  etc., 
pumping  station,  power  pumping  machinery 
and  elevated  water  tank.  H.  C.  Kittredge, 
German  Insurance  Building,  Rochester,  is 
engineer. 

ALLENTOWN,PA. — Contracts  have  been 
signed  for  the  installation  of  the  orna- 
mental lighting  system  on  Hamilton  Street, 
between  Penn  and  Twelfth  Streets,  which 
provide  for  the  erection  of  118  ornamental 
standards  mounted  vath  a  600-cp.  lamp. 
The  Lehigh  Valley  Light  &  Power  Com- 
pany will  install  the  system  and  main- 
tain the  lamps. 

PHILADELPHIA,  PA. — Plans  have  been 
prepared  for  the  erection  of  a  power  house 
for  Hafleigh  &  Company  at  American  and 
Somerset  streets,  Philadelphia.  W.  E.  Dyer 
is   architect. 

PHILADELPHIA,  PA. — Plans  have  been 
prepared  by  T.  Wolstenholme  Sons  &  Com- 
pany, Frankford  Avenue,  Philadelphia,  for 
the  construction  of  a  power  plant,  two 
stories  high. 

PHILADELPHIA,  PA. — The  Bell  Tele- 
phone Company,  1230  Arch  Street,  Phila- 
delphia, is  contemplating  the  construction 
of  a  five-story  concrete  building  and  brick 
warehouuse  and  office  at  950  North  Han- 
cock Street. 

TITUSVILLE,  PA. — Steps  have  been 
taken  for  the  installation  of  an  ornamental 
lighting  system  on  the  principal  business 
street  of  the  city.  The  plans  provide  for 
the  erection  of  60  standards,  mounted  with 
200-watt  Mazda  type  C  lamps.  The  Mer- 
chant's Protective  Association  is  to  pay  for 
the  posts  and  equipment  and  the  city  is 
to  install  the  system  and  maintain  the 
lamps. 

WAYNE,  PA. — Plans  are  being  consid- 
ered for  improvements  to  the  street-light- 
ing system  in  North  Wayne. 

GLASSBORO,  N.  J.— Plans  are  being 
prepared  by  the  Whitney  Glass  Works  for 
the  installation  of  a  gas  producer  power 
plant.  De  Vore  &  McGormley,  Nasby 
Building,    Toledo,    Ohio,    are    architects. 

MONTCLAIR,  N.  J. — Bids  will  be  re- 
ceived by  Lambert  L.  Jackson,  secretary 
of  the  board  of  education,  Montclair,  N.  J  . 
until  Julv  25  for  alterations  to  the  Watch- 
ung  School,  consisting  of  general  construc- 
tion, plumbing,  heating  and  ventilation  and 
electrical  work,  separate  bids  tj  be  sub- 
mitted the  above.  Bids  will  also  be  re- 
ceived at  the  same  time  and  place  for  al- 
terations and  additions  to  the  Nishuane 
School  building,  now  known  as  the  Cedar 
Avenue  School.  Separate  bids  to  be  sub- 
mitted on  general  construction,  plumbing, 
heating  and  ventilating,  and  electrical 
work.  Plans  and  specifications  may  be  ob- 
tained at  the  office  of  Starrett  &  Van  Vleck, 
architects,  8  West  Fortieth  Street,  New 
Y'ork,  N.  Y.,  upon  deposit  of  $10  for  each 
school. 

NEW  BRUNSWICK,  N.  J. — Bids  will  be 
received  by  the  Board  of  Commissioners 
of  the  city  of  New  Brunswick,  at  the 
Commissioner's  Council  Chambers,  Court 
House  Building,  Paterson  Street,  New 
Brunswick,  until  July  25  for  lighting  the 
streets  of  the  city  for  the  term  of  two 
years  and  five  years  as  follows:  391, 
more  or  less,  regular  commercial  standard 
2000-cp.  arc  lamps ;  227,  more  or  less, 
regular  commercial  standard,  32-cp.  in- 
candescent lamps ;  ')9,  more  or  less,  Wels- 
bach  gas  lamps.  Bids  will  also  be  re- 
ceived for  furnishing  91  20-amp.  (com- 
pensator) type  "C"  Mazda  lamps,  6(00 
cp.,  300  W.  :  406  15-amp.  (compen.sator) 
tvpe    "C"    Mazda,    400   cp..    300    W.      James 


Mershon    is    director    of    parks    and    public 
property. 

RIDGEWOOD,  N.  J. — Bids  will  be  re- 
ceived at  the  office  of  the  board  of  educa- 
tion. High  School  Building,  Ridgewood,  un- 
til Aug.  17  for  con.struction  of  a  new  high 
school  building,  separate  bids  to  be  sub- 
mitted on  general  contract,  plumbing,  heat- 
ing and  ventilation  work  and  electrical 
woik.  Plans  and  specifications  may  be  ob- 
tained from  Tracy  &  Swartout,  architects, 
244  Fifth  Avenue,  New  York,  N.  Y.,  upon 
deposit  of  $50,  after  July  27. 

VINELAND,  N.  J. — Bids  will  be  received 
by  the  Board  of  Commissioners  of  the  bor- 
ough of  Vineland  until  Aug.  1  for  addi- 
tion to  the  municipal  electric  power  plant. 
For  details  see  proposal  columns. 

CHESTERTOWN,  MD.  —  Perparations 
are  being  made  by  the  Washington  Com- 
pany for  the  erection  of  a  boiler  house,  to 
cost  about  $10,000.  J.  T.  Bramble,  2  East 
Lexington    Street,    Baltimore,    is    architect. 

TAKOMA  I'ARK,  MD. — Bids  will  be  re- 
ceived by  Ben  G.  Davis,  town  clerk,  Ta- 
koma  Park,  Md.,  until  July  31  for  fur- 
nishing and  erecting  a  steel  water  tank 
and  tower  and  an  internal  combustion  oil 
engine  to  replace  one  of  the  gasoline  en- 
gines in  the  pumping  station.  Specifica- 
tions, etc.,  may  be  obtained  from  Harry 
Stevens,  consulting  engineer.  Union  Trust 
Building,   Washington,    D.    C. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  office  of  the  chief  signal  of- 
ficer. United  States  Army,  War  Department, 
Washington,  D.  C,  until  July  24  under  pro- 
posal No.  817  for  furnishing  170,000  ft.  out- 
side distributing  wire.  For  further  informa- 
tion address  Charles  S.  Wallace,  captain  sig- 
nal corps.  United   States  Army. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising 
architect.  Treasury  Department,  Washing- 
ton, D.  C,  until  Aug.  14  for  a  combina- 
tion fire-alarm,  watchman's  clock  and 
telephone  system  in  the  building  of  the 
Interior  Department  offices,  Washington, 
D.   C.     For  details  see  proposal  columns. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Washington,  D.  C,  for  furnishing 
at  the  various  navy  yards  and  naval  sta- 
tions the  following  supplies  :  Washington, 
D.  C,  Schedule  9900 — furnishing  and  in- 
stalling two  electric  elevators ;  Schedule 
9887 — miscellaneous  rubber  gaskets  ;  Sched- 
ule 9896 — 15  2-in.  feed  water  regulators. 
Brooklyn,  N.  Y.,  Schedule  9894 —  80  gate 
valves;  Schedule  9891—100  storage  bat- 
tery testing  outfits;  Schedule  9895 — four 
torsion  meters.  Newport,  R.  I.,  Schedule 
9893 — fifty  gyro  wheels;  Schedule  9887 — 
20,000  ft.  single-conductor  wire.  Norfolk. 
Va.,  Schedule  9897- — two  motors.  Puget 
Sound,  Wash.,  9886 — miscellaneous  tele- 
phones. Applications  for  proposals  should 
designate  the  schedule  desired  by  number. 


North  Central 

DETROIT.  MICH. — The  Continental  Mo- 
tor Manufacturing  Company  is  contemplat- 
ing the  construction  of  a  power  plant. 
W.   H.    Reddig  is   general   manager. 

JACKSON,  MICH. — Bids  will  be  received 
bv  the  board  of  education  of  the  Union 
School  District  of  the  city  of  Jackson  until 
July  27,  for  construction  of  the  West  Inter- 
mediate and  the  East  Intermediate  school 
buildings..  Four  separate  and  distinct  bids 
to  be  submitted  for  each  building  as  fol- 
lows:  (1)  General  contract;  (2)  plumbing; 
(3)  heating  and  ventilating;  (4)  electric 
wiring.  Plans  for  the  West  Intermediate 
School  may  be  obtained  at  the  office  of 
Leonard  H.  Field.  Jr.,  architect.  Camp 
Building ;  for  the  East  Intermediate  School 
Building  at  the  office  of  Claire  Allen, 
Dwight  Building,  architect,  both  of  Jack- 
son, upon  deposit  of  $10.  Plans  may  be 
seen  at  the  Board  of  Education,  319  West 
Main   Street. 

MOUNT  CLEMENS,  MICH. — The  De- 
troit Edison  Company  is  contemplating 
abandoning  the  local  power  plant  and  to 
transmit  electricity  from  Detroit  plant  to 
operate  the  system  here. 

MOUNT  PLEASANT,  MICH.— The  plant 
and  holdings  of  the  Consolidated  Light  & 
Power  Company  of  Mount  Pleasant  have 
been  purchased  by  the  Hudson  Estate  of 
Detroit.  The  company  has  been  reorgan- 
ized under  the  name  of  the  Central  Michi- 
gan Light  &  Power  Company  of  Mount 
Pleasant.  The  capital  stock  is  placed  at 
$50,000.  The  con.struction  of  a  new  dam 
and  other  improvements  are  contemplated 
in  the  near  future. 

ONAWAY.  MICH.— The  Onaway  Electric 
Light  &  Power  Company  is  contemplating 
the  construction  of  a  new  dam  at  the  site 
of  its  present  dam  on  the  Black  River, 
near  Tower. 
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I'OUT  HLIUON.  MICH.— Extensive  im- 
InovtiiuMits  are  being  made  to  the  plant  of 
tlu'  I'orl  Huron  Ca.s  &  Klectric  Compan.v, 
IncludinK  tile  ereetion  of  a  new  smoke 
staelv,  ITT)  It.  IiIkIi,  two  new  boilers  and  a 
2000-kw.  turbine.  All  boilers  will  be 
equijiped  with  automatic  stokers. 

CINCINNATI.  OHIO.-  The  I'nion  (Jas  & 
ICleetric  Company  has  beKun  work  on  the 
construction  of  its  new  power  plant  on  the 
river,  to  cost  about  .fl, (•()(), OOO.  The  eon- 
tract  for  the  foundation  lias  been  awarded 
to  the  Foundation  Company  of  New  York, 
N.  Y.  Contracts  will  soon  be  awarded  for 
boiler  hou.se,  a  dynamo  buildiiiK  and  a  con- 
crete intake  pier  for  the  water  supply. 

DKSHLICU,  OHIO. — Bids  will  be  received 
by  the  Board  of  Trustees  of  the  village  of 
Deshlei'  until  .luly  31  for  erection  of  a  trans- 
mission system  to  transmit  electricity  to 
the  viUaKe  of  Deshler  and  installation  of  a 
distribution  system,  including  an  ornamen- 
tal street-lighting  system  in  the  village  of 
Deshler.  I'lans  and  specifications  may  be 
obtained   on   application   to  the   board. 

LAKEWOOD,  OHIO.— Bids  will  be  re- 
ceived at  the  odice  of  the  clerk  of  board 
of  education  of  the  city  school  district  of 
Lakewood  at  School  Headquarters,  High 
School  Building,  L,akewood,  until  Aug.  8 
for  construction  of  new  high  school  build- 
ing, including  heating,  ventilating  and  heat 
control,  electric  wiring,  electric  fixtures, 
elevator,  etc.  I'lans  and  specifications  may 
be  obtained  upon  application  to  Charles  W 
Hopkinson,  architect,  Rose  Building,  Cleve- 
land,  upon   deposit   of  $20. 

SWANTON,  OHIO.— The  capital  stock  of 
the  Swanton  Light  &  Power  Company  has 
been  increased  from  $10,000  to  $20,000. 

WASHINGTON  C.  H.,  OHIO.— The  city 
authorities  are  considering  a  bid  submitted 
by  the  Washington  Gas  &  Electric  Com- 
pany for  street-lighting,  including  the  in- 
stallation of  an  ornamental  lighting  system 
About    1.^0    lamps  will    be   installed. 

AUBURN,  KY. — A  movement  has  been 
started  looking  toward  the  establishment  of 
an  electric-light  and  power  plant  in  Au- 
burn. The  Mayor  is  interested  in  the 
project. 

LANCASTER,  KY.— Steps  have  been 
taken  toward  the  construction  of  a  large 
hydroelectric  plant  on  the  Dix  River  at 
what  is  known  as  Kennedy's  Mill,  to  sup- 
ply electricity  in  several  cities  in  central 
Kentucky,  including  Lexington,  Richmond, 
Danville,  Nicholasville,  Lancaster  and  Har- 
rodsburg.  The  cost  of  the  plant  is  esti- 
mated at  $3,000,000.  Louis  B.  Herrington 
of  Richinond   has  charge  of  the  work. 

LEXINGTON,  KY. — Arrangements  are 
being  made  by  Henry  Schoonmaker,  com- 
missioner of  public  property,  for  the  in- 
stallation of  26  high-candle-power  in- 
candescent lamps,  on  standards,  in  Wood- 
land Park,  for  which  $1,000  has  been 
appropria'ted. 

BLOOMFIELD,  IND. — The  property  of 
the  Home  Light  &  Water  Company  of 
Bloomfield.  it  is  reported,  has  been  pur- 
chased by  the  Utilities  Development  of  Chi- 
cago, 111.  The  latter  company  is  reported 
to  be  contemplating  acquiring  the  light  and 
water  plants  in  Worthington,  Linton,  Oden 
and   Bicknell. 

SULLIVAN,  IND. — Steps  have  been 
taken  by  the  Chamber  of  Commerce  for 
the  installation  of  an  ornamental  lighting 
system    in    the    business    district. 

WAVELAND,  IND. — The  Town  Trustees 
have  awarded  a  contract  to  the  Roachdale 
(Ind.)  Electric  Light  &  Power  Companv  to 
light  the  streets  of  the  town.  The  companv 
will  erect  a  transmission  line  from  Roach- 
dale  to  Waveland.  Russellville  will  be 
served  by  the  same  line. 

WESTPORT,  IND.— All  bids  for  the 
municipal  electric-lighting  system,  it  is  re- 
ported, have  been  rejected.  New  bids,  it 
is  understood,  will  be  received  until 
July    24. 

ALBANY,  ILL. — Bids  will  be  received 
by  the  town  of  Albany  until  Aug.  1,  for  the 
installation  of  a  local  electric  distribution 
system,  to  co.st  about  $3,500.  David  G. 
Fisher  &  Company,  Whitake  Building, 
Davenport,  Iowa.,  are  engineers.  For  de- 
tails   see   proposal    columns. 

BONDVILLE,  ILL.— The  Bondville 
Electric  Light  Company,  recently  incor- 
porated with  a  capital  stock  of  $1,500,  pro- 
po.ses  to  supply  electricity  in  Bondville. 
J.  C.  Flowers,  G.  B.  Talbot  and  others  are 
interested    in    the    company. 

CHICAGO,  ILL. — Plans  are  being  pre- 
pared by  the  Hughes  Electric  Heating  Com- 
pany of  Chicago  for  the  erection  of  a  new 
factory  at  Waller  Avenue  and  Tayloi' 
Street,    to   cost    about    $150,000. 

GALESBURG.  ILL.— Extensive  improve- 
ments will  be  made  to  the  street-lighting 
system.  All  wooden  poles  will  be  removed 
from  Simmons  Street.  The  city  will  pur- 
chase 200  additional  400-cp.  Mazda  lamps 
for    which    bids    have    been    asked.       John 


Walsh  is  superintendent  of  the  elecliic 
light    dejiartinent. 

JACKSONVILLE,  ILL.— Bids  will  be  re- 
ceived at  the  odice  of  J.  K.  C.  Pierson,  aichi- 
tect,  Ayers  Hank  Building,  Jacksonville,  111., 
until  .July  31  for  the  erection  of  a  two-story 
Kymnasium  building  for  the  Illinois 
Woman's  College  at  Jacksonville.  Separate 
bids  to  be  sul)initted  on  general  coiistiuc- 
tion,  heating,  jilumbing  and  electric  wiring. 
Plans  and  sp<>cill<:itions  may  be  obtained 
from   the   architect   upon   deposit   of   $15. 

MOUNT  STlOltl.lNG,  J1.,L.— The  installa- 
tion of  a  municipal  electric-light  plant  is 
being  agitated  by  local  citizens.  The  cost 
IS   estimated   at   about    $30,000. 

ST.  CHAULiOS,  ILL.— Bids  will  be  re- 
ceived by  the  Board  of  Administration, 
(Capitol  Jiuilding,  Springfield,  HI.,  until  Aug. 
1,  for  construction  of  new  employes'  build- 
ing at  the  St.  Cliarles  School  for  Boys,  St. 
Charles.  Sejiarate  bids  will  be  received  on 
general  work,  heating,  plumbing  and  elec- 
trical work.  These  bids  are  in  lieu  of  lids 
received  on  May  2,  which  were  rejected  by 
the  Board  of  Administration.  Plans  and 
specifications  may  be  obtained  upon  ap- 
plication to  James  B.  Dibelka,  state  archi- 
tect, 130  North  Fifth  Avenue,  Chicago,  111., 
upon  deposit  of  $10. 

STREATOR,  ILL.— Bids  will  be  received 
at  the  office  of  Philip  Saunders,  clerk  of 
board  of  education.  Peoples  Trust  and  Sav- 
ings Bank,  Streator,  until  Aug.  2  for  con- 
struction of  the  Sherman  School  building 
for  School  District  No.  45,  Bruce  Township. 
Complete  bids  will  be  j'eceived  on  general 
contract  for  the  building  and  separate  bids 
will  be  received  on  heating,  plumbing  and 
electric  wiring.  Plans  and  specifications 
are  on  file  at  the  office  of  William  G.  Foster, 
architect,    Streator,    111. 

EAU  CLAIRE,  WIS.— Bids  will  be  re- 
ceived by  H.  M.  Knudtson,  secretary  of 
Luther  Hospital,  Eau  Claire,  until  Aiig.  8 
for  construction  of  a  fireproof  hospital,  sep- 
arate bids  to  be  submitted  as  follows :  Gen- 
eral contract,  heating  and  ventilating, 
plumbing  and  gas  piping,  and  electric  work. 
Plans  and  specifications  may  be  obtained 
from  W.  L.  Alban,  Endicott  Building,  St. 
Paul,  Minn.,  upon  deposit  of  $15  for  gen- 
eral construction  and  $10  on  each  of  the 
other   items. 

MILWAUKEE,  WIS.— The  State  Rail- 
road Commission  has  approved  of  an  issue 
of  stock  and  bonds,  aggregating  $3,000,000 
by  the  Wisconsin  Light,  Heat  &  Power 
Company  of  Milwaukee.  John  I.  Beggs 
is  interested   in  the  company. 

WHITEHALL,  WIS.— Bids  will  be  re- 
ceived by  the  secretary  of  the  board  of  trus- 
tees of  the  Trempealeau  County  Insane 
Asylum,  Whitehall,  Wis.,  until  July  26  for 
the  construction  of  a  complete  electric- 
lighting  system  for  the  Trempealeau 
County  Insane  Asylum.  Plans  may  be  seen 
at  the  Builders'  Exchange  in  Milwaukee. 
W^is..  Minneapolis  and  St.  Paul,  Minn. 
Copies  of  plans  may  be  obtained  at  the 
oflice  of  the  trustees  at  Whitehall. 

ARGYLE,  MINN. — Bonds  to  the  amount 
of  $18,500  have  been  voted  for  improve- 
ments to  the  municipal  electric-light  plant 
and    water-works    system. 

'BLUE  EARTH,  MINN. — Bids  will  be  re- 
ceived by  the  Board  of  Public  W^orks,  Blue 
Earth,  until  July  25  for  exchange  of  ap- 
proximately 485  direct-current  electric 
meters  for  the  -same  number  of  alternating- 
current    meters. 

BLUE  EARTH,  MINN. — Bids  will  be  re- 
ceived by  Easton  Floe,  city  clerk,  until  July 
25  for  furnishing  the  city  of  Blue  Earth 
with  transformers,  lightning  arresters,  etc. 
Specifications  are  on  file  in  the  office  of  the 
city  clerk.  Blue  Earth,  and  in  the  office  of 
Earle  D.  Jackson,  consulting  engineer.  Capi- 
tal Bank  Building,  St.  Paul,  Minn. 

CHOKIO,  MINN. — Bids  will  be  received 
by  the  independent  school  district.  No.  27. 
of  Stevens  County,  Chokio,  Minn.,  until 
Aug.  11  for  construction  of  a  fireproof  addi- 
tion and  alterations  in  construction  and 
mechanical  equipment  in  the  present  school 
separate  bids  to  be  submitted  as  follows : 
General  construction,  heating  and  ventilat- 
ing, plumbing  and  electrical  work.  Plans 
and  specifications  may  be  obtained  at  the 
office  of  W.  L.  Alban,  architect,  Endicott 
Building,  St.  Paul,  Minn.,  upon  deposit  of 
$10.  Lewis  Larson  of  Chokio  is  secretary 
of  board. 

GIBBON.  MINN. — Bids  will  be  received 
by  C.  W.  Carlson,  village  clerk,  until  Aug. 
1  for  furnishing  electricity  for  lighting  the 
streets  and  for  commercial  purposes  for  a 
period  of  ten  years. 

JACKSON,  MINN. — Bids  will  be  received 
by  S.  W.  Bruce,  village  recorder,  Jackson, 
until  July  26  (readvertisement )  for  con- 
struction of  additions  and  improvements  to 
the  municipal  electric-light  plant  as  fol- 
lows: (1)  Brick  and  tile  building;  (2) 
electric  station  equipment,  consisting  of  one 
72-in.   by   18-in.   fire  tube  boiler  set   in   bat- 


tery with  an  old  boiler,  one  concrete  chim- 
ney, 150-kva.  generating  unit,  consisting  of 
engine  and  generator,  addition  to  switch- 
board, etc.  ;  Minnesota  piping  connections 
therefor  ;  constant-current  transformers  for 
street  lighting  ;  furnishing  and  erecting  onb 
150-gal.  motor-driven  jiumij  for  water- 
works, including  piping  connections.  Bids 
will  be  received  only  on  com.i)lete  parts. 
I'lans  and  specifications  are  on  file  in  the 
ollic-e  of  the  village  recorder  and  in  the 
ollice  of  JOarle  D.  .lacksoii,  Cai)ital  Bank 
Building,   St.   Paul,  consulting  engineer. 

ORTONV^ILLE,  MINN.— The  Otto  Tail 
I'ower  Company  of  Fergus  Falls  is  con- 
templating extending  its  transmission  lines 
to   Ortonville    to   supply    electricity    here. 

SANDBORN,  MINN. — The  local  electric- 
light  plant,  owned  by  Nordgren  ik  Dahlgren, 
was  recently   destroyed   by  fire. 

BLAIUSHURG,  IOWA.— The  City  of 
Blaiisburg  has  granted  the  Iowa  Falls 
(Iowa)  Klectric  Company  a  franchise  lo 
supply  electricity  here  for  commei'cial  pur- 
poses. 

CUMBERLAND,  IOWA. — Bids  will  be  re- 
ceived by  C.  P.  Shearer,  secretary  of  the 
board  of  education  of  the  independent 
school  district  of  Cumberland,  Iowa,  until 
Aug.  14  for  the  construction  of  a  .school 
building  according  to  jilans  and  specifica- 
tions prepared  by  Reimer  &  Herlin,  archi- 
tects, Marshalltown,  Iowa.  Separate  bids 
to  be  submitted  on  general  work,  heating 
and  plumbing,  and  electric  wiring.  Plans 
may  be  seen  at  the  office  of  the  architect 
and  the  secretary  of  the  board  of  education 
after  July  29. 

GRINNELL,  IOWA. — Bids  will  be  re- 
ceived by  W.  G.  Ray,  secretary  of  the  board 
of  education,  of  the  independent  school  dis- 
trict of  Grinnell  until  July  28  for  construc- 
tion of  grade  school  building,  separate  bids 
to  be  submitted  on  general  construction, 
heating  and  plumbing,  and  electrical 
wiring.  Plans  and  specifications  are  on  file 
at  the  above  office  and  in  the  office  of 
Reimer  &  Herlin,  architects,  Marshalltown, 
Iowa. 

HUMBOLDT,  IOWA, — The  Northern 
Iowa  Gas  &  Electric  Company,  recently 
organized  with  a  capital  stock  of  $6,500,- 
000,  is  serving  several  communities  with 
electricity  and  gas  in  the  north  central 
portion  of  Iowa,  including  Humboldt,  Da- 
kota, Eagle  Grove,  Clarion,  Sheldon,  Lu- 
verne,  Corwith,  Kanawha  and  Pocahontas, 
and  has  more  recently  purchased  the  prop- 
erties at  Sioux  Rapids  and  Forest  City. 
The  generating  plants  operated  by  the  com- 
pany include  a  water  power  plant  on  the 
Des  Moines  River  at  Humboldt  and  auxil- 
iary steam  plants  at  Humboldt,  Clarion 
and  Eagle  Grove,  and  also  steam  plants  at 
Sheldon  and  Forest  City,  not  connected 
with  transmission  lines.  The  company  has 
in  operation  at  present  about  160  miles  of 
transmission  lines,  and  its  plans  provide 
for  extension  of  these  lines  into  Hancock, 
Kossuth,  Palo  Alto,  Clay  and  O'Brien  Coun- 
ties, in  addition  to  the  present  counties 
served.  The  headquarters  of  the  company 
are  in  Humboldt. 

LE  GRAND,  IOWA. — Bids  will  be  re- 
ceived by  Charles  G.  Johnson,  secretary  of 
board  of  education,  of  the  independent 
consolidated  school  district  of  Le  Grand, 
Iowa,  imtil  July  31  for  construction  of 
school  building,  separate  bids  to  be  sub- 
mitted on  general  construction,  heating  and 
plumbing,  and  electric  wiring.  Plans  and 
specifications  may  be  seen  at  the  office  of 
Reimer  &  Herlin.  architects,  Marshalltown, 
Iowa. 

MAQUOKE^A,  IOWA. — The  local  elec- 
tric-light plant,  it  is  reported,  has  been 
taken .  over  by  the  Iowa  Railway  &  Light 
Company  of  Cedar  Rapids  and  will  extend 
its  transmission  lines  to  this  city.  Steel 
poles  and  towers  will  be  used  for  the  new 
line. 

CHAFFEE,  MO. — Bids  will  be  received 
bv  the  Mayor  and  Board  of  Aldermen  of 
Chaffee,  Mo.,  until  July  28  for  construc- 
tion of  water-works  and  sewer  system. 
Bids  to  be  submitted  separately.  The 
water-works  consists  of  approximately  3V> 
miles  of  4  to  8-in.  cast-iron  water  pipe, 
22  hydrants,  24  valves  with  boxes,  tower 
and  tank  and  pumping  station  with  oil- 
engine-driven triplex  pump.  Plans  and 
specifications  may  be  obtained  from  Ff^ank 
Ij.  Wilcox.  engineer,  Syndicate  Trust 
Building,  St.  Louis,  Mo.,  upon  deposit 
of   $5. 

KANSAS  CITY.  MO. — The  Kansas  City 
Electric  Light  Company  has  applied  to  the 
county  court  for  general  permission  to  use 
the  highways  of  the  county  for  the  purpose 
of  erecting  electric  light  poles,  running 
conduits  and  feed  lines. 

WINNER.  S.  D. — The  electric  franchise 
granted  to  Floyd  Hunt  has  been  taken  over 
by  E.  L.  Snyder.  Work  on  the  new  plant, 
it    is    understood,   will    soon    begin. 

HOLBROOK,  NEB. — Bids  will  be  received 
by   the   city   of  Holbrook   until   July   27   for 
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(nstruction  of  electric-light  plant,  to  cost 
i  870  The  equipment  will  include  two 
)-hp  oil  engines,  two  lii-kw.,  direct-cur- 
■nt  generators,  storage  batteries,  bwitch- 
i)ard  distribution  system,  oil  storage  lunks 
id  street  lamps.  S.  F.  Davis  is  city  clerk  ; 
rant  &  Fulton,  Bankers  L,ile  Building, 
incoln,  are  engineers. 

OMAHA,  NEB. — General  contract  has 
»en  awarded  tor  construction  of  a  six-story 
ailding,  100  ft.  by  200  ft.,  to  cost  $22.'), 000, 
1  connection  with  an  ice  plant,  cooler  and 
ock  for  Armour  &  Company  at  Twenty- 
ighth  and  Q  streets.  Steam  heating,  elec- 
•ic  wiring,  refrigerating  apparatus,  boilers, 
lc  ,  not  yet  decided  upon.  Plans  were  pre- 
rired  by  Frank  P.  Gould  &  Son,  City  Na- 
onal  Bank  Building,  Omaha.  R.  S.  Howe 
;  general  manager. 

ABILiENF,  KAN. — The  Riverside  Light, 
ower  &  Gas  Company  of  Abilene  has 
iosed  contracts  for  furnishing  electricity  in 
'j   more   towns   in   central   Kansas,    making 

total  of  21  municipalities  served.  Work 
I  now  progressing  on  the  erection  of  96 
liles  ot  transmission  lines.  The  River- 
ide  company  will  build  systems  in  the 
)wns  of  Ramona,  l.,incolnville.  Lost 
prings.  New  Cambria,  Manchester,  Long- 
)rd,  Wakefield,  Detroit  and  Talmage. 

HANOVER,    KAN. — The    Hanover    Light 

Power  Company,  recently  incorporated, 
ontemplates  furnishing  electrical  service 
1  Hanover.  A.  J.  Hopkins,  Henry  B.  Col- 
er  and  others  are  interested  in  the  com- 
any. 

LEWIS,  KAN. — An  election  will  be  held 
uly  26  to  vote  on  the  proposal  to  issue 
onds  for  the  erection  of  a  transmission 
ne  from  Kinsley  to  Lewis  and  a  distribu- 
ion  system  in  this  city.  The  previous  elec- 
ion  was  held  to  be  illegal. 

OLATHE,  KAN. — The  bond  issue  of  $50,- 
00  recently  voted  for  the  construction  or 
urchase  of  a  municipal  electric-light  plant 
as  been  declared  illegal  by  the  attorney- 
eneral  of  Kansas.  Another  election  will 
oon  be  called  to  submit  the  bond  issue  to 
he  voters  again. 

TOPEKA,  KAN. — The  Commonwealth 
Jtilities  Service  Company  of  Colorado,  char- 
ered  to  do  business  in  Kansas,  has  peti- 
ioned  the  Public  Utilities  Commission  for 
lermission  to  take  over  the  property  of 
he  Manhattan  (Kan.)  Ice,  Light  &  Power 
Company,  and  the  three  companies  of  June- 
ion  City,  as  follows  :  Rocky  Ford  Mill  & 
'ower  Company,  the  Raber-Pierce  Electric 
'ompany,  and  the  Blue  River  Power  Com- 
•any.  All  the  companies  are  closely  asso- 
iated. 


Southern  States 

HICKORY  GROVE,  S.  C— The  installa- 
ion  of  an  electric-lighting  plant  in  Hick- 
iry  Grove  is  under  consideration.  J.  S. 
ind  S.  C.  Wilkerson  are  interested  in  the 
)roject. 

GAINESVILLE,  GA. — The  Georgia  Rail- 
vay  &  Power  Company  of  Atlanta,  has  pur- 
:hased  the  property  of  the  Gainesville  Rail- 
vay  &  Power  Company,  consisting  of  8 
niles  of  street  railway  in  Gainesville,  2 
niles  of  lines  to  Gainesville  suburbs,  the 
■lectric-lighting  system  in  this  city  and  a 
lydroelectric  plant  on  the  Chestntee  River, 
leveloping   1500   hp.,    for   about    $180,000. 

PLANT  CITY,  FLA.— Roscoe  Nettles  of 
rampa  has  applied  for  a  franchise  to  con- 
aruct  an  electric  light  and  gas  plant  in 
'lant  City. 

MARYLAND.  TENN.— The  Mountain 
..ake  Land  Company  is  planning  to  install 
m  electric  plant  (water  power)  to  supply 
Mectricity  for  a  summer  resort.  P.  D. 
Kouston,  329  Union  Street.  Nashville,  is 
president. 

MEMPHIS,  TENN. — The  City  Commis- 
sion and  the  Merchants'  Power  Company 
md  the  Consolidated  Gas  &  Electric  Com- 
pany having  failed  to  come  to  an  agree- 
ment as  to  the  rates  for  electrical  service, 
it  is  expected  that  the  city  will  take  steps 
toward  the  construction  of  a  municipal 
electric  plant.  Frederick  W.  Ballard  of 
Cleveland,    Ohio,    is   consulting  engineer. 

ASHLAND,  ALA. — The  Alabama  Power 
Company  of  Birmingham  is  planning  to 
erect  a  transmission  line  from  Ashland  to 
Lineville   and   from    Huntsville    to    Gurley. 

GREENSBORO,  ALA. — The  Hale  Light 
&  Power  Company,  recentlv  incorporated 
with  a  capital  stock  of  $10,000,  contem- 
olates  operating  electric-light  and  power 
plants  in  Greensboro  and  elsewhere.  E.  P. 
Kimbrough,  Greensboro,  is  president. 

THOMASVILLE.  ALA.— The  Thomasville 
Manufacturing,  Electric  Light  &  Power 
Company  is  contemplating  the  installation 
if  an  additional  engine  and  rome  exten- 
sions to  its  transmission  lines. 

FAYETTEVILLE,  ARK.— The  Fayette- 
>'ille  Gas  &  Electric  Company  is  contem- 
plating the  erection  of   IV-'    miles  of  trans- 


mission line  to  supply  225  kw.  to  operate 
a  wood-working  plant.  Transformers, 
arresters,  switching  apparatus  and  line  ma- 
terial will  be  required.  As  yet  nothing 
definite  has  been  decided  upon.  F.  L. 
Uiieal    is    superintendent. 

HELENA,  ARK. — The  Helena  Gas  & 
Electric  Company  expects  to  install  in  the 
near  future  an  ornamental  street-lighting 
system,  consisting  of  60  ornamental 
standards  mounted  with  four  TJ-wutt,  type 
"C"  and  one  100-watt,  type  "C"  lamps. 
W.   J.   O'Brien  is  general  manager. 

MIAMI,  OKLA. — The  installation  of  an 
(ilectric-light  plant  and  water-works  sys- 
tem   in    Miami   is    under   consideration. 

MUSKOGEE,  OKLA.  —  The  Muskogee 
Electric  Traction  Company,  it  is  reported, 
is  contemphiting  building  a  power  plant  to 
operate  its  system.  The  proposed  plant 
will  develop  from  500  to  700  hp.  and  cost 
about  $100,000.  The  company  now  pur- 
chases energy  from  the  Muskogee  Gas  & 
Electric  Company.. 

RINGLING,  OKLA.— The  citizens  are 
considering  offering  a  franchise  to  a  private 
company  to  install  and  operate  an  electric- 
light  plant  in  Ringling  in  case  the  South- 
western Public  Service  Company  does  not 
install  a  lighting  system  soon.  The  com- 
pany has  a  franchise  to  install  a  natural 
gas  plant. 

AUSTIN,  TEX. — Bids  will  be  received 
by  Captain  J.  A.  Owens,  superintendent  of 
public  buildings  and  grounds,  Austin,  until 
July  31  for  remodeling  and  repairing  State 
power  house  in  Austin.  Plans  and  specifica- 
tions may  be  obtained  from  the  office  of 
Atlee  B.  Ayres,  state  architect,  626  Bedell 
Building,  San  Antonio,  Tex. 

AUSTIN,  TEX. — In  connection  with  the 
present  work  of  rewiring  the  State  Capitol 
building  an  electric  call  system  for  pages 
and  messengers  in  the  House  of  Repre- 
sentatives and  the  Senate  is  being  installea. 
About  $20,000  will  be  expended  in  rewiring 
the  Capitol  building.  A.  M.  Vaugh  or 
Dallas,  electrical  engineer,  has  been  en- 
gaged by  the  State  to  supervise  the  new 
wiring    system. 

DALLAS,  TEX.^The  Texas  Power  & 
Light  Company  of  Dallas  is  contemplating 
extensive  extensions  to  its  electric  trans- 
mission system,  and  also  the  erection  of  an 
additional  generating  station  in  Austin. 
The  company  recently  filed  an  amendment 
to  its  charter  increasing  its  capital  stock 
from   $13,000,000  to   $14,000,000. 

ROCKDALE,  TEX.— The  village  of  Rock- 
dale has  granted  the  Texas  Power  &  Light 
Company  of  Dallas  a  franchise  to  con- 
struct and  operate  an  electric-light  plant 
here. 

SHINER,  TEX. — The  city  of  Shiner  has 
taken  over  the  local  electric  plant,  owned 
by  F.  A.  Pagel,  Sr.,  and  will  make  ex- 
tensive improvements  to  the  system.  Im- 
provements will  also  be  made  to  the  mu- 
nicipal water-works. 

W^ACO,  TEX. — The  City  Commission  has 
awarded  a  contract  to  the  Texas  Power  & 
Light  Company  for  the  installation  of  or- 
namental street  lamps  for  a  distance  of  six 
blocks   on    Austin    Street. 


MYRTLE  CREEK,  ORE. — An  election 
will  soon  be  held  to  submit  to  the  voters 
the  proposal  to  issue  bonds  for  improve- 
ments to  the  municipal  electric-light  plant. 
Plans  for  the  proposed  improvements  are 
being  prei)ared  by  M.  D.  Germond,  engineer, 
of  Itedmond. 

SUMPTER,  ORE. — The  electric  substa- 
tion at  the  Ben  Harrison  mine  was  re- 
cently destroyed  by  fire,  causing  a  loss  of 
about  $9,000.  The  station,  it  is  understood, 
will   be   rebuilt   at   once. 

THE  DALLES,  ORE. — In  his  message  to 
the  City  Council  Mayor  Anderson  advocates 
the  installation  of  a  municipal  electric  plant 
unless  satisfactory  arrangements  can  be 
made  with  the  Pacific  Power  &  Light  Com- 
pany for  lighting  the  city. 

DUNNIGAN,  CAL. — The  Northern  Cali- 
fornia Power  Company  of  San  Francisco 
has  been  granted  a  franchise  to  extend  its 
transmission  line  from  College  City  to  Dun- 
nigan  and  to  furnish  electricity  in  Yolo 
County  and  all  the  portion  of  Yuba 
County  not  now  served  by  the  Pacific  Gas 
&   Electric   Company. 

FRESNO,  CAL. — Bids  will  be  received  by 
the  Board  of  Supervisors  of  Fresno  County, 
Fresno,  until  Aug.  8  for  the  installation  of 
an  electrolier  lighting  system  in  the  Court 
House  Park.  D.  M.  Barnwell  is  clerk  of 
board. 

SAN  FRANCISCO,  CAL. — The  merchants 
and  property  owners  on  Kearney  Street 
and  the  triangle  business  district  have  given 
their  approval  of  the  new  lighting  sy.stem, 
which  is  similar  to  the  one  planned  for 
Market  Street.  The  plan  provides  for  the 
substitution  of  new  standards  for  the  elec- 
troliers now  in  use.  Each  standard  will 
carry  one  luminous  arc  lamp  and  two  in- 
candescent lamps,  all  fitted  with  the  new 
San  Francisco'  Carrara  glass. 

TERRY",  MONT. — Charles  Boulter  of  the 
Terry  Light  &  Power  Company  has  sold  his 
interest  in  the  Terry  electric  plant  to  L.  H. 
Gaffney.  Some  alterations  and  extensions, 
it  is  understood,  will  be  made  to  the  plant. 

WHITETAIL,  MONT. — Preparations  are 
being  made  by  C.  E.  Warwick  of  Anaconda, 
Mont.,  for  the  installation  of  an  electric- 
light  plant  in  Whitetail. 

LOUISVILLE,  COL. — The  Commercial 
Association  is  interested  in  a  project  to 
establish    a    power    plant    in    Louisville. 

CARLSBAD,  N.  M. — The  Carlsbad  Light 
&  Power  Company  will  soon  begin  work  on 
the  installation  of  new  machinery  at  the 
Tansil  Dam  power  house  and  the  erection 
of  transmission  line  to  supply  electricity 
for  lamps  and  motors  in  Carlsbad  and 
vicinity.  A  125-kva.  vertical  three-phase 
alternating-current  generator  directly  con- 
nected to  a  vertical  waterwheel,  under  a 
14-ft.  head,  with  exciter,  waterwheel  gov- 
ernor, voltage  regulator  and  switchboard 
will  be  required  and  also  material  for  pole 
line.  The  company  will  also  handle  all 
kinds  of  electrical  devices  and  do  a  gen- 
eral wiring  business.  S.  B.  Richey  is 
resident    manager. 


Pacific  States 

CHENEY',  WASH. — A  petition  is  being 
circulated  in  Cheney  asking  the  Merchants 
Central  Heating  Company  of  Spokane,  now 
known  as  the  Spokane  Heat.  Light  & 
Power  Company,  to  extend  its  electrical 
service  to  Cheney.  The  city  is  now  served 
l)y  the  Washington  Power  Company  of 
Spokane,  but  its  rates  are  considered  too 
high.  • 

DEMING,  WASH. — The  Puget  Sound 
Traction,  Light  &  Power  Company,  Belling- 
ham  division,  is  planning  to  erect  a  sub- 
station in  Deming  at  once  to  serve  the  town 
and  nearby  ranchers  with  electricity.  The 
initial  installation  will  provide  for  150  hp., 
which  will  ultimately  be  increased  to  4  50 
hp.  and  the  transmission  lines  extended  to 
adjacent  neighborhoods. 

STANWOOD,  WASH.— The  City  Council 
has  granted  a  franchise  to  Warner  Marshall 
of  Boston,  Mass.,  to  supply  electricity  for 
lamps  and  motors  in  Stanwood  for  a  period 
of  50  years.  Mr.  Marshall  has  been  granted 
a  similar  franchise  in  the  city  of  Arlington, 
near  here.  It  is  understood  that  he  will 
take  over  the  power  plants  in  both  cities. 
According  to  reports  energy  will  be  ob- 
tained from  Jim  Creek  near  Arlington  and 
a  transmission  line  will  be  extended  down 
the  valley  to  Stanwood.  The  company  will 
furnish  the  towns  of  Silvana,  Norman  and 
Florence  with  electricity,  as  well  as  the 
ranches  between  Stanwood  and  Arlington. 
A  contract  for  street-lighting  has  been 
entered  into  with  the  city  of  Stanwood.  The 
new  owner  will  reconstruct  the  local  plant 
and    system. 


Canada 

PEACE  RIVER,  OLTA. — Plans  have  been 
prepared  bv  W.  D.  Cromarty,  University  of 
Alberta,  Edmonton,  for  the  installation  of 
an  electric  generating  plant  at  Peace  River. 
For  further  information  address  R.  C.  Des- 
rochers,  secretary  of  department  of  pub- 
lic works,   Otawa,  Ont. 

ORILLIA,  ONT. — The  Town  Council  has 
awarded  the  contract  for  hydraulic  equip- 
ment for  the  Swift  Rapids  power  plant  to 
the  Boving  Hydraulic  &  Engineering  Com- 
pany of  Lindsay,  at  a  cost  of  about  $140,000. 

ASSINIBOIA,  SASK. — Tenders  will  be 
received  by  J.  R.  Nolan,  secretary-treas- 
urer, Assiniboia,  until  Aug.  8  for  furnish- 
ing one  150-hp.  internal  combustion  en- 
gine, generator,  exciter,  switchboard  and 
other  apparatus ;  poles,  wire  and  line  ma- 
terial. Plans  and  specifications  may  be 
obtained  from  Murphy  &  Underwood, 
Saskatoon,    consulting    engineers. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  oflicer,  the 
Panama  Canal,  Washington,  D.  C,  until 
Aug.  7  for  structural  steel,  steel  plates, 
planished  iron,  post-hole  diggers,  electrical 
material,  gage  lamps,  drafting  instruments, 
etc.  Blanks  and  general  information  relat- 
ing to  this  circular  (No.  1065)  may  be  ob- 
tained at  the  above  office  and  at  the  offices 
of  the  assistant  purchasing  agents  24 
State  Street,  New  York,  N.  Y'.  :  614  Whit- 
nev  Central  Building,  New  Orleans,  La., 
and   Fort   Mason,   San  Francisco,   Cal. 
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l,Ks;t,;ii7.  CoNTuoi.LEU  fou  Electric  Mo- 
TOU8  ;  C'.  T.  Uondorsoii,  IMll\v;iiikoe,  Wis. 
App,  niod  Oct.  28,  1913.  Provides  fur 
both   Hold   and   bultory   ooinimitatlon. 

l.lMi.y.'iti.  CoMitiNATioN  Switch  I^ock  ;  J. 
11.  JetYries.  liiKltwood,  Ciil.  App.  rtled 
Sept.   20,  19ir>.     For  ignition  circuits. 

1,1S9,9G0.  iNSUi.ATiNu  UusiiiNO ;  J.  B. 
Johnson,  Laurel,  S.  D.  App,  filed  April 
;iO,  1914.  For  passing  a  wire  through  a 
wall. 

1. 189,99-1.  Gas  Dkvick  ;  K.  C.  Obermeyer, 
Nesses  City,  Mich.  App.  filed  March  11. 
1916.  Ignites  gas  when  valve  is  turned 
on. 

1.189.996.  INCANDKSCENT  Klectric  Lamp  ; 
J.  A.  Orange,  Sclienectady,  N.  Y.  App. 
filed  April  19,  1913.  Filament  mounted 
at  ends  of  long  supporting  reflectory 
leads. 

1.189.997.  Motor;  M.  Osnos,  Berlin.  Ger- 
many. App.  filed  Dec.  24,  1913.  For 
electric  locomotives  operated  from  recti- 
fier's systems. 

1,190,018.  Electrical  Starting  Device;  J. 
L.  Schurenian  and  C.  J.  Anderson,  Chi- 
cago, 111.  App.  filed  Jan.  21,  1910.  At 
no  time  does  the  shaft  operate  against 
the  load  of  all  the  switches. 

1,190,025.  Battery  Separator;  J.  M. 
Skinner,  Philadelphia,  I'a.  App.  filed 
Dec.  31,  1914.  Wooden  plate  with  lami- 
nations at  right  angles  to  its  plane. 

1,190,032.       Automatic    Electric    Switch  ; 

5.  S.  Stahl,  Connellsville,  Pa.  App.  filed 
Nov.  27,  191.').  Swinging  arm  flexibly 
connected   witii  switch   blades. 

1,190,041.  Electric  Switch  Indicator;  G. 
B.  Thomas,  Bridgeport,  Conn.  App.  filed 
June   4,   1913.     For  pull   socket   switches. 

1,190,048.  Dynamo  Electric  Machine; 
H.  Treitel,  Charlotteberg,  and  K.  Sul- 
zerger,  Berlin,  Germany.  App.  filed  Sept. 
23,  1914.  Provides  for  only  local  circu- 
lation of  air  within  the  machine. 

1.190.053.  Alarm  for  Paper  Making  Ma- 
chines ;  W.  Westcott,  Watertown,  N.  Y. 
App.  filed  Sept.  23,  1914.  Indicates  break 
in   the  paper. 

1.190.054.  Induction  Motor;  J.  B.  Ward, 
Lynn,  Mass.  App.  filed  Jan.  20,  1915. 
Has   annular   laminations. 

1.190.060.  Electric  Switch;  G.  Wolff, 
Hermsdorf,  near  Berlin,  Germany.  App. 
filed  June  4,  1913.  Overload  circuit 
breaker  latch  construction. 

1.190.061.  Thermostat  ;  J.  J.  Wood,  Fort 
Wayne,  Ind.  App.  filed  June  25,  1914. 
Quick  acting  for   heavy   currents. 

1,190.066.  Electromagnetic  Relay;  A.  P. 
Young,  Kenilworth,  and  A.  H.  St.  C.  Wat- 
son. Coventry,  England.  App.  filed  May 
21,    1915.      Plurality  of  armatures. 

1,190,086.  Telephone  Circuit  ;  A.  E. 
Beachum,  Polkton,  N.  C.  App.  filed  May 
20,  1914.  Transmitter  of  increased  effi- 
ciency. 

1,190,090.  Electric  Flash  Lamp;  C.  A. 
Bennett,  Gait,  Cal.  App.  filed  Oct.  16, 
1915.  Applied  to  top  of  ordinary  dry 
cell. 

1.190.103.  Switch;  J.  R.  Byrne,  Schenec- 
tady, N.  Y.  App.  filed  Nov.  12,  1913. 
Key    switch    with    snap    action. 

1.190.104.  X-Ray  Tube;  C.  E.  Campbell, 
Lynn,  Mass.  App.  filed  April  5,  1913. 
Target   support   and   heat   dissipation. 

1,190,115.  Speed-Limiting  Device  for 
Motor-Driven  Vehicles  ;  O.  W.  Comp- 
ton,  Independence,   Kan.     App.   filed  May 

6,  1915.  Cuts  off  motor  at  predetermined 
speed   of  travel. 

1,190,120.  Electrical  Winding;  E.  E.  F. 
Creighton,  Schenectady,  N,  Y.  App.  filed 
Nov.  25,  1914.  Delays  building  of  high 
voltage    in    transformers. 

1,190,122.  Electrolytic  Cell  and  the 
Process  of  Electrolyzing  Metal  ;  C. 
Dantsizen,  Scotia,  N.  Y.  App.  filed  March 
20,  1915.  Obtaining  magnesium  in  large 
glasses. 

1,190,135.  Means  for  Preventing  Corona 
Losses  ;  G.  Paccioli,  Pittsfield,  Mass. 
App.  filed  April  27,  1911.  Plurality  of  in- 
sulating connected  in  multiple. 

1,190,140.  Protective  Device;  J.  J.  Frank, 
Pittsfield,  Mass.  App.  filed  June  16, 
1913.     For  transformers. 

1,190,143.  Swing  Truck;  C.  H.  Gaskill, 
Philadelphia,  Pa.  App.  filed  Dec.  6,  1915. 
Extended  wheelbase  for  curves  of  small 
radius. 

1,190,150.  Speed  Control  of  Direct-Cur- 
rent Motors  ;  H.  V.  Green,  Chicago,  111. 
App.  filed  May  27,  1914.  Holds  spped 
constant. 

1.190.156.  Submarine  Telegraphy  or 
Telephony  ;  W.  Hahnemann,  Kiel,  Ger- 
many. App.  filed  Feb.  17,  1913.  Involves 
submerged  electrodes. 

1.190.157.  Electrical  Instrument;  C.  I. 
Hall,  Fort  Wayne,  Ind.  App.  filed  Sept. 
14,  1914.     Current  demand  indicator. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents  issued 
July  11,  19 16,  prepared  by  Mitcliell 
&  AUyn,  41   Park   Row,  New  York. 


1,190,159.  Arc  Lamp;  C.  A.  B.  Halvorson, 
Jr.,    Lynn,    Mass.       App.    filed    Sept.    16, 

1914.  Novel  outer  globe  and  support. 
1,190,162.      MjiTHOi)  OP  I'RODUCING  a  Flam- 
ing OR  Luminous  Arc;  J.  L.  R.  Hayden, 
Schenectady,   N.    Y.      App.    filed   April   25, 

1911.  One  electrode  gives  vapors  for  arc 
and  the  other  gives  steady  vapors. 

1,190,167.  Automatic  Control  for  Flash 
Boilers  ;  G.  H.  Hill,  Schenectady,  N.  Y. 
App.  filed  May  25,  1915.  Controls  tem- 
perature on  flow  of  water. 

1.190.175.  Ignition  System  ;  C.  F.  Keter- 
ing,    Dayton,    Ohio.      App.    filed    March   4, 

1912,  Advancing  and  retarding  mechan- 
ism. 

1.190.176.  Illuminated  Sign  or  Electro- 
graph  ;  E.  J.  Kingsbury,  Juneau,  Alaska. 
App.  filed  Dec.  29,  1914.  Single  machine 
plurality  in  monogram  units. 

1,190,185.  Automatic  Telephone  System; 
T.  G.  Martin,  Chicago,  111.  App.  filed 
Aug.  11,  1913.  Operating  relays  and 
magnets  connected  with  a  battery. 

1.190.189.  Electric  Switch  ;  G.  B.  Pilking- 
ton,  Waterbury,  Conn.    App.  filed  Sept.  9, 

1915.  Operates  by  pinching  two  buttons 
together. 

1.190.190.  Carbon  Contact  Holder;  C.  M. 
Proctor,  Detroit,  Mich.  App.  filed  March 
16,  1914.  Clip  construction  for  holding 
contact  button  or  bell,  etc. 


No.    1,190,641. 


Connection   for    Electric 
Conduits 


1,190,205.  Thermostat;  I.  E.  Storey,  Los 
Angeles,  Cal.  App.  filed  March  3,  1914. 
Convaco-convex   expansible  plate. 

1.190.207.  Bell-Sounding  Mechanism;  F. 
Williams,  Somerville,  Mass.  App.  filed 
May  10,  1913.     For  schools. 

1.190.208.  Method  of  Making  Welds  with 
Pieces  of  Coated  Metal  and  Product 
Thereof  ;  W.  E.  Williams,  Chicago,  111. 
App.  filed  Sept.  8,  1913.  Spot-welding 
galvanized   iron   to   black   iron. 

1.190.243.  Speed  Governor  for  Electric 
Motors  ;  H.  J.  McMahan,  Monessen,  Pa. 
App.  filed  Dec.  5,  1911.  Governs  electric 
motor    operation. 

1.190.244.  Contact  Breaker  Device  for 
Electromagnetic  Vibrating  Members  ; 
A.  H.  Maitre  and  V.  H.  G.  Martin,  Rouen, 
France.  App.  filed  March  7,  1914.  Em- 
bodies a  breaking  disk. 

1,190,247.  Railway  Signaling  System  ; 
H.  A.  Wagner,  Short  Hills,  N.  J.  App. 
filed  June  11,  1908.  In  connection  with 
semaphore    system. 

1,190,259.  Telegraph  Key;  R.  M.  Allen, 
E.    Orange,    N.    J.       App.    filed    May    29, 

1914.  Semi-automatic. 

1,190,286.  Insulator  ;  E.  Harlan,  Fresno, 
Cal.  App.  filed  Jan.  12,  1914.  Has  two 
bearing  points  for  the  tie  wire. 

1,190,289.  Electric  Water  Heater;  A. 
Herz,    Chicago,    111.      App.    filed    May    24, 

1915.  May  heat  part  only  or  entire  cir- 
culatory  system. 

1,190,291.  Method  of  and  Apparatus  for 
Varying  the  Speed  of  Electric  Meters 
on  Reversal  of  Current  Flow  ;  J.  H. 
Hodde,  Springfield,  111.  App.  filed  Nov. 
1,  1912.  Lugs  slower  on  charging  of 
battery   than   on   discharge. 


1,190,295.  Automatic  Gas  Liuuteu  ;  B  F 
Keith,  Jielton,  Tex.  App.  filed  Feb!  4 
1915.  ALlacliable  to  ordinary  auloniobil. 
gas   lamps. 

1.190.297.  Lighting   System   for  Elkctri 

CALLY  I'ROPKLLED  VEHICLES  ;  D.  Klniii 
burgh,  Chicago,  111.  App.  filed  Dee.  14 
1914.  Lowering  of  trolley  pole  in  enter 
ing  tunnel    throws  lighting  switch. 

1.190.298.  Speed  Indicator;  F.  S.  Kirl< 
Enid,  Okla.  App.  filed  July  24  191,-, 
Gives  alarm  when  vehicle  exceeds  pre 
determined  speed. 

1,190,304.  Ampere  Hour  Meter;  R.  q 
Lanphier,  Springfield,  111.  App.  filed  Nov 
16,  1911.  For  use  on  discharge  of  stor 
ago  batteries. 

1,190,308.  Incandescent  Lamp  Socket;  h 
M.  Levy,  New  York,  N.  Y.  App.  flier 
Nov.  24,  1914.  For  detecting  break  it 
series-connected  lamps. 

1,190,332.  Electric  Sound  I'roducer;  m 
L.  Severy,  Arlington  Heights,  Mass.  Apn 
filed  Feb.   18,  1907.     Telephonic  music. 

1,190,359.  Electric  Switch  ;  C.  J.  Ziglei 
and  W.  P.  Holden,  Chicago,  111.  Apu 
filed  Feb.  14,  1914.  Twisted  contaci 
blades. 

1,190,366.  Automatic  Circuit  Controller 
R.  D.  Ashley,  Oakland,  Cal.  App.  filet 
,  Aug.  9,  1915.  Varies  resistance  on  ab 
normal  fluxation. 

1,190,405.  Battery  Box;  C.  M.  Hatter, 
beiger,  Kettle  Kiver,  Minn.  App.  fllec 
July  27,  1915.  Cells  automatically  con 
nected. 

1,190,412.  Electrode  for  Devices  foi 
Varying  Electrical  Resistance  ;  W.  G 
Hudson,  New  York,  N.  Y.  App.  filed  Feb 
19,  1914.  Tungsten  filament  with  cove: 
of  tantalum. 

1,190,447.  Hot  Point  Pen;  R.  W.  Munge. 
and  A.  E.  McGinley,  Tacoma,  Wasii 
App.  filed  Oct.  26,  1914.  Side  member: 
of  larger  cross-section  than  the  crosi 
member. 

1,190,481.  Electrical  Transformer;  g 
W.  Terhorst,  Pittsburgh,  Pa.  App  filei 
Aug.  29,  1912.  Has  projections  for  secur 
ing  the  windings. 

1,190,485.  Electric  Meter;  M.  E.  Turner 
Cleveland,  Ohio.  App.  filed  June  16 
1910.  Attachment  for  indicating  maxi 
mum   integrated   current   demands. 

1,190,490.  Blectrotherapeutic  Apparatus 
W.  L.  Walter,  Pueblo,  Col.  App.  filec 
Nov.  7,  1914.  For  intermittently  admin 
istering  energy   to   patient. 

1,190,502.  Support;  R.  Anderson,  Racine 
Wis.  App.  filed  Jan.  21,  1916.  For  hold 
ing  a  lamp  supporting  arm  in  differen 
positions. 

1.190.524.  Terminal  Connector;  H.  A 
Douglas,  Bronson,  Mich.  App.  filed  Aug 
5,   1913.      For  coupling  cord  sections. 

1.190.525.  Terminal  Connector;  H.  A 
Douglas,  Bronson,  Mich.  App.  filed  Aug 
5,  1913.  Simple  means  for  securing  o 
wire  ends. 

1.190.526.  Electrical  Contact  Devici 
FOR  Train  Couplings  ;  V.  S.  Durbin,  St 
Louis,  Mo.  App.  filed  July  5,  1912.  Madi 
preliminary    engagement. 

1,190,534.  Trolley  Replacer  ;  H.  H 
Fisher  and  W.  C.  Barnes,  Evansville 
Ind.  App.  filed  Sept.  13,  1915.  Auto 
matic   in   operation. 

1,190,548.  Telephone  Receiver;  W.  W 
Henry,  Wollaston,  Mass.  App.  filed  Ma: 
3,  1915  Flexible  but  has  no  exposei 
cord. 

1,190,570.  Spark  Intensifier  for  SPARt 
Plugs  ;  G.  R.  Meissner,  Albia,  Iowa 
App.  filed  Oct.  16,  1914.  Has  adjustable 
sciew   electrodes. 

1,190,588.  Relay;  W.  E.  Rogers,  Trenton 
Mich.  App.  filed  March  8,  1913.  Retard 
ing  device  for  armature. 

1,190,608.  Buzzer;  R.  I.  Utter,  Chicago 
111.  App.  filed  Sept.  8,  1914.  Fine  linl 
chain  serves  in  place  of  ordinary  con 
tacts. 

1,190,610.  Welding;  J.  G.  Wallace,  Phila 
delphia,  Pa.  App.  filed  Feb.  16,  191= 
Metallic  rods  and  wooden  spacing  blocfc 
between   plates. 

1,190,621,  Breakswitch  ;  G.  E.  Barstow 
Lynn,  Mass.  App.  filed  Oct.  16,  1909 
Meeting  faces  brought  in  flat  squar 
contact. 

1,190,625.  Telegraph  Key;  W.  A.  Boyd 
Brooklyn,  N.  Y.  App.  filed  May  29,  1914 
Two  pivoted  levers  movable  by  a  floatin; 
key   lever. 

1,190,641.  Connection  for  Electric  Con 
DUiTS ;  B.  E.  Greaves,  Syracuse,  N.  "i 
App.  filed  July  25,  1912.  Packing  rini 
makes  a  tight  joint. 

1,190,647.  Electromagnet;  E.  Hedens 
koog,  Muskegon,  Mich.  App.  filed  Fee 
28,  1916.  For  setting  pins  in  bowlini 
alleys. 
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Industry  Handicapped  at  Niagara  Falls 

BUSINESS  men  of  Buffalo  and  Niagara  Falls  have 
succeeded  in  bringing  a  congressional  committee 
to  view  Niiigara  Falls  and  the  cities  and  industries  de- 
pendent on  it  for  power.  Their  aim  is  to  get  some 
relief  either  in  the  shape  of  a  permit  to  use  the  4400 
cu.  ft.  of  water  per  second  still  available  to  the 
United  States  for  power  purposes  under  the  treaty  or 
additional  diversion  of  water  from  the  stream.  That 
which  is  still  available  can  be  turned  to  instant  use 
by  the  power  companies  who  have  the  necessary  tur- 
bines and  generators  standing  idle;  but  the  80,000  hp. 
will  be  gobbled  up  at  once  so  great  is  the  demand  for 
power.  The  relief  would  therefore  only  be  temporary, 
yet  such  relief  is  better  than  none.  Much  that  Con- 
gress should  know  was  imparted  to  the  committee  by 
the  electrochemists  and  we  trust  most  of  it  sunk  in. 
There  is  a  lot  of  tom-foolery  about  Niagara  Falls  in- 
dulged in  by  people  who  never  saw  the  place.  Its 
industries,  which  many  other  cities  covet,  are  of  more 
importance  to  the  inhabitants  of  that  place  and  to  the 
country  as  a  whole  than  the  mighty  cataract  itself. 
Yet  through  some  freak  of  human  frailty  the  power 
companies  as  well  as  the  users  of  power  there,  are 
looked  upon  as  vandals,  despoilers  of  the  country's 
scenic  grandeur,  lacking  in  finer  sensibilities,  art  and 
patriotism,  and  having  but  one  consuming  passion — 
to  use  every  drop  of  water  plunging  over  the  precipice 
at  that  point. 

Pride  in  Industry 

PENNSYLVANIA  is  proud  of  her  coal  mines,  her 
iron  foundries  and  her  steel  mills  because  they  mean 
wealth  to  her  people.  Though  the  owners  thereof  rob 
the  hidden  treasures  of  earth,  mar  the  scenery  with 
huge  banks  of  culm  and  slag,  and  darken  the  heavens 
with  their  smoke,  it  is  the  dirt  of  industry  and  her 
people  love  to  see  it.  On  the  other  hand,  the  power 
plants  at  Niagara  Falls  are  temples  of  art,  finer  and 
grander  than  the  public  edifices  of  the  city.  They 
are  not  eyesores,  belch  forth  no  black  smoke  and  use 
the  power  in  the  falling  water  without  harming  or 
consuming  it.  Niagara's  electrochemical  industries 
are  the  greatest  in  the  world,  are  indispensable  to 
many  other  industries  in  the  country  and  because  of 
power,  labor  and  market  conditions  cannot  easily  be 
moved.  Considering  the  number,  size  and  importance 
of  her  industries,  Niagara  Falls,  N.  Y.,  is  one  of  the 
cleanest  manufacturing  centers  in  the  country,  and 
yet  the  state  of  New  York  evinces  no  pride  apparent- 
ly in  their  possession.  The  city  and  state  must  be- 
stir themselves  lest  these  industries  be  lost  to  them 


and  the  federal  government  also  must  do  its  share  if 
they  are  not  to  leave  the  country  and  locate  under  more 
favorable  circumstances,  as  some  have  already  done,  in 
Canada,  France  and  Norway. 

Nearness  to  Market  Essential 

AS  POINTED  out  elsewhere  in  this  issue,  the  great 
waterpowers  of  the  West  are  not  attractive  to  the 
electrochemical  industry  because  of  their  distance  from 
raw  material  and  from  the  market.  The  electrochem- 
ical industry  was  born  and  reared  at  Niagara  Falls 
and  there  is  no  reason  why  it  should  not  be  retained 
there.  Erroneous  impessions  prevail  that  the  elec- 
trochemists seek  to  rob  the  falls  of  their  beauty,  for 
their  own  selfish  ends.  Such  is  not  the  case.  Electro- 
chemists  seek  not  only  to  preserve,  but  to  enhance  the 
beauty  of  Niagara  Falls  by  the  installation  of  a  sub- 
merged dam  which  will  regulate  the  flow  and  at  the  same 
time  permit  the  diversion  of  more  water  for  power 
purposes.  This  is  a  matter  which  can  be  passed  on 
by  an  engineering  and  arts  commission  made  up  of 
representatives  from  the  United  States  and  from  Can- 
ada. Left  as  it  is,  the  cataract  in  time  will  no  longer 
be  inspiring.  Congress  should,  therefore,  place  the 
matter  in  the  hands  of  a  joint  commission  to  report 
impartially  on  a  plan  for  preserving  its  beauty.  It  is 
possible  to  improve  the  scenic  appearance  of  Niagara 
Falls  and  at  the  same  time  divert  considerably  more 
water  for  power  purposes.  Fortunately  these  two 
conditions  go  hand  in  hand  and  are  not  inimical  as  so 
many  people  seem  to  imagine. 


Basing  Selling  Policy  on  Service 

SERVICE  is  the  thing  which  determines  continuous 
prosperity  in  the  central  station  business.  When  a 
contract  is  taken  and  a  new  customer  wired  in,  the  real 
responsibility  of  the  supply  company  is  only  beginning. 
In  the  long  run  its  prosperity  depends  on  the  thorough- 
ness with  which  the  territorial  resources  are  utilized, 
not  on  the  amount  of  connections  made  in  any  month 
at  prices  that  are  barely  on  a  paying  basis.  Contract 
agents  are  too  commonly  rated  on  gross  output  sold  in- 
stead of  on  the  effectiveness  with  which  they  have 
worked  up  their  territory  and  the  rarity  of  complaints 
from  their  customers. 

The  result  is  that  many  prospects  are  overlooked, 
much  small  but  remunerative  business  is  neglected,  and 
larger  but  relatively  unremunerative  customers,  whose 
service  is  a  perpetual  source  of  wrangling,  give  the  agent 
an  altogether  undeserved  reputation  as  a  hustler.  The 
spirit  of  the  selling  policy  suggested  by  Mr.  Learned  on 
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another  page,  therefore,  seems  particularly  in  line  with 
the  needs  of  the  average  central  station. 

By  Mr.  Learned's  plan  every  employee  of  the  com- 
pany is  made,  by  a  very  simple  system  of  prizes,  a  vol- 
unteer forager  for  new  business,  always  keeping  an  eye 
out  for  the  sources  of  profit  to  the  organization.  Em- 
ployees report  the  prospects  so  that  they  may  be  placed 
in  the  proper  hands  for  working-up  by  the  contract  de- 
partment. One  is  often  amazed,  in  going  through  the 
territory  of  a  supply  company,  at  the  amount  of  ground 
untouched,  passed  over  as  not  worth  while  or  neglected 
from  inattention.  The  method  of  all-round  watchful- 
ness is  certain  to  lead  to  better  results.  We  are  tempted 
to  suggest  in  addition  that  numerous  prospects  reported 
in  a  given  salesman's  territory  form  a  certain  sign  of 
misdirected  effort,  or  negligence,  or  perhaps  of  too  great 
territory  covered,  and  that  an  investigation  of  the  cir- 
cumstances is  called  for.  Few  companies  can  keep  a 
selling  force  big  enough  to  cover  their  territory  properly 
and  efficiently,  but  all  can  at  least  make  an  effort  to 
work  the  ground  thoroughly  as  far  as  they  go.  The 
team  work  necessary  to  this  end  means  that  every  em- 
ployee should  be  on  the  lookout  for  anything  that  may 
help  on  the  common  cause,  and,  as  Mr.  Learned's  paper 
shows,  it  is  a  very  easy  matter  to  stimulate  an  interest 
that  will  bring  prompt  results  in  increased  business. 


Doing  Business  in  Rural  Communities 

THE  N.  E.  L.  A.  committee  report  from  the  Iowa 
section  contains  much  of  interest  to  transmission 
companies  doing  business  in  rural  communities,  as  it 
has  been  shown  many  times  that  good  business  may  be 
had  from  farmers.  The  chief  difficulty  to  be  met  is  the 
wide  scattering  of  customers  which  results  in  dispro- 
portionately large  overhead  charges  and  costs  of  mainte- 
nance in  distribution.  As  a  rule  the  territory  can  be 
reached  only  by  lines  operating  at  fairly  high  voltage. 
The  result  on  the  individual  installation  is  that  one  must 
either  provide  small  transformers  to  step  down  from 
the  transmission  voltage  to  that  suitable  for  lighting 
and  motors,  or  reduce  the  voltage  twice,  once  for  a  scat- 
tered group  of  customers  and  again  for  each  one  of 
the  group.  It  is  clear,  therefore,  that  the  costs  must 
run  high  and  that  in  one  way  or  another  the  company 
must  be  recouped. 

One  of  the  interesting  remedies  suggested  is  the 
possibility  of  co-operative  action  among  the  farmers, 
building  on  their  own  account  a  distributing  system, 
buying  energy  at  wholesale  through  a  single  meter  from 
the  transmission  company  and  distributing  it  as  re- 
quired among  the  members  of  the  organization.  Al- 
though this  has  actually  been  done  in  comparatively  few 
instances,  it  has  not  infrequently  been  recommended, 
and  it  has  some  advantages.  For  one  thing,  it  gives  the 
users  a  full  comprehension  of  the  real  costs  and  diflfi- 
culties  of  a  scattered  service.  At  the  same  time  it  per- 
mits them  to  get  power  on  favorable  terms  by  purchase 
at  wholesale.  They  take  the  responsibility  of  service  in 
return  and  from  familiarity  with  it  get  a  broader  vicvv' 


of  the  transmission  situation.     Fortunately  the  costs  ofj! 
rural  lines  can  be  kept  down  to  modest  figures;  there  isii 
practically  no  substation  burden,  save  in  maintenance, 
and  the  i)lan  encourages  the  spirit  of  team  work  in  the 
community — always  a  good  thing. 

But  there  are  many  cases  in  which  co-operative  action 
seems  inexpedient  or  is  difficult  to  secure.  These  mu.st 
be  dealt  with  by  the  transmission  company.  The  com- 
mittee recommends  that  in  general  the  farmer  or  any 
other  isolated  customer  should  pay  for  the  necessary 
connecting  lines,  to  be  owned  and  maintained  by  the 
company  under  its  own  franchise.  The  transformers 
and  auxiliary  apparatus  should  then  be  installed  and 
maintained  by  the  company,  and  a  rate  charged  suf- 
ficient to  cover  the  additional  costs  of  service  to  the 
scattered  customers.  It  strikes  us  that  if  this  scheme 
were  followed  the  rates  would  often  be  forbid- 
ding. It  is  not  a  generally  recognized  policy  to  make 
a  rate  higher  for  a  distant  customer  than  for  one  who 
is  lucky  enough  to  be  near  the  lines,  and  it  is  a  grave 
question  whether  the  commissions  would  recognize  the 
necessity  for  such  a  procedure.  It  would  seem  best  to 
make  any  differential  charge  on  the  basis  of  a  minimum 
monthly  guarantee,  or  by  a  lease  charge  on  extension 
line  and  transformers,  rather  than  by  any  change  of 
rate  for  rural  service.  To  build  up  much  load  of  this 
sort  the  transmission  company  must  in  some  way  help 
in  the  financing  of  the  extension  work  much  as  it  often 
does  in  a  housewiring  campaign. 


Magnetic  Amplifier  in  Radio  Work 

REFERENCE  is  made  in  our  Digest  this  week  to 
the  operation  of  a  magnetic  controller  for  telephonic 
current  amplification  in  radio  telephony.  The  mode  of 
operation  of  this  magnetic  amplifier  is  very  interesting. 
The  ordinary  telephone  transmitter,  as  usad  in  wire 
telephony,  only  delivers  and  controls  a  relatively  feeble 
alternating  current  and  power.  The  human  voice  does 
not,  in  itself,  represent  a  large  amount  of  power  in 
sound,  and  the  ordinary  carbon  transmitter  is  designed 
rather  for  definiteness  and  reliability  in  service,  than 
for  amplification  purposes.  In  radio  telephony,  alter- 
nating current  power  of  vocal' outline  must  be  developed 
lavishly  at  the  sending  antenna,  if  the  voice  is  to  be 
heard  and  interpreted  at  great  distances.  Consequently, 
long-distance  radio  telephony  calls  for  the  amplification 
of  vocal  power  in  alternating-current  form. 

In  the  magnetic  amplifier  the  magnetic  permeability 
of  iron  and  steel  is  the  source  of  action.  Iron  is  mag- 
netically the  great  marvel  of  the  world.  Without  iron, 
and  its  high  magnetic  permeability,  the  modern  dynamo 
could  not  exist.  It  is  not  too  much  to  say  that  practi- 
cally all  electrical  engineering  is  based  upon,  or  depends 
upon,  the  magnetic  properties  of  this  wonderful  metal. 
The  impedance  of  a  reactor,  whose  coil  carries  an  alter- 
nating current,  depends  upon  the  permeability  of  the 
laminated  steel  in  its  core.  If  the  steel  is  nearly  satu- 
rated, the  core  virtually  behaves  as  though  it  were  made 
of  wood.     If,  on  the  contrary,  the  steel  is  operated  at  a 
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luitably  low  magnetic  density,  the  magnetic  flux  de- 
eloped  in  the  core  may  be  thousands  of  times  greater 
han  if  the  core  were  wood. 

In  the  telephonic  amplifier,  the  voice  currents  are  car- 
•ied  from  a  local  transmitter  through  a  coil  on  the  re- 
ictor  in  such  a  manner  that  the  voice  currents  can  rap- 
dly  alter  the  permeability  of  the  core,  and  so  that  al- 
ernating-current  from  a  high-frequency  generator, 
)assing  through  the  working  coil  of  the  reactor,  has  its 
mpedance  constantly  changed  by  the  independent  action 
)f  the  voice  currents.  This  vocally  varied  impedance  is 
hen  connected,  either  in  series  or  in  parallel  with  the 
lending  antenna,  so  that  the  alternating-current  power 
■mitted  from  the  antenna  into  surrounding  space  is 
arge,  and  is  powerfully  varied  in  accordance  with  the 
ocal  tones  at  the  transmitter.  We  may  hope  to  see 
his,  or  some  similar  device,  developed  to  such  a  degree 
hat  a  man  talking  to  a  transmitter  with  a  watt  or  two 
)f  acoustic  power,  may  cause  his  associated  antenna  to 
alk  with  hundreds  of  kilowatts  of  alternating-current 
)ower.  The  ancient  Greeks  boasted  of  their  Stentor, 
vith  his  brazen  lungs ;  but  the  future  electrical  Stentor 
nay  have  a  100-kw.  voice.  It  is  to  be  hoped  that  such 
remendous  utterances  may  be  both  musical  and  capti- 
vating, for  the  world  would  be  a  dreary  globlet  with 
;00-kw  nasal  voices  perpetually  shouting  platitudes  to 
he  ethereal  vault. 


Engineering  Experiment  Stations 

[T  is  now  generally  accepted  that  the  system  of  Agri- 
cultural Experiment  Stations  established  in  the  United 
states  by  the  federal  government  has  been  both  suc- 
lessful  and  remunerative.  The  difficulties  in  the  way  of 
ipplying  science  to  farming  and  agriculture  are  prob- 
ibly  greater  than  would  be  found  in  applying  science  to 
my  other  industry.  This  is  not  because  of  the  highly 
ieveloped  existing  condition  of  either  knowledge  or 
)ractice  in  agricultural  industries.  It  is  because  of  the 
idverse  attitude  of  mind  which  necessarily  has  to  be 
)vercome  before  scientific  progress  can  be  made  in 
'arming. 

The  work  of  the  farm  is  coeval  with  civilization.  It 
s  essentially  a  business  of  tradition  and  time-honored 
customs.  The  rotation  of  crops  is  said  to  have  been 
cnown  and  practised  in  ancient  Egypt.     The  advent  of 


new  ideas  is  apt  to  be  regarded  by  the  farmer  with  sus-  • 
picion.  He  has  a  lively  recollection  of  past  failures  due 
to  unfortunate  innovations.  Moreover,  an  experiment 
in  a  machine  shop  may  perhaps  prove  its  success  in  a 
single  day ;  whereas  an  experiment  with  crops  commonly 
requires  a  year  for  its  first  trial.  It  is,  therefore,  not 
to  be  wondered  at  that  farmers,  as  a  body,  regard 
experiment  stations  as  an  experiment. 

On  the  other  hand,  the  same  mental  inertia  and  con- 
servatism which  keep  the  farmer  on  the  side  of  caution 
in  adopting  changes  of  conditions  and  technique,  tend 
to  make  him  an  earnest  advocate,  when  once  won  over 
by  demonstration  and  achievement,  so  that  the  fact  that 
farmers  are  now  sending  their  sons  to  agricultural 
schools  and  stations  indicates  that  the  old  order  of  the 
open  field  and  closed  mind  is  already  departing  to  keep 
old  traditions  company. 

In  engineering  and  the  manufacturing  industries 
there  is  not  and  never  has  been  the  same  thickset  hedge 
of  established  beliefs  to  penetrate.  The  manufacturer 
is  either  already  convinced,  or  ready  to  be  convinced, 
concerning  the  advantageous  possibilities  of  invention, 
scientific  application,  and  economic  studies  in  improving, 
and  increasing  output. 

The  Newlands  bill,  now  pending  in  Congress,  seeks  to 
do  for  the  engineering  and  mechanical  industries  what 
has  already  been  done  under  less  favorable  conditions  in 
agriculture.  It  proposes  to  establish  an  engineering 
experiment  station  in  each  State  for  the  purpose  of 
carrying  on  researches,  investigations  and  experiments 
looking  toward  the  progress  of  the  industries  and  in- 
dustrial arts.  The  annual  sum  of  $15,000  is  to  be  ap- 
propriated for  each  such  State  engineering  experiment 
station. 

There  can  be  no  doubt  that  if  this  plan  is  properly 
and  economically  carried  out  it  should  prove  amply 
remunerative,  not  merely  in  a  financial  way,  but  also 
in  facilitating  intercourse  between  science  and  industry, 
so  that  engineering,  on  the  one  hand,  may  be  invited  to 
pay  attention  to  practical  problems,  and  industrial  es- 
tablishments, on  the  other  hand,  may  be  more  generally 
prompted  to  attack  their  problems  in  a  sound  and  scien- 
tific way.  The  leading  manufacturing  establishments 
have  already  had  to  do  so  in  order  to  succeed.  The 
rank  and  file,  with  a  little  encouragement,  will  rapidly 
follow  suit. 


Next  week,   in   the    first  or   public-re- 
lations   number    for    August,    a    leading 
contribution  will  point  out  "The  Objects 
of    Modern    Co-operation,"    outlining    the    development 
of  the  new  attitude  in  the  industry  which  makes  for  a 
better  understanding  of  production,  overhead  and  sell- 
ing expense.     The  costs  of  superseded  equipment  con- 
sidered as  a  proper  part  of  the  capitalization  of  a  pub- 
lic-utility   corporation    which    has    borne    past   burdens 
of  expenditures  for  abandoned  elements  of  plant,  are 
discussed  in  another  leading  article.     The  recent  trend 
of  regulatory  opinion  is  illustrated  in  the  review  of  an 
important  case  decided  by  the  Illinois  public  service  com- 
mission to  be  presented  in  the  same  number.    The  issue 


The  Coming  Issues  ^^  ^"^-  ^^  is  the  station-operating  is- 
sue of  the  month,  in  which  among  discus- 
sions of  other  problems  will  appear  an 
article  on  reducing  costs  in  the  steam  generating  ends 
of  electric  stations.  A  method  of  calculating  transmis- 
sion lines  will  also  be  presented.  The  engineering  num- 
ber follows  as  the  third  issue  for  the  month,  and  the 
fourth  issue  will  contain  articles  and  features  on  com- 
mercial and  industrial  practice  with  special  reference  to 
the  opening  of  the  fall  season.  The  second  or  August 
number  of  ELECTRICAL  Merchandising,  the  new  publi- 
cation which  extends  to  the  electrical  trade  the  editorial 
service  of  the  Electrical  World  organization,  will  ap- 
pear  on   the   fifteenth  of  the   month. 
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Photograph  from  Underwood  &  Vnderwooi 
VIEW    OF    ASHEVILLE,    N.    C,    SHOWING    SECTION    INUNDATED    BY    LAST  WEEK'S  FLOOD 


Chronicle  of  Events 
of  the  Industry  and 
of  Important  Move- 
ments  in   the  Field 


NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


CONVENTION  OF  CALIFORNIA 

CONTRACTORS  AND  DEALERS 

Organization  at   Stockton   Meeting   Lays   Plans  for 

Amalgamating  the  Several  Associations  of  Five 

Western  States  and  British  Columbia 

The  seventh  annual  convention  of  the  California  Asso- 
ciation of  Electrical  Contractors  &  Dealers  was  held  at 
Stockton,  Cal.,  July  14,  15  and  16,  with  a  total  of  175 
present.  The  first  two  days  were  devoted  to  business 
sessions  and  the  third  day,  was  given  over  to  a  boat  trip 
down  the  Sacramento  River. 

In  addition  to  those  who  registered  f-"om  the  several 
districts  comprised  in  the  association,  outside  organiza- 
tions were  represented  as  follows :  Los  Angeles  con- 
tractors, G.  E.  Arbogast,  F.  E.  Newbery  Electric  Com- 
pany, Los  Angeles;  Oregon  Electrical  contractors,  J.  R. 
Tomlinson,  secretary  Oregon  Electrical  Contractors' 
Association;  Washington  Electrical  Contractors,  H.  L. 
Tingling,  Edwards-Tingling  Company,  Spokane.  The 
presence  of  these  representatives  made  it  possible  to 
draw  up  tentative  by-laws  for  the  Western  States  Asso- 
ciation of  Electrical  Contractors  &  Dealers,  in  which  it 
is  hoped  that  the  interests  in  five  States  and  British 
Columbia  will  be  united.  These  by-laws  are  to  be  cir- 
culated among  the  several  associations,  and  will  then 
come  up  for  final  revision  and  approval.  The  by-laws 
committee  consists  of  G.  E.  Arbogast,  J.  R.  Tomlinson, 
H.  L.  Tingling  and  H.  C.  Reid  of  San  Francisco. 

At  the  general  meeting  of  the  association  held  on 
Saturday  afternoon,  the  following  addresses  were  pre- 
sented: "The  Development  and  Growth  of  Electrical 
Organization,"  W.  L.  Goodwin,  vice-president  and  sales 
manager  Pacific  States  Electric  Company,  San  Fran- 
cisco; "Governmental  Co-operation  in  Association 
Work,"  Colonel  Harris  Weinstock,  director  State  Mar- 
ket Commission;  "Central  Station  Activities,"  S.  Kahn, 
manager  Western  States  Gas  &  Electric  Company, 
Stockton;  "Trade  Acceptances,"  Russell  Lowry,  presi- 
dent First  National  Bank,  Oakland. 

The  officers  elected  for  the  ensuing  year  are  as 
follows:    President,  Frank  J.  Somers,  Century  Electric 


Company,  San  Jose;  vice-presidents,  H.  C.  Reid,  Pacific 
Fire  Extinguisher  Company,  San  Francisco;  M.  L. 
Scobey,  "Home  Electrical,"  San  Francisco;  J.  Gensler,; 
Electrical  Contracting  Company,  Oakland;  M.  F.  Nagle, 
Bay  Electrical  Company,  Oakland;  C.  V.  Schneider, 
Electrical  Supply  Company,  Sacramento;  C.  F.  Youdall, 
Electrical  Machine  &  Engine  Company,  Stockton;  Wil- 
liam E.  Hayes,  Hayes-Van  Fleet  Company,  Santa  Rosa. 
The  last  named  is  to  represent  a  newly-formed  district 
comprising  five  northern  counties  in  California. 


PUBLIC  UTILITY  BOARD 

CREATED  FOR  NEW  ORLEANS 

A   City  Commissioner  of  Public   Utilities  and  Four 

Others  to  Constitute  a  Local  Board  with  Board 

Powers  to  Regulate  Service  and  Rates 

The  General  Assembly  of  Louisiana  has  passed  an  act 
amending  the  act  incorporating  the  city  of  New  Orleans 
so  as  to  provide  for  a  board  of  public  utilities  for  the 
city.  The  measure  has  been  signed  by  the  Governor. 
The  board  is  to  be  composed  of  a  city  commissioner  of 
public  utilities  and  four  other  members  who  are  quali- 
fied electors  of  the  city.  The  members  are  to  be  ap- 
pointed by  the  Governor.  The  term  of  office  of  the 
appointed  members  is  to  be  four  years,  but  the  terms 
of  the  first  members  are  to  be  for  one,  two,  three  and 
four  years  respectively.  The  men  appointed  to  the 
board  are  to  serve  without  salary  unless  otherwise  pro- 
vided by  the  Commission  Council  of  the  city.  The  terms 
of  the  members  first  appointed  will  date  from  Aug.  15, 
1916. 

The  board  is  vested  with  authority  to  supervise  and 
regulate  the  service  rendered  by  all  public  utilities 
within  the  territorial  limits  of  the  city  of  New  Orleans, 
and  is  authorized  to  fix  reasonable  and  just  rates  of 
charges  for  the  service  and  commodities  supplied  by  the 
public  utilities,  to  establish  reasonable  and  just  stand- 
ards of  service,  to  provide  for  accurate  tests  of  the 
appliances  for  measuring  the  commodities  supplied  to 
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he  public,  to  prevent  unjust  discrimination  and  extor- 
ion  in  rates,  charges,  prices,  fares,  etc. 
j  The  board  is  empowered  especially  to  require  corpora- 
ions  and  other  agencies  operating  street  cars  or  other 
nstrumentalities  for  the  carrying  of  passengers  within 
he  limits  of  New  Orleans  to  adopt  reasonable  necessary 
afety  appliances  and  sanitary  regulations,  to  re-estab- 
sh  and  relocate  or  extend  the  routes  of  the  street 
ailroad  upon  such  terms  as  may  be  mutually  agreed 
ipon  between  the  Commission  Council  and  the  corpora- 
ions  operating  the  properties,  to  require  reasonable 
nd  adequate  street  railway  service,  and  to  require  any 
lublic  service  utility  as  a  condition  of  its  being  per- 
(litted  to  engage  in  business  in  New  Orleans  to  secure 
,  license,  franchise  or  permit  from  the  Commission 
youncil. 

The  act  says  that  it  shall  be  lawful  for  every  public 
ervice  utility  to  establish  a  sliding  scale  of  rates,  fares 
r  charges,  provided  that  its  schedule  showing  such 
ale  of  rates,  fares  or  charges  shall  have  first  been  filed 
vith  the  Commission  Council  and  approved  by  it,  and 
hat  it  shall  be  lawful  for  every  public  service  utility 
0  establish  with  the  consent  of  the  council  a  scale  of 
iharges  subject  to  automatic  adjustment  in  relation  to 
llividends  to  be  paid  to  the  stockholders  or  the  profits 
0  be  realized  by  any  single  person  engaged  in  a  similar 
)usiness.  The  Commission  Council  is  empowered  to 
lelegate  such  of  its  powers  and  authorities  to  commis- 
iioners  in  the  department  of  public  utilities  as  may 
[)e  necessary  for  the  safe  carrying  out  and  execution 
i)f  the  purposes  and  provisions  of  the  new  act.  The 
j-ight  of  appeal  to  the  court  by  any  order  of  the  Com- 
jnission  Council  or  the  board  is  reserved  to  the  utilities. 
!  In  commenting  on  the  act,  the  New  Orleans  Railway 
k  Light  Company  said: 

"The  directors,  officers  and  management  of  the  com- 
)any  entirely  approve  of  this  measure,  both  in  principle 
und  in  its  specific  provisions.  By  it  the  company  is 
Assured  a  non-partisan  board  which  will  act  upon  all 
;;omplaints  brought  to  it  by  the  public,  and  the  board, 
iicting  for  the  public,  must  determine  the  justice  or 
!)therwise  of  such  complaints.  So  far  as  the  present 
'aw  is  concerned,  we  have  nothing  whatever  to  fear 
Tom  it.  We  are  conscious  of  the  fact  that  the  funda- 
nentals  of  our  several  services  are  proof  against  attack. 
itVe  are  also  confident  that  the  company  will  get  a 
square  deal'  from  the  board  and  that  is  all  that  we  can 
ask  or  should  expect." 

Corona-Preventing  Conductors 

It  is  known  that  corona  losses  become  very  marked 
A^hen  for  a  given  diameter  of  wire  a  particular  critical 
/oltage  is  exceeded.    Up  to  this  critical  voltage  the  losses 


reticulated  conducting  network.  In  this  manner  the 
electrostatic  gradient  becomes  distributed  instead  of 
being  piled  up,  as  it  were,  over  the  surface  of  small 
curvature  of  the  individual  conductors  of  the  network, 
or  mesh. 
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CONDUCTORS    FOR    PREVENTING    CORONA 

ire  relatively  small  or  even  negligible.  Furthermore, 
:he  losses  for  a  given  potential  are  greater  for  the 
5maller  diameters  of  wires  or  conductors  than  for  the 
arger  ones. 

In  a  Patent  No.  1,190,135  by  Giuseppe  Faccioli,  the 
inventor  increases  the  virtual  diameter  of  a  conductor 
?o  far  as  corona  losses  are  concerned  by  employing  a 


REFINANCING  OF  PHILA- 
DELPHIA ELECTRIC  COMPANY 

Capital   Stock   to   Be   Increased  from  $25,000,000  to 

$50,000,000 — Bonded  Indebtedness  of  $60,000,000 

Authorized 

To  provide  for  increased  requirements  made  neces- 
sary by  rapidly  growing  business,  the  directors  of 
the  Philadelphia  Electric  Company  have  submitted  to 
the  holders  of  the  company's  trust  certificates  a  plan  of 
reorganization  of  the  company's  finances. 

After  giving  consideration  to  several  methods  of 
financing  the  management  decided  that  the  plan  most 
advantageous  to  the  security  holders  and  the  company 
is  the  unification  of  the  various  plants  and  properties 
into  one  ownership  by  a  transfer  to  the  Philadelphia 
Electric  Company  (of  Pennsylvania).  In  order  to  ac- 
complish this  purpose,  it  is  proposed :  That  the  author- 
ized capital  stock  of  the  Philadelphia  Electric  Company 
(of  Pennsylvania)  be  increased  to  $50,000,000;  that  the 
Philadelphia  Electric  Company  (of  Pennsylvania) 
authorize  a  bonded  indebtedness  of  $60,000,000  to  be 
secured  by  a  first  mortgage,  the  bonds  to  bear  interest 
at  the  rate  of  5  per  cent  and  to  mature  in  fifty  years, 
and  approximately  $35,000,000  of  the  bonds  to  be  pres- 
ently issued  and  the  remainder  reserved  for  future 
financing  of  the  company ;  that  the  holders  of  the  sev- 
eral issues  of  trust  certificates  be  given  the  privilege 
until  Sept.  1,  1916,  of  selling  or  exchanging  their  trust 
certificates  upon  the  following  terms:  (a)  The  holders  of 
Edison  Electric  5's  to  receive  $1,000  in  cash,  or  at  their 
option  $1,100  face  value  of  new  5  per  cent  bonds,  for 
each  $1,000  face  value  of  said  trust  certificates;  (6) 
the  holders  of  the  Philadelphia  Electric  gold  5's  to  re- 
ceive $1,050  in  cash,  or  at  their  option  $1,060  face 
value  of  new  5  per  cent  bonds,  for  each  $1,000  face 
value  of  said  trust  certificates;  (c)  the  holders  of  the 
Philadelphia  Electric  gold  4's  to  receive  $850  in  cash, 
or  at  their  option  $860  face  value  of  new  5  per  cent 
bonds,  for  each  $1,000  face  value  of  said  trust  certifi- 
cates or  $1,000  face  value  of  new  4  per  cent  bonds, 
secured  by  the  same  mortgage,  for  each  $1,000  face 
value  of  said  trust  certificate. 

The  present  system  of  the  Philadelphia  Electric  Com- 
pany (of  New  Jersey)  consists  of  the  plants  and 
properties  of  twenty-one  different  companies  in  the  city 
of  Philadelphia,  substantially  all  of  whose  capital  stock, 
with  the  exception  of  two  of  the  companies,  is  owned 
by  two  New  Jersey  corporations,  all  of  whose  capital 
stock  in  turn  is  owned  by  the  Philadelphia  Electric  Com- 
pany (of  New  Jersey).  The  capital  stock  of  nineteen 
of  these  companies  in  Philadelphia  and  of  the  two  New 
Jersey  corporations  is  pledged  as  collateral  for  the 
various  issues  of  the  outstanding  trust  certificates,  as 
follows:  $1,994,300  Edison  Electric  5  per  cent  stock 
trust  certificates;  $11,268,060  Philadelphia  Electric  5 
per  cent  gold  trust  certificates;  $15,014,142  Philadel- 
phia Electric  4  per  cent  gold  trust  certificates,  or  a 
total  of  $28,276,502  outstanding  trust  certificates. 

The  capital  stock  of  the  remaining  two  companies 
owning  plants  and  properties  in  the  city  of  Philadel- 
phia, namely,  Kensington  Electric  Company  and  the 
Philadelphia  Electric  Company  (of  Pennsylvania),  is 
likewise  owned  by  the  Philadelphia  Electric  Company 
(of  New  Jersey),  but  is  not  deposited  with  the  trustees 
as  security  for  the  trust  certificates. 
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The  Philadelphia  Electric  Company  (of  Pennsyl- 
vania), oi-Kaiiizod  under  the  laws  of  Pennsylvania  in 
1902,  now  operates,  under  a  franchise  from  the  city  of 
Philadelphia,  the  entire  system  throughout  the  city  of 
Philadelphia,  either  by  its  own  plant  or  by  virtue  of 
leases  made  with  the  other  operating  companies,  and 
since  1902  the  principal  additions  to  the  plants  and 
systems  in  Philadelphia  have  been  made  by  it. 

For  many  months  an  announcement  of  the  reorganiza- 
tion has  been  awaited.  It  had  been  rumored  for  more 
than  two  years,  and  with  the  company's  growing  busi- 
ness and  the  necessity  for  additions  and  improvements 
to  the  service  a  refinancing  scheme  seemed  inevitable. 
It  is  probable  that  the  plan  would  have  been  submitted 
to  the  certificate  holders  many  months  ago  if  it  had 
not  been  for  the  controversy  between  the  company  and 
the  city  government  over  the  question  of  rates. 

This,  however,  was  settled  by  a  compromise,  and  with 
it  out  of  the  way  the  officials  were  in  a  position  to  turn 
their  attention  to  the  reorganization  which  had  been 
temporarily  put  aside.  The  firm  of  Stone  &  Webster 
was  employed  by  prominent  banking  interests  of  the 
city  to  make  a  thorough  investigation  of  the  company's 
physical  condition  and  the  possibilities  of  future  growth. 
This  report  was  submitted  a  few  days  ago  and  the  final 
steps  were  then  taken  in  the  reorganization  by  Presi- 
dent McCall  and  his  associates.  A  letter  explaining  the 
plan  in  every  detail  has  been  sent  to  the  stockholders. 

President  McCall,  in  explaining  the  reorganization 
plan,  told  of  the  rapid  growth  of  the  company's  business 
during  the  past  few  years,  and  then  continued  as 
follows : 

"The  Philadelphia  Electric  Company  has  concluded 
the  necessary  arrangements  to  carry  out  its  plan  of 
refinancing.  A  favorable  and  satisfactory  report  upon 
the  property  of  the  Philadelphia  Electric  Company, 
which  included  its  physical  assets,  its  business  organi- 
zation, the  present  business  and  prospects  for  new 
business  in  the  immediate  future,  has  been  made  by 
Messrs.  Stone  &  Webster,  the  well-known  engineering 
firm  of  Boston,  on  behalf  of  prominent  banking  inter- 
ests of  this  city. 

"Very  large  sums  have  been  expended  each  year  since 
the  incorporation  of  the  company  in  order  to  standard- 
ize the  electrical  service  in  the  city  of  Philadelphia  and 
to  build  and  equip  modern  generating  stations  of  great 
capacity.  The  extraordinary  groAvth  in  light  and  power 
business  during  the  past  five  years  and  the  rapidly  in- 
creasing demand  for  the  supplying  of  electric  service 
to  residences,  commez'cial  light  and  power,  power  in 
large  blocks  to  big  manufacturing  interests,  and  power 
to  the  other  public  utilities  of  the  city,  have,  however, 
made  even  larger  increases  in  generating  capacity,  line 
extensions  and  distributing  mains  essential  in  order 
that  the  company  may  keep  pace  with  the  rapid  growth 
of  the  city  and  to  develop  the  possibilities  of  new  busi- 
ness to  the  utmost. 

"To  provide  the  necessary  capital  in  order  to  meet 
the  increasing  requirements  of  the  public  and  to  con- 
tinue that  high  character  of  service  which  we  feel  it 
our  duty,  as  a  public  service  company,  to  furnish  the 
community,  it  is  necessary  to  refinance  the  property 
on  a  broad  substantial  basis  which  will  provide  for  the 
demands  of  the  consumers." 


Ledoff  discloses  a  method  whereby  the  color  character  o) 
the  light  is  not  only  stated  to  be  improved  but  also  ih 
steadiness.  To  this  end  titanium  oxid  is  employed  in 
stead  of  the  carbid,  and  sodium  fluorid  instead  of  cal- 
cium fluorid.  Moreover,  by  introducing  barium  fluorit 
not  only  is  the  color  made  more  intensely  white,  but  thi 
stability  of  the  oxid  arc  is  increased.  With  the  intro- 
duction of  the  fluxes  cerium  fluorid  and  thorium  nitrid, 
which  former  alone  gives  a  brilliant  greenish  color  tc 
the  arc,  it  is  claimed  that  a  substantially  white  light  is 
obtained  of  intense  character. 


Flaming  Arc  Electrode 

With  the  introduction  of  titanium  carbid  and  calcium 
fluorid  for  the  production  of  a  white-light  giving  flam- 
ing arc,  it  is  known  that  considerable  difficulty  has  been 
experienced  from  the  unsteadiness  of  the  arc,  change  of 
color,  flickering,   etc.     In   Patent   No.   1,189,265   Isidor 


COMMERCIAL  PROBLEMS  CONSID- 
ERED BY  OHIO  ASSOCIATION 

Round  Table  Discussion  Brings  Out  Many  New  and 

Interesting    Selling    Ideas — Income    of 

$30   Per   Capita   Predicted 

The  features  of  commercial  day,  July  20,  at  the  con- 
vention of  the  Ohio  Electric  Light  Association  at  Cedar 
Point  (reported  in  part  last  week)  were  addresses  by 
M.  R.  Bump  of  the  Doherty  Operating  Company,  New 
York,  and  by  H.  R.  Grant,  general  manager  of  the 
Domestic  Engineering  Company,  Dayton. 

Speaking  on  the  effect  of  the  development  of  power 
loads  Mr.  Bump  said,  "In  1907  we  bought  an  Ohio  plant 
with  a  load  of  750  kw.  in  a  town  of  15,000  inhabitants. 
The  lighting  business  then  produced  70  per  cent  of  the 
revenue.  Since  that  time  the  lighting  revenue  has  in- 
creased 200  per  cent,  but  it  now  produces  only  36  per 
cent  of  the  revenue.  Yet  the  community  served  by  this 
plant  in  1907  was  thought  well  developed  electrically. 

Incomes  of  $30  Per  Capita  Predicted 
"I  believe  our  industry  is  on  the  verge  of  a  transi- 
tion from  a  retail  business  to  a  jobbing  and  wholesale 
business,  and  it  is  safe  to  predict  that  the  $5  per  capita 
of  revenue  which  we  now  consider  a  fair  income  will  in 
a  few  years  increase  to  $30  per  capita.  The  factors 
which  will  bring  this  about  are  industrial  power,  indus- 
trial heating  and  electrified  steam  railroad  loads. 

"Many  steam  railroads  are  just  at  the  point  now 
where  they  must  either  electrify  or  install  increased 
trackage  to  handle  their  growing  business.  The  fact 
that  bond  issues  for  the  increased  trackage  might  be 
hard  to  float  may  be  a  deciding  factor  for  electrification. 
Electrification  will,  of  course,  take  place  first  in  the 
more  congested  districts,  but  it  must  gradually  extend 
to  entire  systems.  In  securing  railroad  business  central 
stations  must  co-operate.  There  must  be  concerted  and 
intelligent  action  in  order  that  the  railroads  may  be  in- 
duced to  purchase  power  instead  of  erecting  generating 
stations  of  their  own." 

R.  H.  Grant,  former  sales  manager  of  the  National 
Cash  Register  Company,  who  is  now  engaged  in  the 
individual  farm  lighting  set  business,  was  most  inter- 
ested, he  said,  in  the  question  of  whether  the  manufac- 
turers of  the  electrical  industry  are  putting  as  much 
selling  intensity  into  their  business  getting  as  are  the 
manufacturers  of  specialty  products.  Electricity  and 
electrical  appliances,  he  contended,  must  be  sold  through 
intensive  selling  campaigns. 

Data  on  Woodworking  Plants 
The  report  of  the  committee  on  new-business  co- 
operations, presented  by  J.  E.  North  of  Springfield, 
chairman,  showed  that  from  reports  received  from 
eighty  cities  throughout  Ohio  the  total  available  wood- 
working business  not  connected  at  the  present  time 
amounts  to  22,625  hp.,  out  of  a  total  of  31,891  hp.  At 
a  low  estimate  of  $12  per  hp.  a  year,  this  load  would 
net  $271,500. 
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Those  who  participated  in  the  discussion  were:  F.  B. 
Steele,  Dayton;  W.  A.  Wadsworth,  Cincinnati;  P.  H. 
Stambaugh,  Youngstown;  T.  F.  Kelly,  Dayton;  W.  R. 
Power,  Ironton;  Weare  Parsons,  Springfield;  H.  B. 
Bixler,  Akron,  and  John  G.  Learned,  Chicago,  111.  Mr. 
Steele  suggested  that  an  analysis  of  reports  on  "lost 
business"  might  lead  to  the 
elimination  of  mistakes  and 
prevent  more  business  being 
lost.  Mr.  Learned  outlined 
the  plan  used  by  the  Public 
Service  Company  of  Northern 
Illinois  for  interesting  all 
company  employees  in  sales 
work.  The  general  trend  of 
the  discussion  indicated  that 
much  business-getting  data 
and  inter-company  help  has 
been  exchanged  during  the 
past  year  as  the  result  of  ac- 
quaintances formed  at  new- 
business  committee  meetings. 

At  the  round  table  meeting 
on  commercial  topics,  S.  E, 
Doane  of  Cleveland  made  an 
appeal  for  mass  action  as  op- 
posed to  mob  action  in  central- 
station  methods  and  practices 
in  a  paper  entitled  "From  a 
Barter  to  Business  Through 
Standardization."  T.  F.  Kelly 
of  Dayton  read  a  paper  on 
"Deposits  from  Customers." 
H.  C.  Gillie  of  Cleveland,  act- 
ing for  M.  E.  Turner  of  Cleve- 
land, read  a  short  paper  on  "Financing  the  Wiring  and 
Fixture  Installations  for  Contractors  by  the  Banks  as  a 
Step  in  the  Development  of  a  Plan  That  Has  Wired 
More  Than  20,000  Old  Houses."  This  plan  was  pub- 
lished in  the  Electrical  World  March  25.  Thirty  con- 
tractors are  now  participating  in  it,  and  the  largest 
number  of  contracts  handled  for  any  one  contractor  has 
been  sixty-five.  The  total  number  of  contracts  handled 
thus  far  has  been  221.  The  Guardian  Trust  and  Savings 
Bank  is  very  enthusiastic  over  the  plan  as  a  method  of 
securing  new  and  desirable  business  for  the  bank. 

Industrial  Heating 

Speaking  on  "Electric  Industrial  Heating,"  H.  0.  Loe- 
belle  of  New  York  said  when  contracts  now  let  are  com- 
pleted there  will  be  a  greater  electric  heating  load  in 
the  United  States  than  in  any  other  country  in  the 
world.  Yet  the  majority  of  central  stations  are  only 
passively  interested  in  electric  heating.  To  show  that 
the  demand  for  electric  heating  will  increase,  Mr.  Loe- 
belle  said  that  combustion  furnace  crucibles  formerly 
costing  $2.75  now  cost  $8,  and  give  only  an  average  of 
seven  melts  as  against  twenty-five.  Labor  has  also  in- 
creased in  cost  from  25  cents  to  80  cents  an  hour,  and 
these  considerations,  together  with  other  high  costs  in- 
cident to  combustion  furnace  operation,  he  predicted, 
will  force  the  companies  to  adopt  electric  heating. 

Others  contributing  to  the  discussion  were:  F.  C. 
Caldwell,  Columbus;  Frank  Glosser,  Marion,  Ohio,  and 
H.  J.  Hoover,  Cincinnati. 

Jovianism  and  America's  Electrical  Week 

At  the  last  session  of  the  convention  addresses  were 
presented  by  Martin  J.  Wolf  of  St.  Louis  on  "Jovianism 
and  Its  Relation  to  the  Electrical  Industry,"  and  by 
George  W.  Hill  of  New  York  on  "America's  Electrical 
Week,"  Dec.  2  to  9.  Mr.  Wolf  intimated  that  the  Jovian 
Order  is  the  logical  body  to  act  as  the  active  selling  or- 


Outlook  for  Increased  Central 
Station  Earnings 

I  believe  our  industry  is  on  the  verge  of 
a  transition  from  a  retail  business  to  a 
jobbing  and  wholesale  business.  It  is  safe 
to  predict  that  the  $5  per  capita  of  revenue 
which  we  now  consider  a  fair  income  will 
in  a  few  years  increase  to  $30  per  capita. 
The  factors  which  will  bring  this  about  are 
industrial  power,  industrial  heating  and 
electrified  steam  railroad  loads. 

Many  steam  railroads  are  just  at  the 
point  now  where  they  must  either  electrify 
or  install  increased  trackage  to  handle  their 
growing  business.  The  fact  that  bond 
issues  for  the  increased  trackage  might  be 
hard  to  float,  may  be  a  deciding  factor  for 
electrification.  Electrification  will  of  course 
take  place  first  in  the  more  congested  dis- 
tricts, but  it  must  gradually  extend  to  entire 
systems.  In  securing  railroad  business, 
central  stations  must  co-operate.  There 
must  be  concerted  and  intelligent  action  in 
order  that  the  railroads  may  be  induced  to 
purchase  power  instead  of  erecting  gen- 
erating stations  of  their  own. — M.  R.  Bump. 


Caldwell,   Columbus;   R. 


ganization  of  the  industry  in  making  more  effective  the 
advertising  propaganda  of  the  Society  for  Electrical 
Development,  He  also  showed  how  local  leagues  can 
assist  public  utility  companies  in  molding  public  senti- 
ment. 
In  its  report  the  meter  committee,  of  which  A.  H.  Bryant 
of  Cleveland  is  chairman,  em- 
phasized the  increasing  im- 
portance of  the  demand  meter. 
The  instrument  is  receiving 
a  wide  application  and  has 
added  numerous  problems  of 
selection  and  maintenance 
with  additional  duties  and  re- 
sponsibilities to  the  meter  de- 
partment. Many  of  these 
problems  involve  the  consid- 
eration of  company  executives 
as  well  "as  accounting  and 
sales  department  heads.  Form- 
ing part  of  the  report  were  a 
classification,  a  detailed  de- 
scription, and  a  statement  of 
advantages  and  disadvantages 
of  the  types  of  demand  meters 
now  in  use.  Those  who  took 
part  in  the  discussion  were: 
H.  B.  Bixler,  Akron;  S.  E. 
Doane,  Cleveland;  F.  B. 
Steele,  Dayton;  Samuel  G. 
H  i  b  b  e  n,  Pittsburgh,  Pa. ; 
Chester  I.  Hall,  Fort  Wayne, 
Ind. ;  A.  M.  Seager,  Toledo; 
J.  K.  Hines,  Dayton;  Adrian 
Tobias,  Youngstowoi;  F.  C. 
S.  Graves,  Cincinnati;  0.  W. 
Jones,  Columbus,  and  John  Gilmartin  of  Detroit,  Mich. 
The  most  perplexing  problems  in  the  minds  of  the  dele- 
gates seemed  to  be  those  of  proper  demand  meter  main- 
tenance under  adverse  weather  conditions  and  length 
of  time  to  be  taken  as  the  duration  of  the  demand  peak. 
Many  speakers  expressed  approval  of  the  graphic  meter 
since  the  records  it  produces  help  the  customer  study 
his  load  conditions  and  enable  him  to  avoid  expensive 
peaks. 

The  report  of  the  voltage  standardization  committee, 
S.  E.  Doane  of  Cleveland,  chairman,  showed  that  77  per 
cent  of  the  Ohio  companies  reporting  to  the  committee 
expect  to  be  operating  at  110,  115  or  120  volts  within  a 
year. 

The  association  by  vote  this  year  changed  its 
method  of  selecting  committees.  Hereafter  only  the 
chairman  will  be  named  by  the  nominating  committee 
and  the  other  members  will  be  named  by  the  respective 
chairmen.  Next  year's  convention  will  extend  over  five 
days  instead  of  four,  as  has  been  the  usual  practice. 

The  following  oflficers  were  elected:  President,  E.  A. 
Bechstein,  Sandusky;  vice-president,  0.  H.  Hutchings, 
Dayton;  secretary-treasurer,  D.  L.  Gaskill,  Greenville; 
executive  committee,  T.  0.  Kennedy,  Massillon,  and  E. 
H.  Beil,  Youngstown;  illumination  committee,  S.  E. 
Doane,  Cleveland;  meter  committee,  A.  H.  Bryant, 
Cleveland ;  transmission  and  distribution  committee,  M. 
H.  Wagner,  Dayton;  new  business  committee,  J.  E. 
North,  Springfield ;  standardization  of  voltages  com- 
mittee, S.  E.  Doane,  Cleveland;  insurance  committee, 
L.  K.  Funkhouser,  Dayton ;  advertising  committee,  T. 
F.  Kelly,  Dayton;  station  operating  committee,  Henry 
B.  Dates,  Cleveland;  advisory  committee,  W.  W.  Free- 
man, Cincinnati;  R.  P.  Stevims,  Youngstown,  and  E.  P. 
Matthews,  Dayton ;  finance  committee,  E.  L.  Franklin, 
Warren ;  I.  L.  Oppenheimer,  Pomeroy,  and  A.  L.  Thuma, 
Ironton. 
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New  Massachusetts  Legislation 

Legislation  enacted  (luring  1916,  and  of  e.special  in- 
terest to  iTii^,  electric  and  water  companies  and  munici- 
palities owning'  liKhtin^  plants,  has  been  compiled  by 
the  Massachusetts  Board  of  (las  &  Electric  Light  Com- 
missioners. 

Particular  interest  attaches  to  the  following  of  these 
newly-enacted  laws:  An  act  to  authorize  cities  and 
towns  to  appropriate  money  for  conducting  proceedings 
in  all  matters  relative  or  incidental  to  the  prescribing 
of  rates  or  fixing  of  charges  by  public  service  corpora- 
tions or  the  exercise  of  rights  under  their  franchises. 

An  act  relative  to  the  issue  of  securities  by  hydro- 
electric companies  whereby  the  company  may,  subject 
to  all  provisions  of  the  law  issue  preferred  stock  to 
such  amount,  not  exceeding  twice  the  amount  of  the 
general  or  common  stock  then  outstanding. 

An  act  relative  to  the  regulation  of  the  business  of 
installing  wires  or  apparatus  for  electric  light,  heat  or 
power  purposes  whereby  certificates  issued  to  either 
master  or  journeyman  are  not  assignable  or  transfera- 
ble, and  provision  is  made  for  suspension  of  license. 


Motors  for  Pulsating-Current  Circuits 

A  very  simple  device  is  proposed  by  M.  Osnos  in  Pat- 
ent No.  1,189,997  assigned  to  the  General  Electric  Com- 
pany for  operating  series  motors  on  rectifier  circuit  sys- 
tems. It  is  known  that  wherever  there  is  a  pulsating 
flux  in  a  motor  a  transformer  action  takes  place  in  the 
short-circuited  coils  at  the  brushes  which  results  in  poor 
commutation.    In  order  to  prevent  pulsations  of  the  flux 


SERIES  MOTOR  OPERATED  ON  RECTIFIER  CIRCUIT 

the  inventor  suggests  a  saturated  field  in  conjunction 
with  a  small  air  gap ;  or  a  neutralizing  flux  by  means  of 
a  short-circuited  winding  in  inductive  relationship  with 
the  main  field  winding.  Another  suggestion  is  to  in- 
crease the  self-induction  along  the  work  axis  of  the 
motor  by  using  a  large  air  gap  in  this  axis,  and  thereby 
preventing  saturation,  or  even  employing  an  uneven  dis- 
tribution of  the  compensating  winding. 


Municipal  Plant  Forced  to  Raise  Rates 

A  new  schedule  of  lighting  rates  embodying  an  in- 
crease of  over  28  per  cent  was  announced  to  take  effect 
Aug.  1  by  the  municipal  electric  plant  at  Westfield, 
Mass.  Manager  G.  E.  Mitchell  and  the  lighting  board 
recently  came  to  the  conclusion  that  the  increasing  cost 
of  materials  and  labor  requires  an  advance,  and  both 
lighting  and  power  rates  have  been  raised  as  a  result. 
The  7-cent  per  kw.-hr.  lighting  rate  previously  in  vogue 
has  been  increased  to  9  cents,  with  a  minimum  monthly 
charge  of  50  cents.  The  power  rates  have  been  in- 
creased from  a  range  of  2  to  4  cents  per  kw.-hr.  to  a 
range  of  2.5  to  5.25  cents,  with  a  minimum  charge  of  75 
cents  plus  50  cents  per  hp.  or  fraction. 


NIAGARA  POWER  FAMINE  AND  THI 
ELECTROCHEMICAL  SITUATION 

Reasons  Why  American  Industries  Requiring  Cheaj 

Electricity  Locate  in  Canada  and  in  Europe 

Instead  of  on  the   Pacific  Coast 

At  the  luncheon-meeting  given  by  the  Niagara  Fall; 
Board  of  Trade  to  the  members  of  the  Committee  oi 
Foreign  Relations  of  the  House  of  Representatives  tw( 
weeks  ago,  the  electrochemists  presented  their  side  o: 
the  Niagara  power  situation,  and  showed  the  urgen 
necessity  for  additional  power  to  the  manufacturing  in 
dustries  located  at  Niagara  Falls,  N.  Y.  A  short  ac 
count  of  the  hearing  was  published  in  the  Electricai 
World  at  the  time. 

Frequently  many  engineers  and  public  utility  man 
agers  having  abundant  and  fairly  cheap  water  powei 
have  wondered  why  it  is  that  the  electrochemical  indus 
tries,  now  so  badly  handicapped  in  their  developmen' 
and  growth  at  Niagara  Falls  because  of  shortage  ci 
power,  do  not  locate  on  the  Pacific  Coast.  During  th( 
course  of  the  hearing  at  Niagara  Falls  this  situatior 
was  touched  on  and  disposed  of  by  one  of  the  speakers 
F.  A.  Lidbury,  manager  of  the  Oldbury  Electrochemica 
Company  and  a  past  president  of  the  American  Electro 
chemical  Society.  Mr.  Lidbury  in  discussing  this  sub- 
ject said  in  part: 

"The  electrochemical  industry  in  this  country  is  some 
thing  of  which  we  ought  to  be  extremely  proud.  W( 
hear  a  great  deal  about  Europe  being  ahead  of  this 
country  in  chemical  industries  and  similar  lines,  bul 
there  is  one  branch  of  the  chemical  industry  in  whicl' 
this  country  has  never  had  to  take  a  back  seat  t( 
Europe,  and  that  is  the  electrochemical  industry.  As 
has  been  pointed  out,  this  town  is  the  chief  electra 
chemical  center  of  the  world,  and,  in  fact,  some  of  th< 
most  important  electrochemical  developments  were  borr 
here.  This  is  particularly  true  of  those  industries 
which  have  had  the  widest  and  most  important  in 
fluence  upon  industries  in  general. 

"Now  we  are  not  only  proud  of  this  development  ii 
general,  but  we  are  proud — and  we  have  a  right  to  b( 
proud — ^^of  the  resources  and  energy  with  which  th( 
electrochemical  industries  of  this  country,  and  spe 
cifically  of  this  towTi,  have,  under  conditions  of  extrem< 
difficulty  in  certain  respects,  come  to  meet  the  situatioi 
in  the  way  of  increased  demands  or  the  substitution  o: 
one  article  for  another,  that  has  taken  place  since  thi 
war  began.  It  would  take  too  long  to  describe  this,  t( 
explain  in  detail  what  has  been  done;  but  let  me  refei 
to  just  one  specific  case  which  involved  throwing  ovei 
one  industry  in  order  to  bring  up  the  production  o; 
ferrosilicon  to  a  point  where  it  could  be  of  considerabh 
assistance  to  the  steel  makers,  deprived  of  foreign  pro 
duction. 

Cheap  Power  Essential 

"The  one  thing  I  want  to  bring  to  your  attention  i; 
what  the  present  conditions  are  and  what  the  outlool 
is.  Ever  since  power  restriction  measures  came  int( 
effect,  there  has  been  noticed  a  tendency,  which  recentl] 
has  resulted  in  an  acute  condition,  to  shortage  of  powe: 
on  the  American  side  of  the  border  here,  and  increasing 
prices,  and  greater  stringency  in  contract  conditions 
The  vital  requirement  of  the  electrochemical  industr; 
is  abundant  power  and  cheap  power.  Dear  power  i 
no  good  to  it.  As  a  result  of  these  conditions,  whicl 
started  to  show  themselves  immediately  the  power 
restricting  measures  took  effect,  there  was  a  tendenc; 
to  the  migration  to  other  localities  of  plants  whicl 
either  originally  began  operations  here  or  which  woul 
have  naturally  commenced  operations  here;  and  I  wan 
to  specifically  call  your  attention  to  the  fact  that  th 
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lajority  of  those  migrations,  and  the  most  important 
f  them,  have  been  to  other  countries. 

"As  early  as  1907  the  first  fixed  nitrogen  plant  on  this 
ontinent  was  projected.  That  was  the  American 
iyanamid  Company.  After  carefully  looking  around 
nd  seeing  what  could  be  done  in  the  way  of  power 
ites  in  the  United  States,  they 
lecided  to  locate  on  the  Cana- 
lian  side  of  the  border,  just 
»ver  the  river  here,  and  are 
o-day  consuming  something 
»ver  27,000  hp.  in  the  manu- 
acture  of  cyanamid,  the  mar- 
ket for  which  is  entirely  in 
he  United  States.  The  two 
ompanies  which  have  revolu- 
ionized  the  abrasive  industry 
lave  found  it  necessary  to 
nove  the  greater  portion  of 
heir  furnace  operations  to 
"anada,  and  in  one  case  to 
'ranee.  Recently  we  have  seen 
he  Union  Carbide  Company 
recting  a  plant  to  consume 
00,000  hp.  in  Norway,  and 
Ithough  it  is  not  yet  known 
Inhere  the  product  is  destined 
or,  the  principal  outlet,  it  is 
:enerally  understood,  will  be 
n  this  country. 

"We  can  only  judge  the  fu- 
ure  by  the  past  and  by  what 
ve  see  going  on  before  us  at 
iresent.  What  we  see  to-day 
3  a  tendency  for  these  indus- 
ries  to  leave  this  locality  be- 
ause  of  the  lack  of  power,  and 
3  go,  not  to  other  parts  of  this 
ountry,    but   to   other   coun- 

ries.  Now,  why  is  that?  Outside  of  the  power  that 
as  been  developed  here  and  that  can  be  developed  here, 
lere  are  practically  no  water  powers  which  offer  suffi- 
iently  favorable  conditions,  or  which  show  any  pros- 
ect  of  offering  sufficiently  favorable  conditions,  for 
lese  industries;  and  there  is  a  very  good  reason  for 
lat.    There  is  lots  of  water  power  in  this  country,  and 

dare  say  there  is  lots  of  power  which  can  be  devel- 
ped  cheaply.  Most  of  it  is  in  the  West.  Now,  the 
lectrochemical  products  which  consume  this  power  have 
>  be  transported  from  one  section  to  another.  You 
an  carry  them  just  so  far  economically  and  no  farther ; 
nd  it  happens  that  the  consumptive  outlet  for  the 
lajority  of  the  products  that  are  made  in  Niagara  Falls 
i  in  the  manufacturing  districts  of  the  East.  That  is, 
f  course,  natural,  because  these  products  are  funda- 
lentally  important  ingredients  of  the  products  of  the 
lost  important  industries  of  the  country.  Conse- 
uently,  to  locate  out  West  is  to  put  a  prohibitive  trans- 
ortation  cost  on  the  materials.  In  fact,  calculations 
liow  that  for  the  purpose  of  supplying  the  Eastern 
larkets,  the  majority  of  the  processes  now  at  the  Falls 
'ould  have  to  get  the  power  on  the  Western  coast,  not 
nly  for  nothing  but  would  have  to  get  as  much  as  a 
onus  as  they  have  to  pay  for  power  here! 

"So  if  industries  move  to  other  parts  of  the  country 
ley  must  go  to  localities  from  which  they  can  trans- 
ort  their  products  cheaply  to  the  manufacturing  cen- 
Jrs  of  the  East,  hence  their  location  in  Canada,  par- 
icularly  those  portions  of  Canada  which  are  near  the 
order  here,  and  which  have  water  transportation,  and 
leir  location  in  places  such  as  Norway,  from  which 
'ater  transportation  is  cheap  and  easy  to  the  Eastern 
eaboard  of  the  United  States.    Bad  as  power  conditions 


Why  Electrochemists  are  Not 
Attracted  by  Western  Power 

Electrochemical  products  which  consume 
electricity  have  to  be  transported  from  one 
section  to  another.  You  can  carry  them, 
economically,  just  so  far  and  no  farther; 
and  it  happens  that  the  consumptive  outlet 
for  the  majority  of  the  products  that  are 
made  in  Niagara  Falls  is  in  the  manufac- 
turing districts  of  the  East.  That  is,  of 
course,  natural,  because  these  products  are 
fundamentally  important  ingredients  of  the 
products  of  the  most  important  industries 
of  the  country.  Consequently  to  locate  out 
West  is  to  put  a  prohibitive  transportation 
cost  on  the  materials.  In  fact,  calcula- 
tions show  that  for  the  purpose  of  supply- 
ing the  Eastern  markets  the  majority  of 
the  processes  now  at  the  Falls  would  have 
to  get  power  on  the  Western  coast  not  only 
for  nothing,  but  would  have  to  get  as  much 
as  a  bonus  as  they  have  to  pay  for  power 
here!  So  if  industries  move  to  other  parts 
of  the  country  they  must  go  to  localities 
from  which  they  can  transport  their  prod- 
ucts cheaply  to  the  manufacturing  centers 
of  the  East.  Hence  their  location  in  Can- 
ada near  the  border,  and  in  Norway,  from 
which  water  transportation  is  cheap  and 
easy  to  the  Eastern  seaboard  of  the  United 
States. — F.  A.  Lidbury. 


now  are  here,  they  are  likely  to  become  worse.  The 
Dominion  Government  has  reduced  the  amount  of  power 
for  which  Canadian  export  permits  are  given  and  has 
served  notice  of  its  intention  to  reduce  the  exported 
quantities  yearly  at  a  rate  which  will  bring  exportation 
to  a  complete  stop  in  the  course  of  six  or  seven  years. 

As  at  least  one-third  of  the 
Niagara  power  used  in  the 
United  States  has  been  im- 
ported from  Canada,  we  are 
faced  with  a  further  curtail- 
ment of  our  already  restricted 
operations.  Unless  immediate 
and  substantial  relief  is  given, 
the  already  insufficient  output 
of  our  electrochemical  plants 
will  be  seriously  and  steadily 
reduced. 

"Now,  gentlemen,  here  is  the 
question  that  we  have  got  to 
face.  Are  we  going  to  utilize 
our  natural  resources  in  this 
country  to  permit  of  the  fur- 
ther normal  development  of 
these  industries,  which  are  of 
fundamental  importance  to 
every  one  of  us,  or  are  we  go- 
ing to  close  our  eyes  and  let 
things  take  their  course  and 
see  these  industries  gradually 
expatriate  themselves  ?  We 
have  our  choice.  There  is  no 
third  way.  We  have  got  to 
make  up  our  minds  that  we 
have  either  got  to  develop 
these  industries  in  this  coun- 
try or  see  them  go  abroad.  It 
is  easy  to  keep  them.  All  we 
have  got  to  do  is  to  utilize,  in- 
stead of  allowing  to  go  to  waste,  those  natural  re- 
sources which  have  been  given  to  us  and  which 
cost  us  nothing.  I  think  enough  has  been  said 
to-day  to  give  you  an  idea  of  what  the  frightful  conse- 
quences may  be  if  such  another  dislocation  of  the 
world's  trade  comes — if  we  have  allowed  these  indus- 
tries to  grow  up  in  other  countries. 

"Now  I  do  not  think  that  there  is  any  consideration 
which  is  more  important  in  this  regard  than  an  answer 
to  the  question  so  frequently  put:  What  has  the  coun- 
try got  for  the  alleged  spoilage  and  destruction  of  the 
scenic  beauty  of  Niagara,  this,  that  and  the  other  thing 
that  the  alleged  vandals  have  done  at  Niagara  Falls? 
That  answer  is  simple,  plain  and  emphatic.  All  of  you 
gentlemen  know,  and  know  thoroughly  well,  the  effect  of 
the  scientific  contributions  to  industry  in  the  last  fifteen 
or  twenty  years.  You  know  thoroughly  well  that  by 
those  contributions  the  productive  power  of  each  indi- 
vidual in  this  country  has  been  enormously  increased. 
If  you  analyze  the  nature  of  these  improvements,  taking 
the  mechanical  industries,  for  instance,  which  this  coun- 
try is  particularly  ahead  in,  you  find  that  the  ability 
of  one  man  to  produce  to-day  what  several  men  pro- 
duced before  is  due — what  to?  To  the  contribution  of 
the  electrochemical  industry  to  tool  steels  and  to  the 
technique  and  materials  of  grinding.  The  same  thing 
— dependence  on  the  products  of  Niagara  power — is 
true  to  practically  all  the  industries  which  have  so 
enormously  been  improved  in  the  last  twenty  years,  and 
whose  improvements  by  adding  so  greatly  to  the  pro- 
ductive power  of  the  individual,  have  enabled  every  man 
in  the  country  to  obtain  a  better  and  richer  existence. 
That,  gentlemen,  is  our  answer  to  the  question:  What 
have  you  vandals  done  with  Niagara  Falls?" 
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Central-Station  Heating  Plant  Operation 

In  Milwaukee 

Advantageous  Location  and  Turbine  Installation   to   Produce   Electrical   Energy   as   By- 
product from  Modern  Heating  Plant — Net  Income  8.1  Cents  per  1000  Lb.  Steam  Sold 

By  O.  M.  Rau 

(Jeiieral  Manager  Commonwealth  J'ower  Co.,  Milwaukee,  Wis. 


MANY  central-station  companies  which  operate 
steam-heating  systems,  do  so  largely  because 
they  are  forced  to  and  consider  this  phase  of 
their  business  more  or  less  burdensome.  Few  make 
sufficient  profit  from  the  business  to  consider  it  a  pay- 
ing one,  and  not  infrequently  the  operators  are  heard 
to  say  that  they  wish  they  could  get  rid  of  this  busi- 
ness altogether.  This  was  substantially  the  case  at 
Milwaukee,  when  the  interests  owning  the  Common- 
wealth Power  Company  expected  to  realize  an  enormous 
saving  by  replacing  the  individual  heating  plants  in  a 
number  of  buildings  owned  in  the  downtown  district, 
by  a  central  plant  to  supply  all  the  buildings,  and  found 
after  five  years'  operation  that  it  was  losing  about 
$9,000  a  year. 

TTiis  original  steam-heating  plant  was  the  result  of  a 


rearrange  the  service  and  put  it  on  a  paying  basis 
Investigation  quickly  developed  the  fact  that  a  different, 
basis  of  charge  must  be  made  than  that  formerly  used, 
whereby  each  building  was  charged  for  service  on  a  flat 
basis  per  season  equivalent  to  the  cost  of  coal  and  labor 
which  had  been  required  to  operate  the  individual 
plant.  The  flat  rate  was  then  abolished  and  a  meter  sys- 
tem installed.  The  plan  of  delivering  high-pressure 
steam  was  also  found  to  be  expensive,  maintenance  high 
and  losses  excessive.  The  total  amount  of  business  on 
the  system  was  also  found  to  be  too  small  for  an  inde- 
pendent organization  properly  operated,  and  it  was  de- 
cided to  expand  by  adding  buildings  other  than  those 
controlled  by  the  company.  A  canvass  of  the  territory 
showed  that  there  was  sufficient  demand  for  this  class 
of  service  to  warrant  the  installation  of  an  up-to-date 


FIG.    1 — TURBINE   ROOM    OF    MILWAUKEE   CENTRAL   STATION    STEAM    HEATING   PLANT   IN   BASEMENT   OF   BUILDING 


franchise  granted  the  Continental  Realty  Company,  and 
included  an  installation  of  three  250-hp.  boilers  in  one 
of  the  large  central  office  buildings  from  which  live 
steam  was  distributed  at  100  lb.  pressure  to  the  various 
buildings  to  be  heated  on  account  of  there  being  a 
number  of  hotels  and  restaurants  served  which  required 
high-pressure  steam  throughout  the  year.  The  pressure 
was  then  reduced  at  the  customers'  premises  to  such  an 
amount  as  best  suited  the  requirements.  During  five 
years'  operation,  no  detail  records  were  kept  and  no 
attempt  was  made  to  arrive  at  the*  cost  of  this  method 
of  furnishing  service.  It  was  assumed  that  the  scheme 
was  more  economical  than  the  individual  boiler  installa- 
tions. 

When  it  was  discovered  that  the  business  was  being 
conducted  at  a  loss   steps  were  immediately  taken  to 


central  heating  plant,  and  accordingly  the  old  plant  was 
abandoned,  with  the  exception  of  using  it  as  a  standby, 
and  a  new  plant  and  distributing  system  installed.  The 
location  of  the  new  plant,  instead  of  being  central  to  the 
load,  was  placed  at  the  lowest  point  in  the  district  to 
be  heated,  which  meant  that  all  returns  would  naturally 
flow  back  to  the  plant. 

The  high-pressure  system  was  abandoned  for  general 
heating  and  only  used  for  furnishing  high-pressure 
service  for  cooking  or  heating  purposes  requiring  steam 
throughout  the  twelve  months  in  the  year.  This  service 
is  sold  at  a  considerably  higher  rate  than  the  low- 
pressure  service,  which  is  furnished  during  the  heating 
season  only.  The  controlling  consideration  in  the  de- 
sign of  the  plant  was  to  keep  the  investment  at  a  mini- 
mum, with  as  high  efficiency  as  such  a  policy  would 
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permit,  the  fact  being  kept  in  mind  that  the  overhead 
expense  of  twelve  months  must  be  met  from  the  revenue 
of  the  heating  season,  which  usually  does  not  exceed 
seven  months. 

Equipment  of  New  Heating  Plant 

The  new  central  heating  plant  was  placed  in  the  base- 
ment of  the  Enterprise  Building  and  equipped  with 
three  500-hp.  Edgemore  boilers,  fired  with  Swift 
stokers;  a  simple  ash  and  coal-handling  equipment  con- 
sisting of  scraper  conveyor  and  traveling  trolley;  cen- 
trifugal-feed pumps;  feed-water  heater;  hot-well  for 
returns;  individual  recording  coal  scales  at  each  boiler; 
steam  flow  meters;  smoke  recorders;  Blonck  efficiency 
meters  and  an  effective  ventilating  system. 

The  turbine  room  was  so  built  that  it  faces  the  front 
of  the  boilers  and  is  separated  from  the  boiler  room  by 
a  large  glass  partition.  In  this  room  is  installed  a 
1000-kw.  AUis-Chalmers  turbine,  and  a  200-kw.  d.c.  tur- 
bine, the  exhaust  from  which  provides  the  low-pressure 
steam  for  the  heating  system,  the  turbines  acting  as 
reducing  valves.  Recording  low  and  high-pressure 
steam  gages  on  the  outgoing  mains,  recording  thermom- 
eters and  recording  boiler  pressure  steam  gages  give  a 
graphic  record  of  the  system,  while  proper  electric  re- 
cording instruments  give  the  output  of  the  generators. 

The  distributing  system  consists  of  two  16-in.  cast- 
iron  Universal  pipe  steam  mains,  leaving  the  station 
and  looping  the  entire  district  with  a  return  main  and 
a  high-pressure  main  paralleling  the  system.  The  low- 
pressure  mains  are  laid  in  concrete  trenches  with  a 
double  covering  of  magnesia  blocks  over  which  is  a 
waterproof  roofing  paper,  wired  to  the  pipe  with  copper 
wire.  The  high-pressure  main  is  of  standard  pipe  with 
magnesia  covering  and  the  return  main  is  standard 
pipe  uncovered.  All  pipes  are  supported  on  cradles  to 
give  ample  space  for  any  water  which  may  accumulate 
in  the  trench  to  drain  off  and  all  pipes  are  laid  with  a 
pitch  to  the  manholes  and  all  manholes  connected  with 
the  sewer. 

The  operation  of  the  turbines  is  governed  entirely  by 
the  demand  for  low-pressure  steam,  and  the  electrical 
energy  generated  is  considered  entirely  a  by-product. 
The  generators  are  connected  up  with  the  buses  of  the 
Main  or  Commerce  Street  station  of  the  Commonwealth 
Power  Company,  which  supplies  electric  service  to  the 
central  portion  of  the  city,  the  agreement  between  the 
heating  and  electric-light  companies  being  that  the  elec- 
tric company  will  purchase  all  the  electrical  energy  gen- 
erated by  the  steam  system  and  pay  for  it  at  the  rate 
of  $0.0095  per  kw.-hr.  for  all  energy  taken  during  the 
peak  load  period  and  $0,005  per  kw.-hr.  for  the  balance. 
The  output  curve  of  the  heating-plant  generators,  there- 
fore, follows  identically  the  steam-demand  curve  shown 
in  the  accompanying  diagram.  In  operating  the  plant 
two  crews  of  four  men  each  are  required  for  the  day 
and  night  shifts  consisting  of  an  engineer,  fireman,  coal 
passer  and  switchboard  attendant. 

TTie  customers  served  by  the  heating  plant  number 
eighty-four  and  are  classified  as  follows :  Seven  hotels, 
forty-six  office  buildings,  eight  theaters,  nine  restaur- 
ants, and  fourteen  miscellaneous  customers.  The  cubical 
space  heated  is  approximately  17,000,000  cu.  ft.  and  the 
radiation  connected  with  the  system  is  200,000  sq.  ft. 
Steam  demand  load  curves  for  the  low-pressure  and 
high-pressure  steam  systems  for  a  typical  day  in  win- 
ter, are  given  in  Fig.  3.  The  demand  curve  for  a  sum- 
mer day  would  be  approximately  the  same  as  the  high- 
pressure  steam  curve  on  a  winter  day,  as  the  low- 
pressure  steam  is  off  and  approximately  the  same  con- 
sumption is  required  on  the  high-pressure  system,  re- 
gardless of  weather  conditions.  A  curve  showing  the 
monthly  output  for  twelve  months,  beginning  and  end- 


ing with  May,  and  including  both  the  high  and  low- 
pressure  steam  is  also  given  and  is  accompanied  by  a 
curve  showing  the  average  temperature  during  the  same 
period  as  recorded  by  the  Weather  Bureau  for  each 
month. 

The  success  of  the  operation  of  central  steam  heating 
plants  lies  largely  in  the  temperature  of  the  water  re- 
turned to  the  plant,  and  the  soundness  of  this  state- 
ment is  apparent  when  it  is  considered  that  75  per  cent 
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FIG.    2 — LAYOUT  OF   STEAM   DISTRIBUTION   IN    MILWAUKEE,   WIS. 

of  the  steam  delivered  is  returned  to  the  plant  during 
the  cold  months  at  an  average  temperature  of  140  deg. 
Fahr.  No  public  utility  requires  the  careful  watching 
and  detail  study  that  the  steam  heating  business  does  to 
obtain  a  net  profit  from  operation.  Where  inefficient 
management  would  still  allow  other  utilities  to  show  a 
profit,  the  central  station  heating  business  would  have 
to  close  down  and  it  is  the  opinion  of  the  writer  that 
this  is  the  reason  so  few  heating  plants  pay. 

The  least  looked  after  portion  of  any  enterprise  from 
an  efficient  management  point  of  view  is  the  boiler 
plant.  High  priced  engineers  are  employed  to  look  after 
the  mechanical  details  and  every  facility  is  furnished 
to  maintain  the  equipment  at  maximum  efficiency,  but 
the  boiler  room  is  left  to  the  fireman,  and  beyond  a 
steam  gage,  few  means  of  knowing  what  is  happening 
are  available. 

The  only  item  aside  from  its  by-products  a  central 
heating  plant  has  for  sale  is  the  coal  pile  in  the  form  of 
steam,  and  the  only  item  it  must  compete  with  is  the 
coal  pile.  The  sale  price  of  the  commodity  is  therefore 
based  on  the  cost  of  the  coal  to  the  consumers  and  this 
should  be  the  base  in  arriving  at  a  price  schedule.  If 
an  increment  rate  is  to  be  selected  the  various  .steps 
should  be  based  on  the  cost  of  the  different  kinds  of 
coal  which  would  be  used  and  the  quantity  in  which  it 
is  purchased.  A  residence  consumer  buys  hard  coal  in 
retail  quantities,  and  this  establishes  the  high  rate  in 
the  schedule,  while  the  large  office  buildings  with  ample 
coal  storage  capacity  and  burning  soft  coal,  purchase 
in  wholesale  quantities  and  establish  the  low  rate  on 
the  schedule.  Naturally,  to  the  price  of  coal  must  be 
added  investment  charge  of  the  private  heating  plant, 
the  value  of  the  space  used,  the  labor  and  all  other  inci- 
dental charges  which  make  up  the  total  cost  of  the  pri- 
vate heating  plant  service,  but  all  these  items  are  only 
a  small  percentage  of  the  cost  of  the  coal. 
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It  is  therefore  apparent  that  as  the  service  must  be 
sold  at  a  rate  so  closely  governed  by  the  cost  of  coal,  the 
profit  must  be  made  by  the  careful  purchase  not  only 
at  the  right  price,  but  also  of  the  right  quality  of  coal 
to  be  used  by  the  central  heating  plant.  This  item  nat- 
urally becomes  an  important  one  in  the  relative  differ- 
ence in  cost  between  that  paid  by  the  consumer  and 
that  paid  by  the  central  station,  and  should  represent 
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FIG.   3 — DEMAND   CURVES  FOR  LOW  AND  HIGH   PRESSURE   STEAM 
SYSTEMS   FOR   TYPICAL   WINTER  DAY 

the  largest  percentage  of  the  various  items  which  make 
up  the  net  profit.  For  small  consumers  this  will  nat- 
urally be  very  material  as  hard  coal  will  cost  from  $6 
to  $8  per  ton,  as  against  the  central  station's  cost  of 
$3  per  ton.  For  large  consumers  the  difference  is  very 
small,  they  probably  paying  $3.50  per  ton  for  soft  coal 
as  against  the  $3  cost  of  the  central  station,  which  is 
somewhat  increased  by  the  care  with  which  the  central 
station  buys  its  coal  as  against  that  of  the  average  oflSce 
building,  and  when  compared  on  a  B.t.u.  basis  there 
should  be  a  very  satisfactory  difference. 

TTie  next  item  of  profit  is  the  difference  in  economy 
with  which  the  coal  can  be  burned  by  the  central  sta- 
tion plant  as  against  the  private  plant  and  it  is  here 
that  the  most  important  opportunities  for  eflScient 
operation  exist  and  every  means  should  be  provided  to 
locate  any  losses  in  order  to  obtain  the  highest  efficiency 
of  the  boiler.  Not  only  must  this  show  a  sufficient 
economy  over  the  private  plant  boiler  to  warrant  a 
profit,  but  it  must  also  be  of  sufficiently  higher  efficiency 
to  offset  the  possible  losses  in  the  steam  mains. 

It  is  therefore  apparent  that  the  evaporation  per 
pound  of  coal  in  the  central  station  plant,  including  the 
losses  in  delivering  the  service,  must  be  higher  than  the 
evaporation  per  pound  of  coal  in  an  isolated  plant  be- 
fore this  item  can  be  entered  as  one  of  the  items  making 
up  the  net  profit.  To  emphasize  the  importance  of 
maintaining  fixed  charges  as  low  as  possible  the  net  in- 
come of  operation  from  this  plant  was  approximately 
as  follows  for  the  twelve  months  covering  a  fiscal  year 
from  May  1 : 

Month                                     Losses  Month  Profit 

May $751    November    $1,308 

June    1.842    December 4,754 

July 1,576    January    3.997 

August    1,738    February    4,207 

September    1.799    March   3,993 

October   1,141    April    1,500 


Total   for  year $8,847         Total  for  year $19,759 

Net  profit  from  operation $10,912 

To  reduce  the  losses  during  the  non-heating  months 
an  effective  canvass  for  high  pressure  steam  service 
should  be  made  and  it  is  surprising  how  easily  con- 
sumers representing  a  gross  income  of  from  $30  to  $100 
per  month   can  be  obtained   for  this   service.      Lunch 


rooms  make  attractive  prospects,  both  for  hot  water, 
dishwashing  and  live  steam  service  for  coffee  urns. 
Also,  hot  water  for  scrubbing  and  cleaning  in  theaters 
and  buildings  not  regularly  supplied  with  this  service 
during  the  summer  months  can  be  furnished  at  a  cost 
attractive  to  such  consumers.  For  barber  shops  it  can 
also  be  shown  to  be  less  expensive  than  either  gas  heat- 
ers or  small  boilers. 

In  arriving  at  the  proper  rate  for  this  company,  it 
was  found  that  with  the  prices  of  coal  in  Milwaukee, 
the  following  schedule  would  make  it  profitable  for 
any  consumer  to  purchase  heat  in  preference  to  in- 
stalling his  own  heating  plant  or  facilities  for  heating 
hot  water. 

Low  Pressure  Steam 
First    25,000    lb.    of    condensed    steam    used    in    1 

month     $0.80  per  1000  lb. 

Next    25,000    lb.    of    condensed    steam    used    in    1 

month    70  per  1000  lb. 

Next    25,000    lb.    of    condensed    steam    used    in    1 

month   60  per  1000  lb. 

Next    25,000    lb.    of    condensed    steam    used    in    1 

month 50  per  1000  lb. 

All    over   the    above   amount   of    steam   used    in    1 

month 45  per  1000  lb. 

High  Pressure  Steam 

First  25,000  lb.  of  steam  used  in  one  month $1.00 

Next  25,000  lb.  of  steam  used  in  one  month 90 

Next  25,000  lb.  of  steam  used  in  one  month 80 

All  over  75,000  lb.  of  steam  used  in  one  month.  .  .      .70 


per  1000  lb. 
per  1000  lb. 
per  1000  lb. 
per  1000  lb. 


Statistics  for  the   Year  Ending   May   1 

Total  pounds  steam  generated 

Pounds  high  pressure  steam  sold 

Pounds  low-pressure  steam  sold 

Pounds  coal  consumed  per  1000  lb.  steam  generated.  .  .  . 

Pounds  water  evaporated  per  pound  coal  consumed 

Average  losses,  per  cent 

Average  cost  steam  generating,  expenses  per  1000  lb. 
sold 

Average  cost  distributing  expenses  per  1000  lb.  sold.  .  . 

Average  cost  consumption  expenses  per  1000  lb.  sold.  .  . 

Average  cost  fixed  charges  on  entire  plant  per  1000  lb. 
sold    

Average  cost  miscellaneous  expenses  per  1000  lb.  sold.  . 

Total  operating  expenses  per  1000  lb.  sold 

Average  gross  income  per  1000  lb.  steam  sold  (includ- 
ing income  from  by-products) 

Average  income  from  by-products  per  1000  lb.  sold.  .  .  . 

Net  income  from  steam  heating  business  per  1000  lb. 
sold   


152,259,921 

20,070,177 

101,092,032 

142.2 

7.03 

25.3 
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FIG.   4 — MONTHLY  OUTPUTS  OF  BOTH   HIGH  AND  LOW  PRESSURE 

STEAM    AND   AVERAGE   TEMPERATURE   FOR  EACH    MONTH. 

MAXIMUM    TEMPERATURE    16    DEG.    FAHR., 

MINIMUM    11    DEG.    FAHR. 

The  capacity  of  Commonwealth  Power  Company's 
plant  is  about  80  per  cent  sold.  It  is  expected  that 
during  the  coming  season  the  other  20  per  cent  will  be 
disposed  of,  at  which  time  the  maximum  earning  ca- 
pacity of  the  investment  will  be  obtained.  From  the 
favorable  showing  made  during  the  past  two  years  this 
property  will  average  a  net  income  at  least  equal  to  that 
of  the  average  electric  lighting  utility. 
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Rural  Service  From  Iowa  Transmission  Lines 

Analysis  of  Five  Methods  of  Supplying  Energy  to  Iowa  Farmers,  Giving  Division  of  Investment, 
Rates  for  Service  and  Revenue,  with  Recommendations 


RURAL  business  from  transmission  lines  was  dis- 
cussed at  length  in  a  committee  report  presented 
at  the  recent  annual  meeting  of  the  Iowa  sec- 
tion, National  Electric  Light  Association,  by  W,  H.  Bur- 
tis  and  F.  D.  Paine.  The  status  of  rural  service  in  Iowa 
was  summarized  in  a  chart  which  is  reproduced  here- 
with. In  compiling  this  information  the  companies 
serving  farmers  were  divided  into  five  classes:  (1) 
Those  serving  farmers  directly  from  high-tension  lines 
built  to  other  towns  by  stepping  the  voltage  down  di- 
rectly to  110  volts.  (2)  Those  serving  farmers  from 
similar  lines  by  stepping  the  voltage  down  to  2200  volts 
for  distribution  among  farms,  and  again  reducing  the 
voltage  to  110  volts  for  service.  (3)  Those  operating 
high-tension  lines  to  serve  farmers  only,  and  stepping 
the  voltage  down  directly  to  110  volts.  (4)  Those  oper- 
ating similar  lines,  and  stepping  the  voltage  down  to 
2300  for  distribution  among  farms,  and  then  again  re- 
ducing it  to  110  volts  for  service.  (5)  Those  serving 
farmers  from  2200-volt  extended  city  lines. 

From  a  summary  of  the  information  in  this  chart  it 
may  be  seen  that  the  fifty-two  companies  who  sent  in 
reports  to  the  committee  have  a  total  of  571  rural  cus- 
tomers. The  maximum  number  of  customers  per  com- 
pany is  eighty  and  the  minimum  is  one.  Twenty  of 
the  fifty-two  companies  furnish  rural  service  to  179  cus- 
tomers from  lines  operating  at  6600  volts  or  higher. 
Of  these  companies,  eleven  use  6600-volt  equipment,  and 
serve  ninety-six  customers;  seven  transmit  energy  at 
13,200  volts,  and  serve  sixty  customers;  one  operates 
at  16,500  volts,  and  serves  five  customers ;  an  an- 
other one  uses  33,000-volt  equipment,  and  serves  eigh- 
teen customers.  Classifying  these  companies  on  a  dif- 
ferent basis,  it  may  be  seen  that  seventeen  serve  155 
customers  from  the  high-tension  lines  built  to  other 
tovms,  and  step  the  voltage  down  to  110/220  directly. 
Ten  of  these  companies  employ  a  high-tension  pressure 
of  6600  volts,  and  serve  ninety-eight  customers,  while 
the  remaining  seven  use  a  high-tension  pressure  of 
13,200  volts  and  serve  fifty-seven  customers.  Four  com- 
panies serve  thirty  customers  from  their  high-tension 
lines  to  other  towns,  first  stepping  the  voltage  down  to 
2300  volts  for  distribution.  The  investigation  shows 
that  in  the  State  of  Iowa  only  two  companies  have  built 
lines  to  serve  farmers  only,  and  that  these  companies 
are  using  6600-volt  equipment  and  serving  only  ten  or 
twelve  customers. 

At  the  1915  Iowa  convention  there  was  considerable 
discussion  as  to  whether  or  not  farmers  should  incor- 
porate and  buy  energy  at  wholesale,  measuring  it  with 
one  meter.  Evidently  there  have  not  been  many  develop- 
ments along  this  line,  since  there  are  only  two  instances 
reported  where  farmers  have  incorporated.  In  these 
particular  cases  a  2300-volt  line  was  built  out  from  the 
town  by  the  farmers  and  the  energy  measured  at  the 
city  limits.  It  is  interesting  to  note,  however,  that  ten 
companies  recommend  such  an  incorporation. 

From  its  study  the  committee  has  concluded  it  to  be 
imperative  that  the  rate  given  for  rural  service  be  higher 
than  that  for  the  same  service  within  the  city  limits. 
Furthermore,  a  greater  investment  is  required  per  rural 
customer  and  per  kilowatt-hour  of  consumption,  and  less 
consumption  exists  per  kilowatt  of  connected  load  than 
is  indicated  by  the  data  compiled  by  the  Wisconsin  Rail- 
road  Commission   on  this  subject.     Again,  there  is   a 


greater  maintenance  and  depreciation  charge  per  cus- 
tomer and  per  kilowatt-hour  of  consumption  due  to 
greater  exposure  of  the  transformers  and  apparatus  to 
lightning.  The  labor  charge  is  also  greater,  due  to  more 
frequent  calls  for  fusing  and  for  working  upon  burned 
out  or  damaged  transformers,  which  is,  of  course,  more 
costly  because  of  the  distance  from  the  central  station. 
In  addition,  the  investment,  maintenance  and  trouble 
charges  are  greatest  where  the  transformers  are  isolated 
and  upon  high-tension  lines,  maintenance  charges  being 
increased  practically  in  proportion  to  the  length  of  the 
lines.  Since  a  ground  occurring  at  a  great  distance  from 
a  small  high-tension  transformer  may  cause  surges 
which  will  damage  the  transformer  and  frequently  burn 
off  the  high-tension  leads,  or  even  burn  out  the  trans- 
former, another  source  of  interruption  to  service  other 
than  lightning  is  introduced  when  it  is  found  necessary 
to  operate  long  lines. 

Protecting  Rural-Service  Equipment 

Greater  attention  must  be  paid  to  the  condition  of 
transformers  on  rural  lines  than  on  city  lines,  since 
primary  and  secondary  coils  are  more  liable  to  become 
crossed  because  of  the  abnormal  voltages  which  are  set 
up  on  such  lines.  Fuses  of  the  expulsion  type  should 
be  used  for  the  protection  of  such  transformers,  and 
great  care  exercised  to  see  that  the  capacity  of  the  fuse 
is  kept  down  to  the  lowest  possible  limit.  For  further 
precaution  the  transformer  case  and  the  secondary  or 
110-volt  line  should  be  thoroughly  grounded  to  make  the 
installation  safe.  The  transformers  should  also  be  pro- 
vided with  as  good  lightning  protection  as  the  installa- 
tion will  warrant,  which  in  most  cases  cannot  be  more 
than  a  simple  form  of  horn-gap  arrester.  Furthermore, 
each  transformer  with  its  protecting  apparatus  should 
not  be  mounted  on  a  line  pole,  but  on  a  separate  pole  a 
little  distance  from  the  line.  Even  with  such  protection 
the  committee  believes  that  the  loss  due  to  burning  out 
will  be  greater  on  country  transformers  than  on  trans- 
formers within  the  cities.  This  trouble  and  consequent 
expense  is  proportional  to  the  voltage  employed  and  the 
length  of  the  line. 

From  experiences  related  by  several  companies  the 
committee  has  concluded  that  rural  service  cannot  be 
furnished  very  profitably  by  installing  a  number  of 
isolated  high-tension  transformers  upon  a  main  trunk 
line  to  cities,  especially  since  the  cost  of  interruptions 
to  service  is  likely  to  more  than  offset  the  possible  profit 
from  such  business.  This  risk,  it  was  pointed  out,  may 
be  greatly  reduced  by  inserting  one  step-down  trans- 
former instead  of  several,  and  distributing  at  1100  or 
2200  volts  to  a  number  of  farm  transformers.  This 
method  is  practical,  provided  the  construction  of  lines 
and  determination  of  rates  are  given  due  consideration. 
In  utilizing  this  method  of  2200-volt  distribution,  or 
extending  the  2200-volt  city  lines,  it  is  considered  a 
good  plan,  when  it  can  be  arranged,  to  have  the  farmers 
incorporate  and  pay  for  the  energy  as  measured  by  a 
totalizing  meter  instead  of  by  several  meters.  The  cost 
of  such  a  line  to  the  farmers,  using  a  2200-volt  single- 
phase  line  on  30-ft.  poles,  with  No.  8  wire,  could  be  kept 
down  in  most  locations  to  about  $400  per  mile  when  the 
price  of  copper  is  normal.  If  four  farmers  were  served 
per  mile,  this  would  entail  a  cost  of  $100  each  for  the 
line,  to  which  must  be  added  $50  for  a  transformer  and 
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secondaries  to  his  house.  Under  these  conditions  he 
would  still  have  a  much  lower  investment  than  that 
necessary  for  a  private  plant. 

Conclusions  for  Iowa  Conditions 

Referring  to  the  two  classes  of  service  mentioned  in 
the  opening  paragraph  as  3  and  4,  the  committee  con- 
cluded it  would  be  impractical  to  build  high-tension 
lines  especially  for  the  purpose  of  serving  the  farmers 
except  possibly  in  very  unusual  cases,  because  the  cost 
of  the  extension  and  operation  of  the  line  would  make 
it  prohibitive.  In  any  class  of  service  here  considered, 
the  rural  extension  should  be  paid  for  by  the  farmer 
or  the  group  of  farmers  desiring  the  service,  since  this 
is  the  only  way  in  which  a  uniform  rate  can  be  made  to 
apply  to  all  customers.  A  proper  rate  would  be  one  in 
which  the  demand  charge  is  made  proportional  to  the 
size  of  the  transformer  from  which  the  service  is  given, 
and  an  additional  charge  per  kilowatt-hour  at  the  same 
rate  as  for  the  same  class  of  city  service. 

From  overhead  expenses  chargeable  to  individual 
transformers  it  seems  reasonable  that  the  demand 
charge    on    an    extended    2200-volt   city    line.    Class    5, 


should  not  be  less  than  $1  per  month  for  a  1-kw.  trans- 
former, $1.50  per  month  per  kilowatt-hour  of  rating  for 
a  3-kw.  transformer,  and  $2  per  month  for  a  5-kw.  trans- 
former. With  Class  2  distribution  the  demand  charge 
should  be  higher  per  kilowatt  of  transformer  rating  than 
in  Class  5,  and  should  be  calculated  for  any  installation 
according  to  its  cost  and  other  variable  factors.  For  ^ 
Class  1  service  the  demand  charge  should  be  not  lesilH 
than  $3  per  month  for  a  3-kw.  transformer  and  $4  per 
month  for  a  5-kw.  transformer.  The  minimum  charge 
should  be  as  follows  for  service  to  Classes  1,  2  or  5: 


Ti'ansformer 
KatiriK 
(Kw.) 
1 
2 
3 
5 


Monthly 

Minimum 

Charge 

$2.,''>0 

3.00 

4.00 

5.00 


The  committee  summarized  its  report  as  follows: 
The  farmer  should  pay  for  the  rural  service  lines.  These 
should  be  maintained  and  owned  by  the  power  company 
under  its  own  franchise.  The  transformers  and  pro- 
tective apparatus  should  preferably  be  furnished  by  the 
power  company.  The  rate  charged  should  be  sufficient 
to  cover  the  additional  cost  of  giving  such  service. 


TABLE  I — METHODS  OF  SUPPLYING  IOWA  RURAL  SERVICE  AND  DIVIDING  EXPENSES,  RATES  AND  AVERAGE  BILLS 


1  ■                          ! 

1 

1 

1 

RATES 

Construction 

System  Skrved  from — 
'    High-Tension  Voltage 

Paid  for  by 
Farmer        I 

Monthly  .\veraoe 
Bill  on  Consump- 

Main- 

Num- 

tenance 

City 

Rrim. 

tion 

ber 

Paid 

Lines 

No 

Town 

of 

for  by 

Owned 

Cus-  , 

Farmer 

By 

1 

tom- 

er-sHtl 

Trans- 

Light,    Power, 

MINIMUM 

Light, 

Power. 

MINIMUM 

former 

Line 

Cents     Cents 

Cents 

Cents 

*1 

t2 

t3 

§5 

, 

Light 

Power 

Light 

Power 

Light 

Power 

1 

Adel 

20      5    6,600      ... 

2,200 

Yes 

Yes 

No 

Company 

14-7 

10-3 

$0.75 

$1.00  hp. 

7 

7 

$5  00 

$16.00 

$16.00 

9, 

Ames 

3    .... 

... 

2,200 

Yes 

Yes 

Yes 

11-5.5 

6-3.5 

1.00 

1.09  hp. 

^Same 

ISame 

ITSame 

ISame 

3 

Atlantic 

8'    .... 

.... 

2,200Yes 

Yes 

No 

Farmer 

10-6 

7.5-2 

1.00 

Same 

Same 

Same 

1  50 

2.00 

4 

Eldora 

6    10 

16,500 

2,300 

Yes 

Yes 

No 

10-6 

8-4 

1.00 

0.50  hp. 

14-8 

s 

S12..50 

J0.50hp. 

."i 

Esterville 

8 

... 

2,300 

Yes 

Yes 

Yes 

11 

7 

0.90 

Same 

Same 

Same  ' 

fi 

Glidden 

18 

6,600 

2,300 

Yes 

Yes 

Yes 

15-8 

9-5 

1.00 

Same 

Same 

Same 

7 

Guthrie  Center 

1 

2,200 

No 

No 

No 

15-10 

8-5 

None 

Same 

Same 

Same 

s 

Hawarden .... 
La  Porte  City. 

10 
2 

2,, 300 
2,300 

Yes 

Yes 

Yes 

1.25 
0.75 

1.00  hp. 

Same 
Same 

Same 
Same 

Same 
Same 

Same 

16-kw.  hr. 

n 

15-11 

7 

10 

Leon 

15 

2,300 

3 

n 

Lisbon 

12 

Malvern. .... 

6    24 

10,000 

6,600 

No 

Jointly 

No 

Company 

15-9 

6 

0.75 

lO.OOhp.- 

yr. 

Same 

Same 

$50 
year 

Same 

13 

Mechanicsville 

4 

2,300 

. 

14 

Mt.  Vernon. .. 

5 

16,500 

No 

No 

No 

12.5-8 

fi.5-4 

None 

Same 

Same 

$4.00 

35  kw.-hr. 

12.5  kw.-hr 

l.i 

NewHamotcn. 

5 

1,150 

Yes 

16 

Nora  Springs . . 

3 

13,200 

Yes 

Yes 

Yes 

Company 

12-10 

fi 

0.75 

0.75  hp. 

Same 

Same 

2  00 

1,D  kw.-hr. 

20  kw.-hr. 
per  hp. 

17 

Orange  City .  . 

1,100 

IS 

Osceola 

. 

6,600 

No 

No 

No 

12 

10 

0.75 

1.00  hp. 

Same 

S.ime 

Same 

Same 

15  kw.-hr. 

75  kw.-hr 

19 

Panora 

17 

2,300 

Yes 

No 

No 

12.5 

Same 

Same 

20 

Peterson 

30 

13,200 
6,600 

$50  per 
year 

?1 

Rockford.    ... 

1 



2,300 

22 

Rock  Valley.. 

6 

6,600 

Yes 

No       . 

15-10 

7-5 

1.25 

1.00  hp. 

Same 

Same 

$1.75 

$1.00 

45  kw.-hr. 

None 

m 

Sanborn 

6,600 

6,600 

Yes 

Yes 

Yes 

1,5-10 

8  5-4.5 

0.50 

1.00  hp. 

Same 

Same 

Same 

?A 

Scran ton 

12 

6,600 

Yes 

Yes 

Yes 

1.00 

Same 

Same 

Same 

20  kw.-hr. 

2.5 

Sheldon 

14 

2,200 

i>6 

Spencer 

2 

2,300 

27 

Spring  ville 

15 

2.300 

No 

No 

No 

1.5-10 

1.20 

Same 

Same 

10  kw.-hr. 

!^8 

State  Center.. 

5 

Yes 

Yes 

Yes 

15-5 

1.00 

Same 

Same 

Same 

24  kw.-hr.    

29 

Story  City.... 

7 

6,600 

30 

Sumner 

3 

13,200 

No 

No 

No 

15-8 

10-5 

i.oc 

0  50hp. 

Same 

Same 

$5.66 

25  kw.-hr.    

31 

Waverlj- 

6 

2,300 

1 

32 

Webster  City.. 

/ 

2,400 

1 

33 

Wayland 

4 

2,200 

Yes 

Yes 

Yes 

15 

10 

l.OD 

8 

8 

50  kw.-hr.    70  kw.-hr. 

34 

Waterloo 

44,000 

35 

Cedar  Rapids. 

2,300 

No 

No 

No 

11-5 

0-2.5 

0.75 

1  50  hp. 

Same 

Same 

Same 

Same 

$1.50        

36 

Davenport.. . . 

37 

Des  Moines. . . 

6 

6,600 

Yes 

No 

No 

IOC 

15 

Same 

32  kw.-hr.    

38 

Eaglf  Grove... 

80 

2,500 

Yes 

Yes 

Partly 

Farmer 

13-11 

Varies 

0.75 

Same 

Same 

39 

Greene 

3 

110 

40 

Grinnell 

4 

13,200 

No 

No 

No 

12-10 

7-5 

1  OC 

iSame 

Same 

$3.00 

$lhp. 

41 

Grundv  Center 

24 

3,300 

2 

4? 

Hamburg 

5 

6,600 

1 

43 

Jefferson 

3 

2,200 

No 

No 

No 

8 

0.4C 

0.60  hp. 

8 

2.50 

$2.50 

] 

44 

Lamoni 

13 

6,600 

.1 

4.5 

Mason  City.. . 

4 

13,200 

No 

No 

No 

12-4 

12-9 

1 

41 

Muscatine..    . 

18      3 

33,000 

2.20C 

Yes 

Yes 

No 

15 

I.OC 

Same 

4.00 

22  kw.-hr.    15  kw.-h« 

47 

Nevada 

'       2 

2,30C 

Yes 

Yes 

Yes 

13-8 

8-3 

1  OC 

1  00  ho.  Same 

Same 

Same 



17  kw.-hr.    45  kw.-hr 

48 

Sac  City 

6 

2,300 

49 

Sigourney.  .  .  . 

7    28 

13,200 

2,300 

.... 

1 

,50 

Red  Oak 

4 

2,30C 

I 

,51 

Wesf  Union..  . 

No 

Yes 

10 

85.00 

] 

52 

Decorah 

22      2 

13,200 

13,200 

Yci* 

Yes 

No 

Company 



1.00 

0  50hp. 

Sam  e 

Same 

5.00 

$5.80-       .■ 

1 

1 

36  kw.-hr.                1 

♦Transmission  lines  to  other  towns — voltage  stepped  down  directly 
down   to   2300   for  distribution.      JTransmission   lines  for  rural  servi 
extended.     HMeans  same  as  city.     HHWhere  more  than  one  number 
the  consumers  are  served   froin  different-voltage   lines,  the  correspo 
the  next  column.     For  instance,  in  Adel    (line  1)    twenty  customers 


$5.80-       .HI 

3  kw.-hr.  HI 

'oltage  steppe<5n 


to  110  volts.     fTransmission  lines  to  other  towns — voltage  steppei 
ce   only — voltage   stepped    down    directly   to    110   volts.      §City    lines 
appears  in  the  column  headed  Number  of  Customers  it  means  that 
nding   pressures   being   indicated    in    the    same    relative   positions   in 

■■ire  served   from   6600-volt  lines  and   five   from    2200-volt   circuits. 
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Making  a  Commercial  Scout  of  Every  Employee 

A   Co-operative   Plan   for   Enlisting   the   Active  Assistance   of  All    Company  Employees    in 
Furthering   the   Work   of  the    Commercial   Department 

By  John  G.  Learned 

Assistant    to    the    Vice-President,    Public    Service    Company   of  Northern   Illinois 


:VERY  EMPLOYEE  OF  THE  COMPANY  RECEIVES  ONE  OP  THESE  BOOKS  OF  "PROSPECT  CARDS"  ON   WHICH   HE  ENTERS  THE  NAMES  OF 
PROSPECTIVE    CUSTOMERS   AND    REPORTS    THE    CHARACTER    OF    SERVICE    IN    WHICH    THEY    ARE    LIKELY    TO    BE    INTERESTED 


THE  matter  of  employees'  co-operation  is  often 
made  more  or  less  abstract  and  idealized.  Con- 
fronting the  central  station  is  the  problem  of 
ormulating  a  plan  of  co-operation  which  will  be  of  in- 
erest  to  all  employees  and  which  will  result  in  sys- 
ematized  effort.  In  an  organization  such  as  the  Public 
service  Company  of  Northern  Illinois,  supplying  a  large 
mmber  of  cities,  towns  and  villages,  it  is  sometimes 
ather  difficult  to  keep  enthusiasm  in  each  and  every 
(mployee  at  white  heat.  We  have  about  1700  employees, 
M  of  whom  are  interested  in  promoting  the  company's 
velfare  for  their  mutual  benefit.  The  contract  depart- 
lent  itself  numbers  sixty-two  active,  energetic  sales- 
nen.  It  was  seen  long  ago,  however,  that  the  other  em- 
'loyees  represented  wonderful  sales  force  possibilities, 
f  they  could  all  be  actively  interested  in  the  sales  work, 
/onsequently  a  plan  has  been  worked  out  to  give  the 
nterest  of  all  employees  in  sales  work  an  outlet. 
!  The  "Prospect  for  New  Business"  card  is  a  part  of 
iUr  plan  which  has  proved  very  successful.  Every  em- 
loyee  is  provided  with  a  book  of  these  prospect  cards, 
s  illustrated  herewith. 

When  this  plan  of  co-operation  was  started  an  ex- 
lanatory  letter  was  sent  to  all  employees.  This  letter 
7as  headed  "Co-operation  Is  the  Keynote  of  Success," 
nd  read  as  follows: 

;  "In  recognition  of  past  co-operation  of  all  employees, 
nd  with  a  view  to  inviting  even  closer  co-operation  if 
ossible  in  the  future,  a  monthly  bonus  is  offered  in  the 
^rm  of  three  awards: 

"First  Prize — $10  in  gold. 
"Second  Prize — $5  in  gold. 
"Third  Prize — $3  in  silver. 

"The  inclosed,  hook  of  'Prospect  for  New  Business' 
irds  is  for  your  use.  Fill  them  out  in  duplicate;  turn 
I  one  copy  to  your  district  superintendent  and  send  the 
'her   copy    to    the    Contract  Department,  Room  1310, 

-  West  Adams  Street,  Chicago. 

"Business  secured  from  'Prospect  for  Neiv  Business' 
trds  will  be  credited  in  accordance  ivith  the  point  sys- 


tem shown  on  the  attached  sheet.  The  employee  receiv- 
ing the  largest  number  of  points  during  each  month  will 
be  awarded  the  first  bonus;  the  next  largest  the  second 
bonus,  and  the  third  largest  the  third  bonus.  In  the 
event  of  a  tie,  the  bonus  tvill  be  divided. 

"The  prospects  will  be  followed  up  by  the  contract 
department  in  the  district  and  also  from,  the  General 
Office. 

"You  should  make  a  practice  of  checking  up  your 
prospects  to  make  sure  they  are  closed  at  the  earliest 
possible  date. 

"Salesmen  in  the  contract  department  are  not  eligible 
to  participate  in  the  awards." 

Point  System  for  Awarding  Credit  to  Co-operating 
Employees 

No  credit  is  given  "Prospect  for  New  Business"  cards, 
in  case  the  names  of  the  same  prospects  appear  on  the 
salesman's  reports  within  thirty  days  prior  to  the  date 
shown  on  the  card. 

Points  are  awarded  in  accordance  with  the  following 
table : 

POINT     SYSTEM     USED     IN     DETERMINING     WINNERS     OF 
BONUS  awards 


Electric  Points 

House  wiring    100 

Additional   wiring    10 

Store  lighting 50 

Window   lighting 50 

Signs    50 

Street  post    50 

Power  per  horsepower. ...  50 

Per   $1   fixtures 1 

Meter    (electric)    10 

Electric  iron    25 

Toaster    25 

Percolator    25 

Vacuum  cleaner 20 

Washing  machines 20 

Portables    5 

Heating  pad    10 

Grill    10 

Cooking  utensils i  "^ 

Radiators    25 

Heaters   25 


Gas  Points 

Additional  piping    10 

House   piping    100 

Service    5 

Meter    (gas)    10 

Stove  connection   5 

Per  $  1  fixtures 1 

Gas  iron    25 

Range 50 

Automatic  water  heater. .  .  200 

Uaundrv  stove    25 

Tank  heater    50 

Uamps   10 

Heater 25 

Hotel  ranges 200 

Broilers 50 

Soldering  furnaces   25 

Urns    50 

Cake  griddles    25 

Steam  boilers    50 

Steam  tables 75 
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THE       WIHKXBSl 

Hunt 

SssX- 

Mat.           Toim 

Bank 

£aiB^ 

IGBC  B.  BOBNINO 

Bapalr 

C                EVANSrON 

1 

2665     tlO 

B.  J.  lOU/fi 

Wiring 

J                JOLIET 

2 

2200         B 

Ouhicr 

0          icRms 

3 

838        3 

Ths 

following  mn  tntltle*  to  hoaonble  nantlon: 

J.    In^rum 

Sides 

D            Oak    Park 
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THE  NAMES  OF  THE  EMPLOYEES  WHO  MAKE  THE  BEST  RECORD 
ARE  PUBLISHED  EACH  MONTH  IN  THE  SALES-DEPARTMENT 
"MIKROR,"  a  MIMEOGRAPHED  SHEET  DISTRIBUTED  AMONG  THE 

COMPANY'S    OFFICES 

The  letter  reproduced  on  the  preceding  page  excited 
the  interest  and  aroused  the  enthusiasm  of  all  em- 
ployees at  the  beginning  of  the  campaign.  To  con- 
tinue this  spirit  a  monthly  report,  known  as  the  Con- 
tract  Department  Mirror  is  issued  on  mimeograph 
sheets  and  a  copy  is  handed  each  employee  with  his  pay 
check.  The  copy  of  the  Mirror  reproduced  herewith 
shows  how,  through  suggestion,  even  the  women  em- 
ployees of  the  company  have  been  encouraged  to  win 
awards  and  a  strong  position  in  the  honorable  mention 
list. 

To  stimulate  interest  further,  this  co-operative  effort 
is  frequently  discussed  at  sales  meetings.  Each  sales- 
man is  impressed  with  the  fact  that  he  may  save  him- 
self much  tiring  and  unproductive  effort  if  he  will  in- 
duce all  of  the  employees  he  comes  in  contact  with  to 
turn  in  "Prospect  for  New  Business"  cards.  At  general 
district  meetings  where  all  employees,  as  well  as  their 
wives,  are  present,  the  bonus  award  is  discussed  and 
explained.  In  fact,  every  opportunity  is  taken  to  make 
all  employees  see  the  importance  of  the  campaign  and 
realize  that  through  participation  in  it  there  is  offered 
a  chance  of  betterment  for  everyone  which  is  far  greater 
than  the  immediate  pecuniary  return  or  the  favorable 
publicity  of  the  Honorable  Mention  column  of  the 
Mirror. 

AMOUNT  OF  BUSINESS  SECURED  FROM  "PROSPECT  FOR 
NEW^  BUSINESS"  CARD  DURING  MONTH  OF  APRIL,  1915 
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Kilowatts 
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Amount 

A 

16.27 

$761.98 

B 

1.40 

76.04 

C 
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. .    . . 
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409.30 
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L. 
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6.00 

R 

1.00 

61.91 

284.30 

S 

10.65 

735.54 

Total 

82.62 

$2,636.67 

$1,028.60 

The  campaign  has  been  in  operation  since  Jan.  1,, 
1915.  On  the  average  the  employees  of  the  company,ii 
outside  the  sales  department,  have  turned  in  400  pros- 
pective customers  per  month.  P'rom  this  list  of  pros- 
pects an  average  of  350  customers  per  month  has  been, 
secured.  Taking  the  records  for  the  month  of  April, 
1915,  as  typical,  it  is  apparent  that  82.62  kw.  of  electric 
load  was  added  to  the  company's  lines,  $2,638.67  worth 
of  wiring,  fixtures  and  electric  appliances  were  sold,  and 
$1,028.60  worth  of  gas  appliances  were  sold  as  the  re- 
sult of  the  co-operative  efforts  of  the  employees  outside 
the  contract  department. 

The  cost  to  the  company  outside  of  the  $18  per  month 
required  for  the  prizes,  is  almost  negligible.  In  fact, 
the  total  cost  inclusive  of  all  details  will  not  amount  to, 
more  than  $25  per  month. 

One  important  feature  of  this  plan  is  that  it  brings 
to  light  sales  talent  that  otherwise  we  would  not  know 
existed.  Men  in  other  departments,  such  as  the  wiring 
division,  have  sometimes  displayed  such  unusual  ability 
in  selling  that  they  have  been  sought  out  by  the  contract 
department  and  given  an  opportunity  on  the  regular 
selling  force.  It  is  gratifying  to  know  that  they  are 
making  good. 


Electrolytic  Chlorine  for  Laundries 

Production    of    Bleaching    Solution    from    Salt    and 

Water,  to  Replace  Bleach  Powders  Now 

Advanced   in   Price 

By  H.  p.  Hill 

For  several  years  a  number  of  the  larger  laundries 
have  prepared  their  own  bleaching  material  by  the 
electrolysis  of  salt  solution,  finding  it  cheaper  to  pro- 
duce their  own  "bleach"  than  to  purchase  the  bleaching 
compounds  which  were  largely  manufactured  abroad  and 
exported  to  this  country.  In  recent  months,  however, 
the  sharp  advance  in  the  prices  of  bleaching  compounds, 
of  all  kinds  has  made  it  increasingly  desirable  for  even 
smaller  laundries  to  produce  their  own  chlorine  solu- 
tions by  the  electrolysis  of  salt  and  water. 


FIG.  1 — ELECTROLYTIC  CHLORINE  TANK  FOR  PRODUCING  BLEACH' 
ING    SOLUTION    FROM    SALT    AND    WATER 
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FIG.    2—  DETAILS   OF   TANK    AND   ELECTROLYTIC   CHAMBER 

The  electrolytic  load  thus  afforded  the  central  station 
is  comparatively  long-hour  in  character,  and  may  be 
arranged  so  as  to  fall  entirely  during  the  daylight 
hours.  In  the  following  paragraphs  are  given  descrip- 
tions of  typical  equipment  for  the  production  of  chlorine 
for  laundries  and  other  industries,  including  the  re- 
clamation of  tin  from  old  cans. 

Construction  of  50-Gal.  Outfit 

Fig.  1  shows  a  50-gal,  outfit,  which  requires  25  amp. 
of  direct  current  at  110  volts.  The  equipment,  as  shown 
in  the  sketch,  comprises  a  50-gal.  wood  tub  mounted 
on  a  stand  3  ft.  above  the  floor,  and  filled  with  a  solu- 
tion of  common  salt  and  water.  In  the  center  of  the 
tub  is  a  shaft  on  which  is  mounted  a  blade  or  paddle 
which  slowly  revolves  in  the  tub  to  agitate  and  dissolve 
the  salt.  On  the  side  of  the  tub  is  mounted  a  soapstone 
box  containing  the  electrodes.  This  box  measures  22 
in.  long,  9  in.  wide  and  6  in.  deep.  At  each  end  are 
placed  the  carbon-block  electrodes  A  and  B,  and  spaced 
at  3-in.  intervals  are  alternate  glass  and  carbon  plates 
C  and  D.  Each  plate  has  a  1-in.  square  "bite"  taken 
Dut  of  one  corner.  The  object  of  these  baffles  or  plates 
is  to  diminish  the  flow  and  keep  the  solution  in  contact 
with  the  current,  through  a  longer  path.  The  salt 
water  from  the  tub  is  admitted  at  the  negative  element, 
and  is  discharged  at  the  positive  element.  From  the 
discharge  end  chlorine  solution  flows  into  a  tub  on  the 
floor,  from  which  it  is  dipped  and  used  in  the  washing 
machine.  This  solution  is  known  as  "chick"  or  bleach- 
ing compound. 

The  form  of  apparatus  just  described  can  be  im- 
proved in  efficiency  by  modifying  the  design  of  the 
soapstone  box,  as  shown  in  Fig.  3.  The  top  of  the  box 
shown  in  this  sketch  is  covered,  and  the  chlorine  gas 
generated  instead  of  being  allowed  to  escape  in  the  air 
is  piped  to  the  bottom  of  the  salt  tub,  or  can  be  carried 
in  pipes  to  a  bleaching  or  drying  room,  where  it  is  of 
value.  Another  advantage  of  confining  the  chlorine 
gas  as  in  Fig.  3,  by  closing  the  top  of  the  salt  tank,  is 
that  the  amount  of  the  gas  given  off  will  determine  the 
feed  or  overflow  of  the  chlorine  discharge  from  the  posi- 
tive side  of  the  box,  and  insure  a  solution  of  maximum 
strength  at  all  times. 

Other  Uses  for  Chlorine  Products 

Another  use  for  this  form  of  apparatus  is  that  of 
removing  the  tin  from  old  cans,  etc.  A  brick  retort  is 
built  with  proper  means  of  heating  the  metal  up  to 
the  proper  temperature,  and  the  solution  of  chlorine 
?as  coming  in  contact  with  the  heated  metal  attacks  the 
tin. 

A  novel  form  of  a  chlorine  generator  used  as  a  dis- 
infector  or  purifier  is  shown  in  Fig.  4.  In  this  type 
the  apparatus  is  automatic  and  the  current  automatic- 
ally cuts  itself  off  when  a  supply  of  chlorine  is  made. 
The  outfit  can  be  adjusted  to  feed  as  little  gas  as  re- 
quired, the  supply  and  discharge  being  regulated  by  the 
gas  pressure  in  the  generator.     The  bottle,  usually   1 


A--'^''-y 


FIG.    3 — CLOSED    ELECTROLYTIC    CHAMBER    FOR    COLLECTING 
CHLORINE   GAS 

gal.  in  size,  is  filled  with  a  saturated  solution  of  salt 
water,  and  is  inverted  over  the  glass  or  earthenware 
crock,  which  a  gasket  makes  airtight.  The  glass  tube 
extends  to  within  approximately  1  in.  of  the  bottom  of 
the  crock. 

For  Making  Chlorine  in  Small  Quantities 

The  tube  measures  3  in.  in  diameter  and  is  sealed  into 
the  top  so  as  to  be  gastight.  On  an  iron  rod  is  clamped 
the  positive  carbon,  which  is  connected  in  series  with  a 
32-cp.  incandescent  lamp.  In  the  U-bend  discharge 
pipe  is  a  valve  which  is  adjusted  for  the  proper  dis- 
charge. When  the  bottle  is  filled  with  the  saturated 
salt  solution,  and  the  current  is  turned  on,  chlorine  gas 
is  formed  inside  the  3-in.  glass  tube.  This  gas  drives 
the  solution  down  in  the  tube  until  the  circuit  is  inter- 
rupted at  the  bottom  of  the  electrode.  If  the  valve  in 
the  outlet  pipe  is  closed  or  set  for  a  small  discharge, 
this  gas  will  condense,  and  allow  the  solution  to  rise 
in  the  tube,  re-establishing  the  circuit  and  so  generat- 
ing more  chlorine.  As  the  chlorine  is  discharged 
through  the  U-tube  new  solution  is  allowed  to  feed  down 
from  the  bottle,  and  the  apparatus  automatically  makes 
the  amount  of  chlorine  within  its  capacity  as  required. 
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FIG.  4 — APPARATUS  FOR  PRODUCING  CHLORINE  SOLUTION  IN 
SMALL    QUANTITIES 

A  glass  tube  can  be  extended  through  the  cover  into  the 
large  glass  tube,  obtaining  directly  a  supply  of  chlorine 
gas  for  bleaching  purposes.  This  apparatus  provides  a 
ready  means  of  securing  chlorine  solution  or  chlorine 
gas  in  small  quantities  at  little  expense.  It  has  a  wide 
field  as  a  disinfectant  or  purifier,  and  is  applicable  to 
many  industrial  uses. 
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STATION  AND  OPERATING   PRACTICE 

A  Department  Devoted  to  Proldems'  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


AUTOMATIC  CONTROL  OF  75  KVA 

HYDROELECTRIC  PLANT 

Arrangements  for  Automatically  Indicating  Trouble 

and  Stopping  Machinery  in  an  Attend- 

antless   (N.C.)   Station 

By  D.  R.  Shearer 

In  the  June  24  issue  of  the  Electrical  World,  page 
1454,  appeared  a  description  of  a  75-kva.  hydroelectric 
plant  at  Boone,  N.  C,  which  operates  without  an  at- 
tendant. Automatic  arrangements  were  mentioned 
which,  in  case  trouble  develops  or  abnormal  operating 
conditions  arise,  cause  the  plant  to  stop  itself  and  ring 
a  large  gong  outside  the  building.  This  gong  rings 
until  the  trouble  is  removed.  The  station  is  in  charge 
of  a  mechanic  in  a  near-by  mill  who  is  within  hearing 
of  the  gong  and  responds  to  its  call. 

The  plant  switchboard  and  a  special  annunciator  board 
referred  to  in  the  article  mentioned  are  shown  in  Fig.  3. 
The  connections  for  the  operating  mechanisms  are 
shown  in  Fig.  1.  The  annunciator  board  has  five  drops 
and  indicates  the  origin  of  any  trouble  that  causes  the 
bell  to  sound.  The  drops  show  the  following  troubles: 
1.  Frayed  or  broken  ropes  or  belts  or  tension  carriage 
at  the  end  of  track.  2.  One  or  more  hot  bearings  or 
overloaded  generator.  All  bearings  and  generator  are 
equipped  with  thermostats.  3.  Speed  above  or  below 
normal,  indication  from  governor.  4.  Automatic  oil 
switch  tripped.     5.  Voltage  above  or  below  normal. 

The  operation  of  this  power  plant  alarm  system  is  as 
follows :  The  current  for  its  operation  is  normally  taken 
from  a  shunted  Nichrome  resistance  on  the  exciter 
buses.     However,  after  the  exciter  has  stopped  a  relay 
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FIG.    1 — CONNECTIONS   OF  DEVICES   FOR  AUTOMATIC   INDICATION 
OF    TROUBLE    IN    BOONE    (N.    C.)     HYDROELECTRIC    PLANT 


shifts  the  alarm  circuit  to  a  storage  battery  of  low  volt- 
age which  is  kept  fully  charged  from  the  same  resistance. 
An  automatic  battery  cutout  is  placed  on  the  battery  to 
prevent  the  current  backing  through  the  resistance  when 
the  plant  is  not  running.  This  battery  also  supplies  a 
low-voltage  lamp  circuit  for  emergency  use  in  case  of 
break-down.  The  regular  lighting  circuit  can  be  fed 
from  the  exciter  or  from  the  alternating  current  supply. 


FIG. 


-METHOD   OF   ATTACHING   TRIP   COIL  TO   SAFETY   TRIP  OF 
COMPENSATING    MECHANICAL   GOVERNOR 


Trouble  with  the  rope  drive,  belting  or  tension  car- 
riage operates  annunciator  drop  No.  1  and  the  large 
alarm  gong.  The  tension  carriage  track  has  contacts  at 
each  end  so  that  over-travel  is  prevented.  These  con- 
tacts are  operated  by  the  carriage  wheels  about  6  in. 
before  the  track  limits  are  reached.  A  light  bar  is 
placed  across  each  sheave  wheel  clearing  the  ropes  about 
1/4  in.,  and  just  back  of  this  bar  is  a  contact  also  on  drop 
No.  1  so  that  a  raveled  or  frayed  rope  furnishes  an  im- 
mediate indication.  On  one  of  the  sheave  wheels  a  much 
larger  and  heavier  contact  system  is  placed,  which  is 
not  connected  to  the  alarm  wiring  but  to  the  stop  cir- 
cuit. Frayed  yarns  do  not  affect  this  contact,  but  should 
the  rope  break  the  trip  circuit  is  closed  and  the  plant 
stopped  at  once. 

The  thermostats  on  the  bearings  and  machinery  oper- 
ate drop  No.  2.  Drop  No.  3  is  energized  by  contacts  on 
the  governor  at  more  or  less  than  normal  speed.  This 
circuit  is  carried  through  the  time  switch  so  that  when 
the  plant  is  closed  down  at  midnight  and  the  governor 
comes  to  rest  the  gong  will  not  continue  to  ring.  The 
time  switch  opens  the  alarm  circuit  at  the  same  time 
that  it  closes  the  trip-coil  contact.  The  automatic  oil 
switch  has  a  contact  placed  on  it  in  the  open  position 
and  throws  drop  No.  4  when  knocked  out  by  shorts  or 
other  causes.  The  voltmeter  closes  contacts  through  a 
relay  at  either  high  or  low  voltage  and  operates  drop 
No.  5.     This  circuit  is  merely  to  operate  should  the  Tir- 
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ill  regulator  fail  to  hold  voltage  to  reasonable  limits. 

The  method  of  attaching  a  trip  coil  to  a  Woodward 

\vpe  D  compensating  governor  is  shown  in  Fig.  2.    The 

rip  coil   is  a   double-pole,   horseshoe  type.     The  part 


IG.  3 — CONTROL  BOARD  SHOWING  ANNUNCIATOR  THAT  INDI- 
CATES STATION  TROUBLE  AND  THE  GATE  OPENING  AND  WATER 
LEVEL  INDICATORS 

narked  A  and  its  armature  are  the  features  added. 
Vhen  the  coil  is  energized  by  the  time  switch  by  any  of 
he  electrical  stop  contacts  or  by  manually  operated  push 
luttons,  the  governor  at  once  stops  the  water  wheel. 


Use  of  Twisted-Pair  Service  Wires 
By  R.  L.  Elkin 

Twisted-pair  conductors  for  the  connection  of  tele- 
phones between  pole  and  house  is  the  rule  in  many  cases, 
vhile  almost  invariably  separate  conductors  are  used 
?or  lighting  and  power  service  wires.  Twisted-pair 
A'ires  are  used  to  some  extent,  and  to  good  advantage, 
'or  connecting  up  small  lighting  and  power  loads  in 
'esidences  and  cottages.  In  these  days,  when  economy 
s  being  practiced  in  all  directions,  and  special  effort  is 
aeing  made  to  obtain  business  at  lowest  initial  invest- 
Tient,  the  use  of  twisted-pair  wires  deserves  attention, 
rhe  Yonkers  (N.  Y.)  Electric  Light  &  Power  Company 
>vas  one  of  the  first  central  station  companies  in  this 
-ountry  to  adopt  this  form  of  service  wires,  and  the 
:wisted-pair  conductors  have  been  in  service  now  for 
learly  ten  years  with  very  satisfactory  results. 

The  twisted-pair  service  wire  has  the  advantage  over 
wo  or  three  separate  conductors  for  two  and  three-wire 
service  as  regards  appearance,  convenience  and  cost  of 
nstallation.  The  additional  loading  due  to  sleet  will 
ilso  be  less,  small  though  it  be.    The  wires  used  hereto- 


fore have  been  between  No.  10  and  No.  6,  and  have  been 
twisted  double  or  triple  for  two  and  three-wire  services. 
The  wires  are  usually  stranded  copper  covered  with 
weatherproof  insulation  with  a  triple  braiding  which  is 
extra  heavily  waxed.  Experience  shows  that  such  wires 
should  not  be  externally  braided,  because  this  braiding 
tends  to  permit  the  collection  of  water,  which  results  in 
the  more  rapid  deterioration  of  the  insulating  material 
than  occurs  without. 

For  connecting  up  small  cottages  and  similar  loads 
where  the  returns  that  may  be  expected  are  small,  it 
is  important  that  the  capital  invested  be  as  small  as 
possible,  since  this  is  the  deciding  factor  as  to  whether 
or  not  immediate  returns  on  the  investment  will  accrue. 
The  use  of  twisted-pair  wire,  therefore,  deserves  care- 
ful consideration.  Where  such  wire  is  applicable  for 
telephones  it  would  appear  equally  so  for  lighting,  and 
that  means  practically  in  all  climates  except  those  sub- 
ject to  very  wide  temperature  changes.  Past  experi- 
ence with  twisted-pair  wire  has  shown  low  construction 
and  initial  cost  and  reasonably  satisfactory  life. 


Data  Forms  for  Underground  Conduit  and 
Cable  Record-Pocketbook 
By  R.  a.  Paine,  Jr. 
Pocket-size  loose-leaf  duct  books  have  been  prepared 
recently  by  the  Edison  Electric  Illuminating  Company 
of  Brooklyn  for  the  use  of  men  working  in  the  under- 
ground department,  to  enable  them  to  locate  any  man- 
hole or  cable  and  indentify  the  latter  before  cutting  it. 
Each  book  contains  a  complete  record  of  the  location  of 
all  manholes  and  subways  (where  the  number  of  ducts 
is  greater  than  two),  the  number  and  kind  of  ducts  and 
the  numbers  of  cables  in  each  duct.  Subway  workmen 
find  the  books  especially  useful  when  the  manholes  are 
covered  by  snow.  The  sheets  consist  of  5-in.  by  8-in. 
blueprints  made  from  tracings  which  are  kept  in  the 
office,  where  they  may  be  kept  up  to  date.  Herewith  is 
a  reproduction  of  one  of  the  sheets.  North  is  indicated 
on  each  by  an  arrow,  while  the  locations  of  the  man- 
holes and  subway  are  shown  on  the  street  plan.  At  the 
lower  right-hand  corner  is  given  the  distance  of  the 
center  of  each  manhole  cover  from  the  two  nearest 
curbs.    On  the  remaining  space  are  developed  the  walls 
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of  each  manhole.  These  dovelopments  show  the  kind 
of  duct  (rectangles  for  tile  and  circles  for  fiber  or  iron 
pipe)  and  the  number  of  the  cable  in  each  duct.  A 
white  space  is  provided  in  the  lower  right-hand  corner 
of  each  sheet  for  the  date  when  the  record  indicated  was 
last   revised. 


Operating  Boilers  at  High  Rating  in 
Rochester  Plant 

In  steam  station  No.  3  of  the  Rochester  (N.  Y.) 
Railway  &  Light  Company  which  supplements  largely 
hydroelectric  service,  six  875-hp.  Biglow-Hornsby  water 
tube  boilers  are  operated  at  ratings  from  150  per  cent 
to  325  per  cent.  The  number  of  boilers  used  depends 
upon  the  water  available  at  the  hydroelectric  plants  and 
on  average  steady  load  the  boilers  are  operated  from 
150  per  cent  to  200  per  cent  of  rating.  The  load  is 
allowed  to  increase  however,  on  steady  demand  to  200 
per  cent  rating  and  to  250  per  cent  of  boiler  rating 
during  short  peaks  before  cutting  in  additional  units. 

During  the  extreme  peaks  which  this  station  carries 
between  Dec.  1  and  20  the  units  have  been  operated 
from  300  to  325  per  cent  of  rating.  The  boilers  are 
equipped  with  nine  retort  Taylor  stokers.  The  steam 
pressure  is  215  lb.  with  135  deg.  Fahr.  superheat.  The 
average  water  evaporated  per  pound  of  coal  as  fired 
during  24  hr.  is  from  8  lb.  to  9  lb.  Under  these  condi- 
tions the  operation  of  the  boiler  plant  is  said  to  be  satis- 
factory, the  only  difficulty  experienced  being  in  con- 
nection with  the  maintenance  of  the  front  wall  above 
each  line  of  tuyere  boxes.  A  gouging  takes  place  in 
this  wall  which  has  been  found  due  to  a  sort  of  blast 
•action  set  up  in  the  furnace. 


Results  When  Cleaning  Condenser  Tubes 

with  Sand  Blast 

When  dirty  or  corrosive  condensing  water  is  used  the 
heat  transmission  of  condenser  surfaces  decreases  rap- 
idly with  service,  as  indicated  by  the  accompanying 
curve  which  refers  to  a  particular  installation.  As 
shown,  the  hourly  rate  of  heat  transfer  was  decreased 
440  B.t.u.  per  square  foot  per  degree  mean  temperature 
difference  during  the  first  8800-hour  service  or  almost 
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41.5  per  cent.  To  overcome  this  trouble  several  com- 
panies are  scrubbing  the  tubes  with  stiff  rotary  brushes 
and  water.  This  has  sufficed  where  only  mud  and  slime 
are  encountered.  By  using  a  sand-blasting  outfit  like 
the  one  illustrated  herewith  hard  scale  as  well  as  mud 
and  slime  can  be  removed.  About  1  qt.  of  dry,  clean, 
sharp  sand  can  be  discharged  with    the    apparatus  in 


twenty  seconds  so  one  operator  can  clean  about  100  ti 
120  tubes  per  hour. 

This  method  of  cleaning  tubes,  I.  E.  Moultrop  ex 
plained  recently  Ijefore  the  N.  E.  L.  A.,  has  been  useci 
by  the  New  York  Edison  Company  for  about  two  years 
without  seriously  affecting  the  life  of  the  tubes  due  tc 
erosion.  If  more  sand  than  the  amount  specified  is  usee 
it  is  probable  that  an  appreciable  amount  of  metal  ma> 
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be  worn  off  but  decrease  of  tube  life  is  permissible  if  it 
is  attended  by  maximum  heat  transmission  during  the 
entire  life  of  the  tubes. 


A  Peculiar  Regulator  Trouble  Traced  to 

Change  in  Character  of  Load 

By  George  W.  Teffeau,  Jr. 

When  a  new  regulator  is  placed  in  service  for  the 
first  time,  the  connections  between  the  primary  and 
secondary  windings  should  be  very  carefully  made  after 
an  ammeter  test  to  make  sure  that  the  minimum  cur- 
rent is  flowing  in  the  primary  coils.  It  is  surprising 
how  often  this  feature  is  overlooked  by  even  the  best 
central  station  electricians.  Not  only  initial  connec- 
tions, but  also  change  of  load,  or,  rather,  change  of 
character  of  load,  are  sometimes  responsible  for  pe- 
culiar regulator  action.  A  case  where  trouble  was 
traced  to  the  latter  condition  recently  came  to  the 
writer's  attention. 

The  regulator  in  question  was  a  General  Electric 
induction  regulator  of  air-blast  type  of  150-arap.  rating 
at  2300  volts  installed  on  an  overhead  three-phase  dis- 
tribution circuit  supplying  a  mixed  lighting  and  power 
load.  TTie  load  on  the  circuit  had  increased  to  165  amp. 
per  phase,  and  as  this  was  too  great  a  load  to  carry  on 
the  lead  cable  from  the  station  to  the  pole  line  it  was 
decided  to  "cut  over"  part  of  the  overhead  circuit  to 
another  source  of  supply  for  relief.  A  branch  of  the 
circuit  carrying  largely  a  lighting  load  of  about  80  amp. 
per  phase  was  taken  off  and  the  reading  of  the  station 
ammeters  dropped  to  about  90  amp.  The  load  left  on 
the  circuit  was  largely  due  to  power  service. 

The  flat  voltage  adjustment  before  the  "cut  over" 
was  made  was  for  114  volts,  and  in  order  to  maintain 
uniform  voltage  about  two-thirds  of  the  compensation 
on  the  contact-making  voltmeter  was  cut  in.  After 
making  the  "cut  over"  an  attempt  was  made  to  adjust 
the  regulator  for  its  new  load  condition  when  it  was 
discovered  that  the  regulator  assumed  a  position  of 
3  volts  boost  regardless  of  how  much  compensation  was 
used  or  the  load  on  the  circuit.  At  first  it  was  assumed 
that  the  current  transformer  was  open-circuited  or  the 
coil  on  the  contact-making  voltmeter  was  at  fault,  but 
tests  showed  both  in  perfect  condition.  Primary  and 
secondary  windings  were  also  properly  connected. 
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The  current  transformer  was  in  phase  A  and  the 
otential  transformer  was  connected  across  phases  A 
nd  B.  After  considerable  experimenting  it  was  de- 
ided  that  the  potential  and  current  transformers  were 
roperly  connected  and  the  thing  to  do  was  to  change 
le  contact-making  voltmeter.  This  was  done,  but  the 
egulator  still  refused  to  operate  properly.  As  soon, 
owever,  as  the  branch  feeder  that  had  been  cut  off 
'as  reconnected  the  regulator  went  into  action.  As  a 
ist  resort  the  potential  transformer  connection  was 
hanged  so  that  it  was  across  phases  A  and  C.  When 
lis  was  done  the  branch  feeder  was  again  disconnected 
nd  the  regulator  operated  satisfactorily. 

By  removing  the  branch  feeder  the  power  factor  of 
tie  circuit  was  changed  from  80  per  cent  to  between 
0  and  65  per  cent  and  this  was  the  cause  of  the  diffi- 
ulty.  In  so  far  as  this  regulator  had  operated  satis- 
actorily  for  years  before  the  change,  it  was  not  strange 
bat  the  cause  of  the  trouble  was  not  suspected,  because 
cores  of  regulators  are  in  operation  on  the  system  and 
heir  loads  have  been  reduced  without  developing  this 
eculiar  condition. 


the  diagram  where  the  resinous  content  is  not  supposedly 
a  maximum  Those  that  do  not  occur  in  this  field  are 
lower  in  carbon,  but  as  a  rule  quite  high  in  hydrogen. 
Another  criterion  for  the  coking  quality  of  coal  is  a 
high  ratio  of  hydrogen  to  oxygen.  When  coal  is  oxi- 
dized by  weathering  its  line  of  decomposition  usually 
extends  in  the  direction  of  the  point  representing  CO,. 


An  $85  Work  Bench  Considered  a  Profitable 

Station  Expenditure 

In  the  accompanying  illustration  is  shown  a  special 
power-house  work  bench  which  is  used  in  the  municipal 
light  and  water  plant  at  Holland,  Mich.  The  bench  was 
made  to  order  and  has  nine  pine  drawers  on  each  side. 


Graphical  Representation  of  10,000  Coal 

Analyses 

By  means  of  the  accompanying  diagram,  which  shows 
he  relations  existing  between  calorific  value,  volatile 
natter,  carbon,  hydrogen  and  oxygen  content,  all  of 
hese  quantities  can  be  determined  if  only  two  are 
:nown.  This  graphical  representation  is  based  on 
0,000  coal  analyses  made  by  the  United  States  Geologi- 
al  Survey  and  was  presented  in  the  Bureau  of  Mines 
'echnical  Paper  No.  93  prepared  by  Oliver  C.  Ralston. 
t  may  be  pointed  out  that  different  grades  of  coal  have 
pproximately  the  following  limits:  Anthracite,  2  to 
;.5  per  cent  hydrogen;  semi-anthracite,  3.5  to  4.5  per 
ent  hydrogen;  semi-bituminous,  89.5  to  93  per  cent 
arbon;  bituminous  and  sub-bituminous,  75  to  89.5  per 
ent  carbon.  In  connection  with  these  curves  it  may  be 
aid  that  the  higher  the  percentage  of  oxygen  in  coal  the 
igher  is  usually  its  moisture  content.    Ash  and  sulphur 


SPECIAL   WORK    BENCH    USED   IN    MICHIGAN    POWER    HOUSE 

Each  of  these  measures  20.5  in.  by  20.75  in.  by  5  in. 
inside.  The  bench  stands  34  in.  above  the  floor,  and  its 
top,  which  is  3.25  in.  thick,  measures  54.25  in.  wide  by 
8  ft.  2  in.  long.  Its  top  is  made  of  3.25-in.  by  0.875-in. 
hard  maple  boards  fastened  together  edgewise,  then  sur- 
faced to  a  plane  on  top.  According  to  R.  B.  Champion,, 
manager  of  the  plant,  this  solid  working  plane  is  most 
useful  for  heavy  shop  work,  and  in  this  way  alone  the 
bench  has  justified  its  cost  of  $85. 


OXYGEN,  PERCENT 


CARBON,  PERCENT 
CHART   SHOWING   ULTIMATE   AND   PROXIMATE   ANALYSES   OF   COAL 

By  means  of  this  chart  the  calorific  values  of  any  fuels  and  the  percentages  of  carbon,  hydrogen,  oxygen  and  volatile  matter  can 
e  obtained  if  any  two  of  the  quantities  are  known.  The  figures  larger  than  1000  represent  calorific  values  in  B.t.u.,  while  tlie  middle 
ow  of  figures  expressed  in  per  cent  indicate  the  amount  of  volatile  matter.  If  the  volatile  matter  i.s  known  to  be  4  0  per  cent  and  the 
xygen  18  per  cent,  for  instance,  then  the  calorific  value  is  13,000  B.t.u..  the  carbon  77  per  cent  and  the  hydrogen  5  per  cent. 


ontent  do  not  seem  to  have  any  direct  relation  to  the 
[uantities  plotted.  This  is  not  surprising  because  ash 
s  a  purely  accidental  constituent  of  coal,  as  most  of  it 
s  from  mud  and  sand  that  buried  the  coal  in  the  peat- 
)og  stage.  In  some  cases  it  was  noticed  that  many 
oals  high  in  sulphur  were  also  high  in  hydrogen  and 
•olatile  matter,  although  this  relation  did  not  hold  in 
11  analyses.  When  the  distillation  of  coal  is  carried  on 
it  atmospheric  pressure  or  less  the  alteration  of  com- 
)osition  is  represented  by  a  straight  line  that  points  al- 
nost  straight  toward  the  carbon  corner  of  the  diagram. 
Inder  higher  pressures,  however,  the  line  of  decom- 
)Osition  slopes  less,  the  higher  the  pressure  the  less 
ihe  slope.     Most  of  the  coking  coals  exist  in  a  part  of 


Method  of  Determining  Condenser  Leakage 

Where  salt  water  is  used  for  condensing  purposes 
leakage  of  condensers  can  be  easily  detected  by  testing 
for  the  presence  of  chlorides  in  the  boiler  feed.  In 
one  Brooklyn  plant  the  quantity  of  chlorine  is  never  al- 
lowed to  exceed  200  parts  in  1,000,000.  The  concentra- 
tion is  determined  by  taking  100  cu.  cm.  of  the  conden- 
sate to  be  tested,  adding  some  methyl  orange  for  an 
indicator  and  then  gradually  adding  a  solution  contain- 
ing 4.79  gr.  of  silver  nitrate  per  liter  until  the  solution 
turns  red.  The  number  of  cubic  centimeters  of  silver 
nitrate  added  will  then  be  equal  to  the  parts  of  chlorine- 
present  in  1,000,000  parts  of  water. 
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COMMERCIAL  AND   BUSINESS  POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


How  One  Central  Station  Inspects  and 

Records  Condition  of  Customers' 

Electric  Vehicles 

Customers  who  purchase  energy  for  electric-vehicle 
charging  from  the  lines  of  the  Public  Service  Electric 
Company  of  New  Jersey  have  monthly  inspections  made 
of  their  cars  by  the  company's  vehicle  specialists,  who 
tabulate  the  results  of  their  inspections  on  data  sheets, 
as  illustrated  herewith.  These  sheets  are  made  out  in 
triplicate  (three  different  colors),  one  copy  going  to  the 
customer,  one  to  the  car  manufacturer,  and  the  other  to 
the  Public  Service  files.  William  Miller,  the  electric 
vehicle  representative  of  the  company,  points  out  that 
this  system  of  inspections  and  reports  eliminates  cus- 
tomers' assertions  that  their  vehicles  are  not  in  satis- 
factory condition,  for  a  record  is  always  on  hand  to 
show  in  what  condition  they  are  keeping  their  cars.  In 
every  such  case  where  dissatisfaction  is  asserted,  the 
cause  can  be  traced  to  the  customer's  neglect  of  his  car. 
Many  of  the  company's  customers  now  request  inspec- 
tions at  frequent  intervals.  Mr.  Miller  believes  that  a 
large  number  of  new  vehicle  customers  have  been  added 
to  the  company's  lines  by  this  expression  of  the  cor- 
poration's interest  in  the  satisfaction  of  its  customers. 


VEHICLE     IWSBCCTION     REPORT 

Public   Service    Electric   Company 
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FORM    USED    FOR    RECORDING    RESUI^TS    OF    INSPECTION     OF 
CUSTOMERS'    ELECTRIC    VEHICLES 

The  sheets  are  made  out  in  triplicate  (three  different  colors 
being  used).  One  copy  goes  to  the  customer,  one  to  the  manu- 
facturer of  the  vehicle,  and  the  third  to  the  Public  Service  Com- 
pany's own  files. 


Cincinnati  Company  Substitutes  Comfortabli 

Chairs  and  Desks  for  Old-time 

Application  Counter 

The  most  popular  innovation  that  has  lately  been  el 
fected  by  the  Union  Gas  &  Electric  Company  of  Cinciri 
nati,  Ohio,  according  to  H.  S.  Hoover,  is  the  substitu 
tion  of  salesmen's  desks  and  comfortable  customer? 
chairs  for  the  old  application  counter  and  its  row  o 
clerks.  It  used  to  be  the  company's  practice  to  hav 
customers  sign  applications  for  service  at  this  counte 
and  to  consult  the  credit  facilities  at  hand  to  determin 
whether  or  not  a  guarantee  deposit  should  be  demande 
from  the  customer. 

Now  the  application  department  has  been  made  a  par 
of  the  sales  department,  and  prospective  customers  df 
siring  service  are  seated  beside  salesmen's  desks  whic 
have  replaced  the  application  counter,  the  entire  tran.' 
action  being  carried  on  between  the  salesman  and  th 
customer,  the  salesman  acting  as  a  go-between  for  th 
customer  and  the  credit  department.  "No  change  w 
have  made  lately,"  says  Mr.  Hoover,  "has  met  wit 
such  instant  and  outspoken  public  approval  as  has  thi 
one." 


MINIMIZING  CASH  DEPOSITS 

An  Outline  of  Acceptable  Customer  Credit  Require 
ments    Discussed    Before    Ohio    Electric 
Light  Association  July  20 

By  Thomas  Kelly 

Commercial  Manager,  Dayton    (Ohio)   Power  &  Light  Company 

I  have  often  wondered  whether  all  central  station 
are  handling  the  matter  of  securing  deposits  from  ne\ 
customers  in  a  way  that  will  not  antagonize  these  cus 
tomers  before  they  actually  start  to  use  service.  Al 
though  it  is  fixed  in  my  own  mind  that  electric  servic 
is  a  necessity  to-day,  let  us  not  conduct  our  busines 
with  that  idea  uppermost  but  rather  with  the  idea  0 
pleasing  the  customer  at  all  times. 

The  General  Code  of  Ohio  protects  electric  companie 
in  matters  of  credit,  and '  provides  that  in  the  even 
the  proposed  consumer  be  not  a  freeholder  who  is  finan 
cially  responsible,  or  a  person  who  is  not  able  to  giv 
a  reasonably  safe  guaranty  in  an  amount  sufficient  t 
secure  the  payment  of  bills  for  fifty  days'  supply,  th' 
company  can  require  the  customer  to  pay  a  deposit  equa 
to  his  average  monthly  bill  plus  30  per  cent.  The  com 
pany  is  also  required  to  pay  6  per  cent  interest  on  sucl 
deposits  after  they  have  been  in  its  possession  six  con 
secutive  months. 

Four  Credit  Requirements 

I  do  not  believe  we  would  care  to  insist  on  cash  de 
posits  from  all  customers,  in  view  of  the  6  per  cent  in 
terest  requirement,  therefore  we  should  plan  credit  re 
quirements  that  seem  proper  both  from  good  busines 
principles  as  well  as  fair  treatment  of  our  prospective 
customers. 

Personally,  I  believe  that  if  an  applicant  can  mee 
any  one  of  the  following  four  requirements  he  shouh 
not  be  asked  to  make  a  cash  deposit:  First,  if  he  ha! 
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jsed  service  for  a  reasonable  period  and  paid  his  bills 
jromptly;  second,  if  he  owns  property  in  the  county  in 
A'hich  he  is  requesting  service;  third,  if  he  has  satisfac- 
:ory  rating;  fourth,  if,  failing  to  meet  the  three  pre- 
vious requirements,  the  applicant  for  service  secures 
he  guarantee  of  a  responsible  property  ov^^ner  that  the 
)ills  incurred  will  be  paid. 

Should  the  first  requirement  be  complied  with  service 
;hould  be  furnished  at  once.  The  second  requirement 
ipplies  not  only  in  cases  in  which  the  deed  for  the 
)roperty  has  been  turned  over  to  the  customer,  but  also 
n  such  instances  as  where  he  is  purchasing  property 
mder  contract  and  is  making  satisfactory  payments, 
[he  third  requirement  is  possibly  the  most  difficult  one 

0  handle,  and  yet  a  good  credit  man  can  give  wonderful 
atisfaction.  A  credit  man  who  is  alive  to  the  respon- 
ibilities  of  his  office  in  a  company  that  expects  his 
mcollectable  bills  to  be  at  a  minimum,  and  yet  is 
nxious  to  earn  the  goodwill  of  its  customers,  should  be 
ble  properly  to  define  satisfactory  credit  rating.  It 
eems  a  pity  that  we  have  to  use  the  last  requirement 
lecause  most  people  are  not  anxious  to  employ  this 
lethod  of  evading  the  making  of  a  cash  deposit. 

N  6025  Contracts  Taken  Only  345  Deposits  Asked 

In  one  year  a  company  in  Ohio,  using  these  four 
lethods  of  handling  its  credit  requirements,  out  of  6025 
ustomers  had  to  ask  only  345  to  make  cash  deposits, 
'hat  is.  deposits  were  asked  of  only  about  6  per  cent, 
'his  company's  uncollectable  bills  which  were  "written 
ff"  amounted  to  five  one-hundredths  of  1  per  cent  of 
;s  gross  earnings  for  that  year. 

The  same  company,  to  my  mind,  has  the  proper  idea 
ecause  it  is  now  refunding  to  many  customers  their 
ash  deposits  with  interest.  This  refund  is  made  just 
s  soon  as  its  credit  man  feels  that  the  customer  is 
worthy  of  being  allowed  credit,  and  this  may  be  after 
he  customer  has  used  service  for  a  period  exceeding, 

1  most  cases,  eight  months. 


To  the  commercial,  sales  or  new-business  managers  I 
would  suggest  "snuggling  up  to  Mr.  Credit  Man."  Let 
him  appreciate  your  end  of  this  great  business,  and  if 
he  is  the  proper  man  for  the  job  you  will  find  that  he 
is  not  only  keeping  his  uncollectable  bills  at  a  minimum 
but  working  so  closely  with  the  other  departments  of 
his  company  as  to  cause  the  least  possible  delay  in  fur- 
nishing service. 


Complete   Filing   System   for   Wired   House 
Records  in  Use  at  Hartford 

The  Hartford  (Conn.)  Electric  Light  Company  keeps 
a  detailed  record  of  all  wired  and  unwired  houses,  stores, 
factories  and  other  buildings  in  its  territory.  Four 
form  cards  are  used,  8  in.  by  5  in.,  all  printed  on  both 
sides,  and  filed  in  a  cabinet  according  to  location,  i.e., 
by  districts  and  streets. 

A  cherry-tinted  card  is  used  as  a  master  card  for  all 
buildings  that  have  three  or  more  apartments  or  other 
premises.  On  this  card  appears  the  owner's  and  the 
occupants'  names,  and  any  other  information  of  value. 
For  example  the  building  might  be  made  up  of  several 
stores,  office  rooms  and  apartments.  In  this  case  the 
master  card  would  show  the  premises  that  are  wired 
and  using  electricity,  and  those  wired  and  not  using 
service,  besides  a  record  of  premises  not  wired.  The 
side  of  the  card  containing  the  most  up-to-date  informa- 
tion is  placed  facing  the  front  of  the  cabinet. 

Immediately  behind  the  master  card  is  a  buff  card 
for  each  apartment  or  tenement  that  is  wired,  and  a 
white  card  for  each  one  that  is  not  wired.  For  premises 
used  for  business  purposes  a  salmon-colored  card  is 
used  in  place  of  a  buff  card.  In  either  case  one  side 
carries  data  on  "Wired  and  Using"  premises,  and  the 
reverse  on  "Wired  and  Not  Using,"  with  informa- 
tion as  to  services  discontinued. 

From  time  to  time  lists  of  prospects  to  be  followed 
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up  in  hou.se-wiriiiK  campaigns  are  made  from  the  white 
"Unwired"  cards.  As  unwired  premises  are  provided 
with  electric  service  a  buff  or  salmon  card  is  substi- 
tuted for  the  white  card,  which  is  filed  with  other  white 
cards  in  a  separate  section  of  the  cabinet. 


The  Sales  School  and  the  Company  Employ- 
ment Bureau 

"Salesmanship  is  the  human  elements  which  enters 
into  marketing,"  was  the  definition  offered  before  the 
World's  Salesmanship  Congress  at  Detroit  on  July  11  by 
F.  C.  Henderschott,  manager  of  the  board  of  education 
of  the  New  York  Edison  Company  and  executive  secre- 
tary of  the  National  Association  of  Corporation  Schools. 

"Marketing,"  continued  Mr.  Henderschott,  "is  as  old 
as  we  have  knowledge  of  the  world,  but,  contrary  to  the 
generally  accepted  belief,  salesmanship,  as  it  is  now 
understood,  is  a  relatively  new  profession,  if  we  may 
class  salesmanship  as  a  profession. 

"There  is  a  fairly  general  agreement  that  'the  ele- 
ments of  a  sale'  consist  of  a  favorable  introduction  or 
approach,  the  securing  of  the  interest  of  the  prospective 
purchaser,  developing  this  interest  to  the  point  of  desire 
through  a  careful  and  correct  presentation  of  the  selling 
points  of  the  article  to  be  sold,  and  increasing  this  desire 
until  favorable  action  results.  The  presentation  of  the 
selling  points  must  not  be  overdone,  otherwise,  while 
one  sale  may  be  consummated,  future  sales  are  jeopar- 
dized. Satisfaction  and  confidence  must  follow  the 
original  sale.  The  interests  of  both  buyer  and  seller 
must  have  been  fairly  represented  in  the  sale  or  the 
transaction  cannot  be  classified  in  the  list  embraced  in 
successful  salesmanship. 

"The  'sales  school'  and  the  employment  bureau  should 
be  closely  allied.  We  may  even  go  further  and  say  that 
all  training  and  the  employment  bureau  should  be  closely 
allied.  The  process  of  training  must  include  the  em- 
ployment department  to  insure  a  careful  selection  of  the 
individuals  who  are  to  compose  the  sales  department,  if 
a  highly  organized  and  efficient  force  is  to  be  developed." 


Electrically-Heated  Tray  Wagons  for  Con- 
veying Food  Hot  from  Hospital  Kitchens 

The  St.  Marks  Hospital  of  Salt  Lake  City,  Utah,  has 
a  set  of  four  dumbwaiters  running  from  the  basement 
to  the  first,  second  and  third  floors  for  carrying  food 
from  the  kitchen  to  the  various  wards.  Great  difficulty 
was  encountered  in  keeping  the  food  warm  from  the 
time  it  left  the  kitchen  until  it  arrived  at  the  wards. 

The  hospital  officials  studied  the  problem  carefully 
and  finally  had  built  seven  portable  wagons.  These 
wagons  accommodate  twenty-six  trays  and  are  arranged 
with  sliding  doors  that  make  them  practically  airtight. 
At  the  bottom  of  each  wagon  is  mounted  a  navy-type 
air  heater  with  a  10-ft.  cord  and  plug  attachment.  An 
hour  before  each  meal  the  various  heaters  are  connected 
to  a  source  of  electric  current  so  that  by  meal  time  the 
interiors  of  the  wagon  are  heated  to  the  proper  tem- 
perature. After  the  wagon  is  loaded  with  its  trays  of 
food,  the  heater  is  disconnected  and  the  whole  equip- 
ment is  placed  on  the  elevator  and  raised  to  the  floor  to 
which  it  is  consigned.  Here  the  heater  is  again  con- 
nected to  a  source  of  current  supply  and  remains  con- 
nected until  the  last  tray  is  removed. 

The  new  system  is  in  continuous  operation  and  it  is 
found  to  work  perfectly — the  food  is  served  to  the  pa- 
tients quite  as  warm  and  is  as  palatable  as  when  it  left 
the  kitchen  range. 


JViring  and  Illumination 

Latest  Practice  in  the  Electrical 
Contracting  Field  and  in  the  Art 
of  Interior  and  Exterior  Illumination 


Wiring  for  Electric  Heating  Appliances 

By  Terrell  Croft 

An  electric  heating  appliance  is  a  device  to  utiliz( 
the  heat  produced  by  a  current  of  electricity  flowing  ii' 
a  conductor.  Frequently  the  "resistor,"  which  is  th( 
conductor  wherein  the  heat  is  developed,  is  wound  in  i 
spiral  or  similar  form  so  that  the  maximum  length  an( 
resistance  can  be  disposed  in  a  minimum  space.  Amonj 
the  most  frequent  applications  of  such  electric  heater 
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FIG.    1 — CIRCUITS    FOR    ELECTRIC    HEATING    APPLIANCES 

are  sad  irons,  water  heaters,  room  heaters,  cooking  de 
vices,  curling  irons,  and  industrial  heaters  such  as  glu< 
pots,  hat  irons,  linotype  metal  pots,  etc.  It  is  obviou; 
that  by  reason  of  its  high  temperature  any  of  thes< 
devices  may  be  a  source  of  fire  hazard,  and  so  shoulc 
be  duly  protected  against  contact  with  inflammable  sub 
stances. 

Electric  heaters  should  not  be  located  in  dusty  oi 
linty  places  unless  adequate  precautions  are  taken  t(j 
prevent  the  possibility  of  fire.  Ordinarily,  heaters  ir' 
such  locations  should  be  protected  in  much  the  sam* 
way  as  are  resistance  boxes  in  dusty  places,  as  outlinec 
in  Code  rule  4a,  paragraph  2. 

Methods  of  wiring  for  electric  heating  devices  an 
suggested  in  the  diagrams  of  Fig.  1.  Any  heating  de 
vice  requiring  power  in  excess  of  660  watts  should  b( 
protected  by  an  individual  cut-out,  and  should  be  con 
trolled  by  an  individual  double-pole  switch  as  shown  at 

A.  Devices  requiring  less  than  660  watts  each  maj 
be  grouped  under  one  set  of  10-amp.  fuses  as  shown  a1 

B.  Or,  a  heating  device  requiring  less  than  660  watts 
may  be  served  from  an  ipcandescent-lamp  circuit  as 
shown  at  D.  In  this  case,  however,  the  fuses  F  shoulc 
not  be  of  a  greater  capacity  than  6  amp.  because  this 
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! is  the  maximum-capacity  fuse  (Code  rule  23d,  para- 
graph 1)  permissible  for  an  ordinary  incandescent- 
lighting  circuit.  In  other  words,  if  heating  devices, 
each  of  which  is  of  a  capacity  less  than  660  watts,  are 
on  circuits  from  which  no  incandescent  lamps  are 
served,  the  circuits  may  be  protected  by  10-amp.  fuses 
as  shown  at  C  and  B,  but  if  there  are  incandescent 
lamps  on  a  circuit,  the  fuse  capacity  is  limited  to  6  amp. 
as  shown  at  D. 

Use  of  Pilot  Lamps 

Indicating  or  pilot  lamps,  though  not  required  on 
heating-device  circuits,  are  always  desirable.  Such  a 
pilot  lamp  may  be  connected  in  multiple  in  a  heater  cir- 
cuit as  shown  at  A  in  Fig.  1,  and  also  in  Fig.  2,  so  that 
when  voltage  is  impressed  on  the  heater  the  lamp  will  be 
illuminated.  A  small  lamp  consuming  only  a  few  watts 
will  serve.  The  lamp,  when  lighted,  provides  an  ef- 
fective visual  alarm  and  so  tends  to  prevent  the  heater 
switch  being  left  closed  accidentally. 

Indicating  switches  should  be  used  for  all  large  heat- 
ers— that  is,  for  heaters  requiring  more  than  660  watts, 
as  shown  at  A,  Fig.  1,  whether  an  indicating  lamp  is 
used  or  not.  The  switch  must  be  in  plain  sight  of  the 
heater.  The  pilot  lamp  referred  to  above,  often  used  in 
combination  with  the  heater  switch,  may  be  considered 
as  a  supplementary  indicator. 

Domestic  heating  devices  are  frequently  served 
through  standard  incandescent-lamp  sockets.  As  out- 
lined above,  this  practice  is  permissible  where  the  load 
does  not  exceed  660  watts,  but  it  is  a  much  better  and 
■safer  arrangement  to  serve  the  devices  through  special 
heating  circuits.  The  switches  of  key  sockets  and  the 
>ingle-pole  switches  which  are  used  for  the  control  of 
the  circuits  of  less  than  660  watts  are,  in  some  cases, 
incapable  of  prolonged  continuous  service  in  heating- 
ievice  circuits  where  the  power  load  to  be  ruptured  by 
:he  switches  is  relatively  great. 


Flood-Lighting  the  Statue  of  the  "Napoleon 

of  the  Pacific"  at  Honolulu 

During  the  recent  celebration  by  the  city  of  Honolulu, 
Hiawaii,  of  the  anniversary  of  the  birth  of  Kamehameha 
;he  Great,  the  "Napoleon  of  the  Pacific,"  the  statue  pic- 
:ured  herewith  was  illuminated  by  concealed  flood-light- 
ng  projectors.  This  novel  form  of  illumination,  seen  for 
:he  first  time  in  the  islands,  caused  much  interested 
:omment  among 
:he  Hawaiian  peo- 
ple. Through  the 
efforts  of  A.  P. 
Faylor,  secretary 
3f  the  Hawaii  pro- 
notion  committee, 
Mr.  Forbes,  super- 
ntendent  of  public 
.vorks,  and  E.  P. 
jibson  of  Catton, 
"^eill  &  Company, 
ilectrical  dealers 
ind  agents,  ar- 
angements  have 
unce  been  com- 
pleted for  the  es- 
ablishment  of  per- 
nanent  lighting  of 
he  statue.  Thus 
lluminated,  the 
tatue  of  Kameha- 
neha  stands  out  in 
ne  night  in  a  man-     illuminated  statue  at  Honolulu 


ner  which  leaves  a  lasting  memory  in  the  minds  of  those 
who  see  it.  It  is  the  purpose  of  various  Hawaiian 
commercial  organizations  to  adapt  this  form  of  illumi- 
nation in  a  number  of  other  ways. 


Lamp-Filament  Breaker  Devised  by  Boston 
Edison  Company 


RUPTURING    lamp   FILAMENTS    WITH    THE    AID    OF   A   POWERFUL 
ELECTROMAGNET 

A  device  for  breaking  the  filaments  of  incandescent 
lamps  which  are  turned  in  to  its  supply  department  has 
been  constructed  by  the  Boston  Edison  Company,  and 
is  in  regular  use  in  the  local  lamp  division. 

Among  the  thousands  of  incandescent  lamps  returned 
as  having  been  burned  out  by  lighting  customers  are 
many  which,  though  not  entirely  useless,  are  neverthe- 
less unfit  for  further  service.  To  prevent  purchasers 
from  sorting  the  units  and  reselling  those  with  fila- 
ments intact,  a  means  of  breaking  the  filaments  of  lamps 
of  sizes  up  to  250-watt  tungsten  was  sought.  As  a  re- 
sult, an  apparatus  with  a  laminated  U-shaped  core, 
weighing  about  80  lb.,  was  constructed.  The  core  was 
wound  with  55  lb.  of  No.  16  cotton-covered  copper  mag- 
net wire,  a  gap  being  left  sufficiently  large  to  admit  a 
large-size  unit  between  its  jaws. 

The  winding,  in  series  with  the  resistance,  is  sup- 
plied from  a  110-volt  direct-current  circuit.  A  power- 
ful electromagnet  is  thus  formed,  whose  field  is  pro- 
duced by  about  7600-amp.  turns.  A  quick-acting  lamp 
socket  is  arranged  between  the  jaws  of  the  U  and  is 
supplied,  in  series  with  a  resistance,  from  a  220-volt 
alternating-current  circuit.  In  addition  to  this  fixed 
resistance  another  can  be  switched  in  in  multiple. 

As  the  lamps  are  pushed  into  the  socket  the  effect  is 
to  break  the  filament  instantly.  The  resistance  in  series 
with  the  lamp  prevents  short-circuiting  on  the  220-volt 
main  in  case  of  an  occasional  defective  base. 

If,  as  sometimes  happens  with  very  large  tungstens, 
the  filament  breaks  and  welds  near  the  leading-in  wires, 
the  second  resistance  is  thrown  in  series  with  the  lamp, 
thus  allowing  more  current  to  flow  and  invariably  break- 
ing the  filament.  The  direct-current  field  is  left  on  con- 
tinuously while  operating. 

With  this  machine  filaments  are  broken  as  rapidly  as 
the  lamps  are  inserted  in  the  socket  and  placed  to  one 
side,  and  the  rest  of  the  lamp  is  in  no  way  injured  nor 
is  the  blackening  of  the  bulb  increased. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

lucliulind  a  D'ujcsl  of  I inporUnif  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


MAGNETIC  AMPLIFIER 

IN  RADIO  WORK 

Operation  of  a  Magnetic  Device  for  Controlling  the 
Flow  of  Radio  Frequency  Currents 

THE  development  of  high-power  radio  telegraphy 
and  telephony  is  proceeding  in  two  directions.  On 
the  one  hand,  there  are  the  oscillion  and  the  Poul- 
sen  arc,  and  in  general  such  radio  frequency  generating 
apparatus  in  which  no  iron  is  involved  and  for  which 
Dr.  De  Forest  has  proposed  the  name  "sans-ferric." 
Also  several  alternator  methods  are  now  being  devel- 
oped, one  of  the  most  interesting  developments  in  this 
latter  field  being  the  "magnetic  amplifier,"  described 
recently  before  the  Institute  of  Radio  Engineers  by  E. 
F.  W.  Alexanderson  of  the  General  Electric  Company 
{Proceedings  of  the  Institute  of  Radio  Engineers,  April, 
1916).  This  is  a  device  for  controlling  the  flow  of  radio 
frequency  currents  and  makes  use  of  the  principle  of 
varying  an  inductance  by  changing  the  permeability  of 
its  iron  core. 

If  two  windings  A  and  B  are  related  to  each  other 
and  a  common  magnetic  structure  as  shown  in  Figs.  1 


first,  the  iron  is  rendered  magnetic  again.  Inasmuch 
as  the  two  branches  of  winding  A  are  wound  relatively 
opposite  to  winding  B,  the  one  branch  will  oppose  the 
ampere  turns  of  winding  B  on  one  half  cycle  and  the 
other  branch  during  the  next  half  cycle. 

In  order  to  have  any  large  flux  variation  in  winding 
A,  the  opposing  ampere-turns  must  be  at  least  equal  to 
the  ampere-turns  in  winding  B.  The  relation  of  cur- 
rents in  these  windings  is  substantially  the  same  as 
that  between  the  primary  and  secondary  current  in  a 
transformer,  although  in  this  case  one  is  an  alternating 
and  the  other  a  direct  current,  or  a  current  of  a  differ- 
ent frequency.  It  is  thus  obvious  how  the  current  flow 
in  winding  A  can  be  regulated  in  proportion  to  the 
controlling  current  in  winding  B.  When  the  magnetic 
amplifier  is  used  in  shunt  to  a  high-frequency  alternator, 
having  a  solid  steel  rotor  (Fig.  2),  it  has  the  immediate 
object  of  controlling  the  voltage  rather  than  the  cur- 
rent. The  aggregate  of  the  constant-field  alternator 
and  the  stationary  controlling  device  AB  has  the  effect 
of  a  machine  with  variable  field  excitation, 

As  indicated  in  Figs.  1  and  2,  it  is  possible  to  con- 
nect the  amplifier  either  in  series  with  the  alternator 
or  in  shunt  to  the  alternator.  Of  these  two  arrange- 
ments, the  shunt  connection  is  preferable.  Mr.  Alexan- 
derson's  paper  develops  in  some  detail  the  theory  of  the 
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FIG.    1 — COMBINATION    OF    ALTERNATOR    AND    AMPLIFIER 
IN    SERIES 

and  2,  it  is  apparent  that  there  is  no  direct  transforma- 
tion of  energy  possible  from  one  winding  to  the  other. 
Each  turn  in  the  controlling  of  exciting  winding  B  in- 
cludes both  the  positive  and  negative  branches  of  the 
flux  produced  by  the  alternating-current  winding,  A,  and 
hence  there  is  no  voltage  induced  in  B.  The  current  in 
either  winding  A  or  B,  on  the  other  hand,  influences 
the  permeability  of  the  common  magnetic  material,  and 
therefore  changes  the  inductance  of  the  other  winding. 
If  a  current  flows  in  either  winding  suflScient  to  saturate 
the  iron,  it  is  thereby  rendered  practically  non-magnetic 
and  the  inductance  of  the  other  winding  is  reduced  to 
the  value  it  would  have  if  the  coil  included  only  air. 
If,  however,  a  current  flows  in  the  other  winding  which 
gives  a  magnetomotive  force  equal  and  opposite  to  the 


FIG.    2- 


-AMPLIFIER     IN     SHUNT     WITH     HIGH     FREQUENCY 
ALTERNATOR 


ratio  of  amplification  and  gives  characteristic  curves  for 
series  and  multiple  connection  of  the  two  alternating- 
current  windings. 

Various  arrangements  of  this  amplifier  in  connection 
with  a  solid-steel  rotor,  radio-frequency  alternator  are 
shown,  notably  those  in  series  with  the  alternator  and 
those  in  parallel.  Short-circuiting  condensers  are  con- 
nected to  each  of  the  radio  frequency  coils.  A  shunt 
condenser  across  both  coils  and  their  short-circuiting 
condensers  increases  the  sensitiveness.  Another  con- 
denser inserted  in  series  with  the  entire  amplifier  is  em- 
ployed to  obtain  linear  proportionality  of  amplification 
and  increased  sensitiveness.  The  ratio  of  amplification 
is  found  to  be  proportional  to  the  ratio  of  the  frequency 
of  the  radio  current  to  that  of  the  controlling  current. 
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The   ratio  of   amplification   for  operation   suitable   for 
telephone  control  ranges  from  100:1  to  350:1. 

The  control  of  the  output  of  a  75-kw.  alternator  of 
radio  frequency  for  telephonic  purposes  is  then  shown 
by  oscillograms  to  be  accurate,  and  the  numerical  char- 
acteristics of  alternator  and  amplifier  separately  and  in 
combination  are  given. 


from  this  curve  that  where  the  conditions  as  regards 
steam  and  vacuum  are  similar  the  larger  stations  have 
had  the  advantages  over  the  smaller  ones  as  far  as  the 
electrical  generating  plant  is  concerned,  and  this  is  un- 
doubtedly true  as  regards  almost  every  make  of  turbine 
of  the  impulse  or  reactance  types  or  combination  of 
these  types.  How  long  this  will  continue  it  is  impossible 
to  say,  but  tests  on  a  1000-kw.  Brush-Ljung.strom  tur- 


Generation,  Transmission  and   Distribution 

Electric  Power  Station  Buildings. — James  N.  Hatch. 
— An  illustrated  paper  in  which  the  author  discusses 
the  subject  under  the  following  headings:  Preliminary 
studies;  foundation  work;  smokestacks;  coal-handling 
equipment;  intake  crib  and  tunnel;  rebuilding  an  old 
station;  architectural  features. — Journ.  Western  Society 
of  Engrs.,  March,  1916. 

Water-Power  Troubles. — An  article  by  "Rover"  on 
"some  'hydro'  troubles  in  Canada."  He  refers  to  the 
control  of  water  wheels  by  oil-pressure  governors. 
Most  governors  are  belt  driven.  This  is  considered  a 
weak  spot,  the  author  preferring  a  motor  drive.  Short- 
age of  water  is  sometimes  accompanied  by  sand  trouble, 
and  there  are  the  ice  troubles. — London  Elec.  Review, 
June  16,  1916. 

Gas-Engine-Driven  Electric  Sets. — W.  A.  TOOKEY. — 
A  paper  read  before  the  (British)  Association  of  Super- 
vising Electricians.  It  is  frequently  said  that  a  gas 
engine  should  be  selected  to  work  at  a  load  15  per  cent, 
more  or  less,  lower  than  the  maker's  ratings.  This  pre- 
supposes that  gas-engine  makers  have  agreed  upon  a 
standard  basis  of  rating  among  themselves,  but,  as  far 
as  the  author  is  aware,  this  is  not  the  case.  Practice  in 
this  matter  varies  considerably.  There  is  one  important 
item  which  a  maker's  catalog  rarely  gives,  and  that  is 
the  diameter  of  the  engine  piston  and  its  length  of 
stroke ;  it  is  upon  this  dimension  that  the  whole  output 
of  the  engine  depends  and  comparisons  are  made  pos- 
sible. In  his  practice,  the  author  pays  no  regard  what- 
ever to  the  makers'  ratings,  and  considers  only  cylinder 
dimensions.  Knowing  these,  the  engineer  can  select  his 
own  engine  to  suit  the  job,  and  allow  such  margin  as 
he  thinks  is  necessary.  Then,  knowing  the  speed  of 
rotation  of  the  engine  crankshaft,  and  the  limit  of  pres- 
sure behind  the  piston  that  it  is  advisable  not  to  exceed, 
he  has  all  the  elements  which  enable  him  to  exercise  a 
wise  discretion  in  making  a  selection  from  engines  of 
various  types  and  construction.  The  author  gives  a 
table  which  contains  all  the  necessary  information  for 
such  calculations,  and  describes  how  to  apply  this  table 
and  illustrates  it  by  numerical  examples. — London  Elec. 
Review,  June  16,  1916. 

Installations,    Systems   and    Appliances 

Generation  of  Electricity  on  a  Small  Scale  or  Bulk 
Supply. — H.  S.  Ellis. — A  long  abstract  of  a  paper  pre- 
sented before  the  British  Incorporated  Municipal  Elec- 
trical Association,  dealing  with  the  capability  of  small 
stations  to  produce  electrical  energy  cheaply  as  com- 
pared with  the  taking  of  a  bulk  supply.  The  view  is 
supported  that  once  a  small  station — e.g.,  of  2000  kw. — 
is  in  operation  it  does  not  pay  to  take  a  bulk  supply. 
In  support  of  this  contention  an  examination  is  made  of 
costs  per  unit  of  existing  stations,  first  cost  of  plant, 
efficiency  of  plant,  etc.,  as  influenced  by  its  size.  The 
author  first  discusses  the  working  costs,  and  gives  dia- 
grams showing  the  effect  of  load  factor  and  load.  He 
then  discusses  coal  costs,  and  details  of  steam  and  elec- 
tric generating  plant  equipment.  Fig.  3  shows  the 
rapid  relative  decrease  in  steam  consumption  per  kelvin 
(kilowatt-hour)  of  modern  high-speed  turbine  plant 
from  sizes  of  500  kw.  to  2000  kw.     "It  would  appear 
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-DECREASE  IN  STEAM  CONSUMPTION  OF  STEAM  TURBINES 


bine  show  that  a  machine  of  this  type  is  capable  of  de- 
veloping its  full  rated  output  with  a  steam  consumption 
of  only  12.75  lb.  per  kelvin.  These  results  compare 
favorably  with  those  obtained  in  connection  with  ma- 
chines of  12,000  kw.  and  15,000  kw.  capacity,  and 
certainly  make  one  think  that  the  big  difference  in 
efficiency  which  has  hitherto  existed  between  large  and 
small  units  is  fast  disappearing.  Whereas  large  tur- 
bines previously  had  the  advantage  over  smaller  ones 
to  the  extent  of  about  3^  2  lb.  of  steam  per  kilowatt-hour, 
they  can  now  only  claim  an  advantage  of  about  2  lb. 
per  kilowatt-hour,  or  about  15  per  cent."  The  author 
then  takes  up  capital  costs.  Fig.  4  shows  the  cost  per 
kilowatt  of  generating  plant,  and  it  will  be  observed 
how  the  steam  engine  holds  its  own  against  its  competi- 
tor in  the  sizes  from  about  750  kw.  downward.  "The 
figures  also  show  that  there  is  nothing  gained,  as  far 
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FIG.    4 — COST    PER    KW.    OF    GENERATING    PLANT 

as  the  cost  per  kilowatt  of  turbine  plant  is  concerned, 
by  adopting  the  larger  sizes,  since  owing  to  the  reduced 
speed  of  the  larger  sets  (1500  r.p.m.  as  against  3000 
r.p.m.),  there  is  quite  an  appreciable  increase  in  the 
cost  per  kilowatt.  Hence,  in  the  case  of  South  Shields 
it  was  possible  to  install  2000-kw.  turbo  sets  which  prob- 
ably cost  no  more  per  kilowatt  than  the  large  sets  in- 
stalled in  the  generating  station  of  the  Newcastle  Elec- 
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trie  Supply  Company,  and  without  further  expenditure 
on  hind,  buildings,  etc.  It  is  in  such  cases  as  these 
that  it  will  be  extremely  difficult  to  make  out  a  favorable 
case  for  supply  in  bulk." — London  Electrician,  June  28, 
191G. 

Staudardization  of  Frequencies. — An  editorial  note 
stating  that  there  seems  some  fascination  in  the  adop- 
tion by  a  supply  authority  of  some  frequency  differing 
from  that  of  other  authorities,  as  if  it  were  a  sort  of 
trademark  showing  superiority.  "It  is  difficult  to  ac- 
count, on  any  other  grounds,  for  the  fact  that  so  many 
diflferent  frequencies  are  to  be  found.  As  an  example, 
it  may  be  noted  that  a  frequency  of  40  has  been 
adopted  at  Perth,  in  western  Australia,  whereas  the 
frequency  in  other  parts  of  Australia  appears  to  be  50 
throughout,  or  at  all  events  in  most  of  the  important 
cases.  It  would  now  seem  as  if  the  government  of 
western  Australia  is  about  to  adopt  the  frequency  of 
40  for  general  application.  This  has  called  forth  a  pro- 
test from  the  council  of  the  Electrical  Association  of 
Australia,  which  has  taken  steps  to  bring  to  the  notice 
of  the  West  Australian  government  the  disadvantage 
of  the  electrical  system  adopted  for  Perth.  Not  only  is 
the  frequency  different,  but  the  pressure  is  250  volts, 
whereas  voltages  elsewhere  are  generally  lower.  The 
voltage  is  not  nearly  so  important  as  the  frequency,  as 
it  may  be  changed  more  easily,  but  in  these  days  of 
interlinking  schemes  and  large  power  networks,  it  seems 
pure  folly  to  adopt  a  frequency  which  is  different  from 
that  adopted  by  neighboring  states.  A  frequency  of 
50  has  given  general  satisfaction,  and  there  seems  to 
to  be  no  particular  point  in  putting  forward  that  of  40. 
It  is  only  to  be  regretted  that  the  association  did  not 
take  this  step  years  ago  before  the  plant  at  Perth  had 
reached  a  capacity  of  nearly  3000  kw.  A  change  of  this 
kind  is  a  serious  matter  when  a  supply  has  once  become 
firmly  established,  but  the  longer  the  status  quo  con- 
tinues the  more  difficult  such  a  change  becomes." — Lon- 
don Electrician,  June  9,  1916. 

Induction  Regulator. — An  illustrated  description  of  a 
regulating  device  of  Brown  and  Boveri  for  the  rapid 
regulation  of  large  induction  regulators. — Elek.  Zeit., 
March  9,  1916. 

Electricity  Supply  in  Japan. — An  editorial  note  re- 
viewing the  developments  of  electricity  supply  in  Japan. 
Beginning  in  1887  with  a  "home-made"  seventy-five- 
lamp  dynamo  installed  at  Nihonbashi,  in  little  more 
than  a  year  the  aggregate  capacity  of  all  the  generating 
stations  in  Japan  became  about  500  kw.  In  1907  a 
15,000-kw.,  55,000-volt,  hydroelectric  station  was  con- 
structed and  the  power  transmitted  to  Tokyo,. 50  miles 
distant  from  the  power  station.  At  the  end  of  1914 
another  hydroelectric  station  was  set  to  work.  In  this 
case  the  output  is  14,000  kw.,  and  the  power  is  trans- 
mitted 140  miles  at  a  pressure  of  115,000  volts.  At 
the  end  of  1914  the  total  capacity  of  the  generating 
stations  in  operation  in  Japan  amounted  to  609,000  kw. 
There  are  no  less  than  578  generating  stations  owned 
by  nearly  the  same  number  of  companies.  Of  the  latter, 
more  than  90  per  cent  are  joint  stock  companies.  The 
most  recent  estimate  of  the  available  hydraulic  power 
in  Japan  is  2,300,000  hp.,  and  the  utilization  of  this 
power  is  likely  to  go  a  long  way  toward  promoting  uni- 
formity. From  the  development  recorded  it  is  evident 
that  there  should  be  a  good  market  in  Japan  for  all 
classes  of  electrical  machinery  and  apparatus. — London 
Electrician,  June  16,   1916. 

Electrophysics  and  Magnetism 

X-Rays  and  Crystal  Structure. — W.  H.  BRAGG. — An 
account  of  a  lecture  before  the  British  Institute  of 
Metals  on  a  new  method  of  applying  the  properties  of 
X-rays  to  the  study  of  crystal  structure.     The  method 


results  in  the  determination  of  the  exact  relative  posi- 
tions of  the  atoms  of  which  the  crystal  is  composed. 
This  new  field  of  research  depends  on  a  principle 
already  known.  When  a  regular  train  of  waves  falls 
upon  a  surface  separating  two  media,  part  is  reflected 
and  part  goes  on.  If  the  part  that  goes  on  meets 
another  separating  surface,  a  second  portion  is  reflected 
and  some  of  this  emerges  from  the  second  medium  in 
the  same  direction  as  the  beam  reflected  from  the  first 
surface.  It  will  happen  in  general  that  the  two  reflected 
beams  are  out  of  phase  and  to  that  extent  destroy  one 
another.  Whether  they  do  or  not  depends  upon  the 
relation  between  the  wave  length,  the  angle  of  the 
inclination  of  the  beam  to  the  reflecting  surfaces,  and 
the  distance  between  the  surfaces.  In  this  way  are 
explained  the  colors  of  the  soap  film,  of  the  thin  layer 
of  oil  on  the  surface  of  a  liquid,  of  the  colors  of  steel 
when  being  tempered,  and  so  on.  If  the  reflecting 
surfaces  are  many  in  number,  not  two,  the  effect  is 
made  more  intense  and  at  the  same  time  more  precise. 
It  occurs  in  the  colors  of  potash  crystals  as  shown  by 
Lord  Rayleigh.  These  crystals  are  formed  of  alter- 
nating layers,  twinned  across  their  surface  of  separa- 
tion; and  for  some  obscure  reason  the  thickness  of  all 
the  layers  is  the  same  though  it  varies  from  crystal  to 
crystal. 

When  white  light  containing  all  wave  lengths  is 
incident  upon  such  a  crystal,  at  a  certain  angle,  then 
only  that  wave  length  is  reflected  for  which  the  proper 
relation  between  the  wave  length,  angle  and  spacing 
holds  good.  If  the  angle  is  altered  the  wave  length 
which  is  reflected  is  no  longer  the  same.  Hence  the 
beautiful  play  of  crystal  colors.  It  is  an  essential  cause 
of  success  that  the  wave  length  and  the  spacing  are 
not  very  different  in  amount.  In  passing  to  the  case 
of  the  X-rays,  the  author  pointed  out  that  these  consist 
of  waves  which  are  something  like  10,000  times  shorter 
than  the  wave  length  of  light.  To  obtain  the  parallel 
effect  we  must  look  for  reflecting  surfaces  which  are 
10,000  times  closer  together  than  the  twinning  surfaces 
of  the  chlorate  of  potash  crystals,  and  these  are  sep- 
arated from  one  another  by  only  the  0.040  in.  or  there- 
about. These  also  nature  has  provided  in  the  layers 
of  atoms  in  the  crystal.  A  layer  of  atoms  acts  as  a 
reflecting  surface  just  as  a  row  of  iron  railings  can 
act  as  a  reflector  of  sound  waves. — Met.  &  Chem. 
Eng'ing,  June  15,  1916. 

Absorption  of  Gases  by  Quxirtz  Bulbs. — R.  S.  WiL- 
Lovi^s  and  H.  Trevelyan  George. — An  abstract  of  a 
(British)  Physical  Society  paper.  The  experiments  are 
a  continuation  of  those  of  Willows  and  Hill  on  the  ab- 
sorption of  gas  which  is  brought  about  by  electrical  dis- 
charges. A  new  quartz  bulb  does  not  absorb  air,  but  if 
fed  with  repeated  doses  of  hydrogen — which  are  ab- 
sorbed when  an  electrodeless  discharge  is  passed — it 
then  becomes  very  active.  If  discharges  in  hydrogen 
are  alternated  with  those  in  air,  the  bulb  can  be  made 
to  absorb  large  quantities  of  either  gas,  and  the  activity 
with  each  gradually  increases.  The  authors  reject  the 
theory  of  surface  absorption  and.  in  their  own  experi- 
ments at  least,  also  Swinton's  theory  that  the  gas  is  shot 
into  the  walls  and  held  there.  It  is  supposed  that  chem- 
ical actions  occur  with  air,  and  oxidation  products  are 
formed ;  these  are  reduced  by  hydrogen.  The  process  is 
compared  with  the  formation  of  the  plates  in  a  Plante 
cell;  the  absorption  of  hydrogen  corresponding  to  the 
charging,  and  that  of  air  to  the  discharging  of  the  cell. 
Attempts  to  produce  the  same  effects  by  chemical  treat- 
ment are  partially  successful,  particularly  in  fatiguing 
the  bulb  so  that  no  further  absorption  takes  place.  The 
conditions  under  which  the  primary  and  secondary  hy- 
drogen spectra  appear  are  also  described. — London  Elec- 
trician, March  24,  1916. 


ruLY  29,  1916 

The   Engineer   and   Public   Affairs 

To  the  Editor  of  Electrical  World: 

Sir: — I  am  interested  in  the  item  on 
page  196  entitled  "Bringing  Engineers 
into  Civic  Affairs."  In  discussing  D.  B. 
Rushmore's  paper  on  "The  A.  I.  E.  E. 
and  the  Technical  Committees"  at  the 
midwinter  convention  in  New  York,  I 
had  in  part  the  same  idea  in  mind. 

I  proposed  the  formation  of  a  federal 
society,  which  may  be  called  the  Ameri- 
can Institute  of  Engineers,  the  princi- 
pal function  of  which  would  be  to  en- 
able engineers  in  all  branches  of  the 
art  to  act  as  a  unit  in  public  affairs. 
The  principal  engineering  societies 
would  become  related  to  this  institute 
as  the  states  are  related  to  our  national 
government,  L  e.,  they  would  surrender 
to  the  American  Institute  of  Engineers 
all  functions  which  are  not  peculiar  to 
their  own  branch  of  engineering,  such 
as  matters  of  public  policy,  professional 
ethics,  trusteeship  of  funds,  co-opera- 
tion with  the  government,  etc.  There 
would  also  be  a  general  standards  com- 
mittee, which  would  act  as  a  supreme 
court  of  engineering  standards  in  recon- 
ciling conflicting  standards  of  the  com- 
ponent societies.  The  various  societies 
would  also  surrender  their  local  sec- 
tions throughout  the  country,  and  these 
would  be  superseded  by  local  sections 
of  the  American  Institute  of  Engineers, 
so  that  in  every  city  of  importance 
there  would  be  an  influential  body  of 
engineers  with  the  backing  of  the  great 
national  society. 

The  existing  technical  committees  of 
each  society  would  be  abolished  and  in 
their  places  a  series  of  subsidiary  so- 
cieties established,  which  would  be  re- 
lated to  the  principal  societies  as  mu- 
nicipalities are  related  to  their  state. 
Existing  societies  would  be  invited  to 
participate  in  this  plan  and  new  ones 
formed  to  cover  fields  which  do  not  al- 
ready have  them. 

The  principal  societies,  i.  e.,  the  civil, 
electrical,  mechanical  and  mining  engi- 
neers' societies,  would  take  over  the 
publication  of  proceedings,  the  collec- 
tion of  dues  and  generally  assume  all 
of  the  executive  and  routine  work. 
Each  member  of  a  principal  society 
would  automatically  become  a  member 
of  the  American  Institute  of  Engineers 
and  a  member  of  one  subsidiary  society 
or  technical  section.  He  would  receive 
an  abstract  of  all  papers  presented  to 
all  of  the  societies,  and  those  of  his  own 
subsidiary  society  in  full.  Subsidiary 
societies  which  are  related  by  the  na- 
ture of  their  interests  to  more  than  one 
principal  society  may  become  affiliated 
with  two  or  more. 

This  general  plan  of  uniting  all  the 
engineering  societies  would  have  ad- 
vantages. A  few  years  ago  a  gov- 
ernor of  New  York  State  refused  to 
heed  the  voice  of  the  engineers  when 
they  advised  him  to  appoint  engineers 
to  the  first  public  service  commission  of 
the  state.  Times  are  changing  rapidly, 
however.  Engineers  have  been  appoint- 
ed on  the  commissions  and  are  receiving 
recognition  in  national  affairs.  Within 
a  short  time  the  President  of  the  United 
States  has  asked  the  co-operation  of  the 
engineering  societies   to  assist  him   in 
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the  selection  of  a  Naval  Advisory 
Board,  the  formation  of  an  Engineers' 
Reserve  Corps  for  the  army  and  the 
compilation  of  a  census  of  industrial 
resources.  Representatives  of  these  so- 
cieties have  also  been  invited  to  par- 
ticipate in  official  discussions  of  public 
policy  regarding  the  conservation  of 
natural  resources.  It  would  add  to  the 
engineers'  prestige  in  these  affairs  if, 
instead  of  acting  through  four  or  more 
societies,  they  could  exert  their  influ- 
ence through  one  society,  which  would 
be  known  to  public  men  and  would  com- 
mand public  respect, 

W.  A.  DelMar. 
New  York  City. 


Scheme  for  Ridding  Lines  of  Sleet 

To  the  Editor  of  Electrical  World: 

Sir: — Every  winter  sleet  storms 
paralyze  telephone,  telegraph  and  elec- 
tric light  service  and  cause  thousands 
of  dollars  of  damage  to  the  line  com- 
panies. This  can  all  be  avoided  by  a 
little  forethought  on  the  part  of  the 
operating  companies. 

Take,  for  example,  a  high-voltage 
transmission  line  100  miles  in  length. 
This  is  usually  a  double  three-wire  sys- 
tem either  on  single  or  double  towers 
or  pole  lines.  These  double  lines  are 
arranged  in  sections  so  that  the  three- 
wire  lines  can  be  worked  either  sepa- 
rately in  case  of  trouble  or  in  parallel,  as 
operating  conditions  warrant.  In  cases 
of  sleet  open  the  switches  at  each  end 
of  this  section  on  one  of  the  three-wire 
lines  and  let  the  other  line  carry  the 
load.  By  means  of  switches  or  wires 
at  one  end  of  this  "dead"  section  short- 
circuit  the  three  wires,  and  at  the  other 
end  of  the  section,  by  means  of  an  auto- 
transformer  with  various  voltage  taps, 
send  over  these  "dead"  circuit  wires  a 
high  current  at  low  voltage  and  thereby 
warm  up  the  wires  and  melt  a  slot  up 
through  the  ice  so  that  it  will  fall  to 
the  ground  and  leave  the  wires  clear  of 
obstructions.  Then  switch  the  load  to 
this  section  and  proceed  the  same  way 
to  clear  the  other  of  ice. 

Either  direct  or  alternating  current 
can  be  used  if  the  amount  of  current 
and  voltage  can  be  controlled  to 
suit  the  particular  line  being  cleared 
and  not  overheat  the  wires.  Trans- 
formers and  high-voltage  installations 
need  not  be  cut  out  as  they  will  not  be 
harmed  by  the  low  voltage.  This 
method  will  also  locate  poor  joints  hav- 
ing   high    resistance. 

If  the  system  only  has  sufficient  wires 
for  service  and  no  "spares,"  it  would 
seem  advisable  to  interrupt  service  for 
an  hour  or  two  and  clear  the  ice  rather 
than  to  let  sleet  break  down  lines  and 
then  be  out  of  service  a  week  or  more 
and  a  great  reconstruction  expense. 
N.  A.  Kemmish. 
Spokane,  Wash. 
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Competition  of  the  Diesel  Engine 
To  the  Editor  of  Electrical  World: 

Sir:  The  direct  competition  of  Die- 
sel engine  plants  with  central  station 
steam  plants  is  a  question  that  has  en- 
gaged the  attention  of  all  interested  in 
the  generation  and  distribution  of 
power.  To  state  broadly  that  the  ex- 
tremely high  fuel  economy  of  the  Diesel 
engine  makes  it  a  serious  rival  of  pur- 
chased electricity  is  to  tell  only  part  of 
the  story.  The  labor,  depreciation  and 
interest  upon  the  capital  invested  must 
be  carefully  considered  when  the  total 
cost  of  power  is  being  estimated.  These 
items,  together  with  the  expense  of  fuel 
and  lubricating  oil,  will  make  the  total 
cost  of  power  compare  favorably  with 
the  price  of  electricity  as  distributed  by 
the  power  company. 

The  matter  of  load  factor,  or  the  pro- 
portion of  the  output  of  the  apparatus 
to  its  full  capacity,  is  a  significant  point 
in   the  operation  of   all  stations.     The 
high    first    cost    of    the    Diesel    engine 
makes  the  interest  and  amortization  or 
depreciation  correspondingly  great,  and 
these  fixed  amounts  must  be  divided  by 
the    total    number    of    useful    units    of 
work  the  apparatus  performs,  so  that  if 
the    plant    can    operate    at    full    load, 
twenty-four  hours  per  day,  this  fixed 
charge  per  unit  would  be  a  minimum. 
To  the  fixed  charges  must  be  added 
the  cost  of  labor   which   is  always   an 
uncertainty,    both    as    to    quality    and 
quantity,  making  it  impossible  to  esti- 
mate the  exact  cost  of  this  important 
item.     In  many  cases  the  labor  is  prac- 
tically a  fixed  charge  and  does  not  vary 
with    the    useful    output    of   the    appa- 
ratus.    Such  is  the  case  in  plants  sup- 
plying electricity  for  light  and  power. 
The  load  during  part  of  the  day  may  be 
very  low,  but  the  engineer  must  always 
be  kept  on  watch.    It  may  be  generally 
stated,     however,     that     in     industries 
where    the    load    factor    is   exceedingly 
high  and  isolated  from  a  central  station, 
the  Diesel  engine  finds  its  field  and  here 
it  fits  admirably. 

The  use  of  the  engine  by  central  sta- 
tions will  develop  only  as  the  size  in 
which  the  unit  is  manufactured  in- 
creases. At  the  present  time  about  500 
hp.  is  the  largest  single  unit,  and  this 
is  of  little  interest  to  big  power  com- 
panies. As  a  stand-by  to  hydroelectric 
plants  it  presents  unbounded  possibili- 
ties in  the  larger  sizes,  as  the  engine 
can  be  started  from  cold  in  a  very  short 
time,  eliminating  all  stand-by  loss 
necessary  in  a  steam  station.  The  use 
of  the  engine  by  central  stations  as  an 
auxiliary  for  load  not  adjacent  to  their 
lines  in  a  community  naturally  tribu- 
tary to  the  system  will  undoubtedly  de- 
velop. Also  a  Diesel  plant  in  a  commun- 
ity where  the  load  is  not  sufficient  to 
warrant  building  a  pole  line  has  larger 
possibilities.  It  is  probable,  therefore, 
that  the  future  will  find  central  sta- 
tions using  the  Diesel  engine  rather 
than  competing  with  it,  for  it  is  funda- 
mentally not  economical  to  decentralize 
the  production  of  power  when  the  terri- 
tory is  served  from  water  power  plants 
supplemented  by  other  types  of  gene- 
rating apparatus. 

H.  L.  Jones. 

San  Francisco,  Cal. 
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Howard  KinRhorn  of  Yarmouth, 
Maine,  has  l)ei'ii  appointed  superin- 
tendent of  the  Yarmouth  Lifrhting 
Company,  succeedinj,'  Herbert  H.  Berry, 
recently  resigned. 

K.  F.  Hayward.  general  manager  of 
the  Western  Canada  Power  Company, 
has  been  re-elected  chairman  of  the 
Vancouver  (B.  C.)  section  of  the  Amer- 
ican Institute  of  Electrical  Engineers. 

E.  Hurt  Fenlon,  manajjer  of  the  pub- 
licity department  of  W.  S.  Barstow  & 
Company,  Inc.,  has  moved  his  head- 
quarters from  Sandusky,  Ohio,  to  the 
8:eneral  offices  of  the  company  at  50 
Pine  Street,  New  York  City. 

Frank  E.  Scovill  has  resigned  as  man- 
ager of  the  properties  of  the  Southern 
Utilities  Company  and  the  Citizens' 
Light  &  Water  Company  of  Lockhart, 
Tex.,  to  move  to  San  Antonio,  Tex., 
where  he  has  accepted  a  position  of 
secretary  and  manager  of  the  Builders' 
Exchange.  Mr.  Scovill  was  formerly 
general  manager  of  the  utility  prop- 
erties at  Laredo,  Tex. 

Robley  S.  Stearnes,  the  new  presi- 
dent of  the  National  Electrical  Con- 
tractors' Association,  is  the  president 
of  the  Standard  Electric  Construction 
Company,  Inc.,  of  New  Orleans,  La., 
which  does  a  large  electrical  construc- 
tion business  and  also  acts  as  local 
agent  for  some  of  the  principal  manu- 
facturers of  electrical  appliances  and 
lighting  fixtures  in  the  United  States. 
Colonel  Stearnes  has  been  engaged  in 
the  electrical  business  continuously  for 
the  last  twenty-six  years.  He  built  and 
organized  a  number  of  street  railways 
and  electric  lighting  plants  in  the 
South,  and  in  addition  to  his  business 
efforts,  has  taken  an  active  part  in  the 
civic  life  of  the  State  of  Louisiana.  A 
Virginian  by  birth,  he  secured  his  elec- 
trical education  at  Lynn,  Mass.,  Sche- 
nectady, N.  Y.,  and  Fort  Wayne,  Ind. 
He  first  went  to  New  Orleans  as  man- 
ager of  the  Southern  Electric  Manufac- 
turing Company,  resigning  from  that 
firm  three  years  later  to  join  the  staff 
of  the  Fort  Wayne  Electric  Company. 
He  has  been  active  in  Jovian  circles 
and  besides  his  prominent  work  in  local 
Jovian  efforts,  he  occupied  the  position 
of  thirteenth  Apollo  in  the  national 
order. 


Men 
of  the  Industry 

('hanj^os  in  Personnel 

and  I'osilion — - 

Hiof^'rjipliical   Nolcs 


COL.   R.   S.   STEARNES 


W.  B.  Head,  who  has  been  prominent 
in  the  executive  affairs  of  the  Texas 
Power  &  Light  Company  of  Dallas,  Tex., 
for  a  number  of  years,  has  been  ap- 
pointed a  vice-president  of  the  com- 
pany. 

Robert  Duerer,  for  many  years  sec- 
retary-treasurer of  the  Houston  (Tex.) 
Lighting  &  Power  Company,  has  gone 
into  the  insurance  business  at  Houston, 
Tex.,  where  he  has  offices  in  the  Carter 
Building. 

J.  J.  Cummings,  vice-president  of  the 
Savannah  (Ga.)  Lighting  Company, 
has  been  elected  president  of  the  com- 
pany to  succeed  the  late  Lawrence  Mc- 
Neill. Mr.  Cummings  is  one  of  the 
organizers  of  the  company. 

Walter  S.  Watson  has  resigned  as 
sales  manager  of  the  municipal  electric 
light  department  at  Westfield,  Mass., 
to  accept  a  similar  position  with  the" 
United  Electric  Light  &  Water  Com- 
pany of  South  Norwalk,  Conn. 

M.  S.  Wilson,  for  twenty-five  years 
head  of  the  general  testing  depart- 
ment of  the  Fort  Wayne  Electric 
Works  of  the  General  Electric  Com- 
pany, Fort  Wayne,  Ind.,  has  been  ap- 
pointed motor  and  generator  inspector. 

H.  G.  Harvey  has  been  appointed 
commercial  engineer  with  the  Nassau 
Light  &  Power  Company,  Mineola,  N. 
Y.  For  the  last  six  years  Mr.  Harvey 
has  held  the  position  of  transformer 
specialist  in  the  New  York  district  for 
the  General  Electric  Company. 

C.  B.  Woticky  has  been  appointed 
electrical  engineer  of  the  Lehigh  Val- 
ley Railroad  and  will  devote  particular 
attention  to  the  work  of  standardizing 
the  electrical  equipment  and  methods 
of  operation  in  the  railroad's  shops  and 
at  various  points  along  its  line. 

W.  G.  Chace,  who  has  just  been  elect- 
ed president  of  the  Electrical  Section  of 
the  Canadian  Society  of  Civil  En- 
gineers, Winnipeg  Branch,  is  a  well- 
known  consulting  electrical  engineer  of 
Canada,  and  a  member  of  the  firm  of 
Kerry  &  Chace,  Limited,  of  Winnipeg, 
Man. 

R.  L.  Daugherty,  who  has  just  been 
appointed  professor  of  hydraulic  en- 
gineering at  Rensselaer  Polytechnic  In- 
stitute, has  for  the  last  six  years  been 
assistant  professor  of  hydraulics  in  Sib- 
ley College,  Cornell  University.  He  suc- 
ceeds at  Rensselaer  Prof.  Lewis  F. 
Moody  who  has  gone  into  private  prac- 
tice. Professor  Daughterty  is  the  au- 
thor of  "Hydraulic  Turbines,"  "Centrif- 
ugal Pumps"  and  "Hydraulics."  He 
graduated  from  Leland  Stamford  Uni- 

versify  in  1909,  and  was  an  instructor 

in    experimental  engineering  there  the 
following   year. 


('laude  G.  Matthews,  for  several 
years  superintendent  of  the  Galveston 
(Tex.)  Electric  Company,  has  resigned 
to  join  the  sales  force  of  the  Western 
Electric  Company. 

Frederick  N.  Bosson  has  just  com- 
pleted twenty-five  years  of  service  as 
electrical  engineer  for  the  Calumet  & 
Ilecla  Mining  Company  and  its  sub- 
sidiaries. Mr.  Bosson  early  entered  the 
electrical  field  and  operated  the  first 
electric  street  car  that  was  run  in  Chi- 
cago. 

B.  O.  Austin,  who  was  formerly  con- 
nected with  the  engineering  department 
of  the  Westinghouse  Electric  &  Manu- 
facturing Company,  and  has  very  re- 
cently resigned  his  position  with  Gil- 
bert C.  White,  consulting  engineer,  Dur- 
ham, N.  C,  has  opened  an  electrical, 
civil  and  hydraulic  engineering  office  at 
Charlotte,  N.  C. 

Philip  E.  Edelman  of  St.  Paul,  Minn., 
has  been  engaged  by  the  Canadian  gov- 
ernment as  electrical  engineer  to  plan 
a  system  of  radiocommunication  to 
protect  and  secure  communication  in 
the  vast  Dominion  parks  in  western 
Canada.  A  chain  of  wireless  stations 
of  new  design  will  be  installed  to  pre- 
vent forest  fires  and  poaching,  and  for 
general  park  work  in  the  Canadian 
Rockies,  covering  a  territory  7000 
square  miles  in  extent.  Mr.  Edelman 
in  an  engineering  graduate  of  the  Uni- 
versity of  Minnesota,  and  has  installed 
a  number  of  large  radio  plants.  He  is 
also  the  author  of  "Experimental  Wire- 
less Stations,"  "Experiments,"  and 
"Inventions  and  Patents." 

E.  A.  Bechstein,  who  was  elected 
president  of  the  Ohio  Electric  Light 
Association,  at  its  convention  last 
week,  has  been  continuously  engaged 
for  seventeen  years  in  the  public-utility 
business  with  one  organization  —  the 
Sandusky  (Ohio)  Gas  &  Electric  Com- 
pany. At  the  age  of  twenty-six  years 
he  entered  the  employ  of  the  company 
in  its  gas  department,  but  shortly 
changed  to  the  electrical  side  of  the 
business,  and  in  less  than  seven  years 
advanced  to  the  position  of  manager  of 
the  company,  which  position  he  now 
holds.  Mr.  Bechstein  has  been  one  of 
the  Ohio  association's  most  active 
workers  for  many  years. 


E.   A.   BECHSTEIN 


July  29,  1916 
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NE^/V  APPARATUS  AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Safety  Truck-Type  Inclosed 
Switchboards 

Switchboard  designers  are  giving  in- 
creasing attention  to  the  safety  of 
operators,  particularly  in  industrial 
plants  where  panels  are  mounted  in 
such  locations  that  access  to  them  can 
be  had  by  employees  comparatively  un- 
familiar with  electrical  devices.  For 
use  in  such  places  the  "safety-first" 
truck-type  switchboard  units  here 
shown  have  been  developed  by  the  Gen- 
eral Electric  Company. 

All  live  parts  are  inclosed,  and  dan- 
ger of  coming  into  contact  with  live 
circuits  is  practically  eliminated.  Oil 
switches,  buses  and  other  live  parts  are 
in  compartments.  This  tends  to  reduce 
fire  hazards  and  to  limit  disturbances  to 
a  single  point.  Extensions  can  be  made 
readily  or  the  units  moved  to  other  lo- 
cations if  desired. 

Another  marked  advantage  of  this 
type  of  construction  is  the  ease  of  in- 
spection or  replacement.  The  switch- 
board panel  is  mounted  on  a,  carriage 
which  can  be  easily  removed  from  and 
replaced  in  a  stationary  structure,  but 
only  when  the  oil  switch  is  open.  With 
the  oil  switch  closed  it  is  impossible 
to  remove  or  insert  the  truck  because 
of  an  interlock  between  the  operating 
toggle   of  the  oil   switch   and   the   sta- 


REMOVABLE     PANEL     AND      SWITCH      ELE- 
MENTS   MOUNTED   ON    ROLLER    TRUCK 


THE     SWITCH    ELEMENT    READY    TO     BE 

ROLLED    INTO    ITS    ENCLOSING 

CABINET 

tionary  unit.  In  plants  where  feeders 
are  standardized,  spare  panel  trucks 
will  permit  systematic  inspection  of 
equipment  with  the  least  possible  inter- 
ruption of  service. 

The  stationary  member  of  the  switch- 
board carries  current  and  potential 
buses  and  disconnecting  switch  studs. 
Barriers  between  the  current-bus  studs 
prevent  accidental  contact  by  any  one 
who  enters  the  compartment.  The  rear 
ends  of  the  cuirent  disconnecting 
switch  studs  run  to  buses  and  incoming 
or  outgoing  leads;  the  potential  bus 
wires  to  small  contact  studs  near  the 
top  of  the  compartment.  The  side  walls 
have  hand  holes,  so  that  the  bus  bars 
and  bus  wires  can  be  continued  from 
unit  to  unit.  These  openings  when  not 
required  can  be  closed  by  removable 
covers.  Access  to  the  rear  of  a  com- 
partment can  be  had  by  means  of  a 
two-section  sheet  steel  door. 

The  removable  truck  is  mounted  on 
wheels,  and  when  it  is  withdrawn  the 
equipment  is  dead  and  accessible  from 
all  sides.  The  forepart  of  the  truck 
carries  a  sheet  steel  panel  on  which  is 
mounted  the  instruments,  meters,  oil 
switches  and  other  appliances,  as 
shown.  The  current  transformers  are 
mounted  on  steel  bi-ackets  on  the  back 
of  the  instrument  panel.  The  rear  of 
the  truck  carries  the  movable  parts  of 
the  disconnecting  switches,  the  poten- 
tial tran.sformers  and  small  wire  acces- 
sories. To  center  the  truck  and  to  as- 
sist in  placing  it  in  or  removing  it  from 
a  compartment,  rails  are  provided  for 
the  wheels  to  run  on. 

These  switchboards  are  regularly 
made  in  sizes  for  7500  volts  and  2000 
amp.  at  60  cycles,  and  3000  amp.  at  25 
cycles,  on  the  main  bus.  Special  units 
can,  however,  be  obtained  for  use  up  to 
15,000  volts  and  300  amp.  The  current 
capacity  of  the  removable  element  is 
limited  to  500  amp.  at  2300  volts  and 
above,  and  800  amp.  up  to  ratings  of 
600  volts. 


Adjustable   Plaster   Drill 

Illustrated  herewith  is  an  adjustable 
plaster  drill  which  can  be  used  to  cut 
plaster  or  wood  on  ceilings  or  walls 
where  concealed  work  is  required  and 
outlet  boxes  must  be  inserted  flush  with 
the  surface.  The  manufacturer  of  this 
tool,  the  American  Plaster  Drill  Com- 
pany, 688  Broadway,  Brooklyn,  declares 
that  this  drill  can  cut  through  the 
thickest  plaster  center  pieces  in  lesb 
time  than  it  can  be  done  by  means  of  a 
cold  chisel  and  hammer.  Furthermore, 
the  cup-shaped  receptacle  around  the 
drill  catches  all  shavings  and  plaster 
that  are  removed,  so  they  will  not  litter 
the  floor.  The  tool  is  used  like  an 
ordinary  drill,  being  placed  in  the  brace 
chuck  and  revolved  with  a  slight  pres- 
sure toward  the  material  being  cut. 

When  the  drill  is  used  where  a  fixture 
has  never  been  installed  before,  a  center 
pin  is  clamped  in  the  end  of  the  drill 
staff'  to  serve  as  a  pivot,  about  which 
the  cutters  can  rotate.  The  center  pin 
is  not  necessary,  however,  where  a  pipe 
fitting  extends  through  the  ceiling  or 
wall,  for  it  may  be  utilized  as  a  means 
of  centering  the  drill.  The  tool  can 
be  used  over  %-in.  and  V2-in.  gas  pipes, 
since  these  sizes  of  pipe  will  fit  inside 
the  tubing,  forming  the  drill  staff'.  A 
thumb  locknut  is  provided  at  the  bottom 
of  the  plaster-catching  receptacle  so 
it  may  be  raised  or  lowered,  depending 
on  the  thickness  of  the  centerpiece  be- 
ing cut. 

The  knives  on  the  drill  may  be  ad- 
justed  to   cut  holes   of   any   size   from 
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PLASTER    REMOVED    BY    THE    KNIVES    IS 
CAUGHT   IN   THE  CUP  CONTAINER 
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.'i  in.  to  4  in.  and  are  made  of  drop- 
forjyed  tempered  steel,  so  they  can  be 
.sharpened  when  they  wear  down.  In 
addition  to  the  U)nfr,  thin-hhided  cutters, 
heavy  cutters  are  provided,  which  have 
both  razor  and  blunt  edfifes.  The  blunt 
edfre  is  used  on  plaster  ceilings  or  walls 
and  the  razor  edjre  on  surfaces  covered 
with  wallpaper,  tapestries,  line  decora- 
tions or  wood,  and  particularly  on  newel 
posts.  The  lon^  knives  are  set  so  they 
meet  resistance  before  the  heavy  ones. 
These  knives  will  also  cut  out  metal  on 
ceilings  or  walls. 


Rotary  Air  Washer 

The  apparatus  shown  herewith  is  a 
rotary  air  washer,  made  by  the  Wells 
&  Newton  Company,  Seventeenth  Street 
and  Avenue  B,  New  York  City.  It  con- 
sists of  a  drum  incased  with  fabric  of 
suitable  mesh  which  is  revolved  through 
a  bath  of  water  while  air  is  drawn 
through  the  moistened  fabric  by  a 
motor-driven  exhauster.  The  usual 
speed  for  this  air  washer  is  1  r.p.m., 
at  which  rate  only  a  small  amount  of 
power  is  required  to  turn  the  drum.    By 


-fiA#- 


LAYOUT    OF    ROTARY    AIR     WASHER 

changing  the  speed  of  the  washer  the 
humidity  and  temperature  of  the  air  can 
be  regulated.  In  a  test  made  with  one 
of  these  washers  at  the  Union  railroad 
station,  Pittsburgh,  where  the  local  air 
is  usually  filled  with  soot  from  coal,  it 
was  found  that  practically  all  of  the 
suspended  matter  was  removed.  The 
manufacturer  declares  that  this  ap- 
paratus can  be  furnished  in  any  sizes 
and  for  any  reasonable  conditions. 


Fiber  Socket  for  Candle 
Fixtures 

A  new  fiber-shell  socket  for  candle 
fixtures  following  a  popular  design  has 
just  been  placed  on  the  market  by  Har- 
vey Hubbell,  Inc.,  Bridge- 
port, Conn.  This  socket  is 
fitted  with  a  standard  screw 
base  and  is  designed  for 
attachment  to  the  tubing 
which,  with  the  socket,  is 
entirely  covered  by  a  glass 
candle.  The  combination  is 
particularly  intended  for  use  with  side- 
wall  candle  fixtures.  A  feature  of  the  ' 
device  is  the  amount  of  wiring  room 
provided  by  a  special  forming  of  the 
contact  posts.  The  usual  form  of  Hub- 
bell  lugs  is  used,  insuring  that  the  wire 
will  be  kept  in  its  proper  place  under 
+he  binding-screw  heads. 
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Combination  Showcase 
Lighting  Fixture 

The  Baker-Smith  Company,  Rialto 
Building,  San  Francisco,  Cal.,  has  de- 
veloped an  ingenious  combination  show- 
case lighting  fixture  which  not  only 
serves  for  the  illumination  of  the  con- 


DISPLAY   FIXTURE   AND    SHOWCASE    LAMP 

tents  of  the  glass  show-case  on  which 
it  rests  but  also  acts  as  a  stand  for 
displaying  small  articles  and  a  selling 
placard  on  the  top  of  the  counter.  The 
bowl  reflector  used  is  designed  to  give 
a  proper  distribution  of  light  through- 
out an  8-ft.  case,  when  a  100-watt  nitro- 
gen-filled lamp  is  used. 


Semi-Indirect  Lighting 
System 

The  Philadelphia  Lighting  Specialty 
Company,  1235  Filbert  Street,  Philadel- 
phia, Pa.,  has  brought  out  a  semi-indi- 
rect lighting  system  which  it  terms  the 
"Eye-Efficiency  System  of  Illumina- 
tion." The  manufacturer  calls  partic- 
ular attention  to  the  artistic  appear- 
ance of  the  fixture  and  the  fact  that 
it  is  easily  cleaned.     A  feature  of  the 


Filament  in 
Proper  - 
PosiHon 


Lamp  Musf  be 


INDIRECT    LIGHTING    UNIT    WITH 
MEDIAN  REFLECTOR 

unit  is  the  upper  reflector  which  is  sus- 
pended by  the  chains  at  a  point  about 
midway  of  the  lamp.  After  the  reflec- 
tor and  bowl  have  been  rigidly  con- 
nected, adjustment  is  made  by  altering 
the  position  of  the  lamp  by  means  of 
the  central  support  for  the  lamp  socket. 
Three  set-screws  hold  the  adjuster  in 
any  position  desired. 

The  bowl  can  be  cleaned  by  unhook- 
ing one  of  the  three  chains,  which  gives 
free  access  to  the  interior  of  the  unit. 
These  fixtures  are  furnished  for  lamp 
sizes  of  100,  200,  300,  400  and  500 
watts. 


Vol.  G8,  No.  5 
Prepayment  Electric  Fan 

The  North  Texas  Prepay  Fan  Com- 
pany, 20;i  Sumpter  Building,  Dallas, 
Tex.,  is  putting  on  the  market  a  pre- 
payment electric  fan  for  use  in  hotel 
rooms  and  other  public  places.  When  a 
nickel  is  dropped  in  the  slot  provided, 


PREPAY 
ELECTRIC 
FAN  THAT 
OPERATES 
ONE  HOUR 
FOR  EACH 
NICKEL 
INSERTED 
IN  THE 
SLOT 


a  clock  element  in  the  base  of  the  fan 
is  wound  up  for  one  hour,  giving  the 
user  one  hour's  service  of  the  fan. 
Several  nickles  can  be  inserted  in  suc- 
cession for  as  many  hours'  use  of  the 
fan  as  are  desired,  and  this  prepaid 
service  can  then  be  taken  either  in  one 
continuous  breeze  or  in  instalments  by 
turning  the  current  on  and  off  at  the 
socket. 


Nitrogen-Filled  50-Watt 
Lamp 

Supplementing  its  line  of  "Argolyte" 
gas-filled  lamps  which  have  previously 
been  made  in  sizes  from  1000  watts  to 
75  watts  per  lamp,  the  Independent 
Lamp  &  Wire  Company  of  1733  Broad- 
way, New  York  City,  has  now  brought 
out  a  new  50-watt  nitrogen-filled  unit. 
The  new  50-watt  lamp  is  made  in  the 
PS-20  shape  and  has  a  rated  life  of 
800  lamp  hours.  It  can  be  operated  in 
any  position  but  is  preferably  burned 
point  downward. 


Solderless   Clamp   Connector 

Alexander  B.  Simpson,  152  East 
Fifty-third  Street,  New  York  City,  has 
placed  on  the  market  a  new  solderless 
connector  for  connecting  fixture  wires 
to  circuit  wiring.  This  device,  which  is 
shown  herewith,  avoids  all  necessity  for 
removing  screws  or  bending  the  wires. 
To  use  the  connector  it  is  only  nec- 
essary to  thread  the  wire  singly,  one 
wire  to  both  members,  and  to  tighten 
the  screw.  The  joint  is  then  wrapped 
with  rubber  and  friction  tape.  One 
such  connector  can  be  used  to  connect 
up  two  or  three  wires,  of  sizes  from 
No.  14  to  No.  18.  When  used  doubly 
by  threading  two  connectors  on  a  single 
wire,  five  wires  or  less  can  be  con- 
nected.     These    connectors,    as   pointed 


CONNECTOR    FOR    ELECTRIC    WIRES 

out  by  the  manufacturers,  displace  the 
use  of  torch,  solder,  flux,  alcohol  and 
scorch  shields,  and  avoid  all  possibility 
of  damage  by  flame  or  torch. 
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Relay  Contactor  Switches 

The  automatic-closing  magnet-oper- 
ited  contactor  illustrated  herewith  has 
seen  developed  by  the  Palmer  Electric 
&  Manufacturing  Company  of  Boston, 
Vlass.,  for  use  under  conditions  where 
;he   value   of  the   current  or   potential 


IG. 


1  —  MAGNET-OPERATED      CONTACTOR 
SWITCH 


o  be  controlled  is  greater  than  can  be 
landled  by  ordinary  relays.  When  the 
elay  coil  A  is  energized  the  contactor 
itands  open,  and  when  this  coil  is  de- 
mergized  its  armature  closes  a  relay 
ircuit  causing  the  contactor  to  close. 
?he  contactor  described  is  of  partic- 
ilar  usefulness  for  controlling  circuits 
if  considerable  current-carrying  ca- 
>acity  from  delicate  contact-making  de- 
vices that  are  slowly  responsive  to 
ihanges  in  the  conditions  they  are  in- 


IG.  2  —  CONTACTOR  CONTROLLED  BY 
THERMOMETER.  FIG.  3  —  CONTACTOR 
ARRANGED  TO  THROW-OVER  LAMPS  ONTO 
DUPLICATE    EMERGENCY    CIRCUIT 

ended  to  govern,  for  the  current  taken 
)y  the  control  coil  of  this  contactor 
witch  is  of  such  small  value  that 
lowly-moving  delicate  contact  devices 
?ill  not  be  injured.     All  working  parts 


are     mounted     self-contained     and     all 
wearing  surfaces  are  of  steel. 

The  use  of  one  of  these  contactors  for 
controlling  a  heating  element  from  a 
mercury  thermometer  provided  with 
electrical  contacts  is  shown   in   Fig.  2. 


FIG.    4 — MECHANISM    OF    CONTACTOR 

At  normal  temperature  in  the  circuit 
there  diagrammed  the  current  passes 
through  the  relay  coil  holding  the  con- 
tactor open.  When  the  thermometer 
column  falls,  breaking  the  circuit,  the 
coil  is  de-energized,  the  contactor 
closes  and  the  heating  unit  is  thrown 
into  circuit.  Upon  return  of  normal 
temperature  conditions  the  contactor  is 
again  opened.  Other  applications  of 
these  contactors  include  the  operation 
of  emergency  lamps  for  throw-over 
onto  duplicate  circuits  (see  Fig.  3);  the 
control  of  fire-house  lamps  and  signals 
from  fire-alarm  circuits,  the  automatic 
charging  of  storage  batteries  with  the 
aid  of  an  ampere-hour  meter,  etc. 


Safety  Auto-Lock  Switch 

One  of  the  latest  developments  of  the 
H.  Krantz  Manufacturing  Company,  160 
Seventh   St.,    Brooklyn,   N.    Y.,   is   the 


SAFETY     SWITCH     WITH     PROTECTED     LIVE 
PARTS 

Safety  Auto-Lock  switch.  Like  other 
switches  made  by  this  company,  this 
particular  development  represents  a 
radical  departure  in  construction  from 
the  conventional  knife  switch.  The 
blades  of  this  switch  consist  of  laminated 
strips  of  copper  attached  to  but  insulated 
from  a  steel  crossbar  which  is  operated 
by  an  external  handle  through  a  toggle 
movement.  The  switch  makes  a  wiping 
contact,  has  auxiliary  contact  points 
and  opens  the  circuit  with  a  quick,  dou- 
ble break. 


In  this  particular  switch,  however, 
the  movable  part  of  the  switch  is  at- 
tached to  the  cover  of  the  inclosing  box 
in  such  a  manner  that  the  box  cannot 
be  opened  when  the  switch  is  closed. 
Furthermore,  live  parts  cannot  be 
touched  when  the  cover  is  opened,  since 
a  barrier  is  swung  into  place  between 
the  "live"  terminals  and  the  open  end 
of  the  box  when  the  cover  is  raised. 
With  the  cover  raised  the  fuses  are 
always  de-energized.  Holes  are  pro- 
vided in  the  lugs  on  each   side  of  the 


SWITCHES   ASSEMBLED   IN    CABINET 

switch-handle  so  it  may  be  held  in  the 
open  position  with  a  padlock.  Means 
is  also  provided  for  locking  the  lid  of 
the  box  closed.  All  parts  are  inter- 
changeable and  the  blades  can  be  re- 
placed without  disturbing  the  wiring 
connections. 

Switches  operating  on  a  similar  prin- 
ciple are  being  manufactured  by  the 
Krantz  company  for  power  distribut- 
ing panels  (light,  power  and  railway 
service)  for  main  switchboards,  and  mo- 
tor starting  and  running  switches.  The 
switch  blades  for  railway  use  are  in- 
closed in  separate  compartments  from 
the  fuses,  which  are  kept  under  lock 
and  key.  The  switch  blades  and  oper- 
ating handle  are  removable  on  the  rail- 
way switches,  but  they  cannot  be  sep- 
arated from  the  cabinet  without  first 
opening  the  circuit.  Likewise,  on  re- 
placing the  blades  the  handle  has  to  be 
in  the  open  position. 

All  of  the  switches  are  equipped  with 
laminated  spring  copper  switch  blades 
with  auxiliary  contacts  and  phosphor 
bronze  outer  leaves.  The  incoming  and 
outgoing  terminals  are  made  of  hard- 
drawn  copper  with  removable  striking 
plates.  The  insulation  is  water  and  acid 
proof.  Where  inclosing  cabinets  are 
used  they  are  made  of  No.  12  gage 
steel  with  mitered  channels. 


Insulating  Materials 

The  Mogul  Company,  New  York  City, 
has  brought  out  a  new  line  of  insulating 
materials  in  the  form  of  liquids  and  im- 
pregnated tape  or  cloth,  which  have  a 
variety  of  uses.  The  Mogul  insulating 
tape,  as  it  is  called,  can  be  furnished  in 
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any  widtli,  wliiU'  the  clotli  is  funiishcd 
in  sizes  from  .'Ui  in.  to  108  in.  wide. 
Both  cloth  and  tape  can  be  used  for 
electrical  insulatinf"-,  for  wator-proofinu- 
and  for  protection  against  acids  and 
alkalis.  Particular  applications  include 
windinj;:  armatures  and  insulating'  com- 
mutators, acid  and  alkali-proofing,'  of 
storage  batteries,  walls,  floors  and  ceil- 
inj>:s;  and  the  insulating-  of  pipe  (itting:s, 
joints  and  threads  for  the  prevention  of 
loosening:  and  electrolysis.  The  insula- 
tion is  said  to  be  readily  applicable  to 
any  material  that  is  dry,  such  as  paper, 
wire,  wood,  brick,  metal,  terra  cotta, 
glass,  hard  rubber,  porcelain  fibre  or 
stone. 


Lighting  Plants  for  Isolated 
Dwellings 

The  accompanying  illustration  shows 
the  "Gralectric"  lighting  set  which  is 
being  marketed  by  the  Gray  Motor 
Company  of  Detroit,  Mich.  The  plant 
is  made  up  as  a  complete  unit,  mounted 


LIGHTING  PLANT  FOR  ISOLATED  DWELLINGS 
OR    BUILDINGS 

on  skids,  and  is  shipped  to  the  isolated 
or  farm  customer  with  the  batteries 
fully  charged  so  that  if  his  house  has 
been  previously  wired  he  can  have  light 
immediately  after  uncrating. 

These  lighting  plants  are  of  the  30- 
volt,  semi-automatic  type,  and  provided 
with  means  for  starting  the  engine  by 
using  the  dynamo  as  a  motor.  The 
switchboard  contains  voltmeter,  am- 
meter, automatic  cut-out,  rheostat, 
starting  switch  and  fuses;  also  a  name- 
plate  on  which  full  instructions  are 
given  for  charging.  The  switchboard 
is  so  arranged  that  the  manual  opera- 
tions have  been  simplified  to  throwing 
in  the  switch  to  start  the  engine  for 
charging  or  running  the  generator  to 
obtain  extra  capacity  for  operating  elec- 
tric iron,  vacuum  cleaner,  etc. 


"Daylight"  Lamp 

A  new  type  of  nitrogen-filled  blue- 
glass  lamp  that  gives  a  white  light  of 
daylight  quality  is  being  marketed  by 
Deuth  &  Co.,  120  Broadway,  New  York 
City.  The  daylight  color  of  the  lamp  is 
due  to  the  special  blued  glass  that  is 
used,  but  v/hich  cuts  down  only  8  per 
cent  of  the  light.  These  lamps  at  the 
present  time  are  furnished  in  sizes  of 
from  100  to  1000  watts  and  consume 
about  i/^-watt  per  cp. 


The  light  is  very  soft  and  is  said  to 
avoid  eye  strain.  The  lamp  is  recom- 
mended for  department  stores,  tailor 
shops  and  other  i)lacc's  where  it  is  nec- 
essary to  distinguish  between  colors. 


Toggle  Wall  Switch 

In  line  with  the  growing  demand  for 
greater  refinements  in  the  minor  details 
of  building  equipment,  the  Newton 
Manufacturing  Company  of  Lynbrook, 
N.  Y.,  has  brought  out  its  toggle  switch. 


TOGGLE     WALL-SWITCH     ILAIE     COMPARED 
WITH    STANDAJID    PUSH    SV/ITCH 

For  the  unobtrusive  and  attractive  ap- 
pearance of  this  switch,  particular  claim 
is  made.  As  shown  in  the  accompany- 
ing illustration,  the  plate  of  the  Newton 
switch  is  only  about  two-thirds  the  size 
of  the  ordinary  wall-switch  face-plate, 
there  are  no  screws  in  the  plate,  and 
the  only  protruding  part  is  the  small 
metal  handle  or  lever.  The  plain  metal 
plates,  in  oblong  round  or  oval  styles, 
can  be  had  in  all  the  regular  and  spe- 
cial finishes  to  conform  to  the  sur- 
roundings of  the  room  in  which  the 
switch  is  to  be  installed.  Electrically 
the  toggle  switch  complies  with  the 
most  rigid  requirements  of  American 
practice,  the  manufacturer  points  out. 
All  parts  subject  to  wear  are  of  hard- 
ened steel  and  the  contacts  are  of 
heavy  phosphor  bronze.  The  insulation 
used  is  durable,  non-absorbent  raw-hide 
fiber.  The  mechanism  gives  a  four-way 
break,  permitting  the  operation  of  four- 
way  and  electrolier  systems  without 
change. 


Surface  Wire  Molding 

"Wiremold"  is  the  name  of  a  new  sur- 
face wiring  material  that  is  manufac- 
tured and  marketed  by  the  American 
Conduit  Manufacturing  Company,  Pitts- 
burgh, Pa.  This  material  has  been  de- 
signed to  meet  the  demand  for  a  sur- 
face wiring  material  which  would  be 
comparatively  inexpensive,  of  small  siz3 
and  easy  to  install,  and  which  would  r^- 
cfuire  few  fittings.  It  is  neat  and  com- 
pact, and  just  large  enough  for  easy 
fishing  of  a  pair  of  No.  14  or  No.  12 
wires. 

"Wiremold"  is  made  in  two  wire  sizes, 
measuring  21 '32  in.  wide  by  15/32  in. 


thick  over  all.  It  is  furnished  complete 
with  one  coupling  in  10-ft.  lengths,  it 
goes  up  in  one  piece  and  is  designed 
for  surface  wiring  exclusively.  The 
wire   is   fished   into   the   molding   much 
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METHOD   OP    COUPLING    MOLDING 

like  conduit,  and  no  special  experience 
is  needed  to  install  it.  The  base  and 
capping  is  permanently  assembled  at 
the  factory,  since  conductors  cannot  be 
laid  into  it,  as  in  similar  materials,  but 
must  be  fished  in  all  cases.  The  base 
is  galvanized.  One  method  of  fastening 
"Wiremold"  to  the  wall  and  of  coupling 
lengths  together  is  shown  herewith. 

The  manufacturer  explains  that  the 
assembling  and  installation  of  this 
molding  on  the  job  call  for  no  special 
tools,  slots,  holes  or  screws.  It  is  sim- 
ply cut  into  lengths  required  and  shoved 
over  the  coupling  tongues  of  the  fit- 
tings. Few  fittings  are  required,  and 
those  needed  are  arranged  wherever 
possible  for  use  with  standard  fittings 
and  materials.  The  molding  is  tinted 
with  a  finish  which  blends  with  the  color 
of  the  average  wall  upon  wh.ich  it  is 
used — a  neutral-tone  enamel. 


Ornamental  Diffusing 
Fixtures 

To  meet  the  steadily  increasing  de- 
mand for  efficient  fixtures  for  residence 
lighting,  there  has  been  developed  by 
the  Luminous  Unit  Company,  St.  Louis, 
Mo.,  a  new  type  of  "Brascolite"  fixture, 
one  of  these  designs  being  illustrated 
herewith. 

These  embody  the  same  principle  as 
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DIFFUSING    FIXTURE     WITH     OI^NAMENTAL 
BOWL 

the  standard  types  of  Brascolites, 
namely,  the  combination  of  diffusion 
with  reflection — diffusion  from  the  bowl, 
and  reflection  from  the  flat,  depolished 
white  reflector — and  are  highly  efficient 
as  well  as  decorative.  A  decorated 
towl  and  an  ornamental  reflector  are 
used  instead  of  the  standard  Brascolite 
Lowl  and  reflector,  which  makes  this 
type  of  fixture  extremely  desirable  for 
residence  use. 

These  Brascolites  are  made  in  two 
sizes:  16-in.  reflectors  designed  for  use 
with  100-watt  or  200-watt  type  C 
lamps,  and  19-in.  reflectors  designed 
for  use  with  200-watt  or  300-watt  type 
C  lamp,  and  when  so  equipped  and 
mounted  directly  on  the  ceiling,  pro- 
duce wide  distribution  of  light. 
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NEWS  OF   THE  INDUSTRY 

A  RevieWof  Activities  in  the  Electrical  Manufacturing,  Selling 

and  Central-Station  Fields 


RATES  FOR  RESIDENCE  LIGHTING 

^Compilation  of  Population  Served  at  Various  Min- 
imum Charges  and  Maximum  Net  Rates 

A  high  minimum  charge  and  a  low  net  maximum  rate 
eems  to  be  the  tendency  of  central  stations  to-day. 
'his  was  brought  out  in  a  compilation  made  by  Norton, 
Jird  and  Whitman,  Chicago  engineers,  who  are  now 
ending  to  their  clients  a  monthly  rate  letter. 
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JONC.      1916 

'IG.    1 — POPULATION    SERVED    AT    VARIOUS    MINIMUM    CHARGES 

In  Fig.  1  there  is  shown  graphically  the  population 
erved  at  various  minimum  charges  for  residence  light- 
ng  for  124  cities  of  over  40,000  population,  1910  U.  S. 
Census.  The  following  figures  show  the  number  of 
:ities  and  the  population  served  at  the  minimum  charges 
ihown  in  this  diagram: 

No.  of  Population 

Minimum  Charge                                                  Cities  Served 

;12.00  per  year 9  3,125,575 

$1.00    per   montli 44  5,558,002 

90  cents  per  month 3  190,396 

85   cents  per  month 2  106,954 

$9.00  per  year    6  1,082.579 

75   cents  per  month 6  2,328,732 

70  cents  per  month "      1  104,402 

$8.00  per   year 1  88,926 

65  cents  per  month 1  319,198 

53   cents  per  month 1  44,604 

50   cents  per  month 34  4,454,558 

45   cents  per  month 1  465,766 

42  cents  per  month 1  57,730 

None    14  6,279,189 

124  24,206.611 

The  importance  of  a  reasonable  minimum  charge,  it 
s  stated  in  the  compilation,  has  been  recognized  by 
(very  commission  that  has  investigated  the  subject,  and 
n  no  case  on  record  has  a  commission  denied  the  rea- 
lonabloness  of  such  charge. 

Some  of  the  larger  companies,  some  years  ago,  arbi- 
rarily  abandoned  the  minimum  charge,  but  the  general 
endency  has  been  to  return  to  such  a  charge,  as  shown 
)y  the  new  rate  filed  by  the  Commonwealth  Edison 
jompany  in  Chicago,  effective  July  1,  1916,  where  in 
:onnection  with  the  reduction  of  the  maximum  net  rate 


from  10  cents  to  9  cents,  a  minimum  charge  of  50  cents 
per  month  was  re-established,  with  the  approval  of  both 
the  city  of  Chicago  and  the  Illinois  Public  Utilities 
Commission. 

Fig.  2  shows  graphically  the  population  served  at 
various  maximum  net  rates  for  residence  lighting  rep- 
resenting 124  cities  of  over  40,000  population  (1910 
Census).. 

The  following  figures  show  the  number  of  cities  .and 
the  population  served  at  the  maximum  net  rates  shown 
in  this  diagram: 


Maximum  No.  of 

Net  Rate  Cities 

13.0     cents  1 

12.6     cents  1 

11.4  cents  1 

11.0     cents  3 

10.8     cents  4 

10.5  cents  2 

10.0     cents  39 

9.5  cents  7 

9.0  cents  20 

8.6  cents  3 

8.5  cents  4 

8.1  cents  2 

8.0     cents  12 

7.6  cents  2 

7.5      cents  2 

7. 2  cents  1 

7.0     cents  14 

6.75   cents  1 

6.5     cents  1 

6.0     cents  * 2 

5.5     cents  2 

124 

The  general  tendency  in  the  reduction  in  maximum 
rates  throughout  the  country  is  shown  in  the  diagram, 
and  yet  to-day  a  larger  population  is  served  at  a  maxi- 
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79,803 

465,766 

70,063 

1,722,163 

278,627 

470,509 

7,198,417 

714,912 

3,547,500 

269.470 

1,423,380 

434,093 

4,023.127 

332.843 

103,901 

41.641 

2,036,511 

69,647 

233,650 

134,196 

556,392 

24,206,611 
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-POPULATION   SERVED  AT  VARIOUS   MAXIMUM   NET  RATES- 


mum  rate  of  10  cents  than  at  any  other  rate.  Most  of 
the  larger  companies,  however,  within  the  last  year 
have  reduced  their  maximum  rate  below  10  cents,  nota- 
bly New  York,  Philadelphia,  Chicago,  Richmond  and 
New  Orleans. 
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Variable  Speed  Repulsion  Motor 

A  patent,  No.  1,189,703,  issued  to  Benjamin  G. 
Lamme,  discloses  a  repulsion  motor  which  does  away  en- 
tirely with  the  necessity  for  resistance  leads  connecting 
the  armature  windings  to  the  commutator  bars.  More- 
over, it  is  claimed  a  speed  regulation  of  50  per  cent  can 
be  obtained  when  working  at  60  cycles  with  relatively 


REPULSION     MOTOR    WITH    VARIABLE    SPEED 

high-voltage  circuits.  The  above  result  is  accomplished 
by  feeding  the  field  or  magnetizing  winding  with  a  cur- 
rent which  is  90  deg.  out  of  phase  with  the  primary  or 
energy  winding.  Because  the  frequency  of  the  arma- 
ture circuit  is  low  under  operating  conditions  the  short- 
circuited  current  at  the  brushes  may  be  held  within 
working  limits  since  it  is  dependent  on  the  low  arma- 
ture current  frequency.  It  is  possible  to  run  the  above 
motor  without  transformers  on  a  three-phase  circuit  by 
connecting  the  energy  winding  across  two  of  the  three- 
phase  conductors  and  to  connect  the  field  winding  be- 
tween the  middle  point  of  the  energy  winding  and  the 
third  conductor. 


Regulator  for  Mercury  Rectifiers 

The  specification  for  Patent  No.  1,189,887,  involving 
an  unusual  mathematical  discussion  of  wave  forms,  dis- 
closes a  method  for  regulating  the  efficiency  of  mercury 
vapor  rectifiers.  William  L  Tschudy  claims  that  not 
only  will  a  pump  control  of  the  vapor  pressure  affect 
the  eflficiency  of  transformation,  but  that  it  gives  an  ad- 
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PUMP   CONTROL   FOR   RECTIFIER 

justable  means  for  regulating  the  wave  form  of  the  ten- 
sion and  current  in  the  electrical  circuits.  That  the  ad- 
justment of  efficiency  loss  can  be  very'  important  is  il- 
lustrated by  an  instance  in  which  with  a  sharp  peak  of 
current  the  consumed  power  of  the  tube  was  210  watts, 
while  with  a  sine  wave  at  the  same  tension  it  was  138 
watts. 


Public  Service  Commission  News 

New  Hampshire  Commission 

In  granting  authority  to  the  Derry  Electric  Company 
to  issue  $75,000  of  preferred  stock  to  purchase  the 
properties  of  the  New  Hampshire  Water  &  Electric 
Power  Company  and  the  Joffrey  &  Troy  Electric  Light 
Company,  the  Public  Service  Commission  held  that 
utility  engineer's  appraisal,  made  from  an  actual  in- 
ventory of  every  discoverable  item,  a  scale  of  reason- 
able unit  prices,  and  in  many  instances  the  actual  cost 
of  recently  constructed  property,  should  be  given  weight 
in  a  sale  valuation.  Early  losses  from  inefficient  man- 
agement, it  was  pointed  out,  are  not  a  proper  cost  of 
developing  a  business. 

Arizona  Commission 

The  Tucson  Gas,  Electric  Light  &  Power  Company 
was  denied  permission  to  defer  setting  aside  a  deprecia- 
tion reserve  for  one  year,  notwithstanding  the  fact  that 
the  company  had  expended  a  sum  of  money  for  exten- 
sions and  improvements  in  excess  of  the  amount  neces- 
sary to  be  set  aside  as  a  depreciation  reserve  under  the 
Corporation  Commission's  orders  and  uniform  system 
of  accounting,  because  it  appears  that  the  revenues  of 
the  utility  as  a  whole  were  sufficient  to  establish  a  proper 
depreciation  reserve,  and  to  pay  a  reasonable  return  on 
the  investment.  Newly-installed  equipm.ent  not  releas- 
ing other  equipment,  it  was  held,  should  be  charged  to 
construction,  but  if  it  releases  other  equipment  it  is  to 
be  charged  to  depreciation  reserve. 

Illinois  Commission 

A  special  committee  of  five  members  from  the  staff 
of  the  Public  Utilities  Commission  has  been  designated 
to  standardize  the  forms  of  orders.  The  committee  is 
working  toward  uniformity  in  similar  orders,  standard 
paragraphs,  consistent  headings,  introductions,  and 
closures,  accepted  abbreviations,  etc.  Correspondence 
with  other  State  commissions  discloses  that  compara- 
tively little  has  been  done  in  the  standardization  of  or- 
ders, except  possibly  by  the  Wisconsin,  California,  and 
one  or  two  other  commissions. 

In  its  preliminary  report,  approved  by  the  commission, 
the  standardization  committee  summarizes  the  neces- 
sity of  standardization,  as  follows: 

"It  is  the  opinion  of  the  committee  that  a  more  gen- 
eral study  and  understanding  of  the  essential  frame- 
work and  the  unity  of  a  properly  drafted  order  would  be 
desirable;  that  a  general  conformity  of  similar  orders 
written  by  different  individuals  would  be  conducive  to 
effectiveness ;  that  a  standardization  of  definitions,  sum- 
maries, closures,  and  sequence  of  thought  in  orders 
would  be  most  desirable;  that  more  attention  given  to 
the  mechanical  details  of  orders,  such  as  caption,  title, 
numbering,  spacing,  margins,  closure,  attestation,  etc., 
would  promote  desirable  standardization,  and  that  some 
systematic  method  of  promulgating  and  establishing 
standards,  of  necessity,  must  be  devised." 

Pennsylvania  Commission 

The  Relief  Electric  Light,  Heat  &  Power  Company 
appealed  to  the  Pennsylvania  Superior  Court  from  an 
order  of  the  Public  Service  Commission  refusing  a 
certificate  of  convenience  to  furnish  electricity  in  a 
territory  served  by  another  company,  and  the  commis- 
sion's order  was  affirmed.  The  court  held  that  the  re- 
fusal of  a  certificate  of  convenience  to  a  corporation 
which  had  received,  prior  to  the  enactment  of  the  public 
service  law,  a  charter  right  and  municipal  franchise  to 
furnish  electricity  in  territory  served  by  another  com- 
pany, is  not  an  unreasonable  exercise  of  regulatory 
control  of  public  utilities,  where  the  existing  company 
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is  furnishing  satisfactory  service  at  reasonable  rates, 
nor  does  it  deprive  the  corporation  of  its  property  with- 
out due  process  of  law,  nor  impair  the  obligation  of  a 
contract,  especially  where  the  State  retained  the  right 
to  alter  corporate  charters. 

The  Consumers'  Electric  Company  has  been  ordered 
by  the  commission  to  desist  from  operating  or  acting 
in  any  way  as  a  public  utility  until  after  obtaining  a 
certificate  of  public  convenience.  The  commission  will 
not  allow  any  electric  utility's  claim  to  a  legal  right  to 
operate  without  a  certificate  of  public  convenience, 
which  claim  has  been  determined  adversely  to  it  by 
an  order  of  the  commission,  to  be  interposed  as  a  de- 
fense in  proceedings  against  it  for  violation  of  the 
certificate  of  public  convenience  provision  of  the  public 
service  law,  where  the  order  remains  in  full  force  and 
effect,  although  an  appeal  therefrom  is  pending  in  the 
courts. 

An  electric  utility,  it  was  stated,  cannot  serve  the 
public  in  a  borough  without  a  certificate  of  public 
convenience  from  the  Pennsylvania  commission,  either 
by  virtue  of  a  franchise  granted  by  the  borough  prior 
to  the  enactment  of  the  public  service  law,  or  of  a 
resolution  of  the  town  council  approved  by  the  burgess 
subsequent  to  that  date. 

The  Public  Service  Commission  has  dismissed  the 
complaint  brought  by  a  resident  of  Garrett,  Somerset 
County,  against  the  Garrett  Electric  Light,  Heat  & 
Power  Company  for  refusal  to  furnish  electric  service 
at  a  6-cent  rate.  The  commission  holds  that  the  electric 
company  is  justified  in  its  action  in  refusing  to  furnish 
service  at  the  rate  noted  because  the  consumer,  in  build- 
ing a  pole  line  from  the  borough  limits  to  his  suburban 
heme,  had  a  special  contract  and  rate  with  the  com- 
pany's predecessor.  The  commission  says  that  the  spe- 
cial contract  appears  to  have  been  indeterminate  and, 
therefore,  voidable;  that  there  is  no  reason  why  the 
complainant  should  not  pay  the  same  rate  (10  cents)  as 
other  residents  of  the  borough,  and  that  the  company  is 
not  obligated  in  any  way  to  purchase  the  pole  line. 

The  Public  Service  Commission  has  refused  the  peti- 
tion of  the  borough  of  Bath  for  the  approval  of  con- 
tract with  and  certificate  of  convenience  for  the  Lehigh 
Navigation  Electric  Company  to  furnish  the  borough 
with  electricity  and  to  erect  and  operate  a  transmission 
system  in  the  borough.  The  request  for  approval  was 
opposed  by  the  Pennsylvania  Utilities  Company.  The 
commission  holds  that  the  approvals  sought  are  not 
necessary  under  the  public  service  act;  that  the  munici- 
pality must  first  acquire  by  purchase  or  condemnation 
the  property  and  franchises  of  the  present  company  fur- 
nishing electricity,  and  that  it  is  not  convinced  that  a 
municipal  plant  in  Bath  would  best  serve  the  public  in- 
terest, and  refused  to  approve  the  contract  between  the 
borough  of  Bath  and  the  Lehigh  Navigation  Electric 
Company  for  supplying  electric  service  within  the 
borough. 

New  Jersey  Commission 

The  Board  of  Public  Utility  Commissioners  has  re- 
fused the  application  of  the  Lambertville  Public  Service 
Company  for  permission  to  execute  a  mortgage  of  $850,- 
000,  with  the  issuance  of  $170,000  of  bonds  thereunder, 
on  the  ground  that  such  additional  capital  is  not  war- 
ranted with  the  present  relation  between  the  value  of 
the  plant  and  the  total  securities  of  the  company.  In 
its  decision  the  board  says : 

"The  amount  of  bonds  now  outstanding  is  excessive 
when  considered  in  connection  with  the  amount  of  stock 
now  outstanding.  The  board  will  give  consideration  to 
a  petition  for  the  approval  of  capital  stock  in  the  proper 
amount  to  pay  for  extensions  and  additions  to  the  ex- 
isting plant  and  system  when  the  company  is  in  position 


to  show  that  additions  to  the  value  of  at  least  $25,000 
have  been  made  to  the  plant  and  have  been  paid  for 
from  the  proceeds  of  the  capital  stock.  Consideration 
may  then  be  given  by  the  board  to  the  creation  of  a  new 
mortgage  and  the  issuance  of  bonds  thereunder." 

The  board  has  refused  the  petition  of  the  New  Jersey 
Gas  &  Electric  Company,  Dover,  to  consolidate  with  the 
Lambertville  Public  Service  Company,  holding  that  no 
economies  in  operation  would  be  evidenced  by  this  mer- 
ger. The  same  interests  control  both  properties  and 
sought  to  effect  a  virtual  consolidation  for  advantages 
in  operation,  submitting  testim.ony  to  show  that  econ- 
omy in  operation  and  management  by  reason  of  greater 
facility  in  financing  the  properties  would  result  from  the 
combination. 

In  refusing  permission,  the  board  says: 

"There  does  not  appear  to  be  any  particular  advan- 
tage to  either  company  that  would  arise  because  of  any 
combined  supervision  of  these  two  plants,  situated  as 
they  are  some  fifty  miles  apart  with  intervening  terri- 
tory that  would  not  be  considered  productive  of  very 
much  business.  It  may  be  true  that  financing  of  com- 
bined operations  is  somewhat  easier  than  financing  small 
companies,  but  in  the  opinion  of  the  board  this  is  not 
sufficient  reason  to  warrant  approval  of  the  applica- 
tion. The  operations  of  these  companies  are  not  cog- 
nate. One  is  for  the  production,  distribution  and  sale 
of  gas,  and  the  other  for  the  production,  distribution 
and  sale  of  electric  energy.  This  fact,  together  with 
the  distance  between  the  properties,  eliminates  many  of 
the  opportunities  for  practical  economy  in  manage- 
ment." 

Wisconsin  Commission 

The  policy  of  Wisconsin  in  the  valuation  of  a  dam 
site,  flowage  rights,  and  other  property  prior  to  the 
grant  of  a  dam  franchise,  it  was  stated  by  the  Railroad 
Commission  upon  application  of  the  Wisconsin-Minne- 
sota Light  &  Power  Company  to  maintain  a  dam  in  the 
Chippewa  River,  directs  the  present  value  of  property 
in  connection  with  its  use  for  develaping  water  power, 
but  denies  to  the  owner  any  right  to  any  increase  in 
the  value  of  the  property  and  water  power  which  may 
take  place  during  thirty  years  after  the  issuance  of  the 
permit. 

The  expense  incident  to  changing  railroad  rights  of 
way  from  land  to  be  flooded  by  a  dam  is  a  part  of  the 
cost  of  "flowage  rights,"  and  water  power  to  be  de- 
veloped from  a  dam  is  "property." 

Among  the  factors  affecting  the  value  of  undeveloped 
water  power  are  cost  of  development,  normal  flow  of 
stream,  constancy  of  flow,  head  of  water  obtained,  de- 
gree of  constancy  of  power,  availability  of  market  for 
energy  produced  availability  of  power  for  manufacturing 
purposes  at  the  dam  site,  nature  of  manufacturing  for 
which  available  either  at  the  dam  site  or  elsewhere, 
investment  in  subsidiary  steam  plant,  availability  of 
cjieap  coal  for  competitive  production,  and  the  possi- 
bility of  pondage.  No  value  will  be  given  the  dam 
permit  in  valuing  undeveloped  water  power  as  a  per- 
quisite to  a  grant  of  the  permit. 

Consideration  was  given  to  the  market  value  under 
assumed  competitive  conditions,  as  reflected  by  sales  of 
other  power,  the  cost  of  development,  and  probable 
earnings,  without  capitalizing  the  result  of  enterprise; 
to  the  probable  rental  value  as  compared  to  similar 
values  of  other  raw  and  developed  water  powers,  and  to 
the  saving  in  the  use  of  water  over  steam.  A  dam  site 
and  flowage  rights,  it  was  held,  should  be  given  a  value 
in  accordance  with  their  use  to  develop  water  power  in 
addition  to  the  value  as  land  alone,  in  the  valuation 
required  by  the  Wisconsin  law  prior  to  a  grant  of  a 
dam  permit. 
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Proposed  Bond  Issue  for  Enlargo- 
nu'iit  of  IVlunicipal  IMant  ait  Cleveland, 
Ohio. — The  Cily  (^oum-il  will  be  asked 
to  present  to  the  voters  at  the  fall  elec- 
tion a  proposition  to  issue  .$1,750,000 
bonds  for  the  extension  of  the  municipal 
plant.  This  is  to  be  done  with  the  idea 
of  furnishinj?  power  for  the  Cleveland 
Railway  Company,  althouji'h  it  is  not  in 
line  with  the  recommendation  of  Presi- 
dent J.  J.  Stanley  of  the  company. 

Illumination  of  Washinj^ton  Monu- 
ment in  Baltimore. — The  Consolidated 
Gas,  Electric  Li^ht  &  Power  Company 
of  Baltimore,  Md.,  has  submitted  to  the 
local  park  board  an  offer  to  continue 
for  one  year,  free  of  charge,  the  illu- 
mination of  the  Washington  Monument. 
The  company  installed  the  equipment 
and  furnished  the  current  for  the  light- 
ing of  the  big  shaft  free  of  charge 
during  the  recent  Elks'  convention.  The 
illumination  will  continue  until  the  park 
board  acts  on  the  pending  proposition. 

St.  Louis  Company  Enlarges  Power 
Plant. — Extensive  construction  work  is 
binder  way  at  the  Ashley  Street  Station 
of  the  Union  Electric  Light  &  Power 
•Company,  St.  Louis,  Mo.,  in  order  to 
ibring  the  plant  to  its  ultimate  capacity 
<of  100,000  kw.  The  great  increase  of 
the  company's  business  has  made  neces- 
sary the  installation  of  a  25,000-k.v.a. 
turbine  and  sufficient  extra  boilers  to 
provide  steam  for  the  new  unit.  An  ex- 
tensive new  circulating  water  system 
!has  been  installed  involving  the  driving 
of  about  600  ft.  of  tunnel  through  the 
rock  which  underlies  the  plant.  The 
discharge  tunnel  is  now  completed  and 
the  intake  tunnel  is  being  lined  with 
concrete  and  steel.  The  structural  steel 
work  on  the  lower  deck  of  the  boiler 
plant  has  been  remodeled  to  accommo- 
date the  ten  new  boiler  units.  Two  of 
the  old  reciprocating  engines  were  re- 
jmoved  from  the  engine  house  to  make 
:room  for  the  new  turbine  and  an  ex- 
tension to  the  switchboard  structure. 
It  is  expected  that  the  new  turbine  unit 
will  be  ready  for  operation  by  Nov.  1. 

"Sauk-Suiattle  Development  for  Nitro- 
gen Plant. — P.  H.  Hebb  of  Tacoma  has 
offered  to  sell  to  the  city  of  Seattle, 
"Wash.,  a  power  project  on  White  River 
for  $250,000.  This  is  the  site  which 
Mr.  Hebb  has  endeavored  to  sell  the 
city  for  several  years  for  $1,000,000. 
Kecently  the  Hebb  site  was  inspected 
'by  a  special  committee,  which  has 
agreed  to  allow  the  American  Nitrogen 
Products  Company  to  proceed  with  the 
development  of  the  Sauk-Suiattle  proj- 
ect. The  city  will  step  aside  and  allow 
the  company  to  obtain  the  rights  with 
the  understanding  that  the  city  may 
utilize  such  power  as  the  company  may 
not  need,  and  in  event  of  the  abandon- 
ment of  the  plans  of  the  company  to 
develop  a  nitrate  plant  the  city  will 
succeed  to  such  rights  as  the  company 
may  possess.  The  committee  has  also 
completed  inspection  tours  of  other 
power  projects  in  its  search  for  a  site  ' 
that  can  be  developed  for  a  low  first 
cost.  Two  offers  have  been  made  to 
develop  plants  under  city  plans,  pay- 
ment to  be  made  in  utility  bonds  after 
the  plants  are  completed,  and  both  of 
these  are  regarded  as  good  offers. 


Current  News 
and  Notes 

'I'imcly  items  on  elect  ii<:il  liiipix'iiiiif^'s 
tliroii^'liout  tiie  world,  together  willi 
brief  notes  of  general  inlerest. 


Water  Power  of  Alabama. — A  rough 
estimate  of  the  power  that  can  be  de- 
veloped from  the  rivers  of  Alabama  has 
been  made  by  T.  H.  Friel,  who  places 
the  total  at  1,378,000  hp. 

Bill  Posters  to  Work  Out  Effective 
Electrical     Week    Poster     Board. — The 

Poster  Advertising  Association  at  its 
recent  Atlantic  City  convention  passed 
a  strong  resolution  indorsing  "Amer- 
ica's Electrical  Week"  and  the  progres- 
sive advertising  program  of  The  So- 
ciety for  Electrical  Development.  The 
retiring  president  named  a  committee 
to  work  out  an  effective  poster  board 
for  distribution  for  the  fall  campaign's 
outdoor   advertising. 

Storage  Battery  Separators. — An  im- 
provement in  wooden  battery  separators 
is  suggested  by  James  M.  Skinner  in 
patent  No.  1,190,025,  which  overcomes 
the  usual  defects  whereby  the  denser 
layers  of  the  wood  employed  have  here- 
tofore practically  determined  the  elec- 
trical resistance  of  the  separator  plates. 
The  improvement  consists  in  arranging 
the  natural  laminations  in  planes  sub- 
stantially at  right  angles  to  the  plane 
of  the  battery  separator.  It  is  sug- 
gested that  the  battery  separators  be 
made  from  quarter  sawn  lumber. 

Property  Owners  May  Wire  Own 
Houses. — The  new  electric-wiring  ordi- 
nance of  Tacoma,  Wash.,  has  been  re- 
ferred back  to  the  Council  committee 
with  changes  made  that  were  asked  for 
by  the  committee.  Among  the  impor- 
tant changes  is  one  that  permits  prop- 
erty owners  to  do  wiring  in  their  own 
houses  if  they  are  capable  of  doing  the 
work,  and  the  fee  for  inspecting  circuits 
was  eliminated.  License  fees  for  con- 
tractors were  increased  from  $25  to  $50, 
and  the  bond  was  reduced  from  $1,000 
to  $500.  A  change  was  made  allowing 
a  licensed  journeyman  electrician  to 
have  a  helper  without  a  license. 

California  Electrical  Light  Companies 
Give  Fund  to  College  for  Tests. — Five 
of  the  big  California  electrical  com- 
panies have  contributed  to  a  fund  total- 
ing $1,500  to  enable  Leland  Stanford 
University  to  carry  on  some  tests  of 
insulators  which  undoubtedly  will  be  of 
great  value,  both  from  a  scientific 
standpoint  and  from  that  of  the  com- 
panies in  their  business.  The  university 
is  in  a  position  to  conduct  such  experi- 
ments successfully  because  of  its  high- 
tension  laboratory.  The  companies 
which  have  joined  in  raising  this  fund 
are  the  San  Joaquin  Light  &  Power 
Corporation,  Pacific  Light  &  Power  Cor- 
poration, Southern  California  Edison 
Company,  Sierra  &  San  Francisco 
Power  Company  and  Pacific  Gas  & 
Electric  Company. 


Southern  Company  Increases  Voltage 
to  Large  Customers.— The  Columbia  (S. 
C.)  Railway,  Gas  &  Electric  Company 
is  changing  the  voltage  of  its  power 
lines  supplying  large  customers,  such 
as  mills,  etc.,  from  3200  volts  to  13,000 
volts. 

Cable  Not  in  Use  Damaged  by  Rats. 

— The  cable  recently  installed  in  ducts 
laid  in  the  walls  of  one  of  the  new  rapid 
transit  subways  in  New  York  City  was 
badly  eaten  by  rats.  The  cable  in  ques- 
tion was  tested  at  the  factory  and 
again  after  installation,  proving  to  be 
satisfactory  both  times.  There  was 
then  a  delay  of  several  weeks  before 
the  time  came  to  put  it  into  operation. 
Just  before  putting  it  into  service  a 
final  test  was  made  and  the  cable  broke 
down.  The  fault  was  located  in  the 
ducts  between  manholes  and  when 
drawn  out  the  length  clearly  showed 
how  it  had  been  damaged.  The  teeth 
of  the  rats  had  gone  not  only  through 
the  lead  sheath  but  through  the  rubber 
insulation  as  well  and  the  bare  copper 
of  one  of  the  wires  could  be  seen.  The 
only  reason  that  can  be  advanced  for 
the  rodents  eating  into  the  lead  sheath 
is  that  they  thought  it  was  a  water  pipe 
and  were  thirsty.  While  similar  cases 
have  been  known  of  rats  eating  into 
lead-covered  cables  those  reported  have 
been  alternating  current  cables  and  in 
service  at  the  time  when  they  were 
damaged.  The  explanation  in  these 
cases  has  been  that  the  rat  heard  a 
slight  hum  from  the  alternating  current 
and  thought  it  was  water  flowing  in  the 
pipe. 

Court    Holds   Franchise   Perpetual. — 

In  refusing  to  accept  the  motion  of  the 
city  of  Omaha,  Neb.,  for  the  dismissal 
of  the  case  in  which  it  and  the  Omaha 
Electric  Light  &   Power  Company  are 
contending.  Federal  Judge  J.  W.  Wood- 
rough  indicated  that  his  final  decision 
would  be  adverse  to  the  city,  basing  his 
refusal  on  the  ground  that  the  United 
States  Supreme  Court  had  already  de- 
cided the  issues  and  that  he  would  find 
accordingly.      The    Old    Colony    Trust 
Company  case,  which  went  to  the  Su- 
preme Court  in  1911,  was  an  action  in- 
stituted by  the  bondholders  of  the  light- 
ing company  to  prohibit  the  city  from 
disconnecting,  the   power   wires   of  the 
company.     The  city  contended  that  the 
franchise  gave  the  company  the  right  to 
sell  energy  for  lighting  purposes  only, 
while  the  company  claimed  that  it  in- 
cluded the  right  to  sell  the  energy  for 
lighting    and    heating    purposes.      The 
finding  of  the  Supreme  Court  was  ad- 
verse to  the  city,  holding  that  the  com- 
pany had  a  perpetual  right  to  sell  elec- 
tric    energy,     and     Judge     Woodrough 
takes  the  position  that  this  judgment  in- 
cludes the  power  and  heat  uses  of  the 
current.    Inasmuch  as  the  Circuit  Court 
of  Appeals  has  already  interpreted  the 
Old    Colony    decision    as    including   the 
heat   and   power   uses,  the   only   possi- 
bility for  a  final  victory  for  the  city  lies 
in    the    Supreme    Court,    which    might    jt 
modify  its  findings  to  a  perpetual  fran-    ■ 
chise  for  lighting  without  including  the 
power  use.     The  city  will  continue  the 
suit  now  before  Judge  Woodrough  by 
bringing  forward  more  evidence  and  ap- 
pealing it. 
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N.  E.  L.  A.  Extends  Thanks  to  Tech- 
nical Press. — At  the  thirty-ninth  con- 
vention of  the  N.  E.  I.  A.  held  in  Chi- 
cago, 111.,  during  the  week  of  May  22, 
the  following  resolution  was  unani- 
mously adopted  by  the  convention: 

"Whereas,  the  technical  press  has 
done  much  to  promote  the  notable  suc- 
cess of  this  convention  and  has  done 
throughout  the  year  excellent  work  re- 
garding the  work  of  the  association  and 
promoting  the  welfare  of  the  central 
station  industry,  it  is  hereby 

"Resolved,  That  the  thanks  of  this  as- 
sociation be  extended  to  said  press  for 
its  co-operation,  accompanied  by  a 
warm  congratulation  on  the  admirable 
series  of  special  numbers  issued  sig- 
nalizing this  meeting." 

Kansas  City  to  Sell  All  Lamps  to  100 
Watts  at  19  Cents.— The  light  depart- 
ment of  Kansas  City,  Kan.,  is  planning 
to  offer  to  customers  all  lamps  up  to 
and  including  100  watts  at  the  level 
price  of  the  25-watt  lamps.  Formerly 
all  lamps  were  sold  at  cost,  but  now 
all  will  be  sold  at  19  cents,  if  the  com- 
missioners approve  the  plan.  "While 
we  don't  want  to  overlight  the  patron," 
said  L.  H.  Chapman,  commissioner  of 


water  and  light,  "we  want  to  make  sure 
that  he  is  not  underlighted  because  of 
the  higher  cost  of  the  larger  lamps. 
The  chief  consideration  is  that  every- 
body should  have  enough  light  and  that 
the  city  form  the  habit  of  using  plenty 
of  light.  The  small  amount  lost  on  the 
lamps  sold  below  cost,  it  is  figured,  will 
be  made  up  within  a  year  after  their 
installation  on  additional  energy  used. 

Electricity  Reduces  Copper  Produc- 
tion Cost  by  1  Cent  per  Pound. — The 
Anaconda  copper  mine,  which  to-day  is 
producing  the  red  metal  at  the  rate  of 
330,000,000  lb.  annually,  will  by  the  end 
of  1916  be  using  electrical  energy  at  the 
rate  of  700,000,000  kw.-hr.  annually,  or 
at  the  rate  of  about  2  kw.-hr.  per  pound 
of  copper  produced.  Applied  to  all  the 
power  needed  for  mining  reduction  and 
transportation  operations,  electrification 
has  meant  a  saving  to  the  Anaconda  of 
from  $3,500,000  to  $4,000,000  annually, 
as  against  what  could  be  done  with 
steam  power  under  present  conditions 
and  at  the  present  rate  of  operation, 
and  much  more  as  against  what  was 
done  with  the  isolated  steam  plants  in 
use  before  electricity  was  substituted. 
Applied  to  the  present  rate  of  produc- 


tion, this  means  a  saving  of  somewhat 
more  than  1  cent  per  pound. 

Congressional  Committee  to  Investi- 
gate the  Subject  of  Government  Con- 
trol.— The  resolution  of  Senator  New- 
lands  of  Nevada,  authorizing  the  ap- 
pointment of  a  joint  sub-committee  of 
five  senators  and  five  representatives 
from  the  Senate  committee  on  Inter- 
state Commerce  and  the  House  commit- 
tee on  Interstate  and  Foreign  Com- 
merce passed  the  House  last  week.  The 
committee  would  investigate  the  sub- 
ject of  government  control  and  regula- 
tion of  transportation,  interstate  and 
foreign,  the  advisability  of  government 
ownership  of  express,  telegraph,  tele- 
phone, etc.,  the  efficiency  with  which  ex- 
isting systems  protect  the  rights  of 
shippers,  control  of  the  incorporation 
of  carriers  and  proposed  changes  in  the 
personnel  of  the  Interstate  Commerce 
Commission  and  the  acts  to  regulate 
commerce.  The  various  departments, 
bureaus  and  commissions  of  the  gov- 
ernment would  be  required  to  furnish 
such  information  as  the  commission 
may  require.  The  committee  would  be 
required  to  report  to  Congress  before 
Jan.  8,  1917. 


Southwestern  Electrical  &  Gas  As- 
sociation.— The  thirteenth  annual  con- 
vention of  the  Southwestern  Electrical 
&  Gas  Association  will  be  held  on  April 
26,  27  and  28,  next,  the  place  of  holding 
to  be  announced  later. 

Dallas  Electric  Club.— Dean  Harry  T. 
Moore,  spoke  briefly  on  "Personal  Ser- 
vice" at  the  July  14  luncheon  meeting 
of  the  Dallas  (Tex.)  Electric  Club  and 
Jovian  League. 

Manufacturers  Council. — The  Elec- 
trical Manufacturers  Council,  composed 
of  a  delegation  of  four  members  each 
from  the  Electrical  Manufacturers 
Club,  The  Electric  Power  Club  and  the 
Associated  Manufacturers  of  Electrical 
Supplies,  held  a  meeting  on  July  17  in 
New  York.  Many  matters  of  impor- 
tance to  the  associations  represented, 
and  the  industry  at  large,  were  consid- 
ered. The  council  met  again  on  July 
26  in  New  York. 

Texas  Electrical  Contractors.  —  Eu- 
gene Ashe  has  been  elected  secretary 
of  the  Texas  Electrical  Contractors'  As- 
sociation to  succeed  Charles  W. 
Graham,  resigned.  Mr.  Ashe  has  had 
long  experience  in  the  contracting 
game  and  is  fully  qualified  to  fulfill 
the  duties  of  the  position  which  he 
now  holds. 

Associated  Manufacturers  of  Elec- 
trical Supplies. — The  board  of  gover- 
nors of  the  Associated  Manufacturers 
of  Electrical  Supplies  held  a  meeting 
on  July  12  at  the  Hotel  Nassau,  Long 
Beach,  Long  Island.  There  was  a  full 
attendance  and  many  matters  of  im- 
portance were  discussed.  This  will  be 
the  last  meeting  of  the  summer,  and 
another  will  not  occur  until  the  latter 
part  of  September,  the  time  and  place 
for  which  has  not  as  yet  been  decided 
upon. 

The    interior    conduit   section   held    a 


Associations 
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A  complete  Directory  of  Electrical 
Associations  is  regularly  printed  in 
the  first  issue  of  each  month  on  the 
next-to-last  text  page. 


meeting  on  July  18  at  the  Hotel  Mc- 
Alpin,  New  York.  Practically  all  mem- 
bers of  the  section  were  present.  D. 
H.  Murphy,  president  of  the  American 
Conduit  Manufacturing  Company,  Pitts- 
burgh, Pa.,  was  elected  chairman  of 
the  section,  Oscar  Hoppe,  of  the  Amer- 
ican Circular  Loom  Company,  New 
York,  was  elected  secretary,  and  Rus- 
sell Dart,  of  the  Alphaduct  Company, 
Jersey  City,  was  elected  treasurer.  A 
number  of  sub-committees  were  ap- 
pointed and  many  activities  planned  for 
the  coming  year. 

Electrical  Men  Attend  Rotary  Con- 
vention.— The  holding  of  the  convention 
of  the  International  Association  of  Ro- 
tary Clubs  in  Cincinnati,  July  16-20, 
brought  five  thousand  persons  to  the 
city,  including  several  score  connected 
with  the  electrical  industry.  Local  rep- 
resentatives of  the  various  branches  of 
the  trade  included  W.  W.  Freeman  of 
the  Union  Gas  &  Electric  Company,  in 
the  light  and  power  section;  F.  D.  Van 
Winkle  of  the  De  Vere  Electric  Com- 
pany, in  the  section  of  electrical  sup- 
plies and  construction,  and  C.  D.  Corbus, 
in  the  section  of  lighting  fixtures.  Each 
trade  section  held  a  separate  meeting 
on  Tuesday  afternoon,  following  a 
luncheon  at  which  separate  tables  were 
provided  for  the  various  trades  in  the 
hotels  and  restaurants  of  the  city. 
W.   R.   Power   of   Huntington,   W.   Va., 


was  chairman  of  the  light  and  power 
section;  L.  E.  Reid,  St.  Joseph,  Mo.,  of 
the  electrical  supply  section,  and  Frank 
Brezeczkowski,  Chicago,  of  the  fixture 
section. 

Electric   Club-Jovian    League   Picnic. 

— It  has  been  decided  that  the  fifth 
annual  picnic  of  the  Electric  Club- 
Jovian  League  of  Chicago  will  be  held 
at  Ravinia  Park,  Chicago,  on  Aug.  10. 
W.  R.  Pinckard  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  is 
general  chairman  of  the  picnic  commit- 
tee. Other  sub-committee  chairmen 
are:      Grounds   and   transportation,    H. 

A.  Mott;  music,  A.  R.  Bone;  co-opera- 
tion. Perry  Boole;  games,  Guy  W.  Lunn; 
prizes,  J.  D.  A.  Cross;  decorations,  W. 
R.  Bonham;  automobiles,  J.  N.  Pierce; 
publicity,  F.  H.  Bernhard;  dancing,  A. 

B.  Hatch;  reception,  Victor  Tousley; 
refreshments,  R.  I.  Phillips;  police,  J. 
B.  Griffith;  program,  Fred  M.  Rosse- 
land;  tickets,  H.  G.  Hafner;  finance, 
Stephen  Gardner,  and  photography,  T. 
B.  Lambert. 

Company  Section  Receives  Silver 
Trophies. — Samuel  Insull  has  presented 
five  sterling  silver  trophy  cups  to  the 
Commonwealth  Edison  Company  sec- 
tion of  the  National  Electric  Light  As- 
sociation to  be  awarded  each  year  to 
winners  of  the  various  athletic  conte.sts. 
The  bowling,  baseball  and  rifle  clubs 
will  each  be  recipients  of  one  of  the 
trophies  each  year,  and  the  individual 
winners  of  the  tennis  tournament  and 
golf  tournament  will  be  presented  with 
one  of  them.  Any  team  or  person  win- 
ning a  cup  three  times  in  succession 
will  become  the  permanent  holder.  The 
names  of  the  winners  of  these  trophy 
cups  will  be  inscribed  on  the  cups  each 
year  and  the  photographs  of  the  win- 
ning teams  and  individuals  will  be 
placed  in  the  company  "hall  of  fame" 
as  a  permanent  record. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


KENNEY  PATENT  UPHELD 

IN  DISTRICT  COURT 

Vacuum   Cleaner    Company    Wins   Suit   Against   In- 
novation   Electric    Company    on    Basic 
Vacuum  Cleaner  Patent 

Declaring  that  the  Innovation  Electric  Company,  Inc., 
manufacturers  of  the  "Magic"  and  "Liberty"  vacuum  clean- 
ers, infringed  the  fourth  claim  of  patent  No.  847,947  for  a 
vacuum  cleaner,  Judge  Mayer  in  the  District  Court  of  the 
United  States  of  the  Second  District  of  New  York  recently 
issued  a  permanent  injunction  enjoining  the  company  from 
making  or  selling  vacuum  cleaners.  An  appeal  has  been 
taken,  pending  which  the  injunction  is  temporarily  sus- 
pended. 

This  patent,  known  as  the  Kenney  patent,  was  granted 
to  David  T.  Kenney,  on  March  19,  1907,  and  was  subse- 
quently acquired  by  the  Vacuum  Cleaner  Company,  the 
present  owners.  The  case  is  regarded  as  a  test  case,  and  in 
view  of  the  extensive  growth  of  the  vacuum  cleaner  busi- 
ness naturally  is  of  considerable  importance. 

This  patent  is  the  basic  vacuum  cleaner  patent,  it  was 
held  by  Judge  Mayer  in  a  previous  suit  by  the  owners  of 
the  patent  against  the  American  Rotary  Valve  Company. 
At  this  time  the  court  said,  "There  is  no  doubt  that  Kenney, 
the  patentee,  was  the  founder  of  the  present  vacuum 
cleaner  commercial  art  and  that,  prior  to  his  time,  efforts 
in  the  same  direction  resulted  either  in  indifferent  success 
or  in  absolute  failure,  although  as  far  back  as  1869  in- 
ventors had  turned  their  attention  to  the  subject  matter 
here  concerned." 

In  the  suit  against  the  Innovation  company  the  court 
pointed  out  that  the  "fundamentally  important  proposition 
which  Kenney  taught  the  art  and  practically  exemplified 
was  the  vacuum  idea  as  contrasted  with  the  air-current 
theory.  He  may  not  have  known  the  ramifications  of  the 
scientific  side,  but  what  he  did  know  was  that  if  certain 
instrumentalities  are  employed  in  a  certain  way  the  dirt 
will  be  sucked  up  from  beneath  the  surface  that  is  to  be 
cleaned." 

The  fourth  claim  which  the  defendant  infringed  was  for: 
"A  cleaner  comprising  a  suction  chamber  provided  with  a 
narrow  inlet  slot,  the  slot  being  bounded  and  defined  by 
lips  which  lie  in  the  contact  surface  of  the  cleaner,  with 
the  outward  mouth  of  the  slot  lying  in  the  plane  of  this 
contact  surface  substantially  as  described." 

In  disposing  of  the  suit  Judge  Mayer  said:  "Iii  effect,  the 
position  of  the  defendant  is  that  the  patent  is  limited  to  a 
high  vacuum  system;  that  the  cleaning  tool  must  have  a 
large  suction  chamber  provided  with  an  exceedingly  narrow 
slot,  the  edges  of  which  have  protruding  lips.  Thus  con- 
strued, the  argument  is  that  defendant  does  not  infringe 
because  its  devices  are  provided  with  vacuum  producers 
utilized  in  connection  with  a  cleaning  tool  which  has  a  wide 
open  mouth  with  no  suction  chamber  and  no  protruding 
lips.  The  argument  on  broader  grounds  rests  upon  the 
proposition  that  defendant's  devices  operate  upon  the  air- 
current  principle  so  that  the  dirt  is  removed  solely  by  the 
suction  of  air  currents  which  in  passing  by  the  dirt  lift 
it  and  carry  it  away,  as  distinguished  from  the  vacuum 
principle  of  the  patent  in  suit  which,  as  the  expert  Reeve 
puts  it,  acts  on  a  sort  of  tornado  principle,  whereby  the 
dirt  is  violently  disturbed  and  sucked  so  as  ultimately  to 
reach  the  depositary  receptacle. 

"Without  further  discussion  I  ara  fully  satisfied  that 
Claim  4  is  valid  and,  notwithstanding  that  defendant's  ma- 
chines have  a  wider  slot  or  mouth  than  Kenney's  preferred 
form,  and  a  lower  vacuum,  it  seems  to  me  that  they  in- 
fringe Claim  4." 


AMERICAN  ELECTRICAL  DEVICE 

MANUFACTURERS  HIT 

Recent  Orders  Prohibit  Imports  of  Vacuum  Cleaners 

and   Electric   Cooking   Devices 

Into  Great  Britain 

Recent  orders  by  the  British  Government  prohibit  imports 
of  ranges,  stoves  and  vacuum  cleaners.  The  latter  may  be 
imported  under  a  license  given  by  the  Board  of  Trade.  How- 
ever, licenses  will  not,  in  general,  be  granted,  according  to 
an  official  announcement,  except  where  it  can  be  shown  that 
the  goods  were  either  en  route  for  Great  Britain  or  actually 
paid  for  at  the  date  of  the  proclamation,  June  27. 

Should  the  British  Government  become  severe  in  carry- 
ing out  these  orders  it  is  generally  felt  in  Great  Britain 
that  all  electric  cooking  utensils  will  come  under  the  head 
of  ranges  and  stoves.  In  such  a  case  American  manufac- 
turers of  vacuum  cleaners  and  of  electric  cooking  devices 
will  be  especially  hard  hit. 

It  is  a  well  known  fact  that  in  both  of  these  lines  Ameri- 
can-made products  dominate  the  British  market.  It  is  be- 
lieved, however,  that  there  are  certain  loopholes,  the  exer- 
cise of  which  will  be  permitted  by  the  government,  upon 
presentation  to  the  government  of  the  facts.  These  orders 
are  part  of  the  British  program  to  increase  the  ocean  freight 
space  for  government  importations. 


UTILITIES  ONLY  CAN 

AFFORD  TO  PUSH  RANGES 

Larger  Lists  and  Larger  Discounts  May  Be  Necessary 

to  Promote  Trade  with  the  Jobbers,  Dealers 

and  Contractors 

With  the  inauguration  in  October  of  the  new  list  prices 
and  discounts  on  all  electric  heating  devices  will  come  the 
first  real  test  of  the  efficiency  of  these  prices  to  meet  the 
conditions  in  the  jobbing  and  retail  trade  field.  There  seems 
to  be  little  doubt  but  that  the  prices  on  the  small  heating 
devices  allow  the  distributor  a  fair  profit.  On  the  electric 
range,  however,  murmurings,  which  it  is  expected  will  be- 
come much  louder,  have  been  heard  that  there  is  not  a 
sufficient  margin  of  profit  for  the  distributor. 

It  is  not  difficult  to  understand  why  range  discounts  are 
not  as  large  as  those  of  other  heating  devices.  There  has 
been  an  almost  incessant  demand  from  certain  quarters  for 
less  expensive  ranges,  and  the  manufacturers  by  lowering 
the  discount  can  lower  the  list  price.  The  jobber,  dealer, 
contractor,  central  station,  etc.,  of  course,  stand  the  differ- 
ence, and  unless  altered  the  situation  will  be  about  as  fol- 
lows when  the  new  prices  of  ranges  go  into  effect:  An  $80 
range  may  be  purchased  from  the  manufacturer  under  the 
most  favorable  conditions  by  the  jobber  for  $45.25;  by  the 
central  station  for  $47.75;  by  the  dealers  and  contractors 
and  other  stores  for  $55.86.  Under  these  conditions  the 
gross  profit  to  the  jobber  will  be  $34.75;  to  the  central  sta- 
tion, $32.25;  to  the  dealer,  contractor,  etc.,  $24.14. 

As  was  shown  in  the  Electrical  World  of  July  15,  this 
profit  is  not  sufficient  to  tempt  the  jobber  except  when  sell- 
ing at  retail,  in  which  market  his  sales  of  ranges  are  often 
negligible.  For  the  central  station  and  the  contractor  the 
profit  on  the  sale  is  increased  by  other  profits,  the  former 
from  energy  consumption  and  the  latter  from  wiring 
charges  on  the  installation. 

Taken,  however,  as  a  purely  merchandising  problem  it  is 
doubtful  if  the  sale  of  electric  ranges  will  be  greatly  pushed 
by  any  but  central  stations.     Educating  the  public,  adver- 
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tising',  soliciting,  demonstrating,  looking  after  the  range 
once  installed,  cartage,  freight  (which  may  be  allowed  in 
certain  instances,  but  as  a  rule  is  not),  reserves  for  dis- 
satisfied customers,  all  in  addition  to  the  regular  charge  of 
rent,  light,  heat,  salaries,  etc.,  make  the  selling  of  an  elec- 
tric range  very  costly  to  all  distributors  except  the  lighting 
company. 

During  the  period  of  introduction  it  is  not  natural  to  sup- 
pose that  the  central  stations,  in  view  of  the  load  possi- 
bilities, will  consider  the  merchandising  profit  too  seriously. 
The  tendency,  therefore,  will  be  to  make  the  price  as  low 
as  possible.  After  the  period  of  introduction  is  over  and 
the  distributors  begin  to  look  on  the  electric  range  as  a 
merchandising  proposition  it  may  be  too  late  to  increase 
the  price  of  the  range  to  a  point  where  a  larger  profit  is  as- 
sured. 


TRADE  ACCEPTANCES 

Three-Fold    Advantages — Legal    Evidence    of    Debt, 
Better  Discount  Terms,  Firmer  Credit 

Trade  acceptances,  which  are  commonly  used  in  England, 
France  and  Germany,  are  little  understood  in  the  United 
States.  In  fact,  until  the  establishment  of  the  Federal  Re- 
serve Banking  System  trade  acceptances  had  little  com- 
mercial value  here.  The  Federal  banks  are  now  urging 
greater  use  of  acceptances  and  as  business  becomes  more 
acquainted  with  their  value  they  undoubtedly  will  be  much 
more  freely  used  by  both  electrical  jobbers  and  manufactur- 
ers. 

The  trade  acceptance  is  a  negotiable  instrument  which 
offers  prima  facie  evidence  of  a  transaction,  whereas  the 
open  account  is  merely  a  memorandum  which  may  be  re- 
pudiated by  the  buyer. 

To  the  jobber  and  manufacturer  it  has  three  advantages: 
(1)  it  gives  legal  evidence  of  the  correctness  of  a  bill  and 
the  date  on  which  it  is  to  be  paid;  (2)  it  is  discountable  at 
more  favorable  terms,  and  (3)  jobber  can  obtain  a  larger 
and  cheaper  credit  and  thus  require  smaller  capital  to  carry 
on  his  business. 

The  banker  considers  it  superior  to  a  promissory  note, 
which  gives  no  record  as  to  the  purpose  of  the  loan,  whereas 
the  trade  acceptance  defines  the  obligation,  is  self-liquidat- 
ing and  likely  to  be  paid  at  maturity.  It  has  been  used 
almost  exclusively  in  Europe  for  many  years  and  has  proven 
most  satisfactory. 

To  the  retailer,  also,  it  offers  the  advantage  of  better 
service  from  the  jobber  without  increase  in  cost.  If  bills 
are  not  paid  promptly  the  jobber  is  compelled  to  minimize 
his  selling  service.  It  will  also  prevent  overstocking  and 
lead  to  more  careful  and  thorough  collections. 


CREDIT  SITUATION  GOOD 

Tendency   to   Overstock   Kept   Down  and   Only  the 
Minimum  Risk  Taken 

Ever  since  last  fall  the  condition  of  credits  in  the  elec- 
trical industry  has  been  good.  During  the  latter  part  of 
1914  and  the  first  half  of  1915  business  was  poor  and  credits 
were  very  much  depressed.  About  the  middle  of  1915  mat- 
ters took  a  turn,  business  grew  better,  money  became  more 
plentiful  and  easier,  and  construction  began  to  increase  rap- 
idly. 

Since  that  time  a  stupendous  volume  of  business  has 
been  done,  wages  have  increased  and  prosperity  has  generally 
settled  in  this  country.  Confidence,  therefore,  in  conditions, 
which  for  the  present  at  least  seem  extremely  bright,  more 
liquid  assets  resulting  from  a  large  volume  of  business  and 
a  more  judicious  credit  management  on  the  part  of  sellers 
have  combined  to  bring  about  the  present  good  credit  con- 
dition. 

More  so  probably  than  ever  before  has  this  sellers'  market 
been  a  difficult  problem  from  the  credit  standpoint.  Supply 
dealers,  contractors  and  jobbers  have  had  a  tendency  to 
overstock.  It  was  quite  natural  under  the  prevailing  con- 
ditions and  therefore  was  hard  to  cope  with.  Supreme  con- 
fidence in  the  continuance  of  good  business  and  greatly  de- 
layed deliveries  have  been  the  direct  causes  of  overstock- 


ing. Under  ordinary  conditions  it  would  not  be  difficult  to 
keep  down  overstocking  by  promising  to  keep  the  customer 
up  to  a  certain  stock  continually.  Deliveries,  however,  have 
been  so  delayed  that  such  promises  could  not  be  honestly 
given.  It  has  been  very  hard,  therefore,  for  the  credit  men 
to  convince  the  distributors  of  electrical  goods  of  the  error 
in  overstocking. 

For  the  most  part,  though,  it  is  understood,  collections 
have  been  fair  to  good  and  credits  have  been  kept  down  to 
the  minimum  risk.  There  is  evidence  of  less  indulgence  on 
the  part  of  credit  managers  than  formerly. 


RECORD  ELECTRICAL  EXPORTS 

May  Figures  Total  Up  to  Approximately  $3,500,000, 
or  $500,000  More  than  Previous  High  Mark 

Larger  than  the  previous  high  mark  by  half  a  million 
dollars,  or  16  per  cent,  the  electrical  exports  during  the 
month  of  May  amounted  to  $3,4.37,009.  The  last  record 
month  was  February,  when  the  exports  amounted  to 
$2,942,611. 

With  the  exception  of  insulated  wire  and  cable  and  inte- 
rior wiring  supplies  the  May,  1916,  exports  were  larger 
than  those  during  the  preceding  May  in  every  item.  There 
was  a  decrease,  however,  of  $10,000  in  insulated  wire  and 
cable  and  of  almost  $100,000  in  interior  wiring  supplies,  etc., 
including  fixtures. 

The  most  marked  increases  in  comparison  with  May,  1915, 
were  in  the  following  items:  Metal  filament  lamps,  $100,- 
000;  motors,  $220,000;  telephones,  $300,000;  transformers, 
$150,000,  and  miscellaneous  equipment,  $800,000. 

In  individual  articles  May  was  the  record  month  of  1916 
in  the  exports  of  tungsten  lamps,  $140,649;  meters,  $79,641; 
telephones,  $358,675;  transformers,  $173,988,  and  miscella- 
neous equipment,  $1,572,175. 

During  the  first  five  months  of  1916  there  was  exported 
$14,214,086  worth  of  electrical  goods,  as  compared  with 
$8,977,060  for  the  first  five  months  of  1915.  At  this  rate 
1916  exports  will  total  very  close  to  $34,000,000. 

Exports  for  the  eleven  months  ended  May  31,  1916,  were 
$27,103,876,  the  largest  eleven  months  total  of  American 
electrical  exports  on  record.  For  the  eleven  months  ended 
May  31,  1915,  the  electrical  exports  were  $17,724,676  and 
the  year  previous  $23,610,407. 

It  should  be  kept  in  mind  that  these  figures  are  for  values 
only  and  not  for  volume  of  merchandise.  It  is  hardly  fair 
to  make  comparisons  with  previous  years  on  the  basis  of 
value,  because  of  the  inflation  of  the  present  prices.  Were 
it  possible  to  compare  the  exports  on  a  volume  of  goods 
basis,  instead  of  registering  records,  it  is  more  than  likely 
that  the  totals  would  be  but  little  greater  than  during  the 
preceding  lean  year  when  the  volume  of  electrical  export 
business  was  very  small. 

The  segregated  figures  as  compiled  by  the  Bureau  of 
Foreign  and  Domestic  Commerce  follow: 

EXPORTS   OF   DOMESTIC   MERCHANDISK,   BY   ARTICLES   AND   PRINCIPAL 
COUNTRIES 


Mat 


Batteries 

Dynamos  or  generators. 
Fa 


Insulated  wire  and  cables. 

Interior  wiring  supplies,  etc.,  including  fix- 
tures   

.Arc  lamps 

('arl)on  filament  lamps 

Metal  filament  lamps 

Meters  and  other  measuring  instruments.. 

Motors 

Telearaph  instruments,  including  wireless 
apparatus 

Telephones 

Transformers 

All  other 


Eleven  Months 
Ending  Mat 


$79,6181  $157,397 

84,153  1.33,534' 

28,8.381  33,. 528 

302,029  292,086 


131.600 

1,200 

7,-593 

42,232 

67,813 

209,014 


38,393 

2,5.39 

9,833 

140,649 

79,641 

428,984 


2,968  16,187 

57,090  358,675 

23.217  173,988 

764,844'  1,572,175 


Totals $1,802,209  $3,437,609  $17,724,676  $27,103,876 


$853,196 

1,821,666 

210,203 

1,658,603 

682,436 
29,158 
90,491 
.394.613 
399,702 
2,534,820 

74,749 

1,105,019 

553,940 

7,316,080 


1916 


$1,409,960 
1,322,996 

331,898 
2,867,088 

782,1.50 
18,537 

140,684 
1.148,. 3.56 

703. S41 
3.897,827 

139,972 

1,145, .381 

937.346 

12.257,840 
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Manufacturing  and  Industrial 

Tho  RolUr-Smilh  ("ompany.  New  York,  has  established  a 
Philadelphia  aKfiuy  in  ehaifio  of  Eugene  F.  LeNoir,  1011 
Franklin   Hank  lUiildinK- 

Womble  Storajje  Hattery  Manufacturing  Company,  which 
has  equipped  a  plant  at  204  Market  Street,  Chattanooj?a, 
Tenn.,  has  begun  manufacturing  operations. 

Charles  (J.  liobin.  New  York,  manufacturer  of  electrical 
specialties  and  conduit  fittings,  announces  that,  beginning 
Aug.  1,  he  will  occupy  the  entire  store  at  48  William  Street, 
New  York,  with  a  complete  line  of  his  products. 

Kobbins  &  Myers  Company. — The  Cincinnati  office  of  the 
Robbiiis  &  Myers  Company,  Springfield,  Ohio,  has  been  re- 
moved from  its  old  quarters  at  9  East  Third  Street,  Cincin- 
nati, to  821  Union  Central  Building.  The  warehouses  will  be 
i-etainod  at  the  former  address,  9  East  Third  Street. 

Domestic  Engineering  Company  to  Have  New  Factory. — 
The  Danis-Hunt  Construction  Company  has  received  the 
contract  for  erecting  a  $500,000  factory  building  for  the 
Domestic  Engineering  Company  at  Moraine,  Ohio,  a  vil- 
lage just  south  of  Dayton.  It  will  be  1000  ft.  in  length 
and  270  ft.  wide. 

Convention  of  Salesmen  of  Willard  Storage  Battery  Com- 
pany.—The  salesmen  of  the  Willard  Storage  Battery  Com- 
pany attended  a  convention  at  the  home  office  in  Cleveland, 
Ohio,  July  7  and  8.  The  business  sessions  were  devoted  to 
talks  on  service  and  the  development  of  service  ideas.  On 
the  evening  of  July  7  they  enjoyed  a  banquet  served  in  a 
large  tent  which  was  lighted  with  energy  from  Willard  bat- 
teries. 

Australia  Manufacturing  Own  Insulators. — With  the  in- 
tention of  making  Australia  independent  of  imports  for 
her  supply  of  insulators,  the  government  is  encouraging  the 
domestic  manufacture  of  this  kind  of  electrical  material.  In 
1911  the  domestic  manufacture  of  insulators  amounted  to 
$4,000  and  importations  to  over  $60,000.  In  1915  the  domes- 
tic manufacture  amounted  to  more  than  $45,000  and  im- 
ports to  $25,000. 

Mutual  Electric  &  Machine  Company. — The  Mutual  Elec- 
tric &  Machine  Company,  232  West  Fort  Street,  Detroit, 
Mich.,  has  opened  a  Chicago  office  at  627  West  Jackson 
Boulevard  of  that  city.  The  new  office  will  be  in  charge  of 
J.  S.  Jacobson,  district  manager.  It  is  planned  to  carry  a 
complete  stock  of  knife  svdtches,  cutouts,  lugs  and  switch- 
board accessories  at  this  office.  Leon  H.  Frank,  sales  man- 
ager of  the  company,  announces  that  the  Mutual  company's 
new  catalog  will  be  ready  for  distribution  within  a  month. 

Increased  Appropriations  for  Projectors.  —  The  Sherley 
bill  making  appropriations  for  fortifications  and  other  works 
of  defense,  for  the  armament  thereof,  for  the  procurement 
of  heavy  ordinance  for  trial  and  service,  and  for  other  pur- 
poses has  been  signed  by  the  President.  The  bill  as  reported 
carries  appropriations  aggregating  $25,000,000,  ajid  also  au- 
thorized contracts  amounting  to  $12,300,000.  In  it  provision 
is  made  for  $226,700  for  searchlamps  for  important  harbors. 
The  amount  appropriated  for  that  purpose  in  1915  was  only 
$150,000. 

"Permutit"    Filter    Stock    Being    Maintained.— The    Per- 

mutit  Company  reports  that  in  spite  of  the  backward  de- 
liveries of  steel  plates  and  heads,  a  stock  of  standard  size 
"Permutit"  filters  up  to  8  ft.  in  diameter  is  being  main- 
tained and  that  the  company  is  prepared  to  make  deliveries 
of  "Permutit"  equipments  in  the  shortest  possible  time. 
"Permutit"  itself  has,  since  some  months  before  the  out- 
break of  the  European  war,  been  manufactured  in  the  com- 
pany's factory  in  Brooklyn,  N.  Y.  All  raw  materials  are 
readily  obtainable  in  this  country,  so  that  the  artificial 
zeolite  is  available  in  any  quantities  required.  The  company 
reports  a  rapidly  increasing  volume  of  business. 

Large  Orders  for  G.  E.  Irons. — The  General  Electric  Com- 
pany recently  has  been  handling  some  large  orders  for  elec- 
tric irons.  Conspicuous  among  these  have  been  one  for 
10,000  6-lb.  irons  shipped  during  the  later  part  of  June  to 
the  Kansas  City  Light  &  Power  Company,  and  another  for 
10,000  irons  forwarded  at  approximately  the  same  time  to 
the  Milwaukee  Electric  Railway  &  Light  Company.  In 
contradiction  of  a  statement  which  appeared  in  the  news- 
papers that  no  orders  were  being  taken  by  manufacturers 


for  irons  prior  to  Jan.  1  delivery,  the  General  Electric  Com- 
pany announces  that,  in  spite  of  considerable  difficulty  ex- 
perienced in  obtaining  the  necessary  raw  materials,  it  is  still 
taking  orders  and  can  make  prompt  shipments. 

Automatic  Recorder  for  Steam  Boilers  to  Be  Made  by 
Wright  Electric  Recorder  Company. — An  electric  device  in- 
vented by  James  Wright  for  measuring  and  recording  the 
water  in  steam  boilers  will  be  manufactured  by  the  Wright 
Electric  Recorder  Company,  Cleveland,  Ohio,  which  was  in- 
corporated recently.  A  recording  dial,  clock  and  apparatus 
for  measuring  water  in  boilers  throughout  the  twenty-four 
hours  of  the  day  constitute  its  principal  features.  It  auto- 
matically signals  when  the  water  is  high  or  low,  it  is  stated, 
and  when  it  is  at  the  economical  and  at  the  danger  point. 
Not  only  will  it  be  an  advantage  in  boiler  economy,  but  it 
will  save  coal  as  well.  The  capital  stock  of  the  company 
is  $30,000  and  the  incorporators  are  J.  R.  Raible,  W.  C. 
Hopkins,  John  Y.  Brooks,  H.  W.  Ewing  and  A.  Frank 
Counts.  The  device  will  be  manufactured  at  the  factory  of 
the   Fanner   Manufacturing   Company  for  the   present. 

The  Colonial  Electrical  Company,  Inc.,  220  Twenty-eighth 
Street,  Newport  News,  Va.,  has  recently  been  formed  and 
is  engaged  in  the  electrical  contracting,  supply  and  repair 
business.  The  headquarters  of  the  company  are  maintained 
in  Newport  News,  while  a  branch  office  has  been  estab- 
lished at  148  Bank  Street,  Norfolk,  Va.  S.  B.  Batte,  presi- 
dent of  the  company,  has  had  considerable  experience  in 
telephone  work  and  for  the  past  ten  years  has  been  en- 
gaged in  the  electrical  contracting  business,  having  been 
connected  with  the  following  firms:  Batte  &  Shaw,  Hitt  & 
Batte  and  S.  B.  Batte.  W.  L.  Cooke,  secretary  and  treasurer, 
was  formerly  a  member  of  the  firm  of  Coburn  &  Cooke. 
He  has  also  been  connected  with  the  Hagerstown  Railway 
Company,  as  auditor  and  purchasing  agent,  with  the  Char- 
lottesville &  Albemarle  Railway  Company  as  assistant 
treasurer  and  the  Atlantic  Electric  Company  of  Norfolk, 
as  salesman. 

Morse  Chain  Company  to  Double  Size  of  Plant. — The  cap- 
ital stock  of  the  Morse  Chain  Company  of  Ithaca,  N.  Y.,  has 
lately  been  increased  from  $400,000  to  $1,500,000  for  expan- 
sive purposes  in  the  shape  of  new  buildings  and  additions  to 
old  ones  already  under  way.  The  growth  of  the  company  is 
best  illustrated  by  the  successive  building  operations  made 
necessary  by  the  demand  for  its  single  product — Morse  rock- 
er-joint power  transmission.  From  a  fair-sized  factory  at 
Trumansburg,  N.  Y.,  in  1904,  just  about  the  time  when  elec- 
tric motors  came  into  broad  commercial  use,  the  business 
commenced  to  spurt,  and  in  1906  was  removed  to  Ithaca, 
N.  Y.,  to  a  new  factory  built  especially  for  the  purpose  and 
twice  as  large  as  the  former  one.  In  1912  it  became  neces- 
sary to  again  enlarge  and  the  floor  space  was  more  than 
doubled  by  additions.  Present  plans  contemplate  again  dou- 
bling the  size  of  the  plant,  a  large  storage  building  being 
about  completed,  additions  to  the  steel  and  wire  mills  and  a 
new  gas  producer  building  being  well  under  way,  and  anoth- 
er addition  to  the  main  building,  increasing  its  total  length 
to  more  than  900  ft.,  soon  to  be  started.  When  these  build- 
ings are  completed  the  Morse  Chain  Company  will  have  a 
total  floor  space  of  approximately  seven  acres. 


NEW  YORK  METALMARKET  PRICES 

, July  18 ,  r- — July  25 V 

Selling  Prices  Selling  Prices 

Bid        Asked  Bid       Asked 

£       s     d  £       s     d 

London,   standard  spot 88      0      0  98      0      0 

Prime    Lake    25.50  to  26. OOf  25.00  to  25. 50t 

Electrolytic     24.50  to  25. OOf  25.50  to  26. OOt 

Casting    22.75  to  23. 25t  23.50  to  24. OOf 

Copper  wire  base 28.00  to  29. OOf  31. OOf 

Lead 6.50  6.50 

Nickel    45.00  to  50.00  45.00  to  50.00 

Sheet  zinc,  f.o.b.   smelter 15.00  15.00 

Spelter,    spot    9.17i/2to    9.42y2  10.42y2 

Tin,    straits    37.75  38.00 

Aluminum,  98  to  99  per  cent....    57.00  to  59. OOf  57.00  to  59.00 

OLD  METALS 

Heavy  copper  and  wife 19.00  to  19.50  19.50  to  20.00 

Brass,    heavy     11.25  to  11.50  12.25  to  12.50 

Brass,  light    9.00  to    9.50  10.00  to  10.25 

Lead,    heavy    5.25  5.50  to    5.62Vi 

Zinc,    scrap    6.00  to    6.50  7.00  to    7.50 

COPPER  EXPORTS 

Total  tons  to  July  25 28,917| 

tNominal. 
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Corporate  and  Financial 

Augusta-Aiken   Railway    &    Electric   Company,   Augusta, 

Ga. — The  annual  report  of  the  company  for  the  year  1915 
has  recently  been  distributed.  Gross  electric  earnings  in- 
creased $33,710.49  or  10.9  per  cent,  with  an  increase  in  ex- 
penses of  $5,429.91  or  5.2  per  cent.  Gross  railway  earnings 
decreased  $29,342.84  or  8  per  cent,  and  expenses  decreased 
$19,747.69  or  9.8  per  cent.  Gross  earnings  from  other  de- 
partments decreased  $9,750.09  or  15.4  per  cent,  and  ex- 
penses decreased  $9,563.57  or  25  per  cent.  Owing  to  de- 
pressed business  conditions,  due  to  the  war,  railway  earn- 
ings continued  unsatisfactory  until  Oct.  1,  at  which  date 
they  were  over  $50,000  less  -than  for  the  twelve  months 
immediately  preceding.  A  decided  improvement  has  been 
evident  from  that  date,  however,  and  at  the  present  time 
receipts  are  in  excess  of  those  during  1913.  The  increase 
shown  in  the  electric  department  is  largely  attributable  to 
revenue  arising  from  new  contracts  for  wholesale  power 
negotiated  during  the  year.  Taxes  were  greater  by  $11,- 
250.10,  due  principally  to  a  larger  assessment  on  the  hydro- 
electric development,  which  was  in  operation  for  a  full  year 
as  compared  with  six  months'  operation  in  1914.  Interest 
payments  required  $72,146.05  additional,  of  which  $68,750 
was  for  six  months'  interest  on  Georgia-Carolina  Power 
Company  5  per  cent  first  mortgage  bonds  not  accrued  dur- 
ing the  year  previous.  Economical  and  efficient  results  in 
operation  effected  a  saving  of  $24,000  and,  notwithstanding 
the  extra  financial  burdens  and  adverse  business  conditions, 
there  still  remained  a  surplus  over  all  charges  for  the  year 
of  $3,167.12.  The  expenditures  for  maintenance  of  the 
property  were  normal,  and  $50,887.97  was  charged  to  capi- 
tal for  extensions  to  reach  new  power  and  lighting  cus- 
tomers and  for  miscellaneous  improvements.  Contracts 
were  closed  during  1915  with  power  customers  using  4312 
hp.  The  total  connected  load  on  the  hydroelectric  power 
house  is  approximately  18,600  hp.,  which  gives  a  present 
maximum  demand  load  of  approximately  7200  hp.  Con- 
tracts for  over  2000  hp.  additional  were  closed  during  the 
first  five  months  of  this  year.  The  revenue  account  for  the 
year  ended  Dec.  31,  compared  with  the  previous  year,  fol- 
lows: 

1915  1914 

Gross  earnings    (from  all   sources) $732,990  $738,373 

Operating  expenses,   including-  taxes 381,255  393,886 

Net   earnings    from    operation $351,735  $344,487 

Less  : 

Interest  on  first  mortgage  5  per  cent  bonds      46,667  48,467 

Balance    $305,068  $296,020 

Interest  on  5  per  cent  sinking  fund  gold  bonds  151,000  150.367 

$154,068  $145,653 

Interest  on  Georgia-Carolina  Power  Company 
first  mortgage  5  per  cent  fortv-vear  sinlc- 
ing  fund  gold  bonds   137,500  68,750 

Balance    $16,568  $76,903 

Interest  on  floating  debt 13,401  8,839 

Surplus     $3,167  $68,064 

Dividends   on   preferred   stock 45,000 

Net  surplus  for  year $3,167  $23,064 

Bryant  Electric  Company,  Bridgeport,  Conn. — The  com- 
pany has  filed  a  certificate  with  the  secretary  of  the  State 
of  Connecticut  showing  a  reduction  of  its  capital  stock  from 
$2,500,000  to  $2,000,000. 

Cities  Service  Company,  New  York,  N.  Y. — For  June  and 
the  six  months  ending  June  30,  the  company  broke  all  for- 
mer records,  both  in  amount  of  earnings  and  in  gains  made 
over  the  corresponding  periods  of  the  preceding  year.  Gross 
income  for  June  was  $740,849,  a  gain  of  $446,329  over  June 
1915,  while  for  the  first  half  of  1916  gross  income  was  $4  - 
066,158,  a  gain  of  $1,979,497  over  the  first  half  of  1915. 
Earnings  of  the  utility  properties  are  now  running  at  the 
highest  rate  in  their  history  and  their  gains  also  are  record- 
breaking.  At  the  rate  at  which  earnings  of  the  strictly 
utility  properties  are  now  running  and  at  which  their 
revenues  are  being  steadily  increased.  Cities  Service  Com- 
pany can  carry  out  its  announced  dividend  policy  over  the 
next  five  years  from  the  income  received  from  the  utility 
properties  alone,  leaving  earnings  from  the  oil  properties 
entirely  out  of  the  estimates.  For  June,  1916,  the  surplus 
for  the  $18,134,619  common  stock,  after  providing  for  all 
expenses  and  charges,  including  preferred  dividends,  was 
equivalent  to  2.88  per  cent  on  the  outstanding  issue,  or  at 


the  rate  of  34.56  per  cent  a  year.  For  the  first  six  months 
of  1916  earnings  for  the  common  stock,  after  all  charges 
and  preferred  dividends,  were  equivalent  to  14.83  per  cent 
for  the  period,  or  at  the  rate  of  29.66  per  cent  a  year.  For 
the  twelve  months  ended  June  30,  1916,  the  dividend  require- 
ments on  the  $34,833,792  preferred  stock  were  earned  3.2 
times,  and  after  providing  for  the  preferred  dividends,  there 
wa.s  left  a  surplus  of  $3,962,498  for  the  common  stock, 
equivalent  to  24.12  per  cent  on  the  average  amount  out- 
standing during  the  period,  compared  with  a  surplus  for  the 
common  of  $1,739,567  for  the  preceding  twelve  months 
equivalent  to  but  11.58  per  cent  on  the  outstanding  amount 
at  that  time.  On  July  1,  1916,  the  company  had  accumu- 
lated surplus  of  $5,597,690  with  surplus  reserve  of  $910,354 
and  contingent  fund  of  $689,383,  or  combined  surplus  and  re- 
serves of  $7,197,427.  With  the  retirement  of  the  $7,000,000 
five-year  7  per  cent  notes  July  12,  last,  interest  on  this  issue 
ceased  and  from  now  on  the  company  will  have  no  fixed 
charges  aside  from  interest  on  $139,175  of  its  5  per  cent 
debentures  not  yet  converted  into  stocks.  In  addition  the 
company  has  no  floating  debt  of  any  kind,  its  only  indebt- 
edness being  such  small  current  bills  as  may  accrue  during 
any  one  month.  The  retirement  of  the  7  per  cent  notes 
leaves  the  preferred  stock  with  a  first  claim  on  all  assets  and 
earnings  of  the  company. 

Consolidated  Light  &  Power  Company,  Mount  Pleasant, 
Mich. — The  months  of  litigation  involving  the  Consolidated 
Light  &  Power  Company  and  the  Chippewa  Construction 
Company  have  come  to  a  close.  The  Hudson  Estate  of  De- 
troit, Mich.,  has  bought  the  entire  interests  and  is  now  the 
sole  owner.  New  articles  of  association  have  been  filed 
under  the  style  of  the  Central  Michigan  Light  &  Power 
Company  of  Mount  Pleasant,  the  capital  stock  being  $50,000. 
General  offices  will  be  at  Mount  Pleasant.  A  new  dam  and 
other  improvements  to  the  property  are  planned  in  the  near 
future. 

Delaware  (Ohio)  Electric  Light,  Heat  &  Power  Company. 

— The  National  Utilities  Company  of  Boston  has  purchased 
the  Delaware  Electric  Light,  Heat  &  Power  Company.  The 
capital  stock  of  the  company  is  $125,000,  but  it  is  said  that 
the  eastern  company  paid  $160,000  for  the  business. 

Dubuque  (Iowa)  Electric  Company. — The  property  of  the 
Union  Electric  Company  of  Dubuque  has  been  transferred 
to  the  Dubuque  Electric  Company,  the  transaction  involving 
over  $3,000,000.  I.  C.  Elston,  Jr.,  of  the  Elston-Clifford 
Company,  Chicago,  and  several  associates  are  the  pur- 
chasers. Mr.  Elston  will  be  president  and  H.  R.  Maynard 
of  Waterloo,  vice-president,  and  E.  M.  Walker,  general  man- 
ager of  the  Union  Electric  Company  will  continue  in  this 
capacity  with  the  Dubuque  Electric  Company. 

Massillon  (Ohio)  Electric  &  Gas  Company. — Application 
was  made  to  the  Public  Utilities  Commission  of  Ohio  on 
July  20  for  authority  to  issue  $2,000,000  bonds  and  $125,000 
additional  preferred  stock.  It  was  stated  that  only  $600,- 
000  of  the  bonds  will  be  sold  now.  The  proceeds  are  to  be 
used  to  cancel  outstanding  obligations  and  reimburse  the 
company  for  improvements  and  extensions  made  during  the 
past  year. 

Public  Service  Electric  Company,  Newark,  N.  J. — The 
Board  of  Public  Utility  Commissioners  of  New  Jersey  has 
granted  the  company  permission  to  issue  capital  stock  for 
$3,000,000  to  be  used  for  extensions  to  its  plants  and  sys- 
tem. 

San  Joaquin  Light  &  Power  Corporation,  Fresno,  Cal. — ; 
The  California  Railroad  Commission  has  issued  an  order 
granting  the  corporation  permission  to  issue  $666,500  of 
first  and  refunding  mortgage  series  "C"  6  per  cent  gold 
bonds  at  not  less  than  96  per  cent  of  their  face  value  and 
accrued  interest.  The  proceeds  from  these  bonds  are  to  re- 
imburse the  treasury  for  additions  and  betterments  already 
made  to  the  properties  of  the  company  and  for  purchase  of 
transformers. 

Worcester  (Mass.)  Electric  Light  Company. — The  board 
of  directors  has  voted  to  call  a  meeting  of  stockholders  for 
Aug.  30  to  authorize  an  issue  of  2000  shares  of  stock  at  $200 
a  share.  This  action  was  taken  after  the  directors  had 
received  formal  notice  from  the  Massachusetts  Gas  and  Elec- 
tric Light  Commission  that  the  additional  issue  of  stock 
petitioned  for  had  been  approved. 
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New  Utility  and  Industrial  Companies 

The  Standish    (Mich.)   Electric  Lijfht  &  Power  Company 

has  been  iiicorpoiatod  with  a  capital  stock  of  !fr),()()0  to 
operate  an  electric  plant  in  Standish. 

The  Shelley  (Idaho)  Li^hl  &  Power  Company  has  been 
incorporated  willi  a  capital  stock  of  .$100,000  by  J.  F.  Shelley, 
T.   W.   Shelley   and   Thomas   Mitchell. 

The  Hattery  Equipment  Company  of  Cincinnati,  Ohio,  has 
been  chartered  with  a  capital  stock  of  $10,000.  The  in- 
corporators are:  F.  O.  Andreidjye,  H.  M.  Marvin,  G.  P. 
Walker  and  others. 

The  K.  H.  Maple  Company  of  Indianapolis,  Ind.,  has  been 
incorporated  by  V.  H.  Lockwood,  R.  G.  Lockwood  and  R.  H. 
Maple.  The  company  is  capitalized  at  $50,000  and  pro- 
poses to  deal  in  electrical  supplies. 

The  Fort  Worth  (Tex.)  Battery  Company  has  been  incor- 
porated by  R.  E.  Cole,  A.  F.  Hawkins  and  M.  F.  Wortham. 
The  company  is  capitalized  at  $3,000  and  proposes  to  manu- 
facture and  sell  electric  batteries,  etc. 

The  Equi  Light  Company  of  Paducah,  Ky.,  has  been  chai- 
tered  with  a  capital  stock  of  $10,000  by  Harry  Wallace,  E. 
C.  Phelps,  N.  P.  Wallace  and  B.  Phelps.  The  company  pro- 
poses to  manufacture  and  deal  in  auto  accessories. 

The  Duchesne  (Utah)  Power  Company  has  been  incor- 
porated with  a  capital  stock  of  $25,000.  The  officers  are: 
J.  S.  Dean  of  Topeka,  Kan.,  president;  W.  H.  Cammerer, 
vice-president,  and  W.  L.  Dean,  secretary  and  treasurer. 

The  Elliott  Electrical  Supply  Company  of  New  York,  N. 
Y.,  has  been  incorporated  by  I.  Cowen,  I.  and  S.  Elliott,  11 
West  117th  Street,  New  York  City.  The  company  is  cap- 
italized at  $5,000  and  proposes  to  deal  in  electrical  supplies, 
hardware,  etc. 

Leygrand  &  Company  of  East  Orange,  N.  J.,  has  been 
incorporated  by  Charles  0.  Geyer,  Felix  R.  Smith  and  Gor- 
don Grand.  The  company  is  capitalized  at  $100,000  and 
proposes  to  do  a  general  electrical  and  mechanical  engi- 
neering business. 

The  Multi-Machine  Company  of  Buffalo,  N.  Y.,  has  been 
incorporated  with  a  capital  stock  of  $50,000  to  manufacture 
machines,  engines,  tools,  supplies,  boilers,  etc.  The  incor- 
porators are:  A.  E.  Davenport,  H.  J.  Ernst  and  W.  E.  Goeckel 
of  Buffalo,  N.  Y. 

The  A.  J.  Abels  Company  of  Buffalo,  N.  Y.,  has  been  in- 
corporated by  R.  R.  Mitchell,  M.  B.  Smith  and  A.  J.  Abels  of 
Buffalo,  N.  Y.  The  company  is  capitalized  at  $10,000  and 
proposes  to  manufacture  and  deal  in  factory  heating  and 
power  plants  and  temperature  controlling  equipment. 

The  Stuttgart  (Ark.)  Public  Service  Company  has  been 
chartered  with  a  capital  stock  of  $150,000  to  construct  and 
operate  electric-light  and  power  systems,  heating  plants  and 
ice  factories.  The  directors  are:  F.  G.  Proutt,. president;  T. 
H.  Rhodes,  W.  A.  Smith,  L.  P.  Miles  and  S.  P.  Walker. 

The  Spokane  (Wash.)  Heat,  Light  &  Power  Company  has 

been  incorporated  with  a  capital  stock  of  $2,000,000  to  sup- 
ply steam  heat,  electricity,  gas  and  water.  The  trustees  are: 
H.  A.  Flood,  H.  B.  Harris  and  R.  J.  Danson  of  Spokane, 
Wash.,  and  R.  E.  Field  and  A.  H.  Richards  of  Cincinnati, 
Ohio. 

The  Commercial  Electric  Sign  Company  of  New  York,  N. 
Y.,  has  been  incorporated  with  a  capital  stock  of  $5,000  by 
O.  Geballe,  F.  P.  Schavel  and  E.  Hartwig,  440  West  Forty- 
sixth  Street,  New  York,  N.  Y.  The  company  proposes  to 
manufacture  electric-light  signs,  commercial  signs,  and  do 
electrical  contracting  work. 

The  Cross  Port  Motor  Company  of  New  York,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $100,000  to  manu- 
facture internal  combustion  motors,  engines,  autos,  patents, 
etc.  The  incorporators  are:  E.  J.  O'Connell,  417  Sterling 
Place;  J.  S.  Casey,  181  Utica  Avenue,  and  J.  J.  O'Connell, 
114  Lincoln  Place,  all  of  Brooklyn,  N'.  Y. 

The  Construction  Laboratories  of  New  York,  N.  Y.,  has 
filed  articles  of  incorporation  with  a  capital  stock  of  $100,- 
000  for  the  purpose  of  doing  a  general  contracting,  electrical, 
chemical  and  mechanical  business,  advertising,  etc.  The 
incorporators  are:  H.  C.  Luff,  124  Maiden  Lane;  F.  E.  Stur- 
gis,  W.  K.  Dupre,  Jr.,  14  Wall  Street,  New  York,  N.  Y. 


Trade  Publications 

Exhaust  Heads.  —  The  Burt  Manufacturing  Company, 
Akron,  Ohio,  has  issued  a  bulletin  describing  its  standard 
exhaust  heads,  giving  dimensions  and  prices. 

Electric  Fixtures. — The  New  York  Gas  &  Electric  Ap- 
pliance Company,  5G9  Broadway,  New  York  City,  has  issued 
a  catalog  describing  some  of  its  new  electric  fixtures. 

Fire  Extinguishers. — A  folder  pointing  out  the  advantage- 
of  the  J-M  fire  extinguishers  has  been  issued  by  the  H.  W. 
Johns-Manville  Company,  Madison  Avenue  and  Forty-first 
Street,  New  York. 

Annunciators. — A  bookle't  describing  the  new  Deveau  lock- 
ing type  electrical  annunciator  is  now  ready  for  distribution 
Ly  the  Deveau  Telephone  Manufacturing  Company,  472 
Eighteenth  Street,  Brooklyn,  N.  Y. 

Hard  Fiber.— The  Delaware  Hard  Fiber  Company  of  Wil- 
mington, Del.,  has  issued  a  catalog  and  price-list  of  its 
products,  giving  the  uses  of  hard  fiber,  and  illustrating  the 
various  shapes  and  forms  made  from  this  material. 

Electric  Vehicles.  —  Hlustrations  of  electric  commercial 
vehicles  used  for  numerous  purposes  in  different  citie.- 
throughout  the  world  are  given  in  a  folder  recently  distrib- 
uted by  the  General  Vehicle  Company,  Inc.,  Long  Island 
City,  N.  Y. 

Storage  Batteries. — "On  the  Firing  Line  with  Battery 
Bill"  is  the  title  of  a  booklet  issued  by  the  Edison  Storage 
Battery  Company,  Orange,  N.  J.  It  is  a  collection  of  illus- 
trated letters  written  by  salesmen  on  the  road  on  selling 
Edison  batteries. 

Wire  Molding. — "Wiremold"  is  the  title  of  a  new  booklet, 
issued  by  the  American  Conduit  Manufacturing  Company, 
Pittsburgh,  Pa.  It  describes  the  company's  new  surface 
wire  molding  and  shows  methods  of  connecting  and  install- 
ing the  molding  and  fitting-s. 

Railway  Equipment. — "Electrical  Equipment  for  the 
Puget  Sound  Line  of  the  Chicago,  Milwaukee  &  St.  Paul 
Railway"  is  the  title  of  a  booklet  issued  by  the  General 
Electric  Com.pany,  Schenectady,  N.  Y.,  which  describes  and 
illustrates  the  electrification  equipment  used  on  this  line. 

Direct  Reading  Ohmmeters. — Two  types  of  portable  di- 
rect reading  slide-wire  ohmmeters  are  described  in  bulletin 
No.  300  recently  sent  out  by  the  Roller-Smith  Company,  233 
Broadway,  New  York  City.  With  one  type  a  telephone 
receiver  is  employed  to  detect  the  balance;  on  the  other  a 
galvanometer   is   used. 

Pumping  Information. — Detailed  information  on  subjects 
that  purchasers  of  pumping  equipment  are  likely  to  need  in 
selecting  apparatus  for  their  requirements  is  presented  in 
Catalog  No.  16  recently  brought  out  by  the  Standard  Pump 
&  Engine  Company,  Akron,  Ohio.  List  prices  of  differently 
rated  equipments,  including  motor-driven  sets,  are  given 
and  tables  containing  valuable  pumping  data  are  included. 

Centrifugal  Ejector. — Structural  diagrams  of  a  duplex 
centrifugal  ejector  and  a  list  of  standard  sizes  have  been 
presented  in  bulletin  No.  E-2000  recently  issued  by  the  Yeo- 
mans  Brothers  Company,  231  Institute  Place,  Chicago.  In 
addition  to  brief  descriptions  of  equipment,  there  are  in- 
cluded in  the  catalog  typical  forms  of  specifications  for 
ejectors  and  tables  of  friction  loss  in  pipes  and  theoretical 
horsepower  required  to  raise  water  to  various  heights. 

Centrifugal  Pumps. — Construction  details,  ratings  and 
sizes  of  single-stage  and  multi-stage  motor  driven  pumps 
are  given  in  Bulletin  No.  S-1000  which  has  just  been  brought, 
out  by  Yeomans  Brothers  Company,  231  Institute  Place, 
Chicago,  111.  Typical  forms  of  specifications  for  gravity  and. 
compression  house  service  pumps  are  included.  The  catalog- 
refers  chiefly  to  small  pumps  for  house  supply  and  general 
service  in  office  buildings,  apartment  buildings,  residences, 
hotels,  industrial  and  power  plants. 

Storage  Batteries. — The  eighth  edition  of  Section  A  of 
Bulletin  issued  by  the  Electric  Storage  Battery  Company, 
Philadelphia,  Pa.,  contains  the  ratings,  dimensions,  weights 
and  prices  of  Chloride  and  Tudor  batteries  made  by  that 
company.  Cost  of  renewals  are  also  included.  Another 
pamphlet  touching  on  the  charging  of  batteries  for  signal- 
ing service  for  telephone  train  dispatching  has  been  issued, 
by  the  same  company. 
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CHICOPEE,  MASS.  —  Bonds  to  the 
Lniount  of  $45,000  have  been  authorized 
»y  the  City  Council  for  improvements  to 
he  municipal  electric-lighting  system, 
vhich  include  the  installation  of  new  equip- 
nent  in  power  plant,  construction  of  a  new 
parage  and  changing  the  entire  street- 
ighting  system.  It  is  proposed  to  substi- 
ute  incandescent  lamps  for  the  arc  lamps 
low  in  use. 

MELROSE,  MASS. — The  city  offlcials 
lave  notified  the  telephone  and  electric  light 
;ompany  that  the  city  intends  to  rebuild 
Main  Street  from  Ell  Pond  to  the  Wakefield 
ine  next  year.  The  notiflcaL;on  is  given  so 
;hat  the  companies  m?y  complete  their 
inderground  conduits.  The  ornamental 
ighting  system,  it  is  understood,  will  be 
extended  from  Porter  Street  to  the  High- 
ands  within  a  year. 

MERRIMAC,  MASS. — The  Massachu- 
etts  Northeastern  Street  Railway  Company, 
t  is  reported,  contemplates  the  construction 
)f  a  new  boiler  house  in  Merrimac.  P. 
Voodman  of  Haverhill  is  general  manager. 

BRIDGEPORT,  CONN. — Plans  are  being 
jrepared  by  Hering  &  Gregory,  consulting 
ingirieers,  170  Broadway,  New  York,  N.  Y., 
!or  the  installation  of  an  electrically  oper- 
ited   sewage  pumping  station. 

EAST  HAMPTON,  CONN. — The  East 
fla<ldam  Electric  Light  Company  of  East 
Hampton  is  in  the  market  for  a  4  400-volt 
md  a  13,200-volt  wet  outdoor  and  indoor 
)il  circuit  breaker,  electrolytic  and  low 
squivalent  arresters  ;  substation  equipment, 
lonsisting  of  one  15-kw.,  2200-volt,  pri- 
nary,  4-amp.  secondary  constant-current 
itreet-light  transformers  and  35  miles  of  No. 
I  bare  copper  wire.  L.  P.  Perry  is  general 
manager. 

NEW  BRITAIN,  CONN.— Contracts  have 
leen  awarded  for  the  construction  of  a  new 
)ower  house  for  the  North  &  Judd  Manu- 
'acturing  Company  of  New  Britain  to  the 
3.  H.  Hibbard  Company  of  New  Haven, 
;;;onn.,  for  general  contract  and  the  Berlin 
;Conn.)  Construction  Company  for  steel 
vork.  The  boiler  house  will  be  equipped 
\rith  coal  bunker,  automatic  coal-handling 
.pparatus  and  a  500-hp.  water  tube  boiler  ; 
L  750-kw.  turbine  will  be  installed  in  the 
urbine  room  and  space  will  also  be  pro- 
vided for  a  1000-kw.  turbine  with  direct 
jonnected  exciters.  John  A.  Stevens  of 
_i0well,  Mass.,  is  engineer. 

SOUTH  NORWALK,  CONN. — The  Board 
f  Electrical  Commissioners  has  awarded  a 
:ontract  to  the  J.  G.  White  Engineering 
Corporation  of  New  York,  N.  Y.,  for  the  de- 
igning, engineering  and  construction  work 
n  connection  with  extensions  and  improve- 
aents  to  the  municipal  electric-light  plant, 
md  also  the  installation  of  an  ornamental 
treet-lighting  system  in  the  Second  Taxing 
)istrict  of  the  city  of  Norwalk.  Work  will 
)egin  at  once. 


Construction 

News  cf  Projects,  Plans,  Bids  and  Con- 
tracts.    Notes  on  Work  Under  Way 


Middle  Atlantic 

BROOKLYN,  N.  Y. — Bids  will  be  received 
>y  C.  B.  J.  Snyder,  superintendent  of  school 
(uildings.  Department  of  Education,  Fifty- 
linth  Street  and  Park  Avenue,  New  York, 
intil  Aug.  2  for  installing  electric-light 
'quipment  in  Public  School  120.  teachers' 
and  janitor's  houses  on  Barren  Island, 
)orough  of  Brooklyn.  Blank  forms,  specifi- 
;ations,  etc.,  may  be  obtained  at  the  above 
)fnce  and  also  at  branch  oflfice  131  Livings- 
;on  Street,  Brooklyn. 

CORONA  (P.  O.  Flushing),  N.  Y. — Con- 
:racts  will  soon  be  awarded  for  construc- 
;ion  of  a  moving  picture  plant,  to  include 
studio,  administration  buildings,  power 
louse,  storehouse,  garage,  restaurant  and 
jffice  building,  to  be  erected  on  Jackson 
A-venue,  extending  from  Astoria  Avenue  to 
Flushing  Bay,  for  the  Fox  Feature  Film 
Zlorporation,  at  a  cost  of  about  $1,000,000. 
rhomas  W.  Lamb,  644  Eighth  Avenue,  New 
ifork,  is  architect.  William  Fox,  126  "West 
Forty-sixth  Street,  New  York,  is  president 
)f  the  film  corporation. 

ENDICOTT,  N.  Y. — The  Blanding  Electric 
Supply  Company  of  Binghamton  has  been 
LWarded  the  contract  for  wiring  the  entire 
)larit  of  the  International  Time  Recorder 
;;ompany  at  Endicott.  The  Blanding  com- 
)any  will  install  new  equipment  through- 
)Ut  the  new  buildings  as  well  as  the  old 
rhe  installation  of  a  400-hp.  engine  and 
generator,  directly  connected,  is  included 
n  the  work  now  under  way. 

NEW  YORK,  N.  Y. — Cabot  Ward,  park 
commissioner,  has  directed  the  chief  engi- 
leer  to  take  steps  for  removal  of  all  over- 
lead  wires  in  the  city  parks  and  to  allow 
lone  but  temporary  installations  placed 
jverhead. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
)y  Robert  Adamson,  fire  commissioner, 
Eleventh    Floor,    Municipal    Building.    New 


York,  N.  Y.,  until  Aug.  4  for  furnishing 
three  motor-driven  combination  chemical 
and  hose  wagons,  and  also  seven  motor- 
driven  hose  wagons.  Blank  forms  and  fur- 
ther information  may  be  obtained  at  the 
above  office. 

NEW  YORK,  N.  Y. — The  Public  Service 
Commission  has  granted  the  Long  Island 
Lighting  Company,  50  Church  Street,  New 
York  City,  which  operates  in  Babylon, 
Northport,  Amityville,  Sayville  and  Islip 
and  other  towns  on  Long  Island,  permission 
to  issue  $80,000  in  capital  stock  and  $92,- 
000  in  bonds,  part  of  the  proceeds  to  be 
used   for  extensions  and   improvements. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  the  Board  of  Health,  Department  of 
Health,  Centre  and  Walker  Streets,  New 
York,  until  July  31  for  furnishing  and  in- 
stalling with  necessary  alterations  light- 
ing fixtures  in  a  pavilion  on  the  grounds 
of  the  Department  of  Health.  Kingston 
Avenue  and  Fennimore  Street,  borough  of 
Brooklyn.  Also  for  furnishing  and  in- 
stalling with  necessary  alterations  light- 
ing fixtures  in  the  medical  staff  house  and 
nurses'  home  on  the  grounds  of  the  Willard 
Parker  Hospital,  foot  of  East  Sixteenth 
Street,  borough  of  Manhattan.  Bids  will 
jtlso  be  received  at  the  same  time  and  place 
for  furnishing  and  installing  electric  motors 
and  laundry  machinery  for  the  laundry 
building  at  the  Municipal  Sanatorium  of 
the  Department  of  Health,  Otisville,  N.  Y. 
Bids  will  also  be  received  for  furnishing 
and  installing  lighting  fixtures  in  the  pa- 
vilions Nos.  8  and  9  on  the  grounds  of  the 
Department  of  Health,  North  Brother 
Island,  borough  of  the  Bronx.  Plans  and 
specifications  may  be  seen  and  further  in- 
formation obtained  at  the  office  of  the  chief 
clerk,  Department  of  Health. 

UTICA,  N.  Y. — Extensive  improvements, 
it  is  reported,  are  contemplated  by  the 
Utica  Gas  &  Electric  Company. 

TITUSVILLE,  PA. — The  Titusville  Forge 
Company  is  installing  a  200-kw.  turbo- 
generator, to  be  operated  by  exhaust  steam 
fiom  steam  hammers  and  presses.  The 
company  is  more  than  doubling  the  ca- 
pacity of  its  plant :  the  steam  turbine  being 
installed  as  an  auxiliary  and  to  utilize  the 
exhaust  steam.  The  Titusville  Light  & 
Power  Company  has  a  ten  year  contract 
with  the  forge  company  which  still  has 
six  years  to  run.  In  the  issue  of  June  24  an 
item  was  published  stating  that  the  Titus- 
ville Forge  Company  was  installing  a  750- 
kw.  turbo-generator  set.  Eugene  F.  McCabe 
is  president  of  the  Titusville  Light  &  Power 
Company. 

BLOOMFIELD,  N.  J. — Plans  are  being 
considered  by  Fries  Brothers,  manufactur- 
ers of  chemicals,  for  the  construction  of  a 
new  power  plant. 

BUTLER,  N.  J. — The  Common  Council 
has  passed  on  first  reading  an  ordinance 
to  appropriate  $10,000  for  improvements  to 
the  muncipal  electric  light  plant.  Of  the 
proceeds  $2500  will  be  used  for  improve- 
ments to  power  station,  the  same  amount 
for  extension  of  the  distribution  system  and 
about  $5000  to  cover  the  excess  cost  of  the 
original  extension. 

EAST  ORANGE,  N.  J. — The  City  Council 
has  granted  an  appropriation  of  $16,500  for 
new^  five-alarm  cables  and  other  improve- 
ments to  the  Fire  Department. 

NEWARK,  N.  J. — The  Newark  Soap 
Company  is  contemplating  the  construction 
of  a  large  boiler  house  in  connection  with 
its  new  manufacturing  plant  on  Delancey 
Street,  to  cost  about  $63,000. 

NEWARK,  N.  J. — The  Board  of  Public 
Utility  Commissioners  has  authorized  the 
Public  Service  Electric  Company  to  issue 
$3,000,000  in  capital  stock,  the  proceeds  to 
be  used  for  extensions  to  its  plants  and 
system. 

TRENTON,  N.  J. — The  J.  A.  Roebling's 
Sons  Company  is  contemplating  the  con- 
struction of  an  addition  to  its  boiler  house, 
to  cost  about   $20,000. 

BALTIMORE.  MD. — The  Consolidated 
Gas  &  Electric  Company,  it  is  reported,  will 
enlarge  the  substation  at  Monument  and 
Constitution  Streets,  at  a  cost  of  $12,500. 
Switching  equipment,  for  which  contracts 
have  been  placed,  will  be  installed  in  the 
new  building. 

CHARLESTON,  W.  VA. — The  Virginian 
Power  Company  has  closed  a  contract  with 
the  Charleston  Interurban  Railroad  Com- 
l)any  to  furnish  power  to  operate  ajl  its 
lines  for  a  period  of  ten  years.  These  in- 
clude  a    10-mile    interurban    line    to   St.    Al- 


bans and  one  to  Cabin  Creek  Junction,  16 
miles  long.  The  latter  is  to  be  extended 
to  Montgomery,  a  distance  of  10  miles,  a 
little  later,  when  prices  of  material  are 
reduced. 

Sl'KlGG,  W.  VA. — Contract  has  been 
awarded  by  the  Tug  River  Power  Com- 
pany for  addition  to  power  house  and 
boiler  room.  Two  3750-kva.  turbines  with 
necessary  equipment  will  be  installed. 
Orders  have  also  been  placed  for  equip- 
ment. The  connpany  will  supply  electricity 
to  coal  mines  in  this  district  and  also  for 
lighting  at  Williamson  and  Matewan.  C. 
M.    Gates  of   Welch    is   general    manager. 

WEST  LIBERTY,  W.  VA. — Bids  will  be 
received  by  the  State  Board  of  Control, 
Charleston,  W.  Va.,  until  Aug.  23  for  con- 
struction of  dormitory,  including  plumbing, 
heating  and  wiring,  at  State  Normal  School 
at  West  Liberty,  in  accordance  with  plans 
and  specifications  prepared  by  F.  F.  Faris, 
architect,  Wheeling. 

FRONT  ROYAL,  VA. — Bids  will  be  re- 
ceived by  the  Town  Council  of  Front  Royal 
until  Aug.  12  for  construction  of  additions 
to  the  municipal  electric-light  plant  as 
follows  :  ( 1 )  Enlargement  of  forebay  and 
tail  race  and  construction  of  new  power 
house;  (2)  turbine  equipment;  (3)  addi- 
tions to  present  switchboard  and  other  elec- 
trical work.  Bids  may  be  submitted  on  the 
work  complete  or  on  separate  items.  Plans 
and  specifications  may  be  seen  at  office  of 
W.  W.  Sonner,  chairman  of  electric  light 
committee,  or  may  be  obtained  on  applica- 
tion to  E.  V.  Dunstan,  consulting  engineer, 
34  20  Thirty-sixth  Street,  Washington,  D.  C, 
upon  deposit  of  $10. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Sui)plies  and  Ac- 
counts, Navy  Department,  Washington,  D. 
C,  for  furnishing  at  the  various  navy  yards 
and  naval  stations  supi)lies  <as  follows : 
Puget  Sound,  Wash.,  Schedule  9911 — six 
range  boilers  14  in.  in  diameter,  5  ft.  long. 
Brooklyn,  N.  Y.,  Schedule  9917 — 2500  ft. 
flexible  copper  steam  hose  ;  Schedule  9919 — 
ten  potato  peelers,  1  hp.,  120  volts;  Sched- 
ule 9936 — 177.000  lb.  steel  boiler  plates, 
49,000  lb.  common  steel  shapes;  Schedule 
9917 — 8694  composition  unions,  672  brass 
angle  valves,  miscellaneous  composition 
pipe  fittings.  Charleston,  S.  C.  Schedule 
9935 — four  sets  of  steam  turbine-driven 
blowers.  Newport,  R.  I..  Schedule  9934 — 
one  motor-driven  test  pump.  Philadelphia, 
Pa.,  Schedule  9916 — 50,000  lb.  ingot  copper, 
20,000  lb.  ferromanganese.  Puget  Sound, 
Wash.,  Schedule  9915 — miscellaneous  cold 
rolled  sheet  copper;  Schedule  9912 — 26,500 
lb.  sheet  sheathing  copper;  Schedule  9912 — 
26,000  lb.  yellow  sheathing  metal.  14  in.  by 
IX  in.  Boston,  Mass.,  Schedule  991S — 31,- 
100  ft.  of  galvanized  steel  conduit;  Sched- 
ule 9917 — miscellaneous  copper  pipe;  Sched- 
ule 9922 — 14,000  ft.  flexible  brass  voice 
tubing.  Mare  Island,  Cal..  Schedule  9931 — 
miscellaneous  steel  boiler  tubes ;  Schedule 
9913 — 22,500  ft.  galvanized  steel  pipe.  Ap- 
plication for  proposal  blanks  should  desig- 
nate the  schedule  desired  by  number. 


North  Central 

CALUMET,  MICH. — Motor  generators 
and  dynamos  will  be  sub.stituted  for  the 
present  gravity  system  at  the  local  offices 
of  the  Western  Union  Telegraph  Company 
on    Fifth    Street. 

JACKSON,  MICH. — A  special  election 
will  soon  be  called  to  submit  to  the  voters  a 
proposal  to  enter  into  a  new  street-lighting 
contract  with  the  Consumer's  Power  Com- 
pany for  a  period  of  ten  years.  The  pro- 
posed contract  provides  for  entirely  new 
equipment,  using  Mazda  series  nitrogen 
filled   incandescent   lamps. 

JACKSON,  MICH. — Bids  will  be  received 
by  the  city  manager.  City  Hall,  Jackson. 
Mich.,  until  Aug.  14  for  the  erection  of  a 
four-story  hospital  building  and  a  one-story 
power  house  for  the  city  of  Jackson.  Sepa- 
rate bids  to  be  submitted  on  general  con- 
struction, heating  and  ]>lumbing,  and  elec- 
tric wiring  and  equipment.  Plans  and 
specifications  may  be  obtained  upon  appli- 
cation to  Meyer  J.  Strum.  116  South  Michi- 
gan Avenue,  Chicago,  111.,  architect,  or  to 
the  city  manager  upon  deposit  of  $15. 

MENOMINEE,  MICH.  —  The  Michigan 
Electrochemical  Company,  recently  organ- 
ized with  a  capital  stock  of  $150,000,  is 
planning  to  erect  a  new  plant  in  Menom- 
inee. Edward  Daniell,  general  manager  of 
tbo  Menominee  &  Marinette  Light  &  Trac- 
tion Company,  is  president  of  the  new  cor- 
poration. 

BLTTFFTON,  OHIO — At  an  election  to  be 
hold  Aug.  8  the  proposal  to  issue  $25,000  or 
$:ui,000  in  bonds  for  the  Installation  of  a 
new  electric-light  plant  will  be  submitted 
to  the  voters.  If  the  bonds  are  authorized 
the  system  will  be  changed  from  direct  to 
alternating  current. 
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CAN  Kl  101.1),  OHIO.  Tliu  VillaKo  Coun- 
cil liUH  Kiaiitoil  llio  Caiitlelil  Cas  &  lOloi'liio 
Coiiu'iiiiy  a  I'raiK'hi.so  to  fi)ii«truc'l  and 
oporalo  an  I'lci-lric-llKlit  plant  hui'o  I'or  a 
puiiod  of  2;')  yoars.  VV.  Jurvla  Smith,  C 
li.  Wotnioro  unil  otliers  are  interested  In 
tho    oonipany. 

CANTON,  OHIO.— liids  will  be  received 
at  tlio  olllco  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  Auk.  ^'>  for  the  installation  of  an 
electric  sulowallv  type  mail  lift,  new  hoist- 
way,  etc.,  in  the  United  States  .post  ollice 
at  Canton,  Ohio.  For  details  see  proposal 
columns. 

CINCINNATI,  OHIO.— I'lans  are  being 
considered  by  Li.  J{.  Kealvirt,  of  the  1-Jod- 
mann  estate,  for  tho  construction  of  a  ten- 
story  power  l)uildiiig  at  Sixtli  Street  and 
St.  Clair  Alley,  on  llie  site  of  an  old  build- 
ing, which  is  to  bo  wreclicd  .  I'ower  equip- 
ment will  be  required. 

CLIOVKLAND,  OHIO — A  resolution  has 
been  introduced  to  the  City  Council  authoriz- 
ing tliat  a  piopo-sal  to  issue  $1,750,000  in 
bonds  for  enlarging  the  municipal  electric- 
light  plant  be  submitted  to  the  voters.  Com- 
missioner of  Liigliting  Davis  has  recom- 
mended tliat  extensions  be  made  to  supply 
power  to  the  Cleveland  Railway  Company. 

CLEVKDAND,  OHIO. — The  Nickel  Plate 
Railroad,  whicli  was  recently  purchased  by 
a  group  of  Cleveland  men,  headed  by  O.  P. 
and  M.  J.  Van  Sweringen,  it  is  reported, 
will  be  equipped  from  Lorain  to  Cleveland 
and  from  Cleveland  to  Painesville  for  el-3c- 
trical  operation.  This  will  be  done  to  facili- 
tate the  development  of  rapid  transit  and 
freight  terminal  in  Cleveland. 

COLUMBUS,  OHIO. — An  ordinance,  it  is 
said,  will  soon  be  submitted  to  the  City 
Council  providing  for  an  expenditure  of 
$265,000  for  additions  and  improvements  to 
the  municipal  electric-light  plant.  An  ad- 
ditional turbine  will  be  installed.  Herman 
Gamper,  engineer,  has  been  engaged  to  pre- 
pare plans  and  specifications. 

LITTLETON,  OHIO — The  Arapahoe  Elec- 
tric Light  &  Power  Company  of  Littleton  is 
contemplating  the  installation  of  a  new  sub- 
station, equipped  with  automatic  regulators, 
and  also  contemplates  a  campaign  for  house 
wiring.  O.  F.  Nats  is  superintendent  and 
local  manager. 

ST.  MARYS,  OHIO — At  an  election  held 
recently  the  proposal  to  issue  bonds  for 
improvements  to  the  municipal  electric-light 
plant  and  water-works  system  was  carried. 

FRANKFORT,  KY.  —  The  Frankfort 
Milling  Company  is  contemplating  equip- 
ping its  flour  mills  for  electrical  operation. 
The  present  steam  plant  is  inadequate. 
J.  N.  Moreland  is  proprietor. 

LOUISVILLE,  KY.— The  Brinley-Hardy 
Company,  plow  manufacturers,  contem- 
plate changing  from  direct-current  (isolated 
station)  to  alternating-current,  central  sta- 
tion service.  If  change  is  made  new  mo- 
tors would  be  purchased. 

MOUNT  STERLING,  KY. — The  City 
Council  is  contemplating  calling  an  election 
to  submit  to  the  voters  the  proposal  to  issue 
$30,000  in  bonds  for  construction  of  a  mu- 
nicipal   electric-light   plant. 

ANDERSON,  IND. — Plans  will  be  pre- 
pared by  City  Engineer  Funk  for  an  addi- 
tion to  the  boiler  room  of  the  municipal 
electric-light  plant.  Two  new  boilers  will 
be  installed  in  the  new  building  this  fall. 

LA  PORTE,  IND. — The  County  Commis- 
sioners contemplate  the  construction  of  a 
power  plant  for  the  court  house  and  jail,  to 
cost  about  $10,000. 

RUSSELLVILLE,  IND. — The  Roachdale 
(Ind.)  Electric  Light,  Heat  &  Power  Com- 
pany is  contemplating  extending  its  service 
to  Russellville. 

CHICAGO,  ILL. — Plans  are  being  consid- 
ered by  the  Woodlawn  Business  Men's  As- 
sociation for  the  installation  of  232  arc 
lamps  of  600  cp.  on  East  Sixty-third  Street 
from  Cottage  Grove  Avenue  to  Stony  Island 
Avenue,  at  a  cost  of  about  $32,000.  Experi- 
mental lamps  have  already  been  installed. 

DIXON,  ILL. — The  Illinois  Northern 
Utilities  Company,  it  is  reported,  is  plan- 
ning to  rebuild  its  water  power  plant  in 
Dixon  this  fall.  When  completed  work 
will  be  started  on  the  construction  of  a 
large  steam  generating  plant,  which  will 
be  used  as  an  auxiliary.  The  company  is 
now  installing  a  1000-kw.  turbo-generator 
and  auxiliary  equipment  in  its  Fifteenth 
Avenue  station   in   Sterling. 

LEBANON,  ILL. — An  election  will  soon 
be  held  to  submit  to  the  voters  the  pro- 
posal to  issue  $12,000  in  bonds  for  im- 
provements to  the  municipal  electric-light 
plant. 

TROY,  ILL. — The  village  of  Troy  Is 
considering  a  proposal  submitted  by  L.  O. 
Wallace,  superintendent  of  the  Southern 
Illinois  Light  &  Power  Company  at  Col- 
linsville,  to  supply  electricity  here,  furnish- 
ing a   24-hr.    service. 


ASH  LAND,  WIS. — Tho  Ironwood  &  Ues- 
semor  Railway  &  l^lglit  Company  of  A.sli- 
land  is  installing  a  G;iOO-kva.  steam  turbine 
at  ila  Hay  Front  station  in  Ashland,  and  is 
als^  installing  a  3000-kw.  generating  unit 
at  tho  Superior  Falls  plant  on  the  Mon- 
treal River.  The  Flambeau  River  Power 
Company  is  to  .supply  both  the  Ashland  and 
the  Ironwood  companies  with  additional 
l)Ower,  and  is  preparing  to  develop  20,000 
kw.  on  the  Big  Falls  of  the  Flambeau 
liiver  at  Tony,  Wis.  The  lionwood  &  Bes- 
semer Railway  &  Light  Company  has  re- 
cently taken  two  contracts  wliich  will  ap- 
proximate $50,000  each,  and  has  under  con- 
sideration a  third  power  contract  which  will 
amount  to  $150,000  per  year  (minimum). 
A.  E.  Appleyard  is  general  manager. 

BROOKFIELD,  WIS.— The  installation 
of  a  municiipal  electric-light  plant  in  Brook- 
tield   is  reported  to  be  under  consideration. 

EDGERTON,  WIS. — The  property  of  the 
Edgerton  Electric  Light  Company  has  been 
acquired  by  the  Janesville  (Wis.)  Electric 
Company,  including  the  system,  franchises, 
etc.,  in  Edgerton  and  the  town  of  Fulton, 
Rock  County. 

SHEBOYGAN,  WIS. — The  Citizens'  Tele- 
phone Company,  a  subsidiary  of  the  Wis- 
consin Telephone  Company,  has  purchased 
a  site,  120  ft.  by  150  ft.  at  Center  Avenue 
and  North  Seventh  Street,  on  which,  it  is 
understood,  it  will  erect  a  telephone  ex- 
change  and   ofnce  building. 

HARTLAND,  MINN. — Bids  will  be  re- 
ceived at  the  oflSce  of  J.  A.  Halvorsen,  vil- 
lage recorder,  Hartland,  until  Aug.  3  for 
the  construction  of  an  electric-lighting  sys- 
tem, separate  bids  to  be  submitted  as  fol- 
lows: (1)  Brick  building;  (2)  furnishing 
and  installing  oil  engines,  generators  and 
switchboard;  (3)  electrical  distribution  sys- 
tem. Plans  and  specifications  may  be  ob- 
tained at  the  above  office  and  at  the  office 
of  Earle  D.  Jackson,  consulting  engineer, 
Capital  Bank  Building,  St.  Paul,  Minn. 

JACKSON,  MINN. — At  an  election  held 
recently  the  proposal  to  issue  $15,000  in 
bonds  for  improvements  to  the  municipal 
electric-light  plant  was  carried. 

MAZEPPA,  MINN. — Preparations  are 
being  made,  it  is  reported,  for  rearranging 
the  flume  and  building  concrete  power 
house  for  the  flour  mill  owned  by  Mason, 
Olson  &  Company. 

MINNEAPOLIS,  MINN. — The  Minneap- 
olis General  Electric  Company  has  pur- 
chased a  site,  325  ft.  by  200  ft.,  at  Chest- 
nut Street  and  Lyndale  Avenue  on  which 
it  proposes  to  erect  a  garage  and  ware- 
house next   fall. 

MINNEAPOLIS,  MINN. — Bids  will  be  re- 
ceived by  the  Board  of  Education,  Minneap- 
olis, until  Aug.  7  for  mechanical  equipment 
for  alterations  to  the  Seward  School.  Plans 
and  specifications  may  be  seen  at  the  office 
of  Rose  &  Harris,  engineers,  Auditorium 
Building,  Minneapolis. 

NICOLLET,  MINN. — Bids  will  be  re- 
ceived by  G.  L.  Klitzke,  secretary  of  the 
Board  of  Education,  Nicollet,  until  Aug.  10 
for  construction  of  a  school  building,  sep- 
arate bids  to  be  submitted  on  heating,  elec- 
tric wiring  and  plumbing.  Plans  and 
specifications  may  be  seen  at  the  office  of 
Albert  Shippel,   architect,  Mankato. 

CLEARFIELD,  IOWA. — David  G.  Fisher 
&  Company,  which  recently  purchased  the 
electric-lighting  plant  at  Mount  Ayr,  has 
applied  for  a  25-year  franchise  in  Clear- 
field. The  company  proposes  to  erect  a 
transmission  line  from  Mount  Ayr  to 
Diagonal    and    thence   to   this   city. 

ELLSWORTH,  IOWA. — Bonds  to  the 
amount  of  $4,500  have  been  voted  for  the 
installation  of  an  electric-lighting  system 
in  Ellsworth; 

ELMA,  IOWA. — The  Town  Council  is 
considering  a  proposal  submitted  by  H.  H. 
Dodds,  owner  of  the  Riceville  electric  plant, 
offering  to  purchase  the  municipal  electric 
plant  in  Elma  for  $15,000.  Mr.  Dodds  now 
supplies  electricity  in  Riceville  and  Mc- 
Intire  and  proposes  to  extend  the  service 
to  Alta  Vista,  Elma  and  possibly  to  other 
towns   in   this  vicinity. 

PORT  DODGE.  IOWA — Later  reports 
state  all  bids  recently  opened  by  the  city 
for  construction  of  a  hydroelectric  on  the 
Des  Moines  River  have  been  rejected. 
Burns  &  McDonnell,  Interstate  Building, 
Kansas  City,   Mo.,  are  engineers. 

FORT  MADISON,  IOWA. — Bids  will  be 
received  by  the  Citizens  Corporation,  Fort 
Madison,  until  Aug.  10  for  water-works  im- 
provements, separate  bids  to  be  submitted 
as  follows:  (1)  For  furnishing  material  and 
fconstruction  of  river  intake,  pumping  sta- 
tion, filtration  plant,  except  filter  equip- 
ment, and  other  miscellaneous  improve- 
ments; (2)  for  furnishing  and  installing 
all  pumping  station  machinery  and  equip- 
ment, including  two  150-hp.  boilers,  high 
service  and  low  service  pumps,  having  an 
aggregate  capacity  of  11,000.000  gallons, 
generating   equipment,   .steam   piping,   water 


connections  and  other  auxiliary  equipment; 

(3)  furnishing  and  installing  equipment  in 
lour     700,000-gal.     mechanical     lilter     unita  ; 

(4)  furnishing  cast-iron  pipe,  specials,  hy- 
drants and  valves  and  laying  apinoximately 
■A'i  miles  of  water  mains.  Plans  and  speci- 
fications are  on  file  at  the  ollice  of  the 
secretary  of  the  corporation  and  at  the  ofllce 
of  Burns  <t  McDonnell,  engineers,  Interstate 
Building,  Kan.sas  City,  Mo. 

MALVERN,  IOWA — The  Malvern  Light 
&  Power  Company  is  contemplating  the  re- 
construction of  its  transmisison  line  be- 
tween Tabor  and  Malvern,  a  distance  of  9 
miles,  changing  it  from  single  phase,  10,000 
volts  to  three-phase,  33,000  volts.  H.  F. 
Boehner  is  secretary  and  manager. 

MOUNT  VERNON,  IOWA — The  Wapsie 
I'ower  &  Light  Company  of  Mount  Vernon 
expects  to  erect  about  17  miles  of  6600-volt 
transmission  lines  to  the  town  of  West 
Branch  in  about  30  days  and  also  to  erect 
a  substation  and  install  a  switchboard 
panel.     Kenneth  Lindsay  is  manager. 

N0RTHV700D,  IOWA. — The  proposal  to 
issue  bonds  for  a  municipal  electric  plant 
was  defeated  at  an  election  held  recently. 

PETERSON,  IOWA — The  Peterson  Power 
&  Milling  Company  is  erecting  a  transmis- 
sion line  from  Linn  Grove  to  Marathon,  Soo 
Rapids  and  Rembrandt,  a  distance  of  30 
miles.  The  company  is  also  building  a 
brick  building  and  will  install  a  300-kw. 
Westinghouse  steam  turbine,  a  188-kw. 
vertical  generator  directly  connected  to 
water  wheel,  and  also  four  three-phase, 
13,000-volt  substations,  and  distributing 
system  in  the  town  of  Rembrandt. 

SHENANDOAH,  IOWA — The  Artificial 
Ice,  Power,  Heat  &  Light  Company  of 
Shenandoah  is  erecting  a  transmission  line 
from  Shenandoah  to  Imogene,  10  miles  long. 
Most  of  the  material  has  been  purchased, 
but  apparatus  for  serving  the  farmers 
along  the  route  has  not  yet  been  bought. 
E'rank  K.    Shuff  is  manager. 

WASHINGTON,  IOWA — The  Iowa  Gas 
&  Electric  Company  of  Washington  contem- 
plates the  erection  of  35  miles  of  high- 
tension  transmission  line  With  five  substa- 
tions, distributing  transformers,  meters, 
etc.  Most  of  the  material  for  the  above 
improvements  has  been  purchased  but  the 
company  is  in  the  market  for  an  engine  and 
generator.     H.  F.  Darbyshire  is  manager. 

HUNTER,  MO. — The  installation  of  an 
electric-light  plant  and  ice  factory  in 
Hunter  is  under  consideration.  V.  V. 
Kennedy  is  reported  interested  in  the 
project. 

JOPLIN,  MO. — Bids  will  be  received  by 
A.  C.  Michaelis,  architect,  Miners  Bank 
Building,  Joplin,  until  Aug.  2  for  construc- 
of  a  five-story  department  building  at  Jop- 
lin for  the  Dubuque  Realty  Company.  Sep- 
arate bids  to  be  submitted  on  plumbing, 
heating,  electric  wiring,  elevators  and  dumb 
waiter  and  sprinkler  system.  Plans  and 
specifications  may  be  obtained  from  the 
architect  upon  deposit  of  $25. 

LAMONTE,  MO. — The  Lamonte  Light 
&  Power  Company,  recently  organized,  has 
been  granted  a  franchise  to  supply  elec- 
tricity in  Lamonte.  Energy  to  operate 
the  system  will  be  transmitted  from  War- 
rensburg.  R.  W.  Morrisson  and  others  are 
interested  in  the  company. 

ST.  JOSEPH,  MO. — The  St.  Joseph  Rail- 
way, Light,  Heat  &  Power  Company  has 
submitted  a  proposal  to  City  Council  offer- 
ing to  supply  the  city  with  electricity  at 
an  average  rate  of  1.58  cents  per  kw.-hr. 
for  street-lighting.  The  city  is  contemplat- 
ing rebuilding  the  municipal  electric-light- 
ing plant. 

URICH,  MO. — Plans,  it  is  reported,  are 
being  con.sidered  for  rebuilding  the  local 
electric-light  plant  which  was  recently  de- 
stroyed by  fire. 

FARGO,  N.  D. — Bids  will  be  received  by 
A.  R.  Watkins,  city  auditor  of  the  city  of 
P'argo,  until  Aug.  16  for  the  installation  of 
mechanical  stokers  or  smoke  eliminating 
and  fuel  saving  devices,  to  be  installed  in 
the  boiler  furnaces  of  the  water-works 
pumping  station.  Bids  will  be  received  on 
the  basis  of  installation  of  one,  two  or  three 
furnaces. 

LA  MOURE,  N.  D. — The  contract  for  the 
construction  of  a  combined  electric-light 
plant  and  laundry  is  reported  to  have  been 
awarded  to  Peder  Gjertson. 

NORTHVILLE,  S.  D.- — At  an  election  to 
be  held  Aug.  1  the  propo.sal  to  issue  $5,000 
in  bonds  for  the  installation  of  an  electric- 
light  plant  will  be  submitted  to  the  voters. 

BLUE  HILL,  NEB. — The  contract  for 
extensions  and  improvements  to  the  munici- 
pal electric-light  plant  and  water-works 
system  has  been  awarded  to  William  C. 
Southman  of  Grand  Island. 

NORFOLK,  NEB. — Extensions  to  the 
street-lighting  system  are  under  considera- 
tion by  the   City   Council. 

POLK,    NEB. — The    town    officials    have 
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)ntractecl  with  a  transmission  contipany  to 
rect  a  transmission  line  to  the  town  of 
oik  to  supply  electricity  to  operate  the 
lunicipal  electric-lighting  system.  When 
le  line  is  completed  the  local  plant  will  be 
losed  down. 

SCOTIA,  NEB. — The  City  Council  has  en- 
aged  the  Martz  Kngineering  Company, 
irpheum  Building,  Lincoln,  Neb.,  to  pre- 
are  plans  for  the  proposed  municipal  elec- 
ric-light  plant  and  water-works  system, 
3r  which  $15,000  in  bonds  have  been  voted. 

ALMENA,  KAN. — An  election  will  be 
eld  July  31  to  submit  to  the  voters  the 
roposal  to  issue  $4,500  in  bonds  to  rebuild 
le  electric  plant  recently  destroyed  by 
re. 

GEUDA  SPRINGS.  KAN.— The  installa- 
on  of  an  electric-lighting  system  in  Geuda 
prings  is  under  consideration.  Energy  will 
robably  be  secured  from  the  plant  of  the 
[ansas  Gas  &  Electric  Company  at  Arkan- 
as  City. 

NOliWICH,  KAN. — Preliminary  plans 
re  being  prepared  by  W.  B.  Rollins  & 
ompany,  Railway  Exchange  Building, 
lansas  City,  Mo.,  consulting  engineers,  for 
16  construction  of  a  municipal  electric- 
ght  plant  in  Norwich,  to  cost  about 
l2,-500. 

WICHITA,  KAN. — The  Kansas  Gas  & 
lectric  Company  is  planning  to  erect  a 
l),000-volt  transmission  line  from  Burrton 
)  Buhler,  and  also  new  22,000-volt  trans- 
lission  lines  to  Augusta  ;  from  Newton  to 
[oundridge,  and  also  to  Mount  Hope  and 
[aven. 


Southern  States 

BRIDGEWATER,  N.  C. — Contracts  have 
sen  awarded  by  the  Western  Carolina 
owcr  Company,  a  subsidary  of  the  South- 
•n  Power  Company  of  Charlotte,  to  Hard- 
way  Contracting  Company  of  Columbus, 
a.,  and  to  Reinhart  &  Dennis  Company  of 
harlottesville,  Va.,  aggregating  about 
2.000,000,  for  the  construction  of  three 
ams  across  the  Catawba  River,  at  Bridge- 
ater,  Paddy  Creek  and  Linville  River,  de- 
eloping  about  26,000  hp.  The  power  house 
ill  be  located  at  Linville  River  dam. 

COLUMBIA,  S.  C. — The  Columbia  Rail- 
ay,  Gas  &  Electric  Company  is  changing 
16  voltage  of  its  power  lines  to  large  con- 
imers  from  3  200  to  13,000  volts. 

BUTLER,  GA. — The  Butler  Light  Com- 
any    is    contemplating   the   construction    of 

dam  at  Little  Mill  site  on  Beaver  Creek, 
■here  it  proposes  to  build  a  hydroelectric 
lant.  J.  A.  Childs  and  H.  A.  Childs  are 
iterested    in    the    company. 

ELBERTON,  GA. — The  City  Council  has 
ecided  to  •  install  a  larger  dynamo  at  the 
umping  station  to  be  used  an  as  auxiliary 
lant.     The  cost  is  estimated  at  $1,200. 

CHIPLET,  FLA.— The  Chipley  Light  & 
'ower  Company  contemplates  the  erection 
f  2  iniles  of  transmission  line  to  the  Lime 
•uarry,  which  is  to  be  operated  by  elec- 
ricity.     E.  H.  Hale  is  general  manager. 

DE  LAND,  FLA. — The  De  Land  Electric 
ilght.  Power  &  Ice  Company  will  erect 
hirteen  35-ft.  steel  poles  for  ornamental 
ghting  system,  with  cross  arms  above  for 
fires.     E.  L.  Hon  is  treasurer  and  manager. 

MANATEE,  FLA. — The  city  of  Manatee 
!  considering  the  construction  of  a  munt- 
ipal  electric-light  plant,  to  cost  about 
12,000.      C.   H.   Combs   is   city   engineer. 

WINTER  HAVEN,  FLA. — The  Winter 
[aven  Water,  Ice  &  Light  Company  is  con- 
;mplating  the  erection  of  4  miles  of  trans- 
lission  lines. 

BENTON,  TENN. — The  Benton  Light  & 
'ower  Company,  recently  organized,  has 
warded  a  contract  to  W.  T.  Bidwell  to 
onstruct  a  distributing  system  in  Benton, 
t  $2,400.  The  company  has  contracted 
nth  the  Tennessee  Power  Company  of 
Chattanooga  to  supply  energy  to  operate 
tie   system.      J.    D.    Clemer   is   president. 

NASHVILLE,  TENN. — The  city  of  Nash- 
ille.  we  are  informed,  does  not  contemplate 
le  installation  of  a  municipal  electric-light 
lant  as  reported  in  the  issue  of  July  15. 

ANDALUSIA,  ALA.— The  Andalusia 
iight  &  Power  Company  contemplates  the 
i.stallation  of  a  200-hp.  boiler,  a  175-kw. 
enerator  and  engine,  super-heater  and 
ondenser.  Plans  for  the  proposed  improve- 
nent  have  not  yet  been  completed.  J. 
J.    McClurg   is   manager. 

TROY,  ALA. — New  equipment,  including 
wo  300-hp.  Babcock  &  Wilcox  boilers,  one 
00-hp.  tandem  compound  condensing  Buck- 
ye  engine,  directly  connected  to  a  400-kw. 
enerator  will  be  installed  in  the  municipal 
lectric  plant.  Machinery  has  been  pur- 
hased.     E.  T.  Freeman  is  superintendent. 

WEDOWEE,  ALA. — Plans  are  being 
onsidered    for    the    installation    of    a    new 


engine  in  the  local  electric-light  plant,  to 
be  used  as  an  auxiliary  during  the  high 
and  low  water  periods.  W.  M.  Dobson  is 
owner.  ^ 

BRINKLEY,  ARK.— The  property  of 
the  Brinkley  Water  &  Light  Company  has 
recently  been  taken  over  by  the  Common- 
wealth Utilities  Company,  Central  Na- 
tional Bank  Building,  St.  Louis,  Mo.  J.  E. 
Strasbaugh  is  superintendent  of  the  Brink- 
ley    company. 

STUTTGART,  ARK.— The  Stuttgart  Pub- 
lic Service  Company,  recently  organized, 
Iiroposes  to  construct  an  electric-light  and 
I)ower  plant  and  water-works  system  to  sup- 
I)ly  electrical  and  water  service  in  Stuttgart 
and  surrounding  territory.  Contracts  will 
soon  be  awarded  for  material,  including 
poles,  pipe,  wires,  engines,  equipment  for 
power  plant,  building,  pumps  and  all  acces- 
sories. The  company  would  like  to  receive 
catalogs  and  to  correspond  with  manufac- 
turers, etc.,  relative  to  the  proposed  woi'k. 
Some  of  the  work  will  be  let  by  contract  and 
tlie  remainder  will  be  handled  by  the  com- 
pany. It  will  carry  a  full  line  of  electrical 
appliances.  The  cost  of  the  work  is  esti- 
mated at  $150,000.  The  company  has  a  50- 
year  franchise  to  furnish  both  electricity 
and  water  in  the  city  of  Stuttgart. 

CALVIN,  OKLA, — The  Council  is  consid- 
ering calling  an  election  to  submit  the  pro- 
posal to  grant  Williams  &  Mann  of  Adamson 
a  franchise  to  supply  electricity  in  Calvin. 
If  granted  a  franchise  it  is  proposed  to 
move  the  electric  plant  from  Adamson  to 
Calvin. 

MIDLAND,  TEX.— The  Midland  Light  & 
Ice  Company  is  contemplating  increasing 
the  output  of  its  electric  plant  and  other 
improvements  to  its  system.  The  company 
has  secured  contract  to  pump  the  city 
water   supply. 

TAYLOR,  TEX. — Extensions  to  the 
sti-eet-lighting  system  in  Taylor  are  under 
consideration. 

TERRELL,  TEX. — The  City  Council  is 
negotiating  with  the  Texas  Power  &  Light 
Company  with  a  view  of  selling  the  muni- 
cipal electric  power  plant  and  the  purchase 
of  energy  from  the  company  to  operate  the 
municipal  lighting  system. 


Pacific  States 

SPOKANE,  WASH. — Plans  and  estimates 
for  the  Main  Avenue  ornamental  lighting 
system,  from  Division  to  Monroe  Street, 
have  been  filed  with  Commissioner  Fassett. 
The  cost  of  the  improvements  is  estimated 
at  $59,000,  which  includes  maintenance  for 
10  years. 

PORTLAND,  ORE. — Plans  and  specifica- 
tions are  being  prepared  by  the  engineering 
department  of  the  Pacific  Power  &  Light 
Company,  Spaulding  Building,  Portland, 
for  the  erection  of  several  substations,  steel 
construction,  to  be  built  on  the  company's 
properties  in  Eastern  Washington,  where 
the  company  serves  about  36  cities  and 
towns. 

BURBANK,  CAL. — Improvements  to  the 
municipal  electric-light  plant,  involving  an 
expenditure  of  $20,000,  have  just  been  com- 
I)leted.  The  ornamental  street-lighting  sys- 
tem may  possibly  be  extended  a  distance 
of  six  blocks.     F.  C.  Miller  is  manager. 

FRESNO.  CAL. — The  State  Railroad 
Commission  has  authorized  the  San  Joaquin 
I.,ight  &  Power  Corporation  of  Fresno  to 
issue  $606,500  in  bonds,  the  proceeds  to  be 
used  to  reimburse  the  treasury  for  addi- 
tions and  improvements  completed  and  for 
the  purchase  of  transformers. 

FRESNO,  CAL. — The  San  Joaquin  Light 
&  Power  Corporation  of  Fresno  is  building 
a  2000-kw.  steam  plant  at  Betteraoia.  Santa 
Barbara  County ;  also  a  second  hydroelec- 
tric plant  of  3000  kw.  capacity  on  North 
fork  of  San  Joaquin  River,  distributing  and 
connecting  lines  all  over  the  system  and 
also  a  few  transformer  stations.  Orders 
for  materials  have  already  been  placed.  A. 
G.  Wishon  is  general  manager. 

LINDSAY.  CAL.  —  Arrangements  are 
being  made  by  the  Visalia  Electric  Railroad 
Company  to  extend  its  Visalia  branch  from 
Exeter  to  Lindsay,  thence  to  the  EI  Mira- 
dor  orange  district.  Right  of  way  has  prac- 
tically been  secured. 

PHOENIX,  ARIZ. — The  Pacific  Gas  & 
Electric  Company  has  agreed  to  lower  its 
rates  for  electricity  in  Phoenix,  providing 
it  is  able  to  make  a  new  contract  for  energ\- 
from  the  plant  of  the  United  States  Recla- 
mation Service.  If  unable  to  make  satis- 
factory arrangements  the  company  con- 
templates ])roviding  its  own  energy. 

PRESCOTT,  ARIZ. — The  Arizona  Power 
Company  of  Prescott  expects  to  connect 
up   about   1000   hp.   of  new  mining  consum- 


ers: also  to  erect  a  few  short  11,000-volt 
lines.     M.  V.  Watson  is  general  manager. 

TOMBSTONE,  ARIZ. — The  City  Council 
has  granted  E.  L.  Wright  a  franchise  to 
construct  and  operate  an  electric-light  plant 
in  Tombstone. 

ANACONDA,  MONT. — The  City  Council 
has  passed  a  resolution  creating  an  im- 
provement district  for  the  installation  of 
a  special  ornamental  lighting  system  on 
West  Broadway  from  Idaho  to  Emmett 
Street.  About  56  lamps  similar  to  those  in 
the  business  district  will  be  erected. 

LEWISTOWN.  MONT.  —  Arrangements 
have  been  completed  by  the  Montana  Power 
Company  for  the  construction  of  a  trans- 
mission line  from  J..ewistown  to  Twodot  and 
thence  to  Harlowtown.  through  Judith  (Jap. 
The  propo.sed  line  will  carry  100,000  volts 
from  Twodot  to  Harlowtown  and  there  re- 
duced to  50,000  volts.  A  substation  will  be 
erected  at  Harlowtown. 

LYONS,  COL. — Plans  are  being  consid- 
ered by  the  City  Council  for  the  in.stalla- 
tion  of  a  municipal  electric-light  plant. 


Canada 

BONNINGTON  FALLS,  B.  C. — The  West 
Kootenay  I'ower  &  I..ight  Company  of  Ross- 
land,  it  is  reported,  will  install  a  new 
8000-hp.  generating  unit  at  its  plant  at 
Upper  Bonnington  B\^lls. 

WINNIPEG,  MAN.  —  Bids  will  be  re- 
ceived by  S.  C.  Oxen,  deputy  minister  of 
public  works.  Winnipeg,  until  Aug.  21  for 
various  work  required  for  the  completion 
of  the  partly  erected  new  Parliament  Build- 
ings on  Kennedy  Street.  Bids  may  be  sub- 
mitted on  the  whole  or  separate  parts  of 
the  work. 

BRAMPTON,  ONT. — The  Town  Council 
has  adopted  a  resolution  authorizing  the 
Hvdro-Electric  I'ower  Commission  to  se- 
cure tenders  on  three  150-kva.  and  on  three 
.'iOO-kva.  transformers  for  the  local  sub- 
station. 

COBALT,  ONT. — Right  of  way  is  now 
l-,eing  cleared  for  the  erection  of  the  pro- 
posed transmission  line  from  Cobalt  to 
Kirkland,  a  distance  of  65  miles.  The  line. 
it  is  expected,  will  be  completed  this  fall. 

NIAGARA  FALLS,  ONT. — The  plant  of 
the  Ontario  Distributing  Company  m  Stam- 
ford and  Niagara  Townships  will  be  taken 
over  by  the  Hvdro-Electric  Power  Commis- 
sion of  Ontario,  which  will  operate  the  sys- 
tem until  such  time  as  legislation  is  passed 
to  give  the  township  the  right  to  operate 
its  own  plant.  The  township  recently  passed 
a  bv-law  authorizing  an  issue  of  $28,000  in 
debentures  to  purchase  the  plant. 

SMITH  FALLS,  ONT. — Steps  have  been 
taken  by  the  Town  Council  to  have  the 
Hydro-Electric  Power  Commission  of  On- 
tario extend  its  service  to  this  town. 

STRATFORD,  ONT. — Plans  are  being 
prepared  by  the  engineers  of  the  Hydro- 
Electric  Power  Commission  of  Ontario  for 
the  erection  of  a  new  building  to  replace 
the  old  boiler  house  adjoining  the  old  elec- 
tric distributing  system.  The  cost  is  esti- 
mated at  $11,000. 

TORONTO,  ONT. — A  permit  has  been 
issued  by  the  city  architect  to  the  Hospital 
for  Sick  Children  for  the  erection  of  a  one- 
story  power  house  on  Laplante  Avenue,  near 
the  college,  to  cost  about  $9,000. 

MONTREAL,  QUE. — A  contract  has 
been  awarded  bv  the  Board  of  Control  to 
M.  J.  Stack  &  Company  for  the  construc- 
tion of  conduits  along  St.  Lawrence  Street, 
from  Craig  to  Sherbrooke  Street,  at  $57,334. 

ASSTNIBOIA,  SASK. — Tenders  will  be  re- 
ceived by  J.  R.  Nolan,  secretary-treasurer, 
Assiniboia,  until  Aug.  15  (extension  of  date 
from  Aug.  8)  for  furnishing  one  150-hp.  in- 
ternal combustion  engine,  generator,  exciter, 
switchboard  and  other  apparatus ;  poles, 
wire  and  line  material.  Plans  and  specifica- 
tions may  be  obtained  from  Murphy  &  Un- 
derwood,  Saskatoon,  consulting  engineers 


Miscellaneous 

PANAMA — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C.  until 
Aug.  11  for  furnishing  door  and  window 
hardware,  elevators,  dumbwaiters,  steel 
cable,  refrigerator,  bone-black  and  spud  tim- 
bers. Blanks  and  general  information  re- 
lating to  the  circular  (No.  1067)  may  be  de- 
tained at  the  above  oflfice  and  at  the  ofllces 
of  the  assistant  purchasing  agents,  24  State 
Street.  New  York.  N.  Y.  ;  614  Whitney-Cen- 
tral Building.  New  Orleans,  La.,  and  Fort 
Mason,  San  Francisco,  Cal. 


256 


ELECTRICAL    WORLD 


Vol.  68,  No.  5 


l,lU0,6i)4.  Gab  Fii.TKKiNU  oit  SKi'AUATiNn 
\ai,vk;  H.  H.  M.  Kummoiijorr,  Orunge, 
N.  J.  Aiip.  tiled  Keb.  a,  1911.  For  st'V- 
aratliiB   liquid    from   khho.s    in   battoiy. 

1,190. tit)  I.  Oi'Ti.KT  Hox  ;  J.  T.  Moleady. 
N.-waik,  N.  J.  App.  ttk-d  Oct.  29.  1911. 
Aloans  for  holdiiiK  the  i)ipe  of  a  liffhtlriK 
H.xture. 

1.190, list).  A»ltANi;KMlCNT     KOH     lOXClTATION 

OK  Continuous  ('u)!Kknt  Genkhatoks  ; 
1...  Selion,  Kssen-oii-the-liuhr.  Germany. 
App.  filed  Jan.  7,  1914.  Controlling 
dynamo. 

l,190,(;Sr).        I'KHMUTATION    SWlTOII-LOClv  I    K 

r  Teaehout  and  K.  L..  Harrison,  Flint, 
Mioh.  Filed  Oct.  22,  191.'i.  For  ignition 
circuits. 

1,190,727.  Circuit-Closinq  Combination 
Ai.AUM-Ci-ocK  ;  J.  K.  Christie,  Salt  l^ake 
City,  Utah.  App.  filed  April  .'■),  1915. 
Gives  alarm  when  wrong  combination 
is    moved. 

1,190.730.  lOi.KCTUic  Lamp;  J.  L,.  Corcoran, 
Cincinnati,  Ohio.  App.  filed  July  19, 
191o.  For  attachment  to  ordinary  drv 
cell. 

l'l''tJ."37.  Akt  or  Method  of  Making 
Transfer- lioLLS  for  1'roducing  Under- 
SURFACE  or  Intaglio  I'RiNTiNG-PLAThJS  ■ 
IV-S.  Eaton,  Sag  Harbor,  N.  Y.  App! 
filed  Oct.  23,  1913.  Eliminates  hand 
work  upon  the  original  or  master. 

1,190,750.  Plug  ;  C.  E.  Godley,  Detroit, 
Mich.  App.  filed  June  28,  1913.  Spring 
pressed  plunger  type. 

1,190,763.  Insulator-Clamp  ;  E.  G  Hatch 
New  York,  N.  Y.  App.  filed  Aug.  9,  1913.' 
For  pin  typo  insulators. 

1,190,766.  Insulating-Support-  A  S 
Hubbard,  New  York,  N.  Y.  App. '  filed 
Aug  13.   1913      For  storage  tanks 

1'190,773.  Electric  Cartridge  Fuse  ■  W 
i7  ,n??'  ^^^^  River,  Mo.  App.  filed  Feb. 
^i.    1915.      Fusible  strip   detachably   held. 

1,190,780.  Electric  Heater;  J.  F  McEl- 
^qVo  ^^t^^»>'  N.  Y.  App.  filed  March  1, 
1913.  Controls  air  current  with  respect 
to  heating  capacity  of  coils. 

1,190,785.  Ignition-Dynamo;  C.  T  Mason 
humter,  S.  C.  App.  filed  Jan.  25,  1915' 
biinplified  construction  and  improved  in- 
sulation. 

1,190,795.  Incubator;  L.  P.  Perkett,  Trav- 
erse City,  Mich.  App.  filed  April  1,  1915 
Heated   by   hot   water   circulation. 

1,190.S14.  Insulating  Composition  and 
PROCESS  OF  Producing  It  •  H  C  Taze- 
well, Wilmington,  Del.  App.  filed  Feb  1, 
1910.     For  repair  of  commutators. 

1,190.815.  Plastic  Composition  and  Pro- 
cess OF  Making  It  ;  H.  C.  Tazewell  "Wil- 
mington, Del.  App.  filed  Feb.  1, '  1915. 
Creosote,  oil,  shellac,  filling  material  and 

1,190,820.  Electrically  Operative  Cal- 
endar Device  ;  G.  N.  Tsumura,  Moun- 
tiiin  View,  Cal.  App.  filed  May  29,  1915. 
Controlled   by   clock. 

1,190,823.  Tripping  Mechanism  for 
Igniters  ;  H.  R.  Van  Deventer,  Sumter, 
S.  C.  App.  filed  Jan.  15,  1915.  Oscil- 
lating  magneto   structure. 

1,190,831.  Appliance  for  Treating  Goiter- 
^i  f-.^'^^^^^'  Watertown,  Wis.  App 
filed  Aug.  9,  1915.  Necklace  for  apply- 
ing galvanic  current  to  parts  affected. 

1,190,836.  Combination  Pothead  and 
Series  Cut-Out;  P.  F.  Williams,  Chi- 
cago, III.  App.  filed  Dec.  23,  1908  Air 
tight  and   water  tight. 

1,190,839.  Speed-Controller  ;  J  G  Aceves 
^ew  York,  N.  Y.  App.  filed  March  2i. 
1910  Maintains  prime  mover  at  speed 
of  pilot  motor. 

1,190.845.  Process  for  Organic  Syn- 
thesis;   L.     H.     Baekeland    and    A.     H 

Tn  iQi^®"^  IP""^-  ^-  ^J  ^PP-  filed  July 
lU.  1912.  For  manufacturing  tartaric 
acid,  etc. 

1,190,856.  Electric  Furnace  ;  J.  W  Brown 
Lakewood,  Ohio.  App.  filed  Aug.  12! 
1912.      For   graphitization   of  brushes. 

1,190,869.  Quench-Spark  Discharger-  L 
De  Forest,  New  York,  N.  Y.  App  filed 
April  24,  1915.  Eliminates  danger  of 
arcing  across  spark  gap. 
.1,190,878.  Method  of  Operating  Electric 
Batteries;  P.  A.  Emanuel,  Aiken,  S  C 
App.  filed  Dec.  6,  1915.  Yields  constant 
current  without  rapidly  diminishing  in- 
tensity. 

1.190.879.  Method  of  Regenerating  Elec- 
tric Batteries;  P.  A.  Amanuel,  Aiken, 
^■,P\^^PP-  fi'®^  Dec-  6,  1915.  Circulates 
salt  through  battery  by  hydrogen  under 
pressure.  , 

1.190.880.  Electric  Cell;  P.  A.  Emanuel 
Aiken,  S.  C.  App.  filed  Dec.  10,  1915' 
For  use  in  submarines — spherical  con- 
struction. 

1,190,884.     Safety  Device;  E.  L.  Gale    Sr 
Yonkers,  N.  Y.     App.  filed  Nov.   20,  1912* 
Applied    to    elevators. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents  issued 
July  18,  1916.  prepared  by  Mitchell 
&  Allyn,  41  Park   Row,  New  York. 


1,190,886.  Electrolytic  Condenser  or 
Electrolytic  Valve  ;  G.  (liles,  Fribourg, 
Switzerland.  App.  filed  March  11,  1916. 
Includes   aluminum    rods. 

1,190,888.  Switching  Mechanism  ;  D.  D. 
Gordon,  Chicago,  111.  App.  filed  Feb.  2, 
1915.  Key  socket  with  oscillating  con- 
tact. 

1.190.902.  Can-Body  Seam-Welding  Ma- 
chine; H.  H.  Hood,  Chicago,  111.  App. 
filed  April  18,  1914.  Welds  and  delivers 
completed  can-bodies    (42   claims). 

1.190.903.  Electrical  Switch;  B.  D. 
Horton,  Detroit,  Mich.  App.  filed  Nov. 
18,  1913.     Inclosed  type. 

1.190.922.  Trolley;  M.  Lev,  Jr.,  near  Los 
Angeles,  Cal.  App.  filed  June  28,  1915 
Improved  contact  features. 

1.190.923.  Controlling  Mechanism  for 
Induction  Motors  ;  D.  L.  Lindquist. 
Yonkers,  N.  Y.  App.  filed  March  7,  1911. 
For  oscillating  purposes. 

1.190.924.  Alternating  -  Current  -  Motor 
Control  ;  D.  L.  Lindquist,  Yonkers,  N.  Y. 
App.  filed  June  5,  1913.  For  furnace  or 
skip  hoist. 

1,190,969.  Controlling  Apparatus  for 
Elevators  ;  W.  C.  Strang,  Yonkers,  N.  Y 
App.  filed  Dec.  4,  1912.  Automatic 
doubling  of  elevator  speed. 

1,190,931.  Terminal  Connector;  W  C 
Maynard,  Miami,  Fla.  App.  filed  Dec.  1, 
1915.      For   connecting  wire    to   batteries. 

1,190,973.  Transmitting  Means  for  Wire- 
less Telegraphy;  C.  M.  Agner,  Sacra- 
mento, Cal.  App.  filed  June  8,  1914. 
Enables  sending  of  signals  bv  unskilled 
persons. 

1,190,978.  Temperature  Measuring  De- 
vice FOR  Surgical  Instruments  ;  L  D 
Bliss,  North  Takoma,  Md.  App.  filed  May 
27,  1916.  Indicates  at  distant  point  tem- 
perature of  the  operating  head. 

1,190,982.  Electrode  for  Storage  Bat- 
teries ;  C.  C.  Carpenter.  Buffalo,  N.  Y. 
App.  filed  Feb.  3.  1909.  Action  takes 
place  on  pms  without  affecting  core  of 
flakes. 

1,190,989.  Storage  Battery  Plate  and 
Process  of  Forming  the  Same  •  F 
Engel,  Buffalo,  N.  Y.  App.  filed  Feb.  20^ 
1909.  Kneads  the  blank  to  increase  its 
area   and   to    densify. 

1,191,005.  Safety  Trolley-Harp  ;  W.  A 
Jenkins  and  P.  J.  Lincoln,  Birmingham, 
Ala.  App.  filed  Sept.  4,  1915.  For  use  in 
mines: 

1.191.023.  Apparatus  for  Displaying  Ad- 
vertisements, Signaling  and  the  Like  - 
J.  P-  Naylor,  Dulwich,  Eng.  App.  filed 
Aug.   2,  1911.     Lamp  flashing  mechanism. 

1.191.024.  Fire-Alarm  ;  J.  T.  Nelson  Bel- 
ton,  S.  C.  App.  filed  Dec.  15,  1915.  In- 
dicates section  where  fire  occurs. 

1.191.054.  Trolley-Stand;  M.  A.  Yeakley 
Canton,  Ohio.  App.  filed  Nov.  3.  1908. 
Trolley  induces  friction  between  pole  and 
stand. 

1.191.055.  Trolley-Stand;  M.  A.  Yeakley, 
Canton,  Ohio.  App.  filed  Dec.  22,  1908. 
Compression  means  to  elevate  the  carrier. 

1,191,060.  Terminal-Box;  W.  L  Bliss 
Niagara  Falls,  N.  Y.  App.  filed  Mav  4^ 
1912.  Can  be  secured  directly  to  gen- 
erator. 

1,191,070.  Electric  Battery;  P  A  Eman- 
uel, Aiken.  S.  C.  App.  filed  Nov.  5,  1915 
Removes    zinc    sulphate    periodically. 

1,191,078.  Armored  Cable  Coupling-  R 
M.  Hutton,  Philadelphia,  Pa.  App  filed 
April  22,  1915.  Prevents  rotary  move- 
ment  of  cable. 

1,191,083.  Electric  Machine;  C.  K  Ket- 
tering, Dayton.  Ohio.  App.  filed  May 
24.  1912.  Combined  timer  and  dis- 
tributor. 

1,191,087.  Train  Control  System  ;  A.  A. 
Laughon,  Roanoke,  Va.  App.  filed  Oct. 
16,    1914.      Ramp  rail   system. 

1,191,129.  Regulator  for  Use  in  Cha'rging 
Accumulator  Cells  for  Motor  Car 
Lighting  and  Starting  and  for  Similar 
Purposes  ;    W.    H.    Scott,    Norwich,    Eng. 


App.  filed  June  22,  1914.  Carbon  pile 
structure. 
1,191,326.  Electric  Switch;  J.  F.  Mc- 
lOlroy,  dec'd.,  Albany,  N.  Y.  App.  filed 
Fob.  27,  1912.  Operated  by  fluid  pres- 
sure. 

1,191,14  0.  Sleet  Craper  for  Trolley 
Wires  ;  W.  H.  Ahrens,  Canandaigua,  N. 
Y.  App.  filed  March  23,  1916.  Can  be 
quickly    applied.  , 

1,191,146.  Circuit  Breaker;  H.  S.  Beakes, 
Wil!.insburg,  Pa.  App.  filed  Oct.  23,  1913. 
Overload   types. 

1,191,152.  Automatic  Trunk  Selector; 
A.  M.  Bullard,  New  York,  N.  Y.  App. 
filed  Sept.  10,  1906.  Test  trunk  lines  by 
groups. 

1,191,158  Electric  System;  F.  Conrad, 
Swissvale,  I'a.  App.  filed  Sept.  4,  1913. 
Combined  control  and  telegraph  system. 

1,191,167.  Relay;  J.  Erickson,  Chicago, 
111.  App.  filed  Oct.  7,  1912.  For  tele- 
phone systems. 

1,191,177.  Electric  Metering  SystCm  ;  V. 
S.  Hardey,  Chicago,  111.  App.  filed  Sept. 
7,  1915.  Accumulates  registration  of  a 
number  of  registers. 

1,191,186.  Insulators;  R.  P.  Jackson, 
Edge  wood  Park,  Pa.  App.  filed  Dec.  21, 
1910.  Prevents  forging  over  on  verti- 
cal   insulators. 

1,191,192.  Receptacle  Closure;  C.  J. 
Klein,  Milwaukee,  Wis.  App.  filed  Nov. 
5,  1913.  Sliding  door  construction  for 
base  board  outlets. 

1.191.196.  Electric  Oven  Heating  Unit; 
F.  Kuhn  and  F.  E.  Shailor,  Detroit.  Mich. 
App.  filed  May  8,  1915.  Removable  ele- 
ment   guarded    against    short    circuiting. 

1.191.197.  Electric  Stove;  F.  Kuhn  and 
F.  Shailor,  Detroit  Mich.  App.  filed 
May  8,  1915.  .Shield  construction  for 
mint. 

1.191.209.  Induction  Motor  Winding  -  P. 
S.  Martin,  Edgewood  Park,  Pa.  App. 
filed   May    22,    1911.      Squirrel    cage   type. 

1.191.210.  Telephone  Intercommunicat- 
ing AND  Supervisory  System  ;  T.  G. 
Martin,  Chicago,  111.  App.  filed  March 
30,  1909.     Semi-  or  wholly  automatic. 

1,191,238.  Electric  Heating  Unit;  F.  E. 
Shailor,  Detroit,  Mich.  App.  filed  Oct. 
25,  1913.     Insulated  and  armored. 

1,191,249.  Self-winding  Clock;  W.  J.  Van 
Osdel,  Chicago,  111.  Anp.  filed  June  7, 
1915.  Constant  and  steady  operation  of 
balance  wheel. 

1,191,262.  Electrical  Block  Signalling 
Apparatus  for  Railways  ;  B.  F.  Wood- 
ing. Denver,  Col.  App.  filed  Sept.  24, 
1910.  Closed-circuit  magnet  on  each 
train. 

1,191,265.  Telephone  Exchange  System  ; 
J.  L.  Wright,  Cleveland,  Ohio.  App.  filed 
June  9,  1914.     Automatic  switching. 

1,191,273.  Automatic  Resistance  Con- 
troller ;  L.  Bradley,  Milwaukee,  Wis. 
App.  filed  Jan.  22,  1914.  Auto  control 
carbon   pile. 

1,191,284.  Electric  Switch;  W.  B.  Cross- 
land,  Newport,  Ark.  App.  filed  April  9, 
1915.  Operated  gradually — has  small 
resistance. 

1,191,286.  Electric  Cooking  Apparatus; 
F.  V.  Detwiler,  Chicago,  111.  App.  filed 
Feb.  20,  1913.  Automobile  temperature 
regulation. 

1,191,289.  Arc  Lamp;  W.  Dietz,  Leutzsch, 
Germany.  App.  filed  April  30,  1914.  For 
extinguishing  or  dimming  street  lights. 

1,191,300.  Automatic  Electrolytic  Cell; 
J.  M.  Goodman,  St.  Louis,  Mo.  App.  filed 
Oct.  4,  1915.  Maximum  and  then  pro- 
gressive  electrolytic  action. 

1,191,327.     Partition  Junction  Box  ;  J.  F. 

McElroy,   Albany,   N.   Y.      App.   filed  July 

15,  1914.     Includes  a  switch. 
1,191,336.      Thermostatic    Switch  ;    C.    C. 

Nuckols,   Albany,    N.    Y.      App.    filed    Oct. 

25,   1913.     Corrugated  metallic  tube  filled 

with   liquid. 

1,191,347.  Lock:  E.  A.  Rupert,  Aberdeen, 
Wash.  App.  filed  July  28,  1915.  Par- 
ticularly for  film  boxes. 

1,191,356.  Replenishing  Electrolytic 
Cells  ;  W.  S.  Smith,  Grosse  He,  Mich. 
App.  filed  June  3,  1915.  Maintains  level 
by  hydrostatic   equilibrium. 

1,191,358.  Electrical  Appliance;  S.  E. 
Spaulding,  Milton,  Wash.  App.  filed 
April  13,  1916.     For  treatment  of  goitre. 

1,191,386.  Apparatus  for  Use  In  and  In 
Connection  with  Electrolytic  Proc- 
esses ;  A.  B.  Battle,  Aldgate,  London, 
Eng.  App.  filed  May  24,  1915.  For  re- 
moving tin  from  tinned  sheets. 

1,191,414.  Safety  Block  Signal;  F.  W. 
Gerlach,  Cumberland,  Iowa.  App.  filed 
May  6,  1913.  Automatic  switch  operating 
mechanism. 
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Facts  Replace  Guesswork  in  the  Business 

ABROAD  movement  of  fundamental  importance  has 
been  started  by  the  manufacturers  and  distributors 
of  electrical  goods.  Accounting,  cost-keeping  and  busi- 
ness methods  are  being  scrutinized  by  competent  com- 
mittees of  several  associations  in  order  that  their  respec- 
tive members — contractors,  manufacturers,  jobbers  and 
dealers — may  arrive  at  a  common  understanding  of  what 
constitutes  the  cost  of  doing  business  in  manufacturing, 
in  jobbing  and  in  retailing  electrical  goods.  The  manu- 
facturers, by  having  a  common  knowledge  of  what  items 
enter  into  overhead  and  how  these  should  be  distributed 
over  factory  costs,  will  compete  on  an  intelligent  basis 
of  facts  instead  of  on  guesswork.  The  jobbers,  with  a 
more  definite  knowledge  of  the  cost  of  handling  differ- 
ent lines  of  apparatus,  merchandise  and  supplies,  can 
determine  which  are  profit  and  which  are  non-profit 
lines.  The  dealer  and  contractor  and  the  merchandise  de- 
partments of  the  central  stations  will  each  fix  his  prices 
to  the  public  on  a  basis  of  knowing  what  the  cost  of  do- 
ing business  is.  This  work  cannot  fail  to  help  the  in- 
dustry meet  competitive  situations  within  the  trade  on 
an  intelligent  basis  and,  as  Mr.  Debevoise  points  out  in 
an  article  in  this  number,  a  new  basis  of  universal  un- 
derstanding and  action  will  result.  The  work  goes  fur- 
ther. Competition  will  soon  be  international  as  well  as 
national.  Unless  our  industries  are  prepared  with  the 
facts  on  costs,  no  intelligent  help  can  be  given  by  tariff 
commissions  or  other  governmental  bodies.  Chairman 
Hurley  of  the  Federal  Trade  Commission  has  already 
pointed  out  that  the  business  men  of  this  country  must 
meet  the  situation  with  facts  on  costs  instead  of  guess- 
work. The  constructive  program  of  the  organized  asso- 
ciations of  the  industry  indicates  that  the  electrical 
business  is  well  advanced  and  fully  alive  to  the  im- 
portance of  the  situation. 


Regulating  Things  as  They  Are 

THE  concurring  opinion  of  Commissioner  Walter  A. 
Shaw  recommending  the  consolidation  of  the  Hli- 
nois  Northern  Utilities  Company,  the  Tri-County  Light 
&  Power  Company  and  the  Freeport  Railway  &  Light 
Company,  describes  the  prevalent  facts  and  throws  an 
interesting  light  upon  the  issuance  of  stock  for  purposes 
of  consolidation  under  the  Illinois  law.  By  stipulating 
the  conditions  to  be  printed  upon  the  stock  of  the  con- 
soUdated  company,  the  commission  advises  the  public 
as  fully  as  possible  that  an  approval  by  the  commission 
of  securities  of  any  character,  is  not  a  guarantee  on 
the  part  of  the  state,  either  as  to  the  value  of  the 
tangible  property  or  as  to  the  rate  of  return  or  success 


of  the  utility  management.  It,  however,  insists  that 
the  public  must  employ  the  same  business  judgment  in 
buying  public  utility  securities  that  it  exercises  in  deal- 
ing with  any  other  class  of  securities  covering  a  differ- 
ent character  of  business.  Of  course  it  would  be  a  very 
unfortunate  condition  of  affairs  should  the  public  ever 
believe  that  an  approval  of  securities  by  any  govern- 
mental agency  carries  with  it  or  implies  a  broad  guar- 
antee of  future  earnings.  The  commission  takes  a  sane 
view^  of  securities  previously  issued.  It  can  see  no  bene- 
fit in  making  a  valuation  for  the  purpose  of  limiting 
the  amount  of  outstanding  stock  of  a  consolidated  com- 
pany, inasmuch  as  it  does  not  feel  called  upon  to  con- 
cern itself  with  past  issues  for  the  purpose  of  correct- 
ing the  evils  of  former  years.  The  theory  is  expressed, 
that  should  the  commission  adopt  the  policy  of  entering 
upon  valuations  whenever  security  issues  are  involved, 
it  would  result  in  a  general  financial  upheaval  of  the 
public  utilities  of  the  state.  On  the  other  hand,  the 
commission  is  determined  that  new  security  issues  of 
existing  utilities  must  represent  actual  property,  dollar 
for  dollar.  This  is  as  it  should  be.  The  past  history 
of  many  utilities  is  as  incomplete  and  as  unsavory  some- 
times as  the  past  history  of  many  individuals  and  of 
nations.  Previous  baseness  or  greatness  is  no  criterion 
of  the  present  condition.  Much  that  was  permissible  in 
the  past  would  not  be  tolerated  to-day,  and  if  public 
service  commissions  would  concern  themselves  more 
with  the  present  than  with  the  past,  regulation  would  be 
farther  advanced  and  more  satisfactory  to  the  public 
and  to  the  utilities  alike. 


The  Losses  Which  Progress  Brings 

ADVANCE  in  the  electrical  art  is  the  responsible 
cause  of  the  question  whether  the  costs  of  super- 
seded equipment  shall  remain  in  the  capitalization  of  a 
utility  company.  If  progress  had  only  been  content  with 
the  initial  developments  in  electrical  apparatus,  this 
troublesome  problem  would  not  have  arisen.  But  the  in- 
stinct for  achievement  and  perfection  inspires  the  efforts 
which  lead  to  ever  increasing  efficiency.  Apparatus  is 
scrapped  to  be  succeeded  by  newer  and  more  economical 
types,  which  also  give  way  in  turn  to  the  more  efficient 
products  of  the  tireless  inventor  and  enterprising  manu- 
facturer. No  one  can  safely  say  that  even  the  giant  tur- 
bines of  to-day  will  not  succumb,  sooner  or  later,  be- 
fore super-turbines  of  to-morrow.  It  is  this  hazard  of 
the  past  and  speculation  of  the  coming  years  which 
make  the  problems  involved  of  grave  importance.  The 
discussion  by  Mr.  Dreyfus  elsewhere  in  this  issue  cen- 
ters attention  on  the  issue  of  capitalization. 
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Whether  our  i)ubli('  he  one  of  new.spuper  readers,  buy- 
ers of  general  merchandise  or  of  a  service,  every  pur- 
veyor asks  first  what  his  public  would  like  to  have  and 
then  he  sets  about  providing  it  in  the  best  way  that  he 
knows.  In  the  case  of  the  electrical  utility  the  public 
demands,  and  the  well  managed  company  seeks  to  give, 
a  high  grade,  uninterrupted  service.  The  best  possible 
service  is  none  too  good,  the  lowest  practicable  rate  is 
none  too  low.  Then  the  question  arises:  Is  the  pub- 
lic willing  to  pay  the  price?  And  the  corollary  to  this 
is:  How  shall  the  cost  best  be  met  in  a  manner  fair 
both  to  buyer  and  seller?  It  is  clear  that  the  cost  of 
equipment  which  is  reasonably  superseded  because  of 
advance  in  the  art  has  to  be  amortized  from  earnings 
or  retained  in  capitalization  or  provided  for  by  a  com- 
bination of  both  practices.  If  it  is  wiped  out  by  charges 
against  profits  or  surplus  the  rates  must  have  been  high 
enough  to  permit  that  policy  to  be  followed.  If  it  is  to 
be  kept  permanently  or  for  an  agreed  number  of  years 
in  the  capitalization,  this  method  should  be  recognized 
as  just  and  the  rate  making  and  financial  management 
of  the  company  conducted  in  conformity  with  this  pro- 
gram.   Necessarily,  public  approval  should  follow. 

The  interests  of  public  and  utility  on  th,is  point  touch 
so  closely  that  they  are  capable  of  intimate  union.  The 
public  can  fairly  ask  high  quality  of  service  and  the 
"lowest  rate  consistent  with  protection  of  the  investment 
and  an  adequate  return.  That  is  precisely  what  the 
utility  stands  ready  to  give,  though  it  must  be  assured 
of  a  return  that  will  unfailingly  attract  new  capital.  By 
making  every  effort  to  avoid  disastrous  errors  in  the 
calqulation' of  its  requirements  and  to  prevent  waste  in 
management  and  in  purchase,  the  utility  will  co-operate 
to  establish  this  arrangement  on  a  successful,  enduring 
basis.      .   -.   .. 

Effect  of  High  Continuous  Voltages  on  In- 
sulation 

THE  paper  by  F.  W.  Peek  read  at  the  recent  Cleve- 
land A.I.E.E.  convention  is  a  valuable  contribution 
to  the  literature  of  high-voltage  tests.  It  has  only 
recently  been  possible  to  obtain,  for  such  tests,  a  regu- 
lable convenient  source  of  direct-current  high  voltage 
through  the  use  of  the  kenotron.  The  tests  indicate 
that  when  a  spark  gap  is  used  in  ordinary  air  the  maxi- 
mum sparkover  voltage  is  the  same  for  either  alternat- 
ing or  direct-current  application,  provided  that  corona 
is  not  first  produced,  "the  visible  corona  also  makes  its 
appearance  at  very  nearly  the  same  voltage  in  either 
case.  After  corona  has  occurred  the  direct-current 
breakdown  voltage  exceeds  the  alternating-current 
breakdown  voltage. 

Liquids  and  gases  appear  to  behave  so  nearly  alike 
to  maximum  alternating-current  and  direct-current 
voltages,  that  their  most  interesting  relations  are  com- 
parative deviations.  Thus,  moisture-bearing  oil  showed 
a  lesser  direct-current  rupturing  voltage,  possibly  owing 
to  electrolytic  actions.  Solids  appear  to  behave  differ- 
ehtly  to  maximum  direct-current  and  alternating-cur- 
rent voltages.     This  is  reasonable,  because  insulating 


solids  commonly  possess  pores,  or  minute  crevices,  which 
tend  to  fill  up  with  either  moisture  or  gas.  Such  veins 
of  heterogenous  material,  even  if  non-conducting  to 
direct-current  potential  gradients,  become  partially  con- 
ducting, and  also  have  a  distorting  influence,  with  alter- 
nating-current potential  gradients.  Consequently,  the 
alternating-current  stresses  are  always  likely  to  be 
greater  than  the  direct-current  stresses.  It  is  not  sur- 
prising, therefore,  that  the  breakdown  strength  of 
solids  should  be  found  distinctly  less  with  alternating- 
current  than  with  direct-current  voltages.  In  the  case 
of  moisture-holding  paper  cables,  however,  which  might 
virtually  be  regarded  as  faulty,  the  alternating-current 
and  direct-current  voltages  were  nearly  alike.  This 
suggests  that  a  direct-current  high-voltage  testing 
equipment  is  well  adapted  for  testing  lengths  of  freshly 
manufactured  cable.  Such  an  equipment  is  relatively 
portable  and  easily  applied.  If  the  cable  is  without 
flaws,  it  can  stand  a  given  maximum  direct-current  test- 
ing voltage  without  injury.  If  moisture  faults  exist,  it 
may  be  expected  to  break  down  as  readily  under  direct- 
current  as  under  alternating-current  maximum  voltage. 
It  may,  moreover,  even  be  possible,  some  day,  to  convert 
high-tension  alternating-current  to  direct-current  volt- 
age, and  back,  merely  to  lessen  the  dielectric  stresses 
on  the  distributing  cables. 

For  several  years  Mr.  Peek  has  contributed  valuable 
papers  on  high-tension  phenomena  to  A.I.E.E.  conven- 
tions, and  we  hope  to  see  this  also  "continued  in  our 
next."  It  is  the  steady  prosecution  of  researches  in  a 
laboratory,  where  the  instruments,  apparatus  and  ob- 
servers all  become  trained,  that  counts  in  the  long  run. 


Electrical  Manufacturers  for  1914 

THE  census  figures  for  electrical  manufacturers  for 
1914  show  an  increase  of  approximately  50  per  cent 
over  the  previous  census  figures  of  1909.  Considering 
that  the  year  1914  was  one  of  great  business  depres- 
sion from  which  the  industry  has  since  fully  recovered, 
the  showing  while  not  out  of  the  ordinary,  is  comfort- 
ing. Had  the  census  been  taken  for  1913  the  percentage 
increase  would  have  been  easily  doubled.  Although  the 
number  of  establishments  was  less  than  in  1909  by  2.6 
per  cent,  the  number  of  manufacturers  engaged  pri- 
marily in  the  electrical  manufacturing  business  in- 
creased by  21  per  cent.  It  is  interesting  to  note  that 
one-half  of  the  $359,000,000  represents  the  output  of 
three  companies,  the  General  Electric  Company,  the 
Western  Electric  Company  and  the  Westinghouse  Elec- 
tric &  Manufacturing  Company.  The  aggregate  sales  of 
these  three  companies  in  1914  was  $188,000,000  and  al- 
though some  of  this,  in  the  case  of  the  General  Electric 
and  Westinghouse  companies,  represents  steam  equii 
ment  and,  in  the  case  of  the  Western  Electric  Company 
sales  of  other  manufacturing  companies,  the  amount 
not  sufficient  to  destroy  the  ratio.  The  manufacture 
insulated  wire  and  cable  still  exceeds  in  importance  tl 
manufacture  of  any  other  electrical  commodity.  Tl 
value  of  the  product  is  more  than  double  that  of  an? 
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ther  line  except  motors.  The  changes  in  the^rt  during 
he'five-ye^r  period  cdvferfed  are  at  once  apparent  in  the 
tatistics.  Carbon-filament  incandescent  lamps  de- 
reased  in  vailue  77.3  per  cent  while  tungsten-filament 
ahips  ificr^ased'  90.5  per  c6nt.  The  increase  in  the 
alue  of  storage  batteries  of  150  per  cent  may  be  at- 
ributed  to  the  wide  use  which  small  storage  batteries 
.ave  found  as  part  of  the  lighting  and  ignition  equip- 
lent  of  gasoline  automobiles.  The  value  of  the  output 
f  dry  cells  shows  a  very  healthy  increase  and  reflects 
he  great  use  of  these  in  flash  lamps  'and  bth^r  equip- 
ment. The  extent  to  which  the  tungsten  lamp  with  its 
igher  efl!iciency  and  longer  life,  has  affected  the  ci^ntral 
tation  companies  as  well  as  the  manufacturers  is  shown 
n  the  statistics  for  incandescent  lamps.  The  10  per 
ent  increase  over  a  five-year  period  does  not  mean  that 
he  lairfp  business  has  reached  the  saturation  point  nor 
loes  it  reflect  the  amount  of  new  business  connected  to 
he  lines  of  central  station.  Central  station  income 
rom  Itghtiiig  shbws  a  constant  increase  year  after  year, 
lecause  central  stations  are  steuring  more  customers  to 
►ffset  the  loss  in  Iricorne  due  to  the  ibicreased  efficiency 
if  the  tuhgstfen  lamp  and  because  the  consumers  are  also 
ising  nlore  light.  Incidentally,  the  census  ffgures  'dis- 
)rove  the  assertion  made  in  the  Merrill'\*vatei'-p6wer'''re- 
)ort  of  great  increase  in  hydi-oelectrical  Ijevelopm'^nt 
lufing  the  five-year  pferibd.  According  to  ^e  census 
igiires  there  was  a  decrease  of  over  13'percSnt  1h  ^he 
mmber  of  alternators  installed  and  a  decrease  of' IF  per 
lent  in  their  value  in  1914  compared  ^vith  19^9. 


Difficulties  in  Trans -Atlantic  Radio 

ON  June  27,  and  again  on  July  25,  the  wire  tele- 
graph companies  which  collect  messages  for  trans- 
nission  to  Germany  via  the  powerful  wireless  stations 
it  Sayville,  L.  I.,  and  Tuckerton,  N.  J,,  refused  to  accept 
idditional  dispatches  for  those  radio  routes.  In  each 
;ase  it  was  stated  that  'messages  had  accurriulated  faster 
;han  they  could  be  sent  out,  and  in  the  earlier  instance 
he  reason  for  this  was  said  to  be  not  to  an  abnormally 
•apid  rate  of  filing  messages,  but  due,  to  a  decrease  In 
he  possi'ble  rate  of  transmission.  The  slower  net  speed 
)f  sendihg'was  the  result  of  many  enforced  r&petiti6hs, 
ihd  the  repetitions  were  occasioned  by  atmosplieric 
listurbances. 

This   matter   of   atmospheric    interference   with    the 
;ransmission  of  messages  is  the  only  great  problem  of 


long-distance  radio-telegraphy  which  remains  unsolved 
to-day.  The  earlier  difficulties,  such  as  securing  relia- 
ble ^jid  efficient  generating  plants  for  transmitting  sta- 
tiofts  and  devising  sensitive  yet  dependable  and  selective 
•receiving  apparatus,  have  been  solved  nearly  if  not 
quite  to  the  satisfaction  of  engineers  working  in  the 
field.  But  discrimination  between  signal-waves,  which 
it  is  desired  to  have  recorded  at  the  receiving  station, 
and  stray  or  parasitic  waves  due  to  natural  electrical 
disturbances,  whose  effects  must  be  suppressed,  has  not 
been  entirely  successful. 

It  is  true  that  radio-telegraphers  to-day  are  able  to 
signal  far  greater  distances  without  severe  interference 
from  "static,"  as  the  natural  disturbance  is  often  called, 
than  in  previous  years.  This  is  partly  the  result  of 
using  larger  powered  transmitters,  but  mainly  depends 
upon  the  development  of  several  effective  atmospheric- 
reducing  methods.  The  two  greatest  advances  along 
these  lines  came  with  the  introduction  of  musical  sparks 
and  with  the  adoption  of  continuous  waves  in  combina- 
tion with  receivers  of  electrical  beats.  Both  of  these 
take  advantage  of  the  few  inherent  differences  which 
exist  between  signals  and  stray  atmospheric  waves. 

The  difficulty  of  "static"  elimination  resides  in  the 
similarity  of  the  effects  produced  on  a  receiver  by  the 
^esir^  and  by  the  parasitic  waves.  Each  is  an  electro- 
magnetic disturbance  tin  'the  ether,  and  each  sets  up 
radio  fre'^t^fuency  cutr^ht  'in  any  receiving  aerial  upon 
which  it  "strikes.  iTh^'ofii-der  of  the  frequency,  and  (in 
spark  telegraphy)  of  ^the '-damping  or  amplitude  decay, 
"Is  the  same  in  both.  The  intensity  of  the  interfering 
(Current  may  be  th6u^ands  of  times  greater  than  that  of 
the  desir*^d  signal,  alfB  'Manifestly  it  is  not  easy  to 
secure  a  constant  reSt)6n§e'to  the  weaker  wave. 

It  is  fortunate  that  the  stray  waves  occur  irregularly, 
and  that,  as  a  refsult,  they  "produce  the  scratchy,  hissing 
sOuhds  charSctferistic  of  irregular  disturbances.  By 
etnitting  the  j5ighal  waves  in  regular,  well-timed  groups 
it  is  possible  to  secure  Morse  signals  as  clear,  musical 
tones  at  the' "receiver,  thus  a  distinction  in  sound  can 
be  made  fey -the  receiving  operator.  When  this  musieril 
signal  response  is  combined  with  the  transmisSftm  of 
sUstaih'i^d  or  continuously-generated  streams  6f  'Waves, 
the  Ejection  is  further  facilitated.  By  this  "lifter  plan 
the  harmful  effects  have  been  so  far  ridnceti  that  it  is 
now  entirely  feasible  to  signal  over  -the'  '4000  miles 
between  New  York  and  Germany  at  lair  times  except 
under  the  conditions  of  worst  distuVbarfces. 
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HE  operation  of  the  special  prime 
movers  and  control  equipment  in 
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the  world's  largest  direct-current  plant,  the 
65,000-kw.  station  of  the  Ford  Motor  Company  of  De- 
troit, will  be  a  feature  of  the  station-operating  number 
of  the  Electrical  World  for  next  week,  issued  under 
date  of  Aug.  12.  Another  article  in  the  same  number 
will  point  out  methods  for  reducing  costs  in  the  steam- 
generating  ends  of  electric  power  plants,  and  a  graph- 
cal  method  of  calculating  the  characteristics  of  electric 
transmission  lines  will  also  be  presented.  In  the  en- 
gineering or  third  issue  of  the  month,  an  account  will  be 


given   of  an  investigation   of  feeder  ar- 
rangements and  disposition  of  copper  in 


an  Edison  three-wire  distribution  system.  Another  ar- 
ticle in  this  Aug.  19  engine^flfig  number  will  present  a 
study  of  the  strength  of  copper  splices  in  overhead  lines. 
The  fourth  issue  of  the  Electrical  World  for  August 
will  contain  articles  and  features  on  commei-cial  practice 
with  special  reference  to  the  opening  of  the  fall  season. 
The  Second  number  of  Electrical  Merchandising,  the 
'new  monthly  magazine  Avhich  extends  to  the  electrical 
trade  the  editorial  service  of  the  Electrical  World 
organization,  will  be  issued  Aug.  15. 
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NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


CONVENTION  OF  EDISON 

SALES  MANAGERS 

The  Sale  of  Lamps,  Wiring  of  Houses  and  Industrial 
Loads   Discussed   at   Three-Day   Asso- 
ciation  Island    Meeting 

The  annual  convention  of  the  sales  managers  of  Edi- 
son electric  illuminating  companies  was  held  at  Asso- 
ciation Island,  Henderson  Harbor,  N.  Y.,  July  31,  Aug. 
1  and  2,  under  the  presidency  of  Joseph  D.  Israel  of 
the  Philadelphia  Electric  Company.  Those  in  attend- 
ance included  representatives  of  the  sales  departments 
of  the  New  York  Edison  Company,  the  Edison  Electric 
Illuminating  Company  of  Brooklyn,  the  Edison  Electric 
Illuminating  Company  of  Boston,  the  Philadelphia  Elec- 
tric Company,  Public  Service  Electric  Company  of  New- 
ark, United  Electric  Light  &  Power  Company  of  New 
York,  the  Consolidated  Gas,  Electric  Light  &  Power 
Company  of  Baltimore,  Potomac  Electric  Power  Com- 
pany of  Washington,  Commonwealth  Edison  Company 
of  Chicago,  Cleveland  Electric  Illuminating  Company, 
Detroit  Edison  Company,  Union  Electric  Light  &  Power 
Company  of  St.  Louis,  New  York  &  Queens  Electric 
Light  &  Power  Company  of  Long  Island  City,  and  the 
Public  Service  Company  of  Northern  Illinois. 
The  papers  read  and  discussed  were  as  follows: 
"A  Report  on  Mechanical  Indicating  Device  Making 
for  Good  Service  in  the  Customers'  Room  of  a  Public 
Service  Company,"  by  Mathias  Turner,  Cleveland, 
Ohio.  "A  Report  System  that  Reduced  Salesmen's  Petty 
Expense  50  Per  Cent,"  by  Mathias  Turner,  Cleve- 
land, Ohio.;  "A  Report  on  Financing  and  Collecting  In- 
stallment Accounts  of  Wiring  Contractors  and  Supply 
Dealers  by  the  Banks,"  by  Mathias  Turner,  Cleveland, 
Ohio;  "Merchandising  Electric  Lamps,"  by  E.  A.  Ed- 
kins,  Chicago,  111.;  "Lamp  Prices  and  Practices,"  by  T. 
I.  Jones  and  M.  S.  Seelman,  Jr.,  Brooklyn,  N.  Y. ; 
"Printed  Instructions  for  Salesmen,"  by  R.  S.  Hale,  Bos- 
ton, Mass.;  "Electric  Steel  Making,"  by  E.  L.  Crosby, 
Detroit,  Mich.;  "The  Development  of  Electric  Enamel- 
ing Ovens,"  by  C.  F.  Hirshfeld  and  W.  D.'Dygert,  De- 
troit, Mich.;  "Results  of  a  Census  Campaign,"  by  L.  R. 
Wallis,  Boston,  Mass. ;  "Results  and  Facts  on  Wire  Your 
Home  Month,"  by  D.  V.  Smith,  New  York,  N.  Y.;  "Wir- 
ing Old  Houses,"  by  F.  D.  Beardslee,  St.  Louis,  Mo.; 
•"Experiences  on  the  Use  of  One  Meter  to  a  Contract," 
by  A.  A.  Pope,  New  York,  N.  Y.;  "The  Handling  of 
Large  Industrial  Installations,"  by  R.  H.  Tillman,  Bal- 
timore, Md.;  "Relation  of  Efficient  Factory  Production 
and  Power  Sales,"  by  H.  H.  Holding,  Newark,  N.  J. 


General  Electric  Company  Divides  Profits 

with  Employees 

Nearly  9000  employees  of  the  General  Electric  Com- 
pany's plant  in  Schenectady  receivM  Tuesday  their  first 
extra  payments  as  a  result  of  the  most  successful  year 
in  the  company's  history.  Similar  distributions  will  be 
made  to  long  service  employees  in  other  localities,  so 
that  about  $550,000  was  distributed  among  19,000  em- 
ployees. The  second  extra  payment  to  be  made  next 
Pebruary  will  probably  be  somewhat  larger  in  total. 


Commercial  Section  of  the  N.  E.  L.  A.  Maps 
Out  Its  Work 

The  executive  committee  of  the  commercial  section  of 
the  National  Electric  Light  Association  met  at  Associa- 
tion Island,  New  York,  on  Saturday,  July  29.  All  but 
two  of  the  committee  were  present.  Chairman  Edkins 
reviewed  briefly  the  work  of  last  year  in  opening  the 
meeting  and  said  that  great  inspiration  should  be  de- 
rived from  the  work  of  Mr.  Becker's  administration.  He 
emphasized  especially  the  correspondence  course  on  the 
education  of  salesmen  and  the  work  of  the  publication 
committee. 

Appointments  were  made  to  the  following  standing 
committee:  Finance,  publications,  salesman's  hand 
book,  power  sales  bureau,  lighting  bureau,  industrial 
heating,  wiring,  merchandising  and  education  of  sales- 
men. In  connection  with  the  latter  committee  some  dis- 
cussion was  had  on  a  number  of  further  courses  which 
may  be  started  this  year.  One  of  these  will  deal  with 
magnetism  and  electricity  while  others  will  treat  of  ap- 
pliances, illumination,  industrial  heatij-g,  electric  power, 
commercial  management  and  merchandising. 

On  the  recommendation  of  Mr.  Putnam  of  Salt  Lake 
City,  who  was  chairman  of  the  electric  range  commit- 
tee last  year,  it  was  decided  to  appoint  on  the  range  com- 
mittee this  year  more  eastern  members.  A  new  com- 
mittee dealing  with  commercial  service  and  relations 
with  customers  was  announced. 

Chairman  Edkins  expects  to  outline  a  definite  program 
of  the  commercial  section  to  President  Wagner  within 
three  weeks  and  for  that  purpose  has  requested  the 
chairmen  of  the  various  committees  to  place  at  his  dis- 
posal a  tentative  outline  of  the  year's  work.  An  ex- 
change of  advertising  material  is  being  arranged  for  to 
enable  the  publicity  departments  of  the  various  com- 
panies to  profit  by  the  experience  of  other  companies. 


Legislation  Affecting  Niagara  Falls  Planned 

Hearings  begun  four  years  ago  by  the  House  Foreign 
Affairs  Committee  on  legislation  to  regulate  diversion 
of  water  at  Niagara  Falls  for  generation  of  electricity 
were  closed  Tuesday.  Before  Congress  adjourns  the 
committee  plans  to  report  a  bill  based  on  that  introduced 
by  Representative  Cline  of  Indiana  for  co-operation  with 
Canada  in  preserving  the  scenic  beauty  of  the  Falls  and 
at  the  same  time  developing  their  hydroelectric  re- 
sources. Indications  are  that  a  joint  international  com- 
mission to  limit  the  diversion  of  water  will  be  recom- 
mended. 

Final  statements  supporting  the  claim  of  New  York 
State  to  make  use  of  the  water  diverted  were  presented 
by  a  committee  of  the  New  York  State  Legisla- 
ture, consisting  of  State  Senators  George  C.  Thompson 
and  George  W.  Simpson  and  Assemblyman  Joseph  D. 
Kelly.  They  took  the  position  that  the  federal  govern- 
ment may  control  the  amount  of  water  which  shall  be 
diverted,  but  that  its  use  should  be  granted  to  the  state 
for  development  with  any  accruing  revenue.  They  also 
suggested  that  the  boundary  waterways  treaty  with 
Canada  be  enlarged  to  develop  power  projects  all  along 
the  border. 
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ILLINOIS  WATER-POWER 

SITE  CHANGES  HANDS 

Saiitary  District  of  Chicago  Secures  Control  of  Joliet 

Dam  Formerly  Leased  to  the  Economy 

Light  &  Power  Company 

Control  of  a  dam  and  power  site  at  Jackson  Street, 
Joliet,  Ind.,  which  has  been  developing  about  3000  kw. 
and  which  for  sixty  years  has  been  held  by  the  Economy 
Light  &  Power  Company,  now  a  subsidiary  of  the  Pub- 
lic Service  Company  of  Northern  Illinois,  is  to  be  trans- 
ferred to  the  Sanitary  District  of  Chicago.  Sixty  years 
ago  the  Illinois  &  Michigan  Canal  Commission  granted 
the  Economy  Light  &  Power  Company  a  twenty-year 
lease  on  the  power  site,  with  provisions  for  two  twenty- 
year  renewal  periods,  for  which  rights  the  Economy 
company  paid  the  State  approximately  $9,500  yearly. 
The  last  of  the  renewal  periods  expired  July  17. 

At  that  time  Governor  Dunne  decided  that  the  lease 
was  not  again  renewable,  and  so  called  for  bids  on  the 
site.  When  the  bids  were  opened  on  July  15  Andrew  J. 
Cook  was  the  sole  bidder,  offering  $1.50  per  horsepower 
year  for  the  site.  Just  at  that  time  the  situation  was 
somewhat  clouded  by  a  movement  at  Washington,  D.  C, 
to  restrict  the  flow  of  water  to  25,000  cu.  ft.  per  second 
in  the  channel  of  the  drainage  canal.  This  possible 
water  restriction  had  prevented  the  Sanitary  District 
from  bidding,  even  in  spite  of  the  fact  that  it  had  in- 
vested $500,000  in  a  dam  at  the  Economy  power  site 
in  1903  at  the  order  of  the  State  to  preserve  the  naviga- 
ble qualities  of  the  Illinois  &  Michigan  Canal. 

The  first  lone  bid  of  June  15  was  rejected,  and  bids 
were  asked  again  for  July  17.  Before  that  date  the 
Sanitary  District  succeeded  in  defeating  the  movement 
to  restrict  the  flow.  When  the  second  set  of  bids  were 
opened  it  was  found  that  Andrew  J.  Cook  had  bid  $3 
per  horsepower-year  and  that  the  Sanitary  District 
had  presented  two  bids.  These  bids  were  made  with  the 
understanding  that  the  leasor  should  put  in  machinery 
and  develop  7000  hp.  The  first  bid  of  the  Sanitary 
District  was  a  cash  offer  of  $15.01  per  horsepower-year 
for  all  power  that  could  be  developed.  The  second  bid, 
known  as  alternative  B,  offered  to  immediately  do  $1,- 
500,000  worth  of  work  in  constructing  locks  at  Lockport 
and  at  Joliet  as  a  step  in  a  Lakes-to-Gulf  waterway, 
and  other  work  in  the  channels  of  the  Desplaines  River 
and  the  Illinois  &  Michigan  Canal.  In  addition  the 
Sanitary  District  was  to  pay  $1  per  horsepower  for 
all  power  developed  in  excess  of  7000  hp.  at  high-water 
stages  and  at  any  other  times.  The  lease  offered  is  to 
run  for  a  twenty-year  period.  At  the  end  of  twenty 
years  the  plant  and  works  will  become  the  property  of 
the  State,  except  one-fifth  of  the  property,  which  con- 
tinues to  be  the  property  of  the  successful  bidder. 

The  Governor  of  Illinois  has  rejected  the  bid  of  Mr. 
Cook,  and  as  yet  has  not  decided  which  of  the  bids  of 
the  Sanitary  District  he  will  accept.  His  decision  hinges 
on  considerations  which  have  to  do  with  the  plans  for  a 
Lakes-to-Gulf  waterway.  The  site  would  be  valuable 
to  the  Sanitary  District. 

It  is  understood  that  the  bid  offered  by  Andrew  J. 
Cook  was  made  for  the  Public  Service  Company  of 
Northern  Illinois.  The  reasons  why  the  site  was  not 
considered  more  valuable  by  this  company  are :  that  the 
site  does  not  fit  in  with  the  company's  general  plan  of 
using  large  generating  stations  with  its  transmission 
and  distribution  systems;  that  energy  can  be  made  in 
its  steam  station  with  an  ultimate  rating  of  60,000  kw. 
now  under  construction  near  Joliet  almost  as  econom- 
ically as  in  waterwheel  units,  and  that  the  water-power 
plant  lying  in  the  center  of  the  city  as  it  does  presents 
formidable  difl[iculties  in  high-tension  line  construction 
to  it. 


NIAGARA  HYDROELECTRIC 

SITUATION   DISCUSSED 

New     York    State    Legislative    Committee     Hears 

Testimony  of  Electrochemists  and  Will 

Recommend  Legislation 

Aroused  by  the  apparent  neglect  on  the  part  of  the 
government  to  foster  the  development  of  Niagara  Falls 
electrochemical  industries,  members  of  the  joint  legisla- 
tive committee  of  New  York  State  of  which  Senator 
George  F.  Thompson  is  chairman,  are  advocating  a  bill 
which  would  give  the  state  absolute  control  of  diversion 
for  electrical  development.  The  joint  state  committee 
held  a  series  of  hearings  at  Niagara  Falls,  N.  Y.,  last 
week,  and  much  important  evidence  was  adduced  which 
showed  the  urgent  necessity  of  greater  diversion  for 
power  development. 

Representatives  of  many  large  Niagara  Falls  electro- 
chemical industries  told  how  they  have  been  forced  to 
establish  branches  at  Niagara  Falls,  Ont.,  and  in  Nor- 
way, Germany,  and  other  European  countries  because 
of  the  great  shortage  of  power  on  the  American  side. 
Water  power  authorities  who  testified  before  the  joint 
committee  expressed  the  opinion  that  the  scenic  beauty 
would  not  be  impaired  by  doubling  or  even  tripling 
the  water  diversion. 

Probably  the  most  important  witness  before  the  com- 
mittee was  F.  A.  J.  FitzGerald  of  Niagara  Falls,  N.  Y., 
president  of  the  American  Electro-Chemical  Society. 
Mr.  FitzGerald  urged  immediate  legislation  to  extend 
the  diversion  limit  for  power  to  20,000  cubic  feet  a 
second,  the  maximum  fixed  by  treaty.  TTiis  would  be 
an  additional  4400  cubic  feet  per  second,  an  amount 
capable  of  generating  about  80,000  hp.  While  the  addi- 
tional power  would  meet  present  needs,  Mr.  FitzGerald 
said  this  would  not  meet  prospective  requirements. 

Electrochemical  Growth  at  Niagara 

Reviewing  the  history  of  electric  development  at  Ni- 
agara Falls,  Mr.  FitzGerald  said  that  when  he  came  to 
the  Cataract  City  in  1895,  there  was  but  one  industry 
dependent  upon  electricity  for  its  product.  That  was 
the  Pittsburg  Reduction  Company,  now  the  Aluminum 
Company  of  America.  TTie  Niagara  Falls  Power  Com- 
pany then  had  only  three  generators  in  operation.  Now 
there  are  twenty,  most  of  them  vastly  larger  than  the 
first  units  in  operation.  Yet,  Mr.  FitzGerald  said,  there 
is  not  sufficient  power  to  meet  the  requirements  of  in- 
dustrial establishments  on  the  American  side  of  the 
Niagara  River.  He  told  of  the  development  of  the 
aluminum  industry  and  of  the  artificial  abrasive  in- 
dustry and  of  other  industries  that  have  come  as  the 
result  of  cheap  and  abundant  power. 

"The  Carborundum  Company  and  the  Norton  Com- 
pany both  have  branch  plants  in  Germany,"  said  Mr. 
FitzGerald,  "and  they  are  of  the  utmost  importance  to 
the  German  Empire  in  this  world-war.  Germany  could 
scarcely  get  along  without  them.  The  Norwegians  are 
receiving  the  aid  of  the  government  in  the  establish- 
ment of  electrochemical  industries  in  that  country  and 
no  doubt  the  Germans  have  plants  of  that  nature  in 
Norway.  It  is  possible  to  manufacture  products  in 
Norway  and  sell  them  in  New  Y'ork  City  as  cheaply  as 
those  that  are  products  of  Niagara  electrochemical  in- 
dustries. So  the  great  importance  of  not  forcing  the 
shortage  of  Niagara  products  is  apparent." 

Mr.  FitzGerald  spoke  on  the  importance  of  the  ni- 
trates and  of  the  necessity  in  the  United  States  of 
developing  the  fixation  of  atmospheric  nitrogen.  The 
American  Cyanamid  Company  of  Niagara  Falls.  Ont., 
has  greatly  enlarged  its  plant,  he  said,  and  all  of  the 
company's  products  of  nitrates  come  to  the  United 
States  as  fertilizers.    The  speaker  said  that  the  United 
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States  is  (lepeiuleiit  upoii.CKiliJ'crt-iita  ujtrates  and  added 
that  without  nitrates  no  nation. could. dereiul  itself  with 
arms.  Mr.  PMtztJerald  declared. Jthut  although  the  Cana- 
dian nitrate  plant  across  the  ri.v,er.  is  not  prgducing 
nitric  acid  for  the  nianuJacturc-.ol"  munitions,  there  is  a 
strong  possibility  that  it  \vJli,,dci<.so  within,  the  near 
future.  Given  plenty  of  power,.  Mr..  FitzGerald  isaid 
Niagara  Falls  electrwhemists  could,  by  developing  the 
fi.vation  of  atmospheric  nitrogen  make  the  United  States 
absolutely  independent  in  the  matter  .of  nitrates. 

"I  have  investigated'  the  ppjJsitiiU.ties  of  establishing 
a  large  electrochemical  industry  in., the  State  of  Utah, 
where  power  is  abundant,  but,  despite  thjs  considera- 
tion, I  found  it  wxHild  cost  more  to  mairlfet  the  product 
manufactured  there  than  if  it  was  manufactured  in 
Norway,"  said  Mr.  FitzGerald^ 

Among  others  who  appeared  before-  the  joint  state 
committee  were  Dr.  E.  G.  Acheson  of  the  Aqheson; 
Graphite  Company ;  Frank  J.  Tone  of  the  Cairfeorimdum 
Company;  W.  A.  Jamieson  of  the  Wtlli&m  iA.\.Rog;€rs 
Company;  W:  L.  Bliss  of  the  United  'States  Heat  &v 
Light  Corporation;  Max  Mauran  of  the  CastnenEJeetro- 
lytic  Alkali  Company ;  H.  G.  Akers  of  Toronto^  ^'  Arn- 
son,  vice-president  of  the  Hydro-Electrte  •Assoe'iation ; 
Peter  A.  Porter,  Jumes  S.  Simmons  andothetr^- who  have 
taken  an  active  interest  in  the  campaigj»"forrgi*eater 
development  of  \^ter  power. 

The  first  intimation  that  the  power  ysitnafcion'  has 
become  so  aoute  was  given-  by  Dr.- E.  Gc  Acheson-  of 
the  Acheson  Graphite  Company.  Dr.  Acheson-said'his 
company  has  contracted  for  QOOO'^hp.  to  be  generated' at 
the  new  steam  generating  plant  of  the  Buffa:lo  -General 
Electric  Company,,  ot  Buffalo,  N.' Yv  AdditiipHftL power 
will  make  it  possible  for  the  AchesonHG'eaphiiedCOnWftny 
to  double  the-eapaeity^of.  its  plant. 

Need-op-  More  Power  -Shown-  - 

Frank  J.  Tone  ofe  thfe  Carborundum  C^nipany,  said 
that  the  inability  o$  Atneriieanrmanufacturers-  to -obtain 
power  was  foreijig  .American  industry  to  Canada-  and 
European  countries.  He  said  that  not  only  the>  Carbor- 
undum Company  but  other  Niagara  Falls'  industries 
have  established  iarge  branches  on  the  Canadian-  side 
of  the  river  and  that  one  braneh' has  been  es-tablished 
in  Germany.  He  said  that  hie  company  uses  10?000  hp. 
and  needed  that  much  more,  but  is  unable  to  get  it. 
Other  Falls  industries  faee  the  same  situation. 

"Doubling  and  even  -tripling-  the  diversion-  of  water 
at  Niagara  Falls  for  power  development  would  not  im- 
pair the  scenic  beauty  of  the  cataract,"  said"  W".  A. 
Jamieson  of  the  William  A:  Rogers  Company,  a  large 
silver-plating  establishment.  "We  want  to  double  our 
capacity  but  owing ^to- the  gveat  shortage  of  power  we 
are  operating  far  below,  our -maximum.  If  we  used 
steam  generated  electricity  rather  than  Niagara  power 
the  cost  of  producing  our  -products  would  increase  225' 
per  cent." 

Former  Representative  PBter  A.  Porter  told  of  the- 
Junior  Niagara  plan  of  power  development  which  has 
been  submitted  to  the  Canadian  government  for  in- 
vestigation and  approval!  This  plan  calls  for  the  con- 
struction of  a  dam  in  the  lower  gorge  for  the  purpose 
of  generating  2,000,000  iip.  James  S.  Simmons,  former 
representative  from  Niagara  Falls,  also  told  of  plans 
of  the  Lower  Niagara  River  Power  Company. 

W.  L.  Bliss  of  the  United  States  Heat  &  Light 
Corporation  told  the  committee  that  while  his  company 
was  not  one  of  the  large  users  of  Niagara  power,  taking 
only  1000  hp.,  the  cutting  off  of  the  supply  of  cheap 
power  would  put  one  branch  of  the  company's  business 
out  of  existence.  He  declared  that  without  cheap  Ni- 
agara power  it  would  be  impossible  to  operate  the 
storage  battery  department,  one  of  the  most  important 


phases  of  the  firm's  activities.     He  said  his  company 
has  been  fortunate  in  obtaining  an  additional  1000  hp.,. 
and  with   this  additional  power  the  company   will   in-, 
crease  its  working  force  to  more  than  20QO  men. 

Unable    to    obtain    additional    electric    power,    Max  ^ 
Mauran  of  the  Cavstner  Electrolytic  Alkali  Company  told 
the    committee    hi.3    company's    operations    are    being  - 
greatjy  curtailed..    The  infdustry  is  npw.v-utiJizing  10,000  .. 
hp.   and   anpther.- block  of  the  sanje  size  could  ,- easily 
be  used, 

Officer?  of  the  Hydro-Electric  Association: of  Niagara  , 
Falls,  who  appeared  before  the  committee,  advocated  • 
state  development  of  power  at  Niagara  Falls.  They  told  ' 
of  the  P.lan.  of  th^  submerged  power  station  underneath  . 
the  American,  Prospect  Park  costing  upward  of  $5,000,-  . 
OQQ.,  The  association  alsoxadvocated  the  creation  of  a  • 
Hydro-Electric  Commission  similar  to  the  Ontario  body, 
but  Senator  Thompsoji  said  he  did  not  believe  the  time  - 
was  propitious  for- state  development. 

H.  G.  Akers  of  Toronto,  Ont.,  an  electrical  engineer 
associated  with  the  Ontario  Hydro-Electric. Commission,- 
attended  the  hearing,  simply  to  obtaiur  information  as 
to    the    demands    of    Ameri-can    industries    as    regards'- 
future  power  developments.    Mr.  Akers  expressed  'him- 
self in  favor  of  a  joint  conference  between  representa- 
tives of  the  United  States  and.  Canada  for  a  new  in- 
ternational treaty  regarding  water-diversion  for  power  - 
purposes  and  said  the  two  countries  could  develop  all 
the  power  of  th?  Niagara  and  St.  Lawrence  rivers-  that 
could  be  made  available  for  use  and  ^said  that  the  On^. 
tario  commission- is  desirious  of  bringing -about  such' a  . 
joint  conference." 

At  the  close  of  the  hearings  Chairman  Thompson  -said  • 
that  a  bill  w-ijl  bie  introduced 'in  Congress  which  would 
give  New  York  State  absolute  control  of  water  diversion -i, 
for  electrical  development. 


Street  Lighting  Rate  Cut  by  Commission -, 

The  Milwaukee  Light,  Heat  &  Traction  Company  will 
have  to  reduce  its  rates  for  emergency  street  lights  from 
$47.40  per  lamp  per  year  to  $40  a  year. 

The  Wisconsin  Railroad  Commission  issued  an  order 
last  week  requiring  the  company  to  make  the  reduction  i 
within  thirty  days.     The  company  must  also  turn  the  . 
lights  on  and  off. 

"The  action  of  the  commission  completely  sustains  the  > 
city's -lighting,  engineers,  Vaughn>  Meyer-&"Sweet,"  said' 
Commissioner  Simmons.     "The  ci4;y's  experts  held  thatv 
a  rate  of  $38;per  lamp  would  be  justified.-  With  the  re- 
quiremei>t  that  the  company  must  turn  the  lights  on  - 
androff,  the  commission's  figure  approximates  this  rate."  ■ 

The  city  will  save  between  $700  ^nd  $800  by  the  com- 
mission's  decision,   there   being   about    100   emergency 
lamps  in  operation.    The  city  brought  action  against  the  . 
con^pany  ta^reduce  its  rate  last  December.- 


Permits? Issued  for  Los  Angeks  Municipal^ 

Substation, 

On  July  27  the  city  of  Lps  Angeks  issued  a  building  ;^ 
p^rf^iitt  for  a  $50„PQO  ^muflicipal  substation,  to  be  erected  " 
on  St.  JQhn  Street  in  the  northern  part  of  the  city. 
This   statiqn   will   step   diown  the   100,000-vqlt  current 
from- the  trftfismission  line,  nearjug  completion,  from;, 
plant  No.  1  in  San  Francisquito  canyon>  and  i will  dis- 
tribute it  to^local  distri-bi4;ing  stations.    Two  municipal 
distributingf^stations  aye  now  being  built  in  the  city,  one 
in   the   Hollywood',  district", apdi^  one    in   thg   Garyanza., 
district.' 
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PORTABLE  MACHINE 

SHOP  FOR  U.  S.  ARMY 

Gasoline  Driven  Generator  Supplies  Energy  to  Motor 

Operated  Machine  Tools  Carried  on  Motor 

Truck— Outfit  Similar  to  Th^t  U^ed 

on  Continental  Battlefield 

The  portable  machine  shop  shown  in  the  accompany- 
ing illustrations,  which  is  similar  in  every  respect  to 
the  ones  now  in  use  on  the  continental  battlefields,  has 
recently  been  completed  for  the  United  States  Army. 
This  motor  truck  carries  a  complete  electric  generating 
outfit  which  operates  the  motors  that  drive  the  machine 
tools  and  also  lights  the  shop.  The  generating  unit 
with  its  switchboard  is  shown  in  Fig.  2.  It  consists  of 
a  10.5-hp.,  four-cylinder  gasoline  engine  direct  con- 
nected to  a  5-kw.,  110-volt,  direct-current  generator, 
which  operates  at  1200  r.p.m.  The  engine  is  water- 
cooled  and  supplied  with  fuel  from  a  tank  carried  be- 
neath the  floor  of  the  truck.  The  radiator  and  fan  for 
the  engine  can  be  seen  in  the  background  of  Fig.  2. 

The  armature  core  of  the  generator  is  of  the  iron- 
clad, slotted  drum  type,  with  ventilating  spacers  to 
insure  good  air  circulation.  The  armature  coils  are 
made  of  a  single  length  of  bar  copper  of  the  shortest 
possible  length  to  decrease  copper  losses.  These  coils 
are  interchangeable,  allowing  repairs  to  be  made  very 
quickly.  The  armature  is  banded  with  phosphor-bronze 
wire,  impregnated  and  baked.  Other  details  of  the  gen- 
erator are  of  rugged  design  to  insure  good  wearing 
qualities.  Additional  ventilation  is  furnished  by  a  ven- 
tilator back  of  the  armature  which  is  constructed  so  as 
to  assist  the  natural  circulation.  The  net  weight  of 
the  generator  is  500  lb.  The  complete  motor-generator 
set  weighs  900  lb. 

The  switchboard  is  enameled  slate  and  carries  a  250- 
volt,  direct-current  voltmeter,  a  75-amp.  ammeter,  two 
75-amp.  circuit  breakers,  a  field  rheostat  and  the  usual 
switches  and  lights.  The  ignition  batteries  of  the  truck 
are  charged  through  resistance,  controlled  by  separate 
switches'.  The  wiring  from  the  board  to  the  various 
machines  and  lights  is  carried  in  rigid  steel  conduit. 
Outlets  are  provided  for  five  ceiling  lights  for  machines, 
two  for  extra  lights  and  one  for  the  portable  electric 
drill. 

The   lathe,   drill   press   and   bench   grinder   are   each 
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FIG.    1 — UNITED    STATES    ARMY    MOTOR    TRUCK    WHICH    CARRIES 
MOTOR  DRIVEN    MACHINE  TOOLS 

operated  by  a  1.0-hp.,  110-volt  motor.  The  lathe  has  a 
13-in.  swing  and  a  60-in.  bed.  The  20-in.  drill  press  is 
arranged  with  back  gears  and  power  feed.  In  addition 
to  this  equipment  the  truck  carries  a  forge,  anvil,  arbor 
presses,  work  bench,  vises  and  a  complete  assortment 
of  machinists'  and  blacksmiths'  tools.     Over. 250  items 


are  included  in  the  equipment,  among  the  interesting 
features  of  which  are  an  electric  vulcanizing  apparatus 
and  a  complete  oxy-acetylene  welding  set  for  making 
quick  repairs  in  iron  work. 

the  motor  truck  chassis  is  a  standard  3-ton,  heavy- 


FIG.    2 — THE    5-KW.    ENGINE    DRIVEN    GENERATOR    WHICH    SUP- 
PLIES  ENERGY   TO    THE    MOTORS    AND    LAMPS 

duty  design  made  by  the  Peerless  Motor  Car  Company 
of  Cleveland,  Ohio.  It  has  a  British  army  type  of 
driver's  seat  suitable  for  four  men,  and  is  equipped 
with  a  varied  assortment  of  motor  accessories.  A  spe- 
cial substantial  body  is  provided  which  has  sectional 
sides  that  lower  to  the  plane  of  the  truck  floor  and  raise 
to  the  level  of  the  roof,  as  may  be  seen  in  an  accompany- 
ing illustration.  Cabinets  for  storing  small  tools  and 
supplies  are  built  into  the  front  end  of  the  body. 

The  entire  equipment  is  compactly  arranged  and  can 
be  entirely  enclosed  by  means  of  hinged  shutters  on  the 
sides  and  rear  as  shown  in  Fig.  1. 


A  High  Speed  Squirrel  Cage  Winding 
In  an  induction  motor  winding  patent.  No.  1,191,209, 
issued  to  the  Westinghouse  Electric  &l  Manufacturing 
Company,  Frederick  S.  Martin  proposes  splitting  cop- 
per strips  so  as  to  form  loops  which,  when  expanded  to 
embrace  the  requisite  number  of  slots,  can  be  intercon- 


INDUCTION     MOTOR    WINDING 

nected  at  the  unsplit  portions  so  as  to  form  a  short- 
circuited  winding.  The  slotted  strips  have  notches  at 
their  ends  into  which  short-circuiting  end  rings  are 
Sprung.  The  whole  forms  thereby  a  squirrel  cage  wind- 
ing which  will  very  easily  withstand  high  speed  operat- 
ing conditions. 
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Census  of  Electrical  Machinery,  Apparatus  and 

Supplies 

Statistics  Gathered  by  Department  of  Commerce   for    1914   Shows   Output  of   $359,412,676, 
an  Increase  of  50  Per  Cent  Over  1909 — Batteries  and   Heating  Apparatus 

Show  Great  Gains 


A  SUMMARY  of  the  general  results  of  the  1914  cen- 
sus of  manufactures  with  respect  to  the  electrical- 
machinery  industry  has  been  issued  by  Director  Sam  L. 
Rogers  of  the  Bureau  of  the  Census,  Department  of  Com- 
merce. It  consists  of  a  statement  of  the  quantities  and 
values  of  the  products  manufactured,  prepared  under  the 
direction  of  William  M.  Steuart,  chief  statistician  for 
manufactures.  The  figures  are  preliminary  and  are  sub- 
ject to  such  change  and  correction  as  may  become 
necessary  upon  further  examination  of  the  original  re- 
ports. 

The  statistics  for  1914  cover  a  period  of  depression 
due  to  the  outbreak  of  the  European  war,  from  which 
the  industry  has  since  fully  recovered. 

Establishments  Reported  and  Value  of  Products 

Reports  were  received  from  1121  establishments  en- 
gaged in  this  industry  in  1914,  with  products  valued  at 
$359,412,676.  Of  these  establishments,  the  principal 
business  of  1030  was  the  manufacture  of  electrical  ma- 
chinery, apparatus,  and  supplies,  and  ninety-one,  which 
were  engaged  primarily  in  other  lines  of  manufacture, 
produced  electrical  machinery  and  apparatus  to  the  value 
of  $24,261,961. 

At  the  census  of  1909  there  were  reported  1151  estab- 
lishments, with  products  valued  at  $240,037,479.  Of 
these,  1009  were  engaged  primarily  in  the  manufacture 
of  electrical  machinery,  apparatus,  and  the  supplies,  and 
142  manufactured  such  commodities  to  the  value  of 
$18,728,916  as  subsidiary  products. 

Although  the  total  number  of  establishments  reported 
in  1914  was  smaller  by  thirty  than  the  corresponding 
number  in  1909,  the  number  of  establishments  engaged 
primarily  in  this  industry  increased  by  twenty-one  and 
the  total  value  of  products  exceeded  that  in  1909  by 
$119,375,197,  or  49.7  per  cent. 

It  is  to  be  noted  that  these  statistics  do  not  cover 
porcelain  electrical  supplies,  manufactured  by  the  clay- 
working  industries — valued  at  $4,130,270  in  1914,  as 
reported  by  the  Geological  Survey — nor  globes  and  bat- 
tery jars,  manufactured  in  glass  works. 

Dynamos  and  Transformers 

The  output  of  dynamos,  including  parts  and  supplies, 
in  1914  was  valued  at  $23,233,437,  representing  an  in- 
crease of  $6,001,633,  or  34.8  per  cent  over  the  corre- 
sponding value  for  1909.  Under  this  head  are  included 
dynamotors,  motor-generators,  boosters,  rotary  con- 
verters, double-current  generators,  etc.,  8393  in  num- 
ber, with  an  aggregate  capacity  of  780,009  kw.  and 
valued  at  $5,367,895,  representing  increases  of  266.3 
per  cent  in  number,  164.3  per  cent  in  capacity,  and  70.2 
per  cent  in  value,  as  compared  with  the  1909  figures. 

Under  the  head  of  direct-current  dynamos  there  were 
reported  208,548  small  dynamos  and  automobile  starter- 
generator  sets,  valued  at  $5,933,273,  but  this  is  not  to 
be  taken  as  the  total  output  of  such  devices,  since  it  is 
apparent  that  they  were  reported  by  the  manufacturers 
in  some  cases  with  "motors  for  automobiles,"  and  in 
other  cases  with  unclassified  electrical  machinery. 

The  transformers  manufactured  in  1914  aggregated 
115.843  in  number,  with  2,644,794  kw.  capacity,  and 
were  valued  at  $13,120,065.  The  increase  as  compared 
with  1909  amounted  to  51  per  cent  in  number,  61.7  per 


cent  in  capacity,  and  49.1  per  cent  in  value.  The  1914 
total  comprised  110,177  machines  of  less  than  50-kw. 
capacity,  valued  at  $7,316,615;  4857  of  from  50  to 
500-kw.  capacity,  valued  at  $2,625,414;  and  809  of 
500-kw.  and  over  valued  at  $3,178,036. 

Motors 

The  1914  output  of  motors,  including  parts  and  sup- 
plies,  was   valued  at  $44,176,235,   representing  an   in- 
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crease  of  $12,088,753,  or  37.7  per  cent  over  the  corre- 
sponding figure  for  1909.  Motors  made  in  1914  for 
industrial  power  and  for  railway  use  numbered  417,992, 
had  an  aggregate  capacity  of  2,882,795  hp.,  and  were 
valued  at  $32,286,149.  The  percentages  of  increase  in 
number,  horsepower  and  value  as  compared  with  1909 
were  62.5,  19.6  and  31.2  respectively.  Of  motors  for 
automobiles,  11,880,  having  an  aggregate  horsepower 
of  36,858  and  valued  at  $1,351,442,  were  produced  in 
1914. 

Miscellaneous  Products 

Other  products  reported  for  1914  were:  Light  and 
power  switchboards,  panel  boards,  and  cut-out  cabinets, 
valued  at  $8,989,111,  representing  an  increase  of  50.5 
per  cent  over  the  corresponding  value  for  1909;  bat- 
teries, storage  and  primary,  and  parts  and  supplies,  $23,- 
402,455,  an  increase  of  120.5  per  cent;  incandescent 
lamps,  $17,350,385,  an  increase  of  10.4  per  cent;  arc 
lamps,  searchlights,  projectors,  and  focusing  lamps, 
$2,823,687,  an  increase  of  6.8  per  cent;  telephones, 
telephone  switchboards,  and  parts  and  supplies,  $22,- 
815,640,  an  increase  of  60  per  cent;  telegraph  apparatus, 
including  wireless,  switchboards,  and  parts  and  sup- 
plies, $2,248,375,  an  increase  of  14.9  per  cent;  electric 
heating  apparatus,  including  air  heaters,  cooking  de- 
vices, flat-irons,  and  welding  apparatus,  $4,034,436,  an 
increase  of  106.5  per  cent;  electric  measuring  instru- 
ments, $8,786,506,  an  increase  of  12.6  per  cent;  elec- 
trical therapeutic  apparatus,  $2,653,098,  an  increase  of 
139.5  per  cent;  insulated  wires  and  cables,  $69,505,573, 
an  increase  of  34.6  per  cent;  electric  conduits,  under- 
ground and  interior,  $4,874,709,  a  decrease  of  4.4  per 
cent;  magneto-ignition  apparatus,  spark  plugs,  coils, 
etc.,  $22,260,847,  an  increase  of  265.4  per  cent;  electric 


August  5,  1916 


ELECTRICAL    WORLD 


265 


switches,  signals,  and  attachments,  $6,393,551,  an  in- 
crease of  18.9  per  cent;  carbons  for  furnace,  lighting, 
brushes,  battery,  etc.,  $3,602,741,  an  increase  of  86.2 
per  cent;  annunciators,  $263,806,  an  increase  of  12  per 


locomotives,  mine  and  railway,  of  which  there  were  re- 
ported 900,  valued  at  $3,720,914. 

The  value  of  all  products  not  of  an  electrical  charac- 
ter, including  custom  work  and  repairing,  in  1914  was 


ELECTRICAL    MACHINERY,    APPARATUS,    AND    SUPPLIES — COMPARATIVE  STATISTICS:     1914  AND  1909 


Number  of  establishments. 


Total  value. 


Dynamos,  value 

Direct  current — • 
Small  dynamos  and  automobile  starter-generator 
sets — 

Number 

Value 

Ail  other,  including  generators  for  direct  connec 
tion  to  steam  turbines — 

Number 

Kilowatt  capacity 

Value 

Alternating  current,  including  generators  for  direct 
connection  to  steam  turbines — 

Number 

Kilowatt  capacity 

Value 

Dynamotors,    motor-generators,    boosters,    rotary 
converters,  double-current  generators,  etc. — 

Number 

Kilowatt  capacity 

Value 

Parts  and  supplies 

Transformers,  value 


Under  50  kw. — 

Number 

Kilowatt  capacity 

Value 

50  to  500  kw.— 

Number 

Kilowatt  capacity 

Value 

500  kw.  and  over — 

Number 

Kilowatt  capacity 

Value 

Rheostats,  resistances,  controllers,  motor-starting  and 
speed-controlling  devices,  feeder-potential  regulators, 

and  react  ances 

Generator-voltage  regulators 

Rectifying  apparatus  (including  rotating  commutators, 
electric   valves,   mercury   rectifiers,   and   vibrating 

commutators) 

Switchboards,  panel  boards,  and  cutout  cabinets  for 

light  and  power 

Motors,  value 


1,121 


1,151 


$359,412,676  8240,037.479 


$23,233,437  $17,231,804 


208,545 
,9.33,273 


9,633 
221,221 
,967,465 


2,512 
,188,005 
,437,445 


8,393 
780,009 
367,895 
527,359 
120,065 


110 

762, 
$7,316, 

4, 

544, 

$2,625, 


1,337 
$3,178 


$9,543, 

$245, 


I         13,882 

414,222 

$4,710,524 


2,909 

991,728 

$8,370,524 


2,291 

295,079 

$3,154,733 

$996,023 

$8,801,019 


,177 
,707 
,615 

,857!l 

.443 

,414 

809 
644 
036 


72,776 
577,408 
,184,832 


3,953 
,058,021 
,616,187 


$147,965 


Direct  current  for  industrial  power  and  railways — 

Number 

Horsepower 

Value 

Alternating  current  for  industrial  power  and  rail- 
ways— 

Number 

Horsepower 

Value 

For  automobiles — ^ 

Number 

Horsepower 

Value 

For  fans 

For  miscellaneous  uses 

Motor  parts  and  suppUea 

Batt  eries,  parts,  and  supplies,  value 


$8,989, 
$44,176, 


3$2, 


674,963 


971,804 
087,482 


Per  Cent 

ofln- 

crease.- 

1909-1914 


2.6 


49.7 


34  8 


-13.6 
19.8 
-11.1 


266.3 
164.3 
70.2 
53.3 
49.1 


51.4 
32.1 

74.8 


43.3 
77.9 
25.7 


133,492 

980,8201 

$13,316,489]        257,223 

2,410,369 

284,,500!  $24,604,938 
1,901,9" 
$18,969,660|J 

11,880  2,796 

36,858  12,471 

$1,351,4421  $294,152 

$4,835,850'  .52,450,739 

$1,190,564,  $1,942,874 

$4,512,2301  S2, 794, 779 
$23,402,455  $10,612,470 


Storage — 

Value  of  batteries $10,615,150'  $4,243,984 

'  ■  "      "    "  ■  23,119,331 

$434,225 


Weight  of  plates,  pounds I  41,079,04 

Value  of  parts  and  supplies i  $2,465,814 

Primary — 

Liquid  and  testing- 
Number 

Value 

Dry- 
Number 


306,351 
$802, 525 I 


344,650 
$729,513 


71,092,438   33,988,881 


50  5 
37  7 


62.5 
19.6 


31.2 


97.3 

-38.7 
61.5 
120.5 


150  1 

77.7 
467.9 


-11.1 
10.1 


109.2 


Per  Cent 
of  In- 
crease,' 
1909-1014 


Dry- 
Value 

Value  of  parts  and  supplies 
Carbons  I  including  furnace,  lighting,  brushes,  battery, 

and  miscellaneous) 
Arc  lamps: 
With  luminous  or  metallic  arcs — 

Number 

Value 

With  flame  arcs — 

Number 

Value 

With  carbon  arcs — 

Number 

Value 

Searchlights,  projectors,  and  focusing  lamps 
Incandescent  lamps,  value 

Tungsten — 

Number 

\^alue 

Carbon  filament  — 

Number 

Value 

Gem,  vacuum  and  vapor,  nitrogen,  glower  and  tan 

talum 

Decorative  and  miniature  lamps.  X-ray  bulbs,  va 
cuum  tubes,  etc 
Sockets,  receptacles,  ba.ses,  etc 
Electric  lighting  fixtures^ 
Telegraph  apparatus,  value 

Intelligence  (key,  sounder,  etc.) 
Police,  fire,  district,  etc 
Wireless  apparatus 

Switchboards  and  telegraph  parts  and  supplies 
Telephone  apparatus,  value 


Substation  instruments- 
Central  battery,  value 
Magneto,  value 
Interior  systems — 

Number 

Value 

Central  switchboards — 
Manual — 
Central  battery,  value 
Magneto,  value 

Automatic 

Private  branch  exchange  switchboards- 
Number 

Value 

Parts  and  supplies 
Electric  heating  apparatus,  value 

.Air  heaters,  including  those  for  cars 
Cooking  devices — 

Stoves  and  ranges 

Miscellaneous  cooking  device: 

Flat  irons 

Welding  apparatus  (not  including  the  motor-gener 

ator  set) 

Electric  measuring  instniments,  value 


Station  apparatus 

Testing  and  scientific 

Meters  for  consumers'  circuits 
Electric  locomotives,  mine  and  railway 

Number 

Value 

Electrical  therapeutic  apparatus 
Magneto-ignition  apparaius,  sparks,  coils,  etc 
Electric  switches,  signals,  and  attachments 

Annunciators 

Electric-  clocks  and  time  mechanisms 

Insulated  wire  and  cables' 

Electric  conduits  (underground  and  interior) 

Lightning  arresters 

Fuses 

Circuit  fitting.-'  of  all  kinds 

.\11  other  electrical  machinery,  apparatus  and  supplies 
All  other  product.^,  including  amount  received  for  cus- 
tom work  and  repairing 


'Includes,  for  1914,  number  and   output  of  ninety-one  establishments   engaged   primarily  in  other  lines  of  industry,  but  which  manufactured  electrical  machinery,  apparatus,  and 
supplies  valued  at  $24,261,961;  and  for  1909,  number  and  outputof  142  similar  establishments  which  made  electrical  machinery,  apparatu.*,  and  supplies  to  the  value  of  $18,728,916. 
=.\  minus  sign  (— )  denotes  decrease. 
^Rheostats  and  resistances  only. 
''Figures  not  available. 

'Includes  a  considerable  number  of  starting  motors  for  gasolines  automobiles,  not  separately  reported  as  such. 
'Not  including  fixtures  made  by  establishments  engaged  primarily  in  the  manufacture  of  gas  and  electric  fixtures. 
'Including  insulated  wire  made  in  wire-drawing  mills. 


cent;  electric  clocks  and  time  mechanisms,  $410,774,  an 
increase  of  16.5  per  cent;  and  various  other  kinds  of 
electric  equipment,  including  sockets,  receptacles  and 
bases,  some  electric  lighting  fixtures,  lightning  ar- 
resters, fuses,  circuit  fittings,  and  unclassified  electric 
machinery,  apparatus,  and  supplies,  $44,907,658,  an  in- 
crease of  56.3  per  cent.    The  last  item  includes  electric 


$23,623,244,  representing  an  increase  of  33  per  cent  as 
compared  with  1909. 

The  comparative  statistics  for  1914  and  1909  are 
summarized  in  the  table  published  above. 

Of  the  1121  establishments  reported  for  1914,  over 
half  were  located  in  New  York,  Illinois  and  Ohio,  the 
largest  electrical  manufacturing  states. 
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Issuance  of  Stock  for  Purposes  of  Consolidation 

Illinois  Commission  in  Recent  Merger  Case  Provides  for  Informing  the  Investing  Public 

of  the  Conditions  Under  Which  the  Stock  Is  Issued  by  Means  of  a 

Recital  Printed  on  Each  Certificate 

TN  the  matter  of  the  application  of  Illinois  Northern  fault}-    management,    bad    investments,    unlucky   opera-       ' 

XUtUities  Company,   P'reeport  Railway  &  Light  Com-  tions,  receivership  and  forced  sale.     Upon  reorganiza-      ■' 

pany    and    Tri-County    Light    &    Power    Company    for  tion  it  is  essential  that  some  properly  constituted  ad- 

the  consent  and  approval  of  the  State  Public  Utilities  ministrative   body   should   carefully    scrutinize   all   the 

Commission  of.  Illinois  to  the  consolidation  of  said  corn-  details  by  which  it  is  purposed  to  place  the  defunct  cor-      ' 

panics  and  for  authority,  in  furtherance  of  said  consoli-  poration   on   a  proper  financial  basis,   and  it  is  quite 

dation,    to    issue   stock    of   the   consolidated   company,  natural  that  the  best  criterion  for  guidance  in  a  reor- 

Commissioner  Walter  A.  Shaw,  the  engineering  mem-  ganization  is  a  valuation  of  the  corporation's  tangible 

ber  of  the  Illinpis  Commission,  following  the  filing  of  property.     In  consolidations,  however,  the  public  itself 

a  dissenting  opinion  on  the  part  of  Commissioners  Funk  is  often  the  beneficiary,  and  the  Legislature,  in  recog- 

and    Yates,   filed   a  concurring   opinion,   which ,  throws  nizing  the  many  purposes  for  which  consolidation  may 

extepsiv^^.  light  upon  the  propriety  of  the  issuance  of  be  legitimate,  quite  wisely  refrained  from  making  re- 

securities  in  consolidations  of  public  utilities.    '  quirements  to  which  it  would  be  difficult  to  conform 

The  petitioners  sought  approval  of  a  consolidation  of  in  effecting  a  consolidation.     It  is  only  fair  to  assume 

three   corporations   engaged    in    furnishing   electricity,  that,  had  the  Legislature  deemed  it  proper  to  require 

gas,, heat,  and  street  car  transportation  in  the  north-  valuations  to  be  made  upon  a  consolidation  of  utility 

western  portion  of  Illinois,  and  which  have  outstanding  properties,  it  would  have  distinctly  said  so,  and  would 

capital  stock  totaling  $8,191,300,  divided  as  follows':  not  have  left  to  this  commission  the  determination  of 

1.  Illinois  Northern  Utilities  Company $7  000  000  *^®  ^^^®  ^^^^^  wherein  such  a  valuation  may  be  neces- 

l'  ZI^j2?^^%  M^^^  "^'iPower  Co..  ......;■.:::■.: :::::      '34o;(Joo.  sary  to  protect  the  rights  of  the  public.     The  Legisla- 

3.   Freeport   Railway   &   Light    Company.. 851300"  i.  •  4.\-  ^^.       ^■      -^     \c    ^.^.       i         i 

'  ture,  moreover,  in  stating  the  limit  of  the  legal  cap- 

'^^^^^ $8,191,300  italization  of  consolidated  utilities,  undoubtedly  had  in 

In  addition  to  the  bonded  indebtedness,  which  it  is  mind  that  a  capitalization  of  anything  less  than  or  equal   .. 

not  proposed  to  change,  the  constituent  companies  have  *^  ^"^^  ^  ^^^^^  ^°"^^  ^®  proper, 
a  floating  indebtedness  of  $560,331.25,  which,  under  the  Public  Should  Benefit 

plan  of  the  consolidation  is  to  be  cancelled  and  extin-  „   ,  ,.,     .       .  ,  ,       ,  . 

guished,   without  the  issuance  of  additional   bonds  or  Before  a  consolidation  is  approved  by  this  commis- 

other  liens  upon  the  property  and  without  drawing  on  ^^^"'  ^*  ^^°"^^  appear  that  there  is  reasonable  proba- 

the  treasury  of  the  companies.  bility  that  the  public  depending  upon  the  underlying 

The  order  of  the  commission  authorizing  the  consoli-  companies  will  be  benefited  ultimately,  and  that  the  said 

dation  grants  permission  to  issue  $8,191  300  total  cap-  consolidation    reasonably    may    be    expected    to   better 

ital  stock  of  the  consolidated  corporation    provides  for  service  or  to  decrease  rates.     It  does  appear  here  that 

the  cancellation  of  the  floating  indebtedness  and  pre-  substantial    savings    in    operating,    general,   and   other  , 

scribes  that  each  certificate  of  stock  of  the  consolidated  expenses  will  result  from  the  consolidation.     It  is  also 

corporation  shall  contain  the  following  recital :  ^  ^^^^  ^^^^  ^  floating  debt,  amounting  to  $560,331.25, 

will  be  retired  at  once.    To  liquidate  this  floating  debt 

"The  iiiijnois  Northern  Utilities  Company  is  a  corporation  the   Underlying  Companies   Ordinarily   would   have   the 

formed  by  consolidation  of  the  Illinois  Northern  Utilities  right.  Under  the  law,  upon  application  to  and  approval 

Company,   Tri-County   Light    &   Power   Company   and   Free-  i.       j./ ■  •      •         \.       ■  -j-v,  u       a  %>^-+„l 

port  Railway  &  Light  Company,  as  authorized  by  the  State  ^^    ^^^^    COmmiSSlOn,    to    ISSUe    either    bonds    Or    capital 

Public  U,tilities  Commission  of  Illinois,  by  its  order  of  May  Stock     (or    both),    more    probably    bonds,    for    it    is    the 

31,  1916,  and  the  amount  of  stock  by  said  order  authorized  experience  of  this  commission  that  short-term  obliga- 

to  be  issued  on  such  consolidation  was  fixed  at  $8,191,300  tions  are  Ordinarily  retired  by  the  issuance  of  long-term    ■ 

(being,  an  amount  equal  to  the  aggregate  outstanding  stock  -j.  j.i  ■  ij  Tj?i.j.L.  ••  u    r, 

of  the  constituent  corporation,),  without  investigation  by  mterest-bearing   bonds.     In   fact,   the  commission  has 
said  commission  of  the  value  of  the.  assets  of  said  corpora-  already  authorized  the  issuance  of  bonds  to  refund  at 
tions.:^  least  a  part  of  this  floating  indebtedness,  and  this  previ- 
DiFFERENCE    BETWEEN    REORGANIZATION    AND  °"^  authority  is   revoked   in   granting  consent  to  the 
Consolidation  consolidation.    Were  the  underlying  companies  to  exer- 
cise their  undoubted  right  to  issue  such  bonds  in  lieu 
In  explaining  the  difference  between  a  reorganization  of  existing  floating  indebtedness  (amount  $560,331.25), 
and. a  consolidation,   according   to.  the   Illinois   Public  the  annual  fixed  charges  of  the  said  companies  would 
Service  Commission  act,  Mr.  Shaw  said:  be  increased  by  from  $25,000  to  $30,000,     These  fixed 
"Relative  to  reorganizations  of  public  utilities  in  this  charges,  by  reason  of  the  consolidation,  are  eliminated, 
State,  the  Legislature  has  spoken  quite  definitely,  and  with   obvious   ultimate  benefit  to  the  companies'  con- 
has  decreed  that  the  capitalization  shall  not  exceed  the  sumers  in  addition  to  material  savings  which  may  be 
fair  value  of  the  property  involved  in  a  reorganization ;  made  in  operating,  general,  and  other  expenses, 
but   relative   to   consolidations   of   public   utilities,   the  ,,       .^ 
Legislature  has  spoken  definitely  only  in  limiting  the                             Valuation  Not  Essential 
capitalization  to  an  amount  not  exceeding  the  sum  of          "It  is  argued  that  before  this  consolidation  is  allowed 
the  capital  stock  of  the  corporations  'consolidated.     No  and  before  new  capital  stock  to  the  amount  of  the  out- 
doubt  the  Legislature  foresaw  that  the  conditions  in-  standing  capital  stocks  of  the  underlying  companies  is 
volved  in  a  consolidatiori,  of  utilities  are  far  different  permitted  to  be  issued  in  replacement  of  the  latter,  a, 
from  the  conditions  prevalent  under  a  reorganization,  valuation  should  be  required,  and  that  the. total  securi- 
A    reorganization    generally    is   the   last   chapter   in   a  ties  authorized  should  not  exceed  the  value  dete|rmined. , 
corporate  history  embracing  a  period  of  poor  financing,  Neglecting   for  a  moment  the  technical  provisions  of 
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Section  22,.  controjling.  consolidations,  it  is  my  opinion 
that,  in  this  particular  case,  there  is  no  benefit  to  be 
derived  from  a  valuation, of  the,  segregated  properties 
involved  herein.  Who  is  to  be  benefited  by  a  limitation 
in  the  amount  of  outstanding, stock  of  the  consolidated 
company  to  .the_  value,  of,  the  property  as  appraised? 
Certainly  not  the  present 
stockholders.  The.  value  oi 
the  present  stock  to  its  hold- 
ers, is  deteriT;iined  _  largely 
by  the  annual  net  incpme 
therefrom,  influenced  .ito  a 
certain  degree  by  the  char- 
acter of  management  .and  by 
future  prospe<?ts.  Upon  con- 
solidation the.  income  enjoyed 
by  the  several  .  stockholders 
w^ould  not  be  afl[epted  by  the 
amount  of  consolidated  stock 
received  in  exchange  for  pres- 
ent; st.opk.;;.  If.  peychance  a 
stockholder  should  .receive  a 
lesser  amount  of  consolidated 
stock  in  exchange -for  his.  for- 
mer holdings-,  the  rate  of  re- 
turn on  the  consolidated  ^tock 
would  .  be  increased  ^pr<opor- 
tionately.  As  a  general  prop- 
osition, the  ,  value  of  stock 
to  the  investing  public  is 
measured  ^y  th^-  annual  divi- 
dends which  may  be  declared, 
or,  in  the;  absence  of-  divi- 
dends; by  the  prospects  which 
a  company  may  have  for  the 
earning  -of  dividends  in  the 
future,.  Whor  then  -will  be 
benefited?  If  any  one,  I  sur- 
mise it  would  be  the  innocent 
investor  and  purchaser  of  the 
future,  for    whose   protection 

provision  is  now  made  in  the  commission's  order  by  re- 
quiring that  th^re  be  stamped  upon  the  face  of  all  stock 
certificates  issued  by  the  consolidated  utility  the  recital 
before  given. 

Stamped  Stock  and  the  Investor   • 

"This  recital,  in  effect,  advises  all  prospective  pur- 
chaser-s  that  the^  stamped  stock-  is  issued  as  a  result  of 
a  merger,  that  the  total  amount  of  consolidated  stock 
is.  equal  vtO' the >  sum  of  the  outstanding  stocks  of  the 
underlying  companies,  and  that  no  valuation  has  been 
determined  by  this  commission.  Therefore,)  ample 
notice  regarding  the  conditions-  under  which  the  stock 
has  been  issued  is  given  to  all  prospective  purchasers 
of  the  new  ^tock  of  the  consolidated  company.  In  otheii 
words;,  the  investor  is  advised  fully  that  the  new  -stocl^ 
issue  is  no  more  valuable  and  ha?  no  more  property- 
behind  it  than  the  combined  stocks  of  the  underlying 
companies  which  it  replaces.  Conditions  respeciting  the 
property,  in  whiqh  ownership  is  represented  by'  the  out- 
standing stock,  are  not  changed  by  the  act  of  the  com- 
mission herein,  and  due  notice  of  the  essential  facts- 
is  given  to  future  -purchasers.  If  anything,  the;  invest- 
ing public  of  the  future  is  protected  to  a  greater  extent 
than  formerly,'  for  the  reason  that  it  is  now  advised 
by  a  recital  in  which-  the i commission  specifically  calls' 
attention  to  the  fact  tha^  no^valuation  has  been  ipiade  of 
a  property  in  which  it  (the. investing  publji^e')  is  buying. 
a  shareholder's  interest.  Such- a  notice  should  tend -to 
put  a  purchaser  «pon  Iiis  guard,  and  to  cause  hin?  to 
make  the  necessary  investigation  to  satisfy  hii^self 
as:  to  the   real   value   and   future   possibilities   of   the' 


I  Casting  the  Mantle  of  Charity  | 

I  Oyec  Past  Misdeeds  | 

i  I   do   not  believe   that  it  is  the  intent  of  0 

I  the  law  that  this  commission  should  under-  y 

I  take  to  correct  all  the  eyils  that  grow  under  .  | 

g  past   unregulated   conditions,   nor   that   this  | 

I  commission  act  retroactively,  so  to  speak,  | 

n  by  requiring  valuations  of  all  existing  utility  | 

I  properties  when  allowing  additional  securi-  | 

I  ties  to  cover  additions,  betterments,  etc.,  in  I 

I  all    cases  ^.  where    previously    existing    out-  | 

I  standing  securities  may  exceed  the  yalue  of  ,^,| 

I  the    tangible    property.    "Should    the    com-    *  j 

I  mission    adopt    a    policy    of    entering    upon  | 

g  valuation^,  whenever  security  issues  are,  in-  | 

I  volved,  it  is  predicted  that  a  gpneral  finan-,  | 

I  cial  upheaval  as  far  as  the  jjublic  utilities  | 

I  of  the  State  of  Illinois  are  concerned  would  | 

I  r    result,  thqrefrom.     In  the  final  analysis  the  | 

I  J    public  would  be  the  las^r.  -  I   believe  that  | 

I  the   lawias  written  intends  that  this   com-  | 

I  mission  should  see  that  new  security  issues  1 

I  -   of  existing  utilities   represent  actual  prop-,^  j 

i  >  erty,  and  that  the  law  does  not  contemplate  | 

I  ;  that  this  commission  should  concern  itself  j 

I  ;  with   past   issues    for   the    purpose    of    cor-  j 

1  ^  recting    the    evils    of    former    years.      This  | 

j  commission^  in  foUewing  the  law  as  I  be-  | 

I  lieve  it  intends,  by   insisting   that  new  se-  § 

I  curities   be    represented   by   property,   in    a  | 

I  reasonable   length    of    time   will    secure  an    •  1 

I  ^    adjustment    in    the    relation    between    out-,  i 

I  -    standing  securities  compared  with  value  of  1 

i  -    property.- — Walter  A.  Shaw-.  | 
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stock  in   which   he  contemplates   investing  his  money. 
Commission  Does  Not  Guarantee  Stock 

"As  to  protecting  the  investing  public,  is  it  not  rea- 
sonable to  assume  that  anybody  purchasing  or  contem- 
plating the  purchase  of  such  ^property  as  is  represented 

by    the    stocks    of    a    "public 
utility  will,  exercise  the  same 
reasonable  business  judgment 
as     would     be     expected     of 
a    person    making    other,,  in- 
vestments?    If  this  commis- 
sion,   by    its    order,    r^Q^i^^-*^ 
information     to     be     printed 
-upon  the  stock  certificate  and 
Calls    attention    to    pertinent 
ifacts   under  whi^h;the   stock 
is  allowed,  to  be  issued,  has  it 
not  fulfilled  its  public  duty  in 
safeguarding     the     investing 
/public?      If,    in   ^he   case   at 
bar,  it  is  to  be  contended  that 
a  valuation  ought  to  be  made 
of  the  properties  ,  of  the  un- 
derlying,  companies    in    order 
vto  determine  the  value  of  the 
property  to  be  used  as  a  basis 
;for  the  issuance  of  stock,  the 
^lassumption     must     be     made 
ithat  the  new  stock  (plus  other 
(Obligations)    exceeds  the  fair 
value  of  the  comJained   prop- 
.•erties.    If  this  assumptiQn  be 
irue,  and  s,hould  this  commis- 
jSion  for  that  reason  withhold, 
its  approval  of  the  proposed 
^consolidation,    ,  and  -thereby 
-prevent  -the    con^Qlidation,  it 
is  perfectly  obvious  that  the 
,  same  amount  4)f  .stock  would 
be     outstanding     subject     to 
sale.     As  far  as  the  investing  public  is  concerned,  the 
conditions  are  not  changed,  whether  or  not  the  consoli- 
dation is  consummated. 

Status  of  Securities  Previously  Issued 

"The  total  amount  of  securities  now  ifpund  to  have 
been  issued  by  public  utilities  has  developed  under  the 
laws- -of  this  state  prior  to  the  enactment  of  the  public 
utilities  1-aw.  •  The  act  which  created  this  commission 
provides  that  .stock  may  be  issued  for  the  acquisition 
of  (Property,  for  the  construction,  extension,  qr  improve- 
ment of,  or  addition  to,  the  facilities  of  §,  utili,ty,  for 
the  discharge  or  lawful  refunding  of  its  obligations,  or 
for  reirnbursement ;  hence;  it  would  appear  from  the 
record  in  this  case  that  the  underlying  companies  are 
justly  entitled  to  issue  securij^ies  for  existing  outstand- 
ing, obligations  to  the  amount- of  $560-,331.25,  provided 
application  be  made  to  this  commission  for  approval 
of  the  issuance  of  securities  for  taking  care  of  the  said 
amount,  and  provided-  further  that  proof  be  made  be- 
fore the  commission  that  the  said  amount  has  been 
expended  in  additions  and  betterments  to  the  properties, 
constituting  legal  obligation  of  the -constituent  comT 
panics. 

"Following  the  previous  holdings  of  the  Illinois  com- 
mission, there  can  exist  no  question  relative  to  the 
rights  of  the  underlying  companies  to  issue  additional 
securities,  either  stocks 'or  bond^.  -If  stock. were  issued 
in  lieu  of  the  said  floating  indebtedness  of  $560,331.25, 
the' same- would  be  stamped  with  the  approval  of  this 
commission,  and,  as  far  as  the  investing -public  is  con- 
cerned, it  would  be  accepted  prima  facie  that  this  par- 
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ticular  stock  which  bears  the  commission's  stamp  of 
approval  was  based  upon  value  to  the  amount  of  the 
issue  of  st(K'k.  Theoretically  speaking?,  this  is  true, 
inasmuch  as  the  par  value  of  stock  authorized  by  the 
commission  represents  actual  expenditures  for  improve- 
ments. But  the  real  value  of  the  said  stock,  even  though 
stamped  with  authentication  by  this  commission,  is  no 
greater  than  that  of  the  previously  existing  shares 
issued  under  olden  day  business  ethics.  It  is  true  that 
some  of  the  existing  water  in  the  stock  is  squeezed  out, 
owing  to  the  fact  that  the  new  solution  is  not  so  thor- 
oughly diluted,  but  it  will  be  several  years  before  the 
solvent  will  become  saturated  with  tangible  values. 
"As  an  example,  assume  a  quite  common  case  of  a 
company  which  has  been  capitalized  some  years  ago  at 
$100,000,  which  has  installed  plant  and  equipment  to 
the  value  of  $50,000,  and  which  has  issued  capital  stock 
to  the  full  amount  of  $100,000.  As  the  company  grows, 
improvements  and  betterments  costing  another  $100,000 
may  be  installed.  Meanwhile  a  regulatory  body  has 
been  established,  and  this  regulatory  body  authorized 
the  issuance  of  another  $100,000  of  capital  stock  against 
betterments  which  actually  cost  $100,000.  Now  there 
exists  a  condition  wherein  the  total  capitalization  is 
$200,000  based  on  property  costing  $150,000  to  install. 
The  initial  stock  ratio,  which  was  50  cents  on  the  dollar, 
in  mingling  with  the  new  stock  reached  a  ratio  of  75 
cents  on  the  dollar.  Likewise  the  new  stock  which  bears 
the  commission's  stamp  of  approval,  signifying  to  all 
intents  and  purposes  that  such  new  stock  represents 
actual  property  to  the  par  value  of  the  stock,  in  mingling 
with  the  old  stock  also  reaches  a  ratio  of  75  cents  on 
the  dollar.  Obviously,  without  a  reorganization,  the 
ratio  of  such  combined  stock  will  never  reach  unity,  but 
under  a  continuance  of  regulation  conditions  surely  will 
improve  with  time.  Despite  the  most  earnest  and 
painstaking  efforts  of  regulatory  bodies,  it  is  prac- 
tically impossible  to  remedy  in  a  jump  such  past  cor- 
poration practices  as  have  done  much  to  necessitate  the 
regulation  of  our  public  utilities.  During  the  transi- 
tion period  from  a  careless  past  to  a  better  future,  the 
investing  public  will  be  misled  if  it  assumes  without 
inquiry  that  the  authorization  which  this  commission 
causes  to  be  stamped  on  all  securities  issued  at  the 
present  time  by  public  utilities  is  a  guaranty  of  the 
value  of  tangible  property. 

Value  of  Stock  Determined  by  Earnings 
"I  am  somewhat  of  the  opinion  that  should  it  be 
deemed  necessary  to  cause  a  valuation  of  the  property 
to  be  made  wherever  consolidations  are  cohtemplated 
and  to  disapprove  consolidations  unless  such  a  valua- 
tion is  made,  the  same  policy  should  be  pursued  when- 
ever this  commission  authorizes  a  security  issue  for  any 
purpose  whatsoever  in  connection  with  an  existing 
utility.  Therefore,  it  would  naturally  follow  that, 
should  it  develop  in  a  given  case  that  the  outstanding 
securities  (par  value)  are  in  excess  of  the  value  of 
property,  no  funds  nor  money  could  be  raised  for  ad- 
ditions, betterments,  etc.  If  the  commission  should 
take  such  a  view,  and  should  create  a  condition  wherein 
the  utilities  would  be  unable  to  raise  funds  for  pur- 
poses of  additions,  betterments,  etc.,  the  result  doubt- 
lessly would  be  that  the  public  would  receive  inadequate 
service  and  higher  rates,  and  the  utility  in  many  in- 
stances would  be  forced  into  receivership.  Even  though 
a  valuation  be  made  in  all  security-issuance  cases,  who 
is  to  be  benefited  thereby?  I  doubt , seriously  if  either 
the  present  owners  of  stock  or  the  general  public  would 
be  greatly  benefited.  Possibly  future  purchasers  of  stock 
would  benefit  by  the  knowledge  of  actual  tangible  values 
of  property  behind  the  stock  issuance.  But  after  all 
has  been  said  and  done,  the  value  of  stock,  either  to 


the  present  stockholders  or  to  the  future  investors,  is 
established  and  determined  by  the  net  earnings  which 
the  company  is  able  to  make,  by  the  confidence  in  the 
company's  officials,  by  the  wisdom  of  its  management, 
and  by  its  future  prospects.  I  cannot  believe  that  the 
Illinois  public  utilities  law  contemplates  the  impractical 
and  endless  task  of  making  valuations  of  every  utility 
property  against  which  securflies  are  to  be  issued.  An 
accurate  appraisal  and  a  proper  valuation  require  ex- 
penditures of  a  magnitude  which  requires  mature  con- 
sideration before  inflicting  the  same  upon  the  taxpayers 
of  the  state  of  Illinois.  I  do  not  believe  that  it  is  the 
intent  of  the  law  that  this  commission  should  undertake 
to  correct  all  the  evils  that  grew  under  past  unregulated 
conditions,  nor  that  this  commission  act  retroactively, 
so  to  speak,  by  requiring  valuations  of  all  existing  utility 
properties  when  allowing  additional  securities  to  cover 
additions,  betterments,  etc.,  in  all  cases  where  previ- 
ously existing  outstanding  securities  may  exceed  the 
value  of  the  tangible  property.  Should  the  commission 
adopt  a  policy  of  entering  upon  valuations  whenever 
security  issues  are  involved,  it  is  predicted  that  a  gen- 
eral financial  upheaval  as  far  as  the  public  utilities  of 
the  state  of  Illinois  are  concerned  would  result  there- 
from. In  the  final  analysis  the  public  would  be  the 
loser.  I  believe  that  the  law  as  written  intends  that 
this  commission  should  see  that  new  security  issues  of 
existing  utilities  represent  actual  property,  and  that 
the  law  does  not  contemplate  that  this  commission 
should  concern  itself  with  past  issues  for  the  purpose 
of  correcting  the  evils  of  former  years.  This  commis- 
sion, in  following  the  law  as  I  believe  it  intends,  by 
insisting  that  new  securities  be  represented  by  prop- 
erty, in  a  reasonable  length  of  time  will  secure  an 
adjustment  in  the  relation  between  outstanding  securi- 
ties compared  with  value  of  property.  In  the  case  of 
an  entirely  new  concern,  however,  I  am  firmly  of  the 
opinion  that  $1  of  securities  should  stand  for  $1  of 
actual  property." 


Conditions  Influencing  Central  Steam- 
Heating  Installation 

The  Indiana  &  Michigan  Electric  Company  of  South 
Bend,  Ind.,  is  laying  mains  for  a  central  steam-heating 
system  which  will  cover  a  district  two  blocks  wide  and 
ten  blocks  long  in  the  business  center  of  the  city.  Al- 
though it  will  not  be  necessary  to  install  additional 
boiler  capacity,  it  is  estimated  that  the  cost  of  labor 
and  material  on  the  job  will  be  at  least  $110,000. 

There  were  two  principal  considerations  which  gov- 
erned the  company's  decision  to  install  this  steam- 
heating  system,  namely,  the  demand  for  it  on  the  part 
of  the  public  and  the  company's  peculiar  position  as 
regards  generating  equipment.  As  the  system  now 
stands  the  company  operates  hydroelectric  plants  on  the 
St.  Joseph  River  at  Elkhart,  Twin  Branch,  Buchanan 
and  Berrien  Springs,  which  stations  contain  generators 
rated  at  3000  hp.,  6000  hp.,  4000  hp.  and  9000  hp.,  re- 
spectively. There  is  also  a  14,000-hp.  steam  stand-by 
station  at  South  Bend.  The  peak  demand  on  the  boilers 
at  South  Bend,  as  far  as  the  electric  load  is  concerned, 
comes  at  such  seasons  of  the  year  as  a  scarcity  of  water 
in  the  river  occurs.  The  peak  demand  on  these  same 
boilers  for  steam  heating,  it  is  estimated,  will  not  occur 
simulianeously  with  a  period  of  low  water.  Hence  the 
boilers  at  South  Bend  will  be  used  as  stand-by  equip- 
ment for  the  hydroelectric  plants  and  also  as  steam- 
heating  units.  It  has  been  and  will  continue  to  be  the 
company's  policy  to  keep  its  boilers  under  steam  at  all 
times  so  that  the  load  may  be  transferred  to  the  steam 
station  on  short  notice  in  emergencies. 
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The  Objects   of  Modern  Co-operation 

Development  of  the  New  Attitude  Which  Appeals  to  the  Intelligence  and  Educates  as  to 

Production,  Overhead  and  Selling  Costs 
By  Thomas  M.  Debevoise 


Co-operation  Supplants  Force 

Because  of  the  great  interest  in  co- 
operation the  Electrical  World  asked 
Mr.  Debevoise,  counsel  of  the  Asso- 
ciated Manufacturers  of  Electrical 
Supplies  and  of  the  Electrical  Supply 
Jobbers'  Association,  to  discuss  this 
subject,  with  particular  reference  to 
the  following  concrete  question: 

"How  do  the  co-operative  activities 
of  to-day  compare  with  those  of  the 
past?" 

The  discussion  of  Mr.  Debevoise 
brings  out  in  sharp  contrast  the  old 
inhibited  policy  of  force  and  the  pres- 
ent-day approved  attitude  of  co-opera- 
tion. 


THE  difference  between  the  old-time  trade  agree- 
ment and  modern  co-operation  is  largely  the  differ- 
ence between  force  and  intelligence.  Fifteen  years 
ago  competitors  acting  together  in  associations  made 
arbitrary  agreements,  the  breach  of  which  was  pen- 
alized by  forfeit  or  fine.  These  agreements  were  gen- 
erally broken  by  members  who  thought  they  could  make 
enough  money  by  breaking  them  to  offset  the  forfeit  or 
fine  if  they  were  caught. 

The  Old  Practice 

Prices  fixed  by  these  agreements  had  little  or  no 
relation  to  the  cost  and  expense  of  making  and  selling 
the  merchandise  affected,  but  generally  represented 
what  the  members  of  the  association  thought  "the  traffic 
would  bear."  The  result  was  that  prices  were  put  up 
so  high  that  when  they  were  maintained,  even  approxi- 
mately, new  competitors  came  into  the  field.  These  new 
competitors,  doing  business  at  a  comparatively  small 
expense,  could  cut  the  association  prices  and  still  have 
a  good  margin  of  profit  left  at  the  end  of  the  year. 
As  a  result  they  grew  rapidly,  and  when  they  had  be- 
come real  factors  in  the  business  they  were  admitted 
to  the  association.  The  business  soon  became  over- 
crowded and  demoralized  conditions  developed,  followed 
by  bankruptcy  or  combination  of  interests. 

When  Force  Ruled 

There  was  no  incentive  to  the  members  of  such  asso- 
ciations to  meet  competition  through  the  economy  and 
efficiency  made  possible  by  a  careful  study  of  costs, 
expenses,  etc.  Their  only  care  was  as  to  how  the 
price  could  be  kept  up  so  as  to  leave  net  profits  at  the 
end  of  the  year.  They  wished  to  leave  each  meeting 
of  the  association  feeling  that  they  were  richer  than 
when  it  began.  Their  first  thought  was  in  regard  to 
present  prices — they  spent  little  time  building  together 
for  the  future.  Prices  were  put  up  by  force,  and  every 
effort  was  made  to  maintain  them  by  force.  This  force 
was  directed  not  only  against  the  members  of  the  asso- 
ciation, but  sometimes  against  competitors  who  tried 
to  break  into  the  field. 

Co-operative  Work  To-day 

Co-operative  work  to-day  consists  of  an  appeal  to  the 
intelligence  of  the  associated  competitors,  their  educa- 
tion  as  to  the  cost   of  manufacturing  their  products. 


including  overhead  and  the  proper  division  of  it  among 
the  various  classes  of  such  products,  a  study  of  sales 
expenses,  the  standardization  of  products  and  of  manu- 
facturing and  selling  methods,  etc.  The  theory  as  to 
the  effect  of  co-operation  on  competition  now  is  that 
if  a  man  understands  exactly  what  it  costs  him  to  do 
business  he  will  realize  that  if  he  does  not  receive  at 
least  that  cost  in  exchange  for  his  goods  he  will  be 
fooling,  not  his  competitors  but  himself,  that  sell- 
ing goods  at  cut  prices  is  therefore  not  an  accomplish- 
ment at  the  expense  of  his  competitors,  but  at  his  own 
expense,  and  that  the  result  will  eventually  lead  to  his 
financial  ruin. 

Law  and  the  Government 
There  has  been  so  much  talk  within  the  past  year  or 
so  about  associated  effort,  cost  accounting,  efficiency, 
etc.,  and  various  government  officials  have  gone  so  far 
in  encouraging  manufacturers  to  associate  together, 
that  it  is  well  to  point  out  that  the  law  has  not 
been  changed ;  that  it  is  still  illegal  to  make  agreements 
in  restraint  of  your  own  trade,  and  illegal  and  unfair 
to  make  agreements  in  restraint  of  your  competitors' 
trade.  The  Department  of  Justice  is  always  ready  to 
act  on  receipt  of  evidence  of  the  first  class  of  agree- 
ments, and  the  Federal  Trade  Commission  has  particu- 
lar jurisdiction  as  to  the  second  class.  Competition 
must  still  go  on,  but  the  hope  is  that  associated  effort 
will  cause  the  old  destructive  competition  to  be  sup- 
planted by  new  intelligent  competition;  that  the  mer- 
chants of  to-day,  as  a  result  of  a  more  thorough  and 
detailed  knowledge  of  their  own  business,  will  look  for 
profits  rather  than  volume,  and  that  as  a  result  of  their 
friendship  with  their  competitors  and  their  confidence 
in  them  engendered  by  contact,  the  very  foundation  of 
the  old-time  destructive  competition  will  to  a  great  ex- 
tent disappear.  There  can  be  no  doubt  that  more  can 
be  gained  by  showing  a  competitor  the  proper  way  to 
conduct  his  business,  and  thus  to  obtain  a  profit  for 
himself  than  by  persuading  or  forcing  him  to  make  an 
arbitrary  agreement  as  to  the  prices  he  will  ask  for  his 
goods.  In  the  first  case,  he  is  guided  by  his  own  in- 
telligence; in  the  second  case,  he  is  controlled  only  so 
far  as  may  be  by  fear. 

Knowledge  and  Confidence 
There  have  been  attempts  recently  to  combine  the  old 
method  with  the  new,  and  by  organizing  associations 
with  Sunday-school  coatings  and  constitutions  and  by- 
laws full  of  self-serving  declarations,  to  effect  a  cover 
for  certain  direct  or  indirect  restraints  on  the  business 
of  the  members.  These  attempts  are  foolish.  The  his- 
tory of  the  old  associations  shows  that  nothing  perma- 
nent can  be  accomplished  by  force.  Knowledge  and 
confidence  are  the  by-words  of  permanent  co-operative 
effort,  and  confidence  is  bred  by  companionship  and  fair 
play,  not  by  arbitrary  rules  and  agreements. 


Electric  Drive  of  Longest  Coal  Conveyor 

The  longest  coal-conveyor  line  in  the  world — carrying 
a  distance  of  1290  ft.,  has  been  placed  in  operation  by 
the  Carbon  Coal  Company  at  Carbon,  W.  Va.,  using 
power  from  the  central-station  system  of  the  Virginian 
Power  Company  at  Cabin  Creek  Junction,  W.  Va.  "' 
capacity  of  the  conveyor  is  2000  tons  a  day. 
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CENTRAL  AND  SECONDARY  SECTIONS  OF  SUBSTATION   INSTALLED    ON    HILLSIDE   AT   STEUBENVII/LE,'  OHIO 


^  A  300a  to' 6700-Kva.  Substation  Built  at ^ Low  C^t 

Arrangement  of  '66,000  and   16,500-Volt  Outdoor  Equipment  on  Terraced  2  L  Per  Gent 

Natural  Grade"  Installed  Cbfnpl^te  at  C6st  bi  $4.55  pei^^KVa.^PrOvi&i<>ns 

for  Operating  Transformers  at  Double  Rating 

By  L.  J.  McKenzie 

-      Ehgiheer  Overhead'  Construction,  gteubenville  &  East  Liverpool  Railway  &  Light' Co. 


THERE' is  no  longer  any  question  regarding  the  eco- 
nomical and  practical  advantages  of  the  small  out- 
door su-bstation  of  all  voltages.  Some  of  the  ad- 
vantages of  the  outdoor  installation  of  both  large  and 
small  ratings  are:  1.  Decreased  initial  cost  by  omission 
of  building.  2.  Readily  adaptable  for  enlargement  or 
klteration.  ■  3.  Simplicity,  both  of  construction  and 
'operation.  4.  Less  steel  required  than  ife  tfsed  to' truss 
the  roof  of  ail  indoor  station.  5.  Safety-first  features 
due  tb  increased  clearance  space.  6.  Fire  hazard  reduced 
t5  a  hiinimum.  7.  Elimination  of  cost  of  water  in  small 
stations.  8.  Overload  possibilities  i'h  winter.  '  In  addi- 
tion the  outdoor  design  of  substation  is  especially  well 
adapted  to  fulfill  requirements  where  topographical  con- 
ditions are  such  as  to  make  the  construction  cost  of  an 
ifidoor  substation'  large,  if  not  prohibitive. 

One  of  the  first  high  voltage  66,b00-volt  outdoor  steel 
'substations  to  be  installed  in  a  thickly  settled  industrial ' 
district  is  that  -of  the  Steubenvill-e  &  East  Liverpool 
"Hallway  &  Light  Company  at  Steubenville,  Ohio,  in  the 
■•  center  of  one  of  the  largest  steel  mill  groups  of  the 
Pittsburgh  district.  In  this  case  the  installation  of  a 
brick  or  concrete  indoor  station  would  have  increased 
the  cost  from  25  to  40  per  cent. 

Emergency  Rating  of  Transformers 

The  equipment  of  the  outdoor  substation  as  shown  in 
the  accompanying  illustrations  consists  of  two  West- 
inghouse  1500-kva.,  three-phase,  60-cycle,  66,600/16,500- 
volt  transformers  of  the  self-cooling  radiator  type,  with  ~ 
the  necessary  protective  apparatus  and  switches  so  ar- 
ranged that  either  of  the  transformers  may  be  tapped  to 
either  of  two  incoMng  66,000-volt  transmission  lines. 


Each  is  provided  with  water-cooling  coil  designed  for 
emergency  use,  and  with  81/2  gal.  per  minute  circulating 
water  this  3000-kva.  transformer  bank  can  carry  be- 
tween 5700  kva.  and  6000  kva.  continuously-'  without 
exceeding  a  temperature  rise  of  55^  deg.  C.  Lightning 
protection  is  provided  on  the  high  tension  end  by  two 
sets  of  Westinghouse  Type  A,  66,000-volt,  three-phase, 
electrdytic  4ightiling  drresters;"*  while- the- low  tension 
end  is  protected  by  two  sets  of  the  same  type  ■  of  ^ar- 
resters,-but  for  IG.SOG-volt: Operation. 

Power  is  furnished  to  this  substation  from  a  double 
circuit,  three-phase,  60-6ycle,  66,000-volt  steel  tower 
line  of  the  Sunnyside  Electric  CompanyV' Wheeling;  W. 
Va.,  one  of  th^  pirOperties  of  the  American  Gas  &  Elec- 
tric Company.  These'two "three-phase  lines  are  dftad- 
erlded'on  steel  towers  which  carry  choke  coils  atnd  Burke 
outdoor  disconnecting  switched,  wMch  are  used  to  dis- 
(ionilecti'the  oil  icii*cuit-breakers  ffOm'''the  line.  Betw6fen 
the  circuit-breakers  and  the  transformers  five  three-pole 
switches  are  provided  to  sectionalize  the  installation  so 
that  either  one  or  both  transformers  maj^  receive  power 
from  either  or  both  incorriing  66,t)00-volt  lines.  The 
same  system  of  switches  is  erhployed  on  the  secondary 
or  16,500-volt  side  of  the  station  so  that  eil6rgy  may  be 
delivered  from  this  station  to  either  or  both  trans- 
formers over  either  or  both  se<iondary  lines  to  the  old 
{)ower  station  which  is  now  being  employed  as  a  sub- 
station. 

As  shown  in  the  accompanying  illustrations,  this  sub- 
station is  situated  on  the  side  of  a  hill,  which  was  the 
only  suitable  location  available.  To  have  made  it  of  the 
indoor  type  would  have  made  necessary  a  large  building 
to  house  ■  the  eq'uipment,' and  called  for  a' great  deal  of 
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excavation.  By  deciding  on  the  outdoor  type,  excava- 
tion work  was  almost  entirely  eliminated  by  terracing 
the  hillside  with  concrete  foundations  for  supporting 
the  steel  structures  required  for  transformers,  oil 
switches,  lightning  arresters  and  other  auxiliary  ap- 
paratus. The  cost  was  considerably  less  than  would  be 
the  case  were  foundations  for  buildings  necessary.  Less 
steel,  too,  was  used  than  would  probably  have  been 
necessary  to  truss  the  roof  of  an  indoor  station  of  this 
size.  The  actual  cost  of  the  higher  insulated  weather- 
proof apparatus  was  slightly  greater  than  that  required 
for  the  indoor  type,  but  this  increase  when  compared 
with  the  cost  of  the  entire  station  as  installed  is  almost 
negligible. 

One  of  the  marked  features  in  connection  with  this 
station,  and  a  characteristic  of  outdoor  stations  in  gen- 
eral, is  that  clearances  are  greatly  increased,  making 
for  safety.  There  were  few  obstructions,  and  straight- 
line  work  was  possible.  Due  to  the  absence  of  entrance 
bushings,  the  wiring  was  easily  kept  out  of  reach  of 
operators  and  at  the  same  time  the  fire  hazard  reduced 
to  a  minimum. 

The  station  has  proven  very  satisfactory,  and  is  liked 
because  of  the  minimum  amount  of  attention  required 
and  on  account  of  the  simple  and  rugged  construction 
of  the  apparatus,  including  switches  and  control  equip- 
ment. All  of  which  indicates  that  very  little  repair 
work  is  necessary.     An  admirable  feature  also  is  that 


should  it  ever  be  desired  to  move  the  station,  it  can  be 
easily  taken  down  and  placed  on  a  new  site.  An  attend- 
ant lives  near  the  substatibn  and  mak^s  periodic  inspec- 
tions. 

Cost  of  Installation 

The  comparatively  low  first  cost  of  this  station  is  a 
noteworthy  feature.  The  maintenance  cost  has  also  been 
exceedingly  low.  The  total  cost  of  the  station  and  its 
equipment  follows: 

Land — 3  acres   ';.  .     ii,ir,o  oo 

Excavations?  and  removal  of  old  brick  dwelling,  cinders 

and   sodding 2,'407  00 

Concrete  foundations,  etc 2i4r)8'oo 

Drains  and  sewer '   4(;  oO 

Fence    .  .    !  .  ! !  .'  !  .' !  ! !  .' .'  -'U.OO 

Frame  office   !','>  00 

Steel  towers  and  equipment : 

Two  1500-kva.  O.  I.  S.  C.  radiator-type  transformers, 
with  auxiliary  water  cooling  coilg,  3-pliase,  60- 
cycle,    66, 000-33, 000-volts  high   tension,    13,200-volts 

low  tension   design n  ^qO  00 

Two   sets   of    66,000-volt,    300-ampere,    3-phase,    auto- 

,  matic  oil   breakers.     Two  sets   66.000-volt,   3-phase 

electrolytic  lightning  arresters.     Two  sets  of  16,500- 

volt,  3-phase  electrolytic  arresteis 6  050  00 

.Nine  sets  66,000-volt,  3-phase  Burke  xlisconnecting 
switches.  Five  sets  16,500-volt,  3-phase  ^urke  dis- 
connecting switches.  Superintendence,  engineering, 
and  general  expenses 2,364.00 

Total  cost  of  outdoor  station $26,608.00 

With  water  in  the  auxiliary  cooling  coils  the  station 
is  rated  at  5700  kva.  The  total  cost  of  station  per  kva., 
therefore,  is  $4.55,  a  figure  which  is  very  low  tvhen 
compared  with  the  cost  of  indoor  installations. 


ARRANGEMENT   OF    SUBSTATION    EQUIPMENT   ON    21    PER   CENT   GRADE — 66,000-VOLT    OIL    CIRCUIT    BREAKERS — 1500-KVA. 
PHASE,  RADIATOR  TYPE  TRANSFORMERS  AND  16,500-VOLT  TOWERS  AT  SECONDARY  EfiTD  OF  STATION 
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Reckoning  w^ith  Costs  of  Superseded  Equipment 

Reasons  Why  Expenditures  for  Abandoned   Elements  of  Plant  May  Fairly  Remain  in  the 

Capitalization  of  a  Public  Utility  Corporation 
By  Edwin  D.  Dreyfus 


IN  scarcely  any  other  industry  has  supersession  been 
more  pronounced  than  in  the  development  of  the 
central  electric  station  business.  Improvements  oc- 
curred in  rapid  succession,  causing  equipment  which 
was  mechanically  and  electrically  sound  to  become  in- 
adequate and  economically  inadvisable  for  continued 
service.  As  a  prominent  example,  the  effect  of  the  vast 
strides  that  were  made 
in  power  plant  develop- 
ment may  be  discussed 
instructively. 

The  power  plant  rep- 
resents in  round  num- 
bers about  one-third  to 
one-half  of  the  total  in- 
vestment of  the  electric 
utility  and  consequent- 
ly any  noted  changes 
and  substitution  in  this 
part  of  the  system  have 
had  a  marked  effect.  In 
a  way,  Corliss  engines 
replaced  the  small  high- 
speed types ;  Corliss  en- 
gines were  in  turn  sup- 
planted by  moderate 
size  steam  turbines ; 
and  finally,  the  scat- 
tered medium  size 
turbine  stations  have 
given  way  to  the  mam- 
moth turbine  plants  of 
to-day.  The  form  in 
which  the  supersession 
has  taken  place  in  dif- 
ferent installations  has 
evidently  been  varied 
but  the  principle  has 
remained  the  same. 

The  advent  of  super- 
seding types  is  not  only 
difficult,  but  in  most 
cases  it  is  impossible 
to  foresee.  While  ad- 
vance information  may 
be  spread  regarding  the 
progress  of  new  inven- 
tions and  pending  im- 
provements in  the  art, 
new  types  and  methods 
not  infrequently  emerge 
from  the  chrysalid  stage  long  before  a  utility  could  rea- 
sonably set  aside  out  of  its  earnings  a  reserve  fund  to 
cover  the  apparent  decline  in  the  value  of  equipment 
affected.  Hence  there  inevitably  must  be  a  considerable 
margin  between  the  amount  of  actual  investment  of  the 
utility  and  the  present  replacement  cost  of  its  existing 
equipment  and  facilities. 

A  striking  analogy  of  the  utility  ,to  the  snail-shell 
was  drawn  by  R.  A.  Phillips  in  a  classic  article  on  the 
"Snail  Shell — An  Example  of  Capitalization"*  in  which 
he  portrayed  a  likeness  for  the  reason  that  both  the 
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FIG.  1 — DETVELOPMENT  OF  ULTIMATE  COSTS  FROM  FIGS.  2  AND  3,  SHOW- 
ING THE  ECONOMIC  ABILITY  OF  A  SINGLE  MODERN  STATION  TO 
EFFECT  A  SAVING  IN  COST  IN  ADDITION  TO  SUPPORTING  THE  IDLE 
INVESTMENT    IN     THE    PLANTS    DISPLACED 


•See  PwbHc  Service  Journal,  July,  1915. 


snail  and  the  utility  were  obliged  to  support  and  sus- 
tain a  significant  amount  of  "disused  members"  or  dis- 
carded elements  in  the  course  of  their  normal  growth. 
The  causes  of  such  burden  of  the  modern  electric  utility 
are  made  manifest  immediately  in  the  conditions  that 
have  surrounded  consolidations  and  extensions. 

In  the  evolution  of  our  electric  central-station  sys- 
tems entire  generating 
plants  have  been  aban- 
doned and  replaced  by 
a  single  large  station 
located  usually  at  the 
center  of  load  of  a  large 
distributing  area.  But 
is  the  effect  of  such 
substitutions  upon  cap- 
italization realized  suf- 
ficiently? Judging  from 
the  expressed  opinions 
in  many  academic — and 
a  few  professional — 
discussions,  the  an- 
swer is  in  the  negative. 
An  especial  example 
will  be  found  in  the 
history  of  the  central 
power  plant  as  devel- 
oped by  the  character- 
istic tendencies  in  oper- 
ating costs  and  fixed 
charges.  In  Fig.  2  the 
steady  reduction  of 
operating  costs  is  to  be 
observed  as  the  size  of 
the  units  and  the  load 
factor  increase.  The 
unit  installation  cost  of 
the  plant  which  deter- 
mines the  fixed  charges 
shows  the  same  ten- 
dency, as  indicated  in 
Fig.  3.  To  obtain  the 
total  plant  costs  the 
'  data  contained  in  Figs. 
2  and  3  are  combined 
in  the  manner  given  in 
Fig.  1 :  A  represents 
total  fixed  charges  in 
dollars  and  cents  per 
annum;  B  shows  total 
annual  costs  at  25  per 
cent  load  factor ;  C  at  50  per  cent,  and  D  at  75  per  cent. 

Large  Cost  in  Smaller  Stations 

For  outputs  from  a  proper  combination  and  number 
of  small  plants  to  correspond  to  that  produced  by  the 
large  station  of  10,000-kw.  rating,  the  cost  is  shown  by 
curves  F,  G  and  H  in  Fig.  1.  Obviously,  the  total  cost 
to  produce  the  power  by  the  smaller  stations  is  much  in 
excess  of  that  incurred  in  operating  a  single  large  and 
efficient  plant.  In  deriving  these  curves,  consideration 
was  given  to  the  extra  cost  attached  to  the  central  power  j 
plant  due  to  losses  and  expense  in  traHsmitting  to  the 
distributing  load  centers.    It  is  evident  tliat  the  saving  | 
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obtainable  in  operating  a  plant  of,  say,  10,000-kw.  rat- 
ing instead  of  four  each  of  2500-kw.  rating  is  sufficient 
not  only  to  meet  all  operating  expenses  and  pay  fixed 
charges  on  the  investment  in  the  new  plant,  but  also 
to  defray  the  outstanding  fixed  charges  on  the  smaller 
stations  to  be  discarded ;  and  besides  leave  a  fair  bal- 
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FIG.     2 — TYPICAL     PLANT     OPERATING     COSTS 

ance.  The  company  then  is  not  only  placed  in  a  posi- 
tion to  reduce  its  rates,  but  also  to  increase  its  profits 
if  its  entire  receipts  previously  had  not  been  altogether 
compensatory. 

Centralization  Causes  Abandonment 

It  is  therefore  significant  in  relation  to  regulation 
that  the  centralizing  of  load  has  usually  carried  in  its 
wake  the  discarding  of  equipment  in  good  mechanical 
condition  but  in  relative  terms  no  longer  efficient  and 
adequate.  However,  it  is  to  be  borne  in  mind  that  this 
same  apparatus  when  first  installed  had  been  appro- 
priately and  wisely  selected.  Now  at  the  time  of  in- 
quiry in  some  phase  of  regulation,  with  the  equipment 
no  longer  operated — and  possibly  having  been  dis- 
mantled— the  obvious  finding  would  be  that  such  plant 
or  equipment  is  not  at  present  "used  and  useful  for  pub- 
lic convenience  and  necessity,  i.e.,  employed  in  the  serv- 
ice of  the  public"  and  accordingly  may  be  omitted  in  the 
determination  of  fair  value  and  allowable  earnings.  The 
probable  consequences,  as  such  study  (Fig.  1) 
reveals,  would  be  that  the  investment  in  the  new  im- 
provements had  thus  reacted  to  prejudice  investments 
previously  made  in  the  earlier  installations. 

Some  cases  of  how  this  feature  of  development  has 
been  dealt  with  by  our  courts  and  commissions  should 
be  noted.  Justice  Hughes,  in  a  recent  case  of  Simp- 
son vs.  Sheppard,  230  U.  S.  352,  decided  on  June  9, 
1913,  commonly  known  as  the  "Minnesota  rate  cases,"  in 
delivering  the  opinion  of  the  Supreme  Court  quoted  the 
Smythe  vs.  Ames  case  as  follows: 

"The  basis  of  calculation  is  a  fair  value  of  the  prop- 
erty used  for  the  convenience  of  the  public.  What  the 
company  is  entitled  to  demand  in  order  that  it  may  have 
this  compensation  is  a  fair  return  upon  the  reasonable 
value  of  the  property  at  the  time  of  its  being  used  for 
the  public." 

Attitude  of  Wisconsin  Commission 

The  Wisconsin  Railroad  Commission,  m  several  of  its 
decisions,  has  made  a  similar  interpretation  of  the  pub- 
lic service  law  as  bearing  upon  "property  used  or  use- 
ful for  public  convenience,"  and  in  its  decision  in  the 
City  of  Appleton  case,  dated  April  28,  1915 — a  rate- 
making  case  dealing  with  the  question  of  what  allow- 


ance for  discarded  property  should  be  made  in  a  valua- 
tion— says: 

"  *  *  *  As  the  discarded  equipment  is  no  longer  used 
or  useful  for  service,  under  ordinary  conditions,  it 
should  probably  be  eliminated  from  the  valuation  for 
rate  making  purposes.  The  .statute  limits  the  scope  of 
the  investigation  to  ascertaining  the  value  of  the  active 
property  of  the  utility.  Sec.  1797m  3  Ch.  499,  laws  of 
1907." 

With  regard  to  the  Wisconsin  commission,  it  may  be 
well  to  state  that  although  it  has  been  limited  by  law 
to  confine  itself  to  a  property  as  found  at  the  time  of 
investigation,  it  has  treated  these  questions  and  prob- 
lems of  valuation  in  a  broad  manner  when  looking  into 
the  expenses  which  the  utility  had  undergone  in  bring- 
ing its  business  up  to  its  present  point  of  development. 

This  stipulation — lised  and  useful  far  public  con- 
venience— in  public  service  laws,  opens  the  way  for  con- 
tention between  representatives  of  the  public  and  the 
utility  due  evidently  to  the  restrictive  language  of  the 
law. 

Conclusion  of  Massachusetts  Board 

More  logical  views  of  this  subject  have  been  held  by 
certain  authorities,  as  set  out  interestingly  in  the  fix- 
ing of  the  maximum  rate  in  the  case  of  the  Marlborough 
Electric  Company  by  the  Board  of  Gas  &  Electric 
Light  Commissioners  of  Massachusetts.  With  refer- 
ence to  discarded  property  the  board  says: 

"In  the  absence  of  evidence  of  mismanagement  or 
dishonesty  the  board  believes  that  under  the  long-es- 
tablished policy  of  the  commonwealth  all  the  paid-up 
capital  honestly  and  prudently  invested  should  under 
normal  conditions  be  recognized  in  determining  what  is 
a  fair  rate,  but  it  does  not  follow,  however,  that  idle 
capital  is  to  be  on  the  same  footing  as  the  active.  The 
board  distrusts  a  valuation  as  a  decisive  test  of  invest- 
ment where  actual  cost  of  the  property  and  the  circum- 
stances under  which  it  was  acquired  can  be  ascertained. 
It  is  also  of  the  opinion  that  one  of  the  important  func- 
tions of  depreciation,  beside  taking  care  of  the  daily 
wear  and  tear,  is  the  anticipation  of  changes  in  the 
art  and  in  the  possible  intervening  conditions  which, 
although  they  may  have  little  or  no  relation  to  the  use- 
ful life  of  the  physical  property,  yet  cannot  ordinarily 
be  foreseen.  It  realizes,  however,  that  a  prudent  man- 
agement cannot  always  have  provided  fully  for  changes 
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of  this  character,  and  especially  in  the  first  stages  of 
the  industry,  or  in  a  case  like  this  where  the  business 
of  the  earlier  years  was  not  profitable.  It  believes  that 
a  proposition  to  allow  the  right  of  the  investment  to  a 
return,  but  to  disallow  in  any  substantial  measure  the 
obligation  to  keep  it  good,  is  not  consistent  or  sound. 

"Applied  to  this  case  the  views  which  the  board  has 
expressed  do  not  result  in  a  conclusion  as  to  the  allow- 
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able  return  so  clitrorent  in  amount  from  the  chiim  made 
by  the  city  as  appreciably  to  aft'ect  a  finding  as  to  price. 
But  the  board  does  believe  that,  under  all  the  circum- 
stances sullicient  emphasis  was  not  given  to  the  need  of 
a  more  adecjuate  provision  for  depreciation." 

In  the  light  of  the  views  set  out  above  it  is  evident 
that  the  utility  must  carefully  measure  its  course  in 
planning  to  take  care  of  increasing  loads.  Owing  to  un- 
favorable action  there  have  been  companies  which  have 
hesitated  to  invest  in  new  plants  for  replacing  older 
and  less  ellicient  plants  for  the  reason  that,  in  the  face 
of  strict  regulation,  this  would  have  resulted,  as  pre- 
viously shown,  in  discounting  previous  investments.  On 
the  other  hand,  there  are  companies  which  have  made 
improvements  in  the  way  of  new  central  stations  but 
have  adopted  the  policy  of  keeping  the  outlying  smaller 
plants  in  service  at  an  appreciable  but  unnecessary  cost 
in  order  that  they  may  be  in  position  to  claim  that  the 
same  were  "used  and  useful  for  public  convenience"  and 
that  they  were  therefore  entitled  to  a  return  upon  such 
investments.  A  plan  of  this  kind  is  fundamentally  un- 
economic, but  it  is  a  means,  however,  of  safeguarding 
existing  investments. 

Accounting  in  New  Jersey 

One  commission,  the  Board  of  Public  Utility  Com- 
missioners of  New  Jersey,  has  in  a  way  embraced  these 
contingencies  in  its  classification  of  accounts  by  includ- 
ing an  item  for  "abandoned  property."  The  text  for 
this  account  is,  in  part: 

"When  any  important  piece  of  property,  other  than 
land,  included  in  fixed  capital  accounts,  is  abandoned 
by  reason  of  its  being  replaced  with  enlarged,  improved, 
or  more  efficient  property,  the  corporation  may,  if  so 
authorized  upon  application  to  the  board,  open  on  its 
books  a  'property  abandoned'  account. 

"When  property  is  charged  to  this  account,  it  should 
be  at  the  original  cost  (estimated,  if  not  known),  less 
salvage,  and  less  the  amount  of  accrued  depreciation  ap- 
plicable thereto.  The  appropriate  property  account 
should  be  credited  with  the  cost  of  the  property;  'ac- 
crued amortization  of  capital'  should  be  charged  with 
the  amount  of  accrued  depreciation ;  the  proper  accounts 
should  be  debited  with  salvage;  and  the  balance  should 
be  charged  to  this  account,  to  be  extinguished  during 
a  period  of  years  by  charges  against  income  or  against 
surplus,  according  as  the  board,  on  application,  decides. 

"Note. — This  account  does  not  apply  to  property  ac- 
quired subsequently  to  Dec.  31,  1912;  on  such  property 
the  charges  for  depreciation  in  operating  expenses 
should  be  sufficient  to  care  for  all  wear  and  tear,  ob- 
solescence and  inadequacy." 

It  does  not  follow  that  the  writing  off  of  abandoned 
equipment  is  always  the  wisest  plan  to  pursue,  and  in 
the  light  of  broad  judgment  and  experience  it  has  not 
been  necessarily  found  advisable  or  desirable  in  many 
cases  to  write  off  the  value  in  discarded  equipment.  Mr. 
Phillips,  in  his  studies,  referred  to  previously,  showed 
that  approximately  20  per  cent  in  outgrown  equipment 
was  carried  by  companies  which  had  gone  through  rapid 
stages  of  development.  This  table  is  reproduced  here- 
with as  it  is  particularly  pertinent. 


New  Construction 


Period  Kw. 

1  500  at  $100 

2  2,500  at  100 

3  12,500  at  100 

4  62,500  at  100 


Useful  Unused 

Investment  Investment 

$50,000  $12,500 

250,000  62,500 

1,250,000  312,500 

6,250,000        1,562,500 


Previous  Construction 


Per  Cent 

Total  Outgrown 

$62,500  20 

312,500  20 

1,562,500  20 

7,812,500  20 


Burden  of  Heavy  Amortization  Charge 

If  the  amortization  charge  was  to  be  set  up  in  order 
to  retire  the  entire  investment  in  discarded  equipment, 
say  in  a  limited  period,  we  would  probably  find  that  the 
burden   so  created   would   prevent   the   company    from 


making  low  rates  for  the  large  volume  of  business  ex- 
pected to  be  obtainable  with  it.s  new  station.  It  could 
not  have  acquired  the  large  volume  of  business  previ- 
ously, without  having  made  the  new  power  plant  im- 
provements. To  enforce  high  amortization  charges 
probably  would  require  that  the  rates  be  held  up  to  their 
existing  level,  and  if  the  company  should  be  restricted 
from  increasing  the  scope  of  its  operation  its  develop- 
ment would  be  retarded  accordingly  and  the  ultimate 
benefits  to  all  classes  of  consumers  delayed  if  not  per- 
manently forestalled. 

In  matters  of  this  kind  it  is  therefore  quite  necessary 
to  find  the  key  to  the  situation  producing  the  highest 
development,  and  then  when  these  matters  are  brought 
under  review  none  of  the  factors  which  have  engendered 
the  utility's  success  must  be  lost  sight  of  or  swept  aside. 
It  would  appear  that  the  trouble  lies  in  the  fact  that  the 
technology  of  the  industry  has  not  been  sufficiently  ap- 
preciated in  the  framing  and  administration  of  the  pub- 
lic service  laws.  It  should  be  remembered  that  the 
growth  of  an  institution  must  inherently  be  responsive 
to  surrounding  conditions,  and  if  these  are  circum- 
scribed by  undue  limitations  the  property  will  never  at- 
tain the  position  which  it  was  destined  to  reach.  For 
the  best  interests  all  around  a  proper  latitude  of  method 
and  policy  must  be  allowed,  always  confined,  of  course, 
to  reasonable  bounds  of  action. 


Indiana  Company's  Specifications  Reduce 
Condenser  Costs 

The  Indiana  Railways  &  Light  Company  of  Kokomo, 
Ind.,  has  placed  a  rather  unusual  form  of  order  with 
the  Wheeler  Condenser  &  Engineering  Company.  It 
calls  for  a  condenser  without  tubes  with  the  under- 
standing that  the  central  station  company  will  supply 
the  tubes  at  the  manufacturing  company's  plant  some 
time  between  the  date  of  purchase  and  the  date  of  de- 
livery. The  idea  in  ordering  the  condenser  in  this  way 
is  to  evade,  if  possible,  paying  the  present  extraordi- 
nary high  price  for  brass  tubes.  It  is  expected  that 
some  time  during  the  coming  nine  months,  between  the 
purchase  date  and  delivery  date,  brass  tubes  will  be 
cheaper  and  can  then  be  bought  for  the  condenser. 

It  is  planned  to  effect  a  further  saving  by  installing 
at  first  only  9000  sq.  ft.  of  tube  surface  in  the  condenser 
instead  of  the  12,500  sq.  ft.,  which  the  unit  will  ulti- 
mately contain.  In  this  manner  the  investment  in  3500 
sq.  ft.  of  tubes  can  be  further  delayed  without  in  any 
way  interfering  with  the  operating  efficiency  of  the  con- 
denser. This  is  possible  for  the  reason  that  the 
5000-kw.  turbine,  with  which  the  condenser  will  be  used, 
will  be  only  lightly  loaded  at  first.  Under  light  load 
conditions  the  condenser  will  operate  as  satisfactorily 
with  9000  sq.  ft.  of  tubes  as  with  its  full  quota.  The 
extra  tube  holes  in  the  condenser  will  be  closed  with 
threaded  brass  plugs.  It  will  be  necessary  for  the  In- 
diana Railways  &  Light  Company  to  install  the  addi- 
tional 3500  sq.  ft.  of  tubing  with  its  own  operating 
force  when  the  full  tube  space  is  required. 

A  General  Electric  turbine  having  a  rating  of  5000- 
kw.  at  80  per  cent  power  factor  has  also  been  ordered. 
This  will  be  a  two-phase,  2300-volt,  60-cycle  machine  on 
which  ten  months  delivery  was  promised.  It  will  be 
wound  in  a  manner  that  will  permit  reconnecting  for 
three-phase,  4000-volt  operation  should  the  company  de- 
cide to  make  such  a  change.  The  air  pump  purchased 
is  of  the  rotation,  dry-vacuum  type.  The  14,500-gal. 
circulating  pump  and  the  hot  well  pump  will  be  driven 
by  separate  Curtis  turbines.  The  5000-kw.  unit  will 
replace  a  100-kw.  Allis  Chalmers  turbo-generator  which 
the  company  expects  to  sell. 
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Results  of  May  Light  and  Power  Operations 

Earnings  Ahead  of  Last  Year  by  $4,400,400,  or  15.9  Per  Cent;  Increase  in  Output  360,000,000 

Kw.-Hr.,   or   24.1    Per   Cent 


ALTHOUGH  May,  1915,  was  the  first  month  of  that 
year  to  show  any  substantial  gains  in  the  results 
from  central  station  operation,  May  of  this  year  suffered 
none  in  comparison.  In  fact,  according  to  the  regular 
monthly  compilation  made  by  the  Electrical  World  of 
earnings  and  output  from  more  than  60  per  cent  of  the 
light  and  power  industry,  the  percentages  of  gain  of 
May,  1916,  over  May,  1915,  were  greater  both  in  income 
and  output  than  those  of  April,  1916,  over  April,  1915, 
by  0.4  per  cent.  The  only  month  to  surpass  May  in 
the  matter  of  percentage  increase  in  income  was  March 
last,  which  was  the  record  month  in  central  station  his- 
tory for  volume  of  business. 

TABLE  I— CENTRAL-STATION  RETURNS  FOR  TWELVE-MONTH  PERIOD 


per  cent.  Both  income  and  output  were  less  than  for 
the  previous  few  months,  owing  to  the  lengthening  of 
the  daylight  period. 

During  the  first  five  months  of  1916  the  earnings 
from  light  and  power  sales  were  $172,100,000  against 
$149,300,000  for  the  first  five  months  of  1915,  an  in- 
crease of   $22,800,000,   or   15.3   per  cent.     Should   the 

TABLE  III-PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT 
HOUR  OUTPUT  FOR  UNITED  STATES— CITIES  GROUPED   BY   SIZE 


Income  fhom  the  S.^le  of 

iJnergt 

Kw.-Hn.  Output 

Percent- 

age of 

Industry 

Repre- 

Per 

Per 

sented 

1915 

1914 

Cent 
In- 
crease 

1915 

1914 

Cent 
In- 

crease 

June. . . . 

65 

17,603,614 

16,476,255 

6.9 

925,067,308 

836,292,076 

10.6 

July 

64 

18,488,793 

17,200,827 

7.5 

971,699,054 

880,768,487 

10  4 

August . . 

64 

17,342,796 

16,024,893 

8.2 

951,752,053 

853,381,696 

11.3 

Sept. . .  . 

65 

18,547,170 

17,074,927 

8.6 

1,003,606,094 

871,573,412 

15.1 

Oct 

65 

20,112,813 

18,329,490 

9.8 

1,087,786,658 

949,288,459 

14.7 

Nov 

65 

21,899,048 

19,720,232 

11.6 

1,150,669,073 

948,704,941    21.3 

Dec  .... 

64 

23,418,774 

20,962,264 

11.8 

1,230,655,404 

1,004,108,3991  22.5 

1916 

1915 

1916 

1915 

Jan 

65 

25,286,336 

22,352,721 

13.2 

1,200,672,452 

984,205,683 

22,0 

Feb 

65 

22,133,485 

19,175,537 

15  3 

1,121,452,738 

869,. 537, 132 

29.1 

March.. . 

65 

22,027,627 

18,722,742 

17.8 

1,212,363,217 

969,888,339 

25.2 

April. . . 

64 

21,206,946 

18,375,014 

15.5 

1,137,602,995 

920,464,917 

23.7 

May ... 

63 

20,230,748 

17,456,496 

15.9 

1,164,418,499 

939,520,7661  24.1 

1 

Aug. 

Sept. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mch. 

April 

May 

INCOME: 

Group  1 

7  2 

7.3 

8.7 

9.8 

10.2 

10.7 

14.1 

16  0 

13  9 

14.4 

Group  2 

9.1 

10.0 

11.4 

12.8 

13.8 

21.3 

20.0 

18.5 

17.0 

17.9 

Group  3 

14  5 

15.4 

23.4 

18  0 

19.8 

18  3 

20.7 

28.1 

24.7 

26.2 

Group  4 

8.0 

9.0 

8.7 

11.9 

13.6 

13.1 

15.7 

17  3 

17.4 

16  D 

Group  5 

7.5 

11.9 

5.7 

13.0 

13.0 

7.2 

18.5 

26.5 

16  1 

26  7 

OUTPUT: 

Group  1 

9.7 

12.2 

10.7 

17  0 

19.0 

19.0 

25.4 

22.0 

20.0 

21  3 

Group  2 

19.0 

18.9 

21.4 

29.0 

31.5 

28  0 

40.0 

28.1 

25.5 

18.4 

Group  3 

13.0 

24.0 

27.3 

36.0 

33  0 

33.2 

.39.6 

39.0 

37.7 

40.0 

Group  4 

10.9 

11.3 

13.4 

18.0 

16.3 

22  6 

29.7 

18.2 

22.7 

23  3 

Group  5 

12.7 

19.3 

1.7 

13.4 

9.7 

8.5 

22.4 

29.9 

32.0 

33  2 

TABLE  IV-PERCENTAGE  RATE  OF  INCREASE  I\  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  NEW  ENGLAND  ST.^TES— CITIES  GROUPED 
ACCORDING  TO  SIZE 


Earnings  from  the  sale  of  energy  during  May 
amounted  to  $32,100,000  for  the  entire  industry,  a  gain 
over  the  previous  May  of  $4,400,000,  or  15.9  per  cent. 
The  output  during  May  was  1,850,000,000  kw.-hr.,  a 
gain   over  May,    1915,   of  360,000,000   kw.-hr.,  or  24.1 


Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mch. 

April 

May 

INCOME: 

11.0 

10.6 

12.7 

13.8 

14.8 

16.5 

18.0 

21.5 

16.0 

17.0 

Group  2 

9.6 

10.3 

12.6 

12.7 

16.1 

15  4 

19.9 

19  0 

21.2 

19.5 

Group  3 

16.5 

14.7 

17.3 

15  5 

22.8 

22.1 

29  7 

38.7 

15.5 

24.0 

Group  4 

9  2 

10  0 

8.8 

9.0 

9.6 

11  3 

15.1 

18.1 

13.2 

13.5 

Group  5 

21.2 

5.8 

8.3 

13.7 

23.5 

20  6 

26.3 

54  5 

27,6 

28  0 

OUTPUT: 

17.2 

19.2 

20.8 

28,7 

26  2 

29  0 

38  5 

30.9 

25.0 

28.2 

26.0 

21  7 

18  3 

30.0 

26  5 

26  0 

36.8 

27  8 

31.4 

33.2 

12  3 

14,4 

8.7 

23.0 

22.5 

39  5 

41.6 

49.0 

38.1 

43.0 

13,6 

9.0 

20.6 

20.1 

18.5 

15.0 

23.0 

17.4 

36.1 

30.0 

Group  5 

15.1 

8.5 

1.8 

51.0 

14.5 

22.6 

25.6 

58.7 

71.8 

55.0 

TABLE  II-CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 


h 

II 

Pi 

New  England  States 

M  a 

Is- 

It 

a; 

Atlantic  States 

ll 

I& 

0. 

Central  States 
(Illinois  Excluded) 

m 

■§^         Pacific  and  Mountwn  States 

'-'  a 

Month 

1915 

1014 

1  i 

PHI-I 

1915 

1914 

11 

£►5 

1915 

1914 

II 

Percentage 
try  Repr 

II 
1914           "^  £ 

0  - 
o 

1— ( 

'June 

July 

August 

September. 
October . . . 
November . 
December . 

January . . . 
February. . 
March.  . . . 

April 

-May 

67 
66 
63 

66 
66 
66 
66 

66 
66 
66 
64 
63 

2,063,423 
2.020.513 
2,057,635 

2,162,064 
2,327,214 
2,472,539 
2,817,557 

1916 
2,819,144 
2,599,760 
2,595,777 
2,221,544 
2.098,629 

1.874,575 
1.835,968 
1,855,140 

1,949,663 
2,073,059 
2,188,049 
2,448,813 

1915 
2,432,177 
2,185,967 
2,122,177 
1,898,749 
1,783,905 

10.2 
10.2 
11.0 

11.0 
12.3 
13.0 
15.0 

15.0 
18.8 
22  0 
17  0 
17.7 

69 
68 
68 

68 
68 
67 
67 

67 
67 
67 
67 
66 

6,945,986 
6,710,217 
6,853,118 

7,288,842 
8,096,982 
8,894,805 
9,3,35,396 

1916 
9.589,347 
8.978,797 
8,998,962 
8,794,056 
8,226,231 

6,623,523 
6,519,443 
6,511,307 

6,904,245 
7,550.808 
8.158,589 
8.529,866 

1915 
8,564,488 
7,854,345 
7,660,667 
7,596,567 
7,131,063 

4.8 
2.9 
5.3 

5.5 
7.2 
9.0 
9.4 

12.0 
14.3 
17.5 
15.8 
15.4 

57 
56 
56 

57 
57 
57 
57 

57 
57 
57 
66 
56 

57 
56 
56 

57 
57 
57 
57 

57 
57 
57 
56 
56 

4,993,410 
4,801,699 
4,749,082 

5,285.358 
5,820,653 
6, 342,, 582 
6,083,909 

1916 
7,8.34,831 
6,660,062 
6,470,612 
6,289,092 
5,985,800 

4,492.411 
4.211,641 
4,231,322 

4,691,751 
5.153,314 
5,. 554, 226 
6,063,349 

1915 
6,717,799 
5,568.337 
5.394,250 
5,292,974 
5.032,427 

11.2 
13.9 
12.2 

12.6 
13.0 
14.2 
15.1 

16.6 
19.7 
20.1 
19.0 
19.0 

88    t      3,409,738 
88          3,539,168 
88          3,545,454 

88          3,664.215 
88          3,798,012 
88          4,069,995 
88          4,150,045 

1916 
88    !      4,182,114 
88          3.761,364 
88          3,787,925 
88    1      3,825.701 
88    i      3,864,052 

3,281,696 
3,317,713 
3.288.729 

3,387,717 
3,477.051 
3,703.124 
3,773,810 

1915 
3,823,156 
3,443.182 
3,386,286 
3,520,381 
3,461.690 

3.» 
6  8 

7.8 

8.2 
9.3 
10.0 
10  0 

9.4 
9  3 

11.9 
8.8 

11.7 

H 
a, 

h 
X 

'June 

July 

.\ugust  ... 

September. 
October. . . 
November. 
December. 

Januarj'. . . 
February. . 
March .... 

April 

^May 

67 
66 
63 

66 
66 
66 
66 

66 
66 
66 
64 
63 

71,566.127 
71,025,184 
71,954,506 

74,835,203 
82,568,951 
87,193,883 
99,744,195 

1916 
97,072,794 
92,855,079 
97,321,924 
84,769,660 
84,578,623 

60,972,379 
60,755,381 
00,870,433 

63,716,224 
69,882,867 
69,359,620 
80, 446,. 521 

1915 
77,029,974 
68, 982,. 535 
74,958,898 
64,816,830 
64,213,497 

17.4 
17.0 
18.5 

17.3 
18.3 
25.8 
24.1 

26.2 
34.8 
29.9 
30.8 
31.6 

69 
68 
68 

68 
68 
67 
67 

67 
67 
67 
67 
66 

318,245,370 
320,371,761 
329,947,721 

358.765,971 
400.516,741 
420,584,2.53 
447.158,465 

1916 
431,201.554 
411,715,612 
439,660,902 
403.223,021 
409,529,049 

293,751,083 
293,909.832 
302,960,234 

319,549.780 
353.685.472 
355,151.259 
373,213,316 

1915 
356,809,437 
320.924,478 
349,347,454 
326,574,302 
335.858,864 

8.5 
9.0 
8.9 

12.3 
13.3 
18.5 
20.0 

20.8 
28.1 
26.0 
23.4 
22.0 

265,930,311 
264,498,989 
272,508,518 

286,893,057 
305,962,017 
333,. 528, 905 
363,8.59,444 

1916 
,362,121,067 
339,326,360 
360,872,072 
344.866.175 
340,384.799 

234,286,440 
232.541,585 
240,423,753 

247,046,941 
268,972,416 
269, 870,. 536 
293.266,707 

1915 
284,407,361 
2.52,816,291 
282,179,673 
273,367,413 
271,415,786 

13.2 
13.9 
13.4 

16.1 
13.7 
23.7 
24.1 

27.5 
34.1 
28.0 
26.4 
25.3 

88      261.083,835 
88    '  274,488,534 
88    ;  276,631.551 

88    '  279,133,989 
88      292,885,613 
88    '  301,772,412 
88    .  311,034,100 

1         1916 
88      301,645,060 
88    1  268.653,564 
88      304,327,753 
88    ,  302,886,347 
88      328,085.119 

237,843.021 
258,475,004 
248,463.980 

237,795,633 
251,095.356 
248,913,893 
249,996.678 

1915 
2,58,982,414 
220,662,826 
2,55,450.143 
253.778.348 
266,506.583 

9.8 
63 
11.3 

17  5 
16.8 
21.0 
24.5 

16.5 
22.1 
19.3 
19.2 
23.1 

276 
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TAHI.K  V-l'KHCKNTAGI'.  KATK  OK  INCHHASI 
HOIK   OUTITT   KOK    ATI.ANIIC   STATKS- 

;  IN  INCOMK  AND 
CITIES   (iUOUPKI) 

KII.OWATT- 
HY   SIZK 

AUR. 

Snpt. 

Oct. 

Nov. 

Dec. 

Jan. 

Vvh. 

Mcli. 

A|.ril 

15  I 
18.5 
15.3 
19  5 
15  6 

26  1 
35.6 
13  7 
19  0 
8  9 

May 

IN(;OMK: 

(iriMip  1 

(iri)up  2 

(iroup  3 

(■roup  4 

(■roup  !t 

OUTPUT: 

(■roup  1 

Group  2 

Group  3 

Group  4 

Group  5 

4  0 
11  0 
8  5 

8  4 
2.0* 

9  0 
15.0 

6.4 
13.2 
11  4 

4  4 

11  0 
8  0 

10  0 
14  3 

11.0 
I(i.3 
10  4 

12  5 
13.8 

0  2 
11  It 
11  0 

9  8 
10  9 

12.1 
10.8 
1.5.8 
14  8 
2.8* 

7  0 
I.i  0 
10  0 
14  4 
14  » 

16  0 
26  6 

22  1 
22  0 
18.0 

8  3 
14  0 
13  1 
IS.  3 
12  2 

20  1 

25  5 
16  6 
18  9 
20.6 

11   1 

IS  2 
Hi) 
17.4 
16.0 

21   1 
26  4 
20  1 
15  6 
1.5 

13  7 
IS  4 

14  0 
19  4 
16.8 

.30.8 
33  4 
22  0 
21  S 
24  0 

16  7 
21  2 
20  5 
17.9 

12  2 

29  2 
25.6 
16  0 
20  9 

13  1 

14  .5 
21   7 
17  7 

14  0 
13  0 

25  5 

11  3 

15  0 

12  6 
35  0 

♦Decrease. 

earnings  for  the  remainder  of  the  year  keep  up  at  the 
same  rate  as  during  the  first  five  months,  the  1916  total 
will  be  considerably  more  than  $400,000,000. 

The  percentages  of  increase  over  last  year  for  both 
income  and  output  were  less  in  May  than  in  April  in 
the  Atlantic  States  and  in  the  Central  States.  In  the 
Far  West,  however,  and  in  New  England  the  reverse 
was  true. 

Attention  is  called  to  Tables  II  and  III,  where  it  will 
be  noticed  that  the  healthy  condition  of  growth  is  not 
only  not  confined  to  any  one  section  of  the  country  but 

TABLE  VI— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT 
HOUR  OUTPUT  FOR  CENTRAL  STATES— CITIES  GROUPED  BY  SIZE 


Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mch. 

April 

May 

INCOME: 

Group  1 

12  2 

12.4 

12  3 

17  0 

15.8 

14.3 

18  3 

19.3 

18.2 

18  0 

Group  2 

7.5 

8.6 

10.2 

10  8 

9.8 

25.5 

20,5 

19.1 

18.0 

18.0 

Group  3 

21.0 

22.0 

22.7 

24  0 

25  1 

24  3 

27  0 

23  0 

26.7 

27.2 

Group  4 

16.9 

17.9 

16.0 

19.8 

18.3 

9  6 

20.2 

22.9 

22.8 

24.0 

Group  5 

20  2 

13.5 

24  7 

9  6 

18  0 

5.7 

11.1 

14.4 

9.4 

21.3 

OUTPUT: 

Group  1 

12.2 

15.2 

10  4 

22  0 

21  9 

24,9 

30  3 

25  2 

24.7 

25  0 

Group  2 

9.8 

9  0 

14.0 

21.5 

31  0 

28.8 

44.0 

32,3 

23.9 

22,5 

Groiip  3 

31,0 

29  3 

.34.2 

43.0 

41,2 

32  5 

44  0 

40.6 

43.5 

41  0 

Group  4 

26.1 

29.0 

33  5 

36  7 

18.5 

53,4 

41  0 

31  9 

39.2 

40,5 

Group  5 

25.1 

48  0 

3  0 

17  3 

20.6 

13  3 

15  9 

19,1 

10.1 

14,7 

is  not  confined  to  communities  of  any  one  size.  In  fact 
all  of  the  decreases  or  low  increases  in  comparison  with 
the  previous  year  have  all  been  on  account  of  some  con- 
dition peculiar  to  that  community  at  that  time,  as,  for 
instance,  a  fire,  or  a  severe  storm  or  the  loss  of  a  large 
power  customer,  etc. 

Large  Industrial  Loads 

Letters  received  from  operators  in  different  sections 
of  the  United  States  all  attribute  the  large  increases 
registered  in  1915  to  additional  power  loads  of 
considerable  size.  In  New  England  the  greatest 
factor  in  this  connection  without  a  doubt  was 
the  manufacture  of  war  munitions  for  European 
armies.     Practically  every  factory  in  New  England  has 

TABLE  VII— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  PACIFIC  AND  MOUNTAIN  STATES— CITIES 
GROUPED  ACCORDING  TO  SIZE 


Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mch. 

.April 

May 

INCOME: 

Group  1 

7  0 

13  9 

7.5 

7  5 

6  0 

11.6 

6.7 

8.5 

3.9 

7  2 

Group  2 

11.1 

11.5 

14  3 

15  7 

17.3 

t 

t 

18.7 

3. 5' 

2  3 

Group  3 

17.1 

19  7 

21.4 

20.0 

24  6 

19.7 

22.0 

28  I 

40.0 

39.0 

Group  4 

0  2 

0.3 

0  1 

4.3 

10.8 

3  0 

8.2 

17.5 

11.7 

13. S 

Group  5 

1.7* 

15.0 

3  1 

13.5 

3.9 

10.5 

17.8 

26.3 

12  0 

18  6 

OUTPUT: 

' 

Group  1 

6.3 

8.4 

7.1 

9.9 

13.1 

9  1 

13  0 

22.7 

8  0 

12  0 

Group  2 

39.3 

40.3 

41  3 

51.0 

,56  0 

t 

t 

28.3 

3.6' 

2,2 

Group  3 

18.5 

49.2 

62.4 

67.0 

67.0 

66  0 

68.8 

39.0 

80  0 

79  0 

Group  4 

0.2 

4  1 

1.5 

6.2 

10.5 

1,8 

13  8 

18.6 

10.3 

21,8 

Group  5 

8.0 

21.0 

3.5 

8.3 

1.0 

1.0 

20  1 

.30  0 

11.7 

33  2 

been  working  at  full  load  since  the  fall  of  1915,  some 
engaged  directly,  and  many  others  indirectly,  in  handling 
war  orders.  A  large  number  of  the  mills  operated 
formerly  on  water  power  with  belt  transmission.  The 
uncertainty  of  this  power  led  many  of  them  to  go  in  for 
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KIG.     1 — CENTRAL    STATION     INCOME    AND    OUTPUT    GAIN     BY 
MONTHS  IN  PER  CENT  FOR  UNITED  STATES 

central  station  service,  for  this,  if  ever,  was  the  one 
time  when  a  shutdown  must  not  occur. 

In  the  Atlantic  States  also  the  mills  were  engaged  in 
turning  out  large  orders.  The  iron  and  steel  mills  were 
particularly  busy.  With  one  of  the  Southern  companies, 
however,  a  large  power  contract  expired,  the  loss  of 
which  affected  the  Atlantic  output  totals  by  about  0.5 
per  cent. 

Service  to  zinc  mines  and  iron  and  steel  rolling  mills 
was  the  predominating  feature  of  the  large  power  loads 
in  the  Central  States.  In  the  Pacific  an(l  Mountain 
States  the  large  copper  mining  loads  were  responsible 
to  an  appreciable  degree  for  the  increases  shown  by 
this  section.  With  copper  selling  as  it  did  in  May  at 
31  cents  per  pound,  the  producers  naturally  were  mak- 
ing every  effort  to  turn  out  the  maximum  amount  of 
the  red  metal.  The  size  of  this  load  can  readily  be 
imagined  when  it  is  understood  that  one  copper  mining 
company  annually  consumes  700,000,000  kw.-hr. 

Explanation  of  Tables 
The  accompanying  curves  show  graphically  the  per- 
centage of  increase  contained  in  Tables  I  and  II.     The 
remaining  tables  give  the  percentage  of  increase  for 
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•Decrease.    tRe^ults  omitted  owing  to  insutfieient  returns. 


FIGS.  2  TO  5 — CENTRAL  STATION   INCOME  AND  OUTPUT  GAIN  BY 
MONTHS  IN   PER  CENT  SECTIONALLY 

both  income  and  output  by  sections  in  which  the  com- 
panies are  grouped  according  to  size  as  follows :  Group 
1  contains  all  companies  operating  in  cities  of  over 
100,000  population;  group  2,  those  operating  in  cities 
having  between  50,000  and  100,000  inhabitants;  group 
3,  between  25,000  and  50,000;  group  4,  between  10,000 
and  25,000,  and  group  5,  between  5000  and  10,000, 
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STATION   AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Convenient  Mounting  for  Small  Battery 

The  fire  alarm  system  for  the  city  of  Holland,  Mich., 
is  operated  from  the  electric  light  plant.  One  operat- 
ing force  cares  for  both  equipments,  and  since  the  prin- 
cipal duty  in  connection  with  the  proper  care  of  the 

fire  alarm  system 
lies  in  attending  to 
the  seventy-cell 
storage  battery, 
the  cells  have  been 
made  easily  acces- 
sible, as  shown  in 
the  accompanying 
illustration.  The 
battery  is  mounted 
on  strips  of  glass 
supported  by  por- 
celain insulators 
attached  to  a  hard 
pine  wood  rack. 
The  whole  battery 
equipment  has  been 
placed  in  an  open 
space  on  the  sta- 
tion's switchboard 
gallery.  The  con- 
trol board  and  mo- 
tor generator  set 
for  charging  the 
cells  is  placed 
against  the  wall 
nearby.  This  rack  is  said  to  have  proved  a  great  con- 
venience, and  the  fact  that  it  does  away  with  an  un- 
sightly wall  shelf  on  which  such  batteries  are  usually 
placed  has  justified  the  sm.all  expense  of  its  con- 
struction. 


WOOD    RACK    FOR    SMALL    STORAGE 
BATTERY 


How  an  Old  Synchronous  Generator  Was  Used 
to  Improve  Line  Power  Factor 

The  continuous  demand  of  a  silica-producing  com- 
pany at  Oregon,  111.,  supplied  from  the  lines  of  the  Illi- 
nois Northern  Utilities  Company  is  about  1000  kw.  at 
60  per  cent  power  factor.  Energy  may  be  furnished  to 
this  mill  from  either  of  two  stations,  namely  at  Polo,  13 
miles  away,  or  at  Dixon,  23  miles  away.  The  line  from 
Polo  is  built  of  No.  6  copper  and  is  operated  at  13,200 
volts.  Twelve  miles  of  the  line  from  Dixon  is  built  of 
No.  2  copper  and  11  miles  of  No.  6  copper.  This  line 
is  also  operated  at  13,200  volts.  To  satisfactorily  carry 
the  heavy  low  power  factor  load  over  the  No.  6  wire, 
would  have  been  practically  impossible  had  it  not  been 
for  the  equipment  in  an  old  and  inefficient  combination 
steam  and  water-power  plant  at  Oregon. 

The  main  machine  in  the  old  station  was  a  300-kw. 
synchronous  generator  arranged  so  that  it  could  be  con- 
nected by  means  of  a  clutch  to  either  a  steam  engine  or 
a  water  wheel,  or  could  be  disconnected  from  both.  The 
present  practice  of  the  company  is  to  connect  this  ma- 
chine to  one  of  its  prime  movers,  synchronize  it  with 
the  line,  then  disconnect  it  from  its  prime  mover,  and 
allow  it  to  operate  without  load  as  a  synchronous  mo- 


tor to  correct  the  line  power  factor.  A  Tirrill  regula- 
tor automatically  causes  over-excitation  of  the  field  of 
the  synchronous  machine  so  that  it  exerts  the  proper 
corrective  effects  by  balancing  the  reactive  current  due 
to  the  inductive  load. 

Had  this  application  of  the  synchronous  condenser 
principle  not  been  made  it  would  have  been  necessary  to 
increase  the  line  voltage  from  13,200  to  33,000  volts 
and  consequently  reinsulate  for  the  higher  voltage,  in 
order  to  keep  the  line  regulation  within  reasonable 
limits. 


Tall  Poles  for  River^^Crossing'Span 

BY   K.   C.   SCHLUSS 

When  the  Puget  Sound  Traction,  Light  &  Power 
Company  recently  extended  its  13,000-volt,  three-phase 
system  to  serve  several  large  consumers  on  the  Tide 
Flats  of  Tacoma,  Wash.,  it  was  necessary  to  cross  the 
Puyallup  River,  which  is  a  navigable  stream.  The  gov- 
ernment specifications  for  crossing  spans  call  for  a 
clearance  of  100  ft.  above  maximum  high  water.  In 
order  to  obtain  this  clearance  in  the  center  of  the  span, 
which  is  230  ft.  long,  it  was  found  that  the  poles  sup- 
porting the  crossing  span  would  have  to  be  125  ft.  long. 

Although  the  Puget  Sound  country  has  become  fa- 
mous for  its  long,  straight  cedar  poles — no  cedar  poles 
of  this  extreme  length  could  be  found.  It  was  finally 
found  necessary  to  use  fir  poles.  Two  well-proportioned 
poles  were  located  and  loaded  on  three  41-ft.  flat  cars. 
Fortunately,  track  facilities  were  available  so  that  these 
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loiiK  poles  could  be  inoved  on  the  curs  within  several 
hundred  feet  of  the  erossing. 

As  delay  was  experienced  in  obtaining  the  poles,  a 
temporary  crossing  had  been  constructed  using  75-ft. 
poles  and  these  were  used  to  good  advantage  as  gin 
poles  in  raising  the  permanent  poles.  No  difficulty  was 
encountered  in  raising  the  125-ft.  sticks,  the  time  con- 
sumed from  starting  to  raise  each  pole  until  same  was 
set  and  tamped  in  being  two  and  one-half  hours. 

One  customer  who  is  served  from  this  line  has  re- 
placed steam  power  by  motor  drives  in  his  door  factory 
where  sufficient  refuse  is  available  for  fuel  and  where 
steam  is  still  required  for  dry  kilns  and  for  a  sawmill. 
This  plant  has  a  capacity  of  from  2000  to  2500  doors 
per  working  day  of  twenty  hours,  absolute  continuity  of 
service  and  perfect  speed  regulation  being  imperative. 
The  average  maximum  demand  of  this  plant  is  300  kw. 
and  the  monthly  load  factor  between  70  and  75  per  cent. 


SCHEMES  FOR  MINIMIZING 

SERVICE  INTERRUPTIONS 

Relay  Arrangements  for  Clearing  Short-Circuits  by 

Interrupting  Generator  Field  Currents,  Also 

Provisions  for  Pulling  Machines  in 

Step   After    Interruption 

A  method  of  clearing  short-circuits  which  involves 
interrupting  the  field  current  of  all  generators  mo- 
mentarily (say  one  or  two  seconds)  and  then  restoring 
it  again  was  described  by  F.  E.  Ricketts  at  the  recent 
Cleveland  convention  of  the  A.  I.  E.  E.  By  this  method 
the  voltage  of  the  system  may  be  quickly  brought  to 
zero,  since  the  heavy  armature  current  will  tend  to  de- 
magnetize the  field  even  before  their  circuits  are  opened. 
By  the  time  the  fields  close  the  arc  will  usually  have 
ceased,  and  as  the  current  builds  up  in  the  fields  the 
armature  voltage  will  rise  gradually  from  zero  to  nor- 
mal, service  on  the  system  being  simultaneously  restored 
since  machines  will  not  have  had  time  to  come  to  a 
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FIG.  1 — CONNECTIONS  OF  RELAYS  AND  MOTOR-DRIVEN  CONTACT 
WHEEL  FOR  CLEARING  SHORT-CIRCUITS  BY  MOMENTARILY 
INTERRUPTING    AND    RESTORING    GENERATOR    FIELD    CURRENT 

"dead"  stop.  Voltage  surges  are  ayoided  in  this  way, 
and  the  armature  current  limited  to  200  per  cent  of  nor- 
mal. To  insure  the  restoration  of  servce  on  the  sys- 
tem, however,  special  arrangements  of  relays  should  be 
provided,  and  when  there  are  synchronous  motors  on 
the  line  special  features  should  be  incorporated  in  their 
design. 

One  type  of  mechanism  for  interrupting  and  restor- 


ing the  generator  field  current  as  used  by  the  Con- 
solidated Gas,  Electric  Light  &  Power  Company  of  Bal- 
timore is  illustrated  herewith.  It  consists  of  a  con- 
tactor wheel  mounted  on  the  shaft  of  a  motor  which  is 
so  controlled  by  relays  that  it  will  rotate  the  wheel 
at  least  one  revolution,  requiring  one  minute,  when  a 
severe  short-circuit  occurs  on  the  system.     The  motor 


FIGS.  2  AND  3 — ARRANGEMENTS  OF  RELAYS  FOR  INSURING  COR- 
RECT FIELD  POLARITY  ON  SYNCHRONOUS  CONVERTER  AFTER 
SERVICE  INTERRUPTION  AND  FOR  REDUCING  LOAD  ON  SYN- 
CHRONOUS   MOTOR-GENERATOR    WHILE    STARTING 

is  set  in  operation  in  response  to  the  closing  of  the  re- 
lays 1,  2  or  3,  which  are  connected  to  current  trans- 
formers, in  the  armature  leads  of  at  least  one  gener- 
ator that  is  operating  on  the  system.  The  action  of 
the  relays  to  start  the  motor  is  delayed,  however,  by  a 
definite  time-limit  relay,  4,  to  permit  selective  relays 
on  the  system  to  cut  out  any  minor  circuit  on  which 
short-circuits  may  exist.  If  this  does  not  clear  the 
trouble  the  contact  wheel  starts  to  rotate,  first  closing 
relay  Rl,  which  maintains  the  motor  in  operation  until 
the  wheel  has  made  one  complete  revolution.  Immedi- 
ately after  Rl  closes  another  contact  closes  R2,  which 
trips  the  field  switches.  About  two  seconds  later  still 
another  contact  closes  relay  RS,  which  restores  the  field 
current.  While  the  fields  are  opened  the  voltage  regu- 
lator will  boost  the  exciter  voltage  to  a  maximum  so 
that  when  the  fields  are  closed  the  field  current  will 
build  up  rapidly.  This  is  desirable  because  the  time  re- 
quired for  generators  to  pull  in  step  varies  inversely  as 
the  strength  of  the  field  currents.  To  prevent  the  volt- 
age rising  too  rapidly  after  the  machines  are  in  syn- 
chronism, relays  R4,  R5  and  R6  are  controlled  by  the 
contact  wheel  so  they  will  insert  the  resistance  in  series 
with  the  voltage-regulating  coil  of  the  voltage  regulator 
gradually.  Thus  the  voltage  will  be  restored  uniformly, 
which  is  an  aid  in  pulling  the  motors  on  the  system  into 
synchronism. 

To  insure  bringing  synchronous  converters  on  the  sys- 
tem back  into  normal  operation  the  arrangement  of  re- 
lays shown  in  Fig.  2  can  be  used.  With  the  fields  con- 
nected as  shown  the  fields  are  bound  to  build  up  with 
the  correct  polarity  each  time.  When  the  system  volt- 
age is  momentarily  interrupted,  the  converter  will  draw 
so  much  current  from  the  battery  that  the  circuit  break- 
ers will  open.  Then  the  relay  Rl  will  close  R2,  which 
permits  current  to  flow  from  the  ground  through  the 
transformers  to  the  armature  and  thence  through  the 
field  coils  and  rheostat  in  multiple  to  the  negative  bus, 
thus  impressing  half  normal  voltage  of  the  proper  polar- 
ity on  the  fields.  Less  than  normal  excitation  is  advis- 
able while  the  converter  is  pulling  into  step,  otherwise 
flashing  at  the  brushes  may  occur.  In  most  cases,  25 
per  cent  normal  will  insure  the  correct  polarity.  Where 
no  battery  is  used  on  the  bus  a  small  battery  capable 
of  furnishing  the  field  current  should  be  connected  be- 


August  5,  1916 


ELECTRICAL    WORLD 


279 


tween  the  neutral  and  wire  marked  3,  which  should  then 
not  be  connected  to  the  negative  bus. 

With  synchronous  motors  the  problem  is  more  diffi- 
cult, since  they  lose  a  part  of  their  torque  when  they  are 
out  of  synchronism.  In  this  case,  it  is  necessary  to 
reduce  the  load  sufficiently  to  permit  their  pulling  into 
step.  One  method  of  accomplishing  this  with  a  motor 
generator  set  is  shown  in  Fig.  3.  When  the  voltage  on 
the  system  builds  up  after  an  interruption  relay  B  will 
trip  the  field  switch  before  A  can  act,  owing  to  the  lat- 
ter's  having  inverse-time  characteristics.  Thus  resist- 
ance 'E  is  inserted  in  the  field  circuit,  thereby  limiting 
the  load  and  permitting  the  motor  to  pull  in  step.  In 
response  to  voltage  across  E,  relay  F  will  operate,  clos- 
ing the  field  switch.  Providing  pole  dampers  and 
enough  reactance  in  the  motor  circuit  to  make  the  total 
about  20  to  25  per  cent  will  also  improve  the  starting 
torque  of  synchronous  motors. 


Hom[Signal  Prevents  Confusion  with  Bells 

So  many  bell  signals  are  used  in  the  Binghamton 
(N.  Y.)  Light,  Heat  &  Power  Company's  station  that 
alternating-current  signal  horns  have  been  adopted  in 
several  cases  to  prevent  confusion.  One  purpose  for 
which  they  are  used  is  to  indicate  the  opening  of  oil 
switches.  The  horns  are  operated  from  a  110-volt  cir- 
cuit. A  snap  switch  is  connected  in  one  leg  of  the  cir- 
cuit to  permit  cutting  the  horn  out.  In  the  other  leg 
is  the  pallet  switch  of  the  oil  switch. 


A  400-kw.  Rotary  Substation  for  Operation 
of  One-Car  Trolley  Line 

The  accompanying  illustrations  show  equipment  and 
construction  of  a  small  substation  at  Percy  Station, 
Miss.,  operated  by  the  Memphis  (Tenn.)  Street  Rail- 
way Company  in  connection  with  its  one-car  line  be- 
tween Lake  View,  Miss.,  and  the  center  of  Memphis,  a 
distance  of  10.3  miles.     Energy  is  purchased  from  the 
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-TWO    75-KW.    ROTARY    CONVERTERS    AND    SWITCHBOARD 
IN    PERCY    STATION,    MISS.,    SUBSTATION 


Memphis  Consolidated  Gas  &  Electric  Company  and 
stepped  down  at  the  substation  from  6600  volts  to  380 
volts  by  two  sets  of  75  kva.,  three-phase,  60-cycle,  dis- 
tributing transformers.  The  substation  contains  two 
200-kw.,  self-starting,  compound-wound,  three-phase, 
60-cycle,  1200-r.p.m.  Westinghouse  rotary  converters 
for   600-volt   direct-current   operation.     Only   one  con- 


verter is  in  operation  at  a  time,  the  other  being  held  in 
reserve.  A  four-panel  switchboard  contains  the  usual 
equipment  of  switching  apparatus  and  instruments,  all 
of  Westinghouse  Electric  &  Manufacturing  Company's 
design. 

The  average  load  on  the  substation  is  from  60  to  75 
kw.     The  total  energy  consumption  per  month   is  ap- 


FIG. 


-SUBSTATION    AT   PERCY   STATION,    MISS.,   FOR  OPERATION 
OF    ONE-CAR    TROLLEY    LINE 


proximately  32,000  kw-hr.  While  the  substation  is 
larger  than  at  present  required,  it  was  designed  and 
installed  with  regard  to  the  future  growth  of  the  line. 
The  car  operated  on  this  line  has  a  speed  of  about  22 
miles  per  hour  and  makes  the  trip  one  way  in  thirty 
minutes,  including  time  for  an  average  of  six  stops. 


Method  of  Constructing  Manholes  in 

Quicksand 

Occasionally  manholes  must  be  built  in  sandy  soil 
where  the  permanent  water  level  is  only  2  or  3  ft.  below 
the  surface.  In  such  cases  they  have  been  constructed 
successfully,  according  to  the  last  report  of  the  N.  E. 
L.  A.  underground  construction  committee,  by  means  of 
a  modified  open-caisson  method.  The  excavation  to 
quicksand  is  made  in  the  usual  manner.  Then  a  wooden 
framework  having  the  same  horizontal  section  as  the  de- 
sired manhole  is  built  up  of  2-in.  planks  until  the  walls 
are  6  in.  thick,  the  corners  being  so  fastened  that  diago- 
nal bracing  is  not  needed.  With  this  placed  over  the 
spot  where  the  manhole  is  desired  a  casing  of  brick  is 
built  up  to  the  required  height  and  thickness  of  the 
manhole  walls.  The  latter  are  plastered  on  the  outside. 
After  allowing  the  mortar  to  set  for  three  or  four  days 
excavation  is  started  inside  the  framework,  the  brick 
walls  and  framework  being  allowed  to  settle  simul- 
taneously, by  undermining  the  walls.  If  the  settlement 
is  slow  it  may  be  accelerated  by  placing  bags  of  sand 
or  other  weights  on  top  of  the  manhole  walls.  Only 
enough  water  should  be  removed  during  excavation  to 
permit  the  men  to  work,  otherwise  the  sand  will  become 
very  hard.  Ordinarily  only  eight  to  ten  hours  will  be 
required  to  sink  the  manhole  walls  unless  obstructions 
are  encountered.  When  the  desired  depth  has  been 
reached  the  walls  are  back  filled  and  the  earth  tamped. 
Then  the  water  is  removed  from  the  manhole  and  a 
heavy  concrete  floor  laid.  The  openings  for  conduit  are 
cut  in  the  manhole  after  it  is  entirely  completed.  With 
this  method  of  construction  the  labor  cost  is  about  double 
that  for  building  manholes  in  the  ordinary  manner.  The 
wooden  framework  is  the  only  other  additional  expense. 
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COMMERCIAL  AND    BUSINESS   POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


A  CUSTOMER'S  METER  CARD 

A  Suggestion  to  Encourage  the  Householder  to  Check 

His  Meter  Readings  and  to  Insist  on  Better 

Lamps  and  Better  Light 

By  H.  V.  COFFY 

Many  central-station  companies  hang  meter-reading 
cards  alongside  their  customers'  meters  for  the  purpose 
of  keeping  a  record  on  customers'  premises  of  the 
monthly  readings  made  by  the  company's  meter  readers. 
I  believe,  however,  that  there  are  some  possibilities  of 
a  card  of  this  sort  which  have  been  overlooked.  Why 
not  use  the  means  presented  for  a  little  direct  publicity 
of  the  right  kind?  Certainly  some  time  during  the 
year  the  customer  himself,  or  one  of  his  family,  will 
stop  to  observe  the  meter-reading  card,  possibly  for  the 
purpose  of  comparing  the  reading  with  the  last  one 
shown  on  the  card. 

The  subject  of  educating  customers  to  an  under- 
standing of  how  to  read  meters  has  had  a  great  deal  of 
attention  and  some  efforts  have  been  made  along  this 
line.  In  the  attached  draft  of  a  card  the  writer  has 
attempted  not  only  to  teach  the  customer  how  to  read 
his  meter,  but  has  endeavored  to  arouse  the  house- 
holder's interest  to  the  point  where  he  will  watch  the 
mechanism  and  jot  down  his  readings  each  month,  a 
process  which  undoubtedly  will  result  in  clearing  up 
some  of  the  misunderstandings  that  are  entertained  by 
the  public  regarding  electric  meters. 

Educating  the  Public  in  the  Use  of  More  and 
Better  Illumination 

There  is  a  further  object  in  the  card,  i.e.,  to  educate 
the  public  to  the  use  of  more  light  and  better  light. 
The  lower  part  of  the  card  is  devoted  to  this  purpose. 
In  spite  of  the  great  amount  of  advertising  matter  and 
sales  effort  which  has  been  expended  in  educating  the 
public  to  the  value  of  tungsten  lamps  there  are  millions 
of  carbon  lamps  still  in  use.  It  is  also  true,  as  the 
reader  will  agree,  that  many  customers  use  their  lamps 
beyond  the  period  of  their  greatest  efficiency,  that  is, 
after  they  have  become  blackened  and  are  almost  worth- 
less from  the  standpoint  of  lamp  efficiency.  The  post- 
card attached  to  the  card  is  intended,  of  course,  for  the 
convenience  of  the  customer  in  getting  in  touch  with 
the  dealer  or  company  when  he  is  in  need  of  new  lamps 
and  serves  as  a  timely  reminder. 

OBVERSE  OF  DETACHABLE  POST  CAKD  AT  BOTTOM  OF  METER  CARD 


Date 1916 

Name  of  Company 
Street  Address , 
City 
Gentlemen: 

Please  send  a  salesman  to  explain  the  superiority  and  economy  of 
Tungsten   eleclric  lamps. 

I  am  in  need  of 

25-watt  lamps. 

40-watt  lamps. 

60-watt  lamps. 

larger  lamps. 

Customer's  Name 

Street  Address 


Help  Us  to  Serve  You  Better 

If  each  one  of  our  customers  would  check  liis  ni(;ter  rejulinn  each 
montli  and  telephone  us  if  it  docs  not  agree  witii  ours,  the  few  mi.s- 
takes  made  by  our  careful  meter-readers  would  he  eliminated. 

The  better  service  thus  rendered  would  be  of  mutual  benefit,  and  with 
this  end  in  view  we  submit  this  chvt  iind  explanation  of  how  to  read 
your  meter. 

As  an  example,  suppose  the  hands  on  the  several  dials  stood  as 
'ndicuted  in  this  diajiraiii: 


^>6ViOR£o^ 


0V*ITS 


Write  the  figures  down  from  left  to  right  as  they  appear  on  the 
dials,  always  using  the  smaller  of  the  two  numbers  between  which  each 
hand  lies.  Thus,  the  reading  above  is  1-6-3-9 — 1639.  The  last  figure 
would  be  9  and  not  0,  because  as  soon  as  the  hand  on  that  dial  reaches 
0,  the  hand  on  the  "tens"  dial  would  stand  at  4  and  the  reading  would 
be   1640. 

A  very  little  practice  will  enable  you  to  read  your  meter  correctly. 
If  you  will  then  write  down  each  month  in  the  space  below  provided, 
the  meter  reading  as  observed  by  you,  a  check  will  be  had  upon  our  sys- 
tem which  will  eliminate  the  possibility  of  meter-reading  errors.  You 
should  endeavor  to  make  your  reading  at  as  nearly  the  same  date 
each  month  as  that  made  by  our  meter  man,  for  a  difference  of  a  day 
or  more,  naturally  might  account  for  a  con.siderable  discrepancy  in 
the  meter  reading. 


Ii  your  reading  does  not  correspond  with  that  indicated  by  our 

meter   man,   telephone and   we   will    gladly   send   a 

representative  to  make  correction. 

Name  of  Company 

Street  .\ddress 


Are  You  Getting  Full  Light  Value 
Out  of  Your  Electric  Service? 

There  are  many  kinds  of  electric  lamps — but  there  is  one  kind  which 
is  better  than  all  others — Tfi-"  Tuniin.ten  electric  lamp. 

Tungsten  eleclric  lamps  give  more  light,  better  light  and  last  longer 
than  the  old-style  carbon  lamps.  Tungsten  lamps  cost  slightly  more 
to  purchase,  but  soon  pay  for  themselves  in  their  saving  of  electricity. 

To  be  sure  of  getting  the  right  kind  of  electric  lamps  simply  fill  out  the 
reverse  side  with  your  name  and  address  and  approximately  the  num- 
ber and  sizes  of  lamps  wanted  and  we  will  send  a  salesman  who  will 
show  you  the  highest  grade  Tungsten  lamps  at  reasonable  prices — the 
kind  that  give  the  most  light  for  the  least  money. 

If  you  prefer,  telephone and  say,  "Send  a  lamp  salesman." 


Private  Post  Card 


To  get  the  best  lamps  at  low- 
est prices — the  most  light 
for  the  least  money — tear  off 
this  post  card,  fill  out  the 
other  side  and  drop  it  in  a 
mail  box. 

Name  of  Company 
Street  .address 

Telephone 

(Over) 


Place 
one 
cent 
stamp 
here 


Name  of  Company, 
Street  Address 
City 
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Rates  and  Collections  in  Service  to  Rural 

Customers  in  Iowa 

Before  the  recent  convention  of  the  Iowa  Section  of 
the  N.  E.  L.  A.,  W.  H.  Burtis  and  F.  D.  Paine  pre- 
sented an  analysis  of  the  rural  lighting  and  power  serv- 
ice to  farm  customers  being  furnished  from  the  trans- 
mission lines  of  Iowa  central-station  companies.  An 
abstract  of  this  material  was  presented  in  these  col- 
umns, page  221,  July  29,  the  data  being  taken  from  re- 
ports furnished  by  52  operating  companies. 

On  the  subject  of  rates,  only  twenty-seven  companies 
sent  in  data.  Of  these,  all  but  two  make  the  same 
charge  per  kw.-hr.  for  rural  service  as  city  service,  and 
these  two  sell  the  energy  at  a  lower  rate  per  kw.-hr. 
It  is  surprising  to  note  that  seventeen  of  the  twenty- 
seven  companies  make  the  same  minimum  charge  for 
rural  service  as  for  city  service.  Four  of  the  remaining 
ten  have  a  $5  minimum,  three  have  a  $3  minimum,  and 
one  a  $1.75  minimum.  Probably  a  large  percentage  of 
the  above  seventeen  companies  give  service  from  their 
2200-volt  lines  extended  into  the  country,  and  hence  be- 
lieve that  they  should  give  the  same  rate.  These  com- 
panies fail  to  take  into  account  the  difference  in  the  in- 
vestment and  losses  per  customer  between  city  and  rural 
service.  In  most  cases  where  the  farmer  uses  power  and 
has  the  same  lighting  minimum  as  the  city  customer,  a 
higher  minimum  is  charged  for  power  service,  which  is 
measured  on  a  separate  meter.  Where  the  minimum 
charge  is  higher  than  the  city  minimum,  one  meter  is 
generally  used  for  both  lighting  and  power  service.  Out 
of  twenty-four  companies  which  reported  on  methods  of 
collecting  all  but  three  stated  that  they  were  making 
monthly  collections  from  rural  customers.  These  three 
make  quarterly  collections. 


Useful  Souvenirs  for  the  Customer 

John  A.  Cavanaugh,  superintendent  of  light  and 
power  for  the  Benton  Harbor-St.  Joseph  (Mich.)  Rail- 
way &  Light  Company,  does  not  believe  in  gratuitously 
distributing  calendars  and  similar  souvenirs  to  cus- 
tomers. While  other  business  interests  in  St.  Joseph 
carry  out  this  practice  each  year,  the  electric  company 
generally  gives  away  an  inexpensive  yet  practical  and 
useful  household  utensil.  Three  years  ago  the  gifts  to 
the  company's  patrons  and  prospective  customers  were 
pancake  turners,  which  cost  the  company  6  cents  each. 
The  following  year  11-cent  spatulas  were  given,  and  this 
year  pan-scrapers,  costing  4  cents  each,  are  being  dis- 
tributed. Each  device  given  away  bears  the  company's 
standard  advertising  slogan,  "Is  Your  House  Wired — 
Benton  Harbor-St.  Joseph  Railway  &  Light  Company — 
Ask  the  Man."  These  reminders  are  usually  distributed 
by  a  special  representative,  who  goes  from  house  to 
house. 


The  Central  Station  to  the  Rescue  of  a 
$25,000  Stock  of  Storage  Eggs 

The  saving  of  $25,000  worth  of  cold-storage  eggs  by 
the  emergency  department  of  the  central  station  is  a 
pretty  good  talking  point  for  central-station  service. 

David  E.  Nims,  power  engineer  for  the  Central  Hud- 
son Gas  &  Electric  Company,  Poughkeepsie,  N.  Y., 
reports  that  on  Sunday,  July  16,  at  10.30  a.  m.,  his 
2ompany  received  a  hurried  telephone  call  from  the  man- 
ager of  a  large  cold  storage  plant  that  the  latter's  gas 
engine  had  broken  down  and  that  the  cold-storage  firm 
was  accordingly  in  danger  of  losing  $25,000  worth  of 
eggs.  The  cold-storage  management  was  in  dire  need 
of  help,  and  wanted  to  know  what  could  be  done. 


Fortunately,  the  plant  was  in  a  location  where  there 
was  underground  service,  but  no  wires  entered  the 
building.  Despite  the  short  notice  and  the  fact  that  it 
was  Sunday,  Mr.  Nims  immediately  got  the  emergency 
gang  on  the  job  and  had  the  gas  engine  torn  out  and  a 
40-hp.  electric  motor  in.stalled  and  running  before  dark 
the  same  day — within  eight  hours  of  the  receipt  of  the 
first  call  for  help. 

Such  service  by  the  central  .station  to  its  community, 
points  out  Mr.  Nims,  is  not  only  appreciated,  but  pro- 
motes the  good  will  of  the  community  and  makes  for 
the  best  kind  of  advertising  the  central  station  can  get. 


IViring^  and  Illumination 

Latest  Practice  in  the  Electrical 
Contracting  Field  and  in  the  Art 
of  Interior  and  Exterior  Illumination 


Wiring  for  Electric  Heating  Appliances — IP-- 

BY  TERRELL  CROFT 

Where  portable  heaters  are  installed  in  industrial 
plants  special  circuits,  such  as  are  shown  at  A  and  B, 
Fig.  3,  should  be  used.  The  circuits  should  be  sub- 
divided and  controlled  with  double-pole  switches  (S, 
and  S,i)  so  that  all  of  the  devices  in  an  entire  depart- 


ferHeoferj 
Indicating 
Lamp  La" 


t  lee  trie  Heating  Devices 


■v^^^ — U  A 


FIG.    3- 


-SPECIAL    WIRING    CIRCUITS    FOR    ELECTRIC    HEATING 
APPLIANCES 


ment  or  a  certain  group  of  devices  can  be  positively 
disconnected  when  the  department  is  not  in  operation. 
In  this  way  the  branch  circuits  to  the  devices  will  not  be 
"alive"  when  the  operators  are  not  present.  Red  pilot 
lamps  (Li  and  L«)  should  be  associated  with  the  main 
control  .switch  for  each  group,  even  though  each  indi- 
vidual heater  in  the  group  has  its  own  pilot  lamp  and 


tnsulcifin0 
Sush/ngt 

Spiral  Pro  lee  hr 

Insu/afiit^ 
Heat  -Resistina 
Casing 


,■  Heater  Corel 


Porcelain 
■    CaJed 
PlugJ 


\  -  Double  -  Pole  Plug        H"  Two  Smqle-Pole  Plugs 
FIG.  4 — PLUG  CONNECTORS  FOR  PORTABLE  HEATING  DEVICES 

switch  (which  should  be  located  within  sight  of  the 
heater)  so  that  there  will  be  little  likelihood  of  the 
group  control  switch  being  left  closed  accidentally.  It 
is  frequently  desirable  to  install  special  heating-device 

♦Continued  from  ]),   23:5,  Ki.ectricai.  World.  July  29,  1916. 
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ciiTuits  ill  residences,  particularlj'  when  it  is  probable 
that  several  heaters  may  be  used  in  the  same  building. 

Flexible  eords  fur  heating?  devices,  where  the  device 
requires  over  250  watts,  must  be  composed  of  rubber- 
insulated  conductors  which  are  protected  from  heat  and 
abrasion  by  an  asbestos  servinjr  and  an  outer  reinforc- 
ing covering  of  cotton  braid  or  similar  material.  For 
devices  of  less  than  250  watts  the  ordinary  reinforced 
lamp  cord  may  be  used. 

Plug  connectors  are  inserted  in  cords  serving  portable 
heating  devices,  usually  in  the  end  of  the  cord  adjacent 
to  the  heater.  Fig.  2,  so  that  positive  means  of  discon- 
necting the  device  will  be  available  whether  or  not  there 
is  a  switch  in  the  circuit.  Such  plug  connectors  are 
particularly  necessary  for  devices  requiring  less  than 
660  watts,  because  such  devices  may  be  served  from  a 
lighting  circuit  through  a  keyless  socket  or  possibly 
through  a  key  socket  located  out  of  reach. 

Non-combustible  stands  should  be  provided  for  elec- 
tric irons.  Fires  have 
been  started  through  the 
carelessness  of  operators 
in  leaving  energized 
electric  irons  on  wooden 
ironing  boards.  It  has 
been  found  that  the  iron- 
ing surface  of  an  elec- 
trically h  e  a  t  e  d  iron 
should  operate  at  a  tem- 
perature in  the  neigh- 
borhood of  500  deg. 
Fahr.  if  it  is  to  be  used 
for  ironing  damp  cloth. 
Automatic  cut-outs  ar- 
ranged for  mounting  on 
electric  irons  have  been 
designed.  The  function 
of  such  cut-outs  is  to 
disconnect  the  iron  from 
its  source  of  emf.  if  its 
temperature  exceeds  a 
certain  permissible 
value.  Some  such  cut- 
outs have,  however, 
proved  unreliable  in 
practice,  and  the  general 
attitude  appears  to  be 
that  these  cut-outs  tend 
to  increase  the  fire  haz- 
ard rather  than  to  re- 
duce it. 

While  an  indicating 
lamp  is  not  required  for 

an  electric  iron  or  other  ordinary  heating  device,  if  con- 
trolled by  an  indicating  switch  it  is  considered  good 
practice,  and  is  undoubtedly  desirable,  to  include  an  in- 
dicating lamp  in  every  installation  as  shown.  Heater 
control  combinations,  such  as  shown  in  Fig.  2  (page  232, 
Electrical  World,  July  29),  and  Fig.  6,  are  now  man- 
ufactured in  a  number  of  different  designs  which  ren- 
ders it  uneconomical  to  assemble  a  heater  control  com- 
bination unless  it  happens  that  one  of  the  specially  de- 
signed combinations  is  not  available.  The  spring  shown 
in  Fig.  2  is  usually  included  in  the  electric  iron  outfits 
as  furnished  by  the  manufacturers.  The  function  of 
this  spring,  which  should  be  very  yielding,  is  to  hold  the 
heater  cord  up  out  of  the  way  and  prevent  its  dragging 
over  the  material  being  ironed. 

Protection  for  stationary  heaters  may  be  provided 
somewhat  as  shown  in  Fig.  5.  A  shield,  composed  of 
two  sheets  of  steel,  is  interposed  between  the  electric 
heater  and  the  combustible  surface  near  it.  Note  that 
an  air  space  of  at  least  1  in.  between  plates  should  be 


provided.  The  plates  should  be  so  arranged  that  there 
may  be  a  free  vertical  circulation  of  air  between  them 
- — that  is,  with  the  construction  shown  in  Fig.  5,  the 
inner  plate,  P,  should  not  extend  entirely  to  the  floor. 


Terminals 


Xonduit 


11  -  El.evatiori 

FIG.  5 — AIR-SPACE  SCREEN  FOR 
PROTECTING  COMBUSTIBLE  MA- 
TERIAL FROM  EXCESSIVE   HEAT 


Edison  Plug  Recepfac/e 
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Chapman  Receptac/e  for 
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Cartridge  Fuse  Cut-Ouf 


FIG.     6 — AN     APPROVED     HEATER     CONTROL     COMBINATION     FOR 
SURFACE  WIRING 

Frequently,  alternate  laminae  of  sheet  steel  and  as- 
bestos, with  air  spaces  between  them,  can  be  utilized 
to  advantage  in  providing  protection  of  this  character. 


Projector  Lamps  Exposed  to  Attract  Pub- 
lic's Attention  to  Sign  Lighted 

When  illuminating  outdoor  advertising  and  signs  by 
projector  lamps  it  is  customary  to  conceal  the  light 
sources,  in  order  to  avoid  distracting  glare.  There  may 
be,  however,  conditions  when  it  is  desirable  to  leave 
the  light  source  exposed. 

Such  a  condition  is  illustrated  at  Gary,  Ind.,  where 
flood-lighting  projectors  are  being  used  to  illuminate  a 
sign  20  ft.  by  40  ft.,  painted  on  the  side  wall  of  a  build- 
ing. Ample  illumination  could  have  been  secured  by 
the  use  of  concealed  lamps  close  up  to  the  building,  as 
on  many  street  signs,  but  there  was  here  the  additional 
purpose  of  attracting  the  attention  of  persons  passing 
down  the  street  away  from  the  sign.  Flood-lighting 
reflectors  were,  therefore,  mounted  on  the  roof  of  a 
building  75  ft.  north  of  the  sign,  the  vacant  space  be- 
tween the  two  buildings  making  this  possible.  Persons 
passing  along  the  street  in  the  direction  of  the  pro- 
jectors cannot  avoid  noticing  the  powerful  lights  in  the 
unusual  position,  invariably  turn  to  see  what  the  beams 


THE  PROJECTOR  LAMPS  ON  THE  ROOF  OF  THE  BUILDING  AT  THE 
LEFT  OF  THE  PICTURE,  DIRECT  ATTENTION  TO  THE  SIGN 
WHICH  THEY  LIGHT,  ON  THE  WALL  OF  STRUCTURE  AT  RIGHT 

Al 

are  directed  against,  and  so  the  illumination  attracts^! 
the  notice  of  those  approaching  the  sign  and  also  those 
passing  away  from  it. 

Each  of  the  three  projectors  is  equipped  with  a  250- 
watt  nitrogen-filled  lamp. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


COMPLEX  QUANTITIES  IN 

ALTERNATING-CURRENT  THEORY 

A  New  Polar  Form  for  Representing  Complex  Quan- 
tities and  Its  Application  to  the  Calculation 
of  Alternating-Current  Phenomena 

Chiefly  through  the  work  of  Charles  Proteus  Stein- 
metz  the  use  of  the  notation  of  complex  quantities  has 
become  very  popular,  and  deservedly  so,  for  the  calcula- 
tion of  alternating-current  phenomena.  Thus  when  an 
e.m.f.  is  written  a  +  y  6  it  indicates  that  it  is  the  re- 
sultant of  two  components  a  and  b  with  a  phase  differ- 
ence of  90  deg.  between  each  other.  This  may  be  called 
the  "rectangular  form"  of  notation.  But  this  e.m.f. 
may  just  as  well  be  written  E  (cos  x.  -\-  j  sin  x)  where 
£"  =  a'  +  &^  and  b/a  =  tan  x.  This  may  be  called  the 
"polar  form"  of  notation.  This  leads  directly  to  a  third 
form  of  notation,  the  "exponential  form,"  the  e.m.f. 
being  written  Ee^^. 

In  an  interesting  paper,  presented  at  the  Cleveland 
meeting  of  the  American  Institute  of  Electrical  Engi- 
neers, N.  S.  DiAMANT  describes  a  new  and  rather  simple 
polar  method.  It  is  essentially  based  on  the  use  of  the 
operator  j"  where  n,  contrary  to  ordinary  usage,  may 
be  any  positive  or  negative  fraction. 

Just  as  j  or  f  indicates  rotation  through  90  x  1  deg. 
and  f  indicates  rotation  through  90  x  3  deg.,  so  j^  is 
interpreted  as  rotation  through  90  x  Yo  =  45  deg.  In 
general  Aj^  (x>0)  may  be  interpreted  as  rotation  of 
the  number  A  through  90  x  x  deg.  or  7:x/2  radians  in  the 
positive  or  counterclock  wise  direction;  similarily 
Aj'x  (x>0)  represents  a  vector  which  has  been  turned 
through  ■7:x/2  radians  in  the  negative  direction.  Thus  the 
exponent  of  j  may  be  any  number,  and  it  indicates  the 
phase  relation  of  the  quantity  under  consideration.  For 
instance,  an  e.m.f.  of  E  volts  and  60  deg.  out  of  phase 
with  the  current  will  be  represented  according  to  the 
above,  as  E  /%  where  x  =  (60/90)  =  2/3  and  the  cur- 
rent as  /  j°  =  I,  since  j  to  the  zero  power  is  unity,  just 
as  for  any  other  algebraic  quantity. 

Hence  our  e.m.f.,  which  in  the  rectangular  form  of 
rotation  was  written  a  -\-  j  b  or  E  (cos  x  -f  ;  sin  x)  in 
the  usual  polar  form  or  Ee'^  in  the  exponential  form, 
becomes  Ep'x-/'^  in  the  Diamant  notation.  If  the  angle  x 
is  given  in  degrees  instead  of  fractions  of  %  the  notation 
becomes  Ej^/^^. 

The  Diamant  notation  has  various  advantages.  Mul- 
tiplication and  division  of  vectors  are,  of  course,  very 
simple.  The  paper  also  gives  the  rules  for  addition 
and  subtraction,  for  calculating  the  power,  for  de- 
termining the  logarithm  of  Aj",  and  for  differentiation. 
A  number  of  problems  are  solved  in  the  paper,  using 
the  four  different  methods  of  notation  side  by  side  for 
the  sake  of  comparison  as  to  their  relative  convenience. 

"The  choice  of  mathematical  methods  and  notation  is 
necessarily  to  a  certain  extent  influenced  by  personal 
tastes,  and  it  is  not  practicable  to  give  any  general  rules 
as  to  when  the  notation  given  herein,  either  by  itself  or 
in  combination  with  others,  will  prove  most  advantage- 
ous. At  present  some  engineers  prefer  to  use  trigo- 
nometric methods  entirely,  while  others  employ  complex 


quantities  almost  exclusively;  still  others  u.se  either  of 
these  methods  or  exponentials  and  hyperbolic  functions, 
etc.,  according  to  whichever  they  think  lends  itself  best 
to  the  case  under  consideration.  Although  the  last  ones 
are  probably  in  the  minority,  it  is  no  doubt  best  to  avail 
oneself  of  the  peculiar  advantages  of  the  different  nota- 
tions so  far  developed.  The  judicious  choice  of  either 
the  rectangular  or  polar  form  of  complex  quantities  and 
the  judicious  combination  of  the  same  in  dealing  with 
alternating-current  problems  will  be  found  useful  in  the 
theory  and  calculation  of  alternating  currents  and 
alternating-current  machinery." 

Generators,  Motors  and  Transformers 

Direct-Current  Machine  Design. — Stanley  Parker 
Smith. — In  a  continuation  of  his  serial  on  the  design  of 
direct-current  machines,  the  author  discusses  the  con- 
version of  energy  in  the  direct-current  machine  and  the 
principles  of  commutation  and  commutating  poles. — 
London  Electrician,  June  30,  1916. 

Lamps  and  Lighting 

Electric  Lighting  of  Small  Towns.- — H.  N.  MuNRO. — 
The  requirements  of  a  small  town  of  5000  inhabitants 
are  considered.  The  selection  of  suitable  plant  is  dis- 
cussed, and  the  results  of  working  are  estimated. — Lon- 
don Electrician,  June  16,  1916. 

High-Vacuum  Mercury  Pump. — Irving  Langmuir. — 
An  illustrated  description  of  a  mercury-vapor  pump  act- 
ing on  a  similar  principle  as  that  of  Gaede,  but  being  of 
greater  simplicity   of  construction  and  reliability   and 

operating  with  extremely 
high  speed.  There  is  also  an 
absence  of  lower  limits  to 
which  the  pressure  may  be 
reduced.  The  construction 
is  shown  herewith.  A  blast 
of  mercury  vapor  passes  up- 
ward from  the  heated  flask 
A  through  the  tubes  B  and 
C  into  the  condenser  Z).  Sur- 
rounding B  is  an  annular 
space  E  connecting  through 
F  and  the  trap  G  with  the 
vessel  to  be  exhausted.  The 
tube  C  is  enlarged  into  a 
bulb  H  just  above  the  upper 
end  of  the  tube  B.  This  en- 
largement is  surrounded  by 
a  water  condenser  J  from 
which  the  water  is  removed 
at  any  desired  height  by 
means  of  tube  K  which 
is  connected  to  a  water  aspirator.  The  mercury  con- 
densing in  D  and  H  returns  to  the  flask  A  by  means  of 
the  tubes  L  and  M.  The  tube  N  connects  to  the  "rough" 
or  "backing"  pump,  which  should  maintain  a  pres- 
sure considerably  lower  than  the  vapor  pressure 
of  the  mercury  in  A.  In  this  pump  the  mercury  atoms 
escaping  from  the  upper  end  of  the  tube  B  radiate  out 
in  all  directions.  A  part  of  them  passes  up  into  C, 
but  the  larger  part  strikes  the  walls  of  the  enlargement 
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//.  If  there  is  no  water  in  the  conden.ser  ./  the  mercury 
which  conden.ses  on  the  walls  re-evaporates  nearly  as 
fust  as  it  condenses.  The  molecules  passing  from  the 
end  of  the  tube  H  toward  the  walls  //  collide  with  the 
molecules  which  re-evaporate,  and  may  then  be  deflected 
downward  into  the  annular  s[)ace  E\  This  blast  of  mer- 
cury vapor  down  throuy:h  hJ  prevents  the  gas  from  F 
from  passing  up  into  //,  so  that  under  these  conditions 
the  gas  from  F  may  pass  through  the  pump  much  more 
slowly  than  if  no  mercury  vapor  were  produced  in  A. 
On  the  other  hand,  when  cold  water  circulates  through 
the  condenser  J  all  the  mercury  atoms  striking  the  walls 
of  H  are  condensed,  so  that  no  mercury  passes  down 
through  E.  The  gas  from  F  thus  passes  freely  up 
through  F,  and  when  it  meets  the  mercury  vapor  blast 
at  P  is  blown  outward  and  upward  along  the  walls  of 
the  condenser  H,  and  finally  forced  into  the  main  stream 
of  mercury  vapor  passing  up  through  C  into  the  con- 
denser D.—Phi/s.  Rev.,  July,  1916. 

Generation,  Transmission  and  Distribution 

Boiler-House  Design  and  Operation. — W.  W.  Lackie. 
—A  paper  read  before  the  (British)  Municipal  Elec- 
trical Association.  The  author  deals  with  questions  of 
boiler-house  design  and  equipment,  fuel  handling  and 
storage.  Regarding  fuel,  some  experiments  are  given 
on  burning  coke  breeze  or  gas  coke  riddlings.  Such 
fuel  costs  only  20  per  cent  of  the  price  of  coal,  and  has 
a  calorific  value  of  60  per  cent  of  that  of  coal.  Even 
a  small  percentage  saving  in  fuel  is  worth  consideration. 
— London  Electrician,  June  23,   1916. 

Small  Generating  Station. — George  Wilkinson. — 
While  a  good  case  can  be  made  out  for  the  establishment 
of  large  power  companies  as  a  means  for  securing  cheap 
electrical  service  with  an  economical  use  of  coal,  an 
equally  good  case  on  precisely  the  same  grounds  can  in 
numerous  instances  be  made  for  the  small  local  gener- 
ating .station.  The  districts  to  be  served  are  generally 
fairly  compact  areas,  containing  populations  of  from, 
say,  3000  to  20,000  inhabitants,  with  a  local  demand 
chiefiy  for  residential  supply,  and  a  secondary  but  not 
unimportant  demand  for  industrial  purposes  which  de- 
velops at  a  slower  rate.  Almost  without  exception  in 
such  cases,  the  load  factor  will  be  good,  but  the  total 
revenue,  even  when  the  business  is  largely  developed, 
will  be  of  such  dimensions  as  to  call  for  the  greatest 
economy  in  capital  expenditure,  running  costs,  and  espe- 
cially in  supervision  and  labor.  The  author  prefers  for 
this  purpose  a  steam  plant  of  the  "locomobile"  type. 
Plants  of  this  type,  supplying  direct  current  at  from 
460  to  500  volts  on  the  outers  with  accumulators,  are 
capable  in  many  cases  of  generating  and  supplying  cur- 
rent to  a  distribution  network  at  a  cost  per  kilowatt- 
hour,  which  would  leave  little,  if  any,  margin  of  profit 
to  a  power  company  giving  a  bulk  supply.  Some  details 
are  given  of  a  plant  of  this  type  installed  by  the  author 
at  Ilkley,  where  the  following  results  have  been  ob- 
tained : 

Cost   with 
Coal  at 
Load  Conditions  and  Coal  per  Kw.-Hr.  $5.25    Per 

Ton.  Per 
Kw.-hr. 
Gen. 
At  25  per  cent  overload,  2.9  lb.  of  coal  per  kilowatt-hour  0.646  cent 
On  full  load  of  130  kw.,  2.24  lb.  of  coal  per  kilowatt-hour  0.50    cent 
On  half  load,  2.61  lb.  of  coal  per  kilowatt-hour   (arrived 

at  by  calculation  from  engine  tests) 0.;)8    cent 

The  Garrett  superheated  steam  semi-stationary  en- 
gine is  installed  there,  and  an  illustrated  description  of 
the  same  is  given  in  a  separate  article. — London  Elec- 
trician, June  16,  1916. 

Traction 

The  Electric  Vehicle  in  the  Service  of  Municipalities. — 
W.  H.  L.  Watson. — An  illustrated  article  on  Edison  bat- 


tery vehicles  in  municipal  service  in  Great  Britain,  espe- 
cially for  the  removal  of  house  refuse.  Results  are 
given  of  the  experience  at  Barnes,  Sheffield,  Notting- 
ham, Chester,  Dover  and  Hounslow.  The  number  of 
such  electric  vehicles  now  in  use  in  the  United  Kingdom 
is  660,  compared  with  the  comparatively  insignificant 
total  of  150  a  year  ago. — London  Electrician,  June  23, 
1916. 

Electrophysics  and  Magnetism 

Skin  Effect. — G.  W.  0.  Howe. — A  mathematical  paper 
on  the  application  of  telephone  transmission  formulae  to 
skin-effect  problems,  on  the  basis  of  analogies  between 
the  two  sets  of  phenomena. — Journ.  (British)  hist.  Elec. 
Eng.,  April  1,  1916. 

Constants  of  Radiation  of  a  Black  Body. — W.  W.  COB- 
LENTZ. — An  abstract  of  an  American  Physical  Society 
paper  in  which  the  author  gives  the  results  of  a  recom- 
putation  of  the  constants  of  spectral  radiation  of  a  "black 
body."  From  a  consideration  of  the  data  now  available 
it  appears  that  the  value  of  the  constants  of  spectral 
radiation  are  close  to  C  =  14,350  micron  deg.,  A  =  2890 
micron  deg.,  and  that  the  coefficient  of  total  radiation 
is  of  the  order  of  d  =  5.7  X  10  "  watt  cm.  '  deg.'\  This 
indicates  that  the  constant  h,  of  the  quantum  theory,  is 
of  the  order  h  =  6.56  to  6.57  X  10  ''  erg  sec,  which  is 
Millikan's  latest  value. — Phys.  Rev.,  June. 

Electronic  Theory. — SiR  J.  J.  Thomson. — The  con- 
clusion of  his  series  of  lectures  on  radiation  from 
atoms  and  electrons.  Newton  considered  light  as  con- 
sisting of  small  corpuscles  moving  at  great  speeds,  and 
after  his  views  had  been  completely  superseded  by  the 
undulatory  theory  for  some  centuries,  the  electromag 
netic  theory  of  light  is  now  reviving  to  some  extent 
Newton's  conceptions. — London  Electrician,  April  28, 
1916. 

Emission  Quanta  of  Characteristic  X-Rays. — David  L. 
Webster. — An  account  of  an  experimental  investiga- 
tion, the  chief  results  of  which  are  as  follows:  Rays  of 
the  K  series  of  rhodium  are  produced  only  at  potentials 
above  that  required  to  excite  general  radiation  of  a 
frequency  equal  to  or  slightly  greater  than  that  of  the 
gamma  line.  Above  this  potential  all  the  K  lines  in- 
crease in  the  same  rr.tio  for  any  given  increase  of 
potential;  their  rates  of  increase  are  continually  ac- 
celerated, while  that  of  any  short  interval  in  the  general 
spectrum  is  at  first  retarded  and  then  nearly  constant. 
The  value  of  Planck's  h  appears  to  be  6.53  X  10"  erg 
sec.,  taking  e  as  4.774  X  10"  esu.  In  the  discussion  of 
these  results  it  is  assumed  that  X-rays  must  obey  the 
laws  of  the  classical  electromagnetics  and  that  the  quan- 
tum relations  must  be  due  to  an  ability  of  the  oscillator 
to  store  absorbed  energy  in  some  non-radiating  system 
such  as  the  circulation  postulated  in  Parson's  magneton 
theory.  On  this  basis  it  is  shown  that  the  short-wave 
limit  of  the  spectrum  at  a  constant  potential  indicates 
that  even  the  general  radiation  consists  of  wave  trains 
and  not  of  pulses,  and  therefore  that  X-rays  are  emitted 
by  oscillators  of  definite  frequencies  distributed 
throughout  the  spectrum ;  this  conclusion  is  strength- 
ened by  evidence  from  the  absorption  spectrum.  All  the 
behavior  of  the  K  rays  described  above  is  explainable 
on  an  assumption  suggested  by  the  general  emission  and 
absorption  spectra,  namely,  that  the  same  mechanism 
which  emits  fluorescent  characteristic  rays  also  emits 
those  which  arise  directly  from  the  impact  of  cathode 
rays  without  true  fluorescence.  The  quantum  law  for 
the  end  of  the  spectrum  indicates  that  the  energy  of 
cathode  particle  cannot  combine  with  that  already  stored 
to  produce  a  quantum ;  this  appears  inconsistent  with 
any  type  of  atom  in  which  the  energy  is  stored  as  vi- 
bratory motion,  but  not  necessarily  with  Parson's  theory 
of  the  atom. — Phys.  Rev.,  June,  1916. 
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Electrochemistry  and  Batteries 

Metallurgy  of  the  Rarer  Metals.— Joseph  W.  Rich- 
ards.— A  paper  read  before  the  American  Institute  of 
Chemical  Engineers  dealing  with  possibilities  of  im- 
proving the  metallurgy  of  beryllium,  magnesium,  cal- 
cium, strontium,  barium,  boron,  chromium,  titanium, 
molybdenum,  zirconium,  and  cerium. — Met.  &  Chem. 
Eng'ing,  July  1,  1916. 

Units,  Measurements  and  Instruments 

Coefficient  of  Mutual  Induction  of  Eccentric  Coils.— 
S.  BuTTERWORTH. — In  Certain  types  of  variable  induc- 
tances one  coil  moves  so  that  its  plane  remains  parallel 
to,  and  at  a  constant  distance  from,  the  plane  of  a  fixed 
coil.  By  this  means  the  mutual  induction  between  the 
two  coils  may  be  made  to  range  from  a  considerable 
value  to  zero  and  then  to  change  sign  during  a  com- 
paratively small  motion  of  the  coil.  This  use  of  eccen- 
tric coils  lends  a  certain  interest  to  the  problem  of 
determining  the  mutual  induction  between  two  non- 
coaxial  circular  filaments.  This  problem  is  subjected  to 
a  mathematical  analysis. — Philos.  Mag.,  May,  1916. 


Telegraphy,  Telephony  and  Signals 

Lony-Distance  Teleijhanij. — A  note  on  two  recent 
British  patents  (12,434  and  13,769,  1915)  of  the  West- 
ern Electric  Company  for  loading  coil  construction.  The 
coiLs  have  a  core  divided  up  by  several  non-magnetic 
gaps  to  prevent  interference  with  the  working  of  ampli- 
fiers on  loaded  lines  due  to  change  of  inductance  caused 
by  excessive  residual  magnetism,  and  to  facilitate  super- 
imposed telegraph  working  on  loaded  lines.  The  second 
specification  describes  a  further  improved  construction 
using  non-magnetic  material  for  the  conductors  connect- 
ing the  different  sections. — London  Elec.  Eng'ing,  June 
15,  1916. 

Telephone  Transmitter. — A  note  on  a  recent  British 
patent  (13,674,  1914)  of  W.  K.  L.  Dickson  for  a  tele- 
phone transmitter,  designed  to  obtain  great  purity  of 
sound.  The  loosely-packed  microphone  material  is  ar- 
ranged in  an  annular  space,  leaving  a  clear  air  space 
on  both  sides  of  the  center  of  the  diaphragm,  while  a 
specially-shaped  shield  protects  the  central  part  of  the 
diaphragm  from  direct  impingement  of  the  sound  waves. 
— London  Elec.  Eng'ing,  June  15,  1916. 


Book  Reviews 

The  Year  Book  of  Wireless  Telegraphy  and  Tele- 
phony, 1916.  New  York:  Marconi  Publishing 
Corporation.  880  pages.  Illustrated.  Price,  $1.50. 
A  large  amount  of  valuable  data  is  assembled  in  this 
volume.  A  special  index  to  the  section  dealing  with 
laws  and  regulations  of  the  different  countries  using 
wireless  telegraphy  has  been  included  in  this  year's 
compilation,  as  well  as  the  report  of  the  committee  on 
standardization  of  the  Institute  of  Radio  Engineers. 
Another  section  includes  special  contributions  on  impor- 
tant wireless  subjects,  among  which  are  Dr.  Fleming's 
"Photoelectric  Phenomena"  and  Dr.  Eccles  "Calculation 
of  Wave-Lengths."  Dr.  Marconi  has  contributed  an 
essay  on  "Wireless  Waves  in  the  World's  War."  A 
wireless  map  of  the  world  adds  interest  and  value  to 
the  compilation. 

Experimental  Wireless  Stations.    Their  Theory,  De- 
sign,   Construction   and    Operation.     By    Philip   E. 
Edelman.     Published   by   the  author,   Minneapolis, 
Minn.     272  pages.  Ninety-eight  illustrations.  Price 
$1.50. 
Intended    as   a   guide    for   experimental   or   amateur 
work  in  radio-telegraphy,  this  book  takes  up  from  al- 
most the  first  page  the  construction  of  .wireless  instru- 
ments and  stations.     The  history  of  the  art  is  omitted, 
and   only  a  short  chapter   is   devoted  to  "Theories  of 
Transmission;"  the  balance  of  the  work  has  to  do  with 
practical  matters.     This  is  perhaps  the  best  plan,  for 
the  theoretical  treatment  given  is  decidedly  weak,  while 
many  of  the  instruments  explained  should  be  of  real 
use  to  the  wireless  amateur. 

Of  the  nineteen  chapters,  seventeen  are  descriptive  of 
aerial  grounds,  transmitting  transformers,  condensers 
and  inductances,  receiving  detectors,  tuners  and  tele- 
phones, wave  meters,  etc.  This  portion  of  the  book  ap- 
pears to  be  practically  as  it  appeared  in  the  1912  and 
1914  editions,  and  is  open  to  the  same  criticisms  as  to 
technology.  Speaking  generally,  the  instruments  and 
arrangements  shown  will  work  reasonably  well,  and  the 
book  will  be  found  full  of  useful  suggestions  for  building 
experimental  apparatus.  The  author's  explanations  of 
modes  of  adjustment  and  operation,  however,  must  in 
many  cases  be  disregarded  if  accuracy  is  desired. 

The  new  edition  contains  a  "1916  Supplement"  which, 
in  about  fifty  pages,  discusses  railroad,  automobile  and 
aeroplane  wireless,  the  radio  compass,  various  forms  of 


aerials,  the  concept  of  radiation  resistance,  the  hetero- 
dyne receiver,  numerous  vacuum  oscillators  and  ampli- 
fiers, transcontinental  radio-telephony  and  long  wave 
telegraphy,  etc.,  and  gives  a  classification  by  number  of 
U.  S.  patents  on  "wireless"  from  1881  to  1916.  The 
descriptions  are  necessarily  brief,  but  seem  to  be  quite 
closely  accurate. 

Detailed  dimensions  of  a  receiving  tuner  for  waves 
as  long  as  14,000  meters  are  given,  together  with  various 
"oscillating  audion"  circuits  and  kindred  matters.  The 
entire  book  needs  rearrangement  and  thorough  revision. 
There  is  in  it,  however,  much  which  should  interest  the 
amateur. 

Exporters'  Encyclopedia,  Twelfth  Edition.  New 
York :  The  Exporters'  Encyclopedia  Company.  1076 
pages.     Price,  $7.50. 

Full  and  authentic  information  relative  to  shipments 
in  every  country  of  the  world  is  contained  in  this  vol- 
ume. The  arrangement  of  the  information  is  excellent. 
Under  each  country  are  given  area,  population,  com- 
merce, products,  with  brief  descriptions  of  the  pre- 
dominant industries,  opportunities  for  new  industries, 
foreign  trade,  its  railways  and  waterworks  systems, 
points  for  which  through  bills  of  lading  are  issued,  con- 
sular charges  and  regulations,  and  other  valuable  data. 
The  Exporters'  Encyclopedia  fully  justifies  its  title. 


Books  Received 

The  Localization  of  Faults  in  Electric  Light  and 
Pov^ER  Mains.  With  Chapters  on  Insulation  Test- 
ing. By  F.  Charles  Raphael.  London:  The  Elec- 
trician Printing  &  Publishing  Company.  210  pages. 
128  illustrations.     Price,  68  6. 

Theory  and  Calculation  of  Alternating  Current 
Phenomena.  Fifth  Edition.  By  Charles  Proteus 
Steinmetz.  New  York:  McGraw-Hill  Book  Com- 
pany, Inc.   480  pages.    221  illustrations.    Price,  $4. 

Principles  of  Electrical  Design.  D.C.  and  A.C.  Gen- 
erators. By  Alfred  Still.  New  York:  McGraw-Hill 
Book  Company,  Inc.  366  pages.  145  illustrations. 
Price,  $3. 

Electric  Wiring  Diagrams  and  Switchboards.  By 
Newton  Harrison.  With  additions  by  Thomas 
Poppe.  New  York:  The  Norman  W.  Henley  Pub- 
lishing Company.  303  pages.  130  illustrations. 
Price,  $1.50. 
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The  Water  Power  Situation 
To  tlif  Kditor  of  Klkctku'al  World. 

SiK:  The  recent  discussion  at  Wa.sh- 
injrton  on  water  power'  development 
shows,  1  think,  a  lack  of  appreciation 
of  the  value  of  water  powers  for  work 
at  low  load  factors.  This  is  brought 
out  by  Mr.  Stott  in  these  words: 

"Now  what  we  learn  from  these 
facts  is  simply  this — that  if  we 
want  to  produce  power  at  a  lower 
cost  than  we  can  do  to-day  by 
hydroelectric  plants,  we  must  use 
some  combination  of  steam  and 
hydroelectric  power,  the  steam 
plant  for  the  peak  loads  and  the 
hydroelectric  power  for  that  part 
of  the  load  having  load  factors  of 
over  (50  per  cent.  *  *  *  That 
is,  if  we  can  produce  steam  for  the 
average  purposes  for  the  use  of 
those  industries  which  involve  the 
use  of  a  load  factor  considerably 
below  50  per  cent,  why  bother  with 
hydroelectric  power  at  all?  There 
is  no  use  in  going  into  it  where  the 
load  factor  is  below  50  per  cent. 
There  is  hardly  a  single  hydro- 
electric power  left  which  it  will 
pay  to  develop  if  the  load  factor  is 
below  50  per  cent." 

These  statements  are  true  only  in  case 
the  annual  cost  of  the  hydroelectric 
output  is  a  constant  sum  per  kw.  of 
capacity,  and  consequently  an  increas- 
ing amount  per  kw.-hr.  at  low  load 
factors.  This  condition  obtains  where 
power  is  sold  at  a  fixed  price  per  year, 
as  at  Niagara  Falls,  N.  Y.,  which  Mr. 
Stott  apparently  had  in  mind,  but  it  is 
the  reverse  of  true  when  the  energy 
output  of  the  plant  is  a  constant,  with 
equipment  varied  to  suit  the  load 
factor. 

The  controlling  condition  then  is  that 
the  hydroelectric  plant  should  have 
sufficient  storage  to  permit  the  delivery 
of  its  full  quota  of  energy  at  any  com- 
mercial load  factor,  that  is,  with  con- 
stant energy  output  and  not  constant 
power.  In  all  such  cases,  if  the  costs 
of  energy  from  the  hydroelectric  plant 
and  from  the  steam  plant  are  equal  at 
any  load  factor,  then  the  cost  of  energy 
from  the  hydroelectric  plant  will  be  less 
than  that  of  the  steam  plant  at  lower 
load  factors  and  greater  than  that  of 
the  steam  plant  at  greater  load  factors. 
I  have  shown  this  in  detail  in  my  paper 
before  the  Institute  in  1914  (Transac- 
tions A.  I.  E.  E.  Vol.  XXXIII);  it  is  a 
very  simple  matter  of  relative  costs, 
but  as  it  seems  to  be  misunderstood  by 
such  well-known  authorities,  it  may  be 
well  to  restate  it. 

For  a  hydroelectric  plant,  let 
W  =  total  cost  for  the  year,  operation 

and  fixed  charges. 
Wi=  the  annual  cost  of  that  portion  of 
the  plant  which  does  not  vary 
with  the  installed  capacity. 
W2=  the  annual  cost  of  that  portion  of 
the  plant  which  does  vary  with 
the  capacity. 
w  =  the  annual   cost  per  kw.   on  that 
portion    of    the    plant    varying 
with  the  capacity;  this  is  made 
up  of  a  certain  per  cent  charge ' 
on  an  increment  investment. 
P  =  the  capacity  in  kw. 
Then 
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W  =  Wr+  W^ 

=  W,+  wP  (1) 

Similarly  for  a  steam  plant,  let 
S  =  the    total    annual    cost,    operation 

and   fixed   charges. 
Si=  the  annual  operating  cost,  propor- 
tional to  the  output. 
S^—  the    annual    capital    charges   made 
up   of  a   per   cent  rate  on   the 
total  cost  of  the  plant, 
s  =  the  annual  capital  charges  per  kw. 
of  capacity. 
Then 

s  =  s,-\-  s, 

=  S,-hsP  (2) 

The  annual  charge  per  kw.  of  incre- 
ment of  capacity  (w),  for  a  hydroelec- 
tric plant  is  always  less  than  the  an- 
nual charge  per  kw.  of  capacity  of  a 
steam  plant  for  two  reasons:  first,  the 
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RELATIVE  COST  OF  ENERGY  FROM  HY- 
DRAULIC PLANT  WITH  STORAGE  AND  A 
STEAM    PLANT 

rate  charged  against  it  is  less;  and 
second,  the  capital  sum  is  less.  All 
authorities  assign  a  less  rate  on  invest- 
ment to  a  hydroelectric  plant  than  to  a 
steam  plant,  fair  figures  are  10  per 
cent  and  15  per  cent,  respectively,  ex- 
cluding profit  in  both  cases.  The  dif- 
ference in  this  rate  is  the  greater  de- 
preciation and  obsolescence  of  the 
steam  plant  and  the  increase  in  taxes 
(kie  to  the  nature  and  location  of  the 
property.  Moreover,  the  cost  of  in- 
creasing the  installed  capacity  of  a 
hydroelectric  plant  is  less  than  the 
total  cost  of  a  steam  plant,  as  $30  to 
$40  will  cover  the  increment  cost  of 
a  hydroelectric  plant  in  nearly  all 
cases,  whereas  for  the  steam  plant  the 
cost  will  be  about  $60  per  kw. 

Taking  $40  for  the  hydroelectric 
plant  and  $60  for  the  steam  plant,  and 
rates  of  10  per  cent  and  15  per  cent, 
respectively,  the  costs   are 

IF=PF,  +  4P  (3) 

S  =  5',  +  9P  (4) 

Obviously  if  PF  =  S  for  any  particu- 
lar load  factor,  as  50  per  cent,  then  W 
is  less  than  S  for  all  values  of  P 
greater  than  that  giving  50  per  cent 
load  factor,  that  is,  for  lower  load  fac- 


tors; and  is  greater  than  S  for  lower 
values  of  P,  that  is,  for  higher  load 
factors.  The  disadvantage  of  the  steam 
plant  at  low  load  factor  is  made  greater 
by  the  increase  in  the  operating  cost 
iS, ;  that  is,  both  terms  of  equation  (4) 
increase  at  low  load  factors. 

These  facts  are  brought  out  in  Fig.  1, 
in  which  the  costs  are  shown  to  be 
equal  at  a  50  per  cent  load  factor.  The 
curve  for  the  hydroelectric  plant  falls 
below  that  for  the  steam  plant  at  a 
lower  load  factor,  and  rises  above  that 
for  the  steam  plant  at  a  higher  load 
factor.  The  precise  figures  used  may 
vary  widely  without  affecting  the  gen- 
eral statement  that  water  power  plants 
with  storage  are  relatively  cheaper  at 
low  than  at  high  load  factors. 

These  facts  can  be  illustrated  by  a 
specific  case  for  which  detailed  costs 
are  available.  Table  I  gives  the  cost 
to  build  a  large  water  power  plant,  in- 
cluding transmission  lines  and  substa- 
tions equipped  for  different  load  fac- 
tors. The  plant  having  adequate  stor- 
age to  secure  the  delivery  of  the  same 
quantity  of  energy  under  all  load 
factors. 

Table  I 

Load  , Cost  to  Build ^  Annual  Cost 

Factor  Per  Kw.  Per  Kw.  Hr.  per  Kw.  Hr. 
Per  Cent     Dollars  Cents  Mills 

25  80  3.65  4.05 

50  120  2.75  3.15 

100  200  2.28  2.68 

The  cost  of  energy  increases  materi- 
ally at  low  load  factor,  but  even  so  is 
lower  than  for  the  steam  plant,  for 
which  the  15  per  cent  on  a  cost  of  $60 
at  25  per  cent  load  factor  is  itself  equal 
to  4.15  mills,  greater  than  the  total  cost 
of  the  water  power,  without  considering 
the  operating  costs. 

This  all  means  that  for  such  water 
powers  the  peak  should  be  carried  by 
the  water  and  the  base  by  the  steam, 
each  being  then  used  to  the  greatest 
advantage. 

One  other  point  is  conspicuous  by 
its  absence  in  nearly  all  comparisons 
of  the  cost  of  water  and  steam  power, 
and  that  is  the  ignoring  of  the  heavy 
obsolescence  of  steam  plants.  The  his- 
tory of  steam  plants  in  New  York  illus- 
trates the  point  well  enough.  The 
average  life  of  these  plants  has  been 
less  than  ten  years,  the  average  output 
probably  less  than  2500  kw.-hr,  per 
kw.  of  capacity,  which  means  a  total 
output  of  25,000  kilowatt  hours  dur- 
ing the  useful  life.  The  cost  has 
averaged  more  than  $100  per  kw.,  so 
here  is  an  obsolescence  charge  of  4 
mills  per  kw.-hr.,  which  is  usually 
blinked  at.  The  immediate  saving  in 
coal  looms  large  while  the  deferred 
cost  of  obsolescence  vanishes  in  the 
distance.  All  improvements  and  in- 
creased economies  in  steam  generation 
mean  increase  in  the  obsolescence  cost 
and  the  possible  introduction  of  oil 
engines  threatens  greater  burdens. 
The  stability  of  water  powers  has  not 
been  sufficiently  emphasized  in  these 
discussions. 

The    water    power    with    storage    is 
becoming  important,  and  as  the  conser- 
vation  movement   leads   to    this   water  i 
powers    operated    at   low   load   factorsj 
will  increase. 

Gary  T.  Hutchinson, 

New  York  City. 
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C.  C.  Simonson,  for  the  past  six  years 
manager  of  the  Lewistown  plant  of  the 
Montana  Power  Company  of  Butte 
Mont.,  has  been  transferred  to  Billing-s, 
Mont.,  to  take  charge  of  the  company's 
interests  there. 

George  S.  Haley,  formerly  vice-presi- 
dent and  general  manager  of  the  Texas 
Power  &  Light  Company,  Dallas,  Tex., 
is  now  the  executive  head  of  the  Gener- 
al Engineering  &  Management  Com- 
pany, 141  Broadway,  New  York  City. 

Leander  Dorsay  has  severed  his  con- 
nection as  superintendent  of  the  Whit- 
ing-Turner Construction  Company,  to 
become  manager  of  the  contracting  de- 
partment of  the  Kram  Engineering 
Company,  Inc.,  with  offices  in  the  Mary- 
land Casualty  Building,  Baltimore,  Md. 

A.  D.  Quackenbush,  formerly  of  the 
engineering  department  of  H.  M.  Bylles- 
by  &  Company  of  Chicago,  and  for  the 
last  few  years  assistant  superintendent 
of  the  Mobile  Electric  Company,  Mobile, 
Ala.,  has  been  appointed  general  super- 
intendent of  the  Mobile  Electric  Com- 
pany. 

Solomon  Lewenberg  has  been  nomi- 
nated to  the  Massachusetts  Gas  &  Elec- 
tric Light  Commission  by  Governor  Mc- 
Call.  Mr.  Lewenberg  was  born  in  Bos- 
ton, Mass.,  in  1876,  was  educated  at  the 
Boston  University  Law  School,  and  is 
prominent  in  the  American,  Massachu- 
setts and  Boston  bar  associations.  For 
some  years  he  was  associated  in  prac- 
tice with  the  late  Judge  William  Scho- 
field  of  Boston. 

E.  M.  Anderson,  the  president-elect 
of  the  Tri-State  Water  &  Light  Associ- 
ation of  Georgia  and  North  and  South 
Carolina,  is  the  superintendent  of  the 
Abbeville  (S.  C.)  municipal  lighting 
plant.  Born  in  1866,  Mr.  Anderson  en- 
tered the  electrical  field  at  the  age  of 
twenty  as  engineer  for  the  electric  light 
company  at  Charleston,  S.  C,  resigning 
in  1889  to  join  the  staff  of  the  Westing- 
house  company.  From  1891  to  1898  he 
was  superintendent  of  the  Spartanburg 
(S.  C.)  Gas  &  Electric  Light  Company, 
and  from  1898  to  1909  he  served  as  su- 
perintendent of  the  municipal  plant  at 
Union,  S.  C.  Since  1909  Mr.  Anderson 
has  been  superintendent  of  the  Abbe- 
ville utilities  property. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


W.  B.  Sedgely,  manager  of  the  Great 
Western  Power  Company  for  the  Mar- 
tinez, Cal.,  district,  has  been  appoint- 
ed city  electrical  inspector  for  the  city 
of  Martinez. 

H.  K.  Shuff  has  been  appointed  man- 
ager of  the  Artificial  Ice,  Power,  Heat 
&  Light  Company  of  Shenandoah,  Neb., 
succeeding  R.  M.  Pritchard,  who  has 
been  transferred  to  the  general  office  in 
Omaha,  Neb. 

J.  L.  White  of  Albany,  Ore.,  as  dis- 
trict manager  in  charge  of  the  Willa- 
mette properties  of  the  Oregon  Power 
Company,  will  take  up  the  greater  por- 
tion of  the  work  left  by  the  resignation 
of  Attila  Norman,  vice-president  and 
general  maanger. 

William  H.  Ripley  has  been  appointed 
general  sales  manager  with  the  Bruston 
Automatic  Electric  Lighting  &  Power 
Company,  101  Park  Avenue,  New  York 
City.  Mr.  Ripley  was  formerly  general 
manager  and  engineer  with  the  Prome- 
theus Electric  Company. 

R.  E.  Griffiths  has  been  appointed 
purchasing  and  claim  agent  of  the 
Beaumont  (Tex.)  Electric  Light  & 
Power  Company,  Beaumont,  Tex.  For 
the  last  nine  years  Mr.  Griffiths  has 
been  connected  with  the  Northern 
Texas  Traction  Company  of  Fort  Worth 
as  chief  clerk  to  the  vice-president  and 
general  manager. 

B.  L.  Martin,  superintendent  of  lines 
and  conduits  for  the  Georgia  Railway  & 
Power  Company  of  Atlanta,  Ga.,  has  re- 
tired after  twentj'-seven  years'  contin- 
uous service  with  the  company  and  its 
predecessors.  Upon  his  retirement  Mr. 
Martin  was  presented  with  $200  in  gold 
given  by  the  officers  of  the  company,  de- 
partment heads  and  many  of  the  em- 
ployees. 

John  M.  Floumoy,  manager  of  the 
Levy-Morton  Company  of  Americus, 
Ga.,  has  resigned  to  accept  a  position 
with  the  Stone  &  Webster  Engiseering 
Corporation  of  Boston,  Mass.  Mr. 
Flournoy  will  go  to  Ponce,  Porto  Rico, 
where  he  will  be  general  superintendent 
of  the  Ponce  Electric  Company,  which 
operates  the  lighting  and  street  railway 
systems  in  Ponce. 


Obituary 

H.  S.  Manning,  for  thii-teen  years 
connected  with  the  sales  department  of 
the  Puget  Sound  Traction,  Light  & 
Power  Company  of  Seattle,  Wash.,  died 
at  his  home,  9909  Forty-fourth  Avenue, 
South  Seattle,  on  July  15,  from  an  at- 
tack of  spinal  meningitis.  Mr.  Manning 
was  a  graduate  of  the  Massachusetts 
Institute  of  Technology,  and  for  sever- 


al years  was  with  the  General  Electric 
Company  at  Chicago.  He  was  born  at 
Salem,  Mass.,  and  was  fifty-one  years 
old  at  the  time  of  his  death. 

Richard  F.  Rankine  of  Niagara  Falls, 
N.  Y.,  who  aided  in  the  organization 
and  development  of  the  Niagara  Falls 
Power  Company,  and  a  well-known 
financial  figure  of  western  New  York, 
died  July  13  at  the  age  of  54  years. 
Mr.  Rankine  was  born  in  Geneva,  N.  Y., 
and  was  graduated  from  Hobart  Col- 
lege in  1882.  He  became  associated 
with  his  brothers,  Delancy  and  Harold 
Rankine,  in  the  organization  of  the 
Niagara  Falls  Power  Company  and  was 
at  one  time  treasurer  of  the  Interna- 
tional Traction  Company  of  Buffalo, 
now  known  as  the  International  Rail- 
way Company. 

William  Rodney  Patterson,  identified 
practically  all  his  life  with  the  Western 
Electric  Company,  and  very  largely  re- 
sponsible for  the  development  and  in- 
vention of  present  telephone  cables, 
died  at  Chicago,  July  19.  He  was  born 
in  Effingham,  N.  H.,  in  1854  and  gradu- 
ated from  Dartmouth  College  in  1876. 
In  October,  1877,  he  became  associated 
with  the  late  Enos  M.  Barton  of  the 
Western  Electric  Company,  whom  he 
survived  but  a  few  months,  although  a 
much  younger  man.  Up  to  1900  Mr. 
Patterson  was  shop  superintendent,  but 
later  became  plant  superintendent  and 
was  largely  responsible  for  the  layout 
of  buildings  of  the  present  Hawthorne 
plant.  It  was  during  his  initial  year 
with  the  Western  Electric  Company 
that  the  number  of  the  company's  em- 
ployees first  reached  100  and  the 
amount  of  weekly  payroll  exceeded 
$1,000.  As  Mr.  Patterson  recently  said 
of  himself,  during  those  days  he  kept 
all  the  shop  books,  including  costs,  as- 
sisted the  bookkeeper  in  his  city  col- 
lections, and  did  all  the  laboratory 
work,  both  electrical  and  chemical.  Mr. 
Patterson  was  directly  responsible  for 
the  production  of  the  dry-core  telephone 
cable  and  the  process  of  extruding 
the  lead  sheath,  and  during  this  period 
took  out  nearly  100  cable  patents.  Re- 
signing from  the  Western  Electric  Com- 
pany on  Dec.  31,  1908,  he  entered  the 
firm  of  Patterson  &  Davidson,  consult- 
ing engineers,  with  whom  he  continued 
his  activities  until  his  death. 
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NEW  APPARATUS   AND  APPLIANCES 

Record  of  Latest  De relopuw ut s  and  Improvements  in  Manufacturers'  Products 

Used  ht  the  Electrical  Field 


Annunciator  with  Electrically 
Reset  Device 

A  new  lockinj?-type,  electi'ically  reset 
annunciator  is  now  being  manufactured 
and  marketed  by  the  Deveau  Telephone 
Manufacturing      Company,      Brooklyn, 

MESSENGER 


▼<j^^ 


TARGET   OF   ELECTRICALLY 
RESET   ANNUNCIATOR 

N.  Y.  The  drop,  which  is  shown  in  the 
cut,  has  no  delicate  parts  to  get  out  of 
order,  and,  according  to  the  manufac- 
turer, will  operate  satisfactorily  on 
either  direct  or  alternating  current. 
The  visible  part  of  the  target,  the 
manufacturer  points  out,  is  very  large. 
The  rotary  target  is  operated  by  two 
electromagnets,  one  for  releasing  and 
the  other  for  resetting.  An  electrically- 
controlled  mechanical  lock  holds  the 
target  in  either  the  set  or  reset  posi- 
tion, thus  making  it  impossible  for  vi- 
bration to  affect  the  drop,  which  is  en- 
tirely self-contained.  Each  drop  is  fit- 
ted with  an  individual  removable  name- 
plate. 

Other  features  of  this  new  drop,  as 
enumerated  by  its  makers,  are  its  low 
energy  consumption,  its  rigid  one-piece 
construction,  its  all-fiber  insulation, 
which  prevents  possibility  of  short  cir- 
cuit; its  non-permanent  magnets,  re- 
sulting in  no  danger  of  demagnetiza- 
tion, and  its  simple  operation. 


Transformers  for  Amateur 
Wireless  Work 

The  Thordarson  Electric  Manufactur- 
ing Company,  501  South  Jefferson 
Street,  Chicago,  has  brought  out  a  line 
of  transformers  in  ratings  of  1  kw., 
0.75  kw.  and  0.5  kw.  for  amateur  wire<- 
less  work.  Their  chief  characteristics 
are  air  insulation,  absence  of  high-ten- 
sion leads  or  high-tension  insulator, 
lightness  in  weight  and  adjustable  mag- 
netic shunts.     They  are  said  to  operate 


at  high  efficiency  with  minimum  vibra- 
tion. 

The  1-kw.  unit  weighs  48  lb.  and  is 
5.75  in.  wide  by  11  in.  long  by  12  in. 
high.  Its  primary  coil  is  designed  for 
operation  on  a  110-volt,  fiO-cycle  circuit, 
while  the  secondary  coil  may  be  made 
to  produce  potentials  of  from  700  volts 
to  20,000  volts.  The  internal  reactance 
of  the  unit  is  such  that  even  if  it  is 
short-circuited  the  service  on  the  light- 
ing circuit  to  which  it  may  be  connected 
will  not  be  impaired.  Both  the  second- 
ary and  the  primary  coil  are  wire- 
wound,  the  secondary  coil  being  the  one 
shown  above,  while  the  primary  coil  is 
located  below.  The  terminals  to  the 
secondary  winding  are  made  of  heavy 
brass.  The  high-tension  terminal  and 
the  grounding  post  are  shown  at  the 
top  of  the  unit.  An  aluminum  electro- 
static shield  entirely  envelopes  the  high- 
tension  coil,  and,  contrary  to  common 
practice,  the  high-tension  coil  is  im- 
pregnated and  not  taped. 

Two  features  of  the  device  are  em- 
bodied   in    the    magnetic    circuit.      The 


Wireless  transformer 

permeability  of  the  magnetic  circuit  has 
been  increased  by  the  use  of  saw-tooth 
butt  joints,  which  bring  the  laminations 
as  nearly  as  possible  into  perfect  con- 
tact at  the  corners.  At  the  bottom  of 
the  unit  the  magnetic  circuit  is  divided 
so  that  it  has  two  parallel  legs,  one 
passing  through  the  center  of  the  pri- 
mary winding  and  the  other  passing 
beneath  it.  The  latter  is  the  magnetic 
shunt,  and  is  provided  with  an  adjust- 
able air  gap.  By  varying  the  width  of 
this  air  gap  from  0  to  %  in.  the  amount 
of  flux  traversing  the  magnetic  shunt, 
and  hence  not  cutting  the  primary  coil, 
may  be  controlled  to  a  nicety.  The  ad- 
justment of  the  air  gap  is  controlled  by 
a  handle  which  operates  a  ratchet  on 
the  laminated  movable  tongue  which 
moves  to  open  or  close  the  gap.  Gradu- 
ations have  been  marked  on  this  tongue 
so  that  the  operator  may  set  and  reset 
the  air  gap  to  exactly  the  same  open- 
ings without  difficulty.  The  graduations 
are  also  useful  for  determining  easily 


the  amount  of  current  taken  from  the 
line,  or,  in  other  words,  the  power  ra- 
diated. 

It  has  been  possible  to  obtain  light  , 
weight  in  this  line  of  transformers 
through  the  elimination  of  oil  cooling 
and  of  all  cast  parts.  Where  cast  metal 
was  formerly  used  steel  and  brass 
stampings  are  now  employed.  It  was 
only  recently  that  the  practice  of  using 
stampings  in  such  equipment  became 
practical,  since  the  volume  of  small 
wireless  transformer  business  has  not 
hitherto  justified  the  expense  of  making 
special  tools  to  produce  stamped  parts. 


Washing  Machine  Without 
Interior  Tub  Parts 

In  developing  its  new  Cataract  elec- 
tric washer,  the  main  objective  of  the 
designers  of  the  Nineteen  Hundred 
Washer  Company,  Binghamton,  N.  Y., 
has  been  to  produce  a  washing  tub  hav- 
ing a  maximum  of  efficiency  without 
any  interior  moving  parts. 

The  curves  at  the  ends  and  bottom 
of  the  tub  of  this  new  washer  are  de- 
signed in  such  a  manner  that  when  the 
tub  is  given  its  compound  motion  of 
rocking  and  swinging,  the  contents  de- 
scribe a  figure-eight,  alternately  pass- 


ELECTRIC       washer       WITH 
MOTION    OF   ROCKING   AND 


COMPOUND 
SWINGING    ■ 


ing  over  first  one-half  of  the  corruga-  ! 

tions   found    in   the   bottom   curve,  and  | 

then  the  other  half,  at  each  half  stroke,  j 

In  this  way  the  water  is  forced  through  | 

the    fabrics    without    the    need   of   any  i 


August  5,  1916 


ELECTRICAL    WORLD 


289 


The  tub  derives  its  compound  mo- 
tion from  two  swinging  arms  and  two 
oscillating  anchor  links,  on  which  it  is 
mounted  at  four  pivotal  points,  the  two 
swinging  arms  also  carrying  four 
springs  which  counterbalance  the 
weight  of  the  tub  and  its  contents. 

For  drying  fabrics,  the  machine  car- 
ries a  reversible  swinging  wringer 
mounted  on  an  upright  tubular  steel 
housing  which  incases  the  drive  shaft, 
transmitting  power  to  the  wringer  from 
the  main  gearing.  The  arrangement 
for  locking  the  wringer  against  swing- 
ing is  a  simple  split-ring  clamp  with 
screw  and  crank  which  allows  the  oper- 
ator to  locate  the  wringer  in  any  de- 
sired position,  holding  the  same  with- 
out slack. 

The  main-drive  gearing  consists  of  a 
worm  with  a  ball-thrust  bearing,  and 
a  combined  worm-gear  and  bevel-g^ar 
mounted  on  the  crankshaft  and  run- 
ning submerged  in  an  oil-tight  case. 
The  bevel  side  of  the  gear  transmits 
power  to  the  upright  wringer  shaft, 
while  the  crankshaft  transmits  power 
by  means  of  a  connecting  rod  to  the 
swinging  arms  carrying  the  tank. 

Power  is  transmitted  to  the  main 
gearing  by  a  belt  from  the  electric 
motor  mounted  on  a  special  rocking 
base,  with  a  tension  spring,  to  allow 
for   any   shrinkage   or    stretch   of  belt. 


Peanut  Butter  Machine 

Peanut  butter  is  a  valuable  and 
nutritious  food  product  that  is  steadily 
growing  in  popularity.  To  enable  retail 
food  merchants  to  furnish  it  quickly 
and  cheaply,  made  fresh  for  each  cus- 
tomer as  called  for,  the  A.  J.  Deer  Com- 
pany, of  Hornell,  N.  Y.,  is  marketing 
the  machine  illustrated. 

Fresh  roasted,  shelled,  blanched  pea- 
nuts of  the  proper  size  and  quality  are 
poured  into  the  hopper  of  the  machine, 
together  with  a  small  amount  of  salt. 


MOTOR-DRIVEN       MACHINE      FOR      MAKING 
PEANUT    BUTTER 

The  motor  is  then  started  and  after  the 
machine  has  attained  full  speed  the  pea- 
nuts are  allowed  to  enter  the  mill,  from 
which  they  emerge  as  a  very  fine  grade 
of  excellent   peanut   butter.     The   ma- 


chine is  furnished  with  a  heavy  duty, 
clutch  type  Westinghouse  motor  of  1/3 
or  V2  hp.,  according  to  the  quantity  of 
peanut  butter  to  be  made  at  one  time. 
The  normal  capacity  of  the  peanut  but- 
ter machine  is  from  thirty-five  to  forty- 
five  pounds  an  hour. 

In  addition  to  the  machine  illus- 
trated this  company  also  markets  a 
peanut  butter  attachment  for  use  in 
connection  with  their  double  coffee  mills, 
and  combination  coffee  mills  and  meat 
choppers,  attached  by  removing  the 
coffee  hopper  or  grinders,  and  putting 
on  the  peanut  butter  hopper. 


rately,  consequently  when  renewal  is 
necessary  the  car  owner  is  only  obliged 
to  buy  a  new  porcelain  part. 


Automobile  Spark  Plug 

The  P.  D.  Q.  spark  plug  which  is  be- 
ing manufactured  and  marketed  by  the 
Wolverine  Spark  Plug  Company  of  De- 
troit, Mich.,  and  shown  herewith,  is  con- 
structed with  the  insulator  and  the  body 
as  two  distinctly  separate  units.  The 
insulator  can  be  instantly  removed  from 
the  spark  plug  shell  without  the  use  of 


SPARK    PLUG   WITH    BODY   AND    INSULATOR 
AS  TWO  DISTINCT  AND  SEPARATE   UNITS 

a  tool  or  wrench,  and  the  removal  of 
the  insulator  from  the  plug  body  is  ac- 
complished by  simply  pulling  up  on  the 
bail,  thereby  releasing  the  eccentric  ac- 
tion on  the  shell.  This  allows  the  in- 
sulator to  be  rotated  slightly,  which  en- 
ables it  to  be  lifted  out  of  the  shell.  A 
convex  ground  seat  in  the  shell  is  forced 
with  great  pressure  against  a  ground 
surface  on  the  porcelain,  the  manufac- 
turer points  out,  making  the  joint  abso- 
lutely leak-proof.  This  eliminates  the 
necessity  of  a  gasket  at  the  point  where 
the  insulator  and  body  form  the  joint. 
It  is  claimed  that  in  the  most  severe 
tests  given  the  plug  has  failed  to  show 
a  compression  leak.  Inasmuch  as  both 
electrodes  are  carried  in  the  insulator, 
the  plug  can  be  cleaned  easily.  For 
priming  the  cylinders  in  cold  weather 
it  is  only  necessary  to  slip  out  the  in- 
sulator in  order  to  put  in  a  few  drops 
of  gasoline  for  starting.  This  feature 
is  especially  important  in  connection 
with  a  car  such  as  the  Ford,  where 
there  are  no  priming  cocks  on  the  en- 
gine. When  the  plug  is  once  installed 
there  is  never  any  use  for  a  wrench  and 
the  liability  of  broken  porcelain  parts 
is  thereby  largely  eliminated.  These 
porcelain  parts  may  be  purchased  sepa- 


Tank  Lifters  for  Medium- 
Sized  Oil  Switches 

The  General  Electric  Company,  Sche- 
nectady, N.  Y.,  has  recently  developed 
a  number  of  tank-lifting  arrangements 


OIL    TANK    PARTLY    LIFTED    OFF    OIL    CIR- 
CUIT   BREAKER     BY     TANK     LIFTER 

for  oil  switches  of  various  forms  and 
sizes.  Lifters  for  comparatively  small 
switches  were  described  in  the  Elec- 
trical World,  July  10,  1915.  For 
switches  of  the  next  larger  size  and  in 
ratings  up  to  1500  amp.  the  lift  here- 
with illustrated  is  employed.  The  oil 
tanks  can  be  lifted  the  entire  distance 
between  the  switch  frame  and  the  floor. 
The  method  of  removing  an  oil  tank  is 
as  follows:  The  lifter  is  placed  on  the 
oil  switch  frame  and  fastened  there  by 
turning  two  wing  nuts;  the  operating 
handle,  connected  to  a  worm  gear,  is 
turned  until  the  two  triangular  tank 
supports  engage  the  tank,  which  is  then 
unfastened  from  the  switch  frame  and 
lowered  to  the  floor  or  to  any  interme- 
diate position  desired.  The  lifter  is 
adapted  to  various  sizes  of  the  form  of 
switch  shown  simply  by  moving  slightly 
forward  or  back  the  pulleys  over  which 
the  cables  run,  depending  upon  whether 
the  switch  on  which  the  lifter  was  last 
used  is  smaller  or  larger  than  the 
switch  next  to  use  it. 


Flashing  Plug 

In  the  illustration  herewith  is  shown 
a  new  automatic  flashing  plug  made  by 


automatic  flashing  PLUG 

Kelly  &  Kelly.  New  York,  and  placed 
on  the  market  by  the  Betts  &  Betts 
Corporation,  511  West  Forty-second 
Street,  New  York.  This  "Wynk-a-lite" 
plug,  as  it  is  called,  can  be  used  with- 
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out  adjiistnicnt  with  tuiiKsten  lamps 
ranf-itif?  in  ratinjj  from  20  watts  to  60 
watts  and  for  pressures  of  from  50 
volts  to  220  volts,  and  thcMcfore  is  called 
u  universal  device.  Furthermore,  the 
manufacturer  claims  that  the  device 
is  not  afl'ectcd  by  temperature  changes 
and  that  it  is  conipensatinji:.  It  can  al- 
so be  adjusted  without  removing  from 
the  socket. 


Sturdy  Electric  Range 

The  electric  range  shown  herewith  is, 
according  to  the  manufacturer,  the  Na- 
tional Electric  Utilities  Corporation, 
103  Park  Avenue,  New  York,  designed 


FIG.    1 — HEAT   UNIT   SHOWING   PORCELAIN 
BASE  AND   WIRES 

particularly  for  rugged,  day-in-and- 
day-out  service.  The  maker  further- 
more asserts  that  there  is  nothing  in  its 
construction  to  get  out  of  order  and 
therefore  there  is  no  danger  of  burn- 
outs or  short-circuits.  The  range  is 
also  foolproof,  all  resistance  coils  being 
out  of  harm's  way  and  yet  easy  of  ac- 
cess. The  top  of  the  range  is  provided 
with  three  (four  where  desired)  8.5-in. 
hot  plates.  The  broiling  compartment 
is  equipped  with  a  strong  heating  unit 
covering  its  entire  area.  The  body  of 
the  range  is  of  heavy  double-walled, 
cold-rolled  steel.  The  walls  and  doors 
of  the  oven  and  broiling  compartment 
are  lined  with  2  in.  of  "Sil-o-cel."     The 


FIG.    2 — ELECTRIC    RANGE    WITH    BROILING 
COMPARTMENT  AND   OVEN 

resistance  wires  of  each  heating  unit 
are  fitted  securely  into  the  grooves  of  a 
porcelain  base  1  in.  thick  in  such  a  man- 
ner, it  is  declared,  that  they  cannot 
work    loose    or    buckle.      After    being 


placed  in  position  this  porcelain  l)asc  is 
inclosed  in  a  cast-iron  container  with  a 
highly  polished  top  plate,  3/l()  in.  thick. 
On  account  of  the  thinness  of  this  top 
plate  and  the  small  space  between  it  and 
the  glowing  coils  inside  (only  about  Vh 
in.),  the  metal  heats  up  very  quickly  and 
the  top  plate  retains  its  heat  long  after 
the  current  is  turned  off.  There  are  three 
heats,  high,  medium  and  low.  In  order 
to  prevent  loss  of  heat  in  a  downward 
direction  the  bottom  of  the  porcelain 
container  is  insulated,  and  the  porcelain 
container,  together  with  the  insulating 
block,  is  inclosed  in  a  sheet-iron  case 
around  the  bottom. 


Electric  Dishwashing  Machine 

In  the  accompanying  illustration  is 
shown  an  electric  dishwasher  which  is 
operated  by  a  1/10-hp.  motor  connect- 
ed directly  to  a  centrifugal  pump  of 
special  design.  The  front  door  of  the 
machine  can  be  lowered  as  shown,  and 
when   in    that  position   can   be  utilized 


DISHWASHER  WITH  FRONT  DOOR  LOWERED 

as  a  shelf  for  the  basket  into  which  the 
dishes  are  placed.  Two  runners  are 
provided  for  the  basket  to  slide  on.  The 
door  or  shelf  when  open  is  just  the 
height  of  a  table,  so  that  the  operator 
does  not  have  to  bend  to  place  the 
dishes  in  the  basket.  The  machine  is 
furnished  with  two  baskets,  one  for  flat 
dishes  and  the  other  for  cups,  glasses 
and  hollow  ware.  There  is  also  a  shelf 
under  the  machine  for  the  accommoda- 
tion of  one  basket  while  the  other  is  be- 
ing used.  The  centrifugal  pump  forces 
hot  water  over  and  through  the  dishes, 
thoroughly  cleaning  them.  As  soon  as 
the  dishes  are  washed  the  power  is 
turned  off  and  then  the  rinsing  water 
is  turned  on.  At  this  stage  the  drain  is 
opened,  allowing  the  washing  water  as 
well  as  the  rinsing  water  to  run  to  the 
sewer  connection.  The  rack  of  dishes 
is  then  withdrawn,  the  dishes  being 
sterilized  by  the  scalding  rinsing  water 


and  dried  with  a  high  luster.  The  ma- 
chine is  automatically  cleaned  by  the 
rinsing  process.  The  body  of  the  ma- 
chine is  finished  in  white  enamel,  all 
trimmings  being  nickel-plated.  It  is 
mounted  on  stamped  legs  finished  in 
black  enamel.  The  dishwasher  is  56  in. 
high,  22  in.  wide  and  20  in.  deep. 
Dishes  can  be  washed  in  from  three  to 
five  minutes,  the  manufacturer  states, 
and  during  the  entire  process  it  is  not 
necessary  to  touch  them  with  towels  or 
hands.  Provision  is  made  so  that  the 
washer  can  be  connected  to  both  the 
hot-water  and  drainage  systems.  The 
machine  is  being  placed  on  the  market 
by  the  National  Machine  &  Stamping 
Company,  Detroit,  Mich. 


Short-Circuiting  Plug 

Rule  23-B  of  the  1915  National  Elec- 
tric Code  specifies  "that  automatic  cut- 
outs (fuses)  must  not  be  placed  in  any 
permanently  grounded  wiring,  except  at 
the  last  cut-out  preceding  the  socket  or 
other  means  of  leading  the  current  to 
its  load."  This  means  that  a  fuse  can- 
not be  used  in  the  grounded  wire  in  the 
entrance  cut-out  or  in  any  of  the  inter- 
mediate cut-outs.  To  provide  ready 
means  for  complying  with  this  specifi- 
cation, the  Bryant  Electric  Company, 
Bridgeport,  Conn.,  has  brought  out  what 
is  known  as  a  No.  599  short-circuiting 
plug,  which  has  been  approved  for  use 
under  this  rule  when  the  plug  is  sol- 
dered to  the  screw  shell  so  that  the  plug 
cannot  be  removed.  The  plug  is  made 
of  a  porcelain  body  with  a  copper  shell 
threaded  to  fit  the  screw  shell  of  the 
cut-out.  A  slot  in  the  top  of  the  plug 
permits  the  use  of  a  screwdriver  for 
turning  the  plug  firmly  into  the  screw 
shell.  A  projection  on  the  base  of  the 
plug,  which  is  similar  to  the  contact 
projection  on  the  fuse  base,  insures 
positive  contact  at  this  point.  As  will 
be  noted  in  the  illustration,  a  depression 
is  provided  in  the  porcelain  and  an  ad- 
jacent hole  is  provided  through  the  side 


SHORT-CIRCUITING  PLUG  WITH  PORCELAIN 
BODY 

of  the  screw  shell  of  the  plug  for  con- 
veniently soldering  the  plug  to  the 
screw  shell.  These  plugs  can  therefore 
be  used  with  almost  the  same  conveni- 
ence as  the  ordinary  fuse  plug,  the 
manufacturer  points  out. 
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NEWS  OF  THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  MatmJ  acta  ring.  Selling 

and  Central-Station  Fields 


HYDROELECTRIC 

DEVELOPMENT  IN  IDAHO 

Utah  Power  &  Light  Company  Will  Build  Another 

Plant  on  the  Bear  River  Below  Its  Present 

Grace  Station  to  Develop  8ooo  Kw. 

The  Utah  Power  &  Light  Company  has  commenced 
the  construction  of  a  new  hydroelectric  power  plant  to 
be  located  on  the  Bear  River  in  Idaho  at  Cove,  about  one 
and  one-half  miles  below  the  company's  present  Grace 
plant.  A  force  of  350  men  is  already  on  the  ground 
and  at  work  on  the  foundations,  flume  and  dam.  This 
number  will  be  increased,  it  is  said,  in  the  near  future 
to  450  and  work  on  the  powerhouse,  dam  and  flume 
will  be  pushed  vigorously  during  the  summer  and  fall 
months  and  it  is  expected  the  station  will  be  completed 
in  May,  1917.  This  new  plant  will  be  the  fourth  owned 
by  this  company  deriving  its  power  from  the  Bear 
River. 

The  company's  hydroelectric  system  on  this  waterway 
begins  at  the  Bear  Lake,  which  is  used  as  a  natural 
storage  reservoir,  A  canal  carries  the  water  of  the 
lake  back  into  the  river  at  those  seasons  of  the  year 
when  the  water  is  low.  In  order  to  augment  the  work 
of  the  outlet  canal,  the  power  company  is  now  con- 
structing an  electrically-operated  pumping  station  be- 
tween Mud  Lake  and  Bear  Lake.  Five  electrically- 
driven  pumping  units  having  a  capacity  of  1500  second- 
feet  will  be  installed  at  this  plant,  which  is  known  as 
Lifton.  About  200  men  are  now  engaged  in  making  this 
installation  and  the  plans  call  for  completion  of  this 
work  early  this  fall.  It  is  said  that  the  pumps  at  Lifton 
are  the  largest  of  their  kind  ever  manufactured. 

A  feature  of  the  company's  work  on  the  Bear  River 
is  the  fact  that  all  of  its  development  work  has  greatly 
aided  the  irrigation  plants  deriving  their  water  from 
the  Bear  River.  It  was  the  company's  work  of  widen- 
ing and  enlarging  the  outlet  canal  from  Bear  Lake  to 
the  Bear  River,  that  made  it  possible  for  sufficient  water 
to  be  turned  out  of  the  lake  last  summer  to  supply  the 
irrigation  demands  which  saved  the  crops  in  the  fer- 
tile Cache  valley  during  the  season  of  1915. 

Following  down  the  river  from  Bear  Lake,  the  first 
hydroelectric  power  plant  is  located  at  Grace,  sixty  miles 
from  the  lake.  That  plant  delivers  44,000  hp.  to  the 
transmission  lines.  A  135-mile  double-circuit  trans- 
mission line  operated  at  130,000  volts  transmits  this 
power  to  Salt  Lake  City. 

The  second  power  house  on  the  Bear  River  is  the  new 
one  now  being  erected  at  Cove.  Here  the  company  is  now 
building  a  concrete  and  earth  dam  across  the  river 
which  will  be  400  ft.  in  length.  This  dam  will  create 
a  reservoir  just  below  the  Grace  power  house.  A 
wooden  flume,  20  ft.  wide  by  14  ft.  high  with  re- 
enforced  concrete  framing,  approximately  6000  ft.  in 
length,  will  carry  the  water  from  the  reservoir  at  Cove 
to  the  powerhouse  a  little  over  a  mile  below  the  dam. 
This  flume  will  have  a  capacity  of  1250  cu.  ft.  of  water  a 
second  and  the  power  plant  will  operate  under  a  head 
of  93  ft.  TTie  power  from  this  plant  will  not  be  de- 
livered directly  to  the  main  transmission  line,  but  will 
be  carried  to  the  outside  switch  yard  at  the  Grace  plant 


where  it  will  be  delivered  to  the  system.  The  third 
power  plant  is  located  at  Oneida,  23  miles  further  down 
the  river.  The  Oneida  station  which  has  been  com- 
pleted recently  delivers  27,000  hp. 

The  fourth  plant  is  located  in  the  Bear  River  Canyon 
at  Whelon,  this  plant  having  a  capacity  of  12,300  hp. 
When  this  fourth  link  of  the  Bear  River  system  is  com- 
pleted at  Cove,  the  Utah  Power  &  Light  Company  will 
have  utilized  865  ft.  of  the  total  fall  of  1710  ft.  of  the 
Bear  River  between  Bear  Lake  and  Great  Salt  Lake. 
This  will  give  a  utilization  of  slightly  over  50  per  cent 
and  it  is  expected  that  ultimately  practically  the  entire 
fall  of  the  river  except  the  small  portion  of  it  which 
takes  place  in  its  flat  stretches  will  be  utilized  for  power 
purposes. 


Heater  with  Open  Resistor  Frame 

An  electric  grill  that  embodies  a  resistor  supporting 
frame  of  skeleton  construction  without  embedded  ma- 
terial is  made  the  subject  of  a  patent.  No.  1,191,601, 
to  J.  F.  Lamb.  The  simplicity  of  the  device,  coupled 
with  the  inclosing  body  which  protects  it  from  outside 
currents  of  air,  should  speak  well  for  its  utility.     The 


GRILL  WITH   OPEN   RESISTOR  FRAME 

resistor  consists  of  coiled  wire  supported  and  insulated 
from  upper  and  lower  converging  members.  From  the 
fact  that  the  resistor  wire  is  not  embedded,  a  free  cir- 
culation of  heated  air  is  obtained  which  secures  uniform 
heating  effects. 


Sale  of  Dubuque  Utility 

The  Union  Electric  Company  of  Dubuque,  Iowa,  has 
been  sold  to  the  Dubuque  Electric  Company  for  $3,000,- 
000.  I.  C.  Elston,  Jr.,  of  the  Elston-Clifford  Company 
of  Chicago,  is  named  president  of  the  purchasing  com- 
pany, and  H.  B.  Maynard,  general  manager  of  the 
Waterloo  Gas  &  Electric  Company,  as  vice-president. 
Mr.  Maynard  will  remove  to  Dubuque  to  become  execu- 
tive head  of  the  new  company. 

The  transfer,  which  is  largely  covered  by  a  mortgage, 
includes  the  entire  equipment  for  light,  power  and 
traction,  all  franchises,  buildings,  tracks,  park  resort 
property,  etc.  F.  B.  Stout,  formerly  of  Dubuque,  the 
principal  owner  of  the  Union  Electric  Company  stock, 
is  not  interested  in  the  new  company. 

The  new  owners  have  taken  charge  of  the  property, 
but  have  not  as  yet  announced  what  their  policy  will 
be.  It  is  believed  the  intention  is  to  make  the  property 
the  center  of  an  important  interurban  system. 
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Public  Service  Commission  News 

Missouri  Commission 

The  I'ublic  StM-vice  C'ommission  has  ordered  the  Jef- 
ferson City  Li^ht,  Heat  &  Tower  Comi)any  to  discon- 
tinue iHMializing  its  patrons  who  fail  to  pay  their  light- 
ing- bills  by  the  lOth  of  the  month  and  to  give  instead 
an  actual  discount  of  10  per  cent  for  prompt  payments. 
The  commission  directs  the  company  to  pay  non-realty 
holding  patrons  from  whom  deposits  are  exacted  6  per 
cent  on  their  deposits  in  place  of  5  per  cent,  the  amount 
now  paid.  The  amount  of  the  deposit  was  ordered 
reduced. 

New  Jersey  Commission 

The  Board  of  Public  Utility  Commissioners  has 
granted  approval  for  the  merging  of  five  corporations 
into  the  Electric  Company  of  New  Jersey;  these 
companies  are:  Penns  Grove  Electric  Light,  Heat  & 
Power  Company,  Williamstown  Electric  Company,  Clem- 
enton  Township  United  Electric  Improvement  Company, 
Woodstown  Ice  &  Cold  Storage  Company,  and  Electric 
Company  of  New  Jersey.  At  the  same  time  the  board 
has  approved  the  sale  of  1575  shares  of  capital  stock 
of  the  new  organization  to  the  American  Railway  Com- 
pany of  New  Jersey.  The  new  electric  company  has  been 
granted  permission  to  issue  capital  stock  for  $157,000 
for  operations  and  extensions. 

Pennsylvania    Commission 

In  an  opinion  which  was  made  public  on  July  25,  the 
Public  Service  Commission  practically  serves  notice  on 
all  utilities  that  it  does  not  care  what  the  books  show 
the  stock  issues  to  be,  since  in  fixing  rates  only  real 
values  will  be  considered. 

The  Beaver  Valley  Water  Company,  against  which  the 
opinion  was  delivered,  was  the  result  of  a  series  of  con- 
solidations that  took  in  a  half  dozen  companies.  The 
company  maintained  that  its  plant  was  worth  $2,598,- 
361.94,  but  the  commission's  experts  placed  it  as  $985,- 
000.  The  company  asserted  that  a  gross  revenue  of 
$175,000  a  year  was  necessary  in  order  to  maintain  its 
corporate  existence,  but  the  commission  finds  that  an 
annual  gross  revenue  of  $135,950  is  adequate. 

The  Valley  Water  Company  was  one  of  the  concerns 
taken  over.  Its  plant  cost  $115,000.  The  owners  of  the 
Valley  corporation  received  $200,000  in  stock  of  the 
Union  Water  Company,  the  latter  assuming  responsi- 
bility for  $115,000  worth  of  bonds.  The  evidence  in  the 
case  tends  to  confirm  the  view  that  the  onje  who  fur- 
nished the  money  for  the  transaction  owned  both  com- 
panies. Finding  that  sort  of  a  situation,  the  commission 
ruled  that  the  company  accountant  was  wrong  in  his 
view  that  stock  transactions  were  equivalent  to  cash 
payments. 

The  company  contended  that  an  allowance  should  be 
made  for  the  duplicate  buildings  and  the  duplicate  equip- 
ment that  had  been  rendered  useless  by  reason  of  some 
of  the  consolidations.  The  commission  held  that  these 
duplications  could  not  be  taken  into  account  in  fixing 
rates. 

The  company  held  that  an  allowance  must  be  made  for 
the  street  paving  it  would  have  to  replace  some  time  if 
it  stayed  in  business  and  lines  required  repairs.  Re- 
garding this  claim  which  was  not  allowed  the  commis- 
sion said: 

"Unfortunately,  some  utilities  have  sought  to  take 
advantage  of  the  reproduction-cost  rhethod  of  valuation 
to  capitalize  for  themselves  municipal  improvements  re- 
mote from  their  own  development  and  in  which  they 
have  not  participated.  The  penalty  they  pay  is  the  in- 
evitable reflection  upon  utilities  as  a  whole." 

The  company  claimed  that  by  developing  water  power 


it  rendered  itself  a  $200,000  .service.  The  commission 
held  that  it  could  not  collect  money  from  the  people 
generally  simply  because  its  franchise  gave  it  the  right 
to  use  water  power  and  therefore  reduce  its  operating 
charges.  The  company  was  paid  for  service  and  not 
because  it  held  a  franchise  in  the  estimation  of  the 
commission  which  ruled  accordingly. 

Illinois  Commission 

The  State  Public  Utilities  Commission  during  the 
past  year  has  lent  its  influence  and  made  consistent 
rulings  tending  toward  a  total  elimination  of  unfairly 
discriminatory  meter-rental  charges  made  by  the  vari- 
ous utilities  of  the  state.  Among  the  smaller  utilities 
in  particular  a  custom  has  grown  during  the  past  years 
when  utility  rates  were  not  regulated,  of  making  an 
extra  charge  of  twenty-five  cents  per  month  for  each 
meter  on  a  consumer's  premises  owned  by  the  utility. 
This  meter-rental  charge  is  usually  in  addition  to  an 
adequate  minimum  monthly  charge.  The  commission 
has  taken  the  position  that  a  meter  is  a  portion  of  the 
equipment  which  should  be  furnished  by  the  utility 
without  cost  to  the  consumer,  that  a  charge  of  twenty- 
five  cents  per  month  is  excessive  to  cover  a  reasonable 
return  and  depreciation  on  the  meter,  and  that  the  gen- 
eral rates  for  utility  service  should  be  sufficient  to  pro- 
vide for  the  fixed  charges  of  all  meters  connected  to  the 
company's  circuits. 

In  considering  a  recent  case  involving  a  meter-rental 
charge.  In  re  Harry  D.  Twiss,  Receiver  of  the  Shelby- 
ville  Gas  Company,  the  commission  found  sufficient 
extenuating  circumstances  to  permit  the  utility  to  con- 
tinue temporarily  the  meter-rental  charge  until  such 
time  as  the  commission  could  make  a  full  investigation 
in  the  matter.  In  this  case,  the  commission  reaffirmed 
its  position,  taken  in  the  case  against  the  Homer  Elec- 
tric Light  &  Power  Company.  (See  Electrical  World, 
March  25,  1916,  page  734.) 

Recently  the  State  Public  Utilities  Commission  sus- 
pended an  electric  rate  of  the  Peoples  Gas  &  Electric 
Company  of  Savanna,  which  arbitrarily  fixed  the  de- 
termination of  the  maximum  demand  of  a  residential 
consumer  at  20  kw.-hr.  per  month.  In  its  opinion,  the 
commission  says,  "It  appears  further  in  the  aforesaid 
schedule  that  a  maximum-demand  rate  is  now  in  effect 
for  general  lighting  service  and  that  the  maximum  de- 
mand of  residences  is  fixed  at  20  kw.-hr.  per  month. 
The  method  of  determining  the  maximum  demand  for 
business  houses  is  not  stated.  It  would  seem  that  the 
residential  consumers  are  being  unfairly  discriminated 
against,  particularly  the  small  residential  consumer, 
who  can  secure  no  advantage  of  his  possible  long-hour 
use  of  electricity  until  he  has  taken  the  relatively  large 
consumption  of  20  kw-hr.  per  month.  It  would  seem, 
moreover,  that  a  maximum-demand  form  of  rate,  if 
utilized  at  all,  should  be  applied  upon  a  reasonable  and 
scientific  basis  which  is  as  fair  and  equitable  to  all 
users  of  electricity  as  is  possible  in  the  practical  work- 
ings of  this  type  of  rate." 

The  State  Public  Utilities  Commission  approved  an 
agreement  between  the  Alton  Gas  &  Electric  Company, 
and  the  Piasa  Light  &  Power  Company,  wherein  the] 
former  undertakes  to  supply  the  electrical  energy  re-^ 
quired  for  municipal  lighting  in  Alton  heretofore  con- 
tracted for  by  the  Piasa  Company.    It  appears  that  the 
latter  has  neither  sufficient  plant  nor  adequate  equip- 
ment with  which  to  supply  adequate  municipal  lighting 
to  the  city  of  Alton.  •  | 

During  August,  the  State  Public  Utilities   Commis-Bl 
sion  of  Illinois  will  recess.     Few  hearings  will  be  con- 
ducted and  such  as  are  will  be  through  examiners.   The 
commission  will  be  in  session  again  at  Springfield  on 
Sept.  5,  1916. 
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High  Voltage  Lines  in  City  Streets 
Should  Be  Insulated. — It  is  negligence 
for  an  electric  light  company  to  main- 
tain in  the  streets  of  a  city  a  high  volt- 
age line  without  having  it  insulated,  it 
was  held  by  the  Supreme  Court  of  Okla- 
homa (157  P  1031),  in  the  case  of  Dun- 
can Electric  &  Ice  Company  versus 
Chrisman. 

Derrick  Passing  Under  Transmission 
Lines  Not  Trespassing. — It  was  decided 
by  the  Supreme  Court  of  Kansas  (158  P 
28)  in  a  suit  against  the  Empire  Dis- 
trict Electric  Company  that  a  requested 
instruction  that  deceased  was  a  tres- 
passer or  at  least  a  mere  licensee  of  the 
company  when  he  undertook  to  move 
the  wires  and  enable  the  derrick  he  was 
moving  to  pass  under  them  was  rightly 
refused. 

Negligence  in  Case  of  Defective 
Transmission  System. — Where  a  person 
was  killed  by  an  electric  shock  received 
in  his  home  as  the  result  of  an  accident- 
al contact  between  a  high-tension  wire 
and  the  electric  light  wire  of  the  defend- 
ant borough,  caused  by  the  breaking  of 
defective  pins  on  which  the  wires  were 
strung,  the  presumption  is  the  borough 
was  negligent,  it  was  held  by  the  Penn- 
sylvania Supreme  Court  (97  A  931). 

Judicial  Review  of  Public  Service 
Commission  Decisions.  —  Under  what 
conditions  the  courts  will  review  a  deci- 
sion of  a  public  service  commission  were 
set  forth  by  the  Supreme  Court  of  Ver- 
mont (97  A  660).  The  courts  have 
power  to  prevent  an  abuse  of  discretion 
by  a  commission,  and  to  require  that  its 
powers  be  exercised  according  to  law 
and  in  a  manner  not  to  injure  property 
rights  unjustly.  Whether  the  orders  of 
a  commission  deprive  a  party  of  statu- 
tory right,  whether  he  has  had  a  fair 
and  adequate  hearing,  or  whether,  for 
any  reason,  the  orders  are  contrary  to 
law,  are  all  justiciable  questions,  and  if 
they  arise  in  circumstances  calling  for 
equitable  relief,  a  court  of  chancery  will 
afford  a  remedy. 

Validity  of  Free  Service  Franchise. — 
The  provisons  of  an  electric  light  and 
power  franchise  that  the  city  receive 
certain  free  service  based  upon  the 
number  of  subscribers,  and  that  a  list 
of  such  subscribers  be  filed  semi-annu- 
ally with  the  city  clerk,  are  valid  condi- 
tions and  constitute  part  of  the  fran- 
chise, it  was  held  by  the  Appelate  Divi- 
sion of  the  Supreme  Court  of  New  York 
(159  N.  Y.  S.  439)  in  the  case  of  the 
City  of  Yonkers  versus  the  Yonkers 
Electric  Light  &  Power  Company.  The 
condition  in  an  electric  light  and  power 
franchise  that  the  company  should  fur- 
nish lamps  at  places  designated  by  the 
city,  the  number  to  be  based  on  the 
number  of  subscribers,  a  list  of  which 
was  semi-annually  to  be  filed  with  the 
city  clerk,  may  be  enforced  by  the  city 
without  designating  the  places  for  such 
lamps,  where  the  company  had  never 
filed  the  required  list  of  subscribers.  An 
electric  light  and  power  company  is  not 
excused  nor  absolved  for  its  failure  to 
perform  a  requirement  of  its  franchise 
to  furnish  the  city  free  service,  by  rea- 
son of  voluntary  change  of  its  system, 
which  rendered  the  performance  of  such 
condition  oppressive,  if  not  confiscatory. 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal  cases 
involving  electric  light,  power  and 
other  public-utility  companies, 


Right  to  String  Wires  Along  High- 
ways.— A  telephone  company  that  re- 
ceived direct  from  the  state  a  franchise 
to  use  public  highways  for  aerial  lines, 
had  a  right  to  string  wires  along  high- 
way without  franchise  or  permission 
from  local  authorities,  according  to  the 
Supreme  Court  of  New  York  (159  N.  Y. 
S  625). 

Forfeiture  of  Franchise. — An  electric 
light  franchise  that  was  bought  in  good 
faith  for  valuable  consideration,  the  full 
performance  of  which  was  immediately 
tendered,  although  the  time  for  complet- 
ing an  electric  light  system,  on  condi- 
tion of  which  the  franchise  was  granted, 
had  long  passed,  was  held  by  the  Su- 
preme Court  of  Arizona  (157  P.  228) 
in  the  case  of  City  of  Bisbee  versus 
Bisbee  Improvement  Company,  to  have 
become  an  inviolable  executed  contract 
which  the  city  could  not  forfeit. 

Question  of  Tillage  of  Land  Affected 
by  Proximity  to  Dam. — In  proceedings 
for  condemnation  of  land  flooded  by  a 
dam,  it  was  held  by  the  Supreme  Court 
of  Indiana  (112  N.  E.  1004)  in  the  case  of 
Southern  Power  Company  versus  Keane, 
testimony  as  to  the  method  of  tilling 
wet  lands  and  as  to  the  difficulty  of  till- 
ing that  part  of  farm  affected  by  the 
backwater  from  the  dam  is  competent 
on  the  question  of  damages,  as  showing 
that  the  moist  condition  of  the  subsoil 
produced  on  lands  affected  by  the  dam 
could  not  readily  be  overcome  by  drain- 
age. 

Responsibility  for  Damage  Caused  by 
Overflow. — Just  what  status  a  county 
has  and  what  an  individual  has  when  a 
power  company  builds  a  dam  causing 
the  impounded  water  to  overflow  prop- 
erty and  highways  is  discussed  at  length 
by  the  Supreme  Court  of  South  Caro- 
lina (88  S.  E.  801)  in  the  case  of  Edge- 
field County  versus  Georgia-Carolina 
Power  Company.  Since  it  would  be  a 
fruitless  remedy,  neither  an  indictment 
nor  an  injunction  will  lie  where  a  dam 
built  under  authority  of  an  act  of  the 
legislature  not  limiting  its  height  floods 
the  highways  and  it  was  shown  that 
this  could  not  have  been  avoided.  Com- 
pensation must  be  paid  for  the  flooding 
of  private  property,  but  where  public 
property  is  flooded  it  does  not  fall 
within  the  protection  of  the  constitution 
requiring  compensation  to  be  made  not- 
withstanding legislative  authorization. 
However,  in  a  franchise  to  build  a  dam, 
a  general  right  to  condemn  easements 
does  not  give  a  right  to  overflow  high- 
ways vnthout  condemning  or  paying 
damages  therefor.  Also  in  the  absence 
of  authority  the  company  building  the 
dam  is  liable  to  the  county  for  damages 
from  the  dam's  overflowing  highways  or 
interfering  with  ferries. 


Injuries  from  Damaged  Line  Where 
Company  Shows  Diligence. — The  unex- 
plained breaking  of  an  insulator,  which 
caused  a  highly  charged  wire  to  sag 
from  the  pole  to  a  distance  of  6  or  7  ft. 
frotn  the  ground,  at  a  place  remote  from 
any  public  highway,  and  its  remaining 
in  that  condition  for  twenty-four  hours, 
do  not  prove  negligence,  in  the  face  of 
direct,  positive  and  undisputed  testi- 
mony that  reasonable  care  was  observed 
in  the  construction,  maintenance  and 
operation  of  the  line,  it  was  held  by  the 
Supreme  Court  of  Appeals  of  West  Vir- 
ginia (89  S  262),  in  the  case  of  Owen 
versus  Appalachian  Power  Company.  In 
such  case  the  presumption  of  negligence 
arising  from  the  mere  falling  of  the 
wire  is  overcome  by  direct  proof  of  dili- 
gence. Injury,  without  proof  of  negli- 
gence, it  was  held,  gives  no  right  of  re- 
covery; and  where  it  is  shown  by  the 
overwhelming  weight  of  evidence  that 
the  injury  resulted  from  the  plaintiff's, 
negligence,  or  was  an  inevitable  acci- 
dent, a  verdict  for  plaintiff  cannot 
stand. 

Distinction  Between  Taxes  and  Rent 
Paid  for  Use  of  City  Streets.— The  sit- 
uation existing  as  to  the  difference  be- 
tween a  tax  and  a  percentage  of  gross; 
revenue  for  franchise  privileges  has 
been  somewhat  cleared  by  the  Supreme 
Court  of  Oregon  (156  P.  1058)  in  the 
case  of  the  City  of  Portland  versus 
Portland  Railway,  Light  &  Power  Com- 
pany. The  court  held  that  under  the 
Portland  City  Charter  the  city  had  no 
inherent  power  to  exempt  property  from 
taxation,  or  to  exempt  an  electric  com- 
pany from  the  payment  of  any  other 
"license  or  tax  or  charge  on  the  busi- 
ness or  occupation."  Under  the  grant 
of  a  franchise  to  a  private  corporation 
to  erect  and  maintain  poles  and  wires 
in  a  city's  streets  for  the  distribution 
and  sale  of  electricity,  requiring  the 
corporation  to  pay  to  the  city  2.5  per 
cent  of  the  gross  receipts  from  its  busi- 
ness done  in  the  city,  the  2.5  per  cent, 
was  the  payment  of  a  rental  for  the 
use  of  the  streets,  rather  than  a  "tax." 
Where  a  municipality  is  authorized  to 
license  occupations  and  businesses-, 
either  from  regulation  or  for  revenue^, 
the  power  cannot  be  used  unreasonably,, 
nor  can  the  tax  be  fixed  so  high  as  to 
be  practically  confiscatory,  or  prohibi- 
tive of  an  ordinary  lawful  business.  A 
corporation  may  be  simultaneously  com- 
pelled to  pay  an  ad  valorem  or  property 
tax  on  all  property  owned  by  it,  includ- 
ing franchises  when  they  are  considered 
as  property,  a  license  or  privilege  tax 
on  its  business,  and  a  fee  to  the  state 
for  its  franchise  or  right  to  do  busi- 
ness as  a  corporation.  A  property  tax 
must  be  an  ad  valorem  tax,  because  it 
is  a  direct  tax  on  property,  but  there  is 
no  constitutional  requirement  that  a 
business  or  occupation  tax  shall  be  so 
measured.  A  per  cent  of  the  gross  re- 
ceipts of  a  business  may  be  taken  as 
the  measure  of  the  amount  to  be  paid 
for  the  privilege  of  actually  transact- 
ing a  business,  which  method  of  ascer- 
taining the  amount  of  a  license  tax, 
whether  on  a  business  or  the  privilege 
of  doing  business  in  a  corporate  capac- 
ity, is  not  necessarily  a  tax  on  the  earn- 
ings. 
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Current  News 
and  Notes 

Tiiuoly  items  im  electrical  liiij)|)eninj{s 
liirou>,'ii()ul  tiie  world,  tof^ellier  with 
hriif  notes  of  j;eiienil  interest. 


Six   Months'   Tunpsten   Production. — 

The  tungsten  production  of  the  United 
States  durinjr  the  first  six  months  of 
191()  exceeded  the  production  of  this  or 
any  other  country  in  any  previous 
twelve  months.  Prices  were  even  more 
phenomenal  than  production  and 
reached  more  than  ten  times  their  ordi- 
nary level.  The  output,  it  is  estimated, 
was  equivalent  to  about  3290  short  tons 
of  (50  per  cent  concentrates. 

Report  in  Cleveland  Municipal  Plant 
Deferred.  —  Light  Commissioner  Davis 
of  Cleveland  has  decided  not  to  make 
public  the  report  on  the  municipal  plant 
until  Nau,  Rusk  &  Sweringen  complete 
their  audit  of  the  business.  The  report 
of  the  accountants  will  be  used  in  the 
hearing  of  the  three-cent  ordinance 
now  before  the  Ohio  Public  Utilities 
Commission.  Edward  P.  Burch  of  De- 
troit has  been  selected  as  the  city's  ex- 
pert engineer  to  represent  it  before  the 
Commission  in  the  hearing. 

Dunkirk  Municipal  Plant  Not  to  Be 
Enlarged. — The  board  of  commerce  of 
Dunkirk,  N.  Y.,  has  recommended  the 
granting  of  a  restricted  franchise  to 
the  Niagara  &  Erie  Power  Company  to 
furnish  power  to  large  industrial  estab- 
lishments rather  than  enlarge  the  mu- 
nicipal power  plant  at  a  cost  of  more 
than  $200,000.  The  board  points  out 
that  the  power  company  can  supply 
large  blocks  of  power  at  a  saving  of  15 
per  cent  from  the  cost  of  energy  gen- 
erated at  the  municipal  plant. 

Improvement  in  Neon  Tube  Manufac- 
ture.— In  manufacturing  neon  tubes 
which  become  luminous  detectors  of 
Hertzian  waves,  the  difficulty  has  been 
to  separate  the  usual  admixture  of 
helium  present  with  the  neon.  Sepa- 
ration with  carbon  as  an  absorbent  at 
the  temperature  of  liquid  air  is  likewise 
impossible.  By  providing  carbon  elec- 
trodes in  a  partially  exhausted  tube, 
Georges  Claude,  in  U.  S.  Patent  No. 
1,191,495,  maintains  that  with  contin- 
ued electrical  discharge  a  differential 
absorption  of  other  gases  over  neon  is 
manifested,  provided  the  electrodes 
have  a  sufficiently  large  surface. 

Protecting  Transformers  from  Light- 
ning.— In  transformer  work  wherever 
high  frequency  effects  are  likely  to  be 
produced  by  lighting,  arcing  grounds, 
or  other  causes,  there  is  a  possibility 
that  resonance  may  be  set  up  in  the  va- 
rious coils  employed  in  electrical  appa- 
ratus. These  coils  heretofore  have  been 
wound  in  such  a  way  that  no  attention 
whatever  was  given  to  their  natural 
periods  of  electrical  oscillation.  Thus 
the  common  method  has  been  to  make 
all  similar  parts  of  a  winding  alike,  as 
far  as  possible,  and  to  group  them  in 
the  same  general  manner.    In  a  patent, 


No.  1,190,120,  by  Elmer  E.  F.  Creigh- 
ton,  it  is  proposed  so  to  arrange  the 
windings  and  the  winding  groups  that 
different  natural  fundamental  frequen- 
cies and  harmonics  within  the  necessary 
limits  shall  be  obtained  to  provide  for 
a  greater  degree  of  safety  because  of 
unlooked-for  high  frequency  oscilla- 
tions being  impressed  upon  the  coils. 

Commission  Has  Sole  Kate-Making 
Power.  —  M.  H.  Aylesworth,  chairman 
of  the  Public  Utilities  Commission  of 
Colorado,  in  discussing  a  decision 
handed  down  by  the  state  Supreme 
Court  in  a  passenger  transfer  case  said 
"the  public  utilities  commission  is  the 
only  body  existing  in  Colorado  which 
has  the  right,  authority  and  power  to 
originate,  change  and  regulate  the  rates 
and  service  of  any  and  all  public  utility 
corporations  in  that  state.  The  legis- 
lature has  specifically  delegated  its 
power  in  respect  to  the  service  and 
rates  of  public  utility  corporations  and 
railroads  to  the  commission  and  in  the 
commission  that  power  stands  central- ! 
ized."  Mr.  Aylesworth  was  speaking 
as  a  lawyer  and  the  legal  adviser  of  the 
commission  as  well  as  in  the  capacity 
of  its  official  head. 

No  Rate  Increase  in  Ontario  Because 
of  Higher  Cost  of  Energy. — Sir  Adam  j 
Beck,   in  commenting  upon   the   agree-  I 
ment  reached   for   a   supply   of   50,000  . 
additional  horsepower  from  Niagara  at  j 
$12    per   horsepower-year,    stated    that  , 
the  price  is  excessive  as  compared  with  j 
purchases    upon    previous    agreements,  i 
However,  he  said  that  the  commission 
earns  a  large  percentage  of  profit  from 
certain    consumers    who    deal    directly  ] 
with  the  provincial  commission  and  not  i 
through  any  municipal  body,  and  these  ■ 
earnings  will  offset  the  33  1/3  per  cent  j 
increase  in  such  a  measure  that  there 
need  be  no  boost  in  the  cost  of  power 
to  municipalities  served  in  the  Niagara 
zone.     The  Chippewa  development  will 
be  ready  in  three  years,  and  there  will 
then  be  an  abundance  of  power  at  low 
rates,  he  said.  | 

Engineers  Lack  Practicability.  —  In 
an  address  before  the  American  Gas 
Centenary  celebration  J.  E.  Aldred, 
chairman-  of  the  board  of  directors  of 
the  Consolidated  Gas,  Electric  Light  & 
Power  Company  of  Baltimore,  while  ac- 
knowledging his  indebtedness  to  the 
engineer  said  that  his  training  is  such 
that  he  lacks  the  element  of  practical- 
ity. "He  works  from  the  laboratory  or 
from  the  drafting  room  outward,  and 
he  should  be  checked  up  by  some  factor 
coming  from  the  other  end.  Only  too 
often  we  find  power  houses  designed  by 
engineers  who  had  never  operated  a 
power  house.  They  do  not  have  the 
requisite  intelligence  from  the  stand- 
point of  actual  operation.  I  have  seen 
them  build  power  houses  that  were  al- 
most impossible  to  operate  as  such.  It 
is  not  that  engineers  are  less  capable 
of  showing  sense  and  judgment  than 
other  people,  but  it  is  because  they  are 
sent  out  from  educational  institutions 
without  having  had  it  properly  im- 
pressed upon  them  through  their  course 
of  training  that  the  limiting  factor 
must  be  common  sense  and  practi- 
cality." 


Associations 
and  Societies 

The  Directory  of  Electrical  Associa- 
tions, which  is  regularly  printed  in 
ihe  first  issue  of  each  month,  appears 
on  page  304  of  this  number. 


Contractors  to  Meet  in  Cleveland  in 
1918.— The  Secretary  of  the  Cleveland 
Chamber  of  Commerce  announces  that 
the  National  Electrical  Contractors'  As- 
sociation has  decided  to  hold  its  1918 
convention  in  Cleveland. 

American   Association    of   Engineers. 

— The  national  board  of  directors  of  the 
American  Association  of  Engineers  has 
adopted  a  resolution  as  follows:  "Re- 
solved, That  all  applications  for  mem- 
bership received  prior  to  Sept.  1,  1916, 
be  accepted  (provided  the  applicant  has 
the  required  qualifications)  at  the  pres- 
ent rate  of  no  initiation  fee  and  $10  per 
annum  membership  dues."  According 
to  an  amendment  of  the  constitution 
adopted  at  the  May  convention  an  ini- 
tiation fee  of  $2  shall  be  charged  after 
1000  applications  have  been  received. 
It  is  estimated  that  this  number  will  be 
reached  before  Sept.  1,  1916. 

Officers  of  West  Virginia  Public  Utili- 
ties Association. — At  the  annual  con- 
vention of  the  West  Virginia  Public 
Utilities  Association  held  at  Parkers- 
burg  recently,  the  following  officers 
were  elected:  President,  Herbert 
Markle  of  Bluefield;  first  vice-president, 
M.  M.  Hetzer,  Moundsville;  second  vice- 
president,  Fred  Paul  Grosscup,  Charles- 
ton; third  vice-president,  P.  P.  Crafts, 
Parkersburg;  secretary-treasurer,  W. 
C.  Davisson,  Charleston;  executive  com- 
mittee: H.  S.  Newton,  Huntington;  W. 
G.  Mathews,  Clifton  Forge,  Va.;  H. 
E.  Watts,  Huntington;  M.  A.  Maxwell, 
Logan;  John  B.  Garden,  Wheeling;  W. 
R.  Pankey,  Bluefield.  The  matter  of 
selecting  the  time  and  place  for  the 
next  meeting  was  left  to  the  executive 
committee. 

Empire  State  Gas  &  Electric  Asso- 
ciation.— Members  of  the  electric  pro- 
duction divisiort  of  the  Empire  State 
Gas  &  Electric  Association  held  a  con- 
vention at  Watertown,  N.  Y.,  July  14 
and  15.  The  following  questions  were 
discussed  at  this  meeting:  "Ways  and 
Means  of  Improving  Boiler  Room  Eco- 
nomics," "Motor  Driven  Versus  Steam 
Driven  Auxiliaries";  "Cost  Data  on 
Treatment  of  Feed  Water  and  the  Ef- 
fect of  Soda  Ash  on  Boiler  Operation, 
or  Upon  Metal  of  Boilers";  "Bonus  Sys- 
tem for  Firemen  and  Average  Wage  of 
Firemen  As  Compared  with  Other  Men 
in  Stations";  "Cleaning  of  Condensers"; 
"Method  of  Making  Prompt  Records  of 
Daily  Operation  Results";  "Methods  of 
Insuring  Uniform  Standard  of  Coal 
Supply,  and  the  Steam  Heating  Busi- 
ness." The  delegates  went  by  automo- 
bile to  Clayton,  where  they  had  dinner, 
and  in  the  evening  took  a  trip  through 
the  islands.  The  annual  meeting  of  the 
association  will  be  held  Oct.  5  and  6  in 
New  York  at  association  headquarters. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  ihe  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


THE  VACUUM  CLEANER 

PATENT  SITUATION 

Limited  Number  of  Licensees  Manufacture  Machines 

Under  Kenney  Patent  Covering  Stationary 

and   Portable   Cleaners 

All  vacuum  cleaners  may  be  said  to  fall  into  one  of  three 
classes:  Stationary,  portable  and  carpet  sweeper  type.  The 
fundamental  patent  governing  each  of  these  is  claimed  to 
be  the  Kenney  patent  No.  847,947  granted  to  David  T. 
Kenney  on  March  19,  1907,  and  now  owned  by  the  Vacuum 
Cleaner  Company.  In  the  case  of  the  first  two  types  of 
machines  the  exact  status  of  the  patent  has  been  deter- 
mined by  the  Supreme  Court,  each  time  in  favor  of  the 
owners  of  the  patent.  A  suit  has  now  been  instituted 
against  the  Bissel  people  to  determine  the  validity  of  the 
patent  in  the  carpet  sweeper  type  of  machine.  All  elec- 
trical cleaners  come  under  either  the  stationary  or  portable 
types  and  therefore  are  governed  by  the  claims  of  the 
patent. 

As  owners  of  the  patent  the  Vacuum  Cleaner  Company 
has  licensed  a  number  of  manufacturers  of  different  types 
of  machines.  Following  is  a  list  of  the  licensees  according  to 
the  types  they  are  permitted  to  manufacture: 

1.  For  all  types  of  machines,  excepting  wagons: 
Domestic  Vacuum  Cleaner  Company,  Worcester,  Mass.; 
United  Vacuum  Sweeper  Company,  Chicago,  111. 

2.  Stationary  and  power  portable  only: 
American  Radiator  Company,  Chicago,  111.; 
Blaisdell  Machinery  Company,  Bradford,  Pa.; 
General  Electric  Company,  West  Lynn,  Mass.; 
Hanlon  &  Wilson,  Wilkinsburg,  Pa.; 

Invincible  Manufacturing  Company,  Pittsburgh,  Pa.; 
Palm  Vacuum  Cleaner  Company,  Detroit,  Mich.; 
Richmond  Radiator  Company,  New  York  City,  N.  Y.; 
Spencer  Turbine  Cleaner  Company,  Hartford,  Conn.; 
Stecker  Electric  &  Machine  Company  (Eureka),  Detroit, 

Mich.; 
B.  F.  Sturtevant  Company,  Hyde  Park,  Mass.; 
United  Electric  Company,  Canton,  Ohio; 
United  Vacuum  Appliance  Company,  Connersville,  Ind. 

3.  Power  portable  and  hand  portable: 
Birtman  Electric  Company,  Chicago,  111.; 
Duntley  Products  Sales  Company,  Chicago,  111.; 
The  Regina  Company,  New  York  City,  N.  Y.; 

M.  S.  Wright  Company  (Pneuvac),  Worcester,  Mass. 

4.  Hand  only,  all  types: 

Hugro  Manufacturing  Company,  Warsaw,  Ind.; 
National  Sweeper  Company,  Torrington,  Conn.; 
W.  C.  Perkins  &  Company,  Chicago,  111. 

5.  Hand  only,  piston  type: 

Duplexo  Vacuum  Cleaner  Company,  Brooklyn,  N.  Y.; 
Reeves  Manufacturing  Company,  Milford,  Conn. 

6.  Stationary  and  power  portable,  except  staged  fan; 
American  Rotary  Valve  Company,  Anderson,  Ind. 

7.  Wagons  only: 

McCreery  Manufacturing  Company,  Toledo,  Ohio. 

The  license  agreements  in  connection  with  the  Kenney 
patent  made  between  the  Vacuum  Cleaner  Company  and  the 
individual  manufacturers,  are  substantially  the  same  in  each 
case,  excepting  that  some  of  the  licenses  confine  the  licensee 
to  one  style  of  machine  only,  while  other  licenses  confer 
the  right  to  manufacture  every  style  of  machine. 

Some  of  these  licenses  are  not  being  actively  used,  but  as 
they  have  no  minimum  royalty  clause,  they  cannot  be  can- 
celled on  that  account,  and  therefore  continue  to  run  for 
the  life  of  the  patent,  so  long  as  the  conditions  of  the  agree- 
ment are  complied  with. 

A  clause  in  the  agreement  stipulates  that  in  the  event  of 


the  licensee  discontinuing  its  vacuum  cleaner  business,  the 
license  shall  cease  and  terminate  at  the  option  of  the 
licensor.  There  is  also  a  provision  that  the  license  cannot 
be  assigned  by  the  licensee  excepting  to  a  successor  to  its 
entire  vacuum  cleaner  business. 


FALL  JOBBING  BUSINESS 

TO  BE  RECORD  BREAKER 

Conditions  in  Middle  West  Healthy  and  Still  Better 
Business  Expected — Fan  Situation  Unprece- 
dented— Price  Recessions  Still  Far  Off 

Business  with  the  jobbers  in  the  Middle  Western  States 
is  good.  No  one  particular  product  may  be  said  to  stand 
out  as  a  best  seller,  but  the  general  line  of  goods  is  moving 
at  a  satisfactory  pace.  Copper  is  too  high  to  permit  of 
new  promotions  on  a  big  scale,  but  the  constant  and  wide- 
spread use  of  material  used  in  small  extensions  and  better- 
ments necessary  to  keep  apace  with  the  times  makes  con- 
ditions healthy  for  the  seller. 

This  fall  things  will  be  still  better.  While  a  boom  is  not 
anticipated  it  is  expected  that  the  autumn  months  will  see 
the  jobbers  of  the  central  territory  enjoying  a  greater 
volume  of  business  than  has  been  theirs  for  many  years. 
The  facts  that  central  stations  and  contractors  have  no 
stocks  and  for  the  last  couple  of  years  have  been  buying 
from  hand  to  mouth  and  that  the  public  has  money  and  is 
spending  it  freely,  are  looked  upon  as  propitious  for  boom 
sales. 

Those  jobbers  who  have  laid  in  stocks  in  anticipation  of 
this  condition,  and  most  of  them  have,  will  be  in  a  position 
to  profit  by  the  extraordinary  demand. 

The  fan  business  this  summer  makes  the  Middle  Western 
jobber  chuckle.  A  few  weeks  ago  he,  like  many  other 
electrical  people,  believed  that  if  hot  weather  did  not  arrive 
before  July  4  he  would  have  a  large  but  unprofitable  stock 
of  fans  to  carry  over  for  next  year.  But  now  the  theory 
that  only  early  hot  weather  can  create  good  fan  business 
has  been  exploded.  Fans  in  the  Central  West  did  not  begin 
to  move  out  of  jobbers'  stocks  until  July  10.  Before  Aug.  1 
there  was  scarcely  a  jobber  in  the  entire  territory  that 
could  fill  a  good  sized  fan  order  from  stock.  Jobbers  who 
carried  2000  fans  and  fully  expected  after  July  4  to  see 
last  summer's  lack  of  activity  duplicated,  were  sold  out  by 
July  27.  This  year  is  considered  the  most  unusual  ever 
witnessed  in  this  respect. 

Deliveries  at  the  present  period  in  general  lines  are  good 
owing  to  the  fact  that  the  jobbers  are  well  stocked.  Ship- 
ments from  the  manufacturers  are  not  so  prompt,  however. 
No  trouble  has  as  yet  been  experienced  with  freight  delays. 

Price  recessions  in  the  Middle  Western  territory  are  not 
expected  for  many  months.  While  the  trend  of  electrolytic 
copper  is  downward  it  is  known  that  manufacturers  have' 
bought  their  raw  copper  up  to  December  at  29  cents  and 
30  cents  a  pound.  It  is  also  said  to  be  impossible  now  to 
buy  as  much  as  1,000,000  lb.  of  copper  for  January  delivery 
at  the  present  mai-ket  price,  so  the  prices  of  the  jobbers' 
goods,  it  is  expected,  will  remain  staple  for  some  time  to 
come. 

Unfortunately,  collections  are  somewhat  slow.  However, 
the  failure  of  prompt  payment  cannot  be  traced  to  any 
particular  class  of  buyers,  the  condition  applying  to  central 
stations  and  contractors  alike.  Positive  reasons  for  the 
slow  collections  cannot  be  definitely  ascribed,  but  it  has 
been  suggested  that  since  the  Central  Western  States  are 
fundamentally  an  agricultural  region  collections  may  be 
better  after  the  fall  crops  begin  to  move. 
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ELECTRICAL  TRADE  SHOWS 

COMPLETE  RECOVERY 

Threshold  of  Third  Year  of  War  Shows  the  Industry 

in  Better  Position  than  Ever  with  Bright 

Prospects  for  Record  Business 

On  Iho  threshold  of  the  third  year  of  the  European  war, 
it  seems  filtinn-  to  review  the  more  important  economic 
chanfres  that  have  taken  place  within  the  electrical  trade 
and  to  show  how  the  industry  weathered  the  storm.  Elec- 
trical manufacturers  in  the  first  half  of  1914  found  but  a 
listless  market  and  were  not  inclined  to  force  buying  by 
offering  inducements.  Moreover,  the  question  of  freight 
rates  was  still  undecided  and  that  was  a  strong  factor  in 
limiting  the  volume  of  business.  Just  prior  to  Austria's 
ultimatum  to  Serbia  there  were  a  few  weeks  of  renewed 
activity  and  the  trade  began  to  pick  up  in  spirits,  but  it  was 
all  shattered  by  the  news  of  the  first  of  August,  1914. 

From  that  time  until  the  end  of  the  year  there  was  a 
general  depression  of  all  business.  The  financial  centers 
suspended  operations;  public  utilities  postponed  purchasing 
and  electrical  manufacturers  as  a  consequence  were  seri- 
ously affected.  The  volume  of  electrical  business  in  1914 
was  15  per  cent  less  than  during  the  preceding  twelve 
months,  and  business  in  almost  every  line  suffered  in  com- 
parison with  that  for  1913. 

With  the  opening  of  the  year  1915,  there  appeared  for  a 
while  what  was  thought  to  be  a  return  to  better  business. 
Stock  exchanges  opened,  more  orders  and  inquiries  were  re- 
ceived by  the  electrical  manufacturers,  but  the  situation  was 
merely  a  flash  in  the  pan.  For  a  few  months  there  was  a 
general  apathy  throughout  the  electrical  field  with  no  break 
until  about  June,  when  rather  definite  rumors  of  war  order 
contracts  brought  about  a  large  number  of  inquiries  for  ne^v 
apparatus,  especially  motors.  By  September,  the  development' 
of  a  sellers'  market  in  the  electrical  trade  was  pretty  well 
defined.    Inquiries  by  that  time  had  grown  into  actual  orders. 

Each  day  gave  added  evidence  of  the  return  of  prosperity 
and  by  the  first  of  January,  1916,  the  electrical  manu- 
facturer was  swamped  with  business.  In  this  condition  he 
still  remains.  Prices  began  to  advance  about  November 
last  and  since  then  there  has  been  a  general  advance  all 
along  the  line.  Very  little  of  this  is  to  be  attributed  to  the 
law  of  supply  and  demand  because  the  natural  tendency  in 
the  electrical  trade  is  for  stability  of  price.  The  advance 
in  practically  every  case  has  been  occasioned  by  the  higher 
costs  of  production.  Labor  has  gone  up  25  per  cent  in  the 
electrical  field;  raw  material  has  cost  in  some  cases  many 
hundred  per  cent  more  but  on  the  average  about  35  to  40 
per  cent;  copper  rose  from  the  normal  price  of  about  14 
cents  per  pound  to  31  cents. 

Prices  of  both  the  electrical  and  other  construction  ma- 
terials were  so  great  that  all  construction  not  absolutely 
necessary  has  been  put  off  until  lower  prices  obtajn.  Never- 
theless so  great  has  been  the  demand  for  absolutely  neces- 
sary material  that  the  electrical  factories  have  been  working 
night  and  day. 

In  some  lines  the  stoppage  of  competition  from  Europe 
has  boomed  domestic  manufacture.  In  other  lines  there 
has  been  a  marked  increase  in  exports.  On  the  whole, 
however,  although  the  exports  are  greater  in  value  than 
previously,  they  are  below  the  high  totals  of  1913  in  volume 
of  goods,  because  of  present  high  prices. 

In  all  of  this  maze  of  buying  the  outstanding  feature 
has  undoubtedly  been  the  demand  for  immediate  delivery. 
Never  was  there  such  a  seller's  market  in  the  history  of 
electrical  manufacture.  Goods  were  purchased  because  they 
were  wanted  at  once.  For  a  few  months  early  in  1916 
delivery  premiums  were  very  common.  In  spite  of  the 
demand  for  quick  delivery,  however,  deliveries  were  greatly 
retarded.  The  reasons  are  six-fold:  Lack  and  poor  de- 
livery of  raw  materials,  scarcity  of  labor,  labor  disturbances, 
more  orders  than  could  be  handled,  inability  to  get  additional 
machinery  and  freight  congestion. 

As  the  market  for  electrical  goods  revived,  credits  and 
collections  became  appreciably  better.  For  a  while  this 
factor  of  the  electrical  trade  was  unusually  discouraging. 
There  was  so  little  money  in  circulation  that  it  was  par- 
ticularly difficult  to  sell  on  strict  credit  terms.     The  situa- 


tion has  changed,  however,  and  contractors  and  jobbers 
are  paying  bills  promptly.  More  accounts  are  now  being 
discounted  than  ever  before.  There  has  been  a  tendency, 
however,  on  the  part  of  the  jobber,  the  contractor  and  dealer 
to  overstock  because  of  poor  deliveries  and  to  rely  on  the 
continuance  of  good  times.  This  practice  has  been  discour- 
aged by  the  credit  managers. 


PROHIBIT  BRITISH  IMPORTS 

Radiators,   Percolators,   Grills,  Toasters,   Flat  Irons, 
Etc.,  Fall  Under  New  British  Order 

It  is  understood  that  in  the  opinion  of  the  department  of 
import  restrictions  the  following  articles  fall  under  the 
classification  of  hardware,  hollow-ware,  or  stoves,  noted  in 
the  last  week's  issue  of  the  Electrical  World  and  that 
in  the  absence  of  some  special  case  for  concession,  they  can- 
not be  imported  into  Great  Britain:  Electric  radiators, 
coffee  percolators,  table  grills,  toasters,  teapots,  domestic 
flat  irons,  boiling  plates  and  similar  articles. 

Other  goods  scheduled  as  prohibited  include  brass  caps 
for  electric  metal  filament  lamps,  pocket  flash  lamp  cases 
made  of  soft  iron  scrap,  and  wood  grips  for  electric  lamps. 


ROLLING  MILL  EQUIPMENT 

Recent  Orders  for  Unusually  Large  Electrical  Units 
Stand  Out  Prominently 

One  of  the  prominent  features  of  buying  during  1916  has 
been  the  number  of  orders  from  iron  and  steel  rolling  mills 
for  large  electrical  units.  The  sudden  rush  in  the  demand 
for  steel  was  for  the  most  part  accountable  for  these  orders. 

Conspicuous  in  this  business  has  been  the  Westinghouse 
Electric  &  Manufacturing  Company  which  has  received  nu- 
merous orders  for  large  apparatus.  From  the  Inland  Steel 
Company  there  was  obtained  early  in  the  year  an  order  for 
a  15,000-hp.  motor,  by  far  the  largest  ever  built.  Hardly 
had  this  order  been  placed  than  two  other  steel  companies 
ordered  motors  of  the  same  large  size.  Orders  for  8000  and 
12,000-hp.  motors  were  also  received. 

Quite  recently  the  company  received  an  order  for  a 
7000-hp.  induction  motor  for  driving  a  16-in.  plate  mill,  and 
for  a  4000-hp.  induction  motor  for  operating  a  20-in.  Mer- 
chant mill,  for  the  Illinois  Steel  Company. 


X-RAY  BUSINESS  GROWING  RAPIDLY 

Manufacturers   Find    Difficulty   in   Keeping   Abreast 
of  Domestic  and  Export  Orders 

Never  has  there  been  such  a  demand  for  x-ray  machines 
and  apparatus  as  at  the  present  time.  The  manufacturers 
have  orders  far  in  advance  of  oijtput  and,  while  working 
large  forces  of  men,  are  handicapped  somewhat  by  short- 
ages of  materials.  The  growth  of  the  industry  is  largely 
a  healthy  one  induced  by  domestic  trade  although  the  mar- 
ket is  somewhat  inflated  by  foreign  demand  formerly 
handled  by  Germany  and  France.  These  nations  are  now 
apparently  utilizing  their  own  output  in  the  army  hospital 
service  as  indicated  by  the  fact  that  orders  are  now  coming 
from  numerous  foreign  countries  not  heretofore  sold  to  by 
American  x-ray  manufacturers.  The  larger  part  of  the 
activity  in  this  industry,  however,  is  due  to  a  more  general 
use  by  the  physicians  of  x-ray  apparatus.  Where  there 
was  formerly  not  more  than  one  x-ray  outfit  in  fifty  doctors' 
offices,  there  is  now  one  in  ten.  This  is  due  partly  to  the 
natural  advance  of  the  science  of  medicine  and  realization 
of  the  usefulness  of  the  x-ray,  partly  to  the  extension  of 
its  use  to  many  new  applications,  partly  to  the  general 
criticism  doctors  have  been  subjected  to  where  x-ray  had 
not  been  used  in  treating  fractures,  and  partly  to  the  fact 
that  several  States  have  passed  laws  compelling  the  doctors 
to  utilize  x-ray  plates  in  fracture  work.  The  central  sta- 
tions have  also  been  working  to  a  limited  extent  to  place 
x-ray  machines  on  their  lines  as  it  means  on  the  average 
of  a  10  kw.  demand  or  more,  and  up  to  as  high  as  30  kw. 
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Manufacturing  and  Industrial 

W.  F.  Jones,  who  was  formerly  an  electrical  engineer 
for  the  Ford  Motor  Company  of  Detroit,  has  been  made 
branch  manager  of  Valparaiso,  Ind.,  office  of  the  Lighthouse 
Electric  Company,  Gary,  Ind. 

The  Betts  &  Betts  Corporation  has  moved  from  256  West 
Fifty-fifth  Street,  New  York,  to  larger  quarters  at  511  West 
Forty-second  Street.  The  company  announces  that  a  large 
increase  in  its  business  has  necessitated  the  change. 

Louis  Zises,  manufacturer  of  gas  and  electric  fixtures, 
1175  Broadway,  Brooklyn,  N.  Y.,  announces  that  he  has 
closed  a  contract  to  equip  the  various  Woolworth  stores 
(800  establishments)  throughout  the  United  States  with 
electric  fixtures,  etc. 

The  Diamond  Power  Specialty  Company  of  Detroit  has 
just  accepted  a  contract  with  the  Ford  Motor  Company  for 
equipping  the  boilers  which  are  believed  to  be  the  largest 
in  the  world  in  its  new  power  plant  with  "Diamond"  soot 
blowers.  The  rated  capacity  of  the  boilers  is  2400  hp.  and 
it  is  planned  to  operate  them  continuously  at  a  rating  of 
4000  hp. 

T.  J.  Cope. — The  firm  of  T.  J.  Cope,  manufacturers  of 
Cope's  electrical  underground  tools  and  equipment,  which  for 
the  past  twenty-five  years  has  been  located  at  3244  North 
Fifteenth  Street,  Philadelphia,  has  moved  to  more  commodi- 
ous quarters  at  1620  Chancellor  Street,  Philadelphia.  This 
change  has  been  made  necessary,  it  is  explained,  by  the  large 
increase  in  the  business  of  the  company. 

Milwaukee  Concern  Sells  Heating-Pad  Business. — The 
Sun-Ray  Manufacturing  Company  of  Oshkosh,  Wis.,  has 
taken  over  the  plant,  patents,  etc.,  of  the  heating-pad  de- 
partment of  the  P.  &  B.  Company  of  Milwaukee.  The  Sun- 
Ray  company  has  established  its  plant  at  Oshkosh.  The 
P.  &  B.  Company  will  continue  to  make  its  regular  line  of 
outlet  boxes,  connectors,  etc.,  at  Milwaukee. 

Approval  for  Electrical  Safety  Cap  Lamps. — In  the  Elec- 
trical World  of  July  22,  1916,  page  202,  was  given  a  list 
of  portable  electric  mine  lamps.  The  Concordia  Safety 
Lamp  Company,  Fulton  Building,  Pittsburgh,  Pa.,  announces 
that  besides  the  approval  No.  12  which  was  granted  to  it 
for  its  electric  safety  hand  lamp  mentioned  in  the  issue  re- 
ferred to  above,  it  has  received  approval  No.  15  from  the 
United  States  Bureau  of  Mines  for  its  electric  safety  cap 
lamp. 

The  Emerson  Electric  Manufacturing  Company,  St.  Louis, 
Mo.,  is  contemplating  building  a  seven-story  building  at  a 
cost  of  approximately  $300,000  which  will  adjoin  its  plants 
at  Twenty-first  Street  and  Washington  Avenue.  As  soon  as 
the  new  building  is  completed  the  company  will  occupy  the 
entire  block  between  Twentieth  Street  and  Twenty-first 
Street,  and  Charles  Street  and  Washington  Avenue,  except 
the  corner  at  Twentieth  and  Washington  Avenues,  which 
is  occupied  by  a  fire-engine  house. 

More  Heroult  Furnaces. — In  the  past  six  months  the 
United  States  Steel  Corporation  has  granted  licenses  for  a 
total  of  twenty-eight  Heroult  electric  furnaces  for  steel 
making  in  this  country  and  Canada,  which  exceeds  by  four 
the  number  licensed  during  the  full  year  of  1915.  At  pres- 
ent a  total  of  seventy-two  Heroult  units  are  either  in  oper- 
ation, in  the  course  of  building  or  have  been  authorized  in 
the  United  States  and  Canada.  Arrangements  for  a  large 
number  of  additional  furnaces  have  been  made  by  various 
companies  through  licenses  from  the  Steel  corporation  dur- 
ing the  past  several  weeks. 

Commercial  Attache  Desires  Catalogs  and  Printed  Mate- 
rial.— The  commercial  attache  of  the  American  Embassy  in 
Paris  advises  us  that  he  is  very  desirous  of  receiving  cata- 
logs, price-lists  and  similar  printed  material  from  American 
electrical  concerns  interested  in  the  French  and  Spanish 
markets.  The  embassy  receives  numerous  inquiries  almost 
every  day  for  the  names  and  addresses  of  American  firms 
capable  of  furnishing  a  large  variety  of  products  and  the 
attache  says  that  it  is  much  more  helpful  to  be  able  to 
exhibit  catalogs  to  such  inquirers  than  to  be  reduced  to  the 
simple  expedient  of  giving  them  names  and  addresses  of 
American  firms  in  the  lines  covered  by  these  inquiries.  The 
literature  should  be  addressed  to  36  Avenue  de  I'Opera, 
Paris,  France. 


New  Incorporation  of  X-Ray  Manufacturers. — The  sale  of 
the  properties  and  interests  of  the  Victor  Electric  Company 
of  Chicago  and  New  York,  the  Scheidel-Western  X-Ray 
Company,  Chicago  and  New  York,  the  Macalaster-Wiggin 
Company  of  Cambridge,  Mass.,  Chicago  and  New  York,  and 
the  Snook-Roentgen  Manufacturing  Company  of  Philadel- 
phia and  New  York,  to  the  Victor  Electric  Corporation  has 
been  consummated.  The  new  corporation  has  an  author- 
ized capital  of  $2,500,000.  It  is  believed  that  the  exchange 
of  experience,  ideas,  skill  and  processes,  and  the  develop- 
ment of  co-operative  spirit  and  mutual  service  through  this 
consolidation,  will  make  it  possible  to  serve  the  trade  more 
acceptably,  improve  the  quality  of  the  various  products  and 
minimize  waste.  The  individuality  of  the  several  companies 
will  be  continued  and  goods  will  be  billed  in  the  names  of 
the  separate  concerns,  so  that  any  particular  article  pro- 
duced by  any  individual  factory  may  still  be  had. 

American  International  Corporation  Forms  Special  South 
American  Company. — So  many  propositions  of  a  diversi- 
fied nature  have  been  presented  to  the  American  Inter- 
national Corporation  which  merit  careful  investigation  that 
it  has  been  found  necessary  to  provide  a  special  organiza- 
tion to  investigate  and  handle  the  business  arising  from 
Latin-America  through  the  formation,  under  the  laws 
of  Maine,  of  a  subsidiary  corporation  to  be  known  as  The 
Latin-American  Corporation  with  an  authorized  capital  of 
$1,000,000.  Charles  A.  Stone,  president  of  the  American 
International  Corporation,  is  to  be  president  of  the  new 
company;  R.  P.  Tinsley,  treasurer  of  the  American  Inter- 
national Corporation,  is  to  be  treasurer,  and  its  directors 
as  so  far  announced  are,  besides  the  officers,  W.  S.  Kies, 
P.  W.  Henry  and  Thomas  W.  Streeter.  The  organization 
will  include  an  expert  engineering  and  construction  staff, 
and  will  be  equipped  not  only  for  construction  but  for  the 
operation  of  acquired  properties. 

Foreign  Trade  Opportunities.  —  According  to  inquiries 
made  of  the  Philadelphia  Commercial  Museum  the  follow- 
ing electrical  apparatus  and  materials  allied  therewith  are 
desired  in  foreign  countries:  Vacuum  cleaners,  Saratov, 
Russia;  meters,  Manchuria,  China;  wire,  Lisbon,  Portugal; 
electric  furnaces,  electric  traction  plows,  steel  plate  for 
electrical  apparatus,  copper,  electric  cranes  and  hoisting 
equipment,  Milan,  Italy;  electric  light  apparatus,  Piura, 
Peru;  machines  for  insulating  copper  wire,  San  Luis  Potosi, 
Mexico;  copper  and  tungsten,  Rio  de  Janeiro,  Brazil;  gas- 
filled  tungsten  lamps,  galvanized  iron  wire  and  brass  wire, 
Barcelona,  Spain.  American  manufacturers  of  gas-filled 
lamps,  it  is  stated,  should  find  it  especially  advantageous  to 
establish  commercial  relations  in  Barcelona  since  the  Ger- 
man firms  formerly  supplying  that  territory  have  not  been 
able  to  meet  the  demand.  Other  trade  opportunities  are  of- 
fered in  Newfoundland,  where  import  duty  has  been  raised 
on  electrical  and  allied  supplies  for  the  Union  Electric 
Light  &  Power  Company  which  was  incorporated  recently 
to  supply  energy  for  motive  power  for  electric  railways  in 
Trinity,  Catalina,  Bonavista,  etc. 

H.  W.  Beers,  who  is  president  and  manager  of  the  H.  W. 
Beers  Electric  Company,  dealer  in  electrical  machinery  and 
supplies  in  Mexico  City,  and  also  general  manager  of  the 
Mexican  Electrical  Heating  Appliance  Company,  is  now  at 
Tuxhaven,  Arcadia,  Fla.,  where  he  is  visiting  friends  until 
the  present  trouble  in  Mexico  will  be  sufficiently  settled  so 
that  he  can  return.  Mr.  Beers  left  Mexico  City  via  Vera 
Cruz  to  Tampa  on  the  U.  S.  Transport  Sumner,  which  docked 
on  July  8.  When  he  returns  to  Mexico  City  he  is  figuring 
on  taking  some  electrical  goods  back  with  him,  especially 
electrical  irons  and  cooking  devices  and  would  like  to  get 
in  touch  with  firms  making  this  kind  of  goods.  Owing  to 
the  stringency  of  financial  conditions  in  Mexico  at  the  pres- 
ent time,  Mr.  Beers  prefers  to  communicate  with  manufac- 
turers of  low-priced  appliances.  There  is  an  unusual  de- 
mand for  electric  cooking  appliances  at  the  present  time, 
Mr.  Beers  asserts,  owing  to  the  high  price  of  fuel  and  to  the 
fact  that  the  light  and  power  companies  have  not  been  al- 
lowed to  raise  their  rates.  Mr.  Beers  states  that  the  stocks 
of  electrical  machinery  and  supplies  were  almost  entirely 
exhausted  when  he  left  Mexico  City,  this  being  especially 
the  case  in  reference  to  motors  and  repair  parts.  Magnet 
wire,  for  instance,  was  not  procurable  anywhere,  Mr.  Beers 
declared. 
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PosHiblc  Foroipn  Market  for  Fittings  in  Naples. — Elec- 
tricity is  used  for  liK'htiiiK  purposes  by  the  Rreater  portion 
of  the  popuhxtion  of  Naples,  Italy,  and  lar^e  quantities  of 
lishtiiiK  fixtures  and  of  other  arc  and  incandescent  lamps 
are  annually  purchased  for  use  there,  it  is  stated  by  Consul 
Jay  White.  The  countries  of  origin  of  these  goods  have 
been  chiefly  Austria-Hungary,  Germany  and  France  for  fix- 
tures, and  Austria-Hungary  and  Germany  for  lamps.  In 
regard  to  the  class  of  fixtures  used,  banks  and  stores  are 
largely  furnished  with  ceiling  lights,  while  private  houses 
and  apartments  have  drop  lights,  electroliers,  and  figures 
(statuettes).  At  present  there  is  very  little  indirect  light- 
ing used,  but  Consul  White  was  of  the  opinion  that  there 
seems  to  be  an  opportunity  for  the  introduction  of  this 
form  of  illumination.  Letters  to  business  houses  in  Naples 
should  be  in  the  Italian  language.  A  list  of  dealers  in 
electric  lighting  fixtures  in  Naples  can  be  obtained  at  the 
Bureau  of  Foreign  and  Domestic  Commerce  or  its  district 
offices  by  referring  to  File  No.  74781. 

St.  Louis  Electric  Company  in  Quest  of  Athletic  Director. 

The  Wagner  Electric  Manufacturing  Company,  St.  Louis, 

has  been  advertising  in  the  St.  Louis  newspapers  for  an 
athletic  director.  The  company  has  found  from  experience, 
it  is  stated,  that  the  best  mechanics  are  athletes  and  so  the 
board  of  directors  has  decided  that  better  play  makes  for 
better  work  and  hereafter  athletics  will  be  encouraged  among 
the  employees.  Three  thousand  of  the  3500  employees  in 
the  four  plants  of  the  company  are  men  and  boys.  For 
some  time  past  a  considerable  number  of  the  men  have  been 
playing  tennis  and  baseball,  and  it  has  been  noted  those  who 
excel  at  play  were  always  those  who  showed  up  well  in  their 
daily  work.  The  company  will  employ  an  experienced 
athlete,  it  is  reported,  who  will  devote  a  part  of  his  time  to 
factory  work  and  part  to  athletics.  It  will  be  his  duty  to 
organize  the  workers  into  teams  and  prepare  schedules  for 
them  in  all  branches  of  sport  that  the  men  may  be  interested 
in.  The  company  has  a  large  field  north  of  one  of  its  plants, 
suitable  for  all  athletic  purposes,  where  a  running  track  and 
other  appurtenances  for  field  sport  will  be  laid  out.  The 
athletic  director  will  be  expected  to  instruct  the  plant  work- 
ers in  hygiene  and  the  care  of  the  body  and  supervise  the 
training  of  men  for  strenuous  events  that  they  may  take 
part  in.  The  company  already  maintains  a  clinic  and  its 
employees  daily  may  consult  its  doctors  about  their  health. 
The  medical  department  will  co-operate  with  the  athletic 
department  toward  developing  the  best  that  is  in  the  em- 
ployees. "It  is  our  desire,"  President  Layman  remarked, 
"to  display  a  helpful  but  not  patronizing  interest  in  our 
employees.  We  have  manifested  interest  in  them  in  other 
ways.  We  have  the  Wagner  Electric  Aid  Association,  con- 
ducted by  the  employees,  and  any  aid  distributed  by  it  to 
members  is  duplicated  by  the  company.  The  aid  association 
publishes  a  paper  called  the  Wagner  Electric  Aid  Journal, 
which  prints  the  news  of  the  plants,  telling  of  work  and  play. 
The  athletics  will  be  conducted  by  the  employees  in  con- 
nection with  their  aid  society." 


NEW  YORK  METAL  MARKET  PRICES 

, July  25 ^  f Aug.  1 N 

Selling  Prices  Selling  Prices 

Bid           Asked  Bid     Asked 

Copper                                               £        s       d  £         s       d 

London,  standard   spot 98        0        0  109        0        0 

Prime  Lake      ...    25.00  to  25.50t  25.25  to  25.75t 

Electrolvtic     25.50  to  26.00t  26.50  to  26.75t 

Casting 23.50  to  24.00t  24.25  to  24.50t 

Copper  wire ^i-'^5'''  ^ir^^ 

T  pori                              6.50  6.50 

Nickel 45.00  to  50.00  45.00  to  50.00 

Sh.e^^inc.;f:o.b.   smelter.....        15.00t^  9.1^4'^9.42% 

Tin    «;traits               38,00  38.25 

Alun^inum,  98  to  99  per  cent..    57.00  to  59.00t  56.00  to  58.00t 

OLD  METALS 

irir/ Sr  '"'  ^'''::::::  1I.I5 to°i^2%%^  UTol'oH'M 

Rrass    lieht      ■  ■  ■     10.00  to  10.25t  <  9.00  to    9.50t 

Tptdhelvv'" 5.50  to    5.62y2t  5.00  to    5.25t 

ZinCscrap   . 7.00  to    7.50t  7.50  to    7.75t 

COPPER  EXPORTS 

Total  tons  for  July 35,048 

tNominal. 


Corporate  and  Financial 

Clevelaiul    (Ohio)    Electric    Illuminating    C^ompany. — For 

the  twelve  months  ended  June  1^0  the  company's  earnings 
showed  large  increases  over  the  previous  year.  Operating 
expenses  and  taxes,  however,  increased  13.8  per  cent  and  de- 
preciation increased  by  31.95  per  cent,  causing  the  balance 
applicable  to  common  stock  dividend  to  be  less  than  during 
the  preceding  twelve-month  period  by  $84,582.73.  The  con- 
densed statement  of  earnings  follows: 

1916.  1915. 

Gross  earnings   $4,649,339  $4,281,273 

Operating  expenses  and  taxes 2,506,377  2,202,470 

Income    over    operating    expenses    and 

taxes $2,142,961  $2,078,803 

Interest  cliajges,  preferred  stock  dividend 

and  amortization  of  bond  discount....         432,134  420,198 

$1,710,827  $1,658,605 

Depreciation    564,933  428,128 

Applicable  to  common  stock  dividend..    $1,145,894  $1,230,477 

International  Power  Company  of  New  Jersey. — A  propo- 
sition for  the  reorganization  of  the  company  now  in  the 
hands  of  a  receiver  has  been  filed  with  Chancellor  Walker 
at  Trenton,  N.  J. .  The  hearing  has  been  deferred  until 
Aug.  15.  The  reorganization  proposition  provides  for  the 
raising  of  $20,000  for  the  payment  of  receivership  expenses, 
discharge  of  the  receiver,  reorganization  of  the  company 
under  the  liberal  Virginia  laws  and  dissolution  of  the  New 
Jersey  corporation. 

Massillon  Electric  Plans  Bond  Issue. — The  Massillon 
(Ohio)  Electric  &  Gas  Company  has  asked  the  State 
Utilities  Commission  for  permission  to  create  a  $2,000,000 
bond  issue  and  to  sell  $600,000  par  value  of  these  bonds  and 
$125,000  par  value  of  its  preferred  capital  stock  to  pay  off 
outstanding  obligations  and  to  reimburse  the  treasury  for 
improvements  made  during  the  past  year. 

Northern  Iowa  Gas  &  Electric  Company. — The  company 
has  just  purchased  the  central  station  plants  at  Emmets- 
burg  and  Spirit  Lake,  Iowa,  including  transmission  lines 
to  Orleans,  Arnold  Park  and  Milford,  formerly  owned  by 
the  Northwest  Iowa  Electric  Company. 

Standard  Gas  &  Electric  Company,  Chicago,  111. — A  block 
of  $250,000  of  6  per  cent  gold  notes  due  Oct.  1,  1935,  is  be- 
ing offered  at  95  and  interest  to  net  6.45  per  cent. 

Washington  (D.  C.)  Railway  &  Electric  Company. — In  the 
annual  report  for  1915  Clarence  P.  King,  president  of  the 
company,  states:  "The  management  looks  back  over  1915 
with  something  more  than  the  usual  feeling  of  satisfaction. 
During  a  year  marked  by  universal  industrial  depression 
our  company  has  forged  ahead,  and  the  figures  for  1915 
present  an  interesting  exhibit.  It  is  evident  that  the  expla- 
nation offered  a  year  ago  for  a  gratifying  increase  during  the 
lean  year  of  1914  was  based  upon  a  substantial  fact,  viz.: 
"The  unique  position  enjoyed  by  the  national  capital.  With 
a  federal  budget  larger  than  ever  by  $24,000,000,  with 
official  personnel  materially  augmented  during  the  year,  and 
with  the  population  of  the  District  increased  by  approxi- 
mately 5000,  one  could  scarcely  anticipate  retrogression, 
even  in  the  face  of  hard  times  largely  superinduced  by  con- 
ditions arising  from  the  European  war;  on  the  contrary,  it 
suggests  a  deep  underlying  strength  for  all  of  the  activities 
of  the  capital."  A  summary  of  the  results  from  the  opera- 
tion of  all  companies  for  the  year  1915,  after  excluding  all 
offsetting  transactions,  is  as  follows: 

1915 

Gross  earnings  from  operation $5,191,627 

Miscellaneous   income   22,328 

Gross  inconre    $5,213,955 

Operating  expenses  (including  taxes  and  depreciation).      3,009,072 

Gross  income  less  operating  expenses $2,204,883 

Fixed   charges    1,187,997 

Surplus   income    $1,016,886 

Surplus  income : 

Dividend   on  preferred  stock 425,000 

Dividend  on  common  stock 455,000 

$136,886 

Profit    sharing    $15,527 

Sinking    fund    requirements — Potomac    Electric    Power 

Company    105,400 

Miscellaneous   items — net  credit 6,958 

Credited  to  profit  and  loss $22,917 


August  5,  1916 


ELECTRICAL    WORLD 


299 


New  Utility  and  Industrial  Companies 

The  Lorimor  (Iowa)  Light  &  Power  Company  has  been 
incorporated  with  a  capital  stock  of  $15,000  by  J.  F.  Smith, 
E.  L.  Booth  and  others. 

The  Stithton  (Ky.)  Electric  Company  has  been  incorpo- 
rated with  a  capital  stock  of  $3,000  by  L.  J.  Metcalfe,  C.  H. 
Aubrey  and  John  Fisher. 

The  Blockton  (Iowa)  Light  &  Power  Company  has  been 
chartered  with  a  capital  stock  of  $10,000  by  J.  R.  Eyre, 
Edwin  L.  Booth  and  others. 

The  Manor  Electric  Company  of  Pittsburgh,  Pa.,  has  been 
granted  a  charter  with  a  capital  stock  of  $5,000.  J.  W. 
Miller  of  Pittsburgh,  Pa.,  is  treasurer. 

The  Westmoreland  Electric  Company  of  Pittsburgh,  Pa., 
has  been  granted  a  charter  with  a  capital  of  $5,000.  J,  W. 
Miller  of  Pittsburgh,  Pa.,  is  treasurer. 

The  Woodlawn  Light  &  Power  Company  of  Pittsburgh, 
Pa.,  has  been  incorporated  with  a  capital  stock  of  $5,000. 
J.  W.  Miller  of  Pittsburgh,  Pa.,  ia  treasurer. 

The  Stimple  &  Ward  Company  of  Pittsburgh,  Pa.,  has 
been  incorporated  with  a  capital  stock  of  $30,000  to  manu- 
facture electrical  machinery.  John  C.  L.  Ward  is  among 
the  incorporators. 

The  Bowmansville  Electric  Company  of  New  Holland, 
Pa.,  has  been  chartered  with  a  capital  stock  of  $5,000  to 
operate  in  Brecknock  Township.  S.  R.  Rothermel  of  Read- 
ing is  interested  in  the  company. 

The  Miller-Church  Electrical  Company  of  Stamford, 
Conn.,  has  been  organized  with  a  capital  stock  of  $2,000  to 
conduct  a  general  electrical  business.  The  incorporators 
are:  Albert  A.  Miller,  William  D.  Church  and  E.  A.  Miller, 
all  of  Stamford. 

The  Moore  Steam  Turbine  Corporation  of  Wellsville, 
N.  Y.,  has  been  incorporated  by  J.  L.  Moore,  J.  B.  Laird 
and  E.  D.  Spicer  of  Wellsville.  The  company  is  capitalized 
at  $160,000  and  proposes  to  manufacture  steam  engines, 
attachments,  mill  supplies,  etc. 

The  Monitor  Motor  Company  of  New  York,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $1,000,000  to 
manufacture  motors,  engines,  machines,  etc.  The  incorpo- 
rators are:  M.  Monifried,  M.  E.  Kaplan,  299  Broadway;  B. 
Robins,  999  Freeman  Street,  New  York,  N.  Y. 

The  Lincoln  County  Light  &  Power  Company  of  Parsons, 
N.  M.,  has  been  incorporated  with  a  capital  stock  of  $150,- 
000.  The  incorporators  are:  J.  H.  Fulmer  and  George  H. 
Feller  of  Chicago,  111.;  A.  T.  Graham  of  South  Bend,  Ind.; 
George  L.  Ulrick  of  Carrizozo  and  A.  T.  Anderson. 

Louis  Boecher  &  Sons  of  Spring  Valley,  N.  Y.,  has  filed 
articles  of  incorporation  with  a  capital  stock  of  $35,000  to 
deal  in  hardware,  cutlery,  gas  and  electric  appliances,  auto 
and  agricultural  equipment.  The  incorporators  are:  G.  E. 
Tollner,  L.  and  L.  H.  Boecher,  Jr.,  of  Spring  Valley,  N.  Y. 

S.  Glickfeld  &  Son  of  Newark,  N.  J.,  have  filed  articles  of 
incorporation  with  a  capital  stock  of  $10,000  for  the  purpose 
of  conducting  a  general  gas,  electrical  and  mechanical  engi- 
neering business.  The  incorporators  are:  Isaac  Eisenstadt, 
George  Glickfeld  and  Samuel  Glickfeld  of  Newark,  N.  J. 

The  Feldman  Manufacturing  Company  of  New  York, 
N.  Y,.  has  been  chartered  with  a  capital  stock  of  $100,000 
to  manufacture  and  deal  in  electric  water  heaters,  patented 
articles,  hardware,  etc.  The  incorporators  are:  E.  Weber, 
G.  E.  and  T.  K.  Feldman,  242  West  Forty-fifth  Street,  New 
York,  N.  Y. 

The  Eclipse  Light,  Heat  &  Power  Company  of  Oil  City, 
Pa.,  has  been  incorporated  by  John  E.  Zimmerman,  Robert 
C.  Shields  and  B.  Marx,  all  of  Philadelphia,  Pa.  The  com- 
pany is  capitalized  at  $5,000  and  proposes  to  supply  elec- 
tricity for  lamps,  heaters  and  motors  in  the  township  of 
Sugarcreek. 

The  Ameco  Motor  &  Electric  Company  of  New  York,  N. 
Y.,  has  been  incorporated  by  A.  Shadur,  M.  M.  Rafkin  and 
F.  H.  Bang,  217  Cedar  Street,  New  York  City.  The  com- 
pany is  capitalized  at  $5,000  and  proposes  to  manufacture 
and  deal  in  motors,  sewing  machines,  dynamos  and  elec- 
trical apparatus. 


Trade  Publications 

Oil  Engines. — "Loomis"  oil  engines  are  described  and 
illustrated  in  bulletin  No.  501,  prepared  by  the  Johnston  & 
Jennings  Company,  Cleveland,  Ohio. 

Lighting  Fixtures. — The  Harter  Manufacturing  Company, 
1132  West  Austin  Avenue,  Chicago,  111.,  has  prepared  an 
attractively  illustrated  bulletin  which  describes  its  "Nitro- 
lite"    fixtures. 

Electric  Washer. — The  "1900"  Washer  Company,  Bing- 
hamton,  N.  Y.,  has  prepared  an  illustrated  folder  which 
contains  information  on  various  types  of  electrically  op- 
erated "Cataract"  washers. 

Portable  Electric  Ranges. — Landers,  Frary  &  Clark,  New 
Britain,  Conn.,  are  sending  out  a  new  folder  printed  in 
colors  which  contain  information  on  their  portable  single- 
type  and  double-type  ranges. 

Oil-Filled  Cable  Joints. — The  Metropolitan  Engineering 
Company,  35  Vestry  Street,  New  York,  has  prepared  bulletin 
section  No.  9,  which  is  illustrated  and  describes  oil-filled 
cable  joints  for  high-voltage  cables. 

Self-Dumping  Underfeed  Stokers. — The  Sanford  Riley 
Stoker  Company,  Worcester,  Mass.,  has  prepared  an  at- 
tractively illustrated  folder  which  contains  information  on 
the   Riley  self-dumping  underfeed   stoker. 

Valves. — The  Nelson  Valve  Company,  Chestnut  Hill,  Phil- 
adelphia, Pa.,  has  issued  an  illustrated  bulletin  entitled 
"Extra  Heavy  Steel  Gate  Valves  for  Superheated  Steam 
and  Other  Power  Plant  Service;  Outside  Screw  and  Yoke." 

Electric  Ranges, — The  National  Electric  Utilities  Corpo- 
ration, 103  Park  Avenue,  New  York,  is  sending  out  illus- 
trated bulletins  which  describe  its  latest  "Neuco"  electric 
range,  which  is  provided  with  oven  and  broiling  compart- 
ments. 

Electric  Appliances. — The  Trumbull  Electric  Manufactur- 
ing Company,  Plainville,  Conn.,  has  published  catalogue  No. 
11,  which  contains  a  large  amount  of  information  on  various 
"Circle  T"  products.  It  is  profusely  illustrated  and  is  made 
up  of  216  pages. 

Refillable  Fuses  and  Soldering  Irons. — The  Monarch  Re- 
fillable  Fuse  Company,  Buffalo,  N.  Y.,  has  prepared  an 
illustrated  catalogue  which  is  descriptive  of  Monarch  re- 
fillable fuses,  refillable  plugs,  an  alternating-current  buzzer 
and  electrical  soldering  irons. 

Heaters  for  Use  with  Ventilating  Systems. — The  Ameri- 
can Blower  Company,  Detroit,  Mich.,  has  prepared  bulletin 
No.  17,  series  3  (superseding  No.  17,  series  1)  and  bulletin 
No.  17,  series  4  (superseding  No.  17,  series  2)  on  its  "ABC" 
heaters  and  "ABC"  unit  heaters  respectively,  which  are  de- 
signed for  use  with  its  ventilating  systems. 

Reversing  Planer-Motors.  —  "The  Economy  Produced  by 
Using  Reversing  Planer-Motors  on  Machines  Having  Re- 
ciprocating Motion"  is  the  title  of  descriptive  leaflet  No. 
3554-A  just  issued  by  the  Westinghouse  Electric  &  Manu- 
facturing Company,  East  Pittsburgh,  Pa.  The  company 
has  also  prepared  descriptive  leaflet  No.  3881  on  trolley 
line  material  including  clinch  ears,  trolley  splicers,  frogs 
and  suspensions. 

Train-Lighting  Batteries. — The  Edison  Storage  Battery 
Company,  Orange,  N.  J.,  has  just  issued  a  bulletin  on  train- 
lighting  batteries  which  contains  illustrations  showing  the 
batteries  in  actual  service  as  well  as  the  construction  of 
individual  cells.  The  text  embraces  a  thorough  description 
of  the  manufacture  of  the  cells,  their  characteristics  and 
battery  troubles,  and  gives  special  attention  to  the  chemical 
changes  involved  in  charge  and  discharge. 

Push-But  ton  Press  Control,  Machine-Tool  Controllers  and 
Electrically  Heated  Candy  Manufacturing  Appliances. — The 
Cutler-Hammer  Manufacturing  Company,  Milwaukee,  Wis., 
has  just  prepared  a  new  four-page  newspaper-size  broadside 
on  the  Kohler  push-button  press  control,  which,  it  is  stated, 
is  now  in  use  in  80  per  cent  of  the  printing  establishments 
of  the  country.  A  large  two-color  eight-page  folder  describ- 
ing machine-tool  controllers  has  also  recently  been  pub- 
lished especially  for  distribution  to  master  car  builders  at 
their  recent  convention.  Another  new  Cutler-Hammer  pub- 
lication is  an  eight-page  booklet  descriptive  of  several  types 
of  electrically  heated  candy  manufacturing  appliances. 
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I'A.MHUllxilO.  \T.  Til.'  Vilhigo  Triis- 
teess  lunc  hvm  aiitliorizi'd  lo  I'Diitrai't  witli 
the  St.  AUiaiis  (,Vl.)  I'owcr  i*i  Ia^M  Coin- 
pany  for  liKlitiuK  the  Htrtri'ts  of  the  vil- 
hiK»'  with  ehH-tricity. 

SWA.NTiiN.  VT.— At  a  town  ineetiiiB 
held  reiciillj-  it  was  voted  to  develop  the 
power  at  JlighKate  Kails  to  the  extent  of 
1000  hp.  The  work  will  iiielude  the  con- 
stiuctioii  of  a  new  i)ower  house  at  the  foot 
of  the  i-apids  where  the  fall  is  mueh  yieaier 
than  at  the  i)res»'nt  plant,  which  is  located 
near  the  dam,  the  installation  of  a  1000-hp. 
generating  unit,  to  cost  about  $55,000;  also 
the  conslrui'tion  of  a  new  penstock,  at  a 
cost  of  about  $15,000,  niakinj;  the  total 
cost    .K 0,000. 

B(.)ST()N,  MASS. — Bids  will  be  received 
at  the  ollice  of  the  I'ark  and  Kecreation 
Department,  33  Beacon  Street,  Boston, 
Mass.,  untd  Aug.  11  for  grading,  under- 
grountl  electric  light  service  ajiul  concrete 
work  on  Konan  I'ark,  Dorchester.  John  H. 
Dillon   is  chairman. 

WOHCKSTKU.  MASS. — Preliminary  steps 
have  been  taken  toward  secui-ing  a  new 
street-lighting  system   on   Summer  Street. 

PROVIDENCE,  R.  I. — The  Narragansett 
Electric  Lighting  Company  of  Providence, 
it  is  understood,  contemplates  erecting  a 
high-tension  transmission  line  through  the 
Pawtuxet  Valley  to  Connecticut. 

NEW  HAVEN,  CONN. — The  City  Council 
is  considei'ing  taking  over  the  ornamental 
street-lighting  system  and  extending  it. 
The  new  plans  proposed  by  the  United 
Illuminating  Company  contemplates  sur- 
rounding the  square  bounded  by  College, 
State,  George  and  Elm  Streets  with  electric 
lamps  of  4  amp.  instead  of  six  amp.,  at  a 
cost  of  about  $S0  per  year  per  standard, 
making  a  total  of  about  $8,000.  Mayor 
Rice  states  that  the  city  must  include  in 
its  estimates  for  next  year  at  least  $10,000 
additional  for  lighting  and  that  the  out- 
skirts of  the  city  must  be  lighted. 

NORWICH,  CONN. — Improvements  are 
being  made  to  the  municipal  electric-light 
plant,  including  the  installation  of  two  490- 
hp.  Heine  boilers,  equipped  with  stokers 
manufactured  by  Schumaker  &  Santry  of 
Boston,  Mass.     S.  J.  Kehoe  is  manager. 


Construction 

New.s  cf  IMojecl.s.  I'lans.  Jlids  and  Con- 
tracl.s.     .Notes  on  Work   Tnder  Way 


Middle  Atlantic 

BROOKLYN,  N.  Y.— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  until  Aug.  15  for  furnishing  at  the 
navy  yard,  Brooklyn,  the  following  sup- 
plies :  Electrical  cable  and  wire,  bibb  cocks, 
cutting  compound,  air  compressors,  railroad 
crossings,  hardware,  etc.  Copies  of  pro- 
posal blanks  may  be  obtained  on  applica- 
tion to  the  above  bureau  or  to  the  supply 
officer,  navy  yard,  Brooklyn. 

COBLESKILL,  N.  Y.— Bids  will  be  re- 
ceived by  D.  D.  Frisbie,  president  of  board 
of  trustees,  of  the  Schoharie  State  School 
of  Agriculture,  Agricultural  Hall,  State  and 
Lodge  Streets,  Albany,  until  Aug.  15  for 
construction  of  dairy  and  horse  barn,  in- 
cluding plumbing  and  electric  work,  at  the 
Schoharie  State  School  of  Agriculture. 
Specifications  may  be  seen  at  the  office  of 
the  director,  First  National  Bank  Building, 
Schoharie  ;  New  York  Office  of  the  Depart- 
ment of  Architecture,  Room  1224  Wool- 
worth  Building.  New  York  City,  and  at  the 
Department  of  Architecture,  Capitol,  Al- 
bany. 

FALCONER,  N.  Y. — The  Jamestown 
Lighting  &  Power  Company  has  applied  to 
the  Public  Service  Commission  for  permis- 
sion to  take  over  the  local  electric-light 
plant,  owned  by  Fred  Sprague.  The  com- 
pany has  been  granted  a  franchise  in  Fal- 
coner. 

LANCASTER,  N.  Y. — The  Public  Serv- 
ice Commission  has  authorized  the  Depew 
&  Lancaster  Light.  Power  &  Conduit  Com- 
pany to  issue  $72,000  in  bonds,  the  proceeds 
to  be  applied  toward  payment  of  the  $90,- 
000  in  extensions  and  additions  to  be  made 
to  properties  of  the  company  in  West 
Seneca  and  elsewhere. 

LYNBROOK,  N.  Y.— James  H.  Dayton, 
president  of  the  village  of  Lynbrook,  is  ad- 
vocating the  installation  of  a  municipal 
electric-light    plant. 

NEW  YORK,  N.  Y.— Bids  will  be  re- 
ceived until  Aug.  7  by  the  Department  of 
Public  Charities,  tenth  floor.  Municipal 
Building,  for  furnishing  material  and  labor 
required  for  repairs  to  certain  of  the  down 
draft  boilers  in  the  Metropolitan  Hospital 
power  house,  Blackwell's  Island.  Blank 
forms  and  further  information  may  be  ob- 
tained at  the  office  of  the  purchasing  agent 
of  the  department,  tenth  floor,  Municipal 
Building,  where  plans  and  specifications 
may  be  seen. 


OSWEGO.  N.  Y.— A  special  election  will 
be  held  Aug.  17  to  submit  to  the  voters  the 
proposal  to  issue  $345,000  in  bonds  for  the 
puri)ose  of  building  a  nuniicipal  power 
I)lant  to  develop  Ihe  water  i)ower  owned  bv 
the  city  at  the  new  high  dam.  The  i)resen't 
I)lans  i)rovi(le  for  tlie  development  of  one- 
half  of  the  water  power,  about  7500  hp., 
but  provision  will  be  made  for  the  develop- 
ment of  the  remainder. 

POTSDAM,  N.  Y.— The  St.  Lawrence 
Transmission  Company  of  Potsdam  is  se- 
curing the  right  of  way  for  an  electric 
transmission  line  from  Pyrites  to  Heuvelton  ; 
from  the  latter  place  an  extension  is  being 
erected  to  Morristown.  The  extension  from 
Heuvelton  to  Morristown  will  be  erected  by 
the  Gregory  Electric  Companv  of  Morris- 
town, which  has  a  contract  with  the  St. 
Lawrence  Company  for  Hannawa  power. 

SILVER  CREEK,  N.  Y.— The  Public 
Service  Commission  has  authorized  the 
Silver  Creek  Electric  Company  to  issue 
$7,000  in  bonds,  to  be  sold  at  not  less  than 
SO,  the  proceeds  to  be  used  for  payment 
of  street-lighting  system  in  Silver  Creek. 
The  total  cost  of  the  street-lighting  system 
as  detailed  by  the  company  is  $7,008. 

ALLENTOWN,  PA.— The  Lehigh  Valley 
Light  &  Power  Company  of  Allentown  con- 
templates installing  a  .street-lighting  sys- 
tem at  Northampton  Heights. 

HAUTO,  PA. — The  Lehigh  Coal  &  Navi- 
gation Company,  it  is  reported,  is  contem- 
plating extensive  improvements  and  ex- 
tensions to  its  Harwood  plant. 

SHILLINGTON,  PA. — The  Public  Service 
Electric  Company  has  granted  the  Berk- 
shire Electric  Company  of  Wernersville 
permission  to  install  and  operate  electric 
systems  in   Shillington  and  Sinking  Spring. 

WAYNE,  PA. — Plans  are  being  considered 
by  the  borough  improvement  committee  for 
the  installation  of  a  new  street-lighting 
system. 

CAMDEN,  N.  J. — The  Victor  Talking 
Machine  Company  has  applied  for  permis- 
sion to  lay  additional  railroad  tracks  across 
Delaware  Avenue  and  to  construct  an 
underground  conduit  system  for  electric 
wires  and  cables  from  the  power  plant  to 
Delaware    River. 

CAPE  MAY,  N.  J.— The  power  plant  of 
the  Cape  May,  Delaware  Bay  &  Sewell's 
Railroad  Company  was  recently  destroyed 
by  fire.  N.  Z.  Graves,  22  South  Third 
Street.  Philadelphia,  Pa.,  is  president. 

FREEHOLD,  N.  J. — The  Board  of  Public 
Utility  Commissioners  has  granted  the  Mon- 
mouth Lighting  Company  of  Freehold  per- 
mission to  issue  $26,500  in  bonds,  for  ad- 
ditions and  improvements  to  its  plant. 

HARRISON,  N.  J.— The  installation  of  a 
new  street-lighting  system  (flaming  arcs) 
on  Harrison  Avenue  is  being  considered  by 
the  City  Council. 

LAMBERTVILLE,  N.  J. — Improvements 
to  the  plant  and  equipment  02  the  Lambert- 
ville  Public  Service  Companv.  involving  an 
expenditure  of  $25,000  prior  to  the  issuance 
of  $170,000  in  bonds  for  extensive  addi- 
tions to  the  generating  system,  has  been 
recommended  by  the  Board  of  Public 
Utility  Commissioners. 

NEWARK.  N.  J.— The  Public  Service 
Electric  Company  is  planning  to  install  new 
street  lamps  on  Belleville  Avenue  from 
Broad    Street   to    Bloomfield    Avenue. 

TRENTON,  N.  J.— The  Civics  Associa- 
tion, Washington's  Crossing,  is  negotiating 
for  the  installation  of  an  electric  system  for 
street  and  residence  service. 

TRENTON,  N.  J.— The  City  Commission 
has  approved  final  plans  for  the  installation 
of  a  new  street-lighting  system  in  the 
downtown  section  to  consist  of  306  lamps 
of  600  cp.  each,  mounted  on  ornamental 
poles.  The  Public  Service  Electric  Company 
will  make  the  installation. 

DENTON,  MD.— The  Eastern  Shore  Gas 
&  Electric  Company  of  Salisbury  has  peti- 
tioned the  Public  Service  Commis.sion  for 
permission  to  acquire  the  capital  stock  of 
the  Peninsula  Light  &  Power  Companv  at 
penton. 

MARTIN  SBURG.  W.  VA.— The  property 
and  holdings  of  the  Martinsburg  Power 
Company,  which  were  purchased  by  Emory 
L.  Coblentz,  representing  the  reorganiza- 
tion committee,  will  be  reorganized  under 
the  name  of  the  Potomac  Light  &  Power 
Company.  The  plans  for  reorganization  in- 
clude an  expenditure  of  $100,000  for  neces- 
sary improvements.     The  property  includes 


two  dams  on  I'otomac  River,  power  house, 
electrical  tranHmission  system  to  Martins- 
burg and  Shei)herd.stown,  etc. 

WASHlNtJTON,  D.  C— Bids  will  be  re- 
ceived at  th(!  office  of  the  chief  signal  officer, 
Wai-  Department,  Washitigton,  D.  C,  until 
Aug.  9  for  fuiiiishing  under  i)ioi)OHal  No. 
S29  25,000  ft.  anrenna  wire,  seven  strand. 
For  further  information  address  Charles  S 
Wallace,  captain   signal  corps,    II.   S.   Army! 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  ollice  of  the  Sui)ervising  Ar- 
chitect, Tr<'asui'y  Department,  Washington, 
l^.■C,  until  Aug.  28  for  supplying  to  the 
various  federal  buildings,  marine  hospitals 
and  quarantine  stations  under  the  control 
of  the  Treasury  Department  portable 
lamps  during  the  fiscal  year  ending  June 
30,  1917.     For  details  see  propo.sal  columns. 

WASHINGTON,  D.  C— Plans  have  been 
prepared  by  R.  B.  Redington  of  A  M 
Schneider  &  Company,  1430  K  Street,  .\  W 
Wa.shington,  D.  C,  for  building  to  be  occu- 
pied by  Dei)artment  of  Justice,  to  cost 
$300,000.  The  proposed  building  will  be 
145  ft.  by  14  8  ft.,  eight  .stories  high.  Ma- 
chine rooms  in  the  ba.sement ;  three  electric 
elevators  ;  vacuum  cleaning  system  •  central 
telegraph  and  telephone  stations  on  sixth 
fioor. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  oflice  of  the  secretary  of  the 
Board  of  the  Commissioners  of  District  of 
Columbia,  room  59,  District  Building,  Wash- 
ington, D.  C.  until  Aug.  10  for  furnishing 
and  installing  lighting  fixtures  in  the  Dun- 
bar High  School  Building,  No.  174,  located 
at  First  and  N  Streets,  Northwest.  Blank 
forms  of  proposal,  specifications,  etc.,  may 
be  obtained  of  the  chief  clerk,  Engineer 
Department,  room  427,  District  Building 
Washington. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts. Navy  Department,  Washington, 
D.  C,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  the  following  sup- 
plies:  Boston,  Mass.,  Schedule  9948 — eight 
water  heaters.  Brooklyn,  N.  Y.,  Schedule 
9950 — 430  after  range  motor  boat  lamps- 
Schedule  9945 — 25,000  chemical  sound 
tubes;  Schedule  9958 — 40  1/2 -in.  electric 
portable  drills ;  Schedule  9966 — miscel- 
laneous interior  communication  cables,  270  - 
000  ft.  double  conductor,  600,000  ft.  bell 
wire.  335.000  ft.  double-conductor  wire, 
miscellaneous  single-conductor  wire,  mis- 
cellaneous twin  conductor  wire ;  Schedule 
9952—90,000  ft.  telephone  cord;  Schedule 
9946 — 65  fans,  alternating  current,  110 
volts,  12  and  16  in.  ;  Schedule  9965 — 49,000 
ft.  rubber-covered  wire.  Philadelphia,  Pa , 
Schedule,  9952 — miscellaneous  brass  wire 
Norfolk,  Va.,  Schedule  9943 — 205  water- 
tight vibrating  bells  and  buzzers  ;  Schedule 
9946—10,000  1/2  by  12-in.  arc  lamp  car- 
bons. Applications  for  proposal  blanks 
should  designate  the  schedule  desired  by 
number. 


North  Central 

BATTLE  CREEK,  MICH.— Work  has 
begun  on  the  construction  of  the  new  power 
plant  for  the  Postum  Cereal  Company  in 
Battle  Creek.  The  cost  is  estimated  at 
$60,000. 

DETROIT,  MICH.— Plans  have  been  pre- 
pared by  Smith,  Hinchman  &  Grylls,  archi- 
tect.s,  Washington  Arcade,  Detroit,  for  the 
erection  of  a  nine-story  building  for  the 
Detroit  Edison  Company  at  Second  and 
Elizabeth  Streets,  to  cost  about  $250,000. 
work  will  not  begin  on  construction  of  the 
building   until    next   year. 

GRAND  RAPIDS,  MICH.— The  installa- 
tion of  ornamental  electric  lamps  on  Divis- 
ion Avenue,  between  Goodrich  and  Wealthy 
Streets,   is   under   consideration. 

AKRON.  OHIO.— The  Public  Utilities 
Commission  has  authorized  the  Northern 
Ohio  Traction  &  Light  Companv  of  Akron 
to  issue  $14,075,000  in  bonds.  Of  the  pro- 
ceeds $12,000,000  will  be  used  to  retire  out- 
standing bonds  and  the  remainder  for  im- 
provements, which  include  $387,000  for 
double  tracking  between  Falls  and  Bedford, 
$160,000  from  Bedford  to  Newburg  Hamlet, 
$275,000  from  Canton  to  Massillon,  $12,000 
for  extensions  of  tracks  in  Akron,  $175,000 
for  double  tracking  the  Canton-Akron  line 
from  Blue  Pond  to  Springfield  Lake,  $340.- 
000  for  double  track  in  Akron,  $280,000  for 
high-tension  line  near  terminal  at  Akron 
and  $35,000  for  extension  of  the  Mahoning 
line  in  Canton  to  the  factory  district. 

NEW  PHILADELPHIA.  OHIO  —  Bids 
will  be  received  until  Aug.  15  at  the  office 
of  James  E.  Scott,  director  of  public  service, 
New  Philadelphia,  Ohio,  for  one  200-hp 
water  tube  boiler. 

QUINCY,  OHIO— The  installation  of  an 
electric-lighting  system  in  Quincv  is  under 
consideration. 
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KAVENNA,  OHIO — Bids  will  be  received 
at  the  office  of  Director  of  I'ublic  Service, 
Ravenna,  Otiio,  until  Aug.  18  for  construc- 
tion of  concrete  and  bricli  pumping;  station 
at  Breakneck  Creek  and  a  small  diversion 
dam.  etc.  ;  also  for  furnishing  and  installing 
complete  on  the  foundations  in  the  proposed 
pumping  station  one  3,000,000-gal.,  hori- 
zontal, motor-driven  centrifugal  pumping 
unit,  a  2300-volt  transmission  line  about 
2  miles  long,  switchboard  and  other  ap- 
purtenances. Copies  of  plans,  proposal 
forms,  etc.,  can  be  obtained  at  the  above 
office  and  at  the  office  of  R.  Winthrop 
Pratt,  Hippodrome  Building,  Cleveland, 
Ohio,  consulting  engineer,  upon  deposit  of 
$10.  W.  H.  Linton  is  director  of  public 
service. 

SOUTH  ZANESVILLE,  OHIO— The  Ohio 
Electric  Railway  Company  of  Zanesville 
has  been  awarded  the  contract  for  street- 
lighting  in  South  Zanesville,  under  the 
terms  of  which  the  company  is  to  furnish 
28  lamps  of  100  cp.  and  four  lanijj.s  of 
250  cp. 

TIFFIN,  OHIO — The  Ohio  Light  & 
Power  Company  is  preparing  to  secure 
the  right  of  way  for  the  proposed  Tiffin- 
Shelby  transmission  line  which  the  com- 
pany has  contracted  to  erect  by  Jan.  1, 
1917.  The  transmission  line  has  been  com- 
pleted to  the  Dolomite  Products  Company's 
plant  at  Maple  Grove.  Franchises  have 
been  secured  by  the  company  in  Bettsville 
and  Burgoon  and  preparations  are  being 
made  to  enter  those  towns. 

COVINGTON,  KY. — Bids  will  be  re- 
ceived by  the  Covington  Building  Commis- 
sion until  Aug.  17  for  the  erection  of  an 
addition  to  the  Booth  Memorial  Hospital 
as  follows:  (1)  Excavations,  concrete 
work,  etc.;  (2)  brick  masonry;  (3)  iron 
work  ;  ( 4 )  carpenter  work,  etc.  ;  ( 5 )  roof- 
ing and  metal  work,  etc.;  (6)  steel  win- 
dows; (7)  painting;  (8)  plastering;  (10) 
tiling  and  marble  work;  (11)  plumbing, 
gas  piping,  etc.;  (12)  electric  work;  (13) 
hot- water  heating  and  steam  plant:  (14) 
electric  elevator  and  food  lift;  (15)  lin- 
oleum floor  coverings;  (16)  kitchen  equip- 
ment; (17)  refrigerating  equipment.  Bids 
will  be  received  for  the  entire  work  or 
separately.  Plans  and  specifications  may 
be  seen  at  the  Builders  &  Traders  Ex- 
change, Cincinnati,  Ohio,  and  at  the  office 
of  Bernard  T.  Wisenall,  architect,  First 
National  Bank  Building,  Cincinnati,  Ohio. 
WINCHESTER,  KY.— -George  E.  Tomlin- 
son  of  "Winchester,  it  is  reported,  is  con- 
templating the  purchase  of  a  100-kw.,  60- 
cycle,  220-volt,  alternating  current,  600 
r.p.m.  generator  (belted)  and  20  motors  of 
from  3  to  30  hp. 

DAYTON,  IND. — The  Mulberry  Light  & 
Power  Company,  recently  organized,  has 
applied  to  the  County  Commissioners  for 
a  franchise  to  erect  a  transmission  line 
along  the  Jackson  highway  from  Mul- 
berry  to    Dayton. 

EVANSVILLE,  IND. — Work  has  started 
on  improvements  to  the  electrical  depart- 
ment of  the  Evansville  Public  Service  Com- 
pany, which  will  include  the  installation  of 
a  new  switchboard,  to  cost  about  $100,000. 
The  cost  of  the  entire  work  is  estimated 
at  about   $140,000. 

DUNNING,  ILL. — Bids  will  be  received 
by  the  Board  of  Administration,  Capitol 
Building.  Springfield,  111.,  until  Aug.  15  for 
construction  of  kitchen,  bakery  and  dining 
room  building  at  the  Chicago  State  Hos- 
pital, Dunning,  111.  Separate  bids  to  be 
submitted  on  general  work,  heating,  plumb- 
ing and  electric  wiring.  Plans  and  specifi- 
cations may  be  obtained  upon  application 
to  James  B.  Dibelka,  state  architect,  130 
North  Fifth  Avenue,  Chicago,  upon  deposit 
of  $10. 

HEBRON,  ILL. — The  L.  E.  Myers  Com- 
pany has  notified  the  Village  Board  that 
it  is  ready  to  accept  the  franchise  as 
passed  by  the  board.  Arrangements  will 
be  made  by  the  company  to  extend  its  elec- 
tric transmission  lines  to  Hebron  at  once. 

JERSEYVILLE,  ILL. — The  contract  for 
installing  the  new  ornamental  lighting  svs- 
tem  has  been  awarded  to  the  Central  Illi- 
nois Public  Service  Company. 

NEWTON.  ILL. — Plans  are  being  con- 
sidered by  the  City  Council  for  rebuilding 
the  electric-light  plant  and  water- works 
system,  including  the  purchase  of  :\  new 
site.  An  ordinance  providing  for  a  Ie\'y. 
not  to  exceed  $15,000,  for  that  purpose  has 
been  approved  by  the  Council. 

SPRINGFIELD.  ILL. — The  installation 
of  an  ornamental  lighting  system  on 
Capitol   Avenue   is   under   consideration. 

MILWAUKEE,  WIS. — F.  G.  Simmons. 
Commissioner  of  Public  Works,  has  asked 
the  Public  Debt  Commission  to  sell  $400,000 
additional  municipal  lighting  bonds  which, 
in  his  opinion,  is  all  of  the  authorized  issue 
of  $750,000  that  can  be  used  this  year  for 
the  construction  of  the  municipal  street- 
light distribution   system.      The  commission 


has  already  sold  $40,000  of  the  bonds.  Ac- 
cording to  Commissioner  Simmons  adver- 
tisements for  niuterial  in  connection  with 
the  construction  of  the  street-lighting  dis- 
tribution system  will  soon  be  published. 

EMMONS,  MINN. — The  installation  of  a 
municipal  electric-light  plant  is  under  con- 
sideration. Earle  1).  Jackson,  Capital  Bank 
Building,  St.  I'aul,  Minn.,  is  consulting  en- 
gineer. 

KARLSTAD,  MINN. — An  election  will  be 
called  to  submit  to  the  voters  the  proposal 
to  issue  $6,000  in  bonds  for  the  installa- 
tion of  an  electric-light  and  power  plant. 

MIDDLE  RIVER,  MINN. — The  Village 
Council  has  granted  Petersen  &  Loveid  a 
franchise  to  install  an  electric-light  plant 
in   Middle   River. 

ST.  CLOUD,  MINN. — The  dty  Commis- 
sion is  considering  the  installation  of  an 
ornamental  lighting  system  extending 
across  the  St.  Germain  Street  bridge. 

KINGSLEY,  IOWA — The  Iowa  Light, 
Heat  &  Power  Company  has  been  granted  a 
franchise  to  construct  and  operate  an  elec- 
tric-light and   power  system   in  Kingsley. 

LAKE  MILLS,  IOWA. — The  local  elec- 
tric-light plant,  owned  by  J.  B.  Conley,  has 
been  sold  to  H.  Merrifield,  who  will  take 
possession  Sept.  1.  The  plant  will  be  re- 
modeled and  the  system  changed  from  di- 
rect to  alternating  current. 

MUSCATINE,  IOWA — The  Muscatine 
Lighting  Company  is  contemplating  the  re- 
building of  the  distribution  system  (partial) 
and  the  installation  of  one  500-hp.  boiler, 
equipped  with  Taylor  stokers,  and  one  400- 
kw.  steam  turbine.  F.  S.  Dewey  is  general 
superintendent. 

ORIENT,  IOWA. — The  town  of  Orient 
has  entered  into  a  contract  with  the  Cres- 
ton  (Iowa)  Mutual  Electric  Light,  Heat  & 
Power  Company  for  furnishing  electricity 
for  the  proposed  municipal  electric-lighting 
system.  Under  the  terms  of  the  contract 
the  town  of  Orient  is  to  erect  the  transmis- 
sion line  to  a  point  eight  miles  outside  the 
town  and  the  Creston  company  is  to  start 
at  this  point  and  connect  with  it,  making 
approximately  5  miles  the  company  will 
build.  The  company  will  install  the  street 
lamps  and  also  do  the  other  work  neces- 
sary within  the  corporate  limits  of  the 
town  under  contract. 

WAVERLY,  IOWA — Improvements  are 
being  made  to  the  municipal  electric  distri- 
bution system  for  which  wire  and  con- 
ductors will  be  required.  H.  R.  Van 
Duveer  is  city  clerk. 

ALTENBURG,  MO. — An  electric-light 
plant,  to  cost  about  $5,000,  will  be  installed 
by  Theodore  Mueller.  Contracts  for  equip- 
ment have  been   placed. 

KANSAS  CITY,  MO. — Plans  are  being 
considered  by  the  Park  Commissioners  for 
the  installation  of  an  electric-lighting  sys- 
tem in  Swope  Park. 

LEBANON,  MO. — At  an  election  to  be 
held  Aug.  8  the  proposal  to  issue  $s,ono  in 
bonds  for  the  construction  of  a  combined 
electric-light  plant  and  water-works  sys- 
tem will  be  submitted  to  the  voters. 

LINN  CREEK,  MO. — The  Niangua- 
Osage  Junction  Mining  Company,  re- 
cently incorporated  with  a  capital  stock 
of  $100,000.  proposes  to  develop  640  acres 
of  lead  and  zinc  property.  Electrically  op- 
erated hoists,  motor-driven  air  compressors, 
air  drills,  crushers,  rolls,  pumps,  etc.,  will 
be  installed.  Guy  R.  Stanton  of  Lebanon, 
Mo.,  is  vice-president  and  manager. 

ST.  LOUIS,  MO. — The  Board  of  Estimate 
and  Apportionment  has  appropriated  $12,- 
500  for  a  survey  of  the  electrical  situation 
in  St.  Louis  to  determine  the  feasibility  of 
building  a  municipal  lighting  plant. 

ST.  LOUIS,  MO. — A  seven-story  building 
will  be  erected,  at  a  cost  of  approximately 
$300,000,  for  the  Emerson  Electric  Com- 
pany, adjoining  its  building  at  Twenty-first 
Street  and  Washington  Avenue.  The  Emer- 
son company  will  occupy  both  the  old  and 
new  buildings. 

RAVINIA,  S.  D. — Preparations,  it  is  re- 
ported, are  being  made  to  furnish  electrical 
service  in  Ravinia  not  later  than  Sept.  1. 
Energy  will  be  secured  from  a  plant  in  a 
nearby  town. 

DIXON,  NEB.— The  installation  of  an 
electric-lighting  svstem  is  under  considera- 
tion by  the  town  of  Dixon.  B.  J.  Flaherty 
is   clerk. 

CONCORDIA,  KAN.  —  The  Concordia 
Electric  Light  Company  has  petitioned  the 
Public  Utilities  Commission  for  permission 
to  issue  $15,000  in  capital  stock. 

DIGHTON,  KAN. — The  contract  for  con- 
struction of  the  municipal  electric-light 
plant  and  water- works  system  has  been 
awarded  to  Everett  &-  Burt  of  Hutchinson, 
at   $24,500. 

HOXIE,  KAN. — The  City  Council  has  en- 
gaged George  P.  Taylor  of  Stockton,  engi- 
neer,   to    take    charge    of    the    construction 


of  the  proposed  municipal  electric-light 
plant.     The  cost  is  estimated  at  $14,000. 

JENNINGS,  KAN. — At  an  election  held 
recently  the  proposal  to  issue  bonds  for 
the  construction  of  a  municipal  electric- 
light  plant  was  carried. 

McCRACKEN,  KAN. — We  are  informed 
that  the  city  of  McCracken  does  not  con- 
template the  construction  of  an  electric- 
light  plant  at  present.  An  item  published 
in  the  issue  of  July  8  stated  that  the  City 
Council  was  considering  the  installation  of 
a  municipal   plant. 

STOCKTON,  KAN. — Iniprovements  are 
contemplated  to  the  municipal  electric-light 
plant.  George  1'.  Taylor  of  Stockton,  en- 
gineer, has  been  engaged  to  take  charge 
of  the  work. 


Southern  States 

LA  GRANGE,  N.  C. — At  an  election  to 
be  held  Aug.  7  the  proposal  to  issue  $40,- 
000  in  bonds  for  an  electric-light  plant, 
water  works  and  sewer  system  will  be  sub- 
mitted  to  the   voters. 

BAINBRIDGE,  GA. — A  750-gal,  centrifu- 
gal motor  driven  pump  is  being  installed 
in  the  municipal  electric-light  plant.  E. 
N.  Edwards  is  superintendent. 

LEESBURG,  FLA. — The  Leesburg  Ice 
Company,  which  operates  the  local  electric- 
light  plant,  has  recently  installed  a  30-ton 
York  exhaust  steam  ice  machine  and  has 
built  cork  lined  cement  cold  storage  rooms. 
J.  Y.  Clark  is  president. 

PLANT  CITY,  FLA. — The  Tampa  &  East- 
ern Traction  Company  is  reported  to  have 
awarded  contract  for  construction  of  a 
steam-driven  power  plant  in  Plant  City 
and  Seffner.  E.  J.  Binford  of  Tampa  is 
vice-president. 

TAMPA,  FLA. — The  Florida  Beach  De- 
velopment Company  is  contemplating  in- 
stalling electric  lamps  at  Haven  Beach  on 
the  Gulf  at   Indian  Rocks. 

KNOXVILLE,  TENN. — The  installation 
of  new  pumps  at  the  municipal  water-works 
pumping  station  has  been  recommended 
by   the  water  commissioner. 

MEMPHIS,  TK.NTN.— The  Kelsey  Wheel 
Company  of  Memphis  is  planning  to  erect 
two  buildings  at  its  plant  in  North  Mem- 
phis. One  60  ft.  by  300  ft.  for  the  manu- 
facture of  automobile  wheels  complete  with 
hubs  and  steel  tires,  and  the  other  a  power 
house,  equipped  with  a  500-kw.  generator. 
Alber  E.  Mehannah  is  general  manager. 

FAIRHOPE,  ALA. — The  installation  of  a 
municipal  electric-light  plant  in  Fairhope  is 
under  consideration. 

OPELIKA,  ALA. — Arrangements  have 
been  made  by  the  Alabama  Power  Com- 
pany of  Birniingham  to  supply  electricity 
in  Opelika.  Transmission  lines  will  be 
erected  from   Alexander   City  to  Opelika. 

CALHOUN  CITY,  MISS.— The  installa- 
tion of  a  municipal  electric-light  plant  and 
water-works  system  is  reported  to  be  under 
consideration. 

PARAGOULD,  ARK.  —  The  Marwell 
Electric  Light  and  Power  Company  con- 
templates the  construction  of  an  electric 
plant  (to  cost  about  $15,000)  to  supply 
electricity  in  Marmaduke,  Ark.,  and  Card- 
well.  Mo.  A.  Bertig  is  manager,  and  R.  M. 
Mathis  of  Cardwell,  engineer. 

PORTLAND,  ARK.  —  A  franchise  has 
been  granted  to  B.  O.  Cummings  to  install 
and  operate  an  electric-light  plant  in  Port- 
land. 

CROWLEY.  LA. — The  Board  of  Alder- 
men has  authorized  the  sale  of  $40,000  in 
bonds,  the  proceeds  to  be  used  for  improve- 
ments to  the  municipal  electric-light  and 
water  plants. 

MIAMI.  OKLA. — Bonds  to  the  amount 
of  $25,000  have  been  authorized  for  the 
installation  of  an  electric-light  plant  and 
water-works  system. 

HASKELI>.  TEX. — The  Haskell  Ice  & 
Light  Company  has  recently  completed  the 
extension  of  its  transmission  lines  to  Knox 
City,  CJoree  and  Mundy,  and  will  muke  fur- 
ther extensions  with  a  view  of  reaching  all 
towns  within  a  radius  of  about  100  miles. 


Pacific  States 

CHEHALIS,  WASH.  —  The  Packwood 
T.,ake  power  project,  located  in  the  eastern 
and  southern  extremity  of  Lewis  County 
in  the  Cascade  Mountains,  owned  by  the 
Valley  Development  Company  of  Portland, 
Ore.,  it  is  reported,  is  to  be  developed. 
Eighteen  water  right  locations  have  re- 
cently been  filed  in  the  office  of  the  auditor 
of  I.,ewis  County.  It  is  estimated  that 
100.000  hp.  can  be  developed.  Extensive 
surveys  were  made  at  the  site  by  the  com- 
pany about  11  years  ago. 
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NOKTH  VAKIIM.\,  WASH.—Tlio  Pacific 
I'ower  Ac  l^Kht  Company  is  ijlaiiniiiK  to 
extend  its  sorvlcf  to  tin-  BiU'iia  District 
across  tho  Valdnia  Hivcr  from  Wajiato. 
This  oxtcMislon  will  include  Springdalc  and 
Orchardalo  disti-icts.  I'lian^cs  arc  also  con- 
templated in  tlic  W'apatt)  service;  a  proposal 
will  be  made  to  the  Council  of  Wapato 
olt'eriuK  an  improvt  ineiit  to  the  street-liKht- 
iliK  system  at  sUkIu  additional  cost. 

PR  FAjU  wash. — A  petition  has  been 
presented  to  the  CHy  Council  asking  that 
the  street-liKhtins  service  be  restored!  The 
Central  Li^ht  &  Manufacturing  Company 
of  I'e  1011  will  be  asked  to  submit  a  pro- 
posal for  liRhting  the  streets. 

Sl'OKANR,  AVASH.— The  Admiral  Min- 
ing Comiiany  of  Spokane,  it  is  reported,  is 
contemplating  the  construction  of  an  elec- 
tric iiower  plant  on  Peor  Creek,  to  cost 
about  $r),00().  E.  Tappan  Tannatt  is  en- 
gineer. 

BAKKU.  ORK. — The  Council  is  consider- 
ing the  installation  of  an  ornamental  street- 
lighting  system.  A  fund  of  more  than 
If  1,000  has  been  raised  to  date  to  pay  for 
the  system. 

CKDAUVILLE.  CAU— The  Surprise  Val- 
ley Klectric  I^ight  &  I'ower  Company  of 
Cedarville  contemplates  the  purchase  of 
twenty  5  and  lO-amp.  meters. 

LAGUNA  BKACH,  CAL. — An  election 
will  be  held  Aug.  22  to  suomit  to  the 
voters  the  proposal  to  establish  a  highway 
lighting  district. 

LOS  ANGELES,  CAL.— Preliminary  sur- 
veys are  being  made  by  the  Pacific  Light 
&  Power  Corporation  for  the  proposed  ex- 
tensive improvements  to  be  made  to  its 
hydroelectric  plant  near  Huntington  Lake 
in  the  high  Sierras,  to  consist  of  the  rais- 
ing of  two  concrete  dams  about  .'iO  ft.  and 
one  about  120  ft.,  installation  of  additional 
generating  units,  etc.  R.  C.  Starr  is  hy- 
draulic engineei'. 

OCEANSIDB.  CAL.  —  The  Oceanside 
Electric  &  Gas  Company  is  erecting  a  66,- 
000-volt  transmission  line  from  Del  Mar  to 
Oceanside.  "When  completed  energy  for  the 
local  system  will  be  obtained  from"  the  San 
Diego  steam  plant,  the  Oceanside  plai't 
being  used  for  reserve  purposes.  L.  M 
Klauber  of  San  Diego  is  superintendent  of 
the  electrical  department. 

RICHMOND,  CAL.— The  Western  States 
Gas  &  Electric  Company  has  closed  a  con- 
tract with  the  Standard  Oil  Company  of 
California  to  furnish  electricity  at  the 
Point  Richmond  refinery.  The  contract 
calls  for  1500  kw.  The  steam  plant  will  be 
closed  down. 

SAN  FRANCISCO,  CAL.— Bids  will  be 
received  by  the  Board  of  Public  Works, 
San  Francisco,  until  Aug.  9  for  hydraulic 
machinery  and  equipment  for  Lower  Cherry 


Kivcr  power  development  and  also  for  elec- 
tric generators  and  exciters  for  installa- 
tion of  tem|)i)rary  powei-  plant  lor  us<'  of 
the  I  letch  lletchy  water  Hui)ply  project. 
It  is  proposed  to  develop  power  by  divert  iiig 
water  from  Clwrry  Uiver  leading  through 
a  canal  to  a  point  near  Early  Intake  and 
dropping  it  IhrouKh  ;i  teniporar\  Dowcr 
plant  with  a  330-ft.  fall  into  Tuolumne 
River. 

LAVA  HOT  SPRINGS,  IDAHO— The 
Public  Utilities  Commission  has  granted 
the  IMah  Power  &  IJght  Company  a  cer- 
tillcate  of  convenience  and  necessity  to  sup- 
ply electricity  in  the  town  of  Lava  Hot 
Springs. 

IMcCAMMON,  IDAHO— The  Board  of 
Public  Utilities  Commission  has  approved 
tlie  franchise  given  by  the  village  of  Mc- 
Cammon  to  the  Utah  Power  &  Light  Com- 
pany to  furnish  electrical  service  here. 

SALT  LAKE,  UTAH. — Preparations  are 
being  made  by  the  Utah  Power  &  Light 
Company  for  the  construction  of  a  new 
power  plant  at  Cove  on  Bear  River,  about 
\V>  miles  below  the  company's  power  house 
at  Grace.  The  plans  provide  for  the  de- 
velopment of  11,000  hp.  The  company  is 
now  erecting  an  electrically  operated  pump- 
ing station  between  Mud  Lake  and  Bear 
Lake  (to  be  known  as  the  Lifton  pumping 
station),  so  as  to  augment  the  work  of  the 
Outlet  canal.  Five  electrically-driven  pump- 
ing units  will  be  installed,  having  a  capa- 
city of  1500  second  feet. 

DOUGLAS,  ARIZ. — The  Douglas  Trac- 
tion &  Light  Company  is  planning  to  build 
a  new  ice  and  cold  storage  plant  in  Doug- 
las. The  proposed  plant  will  have  an  out- 
put of  100  tons  daily  and  will  cost  about 
$100,000. 

CARTER,  MONT. — The  Montana  Power 
Company  of  Butte,  it  is  reported,  contem- 
plates  extending   its   service   to   Carter. 


Canada 

DRUMHELLER,  ALTA.— The  Town 
Council  is  considering  the  question  of  light- 
ing the  town  with  electricity. 

CHATHAM,  N.  B. — The  municipal  elec- 
tric-light plant  was  recently  destroyed  by 
fire,  causing  a  loss  of  about  $30,000. 

ST.  JOHN,  N.  B.— The  City  Council  has 
decided  to  provide  a  separate  power  house 
for  the  General  Public  Hospital,  at  a  cost 
of  $30,000. 

NORWICH,  ONT. — Plans  are  being  con- 
sidered to  place  all  overhead  wires  in  the 
city  in  underground  conduits.  F.  J.  Ure  of 
Woodstock    is   engineer. 


OSAQIIAN  (IGNACE  P.  O.),  ONT.— The 
Lake  Lumber  Company  is  planning  to  de- 
velop a  water  .power  on  the  river  at 
Osaquan.  lOquiimient,  Including  water 
wheels,  etc.,  will  be  purchased.  F.  F.  Wil- 
son is  mill  superintendent. 

PORCUPINE,  ONT.  —  The  Northern 
Canada  I'ower  Comiiany,  it  is  rejioited, 
contemplates  installing  a  4  000-hp.  water 
turbine  and  generator  in  its  plant  at 
Wawaitin. 

RAINY  RIVER,  ONT.— The  Rainy  River 
lOlectric  i.,ight  &  Power  Company  has  se- 
cured a  ten-year  contract  to  suj)i)ly  the 
Canadian  Northern  Railway  with  water. 
The  necessary  equipment  is  to  be  purchased. 
The  company  has  also  obtained  a  lease  of 
the  river  front  land  for  five  years  and 
will  start  on  construction  of  a  saw  mill 
as  soon  as  the  water  subsides. 

RENFREW,  ONT.— The  Power  Develop- 
ment Committee  has  recommended  that  a 
by-law  be  prepared  providing  for  raising 
the  sum  of  $200,000  with  which  to  purchase 
the  first  chute  water  power  on  the  Bonne- 
chere  River  and  to  develop  it,  and  also  to 
pui'chase  the  fourth  chute  water  power,  but 
not  to  develop  it  at  present. 

SCAItBOROUGH,  ONT.— The  Council  of 
Scarborough  Township  is  negotiating  with 
the  Hydro-Electric  Power  Commission  of 
Ontario  with  a  view  of  obtaining  an  elec- 
trical service  from  the  cit.v  limits  along 
the  Kingston  Road  and  up  through  the 
township. 

TORONTO,  ONT. — Preparations  are  being 
made  for  the  erection  of  a  four-story  addi- 
tion to  the  substation  of  the  Toronto  Hydro- 
Electric  System,  to  cost  about  $90,000. 

WATFORD,  ONT. — A  by-law  will  soon  be 
submitted  to  the  ratepayers  authorizing  an 
appropriation  of  $10,000  for  the  installation 
of  a  hydroelectric  distribution  system. 

WOBURN,  ONT. — A  committee  has  been 
appointed  to  negotiate  with  the  Ontario 
Hydro-Electric  Power  Commission  regard- 
ing the  proposed  extension  of  the  hydro- 
electric system  along  Danforth  Avenue  to 
Agincourt. 

WOODBRIDGE,  ONT. — The  Woodbridge 
Hydro-Electric  Commission  has  decided  to 
extend  its  transmission  lines  to  Maple,  a  dis- 
tance of  about  5  miles. 

SHERBROOKE,  QUE. — Plans  are  being 
prepared  and  tenders  will  soon  be  asked 
for  the  construction  of  a  concrete  dam  at 
the    municipal    hydroelectric   plant. 

REGINA,  SASK. — An  investigation  is 
being  undertaken  by  the  government  of 
Saskatchewan  looking  into  the  possibilities 
of  development  in  rivers  in  the  northern 
portion  of  the  province  with  a  view  of  sup- 
4)lying  hydroelectric  service  to  the  villages, 
towns  and  cities  in  that  district. 


PATENTS  ISSUED  JULY  18,  1916 

1,191,426.  Electrically  Heated  Utensil; 
D.  C.  G.  Hughes,  Chicago,  111.  App. 
filed  July  8,   1915.     Cofifee  percolator. 

1,191,435.  Process  for  the  Electric  Melt- 
ing OF  Metals  ;  C.  A.  Keller,  Paris, 
France.  App.  filed  Aug.  12,  1902.  Cast- 
ing ladle  interposed   in   electric  circuit. 

1,191,476.  Magneto  Driving  Connection  ; 
P.  Rudolf  and  J.  A.  Lund,  Batavia,  111. 
App.  filed  March  23,  1914.  For  producing 
hot   starting  spark. 

1,191,478.  Signaling  Device;  S.  T.  Runvon, 
San  Francisco,  Cal.  App.  filed  Oct."  28, 
1914.      Magnet  operated  semaphore  arms. 

1,191,482.  Coupler  for  Electric  Musical 
Instruments  ;  M.  L.  Severy  and  G.  B. 
Sinclair,  Arlington  Heights,  Mass.  App. 
filed  July  20,  1912.  Simplified  electric 
operated  motor  coupler. 

1,191,495.  Method  for  Separating  Neon 
FROM  Gases  With  Which  It  Is  Mixed  : 
G.  Claude,  Boulogne-Sur-Seine,  France. 
App.  filed  June  17,  1913.  Electric  dis- 
charge in  neon  atmosphere. 

1,191,507.  Attachment  for  Telephone 
Mouthpiece;  J.  A.  Hall,  San  Diego,  Cal. 
App.  filed  Dec.  10,  1914.  Annular  anti- 
septic holder. 

1,191,548.  Connector  for  Storage  Bat- 
teries ;  T.  A.  Willard.  Cleveland,  Ohio 
App.  filed  May  12,  1915.  Tapered  en- 
gaging  parts. 

1,191,552.  Making  Tungsten  Filaments  ; 
B.  Aeuer,  Berlin,  Germanv.  App.  filed 
Aug.  10,  1910.  Heats  in  atmosphere  of 
ammonia  and  then  decomposes  result- 
ing nitrogen  compound. 

1,191,571.  Protective  Device;  E.  E  P 
Creighton,  Schenectady,  N.  Y.  App 
filed  April  18,  1912.  Lightning  arrester 
for  D.   C.  electric  railways. 

1,191,601.  Electrical  Heater:  J.  F. 
Lamb,  New  Britain.  Conn.  App.  filed 
May   7,   1915.     Grill   construction. 
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Not^s  on  United  States  Patents  is- 
sued July  25,  1916,  prepared  by 
Mitchell  &  Allyn,  41  Park  Row,  New 
York.  Included  are  also  notes  on 
a  number  of  patents  of  date  July 
18,  held  over  from  last  week's  issue 
for  lack  of  space. 


1,191,602.  Device  to  Prevent  Skidding  ; 
J.  G.  V.  Lang,  New  York,  N.  Y.  App. 
filed  Jan.  20,  1915.  Applicable  to  genera- 
tive braking  systems. 

1,191,611.  System  for  Preventing  Elec- 
trolysis ;  W.  B.  Potter.  Schenectadv, 
N.  Y.  App.  filed  Feb.  20,  1915.  Potential 
difference  between  rails  and  adjacent 
pipes   is   minimized. 

1.191.619.  Electric  Cut-Out  ;  H.  R.  Sar- 
gent, Schenectady,  N.  Y.  App.  filed  Jan. 
20,   1915.     Quickly  replaceable  fuse. 

1.191.620.  Electric  Shot  Firing  Device; 
E.  Schietzel,  Arma,  Kan,  App.  filed  Aug. 
13.  1914.  For  igniting  gas  from  distance 
point. 

,1.191,625.  Controlling  Mechanism  for 
Automobiles  ;  G.  E.  Stevens,  Lynn,  Mass. 
App.  filed  Dec.  17,  1914.  Motor  gen- 
erator,   starting    set. 

1,191,627.  System  for  the  Prevention  of 
Electrolysis  ;  J.  B.  Taylor,  Schenec- 
tady, N.  T.  App.  filed  Jan.  4,  1915. 
Sources  of  emf.  interpolated  between  sec- 
tions of  conductor. 


1,191,641.  Electric  Lamp  Socket;  H.  H. 
Willetts,  Tetreaultville,  Quebec,  Canada. 
App.  filed  Dec.  30,  1912.  Shell  separable 
on   longitudinal   lines. 

1,191,649.  Conduit  Box  Rosette  for  Elec- 
tric Wiring  ;  A.  Barthels,  San  Francisco, 
Cal.  App.  filed  Oct.  8,  1915.  Locked  in 
place  by  split  ring. 

1,191,690.  Vacuum  Lighting  Aerester  ;  J. 
T.  Greene,  Toledo,  Ohio.  App.  filed  Dec. 
16,  1912.  Electrode  mounting  and  sealing 
features. 

1,191,703.  Electric  Resistance  Ther- 
mometer r  F.  Johannsmeyer,  Milwaukee, 
Wis.  App.  filed  Aug.  16,  1912,  Minimum 
resistance  to  flow  of  liquid  being  meas- 
ured. 

1.191.743.  Electric  Water  Heater;  M. 
Simon,  St.  Louis,  Mo.  App.  filed  July  26, 
1916.  Water  may  be  heated  to  variable 
degrees. 

1.191.744.  Portable  Lamp;  G.  W.  Stan- 
ton and  R.  H.  Frye,  Athens,  Tenn.  App. 
filed  July  20,  1915.  For  lighting  a  clock, 
or  the  like. 

1,191,759.  Electric  Conversion  ;  S.  Cabot, 
Brookline,  Mass.  App.  filed  Aug.  22,  1912, 
Polyphase  commutation    (40  claims). 

1,191,783.  Keyhole  Illuminating  Appa- 
ratus ;  P.  R.  Harsh,  Toledo,  Ohio.  App. 
filed  June  11,  1915.  Provision  to  prevent 
waste  of  current. 

1,191,796.  Trolley  Pole;  O.  R.  Kirkpat- 
rick,  Fort  Worth,  Tex.  App.  filed  Aug. 
26,  1915.  Ratchet  construction  catches 
pole  when  trolley  leaves  wire. 

1,191,799.  Process  of  Producing  Alkali 
Metals  ;  H.  Labhardt,  Mannheim.  Ger- 
many. App.  filed  Dec.  14,  1914.  Passes 
fresh  anhydrous  alkali  into  electrolytic 
cell. 
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1191,812.  Electric  Lamp  Socket  Casing; 
'  H  J.  Morey,  Syracuse,  N.  Y.  App.  filed 
April  16,  1914.  Multiple  lock  between 
shell  and  cap. 

1,191,830.  Automobile  Indicator;  P.  Rous- 
'  sey,  Brooklyn,  N.  Y.  App.  filed  Aug.  7, 
1915.  Electrically  operated  hand  shows 
intended  movement. 

1,191,844.  Translating  Device;  W.  R. 
Sorgel  and  W.  H.  Gaulke,  Milwaukee, 
"Wis.  App.  filed  Dec.  18,  1913.  For  oper- 
ating percussion  hammers,  etc. 

l,191,8r)6.  Interrupter  for  Ignition  Dy- 
namos ;  H.  R.  Van  Deventer,  Sumter, 
S.  C.  App.  filed  Oct.  20,  1914.  Elimi- 
nates platinum  contacts. 

1,191,914.  Electric  Winding  Device  for 
Clock  Movements  ;  E.  M.  Thompson, 
Beloit,  Wis.  App.  filed  Jan.  13,  1914. 
Features  of  connection  between  magnet 
and  spring. 

1,191,917.  Telephone  Trunking  and  Su- 
pervisory System  ;  W.  L.  Campbell,  Chi- 
cago, 111.  App.  filed  Feb.  26,  1907.  Sub- 
scriber can  establish  connection  without 
aid  of  operator. 

1,191,924.  Electric  Switch  :  J.  F.  Burns, 
Philadelphia,  Pa.  App.  filed  Nov.  10, 
1915.  Inclosed  structure  with  exposed 
operating  handle. 

1.191.933.  Means  for  Synchronizing  Ro- 
tary Devices  ;  G.  M.  Yorke  and  G.  R. 
Benjamin,  Jersey  City,  N.  J.  App.  filed 
Aug.  21,  1915.  For  synchronous  tele- 
graph or  signaling  systems. 

1.191.934.  Locking  Means  for  Incan- 
descent Lamps  ;  H.  Altshul,  Hartford, 
Conn.  App.  filed  Dec.  27,  1913.  Ratchet 
contact  on  end  of  lamp. 

Re.  14,166.  Steering  Wheel;  R.  H.  Schei- 
bert,  Cincinnati,  Ohio.  App.  filed  June  21. 
1915.  Push  buttons  mounted  in  rim  of 
wheel. 


PATENTS    ISSUED    JULY    25,    1916 

1,191.940.  Ground  Terminal  Connection 
FOR  Electric  Conductors  ;  W.  H.  Blood, 
Jr.,  Wellesley,  Mass.  App.  filed  July  9, 
1915.     For  clamping  on  a  pipe. 

1,191,973.  Vehicle  Signaling  Device;  Ho- 
bart  S.  Johnson,  Madison,  Wis.  App.  filed 
Feb.  17,  1915.  Audible  on  backward 
movement. 

1,191,976.  Current  Interrupter;  Charles 
F.  Kettering,  Dayton,  Ohio.  App.  filed 
June  29,  1910.     Gas  engine  igniter. 

1,191,979.  Truck  Construction;  William 
R.  McKeen,  Omaha,  Neb.  App.  filed  May 
18.  1909.     Details  of  motor  support. 

1.192.005.  Automatic  Musical  Instru- 
ment; Ernest  M.  Skinner,  Boston,  Mass. 
Anp.  filed  May  28,  1915.  Pipe  organ  con- 
trol. 

1.192.006.  Electric  System;  Frank  M. 
Slough,  Elyria,  Ohio.  App.  filed  July  10, 
1912.     Isolated  lighting  plants. 

1.192.007.  Telephone  System  ;  Frank  M. 
Slough.  Elyria,  Ohio.  App.  filed  July  24, 
1912.     To  prevent  eaves-dropping. 

1.192.034.  Clamp  or  Connector;  Hugo 
Rrisacher.  New  York,  N.  Y.  App.  filed 
Jan.    13,   1915.     Binding  post  and  socket. 

1.192.035.  Electric  Switch;  Hugo  Bri- 
sacher.  New  York.  N.  Y.  App.  filed  Jan. 
13,  1915.     Knife  blade  and  jaw  details. 

1.192.050.  Electric  Furnace;  Samuel  H. 
Fleming,  Cleveland,  Ohio.  App.  filed  Jan. 
7,  1914.     For  treating  coke  and  coal. 

1.192.051.  Trolley  Wheel  Guard;  George 
B.  Fouts,  Alliance.  Ohio.  App.  filed  May 
5,  1915.  Automatic  guard  and  removable 
wheel. 

1.192.052.  Trolley  Switch;  George  B. 
Fouts,  Alliance,  Ohio.  App.  filed  July  30, 
1915.      Automatic   two-way   switch. 

1.192.053.  Device  for  Removing  Snow  and 
ice  FROM  Trolley  Wires  ;  George  R. 
Fouts,  Alliance.  Ohio.  App.  filed  August 
2,  1915.     Scraper  carried   by  ti-olley  pole. 

1.192.061.  Process  of  Regenerating  the 
Waste  Products  of  Galvanic  Batteries  ; 
Wilhelm  Hickmann,  Frankfort-on-the- 
Main,  Germany.  App.  filed  May  10,  1911. 
Treatment  with  chlorine  and  an  oxidizing 
agent. 

1.192.062.  Process  of  Making  Carbon 
Articles  ;  Arthur  T.  Hinckley,  Niagara. 
Falls.  N.  Y.  App.  filed  Oct.  11.  1912. 
Adds  ammonium  sulphate. 

1,192,064.  Selective  Signaling  System  ; 
John  A.  Huilt,  Chicago,  111.  App.  filed 
Oct.  3,  1912.  Railway  telephone  train 
despatching. 

1,192,123.  Sound  Concentrating  for  De- 
vices FOR  Aiding  the  Hearing  ;  Eugene 
W.  Schneider,  New  York,  N.  Y.  App. 
filed  Oct.  15,  1915.  Telescopically  col- 
lapsible. 


1,192,126.  Wireless  Telegraph  Trans- 
mitter; Archibald  Shaw,  Randwick,  near 
Sydney,  New  S.  Wales,  Australia.  App. 
filed  June  29,  1912.  Jet  of  gas  forced  in- 
to the  gap  of  the  transmitter. 

1,192,150.  Connector;  Ernest  G.  Apple- 
ton,  Chicago,  111.  App.  filed  Dec.  10,  1914. 
Outlet  box  and  cable  connection. 

1.192,153.  Flexible  Electric  Heater; 
James  I.  Ayer,  Cambridge,  Mass.  App. 
filed  Aug.  14,  1913.     Spirally  wound  pads. 

1.192.165.  Call  Distributing  System; 
Henry  P.  Clausen,  Mount  Vernon,  N.  Y. 
App.  filed  Oct.  1.  1915.  Automatic  distri- 
bution between  idle  trunk  operators. 

1.192.166.  Differential  Michrophone  Re- 
peater ;  John  J.  Comer.  Chicago,  111.  App. 
filed  March  13,  1911.     Mechanical  details. 

1,192,171.  Controlling  System  ;  A.  F.  Dix- 
on. Newark,  N.  J.  App.  filed  Jan.  24, 
1914.     Automatic  printing  telegraph. 

1  192  175.  Selector  Switch;  A.  H.  Dyson, 
Montclair,  N.  J.  App.  filed  Aug.  25,  1915. 
Multiple  brush  type  of  patent  1,123,696. 

1,192,210.  Railway  Safety  Signal  Sys- 
'  tem  ;  A.  S.  Keating,  Corry,  Pa.  App.  filed 
Mar.  4.  1911.  Automatic  cab  signals  and 
intercommunication   between   trains. 

1.192,217.  Door  Lock  and  Contact  for 
Electric  Elevators  ;  H.  P.  McColl,  Mel- 
bourne, Victoria,  Australia.  App.  filed 
Jan.  4,  1915.  Interacting  latch  and  cir- 
cuit   control. 

1,192,224.  Core  for  Use  in  Making  Elec- 
tric Storage  Battery  Plates  ;  G.  H. 
Rabenalt,  Buffalo,  N.  Y.  App.  filed  Nov. 
17.  1914.  Steel  plate  with  lead  coating 
and  paraffine  surface. 

1,192,235.  Automatic  Railroad  Block 
'  System  ;  P.  J.  Simmen,  Buffalo,  N.  Y. 
App.  filed  June  3,  1907.  For  single  track 
and  cut-out. 

1192,258.  Throttle  Control;  Herbert  A. 
'  Allen,  Willow  Creek,  Mont.  App.  filed 
June  25,  1914.  Operated  by  the  chauf- 
feur or  from  the  tonneau. 

1192,264.  Safety  Signal  for  Vehicles; 
William  N.  Best,  New  York,  N.  Y.  App. 
filed  Sept.  9,  1915.  Lights  at  all  four 
corners. 

1,192,268.  Brush  Holder;  Robert  W.  Bor- 
chard,  Milwaukee,  Wis.  App.  filed  July 
31,  1911.  Construction  preventing  trans- 
mission of  twisting  stresses. 

1,192,270.  Telegraph  Key;  Walter  A. 
Boyd,  Brooklyn.  N.  Y.  App.  filed  July  29, 
1914.      Semi-automatic. 

1,192,312.  Burglar  or  Detection  System; 
Richard  M.  Hopkins  and  Joseph  F.  Hoge, 
New  York.  N.  Y.  App.  filed  Dec.  6,  1915. 
Operated  by  a  delicate  telephone  trans- 
mitter. 

1,192,323.  Relay;  William  Kaisling,  Chi- 
cago, 111.  App.  filed  Nov.  16,  1914.  Multi- 
contact  type  for  organs. 

1.192.346.  Elextfric  fewiTCH  Mechanism; 
Benjamin  S.  Putts,  Erie,  Pa.  App.  filed 
August  9,  1915.  Combination  controlled 
switch  for  motor-vehicle  ignition. 

1.192,360.  Field  Rheostat;  Henry  J.  Wie- 
gand.  Milwaukee,  Wis.  App.  filed  August 
22.   1914.     Disc  regulator  type. 

1,192.366.  Starting  Device  for  Internal 
Combustion  Engines  ;  Butler  Ames, 
Lowell,  Mass.  App.  filed  Feb.  1,  1915. 
Spring  connected  power  disc  and  arma- 
ture  shafts. 

1,192,368.  Automatic  Circuit  Breaker; 
Arvid  R.  Anderson,  Columbus,  Ohio.  App. 
filed  March  22,  1915.  Automatic  reclos- 
ing  control. 

1.192.389.  Electrically  Heated  Imple- 
ment ;  Edwin  N.  Chandler,  Braintree, 
Mass.  App.  filed  Dec.  17,  1914.  To  in- 
terchangeably accommodate  various 
painters'  and  scrapers'  tools. 

1.192.393.  Current  Converting  Appa- 
ratus ;  Lawrence  P.  Crecelius,  Cleveland, 
Ohio.  App.  filed  June  9,  1912.  Compact 
device  with  coiling  system. 

1.192.394.  Process  of  Utilizing  the  Waste 
Products  of  Garnet  Works  ;  John  Dav- 
enport. Brighton,  Mass.  App.  filed  Jan. 
27,  1915.  Electric  furnace  process  for 
partial    reduction. 

1,192,397.  Oil  Switch  and  Fuse;  L.  W. 
Downes  and  A.  W.  Faxon,  Providence, 
R.  I.  App.  filed  June  25,  1914.  Inter- 
connected switch  elements  and  box  cover. 

1,192.400.  Electrical  System  for  Auto- 
mobiles ;  T.  A.  Edison,  Llewellyn  Park, 
West  Orange,  N.  J.  App.  filed  May  23, 
1912.  For  starting,  lighting,  igniting,  sig- 
naling a  gas  driven  vehicle. 

1,192,447.  Switchboard  for  Electric  Cir- 
cuits ;  J.  J.  Nielsen,  Chicago,  111.  App. 
filed  May  7,  1915.  Composite  panel  con- 
struction. 


1  192  453.     Device  tx>H  Testing  the  Effic- 

'  iency  of  a  Spark  Plug;  J.  W.  Prasky, 
i'ittsburgh,  Pa.  App.  filed  July  15,  1914. 
Portable  device  with  spark  gap. 

1  19''  457      resistance  Wire  for  Electric 
'  heaters  ;  R.  H.  Read,  Washington,  D.  C. 
App.    filed    July    19,    1910.      Encased    re- 
fractory powder  protected  wire. 

1192  477       Electrically    Heated    Vessel; 
'  W  '  B    Underwood,  Rochester.  N.  Y.    App. 
filed    Dec.    14,    1915.      Automatic    cut-out 
for  sterilizing  surgical   instruments,  etc. 

1,192,488  Starting  of  Alternating  Cur- 
rent Motors  ;  A.  Aichele.  Baden,  Switzer- 
land. App.  filed  May  7,  1914.  Three- 
phase  motor  with  a  starting  transformer 
and  choking  coils. 

1192,531.  Magnet  Actuated  Device;  F. 
T.  Kitchen,  West  New  Brighton,  N.  T. 
App.  filed  Jan.  21,  1914.  For  damper, 
valve,  or  switch   control  of  furnaces. 

1192.547.  Meter  Testing  Cut-Out  ;  T.  E. 
Murray,  Jr.,  Brooklyn,  N.  Y.  App.  filed 
Dec.  2,  1915.  Shunts  the  load  around  the 
meter. 

1,192.566.  Block  Signal  Syste.m  ;  M.  V. 
Ryder,  Northampton,  Mass.  App.  filed 
June  25,  1908.  Train  operated  trolley 
switches. 

1,192,609.  Safety  Signal  for  Balanced 
Hoists  ;  T.  G.  Fear,  Birmingham,  Ala. 
App.  filed  Nov.  3.  1915.  Controlled  from 
both  ends  of  a  mine  slope. 

1,192.618.  Motor  with  Rotating  Field  for 
Repeating  Angular  Movements  at  a 
Distance  Overcoming  Great  Resist- 
ance ;  Riccardo  Girardelli,  Rome,  Italy. 
App.  filed  Sept.   24,  1910. 

1,192,649.  Alternating-Current  Motor; 
Marius  C.  A.  Latour,  Paris,  France.  App. 
filed  Oct.  28,  1914.  For  preventing  spark- 
ing of  compensated  series  motors. 

1  192.658.  Lamp  House  for  Projectinq 
APPARATUS ;  Elisha  E.  Maggard,  More- 
head,  Ky.  App.  filed  Dec.  19,  1913.  Con- 
verging "carbon  adjustment 

1192  685.  Electrical  Signaling  System; 
William  J.  Rickets,  Brockley,  IX)ndon, 
Eng.  App.  filed  March  2,  1914.  Electro- 
magnetic step-by-step  angular  move- 
ment. 

1  192.687.  Inclosed  Fuse;  Howard  R.  Sar- 
gent, Schenectady,  N.  Y.  App.  filed  Au- 
gust 22,  1913.     Reloadable  cartridge  tj-pe. 

1  192  690       Insulator    Supporting    Struc- 

'ture;   William    Schaake,    Pittsburgh.    Pa. 

App.  filed  June  5,  1913.     Pin  and  thimble. 

1192  706       X-Ray    Tube;    Elihu    Thomson, 

'Lynn,    Mass.      App.    filed    Sept.    14,    1914. 

Rotatable  target  to  prevent  overheating. 

1  192  708      Electrical   Regulator  ;  Allen  A. 

■  Tirrill,  Pittsburgh,  Pa.     App.  filed  March 

3,   1914.     Multiple  relay  motor  control. 

1  19''  709        Crystalline    Fused    Alumina 

'  AND  the  Manufacture  Thereof  ;  Frank 

J    Tone,  Niagara  Falls.  N.  Y.     App.  filed 

Dec.  1.  1914.     Fuse  and  electric  furnace. 

1  192  724       Selective   Cut-Out  for    Alter- 

'  NATING     CURRENT    CIRCUITS  ;     ^^"1     Acker- 

man,    Toronto,    Ont.      App.    filed    Oct.    17, 

1912.       Automatic     selection     on     reverse 

flow. 
1  19'' 725     Fire   Alarm;    Winnie   A.    Alcott, 

Pueblo,    Col.      App.    filed    June    15,    1914. 

Phonograph  and  telephone  combination. 
1192.741.      Rectifier;   Quincy   A.    Brackett. 

Pittsburgh.  Pa.      App.  filed  April  3,   1914. 

Vibrating  armature  type. 
1  192  749         Automatic      Electric      Lamp 
'  LOCK  ;  Delona  L.  Calahan.  Fairfax,  Wash. 

App.  filed  Dec.  8,  1915.     Concealed  by  the 

bulb. 
1  19'' 759       Vehici-e    Direction    Indicator; 
'  George  A.  Denninger.  Theresa.  Wis.    App. 

filed  Nov.  23,  1914.     Day  and  night  signal 

controlled  from  the  driver's  seat. 
1  192  773     Electric  Locomotive;  George  M. 
'  Eaton,    Pittsburgh,    Pa.      App.    filed    Jan 

7,    1914.      Truck   arrangement   to  prevent 

lateral  swing. 
1  19'' 786      Electric  Contact  Device:   Ar- 
'  thiir    A     Kent.    Philadelphia,    Pa.       App. 

filed  Dec.    10,    1909.     Gas  engine  ignition 

timer. 
1192  821      Electrical  Instrument;  Frank 
'  W    Roller,  Orange.  N.  J.     App.  filed  Nov. 

23,    1914.      For    indicating    the    operating 

condition  of  the  storage  battery. 
1  192  835       Electric  Line   Apparatus   Pro- 
'  tbctor  ;    Peter    K.    Higgins,    Waco,    Tex. 

App.   filed   Oct.   22.  1903.     Heat  cartridge 

for  telephone  lines,  etc. 
14  173     (Reissue).      Waterproof    Cap    and 

Shell       for       Incandescent       Electric 

Lamps  ;    Clarence   A.    Vetter,    Pittsburgh, 

Pa       App.    filed    Feb.    7,    1916.      Original 

patent   No.    1.127,326   dated    Feb.    2,    1915. 

Porcelain    shell    interlocked    with    socket 

body. 
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Al.AHAMA  I^KJIIT  AND  TltAC'TlON  ASSOCIA- 
TION. Si'orotary-(ie;iaui-iT,  .J.  I*.  Ross,  Bir- 
miiinliam    Kailway,    Lisht  &    Tower  Co. 

.AMKIUCAN        ASSOI'IATION       Ol''       illNOINlCIJlRS. 

Sniftary,  Arthur  Knoisel.  29  South  LaSalle 
►St..   rhlcaKO,   111. 

Amkhican  Association  for  thk  Auvanck- 
MK.NT  OK  SciKNCK.  J 'eiina iieiU  Seiretaiy,  1.,. 
<).  Howard.  Smithsonian  In.stitution,  Wash- 
liiKton,  r>.  C. 

Amiuucan  Ki^mctric  Railway  Associa- 
tion. Setrotary,  K.  B.  Burritt,  8  West  40th 
yt..  New   Vorl<. 

Amkhican  KiaocTKOCHEMiCAL  Sociicty. 
Secretary,  I'rof.  J.  W.  Richards,  Lehigh 
University.  South  Bethlehem,  Pa.  Semi- 
annual nieetine:,  New  York  City,  Sept.  28-30. 

American  Institute  of  Consulting  En- 
fiiNKERS.  Secretary,  P.  A.  Molitor,  35  Nas- 
sau St.,  New  York  City. 

Amkuican  Institutk  of  Klectrical  En- 
gineers. Secretary,  F.  L.  Hutchinson.  33 
West  39th  St.,  New  York.  Board  of  direc- 
tors meets  monthly.  Sections  and  branches 
in  the  principal  electrical  centers  through- 
out the  country.  Pacific  Coast  Convention, 
Seattle,  Sept.   .'i-S. 

American  Physical  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University, 
Columbus,  Ohio. 

American  Society  for  Testing  Materi- 
als. Secretary-treasurer,  Edgar  Marburg, 
University  of  Pennsylvania,  Philadelphia. 

Arkansas  Association  of  Public  Utili- 
ty Operators.  Secretary-treasurer,  Roy  B. 
Fowles.   Pine  Bluff,  Ark. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  Secretary,  C.  E. 
Dustin,  62  Cedar  St.,  New  York. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  George  C.  Holber- 
ton,  San  Francisco,  Cal.  Annual  conven- 
tion, Hot  Springs,  Va.,  Sept.   4-7. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers.  Secretary,  W.  O.  Oschman, 
Oliver  Iron  &  Steel  Co.,  Pittsburgh,  Pa. 
Annual   convention,   Chicago,    Sept.    18-22. 

Association  of  Railv?ay  Electrical  En- 
gineers. Secretary-treasurer,  Jos.  A.  An- 
dreucetti,  Chicago  &  Northwestern  Railway. 
Chicago. 

Association  of  Railway  Telegraph  Su- 
perintendents. Secretary,  P.  W.  Drew, 
112   West    Adams    St.,    Chicago. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer, E.  Brettell,  Electric  Supply 
Company,   Ltd..   Vancouver,   B.   C. 

California  Electrical  Contractors'  As- 
sociation. Secretary,  James  Redpath,  505 
Rialto  Building,   San   Francisco,   Cal. 

Canadian  Electrical  Association.  Af- 
filiated with  N.  E.  L.  A.  Secretarv-treas- 
urer,  Alan  Sullivan,  Excelsior  Life  Build- 
ing,  Toronto,   Can. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
T.  P.  Kennedy,  900  15th  St.,  Denver,  Col. 
Annual    Meeting,    Glenwood    Springs,    Sept. 

Commercial  Section,  N.  E.  L.  A  Secre- 
tary, C.  A.  Littlefleld.  130  East  15th  St  , 
New  York. 

Eastern  New  York  Section,  N.  E  L  A 
Secretary,  J.  E.  Kearns,  General  Electric 
Company,  Schenectady,  N.  Y. 

Electrical  Contractors'  Association  of 
Connecticut.  Secretary,  George  M.  Chap- 
man,  Waterbury,    Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  D.  Temple, 
30  Foster  St.,  Worcester,  Mass. 

Electrical  Contractors'  Association  of 
State  of  Missouri.  Secretary,  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City,  Mo. 

Electrical  Contractors'  Association  of 
THE  State  of  Pennsylvania.  Secretary 
M.  G.  Sellers,  1518  Sansom  St.,  Philadel- 
phia. 

Electrical  Contractors'  Association  of 
Wisconsin  Secretary,  Albert  Petermann, 
626  Lloyd  St.,  Milwaukee,  Wis. 

Electrical  Dealers  and  Contractors' 
Association  of  Ontario.  Secretary  E  A 
Drury.    45   Montray   St.,   Toronto,   Can. 

Electrical  Manufacturers'  Club  Sec- 
retary, H.  B.  Crouse,  Crouse-Hinds  Co., 
Syracuse,  N.  Y. 

Electrical  Supply  Jobbers'  Association 
General  Secretary,  Franklin  Overbagh,   411  t 
South  Clinton  St.,  Chicago,  111.     Next  meet- 
ing, Cleveland,  Oct.  10-12. 

Electrical  Trades  Association  of  Can- 
ada. Secretary.  William  R.  Stavely,  Royal 
Insurance   Building,   Montreal,   Can. 

Electrical  Trades  Association  of  the 
Pacific  Coast.  Secretary,  Albert  H  Elli- 
ott, 34  Ellis  St.,  San  Francisco,  Cal 


Directory  of 

Electrical 
Associations 

Priiited  in  the  First  Issue  of  Each  Month 


Electric  Power  Club.  Secretary,  C.  H. 
Roth,  1410  West  Adams  St.,  Chicago. 

Electric  Vehicle  Association  of  Amer- 
ica. Affiliated  with  the  N.  E.  L.  A.  Secre- 
tary, A.  Jackson  Marshall,  29  West  39th 
St.,  New  York. 

Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
29  West  39th  St.,  New  York. 

Gas.  Electric  and  Street  Railway  As- 
sociation OF  Oklahoma.  Secretary-treas- 
urer,  Prof.   H.  V.   Bozell,  Norman,  Okla. 

GEORGIA  Electrical  Contractors'  Asso- 
ciation. Secretary,  Gadsden  Russell,  At- 
lanta, Ga. 

Illinois  Electric  Associ.\tion.  Secre- 
tary,  H.    B.   Chubbuck,    Peoria,    111. 

Illinois  Electrical  Contractors'  Asso- 
ciation. Secretary,  M.  L.  Blumenthal,  179 
West  V\^ashington  St.,  Chicago,   111. 

Illuminating  Engineering  Society. 
Secretary,  C.  A.  Littlefield,  15th  St.  and 
Irving  Place,  New  York.  Annual  conven- 
tion, Philadelphia,  Sept.  18,  19  and  20. 

Indiana  Electric  Light  Association 
Secretary,  Thomas  Donahue,  Lafayette, 
Ind. 

Indiana  State  Electrical  Contractors' 
Association.  Secretary,  George  Skillman, 
Indianapolis,  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary.  Homer  Kunz,  Toledo  Rail- 
ways &  Light  Co.,  Toledo,  Ohio. 

Institute  of  Operating  Engineers 
Secretary,  L.  Houmiller,  29  West  39th  St 
New  York. 

Institute  of  Radio  Engineers.  Sec- 
retary, David  Sarnoff,  111  Broadway,  New 
York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George 
Houston,  Tex.  Annual  convention,  Balti- 
more, Aug.    22-25. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre,  28  Victoria  St 
Westminster,  London,  S.  W.,  England.  ' 

Iowa  Section,  N.  E.  L.  A.  Secretary, 
W.  H.  Thomson,  Jr.,  Des  Moines,  Iowa. 

Iowa  Electrical  Contractors'  Associa- 
tion. Secretary,  M.  T.  Humphrey,  Water- 
loo, Iowa. 

Jovian  Order.  Jupiter  (president), 
Thomas  A.  Wynne,  Indianapolis,  Ind.  ;  Mer- 
cury (secretary),  E.  C.  Bennett,  Syndicate 
Trust  Building,   St.  Louis,   Mo. 

Kansas  Electrical  Contractors'  Asso- 
ciation. Secretary,  J.  A.  Mercer,  108  West 
Eighth  -Ave.,  Topeka,  Kan. 

Kansas  Gas,  Water,  Electric  Light 
and  Street  Railway  Association  Tem- 
porary secretary,  E.  A.  Wright,  Manhat- 
tan,  Kan. 

Kentucky  Association  of  Electrical 
Contractors.  Secretary,  Herbert  E.  Ot- 
tenheimer,  Louisville,   Ky. 

Louisiana  Electrical  Contractors'  As- 
OCIATION.  Secretary,  J.  J.  Ziegler,  227 
Bourbon   St.,  New  Orleans. 

Maine  Electric  Association.  Secretary- 
trea.surer,  Walter  S.  Wyman,  Waterville, 
Maine. 

Michigan  Section,  N.  E.  L  A  Secre- 
tary, Herbert  Silvester,  18  Washington 
Boulevard,  Detroit,  Mich. 

Minnesota  Electrical  Contractors'  As- 
sociation. Secretary,  G.  M.  Jones,  14 
Seventh  St.,  N.  Minneapolis,  Minn. 

Minnesota  Electrical  Association  Sec- 
retary, F.  R.  Porter,  St.  Cloud,  Minn. 

Mississippi  Electric  Associ.\tion.  Affil- 
iated with  the  N.  E.  L.  A.  Secretary-treas- 
urer, R.  H.  Smith,  Jackson,  Miss. 

Missouri  Association   of  Public  Utili- 
ties.      Secretary-treasurer,    F.    D.    Beards- 
lee,    Union    Electric    Light    &    Power    Co 
St.  Louis. 

National  Arm,  Pin  and  Bracket  Asso- 
ciation. Secretary,  J.  B.  Magers,  Madison, 
Ind. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,,  William 
L.   Smith,   Concord,   Mass. 


National  Electric  Light  Association 
lOxccutive  .secretary,  T.  C.  Martin,  33  West 
lytli  St..  New  York. 

National  Electrical  Contractors'  As- 
.sociATiON  OF  the  UNITED  STATES.  Secre- 
tary, George  H.  Duflield,  41  Martin  Build- 
ing, Utica,  N.  Y.  Next  meeting,  New  Or- 
leaii.s,  Oct.  10,  1917. 

NATIONAL  IOLECTRICAL  CREDIT  ASSOCIA- 
TION. Secretary,  B'rederic  P.  Vose,  134:j 
Marquette  Building,  Chicago. 

National  Pire  Protection  Association. 
Secretary  of  electrical  committee,  Ralph 
Sweetlaiid,   141   Milk  St.,  Boston,  Ma.ss. 

Nebraska  Section,  N.  10.  U.  A.  Secre- 
tary-treasurer, B.  E.  Kgan,  Room  201,  Union 
Pacific  Building,  Omaha,  Neb. 

New  JOngland  Electrical  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper,  60 
State  St.,   Boston,   Mass. 

New  England  Section,  Electric  Ve- 
hicle Association  of  America.  Secretary, 
L.  L.  Edgar,  39  Boylston  St.,  Boston,  Mass. 

New  England  Section,  N.  E.  L.  A.  Sec- 
retary, Miss  O.  A.  Bunsiel,  149  Tremont  St., 
Boston,  Mass.  Annual  meeting,  Pittsfleld, 
Oct.    17-20. 

New  Mexico  Electrical  Association. 
Secretary-treasurer,  E.  A.  Thiele,  Roswell, 
N.  M. 

New  York  Electrical  Credit  Associa- 
tion. Secretary,  Franz  Neilson,  120  Broad- 
way, New  York. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St., 
New  York. 

Northwest  Section,  N.  E.  L.  A.  Secre- 
tary, E.  H.  LaTourneau,  602  Electric  Build- 
ing, Portland,  Ore.  Annual  convention, 
Seattle,  Wash.,  September. 

Northern  White  Cedar  Association. 
Secretary,  R.  N.  Boucher,  743  Lumber  Ex- 
change, Minneapolis,  Minn. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill,  Greenville,  Ohio. 

Ohio  Society  of  Mechanical,  Electri- 
cal and  Steam  Engineers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus. 

Oregon  Electrical  Contractors'  Asso- 
ciation. Secretary-treasurer,  J.  W.  Ober- 
ender,   502   Dekum  Building,   Portland,  Ore. 

Pennsylvania  Electric  Association 
(State  Section  N.  E.  L.  A.).  Secretary- 
treasurer,  H.  N.  Miiller,  435  Sixth  Ave., 
Pittsburgh,  Pa.  Annual  convention,  Eagles 
Mere,  Sept.  5-8. 

Public  Service  Association  of  Vir- 
ginia. Secretary,  W.  J.  Kehl,  Virginia 
Railway  &  Power  Co.,  Richmond,  Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson,  West 
Virginia  Water  &  Electric  Co.,  Charleston, 
W.   Va. 

Railway  Signal  Association.  Secre- 
tary-treasurer, C.  E.  Rosenberg,  Times 
Building,    Bethlehem,    Pa. 

Rocky  Mountain  Association  of  Munic- 
ipal Electricians.  President,  Lawrence 
Stone,  Denver,  Col. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M.  Wakeman, 
29  West  39th  St.,  New  York. 

Society    for    the  Promotion    of    Bngi-   . 

neering  Education.  Secretary.  Dean  P.  L. 

Bishop,     University  of     Pittsburgh,     Pitts- 
burgh, Pa. 

South  Dakota  Electric  Light  Associa- 
tion. Secretary,  A.  H.  Savage,  Dakota 
Light  &  Power  Co.,  Flandreau,  S.  D. 

Southwestern  Section,  N.  E.  L.  A.  Sec- 
retary-treasurer, George  H.  Wygant, 
Tampa,   Fla. 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretary,  H.  S.  Cooper,  405 
Slaughter  Building,  Dallas,  Tex. 

Texas  State  Association  of  Electrical 
Contractors.  Secretary,  Eugene  Ashe, 
Dallas,   Tex. 

Tri-Statb  Water  &  Light  Association. 
Secretary-treasurer,  W.  P.  Steiglitz,  Co- 
lumbia,  S.   C. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer, C.   H.  West,  Rutland,  Vt. 

Virginia  State  Electrical  Contractors' 
Association.  Secretary,  E,  M.  Andrews, 
Richmond. 

Weste^in  Association  op  Electrical  In- 
spectors. Secretary,  W.  S.  Boyd,  175  Jack- 
son  Bldg.,  Chicago,  111. 

Western  Society  of  Engineers,  .E^lec- 
TRicAL  Section.  Secretar'y,  J.  H.  Warder, 
1737  Monadnock  Block,  Chicago. 

Wisconsin  Electrical  Association.  Sec- 
retary, George  Allison,  1410  First  National 
Bank  Building,  Milwaukee,  Wis.  Next 
meeting,  Waupaca,  Wis.,  Aug.   9-12. 
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Freedom  from  Labor  Troubles 

ELECTRIC  light  and  power  utilities  seldom  have 
labor  troubles  to  interrupt  their  highly  necessary 
public  service.  Their  position  is  in  strong  contrast  to 
that  of  transportation  companies,  which  at  the  present 
time  are  excessively  burdened  with  difficulties.  For- 
tunately for  central  station  companies  and  for  the  in- 
dustries and  communities  which  rely  upon  their  service, 
these  properties,  because  of  the  nature  of  their  physical 
plants,  do  not  have  to  depend  so  largely  upon  organized 
labor  as  do  the  railways  and  other  classes  of  industries. 
Although  relying  upon  the  loyalty  of  employees,  they 
are  able  to  look  to  a  large  extent  to  the  efficiency  of 
physical  elements  and  are  not  harried  by  questions 
affecting  labor  as  are  the  transportation  lines.  An- 
other circumstance  which  contributes  to  the  relative 
freedom  of  electrical  utilities  from  labor  complications 
is  that  their  business  is  so  stable  that  they  provide 
regular  employment  for  their  men  and  generally  avoid 
the  periods  of  shutdown  or  idleness  which  contribute 
to  dissatisfaction  and  breed  discontent  in  other  indus- 
tries. Employees  get  a  distinct  benefit  from  the  fact 
that  only  rarely  is  their  business  subject  to  depression, 
and  that,  on  the  contrary,  the  volume  of  it  is  usually 
maintained,  if  not  increased,  no  matter  what  condi- 
tions prevail  in  the  country  at  large. 


Cost-Keeping  the  Foundation  of  Business 

FOR  two  predominant  characteristics  in  its  work  the 
Federal  Trade  Commission  is  entitled  to  the  grati- 
tude of  businessmen:  First,  for  arousing  an  interest 
in  the  vital  subject  of  cost-keeping,  and  second,  for 
the  constructive  policy  which  has  its  fruit  in  the  sys- 
tems of  accounts  just  issued  by  the  commission  for  the 
benefit  of  manufacturers  and  retail  merchants.  By  his 
frequent  addresses  before  business  organizations  Chair- 
man Hurley  has  wisely  prepared  the  ground  for  the 
adoption  of  better  accounting.  Associations  in  the 
electrical  industry  are  developing  accounting  systems 
which  will  apply  specifically  the  principles  recommended 
so  earnestly  by  the  commission.  The  result  will  be  that 
the  electrical  man  will  know  definitely  whether  he  is 
fooling  himself  on  costs,  as  Mr.  Debevoise  expresse:!  it 
in  his  article,  which  was  published  in  last  week's  i.>~^ue, 
and  his  own  restraining  judgment  will  keep  him  from 
persistence  in  a  policy  which  can  lead  to  only  one  end. 
Some  of  those  who  are  in  the  manufacturing,  jobbing, 
contracting  and  retailing  parts  of  the  industry  are  not 
directly  associated  with  the  organized  efforts  now  under 
way  to  perfect  cost-accounting.     For  them  the  systems 


which  have  been  compiled  by  the  federal  commission 
with  real  solicitude  for  the  welfare  of  business  will  be 
very  helpful.  And  for  all  who  are  concerned  in  the 
maintenance  of  proper  principles  which  will  substitute 
solid  fact  for  speculation,  the  pamphlets  of  the  com- 
mission have  a  clear,  practical  value.  The  commission 
does  not  go  to  business  and  say  bluntly :  "Your  accounts 
must  conform  to  this  system."  It  submits  its  case  with 
the  moderate  statement  that  "a  man  who  knows  where 
he  stands  day  by  day  is  very  much  less  likely  to  make 
a  failure  of  his  business  than  one  who  is  directing  his 
business  by  guesswork."  If,  in  this  time  of  great  pros- 
perity in  the  electrical  industry,  cost-accounting  shall 
be  recognized  as  absolutely  essential  to  profit,  there 
will  be  a  sure  foundation  for  the  larger  business  of  the 
future.  And  no  man  or  institution  can  afford  not  to 
provide  this  solid  foundation. 


Emergency  Radio  Service  on  Shipboard 

A  FEW  weeks  ago  the  Department  of  Commerce, 
^^  which  controls  the  federal  inspection  of  wireless 
telegraph  stations,  issued  a  circular  letter  calling  at- 
tention to  the  need  of  providing  spare  parts  for  use  in 
case  of  breakdown.  An  instance  was  cited  in  which 
a  coastwise  vessel  was  forced  to  go  two  and  a  half  days 
without  radio  service  because  of  the  lack  of  a  detector 
crystal  for  replacement.  The  letter  from  the  Depart- 
ment of  Commerce  points  out  further  that  the  operator 
was  unable  to  improvise  a  detector  from  the  materials 
at  hand. 

A  condition  in  which  the  operation  of  a  wireless  tele- 
graph outfit  must  be  entirely  suspended  on  account  of 
the  lack  of  a  spare  bit  of  carborundum  is  not  healthy. 
That  it  can  exist  reflects  no  credit  upon  either  the 
operator  himself,  the  company  which  trained  and  em- 
ployed him,  or  the  naval  examiners  who  granted  his 
license  certificate.  This  is  quite  over  and  above  that 
part  of  the  responsibility  of  the  operating  company 
which  requires  the  supply  of  sufficient  and  suitable  spare 
parts.  The  point  concerned  is  the  inability  of  the 
operator  to  construct  a  temporary  detector  of  at  least 
enough  sensitiveness  and  reliability  to  keep  the  ship 
radio  in  operation. 

It  is  a  notable  fact  that  the  operating  personnel  of 
our  merchant  ships,  or  at  least  a  large  part  of  it,  is 
constantly  changing.  New  operators  are  being  licensed 
daily;  they  are  trained  to  understand  the  workings  of 
modern  radio  apparatus,  but  have  as  a  rule  practically 
no  knowledge  of  the  older  instruments  which  have  been 
displaced.  Their  training,  furthermore,  is  usually  of 
the  kind  directed  toward  obvious  and  mechanical  re- 
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suits  of  various  manipulations,  rather  than  toward  the 
true  functional  performance  of  the  several  instruments 
in  their  charge.  All  this  is  unfortunate,  for  it  leads 
to  just  such  failures  in  emergency  as  that  outlined 
by  the  Department  of  Commerce. 

Had  the  operator,  who  was  forced  to  sit  idly  by  his 
dead  receiver  because  the  crystal  had  been  stolen, 
known  a  little  of  what  expedients  were  made  use  of  in 
the  early  years  of  wireless  telegraphy  there  would  have 
been  no  failure  to  protect  his  ship  by  radio  service. 
Two  needles  and  a  pencil,  a  knife-blade  and  a  broken 
incandescent  lamp,  a  piece  of  dry-cell  carbon  and  an 
iron  wire — any  of  these  could  be  used  as  a  microphonic 
detector  which  would  take  the  place  of  the  crystal  and 
receive  signals  from  50  to  100  or  more  miles.  Surely 
these  simple  materials  were  available  to  the  stranded 
operator,  and  certainly  the  receiving  range  to  be  ob- 
tained by  their  use,  even  though  limited,  was  worth 
striving  for.  The  student  of  the  literature  of  wireless 
telegraphy  would  never  be  at  a  loss  for  a  simple  but 
useful  detector;  the  man  who  recognizes  not  only  effects 
but  also  the  reasons  for  them  is  needed  as  much  in  the 
practice  of  radio-telegraphy  as  in  other  fields  of  applied 
science.  Wireless  operators  on  ships  should  have  better 
training;  their  instruction  should  be  carried  on  beyond 
the  point  which  permits  them  barely  to  secure  a  govern- 
ment license  to  hold  a  position. 


Graphical  Solutions  of  Transmission  Line 
Problems 

IN  the  work  of  estimating  on  the  cost  of  power  trans- 
mission there  are  certain  factors  which  can  be  esti- 
mated at  once,  at  so  much  per  mile,  with  reasonable  pre- 
cision, when  the  preliminaries  are  settled.  Thus,  the 
costs  of  right-of-way,  towers,  insulators  and  erection 
can  be  approximated,  by  experience,  with  the  district 
and  the  general  character  of  the  line  in  view.  The  cost 
of  the  conductor,  however,  depends  not  only  upon  the 
cost  of  metal  at  the  place  of  erection;  but  also  upon 
the  electrical  conditions  of  the  problem.  These  include 
the  power  delivered,  the  distance,  the  percentage  power 
loss,  the  power  factor  of  the  load,  and  the  voltage  of  de- 
livery. The  formula  employed,  when  the  effects  of  dis- 
tributed capacity  and  of  pressure  regulation  are  ignored, 
is  a  comparatively  simple  one ;  but  even  with  the  aid  of 
a  slide  rule,  the  computation  takes  time,  and  there  is 
always  a  chance  of  making  a  mistake,  especially  when 
the  business  man  is  hurling  a  running  fire  of  questions 
at  the  anxious  computer,  and  a  large  sum  of  money  is 
involved  in  the  solution.  In  such  cases,  a  computing  ma- 
chine, which  would  have  the  entering  data  marked 
down  on  levers,  and  give  the  result  on  turning  a  soulless 
crank,  would  be  a  positive  boon. 

An  ingenious  substitute  for  the  aforesaid  machine,  is 
offered  in  the  graphical  chart  by  T.  A.  Wilkinson,  found 
elsewhere  in  this  issue.  The  pencil  makes  a  zigzag 
track  across  the  diagram,  pausing  at  the  assigned  mile- 
age, voltage,  energy  loss,  power  factor,  and  delivered 
power.     At  the  end  of  the  journey  the  total  required 


weight  of  copper  or  of  aluminum  is  indicated,  and  the 
path  of  the  pencil  is  easily  checked.  After  a  little  prac- 
tice the  whole  run  can  be  made  in  less  than  half  a  min- 
ute. It  is  true  that  the  result  obtained  may  have  to 
be  revised  somewhat,  on  account  of  capacity  effects  on 
long  lines,  especially  with  low  power  factors;  but  these 
are  matters  of  detail  which  can  be  adjusted  at  leisure. 
The  main  object  is  to  obtain  a  first  approximation 
swiftly  and  with  but  little  danger  of  making  a  mistake. 
An  interesting  fact  is  brought  out  by  the  article; 
namely,  that  when  a  three-wire,  three-phase  line  has 
been  worked  out,  and  the  result  obtained  in  thousands 
of  pounds  of  copper,  one-third  more  must  be  added  if  a 
fourth  wire  is  added,  in  order  to  change  from  three- 
phase  to  a  pair  of  two-phase  circuits.  The  saving  in 
copper,  of  one-quarter  of  the  two-phase  allowance,  made 
by  adopting  the  three-phase  system,  is  thus  clearly 
brought  out. 


Central  Heating  Service 

MOST  electric  supply  companies  look  on  the  aux- 
iliary heating  business  as  a  burden,  if  they 
have  to  undertake  it,  and  while  in  rare  instances  it 
proves  profitable  it  oftener  has  been  of  very  dubious 
value.  0.  M.  Rau  in  a  brief  paper  in  a  recent  issue 
looks  at  the  situation  from  the  reverse  side — the  pro- 
duction of  electricity  as  an  incidental  to  central  sta- 
tion heating.  This  is  an  entirely  different  matter,  since 
when  the  supply  of  steam  from  a  central  plant  can 
be  made  remunerative  from  the  heating  standpoint, 
the  generating  sets  which  serve  as  reducing  valves 
from  the  high  pressure  boilers  may  be  made,  under 
favorable  circumstances,  a  source  of  profit.  We  make 
this  qualification  because  it  seems  to  be  the  fact  that 
combined  heating  and  electrical  plants,  whichever 
element  predominates,  are  successful  only  in  propor- 
tion to  the  skillful  adaptation  of  the  means  to  the 
situation.  If  it  chances  that  an  electric  central  sta- 
tion has  good  customers  for  steam  heat  within  easy 
reach  where  supply  will  not  involve  too  heavy  invest- 
ment, well  and  good;  while  if  a  heating  company  is  so 
situated  that  it  can  find  an  easy  market  for  electrical 
energy,  it  may  be  made  a  valuable  by-product. 

The  crux  of  the  matter  in  either  case  is  whether  the 
nature  and  amount  of  the  extra-territorial  demand, 
so  to  speak,  is  such  that  it  can  be  fully  supplied  with- 
out material  loss  of  efficiency  in  the  regular  output 
or  in  the  organization  of  the  business.  In  the  ex- 
ample before  us  there  is  a  demand  from  the  central 
electric  system  for  all  the  energy  that  the  heating 
plant  can  supply  in  the  course  of  its  normal  business. 
Consequently  the  electrical  by-product  is  a  good  and 
profitable  one.  The  key  to  success  in  this  and  similar 
cases  is  in  close  and  shrewd  attention  to  the  local 
conditions  of  fuel  supply.  Nothing  but  this  can  make 
a  central  heating  plant  successful,  with  or  without 
incidental  electricity.  On  the  other  side,  steam  heat- 
ing from  a  plant  fundamentally  electrical,  is  profit- 
able only  upon  similar  conditions  of  minute  care  of 
costs.     Neither  seems  to  be  a  really  natural  combina- 
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tion,  for,  broadly,  the  locations  of  maximum  economy 
for  an  electrically  central  station  and  for  a  general 
heating  plant  do  not  coincide.  In  so  far  as  they  can 
be  made  to  do  so  a  combination  will  work  well,  and 
modern  facilities  for  electrical  transmission  help  out 
the  situation.  But,  speaking  generally,  the  circum- 
stances which  are  favorable  to  a  real  success  are  spe- 
cial rather  than  general,  and  the  Milwaukee  plant 
is  to  be  congratulated  both  on  its  good  fortune  and  its 
good  management. 


A  Power  Plant  of  Unique  Design 

THE  power  plant  of  the  Ford  Motor  Company  de- 
scribed in  the  current  issue  is  remarkable  not 
only  on  account  of  its  immense  size  for  direct-current 
operation  but  as  well  on  account  of  peculiarities  of  gen- 
eral design  and  of  details  which  render  it  unusual.  In 
the  first  place  it  is  easily,  with  a  rating  of  65,000  kw., 
one  of  the  largest  direct-current  installations  in  the 
world.  Secondly,  it  is  remarkable  in  that  it  employs  a 
composite  gas  engine  and  steam  engine  to  operate  its 
generators.  The  typical  set  consists  of  a  4000-kw.,  250- 
volt,  direct-current  dynamo  operated  from  the  one  end 
by  a  3300-hp.,  two-cylinder,  four-stroke-cycle  gas  engine, 
and  from  the  other  end  by  a  tandem  compound  Corliss 
engine  of  similar  rating.  This  particular  combination 
produces  certain  important  economies  in  operation  and 
incidentally  leads  to  some  effective  and  highly  ingenious 
modifications  of  controlling  devices.  The  immense  man- 
ufacturing plant  which  this  station  serves  calls  for  so 
intricate  a  feeding  system  that  the  switchboard  required 
is  of  extraordinary  dimensions  and  the  switching  sys- 
tem must  be  safeguarded  with  extreme  care  to  preserve 
the  absolutely  necessary  continuity  of  service.  Any 
serious  interruption  in  any  part  of  the  motor  plant 
would  necessarily  be  little  less  than  a  calamity  in  its 
effect  up'.n  output. 

Ordinarily  a  plant  of  such  great  magnitude  would  be 
of  polyphase  design  with  turbo-generators  as  the  source 
of  power.  But  in  this  instance  the  conditions  were  pe- 
culiar in  that  water  for  the  boilers  and  condensers  was 
difficult  to  obtain  in  adequate  quantity.  This  lack  of 
water  seems  to  have  been  the  determining  factor  in 
the  rather  extraordinary  final  design.  It  would  be  most 
interesting  to  know  the  tentative  calculations  which  led 
up  to  the  present  choice  of  the  equipment  and  the  oper- 
ating costs  actually  reached  in  gas  operation  thus  rein- 


forced by  steam  only  to  the  amount  rendered  necessary 
by  the  condition  of  load.  By  using  co-operating  prime 
movers  on  each  unit  some  important  thermal  economies 
are  made  possible.  The  cooling  water  from  the  gas 
engines,  including  even  that  for  the  piston  rods,  valve 
boxes  and  main  bearings,  emerging  at  a  temperature 
of  about  175  deg.  Fahr.  is  used  directly  for  the  boiler 
feed  and  the  factory  supply  of  hot  water.  Thus  a  part, 
and  no  small  part,  of  the  otherwise  inevitable  heat  loss 
in  the  engines  is  recouped. 

But  this  is  only  a  small  portion  of  the  thermal  gain. 
The  exhaust  gases  from  the  cylinders  leave  them  at 
about  1100  deg.  Fahr.  and  pass  immediately  to  the  work 
of  superheating  the  steam  between  the  high  and  low 
pressure  cylinders.  Thence  it  goes  to  the  task  of  jacket- 
ing the  steam  cylinders,  and  finally,  before  reaching  the 
stack,  it  operates  an  economizer  in  the  feed-water  sys- 
tem, - 

Records  of  the  final  temperature  of  the  gases  en- 
tering the  stack  are  not  given,  but  it  is  evident  that 
the  resulting  saving  of  fuel  on  the  steam  end  must  be 
considerable.  To  harmonize  the  operation  of  the  two 
prime  movers  some  ingenious  provisions  are  made,  in 
particular  the  coupling  of  the  ignition  circuit  to  the  cir- 
cuit breakers  in  such  wise  that  sudden  loss  of  load 
instantly  breaks  the  ignition  circuit  and  actuates  the 
gas  throttle  magnet  to  cut  off  the  supply.  Then  the 
steam  engine  governor  does  the  rest.  In  fact  if  things 
in  any  way  go  wrong  on  the  gas  side,  the  steam  side 
automatically  comes  to  the  rescue. 

The  circuit  breakers  for  the  machines  are  fitted  both 
for  remote  control  by  motors  and  for  manual  operation 
if  required,  the  latter  being  arranged  with  mechanical 
interlocking,  so  that  the  equalizer,  positive  and  negative 
contacts  can  be  closed  only  in  the  correct  order.  There 
is  also  a  complete  automatic  mechanism  for  control  of 
the  paralleling  of  the  generators,  so  that  no  machine 
can  possibly  be  put  in  circuit  save  when  it  is  at  the 
proper  speed  and  voltage  to  take  up  its  load  safely  and 
easily. 

Some  idea  of  the  feeder  system  for  this  immense 
plant  may  be  gained  from  the  fact  that  fifty  pairs  of 
1,000,000  circ.  mil  cable  are  already  installed  on  roof 
racks,  with  room  for  forty  additional  pairs,  while  the 
weight  of  the  feeder  copper  to  the  distribution  centers 
rises  to  about  330,000  lb.  As  a  whole  the  plant  gives 
startling  evidence  of  the  magnitude  to  which  motor 
drive  rises  in  a  great  modern  engineering  works. 


IN  the  engineering  number  of  the 
Electrical  World  for  August,  which 
appears  next  week,  a  leading  article  will  present  an 
account  of  an  investigation  of  feeder  arrangements  and 
the  disposition  of  copper  in  the  Edison  three-wire  distri- 
bution system  serving  the  business  district  of  a  large 
city.  Another  engineering  article  in  this  Aug.  19  num- 
ber will  present  a  study  of  the  strength  of  splices  in 
overhead  copper  lines.  In  addition  to  other  leading  ar- 
ticles and  news  features,  the  issue  will  also  include  the 
regular  departments  devoted  to  station  operating  prac- 


The  Coming  Issues  **^^.»  commercial  and  business  policy,  and 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii  wiring  and  illumination  topics.  The  is- 
sue of  the  Electrical  World  for  Aug.  26,  the  fourth 
number  of  the  month,  will  contain  articles  and  features 
on  commercial  practice,  with  particular  reference  to  the 
opening  of  the  fall  lighting  season  and  including  illus- 
trated accounts  of  important  lighting  installations.  The 
second  number  of  Electrical  Merchandising,  the  new 
monthly  magazine  which  extends  to  the  electrical  trade 
the  editorial  service  of  the  Electrical  World  organiza- 
tion, will  be  issued  on  Aug.  15. 
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Chronicle  of  Events 
of  the  Industry  and 
of  Important  Move- 
ments  in   the   Field 


NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and   Societies 


FAN  STOCKS  EXHAUSTED  BY 

CENTRAL  WEST'S  HOT  SPELL 

From  Detroit  to  Omaha  and  from  St.  Paul  to  Kansas 
City  Dealers  Report  the  Biggest  Fan  Business 
in     Years — Factories     Rush     Special 
Orders    by    Express 

The  phenomenal  spell  of  hot  weather  which  has  pre- 
vailed throughout  the  Middle  West  for  the  last  thirty 
days — during  which  temperatures  of  103  and  105  deg. 
Fahr.  were  reported  from  cities  and  towns  in  the  Missis- 
sippi Valley — resulted  in  an  unprecedented  shortage  of 
electric  fans  throughout  the  territory  in  the  grip  of 
the  prolonged  hot  wave. 

There  were  practically  no  electric  fans  to  be  had  in 
the  Central  West  by  the  middle  of  the  present  week. 
Jobbers'  and  dealers'  stocks  from  Detroit  to  Omaha  and 
from  St.  Paul  to  Kansas  City  were  either  entirely  gone 
or  depleted  to  a  state  where  nothing  but  the  odds  and 
ends  of  a  fan  stock  remained.  In  fact,  several  jobbers 
in  the  Central  territory  declared  that  if  they  had  had 
2000  fans  in  stock  on  Aug.  8  they  could  have  sold  prac- 
tically all  of  them  before  nightfall.  In  some  instances 
tan  orders  not  subject  to  cancellation  were  being  taken 
by  dealers.  Express  shipments  from  fan  factories  work- 
ing on  special  orders  were  being  resorted  to.  In  other 
instances  jobbers  were  flatly  refusing  to  accept  fan  or- 
ders. Taken  all  in  all,  the  fan  business  from  the  job- 
bers' viewpoint  was  unprecedented. 

Biggest  Fan  Business  Since  1911 
The  year  1916  was  the  first  active  fan  year  since  1911. 
Moreover,  the  present  season's  business  exploded  the 
previously  existing  belief  that  if  fans  did  not  move  out 
of  jobbers'  stocks  before  July  10  the  majority  of  them 
would  have  to  be  carried  over  to  the  following  season. 
In  some  quarters  the  belief  is  advanced  that  the  experi- 
ence of  this  season's  exceptional  sale  will  tend  to  staple- 
ize  the  fan  business  and  make  it  more  nearly  an  all- 
year-'round  proposition,  instead  of  simply  a  mid-sum- 
mer rush.  The  people  who  advance  this  opinion  say 
that  it  has  been  the  dealers'  practice  to  sign  fan  con- 
tracts in  January,  and  then  to  put  off  ordering  any  fans 
until  the  hot  weather  is  upon  them.  This  program  is, 
of  course,  expensive,  since  it  involves  telephone  and 
telegraph  orders  and  expensive  rush  shipments. 

The  inability  of  the  trade  to  meet  demands  for  fans 
this  year  will,  it  is  thought,  tend  to  discourage  this  last- 
minute  ordering  and  shipping,  and  encourage  earlier 
purchases,  especially  on  the  part  of  the  progressive  deal- 
ers who  like  to  supply  customers  from  stock.  Increas- 
ing winter-time  uses  of  fans  for  clearing  frosted  win- 
dows and  for  increasing  the  radiation  from  steam  and 
hot-water  radiators  are  also  cited  as  factors  which  will 
influence  this  change. 

This  view  is  not  shared  universally,  however,  for 
there  are  some  who  do  not  believe  that  dealers  can  be 
induced  to  purchase  fans  in  advance  of  hot  weather. 
The  belief  that  next  year  will  be  another  active  fan 
year  for  the  manufacturers,  at  least,  is  prevalent 
throughout  the  territory,  since  all  jobbers  and  some 
dealers  will  be  laying  in  full  fan  stocks.  The  number 
of  fans  to  be  carried  over  by  the  trade  this  year  is  at 
an  almost  irreducible  minimum. 


Most  jobbers  reported  that  the  best  seller  this  year 
was  the  12-in.  alternating-current  oscillating  fan,  but 
stated  that  the  small  low-priced  units  had  also  found 
increasing  popular  favor.  Firm  prices  have  character- 
ized the  business  this  year  because  the  demand  was  too 
great  to  warrant  any  campaign  with  price  cutting. 

Reports  from  Leading  Jobbers 

According  to  H.  L.  Grant,  sales  manager  of  the  West- 
ern Electric  Company,  Chicago  has  been  the  best  fan 
market  in  the  Middle  West.  Fans  have  been  called  in 
from  a  number  of  jobbers  in  neighboring  cities  and  in 
spite  of  this  there  has  been  a  demand  greatly  in  excess 
of  the  supply.  Last  year  the  Western  Electric  Company 
had  to  carry  about  $20,000  worth  over  the  winter,  and 
the  same  condition  prevailed  the  winter  before  and  also 
the  winter  before  that.  The  company  named  sold  prob- 
ably 100  per  cent  more  fans  this  year  than  last,  but  the 
number  of  fans  which  were  distributed  to  the  retail 
buyers  was  probably  500  or  600  per  cent  greater  than 
last  year,  since  the  dealers  carried  over  considerable 
numbers.  The  Western  Electric  Company  is  not  buying 
any  more  fans  for  this  season  as  the  fan  season  is  con- 
sidered over  by  Aug.  1  from  the  jobber's  viewpoint. 

The  Central  Electric  Company  of  Chicago  sold  5000 
fans  this  year  and  could  have  sold  2000  more  12-in.  os- 
cillators if  they  had  been  available.  In  an  attempt  to 
fill  orders  that  came  early  in  August  some  fans  were 
shipped  even  from  Atlanta,  Ga.,  delivery  from  other 
sources  being  out  of  the  question. 

The  Illinois  Electric  Company  reported  an  exception- 
ally large  volume  of  business  for  this  year,  some  of  its 
fans  going  to  other  jobbers  as  well  as  to  dealers.  By 
the  middle  of  the  week  all  of  its  stock  except  some  odds 
and  ends  was  gone  and  while  a  few  warehouse  ship- 
ments were  still  arriving  the  demand  exceeded  the  pos- 
sible supply.  It  was  expected  that  only  the  cancella- 
tions arriving  with  cooler  weather  could  relieve  the  sit- 
uation. 

The  B,  R,  Electric  Company  of  Kansas  City  sold  3000 
fans  this  year,  representing  an  increase  of  150  per  cent 
over  last  year's  business.  This  company's  July  busi- 
ness was  more  than  double  that  of  all  previous  1916  or- 
ders. In  the  Kansas  City  territory  the  use  of  ceiling 
fans  which  a  few  years  ago  appeared  to  give  way  to  os- 
cillators, is  again  on  the  increase  and  the  entire  stock 
of  these  was  gone  early.  Eight-inch  and  9-in.  fans 
proved  more  active  this  year  than  the  12-in.  and  16-in. 
oscillators. 

Northwest  Shared  in  Demand 

Even  as  far  north  as  St.  Paul,  Minn.,  the  fan  trade 
was  brisk,  as  is  indicated  by  the  fact  that  the  North- 1 
western  Electric  Equipment  Company  sold  2200  fans] 
which  represented  its  entire  stock  except  a  few  220- 
volt  units.  When  this  company  tried  to  replenish  its  I 
stock  deliveries  of  four  to  six  weeks  were  quoted.  The! 
fan  season  in  the  Northwest  territory  was  characterized! 
as  a  wonderfully  successful  one  for  both  jobber  and] 
dealer. 

The  Electric  Appliance  Company  of  Chicago  disposed! 
of  its  entire  stock  totalling  100  per  cent  more  fans  than! 
it  sold  altogether  last  year.     Four  weeks'  delivery  was! 
quoted  on  late  July  orders  sent  to  the  fan  factories. 
The  Mid-West  Electric  Company  of  Omaha  sold  2000 


August  12,  1916 


ELECTRICAL    WORLD 


309 


fans,  an  increase  of  500  per  cent  over  its  last  year's 
business,  cleaning  out  practically  its  entire  stock.  In 
the  Omaha  territory  the  10-in.  four-blade  non-oscillat- 
ing fan  proved  the  popular  choice  and  the  12-in.  os- 
cillators were  the  last  to  move  out  of  stock. 

On  Aug.  8  the  fan  season  w^as  thought  to  be  prac- 
tically over  in  the  Omaha  district.  The  fan  business 
of  the  Wesco  Supply  Company  amounted  to  10,000  fans 
this  year  as  against  1200  last  year.  In  addition  to  this 
the  company  reported  that  2000  more  could  have  been 
disposed  of.  Although  the  large  oscillating  fans  were 
in  active  demand  the  increasing  importance  of  the 
smaller  types  of  fan  in  the  field  was  very  noticeable. 
The  Miller-Shelton  Electric  Company  of  Detroit  re- 
ported its  entire  stock  sold  out. 

At  Milwaukee  the  Julius  Andrae  &  Sons  Company 
this  year  sold  more  fans  than  it  had  handled  in  any 
previous  year  of  its  history.  On  Aug.  8  the  Andrae 
Company  still  had  a  few  fans  in  stock.  The  company's 
orders  for  this  year's  business  had  been  large  and  it 
had  carried  over  some  fans  from  previous  seasons.  The 
8-in.  oscillator  moved  most  actively. 


AMERICA'S  ELECTRICAL  WEEK 

PLANS 

Prize  Winning  Poster  Which  Will  Be  the   Official 

Design  of  the  Week  Chosen  and  Literature 

Being  Prepared  for  Committees 

Building  on  past  experiences,  the  plans  of  The  Society 
for  Electrical  Development  have  been  perfected  for 
America's  Electrical  Week,  Dec.  2-9,  1916.  Local  com- 
mittees of  representative  electrical  men  have  been  or- 
ganized in  286  cities.  The  immediate  plans  include  the 
issuance  of  several  "How  to"  booklets  detailing  the 
many  things  that  can  be  done  by  individuals,  commit- 
tees, associations  and  electrical  concerns  to  take  advan- 
tage of  the  national  campaign. 

Next  week  an  attractive  booklet  will  be  issued  out- 
lining the  work  that  may  be  done  by  the  industry  in 
general  and  presenting  the  preliminary  plan  of  action. 
The  relationship  between  the  various  organizations  will 
be  shown  and  their  various  duties  designated.  Pub- 
licity campaigns  for  popularizing  America's  Elec- 
trical Week  will  be  outlined  This  "Facts"  booklet 
will  be  distributed  to  25,000  men  interested  in  making 
this  campaign  a  success.  It  is  not  intended  for  the  ex- 
clusive use  of  electrical  men,  but  will  be  of  general 
interest. 

The  $1,000  prize-winning  poster  will  be  reproduced 
on  the  cover  of  this  book.  As  announced,  nearly  800 
designs  were  submitted  and  the  task  of  the  judges  was 
not  an  easy  one  to  select  a  poster  which  would  embody 
the  thought  of  electric  service.  This  poster  will  be  the 
official  design  of  the  America's  Electrical  Week  cam- 
paign. It  will  be  reproduced  hundreds  of  millions  of 
times  on  everything  from  a  poster  stamp  to  a  billboard. 

Committeemen  in  active  charge  of  the  various  local 
plans  will  be  supplied  with  the  "Committeemen's  Hand 
Book."  This  will  be  issued  about  Sept.  1.  Ideal  com- 
munity celebration  and  sales  campaigns  for  cities  of 
10,000  or  less,  10,000  to  50,000  and  100,000  and  more 
population  have  been  analyzed  and  plans  to  fit  the  vari- 
ous conditions  have  been  mapped  out.  Directions  are 
given  in  detail. 

A  "cash  in"  booklet — the  third  of  a  series — follows 
the  "Committeemen's  Hand  Book"  but  goes  into  minute 
detail  in  outlining  how  the  individual  manufacturer, 
jobber,  central  station,  contractor  and  dealer  may  par- 
ticipate with  benefit. 

Booklets  will  also  be   issued  and  mailed  which  will 


tell  how  to  put  on  electric  shows,  electric  sign  and 
American  flag  campaigns,  electric  parades,  etc.  The 
"How  to"  booklets  of  all  descriptions  will  be  free. 

A  feature  of  the  work  of  the  Society  will  be  the  pub- 
lication of  two  papers  to  be  known  as  the  "Electrifier" 
and  the  "Exciter."  The  former  is  designed  to  be  es- 
pecially helpful  to  local  committeemen  while  the  "Ex- 
citer"  will   give   the   news    regarding   America's   Elec- 


PRIZE-WINNING    POSTER 

trical  Week  to  all  the  men  in  the  industry.  The 
purpose  of  both  is  to  be  as  helpful  as  possible  in  every 
way  and  to  bring  the  work  throughout  the  country  be- 
fore the  attention  of  everyone  interested. 

As  evidence  of  the  general  interest  in  America's 
Electrical  Week  the  society  states  that  four  mag- 
azines. Collier's,  Scientific  American,  Scribner's  and 
Leslie's  will  issue  special  electrical  numbers  or  sections 
on  Dec.  2. 

The  Society  for  Electrical  Development  has  increased 
its  working  force  and  is  now  said  to  have  one  of  the  best 
publicity  and  sales  staffs  in  the  country  working  to  as- 
sist the  industry  in  making  America's  Electrical  Week 
bigger  and  better  in  every  way  than  Electrical  Pros- 
perity Week  of  last  year. 


PACIFIC  COAST  CONVENTION  OF 

A.  I.E.E. 

Joint  Session  Will  Be  Held  with  Northwest  Electric 

Light  and  Power  Association  During  One 

Day  of  the   Convention 

As  previously  announced,  the  Pacific  Coast  Conven- 
tion of  the  American  Institute  of  Electrical  Engineers 
will  be  held  in  Seattle,  Wash.,  Sept.  5  to  9,  1916.  The 
technical  program  has  been  completed  and  is  as  follows: 

Sept.  5. — Registration ;  Address  of  Welcome ;  Address 
by  President  H.  W.  Buck;  "A  Distributing  Sy.stem  for 
Domestic  Power  Service  from  Commercial  and  Engi- 
neering Standpoints,"  by  Carl  H.  Hoge  and  Edgar  R. 
Perry;  "Some  Features  of  Domestic  Electric  Cooking 
and  Heating,"  by  H.  B.  Pierce;  "Temperature  Rise  of 
Insulated  Lead  Covered  Cables,"  by  Richard  C.  Powell. 

Sept.  6. — "Inductive  Interference  as  a  Practical  Prob- 
lem," by  A.  H.  Griswold  and  R.  W.  Mastick;  "Testing 
for  Defective  Insulators  on  High-Tension  Transmission 
Lines,"  by  B.  G.  Flaherty;  "The  High  Voltage  Po- 
tentiometer," by  Harris  J.  Ryan;  "An  Artificial  Trans- 
mission Line  with  Adjustable  Line  Constants,"  by  C. 
E.  Magnusson  and  S.  B.  Burbank. 
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Sept.  7. — The  projrram  for  both  the  morning  and  af- 
ternoon sessions  for  Thursday  will  be  supplied  by  the 
Northwest  Electric  Lij^ht  and  Power  Association.  At 
the  eveninjr  session  the  following  lecturer  are  scheduled: 
"The  Enjjineer  and  the  Public,"  by  Henry  Suzzallo, 
president,  University  of  Washington;  "Illumination  of 
the  Panama-Pacific  Exposition,"  by  W.  D'A.  Ryan. 

Sept.  8. — "Characteristics  of  Admittance  Type  of 
Wave  Form  Standard,"  by  Frederick  Bedell;  "Insula- 
tor Failures  Under  Transient  Voltages,"  by  W.  D. 
Peaslee. 


York,  Sept.  29  to  Oct.  1 ;  Boston  and  Lynn,  Oct.  2 ; 
Schenectady,  Oct.  3;  Buffalo  and  Niagara  Falls,  Oct.  4; 
Cleveland,  Oct.  5;  Chicago,  Oct.  6. 


Refund  for  N.  E.  L.  A.  Exhibitors 

The  exhibition  committee  of  the  National  Electric 
Light  Association  met  at  the  offices  of  the  association 
-on  July  27  for  the  election  of  officers  for  the  year.  The 
members  in  attendance  were  Chairman  K.  W.  Perry, 
Frank  H.  Gale,  S.  E.  Doane,  J.  C.  McQuiston,  J.  Mus- 
tard and  Secretary  H.  G.  McConnaughy.  J.  M. 
Perry  of  H.  W.  Johns-Manville  Company  was  re-elected 
•chairman,  Frank  H.  Gale  of  the  General  Electric  Com- 
pany, treasurer,  and  H.  G.  McConnaughy,  secretary. 

A  large  amount  of  business  was  transacted  by  the 
<;ommittee  but  the  most  important  item  that  presented 
itself  was  the  surprise  in  store  for  the  exhibitors  at  the 
Chicago  exhibition  this  year.  In  spite  of  many  ex- 
penses the  committee  has  found  that  these  are  well 
"within  its  carefully  made  estimates,  and  under  these 
circumstances  it  is  issuing  to  all  the  Class  D  members 
who  exhibited,  the  notification  that  it  has  decided  to 
return  to  each  exhibitor  15  per  cent  of  the  amount  paid 
by  him  for  exhibition  space.  This  dividend,  which  is 
of  a  kind  that  is  exceedingly  rare  in  such  matters,  is  due 
not  only  to  the  work  of  the  committee  itself,  but  to  the 
hearty  co-operation  of  the  exhibitors  individually  and 
as  a  whole.    This  rebate  is  to  be  forwarded  immediately. 


Proposed  Inspection  Tour  in  Connection  with 
L  E.  S.  Lecture  Course 

The  committee  in  charge  of  the  inspection  tour,  which 
it  is  expected  will  be  an  outstanding  feature  of  the  lec- 
ture course  to  be  given  under  the  auspices  of  the  Illu- 
minating Engineering  Society,  and  the  University  of 
Pennsylvania  in  September,  has  issued  th.e  following 
preliminary  information : 

The  general  purpose  is  to  assemble  as  many  as  may 
be  interested  in  taking  this  trip  and  take  them  as  a 
party  to  visit  places  of  notable  lighting  interest.  At 
each  city  there  will  be  a  local  committee  having  charge 
of  the  entertainment  of  the  visitors  and  seeing  to  it 
that  they  obtain  as  much  as  possible  of  value  in  the 
way  of  information  and  interest. 

The  cities  of  Pittsburgh  and  Washington  will  be  vis- 
ited in  advance  of  the  convention.  During  the  lecture 
course  there  will  be  a  week-end  side  trip  to  Atlantic 
City.  Subsequent  to  the  lecture  course  the  party  will 
visit  New  York,  Boston,  Schenectady,  Buffalo,  Niagara 
Falls,  Cleveland  and  Chicago. 

Arrangements  will  be  made  so  that  those  desiring  to 
do  so  may  join  the  party  at  any  point  and  leave  it 
whenever  desired,  provided  only  that  each  delegate  must 
register  for  that  part  of  the  trip  which  he  proposes  to 
take  in  order  that  arrangements  for  taking  care  of  him 
may  be  completed. 

The  following  is  the  itinerary:  Pittsburgh,  Sept.  16; 
Washington,  Sept.  17;  Philadelphia,  Sept.  18  to  23;  At- 
lantic City,  Sept.  24;  Philadelphia,  Sept.  25  to  28;  New 


Improved  X-Ray  Tube 

Prof.  Elihu  Thomson,  in  patent  No,  1,192,706,  as- 
signed to  the  General  Electric  Company,  discloses  an 
X-ray  tube  in  which  overheating  and  melting  of  the 
electrode  by  the  cathode  ray  bombardment  is  entirely 


X-RAY  TUBE  WITH   REVOLVING  ELECTRODE 

avoided.  By  making  the  target  or  electrode  in  the  shape 
of  a  wheel  and  having  the  cathode  rays  impinge  on  the 
anti-cathode  tangentially,  the  wheel  will  revolve  and 
thereby  offer  successively  a  new  surface  during  the  op- 
eration of  the  tube. 


N.  E.  L.  A.  ACTIVITIES 

Executive  Committee  Indorses  Appointments  Made 

to  Various  Standing  Committees  and  Prepares 

for  a  Strenuous  Year's  Work 

The  executive  committee  of  the  National  Electric 
Light  Association  met  at  the  association  headquarters 
in  New  York  on  Friday,  Aug.  4.  Reports  were  received 
from  the  chairmen  of  the  various  sections  of  the  asso- 
ciation and  much  work  for  the  coming  year  was  mapped 
out. 

President  Wagner  informed  the  executive  committee 
that  owing  to  the  increased  demands  upon  Secretary 
Martin  he  has  deemed  it  advisable  to  give  him  some 
additional  assistance  and  had  therefore  appointed  G.  B. 
Muldaur  to  the  position  of  field  assistant  secretary,  to 
act  as  long  as  his  services  are  required  in  that  con- 
nection and  are  satisfactory.  Chairman  Edkins  of  the 
Commercial  Section  presented  a  recommendation  passed 
at  the  Association  Island  meeting  regarding  the  ap- 
pointment of  A.  J.  Marshall  as  executive  representative 
of  the  Commercial  Section  at  headquarters,  explaining 
that  the  section  had  felt  for  some  time  the  need  of  a 
representative  to  work  in  a  general  capacity  on  such 
committee  work  as  could  not  very  well  be  carried  out  by 
committee  chairmen,  or  which  could  be  better  done  at 
headquarters.  Both  of  these  appointments  were  ap- 
proved by  the  executive  committee. 

The  recommendation  of  the  accident  prevention  com- 
mittee to  the  Chicago  convention  was  taken  up  for  con- 
sideration and  a  resolution  was  adopted  requesting  the 
chairman  of  the  accident  prevention  committee  together 
with  the  president  of  the  association  to  select  a  pro- 
fessional committee  on  resuscitation  to  act  in  conjunc- 
tion with  the  accident  prevention  committee.  President 
Wagner  suggested  the  enlargement  of  the  scope  of  the 
accident  committee  to  include  co-operation  with  the 
Bureau  of  Standards,  and  inasmuch  as  W.  C.  L.  Eglin 
of  Philadelphia  was  thoroughly  familiar  with  the  work 
of  the  previous  resuscitation  commission,  he  was  asked 
by  Mr.  Wagner  to  act  as  chairman  of  the  combination 
committee. 
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Secretary  Martin  presented  applications  for  member- 
ship received  since  the  May  meeting  as  follows:  Class 
A,  24;  Class  D,  15;  foreign  membership,  1;  Class  B, 
492;  and  Class  E,  28.  Four  Class  C  members  having 
been  approved  by  the  Class  E  committee,  the  total  new 
members  passed  on  at  the  meeting  was  564.  Exclusive 
of  the  membership  on  the  Electrical  Vehicle  Section 
the  membership  of  the  national  body  at  the  time  of  the 
meeting  was  14,159. 

Standing  Committees 

President  Wagner  submitted  the  following  appoint- 
ments as  chairmen  of  committees :  Public  policy,  W.  W. 
Freeman,  Cincinnati ;  committee  of  Class  C  membership 
applications,  Walter  Neumuller,  New  York ;  Pacific  coast 
representation,  R.  H.  Ballard,  Los  Angeles;  finance 
committee,  J.  B.  McCall,  Philadelphia;  committee  on 
constitution  and  by-laws,  R.  S.  Orr,  Pittsburgh;  com- 
mittee on  membership,  Walter  Neumuller,  New  York; 
exhibition  committee,  J.  M.  Perry,  New  York;  trans- 
portation committee,  George  W.  Elliott,  New  York; 
committee  on  Manufacturers'  Section,  S.  E.  Doane, 
Cleveland;  committee  on  Doherty  prize,  Paul  Spencer, 
Philadelphia;  committee  on  Frasse  prize,  E.  W.  Lloyd, 
Chicago ;  committee  on  geographic  sections,  L.  D.  Gibbs, 
Boston;  committee  on  company  sections,  F.  A.  Birch, 
Philadelphia;  rate  research  committee,  Alex  Dow,  De- 
troit; committee  on  safety  rules  and  accident  preven- 
tion, W.  C.  L.  Eglin,  Philadelphia;  lamp  committee, 
Frank  W.  Smith,  New  York;  committee  on  progress, 
T.  C.  Martin;  committee  on  education,  John  F.  Gil- 
christ, Chicago;  committee  on  valuation  terminology, 
J.  N.  Shannahan,  Newport  News;  committee  on  rela- 
tions with  other  associations,  R.  S.  Orr,  Pittsburgh. 

New  Committee  Work 

There  were  several  new  committees  formed  this  year, 
the  purposes  of  which  were  explained  by  President 
Wagner.  The  Pacific  Coast  representation  committee 
will  keep  in  touch  with  association  activities  generally 
and  increase  the  activities  on  the  Pacific  Coast.  Mr. 
Doane  accepted  chairmanship  of  the  committee  of  eleven 
to  consult  the  Class  D  manufacturing  company  mem- 
bers and  advise  as  to  ways  and  means  of  establishing 
a  Manufacturers'  Section  and  to  decide  upon  the  per- 
sonnel of  the  first  executive  committee  of  the  section. 
President  Wagner  reported  that  upon  investigating  the 
subject  of  valuation  terminology  and  considering  the 
personnel  of  the  committee  and  the  chairman,  he  had 
learned  that  practically  the  same  ground  had  in  a  pre- 
liminary way  been  covered  by  the  American  Electric 
Railway  Association  and  in  order  to  avoid  duplicating 
its  work  he  had  deemed  it  desirable  to  appoint  as  chair- 
man of  the  committee  J.  N.  Shannahan,  vice-president 
of  the  Newport  News  &  Hampton  Railway,  Gas  &  Elec- 
tric Company,  who  is  chairman  of  the  American  Elec- 
tric Railway  Association's  valuation  committee  and 
whose  company  is  a  member  of  the  National  Electric 
Light  Association. 

In  connection  with  the  committee  on  education,  Presi- 
dent Wagner  advised  that  he  had  appointed  Vice-Presi- 
dent W.  F.  Wells  of  Brooklyn  as  chairman  of  a  com- 
mittee to  be  composed  of  the  chairmen  of  committees 
and  the  chairmen  of  national  sections,  the  object  being 
to  exchange  ideas  and  bring  about  better  co-operation; 
the  committee  to  be  known  as  conference  of  sectional 
and  committee  chairmen. 

The  purpose  of  Mr.  Orr's  committee  dealing  with 
other  associations  is  to  keep  in  touch  with  public  service 
associations  and  report  to  the  president  and  executive 
committee  on  the  possibility  and  advisability  of  co- 
operation along  lines  of  work  in  which  there  may  be 
common  interest. 


Co-operation  Between  Technical  and  Commercial 
Sections 

President  Wagner  reported  that  he  had  called  a  con- 
ference of  the  chairmen  of  the  Commercial  and  Tech- 
nical Sections,  because  he  felt  that  there  was  need 
for  closer  co-operation  between  these  sections  due  to  the 
changes  that  have  taken  place  in  the  industry  by  reason 
of  greater  sales  of  electric  energy  in  industrial  fields, 
with  the  result  that  commercial  men  constantly  en- 
counter technical  problems  requiring  technical  knowl- 
edge. As  a  result  of  this  conference,  there  will  be  an 
interchange  of  representation  on  the  committees  of  the 
two  sections.  The  Technical  Section  will  have  three 
representatives  on  the  Commercial  Section  wiring  com- 
mittee, three  on  the  power  sales  bureau,  one  on  the 
lighting  sales  bureau,  and  one  on  the  new  committee 
on  commercial  service  and  relations  with  customers, 
while  the  Commercial  Section  will  have  two  representa- 
tives on  the  Technical  committee  on  engineering  service 
to  small  companies. 

Electric  Vehicle  Section  Work 

Chairman  Mansfield  of  the  Electric  Vehicle  Section 
reported  that  the  section  is  planning  to  carry  on  a  cam- 
paign with  the  central  stations,  following  President 
Wagner's  example,  with  a  view  to  having  each  company 
purchase  one  electric  vehicle  for  use  or  resale.  The 
section  is  also  urging  central  stations  to  organize  elec- 
tric vehicle  departments  or  to  appoint  an  employee  re- 
sponsible for  this  work.  The  section  plans  to  start  an 
advertising  campaign  and  to  complete  an  electric  vehicle 
film  now  started  with  the  thought  that  the  lecture  bu- 
reau might  possibly  take  this  over. 

Reports  were  also  made  by  Chairman  E.  A.  Edkins 
for  the  Commercial  Section,  by  Douglass  Burnett  for 
the  chairman  of  the  Accounting  Section,  and  by  Secre- 
tary Martin  for  the  chairman  of  the  Technical  Section. 

Commercial  Section  Committees 

Although  all  of  the  committees  have  not  yet  been 
appointed,  the  following  list  submitted  by  the  Commer- 
cial Section  was  accepted  by  the  executive  committee: 

Finance  committee,  John  G.  Learned,  Chicago;  publi- 
cations committee,  F.  D.  Pembleton,  Newark ;  sales- 
men's handbook  committee,  R.  H.  Tillmann,  Baltimore; 
wiring  committee,  R.  S.  Hale,  Boston;  merchandising 
committee,  J.  V.  Guilf oyle,  New  York ;  committee  on  edu- 
cation of  salesmen,  F.  R.  Jenkins,  Chicago;  electric 
range  committee,  C.  E.  Michel,  St.  Louis;  power  sales 
bureau,  George  H.  Jones,  Chicago;  lighting  sales  bu- 
reau, T.  F.  Kelly,  Dayton;  industrial  heating  bureau, 
H.  0.  Loebell,  New  York;  commercial  service  and  rela- 
tions with  customers  committee,  R.  F.  Bonsall,  Balti- 
more; committee  on  co-ordinate  advertising  and  sales 
campaign,  Henry  Harris,  Pittsburgh ;  committee  on  for- 
eign relations,  E.  A.  Edkins,  Chicago. 

Electric  Vehicle  Section  Committees 

The  following  chairmen  of  committees  appointed  by 
the  Electric  Vehicle  Section  were  also  indorsed: 

Legislative  committee,  P.  D.  Wagoner,  New  York; 
garage  and  rates,  C.  H.  Miles,  Boston;  federal  and  mu- 
nicipal transportation,  J.  H.  McGraw,  New  York ;  mem- 
bership, G.  A.  Freeman,  Chicago;  operating  records, 
Robert  P.  Grove,  New  York;  manufacturers  and  cen- 
tral station  co-operation,  George  B.  Foster,  Chicago; 
standardization,  E.  R.  Whitney,  Philadelphia;  traffic 
and  good  roads,  A.  A.  Anderson,  Detroit;  motion 
picture  films,  Carl  R.  Reed,  Philadelphia;  insurance, 
Day  Baker,  Long  Lsland  City;  constitutional  revision, 
Frank  W.  Frueauff,  New  York.  The  chairmen  of  other 
committees  will  be  announced  later. 
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ONE    OF    FOURTEEN    4000-KW.    GAS-STEAM    DRIVEN    UNITS  IN   POWER  PLANT  OF  FORD  WORKS 


The  World's  Largest  Direct-Current  Station 

The  power  plant  at  the  Detroit  works  of  the  Ford  Motor  Company,  which  has  a  maximum 
rating  of  6,5,000  kw.  at  250  volts,  is  without  doubt  the  largest  strictly  direct-current  installa- 
tion in  existence.  Aside  from  this  fact,  the  new  and  interesting  features  of  design  and  control 
which  have  been  worked  out  for  this  station  make  it  an  especially  noteworthy  engineering 
accomplishment.  Fourteen  reciprocating  engines  of  a  composite  gas-steam  design  operate  direct- 
current  generators  of  4000  kw.  each  and  two  others  operate  smaller  units.  The  control  of  this 
equipment  has  called  for  a  switchboard  of  222  panels  424  ft.  long,  which  cost  $400,000.  More 
than  8000  machines  are  operated  over  a  floor  area  of  47.5  acres  from  a  distribution  system 
that  calls  for  178  feeders.  Around  165  tons  of  copper  is  used  between  station  switchboard  and 
distribution  centers.  The  details  of  this  plant  as  outlined  in  what  follows  are  largely  based 
upon  a  paper  presented  by  the  author  at  a  recent  meeting  of  the  Detroit  section  of  the  A.I.E.E. 


By  FRED  ALLISON 

Electrical  Engineer,  Ford  Motor  Company,  Detroit,  Mich. 


THE  equipment  now  installed  and  the  additions 
eoon  to  be  placed  in  operation  at  the  power  plant 
of  the  Ford  Motor  Company  in  Detroit,  consists  of  four- 
teen 6000-hp.  and  one  4000-hp.  reciprocating  engines  of 
the  composite  gas-steam  type  and  one  1500-hp.  straight 
steam  engine.  These  engines  are  direct  connected  to 
250-volt,  direct-current,  two-wire  Crocker-Wheeler  gen- 
erators of  4000-kw.,  2500-kw.  and  1000-kw.  respectively, 
operated  in  parallel,  which  gives  the  station  a  maximum 
rating  of  65,000  kw.  Turbogenerators  were  at  first 
considered  for  this  station  but  owing  to  the  inadequate 
water  supply  at  the  plant  location,  the  gas  engine  sup- 
plemented by  steam  was  decided  upon.  While  alternat- 
ing-current generation  could  have  been  employd  the  fac- 
tory conditions  were  such  as  to  favor  direct-current 
operation  and  it  was  considered  that  the  added  cost  of 
copper  for  the  latter  system  would  not  be  more  than 
the  extra  apparatus  required  for  alternating-current 
operation. 

In  order  to  comprehend  the  nature  of  the  problem  re- 


garding control,  certain  features  of  the  composite  gas- 
steam  engine  must  be  understood.  In  the  interest  of 
economy,  it  is  desirable  that  the  proportion  of  the  load 
on  the  steam  side  be  held  to  a  minimum,  consistent  with 
proper  governing  in  response  to  load  variations  as  the 
thermal  efficiency  of  the  gas  side  is  greater  than  that  of 
the  steam  side.  Since  it  is  almost  impossible  to  make 
gas  of  a  constant  quality,  the  performance  of  the  gas 
side  of  a  given  engine  will  vary  somewhat  according  to 
the  quality  of  the  gas,  the  conditions  of  the  igniters,  etc. 
Therefore,  if  this  side  of  the  engine  shows  unfavorable 
symptoms  the  load  of  that  unit  is  automatically  taken 
over  by  the  steam  side.  In  operating  such  large  units 
it  is  of  great  importance  that  the  watch  engineer  has 
full  control  of  the  load  on  his  engine.  It  will  be  seen, 
therefore,  that  the  division  of  the  load  between  units 
operating  in  parallel  must  within  certain  limits  be 
handled  between  engines  and  switchboard  so  that  the 
control  of  the  load  is  handled  at  the  engine.  Safety 
consideration   as  to  the  governing  makes   it  desirable 
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that  the  sudden  loss  of  the  working  load  incident  upon 
the  opening  of  the  circuit  breaker  shall  instantly  stop 
the  production  of  power  on  the  gas  side.  This  end  is 
obtained  by  interrupting  the  ignition  circuit  coincident 
with  the  opening  of  the  circuit  breaker  through  the 
medium  of  a  switch  provided  for  that  purpose  and 
functioning  with  the  circuit  breaker.  Fed  from  the 
control  magnet  and  likewise  controlled  by  this  switch 
is  the  gas  throttle  control  magnet,  the  de-energization 
of  which  results  in  shutting  off  the  gas  supply. 

The  generators  with  a  rating  of  4000-kw.  at  250  volts 
and  80  r.p.m.  are  an  unusual  size.  They  are  of  the 
commutating  pole  type  with  compound  field  construc- 
tion. The  armature  of  each  is  15.5  ft.  in  diameter  and 
carries  about  a  ton  and  a  half  of  copper  in  coils,  while 
the  commutator  is  9.5  ft.  in  diameter  and  contains  over 
two  tons.  The  bus  rings,  together  with  the  interpole, 
series  and  shunt  fields,  contribute  a  ton  and  a  half  more 
of  copper,  making  a  total  of  more  than  five  tons  used  in 
the  construction  of  one  of  these  machines.  The  shaft 
carrying  the  armature  is  34  in.  in  diameter  and  re- 
volves in  bearings,  one  60  in.  long  on  the  steam  side 
and  one  50  in.  wide  on  the  gas  side.  The  Crocker- 
Wheeler  Co.  furnished  the  parts,  but  the  generators 
were  assembled  and  tested  in  their  present  positions. 

High  above  each  machine  three  Quartz  type  lamps 
enclosed  in  large  22^in.  Alba  globes  provide  ample  illum- 
ination, while  from  a  bracket  on  each  pillar  two  400- 
watt  gas  filled  lamps  contribute  a  unique,  decorative 
effect  and  emphasize  the  harmony  of  white  enameled 
brick  walls  and  mosaic  floors. 

Features  of  Gas  Engine  Operation 

The  gas  engines  are  of  a  two-cylinder  four-stroke- 
cycle  design,  the  cylinders  being  equipped  with  a  double 
set  of  plugs  insuring  a  fire  from  both  ends.  The  bore 
and  stroke  of  the  gas  engine  cylinders  is  42  and  72  in. 
respectively.  The  piston  rods  of  chrome  vanadium  steel 
forgings  are  13  in.  in  diameter  and  approximately  16.5 


ft.  in  length.  The  valves,  however,  are  proportionately 
lighter  than  are  usually  found  in  gas  engine  con.struc- 
tion.  One  gas  engine  alone  has  a  weight  of  250  tons 
and  develops  at  full  load  3300  hp.  This  is  believed  to 
be  the  highest  horsepower  output  per  ton  of  any  gas 
engine  built  to  date.  Water  cooling  is  used  for  cylin- 
ders, housings,  piston  rods,  valve  boxes  and  main  bear- 
ings. The  cooling  water  leaves  the  engine  at  approxi- 
mately 175  deg.  Fahr.  This  is  used  to  supply  the  neces- 
sary boiler  feed  and  the  remainder  for  the  hot  water 
factory  supply. 

Burned  gases  are  exhausted  from  the  cylinders  at  a 
temperature  of  about  1100  deg.  Fahr.  They  immediately 
pass  through  a  superheater  located  in  the  steam  line 
between  the  low  and  high  pressure  steam  cylinders. 
From  here  the  exhaust  gas  is  shunted  around  the  steam 
cylinder  jacket,  then  passes  through  an  economizer  or 
feed  water  heater  which  further  raises  the  temperature 
of  the  feed  water  taken  from  the  return  cooling  mains. 
From  here  it  goes  to  the  stack.  In  order  to  offset  as 
much  as  possible  the  deleterious  effect  of  gas  on  the 
economizer  tubes  these  have  been  built  of  ingot  iron. 

Ignition  is  of  the  make  and  break  type,  power  being 
furnished  by  a  storage  battery  through  a  3-wire  sys- 
tem. TTie  neutral  is  grounded  to  the  frame  of  the  en- 
gine while  the  positive  and  negative  sides  are  both  led 
into  the  engine  so  that  the  charge  is  exploded  simul- 
taneously by  two  igniters.  These  positive  and  negative 
leads  are  brought  to  the  engine  through  a  switch  au- 
tomatically operated  when  the  equalizer  switch  is  closed. 
In  parallel  with  this  switch,  which  is  electrically  closed 
from  the  engineer's  stand  by  the  operation,  is  a  button 
marked  "safety."  A  second  break  in  this  line  is  closed 
by  the  engineer  operating  the  switch  marked  "spark." 
The  proper  running  condition  of  the  circuit  is  with  the 
last  mentioned  break  closed,  but  with  the  parallel  switch 
at  the  circuit  breaker  open.  If  for  any  reason  the  break- 
ers open  on  a  machine  it  will  open  the  ignition  circuit, 
thus  effectively  cutting  off  power  generation  on  the  gas 


FIGS.  1  AND  2— GYROSTATIC  VOLTAGE  BALANCE  DETECTORS  ON  GENERATOR    CONTROL    PANELS    AND    MOTOR    OPERATED    FIELD    RHEO- 
STATS AT   REAR  OF   SWITCH   BOARD 
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side  of  the  prime  mover.  The  ji^overnor  takes  care  of  the 
steam  side.  Current  is  distributed  to  the  various  cylin- 
ders in  proper  se(iuence  by  a  simple  commutating  device. 
The  bars  on  this  distributor  are  prevented  from  burn- 
ing by  so  timing  the  throw  of  the  igniter  that  it  is  at 
maximum  opening  when  the  brush  leaves  the  commuta- 
tor segment.  In  the  igniter  the  break  is  made  electro- 
magnetically  by  passing  the  current  through  a  coil  be- 


The  coal  bunkers,  stokers  and  boilers  are  located  on 
the  third  floor.  TTie  boilers  now  under  construction  are 
of  the  Badenhouse  type  and  have  a  normal  rating  of 
4000  hp.  each.  Eighteen  hundred  tubes  give  these  boil- 
ers an  approximate  heating  surface  of  26,000  sq.  ft.  and 
the  fourteen  when  in  operation  for  a  period  of  twenty- 
four  hours  will  consume  2000  tons  of  coal  and  evaporate 
22,000  tons  of  water.    All  coal  used  is  elevated  from  the 


FIG.    3 — WIRING   FOR    CIRCUIT-BREAKER    CONTROL   AND    IGNITION    SYSTEMS 


fore  it  is  conducted  to  the  gap.  When  the  circuit  is 
closed  by  the  distributor  the  magnetic  action  of  this 
coil  is  to  pick  up  an  iron  plunger  which  in  turn  actuates 
a  rod  leading  to  the  sparking  points.  The  inductive 
action  of  the  coil  tends  to  maintain  the  voltage  at  the 
break,  thus  intensifying  and  lengthening  the  spark. 
Excellent  results  are  being  obtained  from  this  method 
of  ignition. 

Steam  Engine  Operation 

The  steam  engines  are  double  expansion  Corliss  valve 
design  with  cylinders  in  tandem  on  the  piston  rod. 
The  diameter  of  the  high  pressure  cylinder  is  36  in. 
while  the  low  is  68  in.  The  stroke,  which  is  the  same 
as  for  the  gas  engine,  is  72  in.  Steam  of  700  deg.  Fahr. 
temperature  enters  the  high  pressure  cylinder  at  180 
lb. 

The  usual  troubles  with  lubrication  have  been 
overcome  by  using  a  low  velocity  superheater  con- 
structed in  such  a  manner  as  to  lead  the  steam  through 
pipes  of  gradually  decreasing  diameter,  thereby  giving 
it  a  constant  velocity  with  a  consequent  uniformity  of 
heat  transfer.  As  already  stated,  water  is  somewhat 
scarce  at  the  plant  so  that  it  is  necessary  to  cool  and  re- 
use condenser  water.  The  cooling  is  accomplished  by 
forcing  the  water  through  sprays  on  the  roof  of  the 
building  just  back  of  the  power  hou^e.  The  water  is 
reduced  to  a  temperature  of  35  deg.,  the  change  in  tem- 
perature depending  somewhat  upon  weather  conditions. 
The  sprays  are  grouped  in  ponds  which  have  individual 
capacities  of  4200  gal.  per  minute  and  receive  the 
water  before  it  fiows  back  to  the  condenser  which  is  situ- 
ated in  the  basement. 


storage  bunkers  to  the  boiler  room  bunkers  by  means 
of  Mead  Morrison  conveyor  system.  The  coal  passes 
from  the  boiler  room  bunkers  through  a  hopper,  to  a 
weighing  device  on  a  traveling  crane,  from  this  point 
it  is  received  by  the  Taylor  stokers  and  fed  directly 
to  the  fires.  The  second  or  mezzanine  floor  is  given 
over  to  the  main  steam  header  piping,  the  vacuum  ash 
handling  mechanism,  oil  filters  of  Peterson  type  that  are 
required  to  handle  3000  gal.  per  hour  and  the  econo- 
mizers that  utilize  the  exhaust  from  the  gas  engine  to 
heat  the  boiler  feed  water. 

Generator  Control 

The  I-T-E  circuit  breakers  controlling  the  respective 
generators  are  all  of  the  same  general  type.  They  are 
of  triple  pole,  double  throw  design,  thus  controlling 
positive,  negative  and  equalizer  leads  and  providing 
alternative  connections  with  either  of  the  two  sets  of 
buses.  While  equipped  for  remote  control,  they  are 
nevertheless,  in  spite  of  their  large  size  and  liberal 
contact  areas,  capable  of  being  easily  closed  by  hand. 
They  are  equipped  with  direct  acting  overload  time  limit 
features  and  reverse  current  actuation,  thus  insuring 
the  generators  protection  against  short  circuits  or  un- 
duly sustained  overloads  and  also  against  motoring 
currents. 

The  remote  control  mechanisms  are  operated  by 
means  of  motors,  there  being  one  of  these  mechanisms 
for  each  pole.  Directly  associated  with  these  are  inter- 
locking devices,  so  arranged  that  the  poles  of  the  circuit 
breaker  may  be  closed  only  in  predetermined  sequence; 
i.e.  equalizer  first,  then  positive  and  finally  the  negative 
poles.     While  the  circuit  breaker  is  in  the  full  open 
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position,  positive  and  negative  svi^itch  members  of  both 
throws  are  locked  out  and  only  the  equalizer  members 
are  free  to  be  moved  to  the  closed  position.  Whichever 
throw  of  the  equalizer  is  closed,  the  other  is  thereupon 
locked  open,  while  the  positive  pole  which  corresponds 
with  the  closed  equalizer  pole  is  at  the  same  time  un- 
locked. The  subsequent  closing  of  this  member  unlocks 
the  corresponding  negative  pole.  The  interlocks  above 
referred  to  are  mechanical  and  are  effective  whether 
the  apparatus  is  operated  electrically  or  by  hand.  Elec- 
trical interlocks  are  also  provided  as  a  further  safe- 
guard when  the  apparatus  is  closed  electrically.  On  the 
respective  machine  panels  are  the  switches  controlling 
these  interlocks,  which  associated  with  the  positive  pole 
also  control  the  circuit  of  the  ignition  and  of  the  throttle 
release  magnet. 

Arrangements  for  Paralleling  Units 

Of  almost  equal  interest  to  that  of  the  circuit  break- 
ers and  contributing  in  no  small  degree  to  the  ease  with 
which  the  various  generating  units  may  be  controlled, 
are  the  I-T-E  motor  operated  field  rheostat  mechanisms 
which  are  shown  in  Fig.  2.  The  use  of  these  mech- 
anisms allows  the  placing  of  the  rheostat  at  a  distance 
from  the  switchboard  and  at  the  same  time  permits  the 
regulation  of  the  voltage  of  all  the  generators  to  be 
effective  from  a  centralized  control  board,  this  greatly 
facilitating  the  operation  of  throwing  a  generator  into 
parallel  with  others  and  of  securing  proper  subdivision 
of  the  load  between  the  various  units. 

All  engineers  are  familiar  with  the  care  necessary 
in  putting  a  generator  in  parallel  with  others  already 
loaded  and  they  recognize  the  importance  of  having  the 
voltage  of  the  incoming  generator  bear  a  proper  rela- 
tion to  that  of  the  busbars  before  connection  between 
them  is  established.  It  is  well  understood  that  failure 
in  this  respect  may  result  in  serious  disturbance  to  the 


FIG.    4- 


-GE.NERATOR     CIRCUIT     BREAKERS     AND     8000-AMP.     BUS 
TIE  SWITCH 


regulation  of  the  respective  generators  and  their  prime 
movers.  Important  in  all  cases  these  considerations 
become  momentous  where  the  units  affected  are  of  large 
size  and  where  continuity  of  service  is  of  prime  im- 
portance. These  requirements  are  met  by  an  I-T-E 
gyrostatic  voltage  balance  detector  shown  in  Fig. 
1.  This  device  is  made  to  control  the  circuit  of  the 
closing  motor  associated  with  the  negative  pole  of  the 


generator  circuit  breaker  shown  in  Fig.  4.  It  con- 
sists primarily  of  a  pair  of  switches  in  series  with  each 
other  and  connected  in  the  above  mentioned  motor  cir- 
cuit. The  movable  members  of  these  switches  are  un- 
der the  control  of  respective  gyroscopic  governors 
mounted  upon  a  vertical  shaft  adapted  to  be  rotated  by 
a  motor  located  immediately  below  it.  During  the 
period  of  use  and  in  a  manner  to  be  subsequently  de- 


FIG.    5 — MAIN    SWITCHBOARD    SHOWING   FEEDER   PANELS 

scribed,  the  field  winding  of  this  motor  is  connected 
across  the  mains  of  the  250-volt  control  circuit  while 
its  armature  is  at  the  same  time  subjected  to  the  po- 
tential difference  which  exists  between  the  associated 
generator  and  busbars.  The  direction  of  rotation  of 
this  armature  depends,  therefore,  upon  whether  bus  or 
generator  voltage  predominates  and  its  speed  in  either 
direction  depends  upon  the  extent  of  the  voltage  differ- 
ence. By  means  of  a  specially  designed  clutch  placed 
between  the  motor  and  the  governor  shaft  the  motion 
of  the  former  is  transmitted  to  the  latter  only  when  the 
direction  of  rotation  is  that  caused  by  a  predominance 
of  generator  voltage  over  bus  voltage.  When  rotating 
in  the  opposite  direction  the  motor  runs  free.  At  the 
left  of  each  voltage  balance  dector  may  be  seen  an  auto- 
matic cut-out  which  interrupts  the  motor  armature 
circuit  should  the  voltage  difference  attain  such  a  mag- 
nitude as  to  produce  a  dangerously  high  speed  of  rota- 
tion. As  will  be  seen  from  the  illustration,  the  lower 
right  hand  or  "low-speed"  contact  is  normally  open 
and  the  upper  or  "high-speed"  contact  normally  closed. 
The  circuit  breaker,  the  closing  of  which  this  apparatus 
controls,  is  of  three  separate  poles,  closed  in  prede- 
termined sequence.  The  equalizer  pole  is  closed  first 
and  with  it  auxiliary  contacts  which  control  the  field 
and  armature  circuits  of  the  gyrostat  motor.  Before  it 
is  called  upon  to  function,  the  motor  has  time  to  as- 
sume the  speed  of  rotation  corresponding  with  the  volt- 
age impressed  upon  the  armature.  When  the  motor 
armature  is  energized  in  the  direction  corresponding  to 
generator  voltage  predominating  over  bus  voltage,  the 
governors,  which  are  under  control  of  calibrated  springs, 
will  assume  positions  corresponding  with  the  particular 
speed  of  rotation,  the  action  of  the  governors  being 
independent  of  each  other  up  to  a  certain  speed,  beyond 
which  as  the  result  of  links  connecting  them  with  a 
slight  lost  motion  they  act  as  a  unit.  It  has  already 
been  stated  that  the  rotation  of  the  governors  only  occurs 
when  the  direction  of  voltage  difference  is   favorable 
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to  puniUeliiiK;  when  the  magnitude  of  this  voltage  is 
such  as  to  give  the  governor  shaft  a  certain  speed  of  ro- 
tation, then  the  low  speed  contact  is  closed.  The  mini- 
mum voltage  difference  necessary  to  accomplish  this  is, 
in  the  case  of  the  particular  apparatus  in  question,  2 
per  cent  of  the  normal  bus  voltage.  Should  the  voltage 
difference,  however,  amount  to  2^:;  per  cent  or  more, 
the  upper  or  high  speed  contact  is  opened. 

Switchboard  424  Feet  Long 

The  switchboard  has  a  total  length  of  424  ft.  and 
consists  of  222  dark  Tennessee  marble  panels.  These 
have  the  usual  circuit  breaker,  ammeter  and  1000-amp., 
double  pole,  double  throw  knife  switch.  The  machine 
panels  are  taken  up  elsewhere.  A  number  of  panels  are 
devoted  to  the  totalizing,  governing,  balancing,  etc.    All 


total  amount  used  throughout  the  entire  installation, 
which  comprises  one-half  of  the  total  present  output, 
is  approximately  165  tons. 

Feeder  and  Distribution  System 

In  the  Ford  factory,  which  has  a  covered  floor  space 
of  47 '/a  acres,  over  8000  power  machines  are  operated. 
The  large  number  of  motors,  together  with  the  lighting, 
ventilating  and  other  motors  not  used  for  production, 
naturally  required  the  most  economical  system  of  dis- 
tribution possible.  From  the  feeders,  of  which  there 
are  178,  current  is  distributed  to  the  various  depart- 
ments by  means  of  cable  of  1,000,000  circ.  mils.  As 
shown  in  Fig.  6,  after  leaving  the  panels  the  cables 
are  conducted  on  an  aerial  over  the  machine  shops  to 
different  parts  of  the  factory.     The  rack  provides  for 


FIG.  6 — RACK  THAT  PROVIDES  FOR  90  PAIRS  OF   1,000,000  CIRC.  MIL  FEEDER  CABLES  TO  DIFFERENT  SECTIONS  OF  THE  WORKS 


feeder  panels  have  double  throw  knife  switches,  with 
breakers  in  duplicate  on  feeder  panels.  This  is  for 
the  purpose  of  connecting  either  way  on  a  3-wire  bus 
system.  At  some  future  date  it  is  proposed  to  build 
a  500-volt  generator  rated  at  20,000  kw.  and  this  will 
naturally  be  connected  to  the  outside  bus  of  this  system. 

The  switchboard  as  laid  out  is  a  revelation  in  in- 
dustrial plant  control.  It  represents  in  itself  an  invest- 
ment of  $400,000  or  nearly  $1,000  per  linear  foot. 

Current  is  conducted  from  each  generator  by  copper 
buses.  There  are  thirty  of  these  buses  from  each 
machine,  composed  of  6  in.  by  ^A  in.  copper.  The  buses 
are  led  direct  from  machines  to  the  circuit-breaker 
panels  through  a  specially  designed  runway  which  is  ab- 
solutely screened  and  guarded,  thus  eliminating  any  pos- 
sibility of  contact.  In  the  basement  runway  the  bus 
is  suspended  from  the  ceiling  by  hangers  placed  at 
intervals  of  4  ft.  After  the  bus  reaches  the  circuit- 
breaker  panel  it  is  carried  upward  to  the  main  bus 
directly  behind  the  second  floor  balcony.  The  main  bus 
at  this  point  is  supported  rather  than  being  suspended, 
and  is  anchored  from  the  ceiling  as  a  precaution  against 
buckling,  which  is  possible  in  case  of  short  circuit,  for 
the  high  current  caused  by  an  accidental  short  would 
produce  a  magnetic  force  which  in  turn  would  offer  a 
high  attraction  to  iron  contained  in  the  ceiling. 

The  main  bus  extends  to  the  entire  length  of  the 
second  balcony  board,  but  tapers  dov^^n  to  meet  the  rela- 
tive demands  of  distribution  with  an  ample  margin  of 
safety.  All  copper  was  installed  with  a  working  density 
of  750  amp.  per  square  inch.  The  rear  of  the  second 
balcony  alone  contains   120  tons  of  copper,  while  the 


ninety  pairs  of  1,000,000-circ.  mil  cable.  At  present, 
however,  only  fifty  pairs  are  installed.  It  is  so  designed 
that  its  carrying  capacity  may  be  doubled  without  tax- 
ing the  roof  or  rack.  The  furthermost  buildings  from 
the  powerhouse  are  fed  by  underground  conduits.  After 
entering  the  various  buildings  the  cables  are  led  to  a 
distributing  board,  which  consists  of  a  number  of  panels, 
as  is  shown  in  the  main  board. 

For  the  purpose  of  giving  as  far  as  possible  continu- 
ous service  on  all  lines  at  all  times,  an  elaborate  dis- 
patching and  signaling  system  has  been  installed.  On 
the  second  balcony  a  200-pair  telephone  switchboard 
connects  with  every  distribution  center  throughout  the 
factory,  and  with  the  boiler  room,  ash  room,  gas  house 
and  all  engine-operating  stands.  Located  in  the  office 
there  is  in  connection  with  this  dispatch  board  a  signal 
board  consisting  of  four  panels,  each  carrying  300  sig- 
nal lamps.  When  a  feeder  circuit  is  in  operation  a 
green  lamp  shows  on  the  board,  but  when  the  circuit 
is  out  of  operation  a  red  light  replaces  the  green.  A 
duplicate  set  of  telephone  terminals  is  used  with  the 
board.  This  makes  it  possible  to  locate  any  trouble 
with  the  system  and  readily  remedy  the  same. 

The  prime  movers  were  designed  and  constructed 
under  the  direction  of  the  Ford  Motor  Company.  The 
steam  ends  were  built  by  the  Hooven  Owen  Rentschler 
Company  at  Hamilton,  Ohio.  The  generators  were  fur- 
nished by  the  Crocker-Wheeler  Company,  Ampere,  N.  J. 
The  circuit  breakers  and  other  features  of  electrical 
control  were  built  by  the  Cutter  Electrical  &  Manufac- 
turing Company,  Philadelphia,  under  the  direction  of 
F.  Allison,  electrical  engineer  of  Ford  Motor  Company. 
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Graphical  Solution  of  Transmission  Line  Problems 

Use  of  a  Chart  for  the  Determination  of  the  Factors  Involved  in  Transmission 

Line  Calculation  Based  on  Energy  Loss 

By  T.  a.  Wilkinson 

Head  of  Statistical  Department,  Westiiighouse  Church  Kerr  &  Company 


THE  analytical  solution  of  transmission  line  prob- 
lems is  a  tedious  operation,  and  various  graphical 
methods  have  been  devised  to  facilitate  the  solution  and 
minimize  as  far  as  possible  the  time  and  labor  required. 
These  methods  are  based,  primarily,  on  the  factor  of 
voltage  drop,  or  regulation,  but  do  not,  in  most  cases, 
take  into  account  the  charging  current  of  the  line  and 
their  use  is,  therefore,  limited  to  relatively  short  lines 
of  moderate  voltage  where  the  condenser  effect  of  the 
circuit  may  be  neglected.  As  solutions  of  the  problem 
in  the  form  in  which  it  generally  occurs  in  practice  they 
are  indirect,  requiring  the  assumption  of  the  size  of 
wire  in  advance,  and  from  one  to  several  trials,  before 
the  correct  size  is  found,  or  else  a  conversion  of  the 
problem  into  terms  of  a  single-phase  equivalent.  In  all 
cases,  more  or  less  supplementary  calculation  is  re- 
quired, the  graphical  solution  being  only  a  partial  one. 

A  method  by  H.  B.  Dwight,  published  in  the  Elec- 
trical World  of  Jan.  16,  1915,  however,  gives  a  direct 
solution  based  on  voltage  drop,  for  the  problem  in  either 
form,  i.e.,  it  is  possible  to  find  the  size  of  conductor 
with  a  given  voltage  drop  or  conversely  to  determine 
the  regulation  when  the  size  of  wire  is  given.  By  means 
of  a  simple  correction  factor  the  capacity  effect  is  al- 
lowed for  and  the  range  of  the  chart  is  extended  to  lines 
up  to  100  miles  in  length,  with  a  close  accuracy. 

With  the  increasing  use  of  synchronous  condensers 
for  the  control  and  regulation  of  voltage  drop  inde- 
pendently of  the  size  of  conductor,  the  inherent  regula- 
tion characteristics  of  the  line  become  of  relatively  less 
importance  in  the  design  of  present-day  systems.  This 
factor,  as  affecting  the  choice  of  conductors,  is  wholly 
eliminated  in  the  case  of  constant  voltage  transmission 
systems,  in  which  the  voltage  may  be  maintained  not 
only  constant  but  equal  at  the  generator  and  receiver 
ends  of  the  line.  In  these  cases  the  allowable  limit  of 
energy  loss  becomes  the  sole  criterion  in  determining 
the  size  of  conductor  unless,  where  the  smaller  sizes  of 
wire  are  called  for,  corona  effect  or  the  limiting  size 
for  mechanical  strength  may  require  consideration. 

The  accompanying  chart,  which  was  devised  by  the 
writer  some  years  ago,  has  been  found  useful  in 
practice.  It  gives  a  complete  graphical  solution  of  the 
formula  commonly  used  for  the  total  weight  of  conductor 
in  a  three-phase  transmission  circuit,  based  on  the 
allowable  limit  of  energy  loss  in  per  cent  of  the  power 
delivered.     The  formula  is 

where  W  is  total  weight  of  conductor;  P  is  power  de- 
livered; I  is  transmission  distance;  p  is  energy  loss  in 
line,  in  per  cent  of  power  delivered;  V  is  receiver  line 
voltage;  F  is  load  power  factor;  X  is  a  constant,  de- 
pending on  the  system  of  transmission,  conductor  mate- 
rial and  units  used. 

For  a  three-phase  system  with  copper  conductors,  and 
the  units  shown  on  the  chart  scales,  the  constant  is 
262,500,  and  the  formula  becomes, 

Total  weight  of  copper  (thousand  pounds) 

_  262,500  X  kilowatts  X  (miles)' 

""  per  cent^energy  loss'><'( volts)'  X  (power  factor)' 
The  method  of  using  the  chart  is  indicated  by  the 


solution  of  the  following  problem :  What  is  the  size  and 
total  weight  of  wire  for  a  three-phase  copper  circuit  to 
deliver  16,000  kw.  a  distance  of  50  miles  at  60,000  volts, 
with  a  line  loss  of  10  per  cent  of  the  delivered  power' 
the  power  factor  of  the  load  being  0.85? 

Beginning  at  A  (50  miles),  follow  the  course  of  the 
broken  line  successively  through  the  points  B,  C,  D, 
E,  F,  G,  representing  the  above  given  values  of  the 
different  quantities  and  two  intermediate  reference 
points.  At  H,  vertically  above  G  on  the  lower  weight 
scale,  will  be  read  the  total  weight  of  copper  required, 
namely,  400,000  lb.  Continuing  vertically  upward  to 
an  intersection  at  J,  with  the  horizontal  line  at  50 
miles,  the  size  of  wire,  3/0,  will  be  read  on  the  diagonal 
through  J.  Should  the  point  J  fall  between  two 
diagonals,  the  point  should  be  shifted  to  the  right  or 
left  to  intersect  the  next  larger  or  smaller  size,  as  may 
be  desired.  The  point  H  will  be  shifted  correspondingly, 
and  the  weight  of  conductor  for  the  gage  size  chosen 
will  be  read  vertically  below  the  new  position  of  J. 

Due  to  the  convenient  practical  relation  existing  be- 
tween the  sizes  of  copper  and  aluminum  conductors  of 
equal  conductivity,  the  use  of  the  chart  is  extended  in  a 
very  simple  way  to  include  aluminum  conductors.  The 
relative  conductivities  of  commercial  copper  and  alumi- 
num for  equal  cross-section  are  approximately  as  97:61, 
or  as  1.59:1.  This  is  the  ratio  of  cross-section  and 
conductivity  between  copper  wires  two  gage  sizes  apart. 
The  equivalent  of  a  copper  conductor  of  a  given  size, 
therefore,  is  an  aluminum  wire  two  sizes  larger.  Each 
diagonal  may  thus  represent  either  a  copper  conductor 
or  an  aluminum  conductor  of  equivalent  size.  The 
corresponding  sizes  of  copper  and  aluminum  are  indi- 
cated on  the  diagonals.  While  for  practical  reasons  the 
above  relation  is  assumed  in  the  construction  of  the 
chart,  it  should  be  stated  that  the  copper  wire  scale  is 
based,  as  is  more  fully  noted  below,  on  a  conductivity 
of  100  per  cent.  The  assumed  relation  in  size  is  there- 
fore only  strictly  true  for  aluminum  of  a  conductivity 
of  100  -:-  1.59  =  63  per  cent,  or  3  per  cent  higher  than 
that  of  commercial  hard-drawn  aluminum.  As  the  dif- 
ference in  cross-section  and  weight  of  consecutive  gage 
sizes  of  wire  is  26  per  cent,  this  small  difference 
cannot  affect  the  choice  between  one  gage  size  and 
another. 

The  relative  weights  of  a  copper  conductor  and  an 
aluminum  conductor  two  gage  sizes  larger  are  as  100  to 
48,  and  the  total  weights  for  equivalent  alumi- 
num conductors  are  given  on  the  upper  weight  scale,  the 
value  at  any  point  on  the  aluminum  scale  being  48  per 
cent  of  the  corresponding  point  on  the  copper  scale.  In 
the  example  used  the  size  of  the  equivalent  aluminum 
conductor  is  267,000  circ.  mil,  and  its  weight,  read  at  K 
on  the  upper  scale,  is  195,000  lb.  The  exact  weights  of 
copper  and  aluminum  based  on  the  formula  are  403,700 
lb.  and  193,800  lb.  respectively. 

While  the  chart  is  intended  primarily  to  cover  the 
range  of  high  tension  transmission  line  practice,  the 
range  can  be  extended  very  simply  to  cover  lines  of  any 
length  or  voltage  beyond  the  range  shown  on  the  scales. 
This  will  be  clear  from  the  following  considerations. 

Bv  reference  to  the  formula  it  will  be  noted  that  the 
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total  Weight  of  conductor  is  proportional  to  the  quantity 

miles'         .  .        , 

— ^,  , ,  or  inverting  the  fraction,  the  weight  is  inversely 

proportional  to  (volts  per  mile)'.  Any  combination  of 
line  voltage  and  miles,  therefore,  in  the  same  ratio  as 
the  actual  case  will  require  the  same  total  xveiyht  of 
conductor.  All  that  is  necessary,  therefore,  in  the  case 
of  a  short  line  is  to  multiply  the  volts  and  miles  by  a 
number  that  will  bring  the  problem  within  the  range  of 
values  on  the  chart.  Simple  multiples  of  two,  five  or 
ten  will  meet  practically  all  cases. 

In  finding  the  size  of  conductor  corresponding  to  the 
weight  determined  as  above,  it  will  be  noted  that  the 
weight  as  determined  is  for  a  line  \/N  times  as  long  as 
the  multiplied  value,  where  N  is  the  multiplier  used. 
This  is  equivalent  to  saying  that  for  a  line  of  the 
multiplied  length  the  weight  will  be  A^  times  the  weight 
found.  By  multiplying  the  actual  weight,  therefore,  by 
A^,  and  locating  this  value  on  the  scale,  the  size  of  con- 
ductor will  be  found  vertically  above  it  at  the  inter- 
section with  the  horizontal  line  for  the  multiplied  length 
of  line.  To  illustrate,  assume  the  following  conditions 
where,  in  order  to  avoid  confusion,  only  the  distance 
and  voltage  are  changed  from  the  first  example: 

Tr.ansmission  distance 15   miles 

Voltage  delivered 18,000 

Energy  loss,  per  cent 10 

Power  factor  of  load 85 

Kilowatts  delivered 16,000 

To  find  the  weight  and  size  of  copper  required,  by 
using  a  multiple  of  two  with  the  derived  values  of  miles 
and  voltage,  30  miles  and  36,000  volts  respectively, 
proceed  as  in  the  original  example.  The  new  point  B 
will  be  at  the  same  vertical  height  as  before  (this 
height  representing  volts  per  mile),  and  the  line  B,  C, 
D,  E,  F,  G,  H  will  coincide  with  the  original  problem, 
the  weight  of  copper  being  400,000  lb.  as  before.  This 
is  now  the  actual  weight  for  a  line  15  miles  long.  Mul- 
tiplying by  two  we  get  a  derived  weight  of  800,000  lb. 
(point  L).  At  M  vertically  above  L  on  the  horizontal 
line  at  30  miles  the  size  of  conductor  is  found  to  be 
about  550,000  circ.  mil. 

By  means  of  the  chart  any  one  of  the  quantities  in- 
volved, other  than  the  length  of  line,  can  be  found  if 
the  remaining  quantities  are  known.  For  instance,  re- 
ferring to  the  first  example  given,  assume  that  the 
problem  had  been  to  find  the  per  cent  energy  loss  in  a 
three-phase  3/0  copper  circuit  50  miles  long,  delivering 
16,000  kw.  at  60,000  volts,  with  a  load  power  factor  of 
0.85.  Beginning  at  A,  follow  the  broken  line  to  B, 
which  defines  the  position  of  a  line  horizontally  to  the 
right.  Beginning  at  J,  follow  the  broken  line  in  a  re- 
verse direction  through  G,  F,  E,  D,  thence  diagonally 
upward  to  an  intersection  with  the  horizontal  from  B. 
The  intersection  of  these  lines  will  be  at  the  point  cor- 
responding to  the  per  cent  energy  loss,  in  this  case,  of 
course,  at  C,  10  per  cent. 

Problems  in  single-phase  or  two-phase  transmission 
can  be  readily  solved.  For  equal  energy  loss,  under  the 
same  conditions  of  voltage  and  power  delivered,  a  single- 
phase  circuit  will  carry  one-half  the  power,  and  a  two- 
phase  circuit  will  carry  the  same  amount  of  power  as 
a  three-phase  circuit  having  the  same  size  of  wire.  /-To 
find  the  size  of  wire  for  a  single-phase  line,  therefore, 
proceed  as  if  for  a  three-phase  circuit  carrying  twice 
the  power.  As  there  are  only  two  wires,  however,  in- 
stead of  three,  the  weight  found  by  the  chart  must  be 
reduced  by  one-third.  To  calculate  a  two-phase  circuit, 
find  the  size  of  wire  for  a  three-phase  line  of  equal 
capacity,  and  tp  the  corresponding  weight  add  one-third 
to  allow  for  the  fourth  wire. 

The  necessary  adjustments  of  weights  described  above 
for  the  solution  of  the  special  cases  can  very  conve- 
niently   be    performed    graphically.      To    multiply    the 


weight  found  for  short  lines  by  the  factor  N,  simply 
measure  to  the  right  of  the  point  H  a  distance  equal  to 
that  between  the  scale  value  100  and  the  values  200,  500 
or  1000,  according  to  whether  the  factor  N  is  2,  5  or 
10,  etc.  This  will  give  the  point  L,  above  which  will  be 
read  the  size  of  wire  at  M.  To  correct  the  weight  value 
for  a  single-phase  circuit  measure  to  the  left  of  the 
point  H,  as  found  for  the  three-phase  circuit,  the  dis- 
tance between  the  scale  values  300  and  200.  To  correct 
for  two-phase  circuits  measure  to  the  right  of  H  a  dis- 
tance between  the  scale  values  300  and  400.  These 
adjustments,  which  reduce  the  original  weight  in  the 
proportion  of  three  to  two  and  increase  it  in  the  pro- 
portion of  three  to  four  respectively,  are  simply  the 
familiar  processes  of  multiplication  and  division  by  the 
graphical  addition  and  subtraction  of  logarithmic  values. 

Calculations  for  the  copper  weight  scale  are  for  solid 
wire  throughout,  and  are  based  on  the  international 
annealed  copper  standard  at  20  deg.  C.  This  standard 
is  defined  and  very  complete  wire  tables  based  thereon 
are  given  in  Circular  No.  31  of  the  U.  S.  Bureau  of 
Standards  (October,  1914,  edition).  From  this  stand- 
ard basis  a  single  percentage  correction  can  most  con- 
veniently be  made  to  incorporate  all  of  the  allowances 
required  for  other  conditions  of  temperature  and  con- 
ductivity, stranding,  sag,  etc.,  to  meet  any  particular 
case.  This  correction  can  be  made  graphically  in  the 
same  manner  as  described  above  by  measurements  from 
the  reference  point  100  on  the  weight  scale. 

It  should  be  noted  that  the  chart  is  based  on  the  load 
current  PR  losses  in  the  conductor,  and  is  exact  through- 
out its  range  for  these  losses  only.  The  true  power  loss, 
as  calculated  by  the  hyperbolic  theory  of  transmission 
lines,  and  which  includes  the  dielectric  losses,  is  gov- 
erned by  the  reactive  conditions  of  the  circuit.  It  may 
be  more  or  less  than  the  load  current  PR  loss,  its  ratio 
to  PR  loss  varying  within  the  range  of  the  chart  and 
practical  operating  limits  approximately  between  the 
following  values: 

Power  Factor  Limits  of  Ratio 

Unity     0.95  to  1.05 

Leading — with  constant  voltage  regulation 1.0    to  1.15 

Leading — any  conditions 1.0    to  1.30 

Lagging 0.7    to  2.50 

The  difference  shown  above  for  untiy  and  leading 
power  factors  may  be  disregarded  in  most  cases  for 
practical  purposes,  but  the  possible  large  difference 
between  the  two  losses  in  the  case  of  lagging  power 
factors  should  be  fully  recognized. 

It  may  be  added  that  the  chart  is  intended  primarily 
to  facilitate  the  determination  of  conductor  sizes,  and 
the  determination  will  be  based  in  most  cases  on  full 
load  conditions,  the  losses  at  light  loads  being  of  minor 
importance.  This  condition  favors  to  some  extent  the 
accuracy  of  the  chart  for  its  main  purpose,  as  the 
difference  between  true  power  loss  and  PR  loss,  while 
not  much  affected  at  unity  power  factor,  decreases  with 
higher  loads,  with  leading  power  factors.  Where  exact 
results  are  desired  and  analytical  calculation  is  neces- 
sary, the  use  of  the  chart  will  eliminate  a  good  deal  of 
waste  effort  since  all  possible  conditions  can  be  quickly 
covered  and  the  range  for  exact  analysis  restricted. 

The  range  of  the  chart  is  extended  somewhat  beyond 
the  highest  values  of  distance,  voltage  and  size  of  con- 
ductor as  yet  reached  in  practice,  this  being  done  in 
order  to  cover  the  greater  range  of  conditions  made 
possible  by  the  constant  voltage  system  of  operation. 
It  will  be  interesting  to  note  that  the  extreme  condi- 
tions of  the  chart  are  approximated  in  one  actual  case, 
namely,  the  240-mile,  150,000-volt  constant  voltage  line 
from  the  Big  Creek  plant  of  the  Pacific  Light  &  Power 
Company  in  California,  having  aluminum  steel  core 
conductors,  the  equivalent  of  375,000  circ.  mil  copper, 
and  designed  to  deliver  57,500  kw.  per  circuit. 
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Faulty  Parallel  Operation  of  Motor  Generators 

How  the  Cause  of  Trouble  Was  Located,  the  Remedy  Ascertained,  and  Method  By  Which 

It  Was  Administered 
By  N.  p.  Hoisington 


THE  operators  of  a  large  coal  mine  generating  sta- 
tion recently  experienced  difficulty  in  operating 
two  similarly-designed  and  equally-rated  inter- 
pole  compound-wound  motor-generators  in  paral- 
lel. In  the  investigation  which  followed  the  commutator 
and  brushes  were  examined,  the  air  gaps  compared  for 
similarity,  the  connections  between  series  field  coils,  in- 
terpole  coils,  and  equalizer  switches  checked,  the  neu- 
tral positions  of  the  brushes  determined  and  the  com- 
pounding of  the  machines  compared.  This  inspection 
revealed  that  the  commutator  required  "stoning,"  the 
brush-holders  needed  cleaning  and  the  series-field  shunt 
required  adjustment,  but  after  these  matters  were  at- 
tended to  the  trouble  still  remained. 

With  heavy  loads  the  motor  generators  shared  the 
current  proportionately  but  with  light  loads  they  did 
not.  Moreover,  when  the  machines  were  suddenly  dis- 
connected from  a  load  under  the  unbalanced  condition 
the  heavier  loaded  generator  operated  the  other  unit  as 
a  motor,  sometimes  causing  such  a  cross-circulation  of 
current  that  the  machine  circuit  breakers  opened.  This 
condition  could  hardly  exist  with  non-interpole,  com- 
pound-wound generators  provided  the  brushes  were  on 
neutral  points  because  they  operate  practically  as  shunt- 
wound  machines  on  no  load.  The  trouble  was  therefore 
attributed  to  the  interpole  adjustment  since  too  strong 
an  interpole  field  may  result  in  rising  armature  charac- 
teristics causing  unstable  operation  and  still  not  pro- 
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ducing  commutation  trouble.  The  latter  symptom  of  in- 
terpole trouble  was  particularly  in  evidence,  the  commu- 
tation being  practically  perfect  from  full  load  up  to  100 
per  cent  overload  despite  the  unstable  operation.  Com- 
mutation at  light  loads  was  not  quite  so  satisfactory  as 


on  heavy  loads  probably  because  of  leakage  at  and  satu- 
ration of  the  interpoles  under  the  latter  conditions. 

To  corroborate  this  evidence  the  voltage  drops  from 
the  commutator  to  each  brush  were  read  at  the  heel,  toe 
and  intermediate  points  as  follows :  After  making  sure 
that  the  commutator  was  smooth  and  polished  and  the 
brushes  were  seated  over  their  full  width  and  under  nor- 
mal tension  a  uniform  load  was  maintained  by  the  pump- 
back  method.  This  was  done  on  Sunday,  when  an  old 
engine-driven  generator  could  carry  the  few  necessary 
pumps  and  fans.    Then  a  voltmeter  with  a  5-volt  scale,  a 
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FIG.     2 — AVERAGE     BRUSH     VOLTAGE    DROPS     BEFORE    CHANGING 
INTERPOLE    FIELD    STRENGTH 

double-blade,  double-throw  knife  switch  and  the  lead  of  ; 
a  hard-lead  pencil  were  connected  as  shown  in  Fig.  1.  \ 
A  fiber  template  slotted  and  perforated  as  shown  and 
shaped  to  conform  with  the  periphery  of  the  commu- 
tator was  then  laid  on  the  commutator  so  that  the  slot 
fitted  around  a  brush.  Voltage  drops  were  recorded 
when  the  pencil  point  was  inserted  in  holes  1,  2,  3  and 
4.  A  pencil  was  considered  preferable  to  a  wire  point, 
since  the  latter  would  scratch  a  rotating  commutator. 

To  check  the  division  of  current  between  brush  arms, 
the  brush  spacing,  symmetry  of  air  gap,  degree  of  leak- 
age and  interpole  saturation  brush  drops  were  ascer- 
tained on  two  positive  and  two. negative  brush  arms  (out 
of  a  total  of  six  arms)  at  50  per  cent,  100  per  cent  and 
150  per  cent  of  rated  load.     With  full  load  and  proper 
compensation  the  voltage  drops  at  the  toe  and  heel  of 
each  brush  should  be  equal  although  the  drops  at  inter- 
mediate points  may  be  slightly  greater.     It  was  found, 
however,  as  shown  by  the  accompanying  data  and  curves, 
that  the  drops  on  the  trailing  tips  of  the  brushes  were    _ 
higher  than  on  the  leading  edges,  indicating  that  the 
machine  was  over-compensated.    It  may  be  pointed  out, 
however,  that  the  data  on  difference  arms  agreed  very 
closely  for  similar  loads,  showing  that  the  current  was    | 
approximately  equally  divided  between  brush  arms,  that    | 
the  brush  spacing  was  correct  and  that  the  air  gap  was 
uniform.     On  the  other  hand  negative  readings  were 
obtained  at  half  and  full  loads  on  template  position  No.^  , 
4,  showing  that  the  leading  side  of  the  brush  for  aboujfc 
one-eighth  of  its  width  carried  excessive  short-circuit' 
current  and  no  useful  current.     This  indicated  extreme 
over-compensation.     In  any  but  an  extremely  liberally- 
designed  machine  such  a  condition  is  very  liable  to  cause 
excessive  sparking  at  the  brushes.  i 


August  12,  1916 


ELECTRICAL    WORLD 


321 


TABLE  I— BRUSH  DROPS  EXISTING  BEFORE  AND  AFTER  ADJUSTING  INTER- 
POLE    FIELD    STRENGTH.      (HEAVY     OR   BOLD  FACE    FIGURES  INDICATE 
CONDITIONS  AFTER  ADJUSTMENT) 


Positive  Brushes 

Nbgativb  Brushes 

TEST  POSITION 

TEST   POSITION 

Load 

Br'sh 
Arm 

Load 

Br'sh 
Arm 

1 

2 

3 

4 

1 

2 

1    ^ 

4 

0.9 

1.0 

O.fl 

1 
-0.5  1 

0.5 

0.9 

0.6 

-0.4 

50  per  cent . 

No.  2 

1.0 

1.2 

1.0 

.401  50  per  cent 

No.  1 

.50 

.90 

.80 

.3 

0.8 

1.1 

0.8 

-1.0  1 

O.fi 

0.7 

1.0 

-1.0 

50  per  cent. 

No.  6 

.70 

1.1 

1.1 

.60 

50  per  cent 

No.  5 

.70 

1.0 

.70 

-  .10 

0.85 

1.05 

0.70 

-0.75 

0.55 

0.8 

0.8 

-0.7 

Average 

.85 

1.15 

1.05 

.50 

Average. . . . 

.60 

.95 

.75 

.IJ 

! 

0.8 

1.2 

0.8 

-0.6 

0.4 

1.2 

I.O 

-0.5 

100  per  cent.]  No.  2 

1.3 

1.6 

1.5 

-  .60 

100  per  cent 

No.  1 

.90 

1.3 

1.2 

.81 

0.8 

1.4 

1.2 

-0.8 

0.7 

1.0 

,0.4 

-0.8 

100  per  cent.  No.  6 

1.0 

1.6 

1.8 

1.0 

100  per  cent 

No.  5 

.80 

1.3 

|l.3 

.50 

0.8 

1.3 

1.0 

-0.7 

0.55 

1.1 

0.7 

-0.65 

Average i 

I.IS 

1.6 

1.65 

.80 

Average 

.85 

1.3 

1.25 

.65 

0.9 

1.0 

1.3 

0.1 

0.4 

1.2 

1.4 

0.3 

150  per  cent.  No.  2 

1.0 

1.5 

1.8 

1.4 

150  per  cent  No.  1 

.50 

1.20 

1.7 

1.5 

0.7 

1.4 

1.5 

0.6 

0.6 

0.9 

0.7 

0.4 

150  per  cent.  No.  6 

.70 

0.8 

1.4 

1.8 

1.7 

150  per  cent  No.  5 

.90 

1.3 

1.4 

1.1 

1.2 

1.4 

0.35 

0.5 

1.05 

1.05 

0.35 

Average 

.85 

1.45 

1.8 

1.55 

.Average. . .  . 

.70 

1.25 

1.55 

1.30 

Finding  the  generator  greatly  over-compensated, 
methods  of  reducing  the  interpole  lield  strength  were 
considered.  Connecting  a  shunt  across  the  interpole 
winding  was  not  favored  because  doing  so  tends  to  make 
a  generator  more  susceptible  to  flash  over  on  sudden 
load  changes  and  short-circuits.  The  alternative,  in- 
creasing the  interpole  air  gap,  was  therefore  adopted. 
Accordingly,  about  two-thirds  of  the  "liners"  were  re- 
moved from  between  each  interpole  and  the  yoke,  there- 
by increasing  the  air  gap  approximately  40  per  cent. 
As  shown  by  the  curves  plotted  from  test  data  obtained 
after  this  change,  the  compensation  obtained  was  about 
correct.  While  the  algebraic  differences  between  volt- 
ages drops  at  trailing  and  leading  brush  edges  changed 
with  variation  in  load,  the  conditions  secured  were  de- 
sirable, as  shown  in  subsequent  tests,  in  which  no  spark- 
ing was  observed  at  loads  up  to  150  per  cent  of  rating, 
and  only  fine  sparking  was  noticed  at  200  per  cent  load. 
Since  the  two  generators  were  duplicate  machines,  sim- 
ilar changes  were  made  in  each,  with  equal  results. 

The  reduction  in  interpole  field  strength  caused  a  con- 
siderable decrease  in  the  compounding,  so  it  was  neces- 
sary to  readjust  the  shunts  across  the  series  fields  of 
each  generator.     Since  these  changes  have  been  made 
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FIG.     3 — AVERAGE     BRUSH     VOLTAGE     DROPS     AFTER     CHANGING 
INTERPOLE    FIELD    STRENGTH 

the  two  motor  generators  have  operated  satisfactorily 
in  parallel  under  all  load  conditions.  There  has  been  no 
tendency  for  either  machine  to  "motor"  the  other  when 
the  entire  load  is  "dropped"  suddenly,  and  it  is  seldom 
necessary  to  touch  either  field  rheostat  during  a  run. 


PERFORMANCE  OF  BOILERS 

WITH  BALANCED  DRAFT 

An    Analysis    of   Combustion    Conditions   and    Boiler 

Operation  When  Nearly  Atmospheric  Pressure 

Is  Maintained  in  the  Furnace  Chamber 

BY   R.   J.  ELKIN 

WHILE  the  steam  turbine  and  the  electrical  gen- 
erator have  both  passed  through  epoch-making 
improvements  within  the  last  decade,  develop- 
ments in  the  making  of  steam — the  construction  of  the 
furnace  and  material  used  in  it,  the  boilers,  stokers  and 
the  methods  of  firing,  etc. — have  hardly  kept  pace  with 
the  prime  mover  in  many  respects.  Strenuous  efforts  are 
con^^inually  being  made  to  increase  the  over-all  efficiency 
of  a  steam  generating  unit  a  fraction  of  a  per  cent  by 
reducing  the  steam  consumption  or  increasing  the 
vacuum  a  small  portion  of  an  inch  while  the  possibility 
of  obtaining  a  proportional  increase  in  the  effective 
heating  value  of  coal  has  in  most  cases  gone  unminded, 
or  at  least  does  not  appear  to  have  received  nearly  the 
amount  of  attention  that  its  importance  warrants. 


FIG.  1- 


-AN  APPLICATION  OF  BALANCED  DRAFT  TO  A  HAND-FIRED 
BOILER 


Under  the  most  favorable  circumstances  the  boiler 
room  is  the  most  wasteful  portion  of  a  steam  plant,  and 
the  one  imposing  the  most  serious  limitations  at  the 
present  time  in  generating  stations  where  enormous 
amounts  of  energy  are  concentrated.  In  the  endeavor 
to  raise  the  thermal  efficiency  of  the  furnace  by  reduc- 
ing the  large  amount  of  heat  lost  up  the  chimney,  econo- 
mizers and  superheaters  are  used  for  the  feed-water  and 
the  steam,  while  mechanical  stokers,  forced  draft,  com- 
bination oil  and  coal  burners  and  pulverized  coal  burners 
have  been  used  to  extend  the  limitations  of  the  boiler 
furnace. 

In  several  large  steam  plants  the  results  secured  by 
a  system  of  balanced  draft  for  the  control  of  boiler  fur- 
naces has  attracted  considerable  attention.  Higher  effi- 
ciency, increased  capacity  during  normal  and  forced 
rating,  and  at  the  same  time  a  lower  operating  and 
maintenance  expense  have  been  shown.  In  what  follows 
the  operation  of  the  system  of  balanced  draft,  and  some 
of  the  results  that  have  been  obtained,  are  outlined. 

For  a  given  rate  of  combustion  the  higher  the  per- 
centage of  carbon  dioxide  contained  in  the  flue  gases 
the  higher  will  be  the  temperature  of  these  gases,  since 
the  more  nearly  perfect  the  combustion  the  greater  the 
amount  of  heat  evolved  for  a  definite  weight  of  coal. 
Moreover,  the  temperature  of  the  furnace  will  increase 
directly  with  the  increase  of  carbon  dioxide,  and  like- 
wise the  steam  pressure,  which,  of  course,  depends  upon 
the  amount  of  heat  absorbed  by  the  boiler,  that  is  to 
say,  upon  the  initial  temperature  of  the  furnace  gases. 
From  this  it  follows  that  if  the  steam  pressure,  which 
depends  upon  boiler  temperature,  is  used  as  a  means  of 
accurately  and  automatically  controlling  the  supply  of 
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air  to  the  furnace,  the  rate  of  this  air  supply  may  be 
maintained  at  a  value  such  as  will  give  the  maximum 
percentage  of  carbon  dioxide  in  the  flue  gases  at  all 
times.  It  is  upon  this  fundamental  principle — the  con- 
trol of  the  furnace  as  a  function  of  the  amount  of  carbon 
dioxide  in  the  flue  gases — that  the  system  of  balanced 
draft  is  based. 


FIG.  2 — APPLICATION   OF  BALANCED  DRAFT  TO   STERLING  BOILER 
WITH  CHAIN  GRATE  STOKER 

The  term  "balanced  draft"  is  understood  to  mean  that 
a  uniform  pressure,  preferably  atmospheric,  is  main- 
tained in  the  furnace  chamber  at  the  tiredoor  for  all 
rates  of  combustion.  Usually  in  practice,  however,  the 
pressure  of  the  furnace  gases  is  maintained  slightly 
below  that  of  the  atmosphere.  There  are  ordinarily 
many  difficulties  in  accomplishing  this,  and  it  is  only 
possible  by  accurately  controlling  the  supply  of  air  to 
the  furnace.  If  the  air  is  drawn  through  the  fuel  bed 
— which  necessarily  means  a  pressure  considerably  less 
than  atmosphere  above  the  grate  and  combustion  cham- 
ber— the  air  supply  will  be  variable  and  erratic  on 
account  of  air  being  drawn  in  through  open  or  leaky 
doors,  through  crevices  and  cracks  in  the  boiler  settings, 
and  the  like.  In  addition  to  these  causes  of  a  change- 
able air  supply,  other  factors  tending  to  make  the  sup- 
ply of  air  variable  are  the  thickness  cf  the  fuel  bed 
(freshly  fired  coal  always  tends  to  more  or  less  dimin- 
ish the  quantity  of  air  passing  through  the  fuel  bed, 
causing  the  formation  of  a  certain  amount  of  carbon 
monoxide,  while  chilling  of  the  fire  takes  place)  ;  atmos- 
pheric conditions ;  the  opening  and  closing  of'  furnace 
doors,  and  leakage  above  the  grate.  These  factors  all, 
either  singly  or  combined,  operate  to  make  the  supply 
of  air  anything  but  constant,  thus  precluding  the  use 
of  natural  draft  where  anything  approaching  the  requi- 
site amount  of  air  is  to  be  obtained. 

To  enable  the  maintenance  of  uniform  or  atmospheric 
pressure  in  the  furnace  chamber  at  the  firedoor,  that  is 
to  say,  maintaining  balanced  draft,  natural  draft  can- 
not be  used,  but  instead  a  system  of  forced  draft  is 
utilized  that  will  give  a  constant  volume  of  air  at  a 
variable  pressure  for  a  given  speed  of  the  blower,  the 
pressure  being  controlled  automatically  according  to  the 
resistance  of  the  fuel  bed. 

There  are  several  ways  in  which  this  may  be  done. 
One  method  consists  of  a  damper  controller  which  auto- 
matically changes  the  position  of  the  boiler  damper  in 
unison  with  the  varying  speed  of  the  blower  that  sup- 
plies the  air  to  the  furnace,  the  speed  of  the  blower  in 
turn  being  varied  by  the  steam  pressure.  Another 
method,  and  the  more  preferable,  is  by  using  a  gas  pres- 
sure regulator  controlled  by  the  pressure  of  the  gases 
in  the  furnace  chamber.  When  a  change  of  gas  pres- 
sure   occurs    the    damper    regulator    operates    the    flue 


damper  in  such  a  way  that  it  counteracts  the  change  in 
pressure,  tending  therefore  to  maintain  a  uniform 
pressure  in  the  furnace  chamber  for  all  rates  of  com- 
bustion. In  this  way  the  excess  suction  of  the  chimney 
beyond  that  required  to  remove  the  gases  from  the 
boiler  is  eliminated,  and  the  chimney  has  but  one  func- 
tion to  perform,  namely,  to  remove  the  gases  of  com- 
bustion from  the  boiler  fires  instead  of  having  also  to 
supply  air  to  the  furnace.  As  the  entire  supply  of  air 
is  controlled  by  the  power-driven  blower,  which  is,  of 
course,  independent  of  atmospheric  conditions,  the  fire 
temperatures  may  be  controlled  closely  with  great 
rapidity. 

A  general  idea  of  the  arrangement  of  the  various 
equipment  necessary  for  obtaining  balanced  draft  may 
be  obtained  from  Figs.  1,  2  and  3.  Fig.  1  shows  bal- 
anced draft  applied  to  a  hand-fired  boiler.  Fig.  2  to 
one  using  a  chain  grate  stoker,  and  Fig.  3  shows  an- 
other arrangement  often  used.  The  gas  pressure  regu- 
lator controls  both  the  inlet  air  damper  and  the  exit 
flue  damper,  and  the  speed  of  the  blower  is  controlled  by 
a  steam  pressure  regulator. 

In  analyzing  the  effect  of  balanced  draft  in  raising 
the  efficiency  and  capacity  of  boilers,  it  is  necessary  to 
consider  the  matter  from  several  points  of  view.  About 
12  lb.  of  air  are  required  per  pound  of  carbon  burned 
to  complete  combustion,  and  since  any  air  in  excess  of 
this  amount  does  not  combine  with  the  coal  in  combus- 
tion, but  merely  dilutes  and  cools  the  gases,  it  can  be 
seen  that  only  when  this  amount  of  air  is  obtained  does 
the  fire  develop  its  maximum  temperature.  As  a  boiler 
absorbs  heat  in  proportion  to  the  difference  of  tempera- 
ture between  furnace  gases  and  itself,  the  higher  the 
temperature  of  the  furnace  gases  above  that  of  tlie 
boiler  the  more  rapid  and  greater,  obviously,  will  be  the 
absorption  of  heat  by  the  latter.  It  is  not  only  in  this 
way  that  the  thermal  efficiency  of  the  fuel  is  raised, 
however.  By  eliminating  all  excess  air  the  volume  of 
gas  for  any  definite  weight  of  coal  consumed  is  reduced 
to  a  minimum,  and  it  follows,  therefore,  that  the  veloc- 
ity of  these  gases  in  passing  from  the  furnace  through 
the  boiler  and  into  the  chimney  is  proportionally  re- 
duced. The  time  during  which  the  gases  are  in  contact 
with  the  boiler  is  an  element  which  affects  the  heat 
transfer  from  gas  to  boiler,  hence  it  naturally  follows 
that  the  reduction  in  the  velocity  of  these  gases  repre- 


FIG.     3 — A    METHOD    OF    AUTOMATIC    CONTROL    WITH    BALANCED 
DRAFT  AS  APPLIED  TO  UNDER-FEED  STOKER- 
FIRED  WATER  TUBE   BOILER 

sents  a  direct  gain  in  the  heat  absorbing  capacity  of 
the  boilers,  and  is  somewhat  analogous  to  increasing 
the  heating  surface,  but  without  increasing  the  radia- 
tion and  conduction  losses  incident  thereto. 

In  another  issue  operating  results  from  several  in- 
stallations using  balanced  draft  will  be  presented  to- 
gether with  test  data. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maiutenanee  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Farmer  Hired  to  Charge  Nearby  Electrolytic 

Lightning  Arresters 

M.  H.  Wagner  at  the  recent  convention  of  the  Ohio 
Electric  Light  Association  expressed  the  belief  that  one 
of  the  Dayton  Power  &  Light  Company's  lightning  prob- 
lems has  been  solved  by  hiring  a  farmer  living  near  one 
of  its  outdoor  substations  to  charge  regularly  the  elec- 
trolytic lightning  arresters.  By  the  adoption  of  this 
plan  the  company  is  able  to  use  what  it  considers  the 
best  equipment  for  protection  against  lightning  at  an 
isolated  substation  where  the  service  of  a  regular  at- 
tendant could  not  be  afforded.  The  services  of  the 
farmer  have  been  secured  at  low  cost,  and  his  record 
for  dependability  leads  the  company  to  expect  success 
from  the  plan. 


Rush  Installation  of  450-Kva.  Outdoor 

Transformer  Substation 

On  Saturday  morning,  June  17,  the  contract  depart- 
ment of  the  Georgia  Railway  &  Power  Company  called 
on  the  construction  department  to  install  a  450  kva., 
22,000/2200-volt  transformer  substation  and  run  a  2200- 
volt  pole  line  a  distance  of  about  1  mile  so  as  to  make 
it  possible  to  energize  the  line  on  the  following  Wednes- 
day afternoon.  This  station  was  to  be  built  about  45 
miles  from  Atlanta,  and  transformers  and  all  other 
material  had  to  be  shipped  from  this  point.  Two  4-ton 
trucks  were  rented  and  a  150-kva.  transformer  placed  on 
each,  together  with  all  the  material  necessary  for  line 
work  and  the  building  of  the  station.  A  third  trans- 
former was  shipped  by  freight.  The  trucks  reached  the 
station  on  Saturday  afternoon  and  the  third  trans- 
former, shipped  by  freight,  arrived  on  Monday.  On 
Sunday,  the  poles  required  to  carry  the  high  and  low- 


FIG.  1 — COMPLETED  450-KVA.  SUBSTATIUN  SHOWN  IN  Tlit:  FORE- 
GROUND;  A  22,000/550-VOLT  STATION  IN  THE  BACKGROUND 

tension  buses  were  set  and  guyed.  On  Monday  the  sub- 
station crew  started  work  on  the  station  and  completed 
it  on  Tuesday  afternoon.  The  line  crew  also  started  its 
work  on  Monday  and  completed  the  1  m.ile  of  2200-volt, 
three-phase  line  Wednesday  afternoon  at  3  o'clock. 
The  transformer  substation  and  the  line  was  energized 


on  Wednesday  afternoon,  June  21,  at  5  o'clock.  This 
work  required  a  foreman,  a  crew  of  four  men  on  station 
work  and  ten  men  on  line  work.  E.  B.  Hook,  Jr.,  super- 
intendent of  construction,  supervised  the  work. 

The  work  was  completed  in  this  short  time  in  spite  of 
a  difficulty  encountered.  On  Tuesday  afternoon,  while 
checking  the  transformer  connections,  the  inspector  dis- 


FIG.    2 — METHOD    OF    REMOVING    CORE    FROM    TRANSFORMERS 

covered  that  two  nuts  from  the  terminal  board  of  one 
transformer  were  missing,  and  one  nut  from  another 
transformer.  The  special  frame  for  lifting  transformer 
cores  from  their  casing  was  rushed  by  truck  from  At- 
lanta to  the  substation  and  the  cores  removed  from  the 
units.  In  Fig.  2  the  device  and  method  used  for  re- 
moving the  cores  is  shown.  One  nut  was  found  in  each 
transformer,  however,  and  one  of  the  nuts  was  not 
found.  Therefore  one  transformer  could  not  be  used  on 
account  of  the  danger  of  the  nut  being  in  between  the 
windings,  which  might  cause  a  short-circuit  when  the 
unit  was  energized.  The  station  was  temporarily  cut 
in  with  two  transformers  connected  in  open  delta. 


Comparisons   of  British  and    American  Boiler 
Design  and  Operation 

In  a  discussion  on  a  paper  recently  presented  before 
the  Incorporated  Municipal  Electrical  Association  in 
London,  on  problems  of  boiler-house  design  and  opera- 
tion, S.  L.  Pearce  of  Manchester,  England,  outlined 
some  of  the  differences  in  British  and  American  boiler- 
room  practice  noticed  during  a  recent  inspection  trip 
in  this  country.  The  accompanying  table  of  differences 
in  water-tube  boiler  design  and  operation  was  presented. 
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The  data  and  information  in  the  third  column  of  the 
table  were  ^iven  for  a  new  station  representative  of 
British  j)ractic'e,  with  the  comment  that  such  data 
showed  how  Hritish  practice  has  been  more  on  the  safe 

DET.XILS  OF  SOME  LARGE  WATER  TUBE  BOIT.ERS 


Detroit 


Heatinir  surfju'o  in  sqimri-  feet 23 ,  650 

Econo?iiiior  surfiiri'  in  siiiiiiro  feet None 

Superheuter  suifiice  in  sijuare  fpct 

Cirjvtc  aroii  in  square  IVi>l 400 

Rvaporntion  in  povinils  per  horn- |  130,000 

Consumption  of  fuel  per  square  foot  of  grate 

area  per  hour '      

Oase  pressure  in  pounils  per  square  inch  ....  ?25 

Superheat 200* 

niaineter  of  tubes l  in. 

^■Vator  evaporated  per  hour  per  .square  footi 

of  heatiuK  suriae-" j  5. fit 

Ratio  of  heating  surface  to  grate  area 59/1 

Temperature  of  feeii  water I      


Chicago 


12.250 

8,500 

012 

274 

70,000 

45  lb. 

210 

225  del?.  F. 

4  in. 

0.53 

44/1 

i50  deg.  F. 


Man- 
chester, 
England 


11,000 

5 ,  000 

3.924 

312 

50-()0,000 

21-26  lb. 

225 

275  dog.  F. 

3Hin. 

4.75 

35/1 

•210  deg.  F. 


*.\t  200  per  cent  rating. 

side  of  operation  than  in  America,  in  that  the  boilers 
were  designed  for  long-continued  operation  with  plenty 
of  margin.  The  high  values  credited  to  American 
boilers  were  attributed  to  results  from  the  use  of  the 
underfeed  type  of  mechanical  stoker  working  under 
forced  draft  conditions. 


Automobile  Searchlamps  for  Station 

Emergency  Lighting 

In  the  power  station  of  the  LeRoy  (N.  Y.)  Hydraulic 
Electric  &  Gas  Company  a  serviceable  and  reliable 
emergency  lighting  outfit  is  used  which  consists  of  two 
automobile  searchlights  operated  from  a  small  storage 
battery.  The  outfit  is  mounted  as  shown  in  the  accom- 
panying illustration.  The  two  searchlights  are  fastened 
to  home-made  brackets  and  arranged  so  that  they  may 
be  turned  at  any  angle  and  thus  light  any  part  of  the 
operating  floor   of   the   station.      The  battery   used   is 


STORAGE-BATTERY     OPERATED     SEARCHLIGHTS     INSTALLED     FOR 
EMERGENCY    USE    IN    SMALL    NEW   YORK    STATION 

rated  at  6  volts,  13.5  amp.,  and  is  shown  on  the  shelf 
below  the  lamps.  The  battery  is  also  wired  to  the  sta- 
tion exciter  bus  with  110-volt  lamps  in  series  so  that  it 
can  be  charged  by  simply  screwing  the  lamps  into  the 
sockets.  The  searchlights  are  connected  in  series  to 
the  battery.  The  entire  outfit  costs  about  $30  and,  ac- 
cording to  D.  C.  H.  Prentice,  manager  of  the  company, 
has  given  most  satisfactory  and  valuable  service  during 
emergency  shutdowns,  besides  overcoming  the  objection 
of  the  Underwriters  to  the  use  of  oil  lamps  in  such 
cases. 


COST  OF  OUTDOOR  SUBSTATIONS 

Net  Cost  per  Kw.  of  Switching,  Fusing,  Choke  Coil, 

Lightning  Arrester  Equipment  and 

Tower   Frames 

In  a  discussion  at  the  recent  Cedar  Point  convention 
of  the  Ohio  Electric  Light  Association,  H.  W.  Young, 
president  of  the  Delta-Star  Electric  Company  of  Chi- 
cago, gave  the  following  data  on  the  cost  of  outdoor 
substations.  These  substations  were  divided  into  three 
classes:  (1)  The  small  installation  supplying  one  or 
more  consumers  (2)  The  medium  capacity  type  sup- 
plying a  group  of  consumers  or  small  communities. 
(3)  The  high-rated  type  which  may  serve  a  single  large 
consumer,  a  town,  or  furnish  power  to  a  comparatively 
large  territory.  The  cost  per  kilowatt  of  the  small  sta- 
tion is  high  when  compared  to  the  larger  stations.  The 
income  from  it  is  also  often  small  and  the  result  is  a 
rather  low  earning  power.  The  service  given  by  such 
a  small  outdoor  substation,  however,  is  one  which,  as  a 
rule,  can  not  be  economically  undertaken  with  any  other 
form  of  equipment,  and  is  essential  in  developing  power 
loads  along  transmission  lines. 

T.\BLE  I— NET  COSTS  PER  KW.  OF  EQUIPMENT  WITH  100  PER  CENT  OVER- 
FUSING  ON  HIGH-TENSION  SIDE 


Cost  per  Kw.  in  Dollars 

Voltage 

Three- 

Size  in  Kw. 

Phase 

A 

B 

C 

D 

E 

13,200 

50 

$5.00 

S6.00 

S6.90 

$0,022 

$3.50 

100 

2.32 

3.07 

3. 52 

0  0138 

1.75 

250 

1.00 

1.26 

1.45 

0.008 

0.89 

.500 

0.50 

0.66 

0,75 

0.0053 

0.35 

1000 

0.28 

0.35 

0.40 

0.0037 

0.18 

2000 

0.15 

0.19 

0.21 

0.0022 

0.12 

22,000 

50 

5.50 

7.30 

8.20 

0.022 

3.50 

100 

2.75 

3.65 

4.10 

0.011 

1.75 

200 

1.40 

1.86 

2.05 

0  0069 

0.88 

400 

0.72 

0.95 

1.06 

0.005 

0.44 

800 

0.40 

0.52 

0.57 

0.0133 

0.22 

1600 

0.23 

0.27 

0.30 

0.0024 

0.11 

3200 

0  14 

0.15 

0.16 

0.0014 

0.09 

33,000 

50 

6.00 

8.00 

9.80 

0.022 

3.50 

100 

3.25 

4.25 

4.90 

0.011 

1.75 

200 

1.70 

2.16 

2.50 

0.0143 

0.88 

500 

0.74 

0.94 

1  07 

0.0135 

0.35 

1000 

0.40 

0.50 

0.57 

0.0039 

0.22 

2000 

0.21 

0.27 

0.30 

0.003 

0.11 

As  outdoor  substations  increase  in  size  the  cost  per 
kilowatt  rapidly  decreases.  The  costs  of  two  installa- 
tions serve  as  an  example:  A  25-kw.,  single-phase, 
22,000-volt,  25-cycle  substation  with  wooden  poles  and 
platform  construction  installed,  cost  approximately  $22 
per  kilowatt,  or  $550.  This  cost  includes  the  following 
items:  Transformer,  $13  per  kilowatt;  switching  and 
protective  equipment,  $5  per  kilowatt ;  structure  mate- 
rial and  labor,  $4  per  kilowatt.  A  900-kw.,  three-phase, 
22,000-volt,  25-cycle  steel-tower  substation  installation 
cost  $4,398.18,  this  being  $4.88  per  kilowatt,  divided  as 
follows:  Material  cost,  including  transformers,  $4.33 
per  kilowatt;  labor  cost,  55  cents  per  kilowatt.  The 
labor  cost  on  this  particular  station  included  hauling  the 
transformers  a  considerable  distance  over  poor  roads, 
which  constituted  practically  half  the  total  labor  cost. 

For  stations  from  50  kw.  to  3200  kw.  at  13,200,  22,000 
and  33,000  volts,  three-phase,  the  costs  per  kilowatt  of 
the  complete  high-tension  switching,  fusing,  choke  coil 
and  lightning-arrester  equipment  are  given  in  Table  I. 

Column  A  covers  the  cost  of  double-break  (per  phase) 
three-pole  switches  and  simple  horn-gap  arresters. 
Column  B  gives  data  for  an  installation  which  is  the 
same  as  A,  except  that  the  arresters  have  limiting  re- 
sistors in  the  grounded  circuit.  Column  C  presents 
data  for  equipment  which  is  the  same  as  A,  except  that 
arresters    are    of    the    high-speed    sphere-gap    resistor 
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type.  Column  D  gives  the  cost  per  kilowatt  per  phase 
of  chemical  fuse  renewals.  The  cost  per  kilowatt  of  hot 
galvanized  steel  tower  frames  is  given  in  column  E. 
Especial  attention  is  called  to  the  rapid  decrease  in  cost 
with   increase  of  transformer  rating. 


Manhole   Guards  of   Compact   Design   That 
Protect  Against  Accident 

In  the  accompanying  illustration  two  types  of  man- 
hole guards  are  shown  which  give  adequate  protection 
and  yet  are  compact  for  transporting  and  light  for 
handling.  These  guards  are  used  by  the  underground 
cable  department  of  the  Commonwealth  Edison  Com- 
pany in  Chicago.  The  upright  one  shown  in  the  photo- 
graph is  employed  in  the  downtown  area  or  where  traffic 
is  heavy.  It  is  made  up  of  four  114-in.  by  l^/^-in.  angle 
bars  and  1-in.  strap  iron,  and  assembled  in  three  pieces, 
the  two  sides  and  back,  which  when  transporting  are 
packed  flat  together  and  occupy  very  little  space.  When 
set  up  around  a  manhole  opening,  the  back  piece  locks 
with  the  two  side  pieces  by  means  of  notches  in  two 
cross-bars  which  slip  over  projecting  rivets  in  the  side 
pieces.  On  the  front  edge  of  each  side  piece  is  a  bar 
fastened  by  one  rivet  to  the  vertical  angle  iron.  These 
two  bars,  at  the  top  of  one  side  and  midpoint  of  the 
other,  swing  across  and  notch  over  a  rivet  on  the  op- 
posite side  piece  to  form  the  fourth  or  front  side  of 
the  guard. 

To  enter  the  manhole,  the  top  one  of  these  bars  is 
dropped  temporarily.  The  four  angle  irons  forming  the 
vertical  members  of  the  guard  extend  into  the  neck  of 
the  manhole,  which  in  every  case  is  square  and  a  stand- 
ard size,  and  the  lower  horizontal  bars  rest  on  the  iron 
frame  of  the  manhole.  A  piece  of  sheet  iron  10  in. 
wide  is  placed  on  each  side  of  the  guard  at  the  ground 
line,  and  these  form  a  band  around  the  opening  to  keep 
the  dust  from  blowing  in. 

In  the  outlying  districts  of  the  city  where  there  is 
less  traffic,  but  some  protection  is  needed  to  keep  chil- 


TWO   TYPES   OF    MANHOLE   GUARDS    USED   BY   CHICAGO   COMPANY 

dren  from  stepping  into  the  opening,  a  screen  cover 
which  rests  in  the  manhole  cover  seat,  as  shown  in  the 
illustration,  is  used.  While  this  is  light  and  easy  to 
handle,  it  is  sufficiently  rigid  to  support  the  weight 
of  heavy  auto  trucks,  as  has  been  demonstrated  upon 
numerous  occasions  in  actual  service.  These  guards  are 
made  of  iy2-in.  by  Va-in.  channel  irons  and  3/16-in. 
steel-wire  screens  with  l^A-in.  mesh. 


Identification   Record   for   Overhead  Primary 
Circuits 

BY  R.  A.  PAINE,  JR. 

When  several  primary  feeders  are  supported  on  the 
same  pole  some  companies  identify  the  circuits  by  plac- 
ing marks  on  the  crossarms.  This  is  costly,  however, 
and  apt  to  lead  to  serious  mistakes,  especially  where  cir- 
cuits are  being  continually  rearranged.  The  Edison 
Electric  Illuminating  Company  of  Brooklyn  employs  an 
identification  system  which  does  not  possess  either  of 
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PRIMARY  MAP  SHOWING  POSITIONS  OF  CIRCUITS  ON   CROSSARMS 

these  objections.  It  consists  of  indicating  on  each  pri- 
mary-feeder map  the  crossarms  and  pins  on  which  each 
circuit  is  supported.  Before  a  change  is  made  the  print 
is  prepared  and  as  soon  as  the  construction  has  been 
completed  revised  prints  are  issued  thereby  keeping  the 
records  up  to  date. 

Each  phase  is  represented  by  a  single  line,  different 
legends  being  used  to  distinguish  between  phases.  The 
positions  of  the  circuits  on  the  cross  arms  are  indi- 
cated by  small  circles  over  the  corresponding  pins.  Only 
crossarms  carrying  primary  feeders  or  mains  are  indi- 
cated on  the  maps,  others  being  represented  by  a  short 
dash  across  the  pole.  The  dash  also  indicates  an  empty 
gain.  The  portions  of  the  feeders  to  which  any  pole 
section  refers  are  shown  by  dimension  lines  numbered 
to  correspond  with  the  proper  pole.  This  has  been  found 
of  considerable  value  as  a  check  on  the  memory  of  the 
linemen  and  especially  when  they  are  shifted  from  one 
district  to  another  or  in  emergency  cases. 


Old  Arc  Lamps  Make  Inexpensive  Incan- 
descent Street  Lamp  Fixtures 

The  city  water  and  lighting  department  of  the  city 
of  Lincoln,  Neb.,  has  been  able  to  effect  a  net  saving 
of  $570  by  utilizing  100  old  arc  lamps  in  the  construc- 
tion of  nitrogen  lamp  fixtures  for  its  street  lighting  cir- 
cuits. In  commenting  upon  the  situation  Paul  W.  Doerr, 
assistant  superintendent  of  the  water  and  light  depart- 
ment, said :  "We  found  that  the  best  price  for  new  nitro- 
gen lamp  fixtures  complete  was  $11.50,  while  rebuilding 
the  old  arc  lamps  cost  $6.70  each,  including  the  cost  of 
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installiiiK  a  nioyful  sorow  socket  and  comjjon.sator  coil  in 
the  casinK'.  and  linishiiiK  the  unit.  The  old  junk  copper 
coils  taken  from  the  arc  lanij)  netted  1)5  cents  each,  mak- 
iny:  the  net  cost  of  each  unit  $5.80  apiece." 

The  compensator  installed,  as  shown  in  the  .sketch, 
was  furnished  by  the  George  Cutter  Company  of  South 
Bend,  Ind.  The  scheme  of  mounting  the  mogul  screw 
socket  and  the  compensator  coil 
on  the  casing  of  an  old  lamp  is 
also  shown.  Two  castings  were 
"TCr"  '^  required  to  hold  both  the  sock- 
ets and  the  coil,  and  these  cast- 
ings were  arranged  so  that  they 
could  be  fastened  directly  to 
the  lower  brass  casing  of  the 
lamp  by  means  of  small  screws. 
The  holes  for  these  screws  at 
A  and  B  were  already  drilled 
and  tapped  in  the  brass  casing. 
The  work  of  making  the  change 
included  the  assembling  of  the  coil  and  socket  on  the 
mounting  legs  and  then  fastening  the  assembled  parts 
into  the  casing  by  means  of  the  screws  at  A  and  B. 
The  compensator  and  the  socket  were  then  wired  to  the 
arc  lamp  binding  posts.  The  short  circuiting  switch  in 
the  top  of  the  former  arc  lamp  was  not  included  in  the 
circuit.  The  entire  fixture  was  given  a  coat  of  black 
enamel  and  the  underside  of  the  reflector  treated  with 
a  coat  of  white  baked  enamel  paint. 
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MOUNTING  FOR  COMPEN- 
SATOR    COIL     IN     OLD 
ARC  LAMP  CASING 


Cost  of  Operating  Motors  in  Lime  Plants 
[  and  Quarries 

In  a  recent  paper  presented  before  the  National  Lime 
Manufacturers  Association,  R.  D.  Donaldson,  power  en- 
gineer, The  United  Gas  &,  Improvement  Company,  Phila- 
delphia, Pa.,  gave  operating  data  and  costs  for  motor 
drives  in  several  lime  plants  and  quarries.  He  called 
attention  to  the  fact  that  although  it  is  generally  be- 
lieved the  application  of  an  electric  motor  to  a  steam 
hoist  requires  either  a  direct-current  motor  or  some  type 
of  variable  speed  alternating-current  motor,  experience 
has  shown  that  this  is  unnecessary,  for  the  constant 
speed  alternating-current  motor  can  be  applied  to  prac- 
tically all  steam  hoists.  A  complete  new  crankshaft  for 
an  existing  steam-driven  hoist  and  the  necessary  gears  to 
reduce  the  speed  as  low  as  possible  is  all  that  is  required. 
In  regard  to  hoisting  with  an  electric  motor,  one  case 
was  cited  where  approximately  3000  tons  of  stone  per 
month  was  hoisted  up  an  incline  with  a  total  lift  of  ap- 
proximately 115  ft.  at  a  cost  of  $11.50  with  current  at 
2  cents  per  kilowatt-hour. 

The  energy  consumption  of  a  stone  crushing  plant 
running  fairly  steadily  and  turning  out  3000  tons  of 
crushed  and  screened  stone  per  month  was  given  as  1  to 
1.1  kw.-hr.  per  ton.  A  plant  running  fairly  steadily  and 
turning  out  12,000  tons  of  crushed  stone  per  month  con- 
sumes between  0.8  and  1  kw.-hr.  per  ton  of  product.  The 
idle  load  of  a  crusher  plant  is  very  large.  The  power 
required  to  keep  the  crusher  plant  running  up  to  speed 
approximates  50  per  cent  of  the  total  power  required  to 
crush  the  maximum  quantity  of  stone.  By  good  routing 
of  cars,  however,  or  by  any  other  means  which  will 
keep  the  operation  of  the  crusher  plant  up  to  its  maxi- 
mum output,  the  power  consumption  per  ton  of  stone 
crushed  can  be  reduced  from  30  per  cent  to  40  per  cent 
from  the  consumption  figures  given. 

In  the  majority  of  cases,  it  was  pointed  out,  the  cost 
of  coal  consumed  for  the  operation  of  the  steam  plant  is 
less  than  the  cost  of  the  equivalent  electrical  energy. 
However,  the  labor  charges,  repairs  supplies  and  oil  all 


tend  to  make  it  possible  to  operate  electric  motors  and 
under  average  conditions  with  purchased  energy  the 
operation  is  enough  cheaper  than  private  plant  opera- 
tion to  warrant  the  investment  required  to  utilize  elec- 
trical energy. 

The  following  data  show  the  investment  cost  for  elec- 
trifying and  operating  different  lime  plants. 

COST  OF  EQUIPPING  AND  OPERATING  LIME  PLANTS 


I'llllt 

Numlior 

Numhor 
of  Kilii3 

Tons 
Output 
for  24 
Hours 

(!ost  of 
Idiuipment 

Cost  of 

Energy  at 

2  Cents  per 

Kilowatt- 

Tlour 

(Jjst  of 

Rt'-am 

Operation 

Annual 
Saving 

1 
2 
3 

4 
16 

65 
48 
200 

$5,000 
2,500 
1,500 

$4,000 
2,400 
12,500 

$0,500 
4,800 
19,500 

S2,500 
2,400 
7,000 

These  plants  operate  the  following  equipment : 

Plant  No.  1 — Two  200  g.p.m.  centrifugal  pumps,  blower  fan, 
two  hoists,  50-hp.  crusher,  fan,  hammer  mill,  bagger,  rotary  mixer, 
Broughton  mixer,  hair  picker  and  water  supply  pump. 

riant  No.  2 — Kiln  blower,  two  hoists,  one  300-gal.  centrifugal 
pump. 

Plant  No.  3 — A  1 50-hp.  crusher  plant,  dust  mill,  hammer  mill, 
two  complete  hydrating  plants,  Broughton  mixer,  bag  cleaner,  .5- 
hp.  quarry  pump,  small  machine  shop,  hair  picker,  elevator,  two 
kiln  blowers,  30-hp.  air  compressor  for  quarry  drills.  The  total 
installed  horsepower  for  this  plant  was  650. 


Hold-Off  Tag  Used  by  Binghamton  (N.  Y.) 

Company 

Whenever  conditions  require  the  holding  open  of  oil 
switches  in  the  Binghamton  Light,  Heat  &  Power  Com- 
pany's stations,  printed  red  cards  like  the  one  illustrated 
herewith  must  be  filled  out  and  attached  thereto.  On 
the  cards  must  be  written  the  name  of  the  person  order- 
ing the  switch  opened,  the  date,  the  time  at  which  this 
was  done,  the  reason  for  the  interruption,  the  purpose 
of  the  circuit  and  any  remarks  pertinent  to  the  hold- 
off  order.     Before  the  switch  may  be  closed  the  person 


Circuit 

Date 

Switch  opened  by 

Switch  closed  by 

Circuit  ordered  off  by. 
Circuit  ordered  on  by. 
Cause  of  interruption. 

Breaker    blew 

Other  remarks 


INFORMATION    REQUIRED    WHEN    HOLDING   OIL   SWITCHES    OPEN 

ordering  it  opened  must  sign  the  card  or  order  it  signed 
and  the  name  of  the  person  closing  the  switch  must  be 
recorded,  with  the  time.  A  detailed  report  of  the  rea- 
son for  holding  the  switch  open  is  recorded  on  the  back 
of  the  card  after  the  matter  has  been  attended  to.  This 
information  serves  to  locate  the  responsibility  for 
closing  any  switch  after  it  has  been  held  off  and  also 
gives  a  record  of  the  reasons  for  interruption  to  service 
on  each  circuit.  The  latter  purpose  alone  has  justified 
the  card,  according  to  George  H.  Ives,  engineer  of  the 
plant,  since  the  parent  company  is  continually  asking 
for  this  information. 
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COMMERCIAL  AND    BUSINESS   POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


Curves  That  Plot  the  Performance  and 

Efficiency  of  the  Salesman 

The  Elmira  Water,  Light  &  Railroad  Company  of 
Elmira,  N.  Y.,  employs  a  graphical  method  for  follow- 
ing the  work  of  its  salesmen.  As  explained  by  F.  H. 
Hill,  general  manager  of  the  company,  the  salesmen's 


made  up  on  this  form  and  each  salesman  is  given  a 
copy,  not  only  of  his  own  but  of  every  other  man's 
record.  "We  find,"  comments  Mr.  Hill,  "that  each  sales- 
man spends  more  time  in  .studying  the  other  man's 
record  than  he  does  his  own,  endeavoring  to  find  out 
how  his  competitor  does  it." 


^   I  2  3  4  5   6  7   8  3  10  II   12  13  14  15  16  n  18  19  2021  22  2324  25  26  27  26  23 
Days  of  The  Mon+h 

THE  RECORD  OF  EACH  SALESMAN  FOR  THE  ELMIRA  (N.  Y.) 
LIGHT  COMPANY  IS  PLOTTED  EVERY  MONTH  IN  THIS  GRAPHIC 
FORM 

efforts  are  reduced  to  a  curve,  a  sample  of  which  is 
reproduced  herewith. 

This  particular  salesman,  it  will  be  noted,  is  an  ex- 
tremely active  man,  making  a  very  large  number  of 
calls  per  day  during  the  month  for  which  the  curve  was 
compiled.  The  percentage  of  his  sales  and  his  calls, 
however,  is  also  quite  high,  and  the  cost  per  sale  is 
extremely  low.  By  the  word  "sale"  is  meant  the  secur- 
ing of  a  meter  contract.  The  man  whose  work  is  indi- 
cated on  the  curve  sheet  is  exclusively  on  residence 
work. 

At  the  end  of  each  month  each  salesman's  report  is 


THE  SMALL  ELECTRIC  OFFICE 

Structures  Providing  for  Showroom,  Cashier's  Desk, 

Storeroom  and  Switching  Center,  Standardized 

by  Central  Illinois  Utilities  Company 

Along  with  the  developments  in  centralizing  elec- 
tricity supply  for  small  cities  in  Illinois,  there  has  come 
a  trend  toward  neater,  more  convenient  and  more  invit- 
ing central-station  offices.  Thought  has  been  given  and 
is  being  given  to  the  problem  of  providing  "electric- 
light  offices"  which  shall  more  appropriately  meet  the 
needs  of  the  small  communities.  Attempts  have  been 
made  to  analyze  the  functions  to  be  performed  by  such 
offices,  and  then  either  to  build  to  suit  conditions  or  to 
remodel  existing  structures  to  make  them  more  nearly 
fulfill  the  needs  of  customers  and  utility  company. 

The  Smallest  Complete  Central  Station  Office 

In  Piper  City,  a  place  having  barely  650  inhabitants, 
the  Central  Illinois  Utilities  Company  desired  an  office 
from  which  its  one  local  employee  could  handle  its 
business.  This  office  had  to  be  a  place  in  which  cus- 
tomers could  pay  bills,  buy  electrical  devices  and  fit- 
tings, and  contract  for  electric  service  and  house-wiring. 
Space  had  to  be  provided  to  store  a  small  stock  of  elec- 
trical goods  and  workmen's  tools,  and  to  set  a  switch- 
board which  would  control  the  entire  distribution  sys- 
tem of  the  town,  energy  for  which  is  supplied  from  a 
transmission  line.  The  problem  was  solved  by  leasing 
at  a  cost  of  $10  a  year  a  small  plat  of  ground  which 
was  part  of  the  right-of-way  of  the  steam  railroad 
running  through  the  center  of  the  little  city,  and  erect- 
ing on  this  land  a  14-ft.  by  16-ft.  frame  structure  at  a 
cost,  exclusive  of  equipment,  of  $380. 

The  Piper  structure  and  the  duplicate  of  it  which  was 
built  at  Oilman  are  probably  the  smallest  complete  cen- 


THE  PIPER  CITY    (ILL.)    ELECTRIC-LIGHT  OFFICE  AND  ITS  COUNTERPART  AT  GILMAN,  ILL.    BUILDING  PLANS  FOR  THESE  STANDARDIZED 

SMALL    STRUCTURES    ARE    REPRODUCED    ON    THE    NEXT    PAGE 
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tral-station  offices  in  the  country.  That  the  Piper  office, 
for  example,  is  complete  and  that  it  provides  adequate 
facilities  for  meeting  the  demands  of  the  town's  196 
electric-service  customers  and  for  handling  the  $7,070.13 
of  revenue  which  in  one  year  has  passed  over  its  counter, 
may  be  seen  from  the  sketch  and  photograph. 

Almost  the  entire  front  of  this  miniature  structure 
is  occupied  by  the  door  and  the  show  windows.  The 
window  is  a  very  important  part  of  the  building,  for  it 
has  been  a  factor  in  making  the  merchandise  sales 
mount  to  an  annual  total  of  $1,453.93 — an  average  of 
more  than  $7  per  customer.  The  interior  of  the  office 
is  divided  into  two  parts  by  a  latticed  partition,  the 
office  part  proper  measuring  11  ft.  by  14  ft.,  and  the 
back  room,  which  is  a  store  room  and  a  wiring  com- 
partment for  the  2300-volt  lines  to  and  from  the  oil- 
switch,  measuring  5  ft.  by  14  ft.  The  office  is  equipped 
with  a  roll-top  desk,  private  telephone  and  city  tele- 
phone, a  table  and  chairs,  and  a  stove.  The  operating 
handle  of  the  oil-switch,  as  Avell  as  the  voltmeter,  am- 
meter and  watt-hour  meter  on  the  swithboard,  are  all 
within  easy  view  and  reach  of  the  man  in  charge  when 
he  is  sitting  at  his  desk.  Some  of  the  stock  is  kept  on 
shelves  in  the  back  room,  but  the  larger  packages,  such 
as  lamp  boxes,  are  kept  in  the  attic  above  the  office. 
This  storage  space  can  be  reached  by  standing  on  a 
stepladder  and  reaching  through  a  manhole  in  the 
ceiling  of  the  storage  room. 

By  adopting  this  solution  of  its  office  problems  in  this 
small  town  the  company  has  been  able  to  secure  an 
entirely  satisfactory  headquarters  at  a  lower  cost  than 
it  could  rent  one  for.  It  has  secured  a  desirable  central 
office  location  and  has  eliminated  the  necessity  of  car- 
rying  its  primary  lines,   which   had   to  go  to  the  oil 


switch,  into  a  more  or  less  inaccessible  building 
further  from  its  transformer  substation. 

Milford,  111.,  another  town  of  1316  inhabitants  on 
the  lines  of  the  same  company,  was  receiving  electric 
service  before  it  was  acquired  by  the  Central  Illinois 
Utilities  Company.  Its  office,  store  and  substation  as 
it  looked  at  the  time  of  purchase  are  shown  below. 
The  same  building  a  year  or  so  later,  after  a  little 
thought  and  about  $100  had  been  expended  in  putting  it 
into  shape,  is  shown  at  the  right.  This  remark- 
able change  in  exterior  appearance  cost  only  a  small 
part  of  the  $100,  since  nothing  was  done  but  to  apply 
some  paint  and  make  an  old  door  into  a  show  window. 

The  office  furnishings  had  previously  consisted  prin- 
cipally of  an  old  stove,  some  stock  piled  in  a  corner,  a 
table,  and  a  slatted  window  through  which  customers 
shoved  money  for  their  bills.  In  the  process  of  remodel- 
ing, the  stove  was  blacked,  the  stock  was  removed  from 
the  corner  it  had  occupied  to  a  partitioned  and  shelved 
storeroom  built  in  the  substation  part  of  the  building, 
and  the  office  and  substation  were  separated  by  a  par- 
tition, which  was  painted.  The  barred  window  before 
the  cashier's  cage  was  abolished.  The  office  proper  was 
divided  into  two  parts  by  a  low  wooden  railing,  and 
some  other  provisions  were  made  to  give  increased 
convenience  to  the  280  customers  who  paid  the  company 
a  total  of  $10,105.53  in  one  year  for  electricity  and  for 
merchandise.  During  the  same  year  the  merchandise 
sales  in  the  town  amounted  to  $948.38. 

The  simple  yet  effective  solution  of  the  office  prob- 
lem at  Milford  is  considered  satisfactory,  since  it  per- 
mitted the  company  to  utilize  to  the  best  possible  ad- 
vantage what  it  had  available,  and  to  provide  a  really 
attractive  office  in  a  good  location  at  a  nominal  cost. 


WITH   A   LITTLE   PAINT   AND   PLANNING   AND   THE   EXPENDITURE    OF    LESS    THAN    $100,    AN    UNATTRACTIVE    SUBSTATION    BUILDING 
AT   MILFORD,   ILL.,   WAS   CONVERTED  INTO   A  LIGHT  AND   CHEERY   CENTRAL    STATION    HEADQUARTERS 
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The  Importance  of  Training  the  Range  User 
in  Right  Cooking  Methods  from  the  Outset 

Two  next-door  neighbors  at  Corpus  Christi,  Tex., 
were  each  sold  an  electric  range  on  thirty  days'  trial. 
After  the  ranges  had  been  installed,  both  housewives 
were  carefully  instructed  in  their  use  by  representa- 
tives of  the  Corpus  Christi  Electric  Company,  for 
which  J.  A.  Dupree  is  in  charge  of  appliance  sales. 

Every  effort  was  made  to  demonstrate  to  the  house- 
wives the  most  economical  methods  of  operating  the 
ranges.  Both  users  were  enthusiastic  over  the  way 
cooking  could  be  done  on  the  electric  range,  and  prided 
themselves  on  the  perfection  achieved  in  making  fruit 
cake,  roasting  turkey,  etc.  Both  employed  servants  to 
do  the  cooking,  but  one  housewife  gave  her  personal 
attention  to  the  preparation  of  all  meals.  These  re- 
spective servants  were  both  Mexican  girls.  This,  in 
passing,  is  of  particular  interest  in  the  Southwest,  com- 
ments Mr.  Dupree,  for  the  reason  that  some  have  been 
doubtful  of  the  possibility  of  training  such  servants 
to  operate  electric  ranges  efficiently. 

"We  found,  in  watching  these  installations,"  continues 
Mr.  Dupree,  "that  after  the  food  was  removed  from  the 
range,  in  one  household  the  residual  heat  was  utilized 
for  heating  water  for  dishwashing,  whereas  in  the  other 
case  a  kettle  of  water  was  kept  boiling  on  the  range  at 
all  times  during  any  cooking  operation.  Attention  was 
tactfully  called  to  this,  and  the  method  of  making  use 
of  the  residual  heat  was  suggested,  but,  notwithstand- 
ing, at  the  expiration  of  thirty  days  the  meter  reading 
in  one  case  was  345  kw.hr.,  while  the  other  meter  for 
the  same  period  read  131  kw.hr.,  although  both  ranges 
were  of  the  same  make  and  size. 

"Needless  to  state,  the  customer  whose  energy  con- 
sumption was  the  lower,  accepted  his  range  and  sent  his 
check  covering  its  purchase  price,  and  the  cost  of  cur- 
rent used,  expressing  himself  as  being  well  satisfied. 
The  other  man,  however,  wrote  a  letter  asking  us  to 
remove  the  range,  stating  that  they  could  not  keep  it 
because  the  current  consumption  was  too  great;  outside 
of  that  his  family  thought  the  stove  was  'very  nice.' 
We  then  offered  to  extend  his  trial  for  another  thirty 
days,  with  the  services  of  our  demonstrator,  explaining 
that  considerable  current  had  undoubtedly  been  used  in 
becoming  acquainted  with  the  working  of  the  range, 
and  that  cooking  with  electricity  was  by  no  means  ex- 
travagant when  the  range  was  properly  operated.  He 
replied  that  no  amount  of  argument  could  convince  him 
that  elecricity  was  a  practical  fuel,  and  that  if  he  or 
his  wife  should  have  to  watch  the  cooking  and  resort 
to  all  sorts  of  devices  to  economize  current,  the  electric 
range  would  cease  to  be  a  convenience  and  defeated  the 
very  object  for  which  it  was  installed. 

"Such  cases,"  declared  Mr.  Dupree,  "are  exceptional, 
for  in  most  instances  users  of  electric  ranges  are  will- 
ing and  eager  to  follow  instructions  enabling  them  to 
produce  the  best  results  with  the  minimum  amount  of 
current  consumption."  The  incident  illustrates,  how- 
ever, the  importance  of  starting  the  new  electric-range 
customer  aright,  and  of  demonstrating  the  ease  and 
convenience  of  the  very  simple  and  sensible  economies 
desirable  in  the  electric  kitchen. 


Employees'  Club's  Educational  Classes 

The  Advancement  Club  of  the  Red  River  Power  Com- 
pany, one  of  the  Northern  States  Power  Company  sub- 
sidiaries located  at  Grand  Forks,  N.  D.,  has  organized 
a  class  for  electrical  work  composed  of  twelve  employees 
which  will  be  taught  by  Mr.  Radsliff,  chief  engineer  of 
the  company.     Each  member  furnishes  his  own  books. 


Wiring^  and  Illumination 

Latest  Practice  in  the  Electrical 
Contracting  Field  and  in  the  Art 
of  Interior  and  Exterior  Illumination 


A   TRIAL   CONCENTRIC-WIRING 

INSTALLATION   AT    CHICAGO 

Some  Details  of  the  Equipment  Just  Installed  in  a 

Small  Frame  "Two-Flat"  Building,  by  the 

Commonwealth  Edison  Company 

An  experimental  installation  of  concentric  wiring  has 
been  made  by  the  Commonwealth  Edison  Company  in 
the  modest  frame  "two-flat"  building  at  3424  North 
Troy  Street,  Chicago.  It  may  be  stated  at  the  outset 
that  the  men  in  the  Commonwealth  Edison  Company 
who  have  made  a  study  of  the  subject  have  no  expecta- 
tion that  the  simpler  methods  of  interior  wiring  will 
revolutionize  existing  practice.  It  seems  to  be  likely 
that  the  simple  concentric  wiring  with  exposed  circuits 
will  be  used  for  only  a  particular  class  of  buildings, 
such,  perhaps,  as  small  houses,  or  old  houses  where  the 
cost  of  wiring  must  be  moderate  if  electricity  is  to  be 
used  at  all. 

The  building  selected  for  the  experiment  belongs  to 
the  Commonwealth  Edison  Company,  having  been  ac- 
quired with  some  other  property,  and  had  never  been 
wired.  It  contains  two  flats,  one  above  the  other,  and 
a  basement.  Each  flat  consists  of  an  entrance  hall  or 
vestibule,  a  living  room,  two  bedrooms,  a  kitchen,  a  pan- 
try and  a  bathroom.  The  construction  department  of 
the  company  did  the  wiring,  and  special  permission  was 
obtained  from  the  Department  of  Gas  &  Electricity  of 
the  city  of  Chicago. 

The  building  has  been  wired  for  a  total  of  twenty 
lighting  and  two  wall-switch  outlets  for  twenty-four 
lamps.  Complying  with  the  city's  requirements,  two 
circuits  for  each  flat  were  installed.  This  is  based  on 
the  rule  that  the  wiring  shall  provide  a  capacity  for 
0.75  watt  per  square  foot  of  floor  space. 

Each  of  the  flats  was  wired  for  seven  ceiling  outlets, 
one  baseboard  outlet,  one  wall  outlet  and  one  wall- 
switch.  The  total  number  of  lamps  in  each  flat  is 
eleven.     There  are  two  outlets  and  two  lamps  in  the 


CONCENTRIC  WIRING  IN  ONE  OF  THE  KITCHENS,  SHOWING 
BRANCH  AND  WALL  OUTLET  FOR  ELECTRIC  IRON — PHOTO  BY 
COURTESY  OF  COMMONWEALTH  EDISON  COMPANY. 
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AT  LEFT — SERVICE  ENTRANCE,  METERS  AND  CONCENTRIC-WIRE  CONCENTRIC  CONSTRUCTION  IN  LIVING  ROOM,  SHOWING  WALL- 
CIRCUITS  FOR  THE  TWO  TENANTS.  AT  RIGHT — CIRCUITS  SWITCH  CONTROL  OF  CEILING  FIXTURE.  PHOTOS  BY 
PASSING   THROUGH   BEDROOM   FROM    BASEMENT  COURTESY  OF   COMMONWEALTH   EDISON   COMPANY 


basement.  Distribution  of  outlets,  switches  and  lamps 
lor  each  meter  was  made  according  to  the  following 
table : 


Ceiling 
Location  Outlets 

Hall   1-1 

Parlor 1-3 

Front    bedroom.      1-1 
Rear    bedroom.      1-1 

Kitchen     1-1 

Pantry     1-1 

Bathroom     ....      1-1 
Basement    1-1 


Baseboard 
Outlets 


1-1 


Wall 
Outlets 


Wall 
Switches 


Number 
of  Lamps 

1 

4 

1 

1 

2 

1 

1 

1 


Total  8  1  1  1  12 

The  cost  of  the  material  used  for  this  wiring  job  was 
as  follows: 

Material   (concentric)    $28.23 

Material    (standard)    3.18 

Material    (service)    7.49 

$38.90 

The  labor  used  on  this  job  amounted  to  eighty-three 
and  one-half  hours — thirty-three  hours  wireman's  time 
and  fifty  and  one-half  hours  helper's  time. 

The  cost  of  the  fixtures  used  was  $39.86,  the  remain- 
ing item  of  cost  being  84  cents  for  carfare  and  expenses. 
The  amount  of  concentric  wire  used  was  345  ft. 

It  was  found  that  the  job  had  cost  more  than  would 
have  been  the  case  if  the  wiring  had  been-  done  under 
the  present  practice,  using  flexible  metallic  conduit  and 
armored  cable.  The  same  job  was  figured  on  this  basis, 
and  the  material  came  to  $24.73,  with  sixty-six  hours  of 
labor,  divided  into  thirty-three  hours  of  the  wireman's 
time  and  thirty-three  hours  of  the  helper's  time.  The 
fixtures  and  the  carfare  and  miscellaneous  expense 
would  be  practically  the  same  in  both  cases. 

It  is  not  thought  strange  that  the  first  interior  wiring 
job  using  the  concentric  wiring  method  should  cost 
more  than  the  older  and  well-established  method.  The 
cost  of  concentric  wiring  is  bound  to  decrease  after  the 
wiremen  become  more  familiar  with  the  use  of  concen- 
tric materials.  Further,  it  is  evident  that  where  a  num- 
ber of  completed  buildings  are  to  be  wired,  larger  quan- 
tities of  material  will  be  ordered,  and  naturally  a  better 
price  for  material  will  be  secured  in  view  of  the  quantity 
required.  With  more  experience  in  this  class  of  work, 
it  is  of  course  to  be  expected  that  the  hours  of  labor 
per  job  will  be  substantially  reduced.  Again,  as  will 
be  observed  by  reference  to  the  pictures,  the  quality 
of  fixtures  used  is  rather  better  than  might  be  expected 
in  an  installation  of  this  character.  The  cost  of  the 
fixtures  has  nothing  to  do  with  the  comparative  cost, 


however,  for  the  same  amount  is  given  in  each  case; 
but  the  use  of  simpler  fixtures  would  reduce  the  abso- 
lute cost.  One  man  who  has  given  considerable  atten- 
tion to  the  subject  believes  that  when  large  quantities 
are  used  the  cost  of  concentric  material  will  be  reduced 
at  least  25  per  cent  below  the  present  figure,  while  he 
thinks  that  when  the  workmen  get  accustomed  to 
handling  the  concentric  wire  the  labor  cost  will  be  about 
one-third  of  the  labor  cost  on  the  experimental  instal- 
lation. 


Explaining  Lamp-Renewal  Schedules 
to  the  Customer 

Through  the  pages  of  a  booklet — "Lamps  and  Lamp 
Service" — the  United  Electric  Light  &  Power  Com- 
pany of  New  York  City  is  telling  its  customers  how  best 
to  avail  themselves  of  the  company's  lamp  service.  In- 
formation is  given  concerning  the  kinds  and  sizes  of 
lamps  furnished  and  renewed  free,  and  a  price  list  of 
the  various  types  illustrates  the  saving  in  lamp  costs 
the  customer  can  obtain  if  he  signs  a  lamp  agreement. 

The  booklet  emphasizes  the  importance  of  buying 
lamps  of  the  correct  voltage  in  order  that  customers 
may  receive  the  maximum  light  at  the  least  expense. 
The  company's  rate  for  lighting  service  is  8  cents  per 
kilowatt-hour,  and  with  free  •  lamp  service  the  rate  is 
increased  0.5  cent  per  kilowatt-hour.  The  why  and 
wherefore  of  this  additional  charge  is  clearly  shown  in 
the  booklet. 


Richmond,  Ind.,  to  Have  White-Way 

Lighting 

The  city  of  Richmond,  Ind.,  is  installing  a  120-post 
"white-way"  system.  The  cast-iron  posts  used  are  of 
the  type  made  by  George  L.  Mesker  of  Evansville,  Ind., 
and  each  will  be  surmounted  by  a  1000-watt  type  C 
lamp  in  a  Novolux  fixture.  The  units  will  be  spaced 
on  87.5-ft.  centers  opposite  each  other  on  both  sides 
of  the  street.  The  series  distributing  circuits  will  be 
operated  at  6000  volts,  6.6  amp.,  and  each  lamp  will  be 
served  from  these  circuits  through  a  series  multiple 
transformer.  It  will  be  necessary  to  lay  all  of  the  cable 
under  pavement.  The  entire  cost  of  the  job,  according 
to  the  Kokomo  (Ind.)  Electric  Construction  Company, 
which  has  contracted  to  do  the  work,  will  be  $15,000. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


DIRECT-CURRENT  vs.  ALTERNATING- 
CURRENT  FOR  CABLE  TESTING 

The   Effect   of   High    Continuous   Voltages   on   Air, 

Oil  and  Solid  Insulators — Comparisons  with 

Alternating-Current   Test   Results 

THERE  is  considerable  difficulty  in  practice  in 
making  alternating-current  voltage  tests  on  long 
lengths  of  cables,  due  to  the  size  of  the  apparatus, 
which  is  necessarily  large  on  account  of  the  charging 
current.  The  necessary  kilovolt-amperes  often  amount 
to  several  hundred,  and  the  apparatus  is  difficult  to 
move  about,  etc.  For  these  reasons  it  has  been  sug- 
gested to  use  direct-current  for  cable  testing,  since  this 
would  eliminate  many  difficulties.  The  apparatus  re- 
quired is  much  smaller  than  for  alternating-current 
work.  The  question  arises  however:  To  what  extent  is 
a  given  direct-current  voltage  equivalent  to  a  given  al- 
ternating-current voltage  in  its  effect  on  insulators?  A 
paper  by  F.  W.  Peek,  Jr.,  presented  at  the  Cleveland 
meeting  of  the  American  Institute  of  Electrical  Engi- 
neers, gives  a  practical  answer  to  this  question. 


corona.  Thus,  for  the  sphere  gap  the  same  laws  apply 
for  alternating-current  or  direct-current  voltages.  This 
is  true  at  various  air  densities. 

The  direct-current  needle-gap  spark-over  voltage  cor- 
responds approximately  to  the  maximum  alternating- 
current  spark-over  voltage  over  a  considerable  range. 
At  the  higher  values  the  continuous  spark-over  voltage 
seems  to  be  less  than  the  maximum  alternating-current 
values.    The  results  are  plotted  in  Fig.  1. 

When  corona  precedes  spark-over  there  is  generally  a 
difference  in  alternating-current  and  direct-current 
spark-over  voltages.  For  a  non-symmetrical  gap,  spark- 
over  at  normal  air  density  takes  place  at  the  lowest  volt- 
age when  the  electrode  surrounded  by  the  denser  field  is 
positive.  At  low  air  densities  spark-over  takes  place 
when  the  electrode  surrounded  by  the  denser  field  is 
negative.  Insulators  spark-over  at  the  lowest  voltage 
when  the  cap,  or  electrode  surrounded  by  the  denser 
field,  is  positive.  The  positive  spark-over  voltage  gen- 
erally corresponds  closely  to  the  maximum  alternating- 
current  spark-over  voltage. 

The  direct-current  spark-over  voltages  in  oil  generally 
correspond  closely  to  the  maximum  alternating-current 


lUO 

~1 

A- 

90 

— 

y 

/ 

/ 

^ 

80 

/ 

? 

y 

60 

~ 

/ 

y 

70 

/ 

K, 

^ 

/ 

r° 

A 

/ 

/ 

^50 
c 

/ 

/ 

iiO 

i 

/ 

/ 

30 

f 

i 

=  0.978 

20 

/ 

Hur 

n.  =  3 

At 

J 

10 

/ 

f 

0 

f 

.. 

/O 

1 

60 

1 

I'd"" 

50 

Std. 

Cap'qi 

p 

^r 

Wen 

=  40 

V 

§30 

n 

K 

*< 

■^ 

20 

— 

-H 

^DC 

10 

0 

-a/- 

4 

Z 

4 

4- 

/ 

y 

y 

> 

/ 

T 

y 

7 

f- 

7                         •  "c      , 

i     '                    , 

r  ±    ± 

2  4  6  8  10 

WATER  PARTS  IN  10.000 


0  2  4  6  8  10  12         14         16 

SPACING  IN  CMS. 

FIG.    1 — SPARK-OVER  OF  2/0   NEEDLES 
IN  AIR 


FIG.  2 — EFFECT  OF  MOISTURE  ON  DIS- 
RUPTIVE    STRENGTH     OF     NO.     8 
TRANSIT  OIL  AT  25  DEG.  C. 


SPACING  IN  CMS 

FIG.     3 — A-C     AND     D-C     SPARK-OVER 

VOLTAGES  OF  2/0  NEEDLES  IN  NO.  8 

TRANSIT    OIL  AT    25    DEG.    C. 


Mr.  Peek's  paper  is  an  account  of  a  systematic  in- 
vestigation in  which  the  dielectric  strength  of  air,  oil 
and  solid  insulations  was  determined  for  direct-current 
voltages  up  to  150  kv.  It  is  interesting  to  note  that  the 
high  continuous  or  direct-current  voltages  were  obtained 
by  means  of  a  kenotron  rectifier.  The  principal  results 
of  these  tests  are  as  follows : 

The  direct-current  visual  corona  voltage  is  equal  to 
the  maximum  alternating-current  corona  voltage  for 
wires  varying  in  radius  from  0.013  cm.  to  the  largest 
sizes.  The  variation  of  direct-current  and  alternating- 
current  corona  voltages  with  air  density  is  the  same  over 
a  large  range.  The  laws  for  alternating-current  volt- 
ages apply  equally  well  for  direct-current  voltages  in 
terms  of  maximum  values. 

The  spark-over  of  gaps  is  the  same  on  alternating-cur- 
rent and  direct-current  for  equal  maximum  voltages 
when  the  gap  is  such  that  the  spark-over  precedes  the 


spark-over  voltages.  In  wet  oil  the  direct-current  spark- 
over  voltage  is  lower  than  the  alternating-current.  Fig. 
3  gives  the  curve  of  alternating-current  and  direct-cur- 
rent spark-over  voltages  of  needles  in  No.  8  transit  oil 
at  25  deg.  C,  the  direct-current  voltages  corresponding 
to  the  alternating-current  maximum.  Fig.  2  shows  the 
effect  of  moisture  on  disruptive  strength  of  No.  8  transit 
oil  at  25  deg.  C,  showing  the  direct-current  breakdown 
voltage  to  be  lower  than  the  alternating-current  break- 
down voltage.  This  is  probably  due  to  lining  up  of  wa- 
ter particles  under  direct-current. 

The  direct-current  breakdown  voltages  of  solid  insula- 
tion, in  good  condition,  are  generally  higher  than  the 
maximum  alternating-current  voltages.  This  is  espe- 
cially so  when  the  time  of  application  is  long  and  the 
insulation  is  thick.  The  direct-current  breakdown  volt- 
age on  insulations  apparently  increases  directly  with  the 
thickness,  while  the  alternating-current  breakdown  volt- 
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age  increases  at  a  lesser  rate.  When  the  insuhitio^i  is 
moist,  the  direct-current  and  maximum  alternating- 
current  breakdown  voltages  are  generally  approximately 
the  same. 

To  come  back  to  the  (luestion  raised  in  the  introduc- 
tion it  may  be  stated  that  a  given  direct-current  voltage 
cannot  be  said  to  be  always  equivalent  to  a  given  al- 
ternating-current voltage  in  its  effect  on  insulation,  yet 
Mr.  Peek's  tests  indicate  that  faulty  sections  of  cable 
could  be  as  equally  well  located  by  direct-current  tests 
as  by  alternating-current  tests.  In  cases  of  cracks,  etc., 
the  air-  or  compound-filled  space  would  be  broken  down 
at  the  same  maximum  voltage  on  direct-current  or  al- 
ternating-current. In  case  of  a  fault  due  to  moisture 
the  breakdown  would  apparently  take  place  at  about  the 
same  voltage  with  alternating-current  or  direct-current. 
In  the  case  of  a  cable  in  good  condition  there  would  be 
much  less  likelihood  of  injury  by  direct-current  than  by 
alternating-current  of  the  same  maximum  voltage.  A 
direct-current  voltage  equal  to  the  maximum  of  the  al- 
ternating-current test  voltage  would,  therefore,  seem 
suitable  for  such  tests. 

Generation,  Transmission   and   Distribution 

Electricity  Supply  in  Glasgow  and  Scotland. — W.  W. 
Lackie. — An  abstract  of  Mr.  Lackie's  presidential  ad- 
dress, before  the  Institution  of  Engineers  and  Shipbuild- 
ers in  Glasgow.  The  author  sketches  the  supply  of  elec- 
trical energy  and  its  progress  during  the  last  eighteen 
years  with  special  reference  to  the  electricity  supply  in 
Glasgow.  The  plant  of  Port  Dundas  at  first  consisted 
of  reciprocating  engines  and  dynamos  of  approximately 
1000  hp.  each.  Five  such  sets  and  the  necessary  water- 
tube  boilers  v^^ere  installed.  Later  two  sets  of  2000  hp. 
each  were  added.  In  1906  three  turbo-alternators  of 
4000  hp.  each  were  installed,  and  later  two  turbines  of 
5300  hp.  each.  This  was  followed  by  a  9000-hp.  turbo- 
alternator  in  1914.  The  total  power  now  in  Port  Dun- 
das amounts  to  28,000  kw.,  or  37,000  hp.  Similar  plant 
has  been  installed  at  St.  Andrew's  Cross,  and  the  total 
power  there  is  now  17,000  kw.  or  22,500  hp.  A  new  gen- 
erating station  is  now  under  construction  at  Dalmar- 
nock.  The  chief  improvements  in  the  boiler  house  have 
been  the  increase  in  size  of  the  steam  unit,  the  raising 
of  the  steam  pressure,  and  the  use  of  highly  superheated 
steam.  The  improvement  that  has  taken  place  in  coal 
consumption  in  the  Glasgow  stations,  due  to  larger  gen- 
erating sets,  and  the  introduction  of  the  steam  turbine, 
is  shown  in  Fig.  4.  The  development  of  turbo-alternators 
is  next  dealt  with  and  the  author  then  takes  up  the 
equipment  of  the  new  generating  station  to  be  erected 
at  Dalmarnock.  Novel  features  in  this  station  are  as 
follows :  The  auxiliaries  are  all  driven  with  three-phase 
alternating-current  motors,  the  energy  for  these  motors 
being  obtained  from  separate  three-phase  turbo-alter- 
nators, the  exhaust  of  which  will  be  used  to  heat  up  the 
condenser  from  the  main  turbines.  This  means  that  the 
condenser  from  the  main  turbine  is  to  be  used  as  the 
circulating  water  for  the  condensers  of  the  auxiliary 
plant.  The  exhaust  steam  from  the  auxiliary  turbines 
will  raise  the  temperature  of  the  condenser  as  circulat- 
ing water  from  80  deg.  Fahr.  to  140  deg.  Fahr.,  after 
which  it  will  be  passed  to  the  hot  well,  and  later  through 
an  economizer.  As  the  load  on  the  auxiliary  turbine, 
however,  is  likely  to  remain  fairly  constant,  while  the 
load,  and  therefore  the  condensate,  from  the  main  tur- 
bine will  vary,  the  condenser  of  the  auxiliary  turbine 
will  have  a  second  set  of  tubes,  through  which  river  wa- 
ter can  be  circulated.  The  amount  of  river  water  will 
be  automatically  regulated  by  the  amount  of  the  con- 
densate coming  from  the  main  turbine.  The  other  fea- 
tures of  the  new  station  will  be  the  size  of  the  boiler 
units,  high  superheat,  an  economizer  for  each  boiler, 


large  coal  storage  and,  consequently,  a  very  complete 
.system  of  coal  handling  plant.  The  author  finally  takes 
up  the  electricity  supply  in  Scotland  in  general  and 
points  out  that  from  the  point  of  view  of  size  of  station 
there  is  no  reason  whatever  why  the  whole  of  Scotland 
should  not  be  supplied  from  two  or,  at  the  most,  three 
central  power  stations.     The  present  maximum  demand 
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FIG.    4 — KILOWATT-HOURS    GENERATED    AND    COAL    USED     IN 
GLASGOW    STATIONS   DURING   TWENTY   YEARS 

on  the  thirty-one  electricity  supply  concerns  in  Scotland 
is  of  the  order  of  120,000  kw.  If  Scotland  is  divided 
into  three  areas,  the  lowlands  south  of  the  Tay  will  rep- 
resent two  areas,  and  the  whole  of  the  land  north  of  the 
Tay  will  represent  the  third  area.  Taking  Falkirk 
as  the  boundary  between  the  two  lowland  areas, 
the  demand  in  the  western  area  is  80,000  kw. ;  the  de- 
mand in  the  eastern  area  is  25,000  kw. ;  and  the  demand 
in  the  third  or  northern  area  is  15,000  kw.  Three  mod- 
erate-sized stations  would  therefore  meet  the  entire  de- 
mand for  Scotland,  the  major  portion  of  the  whole  being 
from  Glasgow  and  the  West  of  Scotland. — London  Elec- 
trician, July  7,  1916. 

Installations,  Systems  and  Appliances 

Slate  Quarries. — G.  K.  Paton. — An  illustrated  paper 
read  before  the  Liverpool  Engineering  Society.  The 
author  deals  with  the  introduction  of  electric  power  into 
the  slate  quarries  of  North  Wales  and  discusses  espe- 
cially slate  sawing  machinery,  the  lighting  equipment  of 
the  slate  sawing  shops,  the  haulage  systems,  inclined 
rope-way  hoists,  and  aerial  suspension  cableways  and 
their  electrical  equipment.  In  a  particular  plant  where 
there  is  a  preponderance  of  winding  and  consequently 
peak  load,  the  load  factor  taken  over  a  day  of  nine  hours 
is  43.5  per  cent.  The  load  factor  taken  over  a  month 
and  twenty-four  hours  per  diem  is  12  per  cent.  The 
plant  diversity  factors-ratio  of  total  horsepower  installed 
in  kilowatt  to  average  maximum  load  on  chart  equals  2. 
In  other  words,  a  demand  of  250  kw.  on  the  power  plant 
will  supply  a  quarry  plant  totaling  500  kw.  The  ratio 
is  still  further  increased  by  totalling  the  individual 
quarry  horsepower  connected  against  the  actual  maxi- 
mum demand  on  the  power  station,  which  gives  a 
diversity  factor  of  about  three.  The  advantages  of  bulk 
supply  are  pointed  out.  The  equipment  of  a  slate  quarry 
with  electrical  power  is  highly  recommended.  The  cost 
of  electric  power  and  machinery  is  only  one  item,  small 
when  compared  with  other  expenditures  in  a  quarry; 
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but  it  is  one  which  will  give  a  quick  return  and  enable 
a.  manager  to  devote  all  of  his  energies  to  other  prob- 
lems in  the  production  of  slate. — London  Electrician, 
June  30,  1916. 

Female  Substation  Attendants. — A  note  stating  that, 
owing  to  the  war  conditions,  girls  are  used  as  attend- 
ants in  the  substations  of  Glasgow  where  they  attend 
to  the  500-kw.  rotary  converter  units  with  great  suc- 
cess. The  women  are  trained  first  for  three  weeks  at 
the  head  office  and  then  sent  for  a  further  three  weeks 
to  the  substation  before  they  are  considered  sufficiently 
proficient  to  take  charge.  The  wages  are  $5.25  per 
-week  while  under  training,  and  $6.75  per  week  on  attain- 
ing proficiency.  They  are  engaged  for  a  week  of  fifty- 
four  hours,  but  the  actual  average  hours  per  week  is 
only  fifty-one.  Nine  women  are  up  to  the  present  em- 
ployed at  four  substations  in  all,  and  in  addition  there 
are  three  at  the  Port-Dundas  power  station,  taking  in- 
strument readings,  keeping  records,  and  generally  doing 
the  work  hitherto  done  by  the  fourth  engineers. — Lon- 
don Elec.  Eng'ing,  July  6,  1916. 

Sivitchgear.—A  profusely  illustrated  article  on  stand- 
ard British  practice  in  switchgear  for  central  stations 
and  isolated  plants. — London  Electrician,  June  23,  1916. 

Electrophysics  and  Magnetism 

Thermionic  Currents. — Two  papers  on  the  subject. 
The  first,  by  0.  W.  Richardson  and  Charles  Sheard,  re- 
fers to  the  variation  of  the  positive  emission  currents 
from  hot  platinum  with  the  applied  potential  difference 
and  discusses  some  peculiarities  of  the  current-voltage 
curves  for  the  initial  positive  emission.  In  the  second 
paper,  by  Horace  Lester,  an  account  is  given  of  the  con- 
tinuation of  this  investigation  and  it  is  shown  that  there 
is  an  initial  growth  in  the  value  of  lack  of  saturation, 
and  that  there  is  a  peculiar  over-shooting  effect.  These 
facts,  together  with  the  more  generally  known  behavior 
of  initial  thermionic  currents,  indicate  that  the  observed 
peculiarities  of  initial  thermionic  emission  may  be  ex- 
plained as  due  to  the  influence  of  ionized  surface-films. — 
Philos.  Mag.,  June,  1916. 

E.  M.  F.  Generated  by  the  Rotation  of  a  Cylindrical 
Magnet  About  Its  Axis. — G.  F.  Hull  and  A.  B.  Meser- 
VEY. — An  abstract  of  an  American  Physical  Society  pa- 
per. An  electromagnet  with  poles  in  the  form  of  hem- 
ispherical shells  is  made  to  rotate  about  its  axis  of  sym- 
metry. A  ring  of  brass  or  iron  is  held  at  rest  between 
the  poles.  Brushes  rotating  with  the  magnetic  shells 
make  contact  with  the  inner  and  outer  edges  of  the  ring 
and  are  connected  to  insulated  metal  rings  on  the  axis. 
When  the  magnet  rotates,  an  e.m.f.  is  picked  up  by  slid- 
ing contact  on  these  metal  rings.  The  amount  is  equal 
to  that  which  is  computed  from  the  product  Nn  when 
N  is  the  total  magnetic  flux  through  the  fixed  ring  and 
n  is  the  number  of  revolutions  per  second.  If  we  ad- 
here to  the  idea  of  magnetic  lines  of  force,  quantitatively 
the  result  is  in  agreement  with  the  view  that  the  lines 
of  force  rotate  with  the  magnet  and  sweeping  across  a 
fixed  conductor  produce  in  it  an  e.m.f.  equal  to  Hlv.  The 
experiment  is  being  continued. — Phys.  Rev.,  June,  1916. 

Units,  Measurements  and  Instruments 

Frequency  Meter. — W.  Peukert. — A  long  English 
translation  in  abstract,  with  illustrations,  of  his  recent 
German  article  on  a  new  frequency  meter  which  was 
already  described  in  the  Digest. — London  Electrician, 
June  16,  1916. 

Measuring  Transformers. — M.  ILIOVICL — A  long 
mathematical  paper  illustrated  by  numerous  diagrams. 
Measuring  transformers  introduce  errors  into  alternat- 
ing-current measurements,  especially  of  power  and 
■energy,  on  account  of  the  variability  of  the  transforma- 
tion ratio  and  of  the  phase  difference  between  primary 


and  secondary  emfs.  The  author  gives  a  graphical 
method  and  an  analytical  method  for  determining  the 
errors  due  to  the  use  of  a  measuring  transformer,  if 
the  ti-ansformation  ratio  at  no  load,  the  no-load  current, 
the  hysteresis  angle,  and  the  resistances  and  reactances 
of  the  primary  and  secondary  are  known. — Bulletin  de 
la  Soc.  Internat.  des  Elec,  April,  1916. 

Telegraphy,  Telephony  and  Radio 

Wireless  Telegraphy  in  Alaska. — A.  H.  Gin  man. — A 
paper  in  which  the  chain  of  semi-high  power  stations 
(25  kw.)  established  by  the  Marconi  Company  at  Ket- 
chikan, Juneau,  and  Astoria  in  Alaska  are  described. 
The  masts,  insulation,  antenna,  power  supply,  rotary 
converter,  discharger,  and  relay  key  of  these  stations 
are  considered  in  detail.  The  climatic  and  radio  .stray 
conditions  are  shown  to  be  unusual.  Remarkable  direc- 
tive absorption  is  encountered.  The  favorable  receiving 
conditions  are  illustrated. — Proceedings  Instit.  of 
Radio  Eng.,  June,  1916. 

Wireless  Telegraphy. — Louis  W,  Austin. — A  paper 
on  experiments  at  the  U.  S.  naval  radio  station  Darien, 
in  the  Canal  Zone.  The  results  of  measurements  of  the 
strength  of  received  signals  at  Darien  from  a  number 
of  stations  are  given.  A  specially  modified  ultraudion 
circuit  is  used.  The  Austin-Cohen  formula  is  found  to 
give  much  closer  agreement  with  the  observations  than 
the  Sommerfeld  formula.  Relations  between  received 
current  and  audibility  are  given  for  the  audion  and 
ultraudion. — Proceedings  Inst,  of  Radio  Eng.,  June, 
1916. 

Amplitude  Relations  in  Coupled  Circuits  in  Wireless 
Telegraphy. — E.  Leon  Chaffee. — A  paper  in  which  an 
historical  survey  of  previous  work  on  coupled  circuits  is 
first  made.  There  are  formed,  in  general,  in  coupled 
circuits  two  waves  in  both  primary  and  secondary  cir- 
cuits. The  amplitude  ratios  of  the  longer  two  of  these 
waves  and  of  the  shorter  two  of  these  waves  are  calcu- 
lated. Neglecting  resistance,  the  shorter  waves  are  op- 
posite in  phase,  the  longer  waves  in  phase.  A  simple 
experimental  method  for  rapidly  verifying  the  theoreti- 
cal relations  is  described.  The  ratios  of  the  amplitude 
of  the  longer  to  the  shorter  primary  wave  and  of  the 
longer  to  the  shorter  secondary  wave  are  theoretically 
determined  for  both  condenser  excitation  and  inductance 
excitation.  It  is  shown  that  at  resonance  the  magnetic 
fluxes  of  corresponding  long  or  corresponding  short 
waves  are  equal  numerically.  It  also  appears  that  maxi- 
mum secondary  effect  is  not  obtained  for  equal  natural 
periods  of  the  circuits.  The  extent  to  which  wave  meter 
close  coupling  affects  accuracy  of  wave  length  deter- 
mination is  considered.  An  explanation  of  dissymmetry 
of  resonance  curves  about  the  resonance  point  is  also 
given.  All  relations  deduced  are  graphically  illustrated. 
— Proceedings  Inst,  of  Radio,  Eng.,  June,  1916. 

Miscellaneous 

British  Municipal  Electrical  Association. — An  account 
of  the  annual  convention  of  the  British  Incorporated 
Municipal  Electrical  Association  held  in  London.  A.  C. 
Cramb's  presidential  address  dealt  with  legal  matters, 
with  work  of  the  different  committees,  and  with  British 
trade  after  the  war.  F.  M.  Long  is  the  new  president. 
— London  Electrician,  June  23  and  30,  1916. 

Export  Trade  of  Great  B ritain.-^T ah\es  showing  the 
registered  exports  of  British  and  Irish  electrical  goods 
from  the  United  Kingdom  for  the  month  of  May,  1916, 
in  comparison  with  the  returns  for  the  preceding  month. 
The  May  figures  for  electrical  exports  and  imports  show 
markedly  increased  values  in  nearly  all  sections  of  the 
table.  The  table  of  electrical  imports  into  the  United 
Kingdom  is  also  given  for  the  same  month. — London 
Elec.  Rev.,  June  30,  1916. 
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Stray    Losses    in    Direct  -  Current 
Machines 

To  the  Editor  of  Elkctrical  World: 

Sir: — The  no  load  iron  loss  of  a  di- 
rect-current machine  may  be  readily 
obtained  by  driving:  it  at  no  load  and 
measuring:  the  increase  in  power  re- 
quired as  the  excitation  is  increased. 
When  the  same  machine  is  operated 
under  normal  load  conditions  the  iron 
losses  are  increased  due  to  field  dis- 
tortion.* The  iron  losses  under  these 
conditions,  however,  cannot  be  meas- 
ured. 

If  a  machine  with  a  compensating 
winding  is  available,  the  field  distortion 
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FIG.  1 — NO  LOAD  IRON  LOSSES  WITH  ZERO 
AND  1.5  TIMES  FULL  LOAD  CURRENT  IN 
COMPENSATING    WINDING. 

as  obtained  in  standard  machines  may 
be  imitated  by  exciting  the  compensat- 
ing winding.  If  then  the  losses  are 
measured  first  without  and  then  with 
current  in  the  compensating  winding, 
the  increase  of  loss  in  the  latter  case 
gives  the  additional  stray  loss  due  to 
field  distortion.  Curve  A  of  Fig.  1 
shows  the  iron  losses  with  normal  field 
excitation;  that  is,  the  no  load  iron 
losses,  obtained  from  a  5-hp,  Thomson- 
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FIG.     2 — FLUX     DISTRIBUTION     UNDER 
POLE    SHOE 

Ryan  machine  with  the  compensating 
winding  carrying  no  current.  Curve  B 
of  Fig.  1  shows  the  losses  when,  in 
addition,  the  compensating  winding  is 
carrying  one  and  a  half  times  full  load 
current.  The  increase  of  loss  at  normal 
voltage  due  to  field  distortion  is  about 
50  per  cent.  Curves  A  and  B  of  Fig.  2 
show  the  corresponding  flux  distribu- 
tion under  the  pole  shoe. 

*"Iron  Losses  in  Direct  Current  Ma- 
chines," by  B.  G.  I/.imme,  A.  I.  E.  E.  Pro- 
ceedings, August,   1915. 


The   above   data   is  of  interest,   as   it 
gives  an  idea  of  the  order  of  magnitude 
of  the  additional  loss,  but  it  should  be 
noted    that    the    compensating   winding 
is  not  so  well  distributed  as  an  arma- 
ture winding  and  so  does  not  give  ex- 
actly the  same  field  distortion.     It  was 
thought  desirable,  however,  to  draw  at- 
tention to  the  method  of  test,  which  was 
suggested  by  Prof.  Alexander  Gray. 
W.  C.  King, 
M.   B.   McDermott, 
F.    W.    Maxstadt, 
Sibley  College,  Cornell   University, 
Ithaca,  N.  Y. 


"Man    Factor"    in    Accident 

Prevention 

To  the  Editor  of  Electrical  World: 
Sir:    Considerable  attention  has  been 
given  to  preventing  accidents  by  pro- 
viding guards  for  machines  and  mov- 
ing parts  and  Hy  issuing  rules  for  the 
protection  of  workmen,  but  little  stress 
has  been  laid  on  impressing  individuals 
with  the  part  each  can  take  in  avoiding 
injury.     The  "man  factor"  has  come  to 
be     of     greater     importance     recently 
since   other   conditions   contributing  to 
accidents    have    been    gradually    elimi- 
nated by  providing  mechanical  guards 
and  correlating  the  operations  of  em- 
ployees.     Of   the   accidents   which   are 
due  entirely  to  "man  factor"  some  are 
caused  by  carelessness,  thoughtlessness 
or  mental  aberration.     A  few  examples 
of  accidents  resulting  from  these  causes 
will   be   cited   to   call   the   attention   of 
safety  committees  to  the  need  of  urg- 
ing  and    educating   employees  to   keep 
their  minds  alert  when  they  are  work- 
ing  with    dangerous   potentials   and   to 
protect  themselves  and  fellow-workers. 
One    accident    known    to    the    writer 
although  not  due  exactly  to  the  heed- 
lessness   of    the    man    who    was    hurt, 
would  have  been  less  disastrous  had  he 
made   certain   that  his   instructions   to 
deenergize  a  feeder  had  been  complied 
with.     Conditions  leading  up  to  the  ac- 
cident were  as  follows:     A   substation 
operator,   desiring  to  change   over   the 
plug    connections    on    a    6000-volt    arc- 
circuit  board,  had  given  orders  to  his 
machine     tender    to     short-circuit    the 
Brush     arc     machine.       The     machine 
tender,  who  was  a  new  man  on  the  job, 
was  afraid  of  handling  the  switch,  so 
instead    of    firmly    closing   the    switch, 
he  snapped  it  shut  with  the  result  that 
it  bounced  open  again.     The  operator, 
in     the     meantime,     having     seen     the 
tender  go  to  the  machine,  took  it  for 
granted    that    it    had    been    short-cir- 
cuited, and  pulled  the  plugs  of  the  6000- 
volt  circuit  which   was   still   alive.     A 
tremendous  arc  ensued  which  severely 
burned    the   operator    about   his    hands 
and  face. 


In  another  case  a  rotary-converter 
tender  was  burned  by  opening  the 
wrong  switch.  The  operator  of  the  sta- 
tion had  "cleared"  the  transformers  of 
a  rotary  converter  from  the  alternat- 
ing-current bus  and  had  disconnected 
the  machine  from  the  direct-current 
bus,  and  the  machine  was  slowing 
down. 

Under  the  instructions  of  the  oper- 
ator, the  rotary  tender  had  shut  off 
the  air  blast  to  the  transformers  and 
was  to  open  the  low-tension  switch 
between  the  transformers  and  the  ma- 
chine. After  turning  off  the  air  blast, 
he  left  the  transformer  for  a  minute 
or  so,  for  some  reason  or  other,  and 
then  returned  to  open  the  low-tension 
starting  switch  between  the  trans- 
formers and  the  converter.  Instead  of 
going  to  the  starting  switch  of  the 
rotary  which  had  been  removed  from 
the  line,  he  opened  the  switch  of  the 
next  machine  which  was  carrying  a 
load  of  about  1000  kw.  Naturally,  a 
powerful  arc  occurred  which  burned 
him  severely.  Evidently  the  man  must 
have  been  thinking  of  something  en- 
tirely foreign  to  what  he  was  doing  at 
the  time.  This  is  an  example  of  care- 
lessness which  is  not  especially  con- 
fined to  new  men. 

In  another  case,  failure  of  an  em- 
ployee to  do  the  thing  he  started  out 
to  do  caused  his  death.  The  accident 
occurred  in  a  large  generating  station 
where  trouble  was  experienced  with  a 
belt  conveyor  used  for  handling  coal 
in  the  bunkers.  Since  it  was  against 
the  rules  of  the  company  for  a  man  to 
go  into  the  bunkers  alone,  two  men  went 
up  to  investigate  the  cause.  On  locat- 
ing it  in  one  of  the  gear  bearings,  one 
man  operated  a  switch  automatically 
opening  the  oil  switch  which  controls 
tlie  motor  circuit.  There  being  no  no- 
voltage  releases  on  the  auto-starters  of 
the  motors,  he  then  went  around  and 
presumably  opened  the  knife  switch 
for  each  motor.  Actually,  however,  he 
opened  all  of  the  knife  switches  except 
the  one  controlling  the  motor  on  which 
he  intended  to  work.  Not  knowing  this, 
he  telephoned  to  have  the  oil  switch 
closed,  and  then  evidently  seated  him- 
self on  the  gear  preparatory  to  repair- 
ing the  bearings.  While  so  seated  the 
oil  switch  was  closed  anJ  as  the  knife 
switch  on  that  particular  motor  had  not 
been  opened,  the  motor  started,  catch- 
ing the  employee  in  the  gears  and 
grinding  him  to  death.  While  this  is  a 
rather  uncommon  accident  due  to  care- 
lessness it  is  typical  of  conditions  that 
must  be  dealt  with. 

In  this  case,  as  well  as  others,  it 
seems  hardly  possible  that  any  further 
protection  than  that  provided  by  the 
rules  could  have  been  afforded  the  em- 
ployees by  the  company.  Nevertheless, 
the  company  is  now  considering  install- 
ing no-voltage  releases  on  the  auto- 
starters  so  that  if  for  any  reason  the 
power  is  interrupted  the  machines 
cannot  start  automatically  as  was  the 
case  in  this  accident.  Such  is  the  pen- 
alty inflicted  on  a  company  when  it 
fails  to  train  employees  to  the  serious- 
ness of  carelessness. 

Julian  Loebenstein. 
New   York   City. 
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J.   I.    MANGE 


Men 

of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


John  I.  Mange,  who  has  been  elected 
vice-president  of  the  J.  G.  White  Man- 
agement Corporation,  New  York,  N. 
Y.,  has  been  associated  with  the  com- 
pany since  1912,  when  he  was  elected 
vice-president  of  the  Associated  Gas  & 
Electric  Company,  a  holding  company 
of  electric  and  gas  properties  in  New 
York,  Kentucky,  Ohio  and  Tennessee, 
managed  by  the  J.  G.  White  corjjora- 
tion.  Mr.  Mange  was  born  in  Pem- 
broke, Me.,  in  1876,  and  was  graduated 
in  1899  from  Tufts  College,  with  the 
degree  of  Bachelor  of  Science.  He  has 
been  connected  at  various  times  with 
the  following  companies:  Charleston 
Consolidated  Railway,  Gas  &  Electric 
Company,  at  Charleston,  S.  C,  as  chief 
electrician;  General  Electric  Company, 
Switchboard  Department,  at  Schenec- 
tady, N.  Y.;  Lachine  Rapids  Hydraulic 
&  Land  Company,  at  Montreal,  as  elec- 
trical engineer;  Oneonta,  Cooperstown 
&  Richfield  Springs  Railway,  at  Hart- 
wick,  N.  Y.,  as  electrical  engineer  and 
superintendent;  Plattsburg  Light,  Heat 
&  Power  Company,  at  Plattsburg,  N. 
Y.,  as  secretary  and  superintendent; 
Watertown  Light,  Heat  &  Power  Com- 
pany, at  Watertown,  N.  Y.,  as  general 
manager. 

W.  C.  Williams  has  been  appointed 
manager  of  the  Cincinnati  branch  of  the 
Robbins  &  Myers  Company,  Springfield, 
Ohio,  succeeding  G.  H.  Liebel,  who  re- 
cently became  president  and  general 
manager  of  the  Liebel  Manufacturing 
Company  of  Cincinnati. 

Emlin  S.  Hare,  formerly  vice-presi- 
dent and  general  sales  manager  of  the 
Commercial  Truck  Company  of  Amer- 
ica, Philadelphia,  Pa.,  has  been  appoint- 
ed manager  of  the  Packard  Motor  Car 
Company  of  New  York.  Mr.  Hare  was 
until  recently  manager  of  the  motor- 
truck department  of  the  New  York 
Packard  branch. 

S.  T.  De  La  Mater,  for  the  last  four 
years  with  Graham,  Burnham  &  Com- 
pany, and  previously  with  James 
Stewart  &  Company  of  New  York  and 
with  the  L.  P.  &  J.  A.  Smith  Company 
of  Cleveland,  Ohio,  and  other  engineer- 
ing and  contracting  companies,  is  now 
president  of  the  Chicago  General  Con- 
struction Company,  located  at  833-834 
Manhattan  Building,  Chicago. 


George  B.  Muldaur  is  serving  as  trav- 
eling secretary  for  the  National  Electric 
Light  Association. 

Theodore  M.  Dame  has  been  appointed 
general  manager  of  the  Boyertown 
Electric  Company  of  Boyertown,  Pa. 

F.  D.  Naumann  has  been  appointed 
superintendent  and  chief  engineer  of 
the  Salt  Lake  &  Utah  Railroad,  with 
headquarters  at  Salt  Lake  City,  Utah. 

B.  H.  Clingerman,  formerly  general 
superintendent  of  the  Mobile  (Ala.) 
Electric  Company,  has  been  promoted 
to  the  vice-presidency  and  general  man- 
agership of  the  Northern  Idaho  &  Mon- 
tana Power  Company,  with  headquar- 
ters   at   Tacoma,   Wash. 

C.  E.  Greenwood,  who  has  been  ap- 
pointed superintendent  of  the  appli- 
ance exchange  of  the  Edison  Electric 
Hluminating  Company  of  Boston, 
Mass.,  succeeding  W.  Graydon  Stetson, 
has  been  connected  with  the  commer- 
cial department  of  the  company  for  the 
last  ten  years.  Mr.  Greenwood  is  a 
native  of  Boston,  and  was  graduated 
from  Harvard  College  in  the  class  of 
1904.  He  entered  the  employ  of  the 
Boston  Edison  Company  in  1906,  begin- 
ning work  in  the  contract  department. 
He  later  became  special  agent,  giving 
particular  attention  to  isolated  plant 
work.  For  the  past  four  years  he  has 
also  edited  Edison  Life,  one  of  the  most 
creditable  publications  issued  by  a  util- 
ity organization.  Last  year  in  his  ca- 
pacity as  assistant  manager  of  the  1920 
Boston  Electrical  Show,  he  made  a 
9000-mile  trip  to  the  Pacific  Coast  with 
C.  J.  Hatch,  manager  of  the  forthcom- 
ing exposition.  Mr.  Greenwood  is  vice- 
president  of  the  Boston  Edison  Com- 
pany Section  of  the  National  Electric 
Light  Association  and  has  a  host  of 
friends  in  the  New  England  electrical 
field. 


Joseph     Bradley     Murray,    who    was 

recently  made  assistant  general  man- 
ager of  The  Edison  Electric  Illuminat- 
ing Company  of  Brooklyn,  is  the  son  of 
Thomas  E.  Murray,  vice-president  of 
the  company.  Young  Mr.  Murray  is  a 
graduate  of  Sheffield  Scientific  School, 
Yale,  class  of  1910.  Upon  leaving  col- 
lege he  entered  the  testing  department 
of  The  New  York  Edison  Company  and 
a  year  later  became  associated  with  the 
Electrical  Testing  Laboratories,  New 
York  City.  Four  years  ago  he  became 
affiliated  with  the  Brooklyn  Edison 
Company,  where  his  rapid  rise  has  been 
due  to  studious  application  and  con- 
scientious effort,  backed  by  a  mind 
naturally  adapted  to  the  grasping  and 
solving  of  central-station  problems. 

F.  M.  Murphy,  formerly  sales  man- 
ager for  the  Bates  Expanded  Steel 
Truss  Company,  Chicago,  111.,  has  re- 
signed to  enter  other  business. 

Albert  Uhl,  sales  manager  of  the 
Goodman  Electric  Construction  Com- 
pany, 403  Transportation  Building,  Chi- 
cago, has  been  elected  secretary  of  the 
company. 

W.  I.  Sturtevant  has  been  appointed 
general  superintendent  of  the  Beau- 
mont (Tex.)  Light  &  Power  Company. 
Mr.  Sturtevant  is  a  graduate  of  the 
Massachusetts  Institute  of  Technology 
and  for  some  years  has  been  employed 
by  the  Stone  &  Webster  Engineering 
Corporation  of  Boston,  Mass. 

L.  G.  Shepard  has  resigned  as  gen- 
eral sales  manager  and  electrical  engi- 
neer of  the  P'ederal  Sign  System  (Elec- 
tric) Company,  Chicago,  to  join  the  or- 
ganization of  the  Milwaukee  Western 
Fuel  Company,  Milwaukee,  Wis.  Mr. 
Shepard  has  been  connected  with  the 
Federal  organization  since  1905,  start- 
ing in  as  superintendent. 

W.  R.  McCanu,  after  serving  for  a 
year  as  private  secretary  to  Commis- 
sioner Walter  A.  Shaw,  of  the  Illinois 
State  Public  Utilities  Commission,  has 
been  appointed  valuation  engineer  for 
the  commission.  Prior  to  going  with 
the  Illinois  Commission,  Mr.  McCann 
spent  several  years  on  the  Panama 
Canal  work,  in  charge  of  electrical  de- 
sign and  construction,  reporting  to  the 
electrical  and  mechanical  engineer, 
Edward  Schildhaucr. 
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NEW   APPARATUS   AND  APPLIANCES 

Record  of  Lalcst  Dcrclopmc ills  and  I  in  prorcniotts  in  Manufacturers'  Products' 

Used  in  the  Elect riccl  Field 


Large-Capacity  Tank-Type 
Circuit  Breakers 

The  main  changes  that  have  been 
made  recently  in  tank-type  oil-break 
circuit  breakers,  manufactured  by  the 
General     Electric     Company,     Schenec- 


SOLENOID-OPERATED    35,000-VOLT    OIL    CIR- 
CUIT-BREAKER   EQUIPPED    WITH 
TANK    LIFTER 

tady,  N.  Y.,  have  been  introduced  to 
make  the  breakers  more  accessible  for 
inspection  and  repair.  No  radical  de- 
parture in  the  design  uf  the  energy 
carrying  or  operating  parts  has  been 
necessary.  The  indoor  and  outdoor 
types  of  breakers  are  practically  simi- 
lar, the  only  difference  consisting  of  the 
addition  to  the  indoor  breaker  of  a  few 
parts  to  enable  it  to  be  serviceable  both 
from  a  mechanical  and  an  electrical 
standpoint  under  all  weather  conditions. 
The  K-21  and  K-26  oil-break  circuit 
breakers  are  used  indoors  on  pressures 
of  from  35,000  volts  to  150,000  volts, 
and  the  K-22  and  KO-26  outdoors  on 
pressures  of  from  22,000  volts  up  to 
150,000  volts.  The  K-22  apparatus  is 
like  the  K-21,  except  that  the  K-22  ap- 
paratus has  outdoor  bushings  and  the 
mechanism  is  protected  from  the 
weather  by  an  iron  housing.  The 
KO-26  breaker  is  like  the  K-26,  except 
that  weatherproof  covers  and  bushings 
are  used  for  outdoor  installations. 

A  noteworthy  advance  in  the  break- 
ers, says  the  manufacturer,  consists  of 
mounting  them  on  framework  and  in 
the  handling  of  the  tanks  by  a  tank 
lifting  device  recently  perfected.  The 
lifter  consists  of  a  detachable  frame 
with  shaft,  handle,  woi'm  gear  and 
winding  and  unwinding  drums.  The  de- 
vice is  readily  detached  and  can  be 
moved  by  one  man  from  one  switch  to 
another,  thus  making  it  a  very  simple 
operation  to  lower  or  raise  an  oil  tank, 


and  also  making  it  easy  to  align,  in- 
spect contacts  and  oil,  and  replace  con- 
tacts if  necessary. 

The  top  connected  circuit  breakers 
are  self  contained  for  use  on  systems 
of  potentials  up  to  and  including  200,- 
000  volts.  One  tank  with  two  breaks 
in  series  is  used  in  each  phase.  The 
breakers  are  made  for  either  automatic 
or  non-automatic  operation.  They  may 
be  closed  by  hand,  solenoid  or  air,  and 
the  automatic  breakers  are  tripped  un- 
der overload  by  series  trip  coils  (me- 
chanical trip  indoor  only)  or  current 
transformers.  When  hand  operated  the 
circuit  breakers  can  be  installed  be- 
hind the  switchboard  panel  with  the 
operating  handle  in  front  and  connected 
to  the  breakers  by  connecting  rods  and 
bell  cranks.  All  the  breakers  can  be 
mounted  on  a  framework  except  those 
for  operation  on  110,000  volts  and 
above.  They  can  also  be  operated  by 
a  removable  wooden  lever  connected 
directly  to  the  mechanism.  When 
solenoid  or  air  operated,  the  breakers 
may  be  located  where  desired  and  con- 
trolled from  the  switchboard  or  other 
convenient  place  by  a  pull  control 
switch  or  air  valve. 

The  operating  mechanism  and  bush- 
ings are  secured  to  the  cast  iron  cover 
of  the  heavy  sheet  steel  tank.  Each 
bushing  extends  through  the  switch 
cover  into  the  oil,  and  is  so  clamped 
to  the  cover  that  the  throwing  of  oil 
is  impossible.  The  bushings  are  easily 
removable  and  interchangeable.  There 
are  two  fixed  contacts  in  each  switch 
element  between  which  one  phase  of 
the  circuit  is  made  and  broken  by  a 
horizontal  contact  blade.  Each  contact 
blade  is  connected  to  the  operating 
mechanism  by  a  specially  tested  hard- 
wood rod,  which  passes  through  the 
cover  of  the  switch  in  an  insulating 
bushing.  The  stationary  contacts  con- 
sist of  widely  flared  fingers  and  long 
arcing  tips  of  drop-forged  copper  se- 
cured to  the  contact  block  by  flat  steel 
springs,  copper  laminations  and  screws. 
The  contacts  are  always  smooth  and 
bright  due  to  the  sliding  effect  they  are 
subjected  to  on  opening  and  closing  and 
the  arrangement  of  burning  tips.  The 
oil  tanks  are  of  sheet  steel  of  ample 
strength,  it  is  declared,  for  the  service 
required. 

The  oil  furnished  for  these  breakers 
is  known  as  "G-E  Oil  No.  6,"  and  is 
especially  adapted  for  this  service, 
since  it  has  a  very  high  flash  point 
'and  high  resistance  to  carbonization. 
The  insulating  value  of  the  oil  and  its 
burning  and  carbonizing  characteris- 
tics make  a  difference  in  the  length  of 
time  the  arc  will  hold.  Wherever  the 
temperature  goes  below  0  deg.  C.  "No. 
19  oil"  is  used. 


Electric  Washing  Machines 

Two  new  washing  machines  were  ex- 
hibited by  the  Western  Electric  Com- 
pany, New  York,  at  its  booth  at  the 
recent  exhibit  of  the  National  Electric 
Light  and  National  Electrical  Contrac- 
tors' Associations.  One  of  these  ma- 
chines is  of  the  dolly  type  and  the  other 
a  small  cylinder  washer. 

The  dolly  washer  is  a  motor  driven 
machine,  among  the  features  of  which 
is  a  movable  wringer  that  swings  in 
various  positions  around  the  body  of 
the  machine,  permitting  the  wringing 
and  re-wringing  of  clothes  into  tubs 
or  on  table  tops  without  moving  the 
washer  or  stopping  its  operation.  A 
safety  release  offers  protection  from 
the  rollers.  The  motor  is  placed  under 
the  tub  and  is  protected  from  dripping 
water.  The  gearing  is  covered  and  is 
absolutely  safe,  it  is  claimed. 

The  small  sized  cylinder  washer  is 
built  and  operates  on  the  same  princi- 
ple as  its  larger  prototype  that  has 
been  marketed  by  the  Western  Elec- 
tric Company  for  some  time  past.  It 
is  designed  to  wash  four  sheets  or  the 
equivalent  at  one  time.  The  machine 
is  sturdily  built  of  non-warping  wood 
and  is  lined  with  galvanized  steel.    The 


FIG.   1. — SMALL  CYLINDER  WASHER 

lining  is  of  one  piece  and  rounded,  thus 
allowing  no  corners,  cracks  or  crevices 
to  catch  and  hold  the  dirt.  The  cylin- 
der is  of  the  familiar  perforated  wooden 
type  with  slats  especially  made  to 
withstand  warping,  and  works  on  the 
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reversing  principle.  The  wringer  is 
driven  by  the  motor,  is  reversible  and 
can  be  operated  in  conjunction  with  or 
independent  of  the  cylinder.     It  has  a 


FIG. 


-DOLLY-TYPE   WASHING   MACHINE 


safety  release  that  obviates  wringer 
accidents.  The  motor  is  mounted  under 
the  body  of  the  machine  and  away  from 
water  and  moisture.  All  gears  and 
shafts  are  inclosed   and  protected. 


Electromagnetic  Vibrator 

In  the  accompanying  illustration  is 
shown  a  new  electromagnetic  vibrator 
for  use  on  alternating-current  circuits, 
which  is  being  manufactured  and  mar- 
keted by  the  Rubes  Electric  Devices, 
Inc.,  Brooklyn,  N.  Y.  The  applicators 
for  this  vibrator  may  be  attached  so  as 


ALTERNATING-CURRENT     VIBRATOR 

to  operate  in  either  of  two  directions  at 
right  angles  to  each  other.  One  pro- 
duces a  lateral  or  so-called  Swedish 
massage  ^troke,  and  the  other  a  percus- 
sion stroke.  The  vibrator  delivers  about 
7200  vibrations  per    minute,    operating 


on  an  electromagnetic  principle  and  em- 
ploying no  rotating  electric  motor. 
There  is,  therefore,  the  minimum  of 
mechanism  to  get  out  of  order  and  to 
require  oiling. 

The  vibrator  outfit  is  furnished  pack- 
ed in  a  leatherette  cylindrical  carrying 
case  and  consists  of  one  vibrator  with  a 
10-ft.  cord  and  an  attachment  plug  for 
connecting  to  an  electric-light  fixture. 
Eight  applicators  are  furnished  also 
with  the  equipment. 


Intercommunicating 
Telephone 

The  Screw  Machine  Products  Corpo- 
ration of  Providence,  R.  I.,  is  placing 
on  the  market  a  new  interior  telephone 
service  known  as  the  "Select-o-phone" 
system.  The  switchboard  is  automatic, 
requiring  no  operator.  Three  ordinary 
bell  wires  radiate  from  the  central  sta- 
tion to  each  instrument  installed,  and 
any  station  can  be  called  by  any  othei 


FIG.    1 — WALL   INSTRUMENT 

station  by  simply  turning  a  small  dial 
on  the  telephone  base  to  the  number 
desired.  The  connection  and  ring  are 
automatic  as  soon  as  the  receiver  is 
lifted.  The  switchboard  is  claimed  to 
be  trouble  proof;  the  lower  part  con- 
tains all  terminals  for  the  switchboard 
wiring  and  line  connections,  while  the 
upper  part  contains  the  selectors  which 
operate  automatically  with  the  dial  on 
the   telephone   base. 

One  important  feature  of  the  "Select- 
o-phone"  system,  the  maker  points  out, 
is  the  general  call  by  means  of  which 
the  party  wanted  is  reached  imme- 
diately when  he  is  away  from  his  own 
station.  In  this  case,  the  dial  is  moved 
to  "general  call"  and  a  pre-arranged 
signal  sounded  throughout  the  plant, 
hearing  which  the  party  answers  from 
the  nearest  station.  In  cases  of  over- 
time work  and  emergencies  such  as  fire 


and  burglary,  the  "Select-o-phone"  is 
particularly  well  adapted  and  is  at  the 
instant  service  of  anyone  who  may  be 
in   the   plant.     F'urthermore,  should  an 


FIG. 


-SELECTOR   FOR   INTERCOMMUNI- 
CATING TELEPHONE 


executive  desire  a  conference  with  two 
or  more  departments  the  "Select-o- 
phone"  gives  him  this  service.  He  calls 
the  parties  wanted,  asks  them  to  con- 
nect at  the  conference  point,  and  by 
connecting  his  own  instrument  also  h^ 
has  an  immediate  conference  without 
calling  any  man  away  from  his  depart- 
ment, and  without  wasting  any  time 
waiting  for  the  men  to  walk  from  their 
offices  to  his.  While  the  conference  is 
in  progress  no  one  can  get  the  execu- 
tive on  the  line,  as  any  attempt  to 
ring  a  station  engaged  gives  the  busy 
signal.  Another  advantage  of  the  sys- 
tem to  which  attention  is  directed  by 
the  manufacturer  is  the  freeing  of  out- 
side telephone  lines  from  personal  con- 
versations to  the  betterment  of  the  out- 
side service.  A  saving  in  time  and  ef- 
fort is  also  effected  by  the  automatic 
feature  of  the  system  which  makes  it 
necessary  for  the  operator  to  attend 
only  to  outside  calls,  devoting  the  time 
saved  to  useful  clerical  or  stenographic 
work.  If,  during  a  conversation  on  an 
outside  wire,  information  from  a  cer- 
tain department  is  needed  to  complete 
the  conversation  this  may  be  secured 
quickly  and  privately  by  using  the  "Se- 
lect-o-phone" while  the  party  waits  on 
the  outside  line. 

New  stations  may  be  added  to  the 
system  from  time  to  time  as  desired 
without  disturbing  any  of  the  previous 
wiring.  The  central  station  being  con- 
structed on  the  unit  basis,  any  trouble 
arising  on  one  line  does  not  affect  any 
other  line.  In  fact  it  is  stated  by  the 
manufacturer  that  no  trouble  can  arise 
on  the  system  which  cannot  be  quickly 
repaired  by  the  manufacturer's  own 
handy  man.  It  is  also  stated  that  the 
greatest  economy  of  the  "Select-o- 
phone"  service  comes  from  the  in- 
creased use  of  the  telephone  as  a  means 
of  transacting  business,  since  it  encour- 
ages its  own  use  because  it  is  so  easy  to 
operate. 

Extensible  Coupling  for  Mill 
Drives 

Any  user  of  herringbone  gears  is  fa- 
miliar with  the  bad  effect  of  end  thrust, 
or  any  constraint  which  does  not  leave 
the  gears  perfectly  free  to  align  them- 
selves. The  resulting  noise,  vibration 
and  wear  is  very  objectionable,  espe- 
cially in  the  case  of  rubber  calendar 
rolls  where  a  very  smooth  action  is  de- 
sired.    Many  efforts  have  been  made  to 
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remedy  the  trouble,  which  has  always 
been  an  objection  to  the  use  of  her- 
ringbone pears. 

The    use    of    any    fixed    end    thrust 


/-n^tcrDlA 


EXTENSIBLE      COUPLING      INSTALLED      ON 
TYPICAL    MILL   DRIVE 

causes  too  much  constraint,  and  the  lack 
of  such  thrust  allows  any  lateral  mo- 
tion due  to  the  drift  of  the  motor  arma- 
ture or  any  other  external  forces  act- 
ing on  the  shaft  to  be  transmitted 
directly  to  the  piston,  with  the  disagree- 
able results  before  mentioned.  Flexi- 
ble couplings  have  been,  and  are  being 
widely  used  with  the  idea  of  relieving 
the  gears  from  these  end  thrusts,  but 
the  existing  types,  it  is  pointed  out,  are 
designed  primarily  to  take  care  of  mis- 
alignment and  possess  sufficient  axial 
friction  at  working  loads  to  transmit 
end  pressures  of  objectionable  magni- 
tude; they  therefore  do  not  afford  a 
true  solution  of  the  problem.  The 
problem  was  to  design  some  form  of 
connection  between  the  motor  and  her- 
ringbone pinion  which  would  (1)  trans- 
mit the  necessary  power,  (2)  leave  the 
pinion  free  to  align  itself  with  the  gear, 
and  (3)  leave  the  pinion  unaffected  by 
any  end  thrust  caused  by  lateral  motion 
of  the  shaft.  In  other  words,  what  was 
wanted  was  a  perfectly  extensible 
coupling. 

Such  a  coupling  has  been  recently 
put  on  the  market,  and  it  is  shown 
herewith.  It  is  shown  in  connection 
with  a  magnetic  safety  clutch  which 
has  been  in  use  on  calendar  rolls  for 
some  years.  The  clutch  and  coupling 
together  are  particularly  well  adapted 
for  driving  rubber  rolls.  The  mechan- 
ical construction  of  the  coupling  is  very 
simple  and  the  only  problem  in  the  de- 
sign was  to  make  the  disks  D  as  strong 
as  was  necessary  to  transmit  the 
torque,  and  at  the  same  time  secure  the 
utmost  flexibility  independent  of  the 
amount  of  torque  transmitted.  The 
amount  of  torque  transmitted  is  only 
dependent  on  the  thickness  of  the  disks, 
and  the  size  of  the  bolts.  The  exten- 
sibility is  dependent  on  the  flexibility 
of  the  disks,  and  is  independent  of  the 
amount  of  torque  transmitted,  in  that 
it  is  the  same  when  no  load  is  being 
transmitted  as  when  the  load  is  maxi- 
mum. 

In  order  to  secure  the  utmost  exten- 
sibility the  disks  are  laminated,  i.e., 
each  disk  consists  of  several  thin  disks 
bolted  together.  The  deflection  of  a 
thin  circular  plate  under  a  given  load 
varies  inversely  as  the  cube  of  the 
thickness.  Three  %-in.  disks  will  trans- 
mit the  same  torque  as  one  %-in.  disk, 
but   the    three   thin    disks   will    deflect 


nine  times  as  easily  as  the  one  thick 
disk.  Practice  has  demonstrated  the 
correctness  of  this  theory,  the  maker 
declares,  and  in  the  case  of  a  32-in. 
coupling  recently  built  the  force  nec- 
essary to  cause  a  deflection  of  a  large 
part  of  an  inch  was  much  less  than 
the  end  sliding  friction  in  the  bearings. 
While  so  far  the  coupling  has  been  ap- 
plied only  to  rubber  calendar  work,  it 
is  not  limited  to  this  field,  and  may  be 
applied  in  any  case  where  a  truly  ex- 
tensible coupling  is  desired.  It  is  being 
manufactured  by  The  Cutler-Hammer 
Clutch  Co.,  Milwaukee,  Wis. 


Motor-Driven  Film  Rewinder 
with  Automatic  Stop 

The  rewinder  illustrated,  called  the 
Horting  machine,  has  been  designed  so 
as  to  assure  absolute  safety  in  the 
winding  and  rewinding  of  moving  pic- 


MOTOR-DRIVEN    FILM    REWINDER 

ture  films.  It  is  being  made  by  The 
Automatic  Film  Rewinding  Company, 
Harrisburg,  Pa.,  and  is  said  to  be  the 
only  machine  approved  by  the  National 
Board  of  Fire  Underwriters  that  en- 
tirely incloses  the  film  when  rewinding. 
The  machine  is  driven  by  an  inclosed 
Westinghouse  motor.  The  cost  of 
operation  is  said  to  be  less  than  5  cents 
a  day,  based  on  a  twelve-hour  perform- 
ance. As  shown  by  the  illustration  the 
rewinder  is  very  simple  in  construction, 
being  supported  by  two  uprights  which 
in  turn  rest  upon  an  iron  base,  giving 
proper  rigidity  without  undue  weight. 
There  are  two  magazines,  one  larger 
than  the  other.  Each  is  a  separate  in- 
closed compartment,  with  a  cast-alumi- 
num cover  or  protector  designed  to  con- 
form to  the  shape  of  the  reels.  The 
larger  magazine  is  used  for  the  reels 
during  rewinding;  the  smaller  one  con- 
taing  the  operating  mechanism.  The 
machine  will  take  reels  of  2500  ft.  or 
less  of  any  make,  and  will  operate  only 
when  the  magazine  covers  are  closed, 
unless  set  for  examination  or  inspection 
of  the  film.  This  feature  makes  it  fool- 
proof,  checking  the   possible   explosion 


of  exposed  films  due  to  carelessness. 
The  attention  of  the  operator  is  not 
required  at  the  end  of  a  film  as  the  ma- 
chine will  automatically  stop  when  the 
film  has  been  completely  rewound. 
Should  the  film  break  while  the  ma- 
chine is  in  operation  the  rewinder  will 
automatically  stop  at  the  point  where 
torn  and  allow  splicing  after  which  it 
will  proceed  to  rewind  the  balance  of 
the  film  on  the  reel.  Operators  and 
owners  are  often  given  a  great  deal  of 
annoyance  by  the  presence  of  "rain" 
on  the  screen.  This  is  caused  by  dust 
and  particles  of  dirt  which  collect  on 
the  face  of  a  film  during  rewinding, 
when  such  rewinding  is  done  in  the  or- 
dinary way.  Since  the  rewinder  shown 
winds  the  films  under  cover,  perfect 
pictures  are  assured  as  no  dust  can  get 
on  the  film. 


Instantaneous  Electric  Water 
Heater 

A  water  heater  which  can  be  at- 
tached to  an  ordinary  water  hydrant,  as 
shown  in  the  accompanying  illustra- 
tion, and  which  is  designed  to  heat  the 
water  instantaneously  is  being  made  by 
the  Bridgeport  Electric  Company, 
Bridgeport,  Conn.  By  turning  the 
faucet  to  the  left  cold  water  is  obtained 
and  to  the  right  hot  water.  By  means 
of  this  small  heater,  which  is  contained 
in  a  case  of  seamless  brass  tubing  12 
in.  long  and  4  in.  in  diameter,  a  system 
of  hot-water  piping  and  heating  equip- 
ment is  obviated. 

The  heater  consists  of  a  resistance 
wire  extending  through  a  series  of 
holes  or  passages  in  a  cylindrical  body 
of  porcelain  contained  in  the  metal 
casing.  The  water  circulates  through 
the  same  passage  that  contains  the  re- 
sistance wire,  and  is  dravni  off  as 
needed  by  opening  the  faucet.  The 
turning  of  the  handle  of  the  faucet 
by  the  user  automatically  actuates  a 
double  pole  snap  switch  for  turning  the 
electric  circuit  "on"  or  "off."    The  tem- 


WATER    HEATER    ATTACHED    TO    WATER- 
SUPPLY    SYSTEM 

perature  of  the  water  can  be  regulated 
by  the  quantity  of  flow  from  the  faucet 
at  any  temperature  up  to  €12  deg. 
Fahr.     The   porcelain  body  is  4  in.  in 
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diameter  and  is  made  up  of  four  sec- 
tions, two  of  which  are  4  in.  long  and 
two  of  which  form  caps  1  in.  thick. 
Fourteen  0,5-in.  holes  extend  through 
the  4-in.  sections  and  contain  the  re- 
sistance wire,  while  recesses  in  the  cap 
sections  between  the  ends  of  adjoining 
holes  provide  a  continuous  passage  in 
series  from  inlet  to  outlet.  The  joints 
between  the  porcelain  sections  are 
provided  with  asbestos  gaskets.  The 
heater  is  rated  at  25  amp.  at  a  pressure 
of  250  volts.  Tests  made  by  the  Under- 
writers' Laboratories,  Inc.,  show  that, 
the  heater  and  control  switch  are  of  a 
substantial  and  durable  construction, 
adapted  to  withstand  service  for  a  long 
period  of  use  and  that  under  normal 
conditions  of  operation  the  device  af- 
fords a  ready  means  of  heating  water 
in  a  relatively  safe  manner. 


Reflectors  for  Portable  Lamps 

As  is  well  known,  materials  such  as 
silk  and  cretonne  are  very  poor  re- 
flectors. In  the  "Area"  lamp  shown 
herewith  the  disadvantages  of  silk  and 


FIG.    1 — PHOTOMETRIC    CURVE    WITH    100- 
WATT    LAMP 

cretonne  shades  are  overcome  by  the 
use  of  a  specially  constructed  reflector 
which  is  designed  to  direct  the  light 
rays  to  the  spot  where  they  are,  most 
needed  and  diff'use  them  so  that  a  soft 
light  is  distributed  all  over  the  room. 
The  makers  claim  that  the  "Area"  re- 
flector   is    a    scientifically    constructed 


FIGS.    2   AND    3 — PORTABLE    LAMP   WITH 
REFLECTOR,  WITH  AND  WITHOUT  SHADE 

prismatic  reflector.  It  consists  of  an 
upper  prismatic  part  which  reflects  the 
light  and  a  lower  part  which  diffuses 
the  light  and  distributes  it  over  a  very 


large  area.  Fig.  1  shows  the  photo- 
metric curve  of  the  reflector  used  with 
a  100-watt  lamp.  The  "Area"  lamp  can 
be  used  to  good  advantage  for  indirect 
as  well  as  direct  lighting,  the  manufac- 
turers point  out.  An  especially  note- 
worthy feature  of  the  reflector,  the 
makers  further  declare,  is  the  economy 
of  light. 

For  reading  purposes  the  same  re- 
flector inverted  can  be  used.  A  lamp 
with  an  ordinary  silk  shade  only  throws 
the  light  around  the  base  of  the  lamp. 
The  reflector  shown  is  designed  to  dis- 
tribute the  light  over  a  large  area  and 
direct  it  over  a  large  table  or  writing 
desk  without  throwing  any  light  into 
the  eyes  of  the  reader.  A  considerable 
saving  is  also  obtained  by  using  the  in- 
verted reflector,  it  is  claimed.  Any 
portable  lamp  can  be  converted  into  an 
indirect  lighting  or  direct  lighting 
"Area"  lamp  for  any  purpose,  for  the 
library,  dining  room,  bedroom,  it  is  as- 
serted, and  even  with  boudoir  lamps  the 
"Area"  reflector  can  be  employed  very 
effectively.  The  holder  used  for  the  re- 
flector can  be  easily  adjusted  to  any 
kind  of  lamp.  Fig.  2  illustrates  an  or- 
dinary portable  lamp  fitted  vdth  the 
"Area"  reflector  for  indirect  lighting. 
Fig.  3  shows  the  same  lamp  with  a 
cretonne  shade,  showing  the  light  flux. 
Fig.  4  show?  the  inverted  reflector  used 
with  a  small  portable  lamp,  and  Fig.  5 


matching.  The  smallest  "daylight" 
lamps  heretofore  marketed  have  been 
the  100-watt  units  previously  described 
in  these  columns.     The  new  lamps  are 


FIGS.    4    AND    5 — INVERTED    REFLECTOR, 
WITH    AND    WITHOUT    SHADE 

illustrates  the  same  lamp  with  a  cre- 
tonne shade. 

All  metal  parts,  such  as  sockets  and 
other  parts,  are  concealed  from  the  eye, 
so  that  the  appearance  of  the  lamp  is 
improved. 

The  "Area"  reflector  opens  new  pos- 
sibilities for  better  lighting  effects  in 
the  home.  Furthermore,  by  means  of 
shades  the  reflector  can  be  entirely  con- 
cealed. The  reflectors  are  being  mar- 
keted by  the  United  Arts  &  Crafts 
Workers,  New  York. 


Small  ''Daylight"  Lamps 

The  Lux  Manufacturing  Company  of 
Hoboken,  N.  J.,  has  just  placed  on  the 
market  40-watt  and  60-watt  Lunar 
blue-glass  lamps  for  producing  illumi- 
nation of  "daylight"  color  and  quality, 
in  show  windows,  printing  establish- 
ments, textile  mills  and  other  places 
where  a  close  approximation  to  day- 
light illumination  is  desirable  for  color 


60-WATT    BLUE-GLASS    LAMP 

identical  with  the  gas-filled  tungsten 
lamps  manufactured  by  the  Lux  com- 
pany and  are  made  for  pressures  from 
100  volts  to  130  volts. 


Boiler  Wall  Coating 

Every  engineer  who  has  trouble  get- 
ting perfect  fuel  combustion  will  be 
interested  in  "J-M"  Aertite,"  a  new 
boiler  wall  coating  which  has  just  been 
placed  on  the  market  by  the  H.  W. 
Johns-Manville  Company,  New  York. 
The  need  for  an  easily  applied  coating 
to  prevent  air  infiltration  is  apparent, 
it  is  asserted,  when  it  is  realized  that 
imperfect  combustion,  with  its  corre- 
sponding heat  loss,  is  due  to  the  use 
of  too  much  air  in  firing,  and  particr 
ularly  to  too  much  air  leaking  into  the 
boiler.  Each  crack  and  crevice  in  the 
boiler  setting  allows  air  leakage  and 
permits  the  air  to  mix  with  the  flue 
gases  before  perfect  combustion  takes 
place  and  prevents  their  giving  up  the 
maximum  number  of  heat  units.  Not 
only  this,  but  the  air  which  leaks  in  is 
cold  and  uses  up  heat  units  which  should 
be  developing  steam.  The  result  is  de- 
creased boiler  efficiency.  According  to 
claims  of  the  maker  the  above  men- 
tioned boiler  wall  coating  applied  to  the 
outside  of  the  boiler  wall  entirely  elim- 
inates air  infiltration.  It  provides  a 
tough,  rubbery  coating  or  blanket  over 
the  entire  boiler  setting  which  remains 
tight  on  account  of  its  adhesive  and 
ductile  qualities.  It  is  easily  applied  by 
troweling  on  the  outside  of  boiler  walls. 
The  best  results  are  obtained  by  keep- 
ing the  thickness  as  near  1/16  in.  as 
possible. 

The  quantity  required  to  cover  100 
sq.  ft.  depends  upon  the  number  and 
variety  of  cracks  and  the  way  the  wall 
has  been  pointed  up.  For  a  thickness 
1/16  in.  it  will  take  approximately  25 
lb.  to  40  lb.  per  100  sq.  ft. 
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COST  ACCOUNTING  FOR 

MANUFACTURERS  AND  DEALERS 

Federal  Trade  Commission  Issues  Two  Pamphlets  to 
Aid  in  Determining  Manufacturing  Costs  and 
the  Principles  Underlying  Them. 

Two  pamphlets  on  cost  accounting,  one  for  manufac- 
turers, entitled  "Fundamentals  of  a  Cost  System  for 
Manufacturers,"  another  for  retailers,  entitled  "A  Sys- 
tem of  Accounts  for  Retail  Merchants,"  have  been  issued 
by  the  Federal  Trade  Commission  at  Washington.  Ed- 
ward N.  Hurley,  chairman  of  the  Federal  Trade  Com- 
mission, in  his  letter  of  transmittal  states: 

The  Federal  Trade  Commission  has  found  that  an  amaz- 
ing number  of  manufacturers,  particularly  the  smaller  ones, 
have  no  adequate  system  for  determining  their  cost  and  price 
their  goods  arbitrarily.  It  is  evident  that  there  must  be 
improvement  in  this  direction  before  competition  can  be 
placed   upon  a  sound  economic  basis. 

With  the  object  of  aiding  in  the  improvement  of  business 
generally,  we  have  endeavored  in  this  pamphlet  to  show 
briefly  the  importance  of  accurate  manufacturing  costs  and 
the  fundamental  principles  underlying  them.  I  commend  it 
to  your  attention  and  feel  satisfied  that  if  you  will  read  it 
carefully  you   will   find  many  helpful   suggestions. 

The  pamphlet  has  been  prepared  under  my  direction  by 
Mr.  Robert  E.  Belt,  Chief  Accountant,  and  Mr.  R.  W.  Gardi- 
ner, Assistant. 

In  the  booklet  for  manufacturers  is  presented  in 
simple  and  direct  style  the  elements  of  a  cost  system  for 
a  manufacturing  establishment,  together  with  descrip- 
tion of  suitable  financial  and  operating  statements  and 
ledger  accounts  and  statements.  In  the  pamphlet  for 
the  dealer  is  shown  a  form  of  monthly  summary  for 
business,  a  profit  and  loss  statement  and  a  balance 
sheet.  The  main  body  of  the  pamphlet  for  the  retailer 
is  made  up  of  a  description  of  these  forms,  and  credit 
is  given  to  the  Bureau  of  Business  Research  at  Harvard 
University  for  the  classification  and  definition  of  ex- 
pense accounts.  Both  these  pamphlets  are  well  worth 
the  study  of  the  manufacturers  and  the  contractors 
and  dealers  in  the  electrical  trade. 

As  the  Electrical  World  stated  editorially,  and  as 
Mr.  Debevoise,  counsel  for  the  Electric  Supply  Jobbers' 
Association  and  the  Associated  Manufacturers  of  Elec- 
trical Supplies,  made  clear  in  a  special  article  last  week, 
a  common  understanding  of  what  constitutes  the  cost 
of  doing  business  must  underlie  the  development  of  the 
industry.  It  would  be  worth  the  while  of  every  man  in 
the  electrical  trade  to  send  for  copies  of  these  pamphlets 
and  to  see  how  they  may  be  applied  in  his  business. 


Binghamton  Electric  Company  to  Construct 
New  Power  Plant 

Due  to  rapidly  increasing  business,  the  Binghamton 
(N.  Y.)  Light,  Heat  &  Power  Company,  has  outgrown 
the  capacity  of  its  present  station,  and  recently  pur- 
chased about  20  acres  of  land,  known  as  the  Crocker 
property,  bordering  the  Susquehanna  River,  near  John- 
son City  and  adjacent  to  the  Lackawanna  Railroad,  upon 
which  it  will  erect  a  new  power  station.  The  building 
will  be  approximately  60  ft.  by  80  ft.,  and  constructed 
of  brick  with  steel  frame.  The  brick  stack  will  be  200 
ft.  in  height  and  12  ft.  in  diameter  at  the  top. 

The  new  plant  will  be  equipped  with  machinery  of 


modern  design,  capable  of  operating  under  maximum 
economy.  The  initial  capacity  will  be  7500  hp.,  with 
provision  for  other  units  to  be  installed  as  future  re- 
quirements may  demand.  The  boilers,  turbines,  gener- 
ators and  other  essential  parts  of  the  equipment  have 
been  under  order  for  several  months,  and  the  work  of 
constructing  the  plant  has  already  been  started.  The 
company  states  that  the  new  plant  should  be  in  opera- 
tion not  later  than  Jan.  1,  1917.  The  engineering  and 
construction  of  the  plant  will  be  under  the  direction  of 
W.  S.  Barstow  &  Company,  Inc.,  New  York. 


10,000  Electric  Flatirons  Sold  in  Kansas 
City  in  July 

The  Kansas  City  (Mo.)  Light  &  Power  Company 
sold  through  its  electric  shop  more  than  10,000  electric 
flatirons  last  month.  Almost  all  of  these  were  General 
Electric  6-lb.  flatirons  usually  retailing  at  $3.50,  the  sell- 
ing price  during  the  campaign  being  $2  in  monthly  in- 
stallments of  25  cents  added  to  the  light  bill.  About 
300  other  irons  were  sold  during  the  month  at  prices 
ranging  from  $3.50  to  $5. 

The  company  had  contracted  for  the  10,000  irons  at  a 
low  price  last  fall,  and  in  spite  of  the  expensive  adver- 
tising campaign  and  the  low  price  of  the  iron  it  made 
a  profit  on  the  sales.  Incidentally,  the  electric  iron  sale 
brought  customers  to  the  electric  shop  who  spent  nearly 
$10,000  for  other  electrical  devices.  The  gross  receipts 
of  the  electric  shop  for  July  were  close  to  $29,000,  or 
several  thousand  dollars  in  excess  of  the  entire  gross 
receipts  for  the  entire  year  of  1915.  All  classes  of  ad- 
vertising, including  motion  picture  films,  were  employed 
to  create  interest  in  the  sale,  and  local  dealers  and  con- 
tractors also  co-operated.  In  order  adequately  to  handle 
the  increased  business  the  sales  force  was  augmented, 
and  during  the  last  days  of  July  the  lamp  department 
was  called  on  to  supply  men  to  give  additional  help  to 
take  care  of  customers. 


Storm  Damage  in  West  Virginia 

As  the  result  of  a  cloudburst  in  the  Kanawha  and 
New  River  Valley  of  West  Virginia  on  Wednesday  of 
this  week,  the  mining  regions  of  Cabin  Creek  and  a 
part  of  Paint  Creek  were  swept  by  flood.  Along  the 
Cabin  Creek  many  coal  mines  were  flooded  and  some 
of  the  tipples  swept  away.  There  was  a  loss  of  life 
estimated  at  100  and  a  property  damage  of  coal  com- 
panies placed  at  not  less  than  $1,000,000. 

The  20,600-kva.  steam  generating  station  of  the  Vir- 
ginia Power  Company  on  the  west  bank  of  the  Kana- 
wha River  at  Cabin  Creek  Junction,  which  serves  the 
coal  mines  of  this  section,  suffered  only  slight  damage, 
mainly  from  washouts  on  the  grounds.  A  few  trans- 
mission towers  and  one  substation  in  the  path  of  the 
flood  were  damaged.  However,  the  greatest  loss  to  the 
company  will  result  from  curtailed  operation  of  the 
coal  companies  which  suffered  damage  and  have  mines 
flooded.  At  this  time  the  loss  of  revenue  from  this 
cause  cannot  be  estimated. 
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Public  Service  Commission  News 

Indiana   Commission 

The  Public  Service  Commission  of  Indiana  has  denied 
a  petition  for  another  electric  light  plant  in  Crothers- 
ville,  on  the  ground  that  the  city  already  ha,s  one  light- 
ing plant  and  that  public  convenience  and  necessity 
does  not  demand  another. 

The  Public  Service  Commission  has  approved  a  new 
rate  schedule  for  the  city  of  Muncie.  The  new  rate  is 
8  cents  with  a  V2  cent  discount  for  prompt  payment, 
and  the  monthly  minimum  charge  has  been  reduced  from 
$1  to  50  cents.  Electric  rates  have  also  been  ordered 
reduced  in  the  town  of  Bunker  Hill.  The  former  maxi- 
mum rate  of  12  cents  per  kilowatt-hour  has  been  re- 
duced to  10  cents,  and  the  street  lighting  rate  has  been 
cut  from  $32  a  lamp  a  year  the  former  rate  to  $25  a 
lamp  a  year. 

Illinois  Commission 

The  Illinois  Commission  has  handed  down  a  decision 
in  the  case  of  the  city  of  Belleville  vs.  the  St.  Clair 
County  Gas  &  Electric  Company,  ordering  that  the  rate 
to  be  hereafter  observed  and  enforced  by  the  St.  Clair 
Gas  &  Electric  Company  for  each  4-amp.  magnetite  arc 
lamp  for  municipal  street  lighting  for  the  city  of  Belle- 
ville, 111.,  shall  be  $60  per  annum  per  lamp.  The  original 
order  was  entered  by  the  commission  under  date  of 
Nov.  24,  1915,  at  which  time  the  commission  found  the 
valuation  of  $350,000  to  cover  the  used  and  useful  elec- 
tric property  of  the  company  in  Belleville,  and  after 
having  fixed  upon  7^/4  per  cent  per  annum  as  a  reason- 
able and  proper  rate  of  returns  upon  the  said  valuation 
and  upon  4.4  per  cent  per  annum  as  a  reasonable  and 
fair  rate  of  depreciation  upon  the  said  valuation,  deter- 
mined and  prescribed  certain  schedules  of  rates  to  be 
charged  electric  consumers  in  Belleville.  Subsequently, 
on  Dec.  29,  1915,  the  respondent  filed  with  the  commis- 
sion a  petition  for  a  rehearing  of  the  entire  case,  alleg- 
ing numerous  errors  in  the  commission's  determinations 
of  rates. 

The  Commission  granted  a  rehearing  on  the  question, 
"What  is  a  reasonable  and  fair  rate  for  electric  street 
lighting  service  in  Belleville?"  and  the  rate  originally 
fixed  of  $55  per  annum  for  each  4-amp.  magnetite  arc 
lamp  was  suspended.  It  was  brought  out  in  the  hearing 
that  since  the  date  of  the  original  valuation  a  new 
type  of  street  lamp  has  been  installed  at  a  considerable 
cost  to  the  company.  With  the  value  of  the  street  lamp 
equipment,  both  in  the  station  and  on  the  line,  as  a  basis, 
and  using  the  same  operating  expenses,  rate  of  return 
and  rate  of  depreciation  as  was  brought  out  in  the 
original  record,  the  commission  found  that  $60  per  an- 
num for  each  4-amp.  magnetite  arc  lamp  is  a  fair  and 
reasonable  rate  and  is  sufficient  and  adequate  to  provide 
for  just  and  ample  operating  expenses,  etc. 

In  the  matter  of  the  purchase  and  sale  of  electric 
property  in  Christopher  and  Sesser  by  the  Central 
Illinois  Public  Service  Company  from  the  Tyrone  Elec- 
tric Company,  the  State  Public  Utilities  Commission 
approved  the  purchase  price  of  $70,000,  which  is 
$10,000  in  excess  of  the  present  value  of  the  tangible 
physical  property,  on  condition  that  the  $10,000  excess 
of  cost  over  value  be  amortized  before  1937  out  of  the 
purchaser's  net  income. 

The  facts  in  the  record  are  that  in  1913  the  Tyrone 
Electric  Company  purchased  existing  electrical  prop- 
erty in  Christopher  having  a  physical  value  of  $18,- 
955.13  and  a  book  value  of  $19,581.23  for  $32,500;  i.e., 
$13,544.87  for  such  going  value  and  good  will  as  may 
have  existed  at  that  time.  Since  1913  property  added 
to  the  Christopher  plant  amounts  to  $8,415.88  and  prop- 


erty retired  amounts  to  $6,620,  a  net  total  Irook  value  of 
$21,377.11.  Since  1913  the  Tyrone  Electric  Company 
has  constructed  the  Sesser  distribution  system  and  the 
necessary  interconnecting  transmission  line  at  a  book 
cost  of  $31,231.19.  The  total  book  value  of  the  prop- 
erty to  be  transferred  therefore  is  $52,608.30  (unde- 
preciated), plus  some  $13,000  of  going  value  paid  in 
1913.  Accounts  receivable,  accounts  payable,  and  other 
assets  and  liabilities,  other  than  those  involved  in  fran- 
chises, contracts,  rights-of-way,  etc.,  were  not  trans- 
ferred. 

In  the  appraisal,  the  petitioners  set  the  reproduction 
value  (undepreciated)  of  the  tangible  property  under 
consideration  to  be  $53,293,  and  the  original  cost  (un- 
depreciated) to  be  $54,299.  To  the  estimated  reproduc- 
tion cost,  the  appraiser  added  a  blanket  $20,000  for 
going  value,  and  to  the  original  cost  added  estimates  of 
$7,566  for  operating  loss  in  1913  on  transmission  lines 
and  Sesser  distribution  system,  of  $7,500  for  operating 
ioss  in  Christopher,  and  of  $3,258  for  interest,  taxes 
and  insurance  during  construction,  totaling  $73,293  as 
an  estimated  reproduction  value  and  $72,623  as  an 
estimate  of  original  cost. 

In  its  opinion  the  commission  draws  attention  to  the 
marked  distinction  between  a  rate  case  and  a  security- 
issue  or  purchase-and-sale  case.  Part  of  the  argument 
is  given  herewith: 

"In  the  Decatur  Telephone  consolidation  case  involv- 
ing the  purchase  and  sale  of  utility  property,  this  com- 
mission set  forth  principles  which  in  many  respects 
are  quite  applicable  to  the  case  herein.  Authority  was 
granted  to  the  petitioning  utilities  therein  to  purchase 
and  sell  property  at  a  consideration  in  excess  of  the 
actual  present  value  of  the  said  property,  provided  that 
only  the  present  value  of  the  said  property  be  capital- 
ized. On  the  theory  that  the  public  would  be  benefited 
by  the  proposed  consolidation  the  purchasing  utility 
was  granted  permission  to  charge  to  operating  expense, 
over  a  term  of  years,  such  items  of  equipment  as  have 
service  value  in  the  previously  existing  separate  opera- 
tion of  the  two  utilities,  but  which  would  be  obsolete  in 
the  combined  operation.  The  excess  of  the  purchase 
and  sale  consideration  over  the  present  value  of  the 
property,  plus  such  an  amount  as  was  permitted  to  be 
charged  to  operation,  with  the  allowance  for  the  scrap 
value  to  be  realized  from  the  sale  of  discarded  equip- 
ment, was  required  to  be  amortized  out  of  net  income 
within  a  period  of  twenty  years  or,  in  the  opinion  of  the 
purchaser,  charged  to  profit  and  loss  at  any  time." 

The  commission's  opinion  concludes  with: 

"In  accordance  with  the  principles  enunciated  in  the 
aforesaid  Decatur  Telephone  consolidation  case,  this 
commission  finds  (1)  that  the  Central  Illinois  Public 
Service  Company  may  purchase,  and  the  Tyrone  Elec- 
tric Company  may  sell,  the  entire  property  of  the  said 
Tyrone  Electric  Company  for  a  consideration  of 
$70,000;  (2)  that  the  fair  present  value  of  the  said 
property  which  may  properly  be  capitalized  perma- 
nently is  $60,000;  (3)  that  the  said  expenditure  of 
$70,000  neither  in  whole  nor  in  part  is  reasonably 
chargeable  in  any  manner  to  the  future  operating  ex- 
penses of  the  Central  Illinois  Public  Service  Company ; 
(4)  that  the  sum  of  $10,000  is  to  be  amortized  out  of 
the  income  of  the  Central  Illinois  Public  Service  Com- 
pany, and  (5)  that  the  prayer  of  the  aforesaid  pe- 
titions should  be  granted,  subject  to  the  terms  and  con- 
ditions prescribed  hereinafter,  provided,  however,  that 
the  approval  of  the  purchase  and  sale  herein,  for  a  con- 
sideration of  $70,000,  and  of  the  permanent  capitaliza- 
tion of  $60,000  thereof,  shall  in  no  manner  be  binding 
upon  this  commission  should  the  question  of  fair  and 
reasonable  rates  in  the  said  municipalities  of  Chris- 
topher and  Sesser  arise  at  some  future  time." 
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Current  News 
and  Notes 

Timely  itcMus  on  i-k-cl vital  liiipi)(iiii>Ks 
thriMiphoul  tlu-  world,  togi'liiir  witli 
hiiof  not  OS  of  gi<nonil  intercsl. 


Twelve  Hundred  Pacific  Gas  &  Elec- 
tric Employees  in  Preparedness  Parade. 

— In  the  preparedness  parade  held  in 
San  Francisco  on  July  22,  the  division 
in  which  the  Pacific  Gas  &  Electric 
Company  employees  marched  moved 
1200  strong.  The  total  number  who 
covered  the  line  of  march  from  the 
ferry  building  to  Van  Ness  Avenue  was 
over  51,000. 

Short  Circuits  Caused  by  Snakes.— 
The  Edison  Current  Topics,  published 
by  the  Southern  California  Edison  Com- 
pany of  Los  Angeles,  says  that  "cooking 
"jy  wire"  is  gaining  in  popularity  es- 
pecially among  the  feathered  tribes. 
Two  transmission  line  short  circuits 
were  recently  caused  by  birds  dropping 
snakes  across  the  line.  The  snakes 
were  beautifully  roasted. 

Ashland  Cuts  Rate  for  Ranges.— An 

ordinance  has  been  passed  by  the  city 
council  reducing  the  rates  for  energy 
for  electric  ranges  in  Ashland,  Ore., 
from  6  cents  to  3  cents  per  kw.hr. 
This  action  supplements  the  previous 
enactment  affording  free  energy  for 
porch  lamps.  The  reductions  are  the 
result  of  a  favorable  contract  with  the 
California-Oregon  Power  Company  in 
addition  to  facilities  afforded  by  the 
municipal  electric  light  plant. 

Memorial     to     the     Late     Professor 

Thompson.— Suggestions  having  been 
made  in  several  quarters  that  a  me- 
morial to  the  late  Prof.  Silvanus  P. 
Thompson  should  be  established,  the 
Finsbury  Technical  College  Old  Stu- 
dents' Association  has  taken  the  matter 
up  and  now  is  engaged  on  the  formation 
of  a  scheme  to  enable  all  those  inter- 
ested to  perpetuate  the  memory  of  the 
deceased  in  a  suitable  manner.  J.  E. 
Kaworth,  28  Broadway,  Westminster, 
London,  is  president  of  the  association. 

Columbus  Dealer  Establishes 
Branches.— The  Avery-Loeb  Electric 
Company,  electric  dealer  of  114  North 
Third  Street,  Columbus,  Ohio,  has  de- 
cided to  establish  branches  in  each  of 
the  four  principal  sections  of  the  city, 
east,  west,  north  and  south.  These 
branches  will  prove  of  convenience  to 
people  in  those  sections,  and  will  make 
it  possible  for  farmers  to  do  business 
with  the  concern  without  making  the 
long  trip  to  the  business  section  of  the 
city  during  the  busy  seasons.  , 

Municipal  Plant  to  Increase  Rates. — 

Owing  to  the  increasing  cost  of  ma- 
terials and  labor,  the  Municipal  Light 
Board  of  Westfield,  Mass.,  has  decided 
to  increase  the  price  of  electricity.  The 
present  lighting  rate  is  7  cents  per  kilo- 
watt-hour and  the  increased  rate  will 
he^  Q  cents.     The  minimum  charge  per 
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month  will  be  60  cents.  The  present 
power  rates  are  now  2,  3  and  4  cents, 
based  on  the  amount  used  per  month. 
The  new  rates  for  power  run  from  2y2 
cents  to  51/4  cents.  The  minimum 
charge  will  be  75  cents  plus  50  cents 
per  horsepower  or  fractional  part 
thereof  of  connected  load. 

Unprofitable  Consumers  of  Elec- 
tricity in  Chicago.— It  appears  from  the 
records  of  the  State  Public  Utilities 
Commission  of  Illinois  that  the  number 
of  electric  consumers  in  Chicago  whose 
bills  during  the  year  1915  amounted  to 
less  than  50  cents  a  meter  a  month 
averaged  12,44(5  a  month.  With  a  mini- 
mum bill  of  50  cents  a  month  applied  to 
these  consumers  the  revenue  of  the 
Commonwealth  Edison  Company  would 
have  been  increased  by  $40,624. 

Defective  Insulators  Shut  Down  On- 
tario Hydro  System.  —  A  report  from 
London,  Can.,  states  that  this  week 
there  was  a  five-hour  shutdown  of  the 
Ontario  hydro  system  owing  to  defec- 
tive insulators.  Sir  Adams  Beck  says 
the  commissioners  are  interested  in  se- 
curing, if  possible,  an  insulator  that 
will  withstand  150,000  volts.  The  ex- 
perts of  the  Ontario  Hydro  Electric 
Power  Commission  are  experimenting 
with  a  view  of  securing  insulators  that 
will  prevent  any  more  breakdowns. 

Fear  Cleveland  Municipal  Plant  Is  a 
Losing  Venture. — In  an  interview  on 
Aug.  3  Light  Commissioner  Davis  of 
Cleveland  expressed  the  fear  that  the 
steadily  increasing  cost  of  operation  of 
the  municipal  light  plant  will  make  it 
a  losing  venture  with  energy  at  3  cent« 
per  kw.-hr.  Aside  from  this,  he  fears 
that  the  accountants  now  going  over 
the  books  will  find  that  interest  charges 
on  from  $1,000,000  to  $2,000,000  will 
have  to  be  added  to  the  burden  to  put 
the  plant  on  the  proper  basis. 


Electrically-Operated    Coke    Plant. — 

The  new  by-product  coke  plant  of  the 
Youngstown  (Ohio)  Sheet  &  Tube  Com- 
pany is  to  be  operated  with  electric 
energy..  It  will  be  completed  the  lat- 
ter part  of  the  month,  but  was  given  a 
try-out  on  Aug.  3.  The  substation  con- 
tains three  Crocker-Wheeler  1200  kva. 
synchronous  motor-generators  with  the 
necessary  transformers.  A  Wellman- 
Seaver-Morgan  car  dumper,  operating 
over  a  62  ft.  lift,  is  driven  by  two  400- 
hp.  Westinghouse  motors  and  cars  up 
to  100-ton  capacity  can  be  handled. 
Belt  conveyors  are  used  to  handle  the 
coal  and  coke. 

Unprecedented  Fan  Business  Causes 
Telephone  Peak. — Under  ordinary  con- 
ditions the  twenty-two-section  switch- 
board in  the  Commonwealth  Edison 
Company's  private  exchange  at  Chicago 
undergoes  two  peak  loads  annually. 
These  occur  about  May  1  and  Oct.  1, 
the  moving  days,  when  the  apartment 
and  house  leases  of  most  of  the  city's 
population  expire.  This  year  a  third 
peak  occurred  when,  during  the  last 
days  of  July,  the  excessive  heat  caused 
an  unprecedented  demand  for  electric 
fans.  During  the  period  from  June  26 
to  July  29,  1646  fans  were  sold,  1037  of 
them  on  July  27,  28  and  29. 
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State  Banks  Invest  in  Utility  Bonds. 

—The  following  quotation  from  the 
Chicago  Examiner  of  July  31  indicates 
the  faith  of  bankers  in  the  strength 
and  stability  of  public  utilities  securi- 
ties: "The  report  of  the  state  auditor 
of  the  aggregate  of  the  bank  reports 
made  to  him  as  of  July  1  is  of  inter- 
est because  of  comparisons  made  of  the 
investment  holdings  of  state  fiscal  in- 
stitutions. All  banks  own  $80,393,000 
of  public  utility  bonds  as  compared  ti 
$38,870,000  of  state  and  municipal 
bonds  and  $43,900,000  of  all  other 
bonds;  in  other  words  the  banks  have 
invested  in  utility  bonds  as  much  as  in 
all  other  forms  of  bonds.  More  inter- 
esting is  the  fact  that  public  utility 
investments  increased  to  $2,313,000  dur- 
ing the  interval  between  calls,  while 
commitments  of  other  sorts  were  prac- 
tically   stationary." 

Shortage  of  Power  in  Ontario   May 
Stop  Export  to  U.  S.— On  July  17  there 
was    no    power    available    in    Windsor, 
Ont.,   from    the    lines    of    the    Windsor 
Hydro-Electric  System  for  several  min- 
utes.    Although  the  shortage  was  tem- 
porary,   previous    breaks,    it    is    stated, 
have  frequently  occurred  owing  to  the 
excessive  overload  on  the  system.     In 
commenting  on  this   condition  Premier 
W.  H.  Hearst  stated:     "No  further  per- 
mits will  be  given  to  any  private  con- 
cern to  export  power  from  the  province. 
The  provincial  government  will  not  ac- 
cept the  responsibility  for  the  lack  of 
power,  which  caused  the  whole  hydro- 
electric  system  to   shut  down   Monday 
afternoon,     July     17,     from     seven     to 
eleven   minutes.     It  is   now  up   to   the 
Federal  Government  to  cancel  licenses 
of  companies  which  prefer  to  sell  power 
to  United  States  consumers  rather  than 
to   the    commission   for   distribution   in 
the  province." 

Electricians    Seek    More   Pay. — Elec- 
trical   workers    throughout    New    Eng- 
land are  making  demands  for  more  pay 
and  their  organizers  are  busy  forming 
local    brotherhoods    in    sections    where 
unions  are  not  now  in  existence.    Notice 
of    intended    changes    in    the    working 
agreements  have  been  filed  by  the  Elec- 
trical Workers  Local  No.  223  with  the 
master  electricians  of  Brockton,  Mass. 
An  advance  of  5  cents  an  hour  to  55 
cents  this  year,  57i/4  cents  in  1917  and 
60  cents  in  1918  is  asked.    The  present 
wage  schedule  is  50  cents  an  hour  for 
an  eight-hour  day.    One  of  the  changes 
in    the   new   agreements   will   also   call 
for    the    suspension    of   the    apprentice 
system.     The  union  is  desirous  o-''  hav- 
ing the  changes  go  into  effect  Oct.  1. 
The  electrical  workers  and  contractors 
of   Holyoke,    Mass.,   have    agreed   upon 
a    wage    schedule.      Workers    and    con- 
tractors in  Holyoke,  Springfield,  West- 
field  and   Northampton,   Mass.,  will  be 
affected  by  the  new  arrangement.    Or- 
ganizers  are   busy   in   various   sections 
of  Maine. 


II 


Pasadena    Municipal   Plant   Grows. — 

The  municipal  lighting  system  in  Pas- 
adena, Cal.,  put  1074  new  meters  on  its 
lines  in  the  fiscal  year  just  closed,  ac- 
cording to  a  report  which  also  states 
that  the  system  now  serves  nearly  9000 
consumers. 
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Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  rc^tilarly  printed  in 
tiic  first  issue  of  each  month  on  tlie 
next-to-last  text  paj^e. 


Union  of  German  Technical  Associa-  tion  statistics.  The  Bureau  of  Stand- 
tion.  —  A  "Verband"  of  the  principal  ards  asks  for  criticisms  and  suggestions 
German  technical  associations  has  been  from  operating  companies,  commissions 
formed  under  the  name  of  the  Associa-  inspectors,  committees  of  associations 
tion  of  German  Scientific  Societies,  of  engineering  societies  and  all  others 
Those  societies  comprising  the  "Ver-  interested  in  the  establishment  of  prop- 
band"  are  the  Institution  of  German  er  standards  for  electric  service  The 
Electrical  Engineers,  the  Institution  of  circular  is  now  ready  for  distribution 
German  Engineers,  the  Institution  of  and  may  be  obtained  free  by  addressing 
German  Architects,  the  Association  of  a  request  to  the  Bureau  of  Standards 
Blast  Furnacemen,  the  German  Chem-  Washington,  D.  C. 
ical    Society,    and    the    Association    of        i7i„„.^:„„,    rr     j      •      ».     .      . 

Shipbuilding  Engineers.     Headquarters        Ele<;trical    Trade    in    England.  -  The  _^- 1 

are  in  Berlin.    The  "Verband"  will  thus  ^J^tZl      f  r  ^    f^'^f^  1^  Electrical        j^^^^^    ^j,,    jj^,j    Rejuvenation    at 

represent  60,000  members  of  the  di.er-  ^:S:^i:^Z S^-^::i^    N^Ia  Par._On  th/afttroH^^^^^^^^^^ 


ent  professions   involved.      One   of   the    .r,^  i^i     +  •     i  rr      ,  -    ^  .  

principal    results    which    is    looked    for    ^^^  f  ^^^* "'^l  J""^^^"  Committee  it  was 
from    the   combination    is    the   further-    f^^^^^^^    ^y   the    Council   that  the   fol- 
ance  of  the  work  of  finding  substitutes    ltr'"I_';!!?!^';"^".^_^^!°.",^  .  ^^"^^     "?«" 
for  the  raw  material  hitherto  obtained 
in  neutral  countries  or  those  with  whom 
Germany  is  now  at  war. 

Minimum  Charges  for  Electricity  in 
Cities  of  250,000  and  Over.— In  testi- 
mony before  the  state  public  utilities 
commission  of  Illinois  in  the  matter  of 
the  proposed  change  of  rates  for  elec- 


ning  of  Aug.  19  the  Sons  of  Jove  will 
hold  an  original  outdoor  rejuvenation  at 
Nela  Park,  Cleveland. 

the    conclusions    reached    by   a    special  Electric   Club   Reorganized    in   Okla- 

committee    of    the    whole    Council    be  ^o^a  City.— The  Electric  Club  of  Okla- 

submitted    by    him    to    the    Board    of  homa  City  has  been  reorganized  and  is 

Trades    Committee    on    behalf    of    the  "<^w  meeting  for  noon  luncheon  every 

Council:  Monday.     This  will  enable  members  to 

1.  Some  combination  of  British  elec-  ''^^<^'"6  better  acquainted  and  to  hear 
trical  firms,  especially  with  regard  to  ^^^'^^.  both  technical  and  non-technical, 
overseas  trade,  is  desirable.  "^^  ^^^^  ^^^  ^  membership  of  fifty  and 

2.  A    Government    Tribunal    of    the  ^f?',^-  ^1^^'  general  manager  of  the 


Oklahoma  Railway  Company,  is  presi- 
dent. 

Cleveland     Electrical      League.— The 


trie   service   in   Chicago   there   was  in- 
troduced a  statement  of  the  minimum  ^^'^^  independent  character  that  can  be 
bills  in  effect  in  the  cities  of  the  United  ^^^^^^^  ^^  be  appointed  to  control  the 

States  having  a  population  in  excess  of  ^^^ctncity  supply  industry  of  the  coun-  „    _       _.._ 

250,000  people.    This  list  is  as  follows-  ^^^'  ^"^  '^^^^  *^  prevent  indiscriminate  "^^  quarters  of  the  league  on  the  roof 

New   York                                    n                i  addition  or  extension  of  power  stations  ^^  ^^^  Hotel  Statler  will  be  completed 

Omaha   •• //.'.■.■.■.■.■.■.■.■.■.■.■.■.■.■.■50c  pir  month  "^  systems  undesirable  from  the  point  within    a    short    time    and    it    is    now 

Nlw°Orlean.s 50c  nir  month  ^^  ^^^^  ^^  ^'^^'  ^^^^^^^5^'  ^^  system.  thought  that   moving  day  will   not  be 

Kansas    City  ■.'.  i:.  i/.  i.;  i.  i;  ".500  per  month  3.  In  view  of  the  necessity  of  secur-  '^*^'"   ^^^"    Sept.    1.      Secretary    R.    S. 

Milwauke^e  ■::::;:;::: fScpIr  month  '"^    ^^^    ^^""^    ""^^^^^    ^"^    that   none  Dunning  said  that  there  will  likely  be 

Louisville    50c  per  month  ^ther  than  British  electrical  apparatus  ^  housewarming  when  the  club  rooms 

Los  Anfeies. ■.•.■.•.:; 65c pir  month  ^^  P^^^hased  in  the  United  Kingdom,  a  ^^^  completed.    No  more  regular  meet- 

Philadeiphia    75c  per  month  Protective  tariff  to  be  set  up,  notwith-  "^§"2  will   be  held  by  the  league  until 

cte"ve1InS*".^!'°.:;-: ''tiplrSonth  ^^^"^i"^  ^uch  benefits   as  will   in  any  the  new  home  is  occupied. 

Brooklyn   $1  per  month  ^ase  result  from  patriotism.  Synchronous  Clnh      At  a  >v,^^+-         * 

Mmneapolis    $1  per  month  a      \                                   ,    .  >-' j  "i-tii  uuuus   V^IUD. — At   a    meeting  of 

Washington   !  .$1  per  month  ^-  ^  permanent  advisory  committee  the  Synchronous  Club  held  in  Los  An 

Key'^'ciVy.-.-.-.-.-.-.;: ; l\  Ifr'^T^  ^^  be  appointed  to  insure  that,  as  far  as  geles  Aug.  3,  J.  E.  McDonald,  secretary 

Cincinnati    i!  i!  Ji  per  month  Possible,   raw   materials  and  parts,  as  of  the  Joint  Pole  Committee    Southern 

iuffalo  ::::::::::::::::::::$f2pIranSuS  ;!^"/«^whole  apparatus   necessary   to  California,  addressed  the  club  on  "joint 

Baltimore $12  per  annum  ^he  trade  of  the  British  Empire,  shall  Pole    Construction."      At    the    conclu 


Standards  for  Electric  Service. — The 


be  produced  within  the  Empire.  sion  of  the  address  the  annual  election 

Bureau    of    Standards    Department    of       ^(i)  British-born       electrical       at-  ^^.^ffi^ers  was  held,  the  officers  elected 

Commerce,  Washington,  D.  C,  has  is-    Caches  to  help  in  the  consular  service,  being  as  follows.     President,  Leslie  E. 

sued    circular    No.    56    "Standards   for    ^"d(")  trade  commissioners  to  be  ap-  Martin;    vice-president,    R.    H.    Gates; 


Electric    Service"   which    discusses    the 


pointed. 


f^^et^ry,   Frank   McGinley;   treasurer, 

facts  constituting  and  promoting  safe  ^  ^-  ^"^ish    engineering    standards    to  i:  M.  Geopfert;  sergeant-at-arms,  H.  N. 

and  adequate  electric  service.    The  cir-  ^^  adopted  throughout  the  empire.  i^eecher. 

cular,  which  is  based  on  a  study  of  the  ^*  '^^e  use  of  the  metric  system  to  be  Cincinnati    Jovian   Outing.— The    an- 

experience  of  operating  companies  and  ^^^^    compulsory    after    a    reasonable  nual   outing   of   the    Cincinnati   Jovian 

regulating  bodies,  contains  first,  rules  P^nod;  and  during  this  period  all  trade  Order  held  at  Beechwood  Park  on  July 

and  recommendations  for  the  regulation  catalogs  to  make  use  of  both  the  British  29   was    largely   attended    a    barbecue 

of  electric   service  companies  by  state  ^"^  metric  systems.                                       ""^'^  '         .  ..         .  ' 

commission;  second,  three  different  or-  ^-  Th^    Institution   to   be    granted    a 

dinances  intended  for  towns  and  cities  charter  so  as  to  improve  the  status  and 

in    states    not    having    regulation    by  training  of  electrical  engineers, 

commissions,    and    third,    specifications  9-  A  Central  Engineering  Board,  con- 


with  several  varieties  of  meats  roasted 
outdoor  in  Kentucky  style  being  a  big 
drawmg  card.  A  big  program  of  ath- 
letic events  and  a  ball  game  also  helped 

,       ,^  ,     .  -  ■  .■         .  -  ^      to  add  interest.     A.  C.  Beattie  headed 

tor   the   approval   of  types   of  electric    sisting  of  representatives  nominated  by    ^^e  committee  in  charge  of  the  affair 

^....„    u„ :„„•_„_       ........       „n  .u„  .•_-__....  .     .     ,  fth  J.  Nollotb  as  secretary  and  Claude' 

Johnston  as  treasurer. 

Cincinnati       Electrical       Show       to 
Broaden     Scope.  —  The     Ohio     Valley 


meters  by  commissions.  A  brief  de-  all  the  important  institutions,  to  be  es 
scription  of  the  electrical  testing  equip-  tablished  whom  all  engineers  (other 
ment  provided  by  each  state  commis-  than  mechanics)  would  be  required  to 
sion  for  the  calibration  and  standardi-   satisfy  as  to  the  sufficiency  of  their  tech- 

zation  of  "working  test  standards"  used    nical  training  and  general  education  be-  Electrical  Exoosition  Tq  'tV,o  r,o  j 

by  central  stations  in  their  meter  work    fore     they     could     be     recognized     as  which  the  Cincinnat"  electricalshow  of 

and    for    making    tests    on    consumers'    proficient,   so   as   to   insure   that   every  Nov.   18  to  25  will  be  hpM  tV' 

meters  upon  complaint  to  commissions    engineer   shall   qualify  for  his   profes-  indicating  an  increasing  tn^^l  I   ^tl^' 

IS  also  included.     Reprinted  in  appen-    sion   in   the  same   manner  as   a  doctor  event      In   fact    it   dfJ^^f  a   u     f?® 

dices  are  certain  sections  of  state  public    or  solicitor.  directors   to   mak      >    '"'^^"ded  by  the 

service  commission  laws   relating  par-        10.  Closer   co-operation   of   manufac-  trical  show,  and  as  manv  mfn'.^fn^^t  ^^^'" 

ticularly  to  the  regulations  of  electric    turers  and  other  employers  of  electrical  have  already  made^nauiriesrl.tT^^ 

service  as  to  adequacy  and  safety  and    engineers  with  the  technical  colleges  is  space,   and   promise   co  oner. t^.f/"^ 

in    addition   tables    and   summaries    on    desirable   to    insure   that   students   are  expecUd  tha^here  wm  be  n"    d?ffief  h'' 

various   phases    of   voltage   regulation,    trained  to  meet  the  future  needs  of  the  in  enlisting  the  afdTf  th!  TJT/ 

meter  testing  and  general  central  sta-    industry.  ^ake  the  fffair  a  complete  succes7 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


WIRE  AND  CABLE  PURCHASES 

EXCEED  LAST  YEAR'S  RECORD 

Although  Export  Business  in  Rubber-Insulated  Con- 
ductors Is  Handicapped  by  British  Ruling,  the 
Wire    Manufacturers   Are   Experiencing 
Boom  Times 

All  lines  of  conductors,  including  underground  cables,  are 
selling  unusually  well  now,  the  business  oeing  30  to  40  per 
cent  better  than  last  year.  This  decided  improvement  is 
partly  due  to  the  fact  that  the  financial  depression  of  last 
year  delayed  many  companies  in  their  purchases  until  this 
year.  Increased  demands  of  industrial  concerns  and  their 
consequent  adoption  of  electric  drive  to  permit  flexible 
output  has  also  increased  the  call  for  wire  and  cable.  An- 
other reason  for  the  increase  in  sales  is  that  buyers  have 
been  waiting  for  a  lower  copper  price  (which  is  the  basis 
for  cable  as  well  as  plain  conductors),  but  the  price  having 
risen  steadily  have  purchased  for  future  needs  in  anticipa- 
tion of  still  further  increases  and  prolonged  high  prices. 

Most  of  the  orders  have  come  from  large  central  stations 
which  make  a  practice  of  periodically  supplementing  their 
distribution  mains  and  feeders,  although  many  orders  have 
also  come  from  small  companies  which  do  so  spasmodically. 
Considerable  quantities  of  the  conductors  purchased  are  also 
for  railway  electrification  purposes.  Sector-conductor  cable 
is  being  purchased  more  freely  as  the  companies  gradually 
awaken  to  the  economies  afforded  by  its  use. 

While  copper  and  lead  are  the  outstanding  constituents 
of  underground  cable  and  the  chief  basis  on  which  its  price 
depends,  paper  for  insulation  is  also  an  influencing  factor. 
Some  companies  are  having  difficulty  in  securing  the  right 
grades  of  paper  while  others  who  have  been  placing  their 
orders  continually  with  the  same  producers  are  receiving 
assurances  of  a  continued  supply  in  return  for  their  past 
steady  patronage. 

Exports  of  bare  and  paper  insulated  wire  and  cable  are 
large  in  comparison  with  previous  years,  especially  to  Ger- 
man markets,  orders  having  been  received  from  Norway, 
Sweden,  China  and  the  East  Indies.  English  markets  are 
being  well  supplied  by  British  manufacturers.  Exports  of 
rubber-insulated  wire  and  cable  are,  however,  seriously 
handicapped  by  the  British  ruling  that  rubber  purchased 
from  English  markets  cannot  be  reshipped  or  resold  to 
other  countries  without  permission.  This  ruling  has  been 
enforced  even  where  rubber-insulated  wire  has  been  con- 
signed to  a  neutral  government  for  its  own  use.  Exporta- 
tion of  cables  is  also  somewhat  handicapped  because  neai'ly 
every  government  specifies  different  requirements. 


FLEXIBLE  WOVEN  DUCT 

BUSINESS  MOVES  SLOWLY 

Orders  for  Fall  Deliveries  Are  Normal,  but  Export 

Business    Is    Nil — Packing    Material 

Difficult  to   Secure 

Trade  in  flexible  woven  duct  has  been  healthy  but  a 
decline  in  business  is  now  being  experienced.  This  is 
attributed  to  jobbers  who  have  over  specified  in  their  spring 
orders  and  must  now  wait  until  fall  to  place  further  orders. 
Orders  are  now  coming  in  at  a  healthy  rate  but  most  of 
them  are  for  fall  delivery.  No  particular  territory  seems 
to  be  demanding  duct  above  the  usual  rate.  Some  terri- 
tories are  not  demanding  woven  duct  in  proportion  to  their 
populations  but  in  most  cases  this  is  due  to  the  fact  that 


the  local  underwriters  have  restricted  its  use.  While  prices 
have  been  advanced  there  does  not  seem  to  be  any  decrease 
in  buying,  and  purchasers  seem  to  be  taking  advantage  of 
the  discount  offered  with  prompt  payment.  There  is  not 
much  export  business  in  woven  ducts  since  it  is  relatively 
little  known  abroad.  Therefore  it  cannot  be  sold  in  foreign 
countries  on  an  extensive  scale  without  first  educating  the 
electrical  contractors  there. 

Although  the  prices  on  raw  materials  used  in  making 
woven  duct  have  risen  there  is  not  much  difficulty  in  secur- 
ing them  because  they  are  all  domestic  products.  One 
manufacturing  concern  reports  that  it  is  prepared  to  furnish 
any  amount  of  woven  duct  that  may  be  demanded  since  it 
makes  its  own  machines  and  therefore  has  a  flexible  capacity 
for  production.  Deliveries  have  been  hindered,  however, 
because  paper  boxes  of  sufficient  strength  are  difficult  to 
obtain.  This  obstacle  has  been  overcome  in  some  cases  by 
inserting  liners  in  the  boxes. 


LARGE  DEMAND  FOR  INSULATORS 

MAKES  DELIVERY  SLOW 

Shipments  Promised  in  from  Three  to  Four  Months — 
Pole  and  Transmission  Line  Hardware  Espe- 
cially  Difficult   to   Get   at   Present 

High-tension  insulator  orders  are  booming  in  spite  of  the 
fact  that  few  steel  towers  are  being  erected.  This  apparent 
inconsistency  may  be  due  to  the  use  of  wood  poles  instead 
of  steel  towers  for  main  line  construction.  Another  ex- 
planation is  that  manufacturing  concerns  which  have  ex- 
perienced inflated  demands  for  their  products  may  be 
changing  over  to  electric  drive  to  permit  a  more  flexible 
output.  In  such  cases  probably  wood-pole  lines  equipped 
with  high-tension  insulators  have  been  tapped  on  to  main 
lines  to  serve  them.  The  last  reason  seems  the  most  prob- 
able since  most  of  the  insulator  orders  except  a  few  large 
ones  for  railway-electrification  and  station-interconnection 
projects  are  for  companies  serving  industrial  territories. 
One  insulator  manufacturer  reports  that  it  has  on  hand 
orders  for  400,000  insulators  and  that  the  plant  is  crowded 
to  its  utmost  production  limit.  Most  of  the  orders  are  for 
22,000  to  66,000-volt  insulators.  Delivery  on  additional 
orders  can  not  be  made  in  less  than  from  ninety  to  120 
days,  provided  popular  sizes  rated  for  these  voltages  are 
wanted.  Orders  on  special  designs  are  not  accepted  at  all. 
Less  called  for  sizes  are  not  subject  to  the  same  delays  in 
delivery.  Promises  of  quicker  deliveries  are  difficult  to 
obtain  anywhere  since  some  manufacturers  when  unable  to 
fill  orders  in  the  time  specified  by  customers  have  been 
advised  to  hold  the  orders  until  they  can  fill  them.  Higher 
prices  occasioned  by  the  rise  of  metals  for  insulator  fitting 
and  the  scarcity  of  labor  do  not  seem  to  be  affecting  the 
buying,  evidently  because  the  purchasers  must  have  the 
equipment. 

The  chief  obstacle  to  making  deliveries  is  the  difficulty  of 
securing  malleable  iron  parts  for  the  insulator  units.  Only 
the  standard  types  of  malleable  fitting  can  be  secured  since 
the  iron  works  are  so  busily  engaged  in  more  profitable 
lines  that  they  can  not  consider  making  special  types.  This 
condition  of  course  does  not  affect  the  delivery  of  pin 
insulators.  However,  some  diflficulty  is  being  experienced 
in  getting  imported  constituents  for  porcelain. 

The  scarcity  of  labor  has  not  only  required  the  paying  of 
higher  wages  to  secure  it  but  of  raising  the  wages  of  em- 
ployees already  engaged  to  a  similar  level  to  prevent  dis- 
satisfaction    and     poor    workmanship.       The     latter    is     a 
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particularly  important  factor  in  the  manufacture  of  in- 
sulators since  their  quality  depends  so  closely  on  the  care 
of  each  workman.  Another  item  that  has  seriously  hampered 
the  insulator  manufacturers  is  the  high  price  of  packing 
materials,  such  as  wood  boxes,  excelsior  and  nails.  While 
transportation  of  freight  has  been  delayed  by  the  embargoes 
existing  in  some  sections  of  the  country  very  little  trouble 
is  being  experienced  from  this  direction  now. 


RENEWABLE  FUSE  BUSINESS 

GROWS  BETTER  EVERY  MONTH 

Manufacturers  Have  Calls  for  All  Sizes,  Chiefly  from 

Industrial    Plants — Prices   Fluctuate   and 

Deliveries  Are  Subject  to  Delay 

Business  for  the  manufacturers  of  renewable  and  re- 
fillable  fuses  is  in  general  above  normal  and  for  some  manu- 
facturers is  getting  better  every  month.  The  increases  in 
the  business  apply  to  fuses  of  aU  sizes,  as  is  to  be  expected, 
for  the  fuse  business  always  acts  that  way.  For  instance, 
if  there  is  a  general  increase  for  any  given  year  of  10  per 
cent  in  the  general  fuse  demand,  the  increase  in  the  demand 
for  30-amp.  fuses,  50-amp.  fuses,  etc.,  will  each  be  about 
10  per  cent. 

The  main  volume  of  business  coming  to  the  makers  of 
renewable  and  refillable  fuses  is  from  industrial  plants. 
For  this  reason  the  manufacturers  see  in  the  immediate 
future  an  outlook  that  is  exceedingly  bright.  Looking  into 
the  distant  future  after  the  war,  they  see  a  condition  that 
is  doubtful  and  about  which  there  is  little  which  can  now 
be  said. 

Prices  are  subject  to  fluctuation.  Raw  materials,  brass 
and  spelter,  have  increased  from  300  per  cent  to  800  per 
cent  above  the  prices  in  normal  times.  Labor  cost  has 
increased  only  slightly,  due  to  the  fact  that  a  great  deal  of 
the  work  consists  of  light  assembling  in  which  girls  and 
boys  are  employed.  In  spite  of  the  increase  in  material 
costs,  a  few  of  the  manufacturers  have  held  prices  at  prac- 
tically their  former  level,  while  others  have  found  it  neces- 
sary to  put  increased  quotations  in  force.  Those  who  have 
held  prices  at  their  former  level  have  done  so  with  the 
expectation  that  customers  will  appreciate  a  standard  price, 
level  policy  and  will  continue  to  buy  their  products  even 
when  normal  raw  material  prices  allow  others  to  reduce. 

Fuse  deliveries,  which  are  classified  in  the  trade  as  slow, 
are  excellent  as  compared  with  many  other  lines.  Some  of 
the  makers  are  quoting  from  one  week  to  three  months, 
depending  on  the  size  of  fuses  desired.  The  deliveries  of 
raw  materials  to  the  factories  are  said  to  be  getting  a  trifle 
better. 

Collections  are  good.  One  manufacturer  said  of  his  col- 
lections that  he  knew  of  only  one  business  that  could  boast 
of  better  collection  conditions  than  his  and  that  was  the 
mail  order  business  where  the  money  is  paid  in  advance. 


BUSINESS  IN  TRANSMISSION 

LINE  TOWERS  SLACK 

Restrictive  Water  Power  Legislation  and  High  Price 

of  Money  Suggested  as  Cause  of  Present 

Stagnant  Condition 

Except  in  a  few  isolated  cases  very  few  steel  towers  are 
being  erected  by  electric  service  companies  at  the  present 
time  and  orders  for  future  deliveries  are  scarce,  according 
to  engineers  closely  in  touch  with  the  transmission  field  and 
with  the  output  of  large  manufacturers  of  steel  structures. 
About  the  only  steel  structures  that  companies  are  installing 
are  yard  structures  such  as  terminal  frames,  lightning  ar- 
rester supports,  outdoor  substations  and  the  like.  Companies 
in  Texas  and  Utah  are  especially  active  in  this  line.  Towers 
for  railroad  crossings  make  up  the  remainder  of  steel  struc- 
tures now  on  order  or  being  erected.  Many  of  these  are 
being  ei-ected  in  New  Jersey,  Connecticut  and  Maine. 

The  slackness  in  tower  business  may  be  due  to  any  one 
or  combination   of  the  following  causes:    Increased  prices 


(probably  100  per  cent  higher  than  two  years  ago  due  to 
metal  prices  and  scarcity  of  labor);  agitated  water  power 
legislation  which  discourages  installation  of  hydroelectric 
plants  and  consequently  lessens  the  necessity  for  trans- 
mission lines;  and  finally,  but  probably  most  important  that 
electric  service  companies  can  not  aff"ord  to  pay  the  interest 
to  secure  money  that  bankers  can  obtain  from  industries 
which  have  had  a  phenomenal  increase  in  business.  Con- 
sequently bankers  are  placing  their  money  where  they  can 
derive  the  most  benefit.  Probably  any  legislation  that  will 
encourage  the  development  of  water  powers  will  be  attended 
by  the  release  of  more  money  to  central  stations,  since  then 
bankers  might  consider  lower  profits  in  view  of  having  their 
investments  protected. 

The  depression  in  tower  business  dates  back  about  two 
years,  however,  to  the  time  when  financial  conditions  were 
uncertain  and  metal  prices  began  to  soar.  Despite  the  fact 
that  the  total  tonnage  of  steel  towers  now  on  order  is  less 
than  the  capacity  of  any  one  of  the  steel-structure  manu- 
facturers, many  regular  manufacturers  complain  of  small 
steel-pole  and  structure  concerns  which  are  cropping  up 
around  the  country  and  are  nothing  more  than  blacksmiths. 
These  "mushroom"  concerns,  it  is  claimed,  are  indiscrimi- 
nately advocating  the  use  of  steel  poles  for  all  purposes  to 
further  their  ends,  without  having  sufficient  engineering 
knowledge  to  design  the  structures  properly  when  orders  are 
landed. 


ARGENTINE   ELECTRICAL   IMPORTS 

Less  Than  $600,000  Out  of  $10,000,000  of  American 
Manufacture 

An  analysis  made  of  the  Argentine  electrical  exports 
during  1913  discloses  the  fact  that  of  a  total  of  almost 
$10,000,000  worth  of  goods  less  than  $600,000,  or  slightly 
more  than  6  per  cent,  were  imported  from  the  United  States. 
Germany  was  the  principal  source  of  supply,  with  a  total 
of  $4,967,002,  or  51  per  cent.  The  United  Kingdom  came 
next  with  $3,333,316,  or  34.2  per  cent.  Italy,  which  is  sel- 
dom considered  as  a  factor  in  the  world's  electrical  trade, 
was  represented  by  goods  to  the  value  of  $494,615,  or  5.07 
per  cent  of  the  total. 

Out  of  a  list  of  twenty-eight  different  articles  American 
products  lead  in  but  two  cases,  both  of  which  were  small, 
namely,  vulcanized  fibre  and  small  motors.  Of  the  former 
71.3  per  cent  of  the  value  was  in  goods  of  American  origin 
and  of  the  latter  72.4  per  cent. 

In  1914  the  total  imports  of  electrical  goods  into  Ar- 
gentina dropped  to  $6,736,815,  but  how  much  of  this  was  of 
American  origin  is  not  yet  known. 

No  figures  are  available  for  1915,  but  it  is  known  that  if 
American  exports  of  electrical  goods  to  Argentina  keep  up 
at  the  rate  of  the  past  few  months  more  than  $1,000,000  will 
represent  the  United  States  share  in  the  1916  electrical 
imports  of  Argentina. 


Argentine  Electrical  Imports  During  1913 


Articles 

Storage  batteries 

Station  meters    

Dry    batteries     

Bells  and  buttons 

Accessories  for  underground. .  .  . 

Lamp  carbons 

Battery  cells 

Commutators 

Dynamos  and  motors 1 

Electric  fans 

Vulcanized  fibre 

Bell   indicators    

Insulating-  appliances   

Battery  jars    

Arc  lamps 

Incandescent  lamps 

Lamp  sockets 

Meters 

Small   motors    

Battery  plates 

Plugs     

Fus(\s 

Switcbes    

Switchboards 

Telegraph  material    

Telephone  material    

Wall  sockets 

Wire  and  cable 4. 

Miscellaneous    


Total 

$26,886 
32,257 
45,640 
28.829 

162,984 

133.340 
18.367 
17,927 

088,029 

89,681 

32,120 

7,196 

467,280 
6,408 

225.559 

478,101 
60.471 

687,887 
88.595 

104.259 
15.001 
40.657 

107,848 
32.647 
43.486 

148.318 
14,572 

772.534 

779,358 


United 
States 


Percent- 
age U.S. 
Goods 


$9,756,247 


12,773 

4,798 

40,470 

28.00 
16.65 
24.82 

'3,239 
45.517 
13,973 
22,859 

l'8'.69 

4.18 

15.60 

71.36 

37,638 

v.  6  7 

4Y,677 
10.070 
10,179 
64,091 

V..59 
16.67 

1.48 
72.40 

4V,725 

3'8'.76 

l'5',79i 

4,793 

116.561 

101.802 

l"o'.64 

32.90 

2.44 

12.90 

$587,356 
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Manufacturing  and  Industrial 

C.  M.  (iarrison  has  purchased  a  considerable  amount  of 
machinery  and  is  about  to  install  it  in  a  plant  in  Newark, 
N.  J.,  for  the  purpose  of  manufacturing  bare  and  finned 
copper  wire. 

Spark-PluK  Display  Stand.— The  Hartford  (Conn.)  Ma- 
chine Screw  Company  is  offering  to  dealers  handling  its 
"Master"  spark  plugs  an  attractive  display.  Particularly 
noticeable  is  the  "Mammoth"  plug,  which  can  be  seen  for 
quite  a  long  distance.  The  stand  is  20  in.  high  and  is  fin- 
ished in  three  colors  with  a  brilliant  red  background  while 
the  plugs  are  finished  in  silver  and  blue. 

The  National  Safety  Council,  Continental  and  Commercial 
Bank  Building,  Chicago,  is  distributing  a  series  of  bulletins 
on  accident  prevention  in  factories  that  may  be  read  with 
profit  by  all  manufacturers  and  posted  on  factory  bulletin 
boards.  The  annual  congress  of  the  National  Safety  Coun- 
cil is  to  be  held  in  Detroit,  Oct.  17  to  20,  191G.  The  secre- 
tary of  the  association  is  W.  H.  Cameron. 

Russia  to  Spend  Large  Amount  of  Money  on  Utilities. — 

According  to  an  announcement  made  by  W.  Aiseman,  chief 
of  the  Russian  trade  division  of  the  National  Association 
of  Manufacturers,  Russian  agents  in  New  York  have  au- 
thority to  buy  enormous  quantities  of  materials  for  con- 
struction of  new  public  utilities.  The  project  includes  water 
works,  gas  works,  electric  light  plants,  electric  railroads, 
etc.,  and  it  is  estimated  that  the  total  cost  of  the  new  de- 
velopments will  approximate  $300,000,000. 

National  Trademark  Suggested. — Congressman  Kitchin  of 
North  Carolina  has  introduced  a  bill  to  authorize  the  adop- 
tion of  a  national  trademark  for  the  manufacturers  of  the 
United  States,  particularly  for  export  purposes,  and  to  au- 
thorize the  Secretary  of  Commerce  to  license  manufacturers 
to  use  the  same  and  for  other  purposes.  The  bill,  which 
has  been  referred  to  the  House  committee  on  Ways  and 
Means,  proposes  a  distinctive  trademark  to  be  used  by 
manufacturers  in  the  United  States  for  the  purpose  of  dis- 
tinguishing American  products.  The  Secretary  of  Com- 
merce would  be  authorized  to  design,  or  select  from  designs 
submitted  to  him,  a  suitable  trademark  which  would  be 
registered  in  the  name  of  the  United  States,  and  its  use  by 
American  manufacturers  permitted  under  a  system  of 
federal  licenses  at  a  cost,  it  is  stated,  of  not  more  than  $5 
per  annum. 

General    Vehicle    Company    Moves    District    Offices. — The 

New  England  headquarters  offices  of  the  General  Vehicle 
Company  have  been  moved  from  the  Exposition  Building, 
Cambridge,  Mass.,  to  a  new  building  at  590  Commonwealth 
Avenue,  Boston,  in  the  heart  of  the  recently  developed  au- 
tomobile district  in  the  outer  Back  Bay.  Under  one  roof 
are  located  the  salesrooms  and  offices,  service,  garage, 
charging  and  repair  departments,  battery  charging  station 
and  parts  stock  room.  A  large  showroom  is  provided  at 
the  front  of  the  establishment  for  the  display  of  both 
electric  and  gasoline  trucks.  Besides  several  charging  sta- 
tions the  plant  contains  a  machine  shop  and  forge  room 
with  separate  outside  entrance.  About  15,000  sq.  ft.  of  floor 
space  are  utilized.  The  service  station  is  located  near  the 
principal  battery  and  tire  depots  of  Boston.  George  H. 
Hudson  is  New  England  manager  of  the  company. 

Philip  Valk,  134  Johnson  Avenue,  Newark,  N.  J.,  pur- 
chasing agent  for  the  Holland-Bombay  Trading  Company, 
and  Schuurman  &  De  Long,  both  of  Amsterdam,  Holland, 
is  planning  to  sail  on  Sept.  2  for  Amsterdam  to  confer  with 
his  principals.  Schuurman  &  De  Long  are  catering  to  the 
trade  in  Holland,  Belgium  and  the  Dutch  Colonies,  while 
the  Holland-Bombay  Trading  Company  has  considerable 
dealings  in  British  India,  Gulf  of  Aden  territory  and  the  East 
Coast  of  Africa.  Mr.  Valk  states  that  the  above-mentioned 
concerns  are  especially  interested  in  metals  and  metal  prod- 
ucts (metal  and  wood-working  machinery),  house  furnishing 
goods,  hardware,  brushes,  machinery  tools,  everything  per- 
taining to  the  electrical  line,  automobile  accessories,  rubber 
and  leather  goods,  etc.  He  also  says  that  he  would  like  to 
get  in  touch  with  companies  who  are  desirous  of  establish- 
ing agencies  in  the  above-named  countries  where  his  princi- 
pals have  connections. 


More  Than  1300  Cutler-Hammer  Employees  in  Milwaukee 
Preparedness  Parade. — The  patriotic  spirit  of  the  Cutler- 
Ilaininer  organization  was  very  much  in  evidence  July  15 
when  Milwaukee's  Preparedness  Parade  took  place,  and 
miles  of  people,  more  than  30,000  in  all,  marched.  The 
Cutler-Hammer  marchers  were  strung  over  a  distance 
covering  several  city  blocks,  the  number  in  line  being  about 
1300.  This  large  number  of  a  total  of  IGOO  employees  is 
strong  proof  of  the  family  spirit  existing  in  the  Cutler- 
Hammer  ranks.  President  F.  R.  Bacon,  Treasurer  F.  L. 
Pierce,  and  General  Manager  A.  W.  Berresford  marched 
with  the  rest  of  the  company's  workers  and  held  their 
places  in  line  even  when  a  rainstorm  drove  many  people 
to  cover.  The  company's  division  was  headed  by  a  special 
band  which  was  followed  by  a  battalion  of  employees 
dressed  as  marines.  Following  were  other  men  and  women 
carrying  flags,  and  red,  white  and  blue  parasols — all  wear- 
ing colored  paper  hats. 

Insurance  for  Public  Utility  Companies. — Lynton  T.  Block 
announces  that  on  July  31  the  Utilities  Fire  Indemnity  Ex- 
change commenced  writing  fire  insurance  policies  on  the 
property  of  public  utilities  and  electrical  contractors.  For 
several  years  the  Utilities  Indemnity  Exchange  has  been 
accepting  fire  insurance  and  placing  it  as  advantageously 
as  possible  for  the  public  utility  industry  and  through  its 
efforts  a  saving  of  over  25  per  cent  on  the  cost  of  their 
insurance  has  been  effected.  The  experience  on  the  business 
written,  however,  proved  that  the  lines  served  by  the  ex- 
change were  bearing  an  undue  proportion  of  the  fire  losses 
and  accordingly  as  soon  as  the  proper  amount  of  business 
had  been  secured  a  separate  exchange  was  started.  The 
management  will  be  the  same  as  the  Utilities  Indemnities 
Exchange,  which  has  for  some  years  specialized  in  liability 
and  compensation  insurance  for  public  utilities.  The  feasi- 
bility of  the  exchange  was  demonstrated  conclusively  by 
the  investigation  made  by  David  L.  Gaskill,  secretary  of 
the  Ohio  Electric  Light  Association,  and  the  movement 
grew  due  to  the  fact  that  the  old-line  stock  companies  re- 
fused to  give  any  relief  to  the  moderate-sized  light  plant 
through  suitable  reduction  in  cost.  Special  study  has  also 
been  given  the  many  restrictive  clauses  now  contained  on 
policies  covering  electrical  machinery  and  apparatus,  and 
the  new  exchange  will  write  as  liberal  a  policy  as  is  con- 
sistent with  good  underwriting. 

Large  Switchboard  Orders  Placed  with  Westinghouse 
Company. — The  following  orders  of  switchboard  apparatus 
for  the  initial  equipment  of  new  generating  stations  have 
recently  been  placed  with  the  Westinghouse  Electric  &  Man- 
ufacturing Company  of  East  Pittsburgh,  Pa.  The  initial 
and  ultimate  kva.  ratings  of  apparatus  for  these  new  sta- 
tions, together  with  the  number  of  circuit  breakers  in- 
cluded in  the  orders  give  an  idea  of  the  magnitude  of  the 
switchboard  equipment  involved:  The  Union  Gas  &  Elec- 
tric Company,  Cincinnati,  Ohio,  New  West  End  power 
house  (initial  rating,  62,500  kva.  for  three-phase,  60-cycle, 
13,200-volt  operation,  ultimate  rating,  287,000  kva.),  one 
four-section  control  desk,  one  fourteen-panel,  three  five- 
panel,  two  two-panel  switchboards,  eight  2000-arnp.  type 
0-2,  and  58  type  E-6  oil  circuit  breakers;  the  Buflfalo  Gen- 
eral Electric  Company,  Buffalo,  N.  Y.,  New  River  steam 
station  (initial  rating,  66,666  kva.  for  three-phase,  25-cycle, 
12,000-volt  operation,  ultimate  rating,  233,000  kva.),  one 
eight-panel,  one  six-panel,  one  five-panel  and  one  three- 
panel  switchboard,  twelve  2000-amp.  type  0-2  and  seven- 
teen 600-amp.  type  0-1  oil  circuit  breakers;  the  Dayton 
Light  &  Power  Company,  Dayton,  Ohio,  New  Millers  Ford 
generating  station  (initial  rating,  31,250  kva.,  for  three- 
phase,  60-cycle,  6600-volt  operation,  ultimate  rating,  125,- 
000  kva.),  one  seven-section  control  desk,  one  ten-panel,  one 
eight-panel  and  one  three-panel  switchboard,  ten  type  0-2, 
thirteen  type  E-6,  sixteen  type  E-8  oil  circuit  breakers;  the 
Montana  Power  Company,  Holter  Junction,  Mont.,  New 
Holter  Hydro-Electric  Development  (initial  and  ultimate 
rating,  48,000  kva.,  for  three-phase,  60-cycle,  6600-volt,  oper- 
ation, one  seven-panel,  one  six-panel,  and  three  five-panel 
switch  boards,  eleven  type  E-6,  and  seven  110,000-volt  type 
GA  oil  circuit  breakers;  the  Public  Service  Company  of 
Northern  Illinois,  Joliet,  111.,  new  No.  9  power  station 
(initial  rating  for  12,000-kva.,  three-phase,  60-cycle,  12,000- 
volt  operation,  ultimate  rating,  50,000  kva.),  one  two-sec- 
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tion  control  desk  one  nine-panel,  one  ftve-panel,  and  three 
four-panel  switchboards,  and  six  type  GB  oil  circuit  break- 
ers. In  addition  to  the  above  initial  equipments  the  follow- 
ing represent  orders  recently  received  for  additional  equip- 
ment: The  Duquesne  Light  Company,  Pittsburgh,  Pa., 
Brunots  Island  generating  station  (additional  rating,  65,000 
kva.),  one  four-section  control  desk,  one  ten-panel  switch- 
board, nineteen  type  0-1  and  six  type  0-2  oil  circuit  break- 
ers; the  Michigan  Northern  Power  Company,  Sault  Ste. 
Marie,  Mich.;  hydroelectric  station  (additional  rating,  27,- 
000  kva.),  a  thirty-nine-panel  switchboard,  )  16  300-amp. 
electrically-operated  type  B  oil  circuit  breakers,  four  3000- 
amp.  and  two  2000-amp.  type  E-4  oil  circuit  breakers;  the 
Northern  Ohio  Traction  &  Light  Company,  Akron,  Ohio, 
Gorge  generating  station  (additional  rating  44,400  kva.), 
equipment  for  three  control  desk  sections,  two  type  E-4  and 
one  type  C-1  oil  circuit  breakers;  the  Edison  Illuminating 
Company,  Lancaster,  Pa.,  Engleside  station  (additional 
rating,  4950  kva.),  transformers  for  three-phase,  60-cycle, 
11,000-volt  operation  and  equipment  for  three  control-desk 
sections. 


NEW  YORK  METAL  MARKET  PRICES 

, Aug.  1 ^  f Aug.  S ^ 

Selling  Prices  Selling  Prices 

Bid          Asked  Bid          Asked 

Copper                                              £        s     d  £        s     d 

London,  standard  spot    ....         109     0     0  107     0     0 

Prime    Lake    25.25      to  25.75t  25.50      to  26.00t 

Electrolytic     26.50       to  26.75t  26.50       to  27.00t 

Casting     24.25       to  24.50t  24.00       to  24.25t 

Copper  wire Sl.OOf  Sl.OOt 

Lead 6.50  6.00 

Nickel    45.00       to  50.00  45.00       to  50.00 

Sheet  zinc,  f.o.b.  smelter...              IS.OOf  IS.OOt 

Spelter 9.17 1/2     to    9.42%  8.421/2  to    8.67  Va 

Tin    straits     ..              ...         .               3825  3775 

Aluminum,  98  to  99  per  cent  56.00       toV)8.00t  56.00       to  58.00t 

OLD  METALS 

Heavy  copper  and   wire....    19.00       to  20.00t  19.50       to  20.50t 

Brass,  heavy    12.00       to  12.50t  12.00       tol2.25t 

Brass,   light    9.00       to    9.50t  9.00       to    9.50t 

Liead,   heavy 5.00       to    5.25t  5.00       to    5.12i/>t 

Zinc,    scrap 7.50       to    7.75t  6.00       to    6.25t' 

COPPER  EXPORTS 

Total  tons  to  Aug.  8 5,966 

tNominal. 


Corporate  and  Financial 

American.  Light  &  Traction  Company  reports  gross  earn- 
ings for  year  ended  June  30  $5,652,314,  against  $4,735,264  in 
preceding  year;  final  surplus  balance  after  payment  of  all 
dividends  $11,374,789,  against  $10,194,491  at  close  of  pre- 
ceding year. 

American  Power  &  Light  reports  gross  earnings  for  June 
from  all  subsidiary  operating  companies  $635,844,  increase 
$35,208;  net  earnings  $293,589,  increase  $25,901;  gross  earn- 
ings for  twelve  months  ended  June  30,  $8,076,257,  increase 
$408,817;  net  earnings,  $3,737,614,  increase  $247,166. 

Asheville  Power  &  Light  Company  reports  gross  earnings 
for  June  $38,913,  as  against  $35,023  in  June,  1915;  net  earn- 
ings $18,034,  as  against  $15,289;  income  after  charges  $14,- 
214,  as  against  $11,089;  gross  earnings  for  twelve  months 
ended  June  30  $460,776,  as  against  $445,359  for  preceding 
twelve  months;  net  earnings  $208,910,  as  against  $203,443, 
and  net  income  after  charges  $157,733,  as  against  $151,291. 

Carolina  Power  &  Light  Company  reports  gross  earnings 
for  June  $61,081,  as  against  $55,947  in  June,  1915;  net  earn- 
ings $20,398,  as  against  $18,588;  net  income  after  charges 
$38,102,  as  against  $19,132;  for  twelve  months  ended  June 
30,  gross  earnings  $740,233,  as  against  $652,941  for  twelve 
months  preceding;  net  earnings  $280,697,  as  against  $229,- 
268,  and  net  income  after  charges  $185,096,  as  against 
$116,137. 

Dubuque  (Iowa)  Electric  Company. — An  issue  of  $2,300,- 
000  of  first  mortgage  5  per  cent  bonds  is  being  offered  at 
97  and  interest,  to  yield  5.45  per  cent.  The  proceeds  from 
the  sale  of  these  bonds  will  be  used  to  retire  the  bonds  of 
the  former  Dubuque  Electric  Company  purchased  by  Elston, 
Clifford  &  Company,  and  to  pay  floating  indebtedness  of  the 
concern. 


Martinsburg  (Va.)  Power  Company. — The  property  of  the 
company  consisting  chiefly  of  plants  at  dam  No.  4  and  dam 
No.  5  on  the  Potomac  River,  a  plant  in  Martinsburg  and  all 
the  equipment  for  conducting  the  business,  was  sold  at  bank- 
ruptcy sale  on  July  22  by  Trustee  C.  E.  Martin.  The  plant 
was  sold  as  a  going  concern,  and  was  purchased  by  a  repre- 
sentative of  interests  identified  with  the  Martinsburg  Power 
Company,  known  as  the  reorganization  committee.  The 
price  was  $575,000.  The  appraised  valuation  of  the  prop- 
erty was  $600  000,  but  experts  have  stated  that  the  con- 
cern is  worth  $1,000,000  as  a  going  proposition.  For  some 
time  past  the  interests  controlling  the  company  have  been 
working  on  plans  for  a  i^eorganization  and  these  will  now 
be  put  into  operation.  The  company  was  forced  into  bank- 
ruptcy several  months  ago  by  securing  holders  and  creditors 
opposed  to  the  reorganization  plans  and  the  Federal  Court 
ordered  the  concern  sold  at  auction. 

Middle  West  Utilities  Company.— The  Middle  West 
Utilities  Company,  which  owns  or  controls  the  common 
stock  of  the  Central  Illinois  Public  Service  Company,  an- 
nounces that  it  will  shortly  serve  134  Illinois  communities 
instead  of  116.  Authority  has  been  given  to  increase  the 
common  stock  from  $5,000,000  to  $7,500,000  and  arrange- 
ments have  been  made  to  convert  approximately  $1,500,000 
debentures  and  notes  held  by  the  Middle  West  company 
for  cash  advances,  into  common  stock  par  for  par.  Addi- 
tional cash  advances  of  the  Middle  West  company  then  re- 
maining outstanding  and  represented  by  notes  will  by  con- 
tract be  made  junior  to  the  preferred  stock.  Furthermore, 
the  Middle  West  company  as  of  Dec.  1,  next,  contracts  to 
deliver  to  the  Central  company  $500,000  of  debentures  and 
take  $500,000  in  common  stock,  making  a  total  of  $2,000,000 
of  cash  represented  by  securities  junior  to  the  preferred 
stock  issued  within  the  present  calendar  year.  After  all 
these  transactions  have  been  completed  the  capitalization  of 
the  Central  Illinois  Public  Service  Company  will  be  $7,500,- 
000  6  per  cent  cumulative  preferred  stock,  of  which  $3,225,- 
000  will  be  outstanding,  and  $7,500,000  common,  of  which 
$6,000,000  will  be  issued. 

Niagara,  Lockport  &  Ontario  Power  and  Salmon  River 
Power  Company  report  gross  earnings  for  June  of  $159,004, 
increase  $43,425;  net  $80,892,  increase  $20,627.  Six  months' 
gross  $867,229,  increase  $191,002;  net  $495,219,  increase 
$154,889. 

Sandusky  Gas  &  Electric  Company. — In  order  to  provide 
for  the  extension  of  its  services  and  improvements  in  its 
property,  the  Sandusky  Gas  &  Electric  Company,  Sandusky, 
has  made  application  to  the  Ohio  Public  Utilities  Commis- 
sion for  permission  to  issue  $700,000  additional  capital 
stock. 

The  Central  Illinois  Public  Service  Increases  Stock. — The 

Central  Illinois  Public  Service  Company,  a  subsidiary 
of  the  Middle  West  Utilities  Company  of  Chicago,  has  filed 
notice  of  an  increase  in  capital  stock  from  $10,000,000  to 
$15,000,000.  No  definite  announcement  has  been  made  as 
to  when  the  stock  will  be  issued  or  what  the  proceeds  of 
the  sale  will  be  used  for. 

The  Moore  Steam  Turbine  Corporation,  Wellsville,  N.  Y., 
has  recently  been  organized  with  an  authorized  capitaliza- 
tion of  $160,000  and  will  be  engaged  in  the  manufacture  of 
an  improved  type  of  single  and  multi-stage  steam  turbine 
in  ratings  of  from  5  hp.  to  1000  hp.  The  officers  of  the 
corporation  are  as  follows:  J.  L.  Moore,  president,  formerly 
chief  engineer  of  the  Kerr  Turbine  Company;  J.  B.  Laird, 
vice-president,  formerly  factory  manager  of  the  Kerr  Tur- 
bine Company;  E.  D.  Spicer,  secretary  and  treasurer,  for- 
merly chief  draftsman  and  acting  chief  engineer  of  the  Kerr 
Turbine  Company.  Plans  have  been  drawn  and  the  con- 
tract will  be  let  at  once  for  a  modern  fireproof,  reinforced- 
concrete  factory   building,  power  house  and  testing  plant. 

Uncas  Power  Company,  Norwich,  Conn. — Decision  was  re- 
served by  Judge  Thomas  in  the  Federal  Court  on  July  25 
at  New  Haven  on  the  motion  made  by  counsel  to  dismiss 
the  petition  for  a  receiver  for  the  company,  filed  by  Helen 
M.  Alexander  of  Providence,  a  stockholder.  The  petitioner 
contends  that  the  company  was  being  mismanaged  and  its 
assets  wasted.  The  opposing  counsel  claimed  that  the  peti- 
tion properly  should  have  been  made  to  the  superior  court 
under  the  state  corporation  law. 
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New  Utility  and  Industrial  Companies 

riu'  Martin  Wri^lit  Klottrif  Company  of  San  Antonio, 
Tex.,  has  Ihhmi  c-haitcred  with  a  capital  .stock  of  $;U),000  by 
Phil  Wrifjht,  Martin  Wrif^ht  and  J.  G.  Cummings. 

The  Scannt'I!  Kloctrical  Construction  Company  of  Toledo, 
Ohio,  has  been  incorporated  with  a  capital  stock  of  $10,000 
by  N.  C.  Scannell,  G.  L.  Marcereau,  and  others. 

The  Marion  Electric  Company  of  Myerstown,  Pa.,  has  been 
chartered  with  a  capital  stock  of  $5,000  to  operate  in  Marion 
Township.     Adam  AU)ri)iht  of  Myor.stown  is  treasurer. 

The  Due  West  (S.  C.)  l\)wer  &  Light  Company  has  been 
incorporated  by  W.  W.  Edwards,  R.  B.  Brice,  0.  Y.  Brownlee 
and  S.  A.  Pressley.    The  company  is  capitalized  at  $1,500. 

The  Rural  Sales  Company  of  Louisville,  Ky.,  has  been  in- 
corporated by  A.  W.  Hudson,  J.  J.  Knopf,  Minnie  F.  Hudson 
and  Marie  Knopf.  The  company  proposes  to  sell  electrical 
supplies. 

The  Mount  Aetna  Electric  Company  of  Myerstown,  Pa., 
has  been  incorporated  with  a  capital  stock  of  $5,000  to  op- 
erate in  Tulpehocken  Township.  D.  S.  Martin  of  Myerstown 
is  treasui'er. 

The  Winner  (S.  D.)  Light  &  Power  Company  has  been 
chartered  with  a  capital  stock  of  $25,000  by  E.  L.  Snyder, 
W.  J.  McFadden,  C.  Kilbourne  of  Sioux  City  and  Claude 
Naule   of  Winner. 

The  Harveyville  (Kan.)  Electric  Light  Company  has  been 
incorporated  with  a  capital  stock  of  $12,000  to  supply  elec- 
tricity in  Harveyville.  Joseph  Broderick  of  Alta  Vista  is 
owner  of  the  plant,  which  was  recently  installed. 

The  Gettysburg  (Pa)  Electric  Company  has  been  granted 
a  charter  with  a  capital  stock  of  $5,000  to  operate  in  Gettys- 
burg and  Straban  Townships.  The  incorporators  are:  J. 
Edwin  Weissenfluh,  Wendell  W.  Faunce  and  Fred  B.  Ather- 
ton  of  Scranton,  Pa. 

The  Mount  Pleasant  Light  &  Power  Company  has  been 
chartered  with  a  capital  stock  of  $5,000  to  operate  in  Mount 
Pleasant  Township,  Adams  County.  The  incorporators  are: 
J.  Edwin  Weissenfluh,  Wendell  W.  Faunce  and  Fred  B. 
Atherton  of  Scranton,  Pa. 

The  Union  Township  Light,  Heat  &  Power  Company  has 
been  granted  a  charter  with  a  capital  stock  of  $5,000  to 
operate  in  Union  Township,  Adams  County.  The  incorpora- 
tors are:  J.  Edwin  Weissenfluh,  Wendell  W.  Faunce  and 
Fred  B.  Atherton  of  Scranton. 

The  Tug  River  Electric  Company  of  Welch,  W.  Va.,  has 
been  incorporated  by  Claude  Boughner,  G.  C.  Sledge,  G.  C. 
Mace  of  Gary,  L.  A.  Osborne  and  C.  V.  Updyke  of  Welch. 
The  company  is  capitalized  at  $700,000  and  proposes  to  op- 
erate an  electric  generating  plant  at  Spriggs. 

The  Read  Dresser  Engineering  Company  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $50,000 
to  deal  in  machinery,  apparatus,  motors,  dynamos,  lamps, 
hardware,  etc.  The  incorporators  are:  G.  S.  and  S.  R. 
Dresser  and  C.  P.  Read  of  New  York,  N.  Y. 

The  Ixonia-Ashippun  Electric  Company  of  Milwaukee, 
Wis.,  has  been  organized  with  a  capital  stock  of  $100,000  to 
construct  and  operate  an  electric  plant  to  furnish  electrical 
service  in  the  villages  of  Ixonia  and  Ashippun.  The  incor- 
porators are:  Edmund  C.  Rosenburg,  Phillip  Grossman  and 
E.  B.  Kehoe. 

The  Tesla  Company  of  New  York,  N.  Y.,  has  been  in- 
corporated by  N.  Tesla,  8  West  Fortieth  Street;  G.  Scherff, 
17  Battery  Place,  and  R.  D.  Buttrago,  8  West  Fortieth 
Street,  all  of  New  York,  N.  Y.  The  company  is  capitalized 
at  $250,000  and  proposes  to  manufacture  machinery,  en- 
gines, turbines,  flying  machines  and  apparatus  for  lighting, 
heating,  telephoning,  telegraphing,  submarine  signaling, 
wireless  transmission. 

The  Indiana  Power  &  Water  Company  of  Bloomfield,  Ind., 
has  been  incorporated  with  a  capital  stock  of  $200,000  as  a 
holding  company  for  the  Utilities  Development  Cor.poration 
of  Chicago,  111.  The  company  recently  took  over  the  prop- 
erty of  the  Home  Light  &  Power  Company  of  Bloomfield. 
The  directors  are:  Archibald  C.  Keene,  resident  manager 
at  Bloomfield,  Ind.;  Leo  S.  Kositchek  of  Chicago,  111.;  C.  E. 
Gregg  and  A.  R.  Coker  of  Bloomfield. 


Trade  Publications 

Heating  Pads. — The  Sun  Ray  Manufacturing  Company, 
Oshkosh,  Wis.,  has  issued  a  catalog  sheet  on  11  in.  by  15 
in.  Sun   Ray  Heating  Pads. 

Lighting  Glassware. — Catalog  No.  44,  describing  the 
"Cora"  line  of  glassware,  has  been  issued  by  the  Consoli- 
dated Lamp  &  Glass  Company,  Coraopolis,  Pa. 

Cable  Accessories. — T.  J.  Cope,  1620  Chancellor  Street, 
Philadelphia,  .Pa.,  is  sending  out  a  leaflet  containing  a  re- 
vised price  list  of  cable  accessories. 

Intercommunicating  Telephone. — The  "Select-0-Phone" 
intercommunicating  telephone  is  described  in  a  bulletin  pub- 
lished by  the  Screw  Machine  Products  Corporation,  Provi- 
dence, R.  I. 

Electric  Vibrator. — The  Rubes  Electric  Devices,  Inc., 
Brooklyn,  N.  Y.,  is  sending  out  an  illustrated  folder  descrip- 
tive of  its  electric  vibrator  recently  described  in  these 
columns. 

Electric  Water  Heater. — The  "Geyser"  instantaneous  elec- 
tric water  heater  is  described  and  illustrated  in  a  booklet 
recently  published  by  the  Bridgeport  Electric  Manufactur- 
ing Company,  Bridgeport,  Conn. 

Ornamental  Lighting  Fixtures. — The  New  York  Gas  & 
Electric  Appliance  Company,  569  Broadway,  New  York,  has 
published  an  attractively  illustrated  brochure  which  lists 
a    large    number   of   ornamental   lighting   fixtures. 

Ball  Bearings  for  Fans  and  Blowers. — "Trouble-Proof 
Fans  and  Blowers"  is  the  title  of  an  illustrated  booklet 
brought  out  by  the  SKF  Ball  Bearing  Company,  Hartford, 
Conn.,  which  describes  the  uses  of  the  company's  ball  bear- 
ings in  connection  with  fans  and  blowers. 

Electric  Flags. — The  National  Lamp  Works  of  the  Gen- 
eral Electric  Company,  Nela  Park,  Cleveland,  Ohio,  has  pre- 
pared an  attractively  illustrated  booklet  printed  in  colors 
which  contains  considerable  information  on  the  use  of  elec- 
tric flags  in  various  parts  of  the  country. 

Electric  Cranes. — The  New  Jersey  Foundry  &  Machine 
Company,  90  West  Street,  New  York,  has  just  published 
catalog  No.  88  which  describes  a  varied  line  of  hand  oper- 
ated and  electrically  operated  cranes,  monorails,  trolleys, 
hoists,  etc. 

Storage  Battery  for  Mine  and  Industrial  Locomotives. — 
The  Electric  Storage  Battery  Company,  Philadelphia,  Pa., 
has  just  issued  Bulletin  No.  159  which  contains  considerable 
information  on  and  attractive  illustrations  of  the  application 
of  storage  batteries  for  mine  and  industrial  locomotives. 

Rheostats  and  Fans. — A  10-in.  alternating-current  oscil- 
lating fan  is  described  in  leaflet  No.  F-4352,  issued  by  the 
Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa.  The  company  has  also  just  published  leaflet 
No.  1412  on  starting  and  speed  adjusting  rheostats  for 
direct-current  motors. 

Induction  Motors  and  Air  Compressor  Equipment. — The 
Allis-Chalmers  Manufacturing  Company,  Milwaukee,  Wis., 
recently  published  Bulletin  No.  1087A  on  polyphase  induc- 
tion motors.  Bulletin  No.  1536  on  stationary  and  portable 
air-compressor  equipments  for  industrial  purposes.  Bulle- 
tin No.  1525A  on  Type  AA-7a  compressors  for  air-brake 
equipment  and  Bulletin  No.  1530A  on  type  AC-3  air  com- 
pressors for  air  brakes,  stationary  equipments  and  portable 
equipments. 

Vacuum  Drying  Apparatus. — The  J.  P.  Devine  Company, 
Buff"alo,  N.  Y.,  has  published  Bulletin  No.  101  covering  a 
line  of  vacuum  chamber  dryer  units  adapted  for  the  drying 
of  materials  that  can  be  handled  on  trays  or  pans:  Bulletin 
No.  102,  covering  a  line  of  vacuum  drum  dryers,  adapted  for 
all  liquid  solutions  containing  solids,  and  Bulletin  No.  103, 
covering  a  line  of  rotary  vacuum  dryers  used  in  connec- 
tion with  drying  materials  that  can  be  mixed  or  tumbled  in 
the  drying  process.  The  company  is  also  about  to  issue 
Bulletin  No.  104  on  a  line  of  vacuum  drying  and  impregnat- 
ing apparatus  units  for  the  impregnation  of  armatures,  field 
magnets  and  transformer  coils,  power  and  telephone  cables, 
insulator  pins  and  electrical  work,  etc.;  Bulletin  No.  105,  on 
a  line  of  autoclaves;  Bulletin  No.  106,  on  vacuum  pans; 
Bulletin  No.  107,  on  high-efliciency  dry  vacuum  pumps,  and 
Bulletin  No.  108,  on  jet  and  surface  condensers. 
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New  England 


TURNEK.  ME.— The  Turner  Light  & 
Power  Company  contemplates  improvements 
to  its  plant,  including-  the  construction  of  a 
new  cement  bulkhead,  a  new  penstock  and 
piobably  two  new  water  wheels. 

HAVERHILL,  MASS. — The  Board  of 
Trade  has  decided  to  install  an  ornamental 
lighting  system  on  the  promenade  on  the 
beach  front. 

LOWELL,  MASS. — The  Lowell  Electric 
Light  Corporation  has  started  work  on  th.^ 
erection  of  an  addition  to  its  boiler  housj 
in  I'erry  Street,   to  cost  about   !i;."),200. 

LYNN,  MASS.— The  City  Council  has 
granted  the  Eastern  Massachusetts  Electric 
Company  a  25-year  franchise  to  erect  trans- 
mission lines  on  city  of  Lyim  property  in 
Lynnfleld. 

NORTHAMPTON,  MASS. — The  North- 
ampton Electric  Lighting  Company  has 
awarded  contract  to  the  J.  G.  White  Engi- 
neering Corporation,  43  Exchange  Place, 
New  York,  N.  Y.,  for  the  engineering  and 
construction  work  involved  in  the  installa- 
tion of  a  substation  at  Northampton  of 
5000  kva.  capacity,  13,000  volts  to  2300 
volts,  alternating  current,  and  the  erection 
of  a  double  circuit  heavy  copper  transmis- 
sion line  between  Northampton  and  East 
Hampton. 

PLYMOUTH,  MASS. — Plans  are  being 
prepared  and  preliminary  woi-k  has  been 
started  for  changes  to  be  made  in  the  power 
plant  of  the  Plymouth  Cordage  Company, 
which  may  eventually  develop  into  a  large 
central  power  plant  for  all  of  the  mills.  At 
present  each  mill  has  its  own  power  plant. 
The  plans  provide  for  the  installation  of  one 
2000-kw.  and  one  500-kw.  steam  turbine. 

BRIDGEPORT,  CONN. — A  permit  has 
been  granted  for  the  foundation  work  on 
power  house  (89  ft.  by  80  ft.)  at  the  plant 
of  the  American  Graphophone  Company  on 
Summerfield  Avenue. 

WATERBURY,  CONN.  —  Improvements 
involving  an  expenditure  of  $100,000  to  the 
Waterbury  plant  of  the  Housatonic  Power 
Company  is  under  consideration.  The  pro- 
posed work  includes  the  installation  of  a 
10,000-kw.  generator,  six  500-hp.  boilers,  a 
coal  reclaiming  plant,  coal  conveyor,  two 
boiler  feed  pumps,  one  2000-hp.  economizer, 
one  1000-hp.  economizer  and  two  condensers, 
etc.  Contract  has  been  placed  for  the 
generator. 
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Middle  Atlantic 

AMSTERDAM,  N.  Y. — The  contract  for 
construction  of  mill  for  the  Chalmers  Knit- 
ting Company  has  been  awarded  to  the 
Turner  Construction  Coinpany,  11  Broad- 
way, New  York  :  also  for  power  house  and 
dye  house.  C.  R.  Makepeace  &  Company 
of  Providence,  R.   I.,  are  engineers. 

BROOKLY'N,  N.  Y. — Bids  will  be  received 
by  R.  A.  C.  Smith,  commissioner  of  docks, 
Pier  "A,"  foot  of  Battery  Place,  North 
River,  New  York,  until  Aug.  15,  under  con- 
tract No.  1483,  for  furnishing  and  installing 
six  portable  electric  winches  with  appurte- 
nances on  the  pier  near  the  foot  of  Thirty- 
fifth  Street,  in  the  borough  of  Brooklyn. 
Blank  forms  and  further  information  may 
be  obtained  at  the  above  office. 

CHATHAM,  N.  Y. — Many  extensions  of 
the  electric  transmission  lines  of  the 
Chatham  Electric  Light,  Heat  &  Power 
Company  in  Columbia  County  have  been 
approved  by  the  Public  Service  Commis- 
sion, subject  to  the  local  franchises  from 
the  towns.  The  extensions  will  be  in  the 
town  of  Chatham  lying  south  of  Kinder- 
hook  Creek  and  school  district  11  of  the 
town  of  Chatham  as  at  present  constituted  ; 
the  town  of  Austerlitz  ;  that  part  of  Clav- 
erack  between  Mellenville  and  Philmont  and 
the  town  boundar'y  line  near  Tipple's 
Crossing  ;  the  town  of  Hillsdale  ;  school  dis- 
trict No.  1  of  the  town  of  Taghkanic  and 
joint  school  district  No.  4  of  the  town  of 
Taghkanic  and  Hillsdale,  and  all  of  the 
town  of  Copake. 

HAMBURG,  N.  Y. — The  Depew  &  Lan- 
caster Light,  Power  &  Conduit  Company  of 
Lancaster  has  acquired  the  local  electric- 
light  plant  and,  it  is  understood,  will  re- 
build the  entire  system. 

NEW  Y'ORK.  N.  Y. — Bids  will  be  received 
at  the  office  of  the  depot  quartermaster, 
New  York,  N.  Y'.,  until  Aug.  17  under  sched- 
ule 897  for  furnishing  dry  batteries,  etc. 
For  further  information  address  A.  L. 
Smith,  colonel,  quartermaster  corps,  U.  S. 
army,  depot  quartermaster. 

NIAGARA  FALLS.  N.  Y. — The  Interna- 
tional Acheson  Graphite  Compan.v  of  Ni- 
agara Falls  has  purchased  20  acres  of  land 
along  the  Niagara  River,  1  mile  north  of 
the  Buffalo  City  line,  where  a  large  branch 
plant  will  be  established.  The  cost  of  the 
buildings  Is  $500,000.  The  company  has 
closed  a  contract  with  the  Buffalo  General 


Electric  Company  for  a  block  of  9000  hp. 
of  electrical  energy  to  be  generated  at  its 
new  plant  now  under  construction,  near  the 
site  of  the  proposed  site  of  the  new  graphite 
plant. 

NORTHPORT,  N.  Y. — The  Public  Service 
Commission  has  granted  the  Long  Island 
Lighting  Company  permission  to  issue  $80,- 
000  in  capital  stock  and  $92,000  in  bonds. 
Of  the  proceeds  $104,000  will  be  used  for 
improvements  at  the  Northport  station.  $10,- 
000  for  improvements  and  extensions  in 
Northport  district  and  $10,000  for  similar 
extensions  in  the  Sayville  district. 

NORTH  COLLINS,  N.  Y. — The  Public 
Service  Commission  has  approved  the  fran- 
chise and  has  granted  a  certificate  of  con- 
venience to  the  Niagara  Falls  &  Lake  Erie 
Power  Company  of  Fredonia  for  extensions 
of  its  electric  transmission  lines  in  the 
town  and  village  of  North  Collins. 

OSWEGO,  N.  Y. — The  Water  Service 
Commission,  which  has  charge  of  the  de- 
velopment of  the  power  at  Dam  No.  6  in 
the  Oswego  River,  will  soon  advertise  for 
bids  for  construction  of  the  proposed  plant, 
to  be  erected  at  the  west  end  of  the  dam. 
.lohn  A.  Bensel,  111  Broadway,  New  York, 
N.  Y.,  is  consulting  engineer. 

PALMYRA,  N.  Y. — The  power  house  at 
Lock  29,  which  fell  into  the  race  July  4, 
it  is  expected,  will  be  raised  and  placed  on 
a  new  foundation  some  distance  west  from 
the  present  location.  A  temporary  power 
house  has  been  erected  and  machinery  in- 
stalled. 

WATTCRTOWNT.  N.  Y — The  No-thern 
New  York  Utilities  Company  of  Water- 
town  has  awarded  a  contract  to  Burn 
Brothers  &  Haley  for  the  const'-uction  of  a 
concrete  dam  on  the  Beaver  River  on  the 
site  of  the  old  wooden  dam  of  the  former 
Carthage  Electric  Light  Company,  to  cost 
$50,000. 

WATERTOWN,  N.  Y. — The  New  York 
Air  Brake  Company  has  awarded  the  con- 
tract for  the  construction  of  a  new  power 
plant  (to  develop  2000  hp. )  at  the  east 
plant  to  the  Construction  Company  of  New 
York.  Plans  and  specifications  are  being 
prepared  by  the  Green  Engineering  Com- 
pany of  Springfield,  Mass. 

WELLSVILLE,  N.  Y. — The  Moore  Steam 
Turbine  Corporation  of  Wellsville,  recently 
organized  to  manufacture  single  and  multi- 
stage steam  turbines,  is  planning  to  build 
a  reinforced  concrete  factory,  power  house 
and  testing  plant,  for  which  contracts  will 
ba  let  at  once. 

BEAVERDALE.  PA. — The  Logan  Coal 
Company  is  contemplating  the  construction 
of  a  power  plant.  A.  Applegard  is  general 
superintendent. 

BOWMANSVILLE,  PA. — The  Bowmans- 
ville  Electric  Company,  recently  organized, 
has  been  granted  permission  to  install  an 
electric  plant  here.  S.  R.  Rothermel  of 
Reading  is  interested   in  the  company. 

CLIFTON  HEIGHTS,  PA. — Stewart  & 
Fleet,  who  operate  the  Caledonia  Woolen 
Mills,  are  contemplating  the  construction  of 
a  new  power  plant,  consisting  of  a  boiler 
house  and  engine  room.  Frank  E.  Hahn 
is  architect. 

EDDYSTONE,  PA. — The  installation  of 
an  electric  street-lighting  system  to  replace 
the  gas  lamps  now  in  use  is  under  con- 
sideration by  the  City  Council. 

FORT  WASHIN(;T0N,  pa. — Plans  are 
being  considered  for  extensions  to  the 
street-lighting   system   here. 

JOHNSTOWN.  PA.— Arrangements  have 
been  made  whereby  the  Dale  Light  &  Power 
Company  of  Johnstown  will  dispose  of  $300,- 
000  in  bonds  to  provide  funds  to  extend  its 
transmission  lines  into  the  city  of  Johns- 
town and  to  furnish  electrical  service 
throughout  the  entire  city  under  the  fran- 
chise granted  by  the  City  Council. 

MOUNT  WOLF.  PA. — The  Public  Service 
Commission  has  approved  the  plans  of  the 
Edison  Light  &  Power  Company  of  Y'ork 
for  the  installation  of  an  electric-lighting 
system  in  Mount  Wolf. 

PHILADELPHIA,  PA. — The  Pennsyl- 
vania Railroad  Company  is  contemplating 
the  construction  of  a  new  power  plant  at  its 
freight  yard  on  Reed  Street.  W.  H.  Cook- 
man  is  architect. 

PHILADELPHIA.  PA. — An  ordinance 
has  been  signed  bv  Mayor  Smith  appropriat- 
ing $2,300,000  for  improvements  to  Byberry 
Farms  to  be  used  as  follows:  $500,000  for 
erecting  institution  for  feeble-minded  ;  $300,- 


000  for  erecting  building  for  care  of  tuber- 
cular patients  and  $1,500,000  toward  erect- 
ing buildings,  equipment  and  power  plant, 
railroad  sidings  and  other  work  in  connec- 
tion with  necessary  buildings  for  male  de- 
partment of  Philadelphia  Hospital  for  In- 
sane. 

QUAKERTOWN,  PA. — The  Quakertown 
&  Delaware  River  Railroad,  running  from 
Quakertown  to  Riegelsville,  a  distance  of  15 
miles,  was  .sold  at  auction  to  John  M.  Buck- 
land  of  Allentown.  The  railroad,  which 
has  been  operated  by  gasoline,  it  is' under- 
stood, will  be  equipped  for  electrical  opera- 
tion. 

SHARON,  PA. — Steps  have  been  taken  by 
the  Chamber  of  Commerce  for  the  installa- 
tion of  an  ornamental  lighting  system  in 
Siiaron. 

SHARON,  I'A. — The  Standard  Car  Con- 
struction Company,  which  is  erecting  a  large 
plant  at  Masury,  has  entered  into  a  contract 
with  the  Mahoning  &  Shenango  Railway  & 
Light  Company  of  Youngstown,  Ohio,  for 
electricity  to  operate  its  shops.  The  entire 
plant  will  be  equipped  for  electrical  oper- 
ation. The  contract  calls  for  more  than 
2000  hp. 

SOMERSET,  PA. — Plans  are  reported  to 
be  under  way  for  the  construction  of  a 
large  hydroelectric  plant  on  the  Stonycreek 
River,  in  Somerset  County,  between  Shanks- 
ville  and  MostoUer.  The  dams  in  which 
water  will  be  impounded  will  be  built  in 
the  narrow  gorges  in  the  5-mile  valley  be- 
low Shanksville.  The  main  dam,  which  will 
be  located  just  above  MostoUer,  will  be  built 
at  a  point  where  the  valley  is  only  450  ft. 
wide  and  at  the  level  of  the  stream,  with  a 
breast  75  ft.  high  and  between  750  and  800 
ft.  in  length  at  the  top.  Another  dam  will 
be  built  about  1  i/i  miles  up  the  stream. 
The  plans  provide  for  several  auxiliary 
reservoirs.  Lewis  C.  Lambert  of  Somerset 
is  interested  in  the  project. 

SPRUCE  GROVE,  PA. — The  property  of 
the  Octoraro  Water  Company,  including 
saw  and  feed  mill,  has  been  purchased  by 
James  Ferguson  of  Oxford.  Extensive 
improvements  will  be  made  to  the  plant, 
including  the  installation  of  an  electric- 
light   plant. 

WAYNESBORO.  PA. — Right  of  way  for 
an  electric  transmission  line  from  Waynes- 
boro to  Mont  Alto  is  now  being  secured  by 
Dr.  W.  H.  Brosius  of  Mont  Alto  and  E.  O. 
Blair  of  Waynesboro. 

CALDWELL,  N.  J. — Bids  will  be  received 
by  the  committee  on  public  buildings  of  the 
Board  of  Chosen  Freeholders  of  the  County 
of  Essex,  Court  House,  Newark,  until  Aug. 
16  for  furnishing  material  for  the  installa- 
tion and  completion  of  the  electrical  work 
in  the  women's  wing  of  the  Essex  County 
Penitentiary.  Copies  of  plans  and  specifica- 
tions may  be  obtained  on  application  to 
Joseph  B.  Allen,  architect,  109  Sanford  Ave- 
nue, Irvington,  N.  J.,  upon  deposit  of  $10. 
August  L.  Lficombe  is  chairman  of  com- 
mittee. 

CEDAR  GROVE,  N.  J. — The  installation 
of  a  street-lighting  system  on  the  im- 
portant thoroughfares  in  Cedar  Grove  is 
under  consideration  by  the  Township  Com- 
mittee. 

NEW  BRUNSV/ICK,  N.  J. — Plans  have 
been  prepared  by  Ballinger  &  Perrot,  archi- 
tects, Seventeenth  and  Arch  Streets,  Phila- 
delphia, Pa.,  for  a  boiler  house  for  the 
Ring-Walt   Linoleum   Company. 

PRINCETON,  N.  J. — The  Rockefeller  In- 
stitute for  experimenting  on  animals  with 
a  view  of  discovering  causes  for  human  ail- 
rrients,  which  is  being  erected  near  Prince- 
ton, will  be  equipped  with  a  private  elec- 
tric-light and  power  plant.  -Motors  for 
pumping  water,   etc.,   will   also   be  installed. 

WILMINGTON,  DEL. — Bids  will  be  re- 
ceived bv  the  Board  of  Water  Commission- 
ers, at  the  otflce  of  the  W'ater  Department, 
Wilmington,  Del.,  until  Sept.  6  for  furnish- 
ing and  erecting  two  9,000,000-gal.  and  one 
12,000,000-gal.  steam  turbine  driven  cen- 
trifugal pumps.  Copies  of  plans  and  speci- 
fications mav  be  obtained  at  the  office  of 
Edgar  M.  Hoopes,  Jr.,  chief  engineer.  Wil- 
mington, and  at  the  office  of  George  W. 
Fuller.  170  Broadway,  N.  Y.,  consulting  en- 
gineer, upon  deposit  of  $5. 

CHARLESTON,  W.  VA. — The  Public 
Service  Commission  has  granted  the  North- 
ern Virginia  Power  Company  of  Charleston 
permission  to  increase  the  height  of  its 
dam  across  the  Shenandoah  River  at  Keys 
Ferry  by  9.3  ft.,  making  the  total  height 
21.3  ft. 

SALEM,  VA. — An  ordinance  providing  for 
granting  a  franchise  for  the  conduct  of  an 
electric  power  business  in  the  town  of  Salem 
and  inviting  bids  thereto  has  been  adopted 
by  the  Town  Council.  Bids  will  be  received 
until   Aug.    IS. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect. Treasury  Department,  Washington, 
D.  C,  until  Sept.  1  for  repairs  to  elevators. 
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Treasiii>'  liuiUliiiK,  W'ashiiintiui,  l>.  C.  For 
details  Hi'o  i)ioi>osal  oolunms. 

WASHINGTON,  1).  C— Bids  will  bo  re- 
ceived at  the  ollli'e  of  the  sui)erviaing  archi- 
tect, Treasury  Department,  WashiiiKtoii. 
D.  C,  until  Autr.  2  1  fur  ventilatinK  appa- 
ratus in  room  No.  410,  supervising-  archi- 
tect's otllce,  Treaaury  Department,  Wash- 
ington, D.  C.  For  details  see  proposal 
columns. 

WASHINGTON,  D.  C— The  Mount 
Vernon  Seininarj  has  awanled  contract  foi' 
constriu'lioii  of  school  buildings  to  the 
Bo.vle-Kobcrtson  Const  rui't  ion  Oompan.\-. 
1516  H  Street,  Wivshington.  The  main 
building  will  be  216  ft.  by  236  ft.,  two 
stories,  attic  and  basement  ;  separate  build- 
ing for  power  plant,  lauiuii-y  and  garage. 
The  cost  is  estimated  at  $;iO0,0OO.  Wesley 
S.  Bessell,  56  West  Forty-fifth  Street,  New 
York,  N.  Y.,  is  architect. 


North  Central 

DETJU)1T,  MICH. — Contracts  have  been 
awarded  for  a  power  plant  in  connection 
with  the  plant  of  the  Schlieder  Manufactur- 
ing Company,  East  Grand  Boulevard  and 
Oakland  Avenues. 

LANSING,  MICH. — The  Michigan  State 
Pair  Association  is  planning  to  install  an 
electric-lighting  system.  G.  W.  Dickinson 
of  Pontiac  is  general  manager  of  the  asso- 
ciation. 

MARQUETTE,  MICH.  —  Improvements 
are  contemplated  by  the  Marquette  County 
Gas  &  Electric  Company  during  the  pres- 
ent year,  involving  an  expenditure  of 
about  $63,000,  and  will  include  the  installa- 
tion of  a  1000-kva.  turbo-generator  and  a 
500-hp.  boiler  (already  purchased).  Other 
equipment  will  be  purchased  later  in  the 
year. 

NEGAUNEE,  MICH. — The  Board  of 
Public  Works  has  awarded  contract  for  the 
erection  of  an  addition  to  the  boiler  house 
at  the  municipal  electric-light  plant  to  Louis 
Erickson  &  Son  of  Lshpeming,  Mich.  Three 
Sterling  boilers,  having  a  rating  of  125  to 
150    hp.    each,    will    be    installed. 

ONAWAY,  MICH. — The  Onaway  Electric 
Light  &  Power  Company  contemplates  the 
construction  of  a  new  dam  on  Black  River. 

STURGIS,  MICH. — Bids  will  be  received 
by  J.  H.  Whitmer,  secretary  of  Board  of 
Education,  until  Aug.  22,  for  construction 
of  high  school  building.  Separate  bids  to 
be  submitted  for  plumbing,  heating  and 
ventilating  and  electrical  work.  Robinson 
&  Campau,  Houseman  Building,  Grand 
Rapids,  Mich.,  are  architects. 

DELAWARE,  OHIO. — The  property  of 
the  Delaware  Electric  Light,  Heat  &  Power 
Company  has  been  purchased  by  the  Na- 
tional Utilities  Company  of  Boston,  Mass. 

EAST  LIVERPOOL,  OHIO.— The  City 
Council  has  granted  the  East  Liverpool 
Traction  &  Light  Company  permission  to 
construct  a  cable  line  from  First  Street 
and  back  of  Chester  to  and  within  Pair- 
view  to  supply  electrical  service  in  that 
vicinity.  The  company  also  plans  to  ex- 
tend the  cable  line  to  Weirton  via  Pair- 
view  and  New  Cumberland. 

FREMONT,  OHIO. — One  of  the  largest 
generators  in  the  power  station  of  the  Ohio 
State  Power  Company  near  Fremont  was 
burned  out  on  July  27,  causing  a  loss  of 
about  $15,000. 

WEST  PARK,  OHIO.— Bids  will  be  re- 
ceived by  Fred  Feuchter,  village  clerk,  un- 
til Aug.  21,  for  erecting  an  engine  house 
on  Lorain  Avenue.  Separate  bids  to  be 
submitted  on  general  contract,  electrical 
work,  heating,  etc. 

RUSSELLVILLE,  KY.— The  City  Coun- 
cil has  granted  the  Tennessee  &  Kentucky 
Interburban  Railroad  Company  a  franchise 
to  construct  an  interburban  railroad  into 
Russellville.  The  company  proposes  to 
build  an  electric  railway  from  Nashville 
to  Russellville.  Paul  D.  Denton  of  Nash- 
ville,   is    secretary. 

CROTHERSVILLE,  IND.— The  franchise 
recently  sold  to  Prank  Brady,  a  local 
banker,  has  been  approved  by  the  Public 
Service  Commission.  The  Crothersville 
Water  &  Light  Company  has  been  denied 
the   right  to  operate, a   lighting  plant. 

EAST  GARY,  IND. — The  Calumet  Elec- 
tric Company,  which  operates  properties 
in  Lake,  Porter  and  Laporte  Counties,  Ind., 
and  Cook  County,  111.,  has  applied  to  the 
Public  Service  Commission  of  Indiana  for 
authority  to  issue  $75,000  in  bonds,  the 
proceeds  to  be  used  chiefly  to  erect  an  ex- 
tension of  a  high-tension  transmission  line 
from  the  main  trunk  line  of  the  company 
in  East  Gary,  Ind.,  through  or  near  Ho- 
bart,  Ind.,  thence  on  to  Hammond,  to  cost 
about  $55,000. 

MUNCIE,  IND. — Excavation  has  been 
started  on  the  foundation  for  the  new  10,- 


(MK)-kw.  turbino  to  be  in.stallftl  a(  Ihc  plant 
of  the  Muncie  Electric  l-iglit  Company. 
Work  on  clianginK  the  steam  plant  into  a 
.sub.station  at  MontiJelier  is  now  under  way. 
This  substation  will  be  connected  to  the 
general  systi'in  of  llic.  Muncie  Klectric  Light 
Company  at  Hailfoid  City.  The  traiisnns- 
sion  line  is  now  under  construction.  W.  O. 
Haymond   is  sui)crintendent. 

I'AOLI,  1NI>. —  Improvements  are  contem- 
l)Iated  to  the  municii)al  elect ric-light  plant, 
including  the  erection  of  some  new  poles  and 
new  wile  anil  a  few  lightning  arresters.  A. 
.J.   Khodes  is  town  <'lerU. 

I'lONDLKTON,  IND.— The  Board  of  Elec- 
tric Light  Commissioners  is  contemplating 
electing  5  jniles  of  transmission  lines  into 
the  country  this  fall.  Alva  Apple  is  su- 
pei'intendent. 

PLYMOUTH,  IND.— The  Plymouth  Elec- 
tric Light  &  I'ower  Company  is  contemplat- 
ing the  erection  of  a  13,200-volt  electric 
transmission  line  to  Hamlet,  a  distance  of 
about  6   miles,  this  fall. 

WARREN,  IND.— The  Town  Board  has 
entered  into  a  contract  with  the  M  &  B. 
Traction  Company  for  energy  to  operate 
the  municipal  electric  system  and  for  pump- 
ing   the    town    water   supply. 

ALTON,  ILL. — The  boiler  room  of  the  old 
power  house  at  Sixth  and  Piasa  Streets  of 
the  Alton  Gas  Company  was  recently  de- 
cently destroyed  by  fire,  causing  a  loss  of 
about  $10,000.  I[  is  understood  that  it  will 
be  rebuilt  as  soon  as  possible. 

GILLHAM,  ILL. — The  installation  of  an 
electric-light  plant  in  Gillham  is  under  con- 
sideration.    William  A.  Burr  is  interested. 

JOLIET,  ILL. — The  Board  of  Trustees  of 
the  Sanitary  District  of  Chicago  has  de- 
cided to  submit  a  bid  for  the  power  rights 
of  the  dam  at  Joliet  when  the  lease  of  the 
Commonwealth  Edison  Company  of  Chicago 
expires.  If  successful  in  securing  the  lease 
the  Sanitary  District  will  build  a  power 
plant  at  a  cost  of  $200,000  capable  of  main- 
taining 5000  additional  street  lamps  in  Chi- 
cago. 

NEW  BADEN,  ILL. — Bids  will  be  re- 
ceived until  Aug.  14  by  the  village  clerk. 
New  Baden,  for  furnishing  material  and 
constructing  a  reinforced  concrete  chim- 
ney, 100  ft.  high  and  4  ft.  in  diameter,  for 
the   municipal   electric-light  plant. 

SPRING  VALLEY,  ILL. — The  Spring 
Valley  Utilities  Company  contemplates  ex- 
tension of  the  33,000-volt  transmission  line 
and  the  purchase  of  two  200-kva.,  33,000- 
volt  transformers.  R.  W.  Brown  is  secre- 
tary. 

WOODSTOCK,  ILL.— The  light  and  water 
commission  is  contemplating  the  installation 
of  a  300-kva.  alternator  in  the  municipal 
electric-light  plant.     Ernest  Fues  is  auditor. 

CLINTON,  WIS.— The  installation  of  an 
ornamental  lighting  system  in  Clinton  is 
under  consideration. 

DARLINGTON,  WIS. — The  electric  plant 
(>;  the  Darlington  Electric  Company  was  re- 
cently destroyed  by  fire. 

IXONIA,  WIS. — The  Ixonia-Ashippun 
Electric  Company,  recently  organized,  is 
planning  to  install  an  electric  plant  to  sup- 
ply electricity  in  the  villages  oi  Ixonia  and 
Ashippun.  Edmund  C.  Rosenburg  and 
Philip  Grossman  are  interested  in  the  com- 
pany. 

OCONOMOWOC,  WIS. — The  City  Council 
has  decided  to  submit  to  the  vote's  at  the 
fall  election  the  proposal  of  the  Milwaukee 
Railway  &  Light  Company  to  supply  elec- 
tricity to  the  city  of  Oconomowoc. 

PALMYRA,  WIS. — Application  has  been 
made  to  the  Council  by  the  Wisconsin  Gas 
&  Electric  Company  of  Kenosha  for  a 
franchise  to  supply  electricity  for  lamps 
and  motors  in  Palmyra. 

DOVER,  MINN. — The  Village  Council 
has  granted  Herbert  Merrifleld  a  franchise 
to  extend  electric  transmission  lines 
through  Dover. 

GLENCOE,  MINN. — The  installation  of 
an  ornamental  street-lighting  system  in 
Glencoe  is  under  consideration. 

MADELIA,  MINN.— Bids  will  be  received 
by  the  Village  Council  until  Aug.  21  for  the 
construction  of  a  city  hall  and  fire  station. 
Separate  bids  to  be  submitted  on  general 
contract,  heating,  plumbing  and  electric 
wiring.  Plans  are  on  file  in  the  office  of 
F.  H.  Hillesheim.  city  clerk,  Madelia,  and 
George  Pass  &  Son,  architects,  Mankato, 
Minn. 

^TILLWATER,  MINN. — The  Northern 
States  Power  Company,  which  controls  the 
Consumers  Power  Company,  has  asked  the 
appointment  of  a  commission  to  condemn 
certain  lands,  to  enable  the  company  to 
erect  electric  transmission  lines  from  the 
Mackey  sawmill.  Oak  Park,  westward 
through  Washington  County. 

BELLEVUE,  IOWA — The  city  of  Belle- 
vue,    it    is    reported,    has    sold    an    issue    of 


$14,000  electric  light  bonds  to  George  M. 
Betchel   &  Company   of   Davenport. 

CAIRO,  IOWA-  Th(;  Municipal  Electric 
Light  and  Water  Department  is  now  in- 
stalling an  ornamental  street-lighting  sys- 
tem, consisting  of  25  ornamental  standards, 
carrying  live  lamp  clusters,  four  60-watt 
and  one  100- watt  lamps,  to  be  maintained 
by  underground  wires  (three  wire  system). 
U.  A.  Clifford  is  superintendent. 

CHESTEIt,  IOWA.— Bids  will  be  received 
by  10.  D.  McWilliams,  .secretary,  Chester 
Improvement  School  District,  Chester,  until 
Sept.  14,  for  heating,  ventilating  and  elec- 
tric wiring  and  equipment  for  school  build- 
ing. Bids  for  construction  of  building  will 
be  received  until  Aug.  31.  Plans  and  speci- 
fications may  be  obtained  on  application  to 
P.  H.  Mosse  &  Company,  architects,  Roch- 
ester, Minn.,  on  deposit  of  $8. 

DANBURY,  IOWA.— A  special  election 
will  be  held  on  Aug.  14  to  submit  to  the 
voters  the  proposal  to  sell  the  municipal 
electric-light  plant.  If  the  proposal  is  car- 
ried, bids  will  soon  be  asked  for. 

DIAGONAL,  IOWA — The  city  of  Di- 
agonal has  granted  David  G.  Fisher  &  Com- 
pany of  Davenport  a  franchise  to  furnish 
electricity  in  Diagonal  and  vicinity. 

LENOX,  IOWA— The  Lenox  Electric 
Company  is  contemplating  making  some 
changes  to  its  plant,  but  as  yet  nothing 
definite  has  been  decided  upon.  P.  A. 
Thompson  is  manager. 

MANCHESTER,  IOWA— The  Hoag  elec- 
tric light  and  water  power  plant  in  Man- 
chester has  been  purchased  by  the  Iowa 
Electric  Company  of  Marengo,  which  will  be 
consolidated  with  the  steam  plant  recently 
acquired  by  the  company  here.  Extensive 
improvements  are  contemplated  by  the  Iowa 
company  in  Manchester. 

ONEIDA,  IOWA. — The  Iowa  Railway  & 
Light  Company  of  Cedar  Rapids  has  been 
granted  a  franchise  to  extend  its  transmis- 
sion lines  into  Oneida  and  to  furnish  elec- 
trical service  here. 

SIOUX  CITY,  IOWA.— The  contract  for 
electric  wiring  for  court  house  at  Sioux  City 
has  been  awarded  to  the  Electrical  Con- 
struction Company,  174  East  Sixth  Street, 
St.   Paul,  Minn.,  at  $14,600. 

SPENCER,  IOWA — The  municipal  power 
plant  is  to  be  completely  rebuilt,  a  new 
generating  unit  and  boilers  added  to  the 
equipment  and  a  coal  handling  device  is  to 
be  installed.     C.   A.  Kutcher  is  manager. 

MARYVILLE  MO. — The  Maryville  (Mo.) 
Electric  Light  &  Power  Company  has  ap- 
plied for  a  franchise  to  furnish  electrical 
service  in  Ravenwood. 

PARNELL,  MO. — Application  has  been 
made  to  the  town  of  Parnell  by  the  Mary- 
ville (Mo.)  Electric  Light  &  Power  Com- 
pany for  a  franchise  to  supply  electricity 
here. 

ESMOND.  N.  D. — The  installation  of  an 
electric-light  system  in  Esmond  is  under 
consideration.  Messrs.  Page  &  Holbrook  of 
Rugby  are  interested  in  the  project. 

CLARK,  S.  D. — An  election  may  soon  be 
called  to  submit  the  proposal  to  issue  bonds 
for  the  installation  of  an  electric-lighting 
system  to  the  voters. 

BURKETT,  NEB.— All  bids  submitted 
for  additions  to  power  house  and  ice  mak- 
ing machinery  for  the  Soldiers  and  Sailors 
Home  were  rejected  by  tlie  Commissioners 
of  State  Institutions.  Definite  action  will 
soon  be  taken  on  underground  heating  sys- 
tem and  boiler  specialties.  Leo  Matthews 
of  Lincoln  is  secretary  of  commission  ;  the 
Martz  Engineering  Company,  Orpheum 
Theatre  Building,  Lincoln,  has  charge  of 
engineering  work. 

GENEVA,  NEB. — The  local  electric-light 
plant,  owned  by  G.  P.  Shinkle,  has  been  pur- 
chased by  the  Continental  Gas  &  Electric 
Corporation  of  Cleveland,  Ohio.  Electricity 
to  operate  the  local  system,  it  is  under- 
stood, will  be  secured  from  the  hydroelec- 
tric plant  at  Boelus,  near  Grand  Island,  as 
soon  as  transmission  lines  can  be  erected. 
P.  J.  Gunther  of  York  has  been  appointed 
manager. 

HAVELOCK,  NEB.— Bids  will  be  re- 
ceived by  the  Board  of  Education  of  Have- 
lock  until  Aug.  31  (readvertisement)  for 
the  construction  of  a  high  school  building, 
to  cost  about  $50,000.  Separate  bids  to  be 
submitted  on  heating,  plumbing  and  electric 
wiring.  W.  P.  Gernandt,  Keeline  Building, 
Omaha,  Neb.,  is  architect. 

OMAHA,  NEB. — The  Omaha  &  Lincoln 
Railway  &  Light  Company  has  purchased 
the  electric  transmission  line  extending 
from  Louisville,  Neb.,  to  Plattsmouth,  Neb., 
where  a  line  crosses  the  Missouri  River, 
joining  with  the  Mills  County  (Iowa) 
Company,  enabling  the  Omaha  company  to 
tran.smit  energy  to  Glenwood,  Iowa,  via 
Plattsmouth. 

AUGUSTA.  KAN. — An  election  will  soon 
be  held  to  submit  to  the  voters  the  proposal 
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to  issue  $10,000  in  bonds  for  extensions  to 
the   electric-lighting  system. 

FREMONT,  KAN. — The  city  of  Fremont 
is  planning  to  install  a  distribution  system 
and  erect  a  transmission  line  to  J-.indsborg, 
where  energy  will  be  secured  to  operate  the 
local  system. 

HIGHLAND,  KAN. — Plans  are  being 
considered  by  W.  V.  Warner,  owner  of  the 
local  electric-light  plant,  to  purchase  en- 
ergy from  the  plant  in  Hiawatha  to  oper- 
ate the  local  system  and  close  down  the 
plant  here.  The  Highland  plant  is  unable 
to  meet   the  demands   for   service. 

lUKA,  KAN.— The  City  Council  has 
adopted  an  ordinance  authorizing  an  issue 
of  $3,000  in  bonds  for  the  installation  of  an 
electric-lighting  system  in  luka.  Energy 
will  probably  be  obtained  from  the  plant 
in  Pratt. 

PALCO,  KAN. — The  town  of  Palco  has 
engaged  George  P.  Taylor  of  Stockton, 
Kan.,  engineer,  to  prepare  plans  for  the 
proposed  municipal  electric-light  plant  and 
water-works  system.  An  election  will  soon 
be  called  to  vote  on  a  bond  issue  for  the 
above  work. 

STERLING,  KAN. — Bonds  to  the  amount 
of  $4,''), 000  have  been  voted  to  establish  a 
municipal  electric-light  plant  in  Sterling. 
The  purchase  of  the  local  plant  is  under 
consideration. 


Southern  States 

CHARLOTTE,  N.  C. — The  Southern 
Power  Company,  it  is  reported,  will  repair 
hydroelectric  plants  damaged  by  the  flood 
on  basis  of  the  latest  high  waters  of 
Catawba  River.  It  may  rebuild  power 
houses  and  elevate  transmission  towers. 

NORTH  WILKESBORO,  N.  C— The  Mo- 
ravian Falls  Milling  &  Power  Company  is 
rebuilding  its  hydroelectric  plant,  recently 
washed  away  by  the  floods.  The  company 
is  considering  enlarging  the  plant.  B.  O. 
Austin  of  Charlotte,  N.  C,  is  consulting 
engineer. 

VARINA,  N.  C— The  Dixie  Water  &  Light 
Company  of  Varina,  it  is  reported,  would 
like  to  receive  catalogs  and  prices  on  family 
electric-light  plants,  water-works,  acetylene 
gas  lighting  equipment,  towers  and  over- 
head tanks,  pneumatic  tank  pumps,  small 
dynamos,  storage  batteries,  wire,  electrical 
fixtures,  etc. 

HICKORY  GROVE,  S.  C— The  installa- 
tion of  an  electric-light  plant  in  Hickory 
Grove  is  under  consideration.  J.  S.  and  S. 
C.  Wilkerson  are  reported  interested  in  the 
project. 

COMMERCE,  GA. — The  City  Council  has 
called  an  election  to  be  held  Aug.  15  to 
vote  on  the  proposal  to  issue  $10,000  in 
bonds  for  the  installation  of  a  municipal 
electric-light   plant. 

JACKSONVILLE,  FLA.— The  public 
works  committee  of  the  City  Council  has 
decided  on  the  opening  up  of  Eighth  Street 
from  Evergreen  Avenue  to  Talleyrand  Ave- 
nue, the  extension  of  the  Florida  Avenue 
car  line  to  Eighth  Street  and  then  out 
Eighth  Street  to  Talleyrand  Avenue  and 
thence  to  the  municipal  electric-light  plant. 
.  SARASOTA,  FLA. — Plans  are  being  con- 
sidered by  the  West  Coast  Electric  Rail- 
way Company  to  construct  an  electric  rail- 
way south  from  Tampa,  via  Bradentown 
and    Sarasota,  thence  to  the  east  coast. 

LEBANON,  TENN. — At  an  election  to  be 
held  Aug.  24  in  the  county  the  proposal  to 
issue  $150,000  in  bonds  for  the  construction 
of  an  electric  railway  will  be  submitted  to 
the  voters.  For  further  information  address 
the  county  clerk. 

TRIMBLE,  TENN. — Bonds  to  the  amount 
of  $5,000  have  been  authorized  for  the  con- 
struction of  a  municipal  lighting  plant. 

ASHLAND.  ALA.— The  Southern  Star 
Graphite  Company  is  planning  to  build  a 
400-ton  mill  for  recovery  of  graphite.  The 
equipment  will  include  crusher,  conveyors, 
di*yers,  generators,  etc.  George  G.  Montz. 
27  Stoecker  Avenue,  Louisville,  Ky.,  is  in- 
terested. 

TCHULA,  MISS.— Bonds  to  the  amount 
of  $4,600  have  been  voted  for  the  installa- 
tion of  an   electric-lighting  system. 

LITTLE  ROCK,  ARK. — Estimates  are 
being  received  by  Frank  M.  Blaisdell,  Bank- 
ers' Trust  Building,  Little  Rock,  for  the  in- 
stallation of  a  power  plant  at  Little  Rock 
College. 

KENNFR,  LA.— Steps  have  been  taken 
by  the  property  holders  of  Jefferson  Parish 
to  secure  improvements  in  this  district,  in- 
cluding the  construction  of  an  electric-light 
plant,  extension  of  water  mains  from  the 
New  Orleans  water  purification  plant.  A 
mass  meeting  will  be  held  Aug.  12  at  Ken- 
ner  for  the  purpose  of  organizing  the  East 
Side  Jefferson  Parish  Improvement  Associa- 
tion   to    take    charge    of    the    proposed    im- 


provements. I.  B.  liennyson,  401  Caron- 
aelet  Street,  New  Orleans,  is  interested. 

BLACKWELL,  OKLA.— The  proposal  to 
issue  $45,000  in  bonds  for  further  extensions 
and  improvements  to  the  municipal  eieciiic- 
lighiing  system  and  water  works  will  be 
submitted  to  the  voters. 

WETUMKA,  OKLA. — Improvements  to 
the  municipal  electric-light  plant,  to  cost 
about  $4,000,  are  under  consideration  ;  also 
extensions  to  the  water-works  system  to 
cost  about  $16,000. 

WOODWARD,  OKLA. — An  election  will 
soon  be  called  to  submit  to  the  voters  the 
proposal  to  issue  $12,500  in  bonds  for 
water-works  improvements  and  $2,500  for 
electrical   improvements. 

AUSTIN,  TEX. — The  contract  for  im- 
provements to  the  electric  power  plant  at 
the  State  Capitol  has  been  awarded  to  the 
Trinity  Construction  Company  of  Dallas  at 
$4,230. 

AUSTIN,  TEX.— The  local  plant  of  the 
Southwestern  Telephone  Company  was  re- 
cently destroyed  by  fire,  causing  a  loss  of 
about  $100,000.  The  plant,  it  is  understood, 
will  be  rebuilt. 

HOUSTON,  TEX.— Bids  will  be  received 
until  Aug.  25  by  B.  B.  Bonney,  city  secre- 
tary, for  furnishing  material,  machinery, 
electric  motors,  etc.,  for  the  installation  of 
three  apron  conveyors  of  the  Reno  type  at 
municipal   wharf   No.    4. 

MIAMI,  TEX. — The  City  Council  has  en- 
gaged Henry  E.  Elrod,  engineer.  Southwest- 
ern Life  Building,  Dallas,  Tex.,  to  prepare 
plans  and  supervise  the  construction  of  the 
proposed  electric-light  plant  and  water- 
works system,  to  cost  about  $25,000. 


Pacific  States 

MENDON,  UTAH — A  franchise  has  been 
granted  to  H.  j.  McKay  of  Weston,  Idaho, 
und  T.  J.  Yates  of  Salt  Lake  City,  to  install 
and  operate  an  electric-light  plant  in  Men- 
don. 

EVERETT,  WASH.— Robert  Howe,  con- 
sulting engineer,  American  Bank  Building, 
Seattle,  engaged  by  the  City  Council  to 
investigate  the  power  possibilities  of  the 
.Sultan  River,  where  a  proposed  municipal 
electric  plant  may  be  constructed,  states 
that  72,500  electrical  horsepower  can  be 
flelivered  in  Everett  for  a  12-hr.  period  or 
.■;6,250  hp.  for  a  continuous  period.  The 
cost  of  developing  the  full  amount  is  esti- 
mated at  $6,127,000.  The  city,  according 
to  Hans  Mumm,  Jr.,  city  engineer,  will  not 
leed  all  of  this  power  for  many  years  and 
plans  to  construct  a  plant,  one  unit  at  a 
time. 

HOQUIAM,  WASH.— The  City  Council,  it 
is  reported,  will  soon  call  for  bids  for  street- 
lighting.  A  contract  is  now  held  with  the 
Grays  Harbor  Railway  &  Light  Company 
of  Aberdeen. 

SEATTLE,  WASH. — According  to  J.  D. 
Ross,  superintendent  of  the  municipal  elec- 
tric-light plant,  approximately  $435,000  will 
be  expended  for  betterments  and  extensions 
bv  the  Municipal  Light  Department  during 
1917,  which  will  include  $10,000  for  over- 
head alterations  in  plant,  $70,000  for  pro- 
posed underground  improvements  and  exten- 
sions :  also  extension  of  overhead  lines, 
costing  $275,000,  will  be  completed  in  1917. 

MYRTLE  CREEK,  ORE. — A  special  elec- 
tion will  be  held  Aug.  26  to  submit  to  the 
voters  the  proposal  to  issue  $27,000  in 
bonds  for  the  installation  of  a  municipal 
electric-lighting  system.  Plans  have  been 
approved  by  the  Council.  M.  B.  Germond 
is  engineer. 

PORTER,  ORE. — The  Buehner  Lumber 
Company  of  North  Bend,  it  is  reported, 
is  planning  to  equip  its  mill  at  Porter  for 
electrical  operation.  The  Buehner  company 
if,  negotiating  with  the  Oregon  Power  Com- 
pany in  regard  to  the  installation. 

PORTLAND,  ORE. — Bids  will  be  received 
by  the  city  purchasing  agent,  Portland, 
until  Sept.  1,  for  a  multi-stage  turbine 
pump,  directly  connected  to  a  200-hp.  elec- 
tric motor.  Specifications  are  on  file  at 
Room   208,  City  Hall,  Portland. 

LOS  ANGELES,  CAL. — Bids  will  be  re- 
ceived by  the  Board  of  County  Supervisors 
until  Aug.  21  for  furnishing  and  installing 
electric  passenger  elevators,  two  electric 
freight  elevators  and  two  electric  dumb- 
waiters in  the  service  building  at  the  County 
Hospital.     A.  M.  McPherson  is  secretary. 

LOS  ANGELES,  CAL. — A  permit  has  been 
issued  for  the  erection  of  the  municipal  sub- 
station at  1636  St.  John  Street,  to  cost  about 
$50,000.  This  will  be  the  main  substation 
for  Owens  River  power  project.  Enei-gy  will 
be  transmitted  to  this  station  at  100,000 
volts  and  will  be  distributed  through  local 
station  on  30,000  volt  lines.  Two  local  sta- 
tions are  now  being  built,  one  in  the 
Garvanza  district  and  one  in  Hollywood. 


SAN  DIEGO,  CAL. — The  City  Council  has 
authorized  F.  M.  Lockwood,  manager  of  city 
operating  department,  to  prepare  plans  for 
1/umping  station  to  be  located  on  Tia  Juana 
Kiver,  to  cost  about  $100,000. 

SAN  FRANCISCO,  CAL. — The  erection  of 
a  high-tension  transmission  line  from  the 
iuarl>  Intake  temporary  power  plant  to 
Hetchy  Hetchy  dam  site,  12  miles  long,  is 
under  consideration.  Surveys  will  soon  be 
made  for  this  line  and  also  for  the  trans- 
mission line  in  Moccasin  Creek  and  Lake 
Eleanor.  About  $120,000  will  be  expended 
for  construction  of  the  power  plant  and 
transmission  line  this  year. 

VENTURA,  CAL. — The  Ventura  Light  & 
Power  Company  contemplates  the  construc- 
tion of  a  reservoir  east  of  Ventura,  to  cost 
about    $15,000. 

VISALIA,  CAL. — The  Pacific  Electric 
Company  has  applied  to  the  State  Railroad 
Commission  for  permission  to  construct  and 
extend  the  Visalia  Electric  Railway  Com- 
pany's railway  to  different  points  in  Tulare 
County.  The  work  will  consist  of  approxi- 
mately 46  miles  of  trackage. 

OATMAN,  ARIZ. — Plans  are  under  con- 
sideration for  the  construction  of  a  large 
hydroelectric  plant  on  Burro  Creek  and  the 
erection  of  an  extensive  system  of  trans- 
mission lines  for  the  purpose  of  furnishing 
energy  for  the  mines  in  this  part  of 
Arizona. 

TUCSON,  ARIZ. — Application  has  been 
made  to  the  Department  of  the  Interior  by 
John  W.  Dailey  and  associates  for  permis- 
sion to  build  a  dam  for  the  storage  of  water 
in  Sabino  Canyon  and  for  the  construction 
of  a  hydroelectric  power  plant.  The  plans 
also  include  the  erection  of  a  system  of 
transmission  lines  to  Tucson  and  other 
l)oints  in  this  section ;  also  the  piping  of 
water  from  the  proposed  reservoir  to  this 
city. 

CANON  CITY,  COL.— The  Arkansas  Val- 
ley Railway,  Light  &  Power  Company  of 
Pueblo  is  building  a  new  7500-kw.  plant  in 
Canon  City.  Orders  have  been  placed  for 
all  material.  W.  F.  Raber  is  vice-president 
and   general   manager. 

LOVELAND,  COL.— The  contract  for 
construction  of  827  ft.  of  tunnel  leading 
from  the  present  dam  to  the  city  water 
works  of  Loveland  has  been  awarded  to  F. 
C.  Dieher  of  Denver.  This  tunnel  is  part  of 
the  preliminary  construction  necessary  for 
building  a  municipal  electric-light  system. 
Contracts  will  soon  be  let  for  construction 
of  power  house  and  for  equipment,  includ- 
ing two  water  turbines.  The  total  cost  of 
the  system  is  estimated  at  $120,000.  E.  S. 
Bice  of  Longmont  is  city  engineer  of  Long- 
mont    and    Loveland. 

SANTA  FE,  N.  M. — Financial  arrange- 
ments have  been  inade  by  the  Rio  Grande 
Light,  Heat  &  Power  Company,  which  pro- 
poses to  develop  power  in  White  Rock  Can- 
yon and  furnish  electricity  in  Albuquerque, 
Santa  Fe  and  I>as  Vegas.  Final  plans  have 
been  filed  with  the  State  engineer  and  must 
be  approved  before  the  company  can  pro- 
ceed. The  initial  cost  of  the  project  is  esti- 
mated at  $1,933,615. 


Canada 

PRINCE  GEORGE  (not  a  post  office), 
B.  C. — Plans  are  being  considered  for  ex- 
tensions to  the  water-works  system  and  the 
installation  of  an  electric-lighting  system 
in  Prince  George,  involving  an  expenditure 
of  about   $150,000. 

ASSINIBOIA,  MAN.— The  rural  munici- 
pality of  Assiniboia  is  contemplating  the  in- 
stallation of  an  electric-lighting  system. 
For  further  information  address  Frank 
Ness,  clerk,  Kirkfield  Park  post  office. 

GRAND  RAPIDS,  MAN. — Plans,  it  is  re- 
l)orted,  have  V)oen  prepared  for  the  jjroject 
of  the  Manitoba  Power,  Pulp  &  Paper 
Company,  to  be  established  at  Grand  Rapids 
on  the  Saslcatchewan  River,  which  includes 
a  saw  mill,  paper  factory,  pulp  mill  and  a 
hydroelectric  power  plant  and  transmission 
system.  The  cost  of  the  entire  svstem  is 
estimated  at  $2,000,000. 

PEMBINA.  N.  B. — Work  has  started  on 
the  construction  of  an  electric-light  plant 
in  Pembina. 

ST.  JOHN.  N.  B— The  County  Council 
is  reported  to  be  considering  equipping  a 
power  house,  laundrv  and  lighting  plant,  to 
cost  about  $50,000.  J.  J.  Kelly,  Prince 
William   Street,    St.   John,   is  secretary. 

NEW  GLASGOW,  N.  S. — The  Nova  Scotia 
Steel  &  Coal  Company  is  contemplating  ex- 
tensions at  the  iron  mines  in  Wabana,  New- 
foundland, which  will  include  new  hoisting 
equipment,  boilers,  pumps,  compressed  air 
plant,  power  lines,  cables,  ventilating  plant, 
industrial  railroad  track,  hauling  cables,  etc. 
R.  E.  Chambers  is  manager  of  ore  mines 
and  cjuarries. 
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KO.XDoX.  ONT.— Kxton.sivo  iinpn.vo- 
iiU'iits  ;iif  (■(iiil.in|)l:it»'(l  to  ilic  l,()ii(li>n  & 
I'ort  St:iiiI«-.\'  Kailway  ( muiiiiipal ) .  iiivolv- 
iiiK  ail  .•xp.'iKlitiiic  of  ahoiil  ifSdO.OOO  and 
will  mclud.'  (ioiil)!,'  IrackiiiK  the  railway  to 
1  oit  Staiil.> .  a  distaiici"  of  H)  mik-a,  "aiiil 
iiistallinir  iHw  rciuipiiu-iit. 

yUiOHlOC.  gilR— Sp.HilU-ations  are  beinR 
propart'd  and  now  tonikTs  will  soon  be  asked 
by  the  Kire  t'onunis.sion  foi-  a  storase  bat- 
tery plant.     Auk.  iMalonin  is  secretary. 

yriOHIOC.  yiTK.— The  oontract  foi-  the  in- 
stallaliuii  of  the  eleetiie-lJKhlinK  .system  at 
the  (jiH'lu'e  lOxhibition  Kiounds  has  been 
awarded  to  (Joulet  &  Belanger,  electrical 
contractors.  Quebec.  The  cost  is  estimated 
at  $1  1.0(10. 

Sllli'.sii.iw,  QUE.— Plans  are  being  pre- 


Ijared  by  1{.  S.  Kclsch,  consulliMK  eiiKineer, 
I'ower  HuildiiiK,  IVlontri'al,  for  additional 
e(|uipimiit  to  h..  installed  in  the  Ship.shaw 
plant  of  I 'rice  Hrothers  &  Coinpaiiy,  which 
will  include  one  additional  twin  runnel-  tur- 
bine of  :,0()(l  hi).,  tom'ther  with  penstock 
and  all  auxiliaries;  also  a  new  generator 
and   aci.'essories. 


Miscellaneous 

I'ANAMA  —  Hids  will  be  received  at  the 
ollice  of  the  general  iiurchasing  olhcer,  the 
Panama  Canal,  Washington,  1).  (-.,  until 
Aug.  24  for  furnishing  slu^et  steel,  planished 
iron,  steel  cable,  steel  wire,  electrical  ma- 
terial, carbon  brush  plate,  etc.  Blanks  and 
general  information  relating  to  this  circular 
(No.  1069)  may  be  obtained  from  the  above 


odlce  or  the  ollices  of  the  assistant  purchas- 
ing ag»!ms,  zi  State  .Street,  New  tork,  N. 
Y.  ;  (il'l  VVhitney-tJentral  Building,  New  Or- 
leans, l^a.,  and  Fort  Mason,  Sun  Francisco 
Cal. 

I'ANAMA.— Bids  will  be  received  at  the 
ollice  of  the  general  purc'hasing  oHlcer,  the 
i'anama  (Janal,  Washington,  i).  C,  until 
Aug.  2'J,  for  furnishing  drill  sockets  and 
sleeves,  cable  clips,  sheet  brass,  shecit  cop- 
per, bearing  metal,  bronze,  Ijar  copper, 
grommets,  brass  tubing,  lead  pipe,  copjKfi- 
wire,  bell  pulls,  combinations  and  marine 
lamps,  etc.  Blanks  and  general  informa- 
tion relating  to  this  circular  (No.  1070) 
may  be  obtained  from  the  aVjove  ofllce  or 
the  oflices  of  the  assistant  purchasing 
agents,  24  State  Street,  New  York,  N.  Y.  ; 
()14  Whitney-Central  Building,  New  Orleans, 
La.,    and    Fort    Mason,    San    Francisco,    (Ilal. 


1,192. Ml.  Mktkk  Tksting  Block;  H.  J. 
Blakeslee,  Hartford,  Conn.  App.  filed 
Oct.  2;t,  liiir..  Compact  block  with  special 
testing  binding  posts. 

I,iy2,st;;5.  Ki.ectric  Gas  Lighter;  "W.  G. 
Chapman.  Huntington.  W.  Va.  App.  filed 
April  S,  1916.     Has  renewable  electrodes. 

1,192,J<7!).  TiiKRMO  CuT-OuT  ;  Dent  Ferrell, 
Caterville,  111.  App.  filed  July  29,  1915. 
Transformer  is  cut  out  when  cooling  me- 
dium becomes  tlangerously  he?  ted. 

1,192,88.").  DutECTioN  Indicating  Apparatus 
KOK  Motor  N'ehicles  ;  W.  J.  Garvey,  Buf- 
f;ilo.  N.  V.  App.  filed  Nov.  15,  1915 
Operated  by  push  buttons  on  steering 
wheel. 

1,192,906.  Current  Interrupter  ■  C  F 
Kettering,  Dayton,  Ohio.  App.  filed  July 
14,  liUO.  Single  ignition  spark  awaits 
impulse. 

1.192.909.       Spark     Gap;     G.     H.     Kroger, 

Brooklyn.  N.  Y.     App.  filed  Aug.  31,  1914 

Rotating  disk  electrodes. 
1,192,911.      Composite    Resistance;    M     E 

i^^fn?'.  ^'^'^''^'^^'P^'^'  Pa.     App.  filed  April 

8,  1916.     Platinum  and  nickel. 

1,192,933.  Railway  Signal  System  ;  A  W 
Reinhardt,  Bethel,  Ohio.  App.  filed  Aug 
21,  191.0.  Includes  contact  --ails  on  track 
bed. 

1,192,949.  Suction  Sweeper;  J.  M.  Spang- 
1  n> .  *-''*J,^^'^"'    ^'^'°-      ^Pl^-    filed    Sept.    3, 

1914.  Controlled  by  movements  of  oper- 
ating handle. 

1,192,951.  Automobile  Signaling  Appa- 
ratus: C.  R.  Taggart,  Chattanooga,  Tenn. 
App  filed  Feb.  9.  1915.  Eliminated  swing- 
ing hand  pointer. 

^'\^/'^?^v^  Fluid  Pressure  Brake  Device  ; 
M.  V.  Turner,  Edgewood,  Pa.  App.  filed 
Aug.  lo,  1913.  Brakes  held  applied  until 
equalizing  valves  move  to  "release"  posi- 
tion. *^ 

1,192,964.  Oscillating  Current  Trans- 
former; R.  A.  Weaganc,  Brooklyn  N  Y 
App.  filed  March  15,  1912.  For  wireless 
work. 

1.192.974.  Automatic  Fuse  Cut-Out-  C 
?o  ^V^^-^^'^A  Ripon,  Cal.  App.  filed  June 
29,  1910.  Switch  thrown  when  fuse  in 
one  place  blows  out. 

1.192.975.  Telephone  Set;  C  S  Baker 
Philadelphia,  Pa.  App.  filed  Sept.  6,  1912^ 
Casing  of  instrument  forms  no  part  of 
the  circuit. 

1,192.993.  Automatic  Telephone  and  Re- 
sponding Appar^tu.s  •  F  J  Cre<^sev 
Wichita,  Kan.  App.  filed  March  11,  1915'. 
Phonograph  gives  message  to  party  call- 
ing. 

1,193,012.  Motor  Driven  Clock;  G  A 
Goodson,  New  York,  N.  Y.  App  filed 
Aug.  27,  1913.  For  large  clocks  with 
heavy  hands. 

1,193,018  Electric  Bath  ;  M.  Howard, 
fcP/r    Worth.    Tex.       App.    filed    Feb.     25, 

1915.  Special    electrodes    adapted    to    or- 
dinary bath  tub. 

1,193.025.  Attaching  D'^vif-E  t^or  L\mp 
Sockets.  Etc.  ;  C.  J.  Klein,  Milwaukee, 
Wis  App.  filed  Feb.  24,  1913.  For  lock- 
ing lamp  socket  to  the  supporting  pipe. 

1,193,031.  Portable  Flash  Lamp;  H  E 
Leininger,  Chicago.  111.  App.  filed  Julv 
8,  1914.  Lamp  carried  by  hinged  cover 
which  can  be  swung  in  different  positions. 

1,193,053.  Machine  Telephone  System  ■ 
h  Polinkowsky,  Brussels.  Belgium.  App. 
filed  March  5,  1914.     Metering  system. 

1,193,076.  Electrical  Connection-  L 
Schon.  Essen  -  on  -  the  -  Ruhr,  Germany 
App.  filed  Feb.  20,  1912.  For  field  wind- 
ings. 

1,193,081.  Latch  Mechanism  for  Bulle- 
tin Printing  Machines  :  K.  A.  A 
Staahlgren,  New  York,  N.  Y.  App.  filed 
Nov.  20,  1915.  Quickly  and  accuratelv 
.seizes  and  holds  the  index  wheel. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents  issued 
August  1,  1916,  prepared  by  Mitchell 
&  Allyn,  41   Park   Row,  New  York. 


1,193,083.  Railway  Signaling;  P.  H. 
Thomas,  Upper  Montclair,  N.  J.  App. 
filed  June  20,  1913.  Special  construction 
of  relay. 

1.193.095.  Electrical  Measuring  Instru- 
ment ;  H.  C.  West.  Mount  Vernon,  N.  Y. 
App.  filed  Sept.  4,  1914.  Sliding  s^ale  in- 
strument for  measuring  current. 

1.193.096.  Electrical  Measuring  Instru- 
ment ;  H.  C.  West,  Mount  Vernon,  N.  Y. 
App.  filed  Sept.  13,  1915.  For  indicating 
"charge"  or  "discharge"  of  storage  bat- 
tery. 

1,193,105.  Motor  Drive;  J.  J.  Wood,  Fort 
Wayne,  Ind.  App.  filed  Dec.  17,  1914. 
For  sewing  machines — pressure  on  treadle 
closes  switch  and  releases  brake. 

1,193,121.  Electric  Knife  Heater;  E.  N. 
Chandler,  Braintree,  Mass.  App.  filed 
July  29,  1914.  Has  slots  to  receive  the 
knife  blades. 

1.193.137.  Call  Registering  System  for 
Automatic  Telephone  Systems  ;  C.  T>. 
Goodrum,  New  York,  N'.  Y.  App.  filed 
April  24,  1915.  Improved  metering  cir- 
cuit. 

1.193.138.  Electrical  Display  Me.ans  : 
LeRoy  A.  Hanson,  Chicago,  111.  App.  filed 
Sept.  27,  1913.  Lamps  positioned  so 
closely  as  to  enable  any  figure  being- 
displayed. 

1,193.160.  Automatic  Telephone  Trunk- 
ING  System  ;  W.  E.  Lamb.  Chicago,  111. 
App.  filed  Sept.  1,  1911.  Improved  non- 
numerical  trunking  switch. 

1.193.168.  Electric  Prod  Pole;  R.  E.  Mar- 
tin, Mason,  Tex.  App.  filed  Oct.  5,  1915. 
Made  up  of  detachable  sections. 

1.193.169.  Measured  Service  Telephone 
System  ;  T.  G.  Martin,  Chicago,  111.  App. 
filed  Oct.  24,  1913.  Meter  operated  by 
change  in  the  current  strength. 

1,193,179.  Telephone  Call  Register  and 
System  ;  G.  E.  Mueller.  Aurora,  111.  App. 
filed  Nov.  19,  1906.  Particularly  for  au- 
tomatic systems   (46  claims). 

1.193.184.  Telephone  Transmitter;  A. 
PlecLer,  Las  Animas,  Col.  App.  filed 
June  16,  1911.  Distinctness  of  Blake 
transmitter  with  volume  of  Hunnings 
transmitter. 

1.193.185.  Machine  for  Internally  Shap- 
ing Telegraph  Insulators  and  the 
Like  ;  W^illiam  Potmore,  Stoke-TTpon- 
Trent,  England.  App.  filed  Feb.  11,  1916. 
Speed  of  cutting  automatically  reduced 
as  cutting  proceeds. 

1,193,206.  Thermionic  Amplifier  and 
Rectifier  ;  H.  J.  Van  der  Bijl,  New  York 
App.  filed  Sept.  1.  1915.  Audion  type  with 
durable   fllainent. 

1.193,211.  Railway  Car;  G.  Webster,  York, 
Pa.  App.  filed  Nov.  1,  1911.  Has  internal 
combustion  engine  driven  dynamo. 

1,193,217.  Printing  Telegraph  System  : 
C.  G.  Ashley.  Chicago,  111.  App.  filed 
July  8.  1912.  Impulse  momentarily  stalled 
through  condenser  reactance. 


1,193,218.     Printing  Telegraph   Receiver; 

C.    G.    Ashley,    Chicago,    111.       App.    filed 

July     8,     1912.       Simplified     construction 

with  greater  efficiency. 
1,193,239.      Electric   Switch;    F.    B.    Cook, 

Chicago,    111.      App.    filed    Jan.     15,    1915. 

Plug  contacts  limited  to  engagement  with 

spring  jack  contacts. 

1.193.252.  Self  Locking  Sign  Receptacle; 
E.  H.  Freeman,  Trenton,  N.  J.  App.  filed 
April  8,  1914.     Ratchet  lock  construction. 

1.193.253.  Switch  Block  and  Casing  ;  A. 
I.  Fromager  and  J.  F.  Six,  Montreal, 
Quebec,  Canada.  App.  filed  May  14,  1915. 
Prevents  stealing  current  by  shunting 
around  meter. 

1,193,258.  Speed  Control  for  Turret 
Lathes  and  the  Like  ;  H.  B.  L.  Gorman, 
Madison,  Wis.  App.  filed  May  20,  1915. 
Maximum  efficiency  of  motor  at  all  speeds. 

1,193,270.  Magneto  Generator;  P.  Van  S. 
Kolff,  Moylan,  Pa.  App.  filed  Sept.  14, 
1914.  Magnet  poles  adjustable  with  re- 
spect  to   armature. 

1,193,316.  Illuminated  Advertising  Ap- 
paratus ;  A.  E.  Turnham,  Adelphi,  Lon- 
don, England.  App.  filed  May  17,  1913. 
Drum   rotated   step-by-step. 

1,193,349.  Dynamo  Electric  Machine  ;  W. 
L.  Bliss,  Niagara  Falls,  N.  Y.  App.  filed 
Sept.  16.  1912.  Spring  stop  for  shift- 
able   brush    mechanism. 

1,193,358.  Electrical  Terminal  Connec- 
tion ;  C.  C.  Carpenter,  Niagara  Falls,  N. 
Y.  App.  filed  Nov.  19,  1914.  For  storage 
batteries. 

1,193,380.  Electric  Switch  ;  M.  Guett. 
Hartford,  Conn.  App.  filed  May  5,  1915. 
Snap  construction  for  controlling  a  cook- 
ing range  and  a  water  heater. 

1,193,379.  Automobile  Signal;  E.  T.  Gray 
and  A.  T.  Hoevet,  New  York,  N.  Y.  App. 
filed  April  14,  1914.  Warning  signal  light 
and  constant  tail  light. 

1,193,404.  Induction  Heater;  W.  D.  Lud- 
wick,  Tacoma.  Wash.  App.  filed  April 
24,  1916.  Heats  water  by  induced  mag- 
netic hysteresis,  eddy  and  secondary  cir- 
cuits. 

1,193.445.  Electric  Water  Heating 
Faucet  :  E.  C.  Webster,  East  Oakland, 
Cal.  App.  filed  May  17,  1915.  Prevents 
waste  of  heat  and  drains  off  water  re- 
maining. 

1,193,477.  Trolley;  J.  C.  Wells.  Long 
Beach,  Cal.  App.  filed  Dec.  9,  1914.  Arc 
having  a  vertical  movement  on  trolley 
pole. 

1,193,458.  Measitred  Service  Telephone 
System  ;  E.  D.  Fales,  Chicago,  111.  App. 
filed  Dec.  8,  1906.     Improved  call  legister. 

1.193.471.  System  for  Automatic  Con- 
trol OF  Railway  Trains  ;  B.  C.  Rowell. 
Dec'd,    Chicago,    111.       App.    filed    Oct.    6, 

1910.  Especially  for  single   track  roads. 

1.193.472.  Mechanism  for  Operating 
Brakes  in  Signal  Systems  :  B.  C.  Rowell, 
Dec'd,    Chicago,    III.      App.    filed    Feb.    13. 

1911.  Sets  train  brakes  when  signals  are 
at  "danger." 

1,193.485.  Converter;  A.  T.  Kaslev.  Swiss- 
vale.  Pa.  App.  filed  Sept.  14,  1909.  Mov- 
able terminal  and  sets  of  stationary  sec- 
tors. 

1.193.489.  Motor  Drive:  A.  P.  Welch,  Fort 
Wayne,  Ind.  App.  filed  Dec.  17,  1914. 
For  sewing  machines. 

1.193.490.  Motor  Drive:  J.  J.  Wood,  Fort 
Wayne,  Ind.  App.  filed  July  15.  1915. 
Current  controller  and  brake  construction 
for  sewing  ruachines. 

1.193.491.  Display  Device;  G.  E.  Baird, 
Dec'd,  Peoria,  111.  App.  filed  June  23. 
1913.  Vanes  oscillated  to  expose  both 
sides. 

1.193.492.  Train  Controlling  Apparatus; 
B.  B.  Breeden,  Indianapolis,  Ind.  App. 
filed  March  27.  1915.  Automatically  con- 
trolled track  obstacles. 
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Coal  Supply  Threatened  by  Railroad  Strike 

FEW  central  stations  have  sufficient  coal  in  reserve  to 
make  it  possible  to  operate  without  constant  replen- 
ishment. Should  the  threatened  railroad  strike  ma- 
terialize, it  will  be  impossible  to  meet  the  lighting  and 
power  requirements  of  inland  communities  depending 
on  the  railroads  for  their  coal  supply.  Coal  is  the  life- 
blood  of  power  in  the  average  community  and  the 
threatened  tie-up  will,  of  course,  not  only  result  in  hard- 
ship to  individual  central  stations  but  to  the  communi- 
ties which  they  serve.  It  is  in  situations  like  this  when 
the  value  of  transmission  networks  is  at  once  particu- 
larly apparent.  Sources  of  power  supply,  especially  if 
the  network  includes  waterpower,  can  be  pooled  and  all 
the  reserves  in  reservoir  or  coal-bin  capacity  turned  to 
the  service  of  the  communities  which  are  included  in 
such  a  network.  Even  such  measures  would,  of  course, 
meet  the  demand  for  a  short  time  only.  The  threatened 
strike  emphasizes  once  more  the  interlocking  of  serv- 
ices which  knit  together  our  industrial,  commercial 
and  social  life,  making  one  economically  dependent  on 
the  other.  A  strike  which  shuts  down  the  railroads 
seems  far  away;  a  strike  which  cuts  off  our  coal  supply 
is  nearer;  and  a  strike  which  m.eans  that  we  burn 
candles  to-night,  instead  of  turning  on  an  electric 
switch,  comes  home  as  an  individual  matter.  Com- 
bined individuals  make  public  opinion  and  the  public 
opinion  formed  under  these  conditions  should  make 
such  a  strike  impossible. 


Teaching  the  Teachers 

A  RECENT  paper  before  the  Associated  Advertis- 
ing Clubs  at  Philadelphia  touched  so  closely  the 
merchandising  problems  of  the  electrical  industry  that 
the  point  deserves  to  be  especially  emphasized  when 
electrical  manufacturers  and  the  larger  central  sta- 
tions are  undertaking  to  reach  the  final  user  through 
the  mediums  that  he  reads,  the  general  magazines  and 
the  newspapers.  The  speaker  suggested  that  the  man 
who  is  seeking  the  consumer  should  not  overlook  that 
intermediate  group  in  any  industry  which  stands  be- 
tween him  and  the  final  user.  Concretely,  the  central 
station  manager  who  advertises  one  policy  in  the 
newspapers  and  permits  his  employees  to  carry  it  out 
half-heartedly  is  largely  wasting  his  money  solely  be- 
cause they  have  not  had  the  plan  explained.  His  em- 
ployees come  in  closer  contact  with  his  customers  than 
the  newspapers.  If  they  tell  the  same  story  as  the  ad- 
vertising, the  chain  is  complete  and  the  advertising 
in  the  papers  and  the  advertising  by  employees  sup- 
plement and  strengthen  each  other.    His  own  business 


is  a  normal  school.  He  can  reach  out  directly  as  the 
head  of  it  and  lecture  the  public  "pupils,"  but  how 
much  easier  it  is  to  "teach  the  teachers"  and  have 
them  explaining  his  policies  in  detail  as  they  meet 
the  customers. 

Similarly  the  manufacturer  who  concludes  to  ad- 
vertise to  the  final  user  of  his  product  and  neglects  to 
tell  distributors  what  he  is  doing  and  how  this  "con- 
sumer advertising"  is  part  of  a  plan  to  increase  their 
mutual  profits,  fails  in  his  conception  of  advertising. 
Between  the  manufacturer  and  the  final  buyer  of  a 
product  is  the  interwoven  fabric  of  an  industry,  the 
engineer,  the  jobber,  the  dealer,  the  central  station, 
all  standing  between  the  manufacturer  and  the  final 
market  for  his  goods. 

Take  the  electric  range  as  an  example.  Here  is  a 
product  which  may  be  advertised  to  the  final  user. 
True,  it  will  cost  money  to  do  it  right.  It  will  take 
time  to  pick  out  popular  magazines  that  reach  enough 
prospective  users  on  electric  circuits  to  warrant  pay- 
ing the  price  per  issue  for  that  circulation  plus  a 
large  proportion  necessarily  wasted.  It  will  take  time 
to  work  out  advertising  with  a  popular  appeal,  and  it 
will  cost  something  also  for  special  work,  booklets, 
follow-up  letters,  and  so  on.  All  this  for  the  "pupils." 
What  about  the  teacher.  Here  is  the  central  station 
manager  who  is  hesitating  over  the  capital  invest- 
ment necessary  in  taking  on  a  stock,  the  engineer  fig- 
uring on  rates  and  installation  expense,  the  sales- 
men needing  demonstrators.  It  is  evidently  necessary 
to  educate  them  also,  to  answer  these  questions  which 
they  as  the  "teachers"  are  asking.  .  That  is  the  func- 
tion of  the  in-between  advertising,  the  kind  that 
"teaches  the  teacher"  as  the  merchandising  man  put  it 
at  the  Philadelphia  convention,  and  it  should  not  be 
overlooked  by  the  manufacturers  and  distributors  of 
electrical  goods  and  electrical  service. 


Mechanical  Strength  of  Copper  Wire  Splices 

AN  interesting  article  in  this  issue  by  E.  R.  Shepard, 
deals  with  mechanical  tests  of  copper  wires,  con- 
ducted at  the  Bureau  of  Standards.  The  results  are  val- 
uable, as  being  confirmatory  of  the  best  already  existing 
knowledge  on  the  subject.  They  show  that  in  the  or- 
dinary sizes  of  transmission  wire,  soft  copper  has  a 
breaking  strength  of  about  25,  medium  copper  35,  and 
hard  copper  45  kg.  per  square  millimeter.  Seeing  then 
that  hard  drawn  copper  has  nearly  twice  the  strength 
of  soft  drawn  copper,  and  that  there  is  but  little  differ- 
ence in  price,  or  in  electric  conductivity,  between  the 
two,  it  would  appear  self-evident  that  hard  copper  is 
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the  only  material  to  be  used.  In  theory,  the  soft  wire 
has  no  chance  by  comparison.  It  must  be  remembered, 
however,  that  hard  drawn  copper  is  very  awkward  and 
troublesome  material  to  handle  in  the  field.  Unless 
watched  with  great  care,  it  is  so  unpliable  that  when 
pulled  it  is  liable  to  kink,  and  a  kink  means  a  cut  and 
a  new  splice,  because  it  is  almost  impossible  to  take  a 
sharp  kink  out  of  hard  copper  wire  without  breaking  it. 
It  is  no  wonder,  therefore,  that  construction-gang  fore- 
men do  not  cherish  affection  for  hard  copper  wire.  Even 
to  medium  wire  they  are  lukewarm. 

Another  well  known  objection  to  hard  drawn  or 
medium  wire  is  that  taps  and  splices  are  harder  to 
make  than  in  soft  wire.  Moreover,  if  solder  is  used, 
the  temper  is  apt  to  be  drawn  from  the  hard  wire  in 
the  soldering  process,  thus  leaving  treacherous  weak 
places,  that  may  unexpectedly  break  under  stress  at 
most  unfortunate  times. 

Mr.  Shepard's  results  indicate  the  very  useful  fact 
that  if  a  splice  or  tap  spiral  is  made  with  generous  and 
ample  length,  the  central  parts  only  need  be  soldered, 
and  the  danger  of  annealing  the  wire  is  greatly  reduced. 
It  requires,  however,  more  than  the  average  training, 
skill  and  field  discipline  to  carry  out  the  proper  tech- 
nique of  the  laboratory  in  remote  wild  districts,  when 
the  orders  are  to  push  the  construction  with  all  speed, 
and  the  engineer  in  charge  is  perhaps  at  the  other  end 
of  the  line.  The  results  also  indicate  that  there  is  ap- 
parently no  warrant  for  the  very  popular  belief,  that 
in  hard  wire  the  toughness  is  only  skin  deep.  Modern 
hard  wire  is  hard-hearted  and  tough  throughout. 


Radiation  of  Waves  in  Wireless  Telegraphy 

THE  problem  of  learning,  and  to  some  extent  visual- 
izing what  goes  on  in  the  neighborhood  of  a 
radiating  aerial-wire  system,  as  used  in  wireless  teleg- 
raphy, has  puzzled  students  of  radio  transmission  for 
many  years.  In  the  usual  explanations  there  is  first 
considered  an  elemental  charge  which  is  supposed  to 
surge  up  and  down  in  the  mast  wire.  This  charge  has 
lines  of  electrostatic  stress  passing  from  itself  to  its 
companion  charge  in  the  earth.  By  reason  of  its  motion, 
the  positions  of  the  electrostatic  lines  change  from  in- 
stant to  instant.  Furthermore,  the  movement  sets  up 
electromagnetic  whirls  about  the  current  paths,  and 
the  flow  of  electrons  up  and  down  the  antenna  is  accom- 
panied by  radial  flows  of  current  in  the  earth's  surface 
near  to  the  base  of  the  aerial.  The  motions  are  so 
rapid  that  the  electrostatic  lines  are  closed  on  them- 
selves (or  by  grounding),  and  are  repelled  from  the 
aerial  as  sliding  half-loops  which  pass  out  over  the  face 
of  the  earth.  At  about  this  point  in  considering  the 
matter,  the  investigator  usually  begins  to  confess  that 
he  has  difficulty  in  carrying  mentally  the  interactions 
of  the  electromagnetic  and  electrostatic  forces  and 
earth  currents.  And  he  may  well  be  pardoned  for 
giving  up.  The  task  of  picturing  the  complete  series 
of  phonomena  is  truly  beyond  normal  psychological 
limitations. 


In  the  Digest  for  this  week  we  give  an  abstract  of 
Fritz  Lowenstein's  paper  on  "The  Mechanism  of  Radi- 
ation and  Propagation  in  Radio  Communication,"  from 
a  recent  issue  of  the  Proceedings  of  the  Institute  of 
Radio  Engineers.  The  author  is  well  known  as  a  pres- 
ent-day worker  in  radio  telegraphy,  and  was  associated 
with  much  of  Nikola  Tesla's  early  experimental  work 
on  "high  frequency"  currents.  Study  of  his  paper 
brings  out  some  interesting  points  of  comparison  and 
contrast  between  the  simple  electrostatic  induction  sys- 
tems of  telegraphy  and  the  radiant  half-wave  methods. 
He  prefers  to  look  at  modern  radio  telegraphy  as  a  de- 
velopment of  Tesla's  early  suggestions  anent  the  trans- 
mission of  power  by  earth-surges,  and  advances  some 
arguments  to  support  his  view.  This  proposition  is 
always  worthy  of  study,  though  the  inevitable  result  of 
examining  it  seems  to  be  an  agreement  with  Dr.  Zen- 
neck's  statement  that  a  current  theory  without  electro- 
magnetic waves  is  incomplete,  as  is  an  electromagnetic 
wave  theory  which  does  not  consider  earth  currents. 


Increased  Illumination  and  Load  Factors 

CENTRAL  STATION  load  factors  have  been  increas- 
ing steadily  the  past  ten  years.  Most  of  this  in- 
crease is  due  to  a  greater  diversity  of  load  and  an  in- 
crease in  the  proportion  of  power  business.  It  has  per- 
haps not  been  sufficiently  realized  what  an  important 
part  increased  standards  of  illumination  have  had  in 
the  increase  of  load  factors.  Some  central  station  men 
are  inclined  to  look  upon  the  lighting  load  factor  in 
general,  as  being  low,  taken  as  a  whole.  Every  increase 
in  the  general  standard  of  artificial  illumination,  how- 
ever, tends  to  increase  this  load  factor.  Such  an  in- 
crease in  illumination  standards  has  been  going  on 
steadily.  Every  improvement  in  lamp  efl[iciency  has 
generally  resulted  in  an  increase  in  the  amount  of  il- 
lumination used,  rather  than  a  decrease  in  the  kilowatt- 
hours  consumed.  It  is  proper  that  this  should  be  so 
because,  in  many  cases,  old  standards  were  too  low  for 
the  best  comfort  and  eflftciency  of  the  light  user.  Load 
factor  increases  with  illumination  because  the  greater 
the  illumination  the  more  hours  per  day  the  lamps  are 
likely  to  be  used.  This  is  best  made  plain  by  a  specific 
example.  Take  the  case  of  an  office  in  which,  fifteen 
years  ago,  the  occupants  were  satisfied  with  an  artificial 
illumination  giving  about  one  foot-candle.  When  dark- 
ness came  on  in  such  an  office,  either  at  night,  or  dur- 
ing the  day  because  of  cloudy  weather,  the  lamps  would 
probably  be  turned  on  at  a  time  when  they  would  make 
a  noticeable  increase  in  the  amount  of  illumination. 
This  point  would  probably  not  be  reached  until  the 
natural  illumination  had  dropped  to  two  or  three  foot- 
candles.  The  same  office  to-day,  if  its  lighting  equip- 
ment is  thoroughly  up-to-date  and  its  managers  are 
looking  carefully  after  the  comfort  and  efficiency  of  the 
employees,  is  likely  to  have  from  four  to  six  foot- 
candles  average  illumination  by  artificial  light.  We  will 
assume  five  foot-candles  as  the  standard  of  comparison 
with  the  old  condition.  The  artificial  lighting  will,  as 
before,   be  turned   on   when   the   natural   lighting   has 
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dropped  to  a  point  where  turning  on  the  artificial  light- 
ing makes  a  noticeable  increase  in  the  illumination. 
Using  the  former  ratio  this  would  be  approximately 
when  the  natural  illumination  fell  to  ten  or  fifteen 
foot-candles.  In  other  words,  therefore,  when  darkness 
comes  on,  artificial  lighting  is  resorted  to  much  earlier 
than  under  the  old  conditions  and  there  will  be  numer- 
ous times  during  the  day  in  some  locations  where  the 
artificial  lighting  will  be  turned  on,  in  these  days, 
where  it  would  not  have  been  used  at  all  fifteen  years 
ago.  Increasing  appreciation  of  the  value  of  ample  and 
comfortable  artificial  lighting  and  consequent  increase 
in  illumination  standards  must,  therefore,  inevitably 
lead  to  increasing  load  factors  for  lighting  business  on 
central  station  systems. 


Unsnarling  a  Network 

THE  distribution  investigation  described  by  C.  E. 
Bennett  in  the  current  issue  was  certainly  as  in- 
tricate and  exasperating  as  could  be  wished  by  the 
most  implacable  enemy  of  economy.  The  problem  as 
it  presented  itself  to  him  was  nothing  less  than  the 
analysis  of  the  distribution  potentials  and  losses  in  a 
direct-current,  three-wire  system  which  fate  and  hap- 
hazard development  had  mixed  up  to  an  almost  incon- 
ceivable extent.  The  cables,  to  be  sure,  were  more  or 
less  accessible  but  information  on  their  size,  route  and 
destination  was  incomplete.  After  a  full  record  of 
cables  and  services  was  finally  at  hand,  the  concrete 
problem  was  to  determine  the  best  use  of  the  copper 
which  had  been  at  various  periods  and  for  various 
purposes  stowed  away  under  ground. 

A  prerequisite  for  either  analytical  or  experimental 
study  of  this  matter  was  an  analysis  of  the  load  dis- 
tribution. It  was  obtained  from  the  services  located 
and  the  records  of  the  connected  load  of  the  customers 
combined  with  the  load  curves  at  the  station  and  at 
various  points  on  the  system.  Now  it  is  possible 
eventually  to  compute  the  drops  of  potential  and  dis- 
tribution of  current  in  any  kind  of  a  network,  but  in 
the  complications  actually  found  the  task  was  enough 
to  stagger  a  human  logarithm  table,  and  we  are  in- 
clined to  think  that  Mr.  Bennett  took  a  very  practical 
short  cut  by  falling  back  on  the  construction  of  a 
miniature  system  from  which  the  required  data  at  the 


present  or  any  future  time  could  be  obtained  by  rapid 
experimentation.  In  the  early  days  of  networks,  be- 
fore their  theory  had  been  well  worked  out,  a  minia- 
ture working  system  was  occasionally  found  to  be  a 
very  useful  device.  Distribution  systems  planned  on 
strictly  modern  lines,  however,  are  ordinarily  simple 
enough  to  be  computed  with  a  fair  degree  of  ease. 
In  the  case  before  us  complication  piled  on  complica- 
tion until  a  recourse  to  first  principles  became  a  very 
useful  procedure. 

The  first  important  discovery  was  that  the  feeders 
were  too  big  and  the  mains  too  small  for  the  best 
economy.  Then  the  drops  in  some  parts  of  the  system 
were  found  to  be  excessive,  from  the  standpoint  of 
regulation,  and  in  other  parts  too  small  for  maximum 
economy  of  copper.  All  these  pointed  the  way  to  the 
more  judicious  use  of  the  cables  which  were  at  com- 
mand so  as  to  equalize  and  steady  the  voltage  changes 
and  to  strike  the  best  possible  balance  between  loss 
of  energy  and  cost  of  copper  possible  for  the  condi- 
tions at  hand. 

A  miniature  system  layout  of  this  kind  gives  a 
very  excellent  opportunity,  too,  for  investigating  some 
things  which  are  not  readily  found  out  in  other  ways. 
For  example,  the  results  produced  by  the  wandering 
of  the  load  from  hour  to  hour  could  be  very  quickly 
analyzed,  a  matter  perhaps  more  important  in  a  rail- 
way system  than  in  the  case  at  hand,  but  easily  deter- 
mined in  either  case.  Again,  the  disturbance  pro- 
duced by  a  severely  fluctuating  motor  load  and  the 
proper  means  to  remedy  it  could  be  ascertained  very 
quickly  and  the  long  series  of  distribution  problems 
whicli  continually  turn  up  would  be  found  to  yield 
readily  to  the  same  treatment,  the  instructional  value 
of  which  is  as  great  as  its  practical  convenience.  It 
is  not  often  in  these  days  that  occasion  arises  for  the 
analysis  of  the  workings  of  a  big  and  complicated 
purely  direct-current  system.  Within  its  limitations 
the  miniature  distribution  affords  an  easy  way  of 
getting  at  fairly  close  approximate  results.  An  in- 
stallation  of  this  kind  would  be  very  instructive  in  an 
engineering  school,  both  for  exercise  in  problems  of 
computation  and  for  detailed  study  of  what  actually- 
does  happen  in  an  intricate  distribution,  under  con- 
ditions changeable  at  will  to  stimulate  any  ordinary 
or  even  accidental  circumstances  of  load. 


TOPICS  of  business  policy  and  com-  The  Coming  IsSUeS 
mercial  applications  in  connection 
with  the  returning  fall  business  of  central  stations, 
contractors,  dealers  and  manufacturers,  are  emphasized 
in  next  week's  Electrical  World,  the  commercial  num- 
ber for  August.  "Efficient  Employees  as  an  Element  in 
Costs"  is  the  subject  of  an  interview  with  S.  J.  Dill,  vice- 
president  of  the  United  Gas  &  Electric  Engineering  cor- 
poration, planned  for  that  number.  The  remarkable 
flood-lighting  equipment  of  the  world's  tallest  building, 
the  sixty-story  Woolworth  Tower,  New  York  City,  now 
permanently  installed  after  preliminary  experiments  ex- 
tending over  a  number  of  months,  is  the  subject  of  an 
illustrated  engineering  article.  An  experience  with  the 
electric  heating  of  a  private  dwelling  recounted  by  the 


designer  after  practical  observation  of 
the  equipment  extending  over  several 
winters,  offers  some  valuable  suggestions  for  those  who 
can  utilize  cheap  energy  for  this  purpose.  The  electrical 
equipment  of  an  up-to-date  family  hotel,  to  be  described 
in  the  same  Aug.  26  number,  points  out  the  many  uses 
for  electricity  in  the  modern  hostely.  Following  its  usual 
custom,  the  first  issue  of  the  Electrical  World  for  Sep- 
tember will  be  its  annual  fall  lighting  number,  with  lead- 
ing articles  recording  illumination  practice  and  recent 
progress  in  street  lighting.  The  second  number  of 
Electrical  Merchandising,  the  new  monthly  magazine 
which  extends  to  the  trade  the  editorial  service  of  the 
Electrical  World  organization,  was  issued  this  week 
under  date  of  Aug.  15. 
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Ihroniclc  of  Events 
f  the  Industry  and 
f  Important  Move- 
lents    in    the   Field 


NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


^.I.E.E.  COMMITTEE  APPOINTMENTS  BID  FOR  JOLIET  SITE  ACCEPTED 


'resident  Buck  Makes  Announcement  of  Chairmen 

Selected  and  Changes  Made  in  Technical 

Committees 

The  first  meeting  of  the  Board  of  Directors  of  the 
Lmerican  Institute  of  Electrical  Engineers  for  the 
dministrative  year  beginning  Aug.  1,  1916,  was  held 
1  New  York  on  Aug.  8.  President  Buck  announced  ap- 
ointments  on  various  Institute  committees  for  the  new 
ear. 

The  chairmen  of  the  committees  designated  are  as 
ollows:  Finance,  J.  Franklin  Stevens,  Philadelphia; 
ioard  of  Examiners,  Dr.  A.  S.  McAllister,  New  York; 
Iditing,  Prof.  W.  I.  Slichter,  New  York;  Meetings  and 
'apers,  L.  T.  Robinson,  Schenectady;  Sections,  Walter 
L.  Hall,  West  Lynn,  Mass. ;  Public  Policy,  Calvert  Town- 
;y.  New  York;  Development  of  Water  Powers,  John 
[.  Finney,  Washington;  Patent,  Ralph  D.  Mershon, 
Few  York;  U.  S.  National  Committee  of  International 
llectrotechnical  Commission,  Dr.  C.  0.  Mailloux,  New 
'ork.  Representatives  were  also  appointed  on  various 
3int  committees  and  other  bodies.  Additional  com- 
littees  of  the  institute,  it  was  announced,  will  be  ap- 
ointed  later. 

The  Board  elected  from  its  own  membership  Profs. 
:.  A.  Adams,  C.  E.  Skinner  and  Dr.  Harold  Pender,  to 
erve  upon  the  Edison  Medal  Committee  for  the  term 
f  two  years,  to  fill  the  places  of  members  whose  terms 
ad  expired. 

It  was  voted  to  rename  some  of  the  existing  technical 
ommittees  as  follows: 

Old  Name 


ransmission 


Railway 
ndustrial  Power 


electric  Lighting 
'rotective  Apparatus 
electrochemical 


New  Name 
Transmission  and  Distri- 
bution 
Traction    and    Transpor- 
tation 
Committee  on  Electricity 
for  Industrial  and  Do- 
mestic Use 
Lighting  and  Illumination 
Protective  Devices 
Electrochemistry      and 
Electrometallurgy 
lecords  and  Appraisals  Committee  on   Economics 

of  Properties  of  Electric  Service 

Upon  recommendation  of  President  Buck  and  the 
/leetings  and  Papers  Committee,  the  decision  made  at 
he  June  Board  meeting  to  hold  an  Institute  meeting  in 
Philadelphia  in  October  and  to  omit  the  usual  New  York 
neeting,  was  reaflfirmed. 

It  was  also  voted  to  hold  the  usual  November  meeting 
n  New  York,  and  an  Institute  meeting  in  Boston  in 
December,  omitting  the  New  York  meeting  that  month. 
n  each  case  the  Board  of  Directors  will  meet  on  the 
lame  date  and  in  the  same  city  in  which  the  Institute 
neeting  is  held. 

Upon  the  recommendation  of  the  Board  of  Examiners 
'ourteen  students  were  ordered  enrolled,  102  applicants 
vere  elected  as  associates,  five  were  elected  to  the  grade 
)f  member,  eighteen  were  transferred  to  the  grade  of 
nember,  and  two  were  transferred  to  the  grade  of  fel- 
ow. 


Governor  Dunne  of  Illinois  Acts  Favorably  on  Prop- 
osition Submitted  by  Sanitary  Dis- 
trict  of   Chicago 

At  a  final  conference  on  the  transfer  of  the  water- 
power  site  at  Joliet,  111.,  formerly  leased  to  the  Public 
Service  Company  of  Northern  Illinois  and  now  trans- 
ferred to  the  Sanitary  District  of  Chicago,  Governor 
Dunne  of  Illinois  decided  to  accept  the  cash  bid  of  the 
sanitary  district  in  preference  to  the  other  bid  of  the 
sanitary  district,  known  as  Alternate  B  and  mentioned 
in  Electrical  World  of  Aug.  5.  By  the  acceptance  of 
the  cash  bid  the  Governor  completed  a  twenty  years' 
lease  under  the  terms  of  which  the  sanitary  district 
will  pay  the  State  $15.01  per  horsepower  for  all  power 
developed.  The  sanitary  district  is  also  placed  under 
obligation  to  develop  the  present  flow,  amounting  to 
7000  hp.,  at  once. 

It  is  expected  at  the  oflftce  of  the  sanitary  district 
that  a  suit  will  be  instituted  enjoining  the  sanitary 
district  from  developing  the  water  power  on  the  ground 
that  its  charter  as  granted  by  the  State  Legislature  does 
not  permit  it  to  engage  in  such  work.  If  this  case  is 
decided  in  the  courts  favorably  for  the  sanitary  district, 
it  is  probable  that  active  work  on  the  development  can 
be  started  by  Jan.  1,  1917.  If,  however,  it  is  necessary 
for  the  sanitary  district  to  have  its  grant  from  the 
State  Legislature  changed,  the  time  for  beginning  active 
work  will  therefore,  of  course,  have  to  be  extended 
further  into  the  future. 


WINNERS  OF  ELECTRICAL 

WEEK  POSTER  CONTEST 

Society  for  Electrical  Development  Makes  Announce- 
ment   of    Successful    Design    Chosen 
Out  of  8oo  Submitted 

Winners  of  the  prizes  in  America's  Electrical  Week 
poster  contest  have  been  announced  by  the  Society  for 
Electrical   Development.     They  are  as   follows: 

First  prize  of  $1,000,  Harold  von  Schmidt,  San  Fran- 
cisco, Cal. 

Second  prize  of  $500,  John  A.  Bazant,'  Bronx,  N.  Y. 

Public  choice  prize  of  $300,  Vincent  Aderente,  New 
York  City,  N.  Y. 

Art  students'  prize  of  $200,  Edward  Staloff,  Jersey 
City,  N.  J. 

First  school  prize  of  $100,  Harold  H.  Kolb,,  Sommer- 
ville,  Mass. 

Second  school  prize  of  $50,  William  E.  McKee,  Jr., 
Hollywood,  Cal. 

Third  school  prize  of  $25,  Armand  Moreda,  Brooklyn, 
N.  Y. 

Fourth  school  prize  of  $15,  Ruth  M.  Jameson,  Buffalo, 
N.  Y. 

Fifth  school  prize  of  $10,  Edna  E.  Crowley,  Chicago, 
111. 

In  this  competition,  which  closed  June  1,  over  800 
posters  were  received  representing  over  $100,000  worth 
of  designs.  From  this  number  the  judges  were  in- 
structed to  choose  the  winners  of  all  but  the  public  choice 
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prize.  For  this  prize,  however,  the  judges  were  to 
select  a  limited  number  of  designs.  In  this  way  the 
Society  for  Electrical  Development  relieved  itself  en- 
tirely from  the  judgment  of  the  posters  and  placed  all 
the  responsibilities  in  the  selection  of  the  prizes  upon 
this  jury  of  awards,  which  was  composed  of  John 
Quincy  Adams,  secretary  of  the  Municipal  Art  Com- 
mission; Dr.  James  P.  Haney,  art  director  of  the  New 
York  high  schools;  Herbert  S.  Houston,  president  of 
the  Associated  Advertising  Clubs  of  the  World;  Arthur 
F.  Wiener,  president  of  the  International  Art  Service; 
P.  L.  Thomson,  advertising  manager  of  the  Western 
Electric  Company;  Henry  L.  Doherty,  president  of  the 
Society  for  Electrical  Development. 


FRUEAUFF  VIEWS  PUBLIC 

UTILITY  OUTLOOK 

Past  President  of  the  N.  E.  L.  A.  and  Doherty  Or- 
ganization     Head      Optimistic     as   to     the 
Growth  and  Future  of  the  Industry 

In  a  recent  issue  of  the  New  York  American  Frank 
W.  Frueauff,  past  president  of  the  National  Electric 
Light  Association  and  vice-president  of  Cities  Service 
Company,  gave  his  opinion  as  to  the  outlook  and  avenues 
of  possible  growth  in  public  utilities.    He  said: 

"Growth  in  electrical  power  includes  power  for  heat 
purposes.  Lighting  used  to  be  the  big  thing,  now  the 
power  business  is  leaving  it  behind.     Wherever  there 
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Winning  Designs  in  "America's  Electrical  Week"  Poster  Contest 

Center,   "The   Modern   Aladdin,"    first  prize  and  official   design   for  the  week  ;  upper  left  corner,  public  choice  prize  ;  lower  left  cor- 
ner, high  school  first  prize  ;  upper  right  corner,  second  prize  ;  lower  right  corner,  art  student's  prize. 


The  judges  were  unanimous  in  their  choice  for  the 
design  to  represent  the  week  shown  herewith  as  the 
central  figure.  Grouped  about  the  grand  prize  design 
are  reproductions  of  the  winner  of  the  people's  choice 
prize,  winner  of  the  second  prize,  winner  of  art  students' 
prize  and  winner  of  first  high  school  students'  prize. 

All  of  the  designs  which  were  selected  by  the  judges 
and  the  public  as  prize  winners,  of  course,  are  in  many 
colors,  particularly  the  ones  which  will  officially  repre- 
sent the  week.  While  many  other  designs  might  have 
been  more  attractive  in  the  original,  care  had  to  be 
taken  in  choosing  a  design  not  only  attractive  but  which 
could  easily  be  reproduced  in  colors. 

The  central  design  in  the  group  here  reproduced 
will  be  used  throughout  the  campaign  on  poster  stamps, 
window  and  car  cards,  lithographs,  bill  posters,  in 
newspapers,  magazines,  etc.  It  is  estimated  by  the 
society  that  it  will  be  reproduced  at  least  200,000,000 
times.  Next  week  the  society  will  send  out  a  booklet 
showing  in  colors  the  best  posters  submitted. 


is  an  elevator  to  be  lifted,  or  a  printing  press  run,  elec- 
tric power  is  stepping  in  to  do  the  work.  Electrical 
power,  eventually,  will  move  everything. 

"To  sell  electric  power,  in  days  not  long  past,  used 
to  be  a  matter  of  salesmanship.  Now,  with  a  central 
station  in  the  neighborhood  of  any  community  in  the 
country,  that  shows  signs  of  expanding,  electric  power 
is  being  sought  by  every  efficient  plant,  whatever  its 
nature. 

"Not  long  ago  central  stations  considered  themselves 
fortunate  to  have  a  30  to  35  per  cent  load  factor.  Now 
they  are  not  content  with  60  per  cent  and  are  looking 
toward  70  per  cent. 

"Tractions  will  always  be  good,  and  they  will  always 
grow,  but  the  rate  will  be  very  slow  matched  against 
that  in  the  power  field.  Trolley  lines,  too,  have  to  con- 
tend not  only  with  the  jitney,  but  with  the  privately 
owned  auto.  All  over  the  country  are  people  who  own 
cheap  cars,  and  they  cut  down  traction  revenues  enor- 
mously in  the  aggregate. 
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"What  has  helped  public  utility  growth  is  the  in- 
dustry's stable  earning  rate.  Business  depression  hasn't 
had  the  effect  on  utility  companies  it  has  had  on  indus- 
trial concerns.  As  a  result  investors  and  banks  are 
looking  much  more  favorably  toward  public  utility 
securities. 

"In  towns  throughout  the  country  the  growth  of  the 
power  load  has  outdistanced  the  growth  in  population. 
In  a  given  time  a  town  whose  population  has  increased 
10  per  cent  has  seen  the  power  load  of  the  nearby  cen- 
tral station  expand  around  50  per  cent. 

"Big  manufacturing  enterprises  have  all  they  can  do 
to  concentrate  on  the  production  of  their  particular 
products.  Take  the  Willys-Overland  plant  in  Toledo. 
That  company's  business  is  to  turn  out  cars  and  to  it 
they  devote  all  their  energies.  The  power  to  run  their 
plant  is  our  business  and  we  expend  all  our  energies  in 
supplying  that. 

"This  fall  should  witness  excellent  increases  in  power 
output  and  revenues  in  most  sections  of  the  country, 
and  from  the  power  inquiries  we  receive  this  expansion 
is  going  to  occur  in  places  where  war  orders  are  not  a 
factor." 


Chairman  Weed  on  Transmission  Line 
Easements 

At  a  recent  hearing  upon  a  petition  of  the  New  Eng- 
land Power  Company  before  the  Massachusetts  Gas  & 
Electric  Light  Commission,  Chairman  Weed  of  the  lat- 
ter briefly  discussed  the  relation  between  transmission 
line  easements  and  capitalization,  urging  the  impor- 
tance of  agreements  between  the  various  interests  in- 
volved in  such  cases  without  appeal  to  a  jury  award. 
Mr.  Weed  said  in  part:  "In  case  of  land  takings  for 
pole  or  tower  rights  such  as  this  is  leading  up  to,  I 
think  the  board's  general  attitude  is  that  a  company 
ought  to  pay  liberally  for  whatever  it  takes.  The  only 
reason  that  legislation  enabling  transmission  line  lo- 
cations to  be  secured  was  passed  was  because  it  became 
almost  impracticable  to  run  these  lines  across  country 
without  running  against  two  serious  difficulties:  first, 
the  absolute  refusal  of  some  land  owners  to  give  an 
easement  at  any  price,  and  second,  the  insistence  of 
others  on  a  price  which  made  the  total  cost  of  right-of- 
way  very,  very  expensive. 

"Xf  the  company  had  to  pay  that  total  cost  at  a  very 
excessive  figure,  the  burden  of  carrying  that  neces- 
sarily fell  upon  the  people  who  would  ultimately  use  the 
service,  and  it  is  because  it  is  a  public  use  and  for  the 
benefit  of  the  public  generally  that  such  a  line  is  run, 
that  the  Legislature  allowed  this  rather  qualified  exer- 
cise of  eminent  domain.  Under  the  circumstances  we 
feel  that  the  question  that  would  first  come  to  us  prob- 
ably, if  a  company  should  undertake  to  pay  very  exces- 
sive prices  for  easements  and  then  come  to  us  and  ask 
us  to  authorize  capital,  would  be  to  approve  such  ex- 
penditures; and  if  we  found  that  they  were  paying  ex- 
cessive prices,  I  think  we  should  decline  to  allow  capital 
for  anything  more  than  the  reasonable  value  of  the  right 
of  way,  so  the  companies  are  up  against  that  problem. 
Now  there  is  always  a  very  great  reason  on  both  sides 
for  adjusting  a  matter  of  this  sort.  Assuming  that  the 
easement  is  to  be  taken  through  eminent  domain,  then 
unless  the  landowners  or  trustees  can  agree  with  the 
company,  the  case  must  be  placed  before  a  jury  and 
its  award  accepted.  That  is  an  extreme  case  of  pro- 
cedure unless  there  is  a  pretty  substantial  sum  of  money 
involved.  It  is  expensive  to  both  sides,  and  with  a 
wide  margin  to  trade  upon  both  sides  ought  to  en- 
deavor to  meet  each  other  in  a  spirit  of  conciliation  and 
try  to  reach  a  trading  point." 


MERGER  OF  IDAHO 

HYDROELECTRIC  COMPANIES 

The  Idaho  Power  Company  Takes  Over  the  Impor- 
tant Systems  in  the  Southern  and  Western 
Parts  of  the    State 

A  merger  of  Southern  and  Western  hydroelectric 
power  systems  in  Idaho  has  been  perfected  in  the  incor- 
poration of  the  Idaho  Power  Company  with  a  capitali- 
zation of  $17,000,000.    Only  mere  legal  formalities  stand 


SHOSHONE   FALLS,    SNAKE   RIVER,    IDAHO 
(OVER    200    FT.    DIRECT    FALL) 

in  the  way  to  usher  out  the  Electric  Investment  Com- 
pany, which  was  organized  to  assist  in  perfecting  the 
combination  of  all  electric  power  plants  of  any  conse- 
quence in  the  extensive  electric  field  from  Blackfoot  on 
the  east  to  Huntington,  Ore.,  on  the  west,  with  the  ex- 
ception of  the  government  plants  at  Burley  and  Rupert. 
The  Boise  Valley  Traction  Company,  organized  some 
time  ago,  remains  the  same,  but  all  of  its  stock  is  held 
by  the  Idaho  Power  Company.  Articles  of  incorpora- 
tion of  the  latter  company  were  filed  with  the  Secretary 
of  State. 

While  organized  under  the  laws  of  the  State  of  Maine, 
the  Idaho  Power  Company  is  an  Idaho  institution. 
Twelve  of  its  sixteen  directors,  or  a  majority,  are  Idaho 
residents,  and  will  in  the  future  govern  its  affairs.    The 


SWAN    FALLS    POWER    PLANT,    SNAKE    RIVER,    IDAHO 

officers  and  directors  of  the  Idaho  Power  Company  are 
the  same  as  the  officers  and  directors  of  the  Electric 
Investment  Company.  Merged  into  the  Idaho  Power 
Company  are  the  Idaho-Oregon  Light  &  Power  Com- 
pany, the  Idaho  Railway,  Light  &  Power  Company,  the 
Idaho  Power  &  Light  Company,  the  Great  Shoshone  & 
Twin  Falls  Water  Power  Company,  the  Southern  Idaho 
Water  Power  Company,  the  Jerome  Water  Works  Com- 
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pany,  together  with  a  number  of  other  properties  which 
were  controlled  by  these  several  companies. 

The  Idaho  Power  Company  launches  on  its  control  of 
the  southern  Idaho  field  by  operating  in  every  city  and 
town  in  the  great  Snake  River  Valley,  except  those  two 
supplied  with  government  power.  It  controls  and  owns 
plants  at  American  Falls,  Shoshone  Falls,  lower  Salmon 
River  Falls,  Malad  River,  Swan  Falls,  Ox  Bow  and 
Horseshoe  Bend.  It  leases  the  Boise  Payette  Lum- 
ber Company's  plant  at  Barber,  the  United  States  recla- 
mation service  plant  on  the  Boise  River  and  the  Thou- 
sand Springs  Power  Company  plant  in  the  Hagerman 
Valley.  All  told  30,000  hydroelectric  horsepower  is  de- 
veloped through  plants  owned  or  leased. 

F.  F.  Johnson  of  Boise  is  president  of  the  Idaho 
Power  Company  and  William  T.  Wallace  vice-president 
and  general  manager.  Upon  these  two  men  largely  falls 
the  control  of  the  corporation's  affairs.  The  other  officers 
are:  Vice-president,  George  E.  Claflin,  New  York;  vice- 
president,  D.  F.  McGee,  New^  York;  secretary  and  as- 
sistant treasurer,  H.  H.  Burton,  Boise;  treasurer  and 
assistant  secretary,  E.  A.  Wetmore,  Boise;  assistant 
secretary  and  assistant  treasurer,  E.  P.  Summerson, 
New  York:  assistant  secretary  and  assistant  treasurer, 
A.  E.  Smith,  New  York. 


be  gradually  opened  consistent  with  conditions  and  busi- 
ness judgment,"  said  Manager  Wallace.  "There  has 
been  a  tremendous  scaling  down  of  obligations  through 
the  organization  of  the  Idaho  Power  Company,  which 
starts  out  with  very  modest  outstanding  obligations. 
The  result  is  that  this  company  will  be  in  a  position  to 
command  capital  and  expand  with  the  country.  The 
slashing  of  obligations  was  necessary  to  bring  such  a 
situation  about.  In  the  past  the  old  and  independently- 
operated  companies  had  to  stretch  their  credit  to  the 
limit,  and  it  became  exhausted.  The  Idaho  Power  Com- 
pany is  not  in  this  position,  but  starts  out  with  greatly 
reduced  obligations,  greater  credit,  and  is  in  a  position 
with  the  various  plants  operated  under  one  head  to  re- 
duce the  overhead  expenses  and  give  the  public  better 
service.  There  will  be  no  duplication  of  systems  and 
the  necessary  losses  that  are  bound  to  follow  such 
practice." 

ATTiTin)E  OF  Corporation  Toward  Public 

Mr.  Wallace  was  very  frank  in  expressing  the  atti- 
tude of  the  new  corporation  to  the  public  it  serves  and 
the  way  in  which  it  is  planned  to  meet  the  consumers 
half  way  or  better.  "The  time  when  a  corporation  such 
as  this  could  be  operated  independent  of  the  wishes  of 


BIRDSEYE  VIEW   OF   HORSESHOE   BEND    POWER   PLANT,    PAYETTE   RIVER,   IDAHO 


The  executive  committee  and  board  of  directors  fol- 
lows: Executive  committee:  George  E.  Claflin,  G.  M. 
Dahl,  F.  F.  Johnson  and  E.  R.  Tinker.  Directors:  C.  C. 
Anderson,  Boise;  H.  C.  Baldridge,  Parma;  George  A. 
Bremer,  Jerome;  George  E.  Claflin,  New  York;  J.  W. 
Cunningham,  Boise;  G.  M.  Dahl,  New  York;  H.  F. 
Dicke,  Boise;  James  Duckworth,  Blackfoot;  H.  J.  Fail- 
ing, Twin  Falls;  F.  F.  Johnson,  Boise;  O.  G.  F.  Mark- 
hus,  Boise;  D.  W.  Standrod,  Pocatello;  E.  R.  Tinker, 
New  York;  E.  A.  Van  Sicklin,  Weiser;  William  T.  Wal- 
lace, Boise;  E.  A.  Wetmore,  Boise. 

Statement  of  General  Manager  Wallace 

"It  is  the  business  policy  of  the  Idaho  Power  Com- 
pany to  provide  capital  for  development  of  additional 
power  as  the  field  requires,  to  meet  all  demands  and  to 
keep  just  ahead  of  developments  so  that  the  field  may 


the  general  public  is  past,"  he  said.  "There  are  but 
isolated  cases  where  this  attitude  is  now  assumed  by 
public  service  owners  and  managers.  It  has  always 
been  our  business  policy  in  the  past,  as  it  will  be  in  the 
future,  to  deal  with  the  public  fairly  and  squarely. 
The  public  demands  good  service  at  reasonable  rates. 
It  is  our  desire  to  furnish  both.  As  a  public  utility 
deals  with  the  public,  it  must  observe  the  rights  of  the 
public.     That  most  certainly  is  our  intention." 

The  incorporation  of  the  Idaho  Power  Company  is 
the  result  of  a  period  of  evolution  in  electrical  matters 
in  southern  Idaho  which  has  been  in  progress  since  1907 
and  1908  up  to  the  present  time.  Many  separate  and 
independent  companies  entered  this  field,  which  gave 
excellent  promises  of  development.  Money  from  the 
East  was  spent  by  the  thousands.  Fields  were  developed 
in  advance  of  their  settlement  or  that  the  business  war- 
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ranted.  There  was  duplication  of  systems  and  cut- 
throat competition.  The  inevitable  followed — failures 
and  other  financial  ditliculties.  To  clear  the  situation 
the  Electric  Investment  Company  was  created  to  bring 


CONCRETE-LINED    TUNNEL    AT    OXBOW    POWER    PLANT, 
SNAKE  RIVER 

about  a  combination  of  the  duplicating  companies. 
Gradually  this  company  merged  company  after  company 
of  the  larger  type  until  the  incorporation  of  the  Idaho 
Power  Company,  which  in  turn  succeeded  it. 


Method  of  Producing  Corundum 

A  method  has  been  devised  by  John  Davenport,  of 
Brighton,  Mass.,  Patent  No.  1,192,394,  for  producing 
corundum  from  the  waste  product  or  finely  pulverized 
ore  of  garnet  works.    The  "garnet  flour,"  obtained  as  a 


CORUNDUM    FURNACE 

by-product  when  separating  the  crystallized  garnet  from 
the  crushed  quartz  containing  ore,  is  mixed  with  a  re- 
ducing agent,  such  as  carbon,  and  by  means  of  the  elec- 
tric furnace,  not  only  is  the  abradant  corundum  obtained 
but  also  a  ferro-silicon  alloy  which  is  useful  in  steel 
manufacture. 


WATER  POWER  RESOURCES 

OF  THE  WINNIPEG  RIVER 

Department  of  the  Interior  of  Canada  Issues  Report 
Showing    Present    and    Prospective    Develop- 
ments and  Their  Commercial  Significance 

The  Dominion  Water  Power  Branch  has  just  issued 
a  report  covering  its  investigations  of  the  water  power 
resources  of  the  Winnipeg  River,  one  of  the  large  rivers 
of  Canada.  These  investigations  were  commenced  about 
four  years  ago,  under  the  advice  of  two  consulting  en- 
gineers eminent  in  water  power  practice,  John  R.  Free- 
man of  Providence,  R.  I.,  and  J.  B.  McRae  of  Ottawa, 
Canada,  and  have  been  continuously  under  way.  J.  T. 
Johnston,  chief  hydraulic  engineer  of  the  Water  Power 
Branch,  has  had  immediate  direction  of  the  investiga- 
tions and  is  the  author  of  the  report,  which  is  very 
interesting  from  both  historical  and  engineering  stand- 
points. 

The  engineering  and  economic  aspects  of  the  river  for 
water  power  are,  now,  of  great  industrial  interest,  and 
a  cursory  examination  of  Mr.  Johnston's  report  shows 
that  there  is  no  locality  in  Canada  that  is  more  for- 
tunately situated  in  respect  to  water  power  than  is  the 
Province  of  Manitoba,  particularly  the  city  of  Winnipeg. 
Chapter  VI  of  the  report  covers  in  detail  the  compre- 
hensive system  of  hydroelectric  and  power  development 
by  which  it  is  proposed  that  the  power  resources  of  the 
river  will  be  developed  to  their  maximum  advantageous 
use. 

The  report  shows  that  there  will  eventually  be  as 
much,  if  not  more,  power  available  from  the  Winnipeg 
River  than  is  now  being  developed  at  Niagara.  The 
city  of  Winnipeg  and  the  Province  of  Manitoba  have, 
therefore,  in  the  potential  powers  of  the  Winnipeg^ 
River,  an  assurance  and  guarantee  of  future  industrial^ 
commercial  and  municipal  growth. 

The  investigations  of  M^hich  this  report  is  the  result 
were  carried  on  by  the  Department  of  the  Interior, 
primarily  for  administrative  purposes.  The  work  has 
covered  a  period  of  five  years,  and  at  a  total  cost  of 
approximately  $70,000,  Expert  and  experienced  engi- 
neering advice  was  obtained  at  the  inception  and 
throughout  the  investigations.  Moreover,  the  govern- 
ment has  spent  over  $104,000  in  purchasing  properties 
along  the  Winnipeg  River  from  private  parties,  which 
were  required  for  power  purposes.  The  water  power 
regulations  under  which  these  water  powers  are  admin- 
istered are  thought  by  the  Department  of  the  Interior 
of  Canada  to  be  fair  and  reasonable  to  the  owners,  the 
developers  and  the  users  of  the  water  powers. 

The  investigations  show  that  at  nine  distinct  power 
sites,  by  means  of  storage  easily  and  cheaply  accom- 
plished at  the  Lake  of  the  Woods,  at  Lac  Seul  and  other 
lakes  in  the  Province  of  Ontario,  it  is  possible  and 
economically  feasible  to  develop  over  418,000  continu- 
ous twenty-four-hour  horsepower,  all  within  75  miles 
of  the  city  of  Winnipeg,  and  within  feasible  transmis- 
sion distance  of  all  commercial  centers  of  the  present 
settled  portions  of  the  province. 

Of  the  nine  possible  power  sites  on  the  Winnipeg" 
River,  there  are  three  now  under  development,  repre- 
senting a  total  power  capacity  of  200,000  twenty-four- 
hour  horsepower.  One  site  is  completely  developed  by 
the  Winnipeg  Electric  Railway  Company  on  the  Pinawa 
Channel,  and  produces  about  28,000  hp.  Another  site 
at  Point  du  Bois  Falls,  developed  by  the  city  of  Winni- 
ueg  produces  at  the  present  time  about  25,000  contin- 
uous horsepower,  but  is  capable  of  extensions  to  a 
maximum  of  77,000  twenty-four-hour  horsepower  .  De- 
velopment at  the  third  power  site  at  Great  or  du  Bonnet 
Falls,  having  a  maximum  possible  development  of  95,000' 


August  19,  1916 


ELECTRICAL    WORLD 


361 


twenty-four-hour  horsepower,  is  about  to  be  commenced 
by  the  Winnipeg  River  Power  Company, 

There  is,  therefore,  at  the  present  time  about  53,000 
continuous  horsepower  produced,  and  transmitted  for 
use  in  and  around  the  city  of  Winnipeg,  which  can,  with 
the  two  present  plants,  be  increased  to  200,000  twenty- 
four-hour  horsepower. 

The  six  remaining  power  sites  are  under  the  control 
of  the  Dominion  government,  and  can  furnish  a  fur- 
ther amount  of  twenty-four-hour  power  to  a  maximum 
extent  of  218,000  hp. 

In  addition,  there  are  several  important  power  sites 
on  the  Winnipeg  and  English  Rivers  within  the  Province 
of  Ontario,  which  are  within  easy  transmission  distance 
of  Winnipeg. 


Lower  Power  Rates  for  135  Illinois  Towns 

The  Public  Service  Company  of  northern  Illinois  has 
made  changes  in  its  "Rate  C  for  large  light  and  power 
service,"  which  will  effect  an  annual  saving  of  approxi- 
mately $38,000  for  its  consumers.  The  change  affects 
practically  all  of  the  company's  power  customers  in  its 
135  towns.  It  has  been  stated  that  the  reduction  is 
merely  evidence  of  a  continuation  of  the  company's  ex- 
isting policy  to  reduce  its  rates  as  rapidly  as  the  con- 
dition of  the  business  will  warrant. 

In  the  schedule  which  was  previously  in  effect  the 
company's  demand  charges  were: 

$3.20  per  month  per  kw.  for  the  first  20  kw. 
$2.20  per  month  per  kw.  for  the  next  30  kw. 
$2.00  per  month  per  kw.  for  the  excess  of  50  kw. 

The  energy  charges  which  were  an  additional  charge 
for  all  electricity  used  were: 

6  cents  per  kw.-hr.  for  first  2000  kw.-hr.  per  month. 

3  cents  per  kw.-hr.  for  next  3000  kw.-hr.  per  month. 

1.1  cents  per  kw.-hr.  for  next  25.000  kw.-hr.  per  month; 

0.9  cent  per  kw.-hr.  for  next  70,000  kw.-hr.  per  month. 

0.7  cent  per  kw.-hr.  for  excess  of  100,000  kw.-hr.  per  month. 

The  maximum  demand  was  measured  by  instruments 
and  was  based  on  thirty-minute  intervals.  The  discount 
for  prompt  payment  was  10  per  cent  of  the  energy 
charge  and  the  minimum  charge  was  50  cents  per 
month  per  horsepower  connected. 

Under  the  new  schedule  the  demand  charges  have 
been  made  as  follows: 

$2.50  per  month  per  kw.  for  first  50  kw. 
$2.00  per  month  per  kw.  for  next  450  kw. 
$1.50  per  month  per  kw.  for  excess  of  500  kw. 

The  energy  charge  under  the  new  schedule  in  addi- 
tion to  demand  charges  are: 

5  cents  per  kw.-hr.  for  first  1000  kw.-hr.  per  month. 

3  cents  per  kw.-hr.  for  next  2000  kw.-hr.  per  month. 

2  cents  per  kw.-hr.  for  next  2000  kw.-hr.  per  month. 

1  cent  per  kw.-hr.   for  next  25,000  kw.-hr.  per  month. 

0.8  cent,  per  kw.-hr.  for  next  70,000  kw.-hr.  per  month. 

0.6  cent  per  kw.-hr.  for  next  400,000  kw.-hr.  per  month. 

0.5  cent  per  kw.-hr.  for  excess  of  500,000  kw.-hr.  per  month. 

It  is  of  particular  interest  to  note  that  the  maximum 
demand  under  the  new  rate  will  be  determined  in  ac- 
cordance with  the  following  table  and  not  entirely  by 
instruments  as  was  previously  the  case. 

Where  installation  is  under  10  hp.   (only  one  motor)  ...  85  per  cent 

Where  installation  is  under  10  hp.  (more  than  one  mo- 
tor)      75  per  cent 

Where  installation  is  from  10  hp.  to  50  hp.  (both  in- 
clusive,  irrespective  of  number  of  motors) 65  per  cent 

Where    installation    is    over     50    hp.     (irrespective    of 

number  of  motors) 55  per  cent 

The  company  reserves  the  right,  however,  to  measure 
the  maximum  demand  by  maximum-demand  instru- 
ments, and  the  customer  shall  have  the  right  upon  re- 
quest to  have  the  maximum  demand  determined  by 
maximum-demand  instruments.  In  case  the  maximum 
demand  is  determined  by  maximum-demand  instru- 
ments, the  maximum  demand  in  any  month  shall  be  the 


average  number  of  kilowatts  indicated  or  recorded  in 
the  thirty-minute  interval  in  such  month  in  which 
the  consumption  of  electricity  is  greater  than  in  any 
other  thirty-minute  interval  in  the  month;  provided, 
that  in  the  case  of  hoists,  elevators,  welding  machines, 
furnaces  or  other  installations  where  the  use  of  elec- 
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MAP   SHOWING  THE   135   COMMUNITIES   SERVED   BY   THE   PUBLIC 
SERVICE   COMPANY  OF   NORTHERN   ILLINOIS 

tricity  is  intermittent  or  subject  to  violent  fluctuation, 
the  company  reserves  the  right  to  base  the  customer's 
maximum  demand  upon  a  five-minute  instead  of  a  thirty- 
minute  interval  and  to  require  the  customer  to  provide, 
at  its  own  expense,  suitable  equipment  to  reasonably 
limit  such  intermittence  or  fluctuation. 

The  prompt  payment  discount  has  been  made  3  per 
cent  of  the  total  charge  and  no  change  was  made  in  the 
minimum  charge. 


New  Transmission  System  to  Connect 

Twenty-five  Nebraska  Towns 

Robert  B.  Basham,  who  was  formerly  connected  with 
the  Insull  interests  and  later  with  the  McKinley  in- 
terests on  light  and  power  projects  in  the  Middle 
West,  has  completed  arrangements  in  Chicago  for 
financing  a  transmission  company  in  northeastern  Ne- 
braska. The  new  concern,  which  as  yet  has  not  been 
named,  will  be  capitalized  at  $300,000.  Present  plans 
do  not  contemplate  the  erection  of  a  power  plant. 
Negotiations  are  now  under  way  for  purchasing  power 
from  one  of  three  available  sources.  The  transmission 
system  as  it  has  already  been  planned  will  comprise 
166  miles  of  transmission  line  passing  through  twenty- 
five  towns  with  an  aggregate  population  of  20,000.  In 
these  towns  franchises,  options  and  tentative  whole- 
sale contracts  have  already  been  secured.  Among  the 
towns  to  be  supplied  are:  Winslow,  Hooper,  Scribner, 
Snyder,  Dodge,  Howell,  Clarkson,  Leigh,  Creston,  Hum- 
phrey, Cornlea,  Lindsay,  Newman  Grove,  Albion,  West 
Point,  Uehling,  Oakland,  Lyons,  Bancroft,  Rosalie, 
Walthill,   Pender,  Thurston,  Emerson  and  Wakefield. 
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MINIATURE   REPLICA    OF    EDISON    THREE-WIRE    SYSTEM    USED    TO    STUDY    COPPER    DISTRIBUTION, 
VOLTAGE    REGULATION    AND    VARIATION    IN    MAINS 


A  Method  of  Studying  Edison  Distribution  Systems 

How  an  Investigation  Was  Conducted  to  Determine  the  Most  Economical  Distribution  of 

Copper,  Best  Points  to  Connect  Feeders,  and  Number  of  Bus  Voltages  by 

Use  of  Miniature  Distribution  System 

By  C.  E.  Bennett 


FOR  a  large  system  it  is  usually  impracticable  to 
calculate  the  potentials  which  will  exist  at  various 
points  in  a  distribution  network  under  varying  loads 
or  to  secure  enough  graphic  voltage  and  current  charts 
to  permit  comparing  an  actual  Edison  three-wire  sys- 
tem with  an  ideal  one.  Therefore,  when  the  writer,  as 
electrical  engineer  of  a  large  electric-service  company, 
was  called  upon  to  recommend  how  the  copper  should 
be  distributed  to  serve  most  economically,  where  the 
feeders  should  tap  the  network  and  how  many  bus  volt- 
ages should  be  used,  he  adopted  what  was  considered 
the  most  expedient  method,  that  of  duplicating  the  actual 
system  in  miniature  and  studying  this  under  different 
conditions. 

Owing  to  the  incomplete  records  which  were  available 
on  the  load  and  on  the  size  and  location  of  cables,  it 
was  necessary  first,  however,  to  make  a  complete  survey 
of  the  system  and  correlate  the  load  records  which  were 
available.  Since  cable  tags  were  lacking  in  most  cases, 
and  as  there  was  no  other  way  of  identifying  most  of 
the  cables  due  to  their  irregular  arrangement  in  the 


manholes,  the  entire  system,  including  manholes,  sub- 
ways and  cables,  had  to  be  mapped  out  and  the  records 
finally  matched  up  to  permit  drawing  the  entire  dis- 
tribution system.  In  many  of  the  manholes  the  cables 
were  under  mud  or  water,  in  which  cases  the  holes  had 
to  be  cleaned  out  before  work  could  be  started.  To 
facilitate  mapping  the  position  of  the  cables,  and  later 
permanently  recording  it  for  ready  reference,  forms 
like  those  of  Figs.  1  and  2  were  used.  So  that  the 
records  might  be  kept  up  to  date,  employees  of  the 
underground  departments  were  provided  with  similar 
forms  of  Fig.  3  on  which  to  indicate  changes.  It  may 
be  noted  that  any  cable  passing  through  several  man- 
holes may  be  identified  by  its  position  on  the  developed 
walls  of  the  manhole.  Every  splice  or  other  connection 
between  cables  and  junction  boxes  was  likewise  shown 
on  the  cards,  as  well  as  all  service  from  the  network. 
The  location  of  the  manholes  with  respect  to  curb  lines, 
condition  of  the  holes  and  cables,  and  description  of  the 
circuits  were  also  recorded  on  the  forms. 

Maps   showing  the   exact  layout  of   the   duct   lines, 
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feeders  and  mains  as  well  as  the  service  connections 
were  also  kept  in  loose-leaf  form  in  a  large  binder,  a 
page  of  which  is  reproduced  in  Fig,  4.  This  sheet,  it 
may  be  noted,  bears  a  map  of  the  buildings  along  the 
street,  the  duct  lines  installed  in  the  streets  and  various 
information  regarding  the  manholes  and  cables  installed 
in  the  ducts.  Three  transparent  sheets  were  made  to 
fold  over  this  main  sheet  and  to  show  the  positions  of 
the  Edison  feeders,  alternating-current  cables,  tele- 
phone lines,  Edison  mains  and  service  connections  there- 
from respectively.  Tracings  drawn  to  a  smaller  scale  of 
the  duct  lines  throughout  the  city  were  also  filed  in  the 
binder  in  such  form  that  they  might  be  removed  and 
used  in  making  blueprints.  All  of  the  manholes  were 
systematically  numbered,  the  numbers  being  shown  on 
the  pages  already  referred  to,  as  well  as  on  the  manhole 
charts,  so  that  after  a  cable  was  located  in  a  certain 
manhole  its  exact  position  in  the  duct  line  might  be 
determined  by  referring  to  the  manhole  chart  of  the 
proper  number. 

Analyzing  Loads  for  Block  Demands 

Other  things  which  had  to  be  determined  before  the 
miniature  system  could  be  constructed  were  the  exact 
values  of  the  connected  loads,  also  what  part  of  the 
various  loads  might  be  connected  simultaneously  and 
where  the  center  of  demand  for  each  block  might  be 
assumed  to  exist.  To  determine  this  information  the 
total  connected  load  of  every  customer  supplied  with 
power  from  the  Edison  system  and  the  actual  power 
consumed  by  each  during  November  and  December  were 
obtained  from  the  contract  department  of  the  company. 
Conditions  during  November  and  December  were  de- 
sired since  the  heaviest  loads  occur  during  these  months. 
Curves  plotted  from  the  connected  load  were  then  com:- 
pared  with  the  station  load  curves  to  obtain  an  idea 
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of  the  ratio.  Load  curves  were  also  obtained  for  a  num- 
ber of  large  buildings  where  the  connected  loads  were 
relatively  large  to  determine  what  proportions  lighting 
and  motor  demands  were  of  the  total.  These  ratios 
were  then  tested  by  using  them  as  a  basis  for  figuring 
the  monthly  energy  consumptions  and  the  results  com- 
pared with  the  consumption  figure  furnished  by  the  con- 
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tract  department.  It  was,  of  course,  impossible  to  find 
figures  that  would  satisfy  every  account,  but  the  fol- 
lowing ratios  were  finally  adopted  after  many  trials: 
Lighting  demands,  1(5  2  3  per  cent  of  connected  load; 
motor  demands,  25  per  cent  of  connected  load.  These 
figures  represented  the  average  demand  for  the  si.xteen- 
hour  period  between  8  a.  m.  and  12  o'clock  midnight. 
By  using  these  factors,  the  total  demand  of  each  block 
was  computed  from  the  respective  connected  loads.  Be- 
fore the  loads  could  be  distributed  over  the  network, 
however,  it  was  necessary  to  calculate  the  demand  on 
each  manhole.  The  magnitudes  of  the  loads  and  the 
points  of  application  were  then  indicated  graphically  as 
shown  in  Fig.  5. 

Method  of  Constructing  Miniature  System 

With  the  information  regarding  the  size  and  location 
of  cables,  and  magnitude  and  location  of  power  demands, 
the  construction  of  the  miniature  system  was  started. 
It  was  facilitated  by  pasting  a  large  map  (drawn  to  the 
scale  of  100  ft.  =  1  in.)  of  the  direct-current  distribut- 


would  fiow  through  them.  Miniature  busbars  corre- 
sponding to  those  at  the  various  stations  were  attached 
at  a  convenient  place  back  of  the  layout  and  feeders  run 
from  the  positive  leg  through  knife-switches  to  the 
various  tap-in  points  in  the  network. 

Voltage  was  impressed  on  the  miniature  system 
through  a  lamp-bank  rheostat  so  that  it  would  be  pos- 
sible to  vary  the  total  current  to  correspond  to  the  total 
load  on  the  actual  system  at  different  hours  of  the  day. 
Since  the  resistance  of  the  system  had  been  made  equal 
to  the  actual  system  and  the  cross-section  of  conductors 
made  1/1200  of  the  cables  represented,  the  current  had 
to  be  kept  within  proportionate  limits.  For  convenience 
in  taking  readings  1/1000  of  the  actual  voltage  was 
therefore  impressed  on  the  miniature  system.  Thus 
the  potential  drop  in  volts  between  any  points  on  the 
actual  system  could  be  determined  by  reading  the  milli- 
volt drop  between  the  corresponding  points  on  the 
miniature  system. 

Losses  in  the  mains  were  determined  as  follows :  The 
station  load  curve  for  a  peak  load  day  was  analyzed  and 


f 
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FIGS.   5,   6   AND   7 — METHOD  OF  INDICATING   MAGNITUDE  AND  POINT   OP   APPLICATION    OF   LOADS,  VOLTAGE   VARIATIONS   AND   REGU- 
LATION   WITH    ONE   AND   TWO-VOLTAGE   BUSBARS    RESPECTIVELY 


ing  district  on  a  flat  board  of  soft  wood  and  driving 
nails  partly  into  the  board  at  the  points  where  manholes 
were  located.  Then  to  represent  the  cables,  small  wires 
were  strung  between  the  nails  and  soldered  to  their 
tops.  Where  the  cables  ran  through  a  manhole  with- 
out interconnecting  with  others,  the  wires  representing 
them  were  separated  from  each  other  and  the  nail  heads 
by  insulation.  The  wires  were  made  of  such  size  that 
the  resistance  between  any  manholes  would  be  the  same 
as  that  of  the  corresponding  cable  represented.  This 
was  accomplished  by  using  wires  having  1/1200  of  the 
cross-section  of  the  actual  cables.  Thus  to  represent  a 
500,000-circ.  mil  cable,  a  No.  24  wire  was  used. 

A  network  of  wire  was  then  fastened  to  the  lower 
side  of  the  board  to  represent  the  neutral  of  the  system 
and  offer  as  nearly  an  equipotential  surface  as  possible. 
Between  this  and  the  miniature  cables  at  the  points  of 
demand  determined  as  explained  previously,  coils  of 
german  silver  were  then  connected  to  represent  the 
loads.  The  resistances  of  these  coils  were  made  such 
that  1/1200  of  the  current  demanded  by  the  actual  loads 


the  average  currents  calculated  for  the  sixteen-hour 
period  between  8  a.  m.  and  12  o'clock  midnight,  and 
also  for  the  following  eight-hour  period.  One-thou- 
sandth of  this  current  was  then  allowed  to  flow  in  the 
miniature  system  and  the  milli-volt  drop  between  the 
station  bus  and  280  points  of  the  network  observed. 
The  averages  of  these  readings  were  then  multiplied  by 
the  average  currents  supplied  to  the  system  during  the 
corresponding  period.  The  sum  of  these  results  thus 
gave  the  daily  loss  during  the  annual  peak,  so  the  per- 
centage loss  was  found  by  dividing  by  the  daily  input. 

Copper  Distribution  in  Feeders 

In  the  case  of  the  feeder  system,  quite  opposite  from 
the  network  system,  the  amount  of  copper  which  should 
be  installed  depends  not  on  the  drop,  but  on  the  eco- 
nomics of  the  layout.  This  is  true  because  any  drop, 
within  reasonable  limits,  can  be  compensated  for  by 
varying  the  power-house  bus  voltage  and  operating 
feeders  of  different  length  from  different-potential  bus- 
bars.   Therefore  only  enough  copper  should  be  installed 
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in  feeders  to  make  the  annual  charge  against  the  feeder 
system  a  minimum  for  the  load  to  be  transmitted.  This 
total  charge  is  made  up  of  the  annual  interest  and  sim- 
ilar charges  against  investment  and  the  value  in  dollars 
of  the  energy  lost  in  the  feeders  annually.  Conse- 
quently, for  the  case  under  consideration,  curves  were 
plotted  from  actual  calculations  showing  the  value  of 
the  energy  which  would  be  lost  per  year  in  the  feeders 
with  different  amounts  of  copper  installed  and  with 
various  loadings.  The  unit  value  of  energy  lost  in 
cables  was  taken  as  $0.0075  per  kilowatt-hour,  since  this 
was  approximately  the  cost  of  energy  at  the  switchboard. 
In  addition  straight-line  curves  were  plotted  to  repre- 
sent the  annual  charge  against  the  investment.  One 
line  is  plotted  to  show  relation  between  overhead  charges 
and  amount  of  copper  when  interest  at  6  per  cent  only 
is  considered.  The  other  curves  indicate  conditions 
when  2  or  4  per  cent  respectively  are  allowed  for  depre- 
ciation. The  cost  of  copper  was  assumed  at  47  cents, 
the  approximate  value  of  the  size  of  cable  which  could 
be  used  most  advantageously  for  this  layout. 

Since  the  ordinates  of  the  hyperbolic  curves  indicate 
the  value  of  energy  lost  per  year  with  different  weights 
of  copper,  and  the  ordinates  of  the  straight  lines  indi- 
cate the  interest  and  depreciation  charge  on  the  invest- 
ment, their  sum  or  the  total  charge  is  a  minimum  when 
the  two  components  are  equal.  Thus  the  most  econom- 
ical weight  of  copper  for  a  certain  load  and  overhead 
charge  is  indicated  below  the  intersections  of  the 
straight  and  hyperbolic  lines.  From  a  comparison  of 
these  values  with  the  actual  weights  of  copper  installed 
in  the  feeders  it  was  found  that  an  excessive  amount  of 
metal  was  used  in  the  feeders.  Furthermore,  the  exist- 
ing loss  was  only  about  half  the  most  economical  loss. 
In  other  words,  the  feeder  copper  was  not  being  worked 
most  advantageously. 

Feeding  System  from  Different- Voltage  Busbars 

To  study  the  distribution  of  copper  in  the  mains  of 
the  network  similar  tests  to  those  made  to  determine 
the  losses  were  conducted  on  the  miniature  layout.  The 
potential  differences  between  various  points  were  meas- 
ured and  the  results  plotted  graphically  beside  each  cir- 
cuit on  a  distribution  map  for  comparison  with  the  cable 
sizes.  One  of  the  maps  on  which  the  voltage  differences 
have  been  indicated  is  shown  in  Fig.  6.  The  distance 
between  the  outside  lines  represent  to  scale  the  drop 
during  peak  load  and  the  distance  between  the  inside 
ones  the  drop  during  light  load,  the  distance  between 
these  two  sets  of  lines  being  the  actual  variation  in 
voltage  during  the  twenty-four-hour  period.  These 
charts  were  valuable  in  showing  the  relative  drop 
throughout  the  system  and  illustrate  very  well  that  it 
is  impossible  to  effectually  compensate  for  this  drop  by 
simply  varying  the  bus  voltage.  For  instance,  if  the  bus 
voltage  is  raised  to  compensate  for  drop  in  one  locality, 
the  voltage  at  all  other  points  is  correspondingly  in- 
creased so  the  actual  potential  difference  between  points 
on  the  network  remains  unchanged.  This  graphical 
representation  also  served  to  show  that  operating  the 
feeders  from  different  voltage  busbars  would  correct 
the  conditions  considerably,  and  also  make  these  feeders 
share  a  greater  portion  of  the  load.  The  effect  that 
such  operation  would  have  on  the  voltage  differences 
was  studied  by  making  another  series  of  tests  with  the 
miniature  system  fed  from  two  different-voltage  bus- 
bars, one  bus  being  maintained  at  15  volts  higher  than 
the  other.  The  effect  is  shown  by  Fig.  7,  in  which  it 
may  be  noticed  that  the  width  cf  the  shaded  areas  be- 
tween lines  has  been  considerably  reduced  and  the 
voltage  variation  over  the  entire  system  likewise 
improved. 


Readings  obtained  from  the  miniature  system  were 
checked  by  connecting  graphic  voltmeters  at  various 
points  in  the  network.  The  information  thus  obtained 
in  connection  with  that  obtained  from  the  miniature 
system  was  employed  in  estimating  the  approximate 
average  voltage  at  various  points  during  different  loads. 
In  a  general  survey  of  conditions  after  this  was  done, 
it  was  noticed  that  the  voltage  differences  between  dif- 
ferent points  on  the  system  were  as  great  as  9.2  per 
cent  and  the  regulation  as  poor  as  8.7  per  cent,  whereas 
they  should  not  have  exceeded  5  and  3  per  cent  re- 
spectively. These  observations  indicated  that  in  some 
places  cables  were  of  insufficient  size.  This  condition 
was  no  worse  than  existed  because,  as  previously  pointed 
out,  there  was  an  enormous  excess  of  copper  in  the 
feeders.  If  some  of  the  metal  in  these  could  have  been 
redistributed  properly  through  the  mains  the  conditions 
might  have  been  remedied. 

By  conducting  tests  on  the  miniature  system  and 
operating  the  stations  with  double  buses  during  peak 
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loads,  it  was  shown  that  the  voltage  variation  over  the 
city  could  be  reduced  to  approximately  6.5  per  cent  and 
the  regulation  to  1.6  per  cent  without  altering  the  dis- 
tribution of  copper.  It  was  shown,  however,  that  with 
the  insufficient  amount  of  copper  in  the  mains  the  de- 
mand on  each  feeder  was  limited  to  the  small  network 
surrounding  its  terminus.  Tests  showed  that  the  exist- 
ing cables  could  be  operated  at  current  densities  more 
proportional  to  their  sizes  by  changing  the  tap-in  points 
of  some  feeders. 

In  conclusion,  the  writer  believes  this  arrangement  of 
a  miniature  layout,  although  it  may  not  give  identical 
or  parallel  conditions  with  the  exact  system  which  it  is 
supposed  to  reproduce,  will  give  relative  comparisons, 
and  should  be  valuable  as  a  means  of  checking  up 
from  time  to  time  additions  to  and  changes  for  electric 
railway  or  Edison  systems  where  direct-current  is  used. 

If  this  layout  were  made  with  extreme  care  and  on 
the  side  of  a  wall  approximately  10  ft.  x  15  ft.,  quite 
accurate  results  could  be  obtained.  By  having  a  port- 
able milli-voltmeter  convenient,  it  is  possible  to  solder 
on  additional  feeders  at  different  points  and  then  read 
off  with  ease  the  change  in  potential  drop.  The  writer 
found  this  to  be  a  most  interesting  study,  and  some  of 
the  readings  obtained  by  experiment  were  even  dupli- 
cated in  the  original  layout. 

Another  advantage  of  this  method  is  that  potential 
readings  can  be  obtained  at  any  part  of  the  distribution 
experiments,  when  it  is  impossible  to  cut  into  the  cables 
at  any  point  along  the  line  without  great  expense  and 
inconvenience. 
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Mechanical  Strength  of  Copper  Wire  Splices 

Analysis  of  Comparative  Tests  to  Determine    Relative   Strength    of   Splices    with    Different 
Grades  of  Copper  and  the  Ability  of  Conductors  to  Stand  Injury  and  Vibration 

By  E.  R.  Shepard 


TIIP]  Bureau  of  Standards  has  recently  made  a 
number  of  special  transmission  line  studies  in  at- 
tempting to  prescribe  suitable  sags  in  line  conduc- 
tors which  would  at  once  meet  the  requirements  for 
proper  unit  stresses  under  the  maximum  assumed  load- 
ing conditions  and  also  provide  reasonable  assurance 
against  their  blowing  together  in  the  wind.  A  dilemma 
was  encountered  where  the  smaller  sizes  of  wire  com- 
monly used  in  line  construction  were  concerned  in  mod- 
erately long  spans.  The  only  escape  from  this  dilemma 
appeared  to  be  through  the  use  of  medium  and  hard 
drawn  copper  wire.  The  proposal  to  exclude  the  smaller 
sizes  of  soft  drawn  copper  from  long  spans  and  from 
locations  involving  special  hazards  met  with  consider- 
able opposition  by  transmission  companies  on  the  ground 


I 


No.  6.  WP  Copper  Medium 


BrvkklngStrenglh 

Continuous 

1135  lbs 

WU  Splice 

Mot  sotderccl 

449" 

WU  Splice 

'  SoldercU 

751  •• 

WU  Splice 

Solth-ml 

1077  >• 

Sleeve  Splice 

1035  • 

n  No. 4.  WP  Copper.  Medium 

Continuous 


WU  Splice 

Sofderrd 


^■"^^^"■^■■^""■^     WUSplice 


Sleeve  Splice 


Breaking  Sffcii<j/f I 

1632  lbs 
1428- '• 

1465  " 

1S40" 


m 


No. 6.  Bare  Coppep,.Medium 


llOG.lbs. 

578  •• 
1006" 

960  • 
1004 


[¥ 


No 4.  Bare  Copper,  Medium 


"^t^ 


^■B- 


CoiiUimous 


W.tl.  Splice 

Not  soldered 


WUSplice 

Soldered 

I  Sleeve  Splice 
Sleeve  Splice 


Brcukiiuj  6lifii<j/li 

1772  lbs 
604" 

1702  • 

87a" 
1430  " 


RESULTS  OF  TESTS  FOR  BREAKING  STRENGTH  OF 
COPPER  WIRE  SPLICES 


that  medium  wire  is  difficult  to  handle,  does  not  lend 
itself  well  to  the  making  of  splices  and  taps  and  is  more 
easily  broken  by  rough  handling  and  vibrations  on  the 
line  than  is  soft  wire.  The  claim  is  made  by  some  op- 
erating companies,  and  is  apparently  a  belief  generally 
accepted,  that  medium  and  hard  drawn  wire  has  in 
reality  only  a  hard  shell  and  that  the  interiors  of  such 
wires  are  comparatively  soft.  It  is  further  stated  that 
slight  injuries  such  as  frequently  occur  when  making 
splices  and  tying  in  conductors  destroy  the  continuity 
of  this  hard  shell  or  casing  and  often  result  in  the 
early  failure  of  the  wires  under  service  conditions. 

Investigation  has  revealed  the  fact  that  the  greater 
part  of  the  weatherproof  wire  used  in  this  country  is 
soft  drawn  and  few  if  any  of  the  manufacturers  carry 
any  but  this  grade  in  stock.  A  few  companies  reported 
using  medium  wire  for  all  classes  of  work  with  no  par- 
ticular difficulty  encountered  in  the  making  of  splices 
or  otherwise.  Some  companies  use  medium  wire  for 
primaries  and  soft  copper  for  secondaries  and  service 
wires,  while  others  use  what  is  supplied  by  the  manu- 
facturers and  ask  no  questions.  This  lack  of  uniformity 
among  the  users  of  wire  and  the  contradictory  evidence 
regarding  the  properties  of  the  several  grades  led  to 
an  investigation  of  the  various  points  in  question. 

Tests  were  made  on  the  mechanical  strength  of  West- 
ern Union  and  sleeve  splices  and  an  investigation  was 
made  to  determine  the  relative  hardness  of  the  surface 
and  interior  of  different  grades  of  copper  as  well  as 
their  ability  to  withstand  injury  and  vibration.  A  num- 
ber of  the  splices  tested  were  made  up  by  operating 
companies  in  different  parts  of  the  country  for  this  pur- 
pose but  the  great  majority  of  them  were  made  up  at 
the  Bureau  of  Standards.  Typical  samples  from  over 
one  hundred  tests  were  selected  as  representative  and 
mounted  for  exhibition.  These  are  shown  in  the  ac- 
companying illustrations  I  to  VII.  The  tension  tests 
were  made  on  a  vertical  Olsen  testing  machine  which 
was  capable  of  being  easily  read  to  within  a  pound  or 
two. 

Tension  Tests  on  Copper  Splices 

In  illustration  I,  specimens  of  No.  6  medium  wire  are 
shown.  The  full  section  of  the  wire  broke  at  1135  lb., 
or  51,100  lb.  per  square  inch.  A  Western  Union  splice 
without  solder  broke  at  449  lb.,  showing  very  little 
strength  unless  the  splice  is  soldered.  The  next  two 
specimens  are  Western  Union  splices  made  up  very 
similarly  "but  one  was  heated  in  the  soldering  process  to 
a  very  much  higher  temperature  than  the  other.  One 
broke  at  751  lb.  at  a  point  close  to  the  splice  where  the 
effect  of  the  heat  had  annealed  it.  The  other  wire  was 
not  heated  to  such  a  high  temperature  and  went  to  1077 
lb.,  nearly  the  full  strength  of  the  wire.  A  sleeve  splice 
failed  at  about  the  same  as  the  soldered  splice,  1035, 
which  is  practically  the  full  strength  of  the  wire. 

Hard  drawn  wire  or  medium  wire  will  anneal  at  about 
250  deg.  C,  or  perhaps  something  under  that  tempera- 
ture if  held  there  for  some  time.  Solder  will  flow 
somewhere  in  the  neighborhood  of  190  deg.  C.  There  is 
a  margin  which  is  not  very  great,  some  50  or  60  deg.  C, 
in  which  soldering  can  be  done  without  any  serious  in- 
jury to  the  wire. 

The  failure  of  a  soldered  joint  occurs  not  in  the  joint 
itself  but  usually  just  outside  of  the  splice  where  the 
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wire  has  been  overheated.  If  this  weak  section  is  kept 
below  the  annealing  temperature  a  strong  splice  will 
result  even  though  the  middle  region  of  the  splice  be 
heated  to  a  much  higher  temperature.  If  the  soldering 
can  be  confined  to  the  middle  region  of  the  wire  and  not 
extended  to  the  end  turns  which  contribute  little  or  no 
strength  to  the  splice,  a  stronger  joint  will  be  obtained 
with  less  injury  to  the  leading-in  wires  as  well  as  with 
a  saving  of  time  and  material. 

All  of  the  soldered  splices  tested  were  made  up  with 
a  blow  torch.  Pouring  from  a  ladle,  however,  is  not  so 
likely  to  overheat  the  wire  and  this  method  is  exclusive- 
ly used  by  some  companies. 

A  second  and  similar  illustration  shows  splices  in 
No.  4  medium  wire.  The  full  section  broke  at  1632  lb., 
or  49,800  lb.  per  square  inch.  Two  Western  Union 
splices  went  to  1428  and  1465  lb.  In  one  of  these  the 
wire  broke  about  8  in.  outside  of  the  splice,  which  may 
have  been  due  to  some  injury  there.  Neither  one  was 
injured  very  much  by  the  high  temperature.  A  sleeve 
splice  failed  at  1540  lb.  or  about  95  per  cent  of  the  full 
strength  of  the  wire.  It  requires  from  three  to  three 
and  one-half  turns  in  the  sleeve  to  secure  this  high  per 
cent  of  strength. 

The  third  illustration  shows  No.  6  wire,  which  was 
supplied  by  one  of  the  manufacturers  and  said  to  con- 
form to  the  maximum  requirements  for  medium  copper, 
namely,  56,000  lb.  per  square  inch  for  that  size.  The 
strength  of  the  full  section  is  1106  lb.,  or  53,700  lb.  per 
square  inch.  A  Western  Union  splice  without  solder 
broke  at  578  and  with  solder  at  1006  lb.  Two  sleeve 
splices  broke  at  960  and  1004  lb.  The  latter  was  sand- 
papered, that  is,  the  wires  were  sandpapered  before 
they  were  inserted  in  the  sleeve.  It  was  found  that  in 
every  case  where  the  wires  were  sandpapered  before 
inserting  them  in  the  sleeve  a  greater  strength  was 
obtained,  particularly  on  greasy  bare  wires. 

The  fourth  illustration  shows  No.  4  wire,  said  by  the 
manufacturer  to  conform  to  the  maximum  requirements 
for  medium  hard  drawn  copper.  The  strength  of  the 
full  section  was  1772  lb.,  604  that  for  the  splice  with- 
out solder,  and  1702  for  the  splice  with  solder,  which  is 
only  slightly  below  that  of  the  full  section.  Two  sleeve 
splices  went  to  870  and  1430  lb.  The  best  one  had  been 
sandpapered.  The  value  of  sandpapering  the  wires  has 
been  questioned  by  some  persons,  but  apparently  there 
is  some  little  difference,  particularly  if  the  sleeves  are 
not  twisted  up  very  tightly.  If  we  twist  the  sleeves 
sufficiently  it  is  perhaps  not  necessary  to  sandpaper  the 
wire.  Neither  of  the  sleeve  splices  shown  in  this  illus- 
tration had  been  twisted  sufficiently  to  secure  their 
maximum  strength. 

The  fifth  illustration  shows  No.  6  hard  drawn  wire. 
The  strength  of  the  full  section  was  1326  lb.,  or  62,000 
lb.  per  square  inch.  Two  soldered  joints  broke  at  782 
and  1222  lb.  The  former  had  been  heated  to  a  higher 
temperature,  though  not  very  much  higher  than  the 
one  that  broke  at  1222  lb.  In  the  small  sizes  it  is  very 
easy  to  overheat  the  wires  and  great  care  must  be  exer- 
cised. The  larger  wires  conduct  the  heat  away  better 
and  are  not  so  liable  to  be  overheated.  Two  sleeve 
splices  broke  at  1168  and  1217  lb.  Both  of  them  had 
been  sandpapered.  Sleeve  splices  with  proper  care  can 
be  made  to  develop  practically  the  full  strength  of  the 
wire  or  within  a  few  per  cent  of  the  full  strength. 

Illustration  No.  6  shows  several  samples  on  which 
some  tests  were  made  to  determine  the  effect  of  nicking 
and  otherwise  reducing  the  section  of  the  wires.  The 
first  specimen  is  a  soft  copper  wire  which  broke  at  35,150 
lb.  per  square  inch.  The  second  was  turned  down  to 
155  mils  from  205  mils  and  it  broke  at  36,200  lb.  per 
square  inch.  The  object  of  this  test  was  to  see  if  the 
machining   had   a   hardening   effect   on    it.      The   unit 


strength  after  turning  was  a  little  greater.  It  is  pos- 
sible that  there  is  a  hard  surface  put  on  by  the  machine 
tool  and  it  was  preferred  to  use  the  etching  process 
rather  than  the  machining  on  other  specimens. 

A  No.  6  wire  which  was  etched  down  with  acid  from 
165  to  143  mils  broke  at  63,200  lb.  per  square  inch.  The 
corresponding  figure  for  the  full  section  is  62,000  so 
that  it  had  been  raised  from  62,000  to  63,200  by  taking 
off  the  outer  shell,  showing  that  the  unit  strength  of 
the  core  is  a  little  greater  than  that  of  the  full  section. 
This  difference,  however,  may  be  due  to  observational 
errors  in  obtaining  the  diameter  of  the  specimens.  These 
experiments  were  continued  on  No.  2/0  trolley  wire, 
hard  drawn,  where  similar  results  were  obtained.  Il- 
lustration No.  7  shows  these  specimens. 

From  these  tests  we  would  judge  that  the  core  of  the 
wire  is  just  as  hard  as  the  shell.     To  substantiate  this 
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Dr.  Merica  of  the  Metallurgical  Division  made  some 
microscopic  examinations  of  these  wires.  His  results 
show  absolutely  no  difference  in  the  grain  structure 
across  the  section  of  any  one  wire,  but  widely  different 
structures  between  wires  of  different  sizes  and  grades. 

In  order  to  determine  the  effect  of  injury  and  vibra- 
tion on  wires  a  vibrating  machine  was  built  and  some 
vibration  tests  were  made  on  a  number  of  wires.  We 
have  not  gone  very  far  with  this  but  hope  to  continue 
the  investigation  at  a  later  date.  The  machine  holds  a 
piece  of  wire  rigidly  at  one  point.  The  other  end  of 
the  wire  runs  over  a  pulley  2  ft.  from  the  fixed  end  and 
a  50-lb.  weight  is  hung  to  it  so  that  the  wire  is  at  a 
tension  of  about  50  lb.  A  motor  is  belted  to  a  cross- 
head  which  lifts  the  wire  or  vibrates  it  at  the  center 
point  about  600  double  vibrations  per  minute,  giving 
it  an  amplitude  of  about  2  in.  The  wire  fits  in  between 
two  spools  tightly  to  give  a  smooth  vibration. 

Tests  were  made  on  No.  6  wire,  typical  samples  of 
which  are  shown  in  illustration  No.  8.  A  number  of 
tests  were  made  on  each  grade  so  that  these  figures  do 
not  represent  one  test  but  the  average  of  a  number  of 
tests.  There  was  a  fair  agreement  between  the  tests, 
but  not  a  particularly  close  agreement  in  all  cases.  Soft 
drawTi  wires  withstood  4700  vibrations  before  failure. 
Medium  wires  withstood  a  little  more,  5160  vibrations 
and  like  the  soft  wires  failed  at  a  point  where  the  de- 
flection was  the  greatest.  The  hard  wire,  which  is  the 
very  hardest  wire  we  could  obtain,  failed  at  7090  vi- 
brations, nearly  twice  the  number  for  soft  wire. 


Similar  tests  were  then  made  on  wires  which  were 
nicked  or  injured.  The  wires  were  all  nicked  with  a 
gage  file  to  exactly  the  same  depth,  0.02  in.,  %  in.  from 
the  fixed  end.  The  swinging  of  wires  on  the  line  would 
naturally  break  them  at  the  insulator  or  the  splice  near 
the  insulator,  where  the  nick  occurred,  which  corre- 
sponds to  the  point  of  injury  on  these  wires.  The  soft 
wires  broke  with  an  average  of  840  vibrations.  The 
medium  wires  withstood  4400  vibrations,  not  very  much 
less  than  before  their  injury,  and  one  of  the  wires  tested 
broke  at  the  point  of  maximum  deflection  instead  of 
at  the  nick.  The  hard  wires  went  to  7040,  slightly  be- 
low what  they  stood  before  being  nicked,  and  in  several 
cases  broke  at  the  point  of  maximum  deflection  rather 
than  at  the  nick.  On  the  average,  however,  it  broke 
at  the  nick  before  it  would  break  at  the  central  point. 
From  these  incomplete  experiments  which  we  have  con- 
ducted to  date  it  would  appear  that  for  simple  vibra- 
tions the  harder  the  wire  the  better  it  will  stand  up. 
Soft  wire  seems  to  crystallize  very  quickly.  It  is  rea- 
lized that  it  is  not  always  the  simple  vibration  that 
determines  the  life  of  the  hard  drawTi  wire.  If  a  hard 
wire  is  kinked  and  an  attempt  is  made  to  remove  the 
kink,  the  wire  will  break,  while  soft  wire  will  not. 

While  hard  and  medium  wire  may  in  some  respects  be 
objectionable  for  general  line  use,  it  is  believed  that  the 
experiments  here  recorded  demonstrate  that  there  are 
no  serious  limitations  to  its  use.  It  has  fewer  disad- 
vantages and  soft  copper  more  disadvantages,  than 
have  generally  been  recognized. 


Analysis  of  Frequency  in  Oscillatory  Circuits 

A  New  Method  of  Determining  the  Frequencies  and  Coupling 

Co-efficients  in  Coupled  Oscillatory  Circuits 

By  Prof.  G.  W.  0.  Howe 


WHEN  two  separate  circuits,  each  consisting  of  a 
condenser  and  an  inductance  in  series,  are 
coupled — that  is,  brought  into  such  relative 
positions  that  an  alternating  current  in  one  causes  the 
induction  of  electromotive  force  in  the  other — an  oscil- 
latory discharge  in  one  circuit  will  set  up  oscillations  in 
the  other  circuit.  If  the  two  circuits  are  previously 
tuned — that  is,  adjusted  until  they  have  the  same  natu- 
ral frequency — it  might  on  first  thought  be  expected  that 
no  other  frequency  would  enter  into  the  phenomenon. 
It  is  well  known,  however,  that  on  one  of  the  condensers 
being  discharged  through  its  inductance  the  oscillation 
is  built  up  in  the  other  circuit  until  that  in  the  first 
circuit  is  reduced  to  zero,  all  the  energy,  except  that 
unavoidably  lost,  having  been  transferred  from  one  cir- 
cuit to  the  other.  The  second  circuit  now  takes  over  the 
role  of  the  primary  circuit  and  builds  up  the  oscilla- 
tion in  the  original  circuit  until  the  remaining  energy 
has  been  restored,  when  the  process  begins  de  novo. 

Described  herewith  is  a  simple  method  of  determining 
the  frequencies  of  the  two  oscillations  which  together 
give  the  phenomenon  of  the  beats.  The  method  depends 
on  the  fact  that  these  frequencies  are  independent  of 
the  initial  conditions  of  the  discharge.  The  question  as 
to  whether  the  secondary  circuit  is  carrying  current 
or  not,  or  whether  the  secondary  condenser  is  charged 
or  uncharged  at  the  moment  when  the  primary  dis- 
charge commences,  is  important  in  determining  the  am- 
plitudes and  phases  of  the  oscillations,  but  cannot  af- 
fect their  frequencies  or  their  decrements,  which  de- 
pend solely  on  the  constants  of  the  circuits.  If,  now, 
the  initial  conditions  can  be  so  chosen  that  the  ampli- 


tude of  one  of  the  oscillations  is  reduced  to  zero,  the 
other  oscillation  will  run  its  course  without  beats. 

Consider,  in  the  first  place,  two  identically  similar 
circuits  consisting  of  a  condenser  of  capacity  C  and  an 
inductance  L;  let  each  circuit  have  a  total  effective  re- 
sistance R,  and  let  the  two  circuits  be  magnetically 
coupled  owing  to  a  mutual  inductance  M  between  them. 
Let  the  two  condensers  be  equally  charged  and  simul- 
taneously discharged  in  such  a  direction  that  the  mu- 
tual inductance  increases  the  effective  self-inductances. 
The  discharge  will  occur  identically  in  the  two  circuits, 
which  are  practically  equivalent  to  a  single  circuit  of 
capacity  C'  =  2C,  inductance  L'=  (L  +  M)/2,  and  re- 
sistance R'  =  R/2,  as  shown  in  Fig.  1. 

If  we  put  M/L  =  k,  and  therefore  U —  (1  +  A;)  L/2, 
we  see  that,  whereas  either  circuit  alone  has  a  fre- 
quency /  =  00/27:,  where 


R 


""^V^""'^^  =  2L' 
the  two  circuits  oscillating  together  in  this  manner  have 
a  common  frequency  /'  =  a)727t,  where 


The  second  term  under  the  root  is  so  small  that  we 
may  usually  put 


\/l  +  A: 


or  even  w  = 


Vl  +  A; 
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Fig.  1 — Case  of  Two  Identical  Circuits 
which   are   coupled 
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Fig.   2 — Case  Where  Secondary  Condenser  Is       Fig.      3 — Case     Where      Circuits      Are 
Assumed  Equally  and  Oppositely  Charged  Coupled   by   Condensers 


If  now  the  two  condensers  be  simultaneously  dis- 
charged, as  before,  but  with  the  direction  of  the  dis- 
charge reversed  in  one  of  the  circuits,  so  that  the  mu- 
tual inductance  has  the  effect  of  reducing  the  effective 
self-inductances,  the  two  circuits  will  again  oscillate 
side  by  side  without  any  transfer  of  energy  from  one 
to  the  other.  The  two  circuits  act  practically  as  one 
with  a  joint  inductance  L"  equal  to  (L  —  M)/2  or 
(1  —  k)L/2.  The  frequency  of  the  oscillatory  dis- 
charge is  now  /"  =  a)"/27t  where 


or  approximately 


vs 


k      {1  —  k)- 


or  even     co 


VI  — fc'  Vl  — 'c 

From  the  formulas  for  v/  and  w"  it  can  be  shown  that 


k 


o>''  +  w' 


Like  the  frequencies,  the  damping  constants  of  the 
oscillations  are  unaffected  by  the  initial  conditions.  In 
the  first  case 

,  _R^  _         R  _     tt 

~2L' ~2L(1  + A:)  ~l  +  fc 

and  the  logarithmic  decrement 


In  the  second  case 
R" 


R 


and 


2L"     2L(l  —  k) 

a"              5 
S"  =  -—  = 

/"      VI- 


k 


If  the  initial  potential  difference  to  which  the  con- 
densers are  charged  be  V,  then  for  either  circuit  alone 
the  discharge  current  is  given  by  the  equation 
.       V       .    .       . 

I  =  — r£-"^  Sin  (Jit. 


X    = 


£-"''  sin  M't  = 


(jiLyl  -\-  ic 


t"''  sin  (j/i 


In  the  first  case  this  becomes 
V 

and  in  the  second  case 

V 

i"  =  —^ —  ■  6"°"^  sin  <si"t. 

oiLVl  —  k 

The  ordinary  case  occurring  in  practice,  in  which  the 
secondary  circuit  is  free  from  charge  or  current  at  the 
moment  of  discharge,  may  be  looked  upon  as  the  super- 
position of  the  two  special  cases  considered  above.  The 
secondary  condenser  may  be  imagined  to  be  equally  and 
oppositely  charged,  thus  giving  no  resultant  charge. 
Both  of  these  fictitious  charges  are  assumed  to  be  re- 
leased at  the  same  moment  as  the  charge  in  the  primary 
condenser.  The  latter  may  also  be  looked  upon  as  made 
up  of  two  equal  charges,  but  of  the  same  sign,  each  half 
corresponding  to  one  of  the  fictitious  secondary  charges. 
This  is  shown  in  Fig.  2,  where  the  currents  and  charges 
corresponding  to  the  first  case  are  marked  I  and  those 
corresponding  to  the  second  case  are  marked  II.  The 
current  in  either  circuit  at  any  moment  is  the  resultant 
of  i'  and  i"  at  that  moment. 


Hence 


2a)  Z/ 


-°-'^  sin  isi't 


sin 


and 


Vl  +  « 


VI 


Y    ^t~°-'^  sin  (o'f 


g-a"(  siji  ^^"l 


tc 


IT  ) 

) 


2a)L\     Vl  +  fc  VI 

It  will  be  seen  that  the  component  oscillation  which 
has  the  higher  frequency  has  the  greater  initial  ampli- 
tude, greater  damping  constant  and  greater  logarithmic 
decrement,  the  latter  being  proportional  to  frequency. 

It  is  not  necessary,  however,  to  assume  that  the  two 
circuits  are  identical;  they  may  have  different  values 
of  C,  L  and  R,  so  long  as  they  have  the  same  natural  fre- 
quency and  the  same  decrement.  If  C,  =  nC^,  then 
L,  =  Ljn  where  n  is  any  number  whatever.  If  all  volt- 
ages in  the  secondary  circuit  are  l/V^  of  those  in  the 
primary,  the  currents  will  be  in  the  inverse  ratio  and 
the  energy  in  each  circuit  will  be  the  same,  as  will  be 
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Fig.  4 — Case  Where  Coupling  Condenser 
Is  Divided   into  Two  Equal   I'arts 


aCc 


c. 


{\-o)  Cc 


Km^  ^Ml/^ 


Fig.  5 — Case  Where  Coupling  Condenser 
Is  Divided  into  Two  Unequal  Parts 


Fig. 


6 — Case    Where    There    Is    No    Galvanic 
Connection    Between    Two    Circuits 
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also  the  rate  of  eiieriiy  dissipation.  There  will  then  be 
no  exchange  of  energy  between  the  two  circuits,  and 
the  phenomena  will  occur  as  in  the  cases  considered. 
The  same  method  may  be  applied  to  determine  the 
coeflicient  of  coupling  in  the  case  of  circuits  coupled  by 
means  of  condensers.  In  Fig.  3  the  condenser  Cr  is 
common  to  the  two  circuits  and  carries  a  current  which 
is  the  resultant  of  the  primary  and  secondary  currents. 
If  now  the  condensers  C\  and  C",  are  equal,  and,  since 
the  circuits  are  tuned,  the  inductances  L,  and  L..  also 
equal,  the  problem  is  very  simple.  If  the  two  circuits 
were  separated  and  each  given  a  half  of  Cc,  as  shown 
in  Fig.  4,  they  would  have  the  same  frequency  w',  and, 
as  we  assume,  the  same  decrement.  If  the  two  con- 
densers C\  and  C/  were  equally  charged  as  indicated  in 
the  figure  and  simultaneously  discharged,  the  potential 
difference  across  each  half  of  the  coupling  condenser 
would  be  the  same  at  every  moment  and  consequently  the 
two  halves  could  be  joined  without  affecting  the  oscilla- 


.6 


Ctl 


-^e- 


c, 


Fig.   7 — Case  Where  Condensers  C'l  and  Ca  Are  Charged  to 
Different  Potentials 

tory  discharge  in  any  way.  If  the  two  halves  are  joined, 
Fig.  3  and  Fig.  4  are  identical.  Iri  the  actual  arrange- 
ment the  total  capacity  of  either  circuit  alone  is 
C.Cc/(C^'  +  Cc),  whereas  the  total  capacity  of  either  cir- 
cuit in  Fig.  4  is  C/Cr/2(C/+  ^^Cc).  Since  the  induc- 
tance is  unchanged,  the  frequencies  are  inversely  pro- 
portional to  the  square  root  of  the  capacities,  and  it 
can  be  easily  shown  that 


Jl  + 


C_^ 


where  C  is  the  total  capacity  of  either  circuit  alone  and 
u)  is  2i:  times  its  natural  frequency. 

If  the  charge  of  one  of  the  condensers  C\  or  C\  in 
Fig.  3  be  reversed,  then  on  simultaneous  discharge  we 
shall  have  C\C'.^L^  and  L,.  in  series  and  no  current  will 
pass  through  Cc,  which  is  connected  across  two  ppints  of 
equal  potential.  The  total  inductance  is  L,-\-  L„  =  2L, 
and  the  total  capacity  C//2.     In  this  case  we  have  then 

C 

c7' 

From  the  well-known  formula  found  above  for  the 
coupling. 


=   0.^1-^ 


it  is  found  that 


k  = 


"-CT-C, 


C\ 


When  the  two  circuits  are  not  identical  the  problem  is 
more  difficult  since  the  coupling  condenser  must  not  be 
divided  into  two  equal  parts  as  in  Fig.  4,  but  into  two 
unequal  parts  such  that  the  two  circuits  thus  formed 
have  the  same  natural  frequency. 

Let  the  necessary  division  be  as  in  Fig.  5 — viz.,  aCc 
in  the  primary  circuit  and  (1  —  a)Cc  in  the  secondary. 
In  Fig.  3  let  LjL,  =  C./C,  =  n,  where  C,  =  C,Cc/ 
{C,  +  Cc)   and  a  -  C\Cc/(C\  +  Cc) . 

After  splitting  the  coupling  condenser  between  the 
two  separate  circuits,  the  resultant  capacities  must  still 


be  in  the  same  ratio,  since  LyL^  is  unchanged  and  the 
two  circuits  are  to  have  the  same  natural  frequency. 
Therefore 

_  C\aCa  C\il  —  a) Cc 

C\-]-aC'c^         C',+  (l  — a)Cc' 

By  substituting  for  C\  and  C\  their  values  in  terms  of 
C,  and  C,  and  putting  C,  =  nC^  this  reduces  to 

—  1  zt  y/n~ 

a  = — . 

n —  1 

This,  then,  is  the  fraction  of  the  capacity  Cc  which 
must  be  included  in  the  primary  circuit  if  the  two  sepa- 
rate circuits  are  to  have  the  same  frequency.  To  find 
the  value  of  this  common  frequency,  we  have 


C, 


=  1  + 


or 


C\aCc/ iC\  + aCc) 


Cc 


In  obtaining  this,  we  have  employed  the  positive  sign 
for  \'n  in  the  formula  for  a.  If  we  use  the  negative 
sign  we  get  the  formula  for  w",  viz.. 


-<-^) 


From  the  formula       k  = 


we  get  for  the  coefficient  of  coupling  k  = 


yc,c] 

Cc 


In  taking  the  negative  sign  for  V^  we  are  making 
use  of  a  mathematical  abstraction  which  has  no  phys- 
ical counterpart,  since  it  requires  the  capacity  Cc  to  be 
divided  into  two  parts,  one  positive  and  the  other  nega- 
tive, e.g.,  2.5Cc  and  —  1.5  Cc.  The  negative  capacity 
increases  the  capacity  C\  when  placed  in  series  with  it. 
Since  no  dielectric  is  known  which  polarizes  in  the 
opposite  direction  to  the  applied  electric  force,  negative 
capacities  are  impossible  and  the  second  arrangement 
with  the  natural  frequency  /"  =  isi" /2iz  cannot  be  realized 
experimentally. 

The  same  method  may  be  applied  to  another  arrange- 
ment of  capacity  coupling — viz.,  that  shown  in  Fig.  6. 
Here  there  is  no  galvanic  connection  between  the  two 
circuits,  the  only  link  being  the  dielectric  of  the  two 
coupling  condensers  with  a  joint  capacity  of  Ce- 
ll the  condensers  C^  and  C^  are  charged  as  shown  in 
Fig.  7,  but  the  primary  to  a  potential  difference  n  times 
that  of  the  secondary,  the  quantities  will  be  the  same  in 
the  two  condensers,  and  since  the  frequencies  and  the 
decrements  are  the  same,  the  currents  will  be  equal  at 
every  moment.  An  equipotential  surface  AB  drawn 
from  the  connecting  wire  at  A  would  pass  between  the 
plates  of  the  coupling  condenser,  but  would  be  n  times 
as  far  from  the  left-hand  as  from  the  right-hand  plate. 
If  the  equipotential  surface  AB  be  occupied  by  an  in- 
finitely thin  conducting  plate,  it  is  evident  that  the 
oscillatory  system  on  either  side  of  it  may  be  considered 
alone,  without  regard  to  that  on  the  other  side. 
For  the  coefficient  of  coupling 

,       Cc  —  C 
k  = 


Cc  +  C 

The  method  here  described  has  the  advantage  of 
mathematical  simplicity,  but  the  disadvantage  of  re- 
quiring the  two  circuits  to  be  tuned  and  of  the  same 
decrement.  The  former  is  of  little  importance  since  in 
practice  the  cases  which  arise  are  usually  those  in  which 
the  circuits  are  tuned.  With  regard  to  the  latter,  it 
should  be  pointed  out  that  the  assumption  usually  made 
is  that  the  circuits  have  no  damping,  so  that  the  present 
method  substitutes  a  possible  special  case  which  may 
often  arise  for  an  impossible  special  case. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Mainfenanee  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Angle-Iron  Dead-End  Cross  Arms  Consid- 
ered Well  Worth  Their  Cost 

On  all  primary  line  and  some  secondary  line  dead- 
end poles,  the  Marion  (Ind.)  Light  &  Heating  Company 
uses  2V2-in.  by  2'2-in.  by  5/16-in.  by  5-ft.  angle-iron 
cross  arms.  The  Marion  company  purchases  the  iron 
and  has  it  drilled  in  a  local  shop  for  a  %-in.  through 
bolt  and  for  V2-in.  J-bolts  at  standard  N.  E.  L.  A. 
spacings.    These  arms  cost  $1.35  each,  drilled. 

The  fittings  used  with  these  arms  are  No.  2672  Locke 
strain  insulators  guaranteed  to  withstand  a  4000-lb. 
strain,  Yz-in.  J-bolts  and  %-in.  guy  thimbles.  The  J- 
bolts  are  bolted  into  the  holes  in  the  arms  and  hold  the 
Locke  insulators  in  the  hook  of  the  J.  The  thimbles 
are  used  at  the  outer  ends  of  the  insulators  to  eliminate 
short  bends  in  the  line  wires.  The  insulators  cost  the 
company  about  36  cents  each,  the  J-bolts  cost  3.5  cents 
each  and  the  thimbles  cost  3  cents  each.  The  material 
for  a  dead-end  arm  with  this  sort  has  been  found  some- 
what more  expensive  than  other  forms  of  equipment, 
but  the  construction  is  considered  enough  better  to 
warrant  the  extra  cost. 


UNIT  CONSTRUCTION  COSTS  PER  MILK  TOR  TWO  100,000  VOI.T  TRANSMISSION 
LINES  USING  NO.  0  COPPER  CONDUCTORS 


Construction  Costs  for  Two  100,000- Volt 

Montana  Transmission  Lines 

The  data  of  the  accompanying  table  show  a  compari- 
son of  the  unit  costs  of  building  two  transmission  lines 
which  use  the  same  size  of  line  conductors  and  the  same 


Wood  Pole  Line 


Pole  structures 

No.  0  copper  wire 

Ground  wire 

Telephone  line 

Insulators , 

Cross  arms , 

Hardware 

Line  switches 

Creosote  treatment 

('learinK 

HauliuK 

DisKiiiK 

Framing 

Settint; 

Stringing  wire 

Guying 

Guarding 

Survey ". 

Camp 

Tools 

Roads 

Hospital,  injuries  and  damages 
Injuries  during  construction... 
General  expense 

Total 


Cost 
per  Mile 


Steel  Tower  Line 


Cost 
per  Mile 


$203.80 
95.5.00 
141.95 
121.20 
239.50 
29.45 
28.75 
21.55 
60.50 
30.80 
149.40 
61.20 
40.20 
43.80 
87.50 
21.38 
3..W 
39.80 
67.50 
14.62 
.13 

6.10 

.77 

55.00 


Towers 

No.  0  copper  wire. 

Ground  wire 

Telephone  line.  .  .  . 
Insulators 


Switches . 


Unloading . . . . 

Hauling 

I  Digging. 

Assembling.  . . 

Setting 

Stringing  wire. 

Guying 

Erecting 

Survey 

Camp 

Tools 


$2,423.49 


$615.38 
955  00 
141.95 
259.05 
108  85 


115.38 

14  23 
181.33 
165.55 
77.17 
31.90 
117  52 
46.24 
60.25 
20.40 
122.. 33 
28  71 


128  52 


General  expense 

Total I  $3,189.76 


types  of  insulators,  one  line  being  of  wood  pole  con- 
struction and  the  other  of  steel  tower  construction. 
Both  lines  operate  at  100,000  volts,  and  were  built  under 
conditions  which  make  them  similar  except  in  the  use  of 
supporting  structures.  These  lines  are  operated  by 
the  Montana  Power  Company,  one  being  known  as  the 
Great  Falls-Butte  (Mont.)  steel  tower  line  and  the  other 
the  East  Helena-Josephine  (Mont.)  pole  line.  The  steel 
towers  used  are  single  circuit  with  horizontal  crossarms. 
The  wooden  pole  structures  consist  of  two  45-ft.  8-in. 
red  cedar  poles  supporting  a  single  horizontal  crossarm. 
The  copper  costs  for  the  two  lines  have  been  reduced  to 
the  same  base  price,  and  the  other  data  were  taken  from 
construction  records. 


WOOD    POLE     100,000-VOLT    LINE    SUPPLYING    ENERGY    FOR 
CH.CAGO,    MILWAUKEE   &   ST.   PAUL  RAILWAY 


Tie  Connection  Between  Two  California 
Companies  for  Exchange  of  Energy 

The  accompanying  diagram  shows  the  connections  for 
the  operation  of  a  5000-kw.  frequency  changer  in  the 
Colton,  Cal.,  substation  of  the  Southern  California 
Edison  Company.  This  frequency  changer  makes  it 
possible  for  this  company  to  connect  its  50-cycle  system 
with  the  60-cycle  system  of  the  Southern  Sierras  Com- 
pany and  exchange  overflow  energy  up  to  the  rating 
of  the  set.  The  set  can  be  operated  in  either  direction, 
as  shown.  The  motor  end  is  wound  for  11,000  volts  so 
that  it  can  be  connected  directly  on  the  11,000-volt  bus- 
bars of  the  Colton  substation.  The  other  or  Southern 
Sierras  end  is  wound  for  6000  volts,  the  energy  being 
stepped  up  through  transformers  to  30,000  volts  of  the 
Southern  Sierras  system.  The  set  can  be  started  from 
either  end  and  both  sides  have  a  Tirrill  regulator, 
making  it  possible  to  make  adjustment  for  power  fac- 
tor of  both  systems. 

Since  the  losses  within  the  set  are  divided  between 
the  two  companies,  two  watt-hour  meters  are  connected 
in  series  and  one  pair  on  each  side  of  the  synchronous 
motor.    These  are  ratchet-type  meters  so  that  one  meter 
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will  measure  only  the  current  liowing  into  the  set  from 
either  system.  The  difference  between  the  readinj^s 
of  the  meters  measurinjr  the  energy  going  in  and  the 
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CONNECTION    BETWEEN    A    50-CYCLE    SYSTEM    AND    A    60-CYCLE 
SYSTEM   THROUGH   FREQUENCY  CHANGER   SET 

meters  on  the  other  end  measuring  the  energy  going 
out  represent  the  losses  which  are  to  be  divided. 

One  of  the  immediate  benefits  of  this  installation  is 
that  the  Southern  California  Edison  Company  is  able 
to  close  down  its  steam  plant  in  San  Bernardino,  per- 
mitting this  plant  to  float  on  the  line  as  a  regulator 
and  for  emergency  purposes.  The  frequency  changer 
set  thus  takes  the  place  of  the  steam  plant  and.  does  the 
work  required  in  an  equally  satisfactory  manner.  The 
installation  has  a  further  advantage  in  that  it  may 
possibly  be  used  to  delay  the  installation  of  additional 
generating  units  by  either  company  so  long  as  the  other 
company  has  surplus  energy  available.  It  will  thus  be 
possible  to  postpone  the  investment  in  such  additional 
equipment  until  a  time  when  the  new  and  additional  in- 
stallation can  be  fairly  well  loaded  when  put  into  com- 
mission. This  feature,  together  with  the  reserve  made 
possible  in  case  of  accidents  or  storms,  makes  the  in- 
stallation an  important  one  for  both  companies. 


Maintenance  of  Direct -Current  Motors 

High  in  Flour  Mills 

By  R.  L.  Hervey    , 

The  ease  with  which  electric  motors  can  be  used  as 

an  independent  drive  for  single  machines  or  groups  of 

machines  as  compared  with  other  methods  of  drive  and 

the   absence   of   long  lines   of   shafting   and   numerous 

belts,  has  been  responsible  for  the  progress  individual 

motor  drives  have  made  in  flour  mills  and  bakeries.    Ap- 


parently, the  polyphase  induction  motor  has  met  the 
demands  of  this  class  of  work  very  satisfactorily.  With 
the  use  of  direct-current  motors  an  unusual  amount  of 
commutator  trouble  has  often  been  experienced,  for  the 
flying  particles  of  flour  collect  on  the  commutator  and 
form  a  hard  cake  which  causes  sparking  and  requires 
frequent  cleaning.  The  use  of  inclosed  motors  has 
lessened  the  trouble  to  some  extent.  The  under-cut  com- 
mutator has  given  the  mo.st  trouble,  as  would  be  ex- 
pected, by  the  flour  filling  up  the  slots.  By  drawing  a 
corner  of  a  hack-saw  blade  through  the  slot  and  wash- 
ing the  commutator  with  a  stiff  brush  and  gasoline,  the 
under-cut  commutator  can  be  kept  quite  clean,  neverthe- 
less a  short-circuit  will  occasionally  occur.  In  one  ba- 
kery using  thirty-six  motors,  ranging  from  1/2  to  25 
hp.,  80  per  cent  of  the  repair  work  has  been  done  on 
the  motors  exposed  to  the  flour  dust.  The  presence  of 
black  spots  on  the  commutator  is  a  common  sight. 

Polyphase  induction  motors  of  the  wound  and  squir- 
rel cage  rotor  types  are  being  used  successfully  with- 
out being  inclosed,  even  when  in  many  cases  the  spaces 
between  coils  and  the  air  ducts  are  partially  filled.  The 
attention  of  the  motor  tender  obviates  trouble  from 
this  source. 

'■•  ..  J 


Use  of  Magnetic  Clutches  in  Wisconsin 

Station  to  Operate  Generators  from 

Engines  or  Water  Wheels 

BY  WILLIAM   H.  COSTELLO 

The  Wisconsin  Traction,  Light,  Heat  &  Power  Com- 
pany makes  an  interesting  use  of  magnetic  clutches  in 
its  power  plant  at  Appleton,  Wis.  The  plant  is  com- 
bined steam  and  water  driven,  situated  on  the  Fox 
River.  The  present  equipment  consists  of  two  com- 
bined water  turbine  and  engine  driven  direct-connected 
1000-kw.  units,  running  at  150  r.p.m.,  and  two  1250-kw. 
low-pressure  turbo-generators.  The  clutches  are  used 
to  connect  the  engines  to  the  generator  shafts,  the 
waterwheels  being  connected  to  the  opposite  end  of  the 
same  generator  shafts  by  means  of  flange  couplings. 
There  are  two  separate  generators  on  each  shaft,  one  a 
550-volt  direct-current  machine  for  traction  service, 
and  the  other  a  2200-volt,  three-phase  alternating-cur- 
rent machine  for  commercial  power  and  lighting  service. 

When  operating  by  water-power  the  engines  are  dis- 
connected from  the  generator  shafts  by  disengaging 
the  clutches.  In  seasons  of  low  water,  the  supply  may 
at  times  be  cut  off  entirely  on  short  notice,  being  regu- 


FIG.    1 — MAGNETIC    CLUTCH    USED    IN    WISCONSIN    STATION    TO 
CONNECT     ENGINE     TO     WATER-WHEEL     GENERATOR 
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lated  by  the  government,  when  it  is  necessary  to  drive 
the  generators  from  the  engines.  In  cases  of  sudden 
change,  the  engines  must  be  connected  to  the  generator 


FIG.    2- 


-CONSTRUCTION    OF    MAGNETIC    CLUTCH    USED 
IN     WISCONSIN     STATION 


shafts  without   interrupting   service.      This   is   accom- 
plished by  means  of  the  magnetic  clutches. 

The  clutch  used  has  several  essential  features  which 
make  it  suitable  for  this  service.  The  torque  trans- 
mitted can  never  exceed  a  certain  predetermined  value, 
which  insures  smooth  engagement  and  eliminates  ex- 
cessive strains.  The  operation  of  the  clutch  is,  there- 
fore, not  dependent  upon  the  skill  of  the  operator,  and 
may  be  thrown  "full  on"  without  harmful  results.  At 
the  same  time  the  clutch  has  a  factor  of  safety  which 
permits  no  slipping  when  the  engine  is  running  at  its 
maximum  load.  It  is  designed  to  withstand  moderate 
periods  of  slipping,  and  provision  is  made  for  dissi- 
pating the  heat  developed  and  adjusting  for  the  result- 
ing wear.  It  has  been  found  that  magnetic  clutches 
of  this  type  are  well  adapted  for  "inching,"  and  by 
manipulating  the  knife  switch  which  controls  the  clutch 
the  engines  may  be  turned  through  any  desired  fraction 
of  a  revolution. 

The  magnetic  clutches  replaced  two  mechanical  fric- 
tion clutches  which  had  become  unsatisfactory  and  re- 
quired frequent  renewal  of  parts  to  maintain  them  in 
operating  condition.  The  principal  cause  of  the  failure 
of  the  mechanical  clutches,  it  is  said,  was  a  slight  mis- 
alignment of  the  engine  and  generator  shafts  which 
imposed  unbalanced  stresses  on  the  clutch  shoes,  and 
which  resulted  in  chattering  and  slipping  on  overloads. 
The  construction  of  the  units  made  it  a  difficult  matter 
to  correct  this  misalignment.  It  would  have  been  neces- 
sary to  use  a  flexible  coupling  in  connection  with  any 
form  of  mechanical  friction  clutch,  but  the  limited  shaft 
length  made  this  practically  impossible.  The  misalign- 
ment mentioned  does  not  affect  the  operation  of  the 
magnetic  clutches. 

At  present  the  capacity  of  the  plant  is  being  doubled 
by  the  addition  of  two  high-pressure  steam  turbo-gen- 
erators and  auxiliary  equipment.  It  is  also  planned  to 
take  out  the  present  water  wheels  and  replace  each 
wheel  with  two  water  turbines,  direct  connected  to 
650-kw.,  4000-volt,  alternating-current  generators.  This 
will  leave  the  old  generator  equipment  referred  to 
driven  by  the  engines  only.  Direct  current  will  then 
be  obtained  by  driving  with  the  engines  or  by  operating 
the  alternating-current  generator  as  a  motor  to  drive 
the  direct-current  machine.  The  latter  arrangement 
will  be  used  when  the  load  demand  is  light  and  the 
hydraulic  turbines  have  more  capacity  than  is  required 
for  the  alternating-current  service.  The  engines  will 
then  be  used  for  synchronizing,  and  can  be  disconnected 
by  means  of  the  clutches. 

The  essential  features  of  the  clutches  are  shown  in 


Fig.  2.  They  are  66  in.  in  diameter  and  30  in.  over  all 
length.  The  construction  consists  of  a  field  or  magnet 
member,  A,  and  an  armature  member,  B,  connected  to 
the  hubs  CC  by  means  of  the  steel  disks  DD.  These 
disks  act  as  spring  plates  to  separate  the  field  and  arma- 
ture members,  when  the  clutch  is  de-energized.  The 
coil,  which  is  in  the  form  of  a  ring,  fits  in  an  annular 
slot  in  the  field  member  and  connects  to  the  slip-rings 
by  flat  external  leads.  The  magnet  or  field  member 
when  energized  pulls  the  armature  against  a  friction 
ring,  E,  with  a  pressure  of  75  lb.  per  square  inch,  the 
resultant  friction  giving  the  required  torque.  The  suc- 
cess of  the  clutch  lies  in  its  simplicity  and  freedom 
from  sliding  parts  to  wear  out  and  require  adjustment. 
About  8  amp.  at  110  volts  are  required  for  excitation. 
This  current  is  furnished  by  an  exciter  set.  A  special 
split  construction  was  used  so  that  the  clutches  could 
be  installed  without  removing  the  shafts. 

The  clutches  were  built  by  the  Cutler-Hammer  Clutch 
Company,  and  installed  on  the  recommendation  of  the 
Woodmansee-Davidson  Company  of  Chicago,  consulting 
engineers  for  the  Wisconsin  Traction,  Light,  Heat  & 
Power  Company. 


Selecting  Furnace  Grates  That  Will  Have 

Long  Life  and  Low  Maintenance 

By  R.  I.  Elkins 

It  was  pointed  out  by  the  writer  in  the  April  22  issue 
of  the  Electrical  World  how  the  unequal  deterioration 
of  the  grate  bars  in  furnaces,  especially  in  hand-fired 
boilers,  can  be  greatly  relieved  by  the  proper  propor- 
tioning of  the  air  spaces  between  bars  so  that  the  cool- 
ing surface  of  the  grates  at  the  front  of  the  furnace 
is  increased  with  more  careful  and  even  firing.  An- 
other matter  closely  allied  to  this  matter  that  increases 
the  life  of  the  bars  is  the  maintaining  of  an  even  or 
regular  surface  of  the  grates  at  the  fuel  bed. 

If  a  fire  is  properly  fired  the  grates  should  wear 
fairly  evenly.  They  may  sag  downward  or  arch  upward, 
it  mattering  little  which.  In  the  latter  case  they  will 
often  be  found  to  fail  from  fracture,  whereas  sagged 
bars  that  appear  to  be  in  further  progress  of  deteriora- 
tion will  still  remain  intact.  Often  it  is  found  that 
the  bars  are  operating  quite  satisfactorily  until  they 
have  been  taken  out  and  placed  back  in  the  furnace 
again,  when  they  start  to  warp  and  burn  and  break 
comparatively  rapidly  thereafter.  The  reason  for  this 
is  that  when  the  bars  were  placed  back  in  position  suffi- 
cient care  was  not  taken  to  see  that  a  regular  and  even 
surface  was  offered  to  the  fuel  bed,  with  the  result  that 
the  heat  of  the  fire  and  the  attack  of  the  fireman's  slice 
bar  combine  to  destroy  the  grate  rapidly.  Nothing  is 
more  deleterious  and  tends  to  cause  rapid  deterioration 
and  shortened  life  of  the  grate  bars  than  uneven  and 
irregular  grate  surface.  When  grates  are  taken  out 
each  bar  should  be  numbered,  taking  care  to  replace 
them  in  the  same  position  as  they  were  before. 

The  correct  proportioning  of  grate  bars  plays  an 
portant  part  in  their  life  and  maintenance,  and  a 
change  in  this  respect  will  often  solve  excessive  depre- 
ciation. A  thick  bar  will  usually  be  found  to  have  a 
longer  life  than  a  thin  bar,  which  appears  contrary  to 
what  one  might  at  first  be  led  to  expect.  It  is  often 
argued  that  the  thin  bar  should  render  longer  service 
than  the  thick  because  it  offers  less  surface  for  the  hot 
fire  to  attack.  In  practice  this  is  not  found  to  be  the 
case,  because  the  heat  absorbed  by  the  grate  consists 
not  only  of  the  heat  absorbed  by  direct  contact  with  the 
burning  fuel,  but  also  by  radiation  through  the  inter- 
stices. Under  these  circumstances  the  thinner  the  bar 
the  less  material  will  there  be  available  for  permitting 
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the  dissipation  or  transfer  of  heat,  and  the  higher  will 
be  the  temperature  of  the  bar.  The  thin  bar  will  not 
only  operate  at  higher  temperatures  than  the  thick  bar, 
but  since  it  has  a  smaller  cross-section  it  will  have  less 
rigidity  to  withstand  the  stresses  and  strains  incidental 
to  normal  operation.  Being  thus  weaker  mechanically 
the  thin  bar  will  be  more  likely  to  warp  and  bend  side- 
ways, making  contact  with  adjacent  bars,  and  in  this 
way  causing  wasteful  enlargements  of  the  air  space  and 
further  diminishing  the  cooling  surface.  The  thick 
bar  has  less  tendency  to  do  this.  Another  point  in  its 
favor  is  the  fact  that  it  is  better  able  to  sustain  a  layer 
of  protecting  ash,  in  this  way  maintaining  the  fire  some- 
what farther  removed  from  its  own  surface.  The  effect 
of  these  features  helps  in  securing  longer  life. 

In  choosing  a  grate  bar  several  factors  should  be 
taken  into  consideration,  of  which  the  more  important 
are  the  length  of  the  bar,  the  amount  of  fuel  burned  per 
square  foot  of  grate  area  per  hour,  and  the  width  of 
the  intermediate  spaces.  The  latter  is  a  factor  that 
largely  decides  the  temperature  at  which  the  grate  will 
operate  and  is,  therefore,  an  important  one.  Unfor- 
tunately it  often  receives  less  deliberation  than  it  de- 
serves. In  choosing  the  bars  it  should  be  remembered 
that  the  grate  having  the  wider  air  spaces  will  be  sub- 
ject to  the  higher  temperatures  due  to  radiation  of  heat 
than  one  with  a  smaller  air  space,  and  the  cross-section 
of  metal  should  therefore  be  increased  in  order  that 
there  may  be  increased  capacity  for  heat  transfer. 

It  is  not  an  easy  matter  to  figure  the  cost  of  repairs 
to  boilers,  whether  it  be  the  grates  or  not  that  are  un- 
dergoing repair,  because  much  depends  upon  the  service 
supplied  by  the  boiler,  the  time  at  which  it  is  out  of 
service,  and  the  amount  of  reserve  capacity  available  at 
such  times.  The  more  important  the  installation  the 
greater  is  the  importance  of  long  grate  bar  life.  In 
Europe  steel  and  wrought  iron  are  used  quite  exten- 
sively for  grate  bars,  whereas  in  this  country  cast  iron 
finds  little  competition  because  of  its  lower  initial  cost. 
However,  as  the  capacity  of  units  increases  and  the 
value  of  keeping  a  machine  in  service  becomes  of  more 
and  more  importance,  the  indications  are  that  steel  and 
wrought  iron  will  find  increasing  favor.  Steel  and 
wrought-iron  bars  are  higher  in  first  cost  than  cast  iron, 
but  the  expense  for  maintenance  is  lower.  When  a 
steel  or  wrought-iron  bar  warps  or  breaks  it  may  be 
straightened  by  heating  or  repaired  by  welding  or  forg- 
ing at  a  low  cost,  whereas  the  cast-iron  bar  must  be 
scrapped.  The  steel  and  wrought-iron  bars  also  con- 
stitute a  smoother  surface  to  the  fire  bed,  making  bar- 
ring and  removing  of  clinker  easier.  The  real  economy 
of  grates  is  not  in  their  first  cost,  but  in  the  cost  of 
their  maintenance. 


Applying  Cement  Lining  to  Coal  Hoppers 

The  Commonwealth  Edison  Company,  according  to  its 
custom,  is  taking  advantage  of  this  season  of  the  year  to 
overhaul  and  clean  those  of  its  turbo-generators  needing 
attention.  They  are  also  finding  this  an  opportune  time 
to  line  the  coal  hoppers  at  the  Fisk  Street  station  with 
cement.  It  is  generally  known  that  coal  causes  dete- 
rioration of  steel,  and  where  the  coal  is  moist,  as  it  is  in 
the  hoppers,  and  where  the  hoppers  are  filled  with  coal 
almost  all  the  time,  the  corrosion  is  quite  rapid.  The 
hoppers  at  Fisk  Street  have  been  ifi  service  a  number 
of  years,  and  it  is  to  prevent  further  corrosion  and  per- 
mit the  hoppers  to  be  of  use  for  a  number  of  years  to 
come  that  they  are  being  lined  with  cement. 

After  the  rust  has  been  removed,  which  is  incidentally 
the  most  troublesome  part  of  the  procedure,  the  steel  is 
painted  with  rust-resisting  paint  and  wire  mesh  fastened 


in  place.  The  cement  is  then  applied  by  spray  or  a 
cement  gun.  The  mixture  is  shot  through  the  hose 
under  pressure  of  air  between  40  and  60  lb.  per  square 
inch.  Before  emerging  from  the  nozzle  the  dry  mixture 
is  hydrated,  the  water  coming  from  a  separate  and 
smaller  hose,  which  is  controlled  by  the  operator.  The 
lining  thus  applied  is  about  3.5  in.  in  thickness,  and 
offers  a  smooth  surface,  not  easily  abraded  nor  suscepti- 
ble to  corrosion. 


Portable  Motor-Generator  Set  Used 

for  Cable  Testing 

A  portable  motor-generator  set  used  for  cable  testing 
is  a  feature  of  the  auxiliary  substation  equipment  of  the 
Worcester  (Mass.)  Electric  Light  Company.  The  ap- 
paratus is  shown  in  Fig.  2  and  consists  of  a  2.5-kw. 
500-volt,  direct-current  generator  belt  driven  by  a  4.5- 
hp.,  60-90-volt  direct-current  shunt  motor,  both  units 
running  at  2000  r.p.m.  The  machines  are  mounted  on 
a  frame  of  3.5-in.  by  5.5-in.  timbers  6  ft.  6  in.  long  and 


Handle 


Copper  Contact  Plate}  one 
on  each  aide 

FIG.    1 — TESTING   AND    SERVICE    PLUG 

20  in.  wide  over  all.  The  field  rheostat  of  the  generator 
and  the  motor-starting  resistance  are  attached  to  the 
frame  by  1.25-in.  by  0.1875-in.  angle  irons  as  shown. 
The  testing  and  service  plugs  used  are  shown  in  Fig. 
1.  Each  of  these  consists  of  a  wooden  block  6.5  in. 
long  and  1.375  in.  wide,  treated  with  paraffin,  and  fitted 
on  either  side  with  a  1-in.  by  3.25-in.  by  0.9375-in. 
copper  contact  plate  to  which  the  cable  lead  is  attached 
by  a  screwed  lug.  The  end  of  the  plug  is  curved  upward 
and  each  outlet  into  which  the  plug  fits  is  provided  with 
a  small  U-shaped  hook  at  the  upper  end,  which  forms 
a  temporary  lock  to  hold  the  plug  in  position.  It  is 
therefore  impossible  for  the  plug  to  fall  out  by  its  own 


FIG.  2 — motor-gene:rator  set  mounted  for  portable  use 

weight,  although  easily  removed  by  a  well-directed  pull. 
The  plug  connects  with  copper  clips  on  the  outlet  block.  ■ 
These  plugs  are  also  used  on  the  company's  service  for  ' 
automobile  charging,  and  eliminate  the  trouble  some- 
times encountered  through  the  pulling  out  of  cable 
terminals  when  a  machine  is  suddenly  started.  They 
were  designed  by  Arthur  Putnam  of  the  company's  en- 
gineering department. 
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A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


PROVING  THE  ECONOMY 

OF  ELECTRIC  COOKING 

Figures  on  Electric  Ranges  in  Service  in  Boulevard 

Court  Apartments,   Detroit,  Show  Average 

Daily  Use  of   2  Kw.-Hr.  per  Family 

Figures  recently  secured  on  the  cost  of  operating 
twenty-nine  electric  ranges  in  the  Boulevard  Court 
Apartments,  Detroit,  Mich.,  give  2  kw.-hr.  per  day  as 
the  average  consumption  for  cooking  for  families  of 
two  and  three  persons.  In  the  same  apartments  the  use 
of  electrical  energy  for  purposes  other  than  cooking 
averaged  a  trifle  above  Vo  kw.-hr.  per  day  during  the 
period  of  observation.  In  only  one  instance  was  it 
apparent  that  the  electric  range  was  not  being  used 
regularly,  the  consumption  in  the  other  twenty-eight 
cases  varying  from  a  minimum  daily  consumption  of 
0.44  kw.-hr.  to  a  maximum  of  4.4  kw.-hr.  per  day. 

The  ranges  installed  are  a  recent  model  made  by  the 
Standard  Electric  Stove  Company  of  Toledo,  the  feature 
of  which  is  the  compartment  (or  fireless)  cooker.  This 
cooker  is  set  into  the  body  of  the  stove  so  that  its 
cover  when  closed  is  flush  with  the  cooking  surface  and 
is  flanked  on  either  side  by  a  hot  plate.  The  oven  is 
of  the  elevated  type  with  a  glass  door.  An  automatic 
clock  mechanism  operates  a  master  switch  and  pilot 
lamp,  this  feature  being  designed  to  prevent  the  cir- 
cuit being  left  "on"  through  forgetfulness  upon  the  part 
of  the  operator. 

The  Boulevard  Court  installation  was  made  as  a  direct 
result  of  a  similar  successful  installation  in  Buffalo. 
A   tenant   of  the   Buffalo   apartment   upon   moving   to 


Detroit  inquired  of  the  manufacturer  to  learn  whether 
she  could  not  secure  an  apartment  in  the  latter  city 
equipped  with  an  electric  range.    This  evidence  of  satis- 


ONE    OF    THE    ELECTRIC    RANGES    IN    THE    BOULEVARD    COURT 
APARTMENTS,    DETROIT 

faction  induced  the  Edison  Illuminating  Company  of 
Detroit  to  join  forces  with  the  manufacturer  in  placing 
a  typical  installation. 

A  study  of  the  subjoined  data  will  reveal  several  in- 


FIGURES  ON  CONSUMPTION 
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teresting  facts.  It  is  not  apparent,  for  example,  that 
more  than  one  of  the  active  users  of  the  cooking  service 
was  e.xtravagant  in  that  service  alone.  In  all  cases  but 
one  where  the  total  monthly  bills  were  above  $5,  the 
energy  used  otherwise  than  in  the  range  amounts  to 
approximately  30  per  cent  of  the  total,  whereas  the 
average  of  the  entire  twenty-nine  apartments  shows 
that  about  25  per  cent,  in  round  figures,  was  used  for 
light  and  purposes  other  than  cooking. 

Another  interesting  fact  is  that,  in  1554  range-days, 
the  consumption  averaged  only  2  kw.-hr.  per  day,  al- 
though this  record  was  for  the  experimental  period, 
when  it  is  commonly  expected  that  the  consumption  will 
be  high,  owing  to  the  housewives'  unfamiliarity  with 
the  electric  stoves. 


Electric  Heating  of  Domestic  Hot- Water 
Supply  at  Seattle,  Wash. 

A  special  rate  of  1/2  cent  per  kilowatt-hour  for  electric 
hot-water  heaters  in  continuous  service  is  now  offered 
by  the  Seattle,  Wash.,  municipal  plant.  This  rate  is 
the  equivalent  of  a  flat  charge  of  $43.20  per  kilowatt- 
year,  or  $3.60  per  kilowatt-month.  The  electric  heater 
is  connected  to  the  service  lines  ahead  of  the  meter 
and  the  bill  is  made  out  according  to  the  rating  of  the 
heater. 

It  has  been  found  that  a  600-watt  or  750-watt  heater 
running  continuously  will  supply  all  the  hot  water 
needed  in  the  average  home  at  a  cost  of  $2.15  to  $2.70 
per  month.  The  privilege  is  given  of  disconnecting  the 
heater  during  the  winter,  when  hot  water  from  the 
house  heating  system  is  available.  The  tank,  usually 
30  gal.,  is  well  lagged  with  heat  insulation  to  pre- 
vent radiation  loss.  At  the  heating  rate  the  cost  of 
heating  water  electrically  becomes  considerably  less 
even  than  the  cost  of  operating  a  gas  heater. 

Electric  cooking  service  is  available  from  the  lines  of 
the  Seattle  plant  at  a  cost  of  about  2  cents  per  kilowatt- 
hour,  the  rate  for  domestic  service  being  51/2  cents  for 
the  first  45  kw.-hr.  used  per  month,  and  2  cents  for 
each  kilowatt-hour  thereafter,  with  a  monthly  mini- 
mum of  50  cents.  On  this  rate  a  large  part  of  the 
cooking  load  is  sold  at  2  cents,  which  makes  the  cost 
of  electric  cooking  compare  very  favorably  with  that 
of  gas.  Some  250  ranges  are  already  connected  to  the 
city  lines,  and  it  is  a  significant  fact  that  no  customer 
who  has  tried  electric  cooking  has  yet  shown  any  desire 
to  go  back  to  gas  or  coal.  The  average  bill  for  current 
for  electric  cooking  on  130  ranges  was  $3.05'  a  month. 
This  bill  included  cost  of  current  for  a  number  of  wa- 
ter heaters. 


Kansas  Farmers  Do  Threshing  by  Central 

Station  Power 

Nine  progressive  farmers  along  the  transmission  lines 
of  the  Riverside  Light  &  Power  Company  of  Abilene, 
Kansas,  have  organized  themselves  into  the  co-operative 
"Farmington  Electric  Threshing  Association"    for    the 


TRUCK    CARRYING    TRANSFORMER    EQUIPMENT    AND    METER   AND 
SWITCH   CABINET 

purpose    of    purchasing    equipment    and    doing    their 
threshing  electrically. 

The  central-station  company,  which  operates  about  150 
miles  of  transmission  line  in  Dickinson  and  adjoining 
counties,  has  been  working  for  some  time  on  a  suitable 
plan  for  such  a  service,  the  advantages  of  which  have 
finally  been  recognized  by  this  group  of  farmers  who 
have  each  subscribed  a  certain  sum  of  money  for  the 
purchase  of  the  up-to-date  thresher.  The  power  com- 
pany furnishes  all  the  electrical  equipment  for  operating 
the  thresher,  ensilage  cutter,  or  other  machinery  requir- 
ing more  than  10  hp.,  and  each  farmer  pays  for  the 
stub  line  leading  from  the  transmission  trunk-line  to  his 
field.  These  stub  lines  are  built  of  light  poles  and  iron 
wire  and  carry  6600  volts.  The  transformer,  primary 
cut-out,  meter  and  switches  are  mounted  on  a  truck 
made  from  an  ordinary  farm  wagon,  and  the  pressure  is 
stepped  down  to  440  volts  for  the  25-hp.  squirrel-cage 
motor  mounted  with  its  starting  compensator  on  a  sep- 
arate truck.    The  500  ft.  of  cable  connecting  the  trans- 


THRESHING  BY  ELECTRICITY  ON  A  KANSAS  FARM.  MOTOR  AND 
STARTING  COMPENSATOR  ARE  MOUNTED  ON  THE  SMALL  TRUCK 
SEEN  AT  THE  RIGHT 


THE  HAY  BALER  IS  ALSO  MOTOR-DRIVEN.  THE  THRESHER  AND 
BALING  MACHINES  ARE  OWNED  BY  THE  FARMERS'  ASSOCI- 
ATION— THE  MOTOR  BELONGS  TO  THE  ELECTRIC  COMPANY 
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former  wagon  with  the  motor  gives  sufficient  latitude  for 
convenient  location  of  motor  and  transformer. 

The  outfit  is  reported  to  be  working  very  satisfac- 
torily with  a  cost  to  the  farmers  of  about  one-half  that 
charged  by  the  steam  thresher  men.  The  association 
pays  for  the  energy  used  at  the  flat  rate  of  5  cents  per 
kw.-hr.  and  the  energy  consumption  is  about  250  watt 
hours  per  bushel,  depending  on  the  nature  of  the  grain 
threshed.  The  revenue  which  the  power  company  re- 
ceived from  the  nine  farmers  this  year  averages  $17.50 
for  each  threshing,  and  it  is  expected  that  the  same 
electrical  equipment  will  be  used  for  filling  silos,  and 
will  produce  at  least  an  equal  amount  of  revenue.  The 
farmers  have  also  used  the  equipment  for  baling  their 
hay,  and  the  association  is  doing  some  threshing  for 
their  neighbors  who  happen  to  be  located  on  the  trans- 
mission lines,  so  that  the  total  proceeds  from  the  busi- 
ness will  be  well  worth  going  after. 

C.  L.  Brown,  general  manager  of  the  power  company, 
says  of  the  plan :  "While  this  experience  is  rather  new 
in  this  country,  our  farmer  friends  are  all  delighted 
with  the  operation  and  the  economy  of  the  outfit.  The 
probabilities  are  that  next  year  a  number  of  these  out- 
fits will  be  at  work." 


The  Public  Confidence  Underlying  Campaign 
Advertising  and  Selling 

E.  B.  Atchley,  publicity  manager  for  the  Kansas  City 
Light  &  Power  Company,  in  a  talk  before  the  Kansas 
City  Advertising  Club  told  of  the  methods  by  which  the 
company  had  sold  1500  electric  carpet  sweepers  and 
vacuum  cleaners  in  six  weeks,  and  10,000  electric  irons 
in  less  than  a  month.  Mr.  Atchley  emphasized  the  point 
that  the  Kansas  City  public  had  been  given  reason  to 
have  confidence  in  the  truth  of  the  advertised  state- 
ments of  the  company,  and  that  the  company  in  its  dis- 
tribution of  cleaners  and  irons,  was  performing  a  real 
service  to  the  public.  Mr.  Atchley  said  that  for  a  year 
before  the  sale  started  the  company  had  educated  the 
public  to  the  quality  and  uses  of  these  particular  $3.50 
irons,  telling  them  the  good  and  the  bad  points  about 
this  iron,  the  truth  from  beginning  to  end.  After 
making  sure  that  the  iron  was  fully  worth  $3.50 — the 
company  then  bought  10,000  irons,  and  set  a  low  price, 
$2,  for  the  special  sale.  By  the  twenty-fifth  day  of  the 
month  all  but  a  small  reserve  stock  had  been  sold. 

Mr.  Atchley  dwelt  at  length  on  the  necessity  for  local 
advertising,  particularly  of  electrical  devices.  National 
advertising,  he  said,  is  practically  useless  for  direct 
sales  without  local  advertising  by  a  company  or  institu- 
tion in  which  the  local  public  has  confidence. 


An  Objection  to  a  High  Primary  Rate  for 

Residence  Service 

D.  L.  Gaskill  of  Greenville,  Ohio,  speaking  before  a 
recent  convention,  said:  "From  a  business  and  from  a 
policy  standpoint  the  high  primary  residential  rate  is 
wrong.  It  is  nearly  always  the  housewife  who  receives 
the  electric-light  bill.  She  can  see  very  clearly  the  dif- 
ference between  10  cents  and  6  cents  when  that  figure 
is  applied  to  the  top  step  of  a  lighting  rate.  What  she 
cannot  see  is  the  difference  a  6-cent  rate  made  by  a 
municipal  plant  would  effect  in  the  tax  bill.  She  pays 
the  electric-light  bill  herself,  but  the  taxes,  as  a  rule, 
are  paid  by  the  man  of  the  house.  This  condition  makes 
the  woman  particularly  susceptible  to  the  arguments 
of  municipal-ownership  advocates.  It  would  seem, 
therefore,  that  the  top  step  of  a  residence  rate  should 
be  made  as  low  as  is  consistent." 


Wiring  and  Illumination 

Latest  Practice  in  the  Electrical 
Contracting  Field  and  in  the  Art 
of  Interior  and  Exterior  Illumination 


The  New  Sign  That  Marks  Salt  Lake  City's 
Electrically-Created  Shopping  Center 

BY  B.  W.  MENDENHALL 

A  huge  new  animated  electric  sign  has  been  suspended 
over  the  intersection  of  Broadway  and  State  Streets, 
Salt  Lake  City,  Utah,  by  the  State  Street  Improvement 
Association  and  the  Broadway  Improvement  Associa- 
tion. Passersby  who  come  within  sight  of  this  display 
by  day  or  night  have  their  attention  forcibly  called  to 
this  now-established  shopping  center  which  electric 
lighting  helped  to  create  a  few  years  ago. 

The  great  wheel  is  suspended  65  ft.  above  the  120-ft. 
street,  but  since  the  suspension  cables  run  diagonally 
across  the  intersection,  the  distance  between  supports 
is  182  ft.  The  sign  measures  19  ft.  in  diameter  and 
weighs  approximately  1200  lb.  It  is  suspended  by  three 
stranded  steel  cables,  two  of  them  %  in.  in  diameter 
and  a  third  one,  a  messenger  cable,  5  ft.  above  these 
two,  1/2  in.  in  diameter.  A  flasher  located  in  Auerbach's 
department  store  at  one  end  of  the  messenger  cable 
produces  a  rapid  apparent  rotation  of  the  rim. 

"Trade  Follows  the  Light" 

The  history  of  the  shopping  district  marked  by  this 
sign   is   one  of  the   strongest   proofs   which  might  be 


THIS  19-FT.  WHEEL  IS  SUSPENDED  65  FT.  ABOVE  THE  STREET 
INTERSECTION  WHICH  MARKS  THE  NEW  SHOPPING  CENTER 
OF  SALT  LAKE  CITY,  CREATED  BY  ELECTRIC  LIGHTING 
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offered  that  "trade  follow.s  the  light."  A  few  years  ago 
this  corner  was  quite  outside  of  the  shopping  district 
and  almost  on  the  edge  of  the  residence  section  of  the 
city.  Only  a  few  small  shops  were  located  in  its  vicinity. 
Practically  all  of  the  retail  business  of  the  city  was 
done  on  Main  Street,  and  the  then  shopping  center  was 
two  blocks  away. 

A  Campaign  of  Light  Artillery 

About  that  time  the  firm  of  S.  H.  Auerbach  &  Broth- 
ers finally  moved  their  department  store  to  the  new 
location — a  step  which  many  people  declared  that  this 
would  mean  their  elimination  as  an  important  factor  in 
the  retail  trade.  They  also  built  a  large  structure  on 
the  corner  opposite  the  one  they  themselves  intended 
to  occupy,  and  induced  one  of  the  other  largest  stores 
of  the  city,  then  located  on  Main  Street,  to  lease  it. 
The  two  stores  moved  and  immediately  began  their 
campaign  to  pull  trade  to  their  new  location.  One  of 
the  principal  agencies  used  was  electric  light.  From 
the  day  of  their  openings  these  stores  kept  their  win- 
dows, their  fronts  and  the  streets  in  their  vicinity 
brilliantly  lighted.  As  fast  as  more  powerful  and  more 
efficient  lamps  were  introduced  these  were  immediately 
installed,  with  the  result  that  in  a  very  short  time 
these  stores  had  drawn  their  old  trade  over  to  the  new 
location,  and  the  intersection  at  which  they  were  located 
became  one  of  the  busy  corners  of  the  city. 

The  sign  was  built  and  erected  by  the  Inter-Mountain 
Electric  Company  of  Salt  Lake  City. 


COVE  LIGHTING  OF  A  STORE 

Effective  Illumination  of  a  Chicago  Salesroom  Which 
Attracts  Public  Attention  After  Nightfall 

The  National  Cash  Register  Company  has  a  store  in  a 
two-block  section  of  Michigan  Avenue,  Chicago,  which 
is  noticeably  black  at  night  owing  to  the  lack  of  any 
window  lights  in  other  stores  along  the  street.  Taking 
advantage  of  the  opportunity  for  a  striking  contrast, 
the  company  has  equipped  its  store  with  an  exceptionally 
pleasing  interior  lighting  of  the  cove  indirect  type,  with 
the  result  that  at  night  this  store  stands  out  promi- 
nently in  the  most  casual  glance  of  the  passerby. 

The  salesroom  measures  100  ft.  x  22  ft.  and  has  a  row 
of  cove  lighting  on  each  sidewalk  The  cove  is  fitted 
with    mirror   type   corrugated-glass    trough    reflectors, 


manufactured  by  the  Blowman-Sollitt  Company,  and 
designed  to  reflect  a  large  part  of  the  light  toward  the 
center  of  the  ceiling  and  to  give  a  uniform  distribution 
over  the  whole.  The  25-watt  Mazda  lamps  are  spaced 
10  in.  between  centers,  and  in  all  there  are  115  of  them, 
giving  a  total  of  2.1  watts  per  square  foot  of  floor  space. 
This  indirect  lighting  together  with  the  French  gray 
ceiling  gives  a  particularly  soft,  mellow  illumination, 
and  eliminates  all  shadows.  The  arched  corners  at  the 
ceiling  also  add  to  the  beauty  of  the  room.  The  Cuth- 
bert  Electric  Manufacturing  Company  was  the  contrac- 
tor for  the  work. 


THIS  SALESROOM,  MEASURING  22  FT.  BY  100  FT.,  IS  LIGHTED 
BY  115  25-WATT  LAMPS  ON  10-IN.  CENTERS,  GIVING  A  TOTAL 
OF   2.1   WATTS   PER   SQUARE  FOOT   OF  FLOOR  SPACE 


Experience  with  a  Code  Rule  to  Prevent  the 

Overloading  of  Circuits — Chicago's  Unique 

Requirement  Based  on  Floor  Area 

BY  V.  H.  TOUSLE Y 

Chief  Electrical  Inspector,  Department  of  Gas  and  Electricity, 
Ciiicago. 

Prior  to  the  publication  of  the  1914  Electrical  Code 
of  the  City  of  Chicago,  the  necessity  for  a  rule  to  pre- 
vent overloading  of  circuits  was  felt  by  the  electrical 
inspection  bureau.  Many  building  contractors  were 
making  a  practice  of  wiring  apartment  buildings  with 
one  circuit  per  apartment,  and  after  a  certificate  had 
been  issued  would  increase  the  number  of  lamps  and 
overload  the  circuits.  One  incident  will  serve  to  illus- 
trate the  methods  followed.  During  the  inspection  of 
an  apartment  building  the  inspector  was  informed  by 
the  small  child  delegated  to  show  him  through  the  apart- 
ment that  there  were  a  lot  of  fixtures  under  one  of  the 
beds,  which  were  to  be  put  up  after  the  inspector  had 
completed  his  work. 

To  meet  these  conditions  the  1914  edition  of  the 
Electrical  Code  of  the  City  of  Chicago  contains  the 
following  requirements : 

The  "1  Watt  per  Square  Foot"  Rule 

"23-d.  Automatic  cutouts  (fuses  and  circuit  breakers) 
must  be  so  placed  that  no  set  of  small  motors,  small 
heating  devices  or  incandescent  lamps,  whether  grouped 
on  one  fixture  or  on  several  fixtures  or  pendants  (nor 
more  than  sixteen  sockets  or  receptacles)  requiring 
more  than  660  watts,  will  be  dependent  upon  one  cutout. 

"On  new  installations  which  are  to  be  occupied  as 
apartments,  residences,  oflfices  or  stores,  a  sufficient 
number  of  circuits  must  be  provided  to  allow  for  at 
least  1  watt  per  square  foot  of  floor  space,  the  floor 
space  to  be  determined  by  the  total  floor  area,  including 
partitions.  For  stores  separate'  circuits  must  be  pro- 
vided for  the  show  windows." 

At  the  time  this  "1  watt  per  square  foot"  require- 
ment was  determined  it  was  the  understanding  that  it 
would  be  tried  out  for  a  period  of  two  years,  and  then, 
if  necessary,  would  be  revised.  When  the  last  revision 
of  the  Chicago  electrical  code  came  up,  an  extended 
investigation  of  the  results  of  this  rule  was  made,  both 
by  the  department  of  gas  and  electricity  and  by  the 
lighting  companies.  As  a  result  of  this  investigation 
the  basis  of  the  rule  was  changed  to  "%  watt  per  square 
foot,"  or  one  circuit  to  each  880  sq.  ft.  The  investiga- 
tion made  covered  about  5000  completed  installations. 

It  should  be  noted  that  the  fundamental  purpose  of 
this  rule  is  to  provide  a  circuit  rating  sufficient  to  re- 
duce to  a  minimum  the  liability  of  overloading  circuits. 
If  a  consumer  desires  to  increase  the  number  of  sockets 
on  his  circuits,  he  will  probably  do  so  by  correspond- 
ingly reducing  the  current  consumption  of  the  lamps 
used  in  the  fixtures.  So  far  as  is  known,  Chicago  is 
the  only  city  having  a  rule  of  this  kind. 


AUGUST  19,  1916 


ELECTRICAL    WORLD 


379 


ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


WIRELESS  TELEGRAPHY 

The  Mechanism  of  Transmission — Surface  and  Space 

Waves — The    Effect   of    the    Composition 

of  the  Atmosphere. 

IN  a  paper  presented  before  the  Institute  of  Radio 
Engineers  and  pubhshed  in  the  June,  1916,  issue  of 
its  Proceedings,  Fritz  Lowenstein  deals  in  an  inter- 
esting manner  with  fundamental  problems  of  the  mech- 
anism of  radiation  and  propagation  in  radio  communi- 
cation. The  intensity  of  the  electric  field  at  a  distance 
from  a  statically-charged  antenna  is  calculated  from 
elementary  considerations.  The  same  quantity  is  de- 
rived for  the  case  in  which  the  charge  is  oscillating  at 
a  radio  frequency.  It  is  shown  that  the  total  charges 
acting  on  the  receiver  in  the  two  cases  have  a  ratio 
equal  to  the  square  of  the  ratio  of  the  transmitting 
distance  to  a  certain  part  of  the  wave  length,  and  hence 
the  great  advantage  of  the  radio  frequency  transmis- 
sion. 

The  theories  of  Edison,  Tesla  and  Sommerfeld  are 
historically  considered.  It  is  shown  that  there  is  no 
physical  justification  for  the  separation  of  the  wave 
into  surface  and  space  waves.  The  electric  and  mag- 
netic intensities  at  various  distances  from  the  antenna 
are  calculated,  and  it  is  shown  that  they  become  prac- 
tically equal  at  a  wave  length  away.  The  author  prefers 
to  regard  radio  transmission  as  due  to  conducted  radio 
frequency  earth  currents  rather  than  modified  Hertzian 
oscillator  waves.  Or  to  quote  him  completely  it  seems 
to  him  more  natural  to  speak  of  a  conducted  radio  fre- 
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FIG.    1 — CHEMICAL  COMPOSITION,  PRESSURE   AND  TEMPERATURE 
OF    THE    ATMOSPHERE    AT    VARIOUS    HEIGHTS 

quency  current  and  to  look  upon  the  electric  and  mag- 
netic field  traveling  with  it  as  its  accompanying  result, 
than  to  designate  radio  transmission  as  identical  with 
the  radiation  of  a  Hertzian  oscillator  modified  by  a 
conducting  equatorial  plane  and  by  bending  of  radia- 
tion lines  due  to  the  earth's  curvature  and  to  the  ex- 
istence of  the  conducting  upper  strata. 

In  the  final  part  of  the  paper  a  very  interesting  sum- 
mary is  given  of  our  knowledge  of  the  composition  of 
the  atmosphere  as  it  affects  wireless  telegraphy.  Fig. 
1  shows  the  chemical  composition  and  pressure  and  the 


temperature  of  the  atmosphere  arranged  for  the  varying 
heights. 

Measurements  of  the  intensity  of  light  taken  at  sun- 
set show  three  distinct  discontinuities,  when  the  last 
rays  become  tangent  to  layers  of  air  at  the  height  of 
11  km.,  75  km.  and  220  km.  In  fact,  test  balloons  with 
registering  apparatus  clearly  show  a  very  distinct 
change  at  the  11-km.  height.  The  temperature  which 
fell  close  to  the  earth  at  the  rate  of  5  deg.  per  kilometer, 
and  at  the  height  of  10  km.  at  the  rate  of  9  deg.  per 
kilometer  suddenly  becomes  constant  in  regions  from 
11  to  75  km.,  the  mean  temperature  being  minus  55  deg. 
C.  A  glance  at  the  last  curve  of  Fig.  1  will  make  this 
discontinuity  very  apparent.  The  reason  for  the  uni- 
formity of  temperature  may  lie  in  the  fact  that  the 
pressures  to  which  the  atmosphere  is  subjected  at  these 
altitudes  are  suited  to  electric  conduction,  as  may  be 
seen  from  inspection  of  the  curve  in  the  center  of  Fig. 
1,  wherein  the  pressures  are  given  with  their  corre- 
sponding altitudes.  This  lower  point  of  discontinuity 
(11  km.)  has  been  further  proven  to  exist  by  tests  of 
chemical  composition  of  the  atmosphere. 

As  indicated  in  the  curve  to  the  left  of  Fig.  1,  the 
volumetric  analysis  of  the  atmosphere  as  to  its  relative 
proportion  of  nitrogen  and  oxygen  shows  a  constant 
proportion  in  this  first  layer  of  11  km.,  the  reason  being 
that  air  currents  rise  and  fall  therein  providing  for 
thorough  mixing  and  not  permitting  the  two  gases  to 
arrange  themselves  according  to  their  densities. 

This  lower  layer  of  11  km.  in  thickness,  the  tropo- 
sphere, is  shown  in  the  diagram  by  a  vertical  line,  de- 
noting a  constancy  of  mixture  up  to  11  km.  Above  that 
point,  in  the  stratosphere,  the  two  gases  adjust  them- 
selves according  to  Dalton's  law,  the  heavier  oxygen 
losing  and  the  lighter  nitrogen  gaining  in  relative  pro- 
portion. At  60  km.,  the  oxygen  has  practically  disap- 
peared, and  the  hydrogen  becomes  prominent.  Because 
of  the  very  great  difference  of  density,  however,  the 
mixture  of  nitrogen  and  hydrogen  extends  over  a  com- 
paratively thin  layer  of  15  km.  only,  and,  as  shown  in 
the  curve,  there  is  a  rather  abrupt  change  from  nitrogen 
to  hydrogen  at  75  km. 

The  third  sudden  change  in  light  intensity  at  sun- 
down occurs  when  the  last  sun  rays  pass  tangent  to  a 
layer  at  a  height  of  220  km.  Up  to  that  moment  the 
sky  appeared  blue  by  reason  of  the  illumination  of  the 
hydrogen  atoms,  which  are  able  to  send  the  shorter 
rays  of  the  sun's  spectrum  to  our  eyes.  The  sudden 
disappearance  of  blue  is  due  to  the  rather  sudden  dis- 
appearance of  hydrogen  from  the  atmosphere,  a  stratum 
of  coronium  beginning  at  that  height. 

It  remains  to  consider  the  bearing  of  these  various 
changes  on  the  transmission  of  electric  energy  through 
the  space.  The  high  pressures  prevailing  in  the  tropo- 
sphere make  it  a  perfect  dielectric.  The  stratosphere  is 
the  layer  of  highest  conductivity,  bounded  above  by 
strata  of  such  low  pressures  as  to  constitute  practically 
dielectrics.  Gradual  changes  of  conductivity  would  en- 
tail considerable  loss  if  they  gave  rise  to  marked  re- 
flections in  electric  wave  propagation,  and  consequently 
a  considerable  amount  of  argument  has  been  brought 
to  bear  against  the  possibility  of  efficient  reflection  by 
the  upper  strata.     The  abrupt  changes  shown  to  exist 
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in  the  atmosphere  certainly  permit  us  with  leas  hesi- 
tancy to  ascribe  stronj?  variations  of  received  signal 
intensities  (.according  to  the  wave  length  employed)  to 
efficient  reflection. 

Generators,  Motors  and  Transformers 

Direct-Current  Machines. — Stanley  Parker  Smith. 
— Having  discussed  the  principles  underlying  the  design 
of  direct-current  machines,  the  author  now  applies  these 
principles  to  the  special  case  of  the  design  of  a  high- 
speed direct-current  generator  with  an  output  of  350 
kw.  at  a  constant  terminal  pressure  of  500  volts  and  a 
speed  of  200  r.p.m.,  with  a  temperature  rise  not  ex- 
ceeding 45  deg.  C.  after  working  continuously  on  full 
load.  The  method  of  procedure  of  the  design  is  out- 
lined and  a  numerical  calculation  is  given. — London 
Electrician,  July  7,  1916. 

Design  of  Electromagnetic  Machines. — Stanley  Par- 
ker Smith. — This  is  the  second  part  of  the  article  in 
which  the  author  deals  with  the  principles  underlying 
the  design  of  continuous-current  machines  and  applies 
these  principles  to  the  design  of  a  350-kw.,  500-volt 
generator  running  at  200  r.p.m.  Consideration  is  given 
to  proper  design  of  armature  slots,  iron  loss,  resistance 
of  armature  winding,  equalizing  rings,  commutator  and 
brushgear,  brushes  and  commutating  poles. — London 
Electrician,  July  14,  1916. 

Correcting  Power  Factor. — An  article  which  discusses 
the  poor  power  factor  that  results  when  a  large  number 
of  induction  motors  are  working  underloaded  in  steel 
rolling  mills.  The  equipping  of  large  induction  motors 
with  exciters  or  phase  advancers,  which  supply  magnet- 
izing current  to  the  motors,  thus  eliminating  wattless 
current  in  the  distributing  system  is  outlined.  These 
phase  advancers  can  either  be  driven  by  the  motors 
themselves,  like  an  ordinary  exciter,  or  by  another  motor 
or  other  driving  agent.  The  armature  is  sometimes  of 
the  open-circuit  type  and  sometimes  of  the  closed-circuit 
type,  depending  upon  the  voltage  and  current  conditions. 
The  former  winding  is  used  when  the  current  is  great 
and  the  voltage  to  be  generated  by  the  phase  advancer 
small,  and  the  latter  when  the  current  is  not  so  heavy 
and  the  voltage  is  higher.  The  Scherbius  phase  ad- 
vancer made  by  Brown-Boveri  is  shown  in  Fig.  2.    The 


itdrting. 


=  Main  motor.  F  =  Main  switch. 

—  PhdiC'advdncer.  G  =  Switch  with  fuses  cut  out  i 

C  =  Starter.  AM  =  Auxiliary  motor. 

D  =  Contact  relay. 

FIG.    2 — CONNECTIONS    FOR    SCHERBIUS    PHASE    ADVANCER 

armature  is  of  the  drum  type,  but  the  coils  are  embedded 
in  a  circle  of  slots  well  within  the  external  diameter  of 
the  armature  plates,  so  that  the  iron  'outside  the  slots 
serves  as  an  external  path  for  the  flux  which  passes 
through  the  windings.  This  flux  is,  of  course,  pro- 
duced by  the  combined  action  of  the  three  rotor  cur- 
rents, and  it  revolves  in  space.  If  the  phase  advancer 
is  stationary  while  the  induction  motor  is  at  work,  the 


former  ju;ts  as  a  choking  coil  and  causes  a  reactive  drop 
and  a  lagging  current.  For  a  given  current,  this  reactive 
drop  depends  only  upon  the  frequency;  that  is,  upon 
the  rate  at  which  the  rotating  field  set  up  in  the  phase 
advancer  cuts  the  winding.  But  if  the  rate  of  cutting  is 
reduced  by  rotating  the  winding  in  the  same  direction 
as  the  field,  the  reactance — and  therefore  the  lag — de- 
creases, and  finally,  at  synchronism,  becomes  zero.  If 
the  speed  is  increased  above  synchronism,  the  reactance 
attains  a  negative  value,  and  the  phase  advancer  acts 
as  a  capacity,  with  the  result  that  the  current  is  ad- 
vanced. Since  the  current  flowing  in  the  armature  of 
the  advancer  has  a  frequency  proportional  to  the  slip, 
viz.,  about  1  to  3  cycles,  whereas  the  speed  of  rota- 
tion chosen  for  the  phase  advancer  has  a  value  corre- 
sponding to  from  30  to  50  cycles,  and  a  considerable 
leading  current  can  therefore  be  produced.  The  power 
necessary  for  driving  these  phase  advancers  is  very 
small,  as  only  the  friction  of  the  machine  has  to  be  over- 
come. A  phase  connector  for  a  1000-hp.  motor  requires 
about  2  hp.  to  drive  it. — London  Engineering,  July  14, 
1916. 

Generation,  Transmission  and  Distribution 

German  Plan  for  Bulk  Energy  Supply. — Abstract  of 
an  address  by  Professor  Klingenberg,  president  of  the 
Society  of  German  Electrical  Engineers,  in  which  the 
production  of  electricity  on  a  large  scale  with  govern- 
ment assistance  was  discussed.  It  was  proposed  that 
the  government  should  erect  a  number  of  power  stations 
on  the  largest  possible  scale  at  suitable  sites  distribut- 
ing at  100,000  volts  to  transformer  stations.  The  basis 
of  the  plan  is  to  secure  existing  stations  as  customers 
for  government  stations,  since  any  attempt  at  competi- 
tion with  existing  stations  would  lead  to  failure.  The 
capital  invested  in  the  existing  stations  in  Germany 
amounted  to  $523,000,000  in  1913.  By  the  investment 
of  $215,000,000  in  state  power  stations,  provision  could 
be  made  for  a  total  output  of  current  in  bulk,  by  1926, 
of  10,000,000,000  kw.-hr.  The  annual  net  profit  on  this 
bulk  supply  is  estimated  at  $9,750,000.  As  this  works 
out  at  something  over  4.5  per  cent.  Dr.  Klingenberg 
suggests  taxation  to  make  up  the  commercial  balance. 
The  most  suitable  forms  are  stated  to  be  a  direct  tax 
on  electricity  and  gas  for  lighting  of  10  per  cent  on 
the  invoiced  amount,  and  an  indirect  tax  on  coal.  On 
that  basis  the  total  revenue  in  1926  from  the  sale  of 
current  and  from  taxes  would  be  about  $75,000,000. 
The  calculated  yield  of  the  various  taxes  is  set  out  as 
follows : 

Taxes  on  electric  light $14,280,000 

Taxes  on  gas  light 3,808,000 

Taxes  on  water  power 714,000 

Taxes   on   coal 4,760,000 

Dr.  Klingenberg's  scheme  as  it  stands  is  calculated  to 
diminish  the  lighting  peak,  to  discourage  the  use  of  gas, 
and  to  induce  people  to  use  electricity  instead  of  coal. 
The  only  way  to  escape  taxation  will  be  to  use  current 
for  industrial  purposes. — Electrical  IndMstries,  July  12, 
1916. 

Electrophysics  and  Magnetism 

The  Low-Potential  Discharge  Spectrum  of  Mercury 
Vapor  in  Relation  to  Ionization  Potentials. — John  T. 
Tate. — An  abstract  of  an  American  Physical  Society 
paper.  A  marked  ionization  occurs  in  mercury  vapor 
when  the  velocity  of  the  colliding  electrons  reaches  a 
critical  value  of  10  volts.  This  is  very  nearly  the  value 
(10.2  volts)  to  be  expected  on  the  basis  of  Bohr's  theory 
of  the  atom  as  McLennan  has  pointed  out.  The  energy 
lost  by  the  electrons  at  these  collisions  is  radiated  out 
as  the  many-lined  spectrum  of  mercury.  Although 
ionization  of  mercury  vapor  at  4.9  volts  is  not  definitely 
disproved,  it  is  certainly  much  less  complete  than  the 
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ionization  taking  place  at  10  volts. — Phys.  Review,  June, 
1916. 

Action  of  Calcium  in  a  Discharge  Tube. — H.  B.  C.  Al- 
lison.— An  abstract  of  an  American  Physical  Society 
paper.  During  the  course  of  some  experiments  on  gas- 
eous conduction,  a  number  of  Pluecker  tubes  containing 
various  gases  w^ere  made.  The  action  of  one  of  these 
tubes  was  considered  worthy  of  note.  The  tube  was  of 
the  usual  type,  having  a  capillary  connecting  the  two 
electrode  chambers,  and  was  about  8  in.  in  length.  The 
electrodes  were  aluminum  rods  mounted  on  platinum 
wires.  In  one  of  the  electrode  chambers  some  calcium 
chips  were  placed  before  the  electrode  was  sealed  into 
the  tube.  The  usual  lamp  exhaust  was  given,  and  the 
tube  filled  with  argon  of  at  least  99.8  per  cent  purity. 
After  washing  out  the  tube  twice  it  was  sealed  off  at 
2  mm.  pressure  and  connected  with  a  high-voltage  trans- 
former. A  spectroscope  having  been  put  in  position,  the 
spectrum  was  observed  to  be  a  combination  of  argon 
lines  and  nitrogen  bands,  with  four  prominent  hydrogen 
lines.  As  the  tube  continued  to  run  the  nitrogen  dis- 
appeared first,  and  then  the  hydrogen,  until  only  the 
pure  argon  spectrum  remained.  During  this  time  the 
calcium  chips  were  in  the  path  of  the  discharge,  but  not 
in  contact  with  the  electrode.  The  tube  was  then  in- 
verted, and  shortly  the  hydrogen  lines  appeared  as  bril- 
liantly as  at  first.  The  calcium  was  then  in  contact  with 
the  electrode.  Upon  returning  to  the  original  position 
the  clean-up  of  the  hydrogen  again  took  place.  It  was 
possible  to  repeat  this  reversal  a  large  number  of  times, 
but  as  long  as  any  calcium  remained  in  contact  with  the 
electrode,  hydrogen  was  always  present  in  the  spectrum. 
This  is  undoubtedly  due  to  the  formation  of  calcium  hy- 
dride in  the  first  position,  and  its  subsequent  decomposi- 
tion when  in  contact  with  the  electrode. — Phys.  Rev., 
June,  1916. 

Conductivity  of  Flames. — C.  W.  Heaps. — An  account 
of  an  experimental  investigation  in  which  the  potential 
gradient  between  vertical  electrodes  in  a  flame  was 
studied  in  a  series  of  cases,  the  cathode  being  covered 
with  a  deposit  of  metallic  oxides  for  the  production  of 
electrons.  The  current-voltage  curve  indicates  an  ap- 
parent saturation  current.  This,  however,  is  mainly 
due  to  the  appearance  of  an  anode  fall  of  potential. 
Ionization  by  collision  occurs  for  large  values  of  the 
electric  field.  By  measuring  the  effect  of  a  magnetic 
field  on  the  conductivity  of  the  flame  the  velocity  of  the 
negative  ions  was  determined,  and  k,  the  velocity  under 
unit  potential  gradient,  found  to  have  a  maximum  value 
of  20,400  cm.  per  second.  The  value  of  k  for  a  flame 
varies  with  X/p  in  much  the  same  way  as  does  k  for 
air  at  ordinary  temperatures,  where  p  is  the  pressure 
in  the  gas  and  X  is  the  electric  intensity.  The  conclu- 
sion is  drawn  that  when  X/p  is  above  0.09  the  flame 
ions  are  free  electrons;  when  X/p  varies  from  0.09  to 
0.01  (approximately)  the  free  electrons  begin  to  asso- 
ciate with  gas  molecules,  and  when  X/p  is  below  0.01 
the  electrons  are  free  only  about  one-eighth  of  the  time. 
This  variation  of  k  with  X/p  probably  explains  the  lack 
of  agreement  between  the  values  of  k  as  determined  by 
different  experimenters. — Phys.  Revieiv,  June,  1916. 

Installations,  Systems  and  Appliances 

Electricity  in  Small  Households. — W.  B.  Smith. — An 
illustrated  paper  read  before  the  Greenock  Electrical 
Society.  The  only  hindrance  to  the  universal  adoption 
of  electric  lighting  in  small  dwellings  is  the  initial  out- 
lay required  to  fit  up  the  installation.  Curves  are  given 
showing  the  relation  between  average  lierhtincr  bills  and 
size  of  house;  also  the  variation  of  lighting  bills  from 
month  to  month.  Electric  heating  is  discussed.  "In 
the  selection  of  an  oven,  top  heat  should  be  insisted  on 
as  well  as  bottom  heat,  as  it  enables  the  food  to  be 


well  browned  on  top,  and  a  better  variation  of  the  heat 
distribution  in  the  oven  is  possible.  Side  elements  are 
not  so  serviceable  in  this  respect.  The  full  temperature 
of  300  deg.  or  400  deg.  Fahr.  should  be  attained  in 
about  twenty  minutes  after  switching  on,  and  the  oven 
should  be  lagged  so  that  about  one-half  the  full  loading 
maintains  this  temperature.  The  energy  used  for  cook- 
ing varies  from  1  to  1.5  kw.-hr.  per  day  for  each  per- 
son." Figures  of  cost  for  lighting  and  cooking  are 
given  under  different  conditions. — London  Elec.  Review, 
June  23,  1916. 

Control  Gear. — E.  F.  Butler. — An  illustrated  article 
giving  many  practical  hints  on  details  of  construction 
of  direct-current  motor  starters  and  control  gears  in 
general. — London  Elec.  Review,  June  23  and  30,  1916, 

Breakdowns  of  Electrical  Machinery. — C.  S.  Buyers. 
— An  abstract  of  a  paper  read  before  the  Scientific 
Society  of  the  Royal  Technical  College  of  Glasgow  on 
the  causes  of  breakdowns.  With  regard  to  faulty  manu- 
facture the  necessity  for  ample  clearance  between  the 
rotor  of  an  induction  motor  and  the  stator  is  pointed 
out.  In  steel  works  with  overhead  wires  it  is  stated  that 
during  thunderstorms  it  is  advisable  to  shut  down  the 
electric  plant,  as  lightning  arresters  are  unreliable,  the 
busbars  being  connected  to  earth.  It  is  considered  a 
wise  plan  to  run  direct-current  machinery  at  10  to  20 
per  cent  below  full  load,  as  the  wear  and  tear  is  then 
considerably  reduced.  With  induction  motors,  however, 
these  should  be  run  at  approximately  full  load.  The 
various  types  of  dirts  which  cause  breakdowns  are  given 
as  moisture,  oil,  carbon  dust,  metal,  chips,  filings  or 
turnings,  sawdust,  wool  or  cotton  fluff,  cement  and  coal 
dust,  and  acids,  chemical  fumes  and  exhaust  gases.  The 
effect  of  moisture  on  insulators,  such  as  presspahn,  is 
next  discussed,  and  the  necessity  for  dryness  in  such 
cases  indicated.  This  is  particularly  important  in  ship- 
yards, collieries  and  iron  works  where  motors  work  in 
exposed  positions.  A  too  liberal  use  of  oil  is  consid- 
ered as  likely  to  cause  trouble,  and  a  case  is  referred 
to  where  the  bearings  were  lubricated  three  times  a  day, 
and  the  overflow  being  plugged  up  a  breakdown  quickly 
ensued  in  the  armature  coils  and  two  bottom  field  coils 
of  the  motor.  To  prevent  overfilling  of  the  bearings  a 
snag  should  be  cast  on  the  outside  of  the  bearing  hous- 
ing at  the  proper  oil  level.  This  should  be  filled  with  a 
small  hinged  lid  and  have  a  0.75-in.  diameter  hole  to 
prevent  it  getting  easily  choked  with  dirt.  Air  filters, 
dry  and  wet,  are  dealt  with,  and  the  use  is  recommended 
of  a  small  blower  for  cleaning.  The  trouble  caused  by 
ventilating  fans  drawing  dust  into  inclosed  motors  is 
referred  to;  open  motors  without  fans  in  such  cases 
are  to  be  preferred.  In  order  to  prevent  fine  particles 
of  copper  flying  off  from  the  tools  and  getting  on  to 
the  commutator  lugs  when  truing  the  commutator,  it 
is  advisable  to  cut  a  piece  of  millboard  the  same  diam- 
eter as  the  armature  coil.  A  circular  hole  the  same 
diameter  as  the  commutator  is  then  cut  in  it,  and  it 
is  pushed  tightly  up  against  the  front  of  the  lugs.  After 
turning  the  main  segments  should  be  carefully  examined 
and  any  copper  particles  removed;  the  windings  should 
also  be  blown  through  with  compressed  air  or  by  a  pair 
of  bellows.  With  regard  to  bearings,  the  oil  should  be 
renewed  and  the  sludge  in  the  oil  chamber  cleared  out. 
The  life  of  an  open-type  motor  in  a  sulphuric  acid  fac- 
tory is  stated  to  be  a  very  short  one,  and  the  author 
recommends  totally-inclosed  motors  with  tightly-fitting 
doors  closed  by  sheds  and  wing  nets.  The  armature 
windings  and  field  coils  should  receive  three  coats  of 
anti-sulphuric  enamel.  Other  exposed  parts  should  re- 
ceive one  coat.  Alternating-current  motors  should  be 
treated  similarly,  and  switches  should  preferably  be 
inclosed  in  a  wooden  case  with  glass  front  and  operated 
from  outside. — London  Electrician,  June  30,  1916. 
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Economy  of  Small  Non-Condensing 

Turbines 

To  the  Editor  of  Elkcthicai,  World: 

Sir: — The  coirimoiit  on  small  turbine 
economies  publislied  on  \n\^(i  58  of  the 
July  8  issue  of  the  Elkctkical  Would 
in  connection  with  the  operation  of  the 
jjeared  turbine  installations  at  Dowa- 
giac,  Mich.,  and  at  Hoopeston,  111.,  seems 
to  the  writer  somewhat  unfair,  since  the 
non-condensing-  plant  is  not  given  due 
credit  for  its  actual  performance. 

Special  attention  is  called  to  the  para- 
graph in  which  it  is  said,  "As  everybody 
knows,  running  a  turbine  non-condens- 
ing is  like  shoveling  coal  into  the  river, 
and  it  is  not  surprising  to  find  this 
plant,  for  which  full-load  steam  con- 
sumption of  38+  lb.  was  guaranteed, 
requiring  9  lb.  of  coal  per  kilowatt-hour 
in  its  actual  operation." 

By  referring  to  the  economy  guaran- 
tees published  in  the  article  mentioned, 
it  is  seen  that  the  actual  economy  ob- 
tained on  the  Hoopeston  turbine  was 
about  36.5  lb.  per  kilowatt-hour,  which 
is  really  quite  a  remarkable  result  for 
so  small  a  non-condensing  turbine.  This 
economy  corresponds  to  a  Rankine  cycle 
efficiency  of  a  little  more  than  61  per 
cent  on  the  brake-horsepower  basis,  and 
would  mean  that  a  reciprocating  engine 
would  have  to  do  approximately  67  per 
cent  Rankine  cycle  efficiency  on  the  in- 
dicated water  rate  basis. 

A  Rankine  cycle  efficiency  of  61  per 
cent  on  the  brake-horsepower  basis  with 
a  machine  which  will  give  this  perform- 
ance in  the  hands  of  any  operator,  who, 
in  order  to  keep  the  machine  operating, 
has  nothing  to,  do  but  keep  the  oil  clean, 
certainly  compares  very  favorably  with 
any  type  of  reciprocating  engine,  which 
requires  more  or  less  expert  operation 
and  expert  adjustment  from  time  to 
time  in  order  to  maintain  anywhere 
near  its  test  economy.  It  is  well  known 
that  practically  every  reciprocating  en- 
gine plant  suffers  in  economy  due  to  the 
changes  in  valve  setting  which  are  made 
from  time  to  time.  This  occurs  every 
time  there  is  a  change  of  operating 
engineers,  for  each  operating  engineer 
has  his  own  ideas  in  regard  to  the  valve 
setting  which  will  give  the  best  econ- 
omy. Similar  circumstances  cannot  ex- 
ist with  the  turbine,  however,  for  the 
only  thing  the  engineer  can  do  is  to 
turn  on  the  steam.  The  turbine  will 
then  give  the  same  performance  in 
practice  as  it  does  on  test. 

This  latter  statement  is  borne  out  by 
the  fact  that,  as  given  on  page  68  of  the 
article  on  the  plants  referred  to,  it  was 
stated  as  follows:  "At  the  latter  sta- 
tion the  guaranteed  water  rate  for  37.5 
kw.  at  125  lb.  pressure  is  40  lb.  per 
kilowatt-hour,  whereas  the  average 
consumption  during  one  month's  opera- 
tion was  actually  32.019  lb.  steam  per 
kilowatt-hour,  with  an  average  load  of 
37  kw."  The  economy  of  this  turbine 
obtained  on  test  showed  a  steam  con- 
sumption of  32.3  lb.  per  kilowatt  hour 
at  a  load  of  37  kw.  with  150  lb.  steam 
pres.sure  and  28  in.  of  vacuum.  In  other 
words,  according  to  the  data  actually 
obtained  in  the  operation  of  this  plant, 
the  economy  for  a  whole  month  aver- 
aged somewhat  better  than  that  deter- 
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mined  on  the  test  floor  under  somewhat 
more  favorable  conditions.  The  ex- 
planation is  that  the  slightly  higher 
water  rate  obtained  on  test  was  un- 
doubtedly due  to  the  inaccuracy  of 
weighing  the  steam  condensed  during 
the  test  period  of  only  one  hour's  dura- 
tion. 

It  is  hardly  fair  to  say  that  the  oper- 
ation of  a  turbine  non-condensing  is  like 
throwing  coal  into  the  river  for  the 
simple  reason  that  in  most  plants  that 
are  operated  non-condensing-  the  ex- 
haust steam  is  used  either  in  some 
manufacturing  process  or  for  heating 
during  at  least  six  months,  and  even 
possibly  seven  months  of  the  year. 
Consequently,  in  most  cases  it  might  be 
said  that  the  power  is  obtained  free  of 
charge,  as  the  steam  required  for  the 
industrial  process  or  heating  system 
would  have  to  be  furnished  by  live 
steam  from  which  there  would  be  no 
return.  The  operation  of  plants  non- 
condensing,  even  where  the  heating  sea- 
son is  only  five  or  six  months,  is  fre- 
quently justified  by  the  fact  that  water 
for  condensing  purposes  is  scarce,  and 
in  a  small  plant  the  interest  on  the  in- 
vestment of  a  cooling  pond,  spraying 
apparatus,  condensers  and  auxiliaries 
does  not  justify  the  saving  which  could 
be  obtained  by  their  use  during  the  few 
months  when  the  exhaust  steam  is  not 
being  usefully  employed. 

It  is  true  that  American  plants  are 
backward  in  the  use  of  superheated 
steam  and  higher  steam  pressure,  as 
steam  at  200  lb.  or  even  250  lb.  pressure 
with  50  to  100  deg.  Fahr.  superheat  can 
be  generated  almost  as  cheaply  as  sat- 
urated steam  at  100  lb.,  whereas  there 
would  be  a  great  difference  in  the  steam 
consumption  of  turbines  operating-  un- 
der these  conditions.  The  investment 
in  superheaters  and  boilers  desig-ned  for 
higher  pressure  would  be  well  war- 
ranted in  any  plant  operating  non-con- 
densing except  in  those  where  all  the 
exhaust  steam  is  used  in  some  manu- 
facturing process  during  the  entire 
year.  Even  in  those  plants  where  the 
exhaust  steam  can  be  utilized  for  a  few 
months  only,  superheating  and  higher 
pressure  should  be  employed.  The  point 
under  discussion,  however,  is  that  under 
the  conditions  of  operation  at  Hoopes- 
ton, 111.,  the  performance  is  really  re- 
markable and  does  not  justify  the  re- 
mark about  throwing  coal  into  the  river, 
nor  should  it  "serve  as  a  scarecrow  to 
warn  against  working  a  perfectly  re- 
spectable and  well-intentioned  turbine 
non-condensing." 

In  regard  to  the  operation  of  the 
Dowagiac  plant  and  the  performance  of 
3.88  lb.  of  coal  per  kilowatt-hour  oper- 
ation for  a  load  of  only  37  kw.,  it  may 
be  only  just  to  point  out  that  while  this 
coal  consumption  will  obtain  with  the 
turbine  water  rate  of  32.019  lb.  per  kilo- 
watt  hour,   the   steam    consumption   at 


full  load  shown  by  the  test  was  some- 
thing under  21.5  lb.  per  kilowatt-hour, 
and  with  this  water  rate  the  coal  con- 
sumption of  the  plant  should  not  be 
more  than  approximately  2.6  lb.  of  coal 
per   kilowatt-hour. 

Bearing  in  mind  that  the  Dowagiac 
plant  has  only  150  kw.  normal  rated 
capacity,  it  would  compare  remarkably 
well  with  the  1.68  lb.  of  coal  per  kilo- 
watt-hour obtained  at  the  Seventy- 
fourth  Street  plant  of  the  Interborough 
Rapid  Transit  Company  in  New  York 
City,  which  is  equipped  with  30,000-kw 
turbines  and  has  every  means  of  saving- 
the  heat  lost  from  the  generators,  bear- 
ings, oil  coolers,  etc.,  to  the  boilers, 
which  equipment  the  smaller  plant  does 
not  have.  D.  O.  Tylee. 

Wcslingho^ise  Electric  &  Manufacturing 
Co-mpany. 

East  Pittsburgh,  Pa. 


Elimination  of  Belt  Insulation  on 

Multiple  Conductor  Cables 
To  the  Editor  of  Electrical  World: 

Sir: — Under  date  of  June  17,  pages 
1427-28,  an  abstract  of  an  interesting 
German  paper  by  Mr.  Hoechstaedter 
was  published  in  the  Electrical 
World,  in  which  the  use  of  a  metallic 
covering  over  the  insulation  on  each 
conductor  of  a  three-phase  cable  and 
the  elimination  of  the  belt  insulation  is 
recommended.  The  writer  for  a  num- 
ber of  years  has  been  recommending 
the  elimination  of  belt  insulation  on  all 
multiple  conductor  cables,  except  where 
required  for  mechanical  reasons,  as  it 
is  practically  impossible  to  make  any 
electrical  test  that  will  discover  de- 
fects in  it. 

The  use  of  a  metallic  covering  over 
the  insulation  on  each  of  the  conductors 
of  a  three-phase  cable  was  suggested 
by  the  writer  to  the  engineers  of  the 
New  York  Central,  and  under  date  of 
May  25,  1914,  the  company  with  which 
the  writer  is  connected,  at  his  sugges- 
tion, wrote  the  New  York  Central  offer- 
ing to  build  cables  for  a  certain  special 
location  on  their  11,000-volt  lines  made 
up  as  follows: 

Three-conductor  No.  AWG  19  strands, 
each  conductor  insulated  with  9/32-in. 
wall  of  Okohite  insulation,  taped,  special 
metallic  covering',  the  three  conductors 
assembled  in  cai)le  form,  jute  filled,  one 
tape  one-third  lap  and  two  braids  over 
all:  outside  diameter  2%  in. 

Three-conductor  No.  4/0  AWG  19 
strands,  each  conductor  insulated  with 
9/32-in.  wall  of  Okonite  insulation, 
special  metallic  covering,  the  three 
conductors  assembled  in  cable  form, 
jute  filled,  one  layer  of  dry  jute  two 
layers  flat  steel  tape,  one  layer  of  jute 
saturated  ;  outside  diameter  3i/^  in. 

These  cables  differ  in  design  from 
Mr.  Hoechstaedter's  only  in  that  they 
are  insulated  with  rubber  instead  of 
paper  and  have  no  lead  sheath,  so  that 
the  idea  is  not  original  with  Mr.  Hoech- 
staedter. The  armor  on  the  second 
cable  was  intended  for  mechanical  pro- 
tection in  the  absence  of  conduit. 

The  writer  feels  that  this  type  of 
cable  will  prove  superior  to  the  pres- 
ent generally  accepted  type  and  will 
come  into  more  general  use  as  its  ad- 
vantages are  recognized  by  operating- 
engineers.  Francis  J.  White. 

New  York  City. 
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William  C.  L.  Eglin,  who  has  been 
appointed  chairman  of  the  new  com- 
mittee on  safety  rules  and  accident  pre- 
vention of  the  National  Electric  Light 
Association,  which  will  work  with  the 
National  Bureau  of  Standards,  is  a 
past-president  of  the  National  Electric 
Light  Association  and  second  vice-pres- 
ident of  the  Philadelphia  Electric  Com- 
pany. Mr.  Eglin  is  a  native  of  Glas- 
gow, Scotland,  and  received  his  schol- 
astic training  at  the  Andersonian  Uni- 
versity of  that  city  and  at  the  West  of 
Scotland  Technological  College.  Fol- 
lowing graduation  he  assisted  Rankin 
Kennedy  in  his  early  experimental  work 
on  alternating-current  generators  and 
transformers,  and  in  1889  came  to  the 
United  States,  where  he  joined  the  Edi- 
son Electric  Light  Company  of  Phila- 
delphia. Later  he  was  appointed  en- 
gineer in  charge  of  the  electrical  de- 
partment of  the  Philadelphia  company. 
He  continued  in  this  position  until 
the  consolidation  of  the  Edison  com- 
pany with  the  Penn  Heat,  Light  & 
Power  Company  in  1896,  shortly  after 
which  he  was  appointed  electrical  en- 
gineer for  the  Philadelphia  Electric 
company.  Besides  his  work  as  chief 
executive  officer  in  charge  of  the  com- 
pany's engineering  and  operating  de- 
partments, Mr.  Eglin  has  taken  an  ac- 
tive part  in  all  matters  relating  to  the 
company's  progress,  and  has  given  par- 
ticular attention  to  the  various  educa- 
tional and  beneficial  organizations 
within  the  ranks  of  the  employees.  Mr. 
Eglin  has  also  contributed  to  the  pro- 
ceedings of  the  Association  of  Edison 
Illuminating  Companies  and  of  the 
American  Institute  of  Electrical  En- 
gineers, which  latter  he  has  served  both 
as  a  manager  and  as  vice-president. 
In  the  National  Electric  Light  Associa- 
tion he  has  occupied  successively  the 
offices  of  secretary  and  treasurer,  sec- 
ond vice-president,  and  president.  Dur- 
ing his  term  as  president  (1908-1909) 
the  association  made  great  strides  in 
activity,  the  membership  being  more 
than  doubled. 

MacAUister  Moore,  formerly  Cana- 
dian representative  of  the  Simplex  Elec- 
tric Heating  Company,  has  joined  the 
sales  force  of  the  National  Electric 
Utilities  Corporation,  New  York  City. 


Men 
of  the  Industry 

Ciuing>"s  in  Personnel 

and  Position — 

I$ii)gi"ai)Iiic;il  Notes 


M.  K.  Foxworthy  has  been  appointed 
manager  of  the  Danville  (Ind.)  Light, 
Heat  &   Power   Company. 

H.  S.  Beidelman  of  2343  Broadway, 
New  York  City,  is  the  new  secretary  of 
the  Associated  Electrical  Contractors 
of  New  York  City,  succeeding  H.  M. 
Walter,  who  recently  resigned. 

L.  S.  Montgomery,  district  manager 
in  charge  of  the  Buffalo  office  of  the 
National  Metal  Molding  Company  of 
Pittsburgh,  and  Past  Apollo  in  the 
Jovian  Order,  is  now  on  the  Mexican 
border  with  Troop  I,  First  Cavalry,  New 
York  State  National  Guard. 

W.  L.  Frost  has  been  transferred 
from  the  Redlands  district  of  the 
Southern  California  Edison  Company  to 
the  company's  general  offices  at  Los 
Angeles,  Cal.,  where  he  becomes  assist- 
ant to  the  general  agent,  succeeding 
J.  H.  Pieper,  whose  death  was  recently 
announced  in  these  columns. 

Marvin  W.  Foss  has  been  appointed 
manager  of  the  Berlin  (N.  H.)  Electric 
Light  &  Power  Company.  Mr.  Foss  was 
formerly  employed  by  the  Leominster 
Electric  Light  &  Power  Company,  one 
of  the  properties  controlled  by  the  Tri- 
State  Electric  Light  &  Power  Company, 
which  operates  the  Berlin  plant. 

James  R.  Strong,  president  of  the 
Tucker  Electric  Construction  Company 
of  New  York  City,  and  a  past-president 
of  the  National  Electrical  Contractors' 
Association,  left  New  York  on  Aug.  10 
for  a  pleasure  trip  to  Alaska  by  way  of 
Vancouver  (B.  C.)  and  Skaguay.  Mr. 
Strong  is  taking  a  vacation  accom- 
panied by  his  wife  and  family.  The 
party  plans  to  start  on  Sept.  13  on  the 
return  journey  by  way  of  Canada. 

Alfred  F.  Townsend,  for  the  last 
seven  years  manager  of  the  Woonsocket 
(Mass.)  division  of  the  Blackstone  Val- 
ley Gas  &  Electric  Company,  a  Stone 
&  Webster  corporation,  has  been  ap- 
pointed manager  of  the  Eastern  Texas 
Electric  Company,  which  operates  a 
group  of  properties  in  Beaumont  and 
Port  Arthur,  Tex.  Mr.  Townsend  re- 
cently returned  to  Woonsocket  after  a 
three  months'  stay  at  Ponce,  Porto 
Rico,  where  he  served  as  manager  of 
the  local  Stone  &  Webster  interests 
during  the  illness  of  Manager  Prentiss 
M.  Hatch.  Before  coming  to  Woon- 
socket Mr.  Townsend  was  for  five  years 
manager  of  the  Capron  Electric  Com- 
pany and  vice-president  of  the  Sidney 
(Nova  Scotia)  &  Glace  Railway  Com- 
pany. Prior  to  his  experience  in  Nova 
Scotia  Mr.  Townsend  served  two  years 
with  the  Ponce  Railway  &  Light  Com- 
pany in  Porto  Rico,  and  was  for  a  time 
with  the  Lowell  (Mass.)  Electric  Light 
corporation. 


DR.   E.    p.    HYDE 


Dr.  Edward  P.  Hyde,  who  is  chair- 
man of  the  committee  on  lectures  for 
the  Illuminating  Engineering  Society's 
lecture  course  to  be  held  at  the  Uni- 
versity of  Pennsylvania,  Philadelphia, 
from  Sept.  21  to  28,  is  the  director  of 
the  physical  laboratory  of  the  National 
Lamp  interests,  Nela  Park,  Cleveland, 
Ohio.  Dr.  Hyde  is  a  graduate  of  Johns 
Hopkins  University,  from  which  he  also 
obtained  his  Ph.D.  degree  in  1904.  For 
eight  years  Dr.  Hyde  was  connected 
with  the  National  Bureau  of  Standards 
at  Washington,  devoting  much  of  his 
attention  to  the  photometry  of  incan- 
descent lamps,  and  supervising,  inci- 
dentally, the  design  and  installation  of 
the  bureau's  new  photometric  labora- 
tory. In  1905  he  visited  a  number  of 
European  laboratories  on  behalf  of  the 
bureau  to  investigate  photometric  meth- 
ods abroad,  but  in  1908  he  resigned  as 
associate  physicist  of  the  bureau  in  or- 
der to  take  charge  of  the  new  physics 
laboratory  of  the  associated  lamp  in- 
terests at  Cleveland.  Dr.  Hyde  is  a 
charter  member  of  the  Illuminating  En- 
gineering Society,  and  served  as  its 
president  in  1910. 

J.  G.  Monahan,  who  was  until  re- 
cently Westei-n  manager  of  the  Fer- 
ranti  Electric  Company  of  Canada,  has 
been  appointed  Los  Angeles  district 
manager  for  the  Sangamo  Electric 
Company. 

T.  H.  Soren,  for  twenty-three  years 
connected  with  the  Schenectady  (N.  Y.) 
works  of  the  General  Electric  Company, 
has  been  appointed  assistant  to  Samuel 
Ferguson,  vice-president  of  the  Hart- 
ford Electric  Light  Company. 


Obituary 
Philip  Henry  Clarke,  manager  of  the 
Union  Light  &  Power  Company,  Frank- 
lin, Mass.,  was  killed  Aug.  10,  in  a 
collision  between  a  New  Haven  Railroad 
train  and  an  automobile  in  which  he 
was  riding,  at  White's  Crossing,  a  short 
distance  from  Bellingham  Center.  Mr. 
Clarke  was  thirty-five  years  of  age. 
Ernest  L.  Brown  of  Wakefield,  Mass., 
an  engineer  in  the  meter  department  of 
the  General  Electric  Company's  Boston 
office,  was   injured  in  the  collision. 
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NEW  APPARATUS   AND  APPLIANCES 

.1  Record  oj  Laic  tit  Developments  and  I  niproremenfs  in  Manufacturers'  Products 

Used  in  the  Kleeirieal  Field 


Water  Strainer  with  Motor- 
Drive  Attachment 

What  is  said  to  be  one  of  the  largest 
twin  strainers  ever  built  has  recently 
been  made  by  the  Elliot  Company,  Pitts- 
burgh, Pa.,  for  the  Toledo  Railways  & 
Light  Company.  The  apparatus  is  of 
particular  interest  because  of  the  motor- 
drive  attachment,  by  means  of  which 
the  valves  are  operated  so  as  to  direct 
the  flow  of  water  through  either  com- 
partment of  the  strainer. 

The  strainer  is  installed  in  the  suc- 
tion line  to  the  condenser  of  a  20,000- 
kva.  turbine  installation.  It  is  designed 
to  catch  and  retain  in  the  strainer  bask- 
ets all  such  solid  particles  as  leaves, 
fish,  etc.,  that  may  be  drawn  into  the 
intake  line  with  the  circulating  water 
for  the  condenser.  When  the  baskets 
in  one  side  of  the  strainer  are  in  serv- 
ice the  baskets  in  the  other  side  may  be 
removed  from  the  strainer,  carried  to  a 
convenient  place  and  cleaned.  They  are 
then  put  back  in  place  in  the  strainer, 
and  when  the  baskets  then  in  service 
become  foul  with  the  solid  matter  taken 
out  of  the  water  passing  through  the 
strainer  the  clean  baskets  can  be  put  in 
service  by  simply  shifting  the  two 
flanges  of  the  strainer. 

An  interesting  feature  in  connection 


LARGE-SIZED    TWIN     STRAINER    WITH 
OVERHEAD   MOTOR  DRIVE 

with  the  installation  is  the  fact  that  the' 
motor  and  operating  mechanism  are 
placed  overhead,  as  shown.  This  was 
done  for  the  reason  that  the  strainer  is 
likely  to  be  submerged  during  the  flood 
season  and  if  the  motor  were  attached 
directly  to  the  strainer  it  would  be  dam- 


aged by  the  water.  With  the  motor  at- 
tached to  the  ceiling  overhead,  as  shown 
in  the  accompanying  illustration,  the 
strainer  can  be  completely  submerged 
but  the  motor  will  still  be  high  and  dry. 
After  the  motor  is  started  and  brought 
up  to  full  speed,  the  clutch  controlling 
one  of  the  valves  is  thrown  in  and  the 
valve  is  moved  from  its  seat.  The 
clutch  is  then  thrown  out  and  the  other 
clutch  thrown  in.  When  both  valves 
have  been  moved  from  their  seats  both 
clutches  are  held  in  engagement  until 
the  valves  have  been  moved  across  the 
strainer  almost  to  a  seating  position  at 
the  other  side.  Both  clutches  are  then 
thrown  out  of  engagement  and  the 
valves  are  "teased"  onto  their  seats  one 
at  a  time.  To  move  the  valves  back 
again  the  direction  of  rotation  of  the 
motor  is  reversed  and  the  operation  is 
just  the  reverse  of  that  described  above. 
The  controlling  apparatus  furnished 
with  the  motor  for  the  motor-operated 
twin  strainers  is  complete,  and  consists 
of  a  reversing  switch,  indicating  lamps 
and  an  overload  relay,  all  of  which  are 
shown  mounted  on  the  panel  appearing 
at  the  left  in  the  illustration.  The  over- 
load relay  is  used  to  break  the  circuit 
should  the  operator  fail  to  throw  the 
clutches  out  of  engagement  when  the 
valves  come  to  the  end  of  their  travel. 
This  is  really  a  safety  measure,  as  indi- 
cators are  provided  on  the  valve  stems 
so  that  the  operator  can  see  the  exact 
position  of  the  valves.  The  indicating 
lamps  are  simply  to  show  whether  the 
valves  are  moving  toward  the  right  or 
toward  the  left. 


Flow  Meter 

An  instrument  which  has  been  de- 
signed and  patented  by  J.  F.  Vaughn, 
and  which  is  being  placed  on  the  market 
by  the  Spray  Engineering  Company,  93 
Federal  Street,  Boston,  Mass.,  has  been 
developed  to  meet  the  demand  for  a 
simple  and  efficient  method  of  indicating 
the  flow  of  liquids  in  pipes.  It  is  ap- 
plicable to  a  large  number  of  commer- 
cial systems,  such  as  for  cooling,  heat- 
ing, lubricating,  refrigerating,  boiler 
supply  and  various  other  manufactur- 
ing processes.  As  shown  in  the  illus- 
tration, the  instrument  consists  of  a 
cylindrical  chamber  with  suitable  pipe 
connections  inclosing  a  slotted  tube 
through  which  the  liquid  must  pass. 
Inclosed  in  the  slotted  tube  is  a  piston 
which,  as  the  liquid  is  turned  on,  is  car- 
ried up  until  the  exposed  area  of  the 
slots  is  sufficient  to  allow  the  flow  of 
the  liquid  up  to  the  capacity  of  the  in- 
dicator. An  index  is  attached  to  the 
upper  end  of  the  piston  rod,  which  ex- 
tends up  into  a  glass  tube  at  the  top  of 
the  cylindrical  chamber.    The  glass  tube 


is  in  ased  in  a  protecting  cover,  cut 
away  to  allow  the  movement  of  the  in- 
dex, corresponding  to  the  rise  or  fall  of 
the  piston,  to  be  noted.  A  scale  on  the 
side  of  the  case  enables  the  operator  to 
determine  accurately  the  amount  of 
flow  in  gallons  per  minute. 

An  electric  contact  consisting  of  an 


DIAGRAMMATIC   VIEWS   OF   FLOW    METER 

adjustable  brass  rod  set  through  an  in- 
sulated stuffing  box  at  the  bottom  of 
the  chamber  can  be  connected  to  a  lamp 
or  bell,  calling  attention  when  the  flow 
has  fallen  below  a  fixed  minimum.  Con- 
tact is  established  immediately  the  pis- 
ton rests  on  the  brass  rod.  The  desired 
flow  of  the  liquid  may  thus  be  secured 
within  the  capacity  of  the  instrument. 
The  flow  is  directly  proportional  to  the 
area  of  the  slots  in  the  inclosed  tube,  or 
to  the  rise  or  fall  of  the  piston. 

Under  test  the  indicator  gives  prac- 
tically a  straight  line  calibration  over  a 
large  range,  and  the  loss  of  head  in  op- 
erating the  Instrument  has  been  found 
to  be  negligible,  not  exceeding  0.004  lb. 
per  square  inch  with  a  capacity  of  15 
gal.  per  minute.  The  indicator  may  be 
used  with  screens  for  dirty  water,  and 
can  readily  be  cleaned  by  unscrewing 
the  top  and  slipping  out  the  slotted  tube 
and  glass. 


Simple  Electric  Range 

A  firm  belief  in  electric  ranges  of  the 
utmost  simplicity  has  prompted  the 
Globe  Stove  &  Range  Company  of  Ko- 
komo,  Ind.,  to  develop  a  new  model  of 
its  large  double-oven  type  of  electric 
range.  The  most  important  change  is 
the  elimination  of  the  thermostat.  The 
main  switch  and  pilot  light  have  also 
been  discarded,  and  the  parts  of  the 
stove  demanding  constant  use  and  at- 
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tention  by  the  housewife  have  been  re- 
duced thereby.  A  push-button  control- 
ling the  two  lamp-socket  receptacles  and 
tubular  lamp  has  been  placed  in  an  ad- 
vantageous location.  Anchor  connec- 
tions in  the  rear  allow  the  two  castings 


DOUBLE-OVEN  ELECTRIC  RANGE 

comprising  the  top  of  the  stove  to  be 
raised  and  lowered  at  v.'ill  for  inspec- 
tion and  repairs.  The  new  base  casting 
and  legs  give  a  finish  and  pleasing  ap- 
pearance to  this  new  model  which  are 
borne  out  by  various  other  refinements. 


Electric-Sign  Bulletin 

The  "Electrograph"  is  a  new  equip- 
ment communicating  any  desired  mes- 
sage to  a  crowd  of  people,  inside  of 
buildings,  halls  or  in  the  open  air.  This 
is  done  by  means  of  electric  light 
flashes  on  a  field  or  bank  of  electric 
lamps,  certain  groups  of  lamps  being 
lighted  momentarily  to  form  letters  of 
a  word  or  words,  which  in  succession 
are  visible  and  form  the  sentence  de- 
sired. The  device  is  a  development  of 
the  electric  sign  flasher,  employing  a 
similar  principle  of  operation,  but  being 
more  compact  and  adaptable  to  a  large 
number  of  uses.  The  apparatus  is  be- 
ing made  in  various  sizes  and  styles, 
from  the  small  window  display  attrac- 
tion up  to  the  largest  open-air  or  roof 
sign.  The  machinery  controlling  the 
device,  being  light  and  small,  requires 
but  little  floor  space  and  can  be  placed 
anywhere  near  the  lamp-letter-field  or 
lamp-bank,  and  may  be  concealed  in 
various  manners. 

The  text  or  message  to  be  trans- 
mitted or  communicated  is  first  pre- 
pared in  form  of  a  stencil  or  record 
and  then  inserted  in  the  machine.  The 
preparation  of  the  record  is  simple  and 
easy.  It  is  made  with  a  special  per- 
forator for  this  purpose  and  permits 
unlimited  variation  of  the  reading  mat- 
ter according  to  need  and  occasion. 

The  outfit  consists  of  the  following 
essential  parts:  (A)  Lamp-letter-field 
or  lamp-bank;  (B)  flash  controller  for 
stencils  or  record;  (C)  connecting  cable 
between  A  and  B. 

The  smaller  lamp-banks  are  built  on 
a  so-called  single-spot  system,  each 
lamp  being  separately  controlled  by  its 
individual  wire.  In  the  case  of  very 
large  frames  or  banks,  either  large 
lamps  are  used,  or  preferably  two  or 


four  lamps  are  grouped  closely  together 
and  connected  as  a  unit  so  that  the 
group  is  lighted  and  extinguished  by 
one  control.  This  is  the  multiple-spot 
system;  it  does  not  change  the  other 
elements  of  the  system  in  their  rela- 
tion to  each  other,  but  merely  increases 
the  number  of  lamps  to  twice  or  four 
times  the  number  on  the  single-spot 
plan,  and  consequently  increases  the 
lighting  and  advertising  effect  to  the 
same  extent. 

The  smaller  sizes  of  lamp-banks  are 
arranged  for  low-voltage  lamps  (2  volts 
to  10  volts  and  various  candle  powers), 
the  medium  sizes  for  20-volt  to  32-volt 
lamps,  and  the  larger  banks  for  stand- 
ard 110-volt  lamps. 

The  number  of  lamps  in  a  bank  may 
be  of  unlimited  variation.  In  order  to 
simplify  the  system  a  minimum  stand- 
ard has  been  adopted  of  490  to  560 
lamps,  i.e.,  seven  rows  of  seventy  lamps 
or  seven  rows  of  eighty,  one  having  suf- 
ficient room  to  produce  words  with 
twelve  to  fourteen  letters  or  less,  the 
other  fourteen  to  sixteen  letters  to  the 
word  or  phrase  as  maximum.  The  num- 
ber of  rows  of  lamps  in  the  vertical 
sense  may  be  nine  or  eleven,  preferably 
for  larger  letters,  as  it  will  produce  a 
better  effect  for  long-distance  reading. 

One  controller  may  operate  two  or 
more  separate  lamp-banks  in  different 
locations  simultaneously.  Thus,  one 
controller  can  operate  a  small  bank  or 
sign  in  the  show  window  and  at  the 
same  time  a  larger  bank  on  the  front 
of  the  building  or  on  the  roof.  The 
flash  controller  is  a  simple  rugged  ma- 
chine that  can  be  operated  on  any  elec- 
tric circuit.  It  is  driven  by  a  small  mo- 
tor, either  direct-current  or  alternating- 
current  (110  volts  or  220  volts),  as  the 
case  may  be;  the  machine  may  be  con- 
trolled by  a  time  switch  to  eliminate 
the  need  for  hand  starting  and  stopping. 
The  periods  of  flash  and  rest  are  ad- 
justable to  the  proper  value,  and  the 
speed  can  be  set  to  whatever  is  desired. 
Control  is  either  mechanical  or  electro- 
mechanical, according  to  the  size  of  the 
lamp-bank  and  number  of  lamps  used 
and  the  number  of  banks  controlled  by 
one  machine. 

The  apparatus  is  being  made  by  the 
Electrograph  Company,  53  Jackson 
Boulevard,  Chicago. 


Outdoor  Electric  Sign 

The  Flashtric  Sisyn  Works.  215  South 
Clinton  Street,  Chicago.  111.,  has  re- 
cently nlaced  on  the  market  an  electric 
sign  of  low  price  which  it  intends  to 
produce  in  large  numbers.  The  sign  is 
9  ft.  long.  3  ft.  wide  and  1  ft.  thick, 
and  is  provided  with  one  row  of  illu- 
minated 14-in.  letters  on  each  side.  Any 
wording  of  from  three  to  twelve  letters 
on  each  side  can  be  obtained.  Use  is 
made  of  white  letters  on  a  black  back- 
ground. The  sign  is  eouipped  with 
three  100-watt  nitrogen-filled  lamps. 
Main  chain,  guy  chains,  turnbuckle. 
shoes,  expansion  bolts,  etc.,  are  also 
provided  so  that  the  sign  may  be  placed 
in  position  in  less  than  two  hours,  the 
maker  claims,  by  an  ordinary  mechanic 
and  a  helper. 


Spring  Toggle 

The  United  States  Expansion  Bolt 
Company,  Elm  and  Duane  Streets, 
New  York,  has  developed  an  "Arrow" 
spring  toggle,  as  it  is  called,  which  is 
attached  to  a  threaded  rod  and  is  pro- 
vided with  wings  which  fold  together 
for  insertion  in  a  hole,  but  through  the 
action  of  the  spring  tend  to  spread. 
After  the  bolt  threads  its  way  through 
the  trunnion  nut  the  wings  of  the 
spring  toggle  bear  directly  upon  the 
threads  of  the  bolt,  thus  supplying  a 
double  grip.  The  lock-nut  principle 
obviates  loosening  of  fixtures,  for  when 
the  toggle  is  tightened  into  place,  the 
double-grip  action  is  the  same  as  that 
of  a  lock  nut.  The  sharp  corners  of 
the  toggle  head  grip  the  inner  wall 
surface,  prevent  turning  and  insure  in- 
stant bearing  and  purchase,  it  is  de- 
clared. The  device  is  adapted  for  work 
in  shallow  hollows  because  the  toggle 
wings  are  only  1  in.  long.  It  will  also 
hold  in  corners  with  only  one  wing 
opened,  because  each  wing  bears  indi- 
vidually and  directly  upon  the  threads 
of  the  bolt.  The  toggle  is  being  made 
in  %-in.,  3/16-in.  and  ^A-in.  sizes  and 
the  rod  may  be  provided  with  a  round 
head  or  flat  head. 


Incandescent  Lamp  with 
Fusible  Resistor 

A  simple  means  for  completing  the 
circuit  of  an  incandescent  lamp  when 
the  filament  breaks  (especially  for  use 
when  two  or  more  lamps  are  in  series) 
has  been  devised  by  George  F.  Heustis, 
Maiden,  Mass.  Instead  of  a  fusible  re- 
sistor in  the  fixture  to  which  the  lamp 
is  attached,  the  lamp  stem  is  provided 
vith  a  rigid  v-shaped  metal  arm,  one 
end  of  which  is  provided  with  a  plate 
mounted  on  the  end  of  the  lamp  stem, 
and  connected  to  one  end  of  the  fila- 
ment, and  the  other  end  of  which  is 
provided  with  a  similar  plate,  which  is 
held   in   position   parallel    to    the    first- 


FUSIBLE     RESISTOR     ATTACHED     TO     LAMP 
STEM 

named  plate  and  at  a  short  distance 
therefrom,  both  plates  being  held  in 
planes  at  right  angles  to  the  longitudi- 
nal central  line  of  the  lamp  stem.  A 
cut-out  spring  is  mounted  on  the  end 
of  the  lamp  neck  and  soldered  to  the 
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side  terminal.  The  sprinp:  is  normally 
held  out  of  electrical  contact  with  one 
of  the  plates  by  a  fusible  resistance  disk 
called  the  "film  cut-out."  When  the 
lamp  is  screwed  into  the  socket  the 
plate  to  which  the  fusible  disk  is  at- 
tached comes  into  contact  with  an  arm 
attached  to  the  socket,  so  that  the  cur- 
rent will  pass  through  the  lamp  fila- 
ment in  the  ordinary  manner.  In  case 
the  filament  breaks,  the  disk  becomes 
fused,  the  spring  comes  into  contact 
with  the  plate  to  which  the  disk  is  at- 
tached, cutting  out  the  filament  and 
restoring  the  lamp  circuit.  The  renewal 
of  the  fusible  resistor  is  accomplished, 
therefore,  by  merely  renewing  the  lamp. 


Family-Size  Electric  Washer 

Under  the  name  of  the  "Geyser,"  the 
Capital  Electric  Company,  321  North 
Sheldon  Street,  Chicago,  111.,  is  market- 
ing a  new  cylinder-type  washer  with  an 
all-metal  tank  and  frame,  electrically 
welded.  The  cylinder,  which  is  remov- 
able, is  of  triple-plated  metal  and  is 
easy  to  keep  clean  and  sanitary.  Due 
to  the  absence  of  chains,  bolts  and  gears 
the  cylinder  is  easily  removable,  thus 
making  it  possible  to  keep  the  washer 
tank  clean  without  great  effort.  The 
wringer  is  reversible,  has  a  safety  re- 
lease, and  can  be  used  at  the  same  time 
as  the  washer  or  independently.  A 
0.25-hp.  Westinghouse  motor  operates 
both  the  washer  and  wringer.  Levers 
on  the  top  edge  of  the  washer  control 
both  the  washer  and  wringer,  and  a 
snap  switch  is  provided  for  turning  on 
current.  By  the  method  employed  in 
the  "Geyser"  machine,  it  is  pointed  out, 
the  clothes  are  always  completely  under 


MOTOR-DRIVEN  WASHER  WITH  ALL-METAL 
TANK  AND  FRAME 

water  in  a  cylinder  free  to  revolve,  and 
a  powerful  circulation  of  hot  suds  is 
forced  through  them.  Thus,  as  the 
clothes  are  not  stirred  around  and  lifted 
out  of  the  water  they  do  not  become 


matted  together  and  are  not  strained  or 
torn  by  rubbing  or  plunging.  The 
washer  is  small  but  roomy.  The  one 
illustrated,  known  as  the  family  size, 
has  a  capacity  of  six  sheets.  A  home 
laundry  size  is  made  having  a  capacity 
of  nine  sheets,  and  a  smaller  one  for 
light  washing  called  the  "Baby  Geyser," 
which  is  only  14  in.  wide  but  has  a  ca- 
pacity of  three  sheets.  It  is  admirably 
suited  for  use  in  bathroom  or  kitchen. 


Speed-Control  System  for 
Traction  Motors 

A  speed-control  system  for  traction 
motors  which  permits  the  whole  stor- 
age battery  to  be  connected  in  series,  a 
constant  potential  being  thus  provided 
to  the  motor,  has  been  developed  by  J.  E. 
Haschke,  843  West  Sixty-sixth  Street, 


DIAGRAM    OF    CONNECTIONS    FOR    NON-RE- 
SISTANCE   SPEED-CONTROL    SYSTEM 

Los  Angeles,  Cal.  By  means  of  this 
system,  it  is  pointed  out,  the  battery 
can  always  be  charged  as  it  is  dis- 
charged, that  is,  in  series.  As  shown 
in  the  accompanying  illustration,  the 
motor  is  connected  through  a  double- 
throw  switch  in  series  with  the  battery 
through  the  controller  and  through  the 
field  windings  of  the  motor. 

The  controller  is  provided  with  a 
switch  arm  which  is  so  placed  that  it  will 
engage  contact  members  at  different 
points  in  its  rotation,  the  arm  remain- 
ing in  contact  with  each  contact  mem- 
ber after  it  comes  in  contact  with  the 
succeeding  one.  Extending  from  the 
switch  arm  is  an  attachment  for  pre- 
venting arcing.  The  illustration  shows 
a  motor  with  two  poles  and  the  coils 
connected  for  a  three-speed  system; 
however,  provision  can  be  made  for 
any  number  of  poles  and  speeds. 

In  operation,  when  it  is  desired  to 
impel  the  motor  in  either  direction,  the 
double-throw  switch  is  thrown  in  the 
direction  desired,  and  the  switch  arm 
moved  in  the  direction  of  the  contact 
members,  first  making  connection  with 
the  non-arcing  attachment  and  approxi- 
mately at  the  same  time  making  con- 
nection with  the  longest  contact 
member,  whereupon  a  circuit  is  closed 
from   one  side  of  the  battery  through 


the  circuit  indicated  to  the  other  side 
of  the  battery.  By  moving  the  arm 
further  in  the  direction  of  the  contact 
blades  until  connection  is  made  with 
the  arm  and  the  contact  member  next 
in  size  two  coils  previously  in  circuit 
are  short-circuited.  Similarly,  further 
movement  of  the  arm  short-circuits 
other  coils.  Thus  corresponding  sec- 
tions of  each  of  the  pole  windings  are 
short-circuited  by  moving  the  switch 
arm,  and  the  current  which  flows 
through  the  coil  windings  and  through 
the  armature  of  the  motor  is  thus 
varied  according  to  the  movement  of 
the  switch  arm,  resulting  in  a  corre- 
sponding change  of  speed  for  each 
different  position  of  the  arm. 


Small  Lighting  Set 

In  the  accompanying  illustration  is 
shown  a  new  house-lighting  unit  placed 
on  the  market  by  the  Swartz  Electric 
Company  of  Indianapolis,  Ind.  The 
outfit  is  being  made  with  ratings  of 
0.75  kw.  and  1.5  kw,  and  for  pressures 
of  32  volts  and  64  volts.  It  may  also 
be  of  semi-automatic  or  full-automatic 
design.  In  the  latter-named  type  a 
differentially  compounded  solenoid 
operates  the  starting  switch  so  that 
the  storage  battery  is  kept  at  nearly 
a  constant  charge.  With  this  type  it  is 
merely  necessary  to  press  the  wall 
button  and  if  the  energy  consumption 
is  sufficiently  large  or  the  voltage  of 
the  battery  low,  the  solenoid  will  oper- 
ate the  switch  and  so  automatically 
start  the  engine.  It  then  becomes 
merely  necessary  to  keep  the  engine 
and  bearings  properly  supplied  with 
oil,  gasoline  and  water.  The  unit  is 
equipped  with  Edison  batteries.  Con- 
trol of  speed  and  voltage  is  accom- 
plished by  a  device  which  is  a  modifi- 
cation of  the  Tyrrill  regulator,  which 
maintains  the  voltage  constant  with  a 
fraction  of  1  per  cent.  All  shafts  run 
in  ball  bearings  and  the  flywheel  is  a 
drop   forging.      The   maker   claims   for 


SELF-CONTAINED   LIGHTING   OUTFIT 

the  generator  an  efficiency  of  85  per 
cent  and  that  with  gasoline  at  15  cents 
per  gallon  energy  can  be  generated  at 
a  total  cost  of  4  cents  per  kw.,  includ- 
ing interest,  depreciation,  etc. 
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NEWS  OF  THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 

and  Central-Station  Fields 


INDUSTRIAL  PATRIOTISM 

AT  SCHENECTADY  WORKS 

Employees  of  General  Electric   Company  Decorate 
Workshops  and  Office  Buildings  With 
National   Emblem 

Industrial  patriotism  is  most  significant  when  it  shows 
a  mutual  spirit  in  employer  and  employee.  An  example 
of  this  kind  of  patriotism  may  be  found  among  the 
working  forces  of  the  main  plant  of  the  General  Electric 
Company  at  Schenectady,  N.  Y.  It  is  here  that  more 
than  20,000  employees  of  the  great  electrical  manufac- 
turing plant  have  contributed  freely  from  their  pay 
envelopes  to  buy  an  American  flag  for  nearly  every 
workshop  and  office  building  on  the  company's  property. 
More  than  a  score  of  flags,  most  of  them  large  enough 
to  make  a  carpet  for  the  average  size  living  room,  now 
fly  from  buildings  all  over  the  works.  Innumerable 
smaller  flags,  purchased  by  individuals,  are  seen  every- 
where, in  doors,  windows,  on  walls,  and  even  suspended 
from  giant  machines  and  traveling  cranes. 

The  patriotic  feeling  of  the  employees  was  first 
aroused  last  June  when  they  took  a  great  part  in  the 
preparedness  parade.  It  was  later  encouraged  by  the 
departure  of  the  local  militia  company  with  200  or  more 
employees,  and  the  formation  of  a  General  Electric  mili- 
tary company.  The  first  American  flags  were  bought 
by  individuals.  Then  subscriptions  were  started.  They 
met  with  ready  responses.  Americanized  foreigners, 
and  workmen  of  foreign  extraction  were  quite  as  liberal 


FIG.    1 — EMPLOYEES'    FLAGS    FLYING    ALONG    MAIN    AVENUE    OF 
SCHENECTADY  WORKS 

in  contributing  as  others  of  native  descent.  A  spirit 
of  keen  rivalry  started  among  the  employees  of  scores 
of  buildings  and  departments,  and  flag  after  flag  was 
purchased  and  hoisted,  each  one  a  little  larger  than  its 
predecessor. 

More  than  $2,000,  it  is  estimated,  has  been  spent  in 
purchasing  flags  since  the  movement  started.  Forty- 
three  flags  now  float  from  the  company's  workshops, 
many  of  them  of  unusual  size  and  rare  coloring.    There 


FIG.   2 — FLAG  RAISING  EXERCISES 


are  three  flags 
which  measure  24  x 
40  ft.,  and  one  mon- 
ster which  is  the 
largest  in  the  works 
or  in  the  city  of 
Schenectady.  Its  di- 
mensions are  40  x 
60  ft. 

The  flag-raising 
ceremonies  are  con- 
ducted during  the 
noon  hour  and  usu- 
ally marked  by  good 
speechmaking,  sing- 
ing, and  often  some 
novel  and  spectacu- 
lar feature  in  con- 
nection with  the  un- 
furling. When  the 
flag  on  building 
"No.  7"  was  raised 
scores  of  miniature 
American  flags  con- 
cealed in  the  folds  of  the  larger  one  were  released 
and  fluttered  down  upon  the  crowd.  American 
beauty  roses  were  used  in  a  similar  manner  at  building 
"No.  8."  Women  employees  as  well  as  the  men  have 
taken  up  the  flag  idea,  and  when  the  flag  was  raised 
from  the  wiring  supplies  building  "No.  77,"  a  girls 
glee  club  of  employees  sang  patriotic  airs  to  the  accom- 
paniment of  the  inspiring  music  of  the  General  Electric 
band  of  fifty  musicians.  Officials  of  the  plant,  including 
Vice-president  Emmons,  manager  of  the  Schenectady 
works,  take  a  keen  interest  in  the  flag  ceremonies  and 
are  almost  invariably  on  hand. 

The  company  decided  early  that  it  should  express  its 
patriotism  in  keeping  with  the  24-hr.  operation  of  its 
busy  shops.  That  meant  24-hr.  patriotism.  The  idea 
was  to  fly  a  large  American  flag  from  the  main  office 
building  and  illuminate  it  at  night. 

The  flag  was  flown  from  the  roof  of  the  main  office 
building  and  four  reflectors  fitted  with  Mazda  lamps 
were  placed  on  the  roof  below  the  flagpole.  The  rays 
from  the  reflector  bring  out  every  detail  of  the  flag  at 
night  and  it  stands  out  in  bold  contrast  to  the  dark- 
ness. Recently  a  larger  flag  was  put  up  and  the  number 
of  reflectors  increased  to  fourteen.  So  successful  has 
the  electrified  flag  been  that  other  branches  of  the  com- 
pany located  in  other  cities  have  been  considering  the 
erection  of  electric  flags. 


PACIFIC  GAS  &  ELECTRIC 

TO  INCREASE  STORAGE 

Thirty-five  Feet  to  Be  Added    to    Height    of    Lake 

Spaulding  Dam,  Raising  Structure  to  260  Ft. 

Above  Surface  of  South  Yuba  River. 

The  Pacific  Gas  &  Electric  Company  is  about  to  add 
35  ft.  to  the  height  of  its  dam  at  Lake  Spaulding,  thereby 
raising  the  structure  from  225  ft.  to  260  ft.  above  the 
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surface  of  the  South  \'uba  River  and  increasing  by  50 
per  cent  the  .storage  capacity  of  the  lal<e,  which  is  now 
the  main  reservoir  of  the  company's  system  in  the  high 
Sierras. 

The  Lake  Spaulding  dam  was  completed  to  its  present 
height  of  225  ft.  in  the  fall  of  1913,  and  with  it  the 
new  South  Yuba-Bear  River  development  of  the  com- 
pany put  into  operation.  The  purpose  of  the  dam  is  not 
only  to  increase  the  company's  water  storage  in  the 
Sierra  country,  but  also  to  divert  the  waters  of  the  South 
Yuba  into  Bear  Valley  in  order  to  connect  up  with  the 
Bear  River  ditch  at  Colfax  and,  through  that,  to  add 
materially  to  the  company's  deciduous  fruit  lands  in  the 
Sacramento  valley. 

In  connection  with  the  Spaulding  dam  was  constructed 
the  Drum  power  plant  in  the  Bear  River,  some  nine 
miles  below  the  lake,  and  the  initial  power  installation 
was  over  33,000  hp.  capacity.  The  engineering  survey 
for  the  South  Yuba-Bear  River  development  included  a 
string  of  power  houses  to  utilize  the  fall  of  water  all 
the  way  down  between  Spauling  and  Newcastle  below 
Auburn.  Two  of  these  subsidiary  power  developments, 
those  heretofore  known  as  Nos.  4  and  5,  respectively, 
are  now  under  course  of  construction,  one  in  Christian 
Valley,  near  Clipper  Gap,  to  be  called  the  N.  W.  Halsey 
power  plant,  the  other  in  Auburn  Ravine,  below  the  city 
of  that  name,  to  be  called  the  James  H.  Wise  plant. 
It  is  expected  that  these  will  be  completed  before  winter 
sets  in  and  with  their  completion  another  33,000  hp. 
will  be  added  to  the  electric  generating  capacity  of  the 
South  Yuba-Bear  River  development. 

And  now,  with  the  purposed  increase  in  the  height  of 
Lake  Spaulding  dam,  the  supply  of  water,  and  also  elec- 
tric power,  will  be  guaranteed  against  interruption  by 
the  increase  of  water  storage  in  Lake  Spaulding  from 
43,600  to  63,900  acre-ft.,  or,  in  round  numbers,  20,600,- 
000,000  gal. 

The  contract  for  this  work  has  been  awarded  to 
Twohy  Brothers  of  San  Francisco.  Work  is  to  com- 
mence as  soon  as  the  flood  waters  of  the  Sierras  have 
subsided  sufficiently  to  leave  the  crest  of  the  dam  clear. 
This  will  probably  be  in  the  early  part  of  September. 
It  is  hoped  to  finish  the  work  by  winter. 

The  Pacific  Gas  &  Electric  Company  also  purposes  to 
spend  approximately  $250,000  in  the  construction  of 
tunnels  and  other  equipment  necessary  to  supply  the 
territory  surrounding  Newcastle  with  water  for  irriga- 
tion and  other  purposes. 


REPORT  OF  NEW  YORK 

LIGHTING  COMMISSION 

During    1915    Gas-Filled    Lamps    Were    Substituted 

for  Almost  All  Arc-Lamps  and  Electric  for 

Gas  Lighting  on  Large  Scale 

The  report  of  Commissioner  William  Williams  of  the 
Department  of  Water  Supply,  Gas  and  Electricity  of  the 
city  of  New  York  for  1915  has  just  been  published.  In 
the  field  of  street  and  park  lighting  the  outstanding 
features  during  the  year  were  the  substitution  of  nitro- 
gen lamps  for  all  but  a  few  hundred  of  the  15,291  arc 
lamps  which  on  Jan.  1,  1915,  were  in  use  in  Greater 
New  York  and  the  substitution  of  electric  for  gas  light- 
ing on  a  large  scale.  In  discussing  these  features  in 
the  report  the  commissioner  says : 

"Continued  experience  throughout  1915  with  the  new 
gas-filled  lamp  satisfies  the  department  that  it  made  no 
mistake  when  in  1914  it  began  on  a  small  scale  the  use 
thereof  in  place  of  the  arc  lamp.  It  emits  a  softer, 
better  diffused  and  steadier  light  than  does  the  arc 
lamp,  and  is  more  economical,  requiring  no  trimming 


and  less  cleaning.  On  multiple  circuits  it  is  more  econom- 
ical for  the  further  reason  that  where  arcs  are  used 
on  such  circuits  about  one-third  of  the  current  passing 
over  the  wires  must  be  taken  up  by  a  compensator  be- 
fore it  reaches  the  lamp  and  is  thus  wasted.  Experi- 
ence shows  the  life  of  the  gas-filled  lamp  to  be  such 
that  approximately  three  a  year  suffice  for  a  lamp  post. 
Generally  speaking  the  arc  lamps  have  made  way  for 
300-watt  or  400-watt  gas-filled  lamps  on  multiple  cir- 
cuits and  for  100,  400  or  600-cp.  lamps  on  series  circuits. 
"The  gradual  substitution  of  electricity  for  gas  in 
street  lighting  has  been  in  progress  for  many  years.  In 
1906  the  street  lighting  appropriations  for  the  boroughs 
of  Manhattan  and  the  Bronx  were  apportioned  to  elec- 
tricity, gas  and  naphtha  in  the  respective  proportions 
of  49,  45  and  6.  In  1913  these  figures  wore  respectively 
70.5,  27  and  2.5,  and  two  years  later  they  were  77,  21 
and  2.  A  new  impetus  was  given  this  process  of  sub- 
stitution through  the  com.ing  on  the  market  in  the  spring 
of  1915  of  the  200-watt  gas-filled  lamps,  which  the  de- 
partment decided  to  use  on  a  new  type  of  ornamental 
iron  post  to  be  owned  by  the  city.  Over  2500  of  them 
were  installed  in  Manhattan  during  1915,  and  with  the 
new  lamp  mentioned  constitute  a  great  improvement 
in  street  lighting.  These  new  lamps  give  twice  as  much 
light  at  the  lamp  as  gas,  while  the  illumination  at  the 
darkest  points  between  the  lamps,  based  on  the  usual 
spacing  in  Manhattan,  is  far  better  than  at  the  darkest 
points  between  the  gas  lamps.  They  are  also  more 
economical  than  gas.  They  cost  the  city  at  the  rate  of 
$43  per  annum,  the  gas  lamps  at  the  rate  of  $22.37. 
In  numerous  instances  gas  lamps  have  been  replaced  by 
200-watt  gas-filled  lamps  in  the  ratio  of  five  to  two. 
The  new  iron  posts  cost  the  city  about  $22  each,  and 
should  have  a  life  of  at  least  twenty  years.  Not  only 
are  they  far  more  sightly  than  the  old  gas  posts,  but 
since  fewer  of  them  will  be  required,  there  will  be  fewer 
lamp  posts  to  be  damaged  by  collision  and  otherwise 
and  fewer  obstructions  on  the  sidewalks.  The  total 
number  of  gas  lamps  eliminated  during  1915  within 
Greater  New  York  with  substitution  therefor  of  electric 
lighting  is  about  20,000,  of  which  9000  are  in  Manhat- 
tan. It  is  our  expectation  that  by  the  end  of  1916  not 
a  single  gas  lamp  will  be  burning  on  the  streets  of 
Manhattan." 


Public  Service  Commission  News 

Indiana  Commission 

That  litigation  might  be  avoided,  the  Public  Service 
Commission  has  withdrawn  its  order  forbidding  the 
Southern  Indiana  Power  Company  to  put  into  effect  a 
new  schedule  of  rates  which  affected  a  contract  between 
the  city  of  Bedford  and  the  company.  It  was  pointed 
out  that  the  contract  whereby  Bedford  was  provided 
with  energy  for  the  operation  of  its  water  pumps  was 
made  before  the  commission  came  into  existence  and 
that  the  agreement  had  not  yet  expired. 

The  original  order  for  a  change  of  schedules  was 
made  last  November  upon  a  petition  that  the  company 
was  making  special  rates  to  certain  concerns.  The  com- 
mission then  ordered  a  new  schedule  to  be  filed,  which 
order  was  complied  with.  Objections  were  raised  by 
the  city  and  others.  Other  petitioners  were  overruled 
in  their  protest  and  will  be  called  upon  to  abide  by  the 
November  schedule.  The  original  order  has  been  held 
in  abeyance  for  six  months  to  see  how  the  revenues  of 
the  company  would  be  affected. 

An  order  that  rates  filed  by  the  Noblesville  Heat, 
Light  &  Power  Company  shall  go  into  effect  Sept.  1 
has  been  issued  by  the  commission.    The  order  provides 
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for  a  minimum  monthly  charge  of  $1  for  one  class  and 
$2  for  another  class  of  rural  patrons  using  electric 
service.  It  was  held  that  owing  to  the  much  smaller 
number  of  patrons  that  might  be  served  by  one  trans- 
foimer  the  company  was  entitled  to  make  such  a  charge 
to  rural  consumers,  while  fixing  50  cents  as  the  same 
fee  for  city  consumers.  The  rates  are  10  cents  per 
kilowatt-hour  for  the  first  25  kw.-hr.  8  cents  per  kilo- 
watt-hour for  the  next  25,  and  6  cents  per  kilowatt- 
hour  for  the  next  50  kw.-hr. 

Massachusetts  Commission 

Chief  Justice  Rugg  of  the  Supreme  Judicial  Court 
has  granted  a  writ  of  error  to  the  Western  Union  Tele- 
graph Company  to  enable  it  to  carry  the  Foster  stock- 
ticker  case  to  the  United  States  Supreme  Court.  The 
Massachusetts  Public  Service  Commission  recently  or- 
dered the  company  to  supply  service  to  Foster  and  the 
Supreme  Court  of  the  commonwealth  affirmed  the 
board's  order.  Questions  of  interstate  and  intrastate 
jurisdiction  are  involved,  with  contractual  relations 
between  the  telegraph  interests  and  the  New  York 
Stock  Exchange.  Counsel  for  Foster  urged  the  court 
to  exercise  its  discretion  and  permit  the  order  of  the 
commission  to  be  carried  out  pending  proceedings  in 
the  highest  tribunal,  but  this  was  refused  without 
statement  of  reasons.  Foster  claims  that  the  United 
States  Supreme  Court  has  no  jurisdiction  in  the  matter, 
while  the  companies  involved  hold  that  the  business  is 
of  interstate  character. 

Washington    Corr.missicn 

That  the  Washington  Water  Power  Company,  in  quot- 
ing to  business  consumers  a  lower  rate  on  contracts 
than  on  month  to  month  payments,  is  "practicing  dis- 
crimination," was  the  decision  of  Chairman  A.  A.  Lewis 
of  the  Public  Service  Commission. 

The  new  business  rates  now  being  quoted  by  the  com- 
pany are  7  cents  per  kilowatt-hour  for  the  first  30 
kw.-hr.,  3  cents  per  kilowatt-hour  for  all  energy 
used  over  this  amount,  and  a  discount  of  25  per  cent  to 
contract  holders.  Non-contract  holders  do  not  get  the 
discount. 

These  rates  are  not  on  file  with  the  commission.  The 
power  company  says  they  will  be  filed  Sept.  1.  Mean- 
while it  is  signing  up  contracts  at  the  new  rates. 

The  decision  is  the  result  of  a  letter  sent  to  Commis- 
sioner Fassett  by  the  M.  Seller  Company  and  referred 
by  the  commissioner  to  the  Public  Service  Commission 
for  its  decision. 

Mr.  Seller  wanted  to  know  if  the  power  company  could 
discriminate  legally  by  charging  non-contract  holders 
a  higher  rate  than  that  quoted  to  contract  holders.  He 
had  been  offered  the  new  rate,  he  said,  with  the  discount 
only  on  condition  that  he  signed  a  three-year  contract. 
"No  tariff  is  on  file  with  the  Public  Service  Commission 
by  the  Washington  Water  Power  Company,"  says  the 
decision  of  the  commission,  "which  covers  a  base  rate 
of  7  cents,  a  secondary  rate  of  3  cents  and  a  25  per  cent 
discount  if  the  contract  is  made  for  a  period  of  three 
years. 

"We  presume  that  the  service  wanted  either  is  the 
commercial  lighting  rate  or  the  combined  power  and 
light  rate.  The  minimum  term  on  the  schedule  is  one 
year.  If  a  tariff  is  filed  by  the  company  covering  the 
rates  as  suggested  in  your  letter,  the  company  evidently 
would  be  practicing  discrimination  in  deviating  from 
such  tariff  provisions,  either  in  the  rate  or  term  limit." 

Illinois  Commission 

The  order  of  the  State  Public  Utilities  Commission  of 
Illinois  in  the  sale  of  the  Chicago  Tunnel  Company  to 
the  Chicago  Telephone  Company  has  just  come  to  hand. 


The  terms  upon  which  the  purchase  and  sale  were  ap- 
proved by  the  commission  are  as  follows: 

1.  That  the  total  price  to  be  paid  for  the  property 
shall  not  exceed  $5,536,192,  of  which  sum  not  exceeding 
$3,230,192  shall  be  paid  by  the  Chicago  Telephone  Com- 
pany. 

2.  That  the  property  described  which  is  not  usable  by 
the  Chicago  Telephone  Company  as  part  of  its  plant  or 
system  shall  be  resold  and  transferred  by  the  Chicago 
Telephone  Company  to  the  American  Telephone  &  Tele- 
graph Company  for  the  consideration  of  $704,134,  to 
be  paid  in  cash. 

3.  That  the  Chicago  Telephone  Company  shall  not 
charge  to  its  capital  account  by  reason  of  said  purchase 
any  amount  exceeding  $1,532,058,  which  has  been  found 
to  be  the  value  of  the  property  to  be  acquired  which  is 
usable  as  part  of  the  plant  and  system  of  the  Chicago 
Telephone  Company,  including  the  tunnel  rights  to  be 
acquired,  which  are  valued  at  $438,639;  and  that  proper 
deductions  shall  be  made  from  said  sums  for  the  value 
of  any  of  the  property  not  actually  delivered  to  the  pur- 
chaser in  substantially  as  good  condition  as  on  March 
11,  1916,  ordinary  wear  excepted. 

4.  That  during  the  life  of  said  tunnel  rights,  which 
will  terminate  on  Feb.  19,  1929,  the  said  sum  of  $438,- 
639,  representing  the  value  of  said  tunnel  rights,  shall 
be  amortized  by  said  Chicago  Telephone  Company  by 
making  equal  annual  charges  to  its  operating  expenses 
so  that  the  whole  amount  thereof  shall  be  eliminated 
from  the  capital  account  of  said  Chicago  Telephone 
Company  not  later  than  Feb.  19,  1929. 

5.  That  any  sum  paid  by  said  Chicago  Telephone 
Company  on  account  of  said  purchase  in  excess  of  the 
amount  of  $1,532,058,  representing  the  value  of  the 
property  which  it  can  use,  and  the  further  sum  of  $704,- 
134,  representing  the  value  of  the  property  to  be  resold, 
shall  be  charged  to  its  corporate  surplus  account  and 
shall  not  be  capitalized. 

6.  That  whatever  sum  is  paid  by  said  American  Tele- 
phone &  Telegraph  Company  on  account  of  said  pur- 
chase shall  be  contributed  only  out  of  its  surplus  funds 
otherwise  available  for  dividend  purposes,  and  shall  be 
charged  to  its  corporate  surplus  account  and  shall  not 
be  capitalized  nor  charged  to  or  collected  from  the  Chi- 
cago Telephone  Company. 

7.  That  the  Chicago  Tunnel  Company  shall  pay  the 
city  of  Chicago  the  sum  of  $500,000,  being  the  compen- 
sation required  for  the  privilege  and  consent  conferred 
by  its  ordinance  of  March  11,  1916. 

8.  That  the  Chicago  Tunnel  Com.pany  and  the  Chi- 
cago Telephone  Company  shall  accept  the  said  ordinance 
of  March  11,  1916,  as  required  therein. 

9.  That  upon  the  acquisition  of  the  said  telephone 
plant  and  system  by  the  Chicago  Telephone  Company, 
said  company  will  grant  to  the  intervening  independent 
telephone  companies  over  the  lines  and  through  the 
exchanges  of  the  Chicago  Telephone  Company,  all  the 
facilities  for  connection  with  Chicago  patrons  which 
said  independent  companies  now  have,  either  directly 
or  indirectly,  over  the  lines  and  through  the  exchanges 
of  said  Chicago  Tunnel  Company,  and  will  fully  preserve 
and  maintain  the  rights  and  facilities  for  long  distance 
connections  which  said  intervening  independent  com- 
panies now  enjoy,  directly  or  indirectly,  through  con- 
nections with  the  said  Chicago  Tunnel  Company. 

The  question  of  physical  connection  between  the  Chi- 
cago Telephone  Company  and  the  independent  telephone 
companies,  and  the  terms  upon  which  such  physical 
connection  may  be  made  and  the  cost  thereof  divided, 
unless  the  companies  reach  an  agreement  thereon,  are 
matters  which  the  commission  reserves  for  future  de- 
termination in  any  proceeding  which  may  be  brought 
for  that  purpose  under  the  statute. 
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Current  News 
and  Notes 

Timely  items  on  ele<-tri(al  happenings 
throuf^hovit  the  world,  tof,'ellier  with 
brief  notes  of  t,'eneral  interest. 


Study  of  Hydroelectric  Sites  in  Chile. 
— An  honorary  commission  has  been  ap- 
pointed by  the  Ministry  of  Industry  and 
Public  Works  to  make  a  study  of  the 
water  power  available  in  Chile  for  the 
purpose  of  hydroelectric  development. 
More  Power  for  Staten  Island.— The 
Richmond  Light  &  Railroad  Company 
has  just  completed  the  installation  of 
a  7500-kw.  turbo-generator  for  sup- 
plying light  and  power  to  Staten  Island, 
N.  Y.  The  company  is  also  installing 
four  new  boilers. 

Everett  Considering  Municipal  Plant. 
—Robert  Howes,  consulting  engineer 
of  Seattle,  who  has  been  engaged  by  the 
city  council  of  Everett,  Wash.,  to  in- 
vestigate the  power  possibilities  of  the 
Sultan  River  where  a  proposed  munici- 
pal lighting  plant  may  be  constructed, 
reports  that  72,500  electrical  horse- 
power can  be  delivered  at  Everett  for 
a  twelve-hour  period  or  36,250  hp.  for 
a  continuous  period.  The  estimated 
cost  of  developing  the  full  72  500  hp. 
is  placed  by  Mr.  Howes  at  $6,127,000. 
According  to  the  city  engineer  the  city 
will  not  need  all  of  this  power  for 
many  years  and  plans  to  install  one 
unit  at  a  time. 

Examination,  for  Cable  Tester. — Ap- 
plications will  be  received  by  the  Mu- 
nicipal Civil  Service  Commission,  Mu- 
nicipal Building,  Manhattan,  New 
York  City,  until  Aug.  22,  for  the  posi- 
tion of  cable  tester.  The  successful 
contestant  must  be  able  to  locate  brakes 
and  tests  for  electrolysis  of  cables  and 
also  must  be  able  to  make  a  separate 
test  on  wires  and  cables,  underground 
conduits,  manhole  accessories,  firehouse 
and  public  building  wiring  for  alarm 
system  and  pole  line  equipment.  Can- 
didates must  have  had  an  actual  labora- 
tory or  field  experience  in  cable  testing 
of  at  least  one  year.  The  compensation 
proposed  for  this  position  is  from  $1,- 
140  to  $1,380  per  annum. 

Extension  of  Electric  Service  of  Aid 
to  Osteopaths.— The  availability  of 
electricity  in  even  the  smaller  towns 
has  been  a  distinct  aid  to  osteopaths, 
according  to  many  members  of  the 
American  Osteopathic  Association, 
which  held  its  twentieth  convention  in 
Kansas  City  recently.  Several  manu- 
facturers of  and  dealers  in  electric  diag- 
nostic and  therapeutic  instruments  had 
exhibits,  and  some  reported  extensive 
sales.  High  frequency  machines  and 
vacuum  instruments  have  long  been 
popular;  osteopaths  are  becoming  more 
interested  in  the  X-ray,  and  their  en- 
trance into  eye,  ear,  nose  and  throat 
work  more  extensively  has  made  nec- 
essary the  use  of  devices  for  lighting 
these  parts  for  examination. 


Lexington  Franchise  I'urchased. —  j 
The  Lexington  Utilities  Company  has 
bought  at  the  upset  price  of  $10,000  the 
twenty-year  franchise  prepared  for  the 
city  of  Lexington,  Ky.,  by  the  Utilities 
Bureau  of  Philadelphia.  The  franchise, 
effective  on  Nov.  1,  involves  a  reduction 
of  about  40  per  cent  in  schedule  to  1) 
cents  per  kilowatt-hour  for  residential 
lighting,  8.5  cents  per  kilowatt-hour  for 
commercial,  8  cents  per  kilowatt-hour 
for  power,  with  a  general  10  per  cent 
discount  and  special  discounts  to  large 
users.  Revision  of  the  rates  every  four 
years  is  also  provided  for. 

City  Wants  6  Per  Cent  on  Its  Invest- 
ment for  Energy  to  Be  Furnished  Cleve- 
land Railway  Company. — In  a  communi- 
cation to  Street  Railway  Commissioner 
Sanders  last  week,  Commissioner  of 
Light  and  Heat  W.  E.  Davis  stated  that 
the  municipal  plant  will  furnish  the  ad- 
ditional energy  needed  by  the  Cleveland 
Railway  at  a  rate  that  will  return  6  per 
K^ent  on  the  investment  necessary  for 
that  purpose.  If  the  company  decides 
to  purchase  energy  from  the  city  in- 
stead of  improving  its  Cedar  Avenue 
station  a  bond  issue  of  $1,750,000  will 
be  submitted  to  the  voters  at  the  No- 
vember election.  It  is  estimated  that 
this  additional  expenditure  will  be 
necessary  to  purchase  the  equipment 
required  to  furnish  the  energy  needed 
by  the  road. 

Detroit  to  Have  Electric  Show. — 
During  America's  Electrical  Week,  Dec. 
4  to  9,  the  Exhibitors'  Association, 
Inc.,  in  conjunction  with  the  various 
electrical  associations  of  Detroit,  will 
stage  an  elaborate  electrical  show  in 
the  Armory,  W.  S.  Reynolds,  secretary 
of  the  Exhibitors'  Association,  reports 
that  more  than  50  per  cent  of  the  entire 
space  has  already  been  reserved  by 
well-known  local  and  outside  electrical 
firms.  A  rate  schedule  for  the  space 
has  been  announced,  and  also  a  policy 
whereby  the  exhibitors  will  share  in 
the  net  profits  from  the  show.  A 
liberal  advertising  policy  has  been  es- 
tablished, and  elaborate  decorations  are 
to  be  supplemented  by  novel  features  to 
attract  people,  and  the  admission  price 
will  be  50  cents  in  the  evening  and  25 
cents  in  the  afternoon. 

Kansas  City  Light  &  Power  Company 
Expands. — The  Kansas  City  Light  & 
Power  Company  has  moved  its  meter 
and  stores  departments  to  a  building 
recently  purchased  at  Twenty-first  and 
Walnut  Streets.  This  building  has  been 
intended  for  a  steam  heating  plant,  but 
is  to  be  used  temporarily  for  these 
other  purposes.  The  company  is  es- 
tablishing at  this  place  also  an  electric 
charging  station  for  its  automobiles. 
For  the  present  the  company  will  con- 
tinue to  occupy  part  of  the  building  at 
Fifteenth  Street  and  Grand  Avenue, 
owned  by  the  Kansas  City  Railways 
Company,  though  both  the  light  com- 
pany and  the  railways  company  prob- 
'  ably  will  have  other  offices  later.  The 
former  electric  charging  station  of  the 
light  company  at  Thirteenth  and  Char- 
lotte Streets  probably  will  be  leased  to 
a  private  concern  which  will  actively 
develop  service  to  electric  vehicle 
owners. 


Associations 
and  Societies 

A  comph'te  Directory  of  Kleetrical 
Associations  is  re>,'iilarly  printed  in 
the  first  issn<!  of  <-ach  month  on  llic 
next-to-last  text  page. 


Dallas  Electric  Club. — Friday,  Aug. 
11  was  known  as  Electric  Appliance 
Day  with  the  Dallas  (Tex.)  Elec- 
tric Club  and  Jovian  League.  A 
meeting  was  held  at  the  Southland 
Hotel. 

Cleveland  Electrical  League.  —  Sep- 
tember 1  is  the  date  that  has  been  set 
by  the  Cleveland  Electrical  League  for 
moving  into  its  new  quarters,  built  on 
the  roof  of  the  Hotel  Statler.  F.  C. 
Foster  of  the  Buckeye  Lamp  Division 
of  the  General  Electric  Company  has 
been  appointed  chairman  of  the  formal 
opening  committee,  and  the  date  of  that 
event  will  be  announced  within  a  short 
time. 

Electric  Vehicle  Section,  N.  E.  L.  A., 
Meeting. — A  meeting  of  the  executive 
committee  of  the  Electric  Vehicle  Sec- 
tion of  the  National  Electric  Light  As- 
sociation was  called  Aug.  4  in  New 
York,  with  A.  S.  Mansfield  in  the  chair. 
Plans  were  discussed  for  putting  into 
effect  the  detail  plans  of  closer  co-op- 
eration with  the  central  stations  which 
affiliation  with  the  National  Electric 
Light  Association  makes  more  natural. 
Representatives  of  the  manufacturers 
present  stated  that  business  was  excep- 
tionally good  and  that  in  some  cases 
deliveries  could  not  be  promised  for  sev- 
eral months  ahead.  Committee  organi- 
zation was  perfected  for  carrying  out 
the  work  of  the  section  for  the  coming 
year. 

Pennsylvania  Electric  Association. — 
The  ninth  annual  convention  of  the 
Pennsylvania  Electric  Association  will 
be  held  Sept.  6-8  at  the  Forest  Inn,  Ea- 
gles Mere  Park,  Pa.  Besides  reports  by 
committees  on  rates,  engineering,  ac- 
counting, safety  and  welfare,  geo- 
graphic sections  and  municipal  street 
lighting,  the  following  papers  will  be 
presented;  "Construction  Records  an^ 
Accounts,"  by  H.  C.  Hobson,  Wilkes- 
Barre;  "Construction  Costs,"  by  F. 
Heinbokel,  Warren;  "Storeroom  and 
Tool  Records,"  by  W.  P.  McArdle,  Pitts- 
burgh; "Method  of  Securing  Consumers 
Deterred  by  First  Cost  of  Wiring,"  by 
E.  C.  Newman,  Connellsville;  "In- 
creased Use  of  Electric  Ranges  and 
Small  Appliances  in  the  Home,"  by  H. 
W.  Reed,  Altoona;  "Testing  of  Current 
and  Potential  Transformers,"  by  W.  A. 
Fogler,  Philadelphia;  "Boiler-Room  Op- 
erations," by  H.  H.  Wilson,  Harrisburg; 
"Classification  of  Men,  Wages  and 
Methods  in  Ctntral  Station  Indus- 
try," by  J.  F.  Martin  and  H.  N.  Miiller, 
Pittsburgh,  and  "Cost  and  Factors  in 
Underground  Construction,"  by  W.  H. 
Keating  and  H.  N.  Miiller,  Pittsburgh. 
H.  M.  Stine,  211  Locust  Street,  Harris- 
burg, is  the  executive  secretary  of  the 
association. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


ELECTRICAL  VEHICLE 

OUTLOOK  VERY  BRIGHT 

Past    Six    Months'    Sales    Record    Breaking,    With 

Every  Indication  of  Banner  Year  for 

Industry  in  19 17 

With  the  months  of  July  and  August,  which  are  always 
the  dead  months  in  the  electric  pleasure  vehicle  industry, 
showing  sales  way  beyond  the  expectations  of  the  dealers 
and  manufacturers,  and  with  many  live  prospects  for  the 
fall  buying  season,  the  electric  vehicle  industry  is  moving 
to  greater  production  in  a  most  optimistic  frame  of  mind. 
In  many  instances  the  pleasure  cars  are  sold  out  to  the 
point  that  none  are  available  for  demonstration  purposes. 

One  prominent  company  has  sold  its  entire  year's  pro- 
duction sixty  days  in  advance  of  expectation,  and  had  at 
the  end  of  the  second  week  in  August  only  three  unsold  cars 
in  the  entire  country.  The  past  six  months  was  the  best 
in  the  history  of  this  company.  Another  company's  July 
sales  were  25  per  cent  greater  than  the  previous  high  mark. 
A  third  company  had  experienced  unprecedented  sales  each 
month  since  the  first  of  the  year  and  was  having  difficulty 
in  producing  cars  fast  enough  to  keep  up  with  the  demand, 
although  its  output  has  been  doubled.  Its  salesrooms  are 
empty  of  show  cars.  The  40  per  cent  increase  in  July  sales 
over  July  a  year  ago,  together  with  the  previous  unusual 
demand,  has  kept  them  completely  sold  out.  Sales  from 
coast  to  coast  of  a  fourth  manufacturer  have  increased  141 
per  cent  for  1916  over  1915,  and  his  July  sales  in  Chicago 
alone  were  200  per  cent  greater  than  in  July  last  year. 
This  same  manufacturer  is  planning  a  200  per  cent  produc- 
tion increase  for  1917,  and  expects  a  great  revival  in  the 
industry. 

There  is  also  a  very  pronounced  demand  for  used  cars, 
one  dealer  having  sold  over  200  this  year,  and  many  other 
dealers  state  that  there  is  a  ready  market  for  all  the  second- 
hand electrics  they  can  obtain  and  at  good  prices. 

The  electric  truck  business,  too,  is  enjoying  unusual  ac- 
tivity, due  principally  to  two  factors.  First,  the  high  price 
of  gasoline  has  made  many  commercial  users  of  trucks  look 
with  more  interest  upon  the  electric,  with  its  constantly 
low  and  decreasing  cost  of  fuel  supply,  especially  as  the 
indications  are  that  there  will  be  little  further  reduction  in 
the  price  of  gasoline  for  some  time.  Second,  the  war  de- 
partments of  Europe  are  consuming  the  outputs  of  the  truck 
makers,  and  have  also  requisitioned  all  good  horses  and 
gasoline  trucks  to  the  end  that  all  that  can  be  secured  in 
these  countries  to  replace  these  and  which  will  not  be  requi- 
sitioned, are  electric  trucks.  One  company  reports  a  500  per 
cent  increase  in  foreign  business  over  last  year^  and  the 
receipt  of  cabled  orders  almost  every  week.  These  are 
being  received  from  Norway,  England,  South  Africa,  Cuba 
and  other  countries. 

The  domestic  demand  for  trucks  is  such  that  orders  are 
booked  several  months  in  advance  of  production.  One  com- 
pany is  adding  further  machines  and  increasing  its  factory 
space,  and  also  plans  to  begin  working  a  night  shift  very 
soon  for  what  is  believed  to  be  the  first  time  in  the  history 
of  the  industry.  Numerous  orders  for  whole  fleets  of 
electric  trucks  have  been  received  during  the  past  few 
months,  and  other  big  orders  are  pending  and  practically 
assured,  notably  one  for  fifty  three-ton  and  five-ton  trucks. 
A  similar  order  for  two-ton  and  one-ton  trucks  had  to  be 
turned  down  by  one  manufacturer  recently  because  it  was 
impossible  to  make  delivery  as  required  in  two  months.  A 
steadily  increasing  demand  is  noted  by  all  the  manufac- 
turers, and  no  change  ahead  can  be  seen  except  for  the 
better.  High  cost  and  delayed  delivery  of  materials  are 
causing  some  trouble,  but  with  the  plans  for  the  fall  peak 


business  well  under  way,  there  will  probably  be  little  delay 
in  the  delivery  of  vehicles  from  this  cause.  The  sales  cam- 
paigns being  planned,  and  the  advertising  appropriations 
which  are  larger  than  ever,  together  with  the  other  in- 
fluences working  to  the  good  of  the  electric  vehicle,  un- 
doubtedly will  result  in  a  total  of  fall  sales  overshadowing 
any  previous  year. 

In  Chicago  the  action  of  the  local  electric  vehicle  section 
of  the  National  Electric  Light  Association  in  adopting  a 
working  agreement  between  manufacturers,  dealers  and 
garage  men,  as  chronicled  in  the  July  1  issue  of  Electrical 
World  has  already  brought  about  beneficial  results.  Work 
done  in  this  connection  has  resulted  in  a  noticeably  more 
friendly  feeling  among  the  various  electric  vehicle  interests 
and  a  tendency  to  further  co-operation  and  united  effort  to 
boost  the  electric  car.  This  better  relationship  naturally 
will  react  to  the  good  of  the  electric  vehicle  sales  in  Chicago 
and  vicinity. 


ELECTRICAL  MANUFACTURER 

DISCUSSES  COPPER  CONDITIONS 

Substitutes  for  Copper  Resorted  to  Owing  to  Short- 
age of     Metal  — He    Foresees    a    Strong    and 
General  Tendency  to  Construct  Greatly 
Improved  Plants  After  the  War 

Dr.  Schuyler  Skaats  Wheeler,  a  past-president  of  the 
American  Institute  of  Electrical  Engineers  and  president  of 
the  Crocker- Wheeler  Company,  Ampere,  N.  J.,  manufacturer 
of  electrical  equipment,  believes  that  replacements  in  the 
mills  of  this  country  as  the  result  of  war  pressures  on 
machinery  will  have  an  important  effect  on  the  copper 
market  long  after  the  war  is  over.  In  a  published  statement 
he  said: 

"I  do  not  think  the  present  high  price  of  copper  will  con- 
tinue, but  it  will  be  a  long  time  before  it  returns  to  its 
former  level  of  15  cents  a  pound.  Granted  that  production 
in  America  is  greater  than  ever,  most  of  it  is  under  con- 
tract before  it  is  shipped  from  the  smelters,  and  there  are 
practically  no  accumulations  of  metal  to  be  found  in  'middle 
hands.' 

"The  situation  in  copper  will  be  quite  like  that  in  the 
machinery  trade.  When  the  war  is  over  a  great  quantity  of 
copper  will  be  required  to  restore  depleted  equipment,  to 
bring  stocks  back  to  normal  levels  and  to  put  back  much 
which  has  been  stripped  from  various  places  and  diverted 
to  war  purposes.  We  ourselves,  after  having  bought  copper 
from  the  same  interests  for  thirty  years,  were  formally 
notified  some  time  ago  that  under  existing  conditions  of 
unusual  stress  we  should  for  the  present  purchase  only  our 
allotment,  based  on  past  orders.  We  wanted  more,  not  less, 
and  like  the  engineers  of  warring  countries,  we  have  been 
forced  to  devise  methods  of  making  some  articles  from  other 
materials.  As  copper  goes  down,  more  and  more  of  these 
things  will  be  'thrown  back';  that  is,  many  articles  will 
again  be  made  of  copper  that  are  more  difficult  to  make 
otherwise,  and  finally  there  will  be  a  return  to  the  use  of 
copper  in  those  things  which  can  quite  easily  be  made 
otherwise,  and  which  are  almost  but  not  quite  as  good. 

"Leading  manufacturers  the  country  over  have  been  so 
rushed  with  orders  that  they  have  had  no  time  to  keep 
their  equipment  up  to  a  normal  state  of  efficiency.  When 
the  war  is  over  they  will  start  to  put  their  houses  in  order — 
to  bring  their  power  plants  up  to  requirements — to  replace 
worn-out  machinery  with  larger  and  more  modern  equip- 
ment, and  there  will  undoubtedly  be  a  strong  and  general 
tendency  to  construct  greatly  improved  plants  out  of  new 
and  large  surpluses." 
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OBSERVATIONS  ON   THE 

RAW  MATERIAL   SITUATION 

What  the  Average  Electrical  Manufacturer  Has  Suf- 
fered. What  He  Is  Now  Undergoing  and  What 
He  May  Have  to  Contend  With  Later 

When  the  European  war  broke  out  and  raw  material 
prices,  recovcM-inp:  from  the  first  shock,  began  to  climb  like 
a  chasinpT  monoplane,  many  electrical  manufacturers  held 
favorable  raw  material  contracts.  These  documents  spe- 
cially quoted  prices  and  deliveries  very  much  more  advan- 
tageous to  the  buyer  than  were  available  in  the  open 
market.  But  the  raw  material  men,  realizing  that  the  ques- 
tion of  delivery  to  the  electrical  people  was  vital,  have,  it  is 
said,  in  many  cases  called  on  the  electrical  people  to  tell 
them  flatly  that  deliveries  under  those  favorable  contracts 
would  cease  to  be  made.  In  some  cases  deliveries  or  orders 
already  partly  filled  were  peremptorily  stopped  and  it  was 
necessary  for  the  electrical  concerns  to  give  new  orders 
at  increased  prices  so  that  deliveries  would  be  resumed.  Of 
course  the  electrical  men  are  still  holding  their  copies  of 
the  uncompleted  contracts  and  may  at  some  time  be  in  a 
position  to  collect  what  is  justly  due  them.  The  process  of 
collection  looks  hardly  to  be  one  of  a  pleasant  character, 
however. 

Now  these  raw  material  sellers  have  their  electrical  cus- 
tomers signed  up  on  long-term  contracts  at  prices  favor- 
able to  themselves.  Some  electrical  factories  that  use  ex- 
pensive metals  have  at  present  purchased  enough  raw  ma- 
terial for  two  years'  normal  output,  the  prices  being  the 
market  quotation  at  the  date  of  entry  of  the  order.  Stories 
are  beginning  to  circulate  to  the  effect  that  raw  material 
men  are  deliberately  curtailing  their  output  in  order  to 
prevent  deliveries  from  returning  to  their  former  out-of- 
stock  state.  This,  of  course,  the  raw  material  men  em- 
phatically deny,  but  still  the  electrical  manufacturers  con- 
tinue to  hear  the  reports  and  continue  to  believe  them — 
partly,  perhaps,  because  they  want  to. 

In  addition  to  believing  these  reports  the  electrical  manu- 
facturers are  acting  on  the  strength  of  them,  and  are  pur- 
chasing for  far  future  needs.  By  these  far  future  pur- 
chases the  electrical  men  are  silently  declaring  that  price 
increases  which  recently  have  been  necessary  will  remain 
effective  for  some  time  to  come.  It  is  even  probable  that 
reductions  in  prices  of  manufactured  goods  will  have  a  con- 
siderable lag  behind  raw  material  prices  in  the  future. 

It  is  difficult  for  the  electrical  manufacturer  to  see  a  sil- 
ver lining  in  his  raw  material  cloud  at  present.  Perhaps 
there  is  none;  but  if  they  can  collect  on  the  uncompleted 
contracts  which  they  hold,  can  continue  to  convince  them- 
selves and  others  that  the  only-for-the-present  business 
policy  of  the  raw  material  sellers  is  wrong,  and  is  one 
which  they  themselves  will  never  adopt,  and  can  find  lessons 
of  economy  in  the  far  future  buying  with  which'  they  are 
now  having  experience,  the  silver  lining  may  later  become 
visible. 


countries  for  quantities  of  electrical  material,  as  indicated 
by  the  import  statistics.  According  to  the  industrial  tax 
statistics  there  are  992  plants  producing  electric  light  for 
the  public  use,  978  for  private  use,  and  125  electric  plants 
furnishing  motor  power. 


PROGRESS  IN  MANUFACTURE  OF 

ELECTRIC  MATERIAL  IN  SPAIN 

Domestic  Companies  Develop  Output  During  1915 — 

But    Production    Is    Not    Yet    Able    to 

Dominate  Spanish  Markets 

Marked  progress  has  been  shown  in  the  manufacture  in 
Spain  of  electric  material,  according  to  Consul  General 
Carl  Bailey  Hurst.  Domestic  companies  developed  their 
output  during  1915,  and  at  present  a  profitable  business  is 
being  done  by  a  company  at  Sabadell  and  another  at  Cor- 
nelia, near  Barcelona,  where  transformers,  generators  and 
motors  up  to  200  hp.,  and  electrotechnic  E^pparatus  of  a  su- 
perior grade  are  manufactured.  In  Barcelona  firms  em- 
ploying large  numbers  of  operatives  specialize  in  electric 
cables  and  electric  lamps.  Carbons  are  extensively  manu- 
factured there  and  much  electric  material  of  the  smaller 
kinds.  Domestic  production  is  not  yet  able  to  dominate  the 
market,  however,  and   Spain   is  still  dependent  on  foreign 


VAST  MARKET  CREATED 

BY  AUTOMOBILE  INDUSTRY 

Opportunities  for  Makers  of  Dynamo  Parts,  Switches, 

Lamps,  Storage   Batteries,  Etc. — Dealers  and 

Contractors  Not  Alive  to  Opportunities 

With  the  increasing  popularity  of  gasoline  automobiles 
there  has  developed  a  demand  for  electrical  auxiliaries  that 
is  astounding.  Only  a  slight  indication  of  its  magnitude 
is  given  by  the  United  States  census  report,  showing  that 
$6  000,000  worth  of  small  dynamos  were  sold  in  1914,  be- 
cause the  number  of  automobiles  equipped  with  lighting  sets 
has  increased  surprisingly  since  then. 

Engineers  closely  in  touch  with  the  automobile  industry 
declare  that  practically  all  automobiles  will  be  equipped 
with  electric  lighting  sets  this  year  and  nearly  all  of  these 
except  the  very  cheap  cars  will  also  have  motor  starters. 
When  it  is  considered  that  possibly  1,000,000  automobiles 
will  be  made  this  year  in  addition  to  the  million  contemplat- 
ed by  the  Ford  Motor  Company,  it  can  be  imagined  how 
great  will  be  the  demand  for  armatures,  commutators,  seg- 
ments, brushes,  controllers,  ball  bearings,  low-voltage  wir- 
ing switches,  storage  batteries,  charging  regulators,  lamps, 
electric  horns,  etc. 

While  very  few  of  the  long-established  electrical  manu- 
facturers have  awakened  to  this  vast  market  for  electrical 
equipment,  the  equipment  is  being  secured  in  some  way.  In 
many  cases  the  apparatus  is  being  made  by  specialists  in 
automobile  electrical  auxiliaries  who  with  the  technical  and 
commercial  backing  of  experts  have  made  enviable  incomes. 
In  a  few  cases  the  long  established  electrical  manufacturers 
have  furnished  the  equipment.  One  manufacturer  of  small 
motors  located  in  Ohio  furnished  approximately  450,000 
dynamos  to  one  company  alone  last  year.  Other  motor- 
starter  and  automobile-generator  manufacturers  are  buying 
the  parts  from  different  concerns  and  are  assembling  them. 
Some  starters  and  lighting  sets  are  being  made  by  electrical 
manufacturers  as  a  side  line. 

Opportunities  for  the  sale  of  switches,  lamps  and  bat- 
teries are  as  great  if  not  greater  than  for  motors  and 
generators,  because  several  of  the  first  two  items  are  used 
on  each  car.  The  lamp  business  is  especially  attractive  be- 
cause the  lamps  on  each  car  must  be  replaced  in  many  cases, 
at  least  twice  a  year  and  because  the  unit  profit  is  much 
greater  than  for  lamps  used  for  domestic  lighting.  Storage 
batteries  also  have  to  be  renewed  or  overhauled  sometimes 
twice  a  year  in  this  service,  because  the  automobile  users 
generally  do  not  know  how  to  give,  them  the  proper  care. 

Surprising  as  it  may  be,  however,  electrical  dealers  as  a 
whole  are  not  reaping  the  benefit  of  this  business  and  very 
few  electricians  and  small  contractors,  if  any,  are  letting- 
automobile  users  in  their  territory  know  that  they  are  au- 
thorities on  remedying  automobile  electric  troubles.  Auto- 
mobile supply  stores  are  selling  the  supplies  and  garages 
are  making  the  repairs.  This  condition  exists  probably  be- 
cause automobile  users  do  not  look  outside  automobile  supply 
stores  for  supplies  and  because  electricians  and  contractors 
usually  have  no  place  to  house  cars  awaiting  repairs.  Elec- 
trical dealers  and  contractors  should  be  able  to  get  the  busi- 
ness, however,  one  electrical  manufacturer  believes,  if 
they  will  do  more  publicity  work  and  co-operate  with  local 
automobile  agencies,  by  notifying  the  latter  that  they  are 
in  a  position  to  furnish  all  electrical  auxiliaries  and  acces- 
sories and  are  equipped  to  do  repair  work. 

Dealers  and  contractors,  however,  should  acquaint  them- 
selves with  all  automobile  electric  accessories  on  the  mar- 
ket and  should  understand  how  they  are  constructed  and 
how  they  operate.  Manufacturers  of  electric  supplies  could" 
secure  names  for  a  valuable  mailing  list  by  asking  automo- 
bile agencies  in  moderate  sized  towns  to  select  some  progres- 
sive electrical  dealers  in  their  locality  to  handle  automobile' 
electric  supplies. 
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Manufacturing  and  Industrial 

The  Hygrade  Lamp  Company,  Salem,  Mass.,  has  recently 
been  awarded  a  contract  for  incandescent  lamps  for  use  by 
the  state  of  Iowa.  For  the  past  two  years  the  state  of  Mas- 
sachusetts has  also  placed  its  contract  for  incandescent 
lamps  with  the  Hygrade  company. 

Electric  Controller  &  Manufacturing  Company. — A  build- 
ing permit  has  been  issued  to  the  Electric  Controller  & 
Manufacturing  Company,  Cleveland,  Ohio,  for  the  erection 
of  a  five-story  steel  and  concrete  structure  as  an  addition 
to  its  plant  at  2698  East  Seventy-ninth  Street.  The  first 
three  floors  are  to  be  used  for  manufacturing  purposes  and 
the  two  upper  floors  for  offices. 

Lamp  Voltage  Standardization. — It  is  hardly  possible  that 
the  lamp  voltage  standardization  movement  discussed  in  an 
article  on  page  200  of  the  Electrical  World  for  July  22 
will  become  general  immediately.  In  the  meantime  it  is 
understood  the  National  Lamp  Works,  which  is  very  active 
in  promoting  this  move  for  standard  voltage,  will  continue 
as  before  to  supply  customers  with  lamps  of  other  voltages 
as  required. 

The  Equi-Light  Company,  Paducah,  Ky.,  has  recently 
been  formed  and  is  manufacturing  a  device  called  the 
"Equi"  which  is  designed  to  regulate  electric  lamps  on  Ford 
cars.  The  company  is  also  about  to  place  on  the  market  an 
electric  starter.  E.  C.  Phelps  is  president  of  the  company, 
H.  E.  Wallace,  vice-president  and  Mrs.  Bertha  Phelps,  sec- 
retary and  treasurer.  Mr.  Wallace,  vice-president  of  the 
company,  has  had  considerable  experience  in  the  electrical 
field. 

Outside  and  Window  Electric  Signs. — The  Silver  Creek 
(N.  Y.)  Sign  Company  is  manufacturing  a  line  of  outside 
electric  signs  varying  in  size  from  18  in.  by  48  in.  to  24  in. 
by  72  in.  It  is  also  making  window  signs  of  the  one-side 
type  in  sizes  of  10  in.  by  18  in.,  11  in.  by  22  in.  and  12  in.  by 
24  in.  The  latter-named  signs  are  being  used  in  quantities 
by  the  Duffy  Malt  Whiskey  Company,  the  Miller  Tire  Com- 
pany, the  World's  Medical  Dispensary  and  the  Hein  Candy 
Company.  According  to  the  manufacturer,  the  materials 
used  in  the  construction  of  the  signs  are  selected  to  make  a 
strong,  durable  sign  throughout.  Use  is  made  of  copper, 
22-gage  galvanized  steel  coated  with  aluminum,  double- 
strength  glass,  and  especially  prepared  pigments. 

Japan  Seeking  Electrical  Trade  in  China. — According  to 
announcements  in  Japanese  papers  Japan  is  about  to  make 
a  strong  bid  for  electrical  trade  in  China.  Japan's  electrical 
industry  has  recently  undergone  a  marked  development,  it 
is  stated,  and  the  government  is  therefore  considering  means 
to  encourage  the  export  of  electrical  apparatus  not  only  to 
China,  but  to  India  and  other  accessible  places.  It  is  con- 
sidered that  the  present  time  is  especially  auspicious  for 
developing  a  foreign  market  for  Japanese  electrical  goods 
due  to  the  fact  that  European  competition  has  largely  been 
eliminated  on  account  of  the  war.  In  order  to  push  the 
exports  of  Japan's  electrical  appliances  to  the  above-named 
countries  it  is  proposed  to  subsidize  the  movement  with  a 
government  appropriation. 

Westinghouse  Company  Gives  Toledo  Central  Station 
Helping  Hand. — Recently  the  Toledo  Railways  &  Light  Com- 
pany purchased  a  condenser  that  lacked  a  pumping  equip- 
ment. Subsequently  a  pumping  outfit  was  ordered  from  the 
Westinghouse  Electric  &  Manufacturing  Company,  but  due 
to  the  large  number  of  unfilled  orders  on  hand  the  latter- 
named  company  could  not  ship  the  equipment  immediately 
to  Toledo  as  desired.  This  pumping  outfit  was  needed  very 
badly  because  the  central  station  company  could  not  increase 
its  output  for  the  coming  winter  season  without  the  addi- 
tional equipment.  The  Westinghouse  people  fortunately, 
however,  came  to  the  rescue  of  the  central  station  company 
and  offered  to  loan  it  a  pumping  equipment  whcih  had  been 
in  operation  in  a  plant  of  the  Brooklyn  Rapid  Transit  Com- 
pany. This  equipment  will  be  shipped  to  Toledo  without 
cost  to  the  Toledo  company  and  will  enable  it  to  place  the 
condenser  in  operation  by  Sept.  1. 

The  Moore  Steam  Turbine  Corporation,  Wellsville,  N.  Y., 

has  recently  been  formed  and  proposes  to  build  single  and 
multi-stage  turbines  with  ratings  of  from  5  hp.  to  1000  hp. 


The  company  will  also  place  on  the  market  turbo-generator 
sets,  turbo  pumps  and  turbo  blowers,  and  will  manufacture 
a  full  line  of  double  helical  herringbone  reduction  gears 
which  will  be  sold  in  connection  with  the  turbines.  It  is  not 
the  intention  of  the  company  to  develop  or  build  any  electri- 
cal apparatus.  All  generators  used  in  connection  with  its 
turbines  will  be  purchased  from  manufacturers  of  electrical 
equipment.  J.  L.  Moore,  president  of  the  company,  was  for- 
merly chief  engineer  of  the  Kerr  Turbine  Company.  E.  D. 
Spicer,  secretary  and  treasurer,  was  formerly  chief  drafts- 
man of  the  Kerr  Turbine  Company,  and  J.  B.  Laird,  vice- 
president,  was  formerly  factory  manager  and  purchasing 
agent  of  the  Kerr  Turbine  Company.  Besides  the  above- 
named  officers,  the  following  are  directors  of  the  company: 
E.  C.  Brown,  J.  H.  McEwen  and  L.  H.  Thornton. 

Recent  Gas  Engine  Installations. — Some  of  the  recent  or- 
ders received  by  the  Bruce-Macbeth  Gas  Engine  Company, 
2122  Center  Street,  N.  W.,  Cleveland,  are  as  follows:  The 
Faultless  Rubber  Company,  Ashland,  Ohio,  one  350-hp.  en- 
gine (the  fourth  gas  engine  ordered  by  this  concern);  F.  E. 
Myers  &  Brothers,  Ashland,  Ohio,  two  engines  (second  and 
third  repeat  orders  within  a  year);  The  Antler  Hotel, 
Youngstown,  Ohio,  one  30-hp.  engine;  the  Eastman  Machine 
Company,  Buffalo,  N.  Y.,  one  40-hp.  engine;  A.  E.  Gruber, 
Pittsburgh  dressed  beef  market  and  abattoir,  one  40-hp. 
unit  for  lighting  elevators  and  refrigeration;  the  Borough  of 
Emporium,  Pa.,  one  150-hp.  unit  for  municipal  service  (re- 
peat order  being  a  duplicate  of  a  gas  engine  installed  in  the 
city  two  years  ago);  the  Tygart  Glass  Company,  Grafton, 
W.  Va.,  one  150-hp.  unit;  the  Bellview  Garage,  Milwaukee, 
Wis.,  one  150-hp.  producer  gas  engine  directly  connected  to 
generator  for  lighting  and  charging  storage  batteries;  the 
Tod  House,  Youngstown,  Ohio,  two  duplicate  units  for  light- 
ing, power  and  elevator  service,  and  the  American  Window 
Glass  Company,  Pittsburgh,  Pa.,  one  250-hp.  unit. 

Manufacture  of  Electrical  Supplies  in  the  Netherlands. — 
Consular  Agent  A.  C.  Nelson,  Scheveningen,  Holland,  states 
in  a  recent  report  that  among  the  more  important  industries 
connected  with  the  machinery  trade  in  the  Netherlands  is 
that  devoted  to  the  manufacture  of  electric  motors,  dyna- 
mos, convertors,  batteries,  carbureters,  measuring  instru- 
ments, telephones,  X-Ray  apparatus,  electric  timepieces  and 
incandescent  lamps.  There  are  over  fifty  important  electric- 
supply  works  in  the  country.  Dynamos  and  electric  motors 
are  made  at  Slikkeveer,  near  Rotterdam,  while  other  manu- 
facturers of  electrical  apparatus  are  found  at  Hengelo, 
Utrecht,  Alkmaar,  Gilze  Ryen  (near  Breda),  de  Bilt,  Rotter- 
dam, and  Dordrecht.  Five  establishments  are  engaged  in 
the  manufacture  of  metallic  and  carbon  filament  lamps;  the 
one  at  Eindhoven  employs  about  3000  operators.  The  others 
are  at  Venlo,  Tilburg,  Nymegen,  and  Boxtel.  These  lamps 
find  a  ready  market  all  over  the  world,  especially  in  Eng- 
land, Denmark,  Germany,  Russia,  Sweden,  Norway,  France, 
Belgium,  Spain,  Switzerland  and  Italy.  A  factory  at  Mid- 
delburg  that  makes  brass  fittings  for  incandescent  lamps 
(employing  about  400  hands)  produced  54,000,000  fittings 
in  1910.  At  Vaals,  in  the  Province  of  Limburg,  is  found 
an  arc-lamp  plant,  and  at  Amsterdam  a  factory  that  pro- 
duces cables  and  wires  of  all  sorts  for  telephones  and  bells, 
as  well  as  for  submarine  purposes. 

Lamps  for  Flood-Lighting  Niagara  Falls. — As  a  result  of 
a  recent  demonstration  of  the  "Davis"  flood-lighting  equip- 
ment, the  Western  Electric  Company,  195  Broadway,  New 
York,  has  been  awarded  the  contract  for  flood-lighting 
equipment  for  the  illumination  of  Niagara  Falls.  The  unit 
which  will  be  used  is  of  a  standard  type  that  the  Western 
Electric  Company  has  installed  in  various  parts  of  the  coun- 
try for  flood-lighting  bathing  beaches,  large  industrial 
plants,  railroad  yards,  etc.  The  lamp  consists  of  a  large 
cast-iron  base,  a  hollow  iron  pipe  standard  and  the  case 
proper.  Each  unit  is  equipped  with  a  1000-watt  Type  C 
"Mazda"  lamp  and  a  polished-glass  reflector  which  has  only 
one  adjustment  and  which  throws  the  ray  from  the  lamp  in 
either  a  diffusing  flood  or  a  narrow  beam.  The  demonstra- 
tion referred  to  above  was  performed  with  the  assistance  of 
the  Niagara  Falls  Hydraulic  Company.  One  battery  of  five 
lamps  was  placed  below  Prospect  Point  and  shot  their  rays 
across  the  American  falls  at  an  upward  angle.  Across  on 
Goat  Island,  at  the  crest  of  Luna  Falls,  was  placed  another 
battery  of  fifteen  lamps  which  sent  their  rays  downward  and 
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across  the  Luna  and  American  cataracts.  A  third  battery, 
consisting:  of  five  lamps,  was  on  the  west  parapet  of  Goat 
Ishmd  bridge.  The  latter-named  lamps  played  upon  the  rap- 
ids down  to  the  brink  of  the  falls.  The  effect  of  the  illumi- 
nation, it  is  reported,  was  unique  and  awe  inspiring. 

Cooper  Hewitt  Lamps  in  Canadian  Shipbuilding  Plant. — 
The  establishment  of  a  shipbuilding  plant  in  Canada  by 
Vickers,  Ltd.,  of  England,  is  of  great  significance  and  has 
aroused  a  great  deal  of  enthusiasm  and  interest.  In  the 
past  Canada  has  been  too  busy  developing  her  great  natural 
resources  to  even  think  of  building  her  own  ships.  Now 
that  her  trade  has  become  a  factor  in  the  commerce  of  the 
world,  however,  she  has  awakened  to  the  immense  advan- 
tages that  will  undoubtedly  accrue  from  the  establishment 
of  such  an  industry.  The  Canadian  plant  is  known  as 
Canadian  Vickers,  Ltd.,  and  is  located  at  Longe  Pointe,  one 
of  the  eastern  suburbs  of  Montreal  One  of  the  features  of 
the  equipment  that  has  proved  of  remarkable  help  in  ob- 
taining efficiency  and  speed  in  production  is  the  system  of 
artificial  lighting  employed.  In  the  shipbuilding  berth,  iron 
workers'  shed,  engine  and  boiler  shop,  and  other  of  the 
larger  buildings  where  it  is  necessary  to  do  accurate  work 
Cooper  Hewitt  mercury  vapor  lamps  are  used.  These  lights 
are  of  3500  cp.  each,  and  are  arranged  in  such  a  way  that 
there  is  no  glare  or  deep  shadows.  With  this  system  the 
light  is  so  evenly  diffused,  it  is  asserted,  that  the  finest 
print,  or  scale  and  micrometer  readings  can  be  deciphered 
with  ease.  Vickers,  Ltd.,  in  England  have  the  reputation 
of  being  one  of  the  foremost  engineering  institutions,  and  in 
their  English  plants  they  have  been  using  Cooper  Hewitt 
mercury-vapor  lamps  for  a  number  of  years.  They  are  said 
to  have  a  total  installation  in  their  different  plants,  of  about 
2000  such  lamps. 


NEW  YORK  METAL  MARKET  PRICES 

, Aug.  8 ^         ,, Aug.  15 ^ 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid         Asked 

Copper                                   £          s       d  £          s       d 

London,  standard  spot 107       0       0  114       0       0 

Prime  Lake    25.50      to  26.00t  26.25      to  26.75t 

Electrolytic 26.50      to  27.00t  27.00      to  27.25t 

Casting     ..; 24.00       to  24.25t  24.371/2  to  24.621/,  f 

Copper  wire  base Sl.OOf  Sl.OOf 

Lead 6.00  6.00 

Nickel    45.00      to  50.00  45.00       to   50.00 

Sheet  zinc,  f.o.b.  smelter.  . .              15.00t  15.00t 

Spelter   8.421/2  to    8.67y2  9.17 1/2  to    9.42i/> 

Tin,  straits 37.75  39.00 

Aluminum,  98  to  99  percent  56.00       to  SS.OOf  56.00       to  58.00t 

OLD  METALS 

Heavy  copper  and  wire...      19.50  to  20.50t  21.00  to  21. 50t 

Brass,  heavy    12.00  to  12. 25t  12.50  to  12. 75t 

Brass,   light    9.00  to    9.50t  9.00  to    9.50t 

Lead,    heavy    5.00  to    5.12i/2t  5.00  to    5.12i/2t 

Zinc,  scrap 6.00  to    6.25t  6.00  to    6.25t 

COPPER  EXPORTS 

Total  tons  to  Aug.  15 13,456 

fNominal. 


Corporate  and  Financial 

American  Light  &  Traction  Company,  New  York,  N.  Y. — 

The  board  of  directors  has  declared  the  regular  quarterly 
cash  dividend  of  1.5  per  cent,  to  holders  of  preferred  stock; 
a  quarterly  cash  dividend  of  2.5  per  cent  to  holders  of  com- 
mon stock,  and  a  stock  dividend  to  holders  of  common  stock, 
at  the  rate  of  two  and  one-half  shares  of  common  stock  on 
every  100  shares  of  common  stock  outstanding;  all  payable 
Aug.  1,  to  stockholders  of  record  at  the  close  of  business 
July  15.  The  earnings  of  the  company  for  the  twelve 
months  ended  June  30,  1915  and  1916  were  as  follows: 

1916  1915 

Earnings  on  stocks  of  subsidiary  companies  $5,075,908  $3,980,302 
Miscellaneous  earnings 576,406  754,962 

Gross    earnings    $5,652,314        $4,735,264 

Expenses    187,345  157,600 

Net   earnings    $5,464,969        $4,577,664 

Surplus  and  reserve  previous  year 10,194,492  9,577,664 

t 

$15,659,461  $14,155,328 
Less  dividends: 

Cash  dividends  on   preferred   stock $854,172  $854,173 

Cash  dividends  on  common  stock 1,715,250  1,553.332 

Stock  dividends  on  common  stock 1,715,250  1,553,332 

Total  dividends    $4,284,672        $3,960,837 

Surplus  balance    $11,374,789      $10,194,491 


Associated  Gas  &  Electric  Company,  New  York,  N.  Y. — 

An  issue  of  $725,000  of  collateral  trust  G  per  cent  sinking 
fund  gold  bonds  due  Jan.  1,  1941,  is  being  offered  at  98.5  and 
interest,  netting  about  6.15  per  cent. 

Great    Western    Power   Company,   San   Francisco,   Cal. — 

The  California  Railroad  Commission  has  issued  an  order 
authorizing  the  Great  Western  Power  Company  to  issue 
.$224,000  face  value  first  mortgage  5  per  cent  sinking  fund 
40-year  gold  bonds  at  not  less  than  90  per  cent  of  face 
value,  plus  accrued  interest,  and  to  reacquire  these  bonds 
at  the  same  price  for  delivery  to  the  company's  trustee 
under  its  first  mortgage  payment  of  sinking  fund  obliga- 
tions, due  July  1,  1916.  The  company  proposes  to  reimburse 
its  treasury  on  account  of  expenditures  for  extensions,  ad- 
ditions and  betterments  amounting  to  $249,350,  against 
which  no  stock,  bond  or  other  securities  have  been  issued, 
by  issuing  the  bonds  authorized  to  the  Western  Power  Com- 
pany of  New  Jersey,  and  to  repurchase  them  at  the  same 
price  and  use  them  to  pay  the  trust  deed  obligation.  Under 
this  mortgage  the  Great  Western  Power  Company  is  obli- 
gated to  pay  the  Central  Trust  Company  of  New  York  on 
July  1,  1916,  and  annually,  to  create  a  sinking  fund,  1  per 
cent  face  value  of  the  bonds  outstanding,  and  in  lieu  of 
cash  may  surrender  to  the  trustee  for  cancellation  first 
mortgage  bonds.  The  company's  outstanding  bonds  amount 
to  $22,397,000. 

Municipal  Service  Company,  Philadelphia,  Pa. — A  block  of 
5  per  cent  collateral  trust  sinking  fund  gold  bonds  due 
March  1,  1932,  is  being  offered  at  95.5  and  interest. 

Securities  in  Fifth  British  List. — The  fifth  list  of  Ameri- 
can securities  which  the  British  Government  is  prepared  to 
purchase  has  been  made  public  by  the  American  dollar 
securities  committee.  Included  in  the  list  is  a  large  number 
of  public  service  corporation  securities.  Those  in  the  light 
and  power  field  are  as  follows:  American  Cities  Company, 
collateral  trust  bonds,  5  and  6  per  cent,  due  1919;  Amer- 
ican Light  &  Traction  Company,  6  per  cent  cumulative 
preferred  stock;  California  Gas  &  Electric  Corporation, 
general  mortgage  and  collateral  trust  5  per  cent  bonds, 
due  1933;  Central  Illinois  Public  Service  Company,  first  and 
refunding  5  per  cent  bonds,  due  1952;  City  Electric  Com- 
pany, first  mortgage  5  per  cent  bonds,  due  1937;  Consoli- 
dated Gas,  Electric  Light  &  Power  Company  of  Baltimore, 
common  stock;  Gas  &  Electric  Company  of  Bergen  County, 
consolidated  mortgage  5  per  cent  bonds,  due  1949;  Georgia 
Electric  Light  Company,  first  mortgage  5  per  cent  bonds, 
due  1930;  Great  Falls  Power  Company,  first  mortgage  5 
per  cent  bonds,  due  1940;  Illinois  Northern  Utilities  Com- 
pany, first  and  refunding  5  per  cent  bonds,  due  1957; 
Kings  County  Electric  Light  &  Power  Company,  con- 
vertible 6  per  cent  debentures,  due  1922;  Louisville  Gas  & 
Electric  Company,  first  and  refunding  mortgage  6  per  cent 
bonds,  due  1918;  Montana  Power  Company,  7  per  cent 
cumulative  preferred  stock;  Northern  Electric  Company, 
first  mortgage  5  per  cent  bonds,  due  1939;  Pacific  Gas  & 
Electric  Company,  first  and  second  6  per  cent  preferred 
stock;  Paterson  &  Passaic  Gas  &  Electric  Company,  first 
consolidated  mortgage  5  per  cent  bonds,  due  1949;  Penn- 
sylvania Water  &  Power  Company,  first  mortgage  5  per 
cent  bonds,  due  1940;  Philadelphia  Company,  consolidated 
mortgage  and  collateral  trust  5  per  cent  bonds,  due  1951; 
Puget  Sound  Power  Company,  first  mortgage  guaranteed 
5  per  cent  bonds,  due  1933;  Springfield  Railway  &  Light 
Company,  first  lien  5  per  cent  sinking  fund  bonds,  due  1926; 
Syracuse  Lighting  Company,  first  mortgage  5  per  cent 
bonds,  due  1951;  Utah  Light  &  Power  Company,  Consoli- 
dated mortgage  4  per  cent  bonds,  due  1930;  Utah  Securities 
Corporation,  ten-year  6  per  cent  gold  notes,  due  1922;  Utica 
Electric  Light  &  Power  Company  first  mortgage  5  per  cent 
bonds,  due  1950;  Utica  Gas  &  Electric  Company,  refunding 
and  extension  mortgage  5  per  cent  bonds,  due  1957;  West- 
chester Lighting  Company,  first  mortgage  5  per  cent  bonds, 
due  1950. 

Standard  Gas  &  Electric  Company,  Chicago,  111. — A  sixty- 
four  page  booklet  has  been  printed  and  distributed  describ- 
ing the  public  utility  properties  in  which  the  company  owns 
investments.  The  company  has  a  controlling  ownership  in 
fourteen  of  the  sixteen  utility  companies  in  which  it  is 
financially  interested.     These  sixteen  subsidiary  companies 


August  19,  1916 


ELECTRICAL    WORLD 


395 


render  electric,  gas  and  other  varieties  of  service  to  275 
communities  with  a  total  estimated  population  in  excess  of 
], 800,000.  Of  the  total  gross  revenue  69  per  cent  is  derived 
from  the  sale  of  electricity  for  power,  lighting  and  heating. 
At  the  close  of  1915  the  325,153  customers  served  were 
classified  as  follows:  Electric,  188,623;  gas,  130,617;  tele- 
phone, 2979;  water,  1927;  steam  heat,  1007.  The  operating 
units  at  the  close  of  1915  had  installed  in  their  power  houses 
243,054  electrical  horsepower,  of  which  65,530  hp.  was 
v/ater  power,  and  the  remainder,  with  the  exception  of  a 
small  fraction,  steam  driven.  During  1916,  39,400  additional 
horsepower  is  being  installed. 

Toledo  (Ohio)  Traction,  Light  &  Power  Company.— Cities 

Service  Company  has  offered  to  buy  the  outstanding  stocks 
of  Toledo  Traction,  Light  &  Power  Company,  issuing  its  own 
securities  in  payment  therefor  on  the  following  basis:  For 
each  share  of  Toledo  Traction,  Light  &  Power  preferred 
stock.  Cities  Service  Company  will  give  in  exchange  one 
share  of  its  6  per  cent  preferred  stock.  For  each  share  of 
Toledo  Traction,  Light  &  Power  common  stock  Cities  Serv- 
ice Company  will  give  in  exchange  0.35  of  a  share  of  its  6 
per  cent  preferred  stock  and  0.07  of  a  share  of  its  common 
stock.  The  privilege  of  making  these  exchanges  extends 
until  Sept.  1,  1916,  and  conversion  will  be  made  as  of  that 
date.  The  first  dividend  to  be  received  on  Cities  Service 
preferred  and  common  stocks  issued  through  these  ex- 
changes will  be  the  dividend  payable  Oct.  1.  The  offer  of 
Cities  Service  Company  to  make  these  exchanges  is  contin- 
gent upon  the  assent  of  the  holders  of  a  substantial  major- 
ity of  both  classes  of  stock,  and  the  company  reserves  the 
right  to  withdraw  this  offer  unless  the  holders  of  75  per  cent 
of  each  class  of  stock  assent  to  this  exchange. 


New  Utility  and  Industrial  Companies 

The  Jaegar  Manufacturing  Company  of  Wilmington,  Del., 
has  been  chartered  with  a  capital  stock  of  $500,000  to  manu- 
facture electrical  devices  of  all  kinds  for  the  killing  of 
insects.  The  incorporators  are:  L.  A.  Irwin,  M.  L.  Rogers, 
Harry  W,  Davis,  all  of  Wilmington,  Del. 

The  Pine  Grove  Electric  Light,  Heat  &  Power  Company 

of  Warren,  Pa.,  has  been  incorporated  with  a  capital  stock 
of  $5,000  to  operate  in  Pine  Grove  Township,  Warren  Coun- 
ty. The  incorporators  are:  H.  A.  Siggins,  D.  H.  Siggins, 
E.  A.  Dupree,  John  Siegfried  and  S.  Q.  Smith  of  Warren. 

The  American  Power  Company  of  Bridgeport,  Conn.,  has 
been  incorporated  by  John  J.  Hogan  of  Bridgeport;  John  G. 
Hoffman  of  New  York,  N.  Y.,  and  John  T.'  L.  Hubbard  of 
Hartford,  Conn.  The  company  is  capitalized  at  $100,000  and 
proposes  to  manufacture  an  engine  which  is  the  invention 
of  James  J.  Hogan. 

The  Gold  Seal  Battery  &  Electric  Company  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $10,000 
for  the  purpose  of  installing  batteries,  motors,  electric  ap- 
paratus, generators,  machinery,  etc.  The  incorporators  are: 
A.  Scheiber,  L.  Silverman  and  R.  Martin,  1036  Simpson 
Street,  the  Bronx,  New  York,  N.  Y. 


Trade  Publications 

Fiber  Devices. — The  Delaware  Hard  Fiber  Company,  Wil- 
mington, Del.,  has  prepared  a  circular  listing  prices  of 
various  fiber  products.  ^ 

Rectifier. — The  Imperial  Electrical  Company,  Union  City, 
Ind.,  has  published  an  illustrated  folder  which  describes  a 
rectifier  for  charging  storage  batteries. 

Battery  Switches. — The  Trumbull  Electric  Manufacturing 
Company,  Plainville,  Conn.,  has  issued  a  folder  containing 
information  on  several  types  of  battery  switches. 

Electric  Dishwasher. — The  National  Machine  &  Stamping 
Company,  Detroit,  Mich.,  is  sending  out  an  illustrated  bulle- 
tin containing  information  on  its  motor-driven  dish-wash- 
ing machine. 


Small  Transformers.  —  The  Empire  Transformer  Com- 
pany, 2723  North  Clark  Street,  Chicago,  111.,  is  sending  out 
an  illustrated  folder  which  describes  several  types  of  small 
transformers. 

Heating  Apparatus. — The  Westinghouse  Electric  &  Manu- 
facturing Company,  East  Pittsburgh,  Pa.,  has  issued  leaflet 
No.  3918  which  describes  various  types  of  industrial  heat- 
ing apparatus. 

Portable  Lamps. — The  Rubes  Electric  Devices,  Inc., 
Brooklyn,  N.  Y.,  has  published  an  illustrated  folder  which 
contains  information  on  its  portable  electric  reel  lamp  re- 
cently described  in  these  columns. 

Annunciators. — The  Deveau  Telephone  Manufacturing 
Company,  472  Eighteenth  Street,  Brooklyn,  N.  Y.,  has  pub- 
lished an  illustrated  bulletin  which  contains  considerable  in- 
formation on  various  types  of  annunciators. 

Reed-Ware  Lighting  Fixtures.— The  Chicago  Reed  Ware 
Manufacturing  Company,  315  Union  Park  Court,  Chicago, 
111.,  is  sending  out  a  folder  which  lists  and  illustrates  vari- 
ous types  of  its  reed-ware  lighting  fixtures. 

Electric  Bells  and  Lighting  Fixtures. — The  Kandem  Elec- 
tric Company,  29  East  Twenty-first  Street,  New  York,  has 
prepared  circulars  which  contain  information  on  its  electric 
bells  and  K-10  semi-indirect  lighting  fixtures. 

Small  Lighting  Outfit.— The  Swartz  Electric  Company, 
Indianapolis,  Ind.,  has  prepared  an  illustrated  folder  which 
is  printed  in  colors  and  describes  the  company's  self-con- 
tained gasoline  engine  driven  generating  outfit. 

Electric  Hand-Drying  Apparatus. — The  Notowl  Manufac- 
turing Company,  302  West  Water  Street,  Syracuse,  N.  Y., 
has  published  an  illustrated  booklet  containing  information 
on  its  electrically-heated  hand-drying  equipment. 

Incandescent-Lamp  Reflectors.— The  National  X-Ray  Re- 
flector Company,  235  West  Jackson  Boulevard,  Chicago,  has 
issued  a  bulletin  entitled,  "The  Magnets  of  Trade,"  which 
describes  and  illustrates  various  types  of  reflectors. 

Lighting  Fixtures. — The  Harter  Manufacturing  Company, 
1132  West  Austin  Avenue,  Chicago,  111.,  has  prepared  cata- 
log No.  6  which  is  illustrated  and  lists  various  types  of 
ornamental  lighting  fixtures  and  different  kinds  of  acces- 
sories. 

Watt-hour  Meters.  —  The  Sangamo  Electric  Company, 
Springfield,  Ohio,  has  prepared  Bulletin  No.  44,  which  is  at- 
tractively illustrated  and  contains  considerable  information 
on  its  Type  D5  direct-current  two-wire  and  three-wire  mer- 
cury-type watt-hour  meter. 

Flow  Meter  and  Cooling  System. — The  Spray  Engineer- 
ing Company,  93  Federal  Street,  Boston,  Mass.,  has  issued 
Bulletin  No.  201,  entitled,  "Spraco  System  for  Cooling  Con- 
densing Water,"  and  which  is  attractively  illustrated.  The 
company  has  also  published  a  booklet  describing  the 
Vaughan  flowmeter  and  a  folder  entitled,  "Cooling  Water 
for  Ice  Plants." 

Lighting  Company's  Selling  Campaign.  —  The  Westing- 
house  Lamp  Company,  165  Broadway,  New  York,  has  pre- 
pared a  booklet  entitled  "Cash  for  Your  Idea"  describing  a 
new  campaign  which  the  company  intends  to  conduct  for  the 
benefit  of  electrical  salesmen.  The  matter  contained  in  this 
booklet  is  purely  educational  and  in  no  way,  the  company 
states,  is  the  publication  to  be  confined  only  to  the  Westing- 
house  organization.  The  booklet  is  to  be  issued  monthly  and 
no  contributions  will  be  used  for  advertising  purposes. 

Markets  for  Machinery  and  Machine  Tools  in  Peru,  Bolivia 
and  Chile. — The  Bureau  of  Foreign  and  Domestic  Commerce, 
Department  of  Commerce,  Washington,  D.  C,  has  just  is- 
sued a  bulletin  designated  as  Special  Agent  Series  No.  118 
and  entitled  "Markets  for  Machinery  and  Machine  Tools  in 
Peru,  Bolivia  and  Chile."  The  bulletin  was  prepared  by 
Special  Agent  J.  A.  Massel,  who  has  made  a  careful  analy- 
sis of  the  industries  that  use  machinery  and  machine  tools 
in  the  above-named  countries,  and  has  pointed  out  all  the 
worth  while  opportunities  for  American  manufacturers. 
The  prospects  for  future  development  are  explained  care- 
fully, and  there  are  useful  lists  of  the  principal  dealers  and 
users.  The  report  contains  eighty-eight  pages  and  may  be 
obtained  for  a  nominal  sum. 
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EAST  I'DIJINTH,  MK— The  HaiiKor  Uail- 
wuy  &  lOlfitiii'  CDinpiuiy  i.s  piaiimiiK  to 
erect  a  suh.statioii  at  lOast  Coiiiitli  in  I'oii- 
nectioii  Willi  the  oxton.sion  of  its  clectrif- 
liKlitiiiK  and  in)\v»r  .sorvii-c  to  the  towns 
aloiiK  tin-  Kfiuiu.sUi-aK  Valley  reuclu-d  l>v 
tho    oU'vtric    railway. 

N.VSHIT.'X,  N.  H.-Tlio  i-ity  of  Nashua  has 
entorod  into  a  now  i-onuact  with  the  Nashua 
IviKht,  lloat  i^  I'owor  Company  lor  sli'oet- 
liKhtiUK  lor  a  pc-riod  of  .'i.'von  joars.  The 
contract  provides  for  replacing  the  lamps 
now  in  use  with  nitrogen-filled  incandescent 
lamps. 

RUTLAND.  VT.— Work  has  been  .started 
on  tlie  Silver  Lake  hydroiMecti'ic  develoiJ- 
meni  promoted  b>-  the  tloi'tonia  Tower  Com- 
pany of  Rutland.  l>J.\cavation  for  the 
power  house  on  tho  east  shore  of  Lake  Dun- 
more,  in  Addison  Countv,  is  now  under  wav. 
The  dam  will  bo  300  ft.  long  and  will  de- 
velop about  iUiOO  hi).  The  equipment  will 
include   three  3200-hp.   turbines. 

BOSTON,  JMASS.  —  Bids  will  be  received 
by  the  Schoolhouse  Conimi.ssionei'S  of  tho 
city  of  Boston,  1007  Cit.\-  Hall  Annex,  until 
Aug.  29,  for  construction,  complete,  of  an 
elementary  school  for  upper  grades,  at  Gib- 
son an<l  Bispham  treets,  Dorchester.  Boston. 
A  deposit  of  $25  will  be  required  for  a 
complete  set  of  plans  and  specifications ; 
also  a  deposit  of  $15  for  heating  and  ven- 
tilating or  electrical  jjlans  with  specifica- 
tions. 

LENOX,  MASS. — Improvemento  will  be 
made  to  the  plant  and  system  of  the  Lenox 
Electric  ComiKiny,  which  was  recently  taken 
over  by  C.  D.  f^arker  &  Company  of  Bos- 
ton, Mass  ,  involving  an  expenditure  of  be- 
tween $20,000  and  $30,000.  New  trans- 
formers, cables  and  other  equipment  will 
be  purchased. 

NEWBURYPORT,  MASS. — The  City 
Council  has  authorized  Ma>or  Fogg  to  sign 
a  contract  with  the  Newburyport  Gas  & 
Electric  Company  for  ligliting  the  city  for 
a  period  of  ten  years.  Under  the  terms  of 
the  contract  the  company  is  to  install  a  com- 
plete new  lighting  system,  at  an  initial  ex- 
penditure of  $12,000.  Lamps  of  800.  430 
and  100  cp.  will  be  used. 

PEABODy,  MASS. — Bids  will  be  received 
at  the  ofTice  of  the  Peabody  Electric  Liglit 
Department,  Town  Hall,  Peabody.  until 
Aug.  21  for  furnishing  and  installing  a 
turbo-generator  (alternating  current),  con- 
densers, pipings  and  changes  in  budding  in 
accordance  with  plans  and  specifications  on 
file  in  the  above  office.  Warren  D.  King  is 
manager. 

EAST  NORWALK,  CONN. — At  an  elec- 
tion to  be  laeld  Sept.  1,  the  proposal  to 
discard  the  municipal  electric-lighting  sys- 
tem and  enter  into  a  contract  with  the 
United  Electric  Light  &  Water  Company 
of  South  Norwalk  for  street-lighting,  will 
be  submitted  to  the  voters.  The  company 
has  made  a  proposal  to  the  town,  offering 
to  lease  the  municipal  plant  for  a  period  ol 
20  years  at  $1,600  per  year  and  furnish 
street-lighting  and  commercial  service. 

WINDSOR  LOCKS,  CONN. — Foundations 
have  been  completed  for  the  new  electric 
power  plant  to  be  erected  at  the  mill  of 
C.  H.  Dexter  &  Sons  on  the  canal  bank. 


Construction 

News  cf  Trojoct.s,  Plans,  Bid.s  and  Con- 
tract.s.     Notes  on  Work  Under  Way 


Middle  Atlantic 

BINGHAMTON,  N.  Y. — The  Binghamton 
Light,  Heat  &  Power  Company  has  pur- 
chased a  site  of  20  acres  on  the  Susque- 
hanna River  near  Johnson  City,  on  which 
it  will  erect  a  new  central  power  plant. 
The  initial  generating  capacity  of  the  new 
plant  will  be  7500  hp.,  but  provision  will 
be  made  to  install  additional  generating 
units  as  needed.  It  is  planned  to  have  the 
new  plant  in  operation  by  Jan.  1,  1917.  W. 
S.  Barstow  &  Company,  50  Pine  Street, 
New  York,  N.  Y.,  will  have  charge  of  the 
work. 

BROOKLYN,  N.  Y. — William  Williams, 
commissioner  of  water,  gas  and  electricity, 
at  the  next  meeting  of  the  Board  of  Esti- 
mate will  renew  his  request  for  $300,000 
with  which  to  establish  a  municipal  electric- 
lighting  system  in  the  Thirtieth  Ward  in  the 
borough  of  Brooklyn,  which  covers  8  square 
miles.  The  contract  for  street-lighting  ex- 
pires next  month.  ,  Three  plans  have  been 
presented  by  David  F.  Atkins,  chief  engi- 
neer of  lighting  and  power.  One  provides 
for  a  renewal  with  the  gas  lighting  com- 
pany and  the  Welsbach  Street  Lighting 
Company  upon  a  more  favorable  basis  than 
at  present.  The  second  proposes  to  replace 
gas  with  electricity,  the  units  to  be  supplied 
by  the  Edison  Electric  Illuminating  Com- 
pany and  the  third  provides  for  the  city  to 
purchase  and  install  an  entire  electric 
street-lighting  equipment,  including  under- 
ground and  overhead  conductors,  poles, 
lamp-posts,  lamp  fixtures,  transformers  and 
to    supply    energy    from    one    central    point 


from  10<li.son  Company.  Commissioner  Will- 
iams would  also  make  provision  to  light  the 
public  .schools,  fire  houses  and  police  sta- 
tions. 

EAST  VIEW.  N.  Y.— Bids  will  be  re- 
ceived by  the  Building  Commi-ssion  of  West- 
chester County,  15  Court  Street,  While 
Plains,  N.  \'.,  until  Aug.  23,  for  construc- 
tion of  a  water-works  .system  for  the  new 
County  Buildings  at  East  View.  The  work 
will  consist  of  sinking  wells,  making  con- 
nections, furnishing  and  installing  pumps 
and  motors,  furnishing  and  erecting  pump- 
ing stations,  furiiislung  and  laying  pipes, 
hydrants  and  appurtenances  and  furnish- 
ing and  erecting  water  tank  and  tower. 
Plans  are  on  file  in  the  office  of  the  com- 
mission, White  Plains,  and  at  the  office  of 
Ward,  Carpenter  Company,  95  Franklin 
Street,  Tarrytown,  N.   Y. 

GENEVA,  N.  Y. — The  Council  has  adopted 
an  ordinance  authorizing  the  city  clerlt  to 
advertise  for  bids  for  lighting  the  village. 
The  present  contract  expires  on  Nov.  19, 
1916.  The  contract  will  be  for  a  period 
of  ten  years  and  will  provide  for  furnishing 
energy  for  the  new  lighting  system,  which 
according  to  the  specifications  will  consist 
of  about  3'i0  100-watt  lamps,  replacing  the 
47  arc  lamps  and  11  small  lamps  now  in 
use. 

STAPLETON,  N.  Y.— Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect. Treasury  Department,  Washington, 
D.  C.  until  Sept.  1  for  the  installation  of 
an  electric  passenger  elevator  and  two  elec- 
tric dumbwaiters  in  the  United  States 
Marine  Hospital.  Stapleton,  Staten  Island, 
N.  Y. 

SYRACUSE,  N.  Y.— Bids  will  be  received 
by  the  Trustees  of  the  New  York  State  Col- 
lege of  Forestry  in  the  chancellor's  office, 
Syracuse,  N.  Y.,  until  Aug.  22  for  construc- 
tion, heating  and  power  plant,  plumbing 
and  drainage  and  electric  work  for  power 
house  at  the  New  York  State  College  of 
Forestry,  Syracuse  University.  Drawings 
and  specifications  may  be  consulted  at  the 
College  of  Forestry,  Syracuse  Universitv  ; 
at  the  New  York  office  of  the  Department 
of  Architecture.  1224  Woolworth  Building, 
New  York,  N.  Y..  and  at  the  Department  of 
Architecture,  State  Capitol,  Albany,  N.  Y. 

CHESTER.  PA. — The  construction  of  a 
new  power  plant  is  among  the  extensive  im- 
provements contemplated  by  the  Chester 
Paper  Company. 

HARWOOD,  PA. — The  Harwood  Electric 
Company  contemplates  building  a  one-story 
addition  to  its  power  plant.  The  Schofield 
Engineering  Company,  Commercial  Build- 
ing, Philadelphia,  Pa.,  has  charge  of  the 
engineering  work. 

PUNXSUTAWNEY.  PA.— The  Jefferson 
Electric  Company  of  Punxsutawney  is  re- 
ported to  be  contemplating  the  construction 
of  a  concrete  dam  across  the  Mahoning 
Creek. 

BUTLER,  N.  J. — The  Council  has  passed 
on  second- reading  an  ordinance  providing 
for  an  appropriation  of  $10,000  for  the  mu- 
nicipal electric-lighting  system.  Of  this 
amount  $5,000  is  to  be  used  for  improve- 
ments to  plant  and  extension  of  lines  ;  the 
balance  is  to  take  care  of  a  deficit  in  ap- 
propriation  last   year. 

NEW  BRUNSWICK,  N.  J. — The  City 
Commissioners  are  negotiating  with  the 
Public  Service  Electric  Company  for  the  in- 
stallation of  an  underground  conduit  system 
in  important  streets.  The  commissioners 
are  also  considering  the  advisability  of  es- 
tablishing  a    municipal    electric-light   plant. 

TRENTON,  N.  J.— The  Board  of  Com- 
missioners are  considering  the  construction 
of  a  new  electric  building  for  citv  depart- 
ment.    W.   P.  Endebrock  is  architect. 

WEST  VIVIAN,  W.  VA.— The  equipping 
for  electrical  operation  of  about  15  miles 
of  the  Norfolk  &  Western  Pt^ilway.  from 
West  Vivian  to  Farm,  a  distance  of  10 
miles,  and  from  Tug,  near  Welch,  to  Wilcoe, 
5  miles,  is  under  consideration. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D  C,  for  furnishing  at  the  various  navy 
ykrds  and  naval  stations  supplies  as  fol- 
lows: Brooklyn,  N.  Y.,  Schedule  9974 — 12 
engine  room  clocks,  20,000-2-hole  wire 
terminals,  12  portable  hand  tachometers; 
Schedule  9969 — 50  water  heaters,  35  20-in. 
by  24-in.  rectangular  mirrors ;  Schedule 
9971 — 710.  lb.  galvanized  iron  wire,  18  ten- 
ton  hydraulic  jacks  ;  Schedule  9973 — mis- 
cellaneous   brass    pipe    and    tubing    copper ; 


.Schedule  1»-  12.000  ft.  2-con(luctor  telephone 
cable;  Schedule  5 — 700  sianuing  iiuni).s , 
Schedule  h--l  0,000  lb.  sheet  brass;  Sched- 
ule 9991 — two  condelisale  meler.s.  Mare 
island,  Cal.,  Schedule  9980—312  %-in.  by 
15-in.  gage  glasse.s.  Washington,  D.  C, 
Schedule  998i> — 100  magniiying  lenses,  400 
objective  len.ses,  200  sets  oi  .sextant  mirrors 
f.o.b.  works;  Schedule  9981  —  1*;  air  c(jm- 
pressors.  Mare  Island,  Cal.,  Schedule  9988 
—  lour  centnuigai  nonzoniai  puii)i).s.  Pliila- 
delphia,  I 'a..  Scncdule  9 — 15,900  lb.  pipe  and 
tubing  (•upi)er  ,  Schedule  1  —  iOOO  lb.  tubing 
copper;  Sciiedule  f,  —  (LOO  lb.  brass  bar,  ;.600 
11).  sheet  coppei-.  Boston,  Mass.,  Schedule 
5 — 134,000  lb.  brass  voice  tubing.  Applica- 
tion.s  lor  iiroposal  blanks  .shou.u  designate 
the  .sclicdule  desired  by  number. 


North  Central 

BAY  CITY,  MICH.— The  Municipal  Elec- 
tric Light  Department  will  Install  imme- 
diately- an  ornamental  lighting  system,  to 
cost  about  $10,000.  William  H.  Fitzhugh 
is  superintendent. 

BIG  RAPIDS,  MICH.— The  electrical  con- 
tract for  the  addition  to  the  Ferris  In- 
stitute at  Big  Rapids  has  been  awarded  to 
the  Roseberry-Henry  Electric  Company  of 
Grand  Rapids. 

HANCOCK,  MICH.— The  City  Council  has 
engaged  N.  B.  Beattie  to  prepare  plans  and 
estimates  for  a  municipal  electric-light 
plant,  to  cost  from  $62,500  to  $175,000.  A 
bond  issue  will  be  submitted  to  the  voters 
at  the  November  election. 

BALTIC,  OHIO— The  Sugar  Creek  Light 
&  Power  Company  has  been  granted  a  fran- 
chise to  install  and  operate  an  electric-light 
plant  in  Baltic. 

FOSTORIA,  OHIO— The  Ohio  Light  & 
Power  Company  is  contemplating  extending 
its  service  to  the  northwestern  section  of 
Seneca  County  to  supply  electricity  to  farm- 
eis  m  that  section.  The  company  will  use 
the  Fostoria-Fremont  transmission  line. 

LIMA,  OHIO. — Plans  are  being  prepared 
for  the  construction  of  a  factory,  including 
power  house,  for  the  manufacture  of  rubber 
goods  by  the  Hester  Tire  &  Rubber  Com- 
pany. A  site  of  three  acres  has  been  se- 
cured and  it  is  understood  that  work  will 
begin  in  the  fall. 

MEDINA,  OHIO— The  Village  Council 
has  granted  the  Ohio  Gas  &  Electric  Com- 
pany a  franchise  to  construct  and  operate 
an  electric-light  and  power  plant  in  Medina 
for  a  period  of  25  years. 

PERRYSVILLE,  OHIO.— The  Board  of 
Trustees,  it  is  reported,  is  asking  for  bids 
tor  the  reconstruction  of  the  local  electric- 
light  plant. 

VENEDOCIA,  OHIO— The  North  Western 
Ohio  Light  Company  of  Van  Wirt  has  sub- 
mitted a  proposal  to  village  of  Venedocia 
offering  to  supply  electricity  in  this  village. 

YOUNGSTOWN,  OHIO.— The  Bell  Tele- 
phone Company  is  planning  improvements 
to  its  local  system,  which  will  include  six 
additional  switchboard  sections  and  the  in- 
stallation of  considerable  amount  of  under- 
ground work,  in  the  business  district.  Ex- 
tensions will  also  be  made  to  the  aerial 
equipment. 

MOUNT  STERLING,  KY.— Improvement 
of  the  old  lighting  plant  at  Mount  Sterling, 
so  that  it  may  be  held  in  readiness  to 
supply  electrical  service  in  emergencies,  is 
reported  to  be  under  consideration  by  the 
Kentucky   utilities  Company. 

NEON  (Not  a  Post  Office),  KY.— A  com- 
pany IS  being  organized  to  establish  an  elec- 
tric light  and  power  company  in  the  new 
town  of  Neon  in  the  Boone's  Fork  coal  fields 
m  Letcher  County.  The  installation  of  an 
ice  plant  is  also  under  consideration. 

PERRYVILLE,  KY.— Arrangements,  it  is 
reported,  are  being  made  by  Russell 
Brothers,  owners  of  the  local  electric-light 
plant  and  ice  factory,  to  rebuild  their  elec- 
tric plant,  which  was  recently  destroyed  bv 
fire. 

BLOOMFIELD,  IND.  —  The  Indiana 
Power  &  Water  Company,  a  holding  com- 
pany for  the  Utilities  Development  Cor- 
poration of  Chicago,  111.,  which  recentlv 
purchased  the  property  of  the  Home  Light 
&  Power  Company  of  Bloomfield,  has  been 
incorporated  with  a  capital  stock  of  $200- 
000.  The  company  proposes  to  supply  elec- 
tricity in  the  towns  of  Worthington,  Bick- 
nell,  Bloomfield,  Odon,  Newberry  and  Lyons 
The  headquarters  of  the  company  will  be 
located  in  Bloomfield.  Archibald  C.  Keene 
will  be  resident  manager. 

DANVILLE,  IND.— The  property  of  the 
Danville  Light,  Heat  &  Power  Company  has 
been  purchased  by  the  American  Public 
Utilities  Company  of  Grand  Rapids,  Mich 
Extensive  improvements  to  the  distribution 
system  is  contemplated  by  the  new  manage- 
ment ;  also  considerable  increase  in  the  light 
and  power  service  and  some  extensions  of 
transmission  lines. 
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ELWOOD,  IND. — The  Indiana  General 
Service  Company  of  JSlwood  is  increasing 
the  efficiency  of  its  high-tension  transmis- 
sion lines  by  installing  another  skirt  on  all 
dead  ends.  The  company  is  making  radical 
changes  in  its  out-door  high-tension  switch- 
ing tower  at  the  Alexandria  substation, 
with  a  view  of  simplifying  the  operations. 
O.  K.  Halderman  is  superintendent. 

FRANKFORT.  IND. — Extensive  improve- 
ments to  the  municipal  electric  light  and 
power  plant,  including  the  installation  of 
one  ir)00-kw.  turbine  complete,  one  spray 
cooling  water  system,  one  50-kw.  motor 
generator  exciter  set  and  coal  handling 
equipment,  are  under  consideration.  R.  W. 
Hendrix  is  secretary. 

HOBART,  IND.— The  electric  light  com- 
missioners are  contemplating  replacing  one 
Brownell  150-hp.  boiler.  The  erection  of 
3  miles  of  three-phase,  60-cycle,  1100-volt 
transmission  lines  to  rural  districts  is  now 
under  wa'y.  Murray  H.  Owens  is  superin- 
tendent. 

MARION,  IND.— The  Public  Service  Com- 
mission has  approved  a  contract  under 
which  the  Marion  Light  &  Heating  Com- 
pany will  supply  electricity  for  incandescent 
street  lamps  in  Fairmount  on  a  basis  rang- 
ing from  $18  to  $37.50  each  per  year. 

ALBANY,  ILL. — Arrangements  are  being 
made  by  the  Albany  Electric  Light  &  Power 
Company  for  the  construction  of  an  elec- 
tric-lighting system  in  Albany.  Energy 
will  be  secured  from  the  transmission  lines 
of  the  Clinton  (Iowa)  Gas  &  Eit'ctric  Cum- 
pan.v  connecting  at  the  city  limits  in  South 
Clinton,  thence  south  and  over  Beaver 
Island.  The  wires  will  be  strung  across  the 
Mississippi  River  between  two  100  ft.  steel 
towers ;  the  span  across  the  river  will  be 
1800  ft. 

BEARDSTOWN,  ILL. — Bids  will  be  re- 
ceived by  the  Commissioners  of  the  South 
Beardstown  Drainage  and  Levee  District  of 
Cass  County  at  the  office  of  Robert  W.  Hunt 
&  Company,  engineers,  2200  Insurance 
Exchange  Building,  Chicago,  111.,  until  Sept. 
5,  as  follows:  (1)  Excavation,  placing 
sheet  and  round  piling,  and  building  plain 
and  reinforced  concrete  foundations  for  a 
pumping  plant;  (2)  erection  of  building, 
screens,  furnishing  and  installing  pum))s. 
motors,  piping  and  other  equipment.  All 
material  to  be  ready  for  erection  April  1, 
1917.  For  further  information  address  the 
engineers  or  C.  C.  Garm,  secretary.  Beards- 
town,   111. 

CHICAGO,  ILL. — Plans  have  been  pre- 
pared for  the  installation  of  a  4000-kw. 
rotary  converter  at  the  Franklin  Street  sub- 
station of  the  Commonwealth  Edison  Com- 
pany. 

CHILLICOTHE,  ILL. — The  Santa  Fe 
Railroad  has  awarded  a  contract  to  the 
Lundgren  &  Carlson  Construction  Company 
of  Topeka,  Kan.,  for  the  construction  of  a 
power  house  in  Chillicothe,  to  cost  about 
$10,000. 

DECATUR,  ILL. — The  Municipal  Electric 
Light  Department  is  contemplating  exten- 
sions to  the  ornamental  street-lighting  sys- 
tem and  will  erect  a  new  transmission  line 
from  the  water-works  to  the  city,  a  distance 
of  IV2  miles.  Material  required  will  include 
5  miles  of  No.  6  weatherproof  wire,  one 
feeder  panel  for  switchboard,  and  three 
2200-volt.  alternating-current  arresters. 
William  Logan  Rice  is  city  electrician. 

ELGIN,  ILL. — Bids  will  be  received  by 
the  Board  of  Administration,  Capitol  Build- 
ing. Springfield,  111.,  until  Aug.  22,  for 
power  plant  piping  and  accessories  for  new 
power  house  at  the  Elgin  State  Hospital, 
Elgin.  Plans  and  specifications  mny  be  ob- 
tained upon  application  to  Martin  C. 
■Schwpb  consulting  engineer.  Mailers  Build- 
ing,  Chicago,   111. 

EVANSTON.  ILL. — Bids  will  be  received 
at  the  office  of  the  Commissioner  of  Public 
Works,  City  Hall,  Evanston,  III.,  until  Sept. 
S  for  the  designing,  construction  and  erec- 
tion complete  of  a  steam  driven  pumping 
unit  of  sufficient  capacity  to  pump  continu- 
ously 10,000,000  (U.  S. )  gallons  of  water 
per  24  hours  against  a  head  of  120  ft.  with 
steam  pressure  of  165  lb.  Plans  and  specifi- 
cations may  be  obtained  upon  deposit  of 
$10.  Irving  C.  Brower  is  commissioner  of 
public  works. 

GALESRURG,  ILL. — Improvements  are 
conteinplated  to  the  municipal  electric-light 
plant,  including  tlip  installation  of  two  con- 
stant-f'urrent  transformers  for  200  nitrogen- 
filled  Mazda  lamps  of  400  c  p.  The  city  is 
now  considering  the  installation  of  orna- 
mental lamp  standards  and  changing  cir- 
cuits so  as  to  use  Mazda  and  maenetite 
street  lamps.  John  Walsh  is  superintend- 
ent. 

GENESEO,  ILL. — The  proposal  to  issue 
bonds  for  the  installation  of  electric-light 
and  gas  plants  will  be  submitted  to  the 
voters  on  Aug.   23. 

GIBSON  CITY.  ILL. — The  City  Council 
has  engaged  Melluish  &  Broyhill,  Unity 
Building,    Bloomington,    111.,    consulting    en- 


gineers, to  prepare  plans  and  take  charge 
of  construction  of  the  proposed  municipal 
electric-light  plant  and  water-woi-ks  system. 

JOLIET,  ILL. — The  Canal  Commission 
has  accepted  the  bid  of  the  Sanitary  Dis- 
trict of  Cliicago  for  the  lease  of  the  hydro- 
electric power  project  at  dam  No.  1  at 
Joliet,  under  the  terms  of  which  the  Sani- 
tary district  is  to  pay  at  the  rate  of  $105,- 
000  per  year  for  twenty  years.  Under  the 
teriTis  of  the  contract  the  district  will  con- 
sti'uct  a  new  lu'di-oelectric  power  plant  at 
Joliet,  to  cost  about  $500,000,  and  the  city 
of  Chicago  will  get  10,000  new  lamps  at  a 
cost  as  low  as  is  now  paid  for  the  park  and 
street  lamps  furnished  by  the  drainage 
board. 

LEBANON,  ILL. — The  contract  for  im- 
l)roveinents  to  the  municipal  electric-light 
plant  has  been  awarded  to  F.  C.  Schwaner 
&  Company,  Bank  of  Commerce  Building, 
St.  Louis,  Mo.  The  Fuller-Coult  Company, 
Chemical  Building,  St.  Louis,  Mo.,  has 
charge  of  the  engineering  work. 

MARSHALL,  ILL.— The  city  of  Marshall 
is  contemplating  rewinding  generator  in  the 
municipal  electric  plant  with  No.  6  square 
wire.     S.  O.  Tibbs  is  city  collector. 

BERLIN,  WIS. — Bids  will  be  received  by 
the  Board  of  Education,  City  Hall,  Berlin, 
until  Sept.  6,  for  construction  of  a  high 
scliool  building.  Separate  bids  to  be  sub- 
mitted as  follows:  (1)  General  contract; 
(2)  plumbing,  heating,  automatic  tempera- 
ture control  and  clock  and  program  system. 
Plans  and  specifications  may  be  obtained 
on  application  to  Parkinson  &  Dockendorff, 
La  Crosse,  Wis. 

MILWAUKEE,  WIS.— The  Wisconsin 
Railroad  Commission  has  granted  the  Wis- 
consin Telephone  Company  permission  to 
issue  $988,000  in  capital  stock,  the  proceeds 
to  be  used  for  new  construction,  which  will 
include  extension  and  improvements  to  its 
lines. 

CHASKA,  MINN. — Bids  will  be  received 
by  J.  M.  Aretz,  city  clerk,  Chaska,  until 
Sept.  1,  for  construction  of  water-works  sys- 
tem, including  water  distribution  system, 
concrete  reservoir,  100,000  gal.  capacity,  8- 
in.  well.  200  ft.  deep  and  electrically-oper- 
ated pumping  machinery.  Plans  and  speci- 
fications may  be  seen  at  the  office  of  the 
city    clerk,    Chaska,    or   at    the    office    of    J. 

A.  Rowatt,    consulting    engineer,    Willmar,. 
Minn. 

ERSKINE,  MINN.— Bonds  to  the  amount 
of  $5,000  have  been  voted  for  the  installa- 
tion  of  a   municipal   electric-light   plant. 

MIDDLE  RIVER,  MINN. — The  contract 
for  the  installation  of  an  electric-light  plant 
in  Middle  River  has  been  awarded  to  H. 
J.  Olsen.  The  street-lighting  system  will 
consist  of  15  lamps,  and  50  buildings  will 
be  wired. 

SAUK  CENTER,  MINN.— The  installa- 
tion of  an  ornamental  lighting  system 
(four  to  ten  blocks)   is  under  consideration. 

B.  D.    Jackson,   Capital    Bank   Building,    St. 
Paul,   is  engineer. 

BRIGHTON,  IOWA. — The  property  of  the 
Brighten  Hydro-Electric  Company  has  been 
purchased  by  George  Carson  of  Iowa  City, 
president  of  the  Iowa  Gas  &  Electric  Com- 
pany, which  operates  plants  at  Washington, 
Mount  Pleasant  and  Wayland.  The  com- 
pany will  probably  be  reorganized  and 
merged  with  the  Iowa  Gas  &  Electric  Com- 
pany, which  will  build  a  permanent  dam 
on  the  river  and  erect  a  transmission  line 
from  Washington  to  connect  with  the 
Brighton  line. 

CEDAR  RAPIDS,  IOWA. — The  Iowa 
Railway  &  Ijight  Company  of  Cedar  Rapids 
is  planning  to  erect  a  high-tension  trnnsmis- 
s'on  line  into  Atkins  soon  to  supply  elec- 
trical service  there. 

DANBURY,  IOWA. — Bids  will  be  re- 
ceived by  J.  C.  Jacob.son,  city  clerk,  Dan- 
bury,  until  Aug.  29  for  the  purchase  of  the 
municipal  electric-light  plant.  A  25-year 
franchise  will  be  granted  the  purchaser. 
Further  information  may  be  obtained  of 
the  city  clerk. 

IRWIN,  IOWA.— Bids  will  be  received  by 
the  board  of  directors  of  Irwin,  until  Sept. 
9.  for  construction  of  a  two-story  and  base- 
ment high  and  grade  school,  including  heat- 
ing, ventilating,  plumbing  and  wiring. 
Plans  and  specifications  may  be  obtained  at 
the  office  of  W.  F.  Gernandt,  architect, 
Keeline  Building,  Omaha.  Neb. 

JESUP,  lOWA.^ — Bids  will  be  received  by 
R.  L.  Bordner,  secretary  of  Jesup  consoli- 
dated school  district,  until  Sept.  12,  for  con- 
struction of  a  new  grade  and  high  school 
building,  separate  bids  to  be  submitted  as 
follows:  (1)  (Jeneral  building;  (2)  h'^nting 
and  i)lumbing ;  (3)  electrical  work.  Plans 
and  specifications  may  be  seen  after  Aug.  22 
at  the  ofiice  of  the  secretary  at  Jesui).  and 
at  the  office  of  Harry  E.  Netcott,  architect. 
Independence,  Iowa. 

LONl!]  TREE,  IOWA. — The  proi)erty  of 
the  Lone  Tree  Light  &  Power  Company 
has  been  purchased  by  the  Iowa  Electric 
Company  of  Cedar  Rapids.     The  Iowa  com- 


pany Is  contemplating:  the  erection  of  a 
high-tension  transmission  line  from  Iowa 
City  to  Hills,  to  Iowa  Junction  and  thence 
to  various  points  in  the  vicinity  of  towns 
through  which  the  line  will  pass. 

SPENCER,  IOWA. — Plans  and  specifica- 
tions are  being  prepared  by  W.  E.  Skinner, 
consulting  engineer.  Plymouth  Building, 
Minneapolis,  Minn.,  for  imi)rovements  to  the 
municipal  electric-light  i)lant.  Generating 
•-•(luipment  of  about  300  kw.  capacity  will  be 
installed. 

DO  I  G  LAS,  N.  D. — The  Village  Council 
has  granted  a  franchise  to  William  Johnson 
to  construct  and  operate  an  electric-light 
plant  in  Douglas. 

LA  MOURE,  N.  D. — Plans  are  being  pre- 
pared by  W.  E.  Skinner,  consulting  en- 
gineer, Plymouth  Building,  Minneapolis, 
Minn.,  for  the  installation  of  an  electrically- 
operated  pumping  plant  for  the  city  of 
La  Moure. 

UNDERWOOD,  N.  D.— The  Village  Board 
has  granted  J.  O.  Hendricks  a  franchise  to 
construct  and  operate  an  electric-light  plant 
in  Underwood  for  a  period  of  20  years. 

ALCESTER,  S.  D. — The  contract  for  the 
erection  of  an  electric  transmission  (10 
miles)  and  distribution  sy.stem  in  Alce.ster 
has  been  awarded  to  the  A.  Hubbard  Elec- 
tric Company,  103  East  Fifth  Steeet,  St. 
I'aul,  Minn. 

BURCHARD,  NEB. — An  election  will 
soon  be  held  to  submit  to  the  voters  the  pro- 
posal to  i-ssue  $4,000  in  bonds  for  the  in- 
stallation of  an  electric-lighting  system. 

HOLMES,  NEB. — Investigations,  it  is  re- 
ported, are  being  made  by  H.  M.  Byllesby 
&  Company  of  Chicago,  111.,  for  construc- 
tion of  a  hydroelectric  power  plant  at 
Holmes  by   G.   W.    Steinmeyer   of   Beatrice. 

OMAHA,  NEB. — Work  has  begun  on  the 
construction  of  the  addition  to  the  power 
plant  of  the  Omaha  Electric  Light  &  Power 
Company  at  the  foot  of  Jones  Street.  The 
cost   of  the  building   is   estimated   at   $120,- 

000.  The  work  includes  the  building  of  a 
tunnel  about  150  ft.  long,  8  ft.  wide  and  18 
ft.  deep.  A  20,000-hp.  turbine,  engines  and 
other  equipment  will  be  installed.  The  co.st 
of  the  entire  work  is  estimated  at  about 
$900,000. 

SCOTIA,  NEB. — Bids  will  be  received  by 
the  citv  of  Scotia  until  Aug.  30.  for  con- 
.struction  of  an  electric-light  plant  and 
water-works  system,  to  co.st  about  $15,000. 
H.  L.  Miller  is  clerk.  The  Martz  Engineer- 
ing Company,  Orpheum  Building,  Lincoln, 
Neb.,  has  charge  of  the  engineering  work. 

SHUBERT,  NEB. — Arrangements  are 
being  made  for  the  installation  of  a  munici- 
pal street-lighting  system  for  which  bond3 
to  the  amount  of  $(5,500  have  been  voted. 
Electricity  will  be  obtained  from  the  mu- 
nicipal  plant  at   Stella. 

WAHOO,  NEB. — Bids  will  be  received  by 
the  citv  of  Wahoo  until  Aug.  30  for  the  pur- 
chase of  one  225-hp.  Corliss  engine,  to  be 
directly  connected  to  a  150-kw.  eO-cycle, 
2300-volt  generator,  two  switchboards,  one 
35-hp.  2200-volt,  slip-ring  motor  and  one 
triplex  pump.  For  details  see  proposal  col- 
umns. H.  M.  Robertson  is  superinten- 
dent. 

BELPRE,  KAN. — At  an  election  held  re- 
cently the  propo.sal  to  issue  $10,000  in  bonds 
for  the  erection  of  an  electric  transmission 
line    and    distribution    system    was    carried. 

1.  C.   Bu.shong  of  Ottawa,  is  engineer. 
CLAFLIN,  KAN. — The  Claflln  Telephone. 

Light  &  Garage  Company  has  recently  built 
an  addition  25  ft.  by  40  ft.,  to  its  power 
house  and  also  installed  a  50-hp.  oil  en- 
gine.    E.  R.  Ruck  is  owner  and  manager. 

CLAY  CENTER,  KAN. — An  addition  ia 
being  built  to  the  municipal  electric-light 
plant  to  provide  .space  for  a  new  312-kva. 
generator  and  engine,  and  stokers.  All 
equipment  has  been  purchased  with  the  ex- 
ception of  switchboard  and  conduits.  C.  F. 
Rasmussen  is  superintendent. 

HURON,  KAN. — The  city  of  Huron  is 
tontemplating  the  erection  of  a  transmis- 
sion line  to  secure  energy  from  the  Atchi.'^on 
(Kan.)   Railway  &  Light  Company. 

LEWIS,  KAN. — Bonds  have  recently 
been  voted  to  provide  funds  for  the  erec- 
tion of  a  transmission  line  from  Kinsley 
to  Lewis  and  a  di-strlbution  svstem  here. 
T.  C   Bushong  of  Ottawa  is  engineer. 

NETAWAKA,  KAN. — At  an  election  held 
recently  the  proposal  to  issue  bonds  for  the 
installation  of  a  municipal  electric-light- 
ing system  was  carried.  Energy  will  prob- 
ably be  secured  from  Holton. 

OLPE,  KAN. — The  installation  of  a  mu- 
nicipal electric-light  plant  in  Olpe  is  under 
consideration. 

PARSONS.  KAN. — Bids  will  be  received 
U\-  J.  W.  How.  secretary  Board  of  Control. 
State  House,  Topeka,  until  Aug.  28,  for  con- 
struction of  Insane  Asylum  at  Parsons. 
Separate  bids  to  be  submitted  on  hoatine. 
niumbing  and  electric  wiring.  C.  H. 
Chandler,  State  House,  Topeka,  is  architect. 
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TOl'KKA,  KAN. — Announcement  of  the 
purphaae  of  the  ].t>avonworth  &  Topekii 
I{alh-oa(l  by  the  Wallanl  \<:.  WiiincM-  intercsla 
of  Kansas  City  from  the  Santa  Fo  and 
Union  I'acillc  i-onipanies  has  been  made. 
The  road  will  be  eonveited  nito  an  electric 
line  to  give  interurban  service  between  Kan- 
sas City  and  Topeka,  u  distance  of  56  miles. 
Several  extensions,  it  is  said,  will  be  built. 


Southern  States 


CAR\,  N.  C— The  city  of  Gary  is  con- 
sidering issuing  $10,000  in  bonds  for  the 
construction  of  an  electric-light  system.  It 
is  proposed  to  erect  a  transmission  line 
from  Method  to  Gary.  Klectricitv  will  be 
secured  from  the  Southern  I'ower  Company. 

CHADKOURN,  N.  C— Preparations  are 
being  made  for  the  construction  of  an  elec- 
tric-light plant  in  Ghadbourn.  Generators 
and  prime  movers  have  been  purchased.  J 
A.  Brown  Is  interested.  B.  Q.  Austin  of 
Charlotte,  N.  C,  is  consulting  engineer. 

DUNN,  N.  G. — The  installation  of  an  or- 
namental street-lighting  system  is  under 
consideration.  Gilbert  C.  White  of  Char- 
lotte, N.  C,  is  engineer. 

LENOIR,  N.  C. — The  construction  of  a 
hydroelectric  plant  on  John's  River  is  under 
consideration  by  James  Moore  and  others. 

LUMBERTON,  N.  C— Improvements  are 
contemplated  to  the  municipal  electric-light 
and  water  plant,  involving  an  expenditure 
of   about    $.''), 000. 

RALEIGH,  N.  C.— The  Carolina  Power  & 
Light  Company  of  Raleigh,  it  is  reported,  is 
contemplating  the  construction  of  a  dam 
and  hydroelectric  plant  at  Little  Mill  site 
on  Beaver  River. 

DUE  WEST,  S.  G.— The  Due  West  Water, 
Light  &  Power  Company,  recently  organ- 
ized, is  planning  to  install  an  electric  power 
plant  to  develop  about  35  hp.,  at  a  cost 
of  about  $8,000.     R.  H.  Brice  is  manager. 

QUITMAN,  S.  C— The  trustees  of  the 
Agricultural  High  School  has  awarded  the 
contract  for  construction  of  an  electric-light 
plant  and  water-works  System  to  W  H 
Patton  &  Son,  of  Shubuta.  Miss. 

CAVE  SPRING,  GA.— The  installation  of 
an  electric-lighting  system  in  Cave  Spring 
is  under  consideration.  It  is  proposed  to 
ask  the  Georgia  Railway  &  Power  Company 
to  extend  its  transmission  line  from  Cedar- 
town  here. 

COCHRAN,  GA. — At  an  election  to  be 
held  Aug.  20  the  proposal  to  issue  $3,000 
in  bonds  for  extension  to  the  electric-light 
system  and  water  works  will  be  submitted 
to  the  voters.  The  bond  election  recently 
held  was  declared  illegal. 

MACON,  GA.— The  Central  Georgia 
Power  Company  of  Macon  is  now  increas- 
ing the  output  of  its  water  power  plant  by 
6000    hp.  ^  1-  J- 

MANCHESTER,  GA.— A  150-hp.  tubular 
boiler  is  being  installed  in  the  municipal 
electric-light  plant.  An  additional  gen- 
erating unit,  engine  type,  three-phase,  2300 
volt,  150-kva.,  will  be  needed  within  the 
next  year.  Will  probably  establish  a  24-hr. 
service  during  1917.  L.  E.  Hudson  is  su- 
perintendent. 

MILLEDGEVILLE,  GA.  —  The  Oconee 
River  Mills,  electrical  department,  is  con- 
templating the  installation  of  a  300-kw. 
three-phase,  60-cycle,  2300-volt  generator 
and  steam  engine,  directly  connected,  at  the 
steam  plant. 

BOWLING  GREEN,  FLA.  —  Arrange- 
ments are  being  made  for  the  installation 
of  an  electric-lighting  system,  for  which 
contracts  have  been  awarded. 

DAYTONA,  FLA.— The  City  Council  is 
contemplating  the  construction  of  an  elec- 
tric-light plant. 

JACKSONVILLE,  FLA.— Bids  will  be 
received  at  the  office  of  the  supervising 
architect.  Treasury  Department,  Washing- 
ton, D.  C,  until  Sept.  8,  for  an  electric 
elevator  in  the  United  States  post  office  and 
court  house  at  Jacksonville,  Fla.  For  de- 
tails  see   proposal   columns. 

RUSKIN,  FLA. — The  trustees  of  Ruskin 
College  are  contemplating  the  installation 
of  an  electric-lighting  system. 

HARTSVILLE,  TENN.— A  franchise  has 
been  granted  to  E.  W.  Rugg  of  Cincinnati, 
Ohio,  to  install  an  electric-light  plant  here. 
A  five  or  ten-ton  ice  factory  will  be  erected 
in  connection  with  the  electric  plant. 

GURDON,  ARK.— The  Gurdon  Electric 
Company,  recently  organized,  is  planning  to 
establish  an  electric-light  plant  and  ice  fac- 
tory in  Gurdon.  G.  P.  Whittington  is  In- 
terested  in  the  company. 

JONESBORO,  ARK.— New  equipment,  in- 
cluding a  150-hp.  return  tubular  boiler  (150 
lb.  pressure)  and  1000-hp.  heater,  is  needed 
at  the  municipal  water  and  light  plant. 
Nothing  definite  has  been  decided  upon. 
J.  F.  Christy  is  manager. 
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LITTLE  ROCK,  ARK.— Plans  are  being 
eoii.sldered  to  enlarge  the  municipal  electric- 
llgMt  ijlaiit  to  supply  electricity  for  com- 
mercial purposes. 

l.AFAYIOTTI.:.  LA.— The  City  Council  Is 
eoiisKieiiiig  i.sKuing  certificates  to  the 
amount  of  $18,000  to  Install  new  engine*  In 
the  luuiiieipal  electric-light  plant. 

ST.  MARTIN VI LLE,  LA.— Bids  will  be 
received  by  the  city  of  St.  Martinville  until 
Aug.  22  for  equipment  for  electric-light 
plant  as  follows:  One  100  to  120-hp.  en- 
gine, either  crude  oil  or  steam  ;  one  75  to 
8()-kva.,  alternating-current  generator ;  one 
^50-gal.  per  minute,  and  one  500-gal.  per 
minute  electrically  driven  pump,  and  one 
transformer  for  200  series  street  lamps. 
Separate  i)rices  to  be  submitted  for  each  of 
them.     Albert  Bienvenu  is  mayor. 

CHICKASHA,  OKLA.— The  Chickasha 
Electric  Light  Company  contemplates  im- 
provements to  its  system,  to  cost  approxi- 
mately $10,000. 

EDMOND,  OKLA. — Bonds",  to  the  amount 
of  !f9,000  have  been  voted  for  improvements 
to  the  municipal  electric-light  plant. 

WAYNOKA,  OKLA. — An  election  will  be 
held  Aug.  31  to  submit  to  the  voters  the 
proposal  to  issue  bonds  for  improvements  to 
the  municipal  electric-light  plant,  including 
the  installation  of  an  engine  in  power  house 
and  extensions  to  water  and  lighting  sys- 
tems. 

AUSTIN,  TEX.— Bids  will  be  received 
until  Aug.  23  for  the  erection  of  power 
house,  dormitory,  laundry  building  and  me- 
chanical equipment  for  the  State  Colony  of 
Feeble-Minded  at  Austin.  Keuhne,  Chasey 
&  Giesecke  of  Austin  are  architects.  For 
further  information  address  Mrs.  William 
Bacon,  president  of  board,  Austin,   Tex. 

DALLAS,  TEX.— City  Secretary  Winslett 
will  soon  advertise  for  lamp  contract  for  the 
city  which  recently  expired. 

DALLAS,  TEX.— The  City  Commission 
is  contemplating  extending  the  municipal 
lighting  system   to   the   Sunset  Hill   suburb. 

DALLAS,  TEX.— We  are  informed  that 
the  Texas  Power  &  Light  Company  of 
Dallas  does  not  contemplate  any  work  in 
Austin  at  this  time.  An  item  published  in 
the  issue  of  July  22  stated  that  the  com- 
pany contemplated  the  erection  of  a  gen- 
erating station  in  Austin. 

O'DONNELL,  TEX.— S.  T.  Singleton  is 
contemplating  installing  a  complete  electric- 
light  and  power  plant  at  his  ranch  head- 
quarters near  O'Donnell. 

SAN  ANTONIO,  TEX.— The  contract  for 
wiring  and  all  electrical  work  at  the  new 
South  Side  School  House  has  been  awarded 
to  Martin  Wright  of  San  Antonio,  at 
$19,675. 

SAN  SABA,  TEX. — Arrangements  are 
being  made  for  increasing  the  output  of  the 
local  electric-light  plant  with  a  view  of 
furnishing  a  24-hour  service  throughout  the 
entire  year  instead  of  through  the  summer 
months  only.  The  cost  of  the  proposed  im- 
provements is  estimated  at  $10,000. 

TAHOKA,  TEX.— The  City  Council  has 
granted  E.  L.  Howard  a  franchise  to  install 
and  operate  an  electric-light  plant  in 
Tahoka. 

WEST,  TEX.— The  Texas  Power  &  Light 
Company  of  Dallas  is  making  improvements 
to  its  local  plant  at  a  cost  of  about  $20,000. 


Pacific  States 

SPOKANE,  WASH.— The  City  Commis- 
sioners have  awarded  the  contract  for  the 
ornamental  lighting  system  on  Main  Ave- 
nue, from  Division  to  Monroe  Streets,  to 
the  Washington  Water  Power  Company  of 
Spokane,  at  $49,920,  which  includes  mainte- 
nance for  10  years. 

JOSEPH.  ORE. — The  property  of  the 
Joseph  Light  &  Power  Company  has  been 
purchased  by  the  Enterprise  (Ore.)  Electric 
Company,  at  $57,500.  A  transmission  line 
will  be  erected  at  once  from  Joseph  to  En- 
terprise. The  headquarters  of  the  Enter- 
prise company  are  at  521  First  Avenue, 
Spokane,  Wash.  L.  M.  Simpson  is  general 
manager. 

SAN  FRANCISCO,  CAL.— The  Pacific 
Gas  &  Electric  Company  has  awarded  con- 
tracts for  raising  the  height  of  its  dam  at 
Lake  Spaulding  from  225  to  260  ft.,  thus 
increasing  the  storage  capacity  of  Lake 
Spaulding  by  almost  50  per  cent.  Two  more 
generating  stations  are  now  in  course  of 
Construction  and  will  add  another  33,000 
hp.  to  its  generating  capacity.  The  com- 
pany has  also  appropriated  $250,000  for  the 
construction  of  tunnels  and  other  equipment 
necessary  to  supply  the  Newcastle  territory 
with  water  for  irrigation. 

BLACKFOOT,  IDAHO.— The  Southern 
Idaho  Water  Power  Company  Is  building 
a   new   600-kva.    out-door   substation   to   re- 
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place  the  300-kva.  in-door  substation. 
Transformers  and  other  high-tension  ap- 
I)aratUH  will  be  moved  to  Aberdeen,  Idaho. 
A  transmi.ssion  line  (33  kva. )  is  now  being 
erected  from  the  company's  power  plant  at 
American  Falls  to  Aberdeen  and  also  a 
new  distribution  system  in  Aberdeen. 
James  B.  Brokaw  is  local  superintendent. 

RUPERT,  IDAHO. — The  Rupert  Electric 
Company  may  be  in  the  market  for  the  pur- 
chase of  some  2200-volt,  60-cycle  trans- 
formers in  sizes  ranging  from  100  to  150 
kva.     F.  N.  Victor  is  manager. 

liOGAN,  UTAH. — A  special  election  will 
be  held  Sept.  2  to  submit  to  the  voters  the 
proi)0.sal  to  issue  $85,000  in  bonds  for  im- 
provements to  the  municipal  electric-light 
plant  and  water-works  system  ;  $15,000  will 
be  used  for  the  electric  plant  and  the  re- 
mainder for  water-works. 

NOGALES,  ARIZ.— The  International  Gas 
Company  of  Nogales  is  planning  to  erect  a 
transmission  line  to  connect  every  mining 
camp  in  Santa  Cruz  County  within  the  next 
60  days.  Surveys  for  the  proposed  line 
are  now  being  made.  It  will  tap  the  No- 
gales-Duquesne  line  at  Duquesne. 

OATMAN,  ARIZ.— The  Oatman  Water  & 
Sewer  Company  is  contemplating  the  con- 
struction of  an  electric  plant,  water-works 
and  sewer  system  in  Oatman,  at  a  cost  of 
more  than  $500,000.  The  company  proposes 
to  pipe  water  from  the  Colorado  River  to 
Oatman,  a  distance  of  11  miles,  and  to  pump 
it  into  a  large  storage  reservoir  which  it 
will  build  here  to  supply  the  town  and  ad- 
jacent mines  with  water.  V.  S.  Rowley  is 
at  the  head  of  the  company. 

WILLIAMS,  ARIZ.— The  Grand  Canyon 
reservoir  and  hydroelectric  project,  it  is  re- 
ported, has  been  taken  over  by  E.  P.  Ripley, 
president  of  the  Atchison,  Topeka,  &  Santa 
Fe  Railroad  and  his  associates.  The  pro- 
posed project  involves  the  construction  of  a 
dam  across  one  of  the  laterals  of  the  Grand 
Canyon  and  the  storage  of  water  for 
operating  a  large  hydroelectric  plant,  the 
irrigation  of  more  than  200,000  acres  of 
land.  Electric  transmission  lines,  it  is  un- 
derstood, will  be  erected  to  mining  districts, 
towns  and  industrial  centers  within  a  ra- 
dius of  200  miles  of  the  generating  plant. 
Permanent  surveys  will  be  finished  and  con- 
struction work,  it  is  understood,  will  be 
started  before  the  middle  of  November. 

GREAT  FALLS,  MONT. — Active  work 
has  begun  on  enlarging  the  power  station 
of  the  Montana  Power  Company  at  Rain- 
bow Dam,  which  will  increase  the  output 
of  the  plant  by  10,000  kw.  Orders  have 
been  placed  for  water  wheels  and  other  ma- 
chinery required.  The  cost  of  the  work  is 
estimated  at  about  $500,000.  F.  M.  Kerr 
is  general  superintendent. 

RAWLINS,  WYO.— The  Rawlins  Electric 
Light  &  Fuel  Company  is  contemplating  the 
Installation  of  either  a  250-hp.  turbine  or  a 
250-hp.  uniflow  engine  and  a  250-hp.  water 
tube  boiler.     J.  H.  Jacobucci  is  manager. 


Canada 

RICHIBUCTO,  N.  S.— The  Village  Coun- 
cils of  Richibucto  and  Rexton  contemplate 
building  a  dam  on  the  Kouchibouguac  River 
and  erect  an  electric-light  plant. 

CALABOGIE,  ONT.— M.  J.  O'Brien,  it  is 
reported,  is  contemplating  a  power  develop- 
ment at  Calabogie,  where  it  is  estimated 
that  5000  hp.  can  be  obtained.  The  plans 
provide  for  construction  of  power  plant  and 
the  erection  of  a  transmission  line  to  Ren- 
frew. 

COURTWRIGHT,  ONT.— The  Village 
Council  is  considering  asking  the  Hydro- 
Electric  Power  Commission  of  Ontario  to 
submit  an  estimate  of  the  cost  of  equipment 
necessary  to  serve  Courtwright  with  elec- 
tricity for  lamps  and  motors. 

DUNDAS,  ONT.— The  substation  of  the 
Hydro-Electric  Power  Commission  of  On- 
tario at  Dundas  was  destroyed  bv  fire  on 
July  31,  causing  a  loss  of  about  $125,000. 

HAMILTON,  ONT. — Plans  are  being  pre- 
pared by  James  Bain,  chief  engineer  at  the 
Beach  pumping  station,  for  the  installation 
of  additional  pumping  equipment  at  water- 
works, to  cost  about  $70,000. 

RENFREW,  ONT. — The  Town  Council 
has  decided  to  proceed  with  the  develop- 
ment of  power  at  the  first  chute  of  the 
Bonnechere  River,  where  1500  hp.  is  avail- 
able. 

TORONTO,  ONT. — Plans  and  estimates 
are  being  prepared  by  the  Ontario  Hydro- 
Electric  Power  Commission  for  distribution 
systems  for  the  municipalities  of  Arthur, 
Dunnville,  Tara  and  Grand  Valley,  and  for 
remodelling  the  system  in  Almonte. 

WATFORD,  ONT. — A  by-law  authorizing 
an  issue  of  $10,000  in  debentures  to  pro- 
vide funds  for  the  installation  of  hydro- 
electric power  in  Watford  has  been  ap- 
proved by  the  ratepayers. 


August  19,  1916 

Miscellaneous 

NEUVA   GERONA,    CUBA.— An    electric- 
light    franchise    for    a    period    of    20    years, 
with    an    option    for     10     years    additional, 
las  been   granted   to  construct  and   operate 
.n  electric  plant   in   Nueva  Gerona,   and   to 
ixtend  transnnission  lines  all  over  the  Isle- 
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of-I'ines.     Orders  have  been  placed  for  ma- 
chinery.    Crude  oil  will  be  used  for  fuel. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
I'anama  Canal,  Washington,  D.  C.,  until 
Sei)t.  1  for  furnishing  refrigerator  appa- 
ratus, refrigerator  doors,  sash-operating  de- 
vice, valves,  grommets,  brass  pulleys,  inner 
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lubes,  in.sulating  paper,  etc.  Blanks  and 
general  information  relating  to  this  circu- 
lar (No.  1072)  may  be  obtained  from  the 
above  office  or  the  offices  of  the  assistant 
purchasing  agents,  24  State  Street,  New 
York,  N.  Y.  :  614  Whitney-Central  Build- 
ing, New  Orleans,  La.,  and  Fort  Mason, 
San    Francisco,    Cal. 


1,189,314.  Relay;  Charles  R.  Underbill, 
New  Haven,  Conn.  Orig.  app.  filed  Aug. 
4,  1914;  div.  app.  Nov.  30,  1913;  issued 
July  4,  1916.  Mechanical  arrangement  of 
relay  which  gives  comparatively  long 
contact,  and  therefore  permits  uninter- 
rupted recording  of  dashes  by  coherer. 

1,189,738.  Device  for  the  Rectification 
OF  Alternati.ng  Electric  Currents  ; 
Owen  W.  Richardson,  Princeton,  N.  J. 
App.  filed  June  5,  1913  ;  issued  July  4, 
1916.  Details  of  hot-and-cold  electrode 
rectifier  having  high  current  carrying  ca- 
pacity.  ' 


Fig.   1- 


-Chaffee  construction  for  spark  gap. 
No.   1,189,791. 


1,189,791.  Apparatus  for  and  Method  op 
Exciting  Electric  Oscillations  ;  Emory 
Leon  Chaffee,  Somerville,  Mass.  App. 
filed  Nov.  4,  1911  ;  issued  July  4,  1916. 
Transmitting  apparatus  comprising  highly 
cooled  spark  gap  whose  discharges  main- 
tain oscillations  in  a  coupled  circuit. 

1,189,881.  Wireless  Telegraphy  ;  Frederick 
G.  Simpson,  Seattle,  Wash.  Orig.  app. 
filed  Nov.  1,  1912  ;  div.  app.  April  23, 
1913  ;  issued  July  4,  1916.  Tunable  mi- 
crophone relay  for  the  telephone  circuit 
of  a  crystal  detector. 

1,190.156.  Submarine  Telegraphy  or  Tel- 
ephony ;  Walter  Hahnemann,  Kiel,  Ger- 
many. App.  filed  Feb.  17,  1913  ;  issued 
July  4,  1916.  Conductive  submarine  sig- 
naling in  which  the  harmful  short-circuit- 
ing effect  of  a  metallic  ship  is  avoided  by 
coupling  the  receiving  telephone  to  the 
collecting  plates  through  a  transformer 
having  low  resistance  primary. 

1,190,412.  Electrode  for  Devices  for 
Varying  Electrical  Resistance.  Wal- 
ter G.  Hudson,  New  York.  App.  filed 
Feb.  19,  1914;  issued  July  11,  1916.  A 
filament  for  Audion  receivers  in  which  a 
tungsten  loop  is  wrapped  for  a  portion  of 
its  length  with  tantalum  so  as  to  combine 
the  durability  of  the  former  with  the  high 
electron  emission  of  the   latter. 

1,190,869.  Quench  Spark  Discharger; 
Lee  de  Forest,  New  York.  App.  filed 
April  24,  1915;  issued  July  11,  1916.  En- 
closed gap  having  series  of  sparking  sur- 
faces in  carbon  tetrachloride  vapor. 
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Fig.     2 — Chaffee     connections     for    wireless 
telephony.     No.  1,189,791. 


1,190,973.  Transmitting  Means  for  Wire- 
less Telegraphy  ;  Chester  M.  Agner, 
Sacramento,  Cal.  App.  filed  June  8,  1914  ; 
issued  July  11,  1916.  Morse  signaling 
mechanism  whereby  unskilled  operators 
may  send  distress  or  other  calls.  Has  in- 
terchangeable characters. 


Recent 

Radio 

Patents 

Notes  and  Comments  on  United  States 
Patents  on  Radio  Signaling  and  allied 
topics  issued  during  July  1916. 


1,192,126.  Wireless  Telegraph  Trans- 
mitter ;  Archibald  Shaw,  Randwick,  New 
South  Wales.  App.  filed  June  29,  1912; 
issued  July  25,  1916.  Transmitting  ap- 
paratus operating  with  shock  excitation 
produced  by  use  of  a  cone-and-plate  gap 
having  a  high  pressure  needle-blast  of 
gas   applied  through  the  cone  electrode. 

Discussion 

Probably  the  most  interesting  patent  of 
the  month  is  that  issued  to  Chaffee,  No. 
1.189.791,  shown  in  Figs.  1  and  3.  Fig.  1 
shows  a  preferred  form  of  construction  for 
the  spark  gap.  It  will  be  noted  that  there 
are  two  electrodes  E,  E,  having  plane  paral- 
lel surfaces  slightly  and  adjustably  sepa- 
rated and  formed  of  dissimilar  metals  such 
as  aluminum  and  copper.  These  are  con- 
tained within  a  closed  chamber  n  which  is 
supplied  with  hydrogen  or  a  hydrocarbon 
gas  through  the  inlet  and  outlet  tubes  i 
and  o.  The  mechanical  arrangement 
whereby  the  electrodes  are  carried  by  the 
adjustable  supports  t,  t'  can  be  seen  clearly 
from  the  drawing.  The  two  electrode  hold- 
ers have  cooling  flanges  D,  D',  and  are  in- 
sulated from  each  other  by  means  of  the 
dividing  block  of  hard  rubber  b.  Connec- 
tion is  made  through  binding  posts  at  the 
top,  as  shown  at  P. 

Pig.  2  shows  one  scheme  of  connections 
which  has  been  found  suitable  for  wireless 
telephony.  D.C.  represents  a  continuous 
current  dynamo  of  from  400  to  500  volts, 
whose  output  is  led  through  the  variable  re- 
sistance R  and  the  choke  coils  L.  L.  to  the 
terminals  of  the  variable  condenser  C. 
Across  the  condenser  are  connected,  in 
series,  the  primary  coil  P  and  the  discharge 
gap  G;  this  has  the  effect  of  placing  the 
voltage  of  the  generator  directly  across  the 
spark-gap.  Coupled  to  the  coil  P  is  the  sec- 
ondary S:  its  terminals  are  connected  to 
the  antenna  A  and,  through  the  microphone 
M,  to  ground.  It  is  customary  to  connect 
the  aluminum  electrode  to  the  negative  side 
of  the  line,  and  to  operate  with  a  spark  gap 
of  only  about  one-tenth  millimeter. 

In  generating  oscillations  in  the  antenna 
circuit,  the  currents  in  the  gap  are  prac- 
tically unidirectional  pulses.  That  is  to 
say,  almost  perfect  quenching  is  had.  The 
successive  pulses  are  timed  to  occur  at  a 
frequency  which  is  some  sub-multiple  of 
the  antenna  oscillation-frequency,  and  the 
circuits  are  adjusted  so  that  the  phase  of 
the  recurring  pulses  is  just  right  to  main- 
tain the  aerial  in  vibration.  If  the  imv'.ulse 
frequency  is  one-half  the  wave-frequency, 
the  antenna  is  excited  at  every  second 
swing ;  if  the  impulse  frequency  is  only 
one-tenth  that  of  the  aerial,  energy  is  ap- 
plied only  at  each  tenth  swing.  In  any 
case  the  radiation  is  practically  continuous, 
for  the  discharge  frequency  is  always  high 
as  compared  to  audibility  and  is  in  correct 
phase  relation. 

The  two  points  of  fractional  discharge 
frequency  and  truly  continuous  emission  of 
waves  are  highly  important.  Because  of  the 
former,  it  becomes  possible  to  generate  ex- 
ceedingly short  waves.  The  patentee  states 
that  several  amperes  of  continuous  and 
practically  undamped  radio  frequency  cur- 
rent of  15.000,000  cycles  per  second  have 
been  produced.  The  continuity  i.s  the  result 
of  the  regular  phase  of  impulse,  since  if  the 
discharges  did  not  occur  at  the  proper  in- 
stants they  would  destroy  instead  of  aug- 
ment the  oscillations  already  existing  in  the 
anenna.  Short  continuous  waves  will  doubt- 
less become  extremely  useful  in  the  practice 
of  radio-telegraphy,  since  by  their  use  the 
selective  power  of  beats  receivers  (hetero- 
dynes') becomes  extraordinarily  effective. 
The  Chaffee  gap  arrangement  may  become 
a  strong  competitor  of  the  various  vacuum 
tube  oscillators  for  such  transmission. 


The  construction  of  Dr.  Hudson's  com- 
posite filament  for  vacuum  receivers  of  the 
Audion  and  Fleming  Valve  type  is  shown 
by  Fig.  3,  which  is  reproduced  from  his 
patent  1,190,412,  noted  above.  One  of  the 
greatest  handicaps  to  the  use  of  the  elec- 
tronic receivers  seems  to  have  been  over- 
come by  this  simple  device,  for  the  life  of 
the  filaments  Is  said  to  be  greatly  Increased 
by  its  use.  When  tantalum  is  used  alone 
for  an  Audion  filament,  good  sensitlvencBS  is 
secured  at  fairly  low  filament  temperatures; 
nevertheless,  the  heating  current  must  be 
sufticientlv  large  that  bright  incandescence 
is  had.  After  comparatively  short  use,  the 
filament  starts  to  pit  ;  once  this  begins.  Its 
di.sintegratlon  Is  quite  rapid,  for  the  portion 
which  is  thinned  out  by  the  erosion  reaches 
a  higher  temperature  than  the  neighboring 
parts  and  thus  wears  away  all  the  faster. 
If  tungsten  Is  used  alone,  the  bulb  seems 
to  require  a  much  higher  filament  tempera- 


Fig.  3 — Dr.  Hudson's  composite  filament  for 
vacuum  receivers.     No.   1,190,412. 

ture  in  order  to  get  the  same  sensitiveness ; 
thus  the  life  of  the  lamp  Is  shortened.  By 
the  composite  filament  shown  in  the  Illustra- 
tion Dr.  Hudson  divides  to  some  extent  the 
heating  and  electron-emitting  function  of 
the  glower.  The  strong  electronic  emission 
of  tantalum  is  secured  at  the  lower  tem- 
perature range  which  tungsten  can  stand 
almost  indefinitely  without  danger  of  burn- 
ing out.  The  practical  effect  seems  to  have 
been  to  increase  the  life  of  the  lamps  some 
four  or  five  times. 

Dr.  de  Forest's  carbon-tetrachlorlde  spark 
gap  Is  shown  In  Fig.  4,  which  Is  taken  from 
his  patent  1,190,869.  The  small  discharge 
electrodes  3  are  arranged  in  series,  upon 
Insulated  rods  7,  which  pass  through  bush- 
ings 9.  Connection  is  made  by  way  of  the 
rods  4  insulated  from  the  ribbed  case  1  by 
tubes  6.  At  the  bottom  of  the  casing  rests 
a  quantity  of  carbon  tetrachloride  10  ;  Its 
vapor  passes  over  and  through  the  spark 
gaps  and  Is  condensed  upon  the  sides  of 
the  casing,  which  Is  cooled  by  air  from  the 
fan  12.  The  effect  of  the  vapor  Is  to  cool 
the  gaps  very  strongly  and  to  prevent  al- 
most entirely  the  formation  of  any  arc. 
This  assists  In  the  quenching  action  which 
Is  desirable  In  many  types  of  wireless 
telegraphy  transmitter.  Carbon  tetra- 
chloride has  been  used  in  fire  extinguishers 
and  in  lightning  arresters  for  the  purpose 
of  suppressing  combustion  ;  in  this  device  it 


Fig.   4- 


-Dr.  de  Forest's  carbon-tetrachlorido 
spark-gap.     No.  1,190,869. 


Is  applied  to  a  spark-gap  for  radio-teleg- 
raphy. Such  an  Instrument  should  prove 
useful  In  place  of  the  usual  quenched  gap, 
since  its  sp.arking  surfaces  are  kept  entirely 
free  from  oxidation  and  should  require  rirac- 
tlcally  no  care  from  the  operators  In  charg* 
of  the  wireless  outfit. 
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1,19;{..10S.     Tkullky-Wiuh    Apparatus;      G. 

Buctnck,  Alloiilown,  Pu.     App.  filed  April 

b.  lUU'.  Hinii)le  luul  durable  strain  plate. 
l,i;»3.r>13.      HiNDiMtJ-l'osT.        W.    A.    Chryst 

Day  ton.  Ohio.  App.  filed  Jan.  (1.  llil.i 
,    Will  .support  a  plurality  of  terminal  clip.s 

or   vvii'e.s. 

l.l".t;!,r>iy.  Li(iiiTiNii-Ki.\-TUitn  •  D.  Crown- 
Held,  Canil)ri<Im.,  Ma.s.s.  App.  filed  .luiu- 
!»,  iyir>.  Two-colored  signal  lif,'ht  for  hon- 
pital  use. 

1.193.520.  LiOHTiNQ-PiXTUKK ;  D.  Crown- 
field,  Cambridge,  Ma.ss.  App.  filed  June 
17,  1915.  For  operating  rooms  in  hos- 
pitals. 

1.193.521.  Wihk-Hanokh  ;  K.  H.  Cunning- 
ham, I'ortland,  Maine.  Ajjp.  filed  Aug. 
2:?,  1915.  For  the  curves  of  catenaiv 
trolleys. 

1,193,534.  Fountain-pen  Flash-Light  ;  J 
Friedman  and  J.  U  Friedman,  New 
York,  N.  Y.  Filed  Oct.  5,  1915.  Lamp 
disposed  under  pen  point. 

1.193,537.  Dtnamo  in  Combination  with 
Automatic  Switch  ;  E.  Girardeau,  I'aris, 
France.  App.  filed  March  11,  1916.  Uses 
field  produced  by  generator  armature  for 
actuating  the  automatic  cut-out-battery 
charging. 

1,193,539.  Signaling  Device  for  Automo- 
biles ;  De  W.  H.  Gray,  Fresno.  Cal.  App. 
filed  March  27,  1916.  Extensible  signal 
lamp. 

1,193.548.  Lighting  System  for  Moving 
\KHic-LES;  G.  Honold,  Stuttgart,  Ger. 
App.  filed  June  7,  1915.  Switch  for  con- 
necting generator  alone  to  lamps  without 
including  automatic  voltage   switch. 

1,193.602.     Insulator  -  Supporting  Fix- 

ture ;  C.  L.  Peirce,  Jr..  Pittsburgh,  Pa. 
App  filed  April  6,  1916.  Sheet  metal 
construction. 

1,193,606.  Snap-Switch;  C  D  Piatt 
?o'"i'^^^'o°''*'  ,.?°""-  App-  filed  Sept.  10,' 
switch  *""P''fie'^  ^o'"'"  of  two-button  push 

1,193,621.     Apparatus  for  Indicating  and 

VA?w''ltn^^^^^''"        ^^        ^«^       lGNITfoN° 

TP^p  Jfr  ^r^^  Carbureter  Systems  of  In- 
ternal-Combustion Engines  ■  E  H 
bcott,  Malvern,  near  Melbourn,  Vic  '  Ausl 
traha  App.  filed  Nov.  18,  1914.  For  au- 
omat.cally  determining  whether  fault  "s 
bureter.  "  "  system,  valves  or  car- 
1,193,622  Circuit-Breaker;  w.  M.  Scott 
Tredyferin  Township,  Chester  Co.,  Pa 
t1on  en«L^°''-  2«.  1914.  Toggle  construc- 
tion enables  easy  operation  of  a  large 
heavy  switch.  'aiec 

^' FupT^A'r^^^''^'^^^^  Fuming  or  Distilling 

FURNACE     AND     CONDENSER     TheREFOR  '     J 

S^t°"?,"°f^l^«^„York,  N.  Y.  App.  filed 
^•^L,"'-  •     Refining  impure  metal  and 

producing  coalesce  metal. 

■^'^w'n^^-m  ,^i''=^^^^'^^L  Rectifier;  C.  M 
Wall,  Toledo  Ohio.  App.  filed  Dec.  2 
1915.     Vibrator  and  booster. 

^'\lv%\-  P^V,?''"-^'''^''^''^^^  Lock  ;  G.  Wes- 
191''^  Tj^^L"'-,^'""-  App-  filed  Sept.  18, 
1915.     Fuse  plugs  protected  by  a  seal. 

1,193,656.     Burglar    AND    Holdup    Alarm; 
Sept    25    iq^l;'''    Chicago     111.      App.    filed 
&V,.      '     ^°-   .Cannot  be  tampered  with 
— Fires  successive  shots. 

1,193,660      Electric    Switch;    T     E     Bar- 

"rigol'^'^^li^f'-  ^'^^  App.  filed  Nov. 
at4d  Electrically  magnetically  oper- 

1,193,678.  Electromagnet;  f.  P  Fowle 
Chicago,  111  App.  filed  Dec.  15,  mo 
Has  an  enclosing  annular  shell  the  edee 
of  which  constitutes  one  pole  face 

^'Schtnectadv'^T'v^'^f^^UF-  ^-  J^^obs, 
acnenectady,   N    1.     App.   filed   March   9 

1,193  695.  Electric  Switch-  E.  H.  Jacobs 
Schenectady,  N  Y,  App.  filed  Apri?  26,' 
1912.  Oil  switch  with  straight  line  motion 
and  parts  protected  from  breaMowT 

1,193  698.  Ignition-Switch  ;  W  Kaislins 
Chicago,  111.  App.  filed  Apri  10  ml' 
^t'h  lock!°"  lighting  and  ignition  switch 

1,193.705  Circuit-Closer;  W.  G.  Lynch, 
Roanoke^  N.  ^C  App.  filed  March  10 
1915.  Fuse  holds  wedging  contact  arm 
away  from  parallel  conductors. 

1,193,718.  Interlock;  G.  B.  Rei.sbach,  Mil- 
waukee, Wis.  App.  filed  May  13.  1911 
Includes  interconnected  oscillatable  shaftf?;' 

1,193  735.  Rotary  Exhibitor;  C.  S.  Sutter, 
Philadelphia,  Pa.  App.  filed  Mav  13,  1915 
Used  by  oculists  for  testing  eyessight. 

1,193.741.  Method  of  Preventing  Disin- 
tegration OF  Anodes  :  G.  D.  Van  Arsdale 
New  York,  N.  Y.  Electricalizes  copper 
.solutions  in  the  presence  at  the  anode  of 
ferros  .sulphate  and  sulphur  dioxide. 
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1,193,(64.  Dry  Cell;  D.  Conlan,  Jr.,  Brook- 
lyn, N.  Y.  App.  filed  Nov.  16,  iyi5 
Carries  a  strip  for  connection  with  ad- 
joining cell  and  is  concealed  in  jacket  of 
cell  when  not  in  use. 

1,193,773.  Magnetic  Detector  Apparatus 
FOR  Railways  ;  A.  H.  Fox  and  A.  W 
Lenderoth,  Stapleton,  N.  Y.  App.  filed 
Aug.  8,  1912.  Involves  magnetic  com- 
munication between  the  vehicle  and  the 
roadway. 

1,193.778.  Receiving  Apparatus  for  Ra- 
dio Transmission  Systems;  A.  H.  Grebe 
Richmond  Hill,  N.  Y.  App.  filed  Nov  2, 
1914.  Sounds  amplified  to  be  heard  at 
a  distance  from  the  apparatus. 

1,193.783.  Art  of  Reducing  Metal  Ores 
and  Fusing  Other  Materials  ;  C  B 
Hillhouse,  New  York,  N.  Y.  App  filed 
Nov.  25,  1912.  Passes  finely  divided  ore 
axially  through  an  electric  arc  area. 

1,193,786.  Electrolytic  Apparatus  for 
the  Production  of  Liquor  for  Bleach- 
ing and  Other  Purposes  ;  A.  Hollidav 
Wimbledon,  London,  Eng.  App  filed 
Dec.  22,  1915.  Electrodes  can  be  sepa- 
rately removed  from  the  frame. 

1.193,793.  Electromagnet;  R  c  Jones 
and  V  St.  C.  Monteith,  Hagerstown,  Md 
App.  filed  Oct.  11.  1912.  For  operating 
the  register  for  an  ice  chute. 

1.193.798.  Catalyzer  Apparatus  for  Oxi- 
dizing Ammonia  ;  W.  S.  Landis,  New 
York,  N.  Y.  App.  filed  Jan.  27,  1916 
For  producing  nitrous  gases. 

1.193.799.  Platinum  Catalyzer-  w  S 
Landis  New  York,  N.  Y.  App.  filed  Feb." 
-u,  lyio. 

1.193.800.  Catalyzer  for  Oxidizing  Am- 
monia :  W.  S.  Landis,  New  York  N  Y 
App.  filed  Feb.  20,  1915. 

1,193.807.  Electric-Telegraph  Receiving 
Apparatus  of  the  Selective  Type  •  W 
J.  Lyons,  Doblin,  Ireland.  App.  'filed 
June  26,  1914.  Single  apparatus  with  a 
single  movable  arm. 

1,193,821.  Automobile  Signal  :  H.  B  Rich- 
ards and  R. ,  Solomon,  Alexandria,  Va 
App.  filed  March  10,  1916.  Push  button 
controlled. 

1,193,835.  Despatcher's  Telephone  Sys- 
tem ;  C  A  Simpson,  Chicago,  111.  App. 
filed  July  30,  1910.  Special  selective  ap- 
paratus and  locking  circuit. 

1.193  841.  Projecting  Arc  Lamp-  a  D 
Standeford,  Kansas  City,  Mo.  App.  filed 
Feb.  3,  1913.  Novel  carbon  clamp  mount- 
ing find  guides. 

1,193.848.       Lightning    Arrester-     G     W 

y,^",  S?'""' ^'^"^^^'.  Ckla.     App.   filed 'July 
21,    1915.      For  oil  tanks. 

1,193,882.  Electric  Arc  Furnace-  E  Ed- 
fo"'-,9^J'^^i?"'^'  Norway.  App.  filed  May 
13,   191J.     Of  the  tube  type. 

1.193,890.  Trolley  Catcher  and  Retriever- 
C  E.  Gierding,  New  Haven.  Conn.  App' 
filed  Jan.  11,  1915.  Holding  dogs  are 
positively  moved  by  cam  means. 

1.193,897.  Dynamo-Electric  Machinery- 
R.  A.  Holbech,  Ellesmere,  Eng  App' 
filed  July  29,  1911.  Means  for  cooling 
high-speed  alternators. 

1,193.917.  Motor-Control  System  -  H  V 
Nys.  West  Allis,  Wis.  App.  filed'  Oct.  4] 
1911.  Series  field  winding  of  the  driven 
compound  generator  can  be  Cut  into  and 
out  of  circuit  at  will. 

1.193  926.  EiLECTRic  Signaling  Device - 
R.  R.  Root.  Cleveland,  Ohio.  App.  filed 
Oct.  23,  1915.  Electric  Horn  and  special 
armature   mounting. 

1,193,966.  Socket  Shell;  L.  W.  Ander- 
son. Waterbury,  Conn.  App.  filed  March 
3,   1915.     Shell  held  to  cap  by  screw  ring. 

1.193,976.  Illuminated  Level  ;  R.  Bennett 
and  A.  E.  Blanchard,  Presque  Isle.  Maine. 
App.  filed  Sept.  22,  1914.  Improved  con- 
struction with  control  switch. 

1,193,979.  Galvanometer:  a.  Blondel, 
Paris,  France.  App.  filed  April  9,  1913. 
Has  a  narrow  air  gap  and  an  externally 
adjustable  extending  device. 


1,193,989.  IOi.kcthodk  kou  Welding,  Blaz- 
ing, Soldering,  ok  the  Like  ;  C.  L  C'adle 
K.^lH^sliM-.  N.  K  API),  nled  Feb.  25,  1915.' 
llHfs  inim  <  urr('iil  irom  an  electric  rail- 
way  for  rail    bonding  puri)oses. 

1,193,999.  Method  of  and  Apparatus  for 
Ti(an.skouming  Motion  into  10i,1'x:trical 
Waves  oh  Impijl.seh;  T.  H.  Dixon,  New 
York,  N.  Y.  Ajjp.  filed  July  9,  1915 
Greater  elliciency  in  utilization  of  light 
lor  production  of  current  fluctuations. 

1,194,000.  Method  of  J'urifyino  Sewage 
and  the  Like;  D.  T.  Dobyns  and  J.  K. 
lOlderkiii,  Jr.,  Newark,  N.  ,1.  Ajip.  filed 
Dec.  22,  1915.  Subjects  solid  content  to 
electrochemical  treatment  in  the  presence 
of  a  germicide. 

1,194,018.  Sounding  Device  for  Decoys - 
F.  V.  Hartner,  Toledo,  Ohio.  App.  filed 
March  18,  1916.  Magnet  for  vibrating  a 
reed   within   bod'y   of  decoy. 

1,194,071.  Method  of  Exciting  X-Ray 
Tubes;  C.  K.  Kohrer,  Elkhart,  Ind.  App. 
filed  Dec.  16,  1913.  Utilizes  high  poten- 
tial a.c.   by  rectifying  selective 'cycles. 

1,194,084.  Elbctkical  Measuring  Instru- 
ment; B.  H.  Smith,  Turtle  Creek,  Pa. 
App.  filed  Nov.  28,  1913.  Graiihic  meter 
with    mechanically    controlled    contacts. 

1,194,066.  System  of  Wireless  Communi- 
cation ;  J.  A.  Proctor,  Revere,  Mass. 
App.  filed  July  3,  1912.  Sender  producees 
a   single  sharp   blow.      (48   claims.) 

1,194,090.  Electrical  Winding;  C.  P. 
Steinmetz,  Schenectady,  N.  Y.  App.  filed 
Nov.  27,  1914.  Transformer  coils  ar- 
ranged to  prevent  building  up  of  abnor- 
mal frequencies. 

1,194,099.  Electric  Railway  Vehicle:  K. 
Von  Kando,  Vado,  Ligure,  Italy.  App. 
filed  Dec.  9,  1914.  Aims  to  prevent  play 
of  the   immediate  crank   shaft. 

1,194,103.  Alternating-Current  Motor; 
A.  F.  Welch.  Fort  Wayne,  Ind.  App.  filed 
Nov.  30,  1915.  Starts  as  repulsion  and 
runs    as    induction    motor. 

1.194.115.  Percolating  Apparatus  ;  C  Aal- 
borg,  Wilkinsburg,  Pa,  App.  filed  Feb. 
17,  1913.  Has  a  removable  heating  de- 
vice. 

1.194.116.  Railway  Signaling;  H.  D. 
Abernethy,  Cleveland,  Ohio.  App.  filed 
June  24,  1915.     For  single  track  stretches. 

1,194,122.  Connecting  Plug;  H.  P.  Ball, 
Spring  socket  clip  construction. 

1.194,122.  Connecting  Plug;  H.  P.  Ball, 
New  York,  N.  Y.  App.  filed  Jan.  6,  1915. 
Spring  socket  clip   construction. 

1,194,125.  Rheostat;  H.  F.  Bethune,  Wil- 
kinsburg, Pa.  App.  filed  March  1,  1911. 
For    operation    by    electromagnet. 

1,194,129.  Wattmeter;  W.  M.  Bradshaw 
and  A.  W.  Copley,  W^ilkinsburg,  Pa.  App. 
filed  March  9,  1912.  High  degree  of  ac- 
curacy in  operation  over  wide  range. 

1,194,132.  Time-Limit  Relay;  H.  W. 
Brown,  Ithaca,  N.  Y.     App.  filed  June  18, 

1913.  Insures  positive  operation  of  pro- 
tective   apparatus. 

1,194,134.  Switch  ;  M.  D.  Brown,  Water- 
loo, la.  App.  filed  Dec.  21,  1915.  For 
pocket    flashlights. 

1.194.137.  Electric  Plug;  G.  H.  Buckley, 
Indianapolis,     Ind.       App.     filed    Dec.     26, 

1914.  Made    of    longitudinally    slldable 
sections. 

1.194.138.  Rotary  Converter;  J.  L.  Burn- 
ham,  Schenectady,  N.  Y.     App.  filed  Feb. 
11,    1915.      Dynamo  electric  machine  act-  • 
ing    as    reactance    in    series    with    mains 
supplying   the   converter. 

1,194,140.  Vacuum-Type  Converter;  L. 
W.  Chubb,  Edgewood  Park,  Pa.  App. 
filed  Oct.  7,  1915.  Temperature  of  arc 
space  and  cathode  maintained  at  desired 
figure. 

1.194.142.  System  for  Telegraphic  and 
Telephonic  Communications  ;  J.  H. 
Claus,  W.  Philadelphia,  Pa.  App.  filed 
August  29,  1913.  High  speed  communica- 
tion employing  a  "cable"  or  "land  wire." 

1.194.143.  Starting  Electrode  for  Vapor 
Electric  Devices  ;  F.  Conrad,  Swissvale. 
Pa.  App.  filed  Jan.  30,  1914.  Improved 
sealing  means  and  bearings  for  operating 
parts. 

1,194,154.  Apparatus  for  Producing  Elec- 
trical Oscillations  ;  M.  Eastham,  Cam- 
bridge, Mass.  App.  filed  Dec.  28,  1914. 
Produced  by   impact  excitation. 

1,194,160.  Cam  Rectifier;  C.  Le  G.  For- 
tesque,  Pittsburgh,  Pa.  App.  filed  March 
30,  1914.  Includes  a  forked  arm  having 
rollers  engaging  a  cam. 

1,194.165.  Energy  Supply  System;  W.  H. 
Pry,  Gr6at  Barrington,  Mass.  App.  filed 
March  17,  1915.  Demand  of  the  inter- 
mittent devices  plus  heating  devices  re- 
mains  substantially  constant. 

1,194,168.  Luminous  Radiator;  A.  J. 
Geiger,  Pittsburgh.  Pa.  App.  filed  Jan. 
15,  1913.  Constructed  from  two  sheet 
steel    punchings. 
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Lower  Rates  Minus  Higher  Wages 

ELECTRICAL  utilities  have  a  profound  interest  in 
the  diplomatic  struggle  over  the  threatened  railroad 
strike.  They  are  concerned  first  over  the  question  of 
their  coal  supply,  which  vitally  endangers  their  ability 
to  render  service;  second,  they  would  like  to  preserve 
the  principle  of  arbitration  in  the  settlement  of  such 
grave  issues  as  the  one  involved,  and  third,  they  cannot 
disguise  their  feeling  that  a  governmental  program 
which  assumes  a  moral  control  over  wages  is  highly 
dangerous  unless  at  the  same  time  it  takes  responsibility 
for  rates.  To  establish  higher  wages  without  making 
higher  rates  is  to  take  money  out  of  the  pocket  without 
providing  the  means  of  putting  it  back.  Costs  belong 
to  the  consumer.  Higher  taxes,  wage  advances,  greater 
interest  on  capital,  increases  in  material  prices  are 
passed  on  in  most  industries,  to  the  user  of  the  product. 
It  may  not  arouse  his  unbounded  enthusiasm,  but  he 
sees  about  him  all  of  the  signs  of  a  more  expensive 
scale  of  living  and  he  takes  it  as  a  part  of  life  that  he 
cannot  alter.  But  when  it  comes  to  the  case  of  the 
utility,  the  public  asks  and  it  receives  freely  at  the 
hands  of  the  regulating  commission.  Rates  are  crowded 
down.  The  definite  tendency  when  the  authorities 
touch  the  problem  of  wages,  is  to  force  an  advance  in 
the  schedule.  If  the  right  hand  which  raises  the 
wages  does  not  tell  what  it  is  doing  to  the  left  hand 
which  lowers  the  rates,  the  result  will  be  disastrous. 
Co-ordinate  the  two  functions.  Do  not  let  the  one 
which  increases  the  outgo  escape  responsibility  also  for 
the  income  and  the  scales  will  be  balanced. 


Greater  Facilities  for  Manufacturing 

INCREASED  facilities  for  the  manufacture  of  elec- 
trical apparatus  and  appliances  are  an  inevitable 
development  of  the  present  business  situation.  At  the 
beginning  of  the  war  there  were  no  signs  of  the  enor- 
mous demand  for  electrical  machinery  which  developed 
later.  Additional  manufacturing  facilities  were  not 
justified  by  the  outlook.  Even  when  the  momentum  of 
the  new  prosperity  began  to  gather  force  the  caution 
bred  by  the  danger  of  war  restricted  expansion.  The 
tendency  was  to  use  existing  plants  to  the  fullest  possi- 
ble extent,  but  to  avoid  undue  expansion.  This  feeling 
arose  from  the  apprehension  of  a  severe  industrial  set- 
back for  this  country  after  the  conclusion  of  the  war 
across  the  seas.  Even  now,  when  orders  are  reaching 
the  manufacturers  in  a  volume  which  is  still  very  high, 
there  is  a  disposition  not  to  make  undue  haste  in  carry- 
ing out  expansion  plans  which  increase  the  permanent 
investment.  But  the  facts  which  are  before  the  manufac- 


turers as  to  the  large  and  unsatisfied  demands  for  their 
products  by  domestic  consumers  point  indubitably  to 
the  necessity  for  comprehensive  schemes  of  enlarge- 
ment in  the  future.  Not  only  home  consumption  but 
foreign  markets  will  require  greater  output  of  Amer- 
ican made  electrical  apparatus  and  appliances.  As  ex- 
amples, there  may  be  cited  the  fact  that  the  turbine 
manufacturing  capacity  for  large  units  is  sold  ahead 
for  about  a  year.  Another  indication  is  the  state  of 
almost  famine  which  was  developed  in  the  small  motor 
field  by  the  condition  of  supply  and  demand.  To  point 
to  another  similar  circumstance,  the  popularity  of  elec- 
tric ranges  is  making  heavy  demands  upon  the  manu- 
facturers. Then  there  is  the  important  consideration 
that  industrial  machinery  generally  is  being  subjected 
to  extraordinarily  heavy  usage,  and  will  need  renewal 
in  a  shorter  time  than  would  be  required  under  ordinary 
conditions.  Also  the  rate  of  central  station  growth 
promises  more  than  the  common  scale  of  enlargement 
in  the  physical  properties.  Upon  this  showing  of  facts 
it  is  clear  that  a  prediction  of  increased  manufacturing 
facilities  has  ample  justification. 


An  Experiment  in  Residence  Heating 

ELECTRIC  heating  in  the  larger  sense  has  made 
comparatively  little  progress.  It  has  been  con- 
fined for  the  most  part  wholly  to  auxiliary  work  in 
furnishing  for  special  purposes  a  moderate  amount 
of  heat  over  limited  intervals.  Almost  every  house, 
with  whatever  heating  system  it  may  be  equipped,  has 
one  or  two  rooms  that  are  conspicuously  difficult  to 
keep  at  the  proper  temperature.  Electric  radiators 
have  been  used  to  a  limited  extent  to  fill  the  gap  thus 
created,  and  in  rather  mild  climates,  where  cheap  elec- 
trical supply  from  water  power  is  available,  they  have 
also  been  employed  with  some  degree  of  success  to 
supply  the  modest  amount  of  heat  necessary. 

So  far  as  we  remember,  however,  the  paper  by  Mr. 
Ross,  which  we  publish  this  week,  is  the  first  study 
of  house  heating  on  a  considerable  scale  which  has  yet 
appeared,  and,  as  such,  it  is  particularly  well  worth 
attention.  The  scene  of  the  experiment  was  Seattle, 
a  city  which,  without  having  a  severe  climate,  affords 
a  typical  example  of  the  heating  requirements  of  the 
north  temperate  zone.  Beginning  With  auxiliary  work 
on  a  comparatively  small  scale,  the  Seattle  experiments 
grew  into  a  real  study  of  the  possibilities  of  the  case 
from  the  standpoint  both  of  the  householder  and  the 
central  station.  The  houses  tried  were  of  good  con- 
struction and  moderate  size,  initially  equipped  with 
hot   water   radiation   systems.     Two  years'   experience 
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with  the  houses  thus  equipped  has  given  pretty  defi- 
nite information  as  to  the  general  economics  of  the 
situation.  In  rough  terms,  the  consumption  for  the 
complete  heating  of  a  house  during  the  year  ran  from 
40,000  kw.-hr.  to  60,000  kw.-hr.  Two  of  the  buildings 
were  two-story,  nine-room  houses,  the  others  being 
slightly  smaller  in  number  of  rooms,  but  still  typical  of 
medium-sized  residences.  Sufficient  data  has  now  been 
accumulated  to  permit  planning  similar  installations 
with  a  fairly  good  idea  of  the  conditions  and  results  to 
be  expected. 

Now,  starting  from  the  approximate  consumption 
found  to  be  necessary,  the  economic  side  of  the  situa- 
tion is  developed  automatically.  At  1  cent  per  kilo- 
watt hour,  the  heating  bill  per  annum  would  run 
roughly  to  $500  on  a  moderate-sized  residence.  Even 
at  0.5  cent  per  kilowatt-hour,  the  heating  cost  would 
reach  $250,  which  is  evidently  largely  in  excess  of  the 
cost  of  direct  heating  by  coal  taken  at  its  ordinary 
price,  of  from  $6  to  $7.50  per  ton.  Even  with  energy 
at  0.5  cent  per  unit,  the  cost  of  electrical  heating  would 
run  to  nearly  one  and  one-half  times  that  of  heating 
by  coal,  while  even  at  the  low  rate  of  1  cent,  this  figure 
would  be  doubled. 

These  relative  figures  are  closely  checked  by  a  consid- 
eration of  the  cost  of  the  thermal  energy  in  British 
thermal  units  reckoned  in  each  process.  If  this  were 
the  whole  story  the  hopelessness  of  house  heating,  ex- 
cept in  very  peculiar  situations  where  the  cost  of  coal 
is  abnormally  high,  would  be  self-evident.  With  coal 
at  $10  or  $12  a  ton,  a  figure  not  infrequently  reached 
locally  on  account  of  transportation  difficulties,  and 
at  the  same  time  with  cheap  hydroelectric  power  avail- 
able, electric  heating  would  come  sufficiently  near 
being  economical  to  be  attractive. 

Some  modified  schemes  were  tried  with  a  view  to 
decreasing  the  average  consumption  of  energy  while 
obtaining  practically  the  desired  results.  A  number 
of  installations  were  made  with  oil-filled,  hot-water 
radiators,  each  independently  heated  by  a  cartridge 
type  coil.  In  this  way  there  is  complete  utilization  of 
the  heat  without  losses  from  piping.  Each-  room  can 
be  heated  and  regulated  independently,  and  the  initial 
cost  of  installation,  supposing  one  were  to  start  with, 
electric  heating,  would  be  somewhat  reduced.  As  a 
matter  of  fact,  it  is  seldom  necessary  in  any  house  to 
heat  all  the  rooms  all  the  time  even  at  a  comparatively 
low-working  temperature,  and  there  seems  little  doubt 
that  such  a  system  of  individual  units  might  effect 
considerable  economy.  The  same  would  be  true  of  the 
use  of  ordinary  electric  radiators  under  similar  cir- 
cumstances with,  however,  the  disadvantage  that  the 
storage  capacity  is  negligibly  small  compared  with  that 
of  a  radiator,  so  that  an  off-peak  scheme  could  not  be 
so  successfully  worked.  Oil-filled  radiators  would  very 
likely  be  able  to  tide  over  the  extreme  peak  with  fair 
success,  although  probably  unable  to  cope  with  the  long 
peak  already  mentioned. 

To  sum  up  the  situation,  it  looks  from  these  experi- 
ments as  though  for  continuous  house  heating  off-peak 
energy  must  be  had  at  0.5  cent  per  kilowatt-hour  to 


make  electric  house  heating  feasible  from  the  stand- 
point of  the  householder,  even  allowing  for  the  advan- 
tage of  no  fires  to  tend,  no  ashes  to  care  for,  and  a 
minimum  of  trouble  in  every  way.  This  is  in  strong 
contrast  with  electric  cooking  where  a  2-cent  rate 
seems  to  bring  conditions  of  real  competitive  costs,  but 
this  ratio  is  about  what  one  would  expect  considering 
the  relatively  low  efficiency  of  the  range  as  compared 
with  a  well-arranged  hot-water  heating  system. 

An  intermediate  rate  would  probably  open  up  a  cer- 
tain amount  of  auxiliary  heating  on  which  experiments 
are  perhaps  worth  trying.  For  example,  if  a  medium- 
sized  house  were  equipped  through  its  main  living 
rooms  with  a  hot-water  system,  and  fitted  with  electric 
radiators  in  the  apartments  less  frequently  used,  there 
would  be  a  certain  saving  due  to  working  the  ordinary 
heater  at  its  maximum  efficiency  which  would,  in  part, 
recoup  the  intrinsically  higher  cost  of  the  electric  serv- 
ice. Such  details  as  these  deserve  to  be  thrashed  out, 
but  the  general  result  of  Mr.  Ross'  experiments 
tallies  well  with  those  tried  elsewhere  in  showing  as 
a  general  proposition  the  conditions  of  economy,  at 
present  prices  of  fuel,  to  be  rather  hopelessly  against 
electric  heating  on  a  large  scale  even  when  it  is  ar- 
ranged as  an  off-peak  load.  The  special  applications  in 
auxiliary  service  are  another  story,  as  the  growing  use 
of  the  electric  range  indicates. 


Service  Stations  for  Electric  Vehicles 

THERE  is  more  electrical  equipment  and  electrical 
wiring  on  a  modern  gas  car  to-day  than  there  is 
on  an  electric.  What  with  lighting,  starting  and  igni- 
tion systems  and,  more  recently,  electric  gear  shift  and 
speed  control,  the  electrical  engineering  involved  in  the 
design  and  maintenance  of  the  gas  car  has  reached  a 
development  not  always  realized.  This  elaboration  of 
electrical  equipment  at  first  seems  to  take  advantage  of 
the  primary  values  of  the  electrical  vehicle,  and  so  to 
have  stolen  a  march  on  its  development.  This  is  by 
no  means  true.  There  is  reason  to  believe,  indeed, 
that  the  advantages  in  comfort,  convenience  and  utility 
which  are  inherent  in  the  electric,  and  which  by  adding 
electrical  equipment  the  gas  car  has  taken  unto  itself, 
will  make  possible  the  growth  of  the  electric  and  widen 
the  market  in  the  immediate  future.  The  heart  of  the 
vehicle  problem  is  the  battery.  The  battery  needs  care 
and  attention  not  necessarily  expert,  but  regular  and 
experienced.  The  storage  battery  is  essential  for  ob- 
taining the  advantages  which  the  gas  car  has  borrowed 
from  the  electric.  Gas  car  manufacturers  have  taken 
the  initiative  in  establishing  service  stations  where  all 
the  equipment  can  be  inspected  and  overhauled.  This 
has  resulted  recently  in  the  development  of  local  spe- 
cialists in  storage-battery  maintenance.  Service  sta- 
tions for  electrical  equipment  only  are  springing  up. 
That  the  electric  car  may  take  advantage  of  this  service 
is  apparent.  More  important  is  the  fact  that  since  this 
movement  is  just  starting  there  seems  a  real  opportun- 
ity for  a  new  business  in  a  town.  The  combined  electrical 
needs  of  gas  car  and  electric  car  users  will  support  a 
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business.  The  local  electrical  interests  should  take  ad- 
vantage of  this  specialization  and  take  the  initiative  to 
see  that  the  local  specialists  in  battery  maintenance 
exercise  to  the  fullest  the  new  opportunity. 


Transmission  Line  Ground  Wires 

IT  HAS  long  been  known  in  telegraphic  line-wire 
experience,  both  here  and  in  Europe,  that  when  a 
number  of  telegraph  wires  were  carried  on  the  same 
poles,  the  circuits  of  the  lower  and  central  wires  were 
less  likely  to  be  injured  by  lightning  than  those  of  the 
upper  and  outer  wires.  It  has  also  been  gradually  dem- 
onstrated in  American  power  transmission  practice 
that  ground  wires  carried  on  the  same  towers  as  the 
working  wires  help  to  protect  the  latter  from  lightning 
disturbances.  It  is  not  surprising,  indeed,  that  this 
protective  influence  should  exist,  since  we  know  that 
if  the  working  wires  were  incased  in  a  large  metallic 
envelop,  or  in  a  grounded  tube,  it  would  be  impossible 
to  set  up  lightning  disturbances  over  the  working  wires 
within  by  any  kind  of  electric  pyrotechnics  over  the 
outer  tube.  A  ground  wire  or  set  of  wires  is  an 
early  stage  of  such  an  ideal  enveloping  grounded 
metallic  tube.  It  has  not  been  known,  however,  just 
what  degree  of  lightning  protection  was  afforded  by 
an  overhead  ground  wire  or  group  of  wires,  and  when 
their  expense  was  warranted. 

An  excellent  paper,  opening  up  the  avenue  for  solv- 
ing this  problem  on  the  theoretical  side,  was  presented 
by  Dr.  E.  E.  F.  Creighton  before  the  last  convention 
of  the  A.  I.  E.  E.  The  effects  of  overhead  ground  wires 
were  discussed  in  a  very  interesting  way.  Doctor 
Creighton  usefully  employed  for  this  purpose  the  elec- 
trostatic system  of  units,  which  are  much  better 
adapted  to  the  work  than  the  so-called  practical  units. 
The  paper  pointed  out  that  the  electrostatic  screening 
effect  on  the  working  conductors  of  a  single  ground 
wire  is  partly  reduced  by  electromagnetic  surging  over 
the  latter.  For  this  reason,  two  ground  wires,  one  on 
each  side  of  the  working  wire,  behave  better,  because 
they  co-operate  in  their  electrostatic  shielding,  and  at 
the  same  time  they  oppose  each  other  electromagneti- 
cally,  so  that  the  induced  surges  are  diminished.  A 
certain  amount  of  resistance  in  the  grounding  risers 


may  also  help  to  damp  out  the  surges.  The  size  of  the 
overhead  ground  wires  should  also  be  reduced  to  the 
lowest  consistent  with  ample  self-supporting  mechani- 
cal strength.  The  deductions  support  the  use  not  only 
of  grounded  wires,  but  also  of  several  small  grounded 
wires  of  great  tensile  strength,  surrounding  the  work- 
ing conductors,  whenever  the  maintenance  of  uninter- 
rupted service  is  of  considerable  importance. 


A  Spectacular  Feat  of  Flood-Lighting 
''  I  "^HERE  are  few  buildings  in  the  world  which  from 
A    the    standpoint    of    scenic    effect   lend   themselves 
better  to  flood-lighting  than  the  Woolworth  tower  in 
New  York  City.     It  was  a  happy  inspiration  to  carry 
out  on  this  immense  structure  so  brilliant  a  piece  of 
illumination.    From  a  technical  standpoint  it  was  not  an 
easy  proposition,  on  account  of  the  extraordinary  height 
of  the  structure  and  the  difficulty  of  getting  proper 
locations  for  the  flood-lights  at  a  reasonable  distance 
from  the  surfaces  they  are  to  illuminate.    It  is  not  sur- 
prising that  when  this  task  was   undertaken  no  suit- 
able projectors  were  available,  but  the  demand  promptly 
created  them,  and  the  result  was  a  lighting  unit  of  good 
eflSciency  giving   a  beam  which   could   be   successfully 
used  from  a  near-by  point.     In  addition  it  was  found 
desirable  to  use  silvered  glass  as  the  reflecting  medium, 
which  required  still  further  modification  of  the  projector 
design.     The  amount  of  light  required  was  enough  to 
take   care   of  a  moderate-sized   city.     A   total   of   550 
projectors,  each  fitted  with  a  250-watt,  gas-filled  lamp, 
have  gone  into  the  equipment,  and  in  addition  twenty- 
four  1000-watt  lamps  connected  to  an  automatic  dimmer 
are  located  in  the  lanterns  at  the  extreme  top  of  the 
structure.     As  our  readers  well  know,  the  surface  of 
the  tower  is  light  colored,  so  that  it  formed  a  favorable 
object  for  flood-lighting,   but  to  obtain  the  requisite 
intensity,  particularly  at  the  top  of  the  tower,  required 
an  allotment  of  energy  of  from  0.75  watt  to  3  watts  per 
square  foot,  the  intensity  increasing  from  bottom  to 
top  by  as   regular  gradation  as  could  be  conveniently 
obtained.     As  a  spectacular  feat  of  flood-lighting  the 
illumination  of  the  Woolworth  tower  will  hold  the  first 
place  for  a  long  time  to  come,  and  it  is  doubtful  whether 
for  striking  effect  it  can  be  surpassed. 
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ARKING  the  opening  of  the  fall 
lighting  season  and  the  renewal  of 
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-local  activity  throughout  the  electrical  industry, 
in  preparation  for  autumn  and  winter  business,  the 
Electrical  World  for  Sept.  2  will  present  the  first 
group  of  a  series  of  articles  on  the  design,  installation 
and  operation  of  downtown  and  residential  street-light- 
ing systems,  to  appear  in  this  and  following  numbers. 
One  article  planned  for  next  week's  issue  will  deal  in 
particular  with  street-lighting  developments  resulting 
from  the  Panama-Pacific  International  Exposition.  An- 
other important  feature  of  the  same  number  will  be  a 
survey  of  the  equipment,  service  and  rates  for  street 
lighting  in  representative  American  cities,  as  shown  by 
a  statistical  compilation  of  equipment  and  conditions  of 
service  in  more  than  100  cities  ranging  from  metropoli- 


tan rank  to  communities  of  15,000  popu- 
lation. Few  men  in  the  electrical  industry 
realize  the  extent  and  scope  of  the  industry.  A  special 
article  on  "Mobilizing  the  Industry"  puts  the  statisti- 
cal facts  about  the  greater  electrical  industry  in  a  new 
light.  It  has  a  timely  interest  in  connection  witli 
America's  Electrical  Week.  A  method  of  protecting 
telephone  lines  in  the  vicinity  of  transmission  circuits, 
against  potential  disturbances  due  to  lighting  and 
high-voltage  sources,  will  be  the  subject  of  a  leading 
article  in  the  station-operating  number  of  the  Elec- 
trical World  for  Sept.  9.  The  second  issue  of 
Electrical  Merchandising,  the  new  monthly  magazine 
which  extends  to  the  electrical  trade  the  editorial  serv- 
ice of  the  Electrical  World,  appeared  last  week  under 
date  of  Aug.  15. 
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Chronicle  of  Events 
of  the  Industry  and 
of  Important  Move- 
ments   in    the   Field 


NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


MUNICIPAL  ELECTRICIANS  MEET 

1  wenty-first    Annual    Convention    Held    This   Week 

at  Baltimore — Addresses  by  Dr.  Steinmetz, 

Herbert   A.    Wagner,   and   Others 

On  the  hottest  day  that  Baltimore  has  experienced  in 
a  number  of  years  delegates  of  the  International  Asso- 
ciation of  Municipal  Electricians  began  on  Tuesday  last 
at  the  Royal  Arcanum  Building,  Baltimore,  Md.,  the 
first  day  of  the  association's  twenty-first  annual  con- 
vention. 

Mayor  Preston  was  scheduled  to  make  an  address  of 
welcome,  but  was  unable  to  be  present  and  was  repre- 
sented by  his  secretary,  Robert  E.  Lee.  Dr.  Charles 
P.  Steinmetz,  vice-president  of  the  association,  in  re- 
plying to  Mr.  Lee's  address  spoke  of  how  closely  Balti- 
more was  allied  with  the  history  and  development  of  all 
things  electrical. 

The  opening  exercises  concluded  with  the  address  of 
President  W.  H.  Flandreau  of  Mount  Vernon,  N.  Y. 
Mr.  Flandreau  touched  on  several  points  which  he  con- 
sidered would  be  advantageous  to  the  association,  and 
which,  he  said,  would  be  considered  later  on  by  the  con- 
vention. Among  these  were  the  feasibility  of  concentric 
wiring  and  the  necessity  for  securing  the  best  possible 
material  for  the  construction  of  police  and  fire  alarm 
telegraphs. 

Control  of  "Wireless" 

That  a  grave  problem  confronts  the  government  in 
the  control  of  amateur  housetop  wireless  aerials  was  the 
tenor  of  the  address  of  R.  D.  Duncan,  Jr.,  assistant 
physicist  of  the  Bureau  of  Standards.  Of  the  many 
problems  that  the  amateur  operators  have  created  most 
of  them  have  been  solved.  Every  one  is  cataloged  and 
accounted  for  by  the  government,  but  there  remains  one 
important  difficulty — -how  to  prevent  their  interference 
with  interior  house  wiring  and  with  signal  lines.  That 
problem,  said  Mr.  Duncan,  the  government  experts  have 
not  solved;  in  fact,  have  not  attempted  to  solve,  but 
they  undoubtedly  will  give  it  thorough  research; 

The  necessity  for  a  national  standard  for  all  electric 
wiring  was  urged  in  an  address  by  R.  A.  Smith,  chief 
electrician  of  Norfolk  in  order  that  fires  and  loss  of 
life  from  defective  wiring  might  be  reduced  to  a  mini- 
mum. It  seemed  to  be  the  sense  of  the  convention  that 
the  awarding  of  contracts  for  municipal  electrical  work 
toy  city  officials  more  concerned  in  making  political  ten- 
strikes  than  in  the  safety  and  convenience  of  the  city 
should  be  stopped,  and  all  contractors  compelled  to  fulfill 
certain  requirements. 

Robert  Moran  of  Memphis  told  the  convention  that 
the  adoption  of  the  National  Electrical  Code  in  his  city 
had  proven  a  success,  and  had  the  co-operation  of 
municipal  officials  and  electrical  contractors. 

President  Flandreau  declared  that  the  association 
was  the  logical  organization  to  decide  upon  and  fix  a 
standard,  and  it  is  probable  that  this, will  be  one  of 
the  convention's  most  important  works. 

At  the  reception  tendered  on  Tuesday  evening  to  the 
delegates  by  the  Baltimore  section  of  the  National  Elec- 
tric Light  Association,  Dr.  Steinmetz  pointed  out  that 
the  beginning  of  a  complete  reconstruction  of  American 
ideals  necessary  to  the  retention  of  this  nation's  place 


as  a  world  power  must  be  in  greater  co-operation  be- 
tween industrial  and  municipal  corporations.  Herbert  A. 
Wagner,  president  of  the  N.E.L.A.,  who  followed  Dr. 
Steinmetz,  opened  the  way  for  an  understanding  between 
municipal  and  industrial  corporations  when  he  said,  on 
behalf    of  the  electric  light  association : 

"The  fair  corporation  welcomes  fair  regulation. 
Every  fair  industry  wants  to  co-operate  with  munici- 
palities, and  the  National  Electric  Light  Association 
will  follow  any  co-operative  idea  in  the  interest  of  the 
public."  Moving  pictures  of  the  gas  centenary  pageant 
preceded  the  addresses  and  a  buffet  luncheon  followed. 

The  Wednesday  session  was  opened  by  Dr.  Steinmetz 
with  a  paper  on  "Electric  Power  and  Its  Value  to  a 
Municipality." 


The  technical  program  of  the  convention  was  arranged 
as  follows : 

Tuesday — "Concentric  Wiring,"  by  C.  W.  Abbott, 
Pittsburgh,  Pa.;  "Wireless  Interference  with  Signal 
Lines  and  Interior  Wiring,"  by  W.  J.  Canada,  Bureau 
of  Standards,  Washington,  D.  C. ;'  "The  National  Code 
and  Its  Value  to  Our  Association,"  by  R.  A.  Smith,  Nor- 
folk, Va. ;  "Rubber  Insulation  for  Electrical  Purposes," 
by  Dr.  Whipple,  chief  chemist.  Safety  Wire  &  Cable 
Company. 

Wednesday — "Electric  Power  and  Its  Value  to  a 
Municipality,"  by  Dr.  Charles  P.  Steinmetz,  vice-presi- 
dent of  the  association;  "Modern  Municipal  Electrical 
Plants,"  by  Frank  Dix,  superintendent  municipal  plant. 
Fort  Wayne,  Ind.  Report  of  committee  on  municipal 
lighting;  report  of  committee  on  grounding. 

Thursday — "The  Electrical  Fire  Hazard,"  by  F.  H. 
Moore,  president  Western  Association  Electrical  In- 
spectors; "Street  Signals  and  Traffic  Warnings  in  Con- 
nection with  Fire  Apparatus,"  by  L.  S.  Brach,  New- 
ark, N.  J. ;  "Standardization,"  Engineering  Department 
National  Lamp  Works,  Cleveland,  Ohio;  report  of 
finance  committee;  report  of  executive  committee;  re- 
port of  membership  committee;  "The  Fire  Alarm  Sys- 
tem," by  C.  I.  Diehl,  Harrisburg,  Pa.;  "Police  Signal- 
ing," by  John  W.  Kelly,  Camden,  N.  J. 

Friday — "Standard  Specifications  Covering  the  Con- 
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struction  at  Overhead  Crossings  of  Lines  of  Public 
Utilities  in  Pennsylvania,"  by  Dr.  F.  Herbert  Snov^^, 
chief  of  bureau  of  engineers  Public  Service  Commis- 
sion of  Pennsylvania;  report  of  committee  on  high 
voltage;  report  of  committee  on  national  electrical 
safety  code;  address  by  Dr.  John  Price  Jackson,  com- 
missioner of  labor  and  industry,  Pennsylvania;  report 
of  committee  on  exhibits;  report  of  committee  on  pub- 
licity; report  of  committee  on  electrolysis;  report  of 
committee  on  licensing  electricians;  report  of  commit- 
tee on  standard  construction  of  municipal  signaling  cir- 
cuits. 


New  York  Edison  Company  Rate  Case 

Reopened 

Rates  of  the  "New  York  Edison  Company  are  again 
before  the  Public  Service  Commission  of  the  First  Dis- 
trict for  consideration.  At  a  meeting  of  the  commis- 
sion on  Aug.  23,  Commissioner  Whitney  moved  that 
the  entire  question  be  reopened  and  it  vi^ill  be  brought 
before  the  commission  on  Sept.  7.  This  action  is  the 
result  of  a  petition  filed  M^ith  the  commission  by  Dr. 
Milo  R.  Maltbie,  city  chamberlain,  on  behalf  of  Mayor 
Mitchel.  This  asked  that  the  present  order,  allowing 
the  company  to  charge  until  May  1,  1918,  a  maximum 
of  8  cents  per  kilowatt-hour  be  changed  and  the  limit 
shortened  to  July  1,  1917.  Commissioner  Whitney,  how- 
ever, has  added  to  this  a  motion  that  rates  also  be  con- 
sidered. 

Commissioner  Whitney  stated  that  from  time  to  time 
there  have  been  criticisms  of  the  order  of  the  commis- 
sion and  that  on  various  occasions  consideration  had 
been  given  to  the  matter  of  reopening  the  proceedings  as 
to  the  three-year  limit  and  the  amount  of  the  rate.  He 
added : 

"As  it  would  have  consumed  a  considerable  period  of 
time  to  get  the  data  ready,  including  the  valuation  of 
the  property,  it  was  thought  that  the  commission  could 
consider  the  matter  so  as  to  be  ready  for  a  determina- 
tion either  before  or  at  the  end  of  the  three  years. 

"In  respect  to  the  valuation  it  is  to  be  noted  that,  al- 
though the  original  case  consumed  several  years,  no 
valuation  was  made  by  the  commission  of  the  property 
of  the  company,  a  step  that  would  seem  to  be  necessary 
in  any  rate  case." 

Mayor  Mitchel  says  that  the  earnings  of  the  company 
for  1915  available  for  interest  and  dividends  have  not 
been  decreased  to  the  amount  considered  reasonable  by 
the  majority  of  the  commission  who  voted  in  favor  of 
the  present  order,  which  was  adopted  on  March  16,  1915. 
The  case  affects  also  the  United  Electric  Light  & 
Power  Company. 

The  rate  case  of  the  New  York  Edison  Company  be- 
fore the  commission  had  its  beginning  in  1911.  Hear- 
ings were  held  until  Dec.  9,  1912,  before  Dr.  Maltbie, 
who  was  then  a  member  of  the  commission.  Later  Dr. 
Maltbie  filed  an  opinion  in  the  case  and  hearings  were 
resumed  in  1914.  In  October,  1914,  the  company  asked 
for  a  reopening  of  the  case  and  further  hearings  were 
started.  At  the  meeting  of  the  commission  on  March  5, 
1915,  Commissioner  Cram  moved  that  the  maximum  rate 
be  made  8  cents  per  kilowatt-hour.  Commissioner  Malt- 
bie recommended  a  maximum  of  6y2  cents  per  kilo- 
watt-hour for  lighting  and  general  use  and  of  6  cents 
for  power.  Commissioners  McCall  and  Williams  con- 
curred with  the  suggestion  of  Commissioner  Cram.  The 
order  as  adopted  provides  that  the  maximum  rate,  ex- 
clusive of  the  installation  and  renewal  of  lamps,  shall 
be  8  cents  per  kilowatt-hour,  excepting  for  Kingsbridge 
and  a  section  of  the  Bronx  lying  east  of  the  Bronx 
River. 


Dr.  William  McClellan  Becomes  Dean  of 
Pennsylvania  School  of  Commerce 

Announcement  has  been  made  by  Provost  Smith  of 
the  University  of  Pennsylvania  that  Dr.  William  Mc- 
Clellan, consulting  engineer  of  New  York  City  and 
former  chief  engineer  for  the  New  York  public  service 
commission  for  the  second  district,  has  been  appointed 
dean  of  the  Wharton  School  of  Finance  and  Commerce 
of  the  University  of  Pennsylvania,  one  of  the  principal 
undergraduate  departments,  with  more  than  2000 
students.  Dr.  McClellan  has  been  in  business  for  the 
last  eleven  years  but  previous  to  that  had  spent  a  num- 
ber of  years  in  university  and  preparatory  school  teach- 
ing. 

This  is  the  first  time  that  an  American  university 
has  turned  to  the  business  world  to  fill  such  a  position. 
Provost  Smith  explained,  however,  that  this  did  not 
signify  any  radical  departure  in  the  conduct  of  the 
Wharton  School,  but  that  it  seemed  wise  to  select  a  man 
of  wide  business  experience  for  the  head  of  its  school 
of  finance  and  commerce,  who  was  at  the  same  time  a 
graduate,  holding  degrees  from  three  other  departments 
of  the  university. 

An  Insulator  Support  for  Sulphuric 

Acid  Batteries 

The  Gould  Storage  Battery  Company  of  New  York 
discloses  a  means  for  effectually  stopping  the  passage 
of  leakage  currents  due  to  the  insulating  surfaces  be- 


INSULATOR  SUPPORT  FOR  SULPHURIC  ACIP  BATTERIES 

coming  covered  with  the  sulphuric  acid  used  in  the 
storage  batteries.  In  a  patent  (No.  1,190,766)  as- 
signed to  it  by  Albert  S.  Hubbard,  an  insulator  having 
a  skirt  and  a  receptacle  are  proposed,  in  which  recep- 
tacle, oil  or  other  insulating  medium  is  contained. 


N.  E.  L.  A.  Committee  on  Wiring 

There  will  be  a  meeting  of  the  wiring  committee  of 
the  Commercial  Section  of  the  National  Electric  Light 
Association  on  Sept.  19  in  New  York  City.  The  com- 
mittee desires  to  consider  other  systems  of  wiring  in 
addition  to  the  concentric,  which  hold  forth  any  prom- 
ise of  increasing  the  safety  without  increasing  the  cost, 
or  of  decreasing  the  cost  without  decreasing  the  safety. 
At  least  two  such  systems  have  been  called  to  the  at- 
tention of  the  committee,  and  at  its  meeting  on  Sept.  19 
the  committee  will  consider  what  it  can  do  and  what  the 
central  station  industry  can  do  toward  having  these  sys- 
tems tried  out,  and  then  approved  if  they  shall  be  found 
satisfactory. 

The  committee  also  desires  to  consider  any  other 
methods,  and  would  be  glad  if  those  who  are  interested 
in  such  systems  or  who  have  knowledge  of  them  would 
submit  the  data  that  would  be  necessary  for  the  com- 
mittee to  take  further  action. 

Any  communications  may  be  addressed  to  chairman, 
P.  S.  Hale,  either  at  his  office,  39  Boylston  Street,  Bos- 
ton, or  the  N.  E.  L.  A.  headquarters  in  New  York. 
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PENNSYLVANIA  ELECTRIC 

ASSOCIATION  CONVENTION 

Program  and  Entertainment  Features  of  Ninth  An- 
nual Meeting,  to  Be  Held  at  Eagles  Mere 
Park,  September  5,  6,  7  and  8 

Forest  Inn,  Eagles  Mere  Park,  Pa.,  will  be  the  scene 
of  the  ninth  annual  convention  of  the  Pennsylvania 
Electric  Association  to  be  held  on  Sept.  5,  6,  7  and  8. 
Convention  activities  will  begin  on  Wednesday  morn- 
ing, Sept.  G,  with  an  address  by  President  Stephen  C. 
Pohe,  of  Bloomsburg.  Following  this  address  reports 
will  be  heard  from  the  convention  committees,  execu- 
tive committee,  secretary  and  treasurer,  and  the  com- 
mittees on  by-laws,  membership,  accounting,  and  safety 
and  welfare.  Three  papers  will  be  presented  at  this  ses- 
sion namely:  "Construction  Records  and  Accounts,"  by 
H.  C.  Hopson,  The  Wilkes-Barre  Company;  "Construc- 
tion of  Cost  Accounting,"  by  F.  Heinbokel,  Warren 
Light  &  Power  Company;  "Classification  of  Materials 
and  Supplies,"  by  W.  P.  McArdle,  Duquesne  Light  Com- 
pany. 

Two  papers  will  be  presented  at  the  Thursday  morn- 
ing session,  one  on  "Method  of  Securing  the  Consumer 
Deterred  by  First  Cost  of  Wiring,"  by  E.  C.  Newman  of 
the  West  Penn  Power  Company,  and  the  other  entitled 
"Increased  Use  of  Electric  Ranges  and  Small  Appliances 
in  the  Home,"  by  H.  W.  Reed  of  Altoona.  W.  J.  Nor- 
ton, a  member  of  the  rate  research  committee  of  the 
National  Electric  Light  Association,  the  parent  organi- 
zation, will  address  the  convention  on  "Rate  Research." 
George  B.  Muldaur,  traveling  secretary  of  the  N.  E. 
L.  A.,  will  also  address  this  session.  Reports  will  be 
presented  by  the  committee  on  geographic  sections,  of 
which  E.  D.  Dreyfus  is  chairman,  and  by  the  com- 
mittee on  municipal  street  lighting,  E.  H.  Davis,  chair- 
man. 

Thursday  afternoon's  meeting  will  be  executive  ses- 
sion. In  addition  to  an  address  by  W.  H.  Blood,  Jr., 
chairman  of  N.  E.  L.  A.  safety  code  committee,  on  the 
"National  Safety  Code"  reports  will  be  heard  from  the 
following  committees:  Engineering  committee,  G.  E. 
Wendle,  chairman;  special  committee,  G.  L.  Smith, 
chairman,  and  committee  on  rates,  Henry  Harris,  chair- 
man. 

On  Friday  morning  the  following  papers  will  be 
read:  "Testing  of  Current  and  Potential  Transform- 
ers," by  W.  A.  Fogler,  Philadelphia  Electric  Company; 
"Boiler-Room  Operations,"  by  H.  H.  Wilson,  Harris- 
burg  Light  &  Power  Company;  "Hiring  and  Placing 
Men  Under  Standardized  Working  Conditions,"  by  J. 
F.  Martin  and  H.  N.  Mtiller,  Duquesne  Light  Company; 
"Simplified  Costs  and  Factors  in  Underground  Dis- 
tribution," by  W.  H.  Keating  and  H.  N.  MuUer,  Du- 
quesne Light  Company.  In  the  afternoon  the  program 
will  be  continued  by  a  general  session  in  the  auditorium 
for  the  purpose  of  permitting  a  more  extended  discus- 
sion of  papers  and  topics,  and  for  reporting  and  com- 
menting upon  the  work  of  the  geographic  sections. 

Entertainment  Features 

Many  entertainment  features  have  been  planned,  in- 
cluding a  golf  tournament  for  the  men  and  a  bowling 
and  shuffleboard  tournament  for  ladies.  Each  evening 
immediately  after  dinner  there  will  be  motion  pictures 
on  the  hotel  lawn.  A  reception  to  President  and  Mrs. 
Pohe  is  planned  for  the  evening  of  Sept.  5.  The  en- 
tertainment features  of  the  other  three  evenings  have 
been  arranged  as  follows:  Wednesday  evening,  cafe 
chantant  on  the  beach  lawn;  Thursday  evening,  a 
vaudeville  show  at  the  exhibition  hall  and  on  Friday 
evening  an  informal  musical,  followed  by  dancing. 


Convention  of  Iron  and  Steel  Electrical 
Engineers 

The  tenth  annual  convention  of  the  Association  of 
Iron  &  Steel  Electrical  Engineers  will  be  held  at  the 
Hotel  La  Salle,  Chicago,  from  Sept.  18  to  22.  Arrange- 
ments have  been  made  to  visit  the  power  stations  of 
the  Commonwealth  Edison  Company  on  Tuesday  after- 
noon, Sept.  19,  and  the  following  steel  plants  on  Friday: 
Illinois  Steel  Company  at  Gary  and  South  Chicago, 
American  Sheet  &  Tin  Plate  Company  at  Gary,  Wiscon- 
sin Steel  Company  at  South  Chicago  and  Inland  Steel 
Company  at  Indiana  Harbor.  The  annual  banquet  and 
ball  will  be  held  on  Wednesday  evening. 

The  technical  program  has  been  arranged  as  follows: 

Monday  afternoon — "The  Value  of  Records  to  an 
Operating  Engineer,"  by  Ray  S.  Huey;  "Cost  versus 
Upkeep  of  Direct-Current  Motors,"  by  A.  M.  Mac- 
Cutcheon. 

Tuesday  morning — "Central  Station  Power  for  Steel 
Mills,"  by  the  central  station  power  committee  of  the 
association;  "Design  of  Structures  for  Steel  Mills,"  by 
Charles  A.  Randorf. 

Wednesday — Joint  session  with  American  Institute  of 
Electrical  Engineers.  Morning — "Underground  Dis- 
tribution Systems,"  by  George  J.  Newton ;  "The  Unaflow 
Engine,"  by  W.  Trinks.  Afternoon — "Steel  Conductors 
for  Transmission  Lines,"  by  H.  B.  Dwight;  "The  Ad- 
vantages of  Modern  Types  of  Direct-Current  Ma- 
chines," by  David  Hall. 

Thursday  morning — "Mechanical  and  Electrical  Oper- 
ation of  the  Heroult  Electric  Arc  Furnace,"  by  George 
W.  Richardson;  "Operating  Characteristics  of  an  Elec- 
tric Reversing  Blooming  Mill,"  by  E.  S.  Jefferies. 

Thursday  afternoon — "Control  of  Direct-Current  and 
Alternating-Current  Motors  as  Applied  to  Cranes,"  by 
Paul  Caldwell;  "Portable  Electric  Tools  as  Applied  to 
the  Iron  and  Steel  Industry,"  by  A.  M.  Andresen. 


Self-Regulating  Rotary  Converter 

In  the  usual  rotary  converter  an  ordinary  reactance 
is  connected  in  series  with  the  alternating  current 
mains  in  order  that  the  direct  current  voltage  may  be 
varied.  In  Patent  No.  1,194,138  to  Joseph  L.  Burnham, 
a  dynamo-electric  machine  is  so  arranged  that  it  acts  in 
effect  as  a  reactance  for  the  out-of-phase  component  of 
the  current  supplied  to  the  converter,  but  has  substan- 
tially no  effect  on  the  energy  component  of  the  current. 
The  machine  is  coupled  mechanically  to  the  converter  so 
that  it  may  run  synchronously.    However,  the  field  mem- 


ROTARY    CONVERTER    DESIGNED    TO    BE    SELF-REGULATING 

ber  has  no  magnetizing  windings,  and  is  preferably  pro- 
vided with  polar  projections  which  are  placed  so  as  to 
be  in  line  with  the  component  of  the  field  corresponding 
to  the  wattless  component  of  the  current  flowing  through 
the  windings.  It  will  therefore  be  seen  that  the  alter- 
nating-current supplied  the  rotary  converter  passes 
through  the  windings  of  the  machine,  and  since  these 
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windings  rotate  at  synchronous  speed  they  produce  a 
magnetic  field  by  their  armature  reaction,  which  is  sta- 
tionary in  space.  The  field  varies  in  direction  and  mag- 
nitude with  the  lag  or  lead  and  the  magnitude  of  the 
wattless  component  of  the  current  flowing  through  the 
windings,  and  produces  a  voltage  in  the  windings  which 
is  in  line  with  that  of  the  supply  mains  and  either  bucks 
or  boosts  it  depending  upon  whether  the  current  in  these 
windings  lags  or  leads  the  voltage.  If  the  current  is 
out  of  phase  in  the  windings  of  the  regulating  member 
it  produces  a  magnetic  field  which  is  so  arranged  that 
it  is  in  line  with  the  polar  projections,  otherwise  the 
watt  component  of  current  magnetizes  the  frame  body 
only  through  a  path  of  very  high  reluctance. 


N.E.L.A.  Technical  and  Hydroelectric 

Committee  Chairmen 

The  chairmen  of  the  committees  of  the  technical  and 
hydroelectric  section  of  the  National  Electric  Light 
Association  have  been  announced  as  follows:  Overhead 
lines  and  inductive  interference,  H.  B.  Gear,  Chicago; 
prime  movers,  J.  M.  Graves,  Pittsburgh;  electrical  ap- 
paratus, G.  L.  Knight,  Brooklyn;  meters,  C.  H.  Ingalls, 
Boston;  underground  construction  and  electrolysis,  E. 
B.  Meyer,  Newark;  power  supply  for  electrification  of 
steam  railroads,  Peter  Junkersfeld,  Chicago.  The 
N.E.L.A.  representatives  of  the  national  joint  commit- 
tee on  overhead  and  underground  line  construction  are: 
R.  J.  McClelland,  New  York ;  Thomas  Sproule,  Philadel- 
phia; H.  B.  Gear,  Chicago,  and  A.  L.  Snyder  (alternate), 
Swissvale,  Pa.  The  N.E.L.A.  representatives  on  the 
American  committee  on  electrolysis  are:  L.  L.  Elden, 
Boston;  Philip  Torchio,  New  York,  and  D.  W.  Roper, 
Chicago. 


Electric  Heated  Water  Faucet 

A  very  compact  form  of  water  heater  faucet  is  dis- 
closed in  patent  No,  1,193,445,  issued  to  Ernest  C.  Web- 
ster of  East  Oakland,  Cal.  The  faucet  is  provided  with 
a  valve  having  an  angular  conduit  making  a  right  angle 
bend.     By  its  means  cold  water  can  be  led  out  of  the 


ELECTRIC  WATER  FAUCET  HEATER 

faucet  or  the  cold  water  can  be  made  to  pass  into  an 
annularly  arranged  chamber  having  the  walls  of  carbon 
heated  electrically  by  means  of  a  conduction  current. 
After  passing  through  the  central  annular  chamber,  the 
water  emerges  into  an  outer  heat  insulated  chamber 
leading  to  the  faucet  outlet. 


SOUTHERN  ELECTRICAL 

MEN  DISCUSS  WIRING 

North  Carolina  Electrical  Institute  Holds  Two-Day 

Session    at    Raleigh    Devoted    to    Inspection 

Topics  and  the  National  Electrical  Code 

Electrical  inspectors  of  North  Carolina  held  a  two- 
day  session  in  the  Hou.se  of  Representatives  at  Raleigh 
on  Aug.  9  and  10.  This  was  the  first  meeting  of  the 
kind  ever  held  in  the  state  and  was  inaugurated  by  In- 
surance Commissioner  J.  R.  Young.  In  calling  the 
meeting  to  order  Commissioner  Young  emphasized  the 
importance  of  getting  in  close  touch.  He  spoke  of  light- 
ing methods  from  the  dip  to  the  present  system  of  elec- 
tricity and  showed  that  with  every  step  for  better  light- 
ing there  came  increasing  danger.  Two  important 
things  to  be  done,  he  said,  were  to  eliminate  danger  and 
conserve  power. 

He  spoke  of  the  benefits  of  comparing  notes.  If  you 
have  any  difficulties  ask  the  other  fellow.  He  may  tell 
you  how  he  does  it. 

He  confessed  that  he  knew  nothing  about  electricity 
or  insulation  but  he  said  that  it  was  his  duty  to  inforce 
the  laws.  He  spoke  of  the  inspection  being  carried  out 
by  the  department  and  said  that  he  was  going  to  give 
all  the  help  possible — that  he  was  not  trying  to  create 
any  distrust,  nor  was  the  department  putting  on  any 
airs.  He  said  that  he  was  glad  to  say  that  he  wanted 
their  help  and  that  he  had  their  help. 

After  the  commissioner  had  finished  his  introductory 
remarks,  A.  M.  Schoen,  electrical  engineer,  of  Atlanta, 
made  an  address  on  "What  Can  Be  Accomplished  at 
This  Meeting." 

Some  of  the  benefits  he  enumerated  were  the  devel- 
opment of  co-operation,  the  opportunity  of  discussing 
the  code  and  the  need  of  uniformity  and  arriving  at 
uniform  interpretation. 

He  interestingly  traced  the  development  of  regula- 
tions in  the  electrical  field.  He  spoke  of  the  early  con- 
dition when  light  was  the  only  thing  sought  after  and 
no  thought  was  given  to  safety.  He  traced  the  evolu- 
tion of  the  present  code  in  general  use  throughout  the 
country  which  was  making  for  safety  and  efficiency.  He 
showed  the  value  of  the  code,  the  protection  it  gave  to 
the  contractor  and  the  person  for  whom  construction 
was  done.  If  inspection  is  inf  orced  the  contractor  knows 
what  he  is  doing.  And  he  said  that  he  found  that  the 
contractor  where  he  knew  he  was  going  to  get  a  square 
deal  was  for  inspection. 

Inspection,  he  said,  knocks  out  the  tramp  who  goes 
through  the  country  leaving  a  trail  of  dangerous  work 
behind  him. 

General  discussion  followed  the  address  of  Mr. 
Schoen. 

Among  those  who  took  part  were  John  Fox,  Paul 
Hullfish,  W.  E.  Gehres,  Raymond  Hunt,  R.  J.  Gran- 
thum,  Capt.  Sherwood  Brockwell,  and  Chief  Charles  D. 
Farmer. 

At  the  afternoon  session,  outside  wiring  was  dis- 
cussed, the  discussion  being  led  by  Mr.  Schoen.  Next 
came  a  paper  on  inside  wiring,  by  John  Mangum,  of 
Raleigh,  city  electrician  and  building  inspector.  This 
was  followed  by  a  paper  on  "Conduit  Work,"  by  A.  L. 
Duckett,  electrical  inspector,  Asheville.  C.  S.  Whit- 
aker,  electrical  inspector,  Durham,  then  read  a  paper  on 
"Electrical  Wiring  for  'Movies.'  " 

At  5  o'clock  the  members  of  the  institute  became  the 
guests  of  the  Carolina  Power  &  Light  Company,  and, 
in  automobiles,  were  taken  to  the  substation  of  the 
power  company  at  Method,  the  Raleigh  steam  plant,  the 
Country  Club  and  around  the  city.  They  were  also 
shown,  under  the  direction  of  Mr.  Mangum,  the  wiring 
of  the  "movie"  houses  in  Raleigh. 
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At  the  evening  session  the  following  program  was 
carried  out: 

The  Electrical  Code  of  the  National  Board  of  Un- 
derwriters was  discussed  by  Messrs.  Schoen,  Young  and 
others.     Papers  were  read  as  follows: 

"What  Good  Wiring  Means  to  the  Property  Owner 
and  Occupant,"  by  Capt.  Sherwood  Brockwell,  fire  pre- 
vention expert,  Raleigh. 

"Dangers  From  Outside  Wiring,"  by  A.  M.  Schoen, 
Atlanta. 

Inside  Wiring 

In  discussing  the  subject  of  interior  wiring  John 
Mangum,  city  electrician  said  he  spoke  as  a  result  of 
his  observations  in  Raleigh  where  he  found  much  to 
complain  of.  He  warned  against  portable  lamps  and 
devices  that  are  not  properly  wired,  saying  in  this 
connection : 

"See  to  it  that  no  fans,  or  portable  lamps  are  used 
in  a  building  unless  with  reinforced  cord  which  is  at- 
tached to  fixture  by  attachment  plug.  In  lots  of  cases 
where  portable  lamps  are  used  drop  lights  with  cotton 
covered  lamp  cord  have  been  extended  over  to  beds  so 
as  to  enable  one  to  read  in  bed  with  the  aid  of  the  light. 
The  cord  is  continually  in  use  all  over  the  house — for 
shaving,  reading  in  bed,  looking  under  the  beds.  If  a 
person  reading  in  bed  should  drop  off  to  sleep  this  cot- 
ton covered  lamp  cord  being  old,  the  insulation  partly 
off  it,  may  arc  together  and  cause  a  spark  to  drop  on 
bed,  which  is  liable  to  start  a  fire.  These  lamps  are 
usually  tied  on  the  head  of  the  bed  with  cotton  covered 
string,  which  is  liable  to  break  at  any  time  and  the  heat 
from  the  lamp,  if  it  falls  on  the  bed  or  any  inflammable 
material,  may  cause  it  to  catch  fire.  Therefore,  rein- 
forced cord  and  lamp  guards  should  be  used  on  portables 
of  all  sorts." 


Field  Excitation  with  Negligible 

Temperature  Coefficient 

An  electrical  circuit  in  which  the  field  excitation  is 
maintained  constant  at  constant  potential  and  independ- 
ent of  the  temperature  rise  of  the  machine  is  made  the 
subject  of  patent  No.  1,193,076,  by  Ludwig  Schon,  as- 
signor to  the  Fried  Krupp  Aktiengesellschaft,  of  Essen, 
Germany.  The  essentials  of  the  circuit  appear  to  be 
three  field  windings,  two  of  which  are  in  parallel  and 
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CIRCUIT    FOR    FIELD    EXCITATION 

in  series  with  a  third.  A  rather  formidable  algebraic 
calculation  is  incorporated  in  the  specification,  which  is 
intended  to  indicate  how  the  temperature  coefficients  are 
to  be  related  to  the  resistance  coeflflcients.  A  simplifica- 
tion is  suggested  by  making  the  series  winding  of  a  con- 
stantan-like  material. 


Non-Surging  Windings 

C.  P.  Steinmetz,  of  the  General  Electric  Company,  in 
a  patent  No.  1,194,090,  suggests  an  improvement  over 
the  Creighton  invention  whereby  disastrous  resonating 
voltages  are  prevented  from  being  built  up  in  electrical 
windings.  In  order  to  protect  the  windings  the  coils  are 
assembled  into  groups  as  heretofore,  but  with  unequal 


COILS  GROUPED  TO  PREVENT  SURGING 

numbers  of  coils  per  group  instead  of  equal  numbers  of 
coils  per  group,  as  has  been  the  common  practice,  and 
preferably  each  two  adjacent  groups  are  composed  of 
different  numbers  of  coils.  This  arrangement,  whereby 
each  two  adjacent  groups  have  materially  different  natu- 
ral periods  provides  for  damping  or  restraining  by  in- 
terference the  oscillation  of  each  group,  whether  the 
resonating  frequency  is  produced  therein  or  transmitted 
thereto  over  another  group  by  a  continued  application 
of  the  frequency  from  outside  the  resonating  group. 


N.  E.  L.  A.  Accounting  Committees 

J.  L.  Bailey  of  Baltimore,  chairman  of  the  Account- 
ing Section  of  the  National  Electric  Light  Association, 
has  made  the  following  appointments  of  chairmen  of 
standing  committees  which  have  been  indorsed  by  the 
executive  committee:  Classification  of  accounts,  Wil- 
liam Schmidt,  Jr.,  Consolidated  Gas,  Electric  Light  & 
Power  Company,  Baltimore;  form  of  annual  report  to 
commissions,  George  M.  Moore,  United  Electric  Light 
&  Power  Company,  New  York  City;  customers'  records 
and  billing  methods,  E.  J.  Fowler,  Commonwealth  Edi- 
son Company,  Chicago ;  cost  accounting  and  statistics, 
C.  L.  Campbell,  United  Electric  Light  &  Water  Com- 
pany, Waterbury,  Conn. ;  merchandise  accounting,  L.  T. 
Coleman,  United  Electric  Light  &  Power  Company,  New 
York  City;  stores  inventory  methods,  W.  E.  Long,  Phila- 
delphia Electric  Company;  purchasing  and  storeroom 
accounting,  K.  C.  Campbell,  Detroit  Edison  Company; 
accounting  efficiency,  D.  M.  Speed,  San  Joaquin  Light  & 
Power  Company,  Fresno,  Cal. ;  accounting  education, 
Alex  Holme,  New  York  Edison  Company;  accounting 
service  to  small  companies  and  monthly  bulletin,  Fred- 
erick Schmitt,  New  York  Edison  Company;  commission 
accounting  rulings,  Edwin  D.  Dreyfus,  West  Penn  Trac- 
tion Company,  Pittsburgh;  membership,  T.  F.  Wick- 
ham,  Cincinnati  Gas  &  Electric  Company. 
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FIXATION  OF  NITROGEN 

AND  WATER  POWER 

Presidents  of  the  American  Electrochemical  Society 

Recommend     Investigation     of     the     Various 

Methods  of  Producing  Nitrogen  and  the 

Development  of  Water  Power 

Inasmuch  as  the  utilization  of  atmospheric  or  other 
sources  of  nitrogen  to  supplant  Chilean  nitrate  in  this 
country  for  the  manufacture  of  explosives  and  as  a 
source  of  fixed  nitrogen  for  fertilizers,  is  in  many  re- 
spects an  electrochemical  problem,  Committee  on  Pub- 
lic Relations  of  the  American  Electrochemical  Society 
constituted  of  the  president  and  past  presidents  of  the 
society,  has  issued  the  following  statements  and  recom- 
mendations : 

1.  We  urge  upon  this  government  the  necessity  of 
providing  at  once  eighteen  months'  supply,  on  a  war 
basis,  of  Chilean  nitrate,  using  government  ships  if 
necessary,  this  reserve  to  be  stored  at  various  strategic 
points. 

2.  Almost  all  of  those  who  have  intimate  knowledge 
of  the  practical  working  of  nitrogen  processes  are  in 
one  way  or  another  associated  with  some  particular 
process  and  we  know  of  no  experts  who  could  be  con- 
sidered as  having  a  strictly  unbiased  mind  on  the  sub- 
ject. As  the  government  should  be  in  possession  of 
accurate  confidential  information  regarding  present 
developments  in  each  of  the  processes  proposed  to  date 
in  order  to  be  able  to  act  wisely  and  promptly  in  case 
of  sudden  emergency,  we  add  our  endorsement  to  the 
recommendation  already  made  by  the  Naval  Consulting 
Board  and  others  that  a  small  committee  of  appointees 
by  the  President  be  delegated  to  visit  each  of  those 
groups  of  men  who  control  these  processes  and  who 
have  already  intimated  their  willingness  to  furnish 
proper  representatives  of  the  government  with  full  con- 
fidential data. 

Opposed  TO  Government  Subsidy 

3.  As  we  confidently  hope  that  this  country  may  never 
be  involved  in  war,  while  thoroughly  believing  it  should 
be  prepared  for  immediate  defense,  it  should  be  re- 
membered that  the  great  peace  use  of  fixed  nitrogen  is 
as  a  plant  food,  and  it  is  therefore  desirable  that  pri- 
vate interests  be  allowed  to  develop  the  best  and  cheap- 
est process  on  a  peace  basis  without  either  government 
aid  or  government  hindrance  unless  equally  applied  to 
all  comers.  We  are  therefore  opposed  to  a  government 
subsidy  to  any  particular  process  at  the  present  time  or 
the  immediate  construction  of  a  government  plant  work- 
ing any  particular  process.  All  of  the  processes  can 
apparently  be  greatly  improved  and  the  evolution  of 
the  best  process  will  proceed  more  rapidly  than  under 
the  artificial  stimulation  which  government  backing 
would  give  to  any  single  process.  The  purchase  of  a 
suitable  supply  of  Chilean  nitrate  and  the  possession  of 
information  upon  which  to  base  an  emergency  decision 
advocated  above  will  serve  the  purpose  of  military  ex- 
pediency without  discouraging  private  initiative.  We 
are,  however,  in  favor  of  a  liberal  water  power  policy 
as  the  question  of  the  cost  of  power  is  vital  to  several 
of  the  processes.  We  believe  it  is  in  the  highest  de- 
gree conserving  resources  to  make  use  of  the  otherwise 
wasting  water  power  which  can  be  conserved  in  no 
other  way,  and  thereby  preserving  other  sources  of 
power,  as  coal,  gas,  and  oil. 

4.  The  processes  to  be  considered  may  be  classified 
into  those  which  produce  nitric  acid  by  direct  union  of 
the  nitrogen  and  oxygen  of  the  air,  such  as  the  Birke- 
land-Eyde  and  the  Pauling  processes;  those  which  pro- 
duce ammonia  by  direct  union  of  nitrogen  and  hydro- 


gen, such  as  the  Haber  process;  those  which  fix  nitro- 
gen in  a  complex  compound  such  as  the  cyanamid  proc- 
ess; and  the  action  of  nitrogen  fixing  bacteria  in  natu- 
ral fertilization;  and  finally  natural  sources  of  fixed 
nitrogen,  the  only  one  of  which  is  of  sufficient  magni- 
tude to  warrant  consideration  is  by-product  ammonia  de- 
rived from  the  distillation  of  coal.  All  of  these  except 
the  arc  processes  produce  ammonia,  and  as  this  and  not 
nitric  acid  is  the  chief  desideratum  for  fertilizer  pur- 
poses, there  is  not  sufficient  commercial  incentive  for 
the  carrying  of  these  ammonias  of  varying  degree  of 
purity  through  to  the  nitric  acid  required  in  the  manu- 
facture of  explosives.  All  of  the  processes  except  that 
involving  the  use  of  bacteria  have  more  or  less  active 
exponents  in  this  country.  We  therefore  urge  that  the 
research  facilities  of  the  government  be  concentrated 
upon  these  two  points:  The  oxidation  of  ammonia  and 
the  modus  operandi  of  nitrogen  fixing  bacteria.  This 
could  be  done  with  the  aid  of  some  of  the  government 
departments.  Thus  the  Bureau  of  Mines  should  be  able 
to  investigate  the  oxidation  of  ammonia  while  the  fix- 
ation of  nitrogen  by  bacteria  might  be  well  studied  by 
the  Bureau  of  Soils. 

The  statement  is  signed  by  Francis  A.  J.  FitzGerald, 
E.  C.  Acheson,  Lawrence  Addicks,  L.  H.  Baekeland,  W. 
D.  Bancroft,  Charles  F.  Burgess,  Henry  S.  Carhart, 
Carl  Hering,  F.  A.  Lidbury,  William  H.  Walker,  and 
W.  R.  Whitney. 


Rectifier  for  X-Ray  Work 

Clarence  E.  Rohrer,  in  a  patent,  No.  1,194,071,  states 
that  it  has  heretofore  been  customary  to  select  a  small 
fraction  of  each  wave,  usually  the  crest  of  the  wave  of 
?  given  polarity  of  each  and  every  cycle  of  an  alternat- 
ing, high  potential  current  and  to  entirely  discard  all 
waves  of  the  opposite  polarity  without  rectifying  any 
part  of  the  alternating-current.  By  this  means  a  very 
small  percentage  of  the  entire  current  is  employed  for 
useful  purposes.  The  inventor  proposes  making  the  en- 
tire cycle  available  for  X-ray  purposes  by  rectifying 
selected  wave  cycles  only  so  as  to  produce  a  spacing  of 
the  unidirectional  current  impulses.  It  is  claimed  that 
this  spacing  of  the  impulses  produces  better  X-ray  ef- 


MACHINE    FOR    RECTIFICATION    OF    SELECTED    WAVES    FOR    X-RAY 
PURPOSES 

fects  than  when  every  cycle  is  rectified  and  appropri- 
ated. The  elimination  of  certain  of  the  periodic  cycles 
from  the  tube  contributes  to  prevent  rapid  accumula- 
tion of  excessive  heat  which  is  transferred  to  the  glass 
and  liable  to  cause  it  to  crack  and  break  asunder  and 
thus  destroy  the  tube. 
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EfBcient  Employees  Are  an  Element  in  Costs 

Public  Utilities  Have  Been  Helped  by  the  Co-operation  of  Their  Working  Forces  Since  the 

Beginning  of  the  European  War,  Says  S.  J.  Dill 

Efficiency  of  public  utility  service  has  been  put  to  a  severe  test  by  the  growing  demands  arising 
from  the  European  war.  S.  J.  Dill,  vice-president  of  the  United  Gas  &  Electric  Engineering  Corpo- 
ration, states  to  the  ELECTRICAL  World  that  employees  have  co-operated  loyally  in  the  efforts  to  per- 
fect the  service.  As  this  corporation  supervises  the  operation  of  twenty-six  utility  properties  serving 
253  cities,  villages  and  towns  and  earning  $30,000,000  gross  a  year,  the  extent  of  its  individual  inter- 
est in  economical  pi-oduction  and  careful  conduct  on  the  part  of  employees  toward  the  public  is  ap- 
parent. If  the  value  of  efficiency  in  all  of  the  departments  could  be  calculated  as  a  known  percentage 
xipon  so  large  a  volume  of  gross  business  the  result  would  undoubtedly  be  a  striking  lesson.  Efficiericy 
is  measured  in  physical  accomplishment  and  also  in  the  maintenance  of  wholesome' public  relations. 


Eleventh  in  a  Series  of  "Talks  in  the  Industry" 
By  Frederic  Nicholas 


4  4  YT"  FFICIENCY  in  the  employee  of  a  public  utility 
H  company,"  said  Mr.  Dill,  "consists  of  loyalty, 
co-operation  and  responsibility — loyalty  to  the 
company,  co-operation  in  the  aims  of  its  management 
and  a  willingness  to  assume  responsibility  in  his  acts 
and  his  manner  of  treating  the  public. 
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Charts  Are  Almost  Indispensable  in  the  Creation 
of  the  Necessary  Feeling  of  Personal  Responsi- 
bility and   Efficiency 


"For  ten  years  public  utility  companies  of  which  I 
have  knowledge  have  endeavored  to  increase  the  effi- 
ciency of  their  employees  in  all  departments,  because 
they  realized  that  they  must  do  so  in  order  that  the 
public  might  depend  upon  prompt  and  uninterrupted 
service.     But  the  movement  toward  efficiency  has  re- 
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Efficiency  Should  Be  as  Clearly  Defined  for  the  Office  and  Execu- 
tive Departments  as  for  the  Man  Who  Is  Responsible  for  the 
Generation  of  Energy  in  the  Power  Station 
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reived  a  new  and  strong  impetus  from  the  European 
war.  Shortly  after  the  beginning  of  the  conflict  abroad 
the  managers  of  the  utility  companies  throughout  the 
United  States  decided  that  it  would  be  necessary  to 
use  every  effort  to  produce  economy  in  the  use  of  ma- 
terials and  increased  efficiencies  on  the  part  of  em- 
ployees. Much  anxiety  was  caused  by  the  fear  at  that 
time  that  it  would  be  difficult  to  obtain  capital  for  im- 
provements and  extensions,  as  it  was  evident  that  the 
market  for  securities  in  Europe,  upon  which  so  many 
of  these  companies  had  relied,  would  be  limited,  if  not 
entirely  closed. 

"Those  who  were  in  charge  of  the  operations  there- 
fore conferred  with  employees  in  the  several  depart- 
ments with  the  object  of  effecting  economies  and  in- 
creasing efficiencies.  It  is  gratifying  to  find  that  in 
general  the  employees,  from  that  time  to  the  present, 
have  been  responsive  and  very  willing  to  give  loyal 
support  and  co-operation.  In  consequence  of  this  the 
public  has  received  better  service  in  many  respects 
than  it  has  ever  had  before. 

Relative  Efficiency  High 

"The  relative  efficiency  of  the  average  public  utility 
employee  ought  to  be  and  is  much  greater  than  that 
found  in  many  other  lines  of  industrial  or  commercial 
activity.  One  reason  for  this  is  that  as  the  utility  is 
the  only  source  of  the  supply  of  electricity,  gas  or  elec- 
tric railway  service  in  the  community  any  defects  which 
develop  are  observed  immediately.  Criticisms  from 
customers  are  placed  before  employees,  and  we  find 
that  our  men  are  usually  very  ready  to  act  on  sugges- 
tions for  the  betterment  of  the  service. 

"As  a  matter  of  fact  the  standing  of  the  company  in 
the  community  is  usually  based  more  upon  the  manner 
in  which  the  employees  treat  the  public  than  upon  the 
precise  quality  of  technical  service  which  is  rendered. 
It  is  therefore  of  the  highest  importance  that  deference 
and  respect  should  be  shown  to  the  public  at  all  times 
by  all  employees  and  that  efficiency  should  be  as  clearly 
defined  for  the  office  and  executive  departments  as  for 
the  man  who  is  responsible  for  the  generation  of  energy 
in  the  power  station. 

"Our  experience  shows  that  efficiency  is  steadily 
promoted  by  meetings  of  the  managers  and  heads  of 
departments  of  operating  companies.  Such  meetings 
should  be  held  weekly  in  order  that  all  matters  which 
improve  operation  and  service  may  receive  prompt  atten- 
tion. In  their  daily  work  many  employees  may  note 
some  deficiency  in  operation  and  if  they  are  encouraged 
to  report  it  to  the  head  of  their  department  they  are 
usually  willing  to  do  so.  Through  this  attitude  on  the 
part  of  the  men  and  of  those  who  are  in  direct  daily 
contact  with  them  the  weekly  meeting  in  the  manager's 
office  will  frequently  receive  valuable  suggestions. 

Technical  Journals  in  the  Homes 

"A  practice  which  we  have  shown  to  be  helpful  is 
that  of  sending  the  technical  journals  to  employees  at 
their  homes.  I  find  that  a  more  careful  reading  takes 
place  in  the  home  than  when  the  journals  are  sent  to 
the  offices.  Others  in  the  household  also  become  inter- 
ested and  call  attention  to  articles  which  are  of  par- 
ticular interest  to  the  member  of  the  family  who  is  a 
worker  in  the  utility  company. 

"Where  holding  companies  have  the  control  they  con- 
tribute largely  to  the  efficiency  of  the  average  public 
utility.  The  supervision  of  operation  of  a  number  of 
properties  by  one  central  company  means  the  employ- 
ment of  specialized  engineers  and  trained  men  in  the 
general  office,  whose  advice,  assistance  and  broad  experi- 
ence are  of  constant  value  to  managers  and  superin- 
tendents of  the  subsidiaries.     Comparisons  which  the 


holding  company  is  able  to  make  between  the  results 
of  various  properties  in  different  but  comparable  locali- 
ties are  a  check  and  inspiration  for  local  managers  and 
do  much  to  stimulate  efficiency. 

"I  regard  the  bulletins  which  are  now  issued  gen- 
erally by  holding  companies  and  the  large  separate 
operating  properties  as  instruments  of  much  value  in 
the  promotion  of  efficiency  and  better  service.  It  is 
evident  that  such  bulletins  are  highly  appreciated  by 
employees  and  the  comparisons  and  examples  which 
they  give  do  create  a  spirit  of  friendly  rivalry  and  a 
desire  for  better  efficiency  which  helps  both  men  and 
and  company. 

Personal  Touch  Promotes  Efficiency 

"My  individual  experience  shows  that  the  best  means 
of  promoting  efficiency  is  the  personal  touch  between 
the  management  and  heads  of  the  various  departments 
and  the  employees.  It  is  through  such  a  personal  con- 
nection that  every  individual  will  learn  best  to  feel 
that  the  part  which  he  takes  in  the  operation  of  the 
company  is  important  and  that  successful  results  require 
that  he  shall  be  on  the  job  at  all  times. 

"Charts  are  almost  indispensable  in  the  creation  of 
this  necessary  feeling  of  personal  responsibility  and 
efficiency.  These  may  show  easily  the  efficiency  of  each 
department  of  operation  as  compared  with  a  previous 
period  and  whether  the  efficiency  is  increasing  or  de- 
creasing. Constant  supervision  and  encouragement 
show  the  individual  his  part  in  the  record,  sustain  his 
interest  and  lead  him  to  feel  that  any  improvement 
which  he  makes  will  be  fully  appreciated  by  his  prin- 
cipals. Such  a  policy  is  a  direct  help  to  the  heads  of 
departments  as  well  as  to  the  firemen,  meter-readers 
and  other  employees  whose  total  work  means  so  much 
to  the  ultimate  position  and  strength  of  the  company." 


Overload  Flicker  Devices 

A  number  of  inventors  have  been  engaged  in  devising 
flicker  producing  devices  as  a  check  for  consumers  dis- 
posed to  exceed  a  current  maximum  over  that  called  for 
by  their  flat  rate.     Thus,  Samuel  E.  Doane,  in  Patent 


PATENT   NO.    1,194,281,   S.   E.   DOANE,  CIRCUIT-CONTROLLING 
DEVICE 

No.  1,194,281,  and  William  L.  Kubach  and  Evan  J.  Ed- 
wards in  Patent  No.  1,194,194,  provide  analogous  de- 
vices for  the  same  end  in  view.  In  both  cases  a  series 
electromagnet  is  employed,  which  on  a  given  overload 
serves  to  attract  an  armature  intermittently  rupturing 
the  circuit.  To  render  the  device  conveniently  insert- 
able  in  an  electric  circuit,  it  is  preferred  to  provide  the 


PATENT   NO.   l,194,li.4,   W.   L.   KUBACH   AND  E.   J.  EDWARDS, 
CIRCUIT-CONTROLLING  DEVICE 

casing  with  the  familiar  screw  case  so  that  it  can  be 
inserted  in  the  ordinary  incandescent  lamp  socket.  The 
armature  on  operation  strikes  a  quick  hammer  blow 
opening  the  circuit,  but  various  retarding  means  are 
employed,  such  as  a  dash  pot  with  a  ball  valve,  to  con- 
trol the  closing  of  the  same  so  as  to  cause  a  distinctive 
flicker. 
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Flood  Lighting  the  World's  Tallest  Building 

Equipment  for  Illuminating  the  792 -ft.  Woolworth  Tower,  New  York  City,  by  550  Projectors- 
Methods  of  Mounting  Units — Control  of  Circuits  by  Automatic  Dimmers 

By  H.  H.  Magdsick 


THE  Woolworth  Tower  in  New  York  City  was  the 
first  large  structure  to  be  displayed  in  its  entirety 
by  light  from  a  permanent  installation  of  concealed 
projectors  with  incandescent  lamps.  The  system  designed 
for  the  illumination  of  the  exterior  has  now  been  in 
operation  for  a  sufficient  period  to  convince  the  man- 
agement  of   the   building   that    the    form   of   lighting 
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ONE   OF    THE   FLOOD   LAMP   PROJECTORS,    AND   CURVES    SHOWING 
DISTRIBUTION  OF  CANDLE-POWER  IN  BEAM 

chosen  was  not  alone  a  pleasing  innovation  with  a 
strong  initial  appeal,  but  is  also  most  satisfactory  and 
valuable  as  a  permanent  means  of  advertising. 

Architectural  Features 

The  Woolworth  Building  is  unique  among  the  world's 
commercial  structures  both  in  its  towering  height  and 
in  the  beauty  of  its  Gothic  lines.  Buttresses,  tourelles 
and  a  wealth  of  intricate  detail  supplement  the  vertical 
lines  which  form  the  main  architectural  feature. 
Touches  of  buff,  green,  red,  blue  and  gold  are  com- 
bined with  the  cream  surface  of  the  glazed  terra  cotta 
with  surpassing  artistry.  The  Tower  proper  measures 
86  ft.  by  84  ft.  at  its  base  and  rises  407  ft.,  or  thirty- 


one  stories,  above  the  main  building,  and  792  ft.,  or| 
sixty  stories,  above  the  pavement.  ' 

Reasons  for  Lighting  the  Tower 

Although  as  the  outstanding  landmark  of  the  city,  the 
Tower  by  day  shares  attention  with  many  other  sights; 
at  night  its  publicity  potentialities  were  formerly 
largely  lost  in  the  darkness.  It  was  realized,  therefore, 
that  if  the  structure  could  be  displayed  against  the 
black  sky  in  a  manner  in  keeping  with  its  dignity  and 
beauty,  it  would  form  an  invaluable  advertisement  for 
the  building  itself  and  the  national  institution  for 
which  the  name  "Woolworth"  stands.  The  use  of  ex- 
posed light  sources  outlining  certain  parts  had  been  at- 
tempted on  special  occasions  but  was  found  unsatisfac- 
tory. Among  the  several  suggestions  for  a  permanent 
lighting  system,  that  made  by  the  engineering  depart- 
ment of  the  National  Lamp  Works  was  selected.  This 
plan  had  for  its  object  the  flooding  of  the  Tower  with 
light  from  concealed  sources  in  a  manner  which,  while 
compelling  attention,  would  preserve  the  detail  of  the 
surfaces  in  its  natural  appearance  and  not  detract  from 
the  beauty  of  the  structure. 

Some  of  the  Conditions  to  be  Met 

The  solution  of  the  Woolworth  Tower  problem  was 
governed  by  several  limitations.  There  was  no  satis- 
factory permanent  equipment  on  the  market  and  the 
limited  time  available  made  it  necessary  to  make  the 
specifications  such  that  existing  dies,  tools  or  parts 
could  be  used.  It  was  required  to  mount  all  projectors 
in  a  few  restricted  locations  on  the  building  itself. 
Some  of  these  points  were  as  much  as  250  ft.  from  the 
surfaces  toward  which  the  light  from  the  units  were 
to  be  directed;  in  other  locations  the  beams  were  re- 
quired to  graze  surfaces  only  a  few  feet  away. 

Specular  reflection  from  the  glazed  terra  cotta  fur- 
ther complicated  the  matter.     From  the  night  view  of 
the  completed  installation  it  is  apparent  that  for  the  , 
illumination  of  most  parts  of  the  Tower  it  was  neces-  i 
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ary  to  direct  the  light  from  different  angles  in  order 
D  cover  all  surfaces.  It  was  desired  also  to  have  the 
earns  of  several  projectors  on  every  part  of  the  sur- 
ace,  so  as  to  eliminate  striations  and  minimize  the 
ffect  of  any  outage  of  individual  lamps.  These  condi- 
lons  demanded  a  large  number  of  projectors  which 
hould  be  adjustable  as  to  spread  of  beam,  light  in 
'eight,  compact,  readily  installed,  weatherproof,  effi- 
ient  and  inexpensive. 

The  Projector  Units  Used 

A  flood  lamp  unit  employing  a  250-watt  concentrated- 
lament  Mazda  type  C  flood-lighting  lamp  was  there- 
3re  designed.  The  usual  practice  where  a  concentrated 
eam  is  required  has  been  to  use  a  parabolic  reflector 
'ith  the  lamp  placed  out  of  focus  to  obtain  a  greater 
pread.  A  unit  of  this  kind  could  not  give  the  desired 
ange  of  adjustment  or  uniformity  of  beam  for  this 
pplication.  Furthermore,  an  unmodified  parabola 
'ould  be  inefficient,  since  with  a  lamp  of  this  size  the 
iameter  would  increase  rapidly  and  limit  the  depth 
3  greatly  that  the  reflector  would  intercept  but  a  small 
ercentage  of  the  total  light  from  the  lamp.  For  this 
istallation  the  reflector  was  made  spherical  near  the 
ase  so  that  the  light  source  could  be  placed  well  back. 
1  this  manner  a  unit  of  short  focal  length,  relatively 
eep,  and  therefore  efficient,  was  obtained.  The  con- 
)ur  of  the  reflecting  surface  was  laid  out  so  as  to  sc- 
are the  required  range  of  distribution,  as  indicated  in 
le  curves  accompanying  the  illustration  of  the  lamp 
nit  on  the  page  opposite. 

It  was  realized  that  a  polished  metal  surface  in  a 
entilated  housing  would  not  retain  its  efficiency  in  the 
lit  atmosphere,  where  fumes  from  stacks  were  also 
resent.  Tests  showed  that  repolishing  or  replating 
ould  be  necessary  at  frequent  intervals.  A  mirrored 
lass  reflector  was  desired  in  order  to  secure  both  the 
ighest  efficiency  and  permanency,  but  it  became  neces- 
iry  for  the  manufacturer  to  develop  a  new  backing  to 
ithstand  the  high  temperatures  of  a  compact  pro- 
jctor.  This  was  successfully  accomplished.  Silvered 
letal  reflectors  were  installed  temporarily  until  the 
lass  could  be  obtained,  and  their  rapid  deterioration 
)on  proved  the  wisdom  of  providing  the  glass  units. 
;  will  be  noted  that  one-half  of  the  total  light  flux 
enerated  by  the  lamp  is  secured  within  Lhe  zone  10 
eg.  on  each  side  of  the  center.  When  the  reflector  is 
aclosed  in  the  housing,  10  per  cent  of  this  flux  is  lost. 

Methods  of  Mounting  Projectors 

To  the  reflector  is  fastened  a  socket  by  means  of  a 
amp  strap,  allowing  the  position  of  the  lamp  to  be  ad- 
isted  over  the  desired  range.  Spring  clips  attached  to 
le  housing  engage  the  edge  of  the  reflector  and  hold 
le  socket,  lamp,  and  reflector  rigidly.  The  housing  is 
f  brass  with  hinged  cover  of  special  heat  resisting 
lass.  At  the  back  is  a  bronze  casting  tapped  to  screw 
)  a  y2-in.  conduit.  The  housing  is  amply  ventilated. 
;  is  enameled  to  conform  to  the  terra  cotta  surface  of 
le  building  so  that  the  few  units  not  entirely  concealed 
re  rendered  inconspicuous.  The  complete  projector 
leasures  only  IOV2  in.  in  depth,  its  greatest  diameter 
1  12  in.  and  its  weight  is  about  7  lb. 

Five  hundred  and  fifty  of  these  projectors  are  em- 
loyed  in  lighting  the  Tower.  They  are  so  distributed 
3  to  secure  an  increasing  intensity  with  each  higher 
iction,  beginning  with  %-watt  per  square  foot  for  the 
>wer  levels  and  increasing  to  four  times  this  value, 
or  lighting  the  first  thirteen  stories  from  the  thir- 
eth  to  the  forty-third  floor,  the  units  were  mounted  on 
le  roof  of  the  main  building,  or  attached  within  a  few 
5et  of  the  Tower  at  this  level  at  the  front.  For  the 
igher  sections,  the  projectors  were   directed   upward 


from  the  balconies  at  the  forty-third  and  forty-eighth 
floors,  from  the  base  of  the  mansard  at  the  fifty-third, 
from  the  turelles  and  the  ob.servation  balcony.  It  also 
became  necessary  to  provide  a  few  units  directed  down- 
ward from  the  forty-third  floor  balcony,  until  such  time 
as  a  balcony  can  be  placed  at  the  base  of  the  Tower  on 
the  front  of  the  building.  The  projectors  are  self-con- 
tained and  are  supported  by  the  conduit  to  which  they 
are  screwed.  This  feature  greatly  simplified  the  instal- 
lation and  allowed  maximum  flexibility  in  adjusting  the 
direction  of  the  beam  by  merely  bending  the  conduit. 

The  main  architectural  features  of  the  mansard  ex- 
tending from  the  fifty-third  to  fifty-seventh  floors,  the 


THE   SIXTY-STORY   WOOLWORTH    TOWER,    NEW   YORK    CITY,    AS   IT 
APPEARS   FLOODLIGHTED 
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observation  balcony  at  the  fifty-eighth,  and  the  hintern 
structures  from  the  fifty-ninth  and  sixtieth  fioors,  are 
covered  with  gold  leaf.  By  placing  projectors  properly, 
it  was  possible  to  obtain  direct  reflection  from  these 
surfaces  at  various  angles  and  thus  add  life  and  sparkle 
to  the  spectacle.  In  this  setting  twelve  1000-watt 
lamps  were  placed  within  each  of  the  two  lanterns  or 
crows'  nests.  The  open  panels  were  enclosed  with  a 
crystal  diffusing  glass  known  as  "No.  12  Deflex,"  which 
transmits  the  maximum  candle-power  at  angles  near 
the  perpendicular,  with  the  result  that  the  highest  in- 
tensity of  light  is  observed  at  great  distances  where 
the  details  of  the  structure  would  in  any  event  be  lost, 
while  at  a  nearer  view  and  lower  angle,  the  intensity  is 
reduced  so  as  not  to  obliterate  the  setting. 

Automatic  Dimming  Equipment 

To  hold  attention  and  add  variety  without  sacrificing 
dignity,  it  was  decided  to  provide  automatic  dimming 
and  special  apparatus  was  designed  for  this  purpose. 
By  its  use  the  intensity  of  the  twenty-four  1000-watt 
lamps  in  the  lanterns  can  be  continually  changed  with 
a  succession  of  peaks  of  varying  intensity.  The  com.- 
plete  cycle  was  made  sufficiently  long  to  avoid  the  effect 


of  regularity.  At  the  point  of  lowest  intensity,  the 
lantern  panels  show  a  warm  reddish  glow  no  brighter 
than  the  adjacent  gilded  surfaces.  At  the  maximum, 
they  flare  to  a  bright  white  light  of  fifty  times  this  in- 
tensity. Forty  resistance  steps  are  provided,  the  first 
twenty  of  3  volts  each  and  the  others  of  IVij  volts.  The 
motor  at  the  top  of  the  panel  drives  a  worm  which  car- 
ries the  brushes  over  the  contacts  at  a  rate  to  cover 
the  entire  range  of  intensity  in  ten  seconds.  This  mo- 
tor is  started,  stopped  and  reversed  by  the  timer  located 
near  the  lower  edge  of  the  panel  and  driven  at  constant 
speed  by  the  smaller  motor.  The  variation  in  the  can- 
dle-power of  the  lamps  is  altered  as  desired  by  chang- 
ing the  timer  segments. 

The  difficult  construction  work  involved  in  this  in- 
stallation was  performed  entirely  by  the  electrical  staff 
of  the  building  under  the  direction  of  the  chief  engi- 
neer. More  than  50,000  ft.  of  conduit  of  Va-in.  to  3-in. 
diameter,  16,400  ft.  of  500,000-c.m.  cable  and  50,000 
ft.  of  No.  14  duplex  wire  were  required.  The  magni- 
tude of  the  undertaking  is  indicated  by  the  fact  that 
more  light  is  employed  for  the  illumination  of  this 
tower  than  is  usually  provided  for  the  streets  of  a  city 
of  25,000  inhabitants. 


Experience  w^ith  Electric  Heating  of  Dwellings 


Figures  from  Installation  of  Water  and  Oil  Circulating  Systems  Tried  at  Seattle 
Outlook  for  Electric  House  Heating  as  an  Off -Peak  Load 
Where  Cheap  Waterpower  Is  Available 


-The 


By  J.  D.  Ross 

Superintendent    of    Lighting,    City    of 


Seattle,   Wash. 


SEATTLE  is  surrounded  by  waterpowers  which  per- 
mit the  economical  generation  of  electrical  energy. 
With  a  view  to  studying  the  possibility  of  the  heat- 
ing of  dwellings  by  such  low-price  energy,  the  writer, 
about  four  years  ago,  began  a  series  of  experiments  on 
electric  heating  of  houses. 

In  order  to  make  electric  heating  an  off-peak  load, 
some  heat  storage  is  necessary.  Electric  heaters  adapt 
themselves  to  hot  water,  steam,  hot-air,  or  direct  heat- 
ing, or  to  any  combination  of  these  methods.  In  order 
to  test  the  possibilities  of  electric  heat,  experiments 
were  made  with  almost  every  type. 

Electric  Heating  as  an  Auxiliary  to  Coal 

The  first  of  these  installations  was  in  a  cottage  at 
1119  Grand  Avenue,  Seattle,  and  included  equipment 
totalling  6100  watts.  Later,  at  802  Thirty-third  Ave- 
nue an  electric  water  heater  was  installed  to  work  in 
conjunction  with  the  boiler  of  the  hot-water  heating 
system.  In  the  coldest  weather  both  electric  and  coal 
heaters  were  used  while  in  mild  weather  the  electric  coil 
alone  was  used.  This  scheme  of  using  electric  heat  with 
coal  as  an  auxiliary  has  some  advantage  over  the  use 
of  either  alone.  The  electric  heaters  need  be  only  half 
the  capacity  they  would  be  to  do  the  heating  alone  in 
the  coldest  weather.  Since  the  load  connected  deter- 
mines the  rate  for  current,  there  is  a  considerable  sav- 
ing in  the  cost  of  electricity.  At  the  same  time  little 
coal  is  required  because  the  electric  heaters  alone  are 
sufficient  except  in  the  coldest  weaiher. 

Another  method,  using  electricity  for  auxiliary  heat- 
ing was  tried  at  530  Thirtieth  Avenue  South.  This 
house  had  a  hot  water  heating  system.  The  radiators 
in  the  rooms  most  used  were  equipped  with  individual 
electric  heaters  placed  in  the  basement  directly  under 
them,  as  shown   on  page  416.     Each  heater  was  con- 


nected so  as  to  permit  the  water  in  its  radiator  to  circu- 
late through  it,  and  at  the  same  time  the  circulation 
from  the  coal-fired  boiler  was  not  interfered  with.  This 
method  permits  the  automatic  regulation  of  the  tem- 
perature in  each  room  by  a  thermostat  working  on  its 
individual  radiator.  Only  enough  coal  was  used  to  keep 
the  entire  house  at  about  60  deg.  Fahr.,  and  each  elec- 
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CIRCUITS    FOR    AUTOMATIC    CONTROL   OF    HEATERS 

trie  heater  was  used  to  bring  its  room  to  the  tempera- 
ture desired. 

The  first  heaters  used  here  were  simply  coils  wound 
around  a  section  of  the  pipe,  using  the  pipe  for  a  short- 
circuited  secondary  and  getting  the  heating  effect  from 
the  hysteresis  and  eddy  currents  in  the  iron  pipe.  These 
heaters  were  inferior  to  the  resistance  type  used  later, 
since  their  power  factor  was  low  and  it  was  next  to 
impossible  to  eliminate  the  humming  sound.  This  noise 
seems  to  be  inseparable  from  the  induction  type  heater. 
Although  a  type  has  been  developed  that  is  so  well  con- 
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structed  that  the  heater  itself  is  noiseless,  even  this  is 
apt  to  produce  a  noticeable  hum  when  connected  to  a 
piping  system. 

Experiments  using  electricity  as  an  auxiliary  to  ordi- 
nary furnace  heat  prove  that  electric  heat  is  most  con- 
venient, but  give  little  information  on  the  economy  of 
using  electric  heat  alone.  Data  on  this  point  has  been 
gathered  from  four  houses  using  electricity  exclusively 
for  heating.  The  first  of  these,  the  frame  house  on 
Thirty-seventh  Avenue,  was  fully  equipped  w^ith  heaters, 
heat  storage  tanks,  automatic  heat  control,  recording 
wattmeters  and  all  the  apparatus  that  was  needed  for 
a  complete  test.  There  are  nine  rooms,  four  on  the  first 
floor  and  five  above.  The  downstairs  rooms  were  kept 
above  70  deg.  Fahr.  during  the  day  and  allowed  to  run 
down  to  60  deg.  during  the  night.  The  upstairs  part  was 
maintained  at  about  65  deg.  during  the  day.  Heat 
control  was  entirely  automatic;  thermostats  were  used 
to  keep  the  temperature  within  2  deg.  Fahr.  of  the 
desired  mark,  and  current  was  turned  on  in  the  morning 
by  a  time-switch  so  that  the  house  would  be  warm  be- 
fore time  to  arise.  The  installation  was  made  in  Feb- 
ruary, 1914,  and  the  house  has  been  maintained  at  a 
comfortable  temperature  at  all  hours  since  with  prac- 
tically no  attention.  Characteristics  of  the  house  are 
as  follows: 

Exposed  Wall  Surface 

First     floor  :    Exposed  wall  area 2,492  sq.  ft. 

"Window    area    180  sq.  ft. 

Cubic  contents   10,475  cu.  ft. 

Second  floor  :  Exposed  wall   area 2,357  sq.  ft. 

Window  area    197  sq.  ft. 

Cubic  contents   12,275  cu.  ft. 

Floor  surface  is  included  in  the  wall  area  of  the  first 
floor  to  care  for  the  unheated  basement.  Three-fourths 
of  the  ceiling  is  included  in  the  wall  area  of  the  second 
floor.  The  house  is  of  first-class  construction.  The  hot- 
water  heating  system  is  of  liberal  design  with  a  total 
of  690  sq.  ft.  of  radiation.  Four  10.5-kw.  bayonet-type 
heaters  were  used,  arranged  with  a  storage  tank  of 
500  gal.  so  that  the  water  could  circulate  from  the 
radiators  through  the  heaters  or  through  the  storage 
tank.  A  time-switch  was  used  to  disconnect  the  circuit 
entirely  during  the  hours  of  lighting  peak,  amounting 
to  four  and  one-half  hours  in  the  winter  months.  Read- 
ings were  taken  daily  for  four  months  beginning  with 
September,  1914,  of  the  average,  maximum  and  mini- 
mum air  temperatures  inside,  upstairs  and  downstairs. 


THE  ELECTRIC-HEATED  DWELLING  ON  THIRTY-SEVENTH  AVENUE 


Table    I — Average    Temperatures    and    Monthly    Energy    Con- 
sumption,  Electrically   Heated   Thirty-seventh 
Avenue    Dwelling. 


Average 
Temperatures 


"^  t:!  te 

3  a  o 

O  P  « 

April,    1914 47  66  70 

May   53  67  70 

June    54  67  70 

July     60 

August    59 

September    53  67  71 

October     51  66  70 

November    42  66  70 

December   36  66  70 

January,    1915 37  66  70 

February    40  66  70 

March   45  66  70 

April 49  67  70 

May     51  67  71 

June    55  .  .  72 

July     60 

August    63 

September    54  67  70 

October     50  66  71 

November    40  66  72 

December     37  65  72 

January,    1916 27  64  70 

February    38  65  72 

March     40  66  72 

April      45  66  72 


Average 
Difference 


Kw.-Hrs. 


i'^ 

B  o 
.£0 

34 
39 
39 
45 
44 
42 
39 
29 
20 
24 
25 
30 
33 
40 
42 
48 
50 
41 
40 
28 
20 
10 
22 
28 
34 


19 
14 
13 


14 
15 
24 
30 
29 
26 
21 
18 
16 


13 
16 
26 
28 
37 
27 
26 
21 


23 
17 
16 


18 
19 
28 
34 
33 
30 
25 
21 
20 
17 


16 
21 
32 
35 
43 
34 
32 


4,00 


1,928 

968 

534 

79 

260 

3,015 

2,950 

6,357 

9,651 

8,068 

5,728 

4,290 

3,018 

2,954 

1,976 

284 

103 

1,517 

4,244 

8,223 

9,075 

14,046 

10,990 

R,500 

r>.480 
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Readings  were  also  taken  of  the  temperature  of  the 
circulating  water,  both  outgoing  and  returning,  to  show 
the  action  of  the  storage  tank.  This  tank  has  proved 
able  to  care  for  the  hours  when  the  current  is  cut  off. 
The  temperature  at  the  end  of  the  four  and  one-half- 
hour  peaks  in  Decembet*  never  dropped  below  70  deg. 
On  the  coldest  days  the  water  in  the  tank  dropped  from 
190  to  104  deg.  during  the  peak,  and  the  usual  range 
of  temperature  during  cold  weather  was  from  170  or 
180  deg.  in  the  tank  at  the  time  the  current  was  turned 
off  to  110  deg.  to  120  deg.  at  the  time  it  was  turned 
on  again.  Readings  on  temperatures  have  not  been 
made  regularly  since  the  four  months'  test,  but  occa- 
sional checks  show  that  the  temperatures  maintained 
inside  the  house  are  practically  the  same  as  during  the 
test.  Table  I  on  page  415  shows  the  average  tempera- 
tures and  energy  consumption  by  months. 

Three  other  houses  were  equipped  with  the  same  sys- 
tem of  electric  hot-water  heat,  and  data  collected  for 
periods  covering  approximately  two  years.  Synopses 
showing  the  current  used  per  year  are  given  in  Table 
II.  Although  the  characteristics  of  the  houses  are 
omitted,  the  number  of  square  feet  of  radiation,  which 
was  figured  on  the  same  basis  as  that  in  the  Thirty- 
seventh  Avenue  house,  is  given  in  each  case,  and  serves 
as  a  measure  of  the  estimated  heat  requirements. 

Table  II — Electric  Heating  Results  in  Four   Seattle  Houses. 
Water  Circulation  System 

-Address 


225 
37th  North 

Number  of  rooms 9 

Kw.  of  heaters 42 

Square  feet  radiation 690 

Consumption,  kw.-hrs.,  first  year.  42,850 
Consumption,  kw.-hrs.,  second  year  63,860 
Average  consumption,  kw.-hrs.  . .  .  53,355 
Consumption    per    square    foot    of 

radiation   per  year 77.3 


1505 

36th 

9 

32 

640 

39,320 

41,880 

40,600 

63.4 


615 
Terry 


802 

33d 

7 

12  10 

328  350 

57,210      54,930 
18,100*   23,990* 


•Used  as  auxiliary  only,  during  second  year. 

Results  with  Electrically-Heated 
Oil-Filled  Radiators 

During  1915  a  number  of  heating  installations  were 
made  with  oil-filled,  electric-heated  radiators.  These 
consist  of  an  ordinary  hot-water  radiator  filled  with  oil 
and  having  a  cartridge-type  heater  inserted  in  the  top. 
This  scheme  of  heating  has  the  advantage  that  each 
room  has  its  own  heater,  and  no  piping  is  necessary. 
Results  obtained  with  the  oil  radiators  are  practically 


From  Boilgr 


the  same  in  energy  consumed  and  temperatures  main- 
tained as  with  the  hot-water  system,  with  the  exception 
that  there  is  very  little  storage  of  heat  in  the  oil  radi- 
ators to  tide  over  the  time  when  current  is  turned  off. 
Data  on  two  houses  using  the  oil-filled  system  are  given 
in  Table  III. 

Tahi.w    III-  lOi.ECTRic  Heating   Results — Two   Dwelltnos   Using 
OiL-i.'iLLED  Radiators 

2541  nth  Ave.  W.      1238  K.  Fir 

Numl)er  of  rooms 5  8 

Kilowatt  of  heaters 10 Vi  31  Vn 

S(iuure  feet  of  radiation 160  640 

Duration  of  test 7   months  7  months 

Consumption,   kw.-hrs 9,777  50. 960 

ICstimate  for  one  year,  kw."-hrs 16,000 

Kw.-hrs.  per  square  foot  radiation.  . .         100 


85,000 
130 


RADIATOR  WITH  ELEC- 
TRIC  HEATING   COIL 


addition    OF    INDIVIDUAL    ELECTRIC    HEATER    WITHOUT    INTER- 
FERING WITH   HOT-WATER   HOUSE-HEATING   SYSTEM 


Sufficient  data  has  now  been  collected  to  enable  us 
to  make  a  definite  statement  as  to  what  can  be  done 
in  any  given  case.  However,  so  many  variable  factors 
enter  into  the  heating  of  a  home  that  each  house  must 
be  studied  and  estimated  by  itself.  The  problems  pre- 
sented are  almost  entirely  the  same  that  have  been  met 
with  regularly  in  heating  and  ven- 
tilating, except  that  here  we  have 
kilowatt-hours  to  deal  with  instead 
of  the  more  familiar  "B.t.u.'s."  With 
electric  heat  the  energy  is,  in  gen- 
eral, several  times  as  expensive  as 
in  the  form  of  coal,  so  that  every 
device  for  saving  heat  is  valuable. 

In  the  ordinary  building  with 
good  ventilation  the  heat  loss  is 
about  four-fifths  through  the  walls, 
while  one-fifth  is  used  to  heat  the 
air.  With  improved  heat  insula- 
tion in  buildings  it  is  conceivable 
that  half  the  heat  now  required 
may  do  the  same  work  without  in 
any  way  impairing  ventilation, 
which  requires  about  30  cu.  ft.  of 
air  per  minute  for  each  person. 
Any  improvement  tending  to  re- 
duce the  amount  of  heat  neces- 
sary gives  a  corresponding  advantage  to  electric  heat. 

The  hot-water  heating  system  with  ample  storage 
tank  seems  to  present  the  most  advantages  for  use  with 
electric  heaters.  This  is  due  to  the  fact  that  the  heat 
storage  keeps  a  uniform  temperature,  for  less  heat  is 
required  for  comfort  with  steady  than  with  intermittent 
heat.  Considerable  economy  of  heat  is  to  be  gained  by 
covering  the  basement  pipes,  and  especially  the  storage 
tank,  with  heat  insulation  at  least  2  in.  thick.  The 
tank,  fitted  with  a  small  centrifugal  circulating  pump, 
will  keep  the  house  at  an  even. temperature  during  the 
lighting  peak  when  the  current  is  shut  off. 

Heating,  however,  cannot  be  permanently  classed  as 
an  off-peak  load.  This  is  evident  from  the  fact  that 
about  ten  times  the  capacity  of  installation  is  necessary 
for  heating  a  house  that  is  used  for  lighting  it.  When 
one  house  in  ten  is  electrically  heated,  then  the  load- 
curve  valleys  will  be  filled  up.  After  that  the  success 
of  heating  by  electricity  will  demand  cheap  electricity 
at  all  times,  which  is  only  to  be  had  from  water  power 
generated  in  large  units  and  distributed  at  compara- 
tively high  voltages.  It  is  feasible  to  serve  heating  cus- 
tomers at  500  or  600  volts  three-wire  system,  which 
would  materially  reduce  distribution  cost.  This  would 
give  a  voltage  for  the  heating  service  of  250  or  300 
volts. 

Comparative  Cost  of  Electric  Heating 

The  comparative  cost  of  this  method  of  heating  is 
fairly  well  established.  With  electricity  at  V2  cent  per 
kilowatt-hour,  it  is  from  25  to  50  per  cent  more  ex- 
pensive than  for  coal  at  $6  per  ton.  At  1  cent  per 
kilowatt-hour,   the   electricity   is   two   and   one-half   or 
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three  times  as  costly.  These  figures  are  borne  out  by 
theory,  which  indicates  that  the  10,000  B.t.u.  in  a  pound 
of  coal  cost  0.3  cent,  while  in  the  form  of  electrical 
energy,  the  3413  B.t.u.  in  1  kw.-hr.  will  cost  V2  cent, 
making  the  current  roughly  five  times  as  expensive. 
Then  allowing  for  a  furnace  efficiency  of  40  per  cent, 
which  is  fair  for  the  ordinary  furnace,  the  current 
should  prove  twice  as  expensive.  The  showing  of  less 
than  one  and  one-half  times  made  in  the  experiments 
is  probably  due  to  more  care  in  the  use  of  the  heat,  so 
that  less  was  wasted. 

Heat  the  House  Room  by  Room 
AS  Needed 

A  great  deal  can,  however,  be  done  in  a  home  where 
care  and  economy  are  practised.  On  account  of  the  dif- 
ficulty of  controlling  a  coal  fire  and  the  fact  that  a  house 
is  heated  from  one  source,  as  in  the  case  of  a  furnace, 
it  is  the  general  custom  to  heat  every  room  whether 
it  is  necessary  or  not,  it  naturally  follows  that  every 
room  for  a  great  part  of  the  time  is  at  the  maximum 
temperature — about  72  deg.  If  the  same  system  were 
followed  out  in  the  electric  lighting  of  the  house,  the 
bills  would  be  almost  prohibitive.  If  the  public  can 
be  educated  to  the  point  of  heating  the  rooms  to  be 
occupied  by  means  of  a  flexible  system  of  electric  heat- 
ing— preferably  one  that  brought  the  entire  house  to  a 
temperature  that  kept  the  rooms  dry  and  not  uncom- 
fortable for  anyone  passing  through — while  auxiliary 
heaters,  separately  regulated  each  room  as  desired, 
giving  preference  to  those  continually  occupied — the  cost 
would  be  very  materially  reduced  below  the  above 
figures. 

The  Immediate  Opportunity  for  an 
Off-Peak  Load 

From  the  standpoint  of  the  central  station,  the  off- 
peak  load  could  be  largely  filled  if  10  per  cent  of  the 
homes  on  its  lines  used  electric  heating.  There  are 
probably  that  proportion  of  customers  who  are  willing 
to  pay  the  extra  cost  on  account  of  the  greater  conve- 
nience, sanitation  and  cleanliness  of  electric  heating. 

Electric  heating  from  steam  power  plants  in  the  pres- 
ent state  of  the  art  is  out  of  the  question,  excepting 
at  very  great  cost.  In  the  case  of  water  power  where 
the  flow  is  made  even  by  storage,  the  conditions  some- 
what approximate  those  for  steam,  in  that  each  gallon 
of  water  may  be  used  when  desired  and  so  represents 
a  value.  On  the  other  hand,  in  the  case  of  a  water 
power  using  the  minimum  flow  of  a  river,  it  would 
appear  that  electric  heating  would  have  its  greatest 
application,  this  being  particularly  true  where  the  maxi- 
mum flow  of  the  river  comes  during  the  late  fall,  winter 
and  early  spring,  and  is  a  minimum  during  the  summer 
at  the  time  when  heating  is  least  needed. 

Electric  Heating  Attractive  to  Users 

It  is  very  noticeable  that  once  electric  heating  is  in- 
stalled in  the  home,  the  occupants  do  not  like  to  con- 
sider its  removal.  It  delivers  the  home  from  the 
drudgery  of  building  fires  and  handling  coal  and  ashes, 
and  banishes  the  disagreeable  and  injurious  extremes 
of  temperature  so  often  tolerated  with  present  means  of 
heating  by  fuel. 

It  generates  no  poisonous  gases  and  does  not  vitiate 
the  air.  It  is,  indeed,  the  ideal  heat  in  everything  save 
expense.  These  advantages  are  certain  to  overbalance 
the  additional  expense  for  the  great  class  of  people  who 
demand  the  best  and  are  willing  to  pay  for  it.  While 
electric  heat  will  probably  never  replace  the  more 
familiar  forms  entirely,  there  is  no  doubt  that  it  is 
destined  for  a  great  development  in  localities  having 
good  water  powers. 


VOLTAGE  RELATIONS  IN 

NON-SYMMETRICAL  LINES 

Calculation    of   Voltage  Variations    in   Phase    and    in 
Quadrature  with  Generating  Voltage 

BY  R.  C.  POWELL 

Member   Engineering   Staff,   Pacific   Gas  &.    Klectric   Company, 
San    Krancisco,    C'al. 

In  what  follows  the  general  case  of  a  polyphase  cir- 
cuit of  N  parallel  wires  each  carrying  current  will 
be  considered.  The  voltage  drop  in  any  wire,  as  No.  1, 
is  made  up  of  three  components,  namely : 

(a)   The  ohmic  or  resistance  drop  =  RJ,. 

(6)  The  inductive  drop  due  to  the  current  in  the 
wire  itself,  that  is,  the  self-inductive  drop,  —  2iifLJ^ 
where  L^  is  the  coefficient  of  self-induction  of  this  wire 
alone,  with  no  return. 

(c)  The  inductive  drop  due  to  the  currents  in  the 
other  wires  of  the  circuit;  that  is,  the  mutual-inductive 
drop.  The  mutual-inductive  drop  in  wire  No.  1  due  to 
wire  No.  n  is,  27c/M,„/j,  and  the  mutual  inductive  drop 
in    No.    1    due    to    all    wires    is    the    vector    sum,    2%f 

n  =  N 
II  =z  2 

The  total  inductive  drop,  in  wire  No.  1  is  then : 

n  =  N 


Total  inductive  drop  =  2Tzf 


LJ,  +    2  ^'"'^" 


(1) 


For  any  polyphase  system  the  vector  sum  of  the  cur- 
rents in  the  several  wires  is  zero,  that  is 


/,  + 7,4-/3  + h/«  =  0,  or  /,  =  — ^Z,,, 


(2) 


these  equations  being  vector  summations.     Substitution 
cf  (2)   in  (1)  gives 

n  =  N 


Total  inductive 


ive  drop  =  2::/   ^    (L,  —  M,„)In 


(3) 


n  =  2 


But  (Lj  —  M^n)  is  the  total  inductance  per  wire  of  the 
loop  formed  by  wire  No.  1  and  wire  No.  n.  (See  arti- 
cle by  E.  B.  Rosa  in  Bulletin  of  the  Bureau  of  Stand- 
ards, Vol.  4,  No.  2.)  The  reactance  per  wire  of  this 
loop  is  27:/ (L,  —  M,„).  The  total  inductive  drop  may 
then  be  written  as  the  vector  sum: 
Total  inductive  drop 

=   —    {XJ,  +  XJ,  +  XJ,  -f  •  •  •  •  X.nin)  (4) 

where  X^.,  is  the  reactance  per  wire  of  the  loop  formed 
by  wires  No.  1  and  No.  2,  and  so  on  for  the  other  X's. 
Numerical  values  of  these  reactances  may  be  taken  di- 
rectly from  the  usual  tables  giving  reactances  of  paral- 
lel wires  taking  for  the  "size  of  wire"  in  the  table  the 
size  of  the  wire  in  which  the  total  inductive  drop  is  be- 

Reactancc  per  Mile -&0~-Ohms 

-         ,SSS    S  S  o  o  o  c^c3  o  o   0000  o  00  o  o  ^°o,<g  $X^/< 


Distance  between  Wires, Inches 
FIG.  1 — 60-CYCLE  REACTANCE  PER  MILE  OF  CONDUCTOR  IN  OHMS 

ing  calculated.  For  convenience,  Fig.  1  has  been  pre- 
pared to  give  60-cycle  reactances  directly.  Starting 
from  the  given  distance  between  wires,  follow  the  right- 
hand  diagonal  to  the  horizontal  line  of  the  given  size, 
and  thence  along  the  left-hand  diagonal  to  the  react- 
ance scale  on  the  horizontal.  For  example,  to  find  the 
reactance  for  1  mile  of  No.  4/0  conductor  with  6  in. 
spacing,  follow  the  diagonal  through  6  to  the  No.  4/0 
horizontal,  thence  along  the  dotted  diagonal,  reading 
0.428. 
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Let  bJo  tlie  jfeneratod  phase-voltage,  that  is,  the 
voltage  between  the  generator  end  of  wire  No.  1  and 
the  generator  neutral,  A',  --  voltage  between  load  end 
of  wire  No.  1  and  the  generator  neutral  and  let  R^  = 
resistance  of  wire  No.  1.  Then  the  following  vector 
equation  gives  the  relation  between  E^  and  E,: 

E^  =  £■„  —  A\/,  - 1-  {XJ„_  +  XJ,  +  •  •  •  •  /.„/„)       (5) 

Note  that  the  reactance  volts  as  thus  expressed  are 
added  vectorially  to  £*„,  and  may  therefore  be  looked 
upon  as  a  voltage  rise.  The  rise  due  to  each  current  is 
a  vector  leading  that  current  by  90  deg.     The  vector 


'A'    11,000  Yo/i-s 


36' --->^-/f- 


-so 


4 


Sue  of  JVire  Am, 


'£^ 


4,S00Yo/ts 


dO       BO 


v«>>J 
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FIG.    2 — ARRANGEMENT    OF    CONDUCTORS    REFERRED    TO 

representing  ( — RJ^)  which  is  in  the  opposite  direc- 
tion to  /j,  may  also  be  looked  upon  as  a  voltage  rise. 
Equation  (5)  is  then  equivalent  to  the  statement  that 
£",  is  equal  to  E^  plus  the  total  voltage  rise  in  wire  No.  1. 
Example. — Consider  a  4500-volt,  60-cycle,  four-wire, 
three-phase  circuit  on  the  same  poles  for  2  miles  with 
an  11,000-volt,  60-cycle,  three-wire,  three-phase  line. 
The  arrangement  is  shown  in  Fig.  2.  The  power  fac- 
tor at  the  generator  end  of  the  4500-volt  circuit  is  as- 
sumed to  be  100  per  cent  and  that  of  the  11,000-volt 
circuit  to  be  90  per  cent.  There  are  no  transpositions 
in  either  line.  The  currents  in  A',  B'  and  C  are  taken 
as  200  amp.  each,  and  the  currents  in  A,  B  and  C  are 
taken  respectively  as  100,  90  and  130  amp.  The  cur- 
rent vectors  are  then  as  shown  in  Fig.  3.  The  current 
vectors  OA,  OB  and  OC  being  in  phase  with  the  volt- 
age to  neutral  at  the  generator  end.  It  is  to  be  noted 
that  the  vector  ON,   representing  the  current   in  the 


FIG.  3 — CURRENT  VECTORS  FOR  OPERATING  CONDITIONS  OF  THE 
EXAMPLE.  FIG.  4 — VECTOR  DIAGRAM  FOR  TOTAL  VOLTAGE  RISE 
IN  WIRE  "a"  OF  4500-VOLT  CIRCUIT  OF  FIG.  2 

neutral,  is  equal  in  magnitude  to  the  resultant  of  the 
current  OA,  OB  and  OC,  but  is  displaced  180  deg.  in 
phase  from  this  resultant,  that  is,  ON  is  equal  and  op- 
posite to  the  resultant  of  OA,  OB  and  OC.  Fig.  4  is 
the  vector  diagram  for  the  total  voltage  rise  in  wire  A 
of  the  4500-volt  circuit.  This  diagram  is  constructed 
as  follows :     The  resistance  drop  in  2  miles  of  No.  1/0 


wire  carrying  100  amp.  is  104  volts  in  phase  with  the 
current;  the  corresponding  voltage  ri.se  is  in  the  op- 
posite direction  and  is  therefore  laid  off  in  the  direc- 
tion ORj^.  The  reactance  volts  for  two  miles  of  No.  1/0 
wire  at  a  distance  of  12  in.  from  a  parallel  wire,  when 
the  current  is  90  amp.,  is  100  volts.  This  is  R^b  in 
Fig.  4  laid  off  at  an  angle  of  90  deg.  ahead  of  OB 
(Fig.  3).  The  other  vectors  in  Fig.  4  are  laid  off  in  a 
similar  manner,  giving  Of'  as  the  resultant  voltage  rise 
in  wire  A.  The  voltage  at  the  load  between  wire  A 
and  the  neutral  wire  will  be  the  resultant  of  the  gen- 
erated voltage  between  A  and  the  neutral  plus  the 
voltage  rise  wire  A,  minus  the  voltage  rise  in  the  neu- 
tral wire.  This  is  shown  in  Fig.  5.  The  generated 
voltages  between  wires  and  neutral  are  OEqa,  OEm  and 
OEoc,  assumed  equal  and  120  deg.  apart.  The  voltage 
rises  are  EqaEa,  OEqkEu,  OEqcEq  and  ON  in  wires 
A,  B,  C  and  the  neutral  N  respectively.  Note  that 
EoaEa  is  equal  to  Oq    in  Fig.  4.     The  voltages  at  the 

EoB|s 


COMPONENTS   OF   VOLTAGE   AT   LOAD   END   OF   LINE 


load  end  between  the  neutral  wire  and  the  wires  A,  B 
and  C  are  NEj^,  NEb  and  NEc,  that  is,  these  are  the 
"phase  voltages"  at  the  load. 

The  voltage  rises  are  usually  small  compared  with  the 
generated  voltages,  and  a  graphical  solution  for  the  load 
voltages  is  not  convenient.  This  difficulty  may  be  over- 
come by  calculating  the  components  of  the  voltage  rises 
which  are  in  phase  and  in  quadrature  with  the  corre- 
sponding generated  voltage.  Thus  in  Fig.  4,  the  volt- 
age rise  Oc  in  wire  A  has  the  component  Od  parallel 
to  the  generated  voltage  between  wire  A  and  the  neu- 
tral and  the  perpendicular  component  dc\  From  dia- 
grams similar  to  Fig.  4  the  various  components  shovni 
in  Fig.  5  may  be  found. 

The  components  to  be  used  in  obtaining  NE^  are 
EoaDa,  DaEa  and  ON^  and  NN^-  In  terms  of  these 
components  and  the  generated  voltage,  the  load  voltage 
is, 

NEa  =  V  (OEoA  +  ^'oaZ^a  —ONAr+  (DAEA—NNAy 
with  similar  expressions  for  NEq  and  NEc 

For  the  problem  under  consideration  the  components 

are: 

c 

—140 

—196 

+  70 

+  75 


Wire  A  B 

"Voltage  rise  in  wire  in  pliase — 165  — 50 

Voltage  rise  in  wire  lagging,  90  deg.  .  .  — 185  — 80 

Voltage  rise  in  neutral  in  phase +30  — 100 

Voltage  rise  in  neutral  lagging,  90  deg.  — 100  +25 

Then, 

A^^^A  =V(2600  — 165—    3F)='+  (—185+100)^ 


NEb  =V(2600 


50+100)' 
70)' 


+  (—  80—    25)- 


=  2405 
=  2650 
=  2400 


NEc  =V  (2600  —  140  —    70)'^+  (—196—    75) 

The  effects  of  voltage  drop  in  the  neutral  and  the 
mutual  reactance  of  the  various  wires  f.re  thus  seen  to 
be  quite  appreciable,  in  this  case  actually  raising  the 
receiver  voltage  for  phase  B  above  that  at  the  station. 
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Electricity  in  Chicago's  Newest  Family  Hotel 

Wiring  Distribution  by  Vertical  Riser  Method  —Electric  Baking  Equipment— 
Electric-Heated  Tray  Wagons  for  Serving  Meals  in  Rooms— Motor 


Drive  of  Labor  Saving  Kitchen  Mach 


ines 


THE  new  Edgewater  Beach  Hotel  on  Sheridan 
Road  and  the  Lake  Front  in  Chicago's  North  Side 
fine  residential  district,  has  a  very  complete  elec- 
trical equipment  which  shows  how  extensively  the  mod- 
ern hostelry  depends  upon  electric  service.  Except  for 
the  steam-driven  house  and  service  pumps,  practically 
all  other  apparatus  in  the  hotel  is  operated  electrically, 
as  shown  in  the  accompanying  table  of  equipment.  Serv- 
ice is  supplied  by  the  Commonwealth  Edison  Company 
and  is  metered  separately  for  power  and  lighting  for 
the  hotel  and  for  the  stores  in  connection. 

In  the  kitchen,  numerous  labor  saving  devices,  elec- 
trically driven,  and  an  electric  bake  oven,  have  greatly 
facilitated  the  service  rendered  by  this  modern  estab- 
lishment. Throughout  the  building  sockets  and  base- 
board receptacles  for  the  convenient  attachment  of  elec- 
trical devices  such  as  flat  irons,  curling  irons,  electric 
fans,  vibrators,  etc.,  have  been  provided  that  the  guests 
may  have  every  electrical  convenience. 

Electrical   Motor   Equipment 
One   20-hp.   slip  ring  motor  belted   to  10-ton   COo  ice  machine. 
One   lV2-hp.    squirrel-cage   motor   belted   to   three-plunger   drink- 
ing water   pump. 

Two    1/2 -iip.    squirrel-cagp    inotors    on    ice    crushers. 
One  %-hp.  squirrel-cage  motor  on  ice  cuber. 
One    y.-hp.   squirrel-cage   motor   for  soda    fountain. 
One    i^.-hp.    squirrel-cage    motor    on    meat    grinder. 
One    i/^-hp.   squirrel-cage   motor   on    potato   paring   machine. 
One  i/^-hp.  squirrel-cage  motor  on  dish  washer. 
One    i^-hp.    squirrel-cage    motor    on    silver   polisher. 
Five  20-hp.  elevator  motors  in  pent  house. 
One   TVi-hP-   motor  on   bathroom  ventilator. 
One    10-hp.    motor   on   kitchen   ventilator. 
All   motors   are   threee-phase,    220-volt,    60   cycle. 


The  unusual  shape  of  the  hotel,  that  of  an  equilateral 
cross,  lends  itself  well  to  an  unusual  wiring  plan.  In- 
stead of  following  the  ordinary  horizontal  distribution 
scheme  with  all  the  lamps  in  a  room  served  through  one 
fuse,  vertical  risers  from  the  second  to  the  eighth,  or  top 
floor,  were  installed  and  each  carries  one  light,  or  in 
some  instances  two,  in  each  room.  Thus  the  blowing 
of  any  fuse  cuts  out  only  one  light  in  any  room  instead 
of  putting  the  entire  room  in  darkness. 

The  governing  consideration  which  led  to  the  vertical- 
riser  plan  of  distribution  was  that  of  economy,  since  it 
saved  approximately  one-fifth  of  the  wiring  and  conduit 
required  for  horizontal  distribution,  and  necessitated 
four  cut-out  cabinets  for  the  eight  typical  floors  as 
against  thirty-two — one  for  each  floor,  each  wing — for 
the  horizontal  distribution  scheme.  The  ground  floor, 
first  floor  and  two  wings  of  the  second  floor,  are  wired 
by  the  ordinary  horizontal  distribution  system.  Above 
these  the  floors  are  all  duplicates  of  the  plan  arrange- 
ment, and  the  riser  system  is  installed. 

Details  of  Wiring  Arrangements 

In  the  drawing  of  the  wiring  layout  shown,  owing  to 
the  fact  that  the  two  west  wings  of  the  first  floor  are 
laid  off  in  rooms  and  hence  are  like  the  floors  above, 
while  the  two  east  wings  are  given  over  to  parlors,  the 
wiring  of  the  two  west  wings  is  typical  and  shows  only 
the  risers  and  leads  over  to  the  ceiling  lights,  while 
the  east  two  wings  show  the  conduit  runs  leading  over 
to  the  bottom  of  the  risers  as  well.     Where  two  lights 
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THE   DINING   ROOM,   EDGEWATER   BEACH    HOTEL,    CHICAGO.      VARICOLORED   GLOBES  ARE   USED   IN   THE   CEILING   FIXTURES 
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are  on  opposite  sides  of  the  same  wall,  outlet  boxes  are 
placed  back  to  back  with  a  close  nipple  between,  making 
a  simpler  construction  than  cutting  both  boxes  into  the 
same  two-circuit  conduit. 

The  circuits  are  run  with  No.  10,  12  and  14  wire,  de- 
pending on  the  length,  and  are  laid  out  for  not  over  six- 
teen lamps  or  660  watts.  The  bathroom,  writing  desk, 
baseboard  receptacles  and  ceiling  lights  are  laid  out  for 


LEGEND  — 
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double  row  on  each  side  of  the  cabinet  with  the  usual 
copper  busbar  connections.  Harvey  Hubbell  type  plugs 
and  receptacles  are  used  throughout  the  building. 

The  Hughes  electric  oven  installed  in  the  kitchen  for| 
baking   has   been   fitted   with  steam   connections  and  aj 
small  amount  of  moisture  is  admitted  when  baking,  in 
order  to  alleviate  the  baking  of  extremely  hard  crusts. 
All  the  baking  for  the  hotel  is  thus  electrically  done. 


Telephone 
Cabinef' 


ty^^=^. 


eight  on  a  riser  circuit,  while  the  dresser  lights  are  six- 
teen on  a  circuit.  The  ceiling  lights  might  have  been 
laid  out  for  sixteen  on  a  circuit,  but  there  was  no  ad- 
vantage in  this,  the  length  of  ceiling  wire  more  than 
offsetting  the  saving  in  riser  wire. 

Energy  is  served  to  four  main  cut-out  cabinets,  one 
in  each  wing  on  the  second  floor,  from  the  switchboard 
in  the  boiler  room,  over  110/220  volt,  three-wire  feed- 
ers, and  from  these  centers  of  distribution  the  risers 
distribute  to  the  individual  outlets.  These  four  main 
cabinets   contain   140   fuse  plugs  each,   arranged   in  a 


A  novel  feature  of  the  electrical  equipment  of  the 
hotel  is  the  serving  carts,  or  electric  thermo  serving 
tables  used  for  private  service  in  the  rooms.  There  are 
small  cabinets  on  all  sides  and  the  top  of  these  carts, 
and  on  one  end,  they  are  electrically  warmed,  while  the 
other  half  are  iced  for  the  cold  drinks,  sauces,  etc.  The 
hot  foods  are  kept  warm  by  connecting  the  cart  to  a 
baseboard  receptacle  when  it  is  taken  to  the  room.  In- 
vention of  this  device  is  credited  to  one  of  the  hotel  em- 
ployees, August  C,  Trombley. 

Marshall  &  Fox  of  Chicago,  were  the  architects  for 
the  Edgewater  Beach  Hotel  and  the  electrical  work  was 
done  by  the  F.  E,  Newberry  Electric  Company,  Chicago. 
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THE   ELECTRIC   OVEN    AND    ONE    OF    THE    SWITCH    CABINETS 


SERVING   WAGON    WITH    ELECTRICALLY-HEATED    COMPARTMENTS 
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COMMERCIAL  AND    BUSINESS   POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


"OPENING"  A  CENTRAL 

STATION  SHOWROOM 

Ceremonies  Which  Marked  the  Inauguration  of  the 

New  "Daylight  Corner"  of  the  Merchants' 

Company  at  Indianapolis 

From  an  exhibit  room  with  one  shallow  show  window 
to  one  that  is  "all  show  window"  is  a  big  step,  but  such 
a  stride  has  just  been  taken  by  the  Merchants'  Heat  & 
Light  Company  of  Indianapolis,  Ind.  The  new  store 
is  called  the  "Daylight  Corner,"  and  every  effort  has 
been  exerted  to  make  it  live  up  to  its  name.  The  Day- 
light Corner  came  into  existence  with  about  7000  peo- 
ple waiting  to  get  a  view  of  its  interior.  The  spectacu- 
lar opening  was  planned  and  executed  in  this  way: 

The  company's  sales  department  had  known  for  about 
three  months  that  it  was  to  have  a  bright,  new  home. 
So  the  department  staff  made  good  use  of  that  knowl- 
edge. On  every  hand  the  salesmen  talked  about  the 
beautiful  and  alluring  Daylight  Corner.  Women  cus- 
tomers and  prospective  customers,  too,  were  told  about 
the  pretty  things  that  would  be  displayed,  and  about  the 
flowers  the  company  would  give  on  opening  night  as 
souvenirs. 

When  the  time  for  the  opening  was  near  at  hand,  a 
four-page  "electrical"  insert  in  the  Indianapolis  Star, 
issued  co-operatively  by  the  company  and  the  firms  who 
had  helped  furnish  the  store,  clinched  the  whole  story, 
and  invited  everyone  to  be  present  at  the  opening.  A 
good-natured  crowd  of  7000  people  showed  up. 

An  Impressive  Moment 

Up  until  8  p.  m.,  the  opening  time  set  in  advance, 
all  the  stores  around  the  Daylight  Corner  were  dark, 
then  a  bugle  sounded.  Old  Glory,  flood-lighted  on  its 
roof-top  flagstaff,  unfurled  and  floated  in  a  breeze  cre- 
ated by  a  battery  of  electric  fans ;  the  roof  sign  reading 
"Home  Merchants'  Heat  &  Light  Company"  flashed; 
all  of  the  interior  store  and  building  lights  blazed  forth ; 
the  lintel  sign  at  the  first-floor  level  reading  "Service 
First,  Courtesy  Always — Efficiency — Do  It  Electrically, 
Economy,"  was  lighted,  and  a  bank  of  fifty-one  250-watt 
projectors  behind  the  lintel  sign  bathed  the  exterior 
of  the  building  in  soft  light.  The  exclamations  of  aston- 
ishment of  the  assembled  crowd  gave  audible  testimony 
that  the  spectacular  lighting  effects  had  "registered," 
as  the  movie  directors  say. 

While  the  many  thousand  lamps  were  bringing  all 
parts  of  the  building  into  prominence  two  cornetists 
on  a  balcony  above  the  crowd  played  "The  Star-Spangled 
Banner,"  and  an  orchestra  in  the  store  struck  up  some 
lively  music.  For  two  hours  the  crowd  filed  through 
the  bmlliantly  lighted  display  room  four  and  five  abreast, 
receiving  souvenirs — cigars  for  the  men,  flowers  for 
the  ladies,  and  post  cards  showing  the  flood-lighted 
Soldiers  and  Sailors  Monument  and  an  abridged  his- 
tory of  Indiana  for  the  children. 

Arrangement  of  Showroom 

Practically  the  whole  first  floor  of  the  new  building 
is  given  over  to  the  use  of  the  company's  customers. 
Ten  huge  plate-glass  windows  occupy  the  entire  wall 
space  for  90  ft.  on  one  street  and  25  ft.  on  another,  and 


AN     ARRAY    OF    ATTRACTIVE    APPLIANCES    EXHIBITED    BENEATH 
GLASS  GREETS  THE  VISITOR  AS  HE  STEPS  INSIDE  THE  DOOR 

extend  within  about  2  ft.  of  the  floor.  Behind  them 
goods  are  shown  on  the  low  narrow  window  ledge  and 
on  tables  low  enough  not  to  block  the  view  of  the  room. 
A  caller  in  search  of  the  sales  manager  does  not  need 
to  ask,  "Is  the  sales  manager  in?"  On  looking  through 
one  of  the  big  glass  windows  the  sales  manager  can 
be  seen  at  his  desk  with  only  a  low  railing  between  the 
store  and  the  open  space  that  is  his  office. 


A  BUGLE  SOUNDED;  THE  FLOODLIGHTED  FLAG  BURST  INTO  VIEW, 
FLUTTERING  IN  THE  BREEZE  CREATED  BY  A  BATTERY  OF  ELEC- 
TRIC FANS,  THE  BUILDING  LIGHTS  FLASHED  UP,  AND  AN 
ORCHESTRA  LED  OFF  WITH  A  POPULAR  AIR 
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LEFT — THE  BATTERY  OF  250-WATT  FLOOD  LAMPS  WHICH  LIGHT 
THE  EXTERIOR.  RIGHT — TWO  OF  THE  MANY  FLOOR  AND  WALL 
OUTLETS   THAT   SERVE  THE    MAIN   SALESROOM 

This  practice  of  placing  in  the  open  the  desks  of  the 
department  heads  who  meet  the  public  has  been  carried 
still  further.  Right  in  the  appliance  store — a  little  to 
the  rear,  so  that  a  caller  must  pass  all  of  the  goods  on 
display — are  the  flat-topped  desks  of  the  assistant  sales 
manager,  the  information  clerk,  the  electric-service 
salesman— who  elsewhere  might  be  known  as  an  appli- 
cation clerk  and  might  be  placed  behind  a  counter — 
and  the  head  of  the  adjustment  bureau. 

The  "Adjustment  Bureau" 

That  adjustment  bureau  is  something  of  which  Sales 
Manager  R.  A.  McGregor,  who  had  the  entire  store 
planning  in  charge,  is  proud.  While  it  used  to  be  the 
style  to  have  a  complaint  department,  Mr.  McGregor 
believes  that  the  fad  is  passing.  He  believes  that  to 
direct  the  occasional  dissatisfied  customer  to  a  place 
labeled  "Complaint  Department"  is  psychologically 
wrong.  It  leads  the  customer  to  believe  that  when  he 
gets  there  he  must  register  a  large,  healthy  "kick."  On 
the  other  hand,  if  he  is  directed  to  a  desk  marked  with 
a  sign  "Adjustments,"  he  immediately  gets  the  im- 
pression that  the  function  of  the  man  behind  that  desk 
is  to  settle  by  fair  adjustment  whatever  happens  to  be 
wrong.  The  sign,  instead  of  inciting  the  customer  to 
kick,  will,  it  is  believed,  have  the  opposite  effect. 

This  store  will  always  be  popularly  known  as  the 
"Daylight  Corner"  because  of  its  exterior  lighting,  but 
its  interior  lighting  also  helps  to  justify  the  name. 
Along  the  edges  of  the  room  above  the  ten  plate-glass 
windows  is  a  recess.  In  this  recess,  shielded  from  the 
street  by  several  coats  of  black  paint  and  a  top  coat  of 
aluminum  paint  applied  to  the  glass,  and  shielded  from 
the  interior  by  a  projecting  molding,  are  sixty  100- 
watt  blue-glass  daylight  lamps  on  1.5-ft.  centers.  Holo- 
phane  reflectors  direct  the  light  to  the  working  plane. 
The  general  lighting  of  the  store  is  accomplished  by 
fiv3  400 -watt  lamps  in  semi-indirect  fixtures. 

Floor  Outlets  for  Electrical  Apparatus 

As  for  wiring  capacity,  it  has  been'  aptly  said  that  an 
industrial  exposition  could  be  staged  in  the  room  with- 
out adding  to  the  existing  circuits.  In  the  basement  a 
heavy  lead  runs  the  full  length  of  the  room  just  under 
the  middle  of  the  floor.  Outlet  boxes  have  been  placed 
in  this  circuit  at  frequent  intervals.  The  concrete  floor 
is  perforated  in  about  100  places  and  most  of  the  holes 


are  temporarily  closed  with  brass  plugs  which  can  be 
removed  and  replaced  at  will  with  a  large  screwdriver. 
So  when  it  is  desired  to  connect  a  range  or  a  motor  or 
any  large  piece  of  equipment  for  service,  a  floor  plug 
near  the  desired  position  is  removed  and  a  circuit  housed 
in  flexible  conduit  is  run  into  the  basement  and  there 
connected  to  the  nearest  outlet  box.  Many  flush  recep- 
tacles have  also  been  placed  in  the  window  ledge  so 
that  small  devices  can  be  served  without  extra  wiring. 


A  Drug  Store  with  3640  Watts  in  Electric 
Heating  Units 

In  one  drug  store  at  Corpus  Christi,  Tex.,  all  hot 
drinks  are  made  with  electricity.  Chocolate  is  cooked 
on  an  electric  hot  plate  rated  at  880  watts,  and  is  kept 
hot  in  an  urn,  such  as  is  used  by  restaurants,  to  which 
has  been  attached  a  660-watt  immersion  water  heater. 
This  heater  is  arranged  in  a  manner  which  causes  the 
water  to  circulate,  bringing  the  three  quarts  of  water, 
which  is  the  content  of  the  water  jacket,  from  ordinary 
faucet  temperature  of  around  60  deg.,  to  the  boiling 
point,  about  thirty  minutes.  The  proprietor  states  that 
electricity  in  this  case  is  cheaper  than  any  fuel  formerly 
used  for  this  purpose. 

This  store  has  two  radiators  which  take  current 
through  the  same  meter,  and  which  together  are  rated 
at  2100  watts.  One  is  of  the  luminous  and  the  other  of 
the  radiant  type.  These  are  used  without  auxiliary 
means  for  heating  the  store.  The  following  shows  the 
energy  consumption  of  this  installation : 

Month :  Kilowatt-hours 

December 219 

January    326 

February    293 

March 100 


Boston  Edison  August  Campaign  on 

$15  Electric  Ranges 

During  the  month  of  August  the  Boston  Edison  Com- 
pany is  holding  a  special  sale  of  electric  ranges  at  $15. 
The  range  offered  is  portable,  and  is  light  enough  to 
be  lifted  around  by  hand  from  the  table  to  some  out- 
of-the-way  place  when  not  in  use,  or  can  even  be  lifted 
from  the  table  and  set  down  on  the  floor  beneath,  com- 
pletely out  of  the  way.  This  Thermax  range  has  two 
heating  units  with  complete  regulation  for  high,  me- 
dium, and  low  temperatures.  For  a  family  of  two, 
three,  or  even  four,   it  will  do  all  of  the  cooking  and 


SPECIAL  AUGUST  SALE 

A  NEW  ELECTRIC 
RANGE 


(Complete  with  Utci 


Clean, 


A  $20 
Range 


Cool,    Simple,    Handy, 
Cheap  to  Use 


$15 


$3  down 
$2  a  montH 


See  This  Big  Bargain  in  Actual  Use  at  Any 
of  the  Following  Edison  Light  Stores: 


THE  EDISON  ELECTRIC  ILLUMINATING  COMPANY  OF  BOSTON 
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A  NEWSPAPER  ADVERTISEMENT  IN  THE  SALE  OF  $15  ELECTRIC 
RANGES  BEING  CONDUCTED  BY  THE  EDISON  ELECTRIC  ILLUMI- 
NATING COMPANY  OF  BOSTON 
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baking.  The  range  regularly  sells  for  $20,  but,  during 
the  month  of  August  only,  it  is  being  sold  at  $15 — $3 
down  and  $2  a  month,  for  six  months,  without  interest 
charges.  Persons  who  buy  on  the  easy  payment  plan 
get  the  range  just  as  cheaply  as  those  who  pay  cash. 

For  these  ranges  a  special  wiring  circuit  which  is  in- 
expensive, is  required.  This  is  put  in  so  that  the  house- 
keeper can  have  the  advantage  of  the  low  cooking  rate 
of  a  trifle  over  2  cents  per  kilowatt-hour.  The  extra 
wiring  will  also  be  furnished  the  housekeeper  on  the 
easy-payment  plan. 


Conditionand  Rates  of  Town  Water  Supply 
Pumping  in  Iowa 

The  accompanying  compilation  of  data  on  thirty-seven 
city  water  supply  pumping  installations  in  Iowa  has 
been  prepared  by  a  committee  of  the  Iowa  Section  of 
the  National  Electric  Light  Association  of  which  Ed- 
ward Soukup  of  Cedar  Rapids  is  chairman. 

The  present  tendency  to  supply  pumping  service 
energy  on  a  kilowatt-hour  basis  is  well  shown  by  the 
table.  Of  the  thirty-seven  rates  referred  to,  twenty- 
seven  are  on  a  kilowatt-hour  basis,  seven  involve  a  fixed 
charge  per  thousand  gallons  of  water  pumped,  and  three 
involve  flat  monthly  charges  for  furnishing  the  service, 
independent  of  the  quantity  of  water  or  electricity  re- 
quired. 

Seven  of  these  thirty-seven  different  stations  have  a 
capacity  of  400  gal.  per  minute  or  more,  and  all  of  these 
seven  are  on  a  kilowatt-hour  basis. 


Wiririff  and  Illumination 

Latest  Practice  in  the  Electrical 
Contracting  Field  and  in  the  Art 
of  Interior  and  Exterior  Illumination 


Foresight  in  the  Installation  of  Electric 
Heating  Appliances 

A  recent  installation  of  electric  irons  in  a  large  sum- 
mer hotel  illustrates  the  importance  of  giving  more 
study  in  some  cases  to  the  conditions  of  service.  This 
hotel  is  provided  with  a  complete  electrically  operated 
laundry,  yet  through  careless  arrangement  of  the  irons 
and  other  equipment  the  fine  results  normally  to  be 
expected  from  electric  service  are  only  partly  realized. 

The  chief  difficulty  in  this  installation  arises  from 
the  fact  that  the  cords  of  the  irons  are  about  6  in.  too 
short.  This,  of  course,  ought  easily  to  be  remedied, 
but  the  proprietors'  interest  is  hard  to  arouse  in  any- 
thing so  far  removed  from  the  front  of  the  house  as 
the  power  plant  and  auxiliary  consumers  of  service. 
With  the  short  cords  the  full  sweeping  motions  neces- 
sary to  carry  the  iron  over  the  end  of  the  ironing  board 
in  handling  fancy  dress  goods  are  restricted;  plugs  are 
unduly  pulled  out  of  sockets,  leading  to  occasional 
"shorts"  in  the  outlets  (always  seemingly  at  rush 
periods)  and  the  absence  of  ample  cord  length  with 
an  appropriate  slack  adjuster  not  seldom  leads  to  the 


DATA  ON  ELECTRIC  WATER-SUPPLY  PUMPING  FOR  THIRTY-SEVEN  IOWA  COMMUNITIES 


Station 
No. 


Pop. 


Waterworks     No.  of 
Ownership      Pumps 


Capacity 


Gals.  :     No. 
per  of 

Min.  '  Motors 


Aggre- 
gate 
Size, 
Hp. 


Drive 


Kind  of 

System 


Pressure, 
Pounds 


Total 
Lift 


Nor- 
mal 


Fire 


Average 

Gallons 

per  Month 


-Average 
Kilowatt- 
Hours 
per  Month 


Rates 


550 

635 
742 
800 
846 

1,000 
1,300 
1,350 
1,400 

1,500 


Municipal 

Private 
Municipal 
Private 
Municipal 

Municipal 
Municipal 
Municipal 
Municipal 

Private 


1,500 
1,500 
1,500 


Municipal 
Municipal 
Municipal 
1,500  Municipal 
1,538    Municipal 


1,550    Municipal 
1,778    Municipal 


1,870 
2,000 
2,128 

2,. 500 
2,680 


Municipal 
Municipal 
Municipal 

Municipal 
Municipal 


3,000  Municipal 
3,300  Municipal 
3,500  I  Municipal 

3,. 500    Municipal 
3,780  'Municipal 
4,200  jMunicipal 
4,663  IPrivate 
5,000  I  Private 

5,000  JMunicipal 

5,400  [Municipal 

8,000  Private 

18,000  JMunicipal 

33,000  Municipal 


34,000  [Municipal 
41,000  jMunicipal 


400 
1080 


200 
240 
120 

500 
390 
300 
350 
210 


800 
2400 


4       I   1800 
4  electric!  2000 


150 

150 
110 

} 

120 
200 
183 
300 

425 

350 

360 
167 

2 

1 

130 
25 
25 
40 
30 

30 
20 


Belt 

Belt 
Gear 
Belt 
Gear 

Belt 
Belt 
Gears 
Belt 

Belt 

Belt 
Belt 
Belt 
Belt 
Gear 


Belt 

Direct 

Gears 

Chain 

Belt 

Belt 
Belt 


50     I 
20     [Belt 
80      2B&D 


[Direct 
[Belt 
(Belt 
Gear 

[Belt 

I  Belt 

I  Belt 
Gear 
Direct 
'Direct 


Standpipe 

Standpipe 
Pressure  tank 
Pressure  tank 
Standpipe 

Standpipe 
Standpipe 
Standpipe 
Standpipe 

Pressure  tank 

Pressure  tank 

Standpipe 

Standpipe 

Standpipe 

Standpipe 


Pressure  tank 

Standpipe 

Standpipe 

Standpipe 

Standpipe 

Standpipe 
Standpipe 
I 

Standpipe 
Pressure  tank 
Pressure  tank 
I 

Standpipe 
Standpipe 

Direct  pressure 
Standpipe 

Tank 
Standpipe 
Standpipe 
Direct  pressure 
Direct  pressure 


220      Direct 
380     -Direct 


116 


102 
215 
250 
135 


70 
207 


190 
305 


100 

350 
182 
184 

408 
380 


325 
130 

270 

160 


Direct  pressure  I 
Direct  press\ire  I 


40 

40-60 

60 

50 

50 

'  55 
55 


56 
80-90 


48 

40 

60 
60 

50 
60 

no 

60 
60 


70 
120 


100 
80 


100 
50 


120 
60 
125 

60 
100 
110 
120 


100 
140 


6.5  cents,  5  cents  and  4  cents  per  kilowatt- 
hour. 
12.5  cents  per  1000  gal. 
1 4.5  cents  per  kilowatt-hour. 
!  Minimum  275  10  cents  per  kilowatt-hour. 
350,000| 9  cents  per  1000  gal. 

6  cents  kilowatt-hour. 
4.5  cents  kilowatt-hour. 
8  cents  per  1000  gal. 

1st  625-8  cents;  lialance  5  cents  per  kilo- 
watt-hour. 
2.25  cents  per  kilowatt-hour. 


1,350,000 
3,600,000 


1,000 
' '  500 
4,800 


1,500,000 


750,000 
1,800,000! 


1,. 350, 000 
1.200,000 
2,700,000[ 


2,250,000 
1,800,000! 


4.000,000 
2,500,000 

4,000,000 
4,914,000 
6,500,000 

6^725^000 

1,300,000 

15,000,000 

7,. 500, 000 

30,000,000 

85,000,000 

to 
110,000,000 

.30,000,000 
84,000,000 


1,000 
2,000 


5,300 
2,871 


4,100 
2,500 


4,830 
5,000 

11,000 
3,134 

15,000 
6,800 

1,400 
9,000 
8,000 
31,030 
18,000 


25,519 
50,000 


$65.00  per  month  flat. 
$65.00  per  month  flat. 
4.5  cents  per  kilowatt-hour. 
5.5  cents  per  kilowatt-hour. 
1st  1.000,000  gal.-9  cents;  next  250,000-8 
cents;  balance  7  cents. 

$40.00  per  month  flat. 

5  cents  per  1000  gal.  plus  60,000  gal  frpp 

9.5  cents  perl  000  sal.  ' 

4  cents  per  kilowatt-hour. 

,  Average  5  cents  per  kilowatt-hour. 

Average  3  cents  per  kilowatt-hou.-. 
1st  4.50  per  kilowatt-hours,  5  cents;  bal- 
ance 3  cents. 
,3  cents  per  kilowatt-hour. 
2.25  cents  per  kilowatt-hour. 
3  ccnt-s  per  kilow,itt-hour. 

2.75  cents  average  per  kilow.itt-hour 
3  cents  ai'crage  per  kilowatt-hjjr. 

5  cents  i)er  100(1  gal. 

2.75  cents  i)er  kilowatt-hour,  average. 
2.5  ccnt-s  per  kilowatt-hour. 

5.75  cents  per  1000  gal. 

2.1  cents  per  kilowatt-hour,  average. 

3  cents  per  kilowatt-hour. 

1  .5_  cents  per  kilowatt-hour. 

1.55  cents  per  kilowatt-hour,  average. 


2  cents— 1.5  cents  per  kilowatt-hour. 

3  cents— 1.33  cents  per  kilowatt-hour. 
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burning  of  cords  on  hot  plates  and  further  delay  to  im- 
portant service. 

Another  defect  in  the  installation  is  the  failure  to 
provide  a  separate  fuse,  pilot  light  and  switch  for  each 
iron.  Some  irons  are  paired  into  outlets  with  resulting 
inflexibility  of  operation,  inconvenience  of  service,  and 
with  undue  consumption  of  energy. 

A  little  more  thought  in  laying  out  such  installations 
helps  both  the  purchaser  and  the  contractor. 


Flood -Lighting  the  Flag 

Two  flags  on  the  201st  Street  generating  station  of 
the  United  Electric  Light  &  Power  Company,  New  York 
City,  are  flood-lighted  nightly,  and  can  be  seen  for  sev- 
eral miles  in  each  direction.  Each  flag  is  15  ft.  long 
and  is  illuminated  by  three  500-watt,  Type  C,  concen- 


FIFTEEN-FOOT    FLAGS,    EACH    LIGHTED    BY    THREE 
500-WATT  FLOOD  LAMPS 

trated  filament  lamps  mounted  in  reflectors  120  ft.  dis- 
tant from  the  flag.  Three  reflectors  are  placed  directly 
in  front  of  each  flag,  two  serving  to  illuminate  the  flag 
immediately  in  front,  while  the  beam  from  the  third 
lamp  is  turned  across  onto  the  other  flag.  The  flags 
are  first  lighted  at  sunset  and  remain  illuminated  until 
midnight.  Hundreds  of  people  see  these  flags  each 
night,  and  the  favorable  comments  that  have  been  re- 
ceived from  civic  and  patriotic  organizations  indicate 
the  large  amount  of  interest  shown  by  the  public.  These 
flags,  which  were  first  illuminated  on  July  4,  will  re- 
main lighted  until  after  Labor  Day. 


Semi-Indirect  Units  for  Stotre  Lighting 

As  a  step  in  its  plans  for  better  industrial  and  store 
illumination  the  Commonwealth  Edison  Company  of 
Chicago  has  just  brought  out  two  new  styles  of  semi- 
indirect  fixtures.  These  units,  illustrated  herewith, 
have  pull-chain  switches  in  the  canopy,  easily  detach- 
able bowl  supports,  and  3-ft.  stems.     The  only  differ- 


SEMI-INDIRECT  FIXTURES  FOR   STORE  ILLUMINATION 

ence  between  the  two  types  employed  lies  in  the  16-in. 
bowls,  one  type  using  a  No.  200-S  Sudan  glass  and  the 
other  a  No.  200-M  Monax  glass. 

These  units  are  being  offered  to  the  company's  cus- 
tomers on  terms  of  $5  down  and  $1  a  month  with  elec- 
tric light  bills  for  eleven  months,  making  the  total 
price  $16.  Fixtures  with  longer  stems  can  be  pur- 
chased at  an  additional  cost  of  70  cents  per  foot.  For 
25  cents  a  month  additional,  a  customer  can  subscribe 
to  the  company's  maintenance  service  which  will  pro- 
vide cleaning  at  ten-day  intervals.  The  lamp  renew- 
als are  free,  of  course,  except  in  the  100-watt  and  200- 
watt  gas  filled  units,  for  which  a  renewal  charge  of  25 
cents  is  made.  It  is  expected  that  these  fixtures  will 
find  as  much  favor  in  stores  as  did  the  company's  in- 
dustrial units,  which  are  now  moving  at  the  rate  of 
over  1700  a  month. 


Combination  Ladder  Stool  Used  by  Arc -Lamp 
Trimmers  in  Philadelphia 
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STATION  AND  OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Storage  Battery  Lighting  Set  Used  for 

Manhole  Work 

The  Commonwealth  Edison  Company  of  Chicago  has 
adopted  as  part  of  the  standard  equipment  of  its  under- 
ground cable  crews  a  small  storage  battery  lighting 
outfit  for  use  while  splicing  cable  or  doing  other  work 
in  manholes.  The  object  of  the  device  is  to  eliminate 
the  danger  of  taking  an  open  flame  into  a  manhole 
which  may  contain  gas.  This  outfit  is  compactly  con- 
tained in  a  standard  10-in.  by  12-in.  black-japanned 
pressed-steel  battery  box  divided  in  the  middle  to  provide 


MANHOLE    STORAGE    BATTERY    LIGHTING    OUTFIT 

one  compartment  for  the  battery  and  another  for  two 
25-ft.  lengths  of  cord  with  plugs,  lamps  and  shields  at- 
tached. The  battery  is  a  special  Vesta  6-volt,  80-amp.-hr. 
unit,  which  is  practically  waterproof.  In  the  end  of  the 
battery  compartment,  two  Hubbell  receptacles  are  in- 
serted flush  with  the  outside  and  are  connected  to  the 
battery.  To  use  a  light  the  plug  on  the  heavy  reinforced 
stage  cord  is  inserted  and  the  battery  box  cover  kept 
closed.  A  curved  metal  plate  is  clipped  on  one  side  of  the 
lamp  shield,  and  serves  to  shade  the  eyes  of  the  cablemen 
when  making  a  splice,  and  also  to  throw  more  of  the 
light  down  on  the  joint  where  it  is  needed.  The  outfit 
weighs  about  40  lb.,  and  is  carried  by  a  leather  strap. 
The  batteries  are  charged  in  any  number  from  one 
to  ten  through  a  standard  Vesta  charging  board  sup- 
plied with  110-volt  direct-current.  Previous  to  making 
up  these  sets,  the  company  used  electric  hand  lanterns. 


Construction  and  Laying  of  Special 

Concrete  Ducts 

According  to  the  last  report  of  the  N.E.L.A.  under- 
ground construction  committee,  the  operation  of  about 
10,000,000  ft.  of  concrete  conduits  or  ducts  for  a  num- 
ber of  years  by  one  electric  service  company  has  shown 
that  a  burn-out  in  one  duct  has  never  been  communi- 
cated to  adjacent  ones.  The  construction  of  these  ducts 
is  therefore  of  interest.  The  ducts  are  5  ft.  long,  3.5  in. 
in  diameter  (outside)  and  %  in.  thick  and  are  made  of 
fine  limestone  screenings  and  Portland  cement  in  pro- 
portions of  4.75  to  1  with  just  enough  water  to  insure 
an  initial  set.    The  mold  consists  of  two  parts,  the  bot- 


tom being  a  semicircular  sheet-steel  shell  and  the  top  a 
steel  casting.  Before  filling  a  2.5  in.  steel  core  is  laid 
axially  in  the  mold  and  supported  on  collars  at  each  end. 
After  the  lower  half  has  been  heaped  with  concrete  the 
top  casting  is  clamped  to  the  lower  half  of  the  mold  and 
the  entire  unit  removed  to  a  conduit  machine  where  a 
3.5  in.  revolving  mandrel  with  a  tapered  end  is  used  to 
force  out  the  core,  compress  the  concrete  and  furnish  a 
smooth  bore.  The  upper  mold  is  then  removed  and  the 
duct,  supported  in  the  lower  half,  is  stacked  on  racks  for 
one  day  to  permit  the  initial  set.  After  being  sprinkled 
it  is  allowed  to  remain  in  the  mold  another  day  when  it 
is  removed  and  stacked  on  end  in  a  storage  yard  for  at 
least  six  weeks.  During  this  time  the  ducts  are 
sprinkled  frequently  enough  to  insure  the  proper  set- 
ting of  the  concrete.  After  being  thus  seasoned  each 
conduit  is  turned  down  concentric  with  the  bore  for  0.75 
in.  from  each  end.  When  the  conduits  are  laid  in 
trenches  the  adjacent  ends  are  held  together  by  sheet- 
iron  bands  fitting  over  the  turned  ends.  A  minimum  of 
1  in.  of  concrete  is  placed  between  ducts  and  the  nest 
inclosed  with  a  3-in.  concrete  envelop,  thus  furnishing 
a  monolithic  mass  and  a  2.25-in.  barrier  between  cables. 


Charging  Set  Enables  Line  Crew's  Electric 

Truck  to  Go  Far  Afield 

A  one-ton  electric  truck,  which  is  used  by  the  line 
crew  of  the  Benton  Harbor-St.  Joseph  (Mich.)  Railway 
&  Light  Company,  has  been  equipped  with  a  motor- 
generator  charging  set.  The  company  desired  to  use 
this  truck  for  line  work  where  its  lines  run  into  the 
country  as  well  as  in  city  construction,  and  adopted 
this  method  to  make  it  possible  to  charge  the  truck  at 
any  transformer  installation. 


CHARGING   SET   INSTALLED   ON    ELECTRIC    TRUCK    FOR   CHARGING 
ON    COUNTRY   TRIPS 
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The  motor  generator  set  is  rated  at  2  hp.  110  volts 
on  the  motor  end,  and  at  40  amp.,  80  volts  on  the  gen- 
erator end.  The  unit,  together  with  the  necessary 
starting  and  control  equipment,  is  mounted  in  the  frame 
of  the  truck  just  back  of  the  driver's  seat.  It  is  cov- 
ered except  at  times  of  inspection  and  forms  a  seat 
for  some  of  the  crew.  The  battery  with  which  the 
truck  is  equipped,  is  a  40-cell  Exide  unit.  The  cost  of 
equipping  the  truck  with  the  charging  set,  including  all 
labor  and  material  items,  was  $135. 


Convenient  Methods  and  Devices  for 

Sampling  Coal 

Several  methods  of  securing  coal  samples  for  analysis 
were  mentioned  in  the  recent  report  of  the  N.  E.  L.  A. 
committee  on  prime  movers.  One  was  to  drive  a  3  or 
4-in.  pipe  vertically  into  the  coal  pile  at  several  points, 
c 


TIG.     1 — DEVICE     FOR     OBTAINING     COAL     SAMPLE    AT     VARIOUS 
DEPTHS    IN    PILE 

'thus  obtaining  samples  from  the  top  to  the  bottom  of 
the  pile.  Another  scheme  mentioned  employs  a  device 
like  that  illustrated  in  Fig.  1.  This  consists  of  a  cylin- 
drical tube  with  a  conical  point  and  a  gate,  B,  in  one 
side  that  may  be  opened  from  the  handle.  The  helical 
projection  D  on  the  tube  permits  screwing  it  into  the 
coal  pile  until  the  gate  is  at  the  level  where  a  sample  is 
desired.     Both   of  these  processes  have  the  disadvan- 


<Crusher 
Driving 
Pulley 


To  Sample 
Sox  Floor  below 

FIG.  2 — CONTINUOUS  AUTOMATIC  COAL  SAMPLER 

tages,  however,  that  they  tend  to  reject  large  lumps  of 
slate  and  pyrites.  Another  automatic  sampler  designed 
to  overcome  this  disadvantage  is  shown  in  Fig.  2.  It 
•consists  of  a  small  screw  conveyor  installed  transverse 


to  the  coal  chute  below  the  crusher  and  driven  by  the 
same  source.  Equipment  similar  to  this  is  used  in  the 
generating  station  of  the  Remington  Arms  Works, 
Bridgeport,  Conn.  Coal  gathered  by  the  sampler  may 
be  mixed  and  further  crushed  and  mixed  as  desired. 


I 


Use  of  Junction  Box  for  Compensator  Wiring 

BY  SAMUEL  SPAGUOLA 

Unless  careful  consideration  is  given  to  conduit  sys- 
tems in  the  wiring  of  polyphase  induction  motors  that 
require  compensators,  the  various  terminals  and  half 
taps  will  present  an  unsightly  and  hazardous  layout. 
The  arrangement  shown  in  the  accompanying  illustra- 
tion   meets    the   underwriters'    requirements,   and   will 
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COMPACT   AND   SAFE   WIRING  FOR  INDUCTION   MOTOR 
COMPENSATOR 

also  be  found  suitable  for  indoor  dustproof  installation. 
All  compensator  leads  are  brought  up  into  a  junction 
box  of  standard  gage  through  porcelain  bushings.  In 
this  box  all  the  necessary  taps  are  made  to  the  main 
switch.  The  leads  are  tapped  ahead  of  fuses  and  motor 
terminals.  This  box  can  be  placed  on  either  side  of  the 
compensator  or  motor  lead  conduit. 

In  the  event  overload  or  no  voltage  relays  are  in- 
stalled, leads  from  relays  to  the  above  protective  ap- 
paratus can  readily  be  placed  in  a  conduit  terminating 
in  the  junction  box. 


Measuring  Energy  in  Unbalanced  Circuits 
— Common  Errors 

BY  G.  W.   TEFFEAU,  JR. 

Station  operators  and  electricians  often  fail  to  recog- 
nize certain  errors  that  are  due  to  improper  connections 
of  alternating-current  switchboard  instruments.  In  the 
case  of  integrating  watt-hour  meters  one  frequently 
finds  the  current  coils  connected  in  series  with  the  cir- 
cuit operating  the  trip  coils  of  an  oil  switch.  The  re- 
sults from  a  meter  so  connected  are  very  rarely  correct, 
owing  to  the  fact  that  the  current  transformer  at  the 
time  of  maximum  current  in  the  trip  coils  is  being 
worked  too  high  up  on  the  characteristic  curve.  As  is 
generally  the  case,  the  meters  are  tested  when  there  is 
less  than  maximum  current  passing  through  the  trip 
coils  and  when  the  meter  adjustments  are  made  for  a 
load  less  than  the  maximum  current. 
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One  of  the  most  common  errors  in  meter  connection 
is  that  caused  by  the  use  of  one  ammeter  for  economy's 
sake  on  two-phase  or  three-phase  systems.  It  is  very 
evident  that  a  correct  reading  cannot  be  obtained  with 
one  ammeter,  because  on  a  commercial  circuit,  no  matter 
how  much  care  is  exercised,  a  true  balance  cannot  be 
maintained.  It  is  far  better  to  use  two  ammeters  from 
which  the  current  in  the  third  phase  of  a  three-phase 
system  can  be  calculated. 

A  practice  that  has  become  general  is  to  install  one 
ammeter  and  to  check  periodically  the  other  legs  of  the 
circuit  with  a  line  ammeter,  transferring  the  trans- 
formers on  the  circuit  to  establish  a  near  balance. 
Where  one  ammeter  is  used,  it  is  customary  to  install 
an  indicating  wattmeter,  and  when  such  is  the  case  the 
connections  made  are  often  as  shown  in  Fig.  1.    It  will 


A-'"  Current  Transformer 


FIG.    1 — CONNECTIONS    OF    ONE    AMMETER    AND    INDICATING 
WATTMETER    TO    MEASURE    THREE-PHASE    POWER 

be  noticed  that  the  ammeter  will  indicate  the  average  of 
the  sum  of  the  currents  in  two  legs.  This  is  satisfac- 
tory so  long  as  a  balanced  condition  is  maintained,  but 
whenever  the  currents  in  the  two  legs  containing  the 
current  transformers  are  unequal,  the  indications  of 
the  ammeter  are  liable  to  vary  decidedly.  Not  only  will 
an  unbalanced  condition  of  the  circuit  affect  the  am- 
meter, but  grounds  and  high  voltage  leakage  have  an 
effect.  With  the  connections  as  shown  in  Fig.  1  the 
indications  in  Table  I  were  obtained  from  the  same  cir- 
cuit over  a  period  of  six  hours.  The  circuit  was  sup- 
plying a  mixed  load  of  light  and  power,  and  was  prac- 
tically balanced  during  the  peak  hours. 


TABLE  I— 

READINGS  WITH 

CONNECTIONS 

OF  FIG 

1   O^ 

PERIOD   OF 

SIX 

HOURS 

Reading  in 

Kw.  of  Indi- 

cating W^att- 

nieter 

Amperes 

Volts 

240 

75 

116 

X   20  = 

2320 

300 

70 

117 

X   20  = 

2340 

340 

SO 

118 

X   20  = 

2360 

390 

65 

120 

X    20  = 

2400 

400 

175' 

125 

X    20   = 

2500 

450 

126 

129 

X   20  = 

2580 

Too  much  stress  cannot  be  laid  on  the  equipping  of 
circuits  for  unbalanced  conditions.  For  economical 
operation  it  is  essential  that  the  true  power  factor 
be  known  at  all  times.  This  can  be  readily  obtained 
by  the  use  of  two  ammeters  and  a  wattmeter  in  the  same 
circuit.  The  readings  of  the  two  ammeters  should  be 
added  directly,  multiplying  this  sum  by  the  decimal 
0.866,  then  multiplying  this  product  by  the  voltage  of 
the  circuit  and  dividing  by  1000.  This  result,  when 
divided  into  the  true  watts  as  indicated  by  the  indicat- 
ing wattmeter,  will  give  the  power  factor. 


Use  of  an  Electric  Reheater  on  Compressed 

Air  Line 

The  accompanying  illustration  shows  the  electric 
heating  element  of  a  reheater  used  on  a  compressed  air 
line  as  constructed  and  employed  by  the  Utah  Power  & 
Light  Company  on  an  air  line  which  operated  pile  driv- 
ing hammers.  The  heater  as  constructed  was  designed 
to  raise  the  temperature  of 
400  cu.  ft.  of  air  per  minute 
75  deg.  Fahr.  The  outside 
casing  for  the  heating  element 
is  a  6-in.  pipe  6  ft.  long  fitted 
with  flanged  unions  for  reduc- 
ing to  a  1.5-in.  pipe.  The  air 
enters  the  lower  end  of  this 
casing,  as  shown  in  the  illus- 
tration, and  circulates  around 
and  through  a  3-in.  pipe  5.5 
ft.  long  suspended  inside  the 
6-in.  pipe  by  means  of  bracket 
braces  bolted  and  riveted  to 
the  latter. 

The  inside  3-in.  pipe  is 
wrapped  with  five  1500-watt 
General  Electric  electric  oven 
elements  which  are  wired  with 
heavily-tinned  copper  wire 
that  will  stand  high  tempera- 
tures. The  elements  are  con- 
nected so  that  two,  three  or 
five  units  can  be  used  as 
needed.  The  terminals  used 
to  bring  the  feeders  to  the 
outer  pipe  and  prevent  air 
leaks  at  100  lb.  pressure  are 
Bosch  automobile  spark  plugs. 
The  heater  terminals  and 
feeders  are  brazed  to  the  cen- 
ter post  of  the  plugs. 

This  reheater  has  been  in 
satisfactory  operation  some 
time  and  its  cost  of  operation  has  been  about  $1  per 
day.  To  do  the  same  work  would  have  required  a  steam 
outfit  and  boiler  which  would  burn  about  one-half  ton 
of  coal  per  day.  The  cost  of  operation  for  the  steam 
outfit,  including  attendance,  was  placed  at  $5  per  day. 
While  the  exact  temperature  of  the  air  at  the  hammer 
is  not  known,  it  is  estimated  that  it  is  about  125  deg. 
Fahr.  The  operation  of  the  reheater  has  eliminated 
trouble  from  moisture  and  low  temperature  in  the  op- 
eration of  the  hammers.  The  outfit  was  designed  and 
constructed  under  the  direction  of  W.  E.  Roche  of  Gib- 
bons Brothers,  Reed  &  Roche,  contractors,  and  con- 
structed by  the  Utah  Power  &  T.-^ht  Company. 


HEATING  ELEMENT  AND 

CASING  OF   7.5-KW.   AIR 

REHEATER 


Selection  of  Fan  and  Motor  Speeds  and  Method 
of  Connecting  Apparatus  Mechanically 

BY  T,  W.  REYNOLDS 

The  maximum  peripheral  velocity  of  fan  wheels  should 
not  exceed  3600  lineal  feet  per  minute.  Since  objec- 
tionable conditions  may  arise  when  the  air  passageway 
between  a  fan  and  the  first  duct  outlet  is  short,  say  50 
ft.  or  less,  it  may  be  necessary  to  limit  the  peripheral 
velocity  still  more,  whereas  under  converse  conditions  a 
velocity  of  4000  ft.  per  minute  may  be  permitted.  Fur- 
thermore, the  air  velocity  through  the  fan-discharge 
outlet  should  not  exceed  1800  lineal  feet  per  minute,  and 
the  variation  from  this  rate  across  the  duct  cross-section 
should  not  be  more  than  20  per  cent.    Vibration  of  fan 
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blades  due  to  cutting  the  air  may  be  reduced  by  curving 
the  ends  slightly  backward,  but  this  decreases  the  fan 
efficiency  slightly.  This  modification  is  permissible, 
however,  when  the  distance  between  the  fan  and  the 
nearest  duct  outlet  is  less  than  50  ft. 

Unless  motors  with  an  unusually  large  number  of 
poles  are  used,  a  construction  which  makes  them  rela- 
tively expensive,  alternating-current  motors  will  not 
operate  at  speeds  as  low  as  the  economical  speed  of  fans. 
For  this  reason  speed-reducing  transmissions,  such  as 
belts,  silent-chain  drive  and  the  like,  are  usually  re- 
quired, the  latter  especially  where  the  distance  between 
the  motor  and  fan  is  small.  Silent-chain  drives  are  not 
advisable,  however,  where  they  must  be  installed  in 
passageways  through  which  the  air  is  forced,  especially 
if  the  discharge  path  is  less  than  100  ft. 

Direct-connected  motors  eliminate  the  noise  and  up- 
keep of  speed-reducing  transmissions,  and  are  some- 
times imperative  where  only  limited  space  is  available, 
but  owing  to  the  low-speed  motors  required  are  rela- 
tively expensive.  While  the  operation  of  steam  engine- 
driven  fans  permits  direct  connection  of  units  and  the 
utilization  of  exhaust  steam  in  the  air-heating  coils 
or  in  a  heating  system,  it  involves  the  use  of  a  boiler 
which  must  be  capable  of  operating  occasionally  at 
higher  than  the  average  pressure,  reducing  valves,  low 
and  high  pressure  piping,  boiler-feed  pumps,  grease 
extractors,  steam  separators,  etc.,  and  in  many  cities  the 
supervision  of  a  licensed  engineer.  On  the  other  hand 
the  initial  investment  and  operating  and  maintenance 
expenses  are  considerably  lower  with  motor-driven  fans, 
especially  where  energy  can  be  purchased  at  a  fairly  low 
rate.  When  an  electric  generating  plant  is  employed 
where  the  fan  equipment  is  required  or  where  the  fan 
must  be  placed  in  an  attic  or  penthouse,  it  is  always 
preferable  to  use  motor  drive. 


special  turning  machines.  These  devices  are  each  oper- 
ated by  a  3-hp.  motor,  driving  knives  at  5000  r.p.m. 
The  turned  heel  is  next  concaved  to  fit  the  shoe  on  a 
special  machine  driven  in  conjunction  with  others  by 
a  7.5-hp.  motor.    The  finishing  processes,  such  as  scour- 


Motor  Drives  in  a  Wood  Heel  Factory 
By  Thomas  D.  Bond 
The  recently  completed  wood  heel  factory  of  the 
Sanders-Wason  Company  at  Haverhill,  Mass.,  operates 
more  than  100  hp.  in  motors  in  the  production  of  60,000 
pairs  of  wood  heels  per  day.  The  raw  material  is  de- 
livered in  the  form  of  maple  planks  which  are  first 
planed  and  then  split  lengthwise  by  a  large  band  saw 
driven  by  a  10-hp.  motor.  The  sticks  thus  made  are 
cut  into  blocks  by  a  circular  saw  driven  by  a  3-hp. 
motor.    These  blocks  are  then  grooved  and  delivered  to 


FIG.     1 — MOTOR-DRIVEN     WOOD     HEEL     TURNING     MACHINE 

ing,  trimming  and  buffing  are  performed  on  motor-oper- 
ated machines.  The  waste  chips  and  shavings  from  the 
processes  are  removed  by  a  70-in.  Buffalo  Forge  suction 
blower  to  which  all  machines  are  connected  by  a  sys- 
tem of  piping.  Each  outlet  has  its  own  shut-off  to 
save  power.  The  blower  is  located  in  the  basement  and 
driven  by  a  15-hp.  motor. 

The  lighting  equipment  for  the  machines  consists  of 
25-watt  Mazda  lamps  in  steel  shades  suspended  by 
drop  cords  from  the  ceiling.  The  lamps  over  machines 
are  controlled  by  individual  ceiling  switches  operated 
by  pull  chains.  The  necessary  general  illumination  is 
by  100-watt  Type  C  gas-filled  lamps  in  white  enamel 
shades  placed  close  to  the  ceiling.  In  addition  to  this 
equipment  energy  is  required  by  a  small  electric  iron 
used  to  remove  the  wrinkles  in  the  kid  used  to  cover 
the  wood  heels. 

The  motors  are  operated  from  a  three-phase,  60-cycle, 
550-volt  circuit  and  the  lighting  equipment  from  a 
single-phase  60-cycle  110-volt  circuit.  The  factory  is 
connected  to  the  lines  of  the  Haverhill  (Mass.)  Electric 
Company.  During  the  two  months  (June  and  July) 
it  has  been  in  operation,  the  average  monthly  energy 
consumption  has  been  5100  kw.-hr.  with  the  average 
revenue  according  to  the  rate  commanded  of  $150. 


PIGS.    2,    3    AND    4 — MOTOR-DRIVEN    MACHINES    FOR   PREPARING  BLOCKS    FROM    WHICH    HEELS    ARE    TURNED    AND    ROW    OF 

FINISHING   MACHINES 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


THE  OVERHEAD  GROUND  WIRE 

Theory  of  Parallel  Grounded  Wires  and  Production 
of  High  Frequencies  in  Transmission  Lines 

THE  use  of  the  overhead  wire  for  protection  to 
transmission  lines  has  been  a  more  or  less  mooted 
problem  among  engineers  for  many  years.  A  pa- 
per by  Dr.  E.  E.  F.  Creighton  on  this  subject,  presented 
at  the  Cleveland  meeting  of  the  American  Institute  of 
Electrical  Engineers,  deserves  careful  attention  since 
it  places  the  practice  of  using  overhead  grounded  vi^ires 
on  a  firmer  engineering  footing  and  discusses  as  well 
the  conditions  which  cause  and  suppress  high-frequency 
surges. 

The  overhead  grounded  wire  is  used  for  three  pur- 
poses: lightning  protection,  mechanical  support  for 
towers,  and  a  test  circuit.  The  functions  of  the  ground- 
ed wire  are  subdivided  into  at  least  four  categories: 
First,  the  vertical  grounded  wire;  second,  the  lightning 
rod  extending  above  the  ground ;  third,  the  electrostatic 
induction  in  the  horizontally  situated  wires,  and  fourth, 
electromagnetic  induction. 

The  vertical  wire  prevents  splitting  of  the  poles.  The 
lightning  rod  is  of  mooted  desirability.  The  electro- 
static induction  for  a  given  cloud  on  wires  under  vari- 
ous conditions  is  worked  out  in  the  paper.  There  are 
given  also  the  protective  values  of  overhead  grounded 
wires  in  different  positions  and  in  different  numbers. 
The  effects  of  electromagnetic  induction  are  taken  into 
account,  and  theory  is  given  to  show  that  the  grounded 
wire  introduces  into  the  main  wave  of  induced  light- 
ning surge  a  superposed  high  frequency  of  electro- 
magnetic induction. 

A  cloud  charge  is  chosen  of  such  value  as  to  produce 
corona  potential  on  a  No.  000  B.  &  S.  wire,  strung  at 
a  height  of  1000  cm.  (33  ft.)  above  the  surface  of  the 
earth.  This  storm  cloud  is  used  as  a  standard  in  all 
cases  for  comparison.  The  voltage  induced  on  any  wire 
by  lightning  is  directly  proportional  to  the  height  of 
the  wire  above  the  earth.  The  induced  quantity  is  not 
quite  proportional,  due  to  the  variations  in  the  capaci- 
ties of  the  wire  at  different  heights.  For  heights  be- 
tween 30  and  60  ft.  (9.1  and  18.2  m.),  however,  the 
quantity  can  be  considered  as  approximately  propor- 
tional to  the  height.  The  quantity  induced  on  the  wire 
is  only  slightly  affected  by  the  diameter  of  the  wire. 
This  leads  to  the  conclusion  that  a  small  grounded  wire 
is  nearly  as  effective  as  a  more  expensive  large  one. 

The  theory  is  given  to  show  that  even  on  a  non- 
grounded  circuit  a  charge  can  be  induced  by  a  cloud 
and  produce  practically  the  same  potentials  as  when 
the  circuit  is  grounded.  The  only  exception  is  that  of 
circuits  of  short  length. 

The  instantaneous  value  of  induced  potential  on  a 
circuit  is  independent  of  the  number  of  wires  used. 
Using  a  greater  number  of  wires  reduces  the  quantity 
per  wire  but  does  not  decrease  the  instantaneous  value 
of  the  potential  at  the  instant  the  cloud  discharges  to 
earth.  Even  the  grounded  wire  may  take  the  full  po- 
tential and  give  no  relief  at  the  first  instant.  Whether 
it  does  or  not  depends  upon  how  quickly  the  discharge 
takes  place  from  cloud  to  earth,   and  how  frequently 


along  the  line  the  grounded  wire  is  earthed.  There  is, 
however,  a  screening  of  electrical  energy  by  increasing 
the  number  of  power  wires.  In  other  words,  each 
surge  has  less  energy  although  it  has  not  initially  less 
potential. 

The  two  factors  in  the  electrostatic  protection  of  the 
overhead  grounded  wire  are  screening  and  increase  of 
capacitance  of  line  wires.  The  presence  of  the  grounded 
wire  reduces  the  quantity  induced  on  each  of  the  power 
wires,  and  incidentally  after  the  cloud  discharges  to 
earth  the  grounded  wire  takes  over  part  of  the  charge 
from  the  power  wires  and  in  taking  it  the  capacitance 
of  each  power  wire  is  increased.  Therefore,  with  the 
same  quantity  of  electricity  the  potential  is  reduced  by 
this  increase  in  capacitance. 

As  the  charge  runs  to  earth  on  the  grounded  wire 
at  the  instant  the  cloud  discharges,  it  induces  on  the 
line  wire  by  electromagnetic  induction  a  considerable 
voltage  in  the  usual  condition  of  the  overhead  grounded 
wire  with  low  resistance  in  the  earth  connections,  and 
from  which  part  of  the  protection  afforded  by  the 
grounded  wire  is  lost  by  the  fact  that  the  energy  oscil- 
lates in  the  ground  circuit  and  is  transferred  to  the 
power  wire. 

The  natural  frequency  of  this  wave  train  is  found 
by  multiplying  183,000  miles  (300,000  km.)  per  second 
by  the  number  of  earth  connections  per  mile  of  grounded 
wire.  The  frequency  is  usually  over  a  million  cycles 
per  second. 

Traveling  waves  are  more  or  less  absorbed  as  they 
pass  each  successive  loop  of  the  grounded  wire,  accord- 
ing to  the  value  of  the  resistance  of  earth  connection. 
In  any  case  an  endeavor  should  be  made  to  have  the 
resistance  in  the  earth  connection  somewhere  near  the 
critical  damping  value.     This  prevents   initial  oscilla- 
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FIGS.    1    AND   2 — ARRANGEMENTS    OF    SIX   AND   FOUR   GROUND 
WIRES   IN    HORIZONTAL  FORMATION 

tions  in  the  ground  circuit,  and  also  increases  the  rate 
of  absorption  of  a  traveling  wave. 

A  slight  amount  of  high  frequency  is  produced  in  a 
circuit  by  transposition  of  power  wires.  This  may  be  of 
the  order  of  2  per  cent  to  5  per  cent  of  the  main  voltage. 

The  general  deductions  for  practical  use  taken  from 
the  theory  given  are  as  follows:  From  a  theoretical 
standpoint  a  single  grounded  wire  should  be  placed  as 
near  as  practicable  to  the  power  wire  in  order  to  get 
the  greatest  electrostatic  protection.  The  grounded 
wires  are  a  little  more  effective  when  placed  above  a 
power  wire  than  when  placed  below  it. 

In  installing  overhead  grounded  wires  the  greatest 
advantage  can   be   obtained   by   keeping   the   overhead 
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i?rouiulo(l  wires  as  far  apart  as  possible;  that  is  to  say, 
installed  as  far  as  practicable  on  opposite  sides  of  the 
power  wires.  The  protective  value  of  the  second  wire 
will  then  have  its  full  maximum  possible  value.  Also 
from  the  electromagnetic  standpoint,  the  two  wires 
should  be  placed,  so  far  as  practicable,  on  opposite  sides 
of  a  power  wire  in  order  to  reduce  to  a  minimum  the 
transfer  of  surge  energy  to  the  power  wire. 
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FIGS.    3   AND   4 — TWO   ARRANGEMENTS   OF   SIX   GROUND   WIRES 

Various  locations  of  grounded  wires  are  shown  in 
Figs.  1,  2,  3,  4,  5. 

Fig.  1  shows  two  parallel  circuits  of  six  wires  ar- 
ranged in  horizontal  formation  and  six  grounded  wires 
separated  as  widely  as  possible  from  each  other,  and 
j^et  as  near  to  the  power  wires  as  mechanical  clearance 
will  permit.  The  grounded  wires  are  arranged  in  pairs 
symmetrically  so  as  to  decrease  the  electromagnetic 
induction.  The  two  outside  lower  wires  might  be  raised 
to  the  same  position  as  the  corresponding  one  in  Fig. 

2  without  making  much  difference  in  the  protective 
value,  or  the  two  upper  outside  wires  might  be  lowered 
on  each  side  without  making  a  very  great  difference  in 
the  protection.  Mechanical  conditions  of  support  will 
be  the  criterion.  The  simple 
rule  is  to  space  the  overhead 
grounded  wires  as  far  from 
each  other  as  convenient,  but 
as  near  to  the  power  wires  as 
is  safe.  Fig.  2  shows  a  de- 
sirable location  for  four 
grounded  wires  on  the  same 
type  of  circuit  as  Fig.  1.    Fig. 

3  shows  a  distribution  of  six 
grounded  wires  for  two  three- 
phase  circuits  vertically  hung. 
In  some  cases  it  may  be  desir- 
able   to   keep    the     grounded 
wires  within  the  same  width 
as  the   two  circuits.     Fig.   4 
shows  another  disposition  of 
the  six  grounded  wires  which  fig.  5— desirable  arrange 
is  not  so  good  from  the  elec-       ment   of   four   ground 
tromagnetic    standpoint,    but      wires     with     non- 
which     is     somewhat     better      ^^^unded  pins 

from  an  electrostatic  standpoint.     The  lower  wires 
the   vertically   hung  circuits  are  greatly  protected 
their  lesser  height  above  earth,  and  therefore  they 
not  need  the  presence  of  grounded  wires  as  much  as 
the  upper  power  v^ires. 

Fig.  5  shows  a  desirable  distribution  of  four  grounded 
wires  where  non-grounded  pins  on  the  insulators  are 
used.  To  preserve  the  insulation  afforded  by  the  wooden 
cross-arm  the  metallic  connections  of  the  laterally 
grounded  wires  are  carried  free  of  the  cross-arm,  in 
fact,  long  metal  braces  might  be  used  in  this  case.  At 
one  point  in  the  circuit  is  shown  a  series  resistance  to 
bring  the  total  resistance  in  the  grounded  loop  up  to 
a  value  at  least  equal  to  one-fifth  of  the  critical  damping 
resistance. 
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Installations,   Systems   and   Appliances 

Appreciation  of  Electricity  to  Agricultural  Purposes. 
— W.  T.  Kerr. — A  long  abstract  of  a  paper  read  before 
the  (British)  Municipal  Electrical  Association.  The 
author  gives  an  account  of  the  supply  that  is  being  given 
to  the  farmers  around  Hereford,  and  the  importance  of 
an  agricultural  load  is  strongly  emphasized.  A  system 
of  light  and  comparatively  inexpensive  transmission  line 
is  used.  The  greatest  obstacle  to  cheap  rural  supply 
is  the  question  of  way-leaves.  Farmer  installations  and 
electric  ploughing  are  discussed.     Fig.  6  gives  typical 
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fig.  6 — variations  in  daily  rural  load  at  differen. 
times  of  week 

curves  of  the  total  output  for  a  week.  The  influence  of 
the  agricultural  load  is  clearly  shown.  The  horsepower 
of  motors  in  use  and  units  consumed  generally  in  carry- 
ing out  the  operations  are  as  follows: 

typical   load    curves   due   to    SERVICE    IN    AN 
agricultural    SECTION 

Cider  making    160  hp.  67,404  units 

Mining     142  hp.  347,856  units 

Farmers'    supply     106  hp.  19,673  units 

Water   pumping    157  hp.  331,295  units- 

Sawmilling   130  hp.  22,801  units 

After  the  war  it  is  proposed  to  carry  out  a  scheme 
of  high-tension  three-phase  supply  for  the  Hereford 
area,  there  being  a  growing  demand  for  electricity  from 
farmers  and  private  country  residences  that  cannot  be 
met  by  a  440-volt  three-wire  supply. — London  Electri- 
cian, June  23,  1916. 

Electric  Cooking. — An  illustrated  description  of  a  new 
electric  restaurant  at  Golder's  Green,  N.  W. — London. 
Elec.  Review,  June  23,  1916. 

Electric  Hot-Water  Supplies. — H.  H.  Holmes. — The 
author  points  out  the  recent  great  advance  in  the  sale 
of  electric  cooking  utensils  and  wonders  why  so  many 
electrical  engineers  consider  electric  hot-water  supplies 
for  household  use  as  impractical.  He  thinks  that  "elec- 
tric hot  water  is  by  no  means  so  hopeless  a  proposition, 
and  if  the  signs  of  to-day  count  for  anything  it  will 
not  be  many  years  before  more  electricity  will  be  sold 
for  hot-water  supplies  than  ever  will  be  sold  for  cooking 
— not  that  cooking  will  not  progress,  but  because  elec- 
tric hot  water  will  demand  a  greater  number  of  units 
per  household  and  offers  greater  possibilities  in  the  way 
of  cheap  generation  to  the  central  station."  The  first 
real  efforts  to  provide  practical  electric  hot-water  appa- 
ratus were  in  the  shape  of  the  100-per  cent  load  factor 
or  heat  storing  apparatus.  The  author  explains  why 
this  was  given  up  and  sketches  the  subsequent  evolution. 

Most  electric  hot-water  installations  until  recently 
depended  on  a  central  hot-water  tank  supplying  the 
whole  premises  by  means  of  pipes.  On  careful  test  it 
was  found  that  the  heat  losses  in  the  pipes  in  the  best 
cases  were  at  least  equal  to  the  energy  usefully  con- 
sumed, and  in  the  worst  cases  less  than  one-fifth  of 
the  energy  used  was  represented  by  hot  water  in  the 
bath  or  sink.  The  best  practical  arrangement  has  proved 
to  be  the  provision  of  separate  hot-water  tanks  at  each 
point  where  hot  water  is  drawn.  The  tanks  provide  a 
bath   of  hot  water  in  twenty  minutes   from  the  time 


August  26,  1916 


ELECTRICAL    WORLD 


431 


of  switching  on,  and  the  current  is  thermostatically  cut 
off  after  the  desired  temperature  is  reached;  the  current 
cannot  be  switched  on  again  except  by  hand.  When  the 
tank  is  well  lagged,  the  water  keeps  hot  several  hours, 
and  the  heat  losses  inseparable  from  a  constantly  ready 
hot-water  supply  are  thus  eliminated.  The  initial  cost 
of  the  apparatus  is  quite  low;  the  size  of  tank  adopted 
is  15  to  20  gal.,  the  temperature  at  which  the  thermo- 
stat operates  being  fixed  at  150  deg.  Fahr.  to  160  deg. 
Fahr.  The  cold  water  inlet  only  is  controlled  by  a  tap, 
the  outlet  being  left  open.  When  a  bath  is  required,  the 
cold  water  cock  is  opened,  and  the  hot  water  forced 
out  of  the  tank,  followed  by  sufficient  cold  water  to 
bring  the  bath  temperature  down  to  95  deg.  Fahr.  to 
100  deg.  Fahr.     In  practice  there  seems  to  be  no  disad- 


vantage by  reason  of  the  apparatus  taking  twenty  min- 
utes to  heat  up,  and  no  complaints  arise  from  this 
source.  For  sinks  and  cleaning  water  a  small  apparatus 
is  provided.  The  tank  or  container  is  heavily  lagged 
and  holds  about  1^/2  gal.;  the  temperature  at  which  the 
thermostat  operates  is  fixed  at  190  deg.  Fahr.  The 
loading  is  4  kw.,  and  thus  IV2  gal.  of  water  at  190  deg. 
Fahr.  can  be  procured  every  ten  minutes.  In  the  Maryle- 
bone  district  the  demand  for  hot-water  apparatus  is  an 
increasing  one,  and  the  installations  carried  out  have 
proved  eminently  satisfactory  to  both  user  and  current 
supplier.  The  possible  business  needs  only  advertising 
to  be  obtained  and  held,  so  that  hot-water  heating  ap- 
pears to  be  a  most  profitable  undertaking. — London 
Electrician,  June  23,  1916. 


Book  Reviews 

Engineering  as  a   Career.     A   Series   of  Papers  by 
Eminent  Engineers.     Edited  by  F.  H.  Newell  and 
C.  E.  Drayer.     New  York:  D.  Van  Nostrand  Com- 
pany.   214  pages.     Price,  $1. 
Most  young  men  possess  only  a  vague  idea  of  the  en- 
gineering profession  and  many  parents  share  this  hazi- 
ness.    "Engineering  as  a  Career"  is  intended  not  only 
as  a  guide  to  young  men  considering  engineering  as  a 
life  work,  but  also  as  an  aid  to  the  parent  and  profes- 
sional advisor  in  vocational  work.     The  book  contains 
many   articles   by   prominent   engineers   and   other   ex- 
perts, and  explains  in  detail  each  of  the  many  different 
branches  of  engineering,  with  the  qualifications  and  the 
education  necessary  for  success  and  the  opportunities 
that  await  the  young  man  choosing  engineering  as  a 
career. 


Wireless  Telegraphy  and  Telephony.  A  Handbook 
of  Formulae,  Data  and  Information.  By  W.  H. 
Eccles.  London:  The  Electrician  Printing  &  Pub- 
lishing Company.  418  pages.  322  illustrations 
Price,  12s.  6d. 

The  amount  of  data  included  in  this  book  is  so  great 
that  it  cannot  be  more  than  indicated  in  a  review.  In 
addition  to  providing  nearly  all  the  tables,  conversion 
factors  and  basic  formulae  commonly  used  in  radio  work, 
the  author  has  summarized  and  briefly  restated  a  vast 
quantity  of  the  technical  literature  of  the  art.  That 
this. work  has  been  well  done  is  evident  from  even  cur- 
sory inspection;  indeed,  Dr.  Eccles'  name  is  an  assur- 
ance of  its  general  excellence. 

The  book  comprises  an  index  of  fourteen  pages,  a  sec- 
tion of  tables  and  formulae  of  115  pages,  a  243-page 
division  of  general  technical,  experimental  and  theoret- 
ical information  and  a  twenty-eight-page  glossary  of 
terms  used  in  radio  telegraphy  and  telephony.  The  two 
main  sections  of  the  book  cannot  be  sharply  divided, 
inasmuch  as  many  of  the  formulae  are  presented  with 
full  explanations  of  their  derivation  assumptions  and 
their  applicability,  while  in  the  "general  information" 
portion  of  the  book  a  number  of  tables  and  formulae  are 
quoted.  The  arrangement  and  indexing  is  such,  how- 
ever, that  little  difficulty  is  encountered  in  locating 
desired  data. 

While  the  handbook  is  intended  mainly  for  reference, 
it  repays  careful  study  as  a  descriptive  text.  The  data 
as  to  apparatus  and  methods  in  actual  use  are  particu- 
larly interesting,  although  not  altogether  correct  as  to 
American  systems. 

The  author's  discussions  of  wave  propagation,  sta- 
tion efficiencies  and  contact  and  "ionized^  gas"  (which 
might  better  be  "vacuum  tube")  detectors  are  especially 
worthy  of  note.    In  the  first  part  of  the  book  are  given 


some  twenty  "Abacs"  or  graphical  charts  for  rapid  com- 
putation; most  of  these  are  drawn  between  two  simple 
quantities  such  as  statute  and  nautical  miles,  but  the 
first  one  gives  directly  the  relations  between  wave 
length,  capacity  and  inductance.  As  a  whole,  the  vol- 
ume is  certain  to  become  one  of  the  most  used  publica- 
tions on  radio,  and  should  be  in  the  reference  library  of 
every  radio  engineer. 


Inventions  and  Patents.  By  Philip  E.  Edelman. 
Published  by  D.  Van  Nostrand  Company,  New  York, 
1915.    288  pages,  four  illustrations.    Price  $1. 

This  book  is  a  comprehensive  discussion  of  patents 
and  their  uses,  and  is  designed  to  supply  information  of 
interest  and  value  to  inventors,  investors  and  manufac- 
turers. While  the  subject  matter  is  necessarily  techni- 
cal in  the  legal  sense,  the  author  does  not  make  use  of 
the  peculiar  vocabulary  which  so  often  discourages  the 
layman  when  he  attempts  to  investigate  for  himself  a 
point  of  law.  This  volume  is  a  sort  of  elementary  text- 
book for  those  who  are  interested  in  patents,  and  seems 
to  stand  alone. 

The  sixteen  chapters  describe  the  development  of  the 
present  patent  system,  discuss  the  functions  of  the  in- 
ventor, the  attorney,  the  examiners,  the  assignees  and 
the  courts,  and  explain  in  detail  the  processes  in  prose- 
cuting United  States  patents.  The  book  is  not  intended 
to  be  exhaustive,  nor  to  assist  inventors  in  preparing 
specifications  without  the  aid  of  an  attorney;  the  third 
chapter,  in  fact,  opens  with  the  old  saw  to  the  effect  that 
'the  man  who  is  his  own  lawyer  has  a  fool  for  a  client.' 
Numerous  abuses  practised  by  unscrupulous  attorneys 
are  quite  frankly  expounded,  however,  and,  by  careful 
study,  even  the  inexperienced  inventor  may  secure  a 
fairly  clear  idea  of  the  respective  values  of  broad  and 
narrow  "combination"  claims  of  just  what  does  and 
what  does  not  constitute  invention,  and  of  the  processes 
involved  in  patent  interferences  and  infringement  suits. 

An  appendix  of  over  seventy  pages  gives  digests  of 
important  decisions  and  shows  various  forms  of  assign- 
ments, etc.  There  is  a  bibliography  given,  and  a  chap- 
ter of  quotations  "on  inventions  and  inventors"  from, 
among  others,  Milton,  Dickens  and  Walker  ("On  Pat- 
ents"). There  is  also  a  chapter  on  foreign  patents  and 
the  various  international  regulations  with  regard  to 
them.  The  book  is,  on  the  whole,  so  full  of  useful  data 
that  it  is  well  worth  reading.  In  spite  of  occasional 
statement  of  opinions  questionable  as  to  logic  or  ac- 
curacy, the  mass  of  classified  facts  should  prove  helpful 
to  a  majority  of  those  interested  in  patents. 


Book  Received 
Practical  Physical  Chemistry.     By  J.  B.  Firth. 
New  York:  D.  Van  Nostrand  Company,  178  pages,  il- 
lustrated.    Price,  $1. 
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Douglas  H.  McDougall,  the  new  presi- 
dent of  the  Canadian  Electrical  Asso- 
ciation, is  treasurer  of  the  Electrical 
Development  Company,  the  Toronto  & 
Niagara  Power  Company  and  the  Lon- 
don (Ont.)  Electric  Company.  Mr.  Mc- 
Dougall was  born  in  Toronto  in  1874. 
Following  experience  in  accounting 
work  in  the  United  States,  he  returned 
to  Toronto  in  1893  as  treasurer  of  the 
Electrical  Development  Company  of  On- 
tario, Ltd.,  taking  charge  of  the  finances 
of  this  company,  whose  splendid  hydro- 
electric plant  at  Niagara  Falls  is  one  of 
the  most  notable  power  structures  in  the 
world.  In  1908  these  holdings  were 
leased  to  the  Toronto  Power  Company 
and  Mr.  McDougall  was  appointed  as- 
sistant to  the  general  manager  until,  in 
1911,  the  Toronto  Company  purchased 
the  entire  stock  of  the  Toronto  Electric 
Light  Company  and  Mr.  McDougall  was 
appointed  assistant  to  the  manager  of 
the  enlarged  organization.  At  the  pres- 
ent time,  in  addition  to  holding  the 
positions  noted,  Mr.  McDougall  is  also 
secretary  of  the  Niagara  Falls  Gas  & 
Electric  Light  Company. 

A.  G.  DeClercq,  who  was  formerly 
supervisor  of  the  station  construction 
division  of  the  Commonwealth  Edison 
Company,  Chicago,  111.,  has  been  ap- 
pointed assistant  construction  superin- 
tendent for  the  company,  to  succeed  the 
late  John  C.  Manley. 

A.  P.  Broadhead,  formerly  assistant 
construction  superintendent  for  the 
Montreal  Light,  Heat  &  Power  Com- 
pany, Montreal,  Quebec,  Canada,  has 
been  appointed  superintendent  of  the 
Drummondville  (Quebec)  division  of 
the  Southern  Canada  Power  Company. 
Mr.  Broadhead's  headquarters  will  be 
at  Drummondville. 

Roy  E.  Schaulin,  for  the  past  three 
years  a  field  member  of  the  business 
staff  of  the  New  York  and  Chicago 
offices  of  Electrical  World,  has  re- 
signed to  accept  the  position  of  man- 
ager of  the  New  York  sales  office  of 
the  Franklin  Electric  Manufacturing  , 
Company  of  Hartford,  Conn.,  maker 
of  incandescent  lamps.  Mr.  Schaulin 
was  formerly  engaged  in  sales  work 
for  the  Westinghouse  Lamp  Company 
at  Pittsburgh  and  Chicago. 


Men 
of  the  Industry 
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Biographical  Notes 


S.  Fred  Smith,  general  manager  of 
the  Salem  Electric  Lighting  Company, 
Salem,  Mass.,  is  receiving  the  congratu- 
lations of  his  friends  upon  the  twenty- 
fifth  anniversary  of  his  appointment  as 
executive  head  of  the  Salem  company. 

J.  B.  Long  of  the  contract  department 
of  the  Commonwealth  Edison  Company, 
Chicago,  111.,  who  was  formerly  with 
the  General  Electric  Company  at  Sche- 
nectady and  the  Holophane  Glass  Works 
at  New  York,  has  been  appointed  new- 
business  manager  of  the  Central  Power 
Company,  Grand  Island,  Neb. 

P.  A.  Staples,  who  was  recently  ap- 
pointed vice-president  and  general  man- 
ager of  the  New  Jersey  Power  &  Light 
Company  of  Dover,  N.  J.,  successor  to 
the  Eastern  Pennsylvania  Power  Com- 
pany, operating  in  Dover,  Bernardsville, 
Boonton,  Rockaway,  and  other  nearby 
communities,  still  retains  his  position 
as  second  vice-president  of  the  San- 
dusky Gas  &  Electric  Company  of  San- 
dusky, Ohio,  which  position  he  has  held 
for  the  last  two  years. 

J.  W.  Thome  has  resigned  as  com- 
mercial agent  and  electrical  superin- 
tendent of  the  Beaumont  (Tex.)  Elec- 
tric Light  &  Power  Company  to  join 
the  commercial  department  of  the  Tex- 
as Power  &  Light  Company.  Since 
graduating  from  the  University  of  Ken- 
tucky in  1907,  Mr.  Thorne  has  been 
with  the  General  Electric  Company  in 
its  testing  and  engineering  depart- 
ments at  Schenectady  and  Pittsfield, 
and  in  commercial  work  in  Texas.  Mr. 
Thorne  is  at  present  investigating  the 
possibilities  of  electric  drive  in  the 
Electra  oil  field  in  north  Texas,  apply- 
ing his  experience  gained  in  developing 
this  class  of  business  in  the  Spindle  Top 
field  near  Beaumont  in  the  Gulf  Coast 
country. 

C.  E.  Skinner,  who  was  recently 
elected  by  the  membership  of  the  Amer- 
ican Institute  of  Electrical  Engineers 
to  serve  on  the  Institute's  Edison  medal 
committee,  is  one  of  the  well-known 
research  engineers  of  the  country  and 
is  at  the  head  of  the  research  depart- 
ment of  the  Westinghouse  Electric  & 
Manufacturing  Company  at  East  Pitts- 
burgh, Pa.  Mr.  Skinner  was  born  May 
30,  1865,  near  Redfield,  Ohio,  and  was 
graduated  with  the  class  of  1890  from 
Ohio  State  University,  Columbus,  Ohio. 
He  first  joined  the  Westinghouse  organ- 
ization in  that  year,  and  in  1891  or- 
ganized and  carried  on  the  insulation 
testing  for  the  company,  which  prior 
to  that  time  had  done  no  dielectric  test- 
ing. In  1892  he  was  transferred  to  the 
electrical  laboratory,  doing  various 
kinds  of  v/ork,  including  iron  testing, 
insulation  testing,  general  investigation 
work,   etc.     In    1895   Mr.    Skinner  was 


placed  in  charge  of  insulation  design 
in  the  engineering  department  and  of 
insulation  testing  in  the  factory.  In 
1902  he  took  charge  of  the  insulation 
division  of  the  engineering  department, 
together  with  the  chemical  and  physical 
laboratories,  and  in  1906  organized  the 
research  division,  with  which  work  he 
has  since  continued.  Mr.  Skinner  is  a 
member  of  many  professional  societies 
and  has  contributed  numerous  impor- 
tant papers  to  the  proceedings  of  the 
A.  I.  E.  E.,  the  American  Society  for 
Testing  Materials,  and  the  National 
Electric  Light  Association,  and  his  spe- 
cial investigations  have  taken  him  to 
various  parts  of  the  United  States, 
Canada,  Mexico  and  Europe. 


Obituary 

L.  A.  Williams,  local  manager  for  the 
Nebraska  Gas  &  Electric  Company  at 
Norfolk,  Neb.,  was  accidentally  electro- 
cuted Aug.  8,  while  supervising  line  re- 
pairs at  a  point  twenty  miles  west  of 
Norfolk. 

Thomas  D.  Watson,  New  York  man- 
ager of  the  New  York  office  of  the 
Trumbull  Electric  Manufacturing  Com- 
pany, Plainville,  Conn.,  died,  Aug.  16,  at 
his  home  in  Westfield,  N.  J.  Mr.  Wat- 
Fon  was  well  known  in  the  electrical  in- 
dustry about.  New  York,  having  held 
his  position  with  the  Trumbull  Com- 
pany for  fourteen  years. 

Harold  Lomas,  for  more  than  thirteen 
years  a  member  of  the  sales  department 
of  the  Crocker-WJieeler  Company,  was 
killed,  July  1,  while  serving  with  the 
British  army  in  the  drive  on  Friecourt, 
France.  Mr.  Lomas  served  the  company 
as  manager  of  its  Denver  and  Baltimore 
offices  and  later  held  the  position  of  act- 
ing secretary  of  the  Crocker-Wheeler 
company. 

William  Christy,  vice-president  of  the 
Northern  Ohio  Traction  &  Light  Com- 
pany, died  at  Akron,  Ohio,  Aug.  9,  at 
the  age  of  fifty-seven  years.  Mr. 
Christy  was  a  pioneer  in  electric  rail- 
way work,  electrifying  an  early  street- 
car line  and  constructing  the  interurban 
which  ran  from  Cleveland  to  Bedford. 
Ohio.  His  death  followed  an  operation 
for  appendicitis. 
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NEW  APPARATUS   AND  APPLIANCES 

1  Record  of  Latest  Developments  and  Improvements  in  Manufacturers''  Products 

Used  in  the  Electrical  Field 


Automatic  Starting  and  Speed 
Control  Device 

The  automatic  starter  for  slip-ring 
motors  shown  in  the  accompanying 
illustration  has  been  developed  by  the 
Cutler-Hammer  Manufacturing  Com- 
pany of  Milwaukee,  and  consists  of  a 
double-pole    solenoid    main    switch    for 


AUTOMATIC   STARTER  FOR  SLIP-RING 
MOTORS 

closing  the  primary  circuit  and  a  num- 
ber of  switches  operated  by  a  common 
solenoid  for  controlling  resistance  in 
the  secondary  circuit.  This  solenoid, 
however,  is  operated  in  a  manner  dif- 
ferent from  that  of  the  conventional 
solenoid-operated  self-starter  in  that 
where  the  circuit  to  the  self-starter  is 
first  closed,  the  solenoid  is  energized 
and  it  lifts  its  plunger  instantly,  in- 
serting all  the  resistance  in  the  sec- 
ondary circuit  of  the  motor.  After  the 
solenoid  plunger  has  reached  its  high- 
est position  it  closes  a  pilot  circuit, 
which  causes  the  primary  switch  to 
close  and  connect  the  motor  across  the 
line  with  all  resistance  in  series.  The 
closure  of  the  primary  switch  in  turn 
opens  the  circuit  to  the  pilot  solenoid,  so 
that  it  is  without  current.  As  the  pilot 
solenoid  pulls  up  to  its  highest  position 
it  is  latched  there  until  its  current  is 
cut  off  by  the  closure  of  the  primary 
solenoid  and  the  latch  is  then  auto- 
matically released.  The  plunger  of  the 
solenoid  is  now  free  to  drop  against  the 
action  of  the  dashpot.  The  gradual 
dropping  of  the  solenoid  plunger  causes 
the  switches  which  control  the  resist- 
ance in  the  secondary  circuit  of  the 
motor  to  gradually  short-circuit  the 
motor  and  bring  it  up  to  speed.  The 
time  of  acceleration  can  be  adjusted 
by  means  of  an  adjusting  valve  on  the 
dashpot. 

With   this  self-starter  the   only  con- 


stant consumption  of  energy  is  in  the 
primary  solenoid  switch,  it  is  pointed 
out,  while  the  amount  of  energy  taken 
by  the  secondary  solenoid  is  negligi- 
ble, since  it  is  energized  only  for  an 
instant.  The  motor  can  be  started  with 
a  minimum  amount  of  inrush  current, 
as  the  number  of  accelerating  switches 
for  cutting  out  the  secondary  resistance 
is  in  proportion  to  the  motors  to  be 
controlled.  The  number  of  these 
switches  is  six;  two  for  each  phase  of 
the  secondary  motor  circuit,  and  as 
these  phases  are  cut  out  in  rotation,  the 
motor  accelerates  with  seven  different 
speeds  or  steps. 

The  motor  may  be  run  at  different 
speeds  between  zero  and  maximum. 
The  shaft  carrying  the  accelerating 
switches  is  connected  through  two 
levers  pivoted  at  the  same  point,  one 
of  which  is  equipped  with  a  segment 
provided  with  a  number  of  holes,  and 
the  other  is  provided  with  a  pawl  which 
can  be  slipped  into  any  one  of  these 
holes.  Thus  it  is  possible  to  engage 
the  two  levers  in  different  relative  po- 
sitions and  cause  a  variable  number  of 
switches  to  be  closed  when  the  plunger 
has  reached  its  lowest  position.  The 
motor  can,  therefore,  be  at  any  one  of 
seven  speeds  which  may  be  desired 
without  having  the  pilot  solenoid  ener- 
gized the  entire  period  of  operation  of 
the  motor. 

The  controller  may  be  arranged  for 
operation  from  any  pilot  device,  such 
as  a  float  switch  or  pressure  regulator, 
or  it  may  be  operated  from  push  but- 
tons. The  latter-named  method  of 
operation  is  particularly  desirable  for 
use  on  printing  presses  and  similar 
work.  In  this  case  it  is  possible  to 
start  and  stop  the  motor  from  any 
number  of  places  by  the  operation  of 
an  "on"  and  "off"  push  button  at  each 
one  of  these  stations.  The  speed-setting 
device  can  be  locked  so  that  the  oper- 
ator cannot  run  his  motor  at  a  speed 
higher  than  that  which  is  selected  by 
the  superintendent  or  other  person  in 
authority. 


Heat-Resisting  Metal 

"Insuluminum,"  a  recently  patented 
metal  with  heat-resisting  qualities  said 
to  be  greatly  superior  to  iron  and  steel, 
is,  according  to  claims  of  the  manufac- 
turer, especially  adapted  for  use  on 
those  parts  of  soot  blowers,  pyrometers, 
boilers,  superheaters,  economizers, 
stokers,  annealing  ovens,  condensers, 
etc.,  exposed  to  continuously  high  tem- 
peratures. The  metal  is  being  produced 
by  the  Diamond  Power  Specialty  Com- 
pany, Detroit,  Mich.,  and  is  being  used 
extensively  in  the  construction  of  the 
company's     soot    blowers.       Since     the 


adoption  of  this  metal,  the  manufac- 
turer states,  the  volume  of  sales  of  soot 
cleaners  has  more  than  doubled  and  it 
is  estimated  that  for  the  year  begun 
Aug.  1,  1916,  boilers  with  a  total  rating 
of  more  than  1,000,000  hp.  will  be 
equipped  with  "Diamond"  soot-cleaning 
apparatus. 


Motor-Driven  Organ  Blower 

Not  so  long  ago,  when  organs  were 
operated  on  from  2-in.  to  3-in.  water 
column  pressure  they  were  generally 
operated  by  hand;  now,  however,  as 
high  as  20,000  cu.  ft.  of  air  per  minute 
is  used,  at  pressures  of  from  4  in.  to 
40  in.  water  column,  and  hand  opei-ation 
is  practically  out  of  the  question.  For 
the  past  twenty-five  years  The  Organ 
Power  Company  of  Hartford,  Conn.,  has 
been  devoting  its  attention  to  the  solu- 
tion of  organ-blowing  problems.  The 
pioneer  work  included  experiments  with 
rotary  and  reciprocating  water  motors, 
but  electric  blowers  have  now  been 
adopted  as  standard.  These  electric 
blowers  were  first  of  wood-box  con- 
struction, then  of  wood  and  metal,  and 
finally  of  cylindrical  metal  construc- 
tion. Of  the  last-named  type,  the  open 
cylindrical  steel  "Orgoblo,"  illustrated 
herewith,  has  recently  been  developed. 
Blowers  of  the  model  shown  received 
the  highest  award  at  the  Panama-Pa- 
cific International  Exposition  at  San 
Francisco.    The  large  official  organ  was 


ELECTRIC  ORGAN  BLOWER 

operated  by  one  of  these  blowers  and  a 
number  of  other  organs  winning  prizes 
at  the  exposition  were  also  blown  by 
them. 

Alternating-current  and  direct-cur- 
rent motors  varying  in  capacity  from 
2  hp.  to  15  hp.,  made  by  the  Westing- 
house  Electric  &   Manufacturing  Com- 
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pany  of  East  Pittsburgh,  Pa.,  are  em- 
ployed to  operate  the  blowers.  The 
motors  are  directly  connected  to  the  fan 
of  the  blowers  and  possess  characteris- 
tics which  specially  suit  them  for  blow- 
ing work.  In  the  Spencer  steel  "Or- 
goblo"  the  air  has  a  continuous  passage 
throughout  the  machine,  thereby  avoid- 
ing losses  incident  to  stopping  and 
sttxrting  the  air  between  stages,  and  is 
said  to  be  the  only  machine  in  which 
the  loss  by  fan  side  leakage  has  been 
entirely  overcome.  A  two-stage  or 
compound  blower  is  utilized.  To  meet 
the  demand  for  a  low-priced  blower  a 
special  fan-type  machine  is  made  which 
runs  at  a  high  speed,  but  is  not  rec- 
ommended for  use  unless  it  can  be 
placed  some  distance  away  from  the 
organ  so  that  the  noise  will  not  be 
heard.  A  great  many  multi-pressure 
blowers  are  also  made  having  several 
discharge  openings. 


Copper  Clad  Steel  Wire 

The  Page  Woven  Wire  Fence  Com- 
pany of  Monessen,  Pa.,  has  secured  the 
exclusive  right  to  draw  and  sell 
"Aristos  Copperweld"  copper-clad  steel 
wire,  which  is  made  from  rods  manu- 
factured by  the  Copper  Clad  Steel  Com- 
pany, Pittsburgh.  The  weld  between 
the  copper  and  steel  is  without  voids, 
the  makers  point  out,  and  is  of  such  a 
nature  that  torsions,  twists,  strains, 
hammering,  etc.,  will  not  cause  the  cop- 
per covering  to  be  separated  from  the 
steel  center  or  core.  Even  changes  of 
temperature  from  extreme  heat  to  a 
sudden  plunge  in  cold  water  have  no 
effect,  it  is  declared,  on  the  weld.  The 
material  is,  furthermore,  proof  against 
external  corrosion  to  the  same  extent 
that  copper  is,  and  as  the  weld  is  said 
to  be  perfect  no  moisture  can  enter  be- 
tween the  two  metals — hence  electrol- 
ysis can  never  take  place. 

After  the  wire  is  drawn  it  is  given 
the  most  severe  tests,  the  manufacturer 
asserts,  for  bending  qualities,  breaking 
strength,  torsion,  elongation  and  con- 
ductivity. From  the  time  it  is  first 
broken  down  from  the  rods  until  its 
final  wrapping,  it  is  handled  with  gloves 


to  insure  its  being  absolutely  free  from 
dirt  and  grease. 

According  to  claims  of  the  maker,  the 
wire  has  a  tensile  strength  about  60  per 
cent  greater  than  hard-drawn  copper 
wire  of  the  same  size,  and  will  stand  ap- 
proximately 126  per  cent  more  strain 
than  copper  wire  before  reaching  its 
elastic  limit.  The  wire  also  weighs  ap- 
proximately from  7  per  cent  to  10  per 
cent  less  than  copper  wire  of  the  same 
diameter  and  length,  and  is  therefore 
not  only  cheaper  in  first  cost  but,  on  ac- 
count of  its  greater  strength,  cheaper 
in  maintenance.  The  wire  is  furnished 
in  two  grades  of  conductivity — namely, 
40  per  cent  and  30  per  cent — and  also 
in  a  mechanical  grade.  Under  special 
arrangements  higher  grades  of  con- 
ductivity can  also  be  made.  The  ma- 
terial is  manufactured  in  sizes  of  from 
4/0  to  17  B&S  Gage.  Smaller  sizes  can 
also  be  furnished  under  special  ar- 
rangements. The  material  can  also  be 
furnished  in  weather-proof  insulation 
and  in  rubber-covered  twisted-pair 
forms. 

The  wire  can  be  used  to  advantage, 
the  maker  points  out,  for  automatic 
block  signal  systems,  electric  light  and 
transmission  lines,  telephone  and  tele- 
graph systems,  etc.  Railroad  compa- 
nies may  also  employ  it  as  tie,  line,  bond 
or  signal  wire. 


Boiler-Compound  Feeder 

An  automatic  boiler-compound  feeder 
which  is  designed  to  feed  continuously 
the  softening  reagent  into  the  boiler- 
feed  water  in  direct  proportion  to  the 
quantity  of  water  evaporated  has  been 
developed  by  the  Taber  Pump  Company, 
Buffalo,  N.  Y.  In  the  accompanying 
illustration  are  shown  three  methods  of 
injecting  the  softening  reagent  with 
the  Taber  compound  feeder.  The  re- 
agent may  be  injected  either  in  the  dis- 
charge pipe  of  the  boiler-feed  pump 
or  in  the  inlet  pipe  where  there  is  a 
water  tank  provided  and  the  reagent 
can  be  directly  discharged  into  this 
tank.  The  feeder  is  self-contained  and 
can  be  connected  to  the  drain  cocks  of 
the  boiler-feed  pump  as  shown. 


Starting  Switch  on  Single- 
Phase  Induction  Motors 

Single-phase  induction  motors  on 
which  the  split-phase  method  of  start- 
ing is  utilized  require  a  switch  to  cut 
out  the  starting  winding.  This  switch 
is  always  arranged  to  operate  by  cen- 
trifugal force  just  before  the  motor 
reaches  full-load  speed.  The  old  type 
of  switch  operated  by  the  centrifugal 
force  of  the  contact  fingers,  while  reli- 
able for  light  service,  it  is  declared,  did 
not  meet  the  increasingly  heavy  de- 
mands  put  upon    smgle-phase    motors. 

A  new  switch  developed  by  the  West- 
inghouse     Electric     &     Manufacturing 


DIAGRAM    SHOWING    THREE    METHODS    FOR    INJECTING    SOFTENING    REAGENT    INTO 
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FIG.    1 — STATIONARY   PART  OF   SWITCH  ON 
BRACKET 

Company  of  East  Pittsburgh,  Pa.,  for 
use  on  its  small  single-phase  induction 
motors  has  been  designed  for  great  en- 
durance and  reliability  combined  with 
simplicity.  The  switch  consists  of  two 
parts,  a  stationary  part  mounted  on  the 
motor  bracket,  and  a  rotating  part 
mounted  on  the  shaft.  The  former  con- 
sists primarily  of  one  stationary  and 
one  movable  punching,  each  of  which 
carries  two  heavy  copper  block  contacts 
insulated  from  the  punching,  the  con- 
tacts on  the  upper  part  being  short-cir- 
cuited by  a  phosphor-bronze  spring. 
This  part  is  free  to  move  up  and  down, 
thus  opening  and  closing  the  circuit 
with  the  two  blocks  on  the .  stationary 
part.  This  movable  part  is  held  in 
either  of  its  extreme  positions  by  means 
of  two  steel  springs  near  the  upper  part 
of  the  switch,  which  give  it  a  certain 
amount  of  over-travel  so  that  when  it  is 
pushed  in  one  direction  through  about 
half  of  its  travel  it  will  jump  the  re- 
mainder of  the  way. 

The  operating  mechanism  for  the 
switch  is  mounted  on  the  shaft  and  con- 
sists of  three  weights  arranged  in  an 
approximate  ring.  These  weights  run 
between  two  lips  on  the  sliding  part  of 
the  switch.  When  the  motor  slows 
down  the  springs  pull  the  weights  to- 
gether and  they  then  strike  the  lower 
lip,  throwing  the  switch  into  the  closed 
position.  Owing  to  the  over-travel  of 
the  switch  the  lips  move  out  of  contact 
with  the  ring  in  both  the  open  and 
closed  positions  so  that  the  only  time 
the  rotating  part  is  touching  the  sta- 
tionary part  is  at  the  transition  period. 
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The  switch  makes  a  quick  clean 
break,  it  is  pointed  out,  and  the  con- 
tacts are  large,  permitting  quick  radia- 
tion of  heat.  By  thus  keeping  the  con- 
tacts cool  arcing  is  reduced  to  a  mini- 
mum.     The   contacts    are   designed    to 


FIG.    2 — REVOLVING    MEMBER    ON    SHAFT 

have  a  wiping  action  which  keeps  a 
clean  contact  surface.  The  mounting 
of  the  stationary  element  is  of  metal, 
insuring  correct  alignment  and  spacing, 
while  the  only  insulation  used  is  the 
bakelite  "micarta"  used  to  separate  the 
contacts  from  the  punchings.  The  il- 
lustrations show  both  parts  of  the 
switch  mounted,  the  revolving  member 
on  the  shaft  and  the  stationary  member 
on  the  bracket.  One  of  these  switches 
selected  at  random  from  stock  was 
operated  1,000,000  times  at  more  than 
full  load  current,  and  at  the  end  of  the 
test  was  still  in  good  operating  condi- 
tion. 


Light-Weight  Electric  Iron 

Although  not  a  toy,  the  "Baby"  elec- 
tric iron,  as  it  is  called,  shown  herewith, 
will  be  of  special  appeal,  the  manufac- 
turers claim,  to  mothers  who  wish  to 
provide  their  daughters  with  useful 
gifts  so  that  they  can  help  with  the 
family  washing  and  at  an  early  age  de- 


1-LB.  ELECTRIC  IRON 

velop  habits  of  industry.  It  weighs 
only  1  lb.,  and  is  particularly  useful,  it 
is  pointed  out,  for  light  pressing  of  lin- 
gerie, laces,  handkerchiefs,  etc.  The 
iron  is  equipped  with  connector  plug, 
6  ft.  of  maroon  cord  and  attachment 
plug,  and  is  rated  at  90  watts.  It  oper- 
ates on  from  100  volts  to  130  volts.  A 
feature  of  the  device,  to  which  the 
maker   directs   particular   attention,   is 


the  simplicity  of  it,  two  solid  castings 
clamped  together  with  two  screws  mak- 
ing it  fool-proof,  it  is  asserted.  The 
heating  element  is  imbedded  in  cement. 
The  iron  is  also  very  useful  for  persons 
traveling  because  of  its  light  weight 
and  compactness.  The  device  is  being 
placed  on  the  market  by  the  Interna- 
tional Electric  Company,  Indianapolis, 
Ind. 


Low -Priced  Toy  Transformer 

In  connection  with  the  development 
of  its  new  "Danditoy"  transformer,  the 
Thordarson  Electric  Manufacturing 
Company,  501  South  Jefferson  Street, 
Chicago,  111.,  has  made  some  interest- 
ing discoveries  regarding  the  general 
status  of  the  electric-toy  industry. 
Prior  to  last  year,  it  has  found  that  the 
demand  for  toy  transformers  depended 
largely  on  the  use  of  electric  trains. 
These  trains,  as  a  rule,  required  a  con- 
siderable amount  of  energy  for  their 
operation,  and  therefore  transformers 
of  a  type  larger  than  that  shown  were 
needed.  The  manufacturers  of  electric 
toys  have  long  considered  the  business 
too  restricted,  it  is  declared,  and  efforts 
during  the  last  few  years  have  been 
made  not  only  to  increase  the  use  of 
electric  trains  but  also  to  increase  the 


SMALL-SIZED    TOY   TRANSFORMER 

number  of  small  electric-toy  outfits.  In 
other  words,  the  idea  was  to  obtain 
quantity  production.  Coincident  with 
the  extension  of  the  electric-toy  busi- 
ness there  grew  a  demand  for  a  low- 
priced  toy  transformer,  and  for  that 
reason  the  device  shown  was  brought 
out.  The  normal  rating  of  the  trans- 
former is  40  watts,  although  it  can  be 
operated  at  50  watts  with  perfect 
safety,  the  maker  points  out.  A  volt- 
age regulator  is  placed  on  the  top  of 
the  case,  giving  a  range  of  potentials 
from  0  volt  to  27.5  volts  in  steps  of 
2.5  volts  each.  A  name  plate  is  placed 
on  the  top  of  the  transformer,  which 
enumerates  the  different  connections  re- 
quired for  the  different  voltages.  The 
transformer  is  neat  in  appearance  and 
small  in  size,  its  weight  being  3  lb.  It 
is  equipped  with  7  ft.  of  flexible  cord, 
together  with  suitable  attachment  plug. 


High -Frequency  Buzzer 

A  high-frequency  buzzer  for  wireless 
testing  work  developed  by  the  Clapp- 
Eastham  Company,  139  Main  Street, 
Cambridge,  Mass.,  is  shown  herewith. 
It  is  designed  to  operate  on  one  dry 
cell  and  to  simulate  exactly  the  pitch 
or  note  of  high  spark  frequency  radio 
tranShiitters.   The  manufacturer  claims 


that  it  will  also  operate  continuously 
for  hours  at  constant  amplitude  with- 
out change  of  period,  and  that  it  is 
easily  adjustable  over  a  wide  range. 
The  device  is  compact,  measuring  2.75 
in.  long  by  1.625  in.  wide  by  1.125  in. 


BUZZER  FOR   WIRELESS  TESTING   WORK 

high.  It  weighs  1.5  ounces.  The  two 
pairs  of  binding  posts  (one  pair  for 
battery  connection  and  one  pair  for 
connection  across  the  break,  are  ar- 
ranged outside  the  case  so  that  connec- 
tions can  be  made  without  removing  the 
cover  and  no  holes  need  be  boted  for 
bringing  out  wires  when  mounted  on  a 
cabinet  or  table.  A  condenser  and  in- 
ductance connected  across  the  contact 
points  of  the  buzzer  provide  a  source 
of  oscillations  of  constant  amplitude 
and  constant  wave  length  for  labora- 
tory and  testing  purposes. 


Steel  Battery  Cabinet 

A  single  steel  cabinet  adapted  par- 
ticularly for  use  with  batteries  made 
up  of  standard  round  dry  cells,  2.5  in. 
by  6  in.  in  size,  as  shown  in  the  ac- 
companying illustration,  has  recently 
been  brought  out  by  W.  R.  Ostrander 
&  Company,  371  Broadway,  New  York. 
The  so-called  wireless  connectors  are 
of  spring  tempered  phosphor-bronze 
strips,  as  shown,  having  strong  tension 
and  bearing  down  firmly  on  both  the 
carbon  and  zinc  terminals  of  the  cells. 
This  insures  a  positive  contact,  it  is 
pointed  out,  and  at  the  same  time  af- 
fords, when  required,  a  quick  and  easy 
release.  The  connectors  also  prevent 
loose  connections,  short  circuits,  etc., 
the  maker  asserts,  and  are  not  affected 
by  vibration.  The  cabinet  is  of  16-gage 
steel,  the  door  being  hinged  and  equip- 


STEEL  CABINET  FOR  DRY  BATTERY  WITH 
STRIP  CONNECTORS 

ped  with  padlock.  Knockouts  for  0.5- 
in.  conduit  are  provided  in  each  side. 
The  cell  support  is  of  hard  wood,  sat- 
urated with  an  insulating  compound 
and  parafline.  It  has  a  ventilated  bot- 
tom and  is  recessed  for  the  isolation 
of  the  cells.  The  method  of  connecting 
the  cells  can  also  be  utilized  when  it  is 
desirable  to  employ  any  of  the  standard 
forms  of  primary  batteries. 
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NEWS  OF  THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manufacturing^  Selling 

and  Central-Station  Fields 


CHEMICALS  MADE  BY  ELECTRICITY 

Report  of  the  Bureau  of  the  Census  Shows  the  Value 

of  Products  in  1914  to  Have  Increased  60  Per 

Cent   Over  the   igog   Production 

According  to  a  bulletin  on  the  1914  census  of  manu- 
factures with  respect  to  the  production  of  chemicals  and 
allied  commodities  by  means  of  electricity,  the  chief 
products  in  this  country  were  aluminum,  phosphorus, 
silicon,  sodium,  carbon  in  its  allotropic  form  of  graphite 
or  plumbago,  chlorine,  oxygen  and  hydrogen,  among  ele- 
mentary substances;  ferroalloys,  copper,  titanium  and 
vanadium  compositions,  and  other  alloys;  calcium  car- 
bide; carborundum  (silicon  carbide)  and  alundum  (arti- 
ficial corundum),  largely  used  as  abrasives;  caustic 
soda,  caustic  potash,  sodium  peroxide,  chloride  of  lime 
or  bleaching  powder,  and  other  hypochlorites;  carbon 
bisulphide  and  muriatic  acid. 

The  manufacture  of  electrochemical  products  was  re- 
ported by  thirty-six  establishments  in  1914  and  by 
thirty-four  in  1909.  The  total  value  of  products  in 
1914  was  $29,661,649,  an  amount  which  exceeded  the 
corresponding  figure  for  1909  by  $11,210,188,  or  60.8 
per  cent.  The  statistics  with  respect  to  specific  groups 
of  products  are  as  follows: 

Chlorates  were  manufactured  with  the  aid  of  elec- 
tricity by  five  establishments  in  both  1914  and  1909. 
The  production  in  1914  amounted  to  8304  tons  (of  2000 
lb.),  valued  at  $1,131,316,  exceeding  that  of  1909  by 
43.5  per  cent  in  quantity  and  by  25.1  per  cent  in  value 
of  products. 

Hypochlorites  were  manufactured  by  four  establish- 
ments using  electrochemical  methods  in  1914  and  by 
five  in  1909.  The  production  in  1914,  chiefly  chloride  of 
lime  (bleaching  powder),  was  73,197  tons,  valued  at 
$1,714,837,  representing  an  excess  of  59.2  per  cent  in 
quantity  and  13.8  per  cent  in  value  over  that  of  1909. 
The  total  production,  both  chemical  and  electrochemical, 
was  111,076  tons,  valued  at  $2,578,269,  of  which  the 
electrochemical  products  constituted  approximately 
two-thirds. 

Caustic  soda,  caustic  potash  and  lye  were  manufac- 
tured by  five  establishments  in  1914,  the  production  ag- 
gregating 48,663  tons,  valued  at  $2,309,511.  All  these 
establishments  reported  caustic  soda,  and  one  reported 
caustic  potash  and  one  caustic  lye.  The  total  production 
of  caustic  soda  in  1914  by  chemical  and  electrochemical 
processes  was  212,539  tons,  valued  at  $6,657,514,  the 
production  by  electrochemical  methods  constituting  a 
little  more  than  one-sixth  of  the  total. 

Ferro  and  other  alloys,  including  alloys  of  aluminum, 
copper,  manganese,  silicon,  titanium  and  vanadium,  were 
produced  to  the  value  of  $2,859,482  by  seven  establish- 
ments in  1914.  Figures  for  1909  are  not  available.  In 
addition,  there  were  produced  in  electric  furnaces  in 
1914  by  fourteen  establishments,  classified  in  the  iron 
and  steel  industry,  21,548  tons  of  foundry  iron  and 
steel  ingots  and  castings,  chiefly  direct  steel  castings. 

Oxygen  and  hydrogen  to  the  value  of  $68,441,  chiefly 
oxygen,  were  produced  in  1914  by  electric  processes  in 
five  establishments.  Figures  for  1909  are  not  available. 
The  values  of  the  oxygen  and  hydrogen  produced  in 
1914  by  all  establishments  and  by  all  methods,  including 


the  fractional  evaporation  of  liquefied  air,  were  $1,829,- 
446  and  $16,671  respectively. 

The  output  of  aluminum,  calcium  carbide,  abrasives, 
electrodes,  sodium  and  sodium  peroxide,  phosphorus, 
silicon,  chlorine,  carbon  bisulphide  and  muriatic  acid 
by  electrochemical  or  electrometallurgical  methods  can- 
not be  reported  separately  without  disclosing  the  opera- 
tions of  individual  establishments. 

The  comparative  statistics  for  1914  and  1909  are 
summarized  in  the  following  statement: 


1914 

Number    of    establishments 36 

Products — 

Total  value    $29,661,649 

Chlorates : 

Number    of    establishments 5 

Tons      8.304 

Value    $1,131,316 

Hypochlorites  : 

Number  of   establishments 4 

Tons    73,197 

Value      $1,714,837 

Caustic  soda,  caustic  potash,  and  lye  : 

Number  of  establishments 5 

Tons    48,663 

Value    $2,309,511 

Perro  and  other  alloys : 

Number    of    establishments 7 

Value      $2,859,482 

Oxygen  and  hydrogen : 

Number  of  establishments 5 

Value    $68,441 

All  other,  named  in  order  of  value — 
aluminum,  calcium  carbide,  abra- 
sives, electrodes,  sodium  and  sodium 
peroxide,  phosphorus,  silicon  chlo- 
rine, carbon  bisulphide,  and  muriatic 
acid  : 

Number  of  establishments 17 

Value     $21,578,062 


$18, 

$ 

$1, 


1909 

34 

451,461 

5 

5,785 

904,550 

5 

45,970 

506,831 


•       $16,040,080 


Converting  High  to  Low  Frequency 

Alexander  T.  Kasley,  in  Patent  No.  1,193,485,  issued 
to  him,  suggests  a  very  neat  arrangement  whereby  the 
half  waves  of  a  high  frequency  circuit  can  be  rectified 
to  give  a  current  of  a  lower  periodicity  with  improved 
wave  form. 

A  mercury  jet  or  pump  is  operated  by  a  synchronous 
motor  driven  from  a  60-cycle  source  of  electromotive 
force.  The  mercury  jet,  impinging  on  properly  ar- 
ranged sectors,  rectifies  particular  half  waves  to  give  a 


NEW  FORM   OF   FREQUENCY   CONVERTER 

succession  of  three  half  waves  of  one  polarity  followed 
by  three  half  waves  of  opposite  polarity.  However,  by 
using  an  autotransformer  with  a  displaced  neutral  or 
middle  connection,  as  one  terminal  of  the  lower  fre- 
quency circuit,  the  central  wave  of  each  set  of  three  is 
given  a  greater  amplitude,  resulting  in  a  20-cycle  wave- 
form of  puref  sine  shape. 
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Salt  Lake  City  Wholesale  Baker  Installs 
Mammoth  Electric  Bake  Oven 

BY  BAYARD  W.    MENDENHALL 

So  far  as  is  known,  the  first  brand  of  bread  to  be 
put  on  the  market  which  will  be  extensively  advertised 
as  being  baked  electrically,  has  made  its  appearance 
in  Salt  Lake  City.  The  New  Vienna  Baking  Company 
of  that  city  announced  this  new  product  during  the 
recent  convention  of  the  National  Association  of  Master 
Bakers,  in  session  in  the  Utah  city.  The  company  does 
an  exclusive  wholesale  business,  its  entire  product  being 
sold  through  retail  dealers. 

The  announcement  made  by  Mr.  Martinov,  manager 
of  the  baking  company,  during  the  convention  will  do 
much  to  stimulate  interest  in  electric  bake  ovens  all 
over  the  United  States.  Full-page  advertisements  in 
the  Salt  Lake  City  newspapers  while  the  bakers'  con- 
vention was  in  session  attracted  much  attention,  and 
practically  every  baker  in  attendance  at  one  time  or 
another  visited  this  new  installation.  Mr.  Martinov 
has  a  thoroughly  modern  bakery  throughout,  including 
individually  motor-driven  mixers,  dividers,  rounders  and 
electrically  heated  wrapping  and  sealing  machines. 
When  the  new  "Butter-Krust"  bread  was  announced 
during  convention  week,  it  sprang  into  instant  popu- 
larity. The  afternoon  that  the  writer  visited  the  bakery 
they  were  so  completely  sold  out  of  the  electric-baked 
bread  that  it  was  difficult  to  find  even  a  sample. 

The  electric  oven  used  is  one  of  the  largest  ever  in- 
stalled, and  is  the  Hughes  standard  type  No.  415.  The 
main  body  of  the  oven  measures  4  ft.  high,  10  ft.  wide 
and  12  ft.  deep.  It  rests  on  an  angle-iron  frame  27  in. 
high.  It  is  divided  into  four  chambers  each  56  in.  by 
34  in.,  by  16  in.  high,  which  provides  a  baking  surface 
of  208  sq.  ft.  The  oven  has  a  capacity  of  836  12-oz. 
loaves  or  456  25-oz.  loaves  of  bread.  The  oven  is  divided 
in  the  center  by  a  partition  with  two  baking  compart- 
ments on  each  side,  one  above  the  other.  All  compart- 
ments have  1%-in.  tile  floors.  The  customary  steam 
connection  is  provided  for  each.  Each  half  of  the  oven 
has  three  heating  units:     One  in  the  top  of  the  upper 


THE  75-KW.  ELECTRIC  OVEN  IN  USE  IN  SALT  LAKE  CITY  BAKERY 

compartment,  one  in  the  top  of  the  lower  compartment, 
and  one  directly  under  the  floor  of  the  bottom  compart- 
ment. With  this  arrangement,  heat  is  provided  for  the 
top  and  bottom  of  each  baking  chamber.  Each  compart- 
ment has  a  mercury  thermometer  and  inside  lights. 

The  heating  units  are  made  up   of  resistance  wire 
wound  on  insulated  rods.     These  rods  are  mounted  in 


an  angle-iron  frame,  which  may  be  slipped  in  and  out 
of  the  oven  for  inspection  and  repairs.  Each  unit  is 
divided  into  three  sections,  and  each  section  has  three 
heats  controlled  by  "three-heat"  switches,  which  are 
located  near  the  center  of  the  oven  in  front  and  within 
easy  reach  of  the  operator. 

The  oven  is  wired  for  220-volt,   two-phase,   service. 
It  takes  a  maximum  of  75  kw.  and  averages  48  per  cent 


BntterKnist 

Bread 

Baked  Electrically 

With  the  completion  of  the  new  Vienna  Bakery,  »  hich  has  just  been  rebuilt  by  Mr.  M. 
Martinov,  we  are  offering  to  the  public  toJay  BUTTER-KRL'ST,  the  finest  loaf  o(  bread  it  i* 
possible  to  produce. 

Mr.  Martinov  has  not  stopped  .it  installing  the  most  modern  machinery,  such  as  hiEh- 
speed  mixers,  dividers,  rounders,  moulders,  etc.,  but  has  gone  even  further  and  insialJcd  a 
Hughes  Electric  Bake  Oven— the  only  one  of  its  kind  in  existence. 

Many  of  the  delegates  at  the  convention  of  the  National  Association  of  the  Master  Bakers 
which  is  now  in  session  at  the  Hotel  I  tah,  have  visited  the  New  Vienna  Bakery  to  witness  this 
new  marvel  of  baking  industry,  and  all  have  expressed  their  amazement  at  the  difference  between 
BUTTER-KRUST,  which  is  baked  electrically,  and  ordinary  bread  baked  by  the  old  methods. 
ks  volumes,  but  it  is  YOU— THE  HOUSEWIFE— whom  wc  want  to  im- 


•  vcrdic 


PART  OF  FULL-PAGE  ADVERTISEMENT  IN  SALT  LAKE  CITY  PAPERS 
ANNOUNCING  ELECTRICALLY  BAKED  BREAD 

of  this  demand  baking  sixteen  hours  per  day  and  55 
per  cent  on  eight  hours'  baking  per  day.  When  making 
%-lb.  loaves  it  requires  forty-five  minutes  to  load  the 
oven,  bake  the  bread  and  take  out  the  finished  product. 
On  this  schedule  25,000  %-lb.  loaves  could  be  baked  in 
twenty-four  hours'  continuous  baking. 

One  great  advantage  of  the  electric  oven  lies  in  the 
fact  that  it  is  possible  to  maintain  practically  a  uniform 
temperature  through  the  entire  period  of  baking,  where- 
as with  the  old  brick  oven  the  temperature  gradually 
reduces  and  the  time  for  baking  is  extended,  making 
it  diflficult  to  produce  a  uniform  product. 

A  talk  with  the  manager  and  with  the  head  baker 
brought  out  the  fact  that  both  are  very  enthusiastic 
over  electric  baking.  While  they  state  that  the  bare 
cost  for  electricity  is  some  higher  than  the  cost  of  coal, 
they  point  out  that  when  one  considers  the  many  ad- 
vantages of  the  electric  oven,  not  the  least  of  which  is 
the  entire  absence  of  the  dirt,  dust,  and  smoke  which 
inevitably  go  with  the  old  brick  oven,  and  the  saving 
in  space,  the  higher  cost  for  fuel  is  much  more  than 
offset. 

While  it  is  a  little  too  early  to  say  so  definitely,  it  is 
believed  by  them  that  the  value  of  the  "baked  elec- 
trically" feature  of  their  product  for  advertising  pur- 
poses will  also  go  far  to  offset  the  somewhat  increased 
cost  of  operation. 


Cannot  Bring  Suit  Against  Ontario 

Hydroelectric  Commission 

Hon.  I.  B.  Lucas,  attorney-general  for  the  Province 
of  Ontario,  announced  last  week  that  he  had  rejected 
the  application  of  the  Electrical  Development  Company 
of  Ontario  (which  has  a  large  generating  plant  at  Ni- 
agara Falls,  Ontario),  for  a  fiat  permitting  that  com- 
pany to  bring  an  action  in  the  Ontario  courts  to  test  the 
right  of  the  Hydroelectric  Commission  to  proceed  with 
its  proposed  construction  of  a  publicly  owned. generat- 
ing plant  by  diverting  the  water  from  Chippewa  Creek 
above  Niagara  Falls.  It  was  also  announced  that  the 
Province  of  Ontario  would  oppose  any  application  to 
the  Dominion  government  at  Ottawa  for  the  disallow- 
ance of  the  legislation  passed  by  the  Ontario  Legisla- 
ture at  the  last  session. 


438 


ELECTRICAL   WORLD 


Vol.  68,  No.  9 


Supports  for  Transformer  Coils 

A  method  for  providing  supports  for  the  coils  of  core- 
type  transformers  is  disclosed  in  a  patent  (No.  1,190,- 
481)  to  George  W.  Terhorst,  assigned  to  the  Pittsburgh 
Transformer  Company.  By  providing  part  of  the  iron 
core  with  laminae,  built  up  of  strips  differing  slightly  in 
length,  projections  are  provided  which  afford  a  resting 


PROJECTIONS  FORM  SUPPORTS  FOR  COILS 

ledge  for  the  transformer  coils.  In  fact,  by  reversing 
the  arrangement  of  the  laminae  the  coils  can  be  locked 
in  place,  if  so  desired,  so  that  a  very  neat  and  mechan- 
ical appearance  is  given  to  the  transformer. 


Public  Service  Commission  News 

New  York  Commissions 

Volume  III  of  the  eighth  annual  report  of  the  Public 
Service  Commission  for  the  Second  District,  containing 
abstracts  of  reports  of  electrical,  gas,  telegraph,  tele- 
phone and  steam  public  service  corporations,  has  re- 
cently been  issued. 

A  manufacturing  corporation  cannot  do  business  as 
an  electrical  corporation,  according  to  the  opinion  of 
the  Public  Service  Commission,  Second  District,  which 
has  therefore  been  compelled  to  refuse  its  approval  of 
a  franchise  for  an  electric  plant  and  distribution  lines 
granted  to  the  Brooklyn  Cooperage  Company  by  the 
town  of  Saulisbury,  Herkimer  County.  The  company's 
business  is  manufacturing  and  selling  barrels  and 
everything  incidental  thereto.  The  attorney-general 
has  recently  held  that  a  corporation  organized  under 
this  law  is  without  power  to  carry  on  an  electric  light- 
ing business,  unless  it  has  that  specific  power  under  its 
charter. 

Energy  to  run  a  generator  of  a  consumer  for  the 
purpose  of  manufacturing  his  own  power  for  lighting 
purposes,  must  be  furnished  at  the  same  rate  as  that 
charged  for  energy  to  operate  motors,  according  to  a 
decision  by  the  Public  Service  Commission  for  the  First 
District  ordering  the  New  York  Edison  Company  to 
supply  service  to  the  Vandeau  Amusement  Company. 
The  lighting  company  wanted  to  charge  the  amusement 
company  for  energy  at  the  rate  charged  for  illuminat- 
ing purposes^  because  the  amusement  company  used  the 
energy  purchased  by  it  to  operate  a  generator  for  sup- 
plying energy  for  lighting  its  theater. 

Wisconsin  Commission 
In  an  investigation  of  the  rates  of  the  Milwaukee 
Electric  Railway  &  Light  Company  the  Railroad  Com- 
mission gave  answer  to  the  question  of  reasonableness 
of  classifying  lighting  customers  between  those  taking 
residence  and  those  taking  commercial  service.  The 
commission  said: 


"Several  characteristics  go  to  justify  a  distinction 
between  a  residence  and  a  business  consumer.  The  resi- 
dence consumer  is  a  short  hour  user  of  his  installation, 
while  the  business  consumer  is  usually  a  longer  hour 
user.  The  residence  maximum  demand  on  the  station 
usually  asserts  itself  at  a  later  period  than  does  the 
commercial  maximum  demand  on  the  station.  The  resi- 
dence consumer  is  usually  at  a  greater  distance  from  the 
central  station  than  is  the  commercial  customer.  The 
investment  per  unit  of  sales  is  greater  in  the  residence 
section  of  a  community  than  it  is  in  the  business 
section. 

"All  of  these  matters  mark  distinctions  between  resi- 
dence and  commercial  service.  This  commission  has  in 
numerous  decisions  subscribed  to  the  so-called  demand 
system  of  rate  making.  This  form  of  lighting  schedule 
automatically  classifies  consumers  according  to  hours 
use  of  their  active  load.  In  the  determination  of  the 
active  load,  too,  this  commission  has  differentiated  be- 
tween several  class  of  consumers,  and  has  applied  dif- 
ferent percentages  to  the  installations  of  the  several 
classes. 

In  each  case  the  resident  consumer  falls  into  a  more 
or  less  definitely  defined  "area"  of  average  rates.  Other 
classes  of  consumers  will  have  lower  or  higher  average 
rates  in  the  practical  application  of  such  a  schedule.  A 
schedule  of  rates  uniformly  applied  may  still  permit  of 
rate  differentials.  So  we  are  obliged  to  affirm  the  rea- 
sonableness of  a  classification  which  distinguishes  resi- 
dence from  commercial  service." 

In  a  recent  case  brought  against  the  West  Allis  Gas 
Company  the  commission  was  brought  face  to  face  with 
the  problem  of  rates  commensurate  with  the  distance  of 
supply. 

"Legally,"  the  commission  stated,  "there  is  no  ob- 
jection to  basing  a  rate  schedule  upon  distance  differ- 
entials which  will  take  care  of  the  accumulating  costs 
created  by  serving  consumers  at  increasing  distances. 
This  form  of  schedule  when  applied  to  different  dis- 
tances within  any  city  is  objectionable,  however,  from 
a  social  point  of  view  in  that  it  discriminates  in  favor 
of  the  central  portion  of  the  city  which  tends  to  become 
congested  at  the  expense  of  those  districts  that  are 
farther  removed. 

It  is  also  objectionable  from  an  operating  standpoint 
in  that  it  might  interfere  with  good  engineering  prac- 
tice relating  to  the  location  of  gas  plants.  Franchises 
have  therefore  usually  required  that  a  uniform  rate  ap- 
ply to  all  sections  within  which  the  utility  is  authorized 
to  operate.  This  has  been  the  case  in  Milwaukee.  But 
as  between  two  municipalities,  these  arguments  do  not 
apply  and  for  this  reason  the  West  Allis  rate  schedule 
must  be  based  upon  its  separate  cost  data." 

The  fact  that  at  the  division  line  between  West  Mil- 
waukee and  West  Allis,  those  consumers  living  on  the 
West  Milwaukee  side  of  the  street  pay  the  Milwaukee 
city  rate,  while  those  consumers  living  across  the  road 
in  West  Allis  pay  the  higher  West  Allis  rate  was  felt 
to  be  a  particularly  objectionable  example  of  the  prac- 
tical effect  of  the  conditions  complained  of  by  the  West 
Allis  customers. 

"This  is,  no  doubt,  a  natural  tendency,"  the  decision 
went  on  to  say  "when  the  dividing  line  is  so  sharply 
drawn,  but,  on  the  other  hand,  it  must  be  remembered 
that  such  a  division  must  ultimately  be  made,  and  that 
if  it  were  deemed  unjust  to  separate  West  Allis  from 
Milwaukee  in  the  matter  of  rates,  it  would  have  to  be 
held  unjust  to  separate  West  Allis  from  its  outlying 
neighbor  at  some  future  date.  In  this  manner,  the  rule 
would  necessarily  have  to  be  applied  to  successive  ex- 
tensions of  the  rate  zone  until  the  cost  to  the  company 
became  so  great  that  an  increase  in  all  rates  would  be 
necessary." 
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Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Minors  Cannot  Be  Employed  for 
Testing-  Meters.  —  An  order  has  been 
issued  by  the  Pennsylvania  State  In- 
dustrial Board  of  the  Department  of 
Labor  and  Industry  denying  the  right 
of  electric  companies  to  employ  boys 
under  eighteen  years  of  age  for  testing 
electric  meters. 

Housekeepers  to  Force  Day  Service. 
—The  North  Shore  Light  &  Pov^^er 
Company  of  Ilwaco,  Wash.,  is  consider- 
ing the  installation  of  a  short  electric 
day  service  to  give  electricity  to  house- 
keepers for  use  of  irons  and  household 
equipment.  The  proposition  is  the  re- 
sult of  agitation  among  the  residents 
of  the  city. 

Does  Not  Want  City  Business. — The 
Northern  Ohio  Traction  &  Light  Com- 
pany has  declined  the  invitation  of 
Commissioner  of  Light  W.  E.  Davis  of 
Cleveland,  Ohio,  to  make  a  proposition 
to  furnish  the  city  energy  to  be  dis- 
tributed over  the  lines  of  the  municipal 
plant.  Commissioner  Davis  has  inti- 
mated that  the  city  should  be  able  to 
buy  energy  at  the  same  rate  that  it  is 
furnished  the  Cleveland  Railway  Com- 
pany for  the  operation  of  its  cars.  It 
would  then  be  sold  at  the  municipal 
rate  of  3  cents. 

New  Branch  Electric  Shop  for  Chi- 
cago.— The  sixth  electric  shop  of  the 
Commonwealth  Edison  Company,  Chi- 
cago, was  opened  for  business  on  Aug. 
21.  This  new  branch  store,  which  is 
known  as  the  Broadway  store,  is  lo- 
cated at  4523  Broadway,  from  which 
location  it  can  attract  the  trade  of  the 
Wilson  Avenue  neighborhood  center. 
The  establishment  of  this  sixth  store  is 
in  line  with  the  company's  general 
policy  of  creating  as  many  conveniently 
located  distributing  points  or  "accom- 
modation stations"  for  its  electrical 
goods  as  is  practicable. 

New  England  Central  Station  In- 
creases Rates. — Consumers  of  elec- 
tricity in  Chester,  Mass.,  have  been 
notified  by  the  Chester  Electric  Light 
Company  that  a  new  schedule  of  rates 
went  into  effect  Aug.  1.  Instead  of  the 
rate  of  20  cents  per  kw.-hr.  charged 
formerly  the  rate  is  now  25  cents,  and 
where  heretofore  a  cash  discount  of  10 
per  cent  was  allowed  if  the  bill  was 
paid  on  or  before  the  10th  of  the  month, 
the  discount  hereafter  will  be  5  per 
cent.  This  increase,  it  is  understood, 
has  been  made  necessary  owing  to  the 
increase  in  the  cost  of  materials  and 
the  large  advance  in  the  cost  of  labor. 

An  Electrically-Heated  Hotel  for 
Rupert,  Idaho. — F.  N.  Victor,  manager 
of  the  Rupert  Electric  Company  of 
Rupert,  Idaho,  advises  that  his  com- 
pany is  figuring  on  heating  a  fifty- 
room  hotel   through   an    electric   boiler 
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and  indirect  radiation.  Such  an  in- 
stallation will  have  to  be  made  to  com- 
pete with  coal,  but  owing  to  the  elim- 
ination of  a  fireman,  as  well  as  upkeep 
on  the  equipment,  Mr.  Victor  believes 
that  no  trouble  will  be  encountered  in 
securing  this  contract.  A  maximum  de- 
mand of  300  kw.  is  being  figured  on. 
The  electric  heating  of  the  high  school 
of  Rupert,  Idaho,  was  recently  de- 
scribed in  these  columns.  Energy  is 
bought  cheaply  from  the  Minidoka  re- 
clamation plant. 

Fans  to  Keep  Away  Flies. — In  south- 
ern California  the  electric  fan  is  al- 
most universally  used  by  shopkeepers 
to  keep  flies  from  alighting  on  food- 
stuffs, counters,  etc.  A  conference  of 
New  York  city  officials  was  held  re- 
cently to  discuss  the  fly  problem  in  the 
city  markets.  As  a  result,  orders  were 
placed  for  the  installation  of  a  system 
of  large  electric  fans  in  Washington 
Market  to  supplement  the  fans  which 
many  of  the  merchants  already  have 
on  their  counters.  These  have  been 
found  most  effective  in  combating  the 
fly  pest.  The  fans  are  so  placed  on  the 
walls  as  to  sweep  the  counters  with 
cross-currents.  Washington  Market  is 
one  of  the  largest  markets  in  the  coun- 
try, and  owing  to  the  large  floor  space 
and  volume  of  business,  screening 
would  offer  no  solution  to  the  fly  prob- 
lem. An  ultimatum  has  also  been 
issued  by  the  health  authorities  of  Chi- 
cago to  the  fruit  dealers  in  the  city's 
downtown  district.  The  dealers  have 
been  instructed  to  demobilize  the 
armies  of  flies  in  their  places  at  once, 
either  by  screening  in  the  fruit  or  by 
installing  electric  fans  to  blow  the 
flies  away  from  it. 

Smoke  from  Return  Tubular  Boilers. 
— In  discussing  the  smoke  problem  be- 
fore the  Cleveland  Engineering  Society, 
Osborne  Monnett  said  that  about  90 
per  cent  of  the  smoke  is  made  from 
return  tubular  boilers.  Approximately 
90  per  cent  of  all  the  boilers  in  use 
for  power  purposes  are  of  that  type, 
and  to  obtain  smokeless  combustion  it 
is  necessary  to  design  a  satisfactory 
hand-fired  furnace.  A  double  arch 
bridge  wall  furnace,  with  a  setting  us- 
ing a  high  temperature  zone  back  of 
the  bridge  wall  and  consisting  of  butter- 
fly arches  built  in  two  stands,  so  that 
it  can  be  put  in  at  small  expense,  is 
said  to  be  suitable  for  the  purpose. 
The  arch  back  of  the  bridge  wall  has 
a  bulkhead  above  it,  against  which  the 
gases  must  impinge.  The  theory  is 
that  when  fired  by  the  alternate  meth- 
od, the  volatile  matter  that  normally 
distills  away  from  the  coal  passes 
through  a  red-hot  fire  zone,  and,  im- 
pinging against  the  hot  firebrick  wall, 
mixes  with  air  admitted  over  the  fire 
and  produces  a  secondary  combustion, 
due  to  the  heated  and  rich  hydro-carbon 
gases  in  combination  with  oxygen  at 
high  temperature.  When  these  condi- 
tions are  provided,  smokeless  combus- 
tion results.  This,  according  to  the 
author,  also  enables  a  saving  of  from 
10  to  15  per  cent,  due  to  the  cleaner 
heating  surfaces  and  better  evapora- 
tion. Mechanical  stokers,  of  course, 
may  also  be  installed  to  remedy  smoke 
troubles. 
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Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  regularly  printed  in 
the  first  issue  of  eaeli  month  on  the 
next-lo-last  text  page. 


Indiana  Electric  Light  Association. — 

The  annual  convention  of  this  associa- 
tion will  be  held  at  the  Anthony  Hotel, 
Fort  Wayne,  Ind.,  on  Sept.  12, 13  and  14. 

Dallas  Electric  Club.  —  A  sales 
demonstration,  in  charge  of  Hartwell 
Jolonick,  commercial  manager  of  the 
Texas  Power  &  Light  Company,  was 
the  feature  of  the  weekly  luncheon 
meeting  of  the  Dallas  (Tex.)  Electric 
Club  and  Jovian  League,  held  at  the 
Southland  Hotel  on  Aug.  18. 

Arkansas    Public    Utility    Operators. 

— The  president  of  the  Arkansas  Asso- 
ciation of  Public  Utility  Operators,  W. 
J.  O'Brien,  has  appointed  an  executive 
committee  made  up  as  follows:  C.  J. 
Griffith,  chairman.  Little  Rock;  H.  C. 
Couch,  Arkadelphia;  J.  F.  Christie, 
Jonesboro;  S.  E.  Dillon,  Hot  Springs; 
S.  C.  Dowell,  Walnut  Ridge;  B.  C. 
Fowles,  Pine  Bluff;  H.  C.  Hoagland, 
Fort  Smith;  A.  E.  Main,  Mammoth 
Spring;  J.  A.  Wells,  Warren. 

Telephone  Pioneers  to  Meet.  —  The 

sixth  annual  meeting  of  the  Telephone 
Pioneers  of  America  will  be  held  at  At- 
lanta, Ga.,  on  Oct.  19  and  20,  with  head- 
quarters at  the  Georgian  Terrace  Hotel. 
The  business  meeting  will  be  held  in  the 
morning  of  the  nineteenth,  papers  will 
be  presented  in  the  afternoon,  and  in 
the  evening  the  annual  banquet  will  be 
given  by  the  American  Telephone  & 
Telegraph  Company,  to  which  Pioneers 
and  members  of  their  immediate  fam- 
ilies are  invited.  On  the  following  day 
the  Southern  Bell  Telephone  &  Tele- 
graph Company  has  invited  those  at- 
tending to  participate  in  an  automobile 
ride  to  the  Druid  Hill  Golf  Club,  where 
a  barbecue  will  be  served,  following 
which  the  visitors  will  be  shown  the 
points  of  interest  in  and  around  Atlanta. 

Picnic  of  Chicago  Electrical  Interests. 

— In  spite  of  adverse  weather  condi- 
tions, the  annual  electrical  reunion  and 
outing  of  the  Chicago  Electric  Club, 
Jovian  League,  and  all  other  electrical 
interests  of  the  city,  held  Aug.  10,  at 
Ravinia  Park,  was  unusually  successful. 
The  attendance  was  only  half  the  ex- 
pected number,  due  to  the  showers  in 
the  morning  and  afternoon,  but  the  600 
present  found  something  of  interest  for 
every  minute,  as  the  contests  and  va- 
rious events  were  run  off  as  planned. 
Greatest  excitement  centered  about  the 
pushball  contest  between  the  electrical 
contractors  and  electrical  inspectors, 
which  was  won  by  the  former.  Various 
guessing  and  athletic  contests  were  also 
provided  for  the  ladies,  and,  likewise, 
many  events  in  which  the  children  par- 
ticipated. Suitable  and  valuable  first, 
second  and  third  prizes,  many  of  which 
were  electrical,  were  given  the  winners 
of  all  contests. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


FIXTURE  BUSINESS  HAS 

GOOD  NORMAL  GROWTH 

Slow    Deliveries   of   Materials    Force    Manufacturers 

to  Carry  Large  Stocks — Prompt  Delivery 

to  Dealers  Maintained  to  Date 

The  fixture  and  chandelier  industry  is  enjoying  a  healthy 
growth  and  is  only  slightly  abnormal  due  to  building  op- 
erations being  somewhat  above  the  average.  It  is  expected 
that  the  year's  business  will  show  a  growth  over  last  year 
variously  estimated  from  15  per  cent  to  30  per  cent.  The 
product  is  being  sold  at  an  average  of  25  per  cent  increase 
in  price  to  the  dealer,  while  the  costs  of  material  at  pres- 
ent to  manufacturers  have  gone  up  from  25  per  cent  to  200 
per  cent  on  various  raw  materials,  the  present  costs  to  the 
dealer  Being  kept  down  by  earlier  low-priced  purchases.  In 
addition  to  this  material  cost  increase,  the  labor  cost  has 
gone  up  about  10  per  cent  over  last  year  and  some  diffi- 
culty has  been  had  in  securing  sufficient  men,  although  this 
condition  is  somewhat  alleviated  at  present.  Slow  delivery 
of  materials  is  forcing  the  manufacturers  to  carry  the  larg- 
est stocks  they  ever  had,  but  by  so  doing  they  have  been 
able  to  continue  prompt  deliveries  to  the  dealers.  One 
prominent  company  which  maintains  twenty-four  hour  serv- 
ice on  an  extensive  line  of  made-up  fixtures,  has  been  able 
to  continue  this  practice  thus  far,  but  with  four-month  de- 
liveries on  glassware  and  six  and  eight  months  on  brass 
rods,  sheets  and  tubes,  there  is  possibility  that  this  prompt 
delivery  will  not  be  possible  later  in  the  year;  and  dealers 
who  do  not  buy  ahead  at  all  may  experience  some  delay 
in  receiving  their  orders.  The  chemicals  used  in  plating 
fixtures  are  extremely  hard  to  secure  and  due  to  this  cause 
there  has  already  been  considerable  delay.  Fall  and  winter 
business  is  expected  to  drop  off  some,  but  the  year  will  close 
as  a  good  one  in  the  industry. 


TRADE  IN  UNDERGROUND 

CONDUIT  DULL 

A    Prominent    Conduit    Engineer    Points    Out    the 

Factors  That  Have  Deterred  Activity 

in  This  Class  of  Work 

In  spite  of  high  prices  and  general  prosperity,  there  are 
few  spots  in  the  electrical  business  that  are  not  far  ahead 
of  previous  years.  Much  of  the  trade  in  electrical  material 
has  been  made  necessary  by  the  greatly  increased  load  on 
central  stations.  Where  there  is  no  urgent  need  for  new 
apparatus  and  supplies,  of  course,  some  lighting  plants  are 
holding  back  on  purchases  until  better  prices  obtain.  That 
such  is  the  condition  underlying  the  market  for  underground 
conduit  and  supplies,  is  borne  out  by  a  letter  to  the 
Electrical  World  from  G.  M.  Gest,  a  prominent  conduit 
engineer  and  contractor.  Mr.  Gest  says  in  regard  to  under- 
ground conduit  construction: 

"Undoubtedly  the  scarcity  of  labor,  with  its  attendant 
high  prices,  has  deterred  many  from  going  ahead  with  this 
class  of  work.  We  know  of  many  instances  of  work  mapped 
out  for  this  year  which  have  been  deferred  until  the  price 
of   labor   is   reduced.  , 

"The  high  price  of  copper  has  also  been  a  deterring 
feature,  as  you  must  know.  The  construction  of  munition 
plants  has  used  certain  energy  which  would  ordinarily  have 
been  devoted  to  our  line.  However,  underground  construc- 
tion is  making  vast  progress.  Few,  if  any,  ever  change  to 
overhead  after  starting  underground  systems,  and  we  antici- 
pate great  years  as  soon  as  conditions  are  normal  again. 


This  work  has  been  simply  held  back,  and  when  the  present 
unfavorable  conditions  are  removed,  it  will  advance  with 
considerable    speed." 


MINIATURE-LAMP  SALES  LARGE 

Production  Below  Volume  of  Orders — Demand  Large 

for   Both    Domestic   and   Export 

Consumption 

With  factories  operating  at  full  capacity  and  with  the 
volume  of  orders  far  in  excess  of  production  the  domestic- 
miniature  lamp  trade  is  to-day  in  the  most  prosperous  con- 
dition in  its  history.  In  the  summer  of  1914,  prior  to  the 
outbreak  of  the  European  War,  Holland,  Germany  and 
Austria  dominated  the  American  market  so  far  as  the  vol- 
ume of  business  was  concerned.  Imported  miniature  lamps 
then  cost  less  than  American  made  lamps.  Imported  minia- 
ture lamps  could  be  had  for  around  4.5  cents  each,  while 
domestic  lamps,  after  all  discounts  were  allowed,  cost  an 
additional  1^/^  to  2  cents. 

Nevertheless,  quantities  of  American  lamps  were  sold  to 
the  domestic  trade,  but  almost  always  on  a  quality  basis. 
For  inexpensive  flash  lamps  where  price  and  not  quality 
was  of  the  first  importance,  the  American  lamps,  of  course, 
could  not  compete  with  the  imported  lamp.  In  the  more 
expensive  flash  lamps,  however,  domestic  bulbs  were  found. 

Of  course,  when  the  supply  from  Europe  stopped  domes- 
tic buyers  turned  to  the  American  manufacturers  as  the 
only  dependable  source  of  supply.  Similarly,  the  markets 
of  the  world  have  now  turned  to  the  American  manufac- 
turer. Those  countries  that  supplied  the  bulk  of  the  lamp 
trade  of  the  United  States,  England,  France  and  the  other 
great  purchasers  of  lamps  have  not  been  in  a  position  to 
ship  nor  in  mosc  cases  even  to  manufacture  the  lamps. 

One  of  the  largest  calls  for  miniature  lamps  came  from 
the  Entente  Powers  for  war  purposes.  The  men  in  the 
trenches  are  each  supplied  with  electric  flash-lanterns. 

In  the  last  two  years  the  demand  for  miniature  lamps  has 
been  broadened  considerably.  This  is  particularly  true  with 
regard  to  the  supply  for  automobiles.  Almost  every  ma- 
chine turned  out  at  the  present  time  is  equipped  for  elec- 
tric light.  The  minimum  number  is  four  lamps  for  each 
car — two  head  lamps,  one  inside  lamp  and  a  tail  lamp.  For 
automobiles  both  gas  filled  and  vacuum  lamps  are  used. 
The  gas  filled  lamps  are  used  only  for  the  headlights,  where 
an  intense  white  light  is  desired.  It  is  estimated  that  be- 
tween 35  and  40  per  cent  of  the  lamps  used  in  automobile 
headlights  are  of  the  gas  filled  type.  For  the  inside  and  tail 
lamps  vacuum  lamps  are  used. 

The  largest  demand  for  miniature  lamps,  of  course,  is 
from  the  flash  lamp  trade.  New  forms  of  flash  lamps, 
almost  all  fitting  a  definite  need,  are  continually  being- 
placed  on  the  market  and  in  large  quantities.  Other  uses 
to  which  miniature  lamps  are  placed  in  appreciable 
quantities  are  for  mine  lamps,  in  which  a  very  respectable 
business  is  being  built  up;  for  decoration  purposes,  particu- 
larly the  candelabra  for  hotels;  for  eyes  for  electric  toys; 
for  surgical  purposes  and  for  gun  sights.  The  Navy,  it  is 
understood,  employs  a  large  number  for  this  purpose.  The 
lamps  are  vacuum  type  units  rated  at  10  volts. 

There  has  been  no  advance  in  prices  although  labor  and 
materials  now  cost  much  more  than  formerly.  Economies 
in  production  and  in  other  ways  have  helped  the  manufac- 
turers to  hold  down  production  costs. 

Deliveries  are  delayed  to  a  certain  extent  owing  to  the 
volume  of  business,  but  every  effort  is  being  made  to  in- 
crease production  to  a  point  where  it  is  possible  to  ade- 
quately supply  the  market. 
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BUSINESS  IN  STORAGE  BATTERIES 

SHOWS  PHENOMENAL  INCREASE 

'resent  Plants  of  Electric  Storage  Battery  Company 

Overtaxed,  and  the  Edison  Storage  Battery 

Company    Business    Large 

The  present  condition  in  the  electric  storage  battery  field 
3  reflected  in  a  statement  issued  by  Vice-President  John 
I.  Williams  of  the  Electric  Storage  Battery  Company  of 
'hiladelphia  as  follows: 

"We  are  doing  more  business  and  making  more  money  to- 
ay  than  at  any  time  in  our  history.  It  may  be  and  prob- 
bly  is  indirectly  due  to  the  tide  of  prosperity  arising 
rom  the  munition  business.  All  our  business  now  is  prac- 
ically  in  the  United  States  and  our  important  contracts 
0-day  are  largely  with  the  United  States  government.  We 
ave  two  extensions  to  the  plant  under  construction,  and 
re  trying  to  complete  them  as  rapidly  as  we  can.  The 
lant  is  growing  every  minute  and  its  present  area  is  over- 
axed.  We  are  making  money  and  there  is  nothing  in  the 
peculative  movement  of  the  stock  that  I  know  of  that  can 
e  attributed  to  the  company's  affairs  or  management.  I 
ave  been  so  busy  attending  to  the  company's  prosperity 
hat  I  really  do  not  know  what  the  recent  market  fluctua- 
ions   in   the   stock  have  been." 

While  no  statement  is  made  at  this  time  by  the  Edison 
itorage  Battery  Company  it  is  understood  that  the  volume 
f  business  is  large  and  growing  rapidly. 


^ASS  SITUATION  OFFERS  PROBLEM 

Shortage    of    Yellow    Alloy    a    Grave    Matter   With 
Manufacturers  of  Plugs,  Sockets,  etc. 

A  serious  situation  is  now  facing  all  manufacturers  of 
iroducts  using  brass.  Although  present  brass  production 
£  enormous  it  is  not  sufficient  to  adequately  supply  the  ex- 
sting  market.  Customers  are  now  able  to  procure  only 
imounts  based  on  their  purchases  in  1913,  1914,  and  1915. 
t  is  understood  that  they  may  purchase  this  year  a  quantity 
qual  to  the  average  of  their  purchase  in  the  past  three 
^ears,  plus  that  portion  of  increased  production  in  those 
^ears.  Thus  if  a  company's  average  brass  purchase  for 
.913,  1914,  and  1915  were  200,000  lb.  it  could  purchase 
luring  1916  but  200,000  lb.  of  brass,  and  if  the  brass  manu- 
facturer had  increased  the  average  output  of  the  past  three 
rears  by  10  per  cent  then  the  customer  could  demand  an 
idditional  20,000  lb. 

While  such  a  plan  is  admitted  to  be  fair  under  the  exist- 
ng  conditions  the  electrical  manufacturer  finds  himself 
n  a  very  unpleasant  situation.  The  average  of  the  years 
L913,  1914  and  1915  in  the  electrical  industry  was  low.  Thus 
;he  fairness  of  the  method  of  brass  distribution  is  of 
ittle  solace  to  the  manufacturer,  particularly  when  the 
iTolume  of  his  orders  is  record  breaking. 

Such  is  the  condition  which  electrical  manufacturers  now 
lave  to  face  and  especially  those  of  sockets  and  plugs  and 
such  devices  where  brass  is  used  to  a  large  extent.  One 
Sew  England  manufacturer  in  particular  is  now  running 
it  about  65  per  cent  capacity,  while  he  has  orders  suffi- 
;ient  to  carry  his  works  at  full  capacity  well  into  1917. 


BRITISH  ELECTRICAL  IMPORTS 

United    States   in    1915    Takes   the   Place   Formerly 
Occupied  by  Germany 

During  1915  there  was  imported  into  Great  Britain  elec- 
trical material  to  the  value  of  .$13,250,000  as  compared  with 
513,850,000  in  1914  and  $14,750,000  in  1913,  according  to  a 
compilation  made  by  the  Electrical  Review  of  London. 
Although  the  need  for  electrical  goods  continued  after  the 
war's  start  owing  to  large  increases  in  the  manufacture  of 
nunitions  on  the  one  hand  and  of  the  taking  up  of  munition 
manufacture  by  the  electrical  factories  on  the  other,  the 
;otal  imports  showed  a  falling  off.  This  was  probably  due 
;o  the  inability  of  shippers  to  obtain  bottoms  of  sufficient 
•apacity  and  number. 


Prior  to  the  outbreak  of  the  war  considerably  over  half 
of  the  British  electrical  imports  were  of  German  origin. 
Early  in  1914  a  high  level  for  German  goods  was  reached 
when  the  imports  from  that  country  in  one  month  amounted 
to  around  $900,000.  Five  months  later  war  was  declared 
and  German  goods  no  longer  entered  British  ports. 

Almost  as  soon  as  the  war  had  snuffed  out  German  trade 
with  Great  Britain  the  volume  of  American  electrical  goods 
entering  Great  Britain  began  to  increase  rapidly.  In  five 
months'  time  the  monthly  value  of  American  electrical 
goods  entering  the  British  markets  had  increased  from 
around  $200,000  to  approximately  $1,000,000.  Thus  the 
United  States,  while  not  supplying  the  entire  trade  for- 
merly supplied  by  Germany  in  a  few  months  had  assumed 
a  very  large  portion  of  that  business. 

In  1913  the  value  of  electrical  goods  imported  into  Great 
Britain  from  the  United  States  was  approximately  $3,000,- 
000,  in  1914,  $4,500,000,  and  in  1915,  $9,275,000.  The  Ger- 
man figures  during  these  years  are  $8,150,000  in  1913, 
$5,660,000  in  1914  and  zero  in  1915. 

While  the  monthly  totals  are  always  subject  to  wide 
variations  the  greatest  variations  took  place  in  the  figures 
for  the  1915  imports  from  the  United  States,  as  will  be 
seen  in  the  accompanying  curves.  One  month  the  total  was 
almost  $1,000,000,  and  five  months  later  was  slightly  more 
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BRITISH   ELECTRICAL  IMPORTS  FROM   UNITED  STATES,  uERMANY, 
FRANCE  AND  BELGIUM 

than  $400,000,  while  the  figures  for  the  next  month  were 
almost  $900,000. 

Apart  from  the  United  States  and  Germany  the  imports 
from  France,  Sweden,  Norway,  Denmark,  Holland  and 
Switzerland  were  greater  in  1915  than  in  1914.  The  French 
1915  total  was  $835,000  as  compared  vidth  $610,000  in  1915. 
The  imports  from  France  took  a  considerable  slump  at  the 
outbreak  of  the  war,  but  toward  the  end  of  1915  had 
apparently  thoroughly  recovered.  Sweden,  Norway  and 
Denmark  together  exported  to  Great  Britain  in  1915  elec- 
trical goods  valued  at  $900,000  as  compared  with  a  little 
).000   in   1914.     Imports  from   Holland   reached   a 


total  of  $750,000  in  1915,  an  increase  during  the  year  of 
$450,000.  Switzerland's  1915  total  was  the  same  as  that 
for  Holland  and  was  over  $300,000  greater  than  the  1914 
total.  A  noticeable  point  about  the  Dutch  imports  was  that 
they  were  four-fifths  lamps.  In  other  words,  during  1915 
Great  Britain  was  buying  $50,000  worth  of  lamps  a  month 
from  Holland  as  compared  with  around  $7,000  worth  a 
month  previous  to  the  war. 

Belgium,  which  previous  to  the  declaration  of  war,  en- 
joyed an  appreciable  trade  with  Great  Britain,  upon  the  in- 
vasion of  its  territory  by  the  Teutonic  armies  was  no  longer 
able  to  carry  on  this  foreign  trade. 
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Manufacturing  and  Industrial 

The    Enterprise    Klectricai    Company    of    Now    York    has 

recently   established   an   oflice   at    Mobile,   Ala.,   which   will 
be  in  charge  of  H.  B.  Unger. 

H.  B.  Lucas. — The  business,  stock,  plant,  etc.,  of  the 
Rodgers  Electrical  Company,  Owensboro,  Ky.,  has  been  ac- 
quired by  H.  B.  Lucas,  who  will  continue  the  business. 

The  Brown  Instrument  Company,  Philadelphia,  Pa.,  will 
open  an  office  in  Detroit  on  Sept.  1  which  will  be  in  charge 
of  William  Printz,  formerly  assistant  sales  manager,  whose 
headquarters  will  be  at  Rooms  612  and  613  Chamber  of 
Commerce  Building. 

The  American  Machinery  Exchange,  217  Centre  Street, 
New  York,  has  recently  been  formed  to  deal  in  electric 
motors  and  generators  and  do  electric  construction  work. 
M.  M.  Rafkin  is  president  and  F.  H.  Bang  secretary  and 
treasurer  and  A.  E.  Shadur,  vice-president. 

S.  H.  Stover,  518  Empire  Building,  Pittsburgh,  Pa.,  who 
started  in  the  manufacturers'  agency  business  July  1,  is  now 
representing  the  following  concerns:  The  W.  A.  Bonnell 
Company,  New  York;  the  Sterling  Switchboard  Company, 
Camden,  N.  J.;  the  Dielectric  Manufacturing  Company  of 
St.  Louis. 

The  Moore  Steam  Turbine  Corporation,  Wellsville,  N.  Y., 
which  was  recently  formed,  as  noted  in  the  Electrical 
World  of  Aug.  19,  has  let  a  contract  for  a  new  modern 
brick  and  steel  factory  building,  90  ft.  by  140  ft.,  and  a 
power  plant,  and  has  ordered  a  complete  assortment  of  ma- 
chine tools. 

"Delco-Light"  Sales  Convention. — A  "Delco-Light"  sales- 
men's convention  was  recently  held  at  the  Engineers'  Club, 
Dayton,  Ohio,  under  the  auspices  of  the  Domestic  Engineer- 
ing Company  of  Dayton.  After  the  convention  terminated 
about  100  members  of  the  sales  and  service  forces  of  the 
company  attended  a  banquet  at  the  Hotel  Miami. 

The  Permutit  Company,  30  East  Forty-second  Street,  New 
York,  dealer  in  water  purifying  compounds,  announces  that 
the  following  words  have  been  registered  in  the  United 
States  Patent  Office  in  connection  with  its  trademark  name 
"Permutit":  "Permutize,"  Serial  No.  93,944;  "Permutized," 
Serial  No.  93,942;  "Zerowater,"  Serial  No.  93,945;  "Zero- 
hardness,"   Serial   No.   93,943. 

The  Cutler-Hammer  Manufacturing  Company,  Milwaukee, 
Wis.,  reports  that  on  account  of  steadily  increasing  business 
in  the  East  it  has  had  to  lease  a  larger  suite  of  offices  in  New 
York.  The  new  offices  are  on  the  nineteenth  floor  of  the 
Hudson  Terminal  Building,  50  Church  Street,  the  space 
being  nearly  double  that  previously  occupied.  W.  C. 
Stevens  is  manager  of  this  office. 

Sales  Convention  of  Anderson  Car  Company. — The  An- 
derson Electric  Car  Company,  makers  of  the  "Detroit  Elec- 
tric" automobile,  held  a  three-day  convention  at  its  factory, 
Aug.  21-24,  for  its  dealers  and  salesmen.  About  250  men 
attended  the  convention,  at  which  G.  D.  Fairgrieve,  sales 
manager,  reported  that  the  past  twelve  months  have  been 
the  most  prosperous  ever  experienced  by  the  company. 

The  Kandem  Electric  Company,  29  East  Twenty-first 
Street,  New  York,  is  now  representing  the  Menominee 
Electric  Manufacturing  Company  of  Menominee,  Mich.,  as 
exclusive  agent  in  the  following  states:  New  York,  New 
Jersey,  Delaware,  Rhode  Island,  Vermont,  New  Hampshire, 
Connecticut,  Maine,  Massachusetts  and  Pennsylvania.  The 
Menominee  company  is  manufacturing  various  types  of 
wireless-telegraph  instruments,  bells,  fans,  motors  and 
medical  and  telephone  apparatus. 

X-Ray  Outfits  for  U.  S.  Army.— The  Campbell  Electric 
Company  of  Lynn,  Mass.,  has  supplied  X-Ray  outfits  to  the 
United  States  Army  on  the  Mexican,  border  for  camp  hos- 
pitals located  at  the  following  places:  Brownsville,  Mc- 
Allen,  Eagle  Pass,  Laredo  in  Texas,  at  Douglas  and  Nogales, 
Arizona,  and  Deming,  New  Mexico.  In  addition  the  com- 
pany has  also  fitted  out  the  industrial  plant  hospitals  of  the 
United  Shoe  Machine  Company,  Beverly,  Mass.,  and  of  th^ 
General  Electric  Company  at  Lynn,  Mass.,  with  X-Ray 
units. 


Charles  M.  Terry,  Inc.,  Dalton  House,  115  Pitt  Street, 
Sydney,  Australia,  has  secured  the  services  of  C.  M.  Barron, 
who  will  act  as  consulting  and  purchasing  engineer  with 
offices  at  23  and  25  Beaver  Street,  New  York.  Mr.  Barron 
has  for  the  past  five  years  been  studying  and  cultivating 
the  Australasian  market  for  railway  supplies,  machine  tools 
and  raw  materials  and  will  endeavor  to  create  a  demand 
in  Australia  for  American  products. 

Hughes  Company's  New  Plant. — As  was  noted  in  the 
Electrical  World  of  July  15,  1916,  the  Hughes  Electric 
Heating  Company  will  build  a  new  $150,000  factory  at 
Waller  Avenue  and  Taylor  Street,  Chicago,  111.  Ground 
will  soon  be  broken  for  the  erection  of  the  first  unit  of  the 
plant  which  will  be  designed  by  C.  A.  Erkstrom,  architect. 
The  building  will  be  one  story  high,  will  contain  approxi- 
mately 80,000  sq.  ft.  of  floor  space  and  will  give  employ- 
ment to  350  people.  It  will  contain  in  addition  to  other 
conveniences,  a  restaurant  for  employees  and  a  private 
dining-room  for  the  officers  of  the  company,  all  the  cooking 
to  be  done  exclusively  with  electric  equipment. 

The  Squire  Electric  &  Construction  Company  has  moved 

into  new  quarters  at  401  Wyandotte  Street,  Kansas  City, 
Mo.,  where  it  has  about  4000  sq.  ft.  of  floor  space,  mostly 
devoted  to  a  shop  with  concrete  floor.  The  basement  is 
partly  occupied  by  the  McCreary  Plating  &  Enameling 
Company,  a  firm  which  Mr.  Squire  established  eight  years 
ago.  A  40-hp.  gas  engine,  using  gas  from  the  city  mains, 
operates  machinery,  a  dynamo  and  electroplating  equip- 
ment. The  establishment  is  also  supplied  with  central 
station  energy.  W.  J.  Squire,  president  of  the  company, 
said  that  he  would  probably  concentrate  on  repairs  and  open 
order  contracts.  He  has  now  several  large  contracts  which 
will  require  his  personal  attention  during  the  summer. 

U.  S.  Exports  Electric  Ranges  All  Over  the  World. — Few 

people  probably  realize  the  extent  of  the  use  of  electric 
ranges.  The  growth  of  the  industry  has  been  remarkable,  and 
with  2900  of  the  3400  central  stations  in  the  United  States 
giving  a  cooking  rate,  according  to  compilations  made  by  the 
Hughes  Electric  Heating  Company  of  Chicago,  the  future 
growth,  it  is  felt,  is  sure  to  be  repaid.  But  extensive  use  of 
the  most  modern  means  of  cooking  is  not  so  surprising  in 
the  United  States  as  is  the  fact  that  electric  ranges  have 
been  ordered  from  American  manufacturers  in  quantities 
ranging  from  one  to  500  for  countries  all  over  the  world, 
and  even  China  recently  put  in  a  substantial  order.  The 
Hughes  company  reports  export  of  electric  ranges  as  fol- 
lows: Colombia,  Brazil,  Argentine,  Venezuela,  Ecuador, 
Chile,  Bolivia,  Uruguay,  Guiana,  Costa  Rica,  New  Zealand, 
Jamaica,  Guatemala,  San  Salvador,  Panama,  Mexico, 
Canada,  East  Indies,  West  Indies,  Philippine  Islands,  Aus- 
tralia, Holland,  Sweden,  Norway,  Italy,  Spain,  Portugal, 
England,  Alaska,  Switzerland,  South  Africa,  China  and 
India. 

Electric-Vehicle  Tests  and  Electric  Welding  Features  of 
New  York  Electrical  Exposition. — Electric  vehicles  of  both 
the  pleasure  and  commercial  types,  as  well  as  various  kinds 
of  accessories,  will  hold  a  prominent  place,  it  is  reported,  ift 
the  New  York  Electrical  Exposition  of  1916,  which  will  be 
held  in  the  Grand  Central  Palace,  Oct.  11-21.  As  in  the 
past,  the  automobile  side  of  the  exposition  will  represent 
all  the  latest  developments  and  improvements.  A  test  run 
of  unusual  interest  is  now  being  planned  to  be  held  during 
the  exposition.  Among  the  exhibits  will  be  one  maintained 
by  the  Electric  Garage  of  Central  Park  West  and  Sixty- 
second  Street,  which  will  be  representative  of  the  work  it  is 
carrying  on.  Included  in  the  latest  types  of  pleasure  ve- 
hicles to  be  shown  will  be  various  types  of  Baker,  R.  &  L. 
and  Detroit  cars.  Among  the  exhibitors  of  commercial  cars 
will  be  the  General  Vehicle  Company,  the  Walker  Vehicle 
Company  and  the  Ward  Motor  Vehicle  Company.  The  Edi- 
son Storage  Battery  Company  and  the  Electric  Storage  Bat- 
tery Company  will  also  have  exhibits.  Another  feature  of 
the  exposition  will  be  the  demonstration  of  electric  welding 
of  iron  and  steel  arranged  by  the  Arc  Welding  Machine 
Company  with  O.  A.  Kenyon  in  charge.  The  United  States 
government  is  co-operating  with  the  exposition  authorities 
and  comprehensive  exhibits  representative  of  electrical  work 
done  by  the  war,  navy  and  commerce  departments  will  be 
shown. 
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The  Liebel  Manufacturing  Company. — G.  H.  Liebel  has  re- 
signed his  position  as  manager  of  the  Cincinnati  office  of  the 
Robbins  &  Myers  Company  to  become  president  and  treas- 
urer of  the  Liebel  Manufacturing  Company  of  Cincinnati, 
maker  of  x-ray  apparatus. 

Testing  Cloth  Colors  by  Artificial  Light. — The  Joseph  & 
Feiss  Co.,  Cleveland,  Ohio,  manufacturer  of  men's  clothing, 
has  developed  a  method  for  testing  colors  in  cloth  that 
bids  fair  to  come  into  general  use,  it  is  declared.  The  appa- 
ratus utilized  consists  of  a  28-amp.  "Aristo"  arc  lamp,  mar- 
keted by  the  Western  Electric  Company,  v^'ith  a  white-flame 
carbon  electrode  on  the  positive  side  and  a  0.5-in.  No.  415 
"Columbia"  carbon  electrode  on  the  negative.  The  lamp  is 
suspended  from  the  ceiling  and  surrounded  with  a  rack  of 
wire  netting  about  20  in.  in  diameter.  The  samples  of 
cloth  to  be  tested  are  suspended  from  this  rack.  Half  of 
each  sample  is  covered,  so  that  the  light  has  no  affect  on 
it  and  comparisons  may,  therefore,  be  made  as  desired.  The 
rack  is  surrounded  with  an  asbestos  protector  and  an 
asbestos  protector  is  also  placed  underneath  as  a  protection 
from  fire.  It  was  found  that  a  fifty-hour  exposure  of  cloth 
to  the  light  produced  an  effect  equal  to  that  of  an  exposure 
of  nineteen  days'  under  a  Florida  sun  in  February.  The 
southern  sun  is  perhaps  more  severe  than  in  the  more 
northerly  sections  of  the  country  and  it  is  believed  that  an 
exposure  of  thirty  or  forty  hours  would  be  sufficient  for 
comparison  with  the  sun's  effects  in  the  North. 

To  Find  Markets  for  American  Electrical  Goods. — R.  A. 
Lundquist,  consulting  engineer  of  Minneapolis,  has  been 
selected  by  the  Bureau  of  Foreign  and  Domestic  Commerce 
to  study  the  markets  for  electrical  goods  in  China,  India, 
Australia,  South  Africa  and  a  number  of  other  countries  in 
the  Far  East.  There  was  a  time  when  American  electrical 
goods  met  with  considerable  competition  in  the  Far  East, 
but  the  war  has  greatly  handicapped  the  principal  Euro- 
pean competitors,  and  American  manufacturers  are  making 
a  serious  effort,  the  Bureau  states,  to  take  advantage  of  the 
situation  and  get  permanent  possession  of  the  markets.  A 
great  deal  of  preliminary  study  is  still  needed  and  Special 
Agent  Lundquist's  part  in  the  campaign  will  be  to  ascer- 
tain the  types,  qualities  and  costs  of  electrical  apparatus 
with  which  American  goods  come  into  competition,  as  well 
as  to  look  into  the  general  opportunities  for  the  sale  of  such 
goods.  Before  leaving  on  the  trip  the  special  agent  will 
spend  some  weeks  in  the  principal  business  and  manufac- 
turing centers  conferring  with  manufacturers,  exporters, 
and  business  houses  on  the  scope  of  the  investigation.  Mr. 
Lundquist  was  graduated  from  the  University  of  Minnesota 
in  1905  with  the  degree  of  electrical  engineer,  following 
which  he  put  in  six  years  with  prominent  electrical  houses. 
Since  1911  he  has  been  in  business  for  himself  in  Minne- 
apolis, specializing  in  hydroelectric  and  transmission-line 
work.  He  is  the  author  of  "Transmission  Line  Construction 
— Methods  and  Costs,"  and  has  contributed  numerous  arti- 
cles to  the  technical  press.  He  is  chairman  of  the  Minnesota 
section  of  the  American  Institute  of  Electrical  Engineers. 


NEW  YORK  METAL  MARKET  PRICES 


-Aug.  15- 


Selling  Prices 
Bid         Asked 
Copper  £       s     d 

London,  standard  spot.  ...  114     0     0 

Prime  Lake   26.25      to  26.75t 

Electrolytic     27.00      to  27.25t 

Casting    24.37y2  to24.62y2t 

Copper  wire Sl.OOf 

Lead     •  6.00 

Nickel 45.00      to  50.00 

Sheet  zinc,  f.o.b.  smelter..  IS.OOf 

Spelter     9.17 1/2  to    9.421/2 

Tin,    straits    39.00 

Aluminum,  98  to  99  per  cent    56.00      to  SS.OOf 


-Aug.  22- 


Selling  Prices 
Bid         Asked 
£        s      d 
110     10     0 
27.00      to27.50t 
27.75      to  28.00t 
24.87y2  to25.12y2t 
32.50t 
6.50 
45.00      to  50.00 
15.00t 
9.67 ya  to    9.92 y2 
38.4.''> 
56.00      to58.00t 


OLD  METALS 

Heavy  copper  and  wire 21.00  to  21. 50t  21.50  to  22. OOf 

Brass,  heavy 12.50  to  12. 75t  12.75  to  13. OOt 

Brass,  light 9.00  to    9.50t  9.50  to  10. OOt 

Lead,  heavy 5.00  to    5.12y2t  5.50  to    5.62yot 

Zinc,  scrap 6.00  to    6.25t  6.25  to    6.50t 

COPPER  EXPORTS 

Total  tons  to  Aug.  22 22,544 

tNominal. 


Corporate  and  Financial 

Northern  Ohio  Traction  &  Light  Company,  Akron,  Ohio. — 

The  proposed  sale  of  a  controlling  interest  in  the  common 
stock  of  the  company  to  Eastern  interests  was  not  formally 
discussed  at  the  meeting  of  the  stockholders  of  the  com- 
pany in  Akron  on  Aug.  15,  but  a  definite  decision  is  ex- 
pected at  an  adjourned  meeting,  called  for  Sept.  5.  It  is  un- 
derstood that  representatives  of  the  Eastern  interests  had 
not  completed  their  appraisal  of  the  property  when  the' 
meeting  was  held.  Hodenpyl,  Hardy  &  Company,  Mew 
York,  and  E.  W.  Clark  &  Company,  Philadelphia,  are  re- 
ported to  be  interested  in  the  proposed  deal.  The  sale,  if 
it  goes  through,  it  is  understood  will  be  at  par,  minority 
stockholders  being  permitted  to  sell  at  the  same  figure.  Ic 
was  at  first  reported  that  the  system  would  be  merged 
with  the  Republic  Railway  &  Light  Company,  but  this  re- 
port officials  of  the  Akron  company  deny.  The  stockholders 
approved  the  plans  of  the  directors  for  the  creation  of  a 
ftrst  lien  and  refunding  bond  issue  of  $14,075,000.  Of  this 
sum  $4,000,000  is  already  under  an  agreement  of  sale. 

Orange  &  Rockland  Electric  Company,  Monroe,  N.  Y,— 

The  issue  of  $37,000  par  value  of  5  per  cent,  first  and  re- 
funding mortgage  bonds  at  90,  to  net  $33,300,  or  in  their 
place  or  in  the  place  of  any  part  of  them,  $33,000  of  7 
per  cent  cumulative  preferred  stock  at  par,  has  been  au- 
thorized by  the  Public  Service  Commission  for  the  Second 
District  of  New  York.  The  proceeds  will  be  used  to  reim- 
burse the  treasury  of  the  company  for  expenditures  from 
income  made  for  capital  purposes  during  1913  and  1914. 
The  company  is  also  authorized  to  issue  $25,000  of  its  7 
per  cent  cumulative  preferred  stock  at  par  to  provide  for 
estimated  extensions  and  improvements  of  its  lines  during 
1916  and  1917.  A  further  order  of  the  commission  permits 
the  company  to  issue  this  preferred  stock  instead  of  bonds 
authorized  but  unsold  some  years  ago  for  the  purpose  of 
financing  liabilities  outstanding  on  Dec.  31,   1912. 

Public  Service  Company  of  Northern  Illinois,  Chicago, 
111. — In  a  28-page  illustrated  booklet  which  has  been  issued 
by  the  company  information  is  published  regarding  the  ter- 
ritory served  by  the  company,  the  growth  in  its  load,  its 
financial  standing,  the  increases  in  numbers  of  customers 
and  stockholders,  its  electric  service  system,  its  gas  serv- 
ice, its  heat  and  water  supply,  its  system  of  operation,  its 
welfare  work,  industrial  applications  of  electricity  sold  and 
the  company's  personnel.  A  map  of  the  territory  served  is 
also  given. 

Sheboygan  (Wis.)  Railway  &  Electric  Company. — ^An- 
nouncement has  been  made  of  the  purchase  of  the  property 
of  the  company  by  Kelsey,  Brewer  &  Company,  represent- 
ing the  American  Public  Utilities  Company  of  Grand  Rap- 
ids, Mich.  In  purchasing  the  plant  of  the  Sheboygan  com- 
pany, which  includes  the  street  railway  line,  electric  light 
and  power  plant  in  Sheboygan  to  Sheboygan  Falls,  Plym- 
outh and  Elkhart  Lake,  it  is  understood,  Kelsey,  Brewer 
&  Company  will  not  increase  the  present  capital  of  the 
plant,  which  is  $600,000,  but  will  issue  $1,500,000  of  bonds 
which  will  replace  all  outstanding  bonds  of  the  old  company. 

Southern   New   York  Power   Company,   Walton,   N.    Y. 

The  company  has  been  authorized  by  the  Public  Service 
Commission  for  the  Second  District  of  New  York  to  issue 
$16,000  of  its  common  stock  at  par  to  reimburse  the  treas- 
ury for  moneys  expended  for  capital  purposes  and  to  dis- 
charge unfunded  debt  of  $1,457  outstanding  at  the  first  of 
the  year. 


New  Utility  and  Industrial  Companies 

The  Davidson  Electric  Company  of  Corsicana,  Tex.,  has 
been  incorporated  with  a  capital  stock  of  $2,500  by  C.  G.  Da- 
vidson, M.  C.  Caston  and  J.  W.  McGill. 

The  Minnesota  Power  Company  of  Augu.5ta,  Me.,  has  been 
organized  with  a  capital  stock  of  $2,000,000  to  conduct  a 
general  contracting  and  construction  business  and  to  own, 
deal  in  or  operate  any  kinds  of  public  works  and  conveni- 
ences. The  officers  are:  R.  S.  Buzzell,  president;  L.  J.  Cole- 
man, treasurer,  and  C.  L.  Andrews,  clerk,  all  of  Augusta. 
Me. 
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The  Crescent  Electric  Corporation  of  Newport  News,  Va., 
has  been  incorporated  with  a  capital  stock  of  $15,000.  The 
officers  are:  T.  G.  Gray,  president;  T.  A.  Fowler,  vice-presi- 
dent, and  A.  P.  Ransom,  secretary  and  treasurer. 

The  I'erfectolyte  Company  of  St.  Louis,  Mo.,  has  been 
prantod  a  charter  with  a  capital  stock  of  $50,000  for  the 
purpose  of  doinp:  a  li}>,htin{?  fixture  business.  The  incorpo- 
rators are:  Frank  Adam,  Harry  C.  Adam  and  C.  J.  Bente. 

The  Citizens'  Utility  &  Devehipment  of  Fort  Pierce,  Fla., 
has  been  incorporated  with  a  capital  stock  of  $50,000.  The 
officers  are:  W.  H.  Towles,  president;  G.  F.  Ireland,  vice- 
president;  Albert  G.  Colcord,  secretary,  and  T.  P.  Gay, 
treasurer. 

The  Trenton  Electric  Supply  Company  of  New  Brunswick, 
N.  J.,  has  filed  ai-ticles  of  incorporation  with  the  Secretary 
of  State.  The  company  is  capitalized  at  $50  000  and  pro- 
poses to  manufacture  electric  motors,  dynamos,  machinery, 
supplies,  etc. 

The  Knittle  Cashel  Company  of  San  Francisco,  Cal.,  has 
been  incorporated  by  J.  L.  Knittle,  William  D.  Cashel  and 
F.  Ammann.  The  company  is  capitalized  at  $10,000  and 
proposes  to  construct  and  install  heating,  ventilating  and 
power  plants. 

Duzets  &  Son,  Inc.,  of  New  York,  N.  Y.,  has  filed  articles 
of  incorporation  with  a  capital  stock  of  $50,000  to  manufac- 
ture electrical  machinery  and  appliances.  The  incorpora- 
tors are:  J.  Duzets,  F.  A.  Duzets,  1019  Trinity  Avenue,  and 
L.  J.  Davidson,  1125  Boston  Road,  New  York,  N.  Y. 

Reico,  Inc.,  of  Hoboken,  N.  J.,  has  filed  articles  of  incorpo- 
ration with  the  Secretary  of  State.  The  company  is  capital- 
ized at  $10,000  and  proposes  to  deal  in  electric  incandescent 
lamps.  The  incorporators  are:  J.  C.  Jackson,  J.  J.  and  F.  J. 
Rooney,  Fourteenth  Street  and  Park  Avenue,  Hoboken,  N.  J. 

The  Fleer  Electric  &  Manufacturing  Company  has  filed 
articles  of  incorporation  under  the  laws  of  the  State  of  Del- 
aware to  deal  in  and  with  dynamos  and  electrical  machinery. 
The  company  is  capitalized  at  $100,000.  The  incorporators 
are:  George  V.  Reilly,  L.  H.  Gunther  and  Samuel  B.  How- 
ard, all  of  New  York,  N.  Y. 

The  Steffen  Electric  Company  has  been  granted  a  charter 
to  operate  in  White  Township,  Beaver  County.  The  com- 
pany is  capitalized  at  $5,000.  The  office  of  the  company  will 
be  at  Beaver  Falls.  The  incorporators  are:  J.  E.  White  and 
E.  R.  Baldringer  of  Pittsburgh,  Pa.;  J.  D.  Perrott,  F.  C.  Per- 
rott,  W.  S.  Craig,  T.  M.  Gilchrist  of  Beaver  Falls,  Pa. 

The  Multiune  Carburetor  Company  has  filed  articles  of  in- 
corporation under  the  laws  of  the  State  of  Maine  with  a 
capital  stock  of  $60,000.  The  company  proposes  to  manu- 
facture and  deal  in  mechanical  and  electrical  devices.  The 
officers  are:  W.  H.  Coolidge,  Jr.,  of  Manchester,  Mass.,  pres- 
ident, and  H.  P.  Sweetser  of  Portland,  Me.,  clerk  and  treas- 
urer. 

The  Burdette  Oxygen  Company  of  Augusta,  Me.,  has  been 
incorporated  with  a  capital  stock  of  $300,000  for  the  purpose 
of  manufacturing  oxygen  and  hydrogen  gases  by  means  of 
patented  electrolytic  cells  and  generators,  storage  and  sale 
of  same;  also  the  sale  of  appliances  used  in  said  manufac- 
ture. The  officers  are:  E.  M.  Leavitt  of  Winthrop,  Me.,  pres- 
ident and  treasurer,  and  Ernest  L.  McLean  of  Augusta, 
clerk. 


Trade  Publications 

Battery  Cabinet.— W.  R.  Ostrander  &  Company,  371  Broad 
way,  New  York,  have  prepared  an  illustrated  leaflet  descrip- 
tive of  their  steel  dry-battery  cabinet. 

Boiler-Compound  Feeder. — An  automatic  boiler-compound 
feeder  is  described  in  a  folder  issued  by  the  Taber  Pump 
Company,  291  Elm  Street,  Buffalo,  N.,Y. 

Taps.— The  Greenfield  Tap  &  Die  Corporation,  Greenfield, 
Mass.,  has  recently  published  an  attractively  illustrated  bul- 
letin which  contains  information  on  its  new  "Gun"  tap. 

Soldering  Paste. — The  Burnley  Battery  &  Manufacturing 
Company,  North  East,  Pa.,  is  sending  out  a  leaflet  printed 
in  colors  which  contains  information  on  a  soldering  paste 
that  will  not  spill  or  corrode. 


Electric  Di.shwasher. — The  Domestic  Utilities  Company, 
267  Mount  Pleasant  Avenue,  Newark,  N.  J.,  has  prepared 
a  folder  which  describes  and  illustrates  the  "Nevernick,  Jr.,* 
electiic  household-type  dishwashing  machine. 

Ornamental  Lighting  Fixtures. — The  Luminous  Unit 
Company,  St.  Louis,  Mo.,  has  prepared  an  illustrated  leaflet 
which  describes  and  illustrates  several  types  of  "Brasco- 
lite"  semi-direct  lighting  fixtures  for  hotel   lighting. 

Wiring  Devices. — The  Crouse-Hinds  Company,  Syracuse, 
N.  Y.,  has  just  brought  out  bulletin  No.  1000-E  which  is  a 
supplement  to  its  catalog  No.  1000,  and  bulletin  No.  1000-B, 
illustrating  and  describing  various  types  of  "Condulets." 

Switchboards  and  Cabinets. — Catalog  No.  1,  which  is  be- 
ing sent  out  by  the  Portland  Electric  Maintenance  Com- 
pany, 121  North  Fifth  Street,  Portland,  Ore.,  describes  and 
illustrates  various  types  of  switchboards,  panelboards  and 
steel  cabinets. 

Ornamental  Fixtures.  —  Shapiro  &  Aronson,  20  Warren 
Street,  New  York,  have  published  a  catalog  entitled,  "Satis- 
factory Lighting  Service,"  which  contains  information  on 
several  types  of  ornamental  fixtures  for  direct  and  semi- 
direct  lighting. 

Ornamental-Lighting  Fixtures  for  Nitrogen-Filled  Lamps. 
— The  Philadelphia  Lighting  Specialty  Company,  1235  Inl- 
bert  Street,  Philadelphia,  Pa.,  has  issued  a  folder  which  de- 
scribes and  illustrates  the  "Eye  Safety  First"  glass  fixture 
designed  especially  for  use  with  nitrogen-filled  lamps. 

Wiring  Devices. — The  Advance  Electric  Company,  Lee- 
tonia,  Ohio,  has  prepared  a  folder  which  is  illustrated  and 
contains  information  on  the  "Wayman"  switch  box  sup- 
porter and  spacer,  type  A  adjustable  outlet  board,  type  B 
metal  outlet  board  and  an  adjustable  insulator  support. 

Dual  Power  Car. — The  Woods  Electric  Vehicle  Company 
of  Chicago  has  issued  a  booklet  descriptive  of  its  gasoline 
electric  car,  which  is  a  masterpiece  of  the  printers'  and 
engravers'  art.  The  booklet  is  also  very  effective  in  its 
descriptions  of  the  various  parts  and  operating  features 
of  the  car. 

Indicating  and  Recording  Thermometers. — The  Foxboro 
Company,  Foxboro,  Mass.,  has  published  Bulletin  No.  104, 
which  is  attractively  illustrated  and  contains  a  large  amount 
of  information  on  and  diagrams  of  various  types  of  indi- 
cating and  recording  thermometers.  The  bulletin  also  con- 
tains specimens  of  charts. 

Glass  Lighting  Fixtures. — Catalog  No.  96,  issued  by  the 
Macbeth-Evans  Glass  Company,  Pittsburgh,  Pa.,  is  at- 
tractively illustrated  and  contains  information  on  the  "Ajax- 
0-Lite"  for  hospital  lighting.  It  has  also  just  brought 
out  catalog  No.  97,  which  describes  and  illustrates  "Ajax- 
0-Lites"   for   commercial   lighting. 

Boiler  Tube  Cleaners. — Catalog  L-9  issued  by  the  Lagonda 
Manufacturing  Company,  Springfield,  Ohio,  is  attractively 
illustrated  and  describes  various  types  of  boiler  tube  clean-- 
ers  designed  for  removing  various  types  of  boiler  scale  from 
all  sizes  and  types  of  tubes.  The  catalog  also  contains  in- 
formation on  other  Lagonda  boiler-room  specialties. 

Meters,     Switchboards     and     Lightning     Arresters. — The 

General  Electric  Company,  Schenectady,  N.  Y.,  has  pub- 
lished bulletin  No.  46201  on  Type  L-14  and  IS-4  single- 
phase  watt-hour  meters;  bulletin  No.  46253  on  Type  D-6 
and  Type  DS-6  polyphase  watt-hour  rfieters  for  house  serv- 
ice and  switchboard  service  respectively;  bulletin  No.  47100 
on  truck-type  "safety  first"  switchboards  and  bulletin  No. 
45603  on  graded  shunt  resistance  multigap  lightning  ar- 
resters for  use  on  alternating-current  constant-potential  cir- 
cuits. 

Electric  Apparatus. — The  Westinghouse  Electric  &  Manu- 
facturing Company,  East  Pittsburgh,  Pa.,  has  issued  leaflet 
No.  3811-A  on  installations  of  Westinghouse  motors  for 
main  rolls  of  steel  mills;  leaflet  No.  3561-A  on  transform- 
ers of  the  radiator  tank  type;  leaflet  No.  3780- A  on  mag- 
netic controllers  for  alternating-current  hoist  equipments 
with  ratings  of  50  hp.  to  500  hp.;  leaflet  No.  3516-Al  on 
machine-tool  motor  applications;  leaflet  No.  1101  on  direct- 
current  commutating-pole  mill  motors;  leaflet  No.  3917  on 
application  of  lightning  arresters  on  direct-current  street 
railway  feeder  lines  and  folder  No.  4317  on  factory  sewing 
machine  motors. 
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New  England 


AUGUSTA,  ME. — The  Central  Maine 
'ower  Company  of  Augusta  is  erecting  a 
-ansmission  line  to  connect  its  main  power 
lant  with  the  Penobscot  Bay  Klectric 
ompany's  plant  in  P^ast  Belfast,  which  is 
wned  and  controlled  by  the  former  com- 
any.  The  Centi-al  Maine  company  also 
ontemplates  the  erection  of  a  line  from 
tingham  to  Monson  and  one  from  Rock- 
ind  to  Waldboro. 

VINAL,  HAVEN,  ME. — The  Public  Util- 
ies  Commission  has  gi'anted  the  Islands 
Ilectric  Company  permission  to  furnish 
ervice  in  Vinal  Haven  and  North  Haven  : 
Iso  to  issue  $25,000  in  capital  stock  and 
50,000  in  bonds.  Under  the  terms  of  the 
rant  the  Islands  company  is  to  acquire  the 
lant  of  the  Vinal  Haven  Electric  Company. 

MARLBORO,  N.  H. — The  property  of  the 
larlboro  Light,  Heat  &  Power  Company 
as  been  purchased  by  the  Ashuelot  Gas 
:  Electric  Company  of  Keene,  N.  H. 

GREAT  BARRINGTON,  MASS.  —  The 
rfeat  Barrington  Electric  Light  Company 
5  contemplating  extending  its  transmission 
nes  to  New  Marlboro  and  Southfield.  Next 
ummer  wires  will  be  erected  to  Lake  Buel. 

NEWBURYPORT,  MASS.  —  Negotiations 
ave  piactically  been  closed  wliereby  the 
lewburyport  Gas  &  Electric  Company  will 
urnish  energy  to  the  Amesbury  Gas  &  Elec- 
ric  Company,  which  supplies  electrical  serv- 
36  in  Amesbur'y  and  Salisbury.  The  con- 
ract  will  become  operative  as  soon  as  thee 
ew  power  station  is  completed. 

SALEM,  MASS. —  The  Salem  Electric 
lighting  Company  has  been  granted  per- 
riission  to  install  conduits  for  wires  in 
;hestnut,  Flint  and  Essex  Streets,  and  up 
lighland  Avenue  some  1400  ft.  for  its 
ransmission  line  to  Maiden.  The  company 
.as  also  been  granted  the  right  to  lay  con- 
uits  over  the  extension  of  Derby  Street 
cross  the  Fairfield  Dock  property  and  P'e 
longress    Street    extension. 

WESTFIELD,  MASS.— The  electric  light 
ompany  is  erecting  a  5-mile  6600-volt 
ransmission  line  and  is  building  a  two- 
tory  warehouse  and  a  125-ft.  stack.  G.  E. 
litchell  is  manager. 

CENTRAL  FALLS,  R.  I.— The  contract 
or  wiring  a  number  of  schools  for  electric 
ghts  has  been  awarded  to  Elsworth  P. 
iaker  of  Pawtucket. 

NEW  LONDON,  CONN. — Arrangements 
re  being  made  by  the  New  London  Ship 
:  Engine  Company  to  install  a  new  power 
ilant,  to  supply  electricity  to  operate  its 
hop  and  foundry,  supplementing  the  serv- 
ze  of  the  Groton  Borough  plant.  A  con- 
rete  building,  65  ft.  by  56  ft.,  one  story 
ligh,  will  be  erected,  four  360-hp.  Diesel 
ngines  will  be  installed.  The  engines  will 
16  built  by  the  company.  Westinghouse 
Church  Kerr  &  Company,  New  York,  N.  Y., 
xe  construction  engineers. 
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Middle  Atlantic 

BINGHAMTON,  N.  Y.— The  Public  Serv- 
C6  Commission  has  granted  the  Binghamton 
jight.  Heat  &  Power  Company  permission 
o  issue  $500,000  in  bonds,  the  proceeds  to 
)e  used  for  the  erection  of  its  new  power 
lOuse,  etc. 

COOPERSTOWN,  N.  Y. — The  capital 
itock  of  the  Colliers  Light,  Heat  &  Power 
Company  of  Cooperstown  has  been  in- 
reased  from  $50,000  to  $500,000.  The  com- 
tany  recently  received  authority  from  the 
'ublic  Service  Commission  to  extend  its 
ransmission   lines  into  Otsego  Count.v. 

DEPOSIT,  N.  Y. — The  Public  Service 
i^ommission  has  authorized  the  Deposit 
Slectric  (J'ompany  to  extend  its  service  into 
he  town  of  Tomkins  in  accordance  with 
ranchise  granted  by  the  town  authorities. 

ELIZABETHTOWN,  N.  Y. — The  Eliza- 
)ethtown  Electric  Light  Company  is  chang- 
ng  its  system  from  125  cycles  to  60  cycles. 
r.  L.  Webster  is  manager. 

ITHACA,  N.  Y. — The  Public  Service 
IJommission  has  approved  the  franchise 
rranted  the  Ithaca  Gas  &  Electric  Corpora- 
ion  for  extensions  of  its  gas  and  electric 
ines  into  the  towns  of  Ithaca  and  Lansing. 

MONROE,  N.  Y. — The  I'ublic  Service 
^^ommission  has  authorized  the  Orange  & 
Rockland  Electric  Company  of  Monroe  to 
ssue  $37,000  in  bonds  to  be  sold  at  90,  or 
533,000  in  capital  stock,  the  proceeds  to  be 
ised  for  refunding  purposes.  The  company 
s  also  permitted  to  issue  $25,000  in  capital 
stock  at  par,  to  provide  for  estimated  exten- 
sions and  improvements  of  its  lines  during 
1916  and  1917. 

OLEAN,  N.  Y. — The  Olean  Electric  Light 
fe  Power  Company  is  installing  an  addi- 
ional  1500-kw.  60-cycle,  2300-volt  gener- 
itor. 


RANSOMEVILLE,  N.  Y.  —  The  Town 
Board  has  granted  the  Lewiston  &  Lake 
Ontario  Shore  Power  Company  a  franchise 
to  construct  an  electric  lighting  system  in 
Ransomeville. 

UNION  SPRINGS,  N.  Y. — Improvements 
are  contemplated  to  the  plant  and  system 
of  the  Union  Springs  J>ight  &  Power  Com- 
pany, including  the  installation  of  surface 
condensers,  water  pumping  system  for  boil- 
ers and  smoke  consumers.  The  company  is 
erecting  a  transmission  line  irrto  the  country, 
a  distarrce  of  about  3  miles,  arrd  is  planning 
to  repair  its  existing  lines.  Douglas  A.  B. 
Smith  is  general  manager. 

CHESTER.  PA. — The  United  Telephone  & 
Telegraph  Company  has  applied  for  per- 
mission to  install  a  conduit  along  Edgmont 
Avenue. 

CLAYSBURG,  PA. — Notice  has  been 
given  that  the  Standard  Public  Service 
Company  will  make  application  to  the  Pub- 
lic Service  Commission  for  a  certificate  of 
l)ublic  convenience  to  supply  electricity  for 
lamps,  heater  and  motors  in  Greenfield 
Township  and  adjacent  territory.  The 
plant  will  be  located  in  Claysburg.  O.  H. 
Hewitt    is    attorney. 

HARRISBURG.  PA. — Charters  have  been 
granted  to  the  following  associated  light 
and  power  companies :  The  Cleveland 
Township  Electric  Company,  the  Rusn 
Township  Electric  Company,  the  Franklin 
Township  Electric  Company,  and  the  New- 
berry Township  Electric  Company.  H.  F. 
Baker  of  Germantown   is  treasurer. 

MEADVILLE,  PA. — Plans  prepared  by 
J.  W.  Yard  &  Son  of  Erie,  for  the  erection 
of  two  new  buildings  at  the  Odd  Fellows' 
Home  at  Meadville,  to  cost  about  $20,000, 
have  been  approved  by  the  trustees  of  the 
Home  Association.  One  of  the  new  build- 
ings will  be  used  as  a  power  house  and 
laundry  and  the  other  as  an  isolated  ward 
and  quarters  for  help. 

NEW  CASTLE.  PA. — The  installation  of 
a  new  street-lighting  system  on  Long 
Avenue  in  Fifth  and  Eighth  Wards  is  un- 
der consideration.  Edward  Brown  is  city 
clerk. 

PHILADELPHIA,  PA. — The  contract  for 
construction  of  new  power  station  at  the 
Reed  Street  yards  of  the  Pennsylvania  Rail- 
road has  been  awarded  to  John  N.  Gill  & 
Company  of  Philadelphia,  Pa.,  at  $20,074. 

PHILADELPHIA,  PA. — Bids  will  be  re- 
ceived at  the  Depot  of  Supplies,  United 
States  Marine  Cor-ps,  1100  South  Broad 
Street,  Philadelphia.  I 'a.,  until  Aug.  28,  for 
fui'nishing  one  bolt  heading  machine,  one 
electric  blower,  one  electric  Vjench  grind^^r, 
two  drill  chucks,  one  set  expanding  man- 
drels, on  chain  hoist,  one  boiler  tap,  one 
flue  cutter,  etc.  For  further  information  ad- 
dress the  depot  quartermaster. 

PHILADELPHIA,  PA.— The  contract  for 
the  construction  of  an  eleven-story  ortice 
building  and  power  station,  including  tear- 
ing down  of  building  now  on  tlH>  site  at 
20-22  South  Fifteenth  Street.  Philadelphia 
(with  the  exception  of  the  lisrhtini  fixtures 
and  bank  vault),  for  the  Franklin  Trust 
Company,  has  been  awarded  to  Nickson- 
Duggan  Construction  Company,  Bailey 
Building,  Philndelnhia.  Th^  power  hous^  is 
locnted  on  Hicks  Street.  The  contract  price 
is  $300,000.  DeArmond,  Ashmead  &  Bickley 
are  architects,  and  the  SchofipVl  Engineering 
Comnanv.  Commercial  Trust  Building,  Phila- 
delphia, ar'e  engineers. 

TOPTON,  PA. — The  proposal  to  appr-o- 
priate  $23,000  will  bo  subrriitted  to  the 
voters  at  the  November  election.  If  ap- 
proved it  will  pr-ovide  $9,000  for  an  electric- 
li.ght  plant,  $7,000  to  incr-ease  the  municipal 
water  supplv  and  $7,000  for  a  new  town 
hall. 

BLOOMFIELD,  N.  .1. — A  $700,000  power 
plant  is  to  be  built  for  the  Sprague  Elec- 
trical Works,  subsidinry  of  the  General 
Electric  Works  at  Watsessine;,  bv  .John 
W^.  Ferguson,  contractor.  The  building 
will  be  six  stories,  of  reinforced  concrete 
construction. 

HOBOKEN.  N.  .1. — The  Pennsylvania 
Railroad  Company  is  planning  to  build  an 
addition  to  boiler  room  at  its  local  shops. 

ORANGE,  N.  J. — The  I'ublic  Service 
Electric  Corporation  is  contemplating  im- 
Iirovements  and  extensions  to  its  Lakeside 
Avenue  power  station. 

VINELAND,  N.  J. — The  Borough  Com- 
missioners have  awarded  the  coirti-act  for 
extensions  and  improvements  to  the  munici- 


pal electric-light  plant  to  M.  L.  Bayard  & 
Company  of  1  hiladelphia,  Pa.,  at  $93,000. 

BALTIMORE,  MD. — Plans  have  been  pre- 
pared by  Otto  G.  Sinronson,  Maryland 
Casualty  Tower  Building,  Baltimore,  for  the 
cunsuuclion  of  a  liotel  at  Light  and  German 
Streets  for  the  Southern  Hotel  Company, 
Calvert  Building,  for  which  bids  will  be  re- 
ceived until  Aug.  29.  The  building  will  be 
92.6  ft.  by  US  ft.,  15  .stories  high.  Three 
150-hp.  boilers  will  be  required  for  steam 
heatrrrg  plant  and  three  gener-ators,  100,  12.'j 
and  175  kw.  for  the  electric  generating 
plant.  Three  electric  elevators  and  three 
lifts  will  be  installed. 

ALEXANDRIA,  VA. — The  City  Council 
has  accepted  a  contract  with  the  Alexandria 
County  Lighting  Comparry  for  lighting  the 
streets  of  the  city  for  a  period  of  ten  years. 
Under  the  terms  of  the  contract  the  com- 
Ijany  will  fur-nish  86  additional  lamps. 

WASHINGTON,  D.  C. — Bids  will  be  i  e- 
ceived  by  the  Department  of  the  Interior, 
Washington,  D.  C,  until  Oct.  4,  for  install- 
ing two  electrically  operated  elevators  in 
St.  Elizabeths  Hospital,  Washington,  D.  C. 
one  each  in  the  kitchen  and  in  laundry  m 
accordance  with  plans  and  specifications,  of 
which  copies  may  be  obtained  from  E.  J. 
Ayers,  acting  secretary. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  the  following  sup- 
plies:  Pensacola,  Fla.,  Schedule  39 — Miscel- 
laneous aeroplanes  and  power  plants  com- 
plete. Philadelphia,  I'a.,  Schedule  33 — One 
vertical  tubular  boiler;  Schedule  35 — 12,000 
lb.  Muntz  angle  metal,  32,000  lb.  Muntz 
metal  plates.  Boston,  Mass.,  Schedule  35 — 
Five  ventilating  fans;  Schedule  25 — 17,400 
lb.  soft  galvanized  steel  wire.  Puget 
Sound,  Wash.,  Schedule  37 — Three  power 
sewing  machines.  Brooklyn,  N.  Y.,  Schedule 
26 — 365  jack  plugs  for  telephones,  miscel- 
laneous low-pressure  brass  gate  and  angle 
valves,  12,300  lb.  soft  commercial  sheet 
brass.  Washington,  D.  C,  Schedule  28 — 
rTiiscellaneous  transmitting  radio  sets; 
Schedule  22 — Miscellaneous  hot-rolled  or 
forged  carbon  steel.  Mare  Island,  Cal., 
Brooklyn,  N.  Y.,  Schedule  26,  31 — Miscella- 
neous composition  pipe  fittings.  Mare 
Island,  Cal.,  Schedule  31 — Eight  %-in. 
steam  tr-aps.  300  lb.  commercial  hard  sheet 
brass.  Charleston,  S.  C.  Schedule  26 — 
Miscellaneous  steel  boiler  tubes.  Newport, 
R.  I.,  Schedule  15 — 100,000  unannealed 
brass  tubes.  Norfolk.  Va.,  Schedule  16 — 
18,000  lb.  sheet  aluminum:  .Schedule  36 — 
120,000  lb.  medium  steel  plate.  Applications 
for  proposal  blanks  should  designate  the 
schedule  desired  by  number. 


North  Central 

BEDDING,  MICH. — The  Spencer  Electric 
Light  &  Power  Company  of  Belding  is 
building  a  new  concrete  dam  to  replace  the 
old  wooden  dam  which  was  washed  out  by 
the  high  water  last  spring.  The  company  is 
also  erecting  59  ornamental  lamp  posts, 
mounted  with  single  lamps  of  250  cp.  e:wh, 
for  the  city  of  Belding.  lOlectricity  for  main- 
taining the  lamps  will  be  supplied  by  the 
company.     J.  E.  Stanton  is  manager. 

DETROIT,  MICH.— Charles  A.  Gadd,  sec- 
retary of  the  Board  of  Education,  will  re- 
ceive" bids  irntil  Sept.  12  in  connection  with 
a  new  twenty-three-room  school,  to  be 
erected  on  Cicotte  Avenue.  Proposals  will 
be  received  for  the  entire  job  and  for  sep- 
arate classes  of  work.  Malcomson  & 
Higginbotham,  404  Moffat  Building,  have 
the    plans    and    specifications. 

GROSSE  I'OINTE.  MICH.— Installation 
of  a  $15,000  street  lighting  system  in  all 
of  (he  main  thoroughfares  of  Grosse  Pointe 
Park  village  will  begin  by  Sept.  1.  The 
lamps  will  be  of  1000  cp. 

HIGHLAND,  PARK. — Bids  will  be  re- 
ceived by  the  Board  of  Education,  Highland 
Park,  Mich.,  until  Sept.  21,  for  erection  of 
a  school  building  on  the  so-called,  North- 
western School  site.  Bids  may  be  sub- 
mitted on  the  entire  work  or  upon  one  or 
more  parts  or  subdivisions  thereof,  accord- 
ing to  plans  and  specifications  on  file  at  the 
office  of  Wells  D.  Butterfield,  ar-chitect, 
David  Whitnev  Building,  Detroit,  Mich. 
Caleb  S.  I'itkin,  137  Grand  Avenue  West, 
Highland  Park,  is  secretary  of  board  cf 
education. 

MORENCr,  MICH.— The  Southern  Michi- 
gan Light  &  Power  Company  expects  to 
change  the  generators  at  the  sleara  plant 
from  133  to  60  cycles  at  once.  C.  J.  Davis 
of   Morenci    is   treasurer   and   nraiiager. 

CINCINNATI,  OHIO. — Application  has 
been  made  by  the  olflcials  of  the  Cincinnati 
Sanitarium  for  a  permit  to  build  a  one- 
story  power  house  in  the  rear  of  the  Cin- 
cinnati Sanitarium,  College  Hill. 
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ClNCINNATr,  OHIO.— The  Union  Gas  & 
Electric  Company  of  Cincinnati  has  sub- 
mitted a  proposal  to  the  villatfcs  of  Clevos, 
North  Ucnd  and  Addyaton,  offerins  them 
about  the  same  rate  for  service  as  is  given 
to  the  people   in  Cincinnati. 

COIAIMIUIS,  OHIO.— Addition.s  are  con- 
templated to  the  municipal  elecuiciiKht 
plant  and  bids  are  now  bein^  advertiried  f i  r 
two  nOO-hp.  boilers  and  au.viliaries  and 
one  4000-kw.  steam  turbo-Renerator,  wilh 
condensers,  exciters,  etc.  H.  K.  lOlchhorn 
is  superintendent. 

Cr.EVELAND,  OHIO.— Bids  will  be  re- 
ceived at  the  oflice  of  the  commissioner  of 
purchases  and  supiilies,  City  Hall.  Clevo- 
hmd,  Ohio,  until  Sept.  1,  for'  furnishinf?  an 
auto  transformer  for  the  division  of  liRht 
and  heat. 

ELYRIA,  OHIO. — It  is  reported  here  that 
the  Liorain  County  Electric  Company,  sup- 
plying Elyria,  L,orain  and  some  of  the  big 
industries,  will  double  the  capacity  of  its 
plant.  Plans  for  extensions  and  enlarge- 
ments call  for  the  expenditure  of  about 
$2r.0,000. 

HAMILTON.  OHIO.— A  resolution  has 
been  adopted  by  the  City  Council  for  sub- 
mitting a  bond  issue  of  $100,000  to  a  vote 
of  the  electors  for  the  purpose  of  install- 
ing cluster  himps  in  the  business  section  of 
the   city. 

LOCKLAND,  OHIO.— The  Council  has 
passed  an  ordinance  granting  the  Union 
Gas  &  Electric  Company  a  fifteen-year 
franchise  for  street  lighting.  It  provides 
an  annual  charge  of  $20. ,50  for  each  lamp 
of  SO  cp.  and  $22  for  lamps  of  100  cp 

LORAIN,  OHIO.— $250,000  is  to  be  ex- 
pended by  the  Lorain  Electric  Company  at 
its  central  power  plant.  The  big  power 
station  on  the  lake  front,  which  cost  $150,- 
000,  and  which  has  been  enlarged  to  nearly 
double  its  original  capacity,  is  to  be  doubled 
again  by  the  installation  of  new  boilers  and 
additional  6250-kw.  turbine-driven  generator. 
The  present  smokestack,  already  one  of  the 
largest  in  the  county,  will  be  replaced  with 
a  stack  towering  250   ft.  above  the  ground. 

MANSFIELD,  OHIO.— Ground  has  been 
broken  for  the  newer  station  of  the  Mans- 
field Railway,  Light  &  Power  Company.  The 
initial  installation  will  provide  for  a  gener- 
ating capacity  of  7000  kw.  and  transmission 
lines  will  be  erected  to  Mansfield  and  Ash- 
land. 

OXFORD,  OHIO.— The  Richmond  (Ind.) 
Light,  Heat  &  Power  Company  has  sub- 
mitted a  new  proposition  to  the  town  of 
Oxford  offering  to  furnish  electricity  to 
operate  the  municipal  electric-light  system 
at  2,4  cents  per  kw-hr.,  provided  the"  town 
will  erect  lines  to  College  Corner.  The 
town  offlcials  are  considering  increasing  the 
output  of  the  municipal  electric  plant. 

TOLEDO,  OHIO.— The  electric  heating 
department  of  the  Toledo  Railway  &  Light 
Company  is  at  present  installing  in  two 
plants  of  the  Auto  Lite  Company  of  Toledo 
four  continuous  baking  ovens.  The  instal- 
lation will  cost  about  $30,000  and  will  mean 
an  additional  load  of  900  kw.  for  the  Toledo 
Company. 

COVINGTON,  KY.— Weber,  Werner  & 
Adkins,  Cincinnati,  have  plans  and  speci- 
fications for  the  new  Covington  high  school, 
bids  for  the  construction  of  which  will  be 
received  until  1  o'clock  on  Sept.  11,  by 
the  Covington  board  of  education.  In- 
formation concerning  the  building  may  be 
had  of  the  architects  or  the  board. 

FLEMINGSBURG,  KY. — The  Flemings- 
burg  Light  &  Ice  Company  will  issue  an 
additional  $8,000  of  stock,  authorized,  and 
install  alternating  equipment  in  its  elec- 
tric  power   plant. 

HAZARD,  KY.— The  Kentucky  River 
Power  Company  is  constructing  a  steam 
turbine  central  station  in  Hazard.  The 
equipment  will  include  two  1800-kw.  turbo- 
gerneators  { Westinghouse  Parsons  type), 
jet  condensers,  two  500-hp.  Stirling  boilers, 
Westingliouse  stokers,  steel  bunker  con- 
veyor from  coal  company's  tipple  to  bunker 
over  boiler  room.  Energy  is  generated  at 
2300  volts,  stepped  up  to  33,000  volts  for 
transmission.  Building  and  at  present 
erected  30  miles  of  transmission  lines;  ten 
outdoor  transformer  stations.  The  company 
supplies  electricity  to  16  coal  operations 
in  the  Hazard  field.  R.  L.  Cornell  is  gen- 
eral manager. 

LEXINGTON,  KY. — A  new  street  lighting 
system  is  to  be  provided  for  in  connection 
with  the  new  franchise  purchased  by  thfe 
.Lexington   Utilities   Company. 

LOUISVILLE,  KY. — The  Lexington  Utili- 
ties Company  has  purchased  the  20-year 
franchise  prepared  for  the  city  of  Lexington 
by  the  Utilities  Bureau  of  Philadelphia,  at 
the  upset  price  of  $20,000.  The  new  fran- 
chise becomes  effective  Nov.  1  and  involves 
a  reduction  in  rates  and  also  provides  for 
a   revision  of  rates  every   four  years. 


OWENSHOUO.  KY. — I'lans  are  being  con- 
sidered for  increasing  the  output  of  the 
municipal  ele<:tric-light  plant,  at  a  cost  from 
$20,000   to   $30,000. 

CAUTilACE,  IND.— F.  F.  Brenan,  owner 
of  the  Carthage  electric-light  plant,  Is  in- 
stalling a  dynamo  and  oil  engine  to  supply 
energy  to  maintain  day  load.  All  material 
has    been    purchased. 

COVINGTON,  IND.— Improvements  to  the 
municipal  electric-light  plant,  involving  an 
expenditure  of  $2,500,  have  Just  been  com- 
pleted, and  include  re])lac;ing  all  street  arc 
lamps  with  nitrogen  incandescent  street 
lamps,  rebuilding  Ide  engine,  etc.  Charles 
A.   Baldwin  is  clerk. 

GREENFIELD,  IND.— The  city  of  Green- 
field has  contracted  with  the  Indiana  Tank 
&  Boiler  Works  for  the  erection  of  a  new 
smoke  .stack,  5  ft.  in  diameter  by  100  ft. 
high,  to  be  built  of  ingot  iron,  B.  C.  Wolfe 
is  superintendent. 

NAPPANEE,  IND. — A  300-kw.  Westing- 
house  geared  turbo-generator  (condensing) 
is  being  installed  at  the  municipal  electric- 
light  plant.  Myron  D.  Kizer  is  manager. 

NOBLESVILLE,  IND.— The  Noblesville 
Heat,  Light  &  Power  Company  has  pur- 
chased and  will  install  about  Nov.  1  one 
300-kw.,  engine  (unaflow  type),  driven 
generating  unit,  with  condenser  and  switch- 
board equipment.  All  material  has  been 
purchased.     John  T.  Kester  is  manager. 

SHELBYVILLE,  IND.— The  Manufac- 
turers' Association  is  considering  the  con- 
struction of  an  electric  power  plant  in 
Shelbyville.  The  cost  is  estimated  at 
$200,000. 

ASHLEY,  ILL. — The  municipal  electric- 
light  plant  will  be  sold  at  auction  on  the 
first  Friday  in  October.  James  G.  Clark  is 
city  clerk. 

BLOOMINGTON,  ILL.— Repairs  to  the 
municipal  electric  distribution  lines  are  un- 
der consideration.  C.  C.  Williams  is  su- 
perintendent. 

FISHER,  ILL.— The  village  officials  are 
considering  the  installation  of  water-works 
system  in  connection  with  the  municipal 
electric-light  plant.  A.  L.  Baker  is  engi- 
neer in  charge. 

FLORA,  ILL. — The  Municipal  Light  and 
Water-  Department  contemplates  installing 
an  alternating-current  generator  (directly 
connected)  and  a  motor  generator  set  in 
the  municipal  electric-light  plant;  also  mo- 
tor-driven deep  well  pumps,  the  latter  to 
replace  air-lift  system  now  in  operation. 
C.   L.  Wheeler  is  managing  engineer. 

GALENA,  ILL. — Extensive  improvements 
have  been  made  to  the  plant  of  the  Inter- 
state Light  &  Power  Company  of  Galena 
this  year,  and  include  the  installation  of 
one  3000-kw.  turbo-generator,  two  600-hp. 
boilers,  three  1000-kw.  transformers  and 
necessary  auxiliary  equipment,  including 
pumps,  switchboard  extensions,  coal  con- 
veyor, etc.  The  company  will  build  a 
1500-kw.  substation  and  increase  the  output 
of  another  from  1500  to  3000  kw.  Neces- 
sary extensions  are  being  made  to  its  lines 
to  take  care  of  the  increased  load. 

LITCHFIELD,  ILL. — The  property  of  the 
LTnited  Gas  &  Electric  Company  of  Litch- 
field has  been  taken  over  by  the  Southern 
Illinois  Light  &  Power  Company  of  Hills- 
horo. 

MOLINE,  ILL. — Contract  has  been 
I)laced  by  the  Peoples  Power  Company  of 
Moline  for  a  20,000-kva.  Westinghouse 
turbo-generator,  complete,  with  all  auxil- 
iaries for'  delivery  next  August,  Installa- 
tion will  require  the  replacing  of  present 
35-ton  traveling  crane  with  a  75  or  100-ton 
crane  and  the  erection  of  a  60-ft.  addition 
to  power  house  engine  ."oom.  D.  G.  Porter 
is  assistant  general  manager. 

MURPHYSBORO,  ILL.  —  Murphysboro 
Water  Works  Company  is  to  let  the  con- 
tract for  a  new  power  and  pumping  station. 

SANDWICH,  ILL. — The  installation  of  a 
nnmicipal  electric-light  plant  is  under  con- 
sideration for  which  bonds  have  been  issued. 

STERLING,  ILL. — The  Illinois  Northern 
Utilities  Company,  the  Freeport  (111.)  Rail- 
way &  Light  Company  and  the  Tri-County 
Light  Company  of  Aledo  have  been  con- 
solidated and  will  be  operated  under  one 
head.  The  new  arrangement,  it  is  under- 
stood, will  result  in  the  construction  of  a 
new  steam  power  plant  in  Dixon. 

STOCKTON,  ILL. — The  Stockton  Electric 
Company  has  recently  installed  a  20-hp. 
semi-Diesel  engine  connected  to  a  37 1/^- 
kva.,  three-phase,  60-cycle,  2300-volt  West- 
inghouse generator,  C.  M.  Smith  is  man- 
ager. 

URBANA,  ILL. — The  Urbana  Light,  Heat 
&  Power  Company  is  installing  two  Heine 
boilers  in  its  power  house.  John  A.  Glover 
is  general  superintendent. 


WELDON,  ILL, — All  service  furnished  by 
the  municii)al  electric-light  plant  is  to  be 
changed  to  meter  rates  by  Sept.  1,  1916. 
A  new  boiler  will  be  ln.stalled  in  the  mu- 
nicipal plant  as  soon  im  material  arrives. 
The  main  line  has  been  moved  IVi  blocks 
on  Main  Street  to  alley  in  rear,  George 
Gallaher  Is  engineer  and  electrician. 

MERRILL,  WIS. — The  Wisconsin  Valley 
Electric  Company  is  changing  its  local  dis- 
tributing system  from  direct  to  alternating- 
current  and  is  installing  generating  equip- 
ment in  the  old  power  plant  of  the  Lindauer 
Pulp  &  Paper  Company,  The  new  plant  will 
havo  an  output  of  1200  hp, 

BUFFALO,  MINN,— The  municipal  elec- 
tric generating  plant  has  been  closed  down 
and  is  for  sale.  Energy  for  operating  the 
municipal  electric  system  is  purchased  from 
the  St.  Cloud  Public  Service  Company,  R. 
A,    Pickruhn    is    superintendent, 

FERGUS  FALLS,  MINN, — The  installa- 
tion of  an  ornamental  lighting  system  in 
Fergus  Falls  is  contemplated, 

GOOD  THUNDER,  MINN. — The  Good 
Thunder  Electric  Company  contemplates  a 
2-mile  extension  from  its  hydroelectric  dam 
at  Rapidan,  discarding  same,  and  making 
direct  connection  with  plant  at  Rapidan 
dam.  Contracts  have  been  made  with  the 
Northern  States  Power  Company  to  do  this 
work.  Material  required  for  the  propo'jed 
extension  will  include  about  G  miles  of  No. 
6  hare  copper  wire,  insulators,  8-ft.  cross- 
arms  and  lightning  protection  at  dam.  F. 
H.    Griffins   is   secretary. 

BRITT,  IOWA.— The  Britt  Light  &  i'ovver 
Company  is  installing  a  new  100-hp.  Mur- 
ray boiler  and  has  recently  completed  500 
ft.  of  reinforced  concrete  tunnel  for  steam 
heating  pipes.  L.  M.  Goodman  is  presi- 
dent   and    manager. 

LAMONI,  IOWA, — The  Lamoni  Electric 
Company  is  erecting  a  transmission  line  to 
CJrand  River,  and  will  be  completed  about 
Sept.  1. 

PANORA,  IOWA. — The  Council  is  consid- 
ering a  proposal  submitted  by  the  Iowa 
Light  &  Power  Company  of  Cedar  Rapids 
for  the  purchase  of  the  municipal  electric- 
light  plant.  If  the  proposition  is  accepted 
the  company  will  erect  a  high-tension  line 
from  Perry  to  Panora  via  Dawson,  Ja- 
maica, Herndon  and  Yale. 

REMSEN,  lOWA^ — The  property  of  the 
Remsen  Electric  Light  &  Power  Company 
has  been  purchased  by  the  Iowa  Light, 
Heat  &  Power  Company. 

KANSAS  CITY,  MO. — Work  has  begun  on 
the  erection  of  a  new  power  plant  for  the 
Ford  Motor  Works  in  Kansas  City.  It  is 
understood  that  assembling  plant  of  the 
Ford  Company  here  will  be  greatly  en- 
larged. 

RAVENWOOD,  MO. — A  franchise  has 
been  granted  to  the  Maryville  (Mo.)  Elec- 
tric Light  &  Power  Company  to  extend  its 
transmission  line  to  Ravenwood  and  to  in- 
stall  a   distribution   system   here. 

ST.  JOSEPH,  MO.— At  an  election  to  be 
held  Sept.  27  the  proposal  to  issue  $85,000 
in  bonds  to  rebuild  the  municipal  electric- 
light  plant  will  be  submitted  to  the  voters. 
Stevens  &  Stiles,  222  Commerce  Building, 
Kansas  City,   Mo.,   are   engineers. 

URICH,  MO. — The  owners  of  the  local 
electric-light  plant  are  planning  to  rebuild 
the  plant,  recently  destroyed  by  fire,  tem- 
porarily, so  as  to  supply  electricity  during 
the  Urich  reunion.  Later  a  permanent 
structure  will  be  built  over  the  machinery. 

JAMESTOWN,  N.  D. — Work  has  started 
on  the  erection  of  a  new  $65,000  plant  for 
the  Western  Electric  Company. 

MINOT,  N.  D. — A  franchise  is  reported 
to  have  been  granted  to  F.  J.  Lizkowski  for 
the  installation  of  an  electric  plant  in 
Minot.  Orders,  it  is  understood,  have  been 
placed  for  equipment  for  the  plant. 

RAY,  N.  D. — The  local  electric-light 
plant,  owned  by  Charles  A.  Summers,  is  re- 
ported to  have  been  purchased  by  A.  H. 
Myer  of  Ortonville.  Improvements,  it  is  un- 
derstood, will  be  made  to  the  system. 

BRUCE,  S.  D. — The  purchase  of  the  local 
electric-lighting  system  is  under  considera- 
tion by  the  city  officials. 

WAUBAY,  S.  D. — The  Waubay  Motor 
Sales  Company  is  contemplating  the  installa- 
tion of  a  50-kw.,  three-wire,  125/250-volt 
generator.      J.  A.   Hawkins  is  manager. 

BARNSTON,  NEB. — Preliminary  plans 
are  being,  prepared  for  the  construction  of 
a  hydro-electric  plant  on  Blue  River  at 
Barnston.  G.  W.  Steinmeyer  of  Beatrice 
is  interested. 

DIXON,  NEB. — The  contract  for  the  con- 
struction of  the  proposed  municipal  electric- 
light  plant  has  been  awarded  to  the  Alamo 
Engine  &  Supply  Company  of  Omaha,  at 
$8,918. 
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HARRISON,  NEB.— L.  J.  Price  of  Cas- 
per, Wyo.,  has  been  granted  permission  to 
construct  and  operate  an  electric-light  plant 
in  Harrison. 

IMPERIAL,  NEB. — Preliminary  plans 
are  being  prepared  by  Grant  &  Fulton, 
Bankers  Life  Building,  Lincoln,  engineers, 
for  the  construction  of  an  electric-light 
plant  and  water-works  system  in  Imperial, 
to  cost  about  $30,000. 

PLYMOUTH,  NEB. — Preliminary  plans 
have  been  started  by  the  Plymouth  Electric 
Company  for  the  construction  of  power 
hou.se,  40  ft.  by  60  ft.,  and  distribution  sys- 
tom,  one  story  and  basement,  to  cost  about 
j.'i.OOO.  The  Martz  Engineering  Company, 
Orpheum  Building,  Lincoln,  Neb.,  has 
[;harge  of  the  engineering  work. 

STERLING,  NEB. — A  company  is  being 
organized  under  the  name  of  the  Sterling 
Light  &  Power  Company  to  take  over  the 
local  plant  and  improve  it.  W.  W.  Marks 
Is  interested. 

CONWAY  SPRINGS,  KAN.— The  Conway 
Springs  Electric  &  Ice  Company  is  installing 
X  50-hp.  oil  engine  and  generator  (belted) 
md  two  switchboard  panels,  1  mile  of  new 
ine,  28  ornamental  cast-iron  lamp  standards 
ind  h:is  also  moved  poles  from  Main  Street 
!or  a  distance  of  4500  ft.  D.  De  Tar  is  man- 
iger. 

KANSAS  CITY,  KAN.— Bids  will  be  re- 
ceived by  A.  C.  Ridell,  purchasing  agent, 
municipal  electric  plant,  until  Aug.  29,  for 
six  sets  of  electrolytic  lightning  arresters 
ind  six  1000-kva.  transformers  and  also  for 
jrection  of  steel  generator  foundation. 

PRETTY  PRAIRIE.  KAN.— J.  J.  Siebert. 
jwner  of  the  local  electric-light  plant,  is 
?hanging  the  system  from  single  to  three 
ahase. 

RESERVE,  KAN.— The  City  Council  is 
:onsidering  calling  an  election  to  submit  to 
:he  voters  the  proposal  to  erect  a  transmis- 
»on  line  to  Hiawatha. 

WAMECO,  KAN. — The  distribution  rys- 
;em  of  the  municipal  electric-light  plant 
las  been  rebuilt ;  the  lines  removed  from 
streets  to  alleys,  heavier  copper  used  in 
nost  parts,  new  transformers  installed. 
3tandards  for  ornamental  lamps  on  tvo 
)locks  will  probably  soon  be  pu'"chased.  D. 
v.   Course  is  superintendent. 

WA.THENA,  KAN. — The  town  of  Wathena 
s  contemplating  rebuilding  the  lines  of  the 
nunicipal  electric-lighting  system  and  in- 
italling  an  electrically-operated  fire  bell. 
;;harles  A.  Fetter  is  chairman. 

WELLSVILLE.  KAN.  —  The  Wellsville 
Slectric  Light,  Power  &  Ice  Company  is 
lontemplating  the  installation  of  a  second 
init,  consisting  of  a  Diesel  engine  or  a 
emi-Diesel  engine  with  generator  and 
lecessary  accessories.  Plans  not  yet  de- 
lided  upon  either  as  to  size  of  unit  or  make 
1  A.  Smith  is  owner. 


Southern  States 

BADIN,  N.  C. — The  Tallahassee  Power 
Company,  controlled  by  the  Aluminum 
::!ompany  of  America  of  Pittsburgh,  Pa.,  it 
s  reported,  has  purchased  extensive  acre- 
Lges  and  is  preparing  to  construct  a  nower 
lam  on  Yadakin  River  at  Gunsmith  Shoals, 
!  miles  below  Badin.  It  is  reported  that 
mother  hydroelectric  development  is  also 
iontemplated.  Arthur  V.  Davis.  Oliver 
Building,  Pittsburgh,  Pa.,  is  managing 
)fRpial. 

KRRNERSVILLE,  N.  C. — Arrangements 
ire  being  made  for  the  installation  of  a 
nunicipal  electric-light  plant  for  which 
•onds  were  recently  voted. 

CAMDEN.  S.  C. — At  an  election  to  be 
leld  Sept.  12  the  proposal  to  isgue  $7,000  in 
>onds  will  be  submitted  to  the  voters. 

PORT  ROYAL,  S.  C. — Bids  will  be  re- 
eivftd  at  the  quartermaster's  department, 
Jnited  States  Marine  Corns.  "Washin'Tton, 
).  C,  until  Aug.  28,  for  furnishing  at  the 
narine  barracks  at  Port  Royal,  S.  C,  one 
ontinuous  bake  oven.  Proposal  blanks  and 
ther  information  may  be  obtained  upon  ap- 
ilication  to  the  above  office. 

UNION.  S.  C. — The  Union  &  Glenn 
Springs  Railroad  Company,  it  is  reported, 
las  awarded  contract  to  the  Hue:h  I...  Mil1<=r 
Company,  New  York,  N.  Y.,  represented  by 
.  P.  Miller  at  Union,  for  the  reconstruction 
f  railway  and  hydroelectric  at  Nenl  Shoals, 
amaged  by  the  recent  flood.  The  work 
.'ill  include  construction  of  .500  ft.  concrete 
nd  heavy  timber  dam  across  Broad  River's 
ew  channel  :  which  left  original  plant  drv  : 
am  20  ft.  high  and  will  replace  old  fill 
.^hich  held  railway's  tracks.  The  cost  of 
he  work  is  estimated  at  $150,000. 

BRUNSWICK.  GA. — The  Mutual  Light  & 
Vater  Companv  of  Brunswick  has  been 
uthorized  by  the  State  Railroad  Commis- 
lon  to  increase  its  capital  stock  by   $163,- 


2.50,  of  which  the  proceeds  of  $35,000  will  be 
used  for  the  installation  of  a  new  power 
plant.  Contracts  have  been  placed  with 
the  General  Electric  Company  for  a  625- 
kva.  three-phase,  60-cycle  steam  turbine 
generator. 

GAINESVILLE,  GA.— The  Etowah  Mill- 
ing &  Power  Company,  recently  organized 
with  a  capital  stock  of  $500,000,  is  contem- 
plating a  water  power  development  on 
Etowah  River,  18  miles  from  Gainesville. 
John  i'.  Given,  president  of  the  Consolidated 
I'etroleum  Company,  160  Broadway,  New 
York,  N.  Y.,  is  president  ;  Jackson  H.  Simm, 
vice-president,  and  Dan  S.  Walraven  is  act- 
ing secretary  and  treasurer,  both  of  Atlanta, 
Ga. 

MADISON,  GA. — Repairs  are  contem- 
plated to  the  lines  of  the  municipal  electric- 
light  plant,  to  cost  about  $200.  G.  W.  Hub- 
bard  is  superintendent. 

STATESBORO.  GA.— A  250-hp.  Babcock 
&  Wilcox  boiler  has  recently  been  installed 
in  the  municipal  electric-l'ght  plant.  iJaniei 
1j.  Gould  is  superintendent. 

PALATKA,  FLA. — G.  Loper  Bail'iy  has 
been  granted  a  franchise  to  erect  electric 
transmission  lines  in  the  county  to  supply 
electrical    service. 

ST.  I'ETERSBURG,  FLA.— Extensions 
and  improvements,  it  is  reported,  are  con- 
templated by  the  St.  Petersburg  Electric 
Light  &  Power  Company,  which  will  double 
the  capacity  of  its  plant. 

BRISTOL,  TENN. — A  franchise  to  bring 
electric  power  and,  lighting  current  to 
Bristol  is  being  sought  from  the  City 
Council  by  Fred  Dulaney  and  others,  who 
are  developing  a  power  plant  on  the 
Holston   River. 

CARTHAGE,  TENN. — The  city  has  sold 
a  franchise  to  W.  P.  Eaves  to  construct 
an   electric   lighting   system. 

ATMORE,  ALA. — The  W.  M.  Carney  Mill 
Company  is  considering  the  erection  of  a 
transmission  line,  ZV2  miles  long,  into  the 
farming  district.  The  company  started  tlH! 
erection  of  a  line  to  Canoe  Station,  but 
abandoned  it  owing  to  the  high  price  of 
copper.  Fred  Sintes  is  manager  of  the 
electrical  department. 

JASPER,  ALA.— The  Alabama  Power 
Company  of  Birmingham  is  negotiating  for 
the  purchase  of  the  property  of  the  Jasper 
Water,   Light  &  Power  Company. 

BOONEVILLE,  MISS. — The  property  of 
the  Booneville  Light  &  Water  Company  has 
recently  been  purchased  by  John  .1.  JCaye. 
The  plant  has  been  overhauled  ;jnd  a  new 
10-ton  ice  plant  added.  A  new  25-hp..  uvo- 
cycle,  crude  oil  engine  is  needed  to  replace 
the   10-hp.   gas  engine  in  use. 

ASHDOWN,  ARK. — The  Ashdown  Ice  & 
Power  Company  is  just  completing  the  con- 
struction of  a  new  power  plant  and  ice  fac- 
tory, at  a  cost  of  $20,000.  The  equipment 
includes  two  85-hp.  De  La  Vergne  oil  en- 
gines and  Sterling  ice  machine.  R.  W.  Lin- 
quette  is  manager. 

HARRISBURG,  ARK. — The  Harrisburg 
Electric  Light  &  Power  Company  contem- 
plates erecting  an  addition  to  ;ls  plant  and 
installing  additional  equipment  to  supply 
electricity  to  industrial  plants. 

NASHVILLE,  ARK. — The  city  officials 
are  con.sidering  the  purchase  of  the  local 
electric-light  plant,  owned  by  W.  J. 
Risinger. 

PORTLAND,  ARK.— A  franchise  has  been 
granted  to  B.  O.  Cummings  to  install  and 
operate  an   electric-light  plant  in  Portland. 

SHREVEPORT,  LA. — Bids  will  be  re- 
ceived by  the  City  Commission,  City  Hall. 
Shreveport,  La.,  until  Sept.  5,  for  construc- 
tion of  a  water-works  pumping  station  and 
filtration-softening  plant,  includine  numiii- 
machinery  and  appurtenances.  Plans  and 
specifications  are  on  file  in  the  office  of  John 
B.  Ilawloy,  consulting  engineer.  City  Hall. 
Shreveport. 

LAMONT,  OKLA. — The  City  Council  is 
considering  the  question  of  granting  a  fran- 
chise to  install  an  electric  plant  in  Laraont. 

SHAWNEE,  OKLA. — The  Shawnee  Gas  & 
Electric  Company  is  considering  the  erec- 
tion of  an  electric  transmission  line  from 
Shawnee  to  Ada,  Okla.,  a  distance  of  80 
miles. 

AITSTIN,  TEX. — The  Attorney  General's 
department  has  approved  a  $34,000  bond 
issue  of  the  city  of  Port  Arthur  for  a  fire 
alarm  system.  Bonds  are  serial  and  bear 
5   per  cent  interest. 

MARLIN,  TEC/>. — A  movement  is  on  foot 
to  obtain  additional  lighting  throughout  the 
citv.  and  other  exitensive  lighting  im- 
provements. 

MARLIN,  TEX. — The  Marlin-Temple  in- 
terurban  Railway  Company  is  making  the 
final  survey  for  its  proposed  interurban 
electric  railway  that  is  to  run  between  Mar- 
lin  and  Temple,  a  distance  of  35  miles,  S. 
D.  Hanna  is  chief  engineer. 


PORT  ARTHUR,  TEX. — The  State  At- 
torney General's  department  has  approved 
an  issue  of  $34,000  bonds,  the  proceeds  to 
be  used  in  installing  an  electric  fire  alarm 
system  here. 

TAHOKA,  TEX. — A  franchise  has  been 
granted  to  E.  L.  Howard  to  construct  and 
operate  an  electric-lighting  plant  in  Tahoka. 


Pacific  States 

PUGET  SOUND,  Wash. — Bids  will  be 
received  at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
Sept.  30,  for  installing  generator  sets  fur- 
nished by  the  government,  and  furnishing 
and  installing  boilers,  condensers,  pumps, 
motors,  switchboard  equipment,  piping,  \>  ir- 
ing,  lighting,  etc.,  for  the  heating  and  power 
plant  at  the  naval  torpedo  station,  Puget 
Sound,  Wash.  Plans  and  specifications  inay 
be  obtained  by  applying  to  the  above  bureau 
or  to  the  commandant  of  the  navy  yard  at 
Bremerton,  Wash. 

SEATTLE,  WASH. — J.  D.  Ross,  superin- 
tendent of  lighting,  announces  that  two  sub- 
stations will  be  erected  by  the  Municipal 
Lighting  Department.  Both  structures  will 
be  of  reinforced  concrete,  to  cost  about 
$75,000.  Plans  will  be  prepared  at  once  by 
Daniel  Huntington,  city  architect. 

SALEM.  ORE. — The  Idaho  Power  Com- 
pany has  been  granted  permission  to 
transact  business  in  the  State  of  Oregon. 
John  A.  Laing  of  Portland  is  representative 
of  the  company  in  Oregon. 

LOS  ANGELE.S,  CAL.  —  The  Pacific 
Power  Corporation,  a  subsidiary  of  the 
Nevada-California  Power  Company,  is 
building  a  large  plant  on  Silver  Lake,  cost- 
ing approximately  $100,000.  It  will  consist 
of  two  units  and  will  generate  16,000  hp. 
Another  $1,000,000  plant  is  being  started 
on  Leovining  Creek. 

RICHMOND,  CAL. — The  Great  Western 
I'ower  Company  has  a  contract  with  the 
Standard  Oil  Company  of  California  for 
service  amounting  to  3000  hp.  at  the  Point 
Richmond  refinery.  This  was  erroneously 
reported  as  being  held  by  the  Western 
States  Gas  &  Electric  Co. 

KENDRICK.  IDAHO. — The  Potlatch  Elec- 
tric Company  of  Kendrick  is  contemplating 
11,000-volt  apparatus,  including  insulators, 
pins,  disconnecting  switches,  fuses,  light- 
ning arresters,  11,000  to  2300-volt  trans- 
formers (pole  type),  pole  hardware,  etc. 
A.  V.  Dunkle  is  secretary  and  manager. 

POCATELLO,  IDAHO. — A  committee, 
composed  of  R.  H.  Palmer,  Joseph  Burns 
and  J.  A.  Tupper,  has  been  appointed  to 
prepare  resolutions  requesting  the  City 
Council  to  ascertain  whether  the  Southern 
Idaho  Water  Power  Company  would  sell  its 
distributing  system  in  this  city,  and  in  event 
of  its  refusal  to  proceed  with  plans  for  the 
establishment  of  a  municipal  lighting  plant. 

TWIN  FALLS,  IDAHO. — The  City  Coun- 
cil has  entered  into  a  contract  with  the 
Idaho  Power  &  Light  Company  for  lighting 
the  city  for  a  period  of  ten  years.  The  new 
contract  provides  for  the  installation  of  a 
new  street-lighting  system,  consisting  of 
48  new  units,  at  a  cost  of  about  $10,000. 


Miscellaneous 

PANAMA — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
Aug.  28,  for  furnishing  mouthpieces  for 
sjieaking  tube,  nickel-plated  brass  brackets, 
nickel-plated  brass  shelf  supports  and  glass 
shelves.  For  further  information  address 
the  above  office. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
Aug.  28,  for  furnishing  structural  steel  for 
lumber  and  steel  storage  shed  and  Gatun 
hydro-electric  extension,  and  dynamite.  For 
further  information  address  Major  Earl  I. 
Brown,  general  purchasing  officer. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
Sept.  6,  for  sheet  steel,  or  iron,  chain 
blocks,  snatch  blocks,  electric  rnotors,  cop- 
per cables,  chain  bolts,  metallic  tapes,  oil 
cans,  oilers,  etc.  Blanks  and  general  in- 
formation p{?rtaining  to  this  circular  (No. 
1073)  may  be  obtained  from  the  above 
office  or  the  offices  of  the  assistant  purchas- 
ing agents,  24  State  Street,  New  York, 
N.  Y.  ;  614  Whitney-Central  Building,  New 
Orleans.  La.,  and  Fort  Mason,  San  Fran- 
cisco, Cal. 
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l,l'.)-l,3.'i3.  Cau  ani>  lOi.ifli'THic  Coiiri,iN(i  ; 
T.  H.  Brown,  Sparklll.  N.  Y.  A])]).  Ilkcl 
Marrh  11,  lyil.  Ha.s  manually  operated 
means  for  oonti-oUiiiK  the  c-oupHmk. 

l,19-l,;!r>4.  lOl.lOfTUOl.YTK'  AND  S.\  I'ON  I  !••  V  I  N(i 
I'mu'lOSS     KOI!     I'ltonUCMNCl     NlTKITK     DKinVA- 

Tivi:a  ;  J.  JO.  Uuelier,  Coventry,  Ji.  1.  App. 
Hied  Kel),  L'H,  l!tir>.  Troductlon  of  oxaniid 
for  ferlili/.inB  I'urposes. 
l.lyi.or.T.  TKI.KtiltAlMI  Tkansmitter  ;  A.  L). 
t'anlwell,  N.  V.  App.  Illcd  .Ian.  15,  1913. 
Aeeurate  and  rapid,  typewriter  construc- 
tion   (ti5  claims). 

l.iyi.Iiti.").        PUINTING     TULEOnAPH     RiOCEIVER  ; 

A.  I''.  Dixon,  Newark.  N.  J.  App.  filed 
Rlai'ch  LM).  1914.  One  of  tlie  roproducinp 
meelianisms  may  be  rendered  operative 
and   inojierative  .at  will. 

1,191,307.  Automatic  Telephone  Ex- 
change System  :  B.  G.  Dunham,  Haw- 
thorne, N.  J.  App.  filed  June  7,  1915. 
Interval  of  waiting  time  is  reduced  to 
minimum. 

1,191.371.  Selective  Signaling  System; 
J.  Erickson,  Chicago,  111.  App.  filed  June 
24,  1912.  Improved  selector  for  train 
dispatching. 

1,194.386.  Klectkical  Switch;  B.  D.  Hor- 
ton,  Detroit,  Mich.  App.  filed  March  22, 
1913.  High-capacity,  armor-clad,  for 
heating  irons,  etc. 

1,194,429.  Guard  for  Trolley  "Wheels; 
P.  K.  Schafer,  Brownfield,  Pa.  App.  filed 
Oct.  25,  1915.  Can  be  released  for  switch- 
ing from  one  trolley  to  another. 

1.194.437.  Carbureter  Attachment;  F. 
McC.  Starbuck,  Washington,  D.  C.  App. 
filed  Sept.  26,  1913.  Electrical  heater 
which   permits  use   of  kerosene. 

1.194.438.  Process  for  Separating  Metals; 
R.  H.  Stevens,  Salt  Lake  Citv,  Utah. 
App.  filed  Nov.  20,  1912.  Separation  of 
cadmium,  bismutli  and  tellurium. 

1.194.439.  Signaling  Device  for  Vehicles  ; 
A.  R.  Suhner  and  J.  D.  Coakley,  N.  Y. 
App.  filed  March  19.  1915.  Slidably  pro- 
jected signals  at  opposite  sides  of  car. 

1,194,444.  Self-Winding  Clock  ;  W.  J.  "Van 
Osdel,  Chicago,  III.  App.  filed  Sept.  20, 
1915.  Simple  structure  with  improved 
base. 

1.194.447.  Switch;  H.  Walker  and  W.  L. 
Kreuscher,  Anaheim.  Cal.  App.  filed 
Aug.  23,  1915.  Particularly  for  automo- 
bile indicators. 

1.194.448.  Semaphore  :  H.  Walker,  Ana- 
heim, Cal.  App.  filed  Oct.  23,  1915. 
Automobile  signal. 

1,194,451.  Theater  Dimmer;  H.  J.  Wieg- 
and,  Milwaukee,  Wis.  App.  filed  March 
12,  1906.  Rack  or  pinion  connection  be- 
tween operating  lever  and  contact  arm. 

1,194.457.  Theater  Dimmer;  H.  J.  Wieg- 
and,  Milwaukee,  "Wis.  App.  filed  March 
12,  1906.  Construction  enabling  all  op- 
erating levers  being  placed  on  same  shaft. 

1.194.457.  Telephone  Receiver;  B.  D. 
Willis,  Chicago,  111.  App.  filed  Aug.  25, 
1913.  Maximum  inductance  produced  by 
the  weakest  current  met  with  in  practice. 

1.194.458.  Derrick  and  Hod  Signaling 
System  ;  H.  A.  Yates,  N.  Y.  App.  filed 
Aug.  8,  1912.  Records  the  orders  trans- 
mitted. 

1,194,470.  Alternating-Current  Recti- 
fier ;  D.  M.  Bliss,  West  Orange,  N.  J. 
App.  filed  April  28,  1911.  Utilizes  all  or 
any  portion  of  each  half  wave. 

1,194,497.  Battery  and  Container  ;  E.  A. 
Hawthorne,  Bridgeport,  Conn.  App.  filed 
June  22,  1914.  Admits  air  to  the  enclosed 
battery  cell. 

1,194.500.  Battery  Charging  Panel  ;  A. 
J.  Horton,  White  Plains,  N.  Y.  App.  filed 
May  26,  1913.  Either  one  or  two  rheo- 
stats may  be  used  independently. 

1,194,517.  Photo-Play  Orchestral  Di- 
rector ;  S.  W.  Lawton,  N.  Y.  App.  filed 
Sept.  28,  1915.  Indicates  music  to  be 
played  at  different  stages  in  "feature" 
play. 

1.194.524.  Selective  Signaling  Means  ;  J. 
McPell,  Chicago,  111.  App.  filed  May  9, 
1912.  Devices  at  all  receiving  stations 
are  responsive  to  a  universal   call. 

1.194.525.  Electric  Signaling  Means  ;  J. 
McFell,  Chicago,  111.  App.  filed  Dec.  21, 
1912.  For  calling  persons  in  a  depart- 
ment store,  or  the  like. 

1,194,537.  Automobile  Signaling  System  ; 
A.  H.  Otis,  Cleveland  Heights.  Ohio.  App. 
filed  Sept.  14,  1914.  Operates  automatia- 
ally  upon  turning,  throwing  out  clutch  or 
shifting  to  reverse  to  display  respective 
signals. 

1,194,543.  Trolley  Wheel  Construction  ; 
.1.  H.  Reese,  Butler,  Pa.  App.-  filed  March 
30,  1915.  Prevents  trolley  wheel  sliding 
to  one  side  off  the  wire. 

1,194,564.  Switching  Mechanism  ;  H.  A. 
Steen,  Norwood,  Ohio.  App.  filed  March 
23,  1912.  Potential  starter  having  ab- 
normal circuit  and  time  element  attach- 
ment. 
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Notes  on  United  States  Tatcnts  issued 
August  15,  li)]G,  prepared  by  Mitchell 
&  Allyn,  41    I'ark   Row,  Now  York. 


1,194,565.  Portable  Wrapping  Machine; 
W.  C.  Stevens,  Akron,  Ohio.  Api).  filed 
April  12,  1913.  For  wrapping  tires  or 
elements  in  coil  form. 

1,194,571.  Fire  Alarm  System;  P.  A. 
Swan,  Cliftondale,  Mass.  App.  filed  Nov. 
5,   1913.      "Auxiliary"   system. 

1,194,600.  Signal  Box;  F.  W.  Cole,  New- 
ton, Mass.  App.  filed  Aug.  6,  1914.  Op- 
erated by  a  "pull." 

1.194.606.  Electric  Arc  Furnace  for  the 
Treatment  of  Gases  ;  C.  O.  A.  Doyle, 
Notodden,  Norway.  App.  filed  May  10, 
1915.     Oxidation  of  nitrogen. 

1.194.607.  Combined  Electric  Lighting 
and  Starting  Apparatus  for  Motor 
"Vehicles  ;  L.  Duca  and  E.  Naldini,  Turin, 
Italy.  App.  filed  April  12,  1915.  Parts 
combined  to  occupy  minimum  space. 

1,194,643.  Incandescent  Lamp;  H.  Kreus- 
ler,  Berlin-Wilmersdorf  ;  H.  Gerdien,  Ber- 
lin-Schmargendorf,  and  M.  von  Pirani, 
Berlin-Wilmersdorf,  Germany.  App.  filed 
Sept.  22,  1914.  Carbon  filament  in  a  gas 
filling. 

1,194,645.  "Variable  Speed  Electric  Mo- 
tor ;  J.  C.  Lincoln,  Cleveland,  Ohio.  App. 
filed  May  2,  1905.  Particularly  designed 
for   lathes. 

1,194,663.  Combined  Electric  Stove  and 
Toaster  ;  G.  E.  Reinking,  Fort  Wayne, 
Ind.  App.  filed  Jan.  4,  1916.  Has  co- 
acting  grate  sections  which  can  be 
brought  together  for  toasting  or  lowered 
for  cooking. 

1,194.668.  Signaling  Device;  C.  Schatzle 
and  E.  Smith,  Palmerton,  Pa.  App.  filed 
Sept.  13,  1915.  Corner  signaling  operated 
by  approaching  vehicles. 

1,194,671.      Repulsion    Motor    Generator; 

K.   Schnetzler,   Baden,   Switzerland.      App. 

filed    Nov.    3,    1910.      Prevents   production 

of  dangerous  currents. 
1,194,683.      Electrical    Regulator;    A.    A. 

Tirrill,  Pittsburgh,  Pa.     App.   filed  March 

3,    1914.      Has  resilient  means  connecting 

two   regulating   levers. 

1,194.688.  Storage  Battery;  T.  A.  Willard, 
Cleveland,  Ohio.  App.  filed  July  6,  1915. 
Terminal  post  automatically  sealed  by 
act  of  assembling. 

1,194,690.  Telephone  and  Telegraph 
Pole  Construction  ;  H.  E.  Adams,  Pitts- 
burgh, Pa.  App.  filed  Feb.  19,  1914. 
Tubular  casing  on  cross-arm. 

1.194.714.  Railway  Signaling  System; 
C.  J.  Coleman,  N.  Y.  App.  filed  Sept.  22, 
1908.     For  electric  railways. 

1.194.715.  Railway  Signal;  J.  P.  Coleman, 
Edgewood  Borough,  Pa.  App.  filed  Jan. 
31,  1914.  Biased  semi-coil  with  motor 
for  swinging  it. 

1,194,721.  Service  Observing  System;  H. 
L.  Darrah,  Chatham,  N.  J.  App.  filed 
Nov.  26,  1915.  By  which  service  on  a 
plurality  of  telephone  lines  may  be  ob- 
served from  the  central  point. 

1,194,723.  Fire  Alarm  Apparatus.  D.  G. 
Dee,  Rochester,  N.  Y.  App.  filed  July  25, 
1912.  Gives  a  distinctive  signal  over  the 
telephone  line. 

1,194,741.  Automatic  Telephone  System; 
H.  H.  Ide,  Chicago,  111.  App.  filed  June 
19,  1914.  Operations  controlled  by  differ- 
ential relays. 

1,194.747.  Insulator;  H.  R.  Kells,  New 
York,  N.  Y.  App.  filed  Dec.  3,  1915.  Pro- 
vision to  keep  water  from  traveling  along 
wire. 

1,194,765.  Telephone  Receiver;  D.  P. 
Moore,  Washington,  D.  C.  App.  filed  July 
30,  1913.  Loud  speaking  construction  in 
which  diaphragm   is  not   unduly  stressed. 

1,194,778.  Electric  Current  Modifier  ;  "V. 
Paquit,  Stapleton,  N.  Y.  App.  filed  Oct. 
22,  1914.  Collectors  having  rings  co-op- 
erating  with   brushes. 

1,194,783.  Brake  System  for  Moving 
"Vehicles  ;  G.  Rennerfelt,  New  York.  App. 
filed  July  16,  1909.  Foot  pressure  is  de- 
pendent upon  movement  of  vehicle  and 
power  which  drives  it. 


1,194,785.  Water  Heater;  S.  G.  Roberts, 
Boston,  Mass.  App.  filed  March  3,  1915. 
.Steam  pi-essurc  controlling  the  electric 
iK-ater    is   automatically    regulated. 

1,194,808.  Temperature  Indicating  or 
ItEcoRDiNG  System  and  Appliance;  A. 
Barry,  Liverpool,  England.  Ajip.  filed 
JaiL  31,  1914.  Accurately  records  tem- 
peratures  from  a  distance. 

1,194,818.  Separator  for  Batteries;  R.  N. 
Chamberlain,  Chicago,  111.  App.  filed 
Sept.  19.  1913.  Wood  coated  with  Insu- 
lating material. 

1,194,820.  Multiplex  Radiotelegraph 
System  ;  E.  H.  Colpitts,  East  Orange, 
N.  J.  App.  filed  Sept.  11,  1915.  Over- 
comes  commutation   difficulties. 

1,194,851.  Automatic  Telephone  .System  ; 
A.  E.  I^undell,  New  York,  N.  Y.  App. 
filed  .Ian.  14,  1910.  Switching  devices 
controlled  over  single  non-talking  con- 
ductor. 

1,194,856.  Signal  Device;  J.  Mark,  Chi- 
cago, 111.  App.  filed  Feb.  7,  1916.  Op- 
erated by  clutch  and  brake  pedals. 

11.94.880.  Meter  Adapter;  J.  Sachs,  Hart- 
ford, Conn.  App.  filed  July  27,  1915.  Can 
be  made  to  conform  to  various  kinds  of 
meters. 

1.194.881.  Meter  Adapter;  J.  Sachs,  Hart- 
ford, Conn.  App.  filed  July  27,  1915. 
Encloses  meter  and  protects  the  wires. 

1.194.882.  Clip;  J.  Sachs,  Hartford,  Conn. 
App.    filed   July    27,    1915.      For   cartridge 

fuses. 

1.194.883.  Meter  Testing  Appliance;  J. 
Sach.s,  Hartford,  Conn.  App.  filed  Oct. 
9,  1915.  Constructed  after  the  manner 
of  a  cut-out  block. 

1,194,886.  Electric  Water  Heater;  M. 
Simon,  St.  Louis,  Mo.  App.  filed  June  1, 
1915.     Especially  arranged  heating  units. 

1,194,888.       "Vehicle     Signal;     J.  Spaerer, 

Newark,  N.   J.     App.  filed   Sept.  23,   1915. 

Combined  direction  annunciator  and  tail- 
light  casing. 

1,194,906.  Method  and  Apparatus  for 
Sintering  Metal  ;  R.  B.  Walling,  New- 
ark, N.  J.  App.  filed  Oct.  7,  1912.  Tung- 
sten for  manufa/Cture  of  filaments. 

1,194,911.  Time  System  ;  J.  C.  Wilson. 
Boston,  Mass.  App.  filed  Nov.  4,  1912. 
Special  make  and  break  contacts. 

1,194,914.  Signal;  F.  W.  Wood,  N.  Y. 
App.  filed  Oct.  5,  1914.  For  sounding  a 
whistle  at  predetermined  intervals. 

1,194,923.  Alternating  Current  Commu- 
tator Motor  :  E.  F.  W.  Alexanderson, 
Schenectady,  N.  Y.  App.  filed  Sept.  11, 
1914.  Has  particularly  desirable  torque 
characteristics. 

1,194,928.  Clock  Rewinding  Device;  C. 
Auer,  Fragaria,  Wash.  App.  filed  Dec. 
14,  1915.  Porter  for  moving  the  collar 
weight  forms  a  part  of  said  weight. 

1,194,931.  Signal  Box;  C.  E.  Avery,  Tren- 
ton, N.  J.  App.  filed  Feb.  3,  1915. 
Mechanical  construction  of  signaling 
mechanism. 

1,194,940.  Magnetic  Treatment  of  Metals  ; 
F.  L.  Bishop,  Pittsburgh,  Pa.  App.  filed 
Jan.  2,  1914.  Treats  metals  magnetic- 
ally while  heated  to  recalescence  point. 

1,194,957.  Insulator;  H.  H.  Cochrane, 
Butte,  Mont.  App.  filed  April  21,  1915. 
Built-up  construction  with  sealed-in  re- 
placable   fibrous   core. 

1,194,959.  Telephone  Instrument;  A.  L. 
Cotton,  Brunswick,  and  J.  S.  Wicking  of 
Oakleigh,  "Victoria,  Australia.  App.  filed 
May  10,  1915.  Can  be  locked  to  prevent 
the  sending  of  messages. 

1,194,970.  Automatic  Controlling  Sys- 
tem FOR  Electric  Generators  ;  A.  E. 
Doman,  Elbridge,  N.  Y.  App.  filed  Jan. 
11,  1911.  Particularly  for  automobiles 
and  the  like. 

1,194,981.     Electric   Railway   Signal; 
J.    Faubel    and    W.    Roach    of    Allianci 
Ohio.     App.  filed  June  25,  1915.     Operat 
by  flange  of  rail. 

1,195,003.  Cattle  Guard;  A.  Gwynn,  Lu' 
cerne,  Wyo.  App.  filed  Oct.  13,  1915. 
Includes  an  electric  horn  or  other  alarm. 

1,195,011.  Station  Indicator;  F.  Healy, 
Petrolia,  Ontario,  Canada.  App.  filed 
April  22,  1915.  Pushing  a  button  causes 
indication   of   next   station. 

1,195,032..      Portable    Electric    Lamp; 
W.  Lamb,  Lansing,  Mich.     App.  filed  Feb 
26,   1916.      Can  readily  be  made  of  wood. 

1,195,060.  Mail  Box  Axarm  ;  J.  G.  Menow 
and  H.  Meyer,  Santa  Rosa,  Cal.  App. 
filed  April  26,  1915.  Deposit  of  mail  in 
any  one  of  nested  mail  boxes  gives  signal. 

1,195,079.  Electrical  Connector  Clip; 
J.  G.  Peterson,  Jersey  City,  N.  J.  App. 
filed  May  6,  1914.  Spring  arms  with 
holes  which  can  be  brought  into  register. 
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The  Greater  Electrical  Industry 

OPPORTUNITY  is  written  in  no  larger  letters  than 
in  the  electrical  industry.  It  has  become  easy  to 
say  that  the  industry  has  been  woven  into  the  whole 
fabric  of  our  national  life.  Phrase-making  is  interest- 
ing, but  when  a  broad  census  of  the  industry  is  taken 
the  facts  themselves  supply  convincing  proof  for  the 
most  ardent  phrase-maker.  The  statistics  presented  in 
the  article  published  in  this  issue  on  "The  Mobilization 
of  the  Electrical  Industry,"  have  been  gathered  from 
many  sources.  In  some  cases  exact  figures  could  be 
obtained.  In  others  it  was  necessary  to  secure  esti- 
mates of  totals  from  men  well  qualified  to  guess  accu- 
rately. In  all  instances  the  estimated  totals  represent 
a  conservative  viewpoint,  and  any  individual  disagree- 
ment with  the  totals  would  probably  be  in  favor  of  even 
larger  figures.  This  peaceful  mobilization  of  the  in- 
dustry has  many  significant  aspects.  President  Wagner 
of  the  National  Electric  Light  Association  and  Howard 
E.  Coffin,  chairman  of  the  Committee  of  the  Naval  Con- 
siilting  Board,  call  attention  to  two.  The  figures  may 
be  interpreted  by  any  group — engineers,  manufacturers, 
central  stations  or  the  electrical  trade.  No  scientist  or 
engineer  can  look  upon  the  figures  without  feeling  the 
satisfaction  that  comes  from  seeing  the  wide-spreading 
branches  of  an  industry  that  has  its  roots  in  the  scien- 
tific and  technical.  Electrical  manufacturers,  who  think 
of  their  markets  as  this  one  group  or  that  one  group, 
will  discover  new  relations  between  buyers'  and  recom- 
menders'  products.  Men  in  the  electrical  trade — job- 
bers, dealers  and  contractors — can  measure  their  rela- 
tion to  the  industry  as  a  whole  in  new  terms,  and  appre- 
ciate the  significance  of  a  trade  movement,  such  as 
America's  Electrical  Week,  which  focusses  the  atten- 
tion of  the  industry  on  the  opportunities  for  getting 
more  business.  The  electrical  industry  has  been  writ- 
ten in  capitals  before.  The  figures  indicate  that  the 
Greater  Electrical  Industry  is  not  a  phrase  but  a  fact 
of  significance  to  every  man  in  it. 


An  Unparalleled  Act 

THAT  the  New  York  Edison  Company  rate  case  is 
to  be  reopened  surprises  students  of  regulation. 
Generally  it  was  believed  that  the  1915  order  of  the 
Public  Service  Commission  of  the  First  District  had 
settled  the  issue  for  three  years.  In  fact,  that  order 
plainly  states  that  the  maximum  rate  shall  be  8  cents 
per  kilowatt-hour  "for  a  period  of  three  years."  But 
the  mandate  which  the  commission  issued  at  that  time 
"shall  continue  in  force,"  it  is  stated,  "until  changed 
or  abrogated."     Therefore,  in  one  paragraph  the  com- 


mission appears  to  have  stipulated  a  rate  for  a  fixed 
period,  while  in  another  it  holds  out  the  possibility  of 
change  or  abrogation.  Either  the  commission  intended 
to  make  a  rate  binding  for  three  years  upon  both  it 
and  the  companies,  or  it  intended  to  leave  the  case  still 
open.  If  it  meant  to  enter  into  a  three-year  agreement, 
why  did  it  insert  the  clause  referring  to  change?  If 
the  purpose  was  to  leave  the  case  still  an  open  issue, 
why  should  the  impression  of  a  three-year  settlement 
be  given?  It  is  our  understanding  that  the  commission 
which  passed  the  order  believed  that  it  was  settling  the 
problem  for  three  years.  Now,  however,  a  commission 
which  contains  no  member  of  the  old  body  holds  that 
it  has  the  legal  right  to  reopen  the  case.  Whether  it 
has  the  moral  right  to  do  so  is  another  question  which, 
so  far  as  is  known,  has  not  been  raised.  Even  its  legal 
right  so  to  do  is  apparently  in  doubt.  If  the  commis- 
sion, without  regard  to  its  personnel  at  the  time,  made 
a  moral  contract  that  rates  should  be  undisturbed  for 
three  years,  that  contract  ought  to  be  met  in  all  its 
essentials  by  both  parties.  For  either  party  to  weaken 
the  contract  is  a  violation  of  the  fair  principles  under- 
lying regulation. 


Public  Lighting  on  a  Cost  Basis 

ELSEWHERE  in  this  issue  is  described  an  inter- 
esting form  of  street  lighting  contract  which  has 
been  applied  in  a  number  of  instances  in  Wisconsin, 
and  made  possible  by  an  amendment  to  the  Wisconsin 
statutes  of  last  year.  The  fundamental  purpose  of  the 
new  contract,  the  promising  features  of  it  which  have 
already  been  advocated  in  these  columns,  seems  to  be 
the  establishment  of  a  price  proportional  to  the  legiti- 
mate cost  of  service,  about  which  no  secret  is  made, 
together  with  suitable  provision  for  the  risks  contingent 
upon  the  termination  or  modification  of  the  contract, 
which,  in  its  length,  may  be  indeterminate.  In  the 
ordinary  regulation  of  prices  as  between  city  and  sup- 
ply company,  there  has  been  little  if  any  understanding 
regarding  what  shall  be  done  when  apparent  improve- 
ments in  the  art  come  along  which  render  the  old 
methods  obsolete,  or  so  far  from  representing  the  best 
practice  as  to  require  modification.  In  many  current 
contracts  a  somewhat  indefinite  provision  is  made  for 
this  possibility  by  a  clause  under  which,  in  case  of  the 
introduction  of  improved  illuminants,  a  change  shall 
be  made  under  some  specified  modification  of  price  or 
one  set  by  arbitration  under  the  new  conditions.  Fre- 
quently an  arbitrated  price  would  have  to  take  all  the 
depreciation  due  to  the  change  in  the  art  which  renders 
the  earlier  equipment  undesirable. 

The  sense  of  the  form  of  contract  here  suggested  is 
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that  tht  prict'  to  tht-  city  should  b«?  determined  by  the 
costs  of  service  reckoned  in  a  specified  way.  with  the 
city  furnishing  assurance  ajrainst  the  losses  due  to 
obsolescence  by  an  agreement  that  it  may  take  over 
the  plant  at  any  time  only  by  paying  the  difference 
between  the  initial  and  depreciated  values  at  that  par- 
ticular period.  In  case  of  change  in  illuminants  the 
variation  in  investments  and  operating  cost  can  be 
readily  taken  care  of  by  the  general  method  of  figuring 
the  operating  expense.  The  scheme  is  worth  studying 
in  detail,  because  it  has  the  advantage  of  putting  the 
whole  matter  on  a  most  explicit  business  basis.  It 
gives  the  operating  companies  security  against  loss 
from  unnecessary  changes  in  method.  Again,  it  pro- 
vides in  a  perfectly  definite  way  for  the  added  e.xpense 
of  underground  service,  which  is  always  perceptible 
and  sometimes  serious.  For  the  city  it  gives  assurance 
of  an  entirely  definite  cost  under  any  given  set  of 
conditions,  and  provides  also  for  one  factor  too  seldom 
considered  in  a  street  lighting  contract,  namely,  the 
lessened  costs  resulting  from  increasing  density  of 
service.  If  the  number  of  lamps  in  a  given  territory 
be  doubled  both  fLxed  charges  and  the  operating  ex- 
penses diminish.  Under  the  ordinary  form  of  contract 
the  city  which  thus  improves  its  lighting  gets  no  benefit 
from  it,  while  with  the  form  of  contract  under  consid- 
eration it  is  a  perfectly  easy  matter  to  make  a  period- 
ical readjustment  of  these  matters  to  the  benefit  of  both 
parties.  For  these  reasons  the  agreement  seems  to 
furnish  a  suitable  basis  for  an  equitable  arrangement 
between  municipalities  and  operating  companies,  giv- 
ing rather  small  opportunity  for  misunderstanding  and 
plenty  of  flexibility  for  the  successful  meeting  of  new 
conditions.  We  shall  await  with  interest  the  results 
of  the  experience  to  be  gained  in  Wisconsin  from  the 
application  of  so  promising  general  principles. 


The  Trend  of  Interior  Lighting 

AT  the  present  time  tendencies  in  the  lighting  of  in- 
teriors are  still  in  a  somewhat  formative  condition. 
This  class  of  lighting  has  been  profoundly  modified  by 
the  improvements  in  incandescent  lamps  and  the  prac- 
tical disappearance  of  the  arc  lamp.  Perhaps  the  great- 
est needs  at  present  are  to  be  found  in  the  evolution 
of  suitable  fixtures  that  shall  stand  as  the  embodiment  of 
modern  artistic  conceptions  in  illumination  rather  than 
being  merely  the  hand-me-downs  of  a  period  when 
candles  and  oil  lamps  were  the  only  agents  upon  which 
humanity  depended  for  light.  To  pass  thus  from  ideas 
derived  wholly  from  flame  illuminants  of  modest  candle- 
power  to  those  which  belong  essentially  to  our  present 
powerful  and  efficient  sources  is  no  easy  matter.  It  will 
take  the  combined  skill  of  the  artist  and  engineer  to 
bring  out  a  wholly  harmonious  and  ^satisfactorj'  result. 
Perhaps  the  main  point  worthy  of  consideration  is  the 
possibility  that  lies  in  the  judicious  use  of  color  now 
that  we  at  last  have  available  units  efficient  enough  to 
permit  of  sacrificing  theoretical  efficiency  somewhat  for 
beautv  and  effect. 


For  outdoor  work  Mr.  Ryan's  description  in  this  br- 
sue  of  the  new  San  Francisco  lighting  is  full  of  sv^- 
gestions.  Some  of  these  may  be  just  as  well  applied  to 
interior  illumination.  When  one  is  u-:'"r  "  i  '•--- 
interior  gas-ftUed  lamps  of  high  etficio 
afford  to  sacrifice  25  per  cent  of  the  light  if  he  is  chereiagr 
enabled  to  utilize  the  remainder  so  as  to  enhance  beaaty 
and  harmony  in  the  resulting  illumination.  When  illu- 
minating engineering  first  took  on  concrete  existence, 
hardly  more  than  a  decade  ago,  the  situation  was  such 
that  it  had  from  the  very  start  to  fight  inefficiency  and 
manifold  sins  against  the  human  eye.  To-day  t- 
uninstructed  instinctively  appreciate  the  fa£t  — ..,  .. 
lamp  which  glares  fuU  in  the  face  is  unpleasant,  and 
realize  fully  the  value  of  proper  diffusion  and  c  - 
tion.  The  long  campaign  of  education  has  n..  ..„. 
without  its  results.  To-day  it  is  the  duty  of  the  illrimi- 
uating  engineer  to  go  a  step  further,  since  efficiency  has 
been  already  won  by  improvements  in  the  sources  of 
light.  A  far  wider  field  now  lies  before  him  on  which 
the  sod  has  scarcely  yet  been  broken.  It  is  high  time 
that  he  should  avail  himself  of  his  opportunities. 


Pocket  Wireless  OLitfits 

AMONG  the  lesser  horrors  attributed  to,  the  gnak 
war  must  be  included  the  publicity  given  to  pseijido- 
inventors  whose  products  may  be  imagined  to  have  pos- 
sible military  application.  Doubtless  many  of  the  de- 
vices worked  out  by  these  untrained  inventors  are  in 
some  degree  applicable  to  the  services  for  which  they 
were  intended.  News  of  the  few  which  possess  startling 
merit  ultimately  reaches  the  ears  of  the  various  imperial 
commissions  or  other  bodies  which  have  the  power  and 
the  desire  to  investigate  and  utilize  the  inventions.  Bait 
the  wheat  of  valuable  plans  is  so  nearly  sniothered  by- 
numbers  of  chafflike  schemes  that  the  true  worth  of  the 
better  ideas  is  likely  to  be  overlooked.  This  is  aH  the 
more  probable  because  astounding  claims,  even  thougk 
untrue,  tend  to  overshadow  conservative  s'  -  of 

demonstrated  fact. 

In  the  past  few  years  a  dozen  or  two  ''inventors"  have 
put  together  compact  receivers  for  wireless  telegraphy, 
shown  that  by  their  use  they  could  receive  messages- 
from  powerful  stations  at  moderate  distances,  and  th«i» 
announced  loudly  that  they  had  prodi:  ■  - -'  —  V  wire- 
less systems  which  completely  elim  .•.11  srial 
structures,  bulky  instruments  and  whatnot!  The  ab- 
surdity of  such  contentions  as  based  upon  any  such  per- 
formance is  only  too  evident  to  the  technical  man;  ti» 
the  lay  mind,  however,  there  appears  always  to  be  some- 
thing particularly  appealing  in  the  alleged  solution  of  a 
great  problem  by  an  inventor  who  has  attended  only  the 
"school  of  experience."  It  seems  unnecessary  that  the 
curriculum  there  pursued  by  him  should  have  beea 
either  effective  or  extensive! 

Truly,  the  sensitive   and  selective  wireless 
which  is  small  and  light  enough  to  be  easily  : 
has  many  uses,  not  the  least  important  of  which  are  q» 
the  field  of  battle.     Similarly,   reception  of  messages- 
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:rom  consideraUe  «Hata«f«i«>  iqr  tiie  use  at  gnmod  wires 
uid  without  tan  aerial  masts  is  offten  advants^nNu. 
Both  of  these  possibilities  are  made  me  of  in  practical 
radio-td^rqihj,  and  have  been  atili»ed  for  manF  jeaxs. 
rhe  prtMiiietion  of  Tigorons  radiated  wawes  from  low 
mtenna  wires,  and  flie  design  of  powerfol  transmittii^ 
jippaiatm  of  so  little  bulk  and  weight  that  it  is  v&t  hard 
io  trattqMDit,  however,  are  TaaOf  different  problems, 
rhe  difficulties  of  pnwluring  the  ideal  aeroplane  motor 
are  comlnned  with  those  of  leading  large  cnrrents 
through  sligUt  condodboats  and  of  restraining  high  voit- 
Kges  with  flim^  insolation-  Oar  earnest,  reporters  of 
the  daily  press  would  do  wdD  to  somtimie  the  claims 
ryt  new  nrrantors  wiflioiit  losing  sight  of  the  eonaierva- 
tk»  of  energy. 


T 


A  New  Note  in  Street  Liglitiiig 

HE  destiiptifln  faj  Walter  D'Arcy  Ryan  of  the 
cfmamental  Mg**™g  system  now  being  installed  is 
San  Francisco  rimold  be  stodied  wildh  attention  by 
everyone  who  is  interested  in  civic  impnwemente- 
"White  Way^  lightii^  has  been  rather  a  fad  for  aevenl 
jrears,  and  many  eA^nnpieft  of  it  have  been  instalied, 
some  adndralile  and  oChers  altogefher  garish  and  bad. 
The  San  Francisco  program  for  ornamental  lighting 
varies  somewhat  radically  from  all  wfaidi  have  preceded 
it,  and  in  directioBs  which,  from  the  artistic  stand^MMnt, 
deserve  eommendation.  Three  things  are  coaspicnons 
in  the  new  installation-  First,  lOie  eoior  tone  is  a  golden 
glow  instead  of  the  somewhat  hard  white  nsnaDy  f oond. 
Second,  free  ose  is  made  of  arcs  in  groops  opon 
standards  instead  of  single  nnit^  placed  so  nmch  higher 
than  the  nsoal  boolevard  lamps  as  to  give  far  less 
^are  and  an  admiraUe  distribution  of  ilhrninaliun. 
Third,  street  railwagr  pides  have  been  freely  ntiBwd, 
thns  lessening  the  number  of  standards  in  fbe  street*, 
and  giving  detwatite  vaJne  to  the  suppuits  of  the 
tnAey  wircL  For  tihe  most  part  the  lamps  niifiaed  are 
flie  6j6  luminous  arcs  whidi  were  used  wifli  sadi  ad- 
miraUe effect  in  Kgfciipig  tiie  Panama-Flacifie  Inter- 
otioBal  Exposition.  These  units  are  iqion  tte  wlude 
poHsibly  the  most  satisfactory  as  legjidi  power  and 
cffidency  in  use  in  this  country,  and  their  I^rt^-^ving 
value  is  so  h^  that  tlie  colored  globes  can  be  vrafl 
afforded  in  the  interest  of  artistic  resuttsw 


The  street  railway  poles  under  the  new  scheme  are 
equipped  with  tops  for  three  ianq»  designed  bf  some 
of  the  artists  ulune  work  was  so  conspicuous  at  the 
Panama-Pacific  International  Exposition.  The  petes 
are  given  a  verde-antiqne  finish,  which  is  partimlarly 
weD  suited  to  the  golden  color  of  the  globes,  so  that 
the  genera]  effect  should  be  admiralile  both  by  daj  aad 
by  nigjit.  The  color  produced  by  using  the  faoninous 
arc  witih  the  new  glassware  is  a  mellow  vHutidi  tone, 
much  nearer  u^iite  than  tiiat  of  the  cudinary  inean- 
deseents  or  the  ydlow  flame  arcs  and  yet  ^ute  dis- 
tinct from  the  rather  hard  brSnianry  of  the  usual  uUte 
f^obes.  Elsevrfaere  in  the  city  special  fliree-lanv  stand- 
ards are  in  use  with  similar  eq^iipment.  and  in  certain 
places  fecial  three-lamp  standards  are  enqdoiyed,  carry- 
ing one  arc  and  two  200-watt  tungsten  lamps  with  fspt- 
cial  globe  matfinng  the  tone  of  the  are  fight  better 
than  would  be  feasible  under  ordinary  eiirunwi  antes 
Tins  combination  of  arcs  and  incandeseents  has  been 
frequent  in  f orragn  cities,  but  is  very  rare  in  tins 
country. 

In  apart  of  the  downtown  busineas  district,  in  which 
the  lighting  will  be  completed  piesentif,  another  ad- 
miralile change  has  been  made.  The  lamps  now  in- 
stalled are  the  very  ordinary  darters  of  imAude.weuiM. 
The  new  standards  wiD  be  quite  nmHar  to  thoue  abcadty 
noted,  eseept  tihat  they  cany  one  luminous  arc  in  its 
mellow-toned  globe  and  abo  two  lOIMvatt  gas-lilled 
lanqiK,  again  in  globes  of  golden  hue.  It  is 
mentioning  that  the  standards  Ime  as  eiteulieie 
faiglier  than  have  been  ordinarily  used  for 
lighting,  18uS  fl.  oier  all,  while  the  tinee  arc 
are  carried  to  tiie  height  of  about  32  tL 

In  the  dvic  center  tiie  same  general  iystem  of  l^ht- 
ing  is  carried  out«  but  witih  fiiv-lamp  ataadardi^  37  ft. 
o««r  afl,  fitted  a«ain  with  tibe  golden  gWxaL  It  is 
notewuitthf  that  it  has  not  yet  been  derided  whether 
the  6j6  ampL  magnetite  arcs  vriB  be  used  here  or  1500  cp. 
ineandeseentiv  ahuwii^  howdosdly  flw  higamd 
modem  incandeseents  are  r****g  ei«n  tibe  most 
ful  of  standard  ares.  AltogetiMr  tiK  San  Franciscan 
program  of  improved  Itgliliwg  is  tibe  most  novel  and 
striking  that  has  cfinae  to  our  notice;  and  dwuld  be 
carefully  studied  by  al  civic  authorities  wlm  are  eon- 
aideringthe  fnntaHaiion  of  fighting  sisleun  to  ^fneulffy 
as  wcH  as  to  iHuminate  pubBc 


N 


I  '  -: 

''orr.iri-  I— .-- 

^^?^«    1 

-jr     ^ 

ae 

«**«»     ^ 

■^     , 

- 

=J 


4.VJ 


ELECTRICAL    WORLD 


Vol.  G8,  No.  li> 


Chronicle  of  Events 
of  the  Industry  and 
of  Important  Move- 
ments  in   the  Field 


NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


PACIFIC  COAST  CONVENTIONS 

Annual  Meetings  of  Central  Station  Men  and  A.LE.E. 
tD  Be  Held  Next  Week  in  Seattle 

Both  the  Northwest  Electric  Light  &  Power  Associa- 
tion and  the  American  Institute  of  Electrical  Engi- 
neers will  hold  conventions  in  Seattle,  Wash.,  next  week. 
Institute  meetings  will  start  on  Tuesday  and  the  central 
.station  meetings  on  Wednesday,  both  conventions  to 
last  through  Saturday.  The  technical  program  of  the 
institute  convention  appeared  in  the  Electrical  World 
for  Aug.  12  on  page  309.  Following  is  the  program  as 
arranged  by  the  Northwest  association : 

Wednesday,  morning  session — Address  of  welcome 
by  Mayor  Hiram  C.  Gill,  to  which  President  E.  G. 
Robinson  will  respond;  reading  of  financial  report  and 
committee  report.  Afternoon  session  —  "Applica- 
tion of  Overhead  Line  Construction  Rules  of  the 
Public  Service  Commissions  of  the  Northwest,"  by  M. 
T.  Crawford,  Puget  Sound  Traction,  Light  &  Power 
Company,  Seattle;  "Adequate  Protection  Against  the 
Risks  of  Obsolescence  and  Inadequacy,"  by  Leslie 
Craven. 

Thursday,  morning  session — "The  Employee  as  an 
Educator  of  the  Public,"  by  Arthur  Gunn,  president 
Wenatchee  Valley  Gas  &  Electric  Company;  report  of 
public  policy  committee  by  Norwood  Brockett;  "Mer- 
chandising and  Operating  in  Small  Towns  and  Rural 
Communities,"  by  Lewis  A.  McArthur  of  the  Pacific 
Power  &  Light  Company,  Portland,  Ore.,  and  W.  F. 
Farquhar  of  the  Washington  Water  Power  Company  of 
Spokane,  Wash.  Afternoon  session — Report  of  electric 
range  committee  by  W.  R.  Putnam,  Salt  Lake  City, 
chairman.  Special  features  of  the  report  will  be  dis- 
cussed as  follows:  Advertising,  H.  J.  Gille,  Seattle; 
rates,  M.  C.  Osborn,  Spokane;  merchandising,  J.  F. 
Derge  and  S.  M.  Kennedy,  Los  Angeles;  water  heating, 
S.  V.  Walton,  San  Francisco,  and  A.  C.  McMicken, 
Portland. 

Friday,  morning  session — Round  table  conference  to 
be  conducted  by  E.  G.  Robinson,  president  of  the  asso- 
ciation. This  conference  covers  three  major  classifica- 
tions, and  pamphlets  containing  the  questions  under 
each  classification  have  been  printed  and  distributed. 
The  discussion  under  the  different  classifications  will 
be  conducted  as  follows :  Commercial,  M.  C.  Osborn, 
Spokane;  legal,  N.  W.  Brockett,  Seattle;  operation,  L. 
T.  Merwin,  Portland,  and  M.  T.  Crawford,  Seattle;  J. 
B.  Fisken,  Spokane;  J.  C.  Martin,  Portland,  and  Arthur 
Gunn,  Wenatchee.  Afternoon  session — "A  Greater 
Jovianism,"  by  Arthur  H.  Halloran,  editor  Journal  of 
Electricity ,  Power  and  Gas,  San  Francisco,  Cal. ; 
"Standardization,"  by  M.  D.  Cooper,  engineering  de- 
partment National  Lamp  Works,  General  Electric  Com- 
pany, Cleveland,  Ohio;  executive  session  and  election 
of  officers. 

Entertainment  Features 

A  joint  entertainment  program  has,  been  arranged  for 
both  conventions.  On  Thursday  afternoon  an  automo- 
iDile  ride  will  be  provided  for  the  ladies,  covering  some 
of  the  boulevards.  Thursday  evening  a  special  lecture 
at  the  Metropolitan  Theater  will  be  given  by  W.  D'A. 
Ryan,  chief  illuminating  engineer  General  Electric  Com- 
pany, on  the  illumination  of  the  Panama-Pacific  Inter- 


national Exposition.  This  lecture  will  be  preceded  with 
an  address  by  Dr.  Henry  Suzzalo,  president  of  the  Uni- 
versity of  Washington,  on  the  subject  of  "The  Engi- 
neer and  the  Public." 

The  annual  banquet  will  be  held  on  Friday  evening  at 
the  Rathskeller,  New  Washington  Hotel,  and  a  theater 
party  for  the  visiting  ladies  will  be  given  at  the  Or- 
pheum  Theater.  Saturday  will  be  devoted  to  a  trip 
around  Lake  Washington  on  the  steamer  Fortuna,  leav- 
ing Leschi  Park  in  the  morning  and  arriving  at  For- 
tuna Park  about  noon,  where  box  lunch  will  be  pro- 
vided, after  which  field  sports  and  dancing  will  be 
enjoyed. 


Entertainment  Features  of  I.  E.  S.  Convention 

A  feature  of  the  convention  of  the  Illuminating  Engi- 
neering Society,  to  be  held  in  Philadelphia  on  Sept. 
18-20,  will  be  the  entertainment  arranged  for  the  dele- 
gates and  visitors.  On  Monday  luncheon  will  be  served 
to  visiting  ladies  at  a  suburban  country  club  following 
an  automobile  tour  through  the  parkways  of  the  city. 
In  the  evening  following  a  reception  to  Dr.  C.  P.  Stein- 
metz  will  be  held  a  piano  recital  and  dance. 

On  Tuesday  afternoon  an  automobile  trip  for  the 
visiting  ladies  has  been  scheduled  through  suburban 
Philadelphia  to  Valley  Forge  National  Park.  Dinner 
will  be  served  at  the  Washington  Inn,  Valley  Forge. 
The  tenth  annual  banquet  of  the  society  will  be  held  on 
Tuesday  evening  in  the  Rose  Garden  of  the  Bellevue- 
Stratford. 


Ontario  Commission  to  Spend  $1,300,000 

The  Ontario  Hydro-Electric  Commission  is  spending 
$1,300,000  to  give  Toronto  and  other  Canadian  cities 
an  ample  supply  of  electric  energy.  A  block  of  25,000 
hp.  has  been  cut  off  the  amount  of  exported  energy,  and 
this  block  has  been  diverted  to  Ontario  consumers.  The 
commission  has  decided  to  double  its  plants  in  Toronto 
and  Dundas,  Ont.,  and  to  duplicate  the  transmission 
line  from  Dundas  to  Toronto.  Plans  and  specifications 
have  been  completed  and  the  purchase  of  the  right-of- 
way  is  now  being  proceeded  with.  The  Niagara  Falls, 
Ont.,  station  is  being  increased  to  handle  an  additional 
50,000  hp.  from  the  Canadian-Niagara  Power  Company. 
A  second  block  of  12,500  hp.  was  taken  over  from  this 
company  a  week  ago.  The  maximum  load  is  now  be- 
tween 115,000  and  120,000  hp.  Sir  Adam  Beck  expects 
that  the  Niagara  district  will  use  between  140,000  and 
150,000  hp.  before  Jan.  1,  1917. 

Another  important  announcement  made  by  the  com- 
mission is  that  it  has  decided  to  link  up  power  develop- 
ment plants  at  Eugenia  Falls,  Big  Chute,  Wasdells  and 
Swift  Current,  Ont.  This  will  necessitate  the  construc- 
tion of  41  miles  of  transmission  line,  and  will  make 
available  for  the  whole  district  of  Collingwood,  Barrie 
Beaverton  and  Owen  Sound  the  4000  hp.  now  being 
generated  at  the  Big  Chute  in  excess  of  the  require- 
ments of  Owen  Sound,  which  it  serves,  and  the  1000  hp. 
excess  from  Wasdells  over  the  requirements  of  Orillia. 
In  addition  to  this  the  northern  development  line  would 
be  only  6  miles  from  the  Niagara  power  transmission 
line  at  Mount  Forest,  Ont.  Sir  Adam  Beck  has  no  doubt 
that  the  two  systems  will  ultimately  be  connected.    Work 
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on  the  northern  scheme  will  be  started  immediately. 
The  commission  had  hoped  that  extensions  could  be 
postponed  until  normal  prices  for  copper,  aluminum  and 
other  materials  had  returned,  and  until  the  labor  mar- 
ket was  more  settled,  but  this,  however,  was  found  im- 
possible in  face  of  the  unexpectedly  rapid  growth  of  the 
demand  for  hydro-power. 

Regarding  recent  trouble  along  Niagara  transmission 
lines,  Sir  Adam  Beck  said  the  commission  has  inves- 
tigated complaints  and  has  come  to  the  conclusion  that 
lightning  was  responsible. 


A  Super-Efficiency  Carbon-Filament  Lamp 

The  Siemens  &  Halske  Company  of  Berlin,  Germany, 
has  had  assigned  to  it  a  patent.  No.  1,194,643,  which 
discloses  a  gas-filled  carbon-filament  lamp  with  mercury 
stated  to  have  a  watt-consumption  actually  less  than 
the  metal  filament  lamps.  The  inventors  are  Hans 
Kreusler,  Hans  Gerdien  and  Marcello  von  Pirani  of 
Berlin. 

It  is  well  known  that  the  metal  filaments  in  lamps 
operating  at  extra  high  temperature  are  much  softer 
than  carbon  filaments,  so  that  care  has  to  be  taken  in 
arranging  the  several  parts  of  the 
metal  filament  not  too  closely  to  each 
other  for  obtaining  the  most  favorable 
effect.  If,  however,  carbon  filaments 
are  to  be  similarly  employed  they  can 
be  so  disposed  that  comparatively  large 
and  "concentrated"  helices  are  formed. 
In  addition  to  this,  much  shorter  or 
essentially  thicker  and  stronger  filaments 
may  be  used  so  that  much  more  free- 
dom is  given  in  the  arrangement  of  the 
filament  as  well  as  in  choosing  voltages 
and  candlepowers.  With  carbon  fila- 
ments it  should,  therefore,  be  possible 
to  make  lamps  for  small  candlepowers 
at  the  ordinary  voltages  in  spite  of  a 
comparatively  high  current  load. 

The  bulb,  according  to  the  invention, 
is  preferably  filled  at  the  start  with  an 
indifferent  gas  such  as  nitrogen  or  ar- 
gon under  a  certain  pressure,  about  at- 
mospheric. As  soon  as  the  current  flows  through  the 
incandescent  filament,  mercury  vapor  forms  in  the  in- 
terior chamber,  due  to  the  introduction  of  mercury  to- 
gether with  the  gas.  The  original  gas  will  be  pushed 
entirely  or  partly  away  from  the  interior  chamber  to- 
ward the  exterior  space  of  the  bulb  and  the  pressure 
increased.  As  the  pressure  on  either  side  of  the  glass 
envelop  used  is  the  same,  the  latter  may  be  heated  up 
to  a  very  high  temperature  without  danger  of  explo- 
sion. The  outer  wall  of  the  bulb  will  remain  relatively 
cool,  and,  by  reason  of  this,  will  be  able  safely  to  with- 
stand the  comparatively  high  pressure  above  at- 
mospheric. The  envelop  may  consist  of  a  tube  which 
at  its  lower  end  is  closed  up  by  means  of  mercury  and 
is  separated  from  the  remaining  part  of  the  bulb. 

In  this  lamp  construction,  the  incandescent  body  is 
placed  relatively  close  to  the  exterior  wall  of  the  bulb, 
but  due  to  the  presence  of  the  mercury  between  the  wall 
of  the  bulb  and  the  incandescent  body  the  exterior  wall 
can  never  assume  too  high  a  temperature.  In  the  form 
shown  above  mercury  is  placed  at  the  bottom  of  the 
bulb  and  provides  a  closure  at  the  under  part  of  the  en- 
velop between  the  space  of  the  envelop  and  that  of  the 
glass  bulb.  In  this  construction  the  conductors  are  pro- 
longed downward  for  the  purpose  of  having  the  filament 
near  the  surface  of  the  mercury. 


INCANDESCENT 
LAMP 


Niagara  Falls  Flood-Lighted 

Paul  A.  Schoellkopf,  member  of  the  Niagara  Reser- 
vation Commission  and  chairman  of  the  Niagara  Falls 
(N.  Y.)  Citizens'  Committee,  which  was  instrumental 
in  bringing  about  the  permanent  illumination  of 
Niagara  Falls,  pressed  the  button  that  illuminated  the 
American  Falls  and  rapids  above  the  cataract  on  the 
night  of  Aug.  26.  Simple  ceremonies  accompanied  the 
turning  on  of  the  lights. 

A    considerably    smaller    flood-lighting    system    has 


NIAGARA    FALLS    UNDER    FLOOD    LIGHT 

been  in  effect  for  the  past  month,  and  the  demonstration 
proved  such  a  great  success  that  a  permanent  illumina- 
tion was  decided  upon  by  the  Niagara  Falls  Citizens' 
Committee.  The  city  appropriated  $25,000  to  flood-light 
the  cataract  and  rapids.  It  had  originally  planned  the 
purchase  of  the  large  reflectors  used  at  the  Panama- 
Pacific  exposition,  but  these  were  sold  to  the  Russian 
government. 

Five  batteries  and  a  total  of  100  lamps  are  used  in 
the  lighting  scheme,  known  as  the  Western-Davis  sys- 
tem. Battery  No.  1  is  at  the  mainland  end  of  the  Green 
Island  bridge  and  lights  the  rapids  for  a  mile  or  more 
above  the  bridge.  Battery  No.  2  is  at  the  opposite  side 
of  the  bridge  on  the  down-stream  side  and  illuminates 
the  rapids  between  the  bridge  and  the  cataract.  Bat- 
tery No.  3  is  beneath  Prospect  Point,  and  throws  its 
light  on  the  American  Falls.  There  are  twenty  lamps 
in  battery  No.  4,  also  on  the  lower  river  bank.  Battery 
No.  5,  the  most  powerful  of  the  series,  is  on  Luna  Point, 
and  the  thirty  lamps  in  this  reflector  throw  their  rays 
downward  on  the  American  and  Luna  Falls.  Efforts 
are  now  being  made  to  induce  officials  of  Niagara  Falls, 
Ont.,  to  flood-light  the  Canadian  Falls  and  the  Horse- 
shoe Falls. 
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MILWAUKEE  PLACES  ORDER  FOR 

STEEL  ARMORED  CABLE 

Nature    of    Specifications   and    Contracts    for    Street 

Lighting  Conductors  Reflect  Condition  of  Market— 

Prices  Increase  with  Length  of  DeHvery 

and  Quality 

The  specifications,  contracts  and  prices  involved  in 
the  purchase  by  the  city  of  Milwaukee  of  1,000,000  ft. 
of  steel-taped  cable  for  the  new  street  lighting  system, 
give  a  most  vivid  picture  of  the  difficulties  confronting 
the  purchaser  and  the  manufacturer  in  securing  ma- 
terials at  this  time.  Not  only  was  the  average  price 
paid  53  per  cent  higher  than  the  cost  of  the  same  cable 
for  the  demonstration  circuit  in  the  fall  of  1915,  but  it 
was  necessary  for  the  city  to  contract  with  four  dif- 
ferent manufacturers  for  practically  all  that  could  be 
secured  from  each,  in  order  to  complete  its  require- 
ments. The  manufacturers  are  unable  to  make  deliv- 
eries, principally  on  account  of  their  inability  to  get  the 
steel  for  armoring  the  cables,  of  which  two  wrappings 
are  required  by  the  Milwaukee  specifications,  and  in  at 
least  one  instance  there  are  machines  standing  idle  with 
a  factory  full  of  orders  waiting  for  steel. 

Having  in  mind  the  conditions  of  the  market,  the 
consulting  engineer  for  the  city  made  out  the  specifica- 
tions for  quantities  and  deliveries  of  cable  in  a  way  to 
give  many  manufacturers  a  chance  to  bid  on  the  order. 
Had  the  specifications  been  issued  in  the  usual  way  for 
the  total  quantity,  it  was  felt  there  probably  would  not 
have  been  a  single  bid  on  them,  and  as  it  was,  bids  were 
received  from  only  five  manufacturers.  The  quantities 
of  single  conductor  steel-taped  cable  were  divided  into 
lots  of  from  10,000  ft.  up  to  400,000  ft.  for  delivery 
ranging  from  fifteen  days  to  165  days,  thus  giving  the 
manufacturers  a  chance  to  bid  on  any  or  all  items,  or  on 
whatever  amount  of  added  business  they  could  handle 
at  the  delivery  they  could  make,  within  certain  limits. 
The  low  bidder  on  each  item,  of  course,  secured  the 
contract,  but  in  several  instances  the  contracts  were 
accepted  contingent  upon  the  delivery  of  steel  to  the 
cable  manufacturers. 

In  addition  to  the  1,700,000  ft.  of  single-conductor, 
steel-taped  cable  called  for  by  the  specifications,  there 
was  also  covered  53,000  ft.  of  steel-taped,  two  and  three- 
conductor  cable,  110,000  ft.  of  lead-covered  cable  and 
30,000  ft.  of  cotton-covered  cable,  making  the  total  cable 
called  for  1,893,000  ft.  Of  this,  contracts  were  let  for 
900,000  ft.  of  the  first-class,  53,000  ft.  of  the  second- 
class,  60,000  ft.  of  the  third,  and  10,000  ft.  of  the  cotton- 
covered  cable,  making  the  total  purchase  1,023,000  ft. 
Awards  were  made  as  follows: 

To  Julius  Andrae  &  Sons  Company,  Milwaukee,  agents 
of  the  Safety  Insulated  Wire  &  Cable  Company,  for 
600,000  ft.  of  single-conductor  No.  8,  $119,240;  to  the 
American  Steel  &  Wire  Company  for  200,000  ft.  of 
single  conductor  No.  8,  22,000  ft.  of  two-conductor  No. 
8,  25,000  ft.  of  two-conductor  No.  4,  2000  ft.  of  three- 
conductor  No.  8  and  4000  ft.  of  three-conductor  No.  4, 
$43,230;  to  the  Boggis-Dietz  Electric  Company,  Mil- 
waukee, agents  of  the  Simplex  Wire  &  Cable  Company, 
for  1000  feet  of  single-conductor  No.  8,  $17,600;  to  the 
Hazard  Manufacturing  Company  for  50,000  ft.  two-con- 
ductor No.  8,  10,000  ft.  two-conductor  No.  4  and  10,000 
ft.  three-conductor  No.  4,  $10,284.  One  company  could 
furnish  200,000  additional  feet  of  steel-taped  cable  for 
a  price  within  2  cents  of  the  low  figoire,  but  not  within 
the  longest  time  allo\v?i^  in  the  specifications;  and  in 
order  to  secure  this  cable  legally,  a  second  set  of  speci- 
fications were  sent  to  all  the  manufacturers  with  a 
delivery  clause  of  165  days  to  225  days  maximum,  with 
the  anticipation,  of  course,  that  there  will  be  only  the 


one  bidder,  as  the  others  took  all  they  could  handle  in 
the  first  place. 

The  low-bid  figures  on  the  steel-taped  cable  at  which 
purchases  were  made  ran  from  14.5  cents  a  foot  for 
200,000  ft.  of  single-conductor  No.  8  cable,  165  days' 
delivery,  to  20.42  cents,  with  a  high  bid  of  20.75  cents 
for  400,000  ft.  where  delivery  was  required  within  120 
days.  The  average  cost  including  the  200,000  ft.  to  be 
purchased  on  the  new  specifications  at  16.5  cents  for 
later  delivery  is  18.08  cents  per  foot.  The  bid  on 
200,000  ft.  of  No.  8  single-conductor  for  ninety  days 
shipment  was  19.88  cents,  while  bids  for  an  equal 
amount,  but  for  105-day  and  120-day  delivery,  was 
20.42  cents.  On  these  four  items  there  was  only  one 
bidder,  which  was  the  same  company  in  each  instance. 
Likewise,  another  of  the  bidders  quoted  14.5  cents  for 
200,000  ft.  of  single-conductor  No.  8  in  165  days,  and 
16.5  cents  for  200,000  ft.  for  165  to  225-day  delivery, 
which  last  will  be  a  continuation  of  the  same  run  of 
cable  through  the  factory. 

Here  there  is  a  most  unusual  condition  of  higher 
prices  for  later  delivery  and  for  larger  quantities — the 
reverse  of  the  usual  market,  both  in  respect  to  time  and 
quantity.  It  points  out  the  means  resorted  to  by  the 
manufacturer  to  protect  himself  against  the  uncertain- 
ties of  the  future.  There  were  said  to  be  no  prospects 
for  better  prices,  and  indications  are  that  conditions 
will  be  worse  next  year,  especially  in  the  face  of  a  de- 
mand in  Chicago  alone  for  several  million  feet  of  steel- 
taped  cable. 


STEINMETZ  ON  CO-OPERATION 

He   Points   Out   Wherein  the   Municipality  and  the 

Central  Station  Have  Been  Remiss  in 

Not  Agreeing 

In  his  vice-presidential  address  before  the  Interna- 
tional Association  of  Municipal  Electricians  last  week 
in  Baltimore,  the  Baltimore  Section  of  the  National  Elec- 
tric Light  Association  also  being  present.  Dr.  C.  P. 
Steinmetz  outlined  the  benefits  and  the  requisites  of  co- 
operation. In  its  larger  aspects  he  traced  the  influence 
of  co-operation  and  the  lack  of  it  on  the  nations  of 
Europe,  and  the  passing  of  competition  and  individual- 
ism for  co-operative  industrial  organization. 

Applying  the  subject  to  the  electrical  industry  Dr. 
Steinmetz  said:  "Looking  at  the  subject  of  co-operation, 
what  we  have  to  realize  first  is  that  co-operation  implies 
two  groups,  two  people,  two  organizations  which  par- 
ticipate. There  can  be  no  co-operation,  for  instance, 
where  a  municipality  makes  a  law  that  within  a  year 
all  wires  must  be  put  under  ground,  and  then  com- 
plains that  the  public  utility  corporation  objects  there- 
to and  does  not  show  proper  co-operative  spirit.  There 
is  no  co-operation  where  one  side  makes  a  rule,  law  or 
proposition  and  expects  the  other  side  to  submit,  as, 
for  instance,  where  the  public  utility  corporation  makes 
a  proposition,  'We  will  charge  you  so  much,  now  take 
it  or  leave  it.'  Co-operation  implies  coming  together, 
both  sides  discussing  the  subject  and  coming  to  an 
agreement  which  is  fair  to  both.  This  is  not  always 
realized. 

"We  are  very  much  inclined  to  talk  favorably  of  co- 
operation, but  co-operation  on  our  part  consists  in  al- 
ways asking  the  other  side  to  accept  our  proposition. 
That  is  not  co-operation.  Let  us  realize  when  we  begin 
to  discuss  co-operation  that  it  means  considering  both 
sides  and  their  views,  to  come  together  to  an  agree- 
ment. Another  thing  which  we  have  to  realize  is  that 
in  attempting  co-operation  we  must  start  from  the 
premises  that  the  other  side  is  just  as  fair  and  honest 
as    our    side.      If   we    begin    by    saying,    'Oh,   yes,    the 
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public  utility  corporation  would  be  glad  to  co-operate 
with  the  municipality,  if  only  we  could  get  the  political 
officials  of  the  municipality  to  be  fair  with  us' ;  or,  if 
we  are  the  municipality  and  say,  'We  would  be  glad  to 
co-operate  with  the  public  utility  corporation  if  we 
could  get  them  to  be  fair  with  the  municipality.'  As 
soon  as  we  take  this  stand,  the  chance  for  co-operation 
is  gone,  as  we  claim,  that  we  are  the  fair  one  and  the 
other  side  is  not  fair.     That  is  not  co-operation. 

Educating  the  Municipality 

"In  regard  to  co-operation  we  must  consider  that  the 
other  side  is  just  as  honest  and  well-meaning  as  we 
are.  They  may  be  mistaken  or  they  may  be  right.  If 
we  are  right,  then  it  is  up  to  us  to  show  them  that  the 
others  are  mistaken,  by  educating  them,  explaining  the 
things  to  them,  just  as  we  do  when  we  go  out  to  a 
prospective  customer  and  want  to  get  him  interested 
in  not  installing  an  isolated  plant  but  to  take  central 
station  service.  We  are  not  going  to  tell  the  pros- 
pective customer  that  he  is  a  fool,  and  that  the  central 
station  service  is  better,  but  we  will  carefully  look  at 
his  view  and  see  what  he  has  to  say  and  try  to  convert 
him  if  it  is  possible.  The  same  thing  applies  to  the 
dealings  between  industrial  and  municipal  corporations. 
It  means  then  that  the  beginning  of  co-operation  is 
mutual  education;  it  means  open  explanation  of  what 
we  are  driving  at,  what  is  our  view,  and  what  is  the 
result  to  the  other  side.  Unfortunately  very  little  of 
that  has  been  done.  In  reference  to  this,  let  us  con- 
sider one  feature  as  an  instance:  the  cost  of  electric 
power. 

Load  Factor  and  Rates 

"There  are  very  few  people  of  the  public  at  large,  or 
in  a  municipality,  who  have  any  clear  understanding 
how  from  the  same  central  station  the  cost  of  electric 
power  may  vary  over  an  enormous  range.  As  an  in- 
stance, a  municipality  buys  electric  power  from  the 
public  utility  corporation  to  drive  the  city  pumping 
plant  at  materially  less  than  1  cent  per  kilowatt-hour. 
But  this  power  is  in  large  bulk,  twenty-four  hours  a 
day,  with  a  shutdown  for  a  couple  of  hours  during  the 
peak  load,  and  is  taken  directly  from  the  long  distance 
transmission  line.  At  the  same  time  the  same  com- 
pany supplies  the  same  municipality  with  power  for 
lighting  the  city  hall  at  something  like  10  cents  per 
kilowatt-hour. 

"I  am  certain  that  at  the  rate  of  10  cents  per  kilo- 
watt-hour for  lighting  the  city  hall,  the  illuminating 
company  is  losing,  that  the  power  costs  the  company 
more  than  10  cents  a  kilowatt-hour,  due  to  the  very 
poor  load  factor  of  that  service.  But  it  is  not  losing 
at  less  than  1  cent  per  kilowatt-hour  for  the  pumping 
plant.  Here  you  see  power  sold  from  the  same  system 
to  the  same  customer  in  one  case  at  less  than  1  cent 
and  in  the  other  case  at  10  cents,  and  the  higher  rate 
may  be  a  losing  rate  and  the  lower  rate  is  not  a  losing 
rate.  The  cost  of  electric  power,  and  thus  the  question, 
What  is  a  fair  price?  considering  as  a  fair  price  the 
cost  of  production  plus  a  reasonable  profit,  is  not  gen- 
erally understood. 

"But  now  let  us  ask  how  much  work  has  been  done, 
how  many  efforts  have  been  made  by  the  public  utility 
corporations  and  their  engineers  to  educate  the  people 
so  that  they  will  understand  why  it  is  that  at  the  end 
of  a  distribution  system,  with  a  very  poor  load  factor, 
supplying  a  large  number  of  lamps  lit  up  only  a  few 
hours  every  two  weeks  the  cost  of  the  power  is  very 
many  times  greater  than  for  an  off-peak  heavy  load 
directly  from  the  station  bus.  But  this  is  of  essential 
importance  for  everybody  to  know  to  bring  about  the 
understanding  of  the  relations  between  the  power  gen- 


erating company  and  the  power  users.  But  practically 
no  educational  work  has  been  done  to  explain  the  mat- 
ter. This  is  what  I  mean:  To  begin  co-operation  we 
have  to  explain  each  other's  attitude  and  listen  to  each 
other's  explanation. 

The  Utility  and  the  Community 

"We  must  realize  that  the  two  organizations  which 
have  to  deal  with  each  ocher,  the  public  utility  cor- 
poration and  the  municipal  corporation,  city  or  mu- 
nicipality, are  essentially  dependent  upon  each  other; 
while  their  interests  in  some  respects  may  be  antagon- 
istic, they  are  no  more  antagonistic  than  are  the  inter- 
ests of  any  other  two  corporations  of  producer  and  of 
customer. 

"We  all  realize  that  while  a  public  utility  company 
may  be  a  private  corporation,  it  is  not  entirely  private 
because  it  can  carry  out  its  function  of  supplying 
electric  power  only  by  using  public  property,  the  streets 
of  the  city.  This  gives  the  municipal  corporation  a 
certain  controlling  right,  the  right  of  controlling  the 
municipal  property  in  its  use  by  the  private  corpora- 
tion, and  thereby  makes  the  private  corporation  de- 
pendent upon  the  municipality.  At  the  same  time  we 
must  also  realize  that  the  private  utility  corporation 
is  a  part  of  the  municipality  and  its  failure  is  a  mu- 
nicipal loss.  We  may  find  that  the  municipality  is  dis- 
satisfied with  the  rates  made  by  the  public  utility  cor- 
poration. Well  and  good.  Now,  what  can  be  done? 
The  dissatisfaction  may  or  may  not  be  justified.  We 
can  build  a  municipal  plant.  But  what  then?  Sup- 
pose the  municipal  plant  is  successful.  Suppose  we  can 
supply  from  a  municipal  plant  electric  power  some- 
what cheaper  to  the  consumers,  to  the  customers,  than 
from  the  existing  private  corporations;  nevertheless, 
there  is  an  economic  loss  to  the  municipality  because 
it  has  destroyed  industrial  values;  the  value  of  the  in- 
dustrial corporation  which  is  also  a  part  of  the  mu- 
nicipality. Suppose,  however,  the  municipal  plant  is  a 
failure.  Who  pays  for  the  loss?  The  municipality,  the 
taxpayers,  and  the  industrial  corporation  is  a  large 
taxpayer,  and  it  also  pays  a  part  of  the  loss  incurred  by 
reason  of  the  failure  of  the  municipal  plant.  So  you 
see  the  interests  of  the  two  are  so  closely  related  that 
the  only  way  that  should  be  attempted  to  obviate  the 
difficulty  is  by  reasonable  mutual  understanding,  and 
such  reasonable  mutual  understanding  must  be  based 
on  fair  dealing  in  understanding  each  other's  position 
and  in  explaining  each  other's  position,  and  that  is 
where  the  great  mistake  has  been  made. 

"Public  utility  corporations,  especially  smaller  ones, 
in  dealing  with  large  customers  and  private  customers 
go  to  any  length  in  explaining  the  service  rules,  ex- 
plaining why  isolated  plants  should  not  be  built,  why 
central  station  service  is  more  satisfactory.  But  when 
they  are  dealing  with  municipalities,  they  have  alto- 
gether too  often  taken  the  stand,  'We  make  a  proposi- 
tion, take  it  or  leave  it,'  counting  on  the  fact  that  the 
municipality  has  to  take  it.  On  the  other  hand,  the  mu- 
nicipalities altogether  too  often  have  considered  pub- 
lic utility  corporations  as  a  good  field  to  legislate  against 
and  get  public  approval  by  kicking  the  corporation. 
Now,  both  of  those  propositions  are  uneconomical. 

Basis  for  Understanding 

"The  suggestion  which  I  should  wish  to  make  is  that 
we  should  endeavor  to  educate  each  other,  to  explain 
each  other's  viewpoint,  because,  as  a  rule,  I  find  that 
where  you  disagree  with  somebody,  if  you  can  fairly 
explain  your  viewpoint  and  your  reasons  for  it,  and 
can  have  him  fairly  explain  his  viewpoint  and  the  rea- 
sons for  it,  and  listen  to  them  with  an  open  mind,  while 
you  may  not  exactly  come  to  the  same  conclusion,  you 
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can,  in  nine  cases  out  ol"  ten,  come  to  an  agreement. 
But  you  cannot  do  so  if  each  one  stands  pat  and  refuses 
to  make  any  modification  or  explanation  or  anything 
else.  When  you  come  to  think  of  it,  the  municipal 
power  demand  from  a  public  utility  corporation  is  very 
similar  to  that  of  an  isolated  plant,  and  the  attitude 
toward  the  municipality  as  a  consumer  should  be  mod- 
eled according  to  the  attitude  toward  an  isolated  plant 
or  an  attempt  to  consider  the  advisibility  of  an  isolated 
plant. 

"When  a  big  hotel  is  built  or  a  big  office  building, 
the  builder  and  manager  thinks  about  the  power  propo- 
sition, and  naturally  his  first  idea  is  to  put  in  an 
isolated  plant,  because  he  figures  that  he  can  produce 
his  electric  power  cheaper  than  he  can  buy  it  from  a 
central  service  station.  Here  is  where  the  station  man 
has  to  come  in  and  explain  why  it  is  more  economical 
to  get  central  station  service.  The  same  attitude  should 
be  used  in  relation  to  the  municipality.  The  same  prin- 
ciple applies  where  a  big  factory  considers  the  question 
of  having  its  own  electric  plant  or  the  alternative  of 
having  a  central  station  service.  In  most  cases  prob- 
ably when  the  problem  arises,  and  a  new  factory  is 
built,  its  management  does  not  consider  at  all  the  ad- 
visability of  having  central  station  service.  It  is  up 
to  the  central  station  to  explain  and  get  the  prospective 
customer  to  consider  the  possibility  that  perhaps  he 
can  buy  more  economically  than  he  can  produce  power. 

"We  know  that  there  are  big,  modern  railway  power 
stations  standing  idle  because  it  does  not  pay  to  run 
them,  but  it  is  more  economical  to  buy  the  power  from 
a  central  station.  This  is  not  obvious  on  the  surface. 
It  was  not  plain,  but  it  meant  a  great  deal  of  educa- 
tion to  explain  it  and  show  it  and  prove  it.  Now,  that 
explanation  and  education  is  the  foundation  of  getting 
together.  Very  little  has  been  done  in  the  matter  of  the 
relations  between  the  utility  company  and  the  munici- 
pality. There  is  where  the  beginning  must  be  made  to 
bring  about  closer  co-operation,  such  co-operation  as 
will  be  necessary  in  years  to  come,  if  we,  as  a  nation, 
desire  to  keep  our  standing  against  a  reconstructed  co- 
operative  Europe." 


BALTIMORE  CONSOLIDATED 

GAS  &  ELECTRIC  REPORT 

Company  Shows  Gross  Income  of  $7,431,769  for  Year 
Ended  June  30,   1916 — Electric  Sale 
Increase  17.6  Per  Cent 

Showing  the  best  year  in  the  history  of  the  company, 
the  annual  report  of  the  Consolidated  Gas,  Electric 
Light  &  Power  Company  of  Baltimore,  Md.,  has  just 
been  issued  covering  operations  for  the  fiscal  year  ended 
June  30  last.  Every  phase  of  the  company's  activities 
during  the  twelve  months  is  discussed  at  length  by 
President  Herbert  A.  Wagner. 

Gross  income  shows  an  increase  over  the  previous  fis- 
cal year  of  $642,366.94  or  9.5  per  cent,  and  the  net 
earnings  an  increase  of  $370,873.71  or  11.5  per  cent. 
On  a  striclly  comparable  basis,  eliminating  the  reserve 
called  upon  last  year  for  new  business  expenses,  the 
net  earnings  show  an  increase  of  $495,874  or  16  per 
cent. 

Gross  income  from  electric  sales  increased  $580,- 
466.45,  or  17.6  per  cent,  and  the  gross  income  from  gas 
sales  increased  $84,955.14,  or  2.5  per, cent.  These  gas 
figures,  however,  do  not  indicate  the  real  increase  in 
gas  output,  owing  to  a  reduction  in  gas  rates. 

The  continual  growth  and  development  of  the  city  and 
its  surrounding  territory,  and  also  of  the  large  indus- 
trial fields  supplied  by  the  company  and  the  consequent 
increase  in  the  use  of  both  gas  and  electricity,  required 


expenditures  during  the  year  for  extensions,  improve- 
ments and  betterments  of  the  company's  properties  and 
plants,  completed  and  in  the  course  of  completion,  as 
follows:  Gas  properties,  $515,864.96;  electric  proper- 
ties, $882,711.21;  total,  $1,398,576.17. 

The  growth   in   electric  earnings  and  output   of  the 
company  is  shown  in  the  following  comparison: 


GrosH  iiifonie  from 

sale  of  electricity.  $3, 881, 665. 9« 
lOlectricity        sold, 

kilowatt-hours. .  .  183,475.608.0 
Cu.stomers    43,527 


1915 
$3,301,199.51 


I'er 
Increase        Cent 

$580,466.45      17.0 


126,933,209.4      56,542,398.6 
38,419  5,108 


44.6 
13.3 


During  the  year  the  company  has  contracted  for  and 
is  now  completing  the  installation  of  a  steam  turbine 
and  generator  with  a  capacity  of  20,000  kw.  as  an  ad- 


UIAGRAM    SHOWING  OUTPUT,   CONNECTED   LOAD  AND   METERS 
INSTALLED 

dition  to  its  steam  generating  station.  Substantial  in- 
creases in  sub-station  capacity  and  in  transmission  and 
distribution  lines  have  been  made  to  serve  the  increas- 
ing demand  for  power  and  light.  Approximately  112 
miles  of  cable  were  added  to  the  underground  transmis- 
sion and  distribution  system. 

The  total  output  of  electricity  for  the  year  was  210,- 
211,278  kw.-hr.  Of  this  amount  there  was  purchased 
from  the  Pennsylvania  Water  &  Power  Company,  sup- 
plied by  its  hydroelectric  plant,  193,428,100  kw.-hr., 
representing  92  per  cent  of  the  Consolidated  company's 
total  output. 

The  plan  inaugurated  last  year  to  mutualize  the  inter- 
ests of  the  company  and  its  consumers  through  the  sale 
of  common  stock,  on  deferred  payments  of  $4  per  share 
per  month,  is  still  effective,  and  the  results  are  satis- 
factory. On  June  30,  1916,  1257  consumers  were  pur- 
chasing 6363  shares,  the  aggregate  purchase  price  be- 
ing $686,774.  The  initial  subscribers  under  this  plan 
will  have  paid  for  their  stock  in  full  in  July  of  next 
year,  at  which  time  full-paid  certificates  will  be  deliv- 
ered; meanwhile,  as  payments  continue,  interest  is  al- 
lowed at  the  rate  of  6  per  cent  per  annum,  compounded 
quarterly. 

A  comparative  statement  of  income  and  expenses  for 
1916-1915  follows: 

Fiscal  Year         Fiscal  Year 
Ended  Ended 

June  30, 1916     June  30, 1915 

Gross     income $7,431,768.81        $6,789,401.87 

Operating  expenses  and   taxes 3,848,076.37    (a)  3,576,583.14 


Net    earnings $3,583,692.44        $3,212,818.73 

Fixed   charges 1,580,057.77  1,640,361.31 

$1,572,«7.42 
1.064,628.89 


Net    income $2,003,634.67 

Dividends  paid   and   payable 1,131,803.49 

Surplus     $871,831.18 

Reserve      for 

depreciation, 

amortization.        1916  1915 

etc $550,000.00    $460,000.00 

Reserve      for 

con  t  i  ngen- 

cies     134,541.82        47.828.53 

Charged     off 

to  bond   dis- 
count          90,000.00        


$507,828.53 


r4,541.82 


i07,828.53 


Net     surplus. 


$97,289.36 


(n)  Does  not  include  New  Business  Expenses  and  Extraor- 
dinary Evpenses,  amounting  to  $125,000  for  1915,  charged  to 
"Si)ecial  Reserve  for  New  Business  Campaign  and  Extraordinary 
l<;xpenses." 
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Downtow^n  Lighting  System  for  San  Francisco 

'ombination  of  Trolley   Poles  and  Lighting  Standards  of  Dignified  Artistic  Designs  on 
Market  Street — Flood  Lighting  of  Building  Facades  and  Use  of 
Toned  Glassware  Results  in  Distinctive  Lighting 
By  Walter  D'Arcy  Ryan 


THE  local  effect  of  the  Panama-Pacific  Interna- 
tional Exposition  lighting  has  resulted  in  a  de- 
termination on  the  part  of  the  people  of  San 
''rancisco  to  perpetuate  the  illumination  in  so  far  as 
possible  by  lighting  the  main  business  streets  of  the 
ity,  largely  by  the  use  of  the  high-current  luminous 
,rc  lamps  which  were  used  extensively  for  fagade  and 
.venue  lighting  at  the  exposition. 
The  new  lighting  system  for  San  Francisco  is  divided 


into   three  groups,   according  to  the  type  of  standard 
employed : 

1.  Market  Street  and  the  Ferry  Plaza. 

2.  Downtown  retail  business  district  and  New  Mont- 
gomery Street. 

3.  Union  Square  and  the  civic  center. 

The  inauguration  of  the  lighting  of  the  first  group, 
to  be  designated  the  "Path  of  Gold,"  will  be  celebrated 
by  an  illumination  carnival  on  Sept.  20  and  21.     The 


TYPICAL   FORMS  OF   ORNAMENTAL   LIGHTING   STANDARDS   ADOPTED    IN    SAN   FRANCISCO   SINCE   THE   EXPOSITION 

Shown  at  the  left  is  a  5-iamp  post  which  has  been  adopted  for  the  Civic  Center  and  Union  Square  and  will  carry  either  luminous 
re  or  Mazda  C  lamps.  In  the  street  view,  which  was  taken  on  Market  Street  looking  toward  Ferry  Plaza,  may  be  seen  a  3-lamp 
iiminous  arc  standard  which  represents  the  first  new  type  erected.  At  the  right  is  a  3-lamp  standard  intended  for  the  downtown  busi- 
ess  triangle  section  and  New  Montgomery  Street,  which  will  carry  one  luminous  arc  and  two  Mazda  C  lamps. 
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<'it.\-  ol'  Sail  Fianeisco  is  preparing  iiiuisiial  decorations 
for  the  streets,  building  fronts  and  show  windows,  and 
many  novel  features  to  entertain  the  thousands  of  vis- 
itors during  the  celebration,  which  will  be  of  the  Mardi 
Gras  order.  The  principal  features  will  be  the  lighting 
of  Market  Street,  the  Ferry  Plaza  and  New  Mont- 
gomery Street,  the  illumination  of  the  Ferry  Tower  and 
new  (Mty  Hall,  an  illumination  parade  with  floats  depict- 
ing the  history  of  lighting  from  the  cave  days  to  the 
present  time,  dancing  and  general  carnival  in  the  street, 
the  firing  of  time  flares  for  the  taking  of  moving  pic- 
tures, a  special  fireworks  display,  an  illuminated  aero- 
plane flight,  an  illumination  ball  at  the  Civic  Audi- 
torium and  a  fashion  show. 

Lighting  of  Market  Street  and  Ferry  Plaza 

The  initial  Market  Street  installation  extends  from 
the   Ferry   Building   to   Seventh   Street,   a   distance   of 
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ARRANGEMENT     OF     LAMP     STANDARDS     PROPOSED     FOR     CIVIC 
CENTER   PICTURED    IN    HEADPIECE 

approximately  IV2  miles,  including  the  Ferry  Plaza  of 
the  Embarcadero. 

The  system  which  is  being  replaced  consisted  of 
one  direct-current  inclosed  arc  lamp  on  the  top  of  iron 
trolley  poles.  These  poles  were  designed  by  Willis  Polk, 
chairman  of  the  architectural  commission  of  the  Pan- 
ama-Pacific International  Exposition,  and  modeled  by 
Arthur  Putnam,  a  sculptor  of  international  fame.  It 
was  decided  to  utilize  these  poles  with  a  tri-unit  top, 
which  has  also  been  designed  by  Willis  Polk,  and  mod- 
eled by  Leo  Lentelli,  one  of  the  noted  sculptors  of  the 
exposition.  There  are  143  poles  now  being  converted. 
The  over-all  dimension  of  the  new  standard  is  32  ft. 
and  the  average  distance  between  poles  110  ft.  Each 
of  these  is  surmounted  by  three  General  Electric  orna- 
mental luminous  arc  lamps,  which  were  taken  from  the 
exposition  and  modified  by  the  addition  of  a  new  sec- 
tional globe  with  special  "San  Francisco  Gold  Carrara" 
glassware.  These  lamps  are  grouped  in  the  form  of  a 
triangle,  with  its  plane  transverse  to  the  street.  The 
poles  are  being  painted  in  imitation  bronze,  with  a 
strong  Verd-antique  finish,  which  blends  happily  with 
the  golden  color  of  the  glassware.  The  general  effect  is 
very  pleasing  and  will  add  materially  to  the  dignified 
appearance  of  the  street  by  day  as  well  as  by  night. 

The  glassware  was  made  by  the  Gleason-Tiebout 
Company  in  collaboration  with  the  writer,  and  is  very 
much  less  insistent  than  the  ordinary  white  or  opal 
glassware  commonly  used.  The  absorption  is  prac- 
tically the  same  as  white  Carrara  of  the  same  diffusing 
quality. 

It  was  decided  to  depart  from  the  usual  title  "White 
Way"  and  call  this  installation  "Path  of  Gold,"  more 
on  account  of  the  day  appearance.     The  effect  of  the 


light  by  night  will  be  a  warm  white  and  far  removed 
from  the  broken  red-yellow  color  of  the  flame  arc.  It 
will  also  be  whiter  and  of  a  different  character  than  the 
Mazda  light.  This  will  still  maintain  a  good  contra.st 
with  the  window  lighting  and  the  street  signs,  which, 
of  course,  are  much  warmer  in  tone. 

Lighting  of  New  Montgomery  Street 

The  Board  of  Harbor  Commissioners  is  installing 
eighteen  lamps  on  six  three-light  standards  in  front 
of  the  Ferry  Building,  and  will  also  improve  the  light- 
ing of  the  Ferry  Tower.  The  Palace  Hotel  is  extending 
the  system  down  New  Montgomery  Street  with  ten 
three-light  standards,  each  having  one  ornamental 
luminous  arc  and  two  200-watt  Mazda  lamps,  inclosed 
in  gold  Carrara  glass,  the  same  as  used  for  the  arc 
lamps,  but  of  somewhat  lighter  density. 

The  initial  installation  when  completed  will  consist 
of  411  lamps  on  Market  Street,  eighteen  lamps  in  front 
of  the  Ferry  Building,  and  ten  lamps  on  New  Mont- 
gomery Street,  making  a  total  of  439  lamps. 

The  Pacific  Gas  &  Electric  Company  has  assumed 
the  entire  cost  of  the  installation,  including  lamps,  cable 
and  underground  system,  modification  of  the  poles,  sta- 
tion equipment,  etc.,  at  a  cost  of  approximately  $100,000. 
Owing  to  the  city  charter,  which  does  not  permit  of  a 
street  lighting  contract  extending  for  a  period  of  more 
than  one  year,  and  since  it  was  necessary  for  the  Pacific 
Gas  &  Electric  Company  to  have  a  guarantee  for  at 
least  three  years,  a  contract  was  arranged  with  the 
Downtown  Merchants'  Association,  which  has  been  in- 
strumental in  the  promotion  of  the  system,  to  assume 
all  financial  obligations  for  the  merchants  and  property 
owners,  thereby  making  it  unnecessary  for  the  Pacific 
Gas  &  Electric  Company  to  deal  with  individuals.  While 
the  contract  was  arranged  on  a  three-year  basis,  the 
cost  was  predicated  over  a  longer  period,  on  the  natural 
assumption  that  the  system  would  be  in  operation  at 
least  from  seven  to  eight  years  before  improvements 
in  the  art  would  be  sufficient  to  warrant  a  change.  A 
separate  contract  has  been  arranged  with  the  manage- 
ment of  the  Palace  Hotel  and  with  the  harbor  commis- 
sion on  a  five-year  basis. 

The  United  Railroads  has  incorporated  in  its  fran- 
chise with  the  city  an  agreement  to  maintain  one  lamp 
on  each  pole  on  Market  Street  at  a  cost  of  $48  per 
year.  This  amount  is  to  be  applied  with  the  Downtown 
Merchants'  Association  fund  for  the  maintenance  of  the 
two  side  lamps  which  are  to  burn  until  midnight.  The 
city  will  maintain  the  center  lamp  on  all-night  service. 
The  rate  for  the  all-night  lamp  is  $96.73  each  per  year, 
and  the  midnight  lamp  $78.48  per  lamp  per  year,  mak- 
ing a  total  for  merchants,  property  owners  and  the 
United  Railroads  of  $21,503.52  per  annum,  the  city 
$13,252.01,  the  harbor  commissioners  and  the  Palace 
Hotel  approximately  $2,700. 

Triangle  Section  of  the  Downtown   Business 
District 

The  illumination  of  the  triangle  section  of  the  dovra- 
town  business  district,  bounded  by  Powell,  Post  and 
Market  Streets,  will  probably  be  completed  by  Dec.  1. 
At  the  present  time  there  are  in  use  five-light  clusters 
with  one  40-watt  lamp  in  each  of  the  bracket  globes 
and  two  25-watt  lamps  in  the  center  globe.  These 
standards  will  be  replaced  by  a  new  design  by  J.  W. 
Gosling  of  the  Illuminating  Engineering  Laboratory 
of  the  General  Electric  Company,  who  also  designed  the 
flve-light  standard  for  the  civic  center.  In  character 
it  is  very  similar  to  the  Market  Street  standard,  except 
that  it  is  18.5  ft.  over  all  and  carries  one  6.6-amp.  lumi- 
nous arc  in  the  center,  with  the  gold  Carrara  sectional 
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globe,  the  same  as  on  Market  Street.  This  unit  will  be 
maintained  by  the  merchants  and  property  owners  at 
a  cost  of  $110  per  lamp  per  year  on  midnight  service. 
The  standard  also  carries  two  100-watt  Mazda  "C"  up- 
right bracket  lamps,  each  inclosed  by  an  oval-shaped 
goid  Carrara  globe,  14  in.  in  diameter,  of  the  same  type 
as  used  on  New  Montgomery  Street.  The  city  will 
maintain  these  lamps  at  a  cost  of  $54.75  per  standard 
per  year  on  all-night  service.  It  is  interesting  to  note 
that  this  is  probably  the  first  time  that  arc  and  incan- 
descent lamps  have  been  artistically  combined  on  a 
single  standard  for  street  illumination. 

The  present  lighting  standards  are  spaced  approxi- 
mately one  to  each  80  linear  feet  of  street,  arranged  in 
staggered  formation.  With  the  new  system  some  ad- 
vantage would  be  gained  by  relocating  certain  poles, 
but  for  economic  reasons,  existing  locations  will  be 
maintained  so  that  the  present  distribution  system  can 
be  used  for  the  incandescent  lamps  without  modifica- 
tion. This  system  will  be  supplemented  by  underground 
series  arc  circuits. 

The  initial  installation  w^ill  include  approximately  110 
standards  and  will  probably  be  extended  in  the  near 
future.  The  Pacific  Gas  &  Electric  Company  has  made 
practically  the  same  arrangements  with  the  Downtown 
Merchants'  Association  as  for  the  Market  Street  light- 
ing, except  that  the  contract  is  on  a  five-year  basis. 

Lighting  of  the  Civic  Center  and  Union  Square 

The  civic  center  comprises  a  group  of  city  buildings, 
including  the  new  city  hall,  library,  civic  auditorium, 
power  building  and  emergency  hospital,  to  which  will 
be  added  a  State  building,  opera  house,  fire  and  police 
department  building  and  public  building.  The  build- 
ings erected  and  proposed  are  all  of  monumental  char- 
acter, and  inclose  a  grand  plaza.  For  architectural 
reasons,  and  to  leave  the  main  vistas  free  from  un- 
necessary obstruction,  the  projected  lighting  system 
calls  for  the  grouping  of  the  lamps  at  the  smallest 
number  of  points  consistent  with  good  lighting  effect 


by  day  is  the  combination  of  the  trolley  poles  and  light- 
ing standards  in  a  dignified,  artistic  design,  free  from 
obtrusiveness,  which  will  add  greatly  to  the  character 
of  the  streets,  and  by  night  an  economical  combination 
of  utilitarian  and  display  lighting  which  will  flood  the 
building  fagades  as  well  as  the  streets  with  a  warm, 
pleasing  illumination,  which  is  supplemented  with  a 
slight  suggestion  of  the  carnival,  produced  by  the  tone 
of  glassware,  the  grouping  of  the  lamps  and  the  artistic 
treatment  of  the  standards.  This  will  give  Market 
Street,  particularly,  a  distinctive  character,  and  should 
result  in  a  general  tendency  toward  better  and  more 
aesthetic  commercial  street  lighting. 


NEW  LIGHTING  SYSTEM  FOR 

CITY  OF  ROCHESTER,  N.  Y. 

Substitution  of  Gas-Filled  6oo-Cp.  Units  for  7.5-Amp. 
Inclosed  Arcs  Operated  at  the  Same  Rate 

The  work  of  replacing  2500  series  inclosed  7.5-amp. 
carbon  arc  lamps  in  the  city  of  Rochester,  N.  Y.,  has 
just  been  completed  and  a  new  system  employing  2500 
series  Mazda  C  600-cp.  lamps  was  placed  in  operation 
on  Sept.  1,  1916.  In  the  accompanying  illustrations  is 
shown  the  attractive  standard  which  has  been  employed 
on  University  Avenue,  harmonizing  admirably  with  the 
architecture  and  providing  adequate  illumination  among 
the  large  shade  trees  which  line  both  sides  of  this  street. 

The  post  shown  carries  a  20-amp.,  600-cp.  gas-filled 
lamp  in  an  18-in.  ventilated  opalescent  globe  supported 
on  an  ornamental  cast-iron  case,  which  incloses  the  com- 
pensator. This  case  and  globe  is  mounted  on  a  10-ft. 
octagon  fluted  concrete  standard,  which  measures  12  ft. 
from  center  of  the  globe  to  ground  line.  Service  cables 
run  up  the  center  of  the  pole  to  the  lamp. 

The  original  standard  used  for  a  7.5-amp.  inclosed 
carbon  arc  lamp  has  been  employed  in  the  installation 
of  the  2n-amn  ,  GOO-cp   inrandpscpnt  units  in  certain  sec- 


FIGS.   1   AND  2 — CONCRETE  ORNAMENTAL  STANDARDS  INSTALLED    ON    UNIVERSITY    AVENUE,    ROCHESTER,    N.    Y. 


There  are  thirty  standards  of  Louis  XIV  design,  which 
harmonize  with  the  exterior  building  decorations.  The 
over-all  dimension  of  these  standards  is  37  ft.  It  has 
not  yet  been  determined  whether  6.6-amp.  luminous  arcs 
or  1500  cp.  Mazda  C  lamps  will  be  used.  In  either 
case  they  will  be  inclosed  in  gold  Carrara  sectional 
globes,  as  shown  in  the  accompanying  illustration.  Six 
standards  of  this  same  type  will  be  installed  in  Union 
Square  for  the  lighting  of  the  park. 

Briefly,  the  principal  feature  of  the  lighting  system 


tions.  The  mechanism  of  the  arc  lamp  was  removed  so 
as  to  use  the  case  as  a  container  for  the  compensator  of 
the  gas-filled  unit.  The  lamp  is  connected  to  the  7.5- 
amp.  series  alternating-current  60-cycle  circuit  as  in 
the  previous  case,  so  that  little  circuit  remodeling  was 
required.  The  estimated  annual  load  for  the  new  sys- 
tem is  5,050,000  kw.-hr.  The  rates  charged  are  the 
same  as  for  the  old  system,  namely,  $68  per  year  per 
lamp  for  the  underground  distribution  and  $57.95  per 
lamp  per  year  for  the  overhead  distribution. 
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SUMMER  RESORT  LAMP 

POST  CONSTRUCTION 

How  Ornamental  Posts  at  Spring  Lake,  N.  J.,  Have 
Been  Equipped  with  Summer  and  Winter  Units 
and  Post  Bases  Used  as  Junction  Boxes 

BY  S.  W.  HOKUEN 
i;fii»T;il    Maiiiiger   Liikewoocl    &    Coast    Electric    Company 

During  the  spring  of  1915  the  Lakewood  &  Coast 
Electric  Company  of  Point  Pleasant,  N.  J.,  installed  for 
the  Borough  of  Spring  Lake  sixty  ornamental  standards 
for  street  lighting,  forty  of  which  are  suitable  for  600 

candle-power  lamps  and 
twenty  for  100  candle- 
power  lamps.  The  large 
standards  are  equipped 
with  individual  trans- 
formers which  have  sec- 
ondary taps  provided  so 
that  either  the  600  cp., 
20-amp.  lamp,  the  400 
cp.,  15-amp.  lamp,  or  a 
72-watt,  12-amp.  lamp 
can  be  used.  It  was  es- 
sential to  provide  these 
various  ranges  due  to 
the  fact  that  Spring 
Lake  is  a  summer  resort 
and  the  street  lighting 
required  is  materially  re- 
duced during  the  winter 
months.  TTie  lamp  socket 
holders  were  made  ad- 
justable in  order  that 
the  center  of  the  lamp 
might  coincide  with 
the  center  of  the 
globe  irrespective  of  what  lamp  might  be  in  use. 
The  standards  were  installed  on  concrete  foundations 
which  were  cast  hollow  and  these  hollow  foundations 
are  used  as  man-holes  for  the  installation  of  type  S.  L. 
General  Electric  transformers  for  feeding  traffic  signs, 
drive  lights,  bridge  lights,  or  any  other  circuit  which  it 
is  desirable  to  feed  from  the  series  circuit,  but  which  it 
is  essential  to  insulate  therefrom.  Steel  armored  duplex 
2200-volt  underground  primary  cable  has  been  laid  in 
several  streets,  the  cable  being  brought  into  each  of 
these  hollow  foundations  at  which  point  taps  are  taken 
off  for  running  down  side  streets,  into  vaults  either 
inside  or  outside  of  private  dwellings,  or  to  distribu- 
tion poles  in  the  rear  of  dwellings. 

COST  OF  SPRING  LAKE    (N.   J.)    LIGHTING   INSTALLATION 

Total  cable  laid  23,524  ft.  No.  8  single  and  5053  ft.  No. 
6  duplex,  making  a  total  of  28,577  ft.  Cost  of  cable  at 
freight    house $2,861.57 

Cost  of  installing  and  connecting  cable  : 

Labor  for  digging  and  rolling  down  trench,  23,000  ft.  .    $1,223.43 

Foreman  and  jointers'  wages,  board  and  expenses 426.40 

Cartage    55.00 

Miscellaneous  material  and  supplies 22.28 

Total  cost  of  installing  and  connecting $1,727.11 

Cost  of  installing  one  dollar's  worth  of  cable 60      cents 

Total  cost  of  laying  cable  per  foot  of  trench 7.5    cents 

Total  cost  of  laying  cable  per  foot  of  cable 6.05  cents 

Large  standai'ds,  casting  only,  cost  at  freight  house $15.00 

Small  standards,  casting  only,  cost  at  freight  house....  13.00 

Special  transformers,  each. 9.00 

Foundations,  each   4.00 

The  total  cost  of  labor  and  material  for  the  sixty 
standards  and  their  concrete  foundations,  armored 
cable,  sockets,  wiring  and  miscellaneous  material  for 
connecting,  all  in  place  and  ready  to  light,  with  the  ex- 
ception of  the  bulbs  themselves  and  any  overhead  ex- 
penses beyond  that  of  the  general  foreman,  was  as 
follows : 


FIG.  1 — LAMP  POSITION  AD- 
JUSTER FOR  SUMMER  AND 
WINTER    UNITS 


FIG.    2 — LAMP    STANDARD   INSTALLED   AT    SPRING   LAKE,    N.    J. 

Material,  $4,127.94;  labor  and  all  other  expenses, 
$1,494.80;  average  per  standard,  $93.70.  The  estimated 
cost  of  the  installation  was  $102  each  for  the  large 
standards  and  $88  each  for  the  small  standards. 

The  foundations  were  installed  by  a  local  contractor, 
and  the  cable  was  furnished,  installed  and  connected 
to  the  standards  by  the  Safety  Underground  Wire  & 
Cable  Company  of  New  York.  The  installation  work 
was  done  by  them  on  a  penalty  and  bonus  basis,  the 
resultant  price  being  cost  plus  30  per  cent.  The 
standards  were  purchased,  wired  and  erected  by  the 
construction  force  of  the  Lakewood  &  Coast  Electric 
Company. 
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FIG.    3 — LAMP  POST  FOUNDATIONS   USED   AS   JUNCTION   BOX 
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The  annual  income  in  the  electrical 
industries  is  equal  to  the  total  annual 
expenditures  of  the  United  States  Gov- 
ernment. 


As  many  persons  are  employad  in  the 
electrical  industries  as  are  found  in  the 
entire  State  of  Colorado. 


Copyright  Brovm  Bros. 
The   investment  in   the  electrical    in- 
dustries is  equal  to  the  assessed  valua- 
tion of  real  ijroperty  and  improvements 
in    Greater    New   York. 


Mobilization  of  the  Electrical  Industry 

Impressive  Showing  of  Great  Resources  and  Forces  of  Employees  in  the  "Greater  Electrical 
Industry,"  the  Power  of  Peace  Which  Will  Be  Prepared  for  Industrial  Defense 


A  MOBILIZATION  of  the  electrical  industry— even 
on  paper — is  an  impressive  showing  of  great  re- 
sources and  forces  of  employees.  People  speak  of 
"the  electrical  industry"  without  realizing  the  full  ex- 
tent of  its  enormous  power  and  possibilities  for  con- 
structive achievement.  They  talk  of  some  single  one 
of  the  branches  without  appreciating  the  larger  accom- 
plishments that  a  co-ordination  of  all  branches  may 
effect.  It  is  easy  to  overlook  the  larger  measure 
of  the  capital  and  labor  engaged  and  to  forget  the  united 
front  which  may  be  presented  for  the  common  welfare. 
It  is  the  desire  of  the  Electrical  World  to  demon- 
strate the  present  scope  of  the  Greater  Electrical  In- 
dustry. The  potential  possibilities,  which  the  statistics 
do  not  reach,  would  stretch  much  farther  than  even  the 
wide  limits  shown  by  the  existing  properties.  An  ap- 
praisal of  present  values  in  the  industry  discloses  sug- 
gestive lines  for  co-operation  and  emphasizes  the  fact 
that  the  absence  of  such  an  attitude  means  the  loss  of 
opportunities. 

The  preparedness  movement  which  the  engineers  of 
the  country  are  patriotically  conducting  is  the  first 
necessary  step  toward  a  real  mobilization,  and  is  of  vital 
concern  to  all  electrical  organizations.  The  committee 
of  the  Naval  Consulting  Board,  the  co-operating  com- 
mittees in  every  state  and  the  thousands  of  unnamed 
members  of  the  engineering  societies  who  are  contribut- 
ing their  share  are  doing  a  work  without  pay  in  which 
they  are  actuated  by  the  highest  considerations  toward 
their  country. 

Mobilization  of  Industrial  Resources 

Mobilization  in  every  department  of  life  is  the  policy 
of  the  times  enforced  by  world  conditions;  mobilization 
for  warfare  in  Europe  and  wherever  the  warring  coun- 
tries have  interests  at  stake;  and  in  this  country  there 
is,  as  never  before,  an  earnest  desire  to  gage  prudently 
our  industrial  resources  and  means  of  defense  so  that 
if  aggression  comes  the  nation  will  have  taken  prelimi- 
nary steps  in  preparedness. 

In  some  parts  of  the  industry  the  war  in  Europe  has 


caused  real  mobilization,  as  in  those  plants  which  have 
taken  munition  orders.  It  has  led  to  a  test  mobilization 
in,  for  instance,  the  telephone  industry.  Every  feature 
and  part  of  the  Bell  system  were  available  in  the  ex- 
perimental trial  which  was  made  in  May  of  the  present 
year.  Four  types  of  facilities  were  placed  at  the  com- 
plete service  of  the  government — telephone  service  by 
wire  and  by  wireless,  telegraph  service  and  long  lines 
printer  service.  Of  the  27,300  miles  of  pole  line  in 
the   American   Telephone  &   Telegraph    Company   long 


Electrical  Industries  of  the  United  States 


Investment  or 
Capitalization 

Central   electric   stations..    $3,038,000,000 

Isolated  electric  stations.  .      l,r)19,300,000 

Street  and  electric  rail- 
ways —  power  genera- 
tion, distribution  and 
application   2,681,800,000 

Street  and  electric  rail- 
ways—  railway  opera- 
tion          2,681,800,000 

Electrified       divisions       of 

steam   railroads 204,700,000 

Telephone 1,262,760,000 

Telegraph  (land  and  ocean)        231,600,000 

Electric  machinery,  appar- 
atus and  supplies  (in- 
cluding electric  products 
of  other  industries)  ....  469,100,000 

Electrical  dealers  and  con- 
tractors       1.'). 000, 000 

Electrical   jobbers    25,000,000 


Persons 

Employed 

104,000 

.")2,000 


16.-), 000 


16.5,000 


Annual 

Earnings 

or  Sales 

$403,300,000 

201.600,000 


3.50,500,000 


350,500,000 


15.000  30.300,000 

237,000  329,900,000 

44,000  75.300,000 


185,000 


'.0,000 
6,000 


383,300,000 

120.000,000 
80,000,000 

$12,129,660,000    1,023,000    $2,324,700,000 

In  general,  most  of  the  estimates  are  based  upon  returns  of  the 
United  States  Bureau  of  the  Census.  A  comparison  of  the  esti- 
mates in  different  sections  of  the  industry  on  isolated  electric  sta- 
tions made  it  apparently  reasonable  to  assume  that  the  totals  for 
this  branch  are  one-half  of  those  for  central  stations. 

Statistics  for  the  electrified  mileage  of  steam  railroads  are  based 
upon  the  latest  available  figures  of  miles  of  track  to  which  were 
applied  the  approxiinate  averages  of  electric  and  steam  railroad 
statistics.     The  very  costly  tei-minals  wore  not  taken  into  account. 


distance  lines  department  14,300  were  involved  in  the 
mobilization  of  the  forces  of  communication.  Of  the 
total  of  18,505,545  miles  of  wire  in  the  department, 
52,214  miles  were  in  use. 

Peaceful  mobilization  in  the  electrical  industry  is  a 
closer  union  of  all  interests  for  a  helpful  purpose.  Com- 
mercial and  engineering  ideas  in  the  electrical  industry 
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arc  thoroujifhly  developed  or  capitalized.  Different  sec- 
tions and  interests  in  numerous  geographic  parts  of  the 
country  are  joined  together  through  the  medium  of  the 
various  national  associations  which  successfully  repre- 
sent the  country-wide  aspect  of  an  organization  move- 
ment. Generally,  however,  these  associations  serve  a 
particular  part  of  the  industry  or  a  restricted  purpose. 

Breadth  and  Strength  of  the  Industry 

The  statistics  which  are  published  herewith  point  to 
a  larger  view  of  its  breadth  and  strength  which  the 
industry  may  adopt. 

By   comparison   with    other   statistics   the   totals   be- 


come more  impressive.  The  aggregate  number  employed 
in  the  electrical  industries  Is  10  per  cent  of  all  of  those 
engaged  in  manufacturing  industries  of  the  country, 
and  over  2  per  cent  of  all  gainfully  employed  persons  in 
the  United  States.  The  total  of  1,000,000  employees 
represents  the  combined  population  of  Baltimore  and 
Buffalo  or  of  San  Franci.sco  and  Los  Angeles;  it  is  as 
many  people  as  are  found  in  the  entire  state  of  either 
Colorado  or  Florida. 

The  amount  of  the  investment  shown  is  equivalent  to 
about"  the  assessed  valuation  of  real  property  and  im- 
j)rovements  in  Greater  New  York.  It  represents  over  5 
per  cent  of  the  total  wealth  of  the  United  States.     If 


THE  GREATEST  AGGREGATION  OF  RELATED 
INDUSTRIES  IN  THE  WORLD 

By  HERBERT  A.  WAGNER 

President  of  the  National  Electric  Light  Associa  ion  and  President  of  the 

Consolidated  Gas,  Electiic  Light  &  Power  Company,  Baltimo.e 

Ordinarily  but  few  people,  not  directly  interested, 
stop  to  think  or  inform  themselves  of  the  enormously 
important  part  that  electricity  plays  in  our  modern 
civilization. 

The  statistics  given  here  in  regard  to  the  greater 
electrical  industry  are  amazing,  even  to  those  who  are 
engaged  in  the  electrical  arts.  In  all  our  cities  we  have 
become  absolutely  dependent  in  our  daily  pursuits  and 
avocations  upon  electrical  public  service  in  the  form  of 
power,  light,  transportation,  and  communication  by 
telephone  and  telegraph.  Day  is  lengthened  into  night, 
and  our  homes  and  thoroughfares  are  made  safe  by  it. 
Distances  are  eliminated  and  the  wheels  of  industry 
are  turned  by  this  mysterious  but  faithful  agency. 
Without  it,  friends,  families,  business  enterprises,  cities 
and  countries  would  be  isolated  and  business  would  be 
at  a  standstill.  The  life  and  enterprise  of  nations  have 
been  revolutionized  in  half  a  century  by  this  infant 
giant,  which  has  been  chained  and  trained  for  the 
service  of  humanity. 

But  not  only  are  industries  dependent  upon  it;  its 
application,  development  and  extension  have  built 
within  it  and  of  it  the  greatest  aggregation  of  related 
industries  that  the  world  has  ever  seen. 

In  the  conduct  of  this  great  industry  the  adoption  and 
standardization  of  the  most  improved  and  intensive 
methods,  the  manufacture  and  installation  of  the  most 
highly  efficient  generating,  distributing  and  utilization 
apparatus,  and  the  establishment  of  welfare  and  educa- 
tional activities,  have  gone  hand  in  hand  and  are  evi- 
dences of  the  development  of  the  highest  efficiency  in 
management  and  individual. 

The  public  realization  of  these  conditions  in  the  in- 
dustry is  shown  by  the  increasing  attention  given  by 
investors  to  electric  public  service  securities  as  being 
the  most  stable  of  all  in  times  of  business  depression. 
An  improved  sentiment  toward  public  service  corpora- 
tions has  followed  their  close  co-operation  with  state 
regulatory  commissions  and  an  enlightened  public 
policy. 

A  strong  energizing  and  educational  factor  in  all  this 
growth  has  been  the  National  Electric  Light  Associa- 
tion, composed  of  the  public  service  electric  companies 
and  their  employees,  which  has  itself  developed  into  the 
world's  largest  and  most  active  technical  organization. 

In  short,  the  electrical  industry  is  not  only  growing 
rapidly  and  reachint^  enormous  proportions,  but  it  is 
also  qualifying  as  the  most  highly  efficient,  progressive 
and  intelligently  conducted  industry,  and  taking  the 
lead  in  the  industrial  development  of  the  entire  country. 

The  youth,  romance  and  amazing  development  of  the 
electrical  industries  have  attracted  the  flower  of  the 
land  in  brains,  education  and  energy.  From  this  youth- 
ful and  dynamic  congregation  of  the  country's  most 
highly  trained  men  there  is  no  undertaking  for  indus- 
trial development  or  national  preparedness  which  could 
not  be  magnificently  organized  and  carried  through.  In 
the  public  service  and  its  supporting  industries,  consti- 
tuting the  greater  electrical  industries,  the  individual 
has  been  developed  and  trained  in  discipline  and  effic- 
iency to  the  highest  degree  ever  attained,  and  on  these 
men  the  country  can  depend  for  the  most  loyal  and 
effective  service  in  any  time  of  need  or  emergency. 


ELECTRICAL    INDUSTRY    AT    THE    FOUNDA- 
TION OF  DEFENSE 

By  HOWARD  E.  COFFIN 

Chairman  of  the  Committee  on  Production,  Organization,  Manufacture 

and  Standardization  of  the  Na»/al  Coniulting  Board 

In  the  event  of  war  every  industry  would  be  called 
on  to  serve.  Two  years  of  the  European  war  have 
brought  home  to  us  one  great  lesson:  That  true  pre- 
paredness for  national  defense  can  exist  in  this  country 
only  through  such  an  organization  as,  in  the  event  of 
an  emergency,  will  place  our  manufacturing  and  pro- 
ducing resources  instantly  in  the  government  service. 
And  any  plan  for  the  protection  of  this  country  against 
invasion  can  be  made  effective  only  through  the  per- 
fection of  such  an  organization  during  the  normal  times 
of  peace.  Every  manufacturer  must  take  this  lesson 
of  the  European  war  home  to  himself  and  must  realize 
his  responsibility  under  it. 

In  the  event  of  any  future  war  with  a  first-class 
power  every  manufacturing  plant  within  the  boundaries 
of  this  country  will  be  called  upon  to  do  its  part  for 
national  service.  Every  manufacturer  must  demand 
therefore  that  he  be  taught  in  time  of  peace  to  make 
that  one  thing  or  part  for  the  government  for  which 
his  equipment  and  the  training  of  his  men  best  fit  him, 
and  which  he  will  be  required  to  supply,  for  the  sup- 
port of  either  the  active  fighting  forces  or  the  civilian 
population,  in  time  of  emergency. 

In  the  plans  for  national  defense  no  industry  will 
play  a  more  important  part  than  the  electrical  industry. 
This  industry  lies  at  the  very  foundation  of  things 
military,  both  on  land  and  on  sea.  In  the  event  of  war 
many  of  the  great  factories  developed  to  produce  elec- 
trical apparatus  will  be  called  on  to  concentrate  on 
electrical  machinery  necessary  in  every  branch  of  mili- 
tary service.  Whether  it  be  for  wiring,  for  ignition 
apparatus,  for  aeroplanes,  motor  vehicles  and  mines, 
whether  it  be  for  the  delicate  controlling  apparatus  of 
battleships  or  for  great  plants  for  extracting  nitrogen 
from  the  air,  the  electrical  engineer  and  the  electrical 
art  will  be  of  the  most  vital  importance. 

Of  course,  under  the  actual  conditions  of  war  not  all 
of  the  electrical  plants  could  continue  to  produce  elec- 
trical equipment.  Many  would  be  coaverted  to  other 
products.  The  machinery  used  in  the  manufacture  of 
electrical  apparatus  lends  itself  to  a  diversity  of  war 
needs,  and  labor  skilled  in  this  industry  is  especially 
qualified  to  handle  work  of  the  accuracy  required  in  the 
making  of  shell  fuses,  detonators  and  other  items  of 
like  precision  and  importance. 

In  demanding  that,  through  prearrangement,  his 
manufacturing  facilities  shall  be  made  readily  and 
quickly  available  for  the  government  in  case  of  need 
the  manufacturer  at  the  same  time  serves  his  own  best 
interest.  .He  insures  the  operation  of  his  plant  at  a 
reasonable  profit  in  spite  of  the  chaotic  commercial 
conditions  attendant  upon  war  and  that  his  labor  forces, 
built  up  over  a  long  period  of  years,  will  be  maintained 
intact  as  an  integral  part  of  the  industrial  reserve. 

There  is  no  more  important  link  in  the  chain  of 
industrial  machinery  entering  into  the  national  defense 
than  the  great  central  stations  upon  which  manufactur- 
ing companies  are  dependent  for  power,  and  the  unin- 
terrupted operation  of  these  sources  of  industrial  energy 
must  be  assured  at  all  hazards  in  war  as  well  as  in 
times  of  peace.  Telephone  and  telegraph  also  are  in- 
dispensable instruments  in  the  program  for  successful 
defense  of  the  country. 
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ery  inhabitant  of  the  country  contributed  $100  the 
tal  sum  thus  obtained  would  not  meet  the  capital  cost 
the  properties  as  they  are  given  in  the  table. 
The  gross  income  of  $2,000,000,000  is  about  the  same 
the  total  annual  expenditures  of  the  Federal  govern- 
jnt.  It  is  equal  to  the  value  of  the  annual  production 
all  lumber  and  timber  products  in  the  United  States, 
is  a  sum  greater  than  the  value  of  the  annual  output 
all  mines  and  of  quarry  products  in  this  country. 
Between  the  different  arms  of  the  greater  electrical 
justry  the  manufacturer  furnishes  a  point  of  connec- 
►n.  He  must  provide  all  but  the  relatively  small  pro- 
rtion  of  imported  apparatus.  Central  station,  rail- 
ly,  telephone,  telegraph  and  isolated  plant  meet  at 
s  door  of  the  manufacturer  for  the  materials  which 
ey  use. 

Tremendous  Buying  Power  ^ 

It  is  impossible  to  avoid  the  suggestion  of  tremendous 
ying  power  in  the  totals  of  capitalization  and  earn- 
?s.  So  large  is  the  normal  rate  of  expansion  upon 
lich  some  of  the  properties  depend,  notably  the  cen- 
il  electric  stations,  that  it  is  only  by  continued  ex- 
isive  investment  planned  in  advance  with  care  and 
resight  that  they  are  able  to  keep  up  with  the  demand 
r  service.  Large  as  the  suggested  buying  power  is, 
becomes  even  greater  when  one  considers  the  fact 
at  customers  of  electric  central  stations  are  immedi- 
sly  potential  users  of  appliances. 

Outside  of  the  central  stations  the  same  important 
fluence  of  great  buying  power  is  exerted.  One  inter- 
ting  instance,  upon  which  the  statistics  do  not  touch, 
that  of  the  mining  and  industrial  railways  operated 

electricity.  The  extent  of  the  application  of  elec- 
ical  energy  in  mining  operations  is  much  greater  than 
realized  generally. 

It  is  interesting  to  consider  the  position  of  the  elec- 
ic  railway  and  the  electrified  mileage  of  steam  rail- 
ad  properties.  These  are  essentially  identified  witVi 
e  tremendous  transportation  industry,  which  in  time 
.11  probably  be  completely  electrified,  thus  adding 
eatly  to  the  already  large  totals  for  the  Greater  Elec- 
ical  Industry. 
Frequently  the  central  station  business  is  spoken  of 

an  industry  by  itself.  This  is  true  also  of  the  elec- 
ic  railways,  of  the  electrical  manufacturers  and  of  the 
spective  properties  engaged  in  the  telephone  and  tele- 
aph  business.  Yet  all  of  these  rightly  combine  to 
rm  the  extensive  electrical  industry. 

Essential  Service  and  Workers 

The  absolutely  essential  character  of  the  service  which 
e  workers  in  these  groups  of  industries  render  is  one 
the  striking  causes  of  their  influence.    Highly  trained 
mind  and  body,  these  workers  would  be  invaluable  to 
e  country  in  a  time  of  war.     The  question  of  what 
n  be  done  with  sucli  an  industry  when  it  is  following 
e  ordinary  commercial  pursuits  of  peace  is  one  which 
answers    sturdily    for    itself    by    pointing   to    ever- 
creasing  totals  of  earnings.     Any  who  ask  what  such 
1  industry  would  perform  in  the  event  of  war  may 
ad  the  answer  in  the  statement  in  which  Howard  E. 
)ffin  points  to  the  importance  of  electrical  plants  in 
e  far-reaching   plan   of   industrial   defense   which    is 
ing  perfected  under  his  guidance. 

Potential  Growth  of  the  Associations 

Another  view  can  be  taken  of  the  potential  forces  of 
e  Greater  Electrical  Industry.  This  is  an  estimate  of 
e  possible  number  of  men  who  could  be  brought  to- 
ther  in  various  associations  within  the  industry, 
scessarily  this  view  involves  duplications  where  the 
terests  of  potential  members  would  take  them  into 
ore  than  one  organization,  but  it  is  none  the  less  in- 


I'eaceful  mobilization  in  the  electrical  industry  is  a  closer  union 
of  all  interests  for  a  helpful  purpose. 

teresting.  Secretary  T.  C.  Martin  of  the  National  Elec- 
tric Light  Association,  which  has  a  membership  of 
15,000,  estimates  that  if  all  of  those  who  were  available 
should  be  enlisted  the  enrollment  would  reach  50,000. 

F.  L.  Hutchinson,  secretary  of  the  American  Institute 
of  Electrical  Engineers,  makes  the  rough  guess  that 
possibly  50,000  men  in  the  United  States  might  be 
considered  eligible  for  membership.  A  great  majority 
of  these,  of  course,  would  be  eligible  for  admission  to 
the  grade  of  associate  only,  and  not  to  the  grades  of 
member  or  fellow.  The  membership  of  the  A.I.E.E.  on 
July  1,  1916,  was  8268. 

Joseph  A.  Andreucetti,  secretary  and  treasurer  of 
the  Association  of  Railway  Electrical  Engineers,  which 
has  now  approximately  500  members,  estimates  that  if 
the  entire  available  membership  in  the  railroads  were 
enlisted,  it  would  increase  the  total  by  about  1500. 

David  Sarnoff,  secretary  of  the  Institute  of  Radio 
Engineers,  calculates  that  if  all  of  those  who  are  or 
should  be  interested  in  the  radio  art  were  to  join  the 
organization  there  would  be  a  membership  of  approxi- 
mately 5000. 

The  Railway  Signal  Association  comprises  about  950 
active  and  junior  members,  and  C.  C.  Rosenberg,  the 
secretary,  expresses  the  opinion  that  about  80  per  cent 
of  these  are  men  who  have  more  or  less  to  do  with  elec- 
trical apparatus,  either  in  installation  or  maintenance. 

The  Association  of  Iron  and  Steel  Electrical  Engi- 
neers has  a  membership  of  415,  and  would  be  enlarged 
if  all  of  those  who  are  eligible  were  to  join. 

The  present  approximate  membership  of  the  Illumi- 
nating Engineering  Society  is  1300,  and  this  total  would 
be  swelled  materially  if  all  of  those  who  are  engaged 
in  the  direct  application  of  illuminating  engineering  or 
the  manufacture  of  appliances  should  be  enrolled. 

With  its  present  large  membership  of  17,000,  the 
Jovian  Order  also  has  great  possibilities  of  development 
by  enlistment  of  additional  numbers  of  those  who  be- 
lieve in  its  useful  work. 

The  National  Electrical  Contractors'  Association, 
containing  in  its  membership  the  nucleus  of  this  im- 
portant branch  of  the  industry,  also  has  a  large  field 
for  future  growd;h. 

The  Larger  Future 

Every  one  who  is  a  part  of  the  growth  of  electrical 
progress  will  predict  unhesitatingly  that  the  future  will 
far  outstrip  the  past.  For  he  has  seen  the  most  amaz- 
ing prophecies  come  true.  Striking,  confident  assertions 
of  one  year  are  borne  out  in  the  material  developments 
of  the  following  year.  Old  hopes  are  realized  and  the 
new  vision  of  accomplishment  is  pushed  farther  ahead. 
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Street  Lighting  System  of  Sheboygan,  Wis. 

Method  of  Laying  the  Cables — Arrangements  for  Holding  the  Lamp-Post  Anchor  Bolts 
During  Concreting — All-Night  and  Half-Night  Circuit  Arrangements 


By  Carroll  H.  Shaw 

Electrical  Engineer,   Shcboypan   Railway  &   lOlcctric  Company 


ANEW  ornamental  street  lighting  installation  has 
been  recently  put  into  operation  in  Sheboygan, 
Wis.,  which  has  several  rather  unusual  construc- 
tion and  operating  features.  The  system  consists  of 
112  400-cp.,  15-amp.  Mazda  C  series  lamps,  supported 
at  a  height  of  14  ft.  6  in.  above  the  curb  and  installed 
opposite  each  other  with  six  units  to  a  block  on  each 
side  of  the  street.  At  the  street  intersections  the  posts 
are  placed  3  ft.  outside  of  the  cross-street  property  line, 
and  are  74  ft.  apart.  Since  the  blocks  are  398  ft.  in 
length,  the  intermediate  units  are  spaced  slightly  less 
than  65  ft.  apart. 

In  the  installation  of  the  system,  which  extends  for 
nine  blocks  on  the  main  business  street  of  the  city,  it 
was  found  possible  to  lay  the  cable  just  outside  of  the 
sidewalk  curb.  The  street  is  paved  with  brick  laid  on 
a  sand  cushion  2  in.  deep,  with  a  concrete  foundation 
6  in.  thick.  The  two  courses  of  brick  next  to  the  curb 
were  laid  parallel  to  the  curb,  and  except  at  the  street 
intersections  and  at  some  points  where  the  curb  had 


and  are  made  up  of  two  sections,  the  base  and  the  shaft, 
making  a  unit  13  ft.  high  and  holding  the  lamp  center 
14  ft.  6  in.  above  the  curb.  As  soon  as  the  trench  filling 
was  hard  the  post  foundations  were  put  in.  The  exca- 
vating had  been  completed  before  any  of  the  finishing  i 
work  was  started  in  order  that  the  cables  might  be 
pulled  through.  The  foundation,  which  was  18  in. 
square  and  18  in.  deep,  was  put  in  around  the  three 
ground  rods  on  the  day  following  that  in  which  the 
cable  was  laid.  The  method  of  handling  this  work  is 
clearly  indicated  in  the  accompanying  photographs. 
The  templets  were  designed  to  support  the  ground  rods 
rigidly  at  the  height  at  which  they  would  be  required 
to  hold  the  base  of  the  post.  Six  of  these  templets  were 
provided,  this  number  being  found  sufficient  for  the 
installation  of  all  the  posts,  since  any  variation  in  the 
height  of  the  posts  could  be  obtained  by  changing  the 
shaft  instead  of  adjusting  the  base. 

After  the  foundations  were  put  in,  but  before  they 
had  begun  to  set,  the  strap  for  supporting  the  current 


FIGS.  1,  2  AND  3 — STEPS  IN  WIRING  AN  ORNAMENTAL  LAMP  POST  BASE  AS  INSTALLED  AT  SHEBOYGAN,  WIS. 

In  Fig.  1  the  sidewalk  is  shown  cut  away  with  a  hole  in  curb  where  the  cable  is  pulled  in  from  trench.  The  templet  used  to  hoU 
the  lamp-post  anchor  rods  is  shown  in  Fig.  2.  In  Fig.  3  is  shown  the  method  of  supporting  the  lamp  transformer  in  the  post  base,  and 
the  method  of  connecting  it. 


been  forced  out  against  them  it  was  found  possible  to 
remove  these  two  rows  of  bricks  without  disturbing  the 
main  paying  in  any  way.  The  sand  was  carefully  re- 
moved down  to  the  concrete  and  the  cable  laid  in  the 
trench  thus  formed.  Small  hand  holes  had  been  previ- 
ously drilled  through  the  curbing  at  the  point  where 
the  posts  were  to  stand  for  the  cable  to  be  pulled 
through.  When  laying  the  cable  a  30-in.  lap  was  allowed 
for  each  post.  The  cable  was  then  pulled  through 
the  hole  in  the  curb,  and  concrete  was  poured  into  the 
trench  to  completely  incase  the  cable,  thus  leaving  the 
street  with  a  surface  as  good  as  before.  At  the  street 
intersections  slightly  narrower  brick  were  used  instead 
of  the  concrete  so  the  construction  would  not  be 
noticeable. 

The  posts  are  of  the  pressed  steel  type,  made  by  the 
Union  Metal  Manufacturing  Company  of  Canton,  Ohio, 


transformer  was  inserted.  As  the  cable  projected  above 
the  finished  foundation  about  6  in.,  the  transformer 
was  placed  directly  above  the  cable  ends.  Four-wire 
connectors  were  used  for  connecting  the  transformer 
terminals  to  the  cable  terminals,  and  also  for  "jumping" 
the  two  terminals  that  were  used  in  each  post.  These 
current  transformers  were  manufactured  by  the  West- 
inghouse  Electric  &  Manufacturing  Company,  and  de- 
signed for  a  maximum  of  5500  volts.  They  are  provided 
with  reduced  current  taps,  whereby  12  amp.  may  be  ob- 
tained in  the  lamp  circuit  instead  of  15  amp.  The  trans- 
formers have  a  ratio  of  two  to  one. 

The  fixtures  used  were  the  form  9  Novalux  orna 
mental  type  with  type  E  cast-iron  casing.  The  globes 
are  the  No.  37  Monax.  Both  these  items  were  supplie( 
through  the  General  Electric  Company.  The  cable  ii 
made  up  with  two  No.  8  B  &  S  gage,  solid-copper  con 
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FIG.     4 — ORNAMENTAL     STREET     LIGHTING     INSTALLATION      IN 
SHEBOYGAN,   WIS. 

ductors  with  insulation  suitable  for  4000-volt  service. 
It  is  protected  by  a  lead  sheath  and  two  wrappings  of 
steel  0.035  in.  thick  wound  spirally  in  reverse  directions, 
in  addition  to  the  usual  amount  of  jute  filling.  The 
two  wires  are  used  for  entirely  separate  circuits  and 
are  connected  as  shown  in  Fig.  5. 

In  the  ordinance  which  authorizes  the  operation  of 
the  lamps,  the  City  Council  provided  that  one  lamp  at 
each  street  intersection  and  one  lamp  on  the  opposite 
side  of  the  street  in  the  middle  of  each  block  should 
burn  all  night,  and  that  the  remainder  of  the  lamps 
should  burn  from  sundown  until  midnight  during  the 
summer  months  and  until  11.30  p.  m.  during  the  winter 
months.  To  provide  for  the  control  of  the  lamps  in 
accordance  with  these  requirements  without  the  use  of 
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FIG.  5 — CONNECTIONS  FOR  ALL-NIGHT  AND  HALF-NIGHT  LAMPS 

complicated  equipment,  the  all-night  circuit  was  ar- 
ranged to  be  operated  from  one  of  the  regular  street 
lighting  circuits,  all  of  which  are  operated  from  dusk 
until  dawn.  For  the  lamps  which  are  turned  out  at 
midnight  a  special  regulator  was  installed,  and  all  the 
lamps  except  those  which  were  to  burn  the  longer  num- 
ber of  hours  were  connected  through  the  current  trans- 
formers to  this  circuit.  As  is  shown  in  the  accompany- 
ing diagram,  the  cable  is  installed  in  the  form  of  an 
elongated  U.  In  the  base  of  each  post  one  wire  from  the 
cable  was  connected  directly  to  the  corresponding  wire 
in  the  next  section,  while  the  other  wire  was  connected 
to  the  terminals  of  the  transformer.  This  arrangement 
makes  it  possible  to  reconnect  any  lamp  from  the  mid- 
night circuit  to  the  all-night  circuit,  or  vice  versa,  by 
either  "cutting  in"  or  "cutting  out"  the  transformer 
from  the  circuit  desired.  It  has  been  found  that  the 
saloons  which  formerly  had  individual  post  lighting  are 
desirous  of  maintaining  midnight  units  on  the  all-night 
circuit,  and  the  electric  company  allows  this  by  the 
individual  paying  the  difference  between  the  rates  for 
the  two  services. 


After  all  of  the  transformers  had  been  installed  a 
crew  of  three  men  completed  the  erection  of  the  posts, 
using  a  special  platform  ladder  that  permitted  two  men 
to  have  easy  access  to  the  top  of  the  pole.  All  the 
material,  which  included  the  shaft,  fixture,  lamp  and 
globe,  was  delivered  to  each  post  location  by  the  com- 
pany's truck.  With  these  arrangements  for  distribut- 
ing material,  this  crew  of  three  men  was  able  to  erect 
sixty-eight  complete  posts  in  two  days.  .The  rapidity 
with  which  the  work  was  carried  on  received  very  favor- 
able comment  from  the  public,  and  especially  from  the 
storekeepers  fronting  the  streets  on  which  the  system 
was  installed.  The  complete  installation  of  the  posts 
from  the  commencement  of  the  work  until  its  comple- 
tion required  only  thirty-two  days,  although  during  one 
week  nothing  could  be  done  on  account  of  the  inability 
of  a  manufacturer  to  make  prompt  shipment. 

The  electric  company  operates  and  maintains  the  mid- 
night units  for  $37.50  a  year  each  and  the  all-night 
units  for  $55  a  year  each.  The  illumination,  while  per- 
haps not  comparable  with  that  on  many  of  the  thor- 
oughfares of  the  larger  cities,  is  adequate  for  a  town 
of  30,000  population.  The  light  is  well  distributed  and 
no  shadows  are  noticeable  even  where  the  lamps  are 
very  close  to  the  steel  trolley  poles.  The  cost  of  the 
system  complete,  not  including  overhead  wiring  or  power 
station  equipment,  was  $7,500,  or  a  cost  per  unit  of  $67. 


UP-TO-DATE  LIGHTING 

IN  A  SMALL  TEXAS  TOWN 

How    the    Freeport    (Tex.)     Light,    Water    &    Ice 

Company  Constructed  and  Installed  Post 

Lights  at  a  Cost  of  $8.50  Each 

BY  J.   H.  ROSS 

The  lighting  system  at  Freeport,  Tex.,  at  the  mouth 
of  the  historic  Brazos  River,  the  "Port  of  Destiny,"  has 
been  in  operation  something  over  one  year  and  makes 
this  little  town  of  fifty  people  one  of  the  best  lighted 
for  its  size  in  the  Southwest.  The  installation  consists 
of  twenty  250-cp.,  6.6-amp.  series  gas-filled  lamps,  and 
fourteen  post  lights  consisting  of  two  110-volt,  60-watt 
Mazda  lamps  in  series  across  220-volt  underground 
mains.  The  series  lights  are  used  for  lighting  the  resi- 
dence portion  of  the  town  and  the  post  lights  are 
installed  in  the  business  district.  The  lighting  system 
is  fed  from  the  primaries  of  the  Freeport  Light,  Water 
&  Ice  Company,  which  in  turn,  purchases  power  from 
the  Freeport  Sulphur  Company.  The  street  series  light- 
ing circuits  are  fed  through  a  Westinghouse  constant 
current  transformer,  of  sufficient  size  to  take  care  of 
future  needs,  delivering  current  at  6.6  amp.  This  trans- 
former (and  consequently  the  street  lights)  is  con- 
trolled by  a  Campbell  high-voltage  time  switch. 

The  post  lights  are  fed  from  two  General  Electric 
type  SL  constant  current  transformers  rated  at  1  kw. 
each.  One  feeds  a  network  of  six  and  the  other  a  net- 
work of  eight  pedestal  lights.  The  current  is  taken 
from  the  street  series  circuit  through  protective  de- 
vices similar  to  a  film  socket  cutout,  shown  in  Fig.  2, 
just  to  the  left  of  the  series  lighting  transformer.  The 
transformers  are  located  on  the  pole  nearest  the  under- 
ground network  they  feed,  the  conduit  being  run  up 
the  pole  to  a  point  just  below  the  transformer  and  the 
leads  brought  out  through  a  type  F  condulet,  as  shown 
in  Fig.  2. 

The  usual  method  of  connecting  the  post  lights  in 
series  was  not  carried  out  because  it  was  desired  to 
have  the  pedestal  light  circuit  arranged  so  that  it  could 
be  connected  on  the  secondary  distribution  system, 
should   the   series  circuit   become    inoperative   for   any 
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reason,  for  aiiv  length  of  time.  The  switch  for  this 
purpose  can  be  seen  in  Fig.  2,  on  the  lower  crossarm 
between  the  transformer  and  end  of  the  conduit  line. 
Each  post  was  connected  in  series-parallel  and  the 
secondary  of  the  series  lighting  transformer  connected 
in  parallel  and  then  the  circuit  from  the  SL  trans- 
former on  the  secondary  side,  so  loaded  as  to  give  a 
voltage  of  220  at  the  lamp,  thus  allowing  two  standard 
lamps  to  be  used  in  series.  Theoretically  approxi- 
mately a  .'?.38-amp.  load  should  be  carried  at  220  volts 
with  G.G  amp.  on  the  primary  side,  but  experience 
showed  that  it  was  better  to  use  a  slightly  heavier  load 
and  thus  secure  lower  voltage  with  consequent  longer 
life  of  lamps  in  the  pedestal,  since  ample  light  was  fur- 
nished at  the  lower  voltage.  This  also  would  tend  to 
eliminate  excessive  voltage  should  one  pedestal  light 
burn  out  while  in  operation.  Ordinary  60-watt,  110- 
volt  Mazda  lamps  were  used,  two  to  each  standard.  It 
was  also  found  by  experience  that  one  post  light  being 
cut  out  had  little  effect  on  the  voltage,  there  being  not 
enough  to  burn  out  the  remainder  from  excessive  vol- 
tage, but  where  two  posts  on  the  same  circuit  were  out 
the  voltage  began  to  rise  sufficiently  to  materially 
shorten  lamp  life  of  remaining  units. 

The  design  of  lighting  standard  is  shown  in  Fig.  1, 

and  is  a  strictly 
home-made  product. 
It  was  essential  that 
the  standards  be 
cheap  and  at  the 
same  time  extra 
strong  to  withstand 
the  gulf  storms 
which  often  sweep 
the  coast.  They 
were  made  of  9-ft. 
lengths  of  6-in.  sec- 
ond-hand iron  pipe 
secured  from  the 
Freeport  Sulphur 
Company  at  the  cost 
of  cutting  plus  scrap 
value.  The  pipe  was 
threaded  on  one  end 
and  a  6-in.  to  2-in. 
reducer  screwed  on. 
Then  a  2-in.  close 
nipple  was  screwed 
in  this  reducer  and 
the  2-in..  fitter  for 
holding  the  12-in. 
C.R.I,  ball  screwed 
on  to  this  nipple. 
The  fitter  was 
tapped  on  the  inside 


FIG.    1 — HOMEMADE    STANDARD 


for  0.75-in.  pipe  for  holding  the  socket  fitting.  This 
was  utilized  as  such  and  a  0.75-in.  by  3-in.  nipple 
screwed  in,  making  a  water-tight  joint.  Then  the  fit- 
ter was  drilled  at  the  lowest  point  to  allow  water  when 
blown  into  it  from  the  surface  of  the  ball,  to  escape 
to  the  outside  instead  of  going  down  the  inside  of  the 
shaft.  This  made  the  shaft  waterproof  from  above.  A 
foundation  of  2-3-5  concrete  was  made  18  in.  deep  by 
36  in.  square.  Old  1-in.  line  pipe  discarded  for  slight 
rust  spots  which  made  it  unsafe  to  use  in  sulphur  wells, 
was  laid  in  a  trench  inside  the  curb  line,  from  one 
pedestal  to  the  next,  extending  in  a  continuous  piece  to 
within  6  in.  of  the  top  of  the  pedestal  shaft.  This  made 
each  wireway  independent  and  easily  accessible  by  re- 
moving the  fitter  on  top  of  pedestal  shaft.  Iron  wire 
was  "fished  in"  at  the  same  time  for  ease  in  installing 
the  copper  circuit.  After  this  was  done  and  before  the 
concrete  had  time  to  "set"  the  6-in.  pedestal  shaft  was 


slipped  over  the  1-in.  conduit  lines  and  embed(|ed  in 
the  concrete  at  the  proper  height  above  the  sidewalk. 
It  was  lined  up  with  a  transit  each  way  at  the  same 
time.  After  the  foundation  had  set  a  concrete  base, 
composed  of  one  part  cement  and  three  parts  sand,  18 
in.  sciuare  and  12  in.  high,  was  placed  thereon,  and  on 
top  of  this  base  was  placed  a  smaller  base  12  in.  square 
and  10  in.  high.  The  lower  base  is  not  shown  in  Fig. 
1  because  of  the  height  of  the  sidewalk  at  that  point. 
The  smaller  upper  base  only  appears.  The  foundation 
came  flush  with  the  top  of  the  sidewalk,  making  the 
base  extend  for  a  height 
of  22  in.  above  the  side- 
walk with  the  height  of 
the  post  9  ft.  6  in.  over 
all. 

After  the  concrete  was 
firmly  set  the  copper 
wire  was  pulled  in  with 
the  leading-in  wire  men- 
tioned above.  This  wire 
was  commercial,  double 
braid,  rubber  covered, 
solid  wire  No.  14  new 
code.  One  reason  for  the 
220  voltage  used  was  to 
cut  the  size  of  this  wire 
and  still  provide  good  dis- 
tribution, since  the  dis- 
tance from  supply  to 
farthest  lamp  was  about 
800  ft.  It  was  thought 
at  first  that  lead-covered 
wire  would  have  to  be 
used,  but  from  the  ex- 
perience during  the  Aug. 
16-19,  1915,  West  In- 
dian hurricane,  when  wa- 
ter stood  over  the  ground 
to  a  depth  of  3  ft.  for  fig.  2 — post  light  trans- 
two  days  and  absolutely  former  cut-out  in  street 
no  damage  was  done  to  series  circuit 
any  of  the  underground  circuits  such  construction  was 
considered  safe.  The  post  lighting  system  has  given 
no  trouble  whatever  other  than  the  necessary  main- 
tenance of  burned-out  lamps  and  globes  broken  by  mis- 
chievous boys.  The  entire  maintenance  has  not  been 
more  than  $1  per  pedestal  per  year.  Often  no  attention 
is  given  for  months  at  a  time  other  than  to  wind  and 
set  the  time  clock  once  per  week.  For  a  system  from 
which  no  revenue  is  obtainable  and  much  is  expected 
in  the  way  of  light,  it  has  proved  to  be  entirely  satisfac- 
tory both  to  the  management  and  to  the  townspeople- 
It  would  lend  itself  most  admirably  to  industrial  light- 
ing purposes. 

The  resident  lighting  units  consist  of  a  Cutter  porce- 
lain body.  Regent  film  socket,  and  24-in.  radial  bowl  re- 
flector arranged  for  attaching  a  diffuser.  The  diffusers 
are  not  now  attached  on  account  of  expense  and  lack 
of  revenue  from  the  lighting  system.  These  lights  are 
placed  on  poles  set  just  within  the  curb  line  at  each 
street  intersection  and  at  a  height  of  20  ft.  above  and 
3  ft.  out  from  the  curb.  They  are  supported  by  a  0.75- 
in.  pipe  gooseneck  which  is,  in  turn,  partially  supported 
by  the  feeder  wires  of  No.  8  weatherproof  copper  from 
the  two-pin  standard  arm  at  top  of  the  pole.  The  main 
lighting  and  secondary  leads  are  in  the  alley  and  break 
arms  are  used  to  "take  off"  the  street  lighting  circuit 
at  each  intersection.  The  street  lighting  leads  are  kept 
above  the  secondary  leads  as  much  as  possible. 

The  post  described  and  shown  in  Fig.  1  cost  approxi- 
mately $8.50  each,  complete,  including  the  installation 
of  conduit  and  wire. 
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Lighting  That  Combines  Art  and  Science 

High    Standards  of  Interior    Illumination   Now    Obtained  by  Proper  Handling  of  Flux  from 

Modern  High -Efficiency  Illuminants — A  Review  of  Recent 

Developments  in  Indoor  Lighting 

By  Dr.  Louis  Bell 


THE  present  year  has  seen  in  progress  some  very 
sweeping  changes  in  the  material  and  technique 
of  lighting,  and  particularly  in  interior  lighting — 
changes  which  from  the  standpoint  of  the  illuminating 
engineer  are  very  hopeful  as  showing  at  least  the  be- 
ginning of  broader  methods  of  dealing  with  the  subject. 
For  the  last  two  or  three  years  the  whole  subject  of  in- 
terior lighting  has  been  in  a  peculiarly  unsatisfactory 
state,  owing  to  the  rapid  changes  which  have  been  go- 
ing on  in  lamp  manufacture.  When  the  metallic  fila- 
ment lamps  first  became  fairly  common  the  illuminating 
engineer  had  to  face  conditions  of  the  most  exasperat- 
ing sort  in  trying  to  adapt  the  new  illuminant  to  old 
fixtures.  As  a  rule,  the  new  lamps  did  not  fit  the  old 
shades  either  mechanically  or  optically,  with  the  result 
that  the  introduction  of  the  metallic  filament  lamp 
brought,  when  carried  out  by  the  average  user,  some  of 
the  most  abominable  lighting  in  the  history  of  the  art. 
Even  now  100-watt  tungsten  lamps  are  to  be  seen 
thrust  into  rather  flat,  so-called  distributing  shades,  in- 
tended originally  for  32-cp.  carbon  lamps,  and  there  are 
other  equally  bad  misfit  combinations  of  the  old  with 
the  new. 

The  worst  of  that  trying  period  is  now  over,  although 
there  are  still  complications  coming  along  with  the 
Type  C  lamp  with  its  greatly  increased  brilliancy  and 
concentrated  filament.  Shades  meant  for  the  Type  B 
lamps  generally  are  not  well  suited  to  the  later  form, 
and  when  the  capacity  of  the  latter  shall  have  been  re- 
duced so  that  it  can  be  used  more  freely  in  interior 
lighting  even  than  now,  the  same  troubles  are  bound  to 
recur.     As  the  intrinsic  brilliancy  of  the  filament  rises 


it  becomes  progressively  difficult  properly  to  shield  it, 
so  that  it  will  not  fairly  hit  one  in  the  eye,  and  beiore 
the  illuminating  engineer  feels  really  comfortable  about 
the  latest  lamp  there  will  have  to  be  still  further  modi- 
fications of  the  inclosing  shades.  However,  the  good 
work  has  already  been  begun  and  the  makers  of  glass- 
ware have,  rather  slowly,  risen  to  meet  the  situation. 
Perhaps  their  deliberation  has  been  justified  in  great 
measure  by  the  fact  that  it  is  almost  impossible  to  de- 
termine what  bulb  and  filament  dimensions  are  likely 
to  turn  up  in  the  next  three  months. 

The  greatest  measure  of  help  to  the  illuminating  en- 
gineer has  come  through  the  gradual  realization  that, 
given  a  brilliant  and  efficient  source  of  light,  the  illu- 
mination to  be  derived  from  it  may  be  obtained  in  either 
through,  under,  or  over  a  proper  screening  medium  in 
many  different  ways,  while  still  reaching  the  desired 
result.  There  was  a  time  when  the  struggle  between  so- 
called  direct,  indirect  and  semi-direct  or  semi-indirect 
systems,  partook  somewhat  of  the  spirit  which  once  ex- 
isted in  the  direct  and  alternating-current  field.  The 
competent  engineer  now  realizes  fully  that  there  is  no 
one  best  method  or  device  for  shielding  lamps  from  the 
eyes  and  distributing  their  light  where  it  will  do  the 
most  good.  He  must  be  ready  at  all  times  not  to  exploit 
a  system,  but  to  give  in  each  case  the  results  best  suited 
to  the  conditions  set  before  him.  There  is  no  field  of 
engineering  in  which  there  is  a  finer  opportunity  for 
originality  and  initiative  in  securing  results  than  in  il- 
lumination. It  is  a  pleasure  to  regard  the  fact  that  the 
makers  of  illuminating  devices  are  appreciating  the  situ- 
ation and  coming  to  the  help  of  the  lighting  engineer. 


THE   LIGHTING   OF   THE   ROTUNDA   AND   LIBRARY  OF    NEW  YORK   STATE'S   NEW  EDUCATIONAL  BUILDING  AT    ALBANY 

In  the  library  reading  room,  pictured  at  the  right,  the  general  illumination  is  furnished  by  indirect  sources,  while  reflector  troughs 
are  used  to  light  the  readers'  tables  and  the  book  shelves.  In  the  equipment  of  the  great  central  fixture  of  the  rotunda,  shown  at  the 
left,  a  novelty  has  been  introduced  in  the  form  of  vacuum  tubes  which  parallel  the  suspension  members,  giving  the  appearance  of  sup- 
port of  the  great  lantern  by  a  band  of  light. 
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The  most  unsatisfactory  remaining  feature  of  the 
situation  is  the  tendency  of  dealers  to  exploit,  with  more 
zeal  than  discrimination,  certain  lines  commercially  de- 
sirable for  themselves.  As  a  matter  of  fact,  there  are 
so  many  good  li.xtures  available  at  the  present  time  thai 
thei-e  is  no  excuse  for  bad  and  inartistic  results  if  rea- 
sonable care  is  exercised  in  selection.  One  can  find  di- 
rect, indirect  or  semi-indirect  fixtures  which  will  enable 
him  to  meet  almost  any  given  set  of  conditions  excel- 
lently well  if  he  but  chooses  the  right  kind  of  fixture 
and  the  right  form  for  the  requirements  at  hand. 

Perhaps  the  most  striking  developments  have  been  in 
the  way  of  semi-indirect  units,  chiefly  for  the  reason 
that  this  particular  type  of  fixture  gives  the  widest  op- 
portunity for  well-chosen  variations  in  effect.  Two  or 
three  years  ago  it  was  difficult  to  obtain  a  globe  which 
gave  good  diffusion  without  too  great  opacity.  At  pres- 
ent results  have  been  achieved  a  little  short  of  marvel- 
ous. Moreover,  there  is  choice  enough  to  enable  the  il- 
luminating engineer  to  get  almost  any  results  he  de- 
sires, provided  he  studies  his  conditions  carefully.  This 
cannot  be  done  by  any  cut  and  dried  rule,  or  by  the  use 
of  any  especial  type  of  fixture.  Half  a  dozen  kinds  of 
globes  or  bowls  using  the  same  lamp  may  and  com- 
monly do  vary  greatly  in  their  adaptability,  while  all 
give  the  required  lumens  on  the  working  plane.  Cer- 
tain types,  for  example,  work  beautifully  in  spaces  which 
are  large  and  light  in  tone,  while  from  too  great  con- 
trast they  may  fail  miserably  in  contracted  spaces  or 
with  dark  surroundings.  The  maximum  intrinsic  bril- 
liancy permissible  is  not  a  constant,  but  is  a  variable 
with  respect  to  the  contrasts  which  the  eye  has  to  meet, 
a  fact  which  has  been  responsible  for  not  a  little  bad 
lighting.  This  consideration  applies  alike  to  all  schemes 
for  light  distribution. 

To  pass  from  the  general  to  the  concrete,  the  tendency 
with  modern  high-power  lamps  has  of  late  been  in  the 
direction  of  indirect  and  specially  semi-indirect  fixtures. 
The  introduction  of  the  Type  C  lamp  sent  many  of  the 
earlier  forms  of  these  fixtures  to  the  scrap  heap  be- 
cause of  too  great  brilliancy,  bad  distribution  or  the 
production  of  streaks,  spots,  and  hard  shadows  in  the 
lighting.  These  difficulties  have  in  great  measure  been 
met  at  the  present  time,  very  largely  through  the  im- 
provements introduced  in  the  last  year  or  so.  Consider- 
able yet  remains  to  be  done,  however,  before  it  becomes 
easy  to  obtain  satisfactory  results  from  the  artistic 
standpoint.  The  fact  that  the  Type  C  lamp  is  almost  a 
point  radiant  makes  it  exceedingly  sensitive  to  changes 
in  position  and  very  difficult  to  shift  readily  from  one 
size  to  another  with  certainty  of  good  effect.     The  en- 


gineer does  not  always  want  to  tie  himself  to  a  par- 
ticular specified  size  of  lamp  with  a  particular  specified 
size  of  glassware,  for  the  reason  already  suggested,  and 
in  many  cases  finds  it  not  easy  to  adjust  lamp  and  fix- 
ture without  a  proper  series  of  standardized  adapters  so 
that  the  radiant  point  shall  come  at  exactly  the  right 
spot  to  give,  through  or  over  the  glassware,  precisely 
the  right  effect.  Sometimes  a  change  in  position  of  an 
inch  in  the  filament  will  make  all  the  difference  between 
success  and  failure  from  the  artistic  standpoint.  These 
are  the  things  that  must  be  attended  to  in  the  steady 
progression  of  the  Type  C  lamps  in  interior  practice. 

That  this  lamp  will  be  generally  availai)le  in  fairly 
small  units  seems  now'  evident,  although  how  far  it  will 
show  advantages  in  this  minor  role  remains  to  be  de- 
termined. It  gives  a  peculiarly  concentrated  white 
source  of  light  very  desirable  for  certain  purposes,  less 
so  for  others,  but  the  bulb  runs  at  a  very  high  tempera- 
ture, which  is  not  infrequently  a  disadvantage.  The 
limitations  of  its  efficiency  and  its  practical  use  consti- 
tute one  of  the  important  problems  in  the  immediate 
future.  When  this  is  fairly  well  settled  the  way  will  be 
opened  for  a  very  great  improvement  in  fixtures  from 
the  artistic  standpoint. 

The  metallic  filament  lamp,  whether  vacuum  or  gas- 
filled,  has  for  the  first  time  given  to  the  art  a  source 
so  efficient  that  it  is  feasible  economically  to  enter  into 
the  studies  of  artistic  effect  which  were  generally  quite 
out  of  the  question  in  the  early  days  of  electric  lighting. 
The  first  electric  fixtures  followed  closely  on  the  pattern 
of  gas  fixtures,  and  these  in  their  turn  had  proceeded 
along  the  lines  of  the  fixtures  for  candles  and  oil  lamps 
which  had  been  worked  out  by  the  craftsmen  of  the 
seventeenth  and  eighteenth  centuries.  Anyone  who 
glances  over  D'Allemagne's  "Histoire  des  Luminaires" 
will  recognize  readily  the  source  from  which  many 
beautiful  recent  fixtures  have  been  drawn.  Such  fix- 
tures were  often  not  only  artistic,  but  considering,  the 
lamps  with  which  they  were  to  be  used,  fairly  efficient. 

To-day  it  is  possible,  without  unreasonable  expense, 
to  use  fixture  designs  in  which  for  obtaining  beautiful 
results  something  of  efficiency  is  deliberately  sacrificed. 
If  the  writer  mistakes  not  we  are  likely  to  have  an  evo- 
lution of  highly  artistic  fixtures  following  not  the  prece- 
dent of  the  candelabrum  of  two  centuries  back,  but  a 
new  art  particularly  adapted  to  modern  light  sources. 
Signs  of  this  change  are  already  evident.  Designers  are 
feeling  about,  sometimes,  it  is  true,  in  crude  and  in- 
effective ways,  for  new  lines  of  expression  in  terms  of 
light.  This  evolution  should  be  heartily  encouraged,  for 
it  is  likely  before  long  to  produce  a  very  profound  im- 
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TROUGH    LIGHTING    IN    A    FACTORY    ASSEMBLING    ROOM 


MERCURY-ARC   ILLUMINATION   OF   A   MACHINE   SHOP 


OOD  LIGHTING  IS  OF  PRIME  IMPORTANCE  IN  ATTRACTING  BUSI-       AN    ATTRACTIVE    INTERIOR    MAY    BE    SHOWN    OFF   TO   ADVANTAGE 


NESS   TO    THE    RETAIL    STORE 


BY    SEMI-INDIRECT    LIGHTING 


LIVING  ROOM  OF  A  FINE  COUNTRY  HOME  LIGHTED  BY  SEMI-INDIRECT  FIXTURES,  SHADED  WALL  UNITS,  AND  TABLE  LAMPS 


AN   INDIRECT-LIGHTED   OFFICE 


THE    CLASSICAL    IN    LIGHTING   FIXTURES   IN    A   LEADING    METROPOLITAN    HOTEL 
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SEMI-INDIKECT    FIXTURES    IN    A    t;AKAGE 

pression.  In  this  connection  the  question  of  color  is  es- 
pecially important.  The  carbon  incandescent  lamp  per- 
petuated the  tone  of  the  candle  and  oil  lamp  which  pre- 
ceded it.  The  metallic  filament  lamps,  although  far 
from  being  white  in  the  sense  in  which  the  spectroscop- 
ist  would  define  the  term,  are  still  so  far  from  the  color 
of  their  predecessors  as  not  only  to  threaten  old  decora- 
tive effects,  but  to  open  possibilities  of  new  ones. 

There  is  an  undeniable  call  for  toning  down,  particu- 
larly in  domestic  lighting,  the  rather  cold  and  hard  color 
of  the  present  incandescents,  and  interesting  experi- 
ments are  being  tried  with  lamps  either  coated  or  pro- 
vided with  slightly  tinted  globes  to  effect  this  result. 
Such  a  change  means,  of  course,  a  loss  in  efficiency,  but 
one  which  at  times  can  be  well  afforded,  considering  the 
efficiency  of  the  sources  with  which  we  start.  The  same 
result  can  be  achieved  by  the  toning  of  glassware  and 
of  diffusing  surfaces  in  geneiral.  If  one  were  to  bear 
in  mind  the  general  decorative  effect  of  an  interior,  and 
then  allow  himself  the  luxury  of  lighting  it  so  as  to 
enhance  and  not  to  diminish  this  effect,  some  very  strik- 
ing results  could  be  achieved,  as  they  probably  will  be 
ere  long.  On  the  other  hand,  for  some  industrial  pur- 
poses it  is  desirable  to  proceed  in  a  totally  different  di- 
rection, either  to  modify  the  color  of  the  existing  source 
so  as  to  give  a  closer  approximation  to  daylight  or  even 
to  go  to  the  extent  of  so  changing  the  color  as  to  give 
especial  ease  in  discriminating  certain  things  in  which 
color  is  a  considerable  factor.  For  instance,  to  use  a 
single  example,  it  is  well  known  that  the  mercury  arc 
has  shown  particular  adaptability  to  certain  classes  of 
metal  working  by  i*endering  strikingly  evident  blem- 
ishes otherwise  relatively  inconspicuous.  Thus,  too,  in 
the  photographic  atelier  color-toned  lamps  ate  occasional- 
ly very  useful  adjuncts.    This  field  is  just  being  opened 


to  investigation  and  is  deserving  of  intensive  cultiva- 
tion. The  more  the  illuminating  engineer  concentrates 
his  mind  on  the  fact  that  illumination  is  the  thing  to  be 
furnished,  and  not  merely  a  certain  amount  of  luminous 
energy,  the  nearer  he  will  come  to  meeting  the  full  re- 
quirements of  his  art. 

The  day  of  selling  "juice"  for  lighting  purposes,  al- 
though not  quite  past,  is  fortunately  fading.  The  work 
of  the  illuminating  engineer,  so  far  from  being  gradu- 
ally standardized  by  the  adoption  of  new  commercial 
"units"  and  rule-of-thumb  methods,  is  just  beginning  to 
reach  out  after  a  finer  technique  and  effects  commen- 
surate with  the  technological  advance  in  the  methods  of 
producing  his  raw  material,  light. 


Flame  Arc  and  Incandescent  Post  Installa- 
tions Operated  in  Indianapolis,  Ind. 

During  the  early  part  of  1915  the  Merchants  Heat  & 
Light  Company  of  Indianapolis,  Ind.,  remodeled  tKe 
city  flame  arc   and   incandescent  lighting   systems  and 


HUGE  CENTRAL  FIXTURES  THAT  DOMINATE  THE  GREAT  WAITING 
ROOM    IN    THE   NEW    KANSAS   CITY   RAILROAD   STATION 


TYPE   OF   ARC    LAMP    INSTALLATION    AND    ORNAMENTAL    STAND- 
ARDS USED  IN  INDIANAPOLIS,  IND. 

made  extensions  which  called  for  the  replacement  of  all 
open-flame  arcs  and  the  installation  of  about  1000  gas- 
filled  incandescent  lamps.  There  are  now  operated 
throughout  the  city  2777  Westinghouse  10-amp.  in- 
closed-flame  arcs  and  1181  10-amp.  incandescent  units. 
The  accompanying  illustration  shows  the  type  of 
ornamental  post  lighting  now  used  on  boulevards  and 
in  the  parks.  At  the  left  in  the  halftone  is  also  shown 
the  standard  street  pole  used  for  the  flame  arcs.  The 
annual  load  represented  by  the  present  Indianapolis 
system  is  6,397,168  kw.-hr.  operated  at  the  following 
rates:  arcs,  $41.98  per  lamp  per  year,  and  incandes- 
cents, $27.71  per  lamp  per  year.  According  to  R.  A. 
MacGregor,  sales  manager  of  the  Merchants  Heat  & 
Light  Company,  the  new  system  has  proved  entirely 
satisfactory  and  provides  better  illumination  at  a 
smaller  operating  cost  than  the  former  system.  The 
rates  for  the  old  system  were:  $73.44  per  lamp  per 
year  for  arcs  and  $34.80  per  lamp  per  year  for  incan- 
descent units. 
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An  Improved  Form  of  Street  Lighting  Contract^ 

eatures  of  Indeterminate  Form  of  Agreement  Which  Provides  Low  Cost  to  Municipality  by 

EHminating  Risks  to  Operating  Company 


"CONTRACTS  between  cities  and  public  service  cor- 
porations have  so  often  been  the  occasion  of  dis- 


^ 


trust  and   suspicion   between   the  parties  thereto, 


id  have  so  often  been  judged  on  the  basis  of  political 
sues  rather  than  as  business  arrangements,  that  the 
jvelopment  of  a  new  form  of  contract  designed  to  avoid 
any  of  the  difficulties  of  the  past,  is  of  considerable 
iportance.  Such  a  contract  has  been  developed  and 
)plied  to  street  lighting  in  a  number  of  agreements 
itered  into  between  operating  subsidiaries  of  The  Wis- 
msin  Edison  Company  and  municipalities  in  the  Mil- 
aukee  district.  This  form  of  contract  was  made  pos- 
ble  by  an  amendment  to  the  Wisconsin  statutes  en- 
led  in  the  year  1915. 

There  has  been  a  growing  adverse  feeling  upon  the 
irt  of  municipalities  toward  entering  into  long  term 
■ntracts  for  street  lighting  service.  Voluntary  reduc- 
on  in  rates  for  commercial  service  and  advertised 
langes  in  the  art  of  street  lighting  have  resulted  in 
le  expectation  that  negotiations  a  few  years  hence 
ould  result  in  cheaper  terms.  The  street  lighting 
sue  has  also,  in  many  places,  made  good  political 
•opaganda  and  there  have  accordingly  been  powerful 
terests  adverse  to  settlement.  Contracts  between  pub- 
;  service  utilities  and  municipalities  have  accordingly 
'ten  been  entered  into  in  a  spirit  of  mutual  distrust, 
lort-term  contracts  and  constant  changes  in  require- 
ents  as  to  methods  and  extent  of  illumination  have, 
irough  the  large  hazard  they  have  brought  about,  re- 
nted in  rates  higher  than  otherwise  necessary. 

Interests  Affected  by  Street  Lighting  Contract 

The  interests  to  be  recognized  in  drafting  the  most 
luitable  and  economical  form  of  contract  are  as  fol- 
ws: 

1.  The  interest  of  the  city  lies  in  a  contract  which 
ill  permit  it  to  negotiate  for  the  desired  service  when- 
!er  there  is  a  real  or  fancied  improvement  in  design  or 
;yle  of  street  lighting  service;  or  whenever  the  ad- 
mce  in  the  art  or  the  increase  in  the  electrical  satu- 
ition  of  the  territory  served,  decreases  the  cost  of 
mdering  the  service. 

2.  The  interest  of  the  utility  lies  in  a  contract  which 
ill  permit  it,  from  the  revenues  received,  to  meet  op- 
rating  expenses  and  fixed  charges,  and  to  write  off, 
uring  the  term  of  the  contract,  such  investment  as 
as  been  made  in  order  to  enter  into  the  contract  and 
hich  is  not  useful  elsewhere  in  the  utility's  business. 

A  utility  entering  upon  a  street  lighting  contract  is 
nder  the  necessity  of  acquiring  and  installing  certain 
hysical  property  in  order  to  perform  a  specified  serv- 
:e.  Some  of  this  equipment,  as  for  instance  additions 
)  the  boiler  plant,  is  of  such  a  nature  that  upon  the 
jrmination  of  the  street  lighting  contract  it  may  be 
iken  over  and  used  for  other  business  of  the  utility, 
his  is  subject  to  two  conditions:  (a)  that  the  earn- 
igs  have  been  sufficient  to  maintain  the  property  and 
)  set  up  a  reserve  against  the  accrued  depreciation, 
nd  (b)  that  the  company's  business  is  such  as  to  war- 
ant  the  taking  over  of  this  property.  Other  items 
jch  as  lamps  and  special  supports  are  of  no  value  ex- 
ipt  as  they  may  be  sold  as  second-hand  equipment  or 
s  junk.  The  utility  therefore  finds  it  necessary  to  in- 
lude  in  the  costs  on  which  the  street  lighting  rate  is 
ased,  some  allowance  for  the  amortization,  during  the 


life  of  the  contract,  of  that  part  of  the  investment  made 
for  the  purpose  of  entering  into  the  contract,  but  this 
has  no  value  when  it  is  terminated.  The  advantage  of 
a  contract  of  definite  life  is  assumed  to  lie  with  the 
city  which  is  enabled  to  undertake  negotiations  for  re- 
newal on  the  basis  of  cheapened  and  more  efficient 
processes  which  may  have  been  developed  during  the 
life  of  the  contract.  It  is  evident,  however,  that  this 
advantage  cannot  be  dissociated  from  the  economic  loss 
accruing  through  the  discarding  of  equipment  still 
possessing  some  useful  life  but  valueless  except  in  con- 
nection with  the  service  rendered  according  to  the  con- 
tract under  which  it  was  installed.  Under  these  cir- 
cumstances the  element  of  chance  plays  an  important 
part  in  the  usual  definite  term  street  lighting  contract, 
and  to  eliminate  the  hazards  for  both  the  utility  and 
the  city,  and  to  provide  at  the  same  time  sufficient  flexi- 
bility to  insure  such  changes  in  the  service  as  the  city 
desires  from  time  to  time,  the  indeterminate  contract 
has  been  evolved. 

The  usual  agreement  entered  into  between  a  lighting 
utility  and  a  city  for  the  lighting  of  streets  by  the  util- 
ity, consists  essentially  of  two  parts:  (a)  the  service  to 
be  performed  by  the  utility,  and  (b)  the  payment  to  be 
made  therefor  by  the  city.  These  two  basic  provisions 
may  be  covered  by  a  large  number  of  sections  giving 
details  and  providing,  among  other  things,  for  the  super- 
seding of  existing  contracts,  the  termination  of  this 
contract,  the  extent  and  character  of  service,  the  con- 
ditions of  departure  from  standards  specified,  the  rates 
of  charge  for  street  lighting,  the  method  of  paying  the 
utility,  including  the  method  of  settling  disputes,  and 
the  liability  of  the  parties  for  accident  and  damage. 

How  New  Contract  Differs  from  Usual  Form 

The  new  type  of  contract  differs  only  in  its  provision 
for  the  termination  of  the  contract  and  the  m.anner  in 
which  rates  are  stated.  As  to  the  provision  for  the 
termination  of  the  contract,  the  new  form  differs  from 
the  usual  form  in  that  no  date  of  expiration  is  fixed. 
Instead  it  is  provided  that  the  utility  shall  furnish  elec- 
tric street  lighting  service  for  an  indeterminate  term 
continuing  from  the  date  of  the  contract  until  ter- 
minated by  the  city.  The  city  is  required  to  give  due 
notice  of  its  desire  to  terminate  the  contract  and  to  rec- 
ompense the  utility  for  all  unamortized  investment  in 
special  street  lighting  equipment. 

The  rates  of  charge  are  based  on  the  cost  of  service, 
and  the  elements  of  cost  are  set  forth  in  the  contract.  It 
is  provided  first,  that  the  rate  per  lamp  per  year  shall 
be  the  sum  of  four  component  factors;  second,  that 
these  factors  shall  be  re-computed  from  time  to  time; 
and  third,  that  the  utility  shall  set  up  and  maintain  a 
depreciation  reserve  in  connection  with  its  investment 
in  special  street  lighting  equipment. 

Factors  Affecting  Lighting  Rate 

The  rates  for  the  first  year  are  specified  in  the  con- 
tract. A  typical  rate  schedule  indicating  the  four  fac- 
tors affecting  the  rate  is  shown  in  Table  I  on  page  472. 

The  following  equation  indicates  the  relation  of  the 
several  factors  to  the  rate: 
N  =  Number  of  lamps. 
D  =  Rate  per  lamp,  per  year,  dollars. 
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A,  —  Fixed  charges  on  joint  investment  per  lamp,  dol- 
lars. 

A.  --  Joint  operating  expenses  i)er  lamp,  dollars. 

B  ----  Fixed  charges  on  special  liKhting  investment  per 
lamp,  dollars. 

C  =  Direct  operating  expenses  of  street  lighting  per 
lamp,  dollars. 

Ij   =-  Investment  per  lamp — joint,  dollars. 

/p  =r  Investment   per   lamp — special,   dollars. 

t     =  Interest  rate  in  investment,  per  cent. 

t     =  Tax  rate,  per  cent. 

d    =  Depreciation  rate,  per  cent. 

s    =  Insurance  rate,  per  cent. 

D  =  A,  +  A..  +  S  +  C. 

A.  =  (i  +  t  +  rf-^s)//. 

B  =  (i -\- t -{- d -\- s)  I,. 

Z)=(l+f+d+S)        (/;+/,)+  A,  +  C. 

Note : — Different  values  of  all  amounts  represented  by  capital 
letters  will  be  found  for  service  rendered  by  each  type  of  lamp. 

The  costs  listed  in  column  "A"  consist  of  fixed  charges 
providing  for  the  elements  of  cost  represented  by  in- 
surance, taxes,  depreciation  (replacement  insurance), 
and  interest  upon  the  investment  of  the  utility,  jointly 
used  for  street  lighting  and  other  public  service.  This 
investment  includes  powder  plants,  substations,  trans- 
mission and  distribution  systems,  and  such  apparatus, 
fixtures  and  appliances  as  are  appurtenant  thereto. 
Joint  operating  expenses  include  cost  of  power  gener- 
ated or  purchased  and  the  cost  of  its  transmission, 
transformation,  and  distribution,  together  with  the  gen- 
eral expenses  of  administration  and  supervision  jointly 
incurred  for  street  lighting  and  other  services. 

TABLE  I— FOUR  FACTORS  OF  TYPICAL  RATE  SCHEDULE 


Type  of  Lamp 


A 

B 

Fixed 

Fixed 

Charges 

Charges 

Joint 

on  Special 

on  Joint 

Operating 

Street 

Invest- 

Expenses 

Lighting 

ment 

Invest- 
ment 

Direct 
Operating 
Expenses 
of  Street 
Lighting 


Total 
Rate 

Dollars 
per  Lamp 
per  Year 


Service 


4  ampere  magnetite 
overhead  distribu- 
tion   


4  ampere  magnetite 
underground    dis- 


.S15.00 
15.00 


31.00 
31.00 


$14.50 
9  .50 


15.00 
10.00 


$14.00 
14  00 


22.50 
22,50 


$10  50 
7.00 


10.50 
7.00 


S54  00 
45  50 


79.00 
70.50 


All  night 
Midnight 


All  night 
Midnight 


Note: — The  prices  shown  here  are  not  those  actually  appearing  in  existing  contracts  and  are 
inserted  for  the  purpose  of  illustration  only. 

The  costs  listed  in  column  "B"  are  made  up  of  fixed 
charges  consisting  of  insurance,  taxes,  depreciation 
(replacement  insurance),  and  interest  upon  the  invest- 
ment of  the  utility  exclusively  used  for  street  lighting 
service.  This  investment  comprises  the  lamps,  brackets 
and  supports,  including  special  poles,  special  station 
equipment  and  distributing  and  connecting  lines  or  cir- 
cuits devoted  exclusively  to  street  lighting  service. 

The  contract  sets  forth  the  agreed  amount  of  the 
special  investment  devoted  to  street  lighting  service  at 
the  beginning  of  the  operation  of  the  contract  and  that 
there  has  been  set  up  a  reserve  to  insure  the  replace- 
ment of  such  special  investment.  It  is  further  stipulated 
that  the  fixed  charges,  computed  upon  a  unit  basis  per 
lamp  per  year,  consist  of  certain  percentages  to  in- 
sure replacement,  to  cover  taxes,  interest  and  insurance. 
The  utility  agrees  to  account  separately  for  the  special 
investment,  making  additions  thereto  from  time  to  time 
where  added  special  investment  is  required  by  order 
of  the  city  under  the  contract,  and  deductions  there- 
from from  time  to  time  where  special  investment  no 
longer  used  and  useful  has  been  retired  from  service. 


The  utility  further  agrees  to  account  for  the  reserve 
accumulated  to  insure  replacement  (depreciatiofi  re- 
serve), making  additions  thereto  from  time  to  time 
from  that  part  of  the  fixed  charges  rei)resenting  re- 
placement insurance,  and  an  addition  of  interest  at  a 
fixed  rate  per  cent  per  annum,  to  be  credited  to  the  re- 
serve on  specified  dates,  and  to  be  computed  upon  the  re- 
serve on  liand  on  these  dates,  and  deductions  therefrom 
from  time  to  time  equal  to  the  cost  of  special  investment 
no  longer  used  and  useful  and  retired  from  service.  The 
fixed  charges  computed  upon  a  unit  basis  per  lamp  per 
year  are  to  be  revised  annually  by  calculating  the  fixed 
charges  on  the  investment  at  the  end  of  the  year. 

The  costs  listed  in  column  "C"  are  made  up  of  direct 
operating  expenses  of  street  lighting,  consisting  of 
cleaning  and  trimming  lamps,  maintenance  of  street 
lighting  circuits  and  other  special  equipment,  lamp  re- 
pairs, renewal  of  globes,  renewal  of  electrodes,  recti- 
fier tube  renewals,  and  such  other  operating  costs- 
directly  incurred  in  the  operation  and  maintenance  of 
the  special  investment  devoted  to  street  lighting  service. 

The  contract  further  provides  that  the  utility  shall 
separately  account  for  such  costs  of  operating  the  spe- 
cial street  lighting  investment,  and  this  part  of  the 
cost  shall  be  revised  at  the  end  of  each  contract  year 
to  conform  to  the  actual  costs  for  the  contract  year 
then  expired,  and  such  revisions  are  to  be  applied  to 
the  rates  for  the  ensuing  year. 

In  order  that  the  city  may  be  advised  at  all  times 
as  to  the  basis  of  computing  rates,  and  as  to  its  obliga- 
tion in  the  event  that  it  desires  to  terminate  the  agree- 
ment, the  utility  agrees  to  submit  annually,  at  the  com- 
pletion of  each  contract  year,  a  statement  of  account  of 
the  special  investment  in  street  lighting  equipment;  a 
statement  of  reserve  accumulated  to  insure  the  replace- 
ment of  such  investment;  a  statement  of  the  cost  in- 
curred during  the  year  in  the  operation  of  the  special 
investment  devoted  to  street  lighting  service,  and  a 
statement  of  the  resulting  adjustment  in  rates  for  the 
succeeding  year. 

As  previously  pointed  out,  the  city  may  terminate 
the  contract  at  any  time  upon  due  notice  to  the  utility. 
The  exercise  of  this  right  carries  with  it  a  certain  ob- 
ligation, as  the  city  agrees  that  upon  termination  of 
the  contract  it  shall  promptly  pay  the  utility  the  dif- 
ference between  the  special  investment  in  street  light- 
ing equipment  and  the  depreciation  reserve  accumu- 
lated to  insure  the  replacement  of  such  equipment  as 
accounted  for  by  the  utility  at  the  date  of  termination 
of  this  contract. 

The  wording  of  the  contract  is  unusually  clear,  and 
while  the  provisions  appear,  at  the  first  to  be  complex 
they  are  readily  understood,  and  the  working  out  of 
the  provisions  may  be  grasped  by  all  interested  parties.' 
Some  special  accounting  is  required  by  the  utility,  but 
this  presents  no  difficulties  when  the  customary  ac- 
counting and  plant  records  are  available.  Some  com- 
ments as  to  the  method  of  determining  the  initial  rate 
for  the  first  year  of  service  may,  however,  prove  of 
interest. 

Determining  Investment  Jointly  Used  for  Street 
Lighting  and  Other  Service 

The  first  step  in  arriving  at  the  rate  consists  in  de- 
termining the  investment  of  the  utility  jointly  used 
for  street  lighting  and  other  service.  This  should  be 
set  out  by  classes  of  property,  and  for  each  class  the 
amount  of  the  investment  properly  chargeable  to  street 
lighting  should  be  shown.  Next,  proper  values  of  de- 
preciation, insurance,  tax  and  interest  rates  are  to  be 
determined.  From  these  data  the  fixed  charges  on  joint 
investment,  column  "A,"  can  be  calculated. 

The   next    step   is   to   determine  the   proper  part  of 
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joint  operating  expenses  to  charge  to  the  particular 
service  under  consideration.  Some  difficulty  may  be 
encountered  in  apportioning  the  value  of  certain  pieces 
of  property,  jointly  used,  as  between  street  lighting  and 
other  services,  and  in  determining  the  part  of  certain 
joint  operating  expenses  properly  chargeable  to  any 
one  service,  but  an  analysis  of  the  problem  usually  dis- 
closes a  situation  much  less  complex  than  anticipated, 
and  suggests  an  equitable  basis  of  apportionment.  The 
items  in  columns  "B"  and  "C"  will  present  no  difficulty, 
and  can  be  obtained  in  large  part  directly  from  company 
records. 

Fixed  Charges  on  Special  Street  Lighting 
Equipment 

Since  the  contract  imposes  certain  obligations  upon 
the  city  with  respect  to  the  utility's  investment  in 
special  street  lighting  equipment,  the  following  tables 
deal  only  with  this  investment.  The  treatment  of  in- 
vestment in  jointly  operated  property  is  similar. 

Table    TI. — Method    of   Computing    Fixed    Charges    on    Special 
Street  Lighting   Investment 

Amount  of  property  wholly  chargeable  to  street  light- 
ing      $175,000.00 

Depreciation  accrued  to  Jan.  1,  1916 40,000.00 

Fixed  charges  for  first  year,   "B"  : 

Interest    7      per  cent 

Taxes 1  %  per  cent 

Depreciation     6      per  cent 

Insurance    %  per  cent 


15  per  cent 

$175,000  at  15  per  cent $26,250.00 

Charges  for  1500  lamps,  per  lamp 17.50 

Table  II  shows  the  method  of  computing  fixed  charges 
on  special  street  lighting  investment  ("B"),  as  included 
in  the  rate  for  the  first  year.  It  is  assumed  that,  dur- 
ing the  first  year,  there  will  be  added  $5,000  of  addi- 
tional equipment  and  $10,000  of  existing  equipment  will 
be  replaced.  On  Jan.  1,  1917,  the  account  will  appear 
as  follows: 

Table  TIL — Method  of  Co.mputing  Fixed  Charges  on  Additional 
and  Replaced  Street  Lighting  Investment 

January  1,  1917. 

Amount  of  special  street  lighting  investment  Jan.  1,  1916.  .$175,000 

Additions  to  January  1,   1917 5,000 


$180,000 

Depreciation  accrued  to  Jan.  1,  1916 $40,000 

Depreciation  accrued  Jan.   1,   1916,  to  Jan.   1,   1917 10,500 

Interest  on  depreciation  reserve  during  1916 1,200 


Total   depreciation   reserve   credits $51,700 

Charges  to  depreciation  reserve  for  replacements 10.000 


Amount  of  depreciation  reserve  Jan.  1,  1917 $41,700 

Fixed  charges  for  second   year,   '-B" 

15   per  cent   on   $180,000  =  $27,000 
1600  lamps,  per  lamp   =   $16.88 

During  the  following  year  no  additions  were  made 
and  only  $2,000  of  renewals  made  and  charged  to  de- 
preciation reserve.  For  1918  the  fixed  charges  on 
special  lighting  investment  are  determined,  as  shown 
in  Table  IV. 

Table  IV — Fixed  Charges  as  Computed  for  Second  Year 
January   1,    1918. 


Amount  of  special  street  lighting  investment  Jan.  1,  1916. 

Added  during  1916   

Added  during  1917 


>175,000 
5,000 


$180,000 

Depreciation  reserve  Jan.  1,  1917 $41,700 

Depreciation  credited  to  reserve  during  1917 10,800 

Interest  on  reserve  credited  during  1917 1,257 


Total  credits  to  depreciation  reserve $53,757 

Renewals  charged  to  depreciation  reserve,  1917 2,000 

Amount  of  depreciation  reserve  Jan.  1,  1918 $51,757 

Fixed  charges  for  third  year,  "B," 

15  per  cent  on  $180,000   =    $27,000 
1600  lamps,  per  lamp  =  $16.88 

In  making  charges  to  the  depreciation  reserve  for 
renewals,  net  amounts  are  used;  that  is,  the  cost  of 
material,  plus  labor,  less  any  credit  for  scrap. 

One  of  the  important  features  of  this  type  of  con- 
tract is  the  distinction  automatically  made  between  the 
charge  for  a  lamp  added  on  an  existing  circuit  and  one 


added  on  an  extension.  In  the  former  case  the  only 
investment  required  is  in  the  lamp  itself,  while  in  the 
latter  there  is  the  additional  investment  necessary  to 
extend  the  circuit.  Doubling  the  number  of  lamps  on 
existing  circuits  would  increase  the  amount  of  special 
street  lighting  investment  by  $96,000  and  reduce  the 
fixed  charges  per  lamp  included  in  item  "B"  from  $17.50 
to  $13.55.  Other  elements  of  cost  would  also  be  affected 
with  the  increased  density. 

Increase  in  Costs  Due  to  Underground  System 

The  effect  of  requiring  the  utility  to  place  the  dis- 
tribution system  underground  is,  as  shown  in  Table  I, 
to  double  fixed  charges  on  joint  investment,  and  to  in- 
crease by  one-half  the  fixed  charges  on  special  street 
lighting  investment.  Joint  operating  expenses  are  in- 
creased slightly  and  direct  operating  expenses  not  at  all. 
The  result  of  requiring  an  underground  distribution 
system  is  thus  to  increase  the  cost  per  lamp  about  50 
per  cent.  On  the  other  hand  if  it  is  desired  that  the 
lamps  shall  burn  all  night  instead  of  to  midnight  only, 
the  increase  in  cost  is  only  10  per  cent,  and  lies  en- 
tirely in  50  per  cent  increase  in  operating  expenses. 

The  provision  for  revision  of  rates  from  year  to  year 
permits  the  city  to  share  in  any  lowering  of  costs  due 
to  invention,  improved  load  factor,  or  other  operating 
condition. 

There  are  many  obvious  advantages  to  be  derived 
from  the  indeterminate  form  of  contract,  but  not  the 
least  of  these  is  that  it  reveals,  as  does  no  other  form, 
the  necessary  relation  between  rates  and  costs,  and 
while  permitting  the  municipality  to  have  any  kind  of 
street  lighting  it  desires,  still  guarantees  the  utility 
against  loss  from  investment  in  equipment  rendered 
useless  by  a  change  in  the  style  of  lightine  desired  by 
the  city.  The  removal  of  mystery  as  to  the  basis  of 
computing  rates  and  the  establishment  of  a  definite 
figure  at  which  the  city  can  terminate  the  contract  are 
alike  advances  away  from  the  suspicion  and  distrust 
which  have  so  often  characterized  municipal  contracts 
in  the  past.  The  mechanism  of  the  contract  provides  in 
brief  all  the  advantages  of  a  rate  determined  in  ac- 
cordance with  accepted  principles  of  rate  regulation. 


Electrical  Connector 

A  novel  and  suggestive  electrical  connector  has  been 
made  the  subject  of  patent  No.  1,195,079,  by  Johann  G. 
Peterson  of  Jersey  City,  who  has  assigned  it  to  the  Man- 
hattan Electrical  Supply  Company  of  New  York.  The 
clip  has  been  specially  designed  for  battery  work.  By 
providing  spring  arms  with  apertured  plates  there  is 


ELECTRICAL  CONNECTOR  CLIP 


a  tendency  to  insure  contact  by  a  shearing  action,  even 
though  the  fastening  nut  should  work  loose. 

For  laboratory  work  where  quick  though  rough  and 
ready  connections  are  a  desideratum,  it  would  seem 
that  there  might  be  some  advantage  in  providing  two 
spring  arms  on  one  side  to  oppose  the  single  spring  arm 
on  the  other.  By  gripping  the  bowed  arms  between  the 
fingers  a  quick  alignment  of  holes  is  made  possible. 
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COMBINED  TROLLEY  POLE  AND 

ORNAMENTAL  POST  INSTALLATION 

Features  of  the  Street    Lighting    at    Sandusky,  Ohio, 

Including  Details  on  Distribution  System  and 

Lamp  Equipment 

About  a  yoar  ay:o  the  street  Hghting  instalhition  of 
Sandusky,  Ohio,  was  remodeled  and  a  new  ornamental 
system  installed  in  the  business  district.  Series  in- 
closed alternating-current  7.5-amp.  arcs  were  also  re- 
placed in  the  residental  districts  by  Mazda  type  C  units 
of  GO,  100  and  250  cp.  installed  in  bracket  fixtures  on 
wood  poles.  Some  225  arcs  were  replaced  and  1350 
incandescent  units  installed.  The  accompanying  illus- 
trations show  the  character  of  the  installation  in  the 
business  district  which  employs  a  combination  trolley 
pole  aaid  ornamental  standard. 

Installation  in  Business  District 

This  installation  consists  of  190  ornamental  stand- 
ards, spaced  about  55  ft.  on  each  side  of  the  street, 
with  lamps  opposite  each  other.  Each  standard  carries 
two  250-cp.  Mazda  C,  7.5-amp.  series  lamps  in  14-in. 
globes.  In  the  business  district  sixty-seven  of  the 
standards  encase  trolley  poles  for  support  of  the  trolley 
span  wires.  The  installation  is  divided  into  three  cir- 
cuits, two  of  which  (seventy-four  posts  each)  burn  until 
11  p.  m.,  and  one,  consisting  of  forty-two  posts,  burns 
all  night. 

All  of  the  lamp  circuits  are  No.  8  duplex,  30  per  cent 
Para  insulation  steel  taped  cable  run  from  lamp  to 
lamp  in  the  sand  cushion  between  the  brick  surface  and 
the  concrete  base  of  the  paving.  No.  10  single  con- 
ductor, 6/32-in.  30  per  cent  Para  braided  cable  is  used 
in  the  posts,  and  No.  8  single  conductor,  5/32-in  30  per 
cent  Para  lead  cable  is  used  for  street  crossings  and  for 
connections  between  the  subway  system  manholes  and 
the  lighting  system,  run  in  3-in.  fiber  conduit  encased 
in  concrete. 

The  cable  splices  are  all  made  in  the  base  of  the 
standard  and  no  cutouts  are  used  in  the  bases.  One 
conductor  of  the  duplex  cable  is  used  for  the  all-night 
circuit  and  the  other  for  the  half-night  circuit.  Both 
circuits  are  brought  into  each  lamp  base,  the  one  not 
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FIG.    1 — NIGHT    ILLUMINATION    IN    THE    BUSINESS    DISTRICT    OF 
SANDUSKY,    OHIO 

used  for  any  lamp  being  spliced  straight  through.  The 
series  cutouts  are  placed  in  the  manholes  of  the  subway 
system  so  that  each  half-night  circuit  can  be  section- 
alized  into  five  and  the  all-night  circuit  into  ten  loops. 
Standard  General  Electric  receptacles  and  sockets  are 


used,  the  No.  25,712  receptacle  being  mounted  on  lug.s 
cast  in  the  hood.  This  hood  has  a  ventilating  ring  fur- 
nished by  the  manufacturer  which  gives  all  the  ventila- 
tion necessary  without  the  use  of  a  ventilating  globe. 
The  posts  are  of  the  built-up  type,  manufactured  by  the 
Union  Metal  Manufacturing  Company,  Canton,  Ohio, 
and  are  set  on  a  concrete  base  measuring  2  ft.  long  by 
2  ft.  wide  by  2  ft.  thick,  the  anchor  rods  being  em- 
l)edde(l  in  the  base. 

Installation  in  Residential  District 

The  residential  installation  consists  of  916  100-cp., 
forty-seven  60-cp.  and  five  250-cp.  Mazda  C  7.5-amp. 
series  lamps,  mounted  on  wooden  poles  using  General 
Electric  series  bracket  No.   160,224,  with  20-in.  radial 


FIG.     2 — COMBINATION    TROLLEY    AND    ORNAMENTAL    LIGHTING 
STANDARDS    USED    IN    SANDUSKY,    OHIO 

wave  reflector.  Porcelain  strain  insulators  are  used, 
at  each  lamp,  and  lamp  connection  is  made  by  means  of 
No.  8  duplex  cable,  each  conductor  insulated  for  600 
volts  and  10,000  volts  to  ground.  This  cable  is  run  down 
the  pole  on  glass  insulators,  using  Marlin  ties,  and  is 
concealed  in  the  fixture  from  pole  to  Jamp. 

Lamps  are  divided  into  four  circuits,  all  circuits  being 
two-wire  No.  6  weatherproof  copper,  avoiding  all  belt 
line  circuits.  The  lamp  spacing  varies  in  different  sec- 
tions. Some  streets  have  about  100-ft.  spacing,  other 
one  lamp  on  each  corner  and  one  in  the  center  of  the 
block.  The  outlying  districts  have  only  corner  lamps. 
The  lamps  are  spaced  so  that  the  center  of  the  filament 
is  15  ft.  above  the  surface  of  the  roadway.  Special 
brackets  6  ft.  in  length  are  used  at  corners  and  are 
placed  at  an  angle  of  45  deg.  to  the  curb  lines,  so  as 
to  light  both  streets  at  the  intersection. 

These  fixtures  are  connected  with  the  overhead  dis- 
tribution circuits  by  duplex  conductor  which  gives  a 
neater  appearance  than  two  single  conductors. 

The  rates  charged  for  the  system  are  as  follows :  For 
the  ornamental  system  using  250-cp.  lamps  on  all-night 
schedule,  $32.50  per  year;  for  this  installation  on  half- 
night  schedule,  $21  per  year.  For  the  residential  sys- 
tem, using  250-cp.  lamps  on  brackets,  the  rate  is  $27 
per  year;  for  the  100-cp.  lamps,  $16  per  year,  and  for 
the  60-cp.  lamps,  $13  per  year.  E.  A.  Beckstein,  man- 
ager of  the  Sandusky  (Ohio)  Gas  &  Electric  Company, 
reports  that  the  new  system  is  a  great  improvement 
over  the  old  conditions,  for  which  a  rate  of  $50  per 
lamp  per  year  was  made. 
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Tendencies  in  Street  Lighting  Practice 

Reports  from  More  than  100  Cities  Giving  Features  of  Present  Street  Lighting  Equipments 
with  Rates,  Cost  of  Installation  and  Maintenance 


THE  tendencies  in  street  lighting  practice,  and  the 
rates  for  various  kinds  of  service  are  indicated  by 
the  accompanying  data  for  more  than  100  cities 
ranging  from  metropolitan  population  down  to  25,000 
inhabitants.  The  information  has  been  compiled  from 
reports  received  recently  from  different  companies  fur- 
nishing street  lighting  service  and  from  other  reliable 
sources.  The  data  is  arranged  in  the  order  of  the  pop- 
ulation of  the  cities  so  that  studies  of  installations  in 
towns  of  similar  size  can  be  readily  made.  In  connec- 
tion with  this  information  rates,  character  of  service 
(all  night,  half-night,  underground  and  overhead)  and 
annual  kw.-hr.  consumption  are  given  in  many  cases. 
A  study  of  the  tables  will  show  that  practically  all 
types  of  street  illuminants  formerly  used  are  giving 
place  to  gas-filled  incandescent  Idmps  and  the  improved 
types  of  arc  lamps.  Although  gas-filled  lamps  are  very 
prominent  among  the  recent  installations  the  number 
of  magnetite  arc  lamps  which  have  also  been  recently 
installed  is  by  no  means  small.  This  is  probably  due  to 
the  fact  that  longer  life  electrodes  are  now  being  fur- 
nished which  partly  compensates  for  the  handicap  that 
this  type  of  lamp  suffers  in  competition  with  gas-filled 
units.  At  the  same  time  there  is  evidence  that  increased 
confidence  is  being  placed  in  gas-filled  lamps,  this  being 
probably  due  to  the  increased  lamp  life  which  can  be 
obtained,  due  to  improved  methods  of  manufacture 
and  improved  forms  of  fixtures. 

liiGHTiNG  Load  and  Rates 
It  is  interesting  to  note  that  while  higher  efficiency 
lamps  have  been  substituted  for  lesser  efficient  types 
the  total  load,  in  many  cases,  has  seldom  been  reduced 
and  has  sometimes  even  been  increased,  due  to  substi- 
tuting several  of  the  newer  types  for  each  unit  of  the 
older  equipment.  While  the  general  practice  is  to  con- 
tinue the  flat  rate  system  of  charging  for  street  light- 
ing service,  a  few  companies  are  charging  on  the  energy 
consumption  basis.  Under  such  conditions,  or  when  an 
exceptionally  low  flat  rate  is  offered,  some  of  the  com- 
panies only  furnish  and  maintain  the  distribution  sys- 
tem and  supply  the  energy  while  the  lamps  are  main- 
tained by  the  city.  In  one  case  the  street  lighting  is 
furnished  on  a  sliding  scale  basis.  According  to  the 
reports,  about  15  per  cent  more  is  charged  for  under- 
ground service  per  year  with  Mazda  C  lamps  than  for 
overhead  service,  and  about  24  per  cent  more  for  under- 
ground service  than  overhead  with  magnetite  lamps. 
About  37  to  42  per  cent  more  is  charged  for  all-night 
service  than  for  half  night.  The  400-cp.  and  600-cp. 
gas-filled  lamps  seem  to  be  the  most  popular  sizes,  al- 
though units  rated  as  high  as  1000-cp.  and  750  watts 
are  used  under  some  conditions  in  Cambridge  and  Taun- 
ton, Mass.;  Wilmington,  Del.;  Pasadena,  Cal. ;  Evans- 
ville,  Ind. ;  Brooklyn,  N.  Y. ;  Cleveland,  Ohio,  and  other 
cities.  The  average  rates  for  all-night  service,  disre- 
garding type  of  distribution,  fixtures,  etc.,  with  100-cp., 
250-cp.,  400-cp.,  600-cp.  and  1000-cp.  gas-filled  lamps, 
are  about  in  the  ratio  of  19:37:50:60:72. 

According  to  reports  from  various  companies  during 
the  year,  and  from  street  lighting  committees  of  dif- 
ferent organizations,  notably  the  Illuminating  Engi- 
neering Society  and  the  National  Electric  Light  Asso- 
ciation, there  is  an  increased  tendency  toward  orna- 
mental lighting.  In  most  cases  single-lamp,  or  at  the 
most  double-lamp,  posts  are  being  adopted  instead  of 
clusters  which   were   popular   several  years  ago.     The 


introduction  of  gas-filled  lamps  has  in  general  resulted 
in  increasing  the  candlepower  used  rather  than  in  de- 
creasing the  wattage.  Most  of  the  gas-filled  lamps  have 
been  of  the  series  type,  but  multiple  units  are  employed 
in  central  districts.  Standard  fixtures  predominate,  but 
a  number  of  cities  have  adopted  specially  designed  fix- 
tures. ^  San  Francisco  lighting,  described  on  page  457 
of  this  issue,  is  notable  in  this  regard.  Most  changes 
now  contemplated  are  to  gas-filled  lamps  or  improved 
arc  lamps,  with  the  former  used  exclusively  in  some 
places. 

Installation  and  Maintenance  Costs  for 
Various  Cities 

Auburn,  N.  Y. — When  the  Empire  Gas  &  Electric  Com- 
pany revises  its  lighting  contract  this  year,  it  is  possible 
that  the  present  system  will  be  changed  to  4-amp.  magnetite 
lamps  or  to  400-cp.  Mazda  C  lamps. — Arthur  D.  Smith, 
Sript. 

Canton,  Ohio. — The  city  has  recently  entered  into  a  con- 
tract for  street  lighting  with  Mazda  C  lamps.  A  complete 
survey  of  the  city  was  made,  taking  into  account  the  re- 
quirements of  the  individual  locations.  The  spacing 
throughout  averages  about  285  ft.,  but  will  vary  in  a  few 
cases  from  180  to  an  extreme  of  380  ft.  On  the  main 
thoroughfares  lamps  of  400  cp.  are  to  be  used,  and  on  the 
residence  streets  250-cp.  lamps.  For  the  secondary  busi- 
ness districts,  which  includes  all  of  the  downtown  section 
except  the  two  main  streets  on  which  a  "white  way"  will  be 
installed,  an  ornamental  system  of  250  and  400-cp.  lamps, 
spaced  about  150  ft.  apart,  has  been  adopted. 

Charleston,  S.  C. — By  an  agreement  with  this  city,  the 
Charleston  Consolidated  Lighting  &  Railway  Company  is 
to  replace  by  Dec.  31,  1917,  all  old-type  enclosed  arc  lamps 
with  Mazda  C  Westinghouse  lamps.  The  change  is  now 
under  way,  and  36  per  cent  of  the  substitutions  have  been 
made.  The  cost  per  lamp  for  the  new  installation  is  about 
$22  each. — G.  H.  Waring,  Vice-President  and  General 
Manager. 

Chicopee,  Mass. — The  municipal  electric  department  is 
replacing  4-amp.  metallic  flame  arc  lamps  with  1500  6.6 
Mazda  C  lamps.  Eventually,  3000  fixtures  will  be  installed. 
On  some  streets  the  lamps,  which  are  100  cp.  units  are 
spaced  100  ft.  apart,  while  on  other  streets,  they  are  200  ft. 
apart.  A  few  higher  rated  units  will  also  be  used. — R.  P. 
Benedict,  Manager. 

EVANSVILLE,  Ind. — The  illumination  with  the  new  lamps 
installed  in  Evansville  is  far  superior  to  that  obtained  with 
the  old  style  lamps.  The  average  cost  of  installing  the  new 
lamps  is  approximately  $50  each.  The  maintenance  cost  per 
annum  is  as  follows:  1000  cp.  $37.65;  600  cp.,  $22.55; 
250  cp.,  $13.50,  and  100  cp.,  %6.27.— Horace  T.  Sharp,  Man- 
ager of  Netv  Business. 

Fort  Wayne,  Ind.- — Compensator-type  fixtures  were  em- 
ployed with  the  nitrogen-filled  lamps  installed  by  the  city 
of  Ft.  Wayne.  The  lamps  and  fixtures  cost  $18  compared 
with  $30  for  the  old-style  magnetite  lamps.  Pole-type  volt- 
age regulators  are  employed  to  maintain  constant  current 
in  the  gas-filled  lamp  circuits.  Switches  are  installed  in  the 
primary  line  of  the  regulators  so  the  street  lamps  can  be 
controlled  from  the  power  house.  "We  think  the  Mazda  C 
unit  is  the  coming  lamp  for  street  illumination." — F.  J.  Div, 
Superintendcyit. 

Helena,  Mont. — By  changing  the  series  arc  lamps  to 
Mazda  C  lamps,  the  Helena  Light  &  Railway  Company  esti- 
mates that  it  has  effected  a  saving  of  53,000  kw.-hr.  per 
year.  To  utilize  the  old  arc-lamp  housing  for  the  new  type 
of  lamp,  the  magnets  and  carbon  tubes  were  removed  and 
series  sockets  installed  to  hold  the  gas-filled  lamps.  The 
old  arc-lamp  shades  were  retained.  Converting  the  fixtures 
cost  about  $1  apiece.  The  new  lamps  cost  about  $2.18 
apiece,  while  the  amount  realized  from  selling  the  discarded 
material  from  the  old  arc  lamp  cases  was  about  55  cents  per 
lamp.  Thus,  the  total  cost  per  lamp  was  about  $1.62.  By 
dispensing  with  the  arc  lamps,  the  services  of  lamp  trim- 
mers were  eliminated,  thus  saving  $117.50  per  month.  With 
the  present  arrangement,  a  meterman  inspects  the  circuits 
once  a  week  at  a  cost  of  $72  a  year.     Since  the  cost  of  mak- 
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•3& 

1914 

February, 
1916 

100  lamps  per 
year    begin- 
ning 1915 

January    and 
April,  1915 

.April,  1916 

May,  1914 
1915 

1 

i 

9! 

< 

u 

1 

Annual 
Load 

500,000   kw.- 
hr. 

i 

00 

— 

3 

1- 

V 

-« 

E- 
-e 

■7. 

1 

1 

s 

$16.80,   $.33.60   and 
$54.00 

$57.50  all  night 
$.52.50  until  1  p.m. 
$40.00  all  night 
$32.00  until  11  p.m. 
$55.00 

$48.00  and  $60.00 

$56.73 

$60.00  all  night 
$44.50  midnight 

$20.00 

$40.40  moonlight 

$90.00 

$25.00 

$32.50  aU  night 
$21.00  half  night 
$27.00  on  brackets 
$16.00 
$13.00 

1 

•c 
d 

100,  200  and  350-cp.  series  tungsten 

i-amp.  320-vatt  series  magnetite. 

Some  have  been  substituted  by  400- 
cp.  single-light  posts  with  Mazda 
C  lamps 

6.6-amp. inclosedarcs 

250,  400  and  600-cp. 
series  Mazda  C 

600-cp.  series  Mazda  C 

Ornamental  i-i-amp.  330-tvatt  G.E. 
forms  to  and  17  series  arcs 
Residence  lighting 
80-cp. 

6.6-amp.  250-cp.  G.E.  form  6  Novalux 
60-cp. incand. 
4-amp.  200-cp.  G.E.  magnetite  arcs 

4-amp.    G.E.    luminous  arcs 

80-cp.  series  incand. 

6.6-amp.  G.E.  series  inclosed  arcs 

2.50-cp.  series  Mazda  C 

100-op.     

60  -on.     

d 
Z 

o 

.£• 
•c 

g           r^                CO           o 

O                lO       o  >o  o  o  to 

..**                     »f?        to  C^  OS  <o  t^ 

t2)                        c^           to  csi 

267 

150 

1.50 

1,350 

c 

3 

Puget  Sound 
Trac,  Lt.  & 
Pwr.  Co. 
Consumers 
Pwr.  Co. 

Fort  Smith 
Lt.  &  Trac. 
Co. 

Peoples  Gas 
&  Elec.  Co. 

Western 
States     Gas 
&  Elec.  Co. 

West  Virginia 
Water  & 
Elec.  Co. 

Pensacola 
Elec.  Co. 
Municipal 

Jackson  Lt.  & 

Trac.  Co. 
Vicksburg  Lt. 

&  Trac.  Co. 
Sandusky 

Gas  &  Elec. 

Co. 

-     - 

t 

> 

Chicopee, 

Mass. 
Everett, 

Wash. 

Muskegon 
Mich. 

Fort     Smith, 
Ark. 

Oswego,  N.Y. 

Stockton.Cal. 

Charleston, 
W.  Va. 

Pensacola, 

Fla. 
Padu  c  ah , 

Ky. 
Jackson, 

Miss. 
Vicksburg, 

Miss. 
Sandusky, 

Ohio 

- 

> 

3"-^ 

o 

24,814 
24,000 

23,975 
23,368 

23,253 

22,996 

22,982 
22,760 

21,262 
20,814 
19,989 

. 

1 

*- 

3    M 

- 

OS 

a 

January,  1916 

1911 

September, 
1914 

CO 

2 

OS 

Present  Lamp  Equipmknt 

Annual 
Load 

O 
g 

4,000  hours 
2,000  hours 
4,000  hours 
4,000  hours 
4,000  hours 
4,000  hours 
2,000  hours 
4,000  hours 
2,000  hours 
4,000  hours 
2,000  hours 
58,520     kw.- 
hr. 

345,726   kw.- 
hr.  (actual) 
164^35    kw.- 
hr.  festimat- 
ed) 

700,000  kw.- 
hr. 

480,000   kw.- 
hr. 

o       .S 
O          M 

§  .-a 
1^    ■< 

^■3 

>• 

"S 

q 

i 

$35.00 
$25.00 
$47.25 
$52.00 
$70.00 
$40.00 
$29.00 
$54.00 
$69.00 
$60.00 
$39.00 
.$45.00 

$60.00 

$72.75 

$91.00  overhead 

$100.00  underground 

$63.00 

$66.00 

$68.00  all  night 

$55.00  all  night 
$37  50  midnight 
S70.00 

$16.00 

o 

•X. 

100-cp.  series  a.c.  Mazda  C  (34  miles 
overhead  lines) 
250-cp.  ditto  (52  miles) 
250-cp.  ditto  (52  miles) 
400-cp.  ditto  (10  miles) 
600-cp.  ditto  (1  mile) 
20-amp.  1,000-cp.  ditto  (0.25  mile) 
250-cp.  ditto  (0.5-mile  underground) 
250-cp.  ditto  (0.5-milc) 
400-cp.  ditto  (0.5-mile) 
400-C)).  ditto  (0.5-mile) 
600-cp.  ditto  (0.5-mile) 
20-amp.  Mazda  C 
250-cp.  Mazda  C,  G.E.  series 

400-cp.  ditto 
600-cp.  ditto 
i-amp.  series  luminous  inclosed  arcs 

20-amp.  300-watt  Mazda  G  with  G.E 
Novalux  fixtures  and  compensators 

4-amp.  series  magnetite  arcs 

20-amp.  600-cp.  series 

15-amp.  400-cp. 

4-amp.  G.E.  series    magnetite  arcs 

32-cp. incand. 

1,000-cp.  Mazda  C  series  (white  way) 
400-cp.         (business  sec- 
tion) 
60-cp.           (residence  dis- 
trict) 

a 

O      1 

&I 
gl 

d 
Z 

i 

Ca                                                         r- 

(M  00  O        •*              to        00        (M 

o       <o       toto       o 
to      o      en  to      o 
tk      CO                   n 

§ 

. 

>> 

■8 

1 

5 

o 

-j3 

O 

Ry  Co.. 

Counties  Gas 
&  Elec.  Co. 

Bay  State  St 

Ry.  Co. 
Citizens    Gas 

&  Elec.  Co. 

Texas  Pwr.  & 

Lt.  Co 
Sheboygan 

Elec.  Co. 

Kingston  Gas 
&  Elec.  Co. 

Tide     Water 
Pwr.  Co. 

as 

-is! 

-a 

a 
a 

S3 

Ohio 

Norristown, 
Pa. 

Newport, 

R.I. 
Waterloo, 

Iowa 

Waco,  Texas 

Sheboygan, 
Wis. 

Kingston,  N. 
Y. 

Wilmington, 
N.C. 

> 

c 
"a 

f 

|.| 

to 

s 

oo" 

OC 

27,149 
26,693 

26,425 
26,398 

25,908 
25,748 

"l 

iiifi'  lamp  i-eiiowals  is  estimated  to  l)c  about  !t>^5  per  ycaili,. 
total  yearly  cost  for  the  incandescent  lamp  circuits  is  !jn 
In  lillf)  the  cost  for  arc  lamp  repairs  and  trimming  ^ 
$588,  which  shows  a  saving  of  !|;4;51  for  the  new  sysm 
The  number  of  outages  has  been  reduced  with  the  chaVe 
the  incandescent  lamps  having  shown  an  average  iif'oi 
8000  hr. — ('.  A.  liernicr,  Superintendent  of  Elect  % 
f)e/>(irt  inenl. 

Jamestown,  N.  Y. — About  225  enclosed  arcs  have  $i 
replaced  by  800  Cutter  incandescent  suspension  fixtures  t| 
Holophane  refractors.  The  fixtures  with  lamps  cost  am 
.$2,700.  An  additional  $1,.'50()  was  spent  in  rearranging jij 
adding  to  the  old  circuits.  By  these  changes,  provision^ 
made  for  the  additional  lamps  required  at  the  time  )^ 
seventy-five  to  eighty  others  which  might  be  needed  inhj 
future.  A  new  seventy-five-light  circuit  would  have  m 
between  $4,000  and  $5,000  in  addition  to  the  lamps  andfi 
tion  apparatus.  The  change  proved  very  satisfactory,  nj 
the  lighting  is  superior  to  the  old  system.  The  savin  ji 
operating  and  maintenance  expenses  is  between  10  ni 
15  per  cent. — C.  O.  John-non,  Asfiistant  Superintendent. 

Lynchburg,  Va. — We  have  just  entered  into  a  new- 
tract  with  the  city  to  replace  7.5-amp  series  enclosed 
and  will  install  the  equipment  which  calls  for  about  70(i 
to  ()00-cp.  Mazda  C  units,  within  six  months.—  / 
G>-enli CDii,  Supe rintendent. 

Newark,  Ohio— The  cost  of  installing  the  new  lai 
about  $5.18  per  lamp.    New  station  equipment  for  ope 
the  revised  street  lighting  system  is  just  being  recei\ 
installation.      It    cost    $30,000.      The    nitrogen-filled 
which  are  being  substituted  for  the  enclosed  arc  lamp 
being  installed  gradually  while  the  old  plant  is  still  in  > 
ation.     The  new  generating  equipment  is  being  installec'o 
greater    economy. — W.    C.    Christian,    Director    of    P  h 
Service. 

Pensacola,  Fla. — No  change  in  the  circuits  or  win 
was  involved  in  changing  to  the  new  type  of  street  ligln 
used  in   Pensacola.     The  cost  of  installation  including ,h 
lamps  was  about  $20  per  lamp.     Since  the  services  of  In 
trimmers  have  been  dispensed  with  the  maintenance  co  i 
much  less  than  with  old   arc  lamps.     The  Mazda  C  k  j: 
and  the  500  60-cp.  incandescent  lamps  which  have  b' 
service  for  some  time  are  connected  to  the  same  tub 
formers  and  have  operated  very  satisfactorily. — J.  G.  i 
clmu,  Gen'l  Supt. 

PiTTSFiELD,    Mass.. — Company    installed    lamps    anr' 
pays  for  operation  and  maintenance.    Fifty-nine  orna' 
standards  containing  luminous  arcs  are  employed  whic 
$175   a   post  to   install   and   are   requiring   $1,101   pei 
for  operation  and  maintenance. 

Portland,  Me. — Ornamental  street  lighting  in  Portlu 
Me.,  consists  of  four  lamp  posts  carrying  100-watt  k  p 
grouped  so  each  may  be  automatically  turned  off  amo 
from  switches  in  the  series  circuits.  The  cost  of  insta  n 
these  poles  with  the  lamps  was  approximately  $90  apci 
In  making  the  changes,  three  250-watt  incandescent  k  p 
have  been  substituted  for  two  arc  lamps,  the  rates  foih 
two  propositions  being  the  same. — W.  C.  Billings,  Sup'ii 
tendent  gf  Poiver  and  Lighting  Department. 

Seattle,  Wash. — The  rate  of  4%  cents  per  kwi; 
which  the  municipal  lighting  department  of  Seattle,  W  h 
has  been  charging  for  street  lighting  is  said  to  include  C3i 
ating  and  maintenance  expense  as  well  as  the  fixed  chajt 
on  the  street  lighting  system.  The  rate  for  1917  has  e 
reduced  to  4  cents,  however.  Despite  this  change,  i 
claimed  by  the  lighting  department  that  there  is  still  a  o 
profit.  The  change  to  Mazda  C  lamps  which  has  been  n 
ducted  on  a  large  scale  in  Seattle  was  made  gradually  it 
practically  no  added  expense  over  regular  operation  ex^F 
for  the  cost  of  the  lamps  installed.  Maintenance  of  the  3' 
type  of  lamps,  it  is  declared,  is  much  less  than  on  the^i 
lamps. 

Springfield,  Ohio. — The  new  street  lighting  contu 
which  the  Springfield  Light,  Heat  &  Power  Company  :< 
cently  closed  not  only  includes  the  installation  of  25i;i 
and  600-cp.  Mazda  C  lamps,  but  also  315  ornamental  )i 
lamps,  each  bearing  three  100-cp.  incandescent  lamps,  w 
of  which  burn  until  midnight  and  one  all  night.  ComptJS 
tion  for  these  lamps  will  be  on  a  basis  of  $35  per  post'e 
year,  the  contract  specifying  that  the  company  shall  fur  s 
the  conduits  only  and  deliver  secondary  service  at  s^i* 
intersections. — W.  Parsons,  Treasurer  and  Manager. 

Suffolk,  Va. — Maintenance  of  old  systerri  was  very  g 
for  past  few  years  owing  to  age  of  equipment.  Rn 
outages  were  experienced  for  which  company  was  penal  3( 
Average  life  of  lamps  about  1200  to  1700  hr.  Illumin£0 
considered  increased  100  per  cent.  Average  cost  of  laP 
installed  including  poles,  wires  and  fixtures  $25. — h  . 
Brinkley,  Division  Superintendent. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


PRIMARY  SWITCHES  REDUCE 

TRANSFORMER  CORE  LOSSES 

Indiana  Company  Estimates  an  Annual  Saving  of  $39 
in  Core  Losses  for  400  Kw.  Industrial  Installa- 
tion Which  Justifies  Primary  Switches 

The  Indiana  Railways  &  Light  Company  of  Kokomo, 
Ind.,  has  installed  two  Westinghouse  type  D  oil  switches 
in  the  primary  circuits  of  two  of  its  power  customers' 
transformer  installations,  and  has  made  arrangements 
with    these   customers    whereby    the    switches    will    be 

tripped  to  prevent 
transformer  core 
losses  at  night 
and  on  Sundays. 
The  switches  in- 
stalled on  the  cus- 
tomers' premises 
were  spare  units 
that  had  been 
taken  from  the 
powerhouse 
switchboard  to 
make  way  for 
units  of  greater 
rating.  That  the 
practice  pays  and 
would  pay,  even 
if  the  switches 
had  to  be  pur- 
chased new  for 
the  service,  is 
shown  by  the  fol- 
lowing data  on  an 
installation  at  the 
factory  of  the 
Globe  Stove  & 
Range  Company. 
The  installation 
consists  of  four  100-kw.  Westinghouse  single-phase 
power  transformers  connected  to  a  two-phase,  four- 
wire,  2300-volt  primary  line,  and  a  50-kw.,  2300-volt 
lighting  transformer.  The  primary  leads  to  the  four 
power  transformers  are  run  through  Matthews  fuse 
switches  and  through  the  type  D  oil  switch.  The  fuse 
switches  had  been  installed  before  the  oil  switch  was 
added  to  the  installation,  and  were  left  in  the  circuit 
for  overload  and  short-circuit  protection.  No  attempt 
is  made  to  interrupt  the  core  loss  on  the  lighting  trans- 
former, but  the  oil  switch  on  the  power  circuit  is  always 
opened  when  the  stove  works  is  not  operating. 

The  guaranteed  core  lo.;s  on  each  of  the  100-kw. 
units  is  518  watts.  During  the  six  working  days  of  the 
week  the  four  units  are  out  of  service  fourteen  hours  a 
day,  and  on  Sundays  the  circuit  is  open  for  twenty-four 
hours  continuously.  The  saving,  therefore,  amounts  to 
518  watts  X  4  units  =  2072  watts  X  14  hr.  per  day  = 
29,008  kw.-hr.  per  working  day.  Multiplying  this  figure 
by  six  working  days  a  week  and  adding  the  twenty-four- 
hour  core  loss  for  a  single  Sunday  gives  223.7  kw.-hr. 
core  loss  per  week,  or  11,632  kw.-hr.  year  that  would  be 
wasted  if  units  remained  in  the  circuit  at  all  times. 


INDUSTRIAL  PLANT  OIL  SWITCH  OPENED 
EVENINGS  TO  AVOID  CORE  LOSSES  IN 
TRANSFORMERS 


The  coal  cost  alone  at  the  Kokomo  plant  will  average 
about  1/3  cent  per  kilowatt-hour,  so  that  a  conserva- 
tive estimate  of  the  actual  saving  amounts  to  1/3  X 
11,632  -  100  =  $38.77  per  year.  The  li.st  price  of  the 
type  D  switch,  according  to  a  recent  quotation,  was  $41, 
which  is  probably  much  more  than  the  Kokomo  com- 
pany paid  for  the  units  several  years  ago  when  they 
were  originally  installed  in  the  powerhouse. 

P.  H.  Palmer,  assistant  manager  and  assistant  treas- 
urer of  the  Kokomo  company,  in  commenting  on  the 
installation  said  that  there  had  been  no  difficulty  in 
getting  the  industrial  plant  customers  to  open  and  close 
the  switches.  When  the  installation  was  made  it  was 
pointed  out  to  the  executives  of  the  plant  that  opening 
the  switches  would  protect  the  transformers  from  light- 
ning at  night  and  thus  afford  better  service,  and  at  the 
same  time  reduce  fire  hazard  in  the  plant  as  well  as 
save  core  loss  for  the  central  station  company.  In  view 
of  these  facts  the  industrial  plant  executives  detail  a 
man  to  operate  the  switch  morning.^  and  evenings. 


An  Aid  in  Installing  Heavy  Lighting  Fixtures 

on  Trolley  Poles 

While  erecting  street-lighting  fixtures  at  Peru,  Ind,, 
the  installation  crew  found  two  scaffolds  of  the  type 
shown  in  the  accompanying  illustrations  very  useful. 
The  brackets  which  were  being  attached  to  tubular 
trolley  poles  for  supporting  6.6-amp.  series  incandescent 
lamps,  weighed  295  lb.  each.  With  these  scaffolds  a 
crew  of  five  men  were  able  to  erect  fifteen  of  these 
brackets  in  a  day,  including  the  time  for  drilling  four 
%-in.  holes  in  the  pole  for  circuit  outlets,  and  for  mov- 
ing the  scaffolds.     A  second  trip  over  the  entire  instal- 


PORTABLE   SCAFFOLD   USE:D   TO    INSTALL   LIGHTING   FIXTURES   ON 
TROLLEY  POLES 
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lation    of   fifty-three    units   was   made    to     mount    the 
lamps. 

Each  sciilfold  was  made  in  two  parts  and  arrany^ed  so 
that  it  could  be  taken  apart  by  removing  three  bolts. 
Two  men  generally  worked  at  changing  the  scaffold 
positions  while  the  remaining  three  men  used  the  elec- 
tric drill  and  hoisted  and  mounted  the  brackets.  A.  C. 
Herren,  manager  of  the  Peru  Municipal  Electric  Light 
&  Water  Plant,  under  whose  direction  the  work  was 
done,  placed  the  cost  of  the  scaffolds  at  about  $2.50 
each;  however,  since  in  the  end  the  bolts  and  lumber 
of  which  they  were  made  will  go  back  into  stock,  the 
actual  cost  is  mainly  in  the  labor  of  making  them. 


Hold-Off  System   for  Protecting  Station    and 

Line  Men 

Before  any  employee  of  the  Pennsylvania  Water  & 
Power  Company  is  allowed  to  repair  any  apparatus  he 
is  required  to  inform  the  station  operator  which  piece 
it  is  and  about  how  long  he  will  be  engaged.  If  the 
operator  decides  that  conditions  permit  cutting  the  ap- 
paratus out  of  service  for  the  period  specified,  he  pro- 
ceeds to  isolate  the  equipment   from   the  rest  of  the 
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FORM    OF    HOLD-OFF    CARD    USED    BY    PENNSYLVANIA    WATER    & 
POWER    COMPANY 

system,  grounding  it  if  necessary,  and  then  fills  in  a 
card  like  that  shown  above  and  indicates  also  in 
a  log  book  the  time  that  he  did  so.  Meanwhile,  all  dis- 
connecting switches,  circuit-breakers,  etc.,  the  closing 
of  which  might  endanger  the  repairman  are  blocked 
and  tagged  with  standard  hold-off  cards,  note  being 
made  of  the  location  of  hold-off  tags  on  the  back  of  the 
card.  When  this  has  been  done,  the  lower  part  of  the 
card  filled  in  by  the  operator  is  detached  and  given  to 
the  repairman  to  indicate  that  he  has  received  permis- 
sion to  carry  on  his  work.  The  upper  portion  of  the 
card  is  retained  by  the  operator  and  placed  on  the  switch 
or  mechanism  that  controls  the  particular  piece  of  appa- 
ratus to  be  worked  on.  When  the  job  has  been  com- 
pleted, the  workman  signs  the  stub  he  previously  re- 
ceived and,  after  indicating  the  time  thereon,  returns  it 
to  the  operator,  who  then  restores  conditions  to  normal. 
The  time  at  which  this  is  done  is  entered  on  the  log 
sheet  so  that  comparisons  may  be  made  when  desired 
with  the  time  signed  by  the  workman. 


If  several  men  not  reporting  to  the  same  foreman 
rcMiuest  permission  to  work  on  the  same  circuit  or  piece 
of  apparatus,  each  one  is  provided  with  a  card  of  per-  j 
mission  and  the  upper  halves  are  attached  to  the  con-  ' 
trol  switch.  The  remainder  of  the  procedure  is  exactly 
the  same  as  with  one  man  working,  except  that  appa- 
ratus cannot  be  cleared  until  all  permission  cards  have 
been  signed  and  turned  in  by  the  workmen.  Corre- 
sponding halves  of  cards  are  then  fastened  together  and 
filed  with  the  daily  reports.  , 

It  may  be  pointed  out  that  additional  precautions  are  * 
taken  to  prevent  accidents.  For  instance,  if  a  man  is 
working  in  the  wheel  pit  of  a  turbine  a  sign  indicating 
the  fact  is  hung  on  the  head-gate  control.  A  lock  and 
chain  is  also  attached  to  the  governor  and  hand-control 
valves.  If  lightning  arresters  are  being  worked  on, 
ground  jumpers  are  attached  to  the  choke  coil  of  the 
circuit.  The  clamps  on  the  conductor  grounding  de- 
vices are  held  closed  by  springs.  Hooks  and  eyes  are 
provided  on  the  clamps  to  permit  handling  with  a  switch 
hook.  When  apparatus  is  taken  out  of  service  a  sign 
to  that  effect  is  attached  to  it  in  a  conspicuous  position. 
The  signs  on  some  apparatus,  like  transformers,  are 
made  reversible,  so  that  one  side  reads,  "Danger — keep 
off,"  and  the  other  side,  "Out  of  service."  Each  sign 
is  supported  on  a  turning  post  so  that  the  desired  side 
can  be  turned  to  view  and  locked  there.  Pilot  lamps  are 
placed  near  the  transformers  to  indicate  whether  the 
high-tension  and  low-tension  oil  switches  are  open  or 
closed. 


How  an  Indiana  Company  Saves  Secondary 

Circuit  Copper  by  Use  of  Overhead 

Ground  Wire 

On  a  5-mile,  2300-volt,  delta-connected,  three-phase 
line  operated  between  Marion  and  Sweatzer  by  the 
Marion  (Ind.)  Light  &  Heating  Company,  the  over- 
head ground  wire  has  been  utilized  as  the  return  cir- 
cuit for  secondary  lines  serving  farm  customers.  With 
the  connections  shown  in  the  accompanying  diagram 
two  farm  customers  may  be  served  by  a  single  trans- 
former  placed    equidistant   between   their    houses,    the 
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only  addition  to  the  existing  pole  line  being  a  single 
secondary  wire,  the  service  leads  and  insulators.  As 
will  be  noted  from  the  sketch,  one  side  of  the  trans- 
former secondary  is  connected  to  the  ground  wire, 
which  is  grounded  at  every  other  pole.  The  other  side 
of  the  transformer  secondary  is  connected  to  a  fourth 
No.  6  copper  wire  which  is  strung  between  the  two  farm 
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-SERVICE  WIRES  TO  FARMER'S  HOUSE  AND  CONNECTIONS 
AT    TRANSFORMER    POLE 


houses.  Without  sectionalizing  the  overhead  ground 
wire  the  services  are  taken  off  as  indicated.  The  long- 
est run  of  secondary  line  on  which  this  practice  has 
been  tried  is  0.25  mile.  Experience  to  date  indicates 
that  in  addition  to  saving  cross-arm  space,  transform- 
ers and  copper  wire,  this  scheme  gives  less  trouble  with 
lightning  since  there  are  fewer  transformers  to  be 
damaged. 


Special  Receptacle  for  Hot  Cable  Compound 

The  accompanying  illustration  shows  a  special  con- 
tainer employed  by  the  Commonwealth  Edison  Company 
of  Chicago  for  handling  the  better  grades  of  hot  com- 
pound used  in  high-tension  cable  work,  It  is  made  of 
Vs-in.  iron  plate,  with  bottom,  handle,  bail  loops  and 
spout  all  welded  in  place,  and  hence  no  degree  of  heat 
will  affect  their  permanence.  It  is  8  in.  in  diameter 
and  9%  in.  high,  and  will  hold  sufficient  compound  to 


WELDED   COMPOUND    POT   FOR    HIGH    TENSION    CABLE    WORK 

fill  a  thin  conductor  joint.  The  loop  in  the  middle  of 
the  bail  serves  an  important  function,  since  it  prevents 
the  hook  from  sliding  over  to  the  side  and  spilling  hot 
compound  when  lowering  the  pot  into  a  manhole  with  a 
rope.  The  bail  loops  are  so  placed  as  not  to  project 
above  the  top  rim  of  the  pot  to  facilitate  stacking  one 


on  top  of  another.  The  cover  was  also  designed  with 
this  feature  in  mind,  being  perfectly  flat  on  top  with  a 
depression  in  the  center  and  a  bar  welded  across  this 
depression  to  serve  as  a  handle  for  removing  the  lid. 
A  rim  welded  to  the  under  side  of  the  cover  fits  inside 
the  pot  and  keeps  the  cover  in  place. 


Portable  Equipment  for  Testing  Industrial 

Plant  Motors 

Extensive  investigations  have  been  and  are  still  being 
made  by  a  large  manufacturing  company  in  Bridgeport, 
Conn.,  to  determine  the  most  economical  grouping  of 
machines  for  motor  drives,  the  proper  settings  for  re- 
lays, the  most  deirable  sizes  of  motors  for  different 
services,  the  acceleration  of  motors,  and  the  like.  To 
facilitate  these  analyses  a  portable  test  set  is  employed 
which  can  be  connected  in  any  main  or  branch  feeder 
without  interrupting  service.  The  connections  of  equip- 
ment employed  in  the  test  set  are  indicated  herewith. 
As  shown,  five  leads  have  to  be  connected  between  the 
test  set  and  the  circuit  switch.  Screw  terminals  are  pro- 
vided on  the  lugs  to  which  each  fuse  clip  is  attached  so 
that  the  test  set  leads  may  be  connected  therewith  be- 
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CONNECTIONS  FOR   PORTABLE   MOTOR  LOAD   TEST   SET 

fore  the  fuses  are  removed.  In  order  that  the  protec- 
tion of  fuses  will  not  be  eliminated,  however,  auxiliary 
fuse  clips  are  provided  in  the  corresponding  circuits  on 
the  test  set  into  which  fuses  of  the  proper  rating  can 
be  inserted.  Test-set  terminals  between  which  there  is 
a  large  difference  of  potential  are  widely  separated  to 
minimize  the  possibility  of  accidental  short-circuits  dur- 
ing connection  of  apparatus. 

It  may  be  pointed  out  that  the  test  equipment  includes 
an  ammeter,  a  voltmeter  and  a  graphic  wattmeter.  The 
current  coils  of  the  wattmeter  are  energized  by  series 
transformers,  the  ratios  of  which  may  be  easily  changed 
to  suit  conditions.  In  series  with  the  primaries  of  each 
of  these  transformers  is  a  single-pole  switch.  The  ter- 
minals of  these  switches  are  also  connected  with  oppo- 
site ends  of  a  double-blade,  double-throw  switch,  the 
hinges  of  which  are  connected  with  the  ammeter.  To 
determine  the  current  in  either  circuit  the  double-throw 
switch  is  thrown  into  the  position  connected  with  the 
particular  circuit  and  the  single-blade  switch  opened. 
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COMMERCIAL  AND    BUSINESS  POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


THE  "COOK-BY-WIRE  STORE" 

AT  PORTLAND,  ORE. 

A  Shop  Which  Sells  Electric  Ranges  Exclusively — 

How  Every  Electrical  Man  Can  Promote 

Electric    Cooking 

When  the  Northwestern  Electric  Company,  which  sup- 
plies electric  service  in  Portland,  Ore.,  first  opened  up 
its  campaign  on  electric  cooking,  several  ranges  were 
installed  in  the  company's  general  office  for  demonstrat- 
ing "cooking  by  wire"  to  customers. 

Finding  that  this  did  not  prove  satisfactory  from  a 
sales  standpoint,  and  that  it  did  not  add  to  the  general 
appearance  of  the  office,  the  commercial  department  de- 
cided to  open  up  a  store  for  the  sale  of  electric  ranges 
exclusively.  This  store  is  150  ft.  from  Washington 
Street,  the  principal  thoroughfare  of  the  city,  measures 
21  ft.  by  60  ft.,  and  is  finished  in  white  enamel  through- 
out. 

Arrangement  of  the  Store 

The  rear  of  the  store  is  made  to  represent  a  modern 
kitchen,  with  inlaid  linoleum  on  the  floor,  imitation  tile 
on  the  three  walls,  kitchen  cabinet,  ice  box,  electric 
water  heater  and  tank  and  kitchen  table,  all  white 
enameled.  A  meter  is  installed  on  the  electric  range 
used  by  the  demonstrator  and  reads  in  watt-hours.  A 
number  of  comfortable  white  enameled  chairs,  an  elec- 
tric fan,  and  indirect  lighting  fixtures  are  also  provided. 
Flush  receptacles  are  installed  just  above  the  baseboards 
so  that  all  ranges  on  display  in  the  store  can  be  con- 
nected. 

This  showroom  was  named  the  "cook-by-wire" 
store,  as  this  was  found  to  be  the  best  name  from  a 
psychological  standpoint.  The  total  cost  of  equipping 
the  "cook-by-wire"  store,  excluding  the  ranges,  was 
approximately  $500.  In  it  will  be  held  monthly  cam- 
paigns with  free  domestic  science  lectures  by  an  experi- 
enced demonstrator.  Luncheons  are  served  to  the  vari- 
ous women's  clubs  of  the  city,  accompanied  by  short 
talks  on  the  advantages  of  cooking  by  wire.  During  the 
first  month  one  range  manufacturer  furnished  a  "home 


THE  EXCLUSIVE  ELECTRIC-RANGE  STORE  OF  THE  NORTHWESTERN 
ELECTRIC  COMPANY,  PORTLAND,  ORE. 


economist"  lecturer,  and  invitations  were  sent  to  con- 
sumers to  attend  these  lectures  on  home  economics, 
which  were  given  each  afternoon.  The  result  of  this 
first  month's  campaign  was  to  sell  sixty-four  of 
this  manufacturer's  electric  ranges.  Since  then  a  num- 
ber of  other  electric  ranges  have  been  sold. 

During  another  month  ranges  were  sold  at  cost,  divid- 
ing the  payments  over  a  period  not  exceeding  twenty- 
four  months  and  making  no  payment  less  than  $3. 

This  "cook-by-wire"  store  is  for  the  sale  of  electric 
ranges  exclusively,  and  handles  no  other  electric  appli- 
ance of  any  kind.  A  central  station  opening  up  a  store 
of  this  kind  certainly  proves  to  the  public  and  the  manu- 
facturers that  it  believes  in  the  electric  range,  points 
out  one  of  the  oflftcials  of  the  Northwestern  Company. 

Creating  the  Demand 

"We  realize  that  we  could  sell  a  great  many  more 
ranges  if  we  could  do  considerably  more  advertising," 
he  continues,  "but  the  cost  of  the  range  is  so  high  that 
if  we  added  on  even  a  small  per  cent  of  the  cost  of  ad- 
vertising we  find  that  it  brings  the  cost  up  so  that  we 
could  not  sell  them  on  any  kind  of  terms.  We  are  losing 
money  on  every  range  sold  in  order  to  get  the  range  , 
introduced.  If  the  manufacturers  would  co-operate  and  j 
do  some  national  advertising  it  would  help  us  out  tre- 
mendously. I  believe  in  the  manufacturers  creating  a 
demand.  We  are  here  to  stand  back  of  the  ranges  and 
close  the  sale,  but  interest  must  be  aroused  before  we 
can  start  our  sale,  and  the  most  effective  way  of  getting 
interest  aroused  is  by  advertising. 

"We  find  a  very  hearty  co-operation  among  the  local 
jobbers;  most  of  them  spend  all  their  profits  made  on 
ranges  in  helping  on  various  means  of  advertising  and 
demonstrating.  One  of  the  local  jobbers  paid  one-half 
of  the  expense  of  erecting  a  large  steel  sign  7  ft.  by  17 
ft.  at  a  local  apartment  house  where  we  are  installing 
electric  ranges. 

"Electrical  contractors  and  dealers  in  any  city  can  be 
a  great  help  in  the  electric  range  business.  A  number  of 
our  prospects  who  had  already  decided  to  install  an 
electric  range  said  at  the  last  minute  they  had  con- 
cluded they  would  not  purchase  a  range  now,  as  the 
electrical  contractor  who  wired  their  house  said  that 
the  electric  range  cost  too  much  to  operate  and  advised 
them  not  to  purchase  nov\^.  Others  were  told  that  to 
cook  with  electricity  cost  a  great  deal  more  than  by 
other  means  of  cooking.  I  find  that  this  is  the  senti- 
ment of  many  electrical  men,  and  this,  I  believe,  is  a 
matter  of  ignorance  on  their  part.  I  have  one  in  my 
home,  and  it  costs  me  some  months  25  cents  or  50  cents 
more  than  my  gas  cost,  but  its  advantages  are  so  much 
greater  that  I  do  not  even  consider  that  it  cost  me  in 
the  end  a  cent  more  than  even  gas  at  $1  per  1000.  I 
cook  for  six  in  my  family  and  my  bill  averages  $3.50. 

"When  a  man  starts  to  buy  an  electric  range  or  an 
appliance,  he  generally  asks  a  friend,  who  is  an  elec- 
trical man  (who  may  be  a  contractor,  dealer,  jobber, 
manufacturer,  meter  reader,  repair  man,  wire-fusser, 
or  an  employee  of  any  branch  of  the  electric  business), 
whether  this  electric  appliance  he  expects  to  buy  is  a 
practical  thing  for  him  to  have.  If  this  friend  knocks 
it,  he  will  not  make  the  purchase,  and  all  effort  on  the 
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rt  of  the   salesman   is  lost  in  a  second  when  some 
ler  electric  man  knocks  the  electric  appliance. 

A  Creed  for  Every  Electrical  Man 

"I  believe  in  the  electric  range  with  my  whole  heart 
d  soul.     I  believe  it  is  practical,  and  I  believe  we  will 

be  cooking  by  wire  before  long  and  paying  3  cents 
r  kilowatt-hour,  too.  When  we  first  started  in  the 
Kitric  range  business  we  made  a  special  canvass  of 
»ctrical  men  and  architects  in  the  city  in  order  to 
t  them  to  cook  by  wire,  so  they  could  recommend  the 
jctric  range  to  their  friends.  I  offered  all  kinds  of 
ducements,  giving  them  the  ranges  at  cost,  we  paying 
r  the  installation  and  letting  them  pay  for  the  ranges 

their  own  terms  at  $2  or  $3  per  month  if  they  so 
sired.  We  sold  half  a  dozen  or  more,  and  these 
ople  are  good  boosters  for  the  electric  range  to-day. 
"If  all  electrical  men  or  even  10  per  cent  of  the 
metrical  men  of  the  country  would  cook  by  wire  in 
eir  own  homes,  it  wouldn't  be  long  until  the  other  90 
r  cent  would  also  be  cooking  by  wire. 
"The  electric  range  business  holds  a  tremendous 
tare  for  the  central  station,  manufacturer,  jobber, 
laler  and  contractor.  Let's  all  get  together  and  boost 
ith  all  our  hearts.  Buy  a  range  for  your  own  home, 
ve  it  a  trial,  and  you  will  see  that  we  can  boost  the 
ectric  range  game  so  that  every  central  station,  all 
tntractors  and  dealers  can  sell  the  electric  range,  like 
le  gas  companies,  furniture  stores,  hardware  stores, 
apartment  stores  are  selling  gas,  oil,  wood  and  coal 
mges  to-day." 


An  Advance  Campaign  for  Steam-Heating 
Business  at  Kokomo,  Ind. 

The  president  of  the  Indiana  Railways  &  Light  Com- 
iny  of  Kokomo,  Ind.,  has  issued  instructions  to  the 
)mpany's  new-business  department,  of  which  0.  M. 
ooker  is  head,  to  devote  a  major  portion  of  its  time 
aring  the  late  summer  months  to  securing  heating 
usiness.  The  plan  as  mapped  out  at  the  beginning  of 
le  campaign  was  as  follows : 

About  $100  is  to  be  spent  in  newspaper  advertising, 
)llowed  by  circular  letters  sent  to  a  picked  list  of 
rospective  customers  whose  places  of  business  or  resi- 
mce  are  on  the  company's  existing  mains.  Then  each 
'.  these  prospective  steam  users  is  to  be  visited  per- 
mally  several  times  during  the  month. 

The  company  is  protected  against  the  demands  of  the 
elated  prospective  customer  not  near  existing  mains 
y  its  franchise,  which  does  not  require  it  to  extend 
s  system  unless  a  certain  number  of  feet  of  radiating 
irface  can  be  secured  per  block  of  extension.  To  com- 
at  the  arguments  of  the  man  who  says  "It  will  cost  too 
luch,"  a  book  has  been  prepared  showing  the  actual 
mounts  of  the  bills  for  each  of  the  company's  cus- 
)mers  for  each  month  last  season.  It  is  the  common 
ling  for  a  prospective  customer  to  declare  that  "Jones 
)ld  him  steam  heat  cost  a  certain  large  amount  for 
ast  one  month  last  winter."  But  a  look  at  all  of  Jones' 
ills  for  the  winter  will  disclose  that  he  mentioned  only 
le  January  bill,  but  forgot  about  the  very  low  charges 
1  the  fall  and  spring  months. 

The  steam  heating  system  at  Kokomo  is  now  four 
ears  old,  and  is  serving  104  customers  with  140,000 
1.  ft.  of  radiating  surface.  Everyone  uses  metered 
srvice.  It  is  expected  that  this  campaign  will  add 
tventy-five  new  patrons  with  a  total  of  20,000  sq.  ft. 
adiation.  Should  the  necessity  for  it  arise,  the  comp- 
any contemplates  financing  prospective  customers' 
team  heating  installations  on  a  three-years-to-pay  plan. 

Following   are   ten   arguments   reproduced   from   the 


Kokomo  company's  advertisement  in  the  local  papers: 

1 — Central-station  steam  is  convenient. 

2 — Central-station  steam  practically  eliminates  fire  haz- 
ards. 

3 — Central-station  steam  is  automatically  controlled,  and 
furnishes  even  temperatures  24  hr.  per  day,  thus  eliminat- 
ing the  annoyance  of  negligent  janitors. 

4 — Operating  costs  as  compared  to  other  methods  are 
very  satisfactory — your  coal  bill,  janitor  hire,  hauling  of 
ashes,  furnace  repairs  and  loss  of  temper  are  all  bunched 
in  one  item. 

5 — Central-station  heating  equipment  does  not  depreciate 
as  other  systems  do;  no  heating  plant  involved. 

6 — Central-station  steam  is  clean,  no  coal,  dust  or  ashes 
to  contend  with;  it  saves  your  decorations. 

7— Kokomo's  system  is  a  tried  system;  you  get  the  heat. 
Over  100  present  satisfied  customers  will  vouch  for  it. 

8 — Central-station  service  enhances  real-estate  values;  it 
causes  your  rooms  to  become  more  attractive  to  tenants. 

9 — You  can  use  your  furnace  room  and  basement  for 
ether  purposes;  it  will  be  clean  and  safe  from  fire. 

10 — An  efficient  central-heating  station  is  essential  to  a 
growing,  progressive  city  such  as  ours,  and  if  the  system  is 
light  it  deserves  your  patronage. 


"White-Way"  Lighting  as  a  Factor  in 

Friendly  Relations  with  the 

Public 

The  new  "White  Way"  of  Oklahoma  City,  Okla.,  is 
the  climax  of  a  series  of  civic  improvements  in  which 
the  management  of  the  Oklahoma  Gas  &  Electric  Com- 
pany has  been  a  leading  factor. 

The  policy  adopted  by  the  management  to  encourage 
the  feeling  that  the  utility  corporation  is  made  up  of 
citizens  who  are  "intensely  human,"  and  to  throw  per- 
sonality into  every  move  that  tends  to  make  a  contact 
with  the  public,  received  its  heartiest  indorsement  on 
the  evening  when  the  governor  of  the  state,  the  mayor 
and  commissioners,  and  more  than  300  city  employees 
and  150  vehicles,  led  by  the  entire  city  fire  department, 
participated  in  a  municipal  parade  through  the  business 
section.  Oflficials  from  near-by  towns  attended  the  big 
celebration.  Enthusiastic  speeches  were  made,  the  en- 
tire city  turned  out  for  a  night  of  carnival,  and,  follow- 
ing the  parade,  a  big  street  dance  was  held  along  the 
White  Way,  the  proceeds  going  to  the  milk  and  ice  fund 
for  the  poor. 

The  cost  of  the  White  Way  was  $5,000,  which  was 
subscribed  by  business  men.  The  lighting  is  to  be 
maintained  by  the  city  at  an  approximate  cost  of  $1,000 
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per  aiuuini.  Eighty-four  standards  are  .surmounted  by 
IGOO-cp.  luminous-arc  lamps  fed  throu^rh  an  under- 
ground cable.  The  installation  was  done  by  a  crew  of 
thirty  men  from  the  Oklahoma  Gas  &  Electric  Com- 
pany under  the  supervision  of  the  manager,  W.  R.  Moli- 
nard,  assisted  by  W.  P.  Jones,  contract  agent  of  the 
company. 


Pump  Jacks  Help  Boost  Suburban  Business 

It  is  the  experience  of  the  Benton  Harbor-St.  Joseph 
(Mich.)  Railway  &  Light  Company  that  a  few  pump 
jacks  kept  in  stock  help  to  increase  the  company's  wa- 
ter-pumping business.    The  jacks  used  are  of  the  double- 


SEVERAL    PUMP    JACKS    ARE    ALWAYS    KEPT    IN    STOCK    IN    THE 
BENTON    HARBOR   CENTRAL-STATION   OFFICE 

reduction  type  and  can  be  attached  to  windmill  pumps, 
or  in  fact  to  almost  any  kind  of  farm  pumps.  The 
jacks  alone  are  sold  for  $15  each,  or  with  a  0.5-hp.  mo- 
tor are  priced  at  $75,  which  includes  the  cost  of  instal- 
lation. The  Benton  Harbor  company  has  about  100  of 
these  motor-driven  pumps  ranging  from  0.5  hp.  to  5 
hp.  on  its  suburban  and  rural  circuits,  and  by  keeping 
some  of  the  jacks  in  stock,  it  is  always  ready  to  provide 
quick  pumping  service  to  more  prospective  customers. 
The  installation  pictured  herewith  shows  a  farm-power 
installation,  including  one  of  the  pump  jacks  which 
formed  a  part  of  the  company's  exhibit  at  an  electrical 
show  in  the  city. 


Reducing  to  a  Scientific  Basis  the  Promise  of 
Service  Connections 

The  Commonwealth  Edison  Company  of  Chicago  has 
adopted  a  new  plan  for  handling  the  matter  of  promises 
of  service  connections  which  has  eliminated  90  per  cent 
of  the  complaints  from  this  source.  The  plan  resulted 
from  an  analysis  of  the  time  requirements  of  connect- 
ing services  and  the  reduction  of  these  to  a  formula  by 
the  use  of  which  the  number  of  days  required  between 
the  time  of  signing  the  contract  and  of  service  installa- 
tion can  be  accurately  estimated.  This  data  is  then 
supplied  to  the  contract  department  for  the  information 
of  the  customer.  The  contract  department  is  thus  en- 
abled to  make  a  promise  which  the  company  can  live 
up  to,  and  also  to  make  special  arrangements  at  the  very 
beginning  of  relations  to  accelerate  the  order  if  the 
usual  routine  will  not  be  satisfactory. 

The  plan  began  with  the  street  department,  which 
furnished  a  formula  to  the  engineering  department 
from  which  the  latter  could  compute  the  time  required 
by  the  former  to  install  service.     This  formula  is  that 


the  time  re(iuired  by  the  street  department  from  its  re 
coipt  of  the  order  to  put  in  a  drop  or  extension  is  equa 
to  twice  the  time  required  to  do  the  work  with  one  ganj 
of  men,  plus  two  days.  When  a  customer  orders  serv' 
ice  the  engineering  department  proceeds  to  make  ar 
estimate  of  the  cost  of  material  and  labor  to  furnisl 
this  service.  The  labor  cost  is  then  divided  by  the  valu( 
of  one  gang  for  one  day,  which  gives  the  number  o 
days  or  time  to  substitute  in  the  above  formula. 

Using  the  formula,  then,  gives  the  time  required  b\ 
the  street  department,  and  to  this  is  added  the  tim(i 
required  by  the  engineering  department  to  prepan 
plans  and  the  total  time  is  recorded  on  the  estimate 
sheet.  Then,  when  the  customer  comes  in  to  sign  th(' 
contract  the  contract  department  has  the  data  on  hanc 
from  which  it  can  tell  him  just  when  he  can  expeci 
service. 


New  Central -Station   Office   Contains   Specia 
Showroom  for  Architects  and  Contractors 

A  feature  of  the  new  Pueblo  (Col.)  office  building  ol 
the  Arkansas  Valley  Railway,  Light  &  Power  Company 
is  a  special  display  room  that  has  been  fitted  up  in  th( 
basement  containing  equipment  of  special  interest  t( 
architects  and  contractors. 

The  quarters  open  to  the  general  public  include  ; 
comfortable  rotunda,  equipped  with  seats  for  patrons 
writing  desks,  electric  fans,  etc.  Glass-inclosed  electri( 
meters  explain  the  mechanism  of  these  measuring  de 
vices  for  the  benefit  of  customers,  and  a  lamp  boarc 
indicates  the  relative  consumption  of  different  sizes  ant 
types  of  lamps. 


Brooklyn  Landmark  Now  Bears  Sign  for 
"Edison  Service" 


The  Brooklyn  Edison  Company  has  just  leased  the  168-ft.  Smith 
Gray  tower,  a  Brooklyn  landmark  visible  from  all  parts  of  thi 
city,  lor  its  electric  signs  advertising-  central  station  service.  Tht 
letters  of  the  legend  contain  987  10-watt  and  15-watt  lamps,  whicli 
remain  lighted  from  dusk  to  dawn.  The  clock  is  lighted  bj, 
twenty-four  100-watt  lamps.  j 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


ELECTROLYTIC  COPPER  REFINING 

n  Elaborate  Analysis  of  Metal  Losses  in  a  Copper 
Refinery 

LECTROLYTIC   copper   refining   is   of   special   in 


50-lb.    cast-iron    weights,    adjustable    by    lead    shot,    to 
make  up  a  full-scale  load. 

These  weights  are  not  suitable  for  every-day  use,  as 
they  afford  a  great  surface  for  the  condensation  of 
moisture,  collection  of  dirt,  etc.,  so  a  test  car  loaded 


1  .terest  for  two  reasons:    First,  it  yields  the  high-     with  very  heavy  cast-iron  weights  is  checked  against 


purity  copper  for  conductors;  second,  it  was  the 
st  large  electrochemical  industry.  The  process  of 
jctrolytic  refining  as  described  in  text-books  is  sim- 
city  itself.  How  complicated  it  is  in  practice,  bow- 
er, and  how  constant  vigilance  is  required  to  run  a 
finery  economically,  is  evident  from  the  very  interest- 
g  analysis  of  the  sources  of  metal  losses  in  a  copper 
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FIG.    1 — STEPS    IN    THE    ELECTROLYTIC    RE^i'INING   OF    COPPER 


finery   given   by   Lawrence   Addicks   in  Metallurgical 
d  Chemical  Engineering  of  July  1,  1916.    A  flowsheet 

the  process  under  consideration  is  given  in  Fig.  1. 
lere  are  seven  principal  sources  of  loss,  outlined  un- 
r  the  headings,  A,  B,  C,  D,  E,  F,  G. 
A.  Weighing  Losses. — It  is  customary  to  weigh  out- 
ing copper  in  5-ton  drafts  under  such  conditions  that 
e  refineries  have  been  able  to  stand  upon  their  weights 

final,  provided  the  consignee  agrees  with  the  count  of 
3ces.  In  order  to  accomplish  this  two  platform  scales 
e  placed  in  tandem,  separate  weighers  taking  read- 
?s  and  comparing  figures  before  passing  a  lot. 
The  standard  of  weight  is  furnished  by  the  certifica- 
>n  of  the  United  States  Bureau  of  Standards  of  a 
-lb.  brass  weight  as  a  "Class  R  or  Working  Stand- 
d."    Against  this  are  checked  a  sufficient  number  of 


them  every  two  or  three  weeks,  and  this  test  car  is  used 
for  daily  checks  on  the  merchant  scales.  In  this  way  it 
is  quite  practicable  to  maintain  the  desired  precision 
of  1  lb.  in  10,000.  As  identical  methods  are  used  for 
weighing  incoming  blister  and  outgoing  wire  bars,  there 
is  at  the  present  time  but  small  chance  of  tracing  any 
copper  losses  to  scales  in  a  modern  plant. 

In  weighing  the  silver 
and  gold  the  situation  is 
somewhat  different.  The 
incoming  silver  and  gold 
are  weighed  as  blister 
copper,  as  outlined 
above,  while  the  outgoing 
shipments  are  weighed 
as  bullion.  As  the  gold 
is  always  shipped  to  a 
United  States  assay  office 
whose  weights  are  final, 
we  again  come  to  gov- 
ernment standards  and 
have  automatically  a 
weekly  check  against  the 
refinery  bullion  balance. 
In  one  of  the  large  re- 
fineries a  year's  returns 
showed  a  difference  of 
but  0.0015  per  cent. 

B.  Sampling  Losses. 
There  are  three  sources 
of  losses,  due  to  mois- 
ture, to  errors  in  sam- 
pling methods,  and  salt- 
ing. 

C.  Assaying.  This  is 
subject  to  three  sources 
of  losses,  due  to  assay 
methods,  splitting  lim- 
its, and  assay  errors. 

D.  Slag  Losses.  These, 
as  explained  by  the  author  in  detail,  deserve  the  very 
careful  study  of  the  metallurgist. 

E.  Stack  Losses.  There  are  four  such  losses:  losses 
from  anode  furnace  stacks,  refining  furnace  stacks,  sil- 
ver refining  stacks,  and  cupola  stacks.  Perhaps  the 
most  interesting  are  the  silver  refining  stack  losses. 
The  anode  slimes  consist  of  the  insoluble  impurities 
contained  in  the  anode  and  run  30  per  cent  to  40  per 
cent  in  silver.  The  copper  is  mostly  leached  out  as  sul- 
phate and  the  slimes  are  then  melted  and  subjected  to 
a  series  of  oxidizing  operations  until  a  high-grade  dore 
is  obtained. 

In  general  about  1  per  cent  of  the  silver  treated  and 
about  0.1  per  cent  of  the  gold  is  recovered  by  various 
means  in  the  flue  system,  and  great  progress  has  been 
made  in  the  last  ten  years  in  this  practice.     Until  the 
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CottrcU  systt'iii  ol'  electrostatic  precipitation  was  suc- 
cessfully applied  to  treating  these  ga..^s  ihj  opportuni- 
ties for  serious  undetected  losses  were  Vv.ry  great,  and 
even  now  there  is  no  point  in  a  metal  loss  in /estigation 
which  needs  more  careful  watching. 

The  great  diftlculty  is  that  the  actual  losses  madj  are 
clearly  discernible  only  after  several  years,  as  thj  re- 
sults from  single  yearly  inventories  are  always  more  or 
less  clouded  by  anode  furnace  bottom  absorptions  which 
vary  from  year  to  year,  and  the  punishment  comes  so 
long  after  the  crime  that  it  is  very  easy  to  be  lax  to 
the  immediate  benefit  of  apparent  operating  costs. 
Molten  silver  should  be  handled  like  a  volatile  liquid. 

f\  Process  Losses.  These  may  be  classed  as  silver 
and  gold  in  outgoing  copper,  silver  in  outgoing  gold,  gold 
in  outgoing  silver,  minor  losses,  and  process  margin. 

G.  Handling  Losses.  These  are  classed  as  wind 
losses,  theft,  solution  losses,  soil  losses  and  slimes 
losses. 

While  for  the  detailed  discussion  of  the  losses  the 
reader  must  be  referred  to  the  original  article,  enough 
has  been  said  to  appreciate  that  constant  thoughtful  at- 
tention in  a  great  many  directions  is  necessary  to  make 
a  minimum  metal  loss.  As  the  precautions  all  cost 
money  it  raised  the  question  whether  the  additional 
saving  due  to  them  pays.  The  answer  to  this  is  that 
it  is  only  by  constant  schooling  in  all  these  precaution- 
ary m.easures  that  men  can  be  trained  to  be  really  care- 
ful when  they  are  on  their  own  responsibility  and  not 
under  observation.  For  this  reason  the  liberal  use 
of  white  paint  and  many  other  seeming  extravagances 
are  justified.  The  same  rigid  care  and  supervision  in 
the  weighing,  sampling  and  assaying  is  required  as  in 
the  control  of  slag,  and  cathode  losses,  and  careful  at- 
tention must  be  given  on  general  principles  to  all  the 
apparently  insignificant  sources  of  indefinite  loss. 

Wires,  Wiring  and  Conduits 

High-Tension  Cable  Joints. — C.  Beaver. — The  author 
gives  an  account  of  recent  British  practice  in  the  manu- 
facture, laying  and  jointing  of  33,000-volt  three-phase 
paper-insulated  underground  cables.  The  author  first 
points  out  the  advantages  of  drying  and  impregnating 
the  paper  before  its  application  to  the  conductors,  in  or- 
der to  insure  uniform  impregnation  throughout  every 
part  of  the  cable  dielectric,  not  only  in  a  radial  sense 
but  also  throughout  its  length.  The  design  of  the 
straight  through  joints  used  by  the  author  on  these 
cables  is  described  in  some  detail,  the  chief  feature 
being,  firstly,  substantial  conductor  joining  ferrules 
turned  with  curved  surfaces  and  ends  designed  to  avoid 
concentration  of  stress  which  might  arise  either  from  an 
edge  effect  on  the  ferrule  itself,  or  from  a  point  effect 
due  to  the  exudation  of  solder  globules  at  the  ends  of 
the  ferrule;  secondly,  the  use  of  specially  designed  thor- 


end  portions  of  the  sleeve  fitted  with  vent  plugs  are 
cylindrical,  and  screw  on  to  the  central  portion  which  is! 
flask-shaped  in  section.  The  rectangular  opening  pro- 
vided for  compound  filling  by  a  simple  pouring  operation- 
is  closed  after  the  sleeve  is  filled  by  a  lid  which  is  sol- 
dered all  round  its  edges.  The  seating  provided  for  the 
lid  is  such  that  no  solder  globules  can  penetrate  to  the 


VIC.   '.\ — CAST   LEAD   SLEEVE   WITH    LU)   REMOVED 

interior  of  the  sleeve.  The  general  design  insures  that 
nothing  but  smooth  surfaces  of  bold  curvature  exist  in 
the  vicinity  of  the  conductor  joints,  anything  in  the  na- 
ture of  projections  or  edges  being  as  far  removed  as 
possible  therefrom.  Fig.  4  shows  the  joint  with  porce- 
lain spacers  in  position  prior  to  the  assembly  of  the  three 
parts  of  the  lead  sleeve  over  it,  these,  as  well  as  the 
hexagonal  outer  collars  of  the  procelain  spacers,  being 
threaded  over  the  cable  before  the  conductor  joints  are 
made.  The  web  portions  of  the  spacers  are  slipped  be-' 
tween  the  cores  at  equal  distances  from  the  staggered 
conductor  joints,  and  given  a  right-angle  turn  to  get, 
them  into  a  vertical  plane,  and  the  outer  porcelain  col-' 
lars  are  passed  on  to  their  respective  web  pieces  and 
turned  through  an  angle  of  about  90  deg.  to  lock  the  two 


!«*^ 


FIG.    4 — CABLE   JOINTS    WITH    PORCELAIN    SPACERS    IN    POSITION 

parts  together.  Fig.  2  shows  the  joint  in  its  cast  lead' 
sleeve,  assembled  ready  for  the  plumbing  and  compound 
filling  operations.  Fig.  5  shows  the  joint  as  laid,  com- 
plete with  armor  bond  and  inclosed  in  a  cast-iron  box 
for  mechanical  protection.  In  the  same  issue  the  article 
by  P.  Torchio,  describing  the  methods  of  the  New  York 
Edison  Co.,  is  reprinted  from  Electrical  AVorld,  April 
15,  1916,  page  877.  In  an  editorial  note  the  following 
comparison  is  made  between  American  and  British  prac- 
tice. "One  of  the  fundamental  differences  in  the  two 
methods  of  jointing  is  the  filling  of  the  box  and  the 
compound  used.  Mr.  Beaver  recommends  a  solid  com- 
pound and  a  simple  pouring  process  for  filling  the  box. 
Mr.  Torchio,  on  the  other  hand,  uses  a  liquid  filler  and 


FIG.    2 — CABLE    JOINT    IN     ITS    CAST    LEAD    SLEEVE    READY    FOR 
FILLING    OPERATION 

oughly  vitrified  unglazed  porcelain  ^pacers,  which  permit 
the  elimination  of  wrappings  of  tape  or  paper,  and  re- 
duce the  dependence  on  jointer's  workmanship  to  a  mini- 
mum;  and,  thirdly,  a  special  design  of  cast  lead  sleeve 
made  in  three  parts,  constructed  to  permit  of  efficient 
filling  under  ordinary  atmospheric  pressure  conditions. 
Fig.  3  shows  the  cast  lead  sleeve  with  lid  removed.    The 


FIG.    5 — SECTION    OF   COMPLETED    JOINT    IN    ITS 
CAST-IRON    BOX 

subjects  the  joints  to  a  14-lb.  vacuum  before  filling.  The 
method  of  protecting  the  solid  insulation  against  electro- 
static charges  by  means  of  a  metal  gauze  is  ingenious,  as 
also  is  the  application  of  heavy  lamp  wick  round  the 
gauze  to  retain,  by  surface  tension,  the  insulating  oil 
in  the  splice.  It  is  claimed  that  the  joint  described 
eliminates  the  trouble  that  has  been  experienced,  in  some 
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ases,  of  the  liquid  filler  running  into  the  cable  and 
saving  voids  in  the  joint.  From  the  two  articles  it 
'ould  appear  that  the  solid-filled  joint  is  the  simpler, 
[though  we  have  no  doubt  that  experienced  jointers 
uickly  become  familiar  with  both  methods  of  jointing, 
nd  the  fact  that  fundamentally  different  methods  are 
eing  used  for  practically  identical  services  should  fur- 
ish  information  of  considerable  value  to  makers  and 
sers  of  extra  high  pressure  cables."— London  Elec- 
'ician,  June  23,  1916. 

Control  Gear. — E.  F.  Butler. — An  illustrated  article 
iving  many  practical  hints  on  details  of  construction 
I  direct-current  motor  starters  and  control  gears  in 
eneral. — London  Elec.  Review,  June  23  and  30,  1916. 

Units,  Measurements  and  Instruments 

Correction  for  Ther-mo-electric  Current  to  be  Applied 
>  the  Throtv  of  the  Ballistic  Moving-Coil  Galvanometer. 
-Paul  E.  Klopsteg. — A  brief  mathematical  paper, 
rem  a  consideration  of  the  equations  of  periodic  mo- 
on of  a  galvanometer  coil  under  the  conditions,  first, 
lat  a  steady  electromotive  force  exists  in  the  circuit 
id  second,  that  the  electromotive  force  is  zero,  two 
cpressions  are  deduced.  Each  expression  gives  the 
)rrection  for  thermo-electric  current  to  be  applied  to 
le  ballistic  throw  on  closed  circuit,  the  discharge  hav- 
ig  taken  place  on  open  circuit.  The  equations  involve 
mply  the  determination  of  the  ratio  of  one  amplitude 
:  the  coil  to  the  one  next  following,  together  with  fac- 
irs  which  are  obtainable  from  existing  tables.  The 
ilculated  and  observed  corrections  are  found  to  be  in 
Dod  agreement. — Phys.  Rev.,  June,  1916. 

Roentgen-Ray  Tube. — At  a  recent  meeting  of  the 
resden  Electrotechnical  Association,  Prof.  F.  J.  Koch 
scussed  the  latest  developments  in  X-ray  equipment, 
id  described  a  new  tube  construction  due  to  Lilienfield. 
he  nature  of  the  discharge  is  independent  of  degree  of 
icuum,  up  to  a  certain  point,  if  an  incandescent  cath- 


FIG.   6 — CONSTRUCTION  OF  NEW  RONTGEN  RAY  TUBE 

le  be  employed  in  the  vacuum  tube.  This  principle  is 
jplied  in  the  Coolidge  tube  by  using  a  glowing  tungsten 
)iral  as  cathode;  diffuse  cathode  rays  are  sent  off  in 
1  directions,  and  generate  Roentgen  rays  where  they 
tipinge.  The  efficiency  of  the  tube  decreases  rapidly 
ith  load,  so  that  control  of  effect  is  not  easy.  With  a 
ew  to  overcoming  this  diflftculty,  Lilienfeld  adds  to  the 
'dinary  Roentgen  ray  tube  a  special  ignition  tube  con- 
fining an  incandescent  cathode  in  the  shape  of  an  or- 
nary  metal  lamp  filament.  The  main  and  ignition  tubes 
ay  be  excited  by  two  transformers  working  in  phase, 
'  a  single  transformer  (T  in  Fig.  6),  may  be  used  for 
)th  purposes.  In  Fig.  6,  G  represents  the  incandes- 
!nt  cathode,  K  the  main  cathode,  and  A  the  anticathode. 
variable  high  resistance  R  is  shunted  between  K  and 
,  and  adds  considerably  to  the  homogeneity  of  the 
lys. 

The  cathode  G  is  made  incandescent  by  an  aux- 
ary  transformer  H,  and  when  T  develops  the  break- 
)wn  pressure,  ignition  current  flows  between  G  and  K. 
he  latter  being  tubular,  cathode  rays  pass   into  the 


Roentgen  tube  itself,  break  down  its  high  cathode  re- 
sistance, and  establish  discharge  between  K  and  A.  As 
compared  with  R,  the  internal  resistance  of  the  tube  is 
so  small  that  most  of  the  current  passes  through  it,  and 
only  a  small  part  through  the  high-pressure  resistance. 
As  regards  general  construction,  the  anticathode  is  wa- 
ter-cooled, and  since  the  glass  shows  no  fluorescence 
(electrons  being  produced  artificially),  a  fluorescent 
screen  is  mounted  inside  the  tube  to  indicate  its  work- 
ing. 

It  is  claimed  that  this  tube  gives  constant  radia- 
tion at  all  loads,  that  the  hardness  or  penetrating  power 
of  the  rays  can  be  varied  easily  and  accurately  either 
by  altering  the  ignition  current  or  by  varying  the  set- 
ting of  R,  and  the  hardest  or  softest  rays  can  be  ob- 
tained at  a  moment's  notice  (irrespective  of  previous 
conditions)  and  maintained  indefinitely  in  greater  in- 
tensity than  is  possible  with  other  tubes.  The  quantity 
of  rays  varies  directly  with  the  current  strength,  and 
the  radiation  is  relatively  homogeneous.  Since  no  re- 
flected cathode  rays  fall  on  the  glass,  the  latter  does  not 
become  hot  in  working;  also  no  guard  screen  is  neces- 
sary on  account  of  Roentgen  rays  from  the  glass.  Sharp 
negatives  are  obtained ;  and  the  life  of  the  tube  is  prac- 
tically equal  to  that  of  an  ordinary  glow  lamp  (so  long 
as  the  anticathode  is  not  prematurely  damaged  by  over- 
load), i.e.,  the  life  is  determined  by  the  incandescent 
cathode  instead  of  by  consumption  of  residual  gas  by 
the  cathode  rays.  The  new  tube  is  made  with  as  high 
a  vacuum  as  possible.  A  valve-tube  with  incandescent 
cathode  is  claimed  to  give  excellent  results,  and  to  ren- 
der unnecessary  rectification  of  the  high  pressure  trans- 
former current.  In  order  to  keep  the  field  stress  in 
the  spark  transformer  approximately  symmetrical,  Koch 
places  a  "directional  resistance"  (porcelain-sheathed 
aluminum  rod  in  electrolyte  contained  by  an  iron  ves- 
sel) in  parallel  with  the  transformer  primary. — Londoii 
Elec.  Rev.,  June  30,  1916. 

Recording  X-Ray  Spectrometer. — Arthur  H.  Comp- 
TON. — A  paper  in  which  a  recording  X-ray  spectrometer 
is  described  by  means  of  which  a  continuous  record  can 
be  obtained  of  the  ionization  produced  by  a  beam  of 
X-rays  reflected  from  a  crystal  as  the  angle  of  the  crys- 
tal is  varied.  A  spurious  and  irregular  current  in  the 
ionization  chamber  was  investigated  and  found  to  be 
due  to  a  slight  radioactivity  within  the  ionization 
chamber.  Methods  are  described  whereby  the  effect  of 
this  radioactivity  may  be  considerably  reduced.  The 
X-ray  spectrum  of  tungsten  was  examined  in  some  de- 
tail. 

In  addition  to  the  seven  lines  already  known,  an 
indication  was  found  of  six  others,  two  of  which  are, 
however,  somewhat  uncertain.  The  wave-lengths  of  the 
different  lines  were  carefully  determined.  The  relative 
intensities  of  the  different  order  reflections  of  the  same 
line  are  proportional  to  the  areas  under  the  humps  pro- 
duced in  the  record  by  the  spectrum  line;  and  the  rel- 
ative intensities  of  the  first  three  orders  in  the  spec- 
trum from  rock-salt  were  determined  by  measuring 
these  areas.  The  observed  intensities  of  the  different 
orders  indicate  that  polarization  occurs  when  a  beam  of 
X-rays  has  been  reflected  by  a  crystal. — Phys.  Rev., 
June,  1916. 

Electrophysics  and  Magnetism 

Electrical  Capacity  of  Gold-Leaf  Electroscopes. — T. 
Barrat. — An  abstract  of  a  London  Physical  Society 
paper.  The  method  of  sharing  charges  is  used  to  find 
the  capacity  of  electroscopes,  the  deflection  of  the  in- 
strument itself  being  used  to  determine  the  volt  drop. 
The  capacity  was  found  to  be  under  all  conditions  inde- 
pendent of  the  deflection. — London  Electrician,  June 
23,  1916. 
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Men 
of  tlie  Industry 

Chang»\s  in  Personnel 

and  Position — 

Hi()f;cii|)liic;il  N'oli-s 


S.  Fred  Smith,  who  has  just  rounded 
out  a  quarter-century  as  general  man- 
ager of  the  Salem  (Mass.)  Electric 
Lighting  Company,  has  seen  the  com- 
pany's equipment  expand  from  an  800- 
hp.  plant  in  1891,  to  the  present  elabo- 
rate and  modern  system  on  which 
$1,000,000  has  been  expended  in  im- 
provements alone  since  Salem's  great 
fire  two  years  ago.  Mr.  Smith  is  a  na- 
tive of  Salem,  and  began  his  public 
utility  work  as  an  employee  and  later 
as  manager  of  the  local  telephone  com- 
pany. Meanwhile  he  became  a  director 
of  the  young  electric  lighting  com- 
pany, and  in  1891  succeeded  A.  S. 
Temple  as  its  manager,  which  position 
he  has  held  continuously  to  date. 

Fred  S.  Troop,  contract  manager  of 
the  United  Electric  Light  &  Water 
Company,  New  Britain,  Conn.,  has  ten- 
dered his  resignation  to  take  effect 
Sept.  1. 

Steven  E.  Gamble,  who  resigned  as 
manager  for  the  Great  Western  Power 
Company  at  Petaluma,  Cal.,  has  been 
appointed  manager  of  the  Electrical 
Appliance   Company,    San   Francisco. 

E.  T.  Foote,  formerly  of  the  New 
York  office  of  the  Cutler-Hammer  Man- 
ufacturing Company,  is  now  in  charge 
of  the  company's  Boston  office,  located 
in  the  Columbian  Life  Building,  Boston. 

E.  D.  Metcalf  has  been  appointed 
superintendent  of  construction  and  as- 
sistant to  the  manager  of  the  Union 
Light  &  Power  Company,  Franklin, 
Mass.,  and  Mr.  N.  B.  Stearns  has  been 
appointed  power  engineer  of  the  com- 
pany. 

George  P.  Flading,  for  the  last  nine 
years  a  salesman  in  the  eastern  terri- 
tory for  the  Trumbull  Electric  Manu- 
facturing Company  of  Plainville,  Conn., 
has  been  appointed  manager  of  the 
Trumbull  company's  New  York  office  at 
114  Liberty  Street,  New  York  City. 

Arthur  H.  Halloran,  managing  editor 
of  the  Journal  of  Electricity,  Power  and 
Gas,  San  Francisco  Cal.,  has  been  ap- 
pointed Pacific  Coast  representative  of 
the  Society  for  Electrical  Development, 
Inc.  Mr.  Halloran's  headquarters  will 
be  in  the  Crossley  Building,  San  Fran- 
cisco, Cal. 


J.  B.  Long  of  the  illuminating-engi- 
neering department  of  the  Common- 
wealth Edison  Company,  Chicago,  111., 
has  been  appointed  contract  agent  for 
the  Central  Power  Company  at  Grand 
Island,  Neb. 

H.  W.  Schmidlapp,  local  manager  of 
the  Montana  Power  Company  at  Living- 
ston, Mont.,  has  been  transferred  to 
Lewistown,  Mont.,  to  take  charge  of 
the  Montana  company's  interests  there, 
succeeding  C.  C.  Simondson,  who  has 
been  transferred  to  the  Billings  office. 

J.  L.  White  has  been  appointed  man- 
ager of  the  Willamette  Valley  division 
of  the  Oregon  Power  Company,  with 
headquarters  at  Springfield,  Ore.,  suc- 
ceeding A.  Norman,  who  has  resigned. 
Mr.  White  was  formerly  manager  of  the 
Albany  division  of  the  Oregon  Power 
Company. 

Arthur  J.  Sweet,  formerly  of  the  firm 
of  Vaughn,  Meyer  &  Sweet,  consulting 
engineers,  Milwaukee,  Wis.,  has  with- 
drawn from  the  partnership  to  open  an 
independent  office  in  Milwaukee  for 
consulting  practice  in  steam,  electrical 
and  illuminating  engineering,  with  the 
engineering  of  street  lighting  installa- 
tions as  a  specialty. 

E.  S.  Hamblen  has  been  appointed 
manager  of  the  Union  Light  &  Power 
Company,  Franklin,  Mass.,  succeeding 
the  late  P.  Henry  Clark.  Mr.  Hamblen 
has  been  engaged  in  utility  work  for  the 
past  thirteen  years  and  until  his  new 
appointment  was  manager  of  the  Ran- 
dolph &  Holbrook  Electric  Light  Com- 
pany of  Randolph,  Mass. 

A.  Jackson  Marshall,  for  the  past 
three  years  secretary  of  the  Electric 
Vehicle  Association  of  America,  which 
organization  was  merged  last  March 
with  the  National  Electric  Light  Asso- 
ciation as  its  Electric  Vehicle  Section, 
was  recently  appointed  executive  rep- 
resentative of  the  commercial  section, 
and  will  be  in  charge  of  the  various 
activities  of  that  section  at  the  New 
York  headquarters.  The  growing  im- 
portance of  central-station  commercial 
development,  and  the  widening  scope  of 
commercial  activities,  necessitated  the 
appointment  of  a  competent  man  of  ex- 
perience to  support  committee  work, 
create  suitable  general  information  and 
data  files,  take  care  of  details  incident 
to  publications,  and  in  many  other  ways 
assist  the  section.  Mr.  Marshall  con- 
tinues as  secretary  of  the  Electric  Ve- 
hicle Section. 

Dr.  William  McClellan,  consulting 
engineer  of  New  York  City  and  former 
chief  engineer  for  the  New  York  Public 
Service  Commission  for  the  Second  Dis- 
trict, has  been  appointed  dean  of  the 
Wharton  School  of  Finance  and  Com- 
merce   of   the    University    of    Pennsyl- 


vania, Philadelphia,  one  of  the  princi- 
jjal  undergraduate  departments,  with 
more  than  2000  students.  Dr.  McClel- 
lan was  graduated  from  the  arts  de- 
partment of  Pennsylvania  University 
in  1900.  During  his  college  course  he 
received  the  Quaternions  Prize,  was 
elected  a  member  of  both  Phi  Beta 
Kappa  and  Sigma  Xi,  honorary  frater- 
nities, and  received  special  honors  in 
mathematics.  In  1903  he  obtained  the 
degree  of  doctor  of  philosophy  in 
physics,  mathematics  and  philosophy. 
For  a  time  Dr.  McClellan  was  engineer 
in  charge  of  construction  for  the  Phila- 
delphia Rapid  Transit  Company.  In 
1905  he  became  supervising  engineer 
for  Westinghouse,  Church  Kerr  &  Com- 
pany, and  in  1907  his  present  associa- 
tion with  H.  T.  Campion  of  Philadel- 
phia in  the  engineering  business  com- 
menced. In  1911  he  was  appointed 
electrical  engineer  and  chief  of  the 
division  of  light,  heat  and  power  of  the 
Public  Service  Commission  of  the  Sec- 
ond District  of  New  York  State.  Dr. 
McClellan  is  a  fellow  and  vice-president 
of  the  American  Institute  of  Electrical 
Engineers,  a  member  of  its  executive 
committee  and  vice-chairman  of  its 
public-policy  committee.  He  is  one  of 
the  two  representatives  of  the  institute 
on  the  joint  conference  committee  of 
engineering  societies.  He  is  also  pres- 
ident of  the  joint  Pan-American  engi- 
neering committee.  He  has  long 
been  interested  in  steam  railroad  elec- 
trification and  was  for  a  number  of 
years  chairman  of  the  electrification 
committee  of  the  New  York  Railroad 
Club.  He  has  also  been  greatly  inter- 
ested in  workmen's  compensation  and  is 
a  director  in  the  Utilities  Mutual  In- 
surance Company.  Dr.  McClellan  i« 
also  a  member  of  the  American  Society 
of  Mechanical  Engineers,  of  the  Ameri- 
can Society  of  International  Law,  of 
the  American  Economic  Association, 
the  Academy  of  Political  Science  in  the 
City  of  New  York,  the  American  Politi- 
cal Science  Association,  of  the  Mer- 
chants' Association  of  New  York,  and 
of  the  American  Gas  Institute.  He  is 
also  actively  engaged  in  the  work  of 
national  preparedness  as  a  member  of 
the  New  York  board  of  directors  of  the 
Naval  Consulting  Board. 
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NEW  APPARATUS  AND  APPLIANCES 

1  Record  of  Latest  J)erelop??ient.s'  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Thermally  Controlled  Domes- 
tic Hot  Water  System 

The  Electric  Sales  Service  Company, 
of  San  Francisco,  Cal.,  has  developed 
a  thermally  controlled  water-heater 
which  is  designed  for  use  in  standard 
30-gal.  and  60-gal.  kitchen  boilers  with- 


FIG.    1 — PHANTOM    VIEW    OF    TANK    WITH 
HEATER   INSTALLED 

out  necessitating  any  alteration  or  ad- 
ditional plumbing  for  its  installation. 
In  Fig.  1  is  shown  a  30-gal.  kitchen 
boiler  which  has  been  converted  to  an 
automatic  electric  water-heating  ap- 
paratus for  continuous  operation  by 
merely  removing  the  side  and  bottom 
water-back  connections  and  respective- 
ly inserting  the  thermostat  and  250- 
1500-watt  annular  ring  heater.  The 
conversion  is  completed  on  reconnect- 
ing the  drain  pipe  to  the  outlet  of  the 
terminal  box  and  inclosing  the  boiler 
and  piping  in  a  suitable  boiler  cover. 
With  adequate  heat  insulation,  under 
test  a  30-gal.  boiler  charged  to  160 
deg.  Fahr.  showed  a  radiation  loss  be- 
tween 40  and  50  watts,  depending  on 
the  surrounding  air  temperature.  This 
indicates  that  the  monthly  radiation 
loss  should  not  exceed  30  to  35  kw.-hr. 
The  heating  element  is  just  short 
enough  so  that  it  may  be  easily  in- 
serted or  removed  from  the  bottom 
tap  without  the  need  of  lifting  the 
boiler  from  its  stand.  Due  to  the  in- 
termittent operation  effected  by  the 
thermal  control,  there  is  continually  a 
slight  opening  and  closing  of  the  an- 
nular ring,  being  caused  by  the  differ- 
ence in  amount  of  metal  on  the  inside 
and  outside  surface  of  the  heating  tube. 
This  action  is  amplified  by  expansive 
copper  sheathing  and  makes  the  heater 
self-cleaning,  all  scale  and  precipitate 
being  cracked   off  and   accumulated   at 


the  bottom,  where  it  may  be  flushed 
out.  It  is  an  established  fact,  it  is 
asserted,  that  the  precipitation  of  scale 
is  largely  overcome  by  eliminating  high 
working  temperatures,  and  to  this  end 
the  heater  has  been  provided  with  from 
three  to  seven  times  as  much  radiation 
surface  per  watt  rating  as  has  been  the 
general  practice  in  water-heater  design. 
This  large  radiation  surface  is  said  to 
accomplish  four  results:  (1)  Keeps  the 
working  point  of  the  resistance  mate- 
rial at  the  most  conservative  tempera- 
ture of  450  deg.  Fahr.  and  thereby 
assures  long  life  of  the  heating  ele- 
ment; (2)  reduces  the  temperature  of 
contact  surface  between  shell  and 
water  to  a  point  at  which  the  minimum 
precipitation  of  deposit  is  produced; 
(3)  increases  the  speed  of  the  heacer, 
reduces  the  flushing  of  cold  and  hot 
water,  and  thereby  increases  the  tem- 
perature regulation  at  the  top  of  the 
tank;  (4)  assures  absolute  continuity 
of  service  in  case  the  water-heater  is 
subjected  to  operation  as  an  air  heater 
by  a  failure  in  the  watermain  pres- 
sure draining  the  tank,  the  thermal 
control  being  just  as  effective  operating 
in  air  as  in  wiater. 

Where  excessive  amounts  of  clay  and 
mud  are  encountered,  the  cold-water 
inlet  is  teed  into  the  drain  and  a  check 
or  globe  valve  is  inserted  in  the  line 
to  still  retain  the  drain  at  the  bottom 


FIG.    2 — HEATING    ELEMENT 

of  the  tank.  This  arrangement  passes 
the  silt  on  through  the  service  pipes 
and  slightly  reduces  the  temperature 
regulation,  but  automatically  keeps  the 
tank  cleaned  of  organic,  bacterial  silt 
and  maintains  the  heater  at  the  high- 
est possible  thermal  efficiency.  The 
single  heating  tube  contains  six  or 
more  individual  and  independently 
operated  heating  units  of  250  watts 
each.  Each  section  is  independently 
controlled  by  the  thermostat,  and  the 
regulation  is  such  that  the  individual 
units  are  consecutively  cut  on  and  off 
the  service  line,  one  at  a  time,  at  in- 
tervals of  not  less  than  one  minute, 
depending  upon  the  rapidity  with  which 
hot  water   is   drawn. 

Electrical  connection  between  the 
heater  terminal  box  and  the  ther- 
mostat is  effected  by  a  flexible  armored 
cable  containing  one  lead  for  each 
heater  unit.     The  cable  is  permanently 


fixed  to  the  thermostat  cap.  The  leads 
from  the  thermostat  may  be  connected 
m  any  order  whatsoever  to  the  several 
binding  posts  in  the  heater  terminal 
box,  which  arrangement  makes  it  im- 
possible to  make  a  mistake  in  installing 
the  equipment. 

The  thermostat  is  so  designed  that 
arcing  and  burning  of  the  contacts 
are  avoided  and  all  mechanical  stresses 
and  strains  which,  by  producing  fa- 
tigue of  the  metal,  would  result  in  loss 
of  adjustment,  are  eliminated.  A  ver- 
tical travel  of  0.75  in.  is  obtained  for 
a  10-deg.  change  in  temperature  of  the 
water  surrounding  the  thermostat.  This 
movement  is  produced  by  pure  linear 
expansion  which  occurs  in  the  "The;.Tn- 
Elect"  alloy  used  in  the  barrel  of  the 
thermostat.  The  motion  is  then  trans- 
mitted to  the  contacts  by  a  mechanism 
which  is  entirely  free  from  any  stresses 
or  strains  and  contains  no  riveted 
straps,  couples  or  other  expansive  de- 
vices which  would  cramp  or  break  down 
the  adjustment  when  continuously  ex- 
posed to  a  temperature  range  of  100 
deg.  or  more.  Temperature  regulation 
as  close  as  1/16  deg.  Fahr.  is  obtained. 
The  contact  points  are  0.1  in.  in  diam- 
eter, and  are  designed  to  carry  a  load 
of  250  watts. 

Contact  is  made  by  gravity  action 
and  is  constant  at  all  times,  never  oe- 
ing  in  excess  of  the  weight  of  the 
drop-heads.  This  feature  in  that  the 
contraction  of  the  thermostat  below  the 
150-deg.  or  160-deg.  working  range  v/ill 
not  cramp  or  deform  the  contacts  or 
contact  platform  by  imposing  upon 
them  all  of  the  force  of  contraction. 
Adjustment  of  the  thermostat  for  any 
working  temperature  between  60  deg. 
and  260  deg.  Fahr.  is  readily  acco/n- 
plished  by  turning  in  or  out  the  ad- 
justment screw,  the  head  of  which  is 
just  behind  the  column  supporting  the 
horseshoe  to  which  the  pig-tails  are  at- 
tached. For  permanence  of  adjust- 
ment a  lock-screw  is  provided,  which 
is  reached  from  a  well  in  the  thermo- 


FIG.    3 — THERMOSTAT,    SHOWING    ADJUST- 
MENT   MECHANISM 

Stat  tongue;  160  deg.  Fahr,  has  been 
determined  as  that  point  at  which  the 
best  temperature  regulation  for  the 
greatest  economy  is  to  be  obtained,  and 
hence  all  thermostats  are  set  at  160 
deg.  Fahr.     The  thermostat  cap  is  then 
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locked  on  by  a  meter  seal  which  makes 
the  device  fool-proof,  relieves  the 
housewife  of  all  responsibility  and  as- 
sures her  of  a  continuous  and  automatic 
supply  of  water  at  KiO  de^-  Fahr,  until 
sucii  time  as  she  may  call  the  service 
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FIG.   4 — PERFORMANCE  WIRES 

man  to  readjust  the  thermostat  to  such 
new  higher  or  lower  temperature  as  she 
may  think  better  adapted  to  her  par- 
ticular needs. 

The  advantage  to  the  central  station 
in  having  a  thermostat  which  is  adjust- 
able only  by  a  service  man  lies  in  the 
fact  that  a  thermostat  set  at  180  deg. 
Fahr.  will  consume  15  per  cent  more 
energy  per  month  than  if  set  at  160 
deg.  Fahr.  and  40  per  cent  more  than 
if  adjusted  at  140  deg.  Fahr.  for  the 
same  monthly  gallon  consumption.  It 
is  at  once  evident,  then,  that  a  meter 
consumer  complaining  of  high  bills  may 
be  readily  relieved  by  dispatching  a 
service  man  to  lower  the  adjustment  of 
the  thermostat.  If  the  thermal  stor- 
age capacity  of  the  lower  but  more 
economical  working  temperature  then 
proves  inadequate  and  unsatisfactory, 
the  consumer  has  the  option  of  either 
again  increasing  his  bill  or  increasing 
the  capacity   of  his   storage  tank. 

To  accomplish  -with  an  immersion 
heater  a  temperature  regulation  ap- 
proximating 100  per  cent,  the  "Theim- 
Elect"  unit  has  been  designed  to  oper- 
ate like  an  electric  coffee  percolator. 
The  heater  is  tubular,  with  an  opening 
along  the  side  to  permit  the  water  to 
flow  into  the  center  of  the  heating  unit, 
where  it  is  rapidly  heated  and  carried 
to  the  top  of  the  unit  with  an  increas- 
ing velocity,  which  is  sufficient  to  pro- 
ject the  hot  water  to  the  top  of  the 
boiler  in  the  same  manner  as  that  oy 
which  a  coffee  percolator  delivers  hot 
water  to  the  top  of  the  pot.  In  Fig. 
4  are  shown  load  and  temperature  char- 
acteristics of  the  heater.  The  curves 
were  plotted  from  observations  taken 
from  the  twenty-four-hour  operation 
of  a  250-1500-watt  thermally  controlled 
immersion  heater  in  a  30-gal.  kitchen 
boiler. 

The  "Therm-Elect"  heater  may  be 
operated  on  from  110  volts  to  130  volts 
either  alternating  current  or  direct  cur- 
rent. Where  the  domestic  or  commer- 
cial water-heating  requirements  neces- 
sitate the  installation  of  a  heater  in 
excess  of  1500  watts  capacity,  "Therm-* 
Elect"  equinment  is  made  up  for  opera- 
tion on  220-volt  to  260-volt  three-wire 
circuits,  and  the  regulation  is  such  as 
to  maintain  a  perfect  balance,  it  is 
pointed  out,  on  the  two  sides  of  the 
three-wire  pvstem  at  all  points  between 
zero  and  full  load. 


Cylinder-Type  Washing 
Machine 

The  lni|)erial  Washing  Machine  Com- 
pany of  Sand  Springs,  Okla.,  announces 
the  completion  of  its  new  1917  model 
electric  washing  machine.  Like  the 
previous  models,  it  is  a  cylinder-type 
machine,  but  has  several  new  features 
through  the  use  of  which  it  is  claimed 
that  the  time  required  to  do  a  washing 
is  cut  down  by  one-half.  The  slots  in- 
side the  cylinder  are  so  arranged  that 
they  carry  the  water  to  the  top  of  the 
cylinder  and  pour  it  into  the  clothes  a; 
they  fall,  thus  forcing  more  water 
through  the  garments.  Another  n^w 
feature  is  the  steel  tub  holder  which 
can  be  folded  against  the  wringer 
standard  when  not  in  use.  Further- 
more, the  machine  has  many  con- 
veniences such  as  a  reversing  wringer, 
safety  roll  release,  inclosed  gears,  spe- 
cial drain  valve,  special  clutchless  mo- 
tor with   adjustable   base,  two   lids   to 


ELECTRIC    CYLINDER   WASHER 

the  cylinder,  making  it  easy  to  clean 
without  lifting  out  of  place,  etc.  The 
machine  is  mounted  in  a  structural- 
steel  framework,  and  is  equipped  with 
a  special  pulley  so  that  it  may  be  driven 
by  a  gasoline  engine  without  alteration, 
if  so  desired.  A  small  pulley  is  also 
provided  from  which  ice  cream  freezers 
or  other  small  machinery  may  be 
driven  from  the  same  motor.  It  is  made 
in  two  sizes  for  home  and  laundry  use. 


Talking-Machine  Motor 

With  the  "Phonomotor"  shown  here- 
with any  type  of  spring-operated  phon- 
ograph using  disk  records  can  be  made 
an  electric-driven  machine.  The  tire- 
some rewinding  of  the  spring  is  elimi- 
nated and,  according  to  the  claims  of 
the  manufacturer,  which  is  the  Arnold 
Electric  Company,  Racine,  Wis.,  the 
best  reproduction  possible  of  every  rec- 
ord played  is  insured.  The  motor  can 
be  easily  attached  to  any  phonograph, 
by  simply  setting  it  alongside  the 
metal  disk  of  the  machine  so  that  the 
rubber  pulley  touches  and  drives  the 
disk.  Before  installing  the  motor,  the 
spring  of  the  machine  is  allowed  to  run 
down  entirely  and  the  crank  handle  re- 
moved. No  other  changes  are  neces- 
sary.    The    regulating    device    is    em- 


ployed in  the  same  way  as  when  the 
spring  is  used.  No  harm  can  result  to 
the  machine,  it  is  declared,  and  if  it  is 
desired  not  to  use  the  motor,  it  is  sim- 
ply necessary  to  rewind  the  spring. 
The   motor   operates   on    either   direct- 


SMALL   VERTICAL   MOTOR   INSTALLED  ON 
DISK-TYPE    TALKING-MACHINE 

current  or  alternating-current  at  from 
100  volts  to  120  volts  and  may  be  used 
to  operate  other  small  mechanical  mod- 
els. .  The  net  weight  of  the  device  is 
3  lb. 


Induction  Feeder  Voltage      || 
Regulator 

After  a  considerable  amount  of  en- 
gineering and  experimental  work  with 
a  view  to  improving  the  electrical  per-  i ! 
formance  and  mechanical  details  of  its  | 
induction  feeder  voltage  regulator,  the  '' 
Westinghouse  Electric  &  Manufactur- 
ing Company,  East  Pittsburgh,  Pa.,  has 
placed  on  the  market  the  new  and  im- 
proved type  of  feeder  voltage  regulator 
illustrated  herewith.  It  is  designed  for 
single-phase  2300-volt,  60-cycle  opera- 
tion with  10-per  cent  regulation,  and 
it  is  being  made  with  ratings  of  from 
5.75  kva.  to  69  kva.  The  refinements 
secured  in  the  new  design,  the  maker 
states,  have  increased  the  reliability  of 
the  regulator  in  service  and  have  sim- 
plified and  decreased  the  expense  of  the 


FIGS  1  AND  2 — REGULATOR  REMOVED  FROM 
AND  MOUNTED  IN  TANK 

wiring  necessary  for  installing  acces- 
sories for  automatic  operation,  in  addi- 
tion to  improving  the  electrical  effi- 
ciency. Figs.  1  and  2  show,  respec- 
tively, the  regulator  removed  from 
tank,  and  mounted  in  the  tank. 


September  2,  1916 

The  rotor  is  wound  with  form-wound 
:oils,  as  shown  in  Fig.  3,  and  consti- 
;utes  the  primary  element.  The  short- 
nrcuiting  coils  in  the  rotor  are  formed 
from  a  large  number  of  turns  of  rela- 
;ively  small-size  enamelled  copper  wire, 
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matic  operation,  and  simplifies  and  les- 
sens the  expense  of  installation.  The 
chance  of  failure  in  the  control  circuit 
is  correspondingly  lessened  as  well,  and 
inspection  of  the  wiring  is  made  easy. 
The  operating  motor  is  provided  with 
a  quick-acting  magnetic  brake  as  here- 
tofore, but  the  operating  mechanism 
has  been  changed  so  that  the  regulator 
now  requires  only  ten  seconds  for  the 
complete  range  of  travel  from  maxi- 
mum buck  to  maximum  boost,  20  per 
cent   regulation. 


FIG.  3 — ROTOR  OF  REGULATOR 

thus  reducing  the  watt  loss  in  the  wind- 
ings without  decreasing  the  neutraliz- 
ing effect  for  which  they  are  provided. 
The  stator  core  with  the  secondary 
windings  in  place  is  shown  in  Fig.  4. 
rhe  core  is  of  the  frameless  construc- 
tion so  largely  used  in  the  construction 
af  induction  motors.  With  this  form 
af  construction  the  cross  section  of  the 
stator  core  is  increased  without  a  cor- 
responding increase  in  size  of  other 
parts  and  of  floor  space,  resulting  in  a 
decrease  of  iron  loss  and  exciting  cur- 
rent. Furthermore,  the  insulating  oil 
in  which  the  regulator  is  immersed  in 
the  tank,  comes  in  direct  contact  with 
all  surfaces  of  the  stator  core. 

In  a  regulator  the  insulation  of  wind- 
ings is  of  vital  importance  because  of 
the  severe  conditions  of  operation.  I  he 
coils  for  both  primary  and  secondary 
are  therefore  carefully  insulated  and 
impregnated,  and  are  assembled  in 
open  slots.  They  are  held  by  fiber 
wedges  driven  in  small  grooves  at  the 
top  edges  of  the  slots.  Heavily  insu- 
lated steel  bracing  rings  are  assembled 
around  the  exposed  ends  of  the  stator 
coils  at  both  ends  of  the  core.  These 
rings  are  bound  to  the  coils  with  cord 
and  greatly  stiffen  the  coils  against 
distortion  from  mechanical  shock 
caused  by  current  surges  in  the  feeder 
during  periods  of  line  disturbance  or 
short  circuit.  This  feature  is  an  im- 
portant one,  increasing  the  protection 
to  the  coil  insulation  and  the  factor 
of  safety   of  the  regulator   in   service. 

An  electrically  controlled  switch  or 
auxiliary  relay  for  the   operating  mo- 


FIG.     4 — STATOR    CORE     WITH     SECONDARY 

WINDINGS 

tor,  formerly  mounted  separately  from 
the  regulator,  is  now  mounted  directly 
on  the  regulator  top  cover  and  includes 
the  limit  switch.  This  arrangement 
cuts  down  the  number  of  wires  re- 
quired in  the  control  circuit  for  aulo- 


491 

load  torque,  while  drawing  from  the 
line  approximately  full-load  to  two 
times  full-load  kva.  They  are  also  de- 
signed not  to  pull  out  of  step  when 
subjected  to  overload  up  to  three  or 
four  times  their  full-load  rating.     The 


Self-Starting  Synchronous 
Motors 

According  to  the  Electric  Machinery 
Company,  Minneapolis,  Minn.,  manufac- 
turer of  self-starting  synchronous  mo- 
tors of  the  bracket,  two-bearing  pedes- 


FIG.    1 — SYNCHRONOUS   MOTOR   USED   AS 
FREQUENCY    CHANGER 

tal  and  three-bearing  pedestal  types, 
and  direct-connected  generating  units, 
the  last  few  years  have  shown  a  tre- 
mendous increase  in  the  use  of  syn- 
chronous motors.  Synchronous  motors 
are  now  being  used,  it  is  pointed  out, 
for  driving  air  compressors,  refrigerat- 
ing machines,  etc.,  where  they  have  the 
advantage  of  direct-connected  motors 
mounted  directly  on  the  crankshaft, 
giving  high  efficiency  and  economy  of 
floor  space.  The  machines  are  also 
used  to  advantage  for  driving  line 
shafts,  either  directly  connected  thereto 
or  belted  for  operating  rubber  mills, 
flour  mills,  paper  mills,  stone-crushing 
plants,  etc.,  and  for  direct  connection  to 
direct-current  generators  as  motor  gen- 
erator sets;  for  direct  connection  to  al- 
ternating-current generators  ".s  fre- 
quency changers  and  direct  connection 
to  centrifugal  pumps,  blowers,  etc. 
The  synchronous  motors  developed  by 
this  company  are  provided  with  a  spe- 
cial type  of  rotor  which  gives  them 
good  self-starting  characteristics,  it  is 
claimed,  eliminating  entirely  the  need 
of  any  external  starting  motor.  The 
motors  have  a  starting  torque  so  high, 
the  manufacturer  declares,  that  they 
can  be  started  readily  even  when  car- 
rying 50  per  cent  of  their  rated  me- 
chanical load. 

The  motors  made  by  the  Electrical 
Machinery  Company  are  designed  to 
start  from  rest  without  external  as- 
sistance and  have  a  starting  torque  of 
from  30  per  cent  to  50  per  cent  of  full- 


FIG.    2 — ROTOR   FOR   SYNCHRONOUS    MOTOR 

motors  are  started  directly  from  the 
primary  line  voltage  through  a  start- 
ing compensator  similar  to  that  used 
with  induction  motors  of  corresponding 
rating.  The  larger  sizes  are  usually 
equipped  with  a  starting  panel  with  in- 
struments and  switches  in  connection 
with  an  auto  transformer. 


Fixture  for  Living  Room 

A  new  design  in  living  room  fixtures 
which  is  rather  a  departure  from  exist- 
ing designs  is  that  recently  brought  out 
by  the  Beardslee  Chandelier  Manufac- 
turing Cvjmpany  of  Chicago,  pictured 
herewith.  The  whole  bottom  piece  is 
made  in  one  casting  of  brass  except  for 
the  ornamental  pieces  projecting  from 
the  bottom.  Instead  of  the  single  large 
inverted  bowl,  it  has  five  small  inverted 
bowls    of    semi-opaque    glass.      It    is    a 


ORNAMENTAL    LIVING    ROOM    FIXTURE 

classic  piece  adapted  for  use  with  mod- 
ern furniture  and  would  harmonize  well 
with  a  Greek  room.  It  may  also  be 
used  as  a  dining  room  piece,  although 
designed  primarily  for  the  living  room. 
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NEWS  OF   THE  INDUSTRY 

1    Ixrririr  of  Arf irilics  in  the  KIrcfrical  Manyjacfyring,  Selling 
and  ('('niral-Station  Ficldfi 


American  Industrial  Commission  to  France 

The  American  Industrial  Commission  organized  un- 
der the  auspices  of  the  American  Manufacturers'  Ex- 
port Association  sailed  from  New  York  for  France  on 
the  French  line  steamship  Lafayette  on  Aug.  26.  The 
purpose  of  the  commissioft  is  not  to  take  orders,  but  to 
make  a  scientific  study  of  industrial  conditions  in 
France  to  determine  the  most  advantageous  method 
whereby  American  resources  may  be  able  to  co-operate 
in  the  reconstruction  that  will  follow  the  war.  The 
l)roject  was  suggested  during  the  visit  of  the  French 
commission  to  the  United  States  during  the  winter  of 
1915-1916.  On  the  day  preceding  the  sailing  E.  M. 
Herr,  president  of  the  Westinghouse  Electric  &  Manu- 
facturing Company  and  also  president  of  the  American 
Manufacturers'  Export  Association,  gave  a  luncheon  to 
the  members  of  the  commission  at  the  Hotel  Biltmore. 

In  speaking  of  the  plans  of  the  commission.  Chairman 
W.  W.  Nichols,  who  is  assistant  to  the  chairman  of 
the  Allis-Chalmers  Manufacturing  Company,  stated  that 
the  commission  would  land  in  Bordeaux  and  work  north, 
and  probably  finish  the  tour  at  Paris.  A  tentative 
itinerary  has  been  submitted  by  the  French  government 
to  cover  twenty-one  days,  but  Mr.  Nichols  believes  that 
the  commission  could  accomplish  its  purpose  in  less 
time. 

"The  French  Chamber  of  Commerce,  whose  guests  we 
shall  be,"  he  said,  "intends  to  take  us  through  the 
country.  Whether  or  not  we  shall  be  able  to  attain 
what  we  hope  to  attain,  I  do  not  know.  We  hope  to 
help  solve  the  industrial  problem  of  France.  Her  labor 
is  being  shot  away  in  the  war,  and  she  must  install 
labor-saving  devices  to  keep  step  with  the  march  of  the 
industry.  Europe  has  always  been  long  on  labor  and 
short  on  machinery.  After  the  war  Europe  will  be 
short  on  labor  and  must  adopt  American  industrial 
methods.  We  hope  to  plan  for  them  industrial  towns, 
as  well  as  to  show  them  new  economies.  The  greatest 
thing  of  all  will  be  the  strengthening  of  the  friendship 
between  this  country  and  France." 

Dr.  C.  0.  Mailloux,  consulting  engineer.  New  York 
City,  who  is  one  of  the  members  of  the  commission, 
will  be  entrusted  with  the  study  of  electrical  conditions 
in  France  generally,  and  particularly  that  of  electric 
traction. 


Dallas  Valuations 

Indicating  that,  if  all  other  points  could  be  agreed 
upon,  a  valuation  of  $8,500,000  for  the  traction  utilities 
of  Dallas  would  be  recommended  to  the  citizens  by  the 
administration.  Mayor  Henry  D.  Lindsley  and  City  Com- 
missioners A.  C.  Cason  and  Manning  B.  Shannon  have 
issued  a  statement  to  the  public  outlining  their  views 
upon  the  franchise  situation.  The /administration  has 
heretofore  contended  for  a  $7,100,000  valuation. 

The  administration,  these  three  constituting  the  ma- 
jority of  the  City  Commission,  sets  forth  that  ultimately 
the  settlement  of  the  franchise  issue  will  have  to  be 
submitted  to  the  voters  of  Dallas,  probably  at  the 
municipal  election  in  April,  1917.     Prior  to  that,  how- 


ever, the  administration  is  willing  to  have  taken  a 
"straw  vote"  such  as  proposed  by  J.  F.  Strickland  and 
C.  W.  Hobson,  the  heads  of  the  reorganized  companies  f; 
planned  to  take  over  the  light  and  traction  interests  re- 
spectively. In  the  event  this  "straw  vote"  should  indi- 
cate that  the  majority  of  the  voters  of  Dallas  favor  the 
settlement  proposed  by  Messrs.  Strickland  and  Hobson, 
upon  an  $8,500,000  valuation,  then  the  administration 
would  submit  franchises  based  upon  that  valuation,  to 
the  voters  for  adoption  or  rejection. 

Before  the  straw  vote  is  taken  there  must  be  an  agree- 
ment on  two  points :  First,  all  details  of  the  franchise 
must  be  agreed  upon,  and,  second,  an  agreement  must 
be  had  with  the  Northern  Texas  Traction  Company  over 
terms  on   which  the   Oak   Cliff  line  will  be   acquired. 


Value  of  Portland  Company  Properties 

At  a  recent  hearing  in  North  Yakima,  Wash.,  the 
case  of  that  city  against  the  Pacific  Power  &  Light 
Company  of  Portland,  Ore.,  was  concluded  before  the 
Public  Service  Commission  of  Washington.  Testimony 
given  showed  that  the  total  value  of  the  properties  in 
the  state  had  increased  to  $5,236,915  at  the  end  of  1915. 
On  this  valuation,  according  to  the  testimony  of  the  ' 
Public  Service  Commission  accountant,  the  company's 
books  showed  a  net  return  in  1915  of  $435,876,  and  a 
similar  return  for  the  first  six  months  of  1916  of  j 
$191,844.  Reduced  to  the  percentage  basis,  the  ac-  ' 
countant  testified  this  is  a  1915  return  of  7.38  per 
cent,  exclusive  of  depreciation.  With  an  allowance  of 
1.55  per  cent  for  depreciation,  the  minimum  allowance 
suggested  at  prior  hearings,  the  profit  is  cut  to  5.83  per 
cent.  The  company  contended  that  2.5  per  cent  depreci- 
ation should  be  allowed,  as  is  done  at  the  Eugene,  Ore., 
municipal  plant.  With  this  allowance  the  returns 
shrink  to  4.88  per  cent. 

Profits  for  the  first  half  of  1916  are  less.  J.  E. 
Davidson,  general  manager  of  the  company,  testified 
that  the  bigger  business  comes  in  the  second  half  of  the  ; 
year,  but  that  the  difference  is  not  great.  Without  I 
allowance  for  depreciation  the  1916  profit  stands  at  6.36 
per  cent  and  with  the  maximum  depreciation  allowance 
at  but  3.86,  the  return  with  a  1.5  per  cent  depreciation 
being  4.86  per  cent. 

Company  officials  state  that  the  relatively  poor  show- 
ing in  1916  is  due  to  the  $60,000  expended  in  better- 
ments, and  because  the  heavy  storms  early  in  the  year 
caused  unusual  operating  expenses.  No  date  for  a  final 
decision  in  the  case  was  announced,  although  the  com- 
mission expressed  a  desire  to  settle  the  matter  as  soon 
as  possible.  UnoflScial  comment  on  the  case  from  Public 
Service  Commission  officials  indicates  that  no  further 
reduction  in  rates  will  be  ordered.  According  to  testi- 
mony by  company  officials  the  loss  in  revenue  from 
residence,  irrigation  and  power  schedules,  due  to  the 
change  previously  ordered  by  the  commission,  amounts 
to  $31,386. 

This  last  is  estimated  on  the  basis  of  1913  business 
and  shows  a  loss  of  $14,692  on  residential  rates  and 
$16,676  on  power  schedules. 
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Cause  of  Death. — Evidence  that  de- 
ceased stood  on  one  grounded  guy  wire, 
reached  for  a  charged  wire  and  fell 
and  was  killed,  is  insufficient  to  sustain 
a  verdict  that  the  fatal  fall  was  due  to 
touching  the  charged  wire  rather  than 
throiigh  loss  of  balance,  according  to 
the  Supreme  Court  of  Oregon  in  the 
case  of  Medsker  versus  Portland  Rail- 
way, Light  &  Power  Company  (156  P 
272). 

Contract  Invalid  Without  Competitive 
Bidding. — A  contract  to  furnish  gas  for 
municipal  hospital,  awarded  without 
previous  advertisement  or  competitive 
bidding,  when  there  were  competitive 
companies,  is  void,  it  was  held  by  the 
Supreme  Court  of  Pennsylvania  (97  A 
1083),  though  the  other  companies 
would  have  had  to  lay  pipe  some  dis- 
tance. 

Assumption  of  Risk  by  Linemen. — 
The  doctrine  of  duty  of  an  employer  to 
furnish  safe  places  was  held  by  the 
Court  of  Appeals  of  Kentucky  (185  S. 
W.  817)  in  the  case  of  Koch's  Adminis- 
tratrix versus  Louisville  Gas  &  Electric 
Company  to  have  no  application  in  the 
case  of  a  lineman  on  a  pole  killed  by 
contact  with  a  high-power  wire,  if  he 
was  not  assured  that  the  current  was 
cut  off;  the  place  being,  as  he  well  knew, 
under  those  conditions  naturally  and  in- 
trinsically dangerous. 

Right  of  Eminent  Domain. — The 
Legislature  cannot  make  a  private  use 
public  by  calling  it  so,  so  as  to  justify 
the  exercise  of  the  power  of  eminent 
domain  in  its  behalf,  it  was  held  by  the 
Supreme  Court  of  Appeals  of  Virginia 
(89  S  W  273).  Although  not  forbidden 
by  the  Constitution,  the  Legislature 
cannot  authorize  the  taking  of  private 
property  for  private  use.  A  use  to  be 
public,  to  justify  the  exercise  of  the 
power  of  eminent  domain,  must  be 
fixed  and  definite,  and  must  be  one  in 
which  the  public  as  such  has  an  inter- 
est, while  the  terms  and  manner  of  its 
enjoyment  must  be  within  the  control 
of  the  state,  independent  of  the  rights 
of  the  private  owner  of  the  property 
appropriated. 

Rights  to  Use  of  City  Streets  After 
Abandonment. — An  act  subjected  elec- 
tric light  and  power  companies  to  "mu- 
ricipal  control  alone,"  and  provided 
that  no  such  company  shall  occupy  the 
streets,  alleys,  etc.,  of  any  city,  town  or 
village,  with  its  equipment  to  conduct 
electricity  for  lighting,  heating,  or 
power  purposes  without  the  "consent  of 
such  municipality."  When  such  a  com- 
pany which  has  occupied  the  streets 
and  public  places  of  a  city  or  village 
with  its  poles,  wires  and  equipment, 
voluntarily  and  without  the  consent  of 
the  municipality  removes  and  disman- 
tles a  portion  of  the  same  and  renders 
itself  wholly  unable  to  furnish  any  elec- 
tricity whatever  for  the  purpose  of  pub- 
lic lighting,  it  cannot  afterward  return 
and  repossess  itself  of  those  rights  and 
erect  another  equipment  in  such  streets 
and  public  places  without  the  consent 
of  the  city  or  village,  according  to  the 
Supreme  Court  of  Ohio  (113  N  E 
402)  in  the  case  of  Hardin-Wyandot 
Lighting  Company  versus  the  Village 
of  Upper  Sandusky. 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal  cases 
involving  electric  light,  power  and 
other  public-utility  companies. 


Wires  Accessible  to  Boys. — A  light 
and  power  company  must  use  due  care 
to  prevent  injury  to  children  apt  to 
come  in  contact  with  its  wires  in  streets 
and  alleys,  the  Springfield  (Mo.)  Court 
of  Appeals  ( 187  S  W  556 )  held  in  the  case 
of  Williams  versus  Springfield  Gas  & 
Electric  Company.  Where  the  com- 
pany's uninsulated  wires  were  near  a 
tree  near  a  bungalow  being  built,  it 
was  not  liable  for  injuries  to  boy,  at- 
tempting to  go  from  top  of  roof  of 
house  to  top  of  tree  and  falling  on  such 
wires  below. 

Safe  Place  to  Work  for  Line  Men. — 

A  telephone  company  is  bound  to  in- 
spect poles  and  lines  and  maintain  them 
in  a  safe  condition  as  to  the  public  and 
employees,  it  was  held  by  the  Supreme 
Court  of  Pennsylvania  (97  A  1038).  A 
lineman  does  not  assume  the  risk  of  in- 
jury from  negligence  of  the  company  in 
failing  to  inspect  the  condition  of  its 
poles  under  ground.  An  employer  is 
bound  to  furnish  and  maintain  a  rea- 
sonably safe  place  for  its  employees  to 
work,  and  can  neither  shift  the  duty 
nor  delegate  it  to  another. 

Contributory  Negligence  in  Action  by 
Line  Man  Against  Lighting  and  Tele- 
phone Companies. — In  an  action  by 
lineman  of  telephone  company  against 
that  company  and  an  electric  light  com- 
pany for  injury  from  a  live  wire  of  the 
latter  company,  caused  by  the  negli- 
gence of  both  companies,  evidence  as  to 
his  previous  experience  and  warnings, 
by  appearance  of  wire  and  shouts  of 
others  before  picking  up  the  wire  to 
make  the  street  safe,  held  by  the  Texas 
Court  of  Civil  Appeals  (187  S  W  234) 
to  make  the  question  of  his  contribu- 
tory negligence  for  the  jury. 

License  Fees  for  Poles. — Where  the 
council  required  a  license  fee  from  all 
companies  using  wires  and  poles, 
amounting  in  gross  to  $4,700,  and  it 
was  not  shown  what  the  inspection  ex- 
pense to  the  city  would  be,  but  the  rate 
of  tax  was  reduced  after  six  months, 
the  presumption  would  be  that,  if  the 
receipts  exceeded  expenditures,  the 
"rate  would  be  reduced,  so  that  it  was 
a  police,  and  not  a  revenue  measure, 
since  an  excess  in  one  year  was  insuffi- 
cient to  show  that  it  was  a  revenue 
measure,  or  unreasonable,  according  to 
the  Supreme  Court  of  Colorado  (158 
P  816).  Since  the  ordinance  of  Colo- 
rado Springs  exacting  license  fees  of 
companies  having  poles  and  wires  is 
prima  facie  valid,  the  unreasonableness 
of  the  exactions  must  be  made  clearly 
to  appear,  and  they  must  be  obviously 
and  largely  beyond  what  is  needed  for 
the  purpose  of  inspection  in  order  to 
render  the  ordinance  void. 


Legality  of  Minimum  Charge.  —  A 
monthly  charge  to  meter  customers  by 
an  electric  company  of  25  cents  "for 
service,"  in  addition  to  charge  for  cur- 
rent used,  does  not  violate  the  law, 
forbidding  any  one  supplying  gas, 
water,  or  electricity,  by  meter  from 
charging  for  more  than  used  as  shown 
by  meter,  "provided  the  minimum 
charge  contracted  for  with  municipali- 
ties shall  not  be  affected,"  since  the 
charge  is  made,  not  "for  electricity," 
but  for  the  expense  incident  to  main- 
taining the  plant  ready  for  customers' 
use  at  any  time,  and  since  the  charge 
comes  within  the  principle  of  a  mini- 
mum charge,  which  is  generally  ap- 
proved, it  was  held  by  the  Supreme* 
Court  of  Louisiana  (72  S  428). 

Franchise  Qualifications  and  Condi- 
tions.— In  an  ordinance  granting  to  an 
electric  company  the  "right  to  manu- 
facture and  vend"  electricity  to  the  city 
and  the  citizens,  "subject  to  the  pro- 
visions and  conditions  hereinafter  con- 
tained," which  conditions  were  to  fur- 
nish certain  lights  and  not  to  erect  an 
ice  plant  on  a  certain  lot,  it  was  not  a 
"condition"  that  the  company  "manufac- 
ture" its  own  electricity  rather  than  pur- 
chase it  from  another,  since  the  gran! 
should  be  construed  according  to  th? 
law,  providing  that  the  ordinary  signi- 
fication should  be  applied  to  words  not 
technical,  and  since  a  condition  ordi- 
narily is  any  qualification,  restriction, 
or  limitation  modifying  or  destroying- 
the  full  enjoyment  or  use  of  a  right, 
and  under  the  maxim  that  the  "expres- 
sion of  one  thing  is  the  exclusion  of  an- 
other," the  word  "manufacture"  cannot 
be  construed  as  more  than  mare  de- 
scription of  the  extent  of  the  permiU 
it  was  held  by  the  Court  of  Civil  Ap- 
peals of  Texas  (1875  W  966)  in  the 
case  which  was  brought  by  the  City  of 
Terrell  against  the  Terrell  Electric 
Light  Company. 

Liability  for  Flowage. — The  owner 
of  land  abutting  upon  a  lake  or  stream 
is  entitled  to  have  the  water  maintained 
at  the  natural  and  ordinary  level  at  all 
times,  it  was  held  by  the  Supreme  Court 
of  Minnesota  (158  N  W  979)  in  a  case 
against  the  Minnesota  &  Onta;-io  Power 
Company.  Congress  authorized  the 
raising  of  the  water  to  the  point  to 
which  it  was  raised,  but  this  does  not 
relieve  the  dam  owner  from  liability, 
since  the  legislation  provided  that  it 
did  not  relieve  against  liability  for  dam- 
age to  private  property.  The  legisla- 
tion of  Congress  did  not  grant  an> 
right  of  flowage  of  land  now  privately 
owned,  but  which  at  the  time  of  its  en- 
actment was  government  land.  The 
fact  that  one  corporation  owns  all  the 
stock  of  another  does  not  make  them 
(he  .same,  nor  does  it  pass  to  one  the 
property  of  the  other,  nor  render  one 
liable  for  the  acts  of  the  other.  Still 
one  corporation  may  be  the  agent  of 
another.  The  facts  in  evidence,  taken 
all  together,  are  sufficient  to  sustain  a 
finding  that  the  Rainy  River  Improve- 
ment Company,  which  built  and  oper- 
ates the  dam,  is  a  mere  agency  of  the 
defendant,  for  the  benefit  of  whose 
property  and  business  the  dam  wa.s 
constructed  and  is  operated  the  court 
held. 
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Current  News 
and  Notes 

'Pinifly  items  on  clcclriciil  happenings 
tliront;li(inl  I  lie  world,  to^'etlier  with 
brief  noles  «)f  jjeneral  inlerosl. 
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Plan    to    Lijrht    Harvard    Stadium. — 

The  Harvard  athletic  authorities  are 
seriously  considerinj!:  the  installation  of 
a  lighting  system  which  will  make  the 
Stadium  available  for  late  afternoon 
and  evening  football  practice,  and  also 
make  it  possible  to  play  longer  periods 
in  the  October  games  without  encoun- 
tering total  darkness.  Boston  Edi?on 
engineers  are  working  on  the  problem. 
May  Flood  Light  Monument  at  Inter- 
section of  National  Highways.— A 
committee  has  been  appointed  of  which 
T.  P.  Riddle  of  Lima,  Ohio,  is  chairman, 
to  investigate  and  recommend  a  type 
of  tower  or  monument  to  designate  the 
junction  of  the  Lincoln  Highway  and 
the  Dixie  Highway,  which  cross  each 
other  in  the  public  square  of  Lima.  It 
is  probable  that  this  monument  will  be 
flood  lighted. 

Electrical  Service  Campaign. — The 
Willapa  Electric  Company,  Raymond, 
Wash.,  has  inaugurated  what  it  terms 
an  "Electrical  Service  Campaign."  The 
campaign  is  held  under  the  supervision 
of  an  electrical  expert  who  calls  on  all 
the  homes  in  the  city,  and  electrical 
troubles  are  carefully  investigated  and 
new  devices  introduced  and  demon- 
strated. The  company  states  the  cam- 
paign will  continue  for  a  period  of 
three  weeks. 

Kansas  City  Boosts  Electricity  as 
Gas  Substitute. — Kansas  City  residents 
both  in  Missouri  and  in  Kansas,  are 
much  concerned  over  the  fuel  prospect 
for  this  winter,  with  coal  prices  rising 
and  a  shortage  threatened,  and  with  a 
prospect  that  natural  gas  from  the 
Kansas  and  Oklahoma  fields  will  be 
raised  in  price  practically  to  50  cents 
per  1000  ft.,  with  little  gas  at  that.  In 
view  of  this  situation,  the  light  depart- 
ment of  Kansas  City,  Kan.,  is  exploit- 
ing electricity  as  the  cooking  fuel  of 
the  future,  and  the  Electric  Shop  of 
Kansas  City,  Mo.,  is  selling  an  unpre- 
cedented  number   of  grills. 

A  Variable  Self  and  Mutual  Inductor. 
— The  Bureau  of  Standards  has  just 
published  a  paper  which  describes  a 
new  form  of  instrument  for  varying 
self-inductance.  It  consists  of  two  sets 
of  coils  of  insulated  wire  mounted  in 
circular  hard  rubber  plates  between 
which  a  similar  plate  carrying  two  coils 
is  arranged  to  turn,  thus  varying  the 
inductance.  Diagrams  and  data  are 
given  from  which  instruments  of  this 
type  may  be  designed  to  meet  the  r>e- 
quirements  of  a  given  use.  Compari- 
son is  made  of  the  new  instrument  and 
of  older  ones.  Copies  of  this  report, 
scientific  paper  No.  290,  may  be  ob- 
tained without  charge  upon  apnlication 
to  the  Bureau  of  Standards,  Washing- 
ton, D.  C. 


i'rott'cting  ("ros.sings  Against  Floods. 

Work  of  pulling  in  crossings  over 
Ihe  streams  subject  to  severe  Hoods  in 
the  winter  season  has  been  commenced 
by  the  Pacific  Light  &  Power  Company, 
of  Los  Angeles,  Cal.  These  crossings 
will  be  constructed  by  the  erection  of 
high  and  substantial  standards  on 
either  side  of  the  streams  to  carry  the 
wires  across  entirely  clear.  Hereto- 
fore much  interruption  has  been  caused 
by  the  erection  of  standards  in  the 
stream  beds,  flood  waters  washing 
them  out  frequently. 

Cleveland  Plant   Wants  i'ower   Load. 

— Commissioner  Davis  has  announced 
that  if  the  city  is  not  awarded  the  con- 
tract for  furnishing  energy  to  the 
Cleveland  Railway  Company,  to  take 
the  place  of  that  furnished  by  the 
Cedar  Avenue  power  house,  he  will  en- 
deavor to  have  a  substation  located  un- 
der a  portion  of  the  public  square,  so 
that  the  plant  may  seek  power  business 
in  the  downtown  section.  The  city  will 
endeavor  to  have  a  bond  issue  of  $1,- 
750,000  approved  by  the  voters,  so  that 
the  municipal  plant  may  be  enlarged. 
The  railway  company  has  asked  the 
city  to  bid  on  a  contract  for  furnishing 
energy. 

A  System  of  Remote  Control  for  an 
Electric  Testing  Laboratory.  —  In  a 
laboratory  in  which  a  large  number  and 
variety  of  electrical  instruments  are 
tested,  it  is  important  that  means  be 
provided  for  the  rapid  and  accurate 
control  of  the  electric  generators  which 
provide  the  current  for  testing.  In 
scientific  paper  No.  291  by  P.  G.  Agnew, 
W.  H.  Stannard  and  J.  L.  Fearing, 
published  by  the  Bureau  of  Standards, 
an  elaborate  system  of  this  kind  which 
is  in  use  at  the  bureau  is  described. 
The  control  rheostats  are  not  handled 
by  the  observers  directly,  but  are  oper- 
ated by  small  motors  which  are  con- 
trolled from  any  one  of  several  labora- 
tory rooms  by  means  of  small,  multiple 
lever  switches.  Copies  of  this  report 
may  be  obtained  without  charge  upon 
application  to  the  Bureau  of  Standards, 
Washington,  D.  C. 

Texas  May  Have  Power  Districts. — 

C.  M.  Cureton,  assistant  attorney  gen- 
eral of  Texas,  is  leading  a  movement  to 
bring  about  the  enactment  of  a  law 
that  will  authorize  the  formation  of 
public  utility  districts  and  the  issuing 
of  bonds,  the  proceeds  to  be  used  in 
the  construction  of  electric  generating 
plants  and  the  building  of  transmission 
lines  for  providing  power  for  operating 
machinery  upon  the  farms  that  are 
embraced  in  the  respective  districts. 
It  is  stated  by  Mr.  Cureton  that  by. 
forming  power  districts  under  the  plan 
proposed  farmers  would  be  able  to  ob- 
tain their  power  for  pumping  and  a 
variety  of  other  purposes  at  nominal 
cost.  This  public  utility  district  plan  is 
of  the  same  character  as  that  which  is 
now  in  effect  in  Texas  as  to  community 
irrigation,  drainage  and  levee  projects. 
The  districts  will  be  bonded  upon  a 
valuation  of  the  land  embraced  therein, 
and  the  proceeds  from  the  sale  of  the 
bonds  will  be  used  for  the  construction 
of  the  power  plants,  transmission  lines 
and  other  necessary  equipment. 


Associations 
and  Societies 

A  complete  Direcrlory  of  Electrical 
Associations  is  ref?uliirly  |)rinte(l  in 
the  first  issue  of  <;acli  iiionlh  on  the 
nexl-to-last  text  page. 


Will  Entertain  Jobbers  at  Cleveland. 

— President  N.  H.  Boynton  of  the  Cleve- 
land Electrical  League  has  appointed 
the  following  committee  to  look  after 
the  entertainment  of  the  electric  job- 
bers, who  will  hold  a  convention  in 
Cleveland  on  Oct.  20:  J.  F.  Kerlin, 
chairman;  J.  M.  Bateman,  G.  S.  Milner, 
Louis  Griesser  and  W.  G.  McKitterick. 
Indiana  Electric  Light  Association. — 
The  following  papers  have  been  ar- 
ranged for  presentation  at  the  annual 
convention  of  this  association  to  be  held 
at  the  Anthony  Hotel,  Fort  Wayne,  Ind., 
on  Sept.  12,  13  and  14.  Address  of  the 
president,  by  E.  J.  Condon;  "Financ- 
ing Public  Utilities,"  by  A.  R.  Holli- 
day;  "Pole  Line  Construction,"  by  G. 
L.  Lindsley;  "Farm,  Rural  Business 
and  County  Road  Lighting,"  by  G.  K. 
Wilson;  "Management  of  Public  Utili- 
ties," by  T.  F.  English;  "Industrial 
Power,"  by  George  R.  Seeger;  "Max- 
imum Demand  Rates  and  Cost  of  Serv- 
ice," by  Emmett  Ralston;  "Voltage 
Standardization,"  by  M.  D.  Cooper;  an 
address  by  Thomas  Duncan,  chairman 
Public  Service  Commission,  subject  to 
be  selected;  "Why  the  Electric  Range 
Has  Come  to  Stay,"  by  R.  A.  Mac- 
Gregor;  "The  Spark  Plug  of  Electrical 
Industry,"  by  C.  B.  Hart;  "Developing 
Central  Station  Motor  Loads,"  by  W. 
H.  Patterson;  "Inductive  Interference 
and  State  Regulation  of  Pole  Lines,"  by 
E.  J.  Condon;  "Safety  Code,"  by  H.  E. 
Goheen,  Bureau  of  Standards. 

International  Association  of  Munici- 
pal Electricians. — The  following  have 
been  elected  officers  of  the  International 
Association  of  Municipal  Electricians 
at  the  convention  held  in  Baltimore, 
last  week:  President,  Robert  J.  Gas- 
kill,  Fort  Wayne,  Ind.;  first  vice-presi- 
dent. Dr.  Charles  P.  Steinmetz,  Schenec- 
tady, N.  Y.;  second  vice-president  C. 
E.  Convers,  San  Antonio,  Tex.;  third 
vice-president,  John  H.  Thomas,  Scran- 
ton,  Pa.;  fourth  vice-president,  John  W. 
Black,  Little  Rock,  Ark.;  secretary, 
Clarence  R.  George,  Houston,  Tex.; 
treasurer,  C.  E.  Diehl,  Harrisburg,  Pa. 
W.  H.  Flandreau,  Mount  Vernon,  N.  Y., 
the  retiring  president,  was  elected 
chairman  of  the  executive  committee. 
The  others  elected  as  members  of  the 
committee  are  R.  E.  Moran,  Memphis, 
Tenn.;  Z.  Morrison,  Minneapolis,  Minn.; 
Jacob  Grimm,  Buffalo,  N.  Y.;  George  E. 
A.  Fairley,  Baltimore;  W.  L.  Potts,  De- 
troit, Mich.;  Frank  Brooks,  Indian- 
apolis, Ind.;  Jay  B.  Frank,  Perth  Am- 
boy,  N.  J.,  and  C.  S.  Downs,  Altoona, 
Pa.  The  finance  committee  consists  of 
W.  Arbuckle,  Bayonne,  N.  J.;  Charles 
F.  Gall,  Louisville  Ky..  and  W.  J. 
Beisel,  Allentown,  Pa.  Niagara  Falls 
was  selected  for  the  next  convention. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer^  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


WASHING  MACHINE  SALES 

rhe  Volume  of  Business  Is  Now  Large  with  Excel- 
lent Prospects  for  the  Future 

Sales  of  electric  washing  machines  are  larger  now  than 
iver  before.  Various  estimates  have  been  made  by  manu- 
acturers  but  on  the  whole  the  trade  is  turning  out  prob- 
ibly  50  per  cent  more  machines  this  year  than  last.  Many 
actors  have  entered  to  make  this  volume  of  business.  Gen- 
ral  prosperity  has  probably  been  the  most  dominant  fea- 
ure,  although  it  is  undoubtedly  true  that  the  desire  for 
he  machine  in  most  instances  was  created  long  before. 

Central  stations  by  offering  machines  on  a  time  payment 
)asis  have  opened  up  a  field  that  it  is  certain  could  be 
cached  in  no  other  way.  Electric  washing  machines,  be- 
ause  of  their  construction  and  equipment,  are  naturally 
xpensive  and  if  purchased  outright  would  necessitate  the 
lutlay  of  what  would  look  like  a  very  large  sum  of  money 
0  the  average  family.  Families,  however,  with  a  com- 
ortable  and  steady  income  find  no  financial  uneasiness  in 
)aying  a  fixed  sum  every  month  for  a  number  of  months. 

One  manufacturer  points  out  that  in  some  instances  sales 
lave  been  made  owing  to  the  scarcity  of  domestic  help, 
jabor  shortage  and  reco^rd  business  have  opened  to  female 
abor  new  opportunities  in  the  industrial  field. 

Prices  have  not  been  advanced  on  all  makes  of  washing 
nachines  although  labor  and  materials  have  increased  costs 
ufficiently  to  warrant  a  general  advance.  In  those  in- 
tances  where  advances  have  been  made,  the  new  price  is 
lut  little  greater.  It  is  the  intention  of  the  manufacturers 
is  far  as  possible  to  make  up  increased  production  cost  in 
olume  of  production. 

By  maintaining  a  large  stock  it  has  been  possible  for  a 
arge  number  of  producers  to  make  quick  deliveries. 
)thers  have  made  fair  deliveries.  All  producers  have  been 
:ept  back  in  production  by  raw  materials  and  by  motors.  It 
las  been  very  difficult  to  obtain  a  sufficient  supply  of  the 
atter. 

Credits  and  collections  are  quite  satisfactory. 

Judging  the  market  from  the  present  rate  of  orders  man- 
ifacturers  are  inclined  to  be  decidedly  optimistic  about  the 
uture.     Sales  of  still  greater  volume  are  predicted. 


fUNE  ELECTRICAL  EXPORTS  LARGE 

i^iscal   Year   Ended  June   30,    1916,   Largest  Twelve 
Months  on  Record — Total  for  Period  $30,254,020 

Next  to  the  month  of  May,  1916,  June  last  stands  out  as 
he  largest  electrical  export  month  in  the  history  of  Ameri- 
an  shipping.  During  the  month  electrical  goods  of  Ameri- 
an  manufacture  to  a  total  value  of  $3,150,144  were  sent  to 
oreign  ports.  This  figure  is  to  be  compai-ed  with  $2,- 
'47,081  exported  during  June,  1915.  The  increase  is  54  per 
ent. 

June  was  on  the  whole  what  might  be  called  a  good  aver- 
ige  month.  While  there  were  no  records  broken,  with  the 
exception  of  miscellaneous  articles,  which  jumped  ahead  of 
ill  previous  months  in  the  current  year,  the  values  in  the 
eparate  classes  were  high. 

Generator  exports,  while  but  $5,000  less  than  the  high 
nark  for  the  year  registered  in  April,  were  $45,000  less  than 
luring  June,  1915,  when  $191,464  worth  of  American-made 
generators  were  shipped  out  of  the  United  States.  Fan, 
nterior  wiring  supplies  and  fixtures,  arc-lamp  and  carbon- 
amp  exports  were  also  less  in  June  last  than  in  the  preced- 
ng  June.  The  exports  of  arc  lamps  had  dropped  to  the 
iurprisingly  low  figure  of  $156. 


June  completes  the  fiscal  year  of  the  Bureau  of  Foreign 
and  Domestic  Commerce,  from  which  these  figures  were  ob- 
tained. During  the  fiscal  year  just  ended  the  exports  of 
electrical  goods  were  larger  than  for  any  previous  twelve- 
month period.  They  amounted  to  $30,254,020  as  compared 
with  $19,771,757  for  the  year  ended  June  30,  1915,  and 
$25,060,844  for  the  preceding  twelve  months. 

Looking  over  the  exports  for  the  last  three  fiscal  years 
certain  facts  stand  out  prominently.  The  battery  export 
trade  has  grown  rapidly,  more  than  doubling  in  two  years, 
while  the  foreign  demand  for  American  generators  is  ap- 
parently decreasing  as  rapidly.  Exports  of  generators 
during  the  year  ended  June  30,  1914,  were  $2,634,365;  the 
next  twelve  months  $2,013,130;  and  in  this  last  fiscal  year 


ELECTRICAL  EXPORTS  BY  ARTICLES  IN   1914,  1915  AND  1916 

(1)  Miscellaneous,  (2)  transformer,  (3)  telephones,  (4)  tele- 
graph instruments,  (5)  motors,  [o(a)]  meters.  (6)  tungsten 
lamps,  (7)  carbon  lamps,  (8)  arc  lamps,  (9)  interior  wiring  sup- 
plies, (10)  insulated  wire,  (11)  fans,  (12)  generators,  (13)  bat- 
teries. 

$1,468,961.  The  fan  trade  seems  to  have  recovered  con- 
siderably from  its  1915  slump  and  apparently  is  in  a  strong 
position. 

Exports  of  insulated  wire  and  cables  stood  about  the 
same  for  the  1914  and  1915  periods  but  took  a  tremendous 
spurt  in  the  fiscal  year  just  ended.  Copper,  however,  had 
doubled  in  price,  necessitating  a  proportionate  increase  in 
the  price  of  wire  and  cable,  which  would  not  only  account 
for  the  apparent  increase  in  wire  and  cable  exports  but 
would  serve  to  indicate  that  perhaps  there  was  a  decrease 
in  actual  volume  of  goods. 
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Arc-lamp  export.s  have  been  jjrowinj":  le.ss  and  less.  Car- 
bon lamps,  stranp:ely  enough,  whether  because  of  ready 
stock  or  price  concessions,  were  larjj:er  in  the  twelve  months 
ended  June  'AO,  1J)1(»,  than  in  the  precediii}?  year. 

Of  all  electrical  exports  that  of  metal  filament  lamps 
has  in  point  of  percentage  of  growth  been  the  most  remark- 
able, due  to  the  fact  that  (Jermany  had  i)reviously  supplied 
lamps  of  this  type  to  England  and  France.  Exports  in  this 
class  jumj)ed  from  $219,4;3S)  in  the  twelve  months  ended 
June  30,  1!)14,  to  $473,149  in  the  next  year  and  to  .$1, 282,039 
in  the  year  ended  June  30,  191(5.     Meter  exports  in  the  last 


licensed  to  manuracture  and  sell  $10,000  worth  of  flatirons 
(luring   191(5. 

Form  3  license  differs  from  Form  2  license  in  that  the 
licensee  is  licensed  to  make  his  own  units,  but  contains  in 
general   the  same   quantity   and  scope   restriction. 

In  granting  these  licenses  it  has,  in  general,  been  the 
policy  of  the  licensor  to  grant  Form  2  to  those  who  have 
been  buying  units  from  others  for  incorporation  into  ar- 
ticles of  their  manufacture,  and  to  grant  Form  3  to  those 
who  have  been  manufacturing  their  own  devices. 

It  has   been    usual   in   adjusting   the   scope   limitation   to 


lOXrOKTS  OK  10M0("rUl("AI.  COODS  OK     AMKiilCAN  MANlIKACTUraO 

f June s  f Twelve  Months  lOnded  .June 

Articles  l<)l.r,                       1916                        1914                         litlf,                        1916 

B-itleries                             $113,950              $159,876                 $68.'5,640                $967,14(1             $l,r,G9,8:i(; 

l)vn'imo«   or"  generators 191,464                 145,965               2,634,365               2,013,130               1,468,9(11 

K-uis                                                         48,106                   24,831                   432,656                   258,309                   356,729 

Insulated  wire  iiiul  eiibles 253,247                290,151               1,992,304               1,911,850              3,157,239 

Inferior  wiring  supplies,  etc.,  including  fixtures 70,915                  36,835                  721,069                  753,351                  818.985 

Arc    lamps                          1,826                         156                     76,766                     30,984                     18,693 

Carbon  filaniei'it  lamps 11,432                    4,188                  172,064                  101,923                  144,871' 

Metal   filament   lamps 78,536                133,683                  219,439                  473,149               1,282,039 

IVleters  and  other  measuring  instruments 41,214                  72,540               440,916                  776,3X1 

Motors 283,923                 321,147               4,541,541                2,818,743               4,218,971 

Telcarapli  instruments   (including  wireless  apparatus) 1,522                    8,564                  136,592                    76,271                  148,531; 

Telenhones 44,342                183,965               1,552,951               1,149,361               1,329,346 

Transformers"  '  '     70,543                  55,847               1,455,343                  624,483                  993,193 

All  other 836,061            1,712,396            10,440,114               8,152,141            13,970,236 

q-otal    $2,047,081  $3,150,144  $25,060,844  $19,771,757  $30,254,020 

fiscal  year  were  almost  double  what  they  were  in  the  year  allow   the    licensee   to   manufacture    devices   which   he   has 

previous,  the  first  year  they  were  listed  separately.  been  manufacturing  and  the  quantity  limitation  has  been 

Motors,   which   have   always   been   the   largest  individual  used  rather  generally  in  Forms  2  and  3  to  prevent  an  in- 

item  in  electrical  exports,  had  recovered  from  the  1915  de-  definite   extension   of   business   by   a   particular  licensee  in 

pression  and  were  being  exported  almost  as  much  in  the  cases   where   the   devices   under   consideration   were  not  in 

year  just  ended  as  in  the  record  months  of  1913-1914.     Ex-  any  sense  new  devices  in  the  art,  or  did  not  in  any  way 

ports  of  telegraph  instruments,  telephones  and  transformers  extend  the  field  of  the  heating  industry. 

were  also  recovering,  the  last  the  slowest,  of  all.     Miscel-  Special  licenses  have  been  granted  to  a  few  manufacturers 

laneous  equipment  to  the  value  of  $13,970,236  was  exported  and  in  each  case  are  limited  in  their  duration, 

in   1915-1916  fiscal  year  as  compared  with   $8,152,141   and  A  complete  list  of  the  licensees #to  date  groped  according 

$10,440,114  in  the  two  preceding  years  respectively.  to  the  form  of  license  follows: 

Electrical  exports  for  the  first  half  of  1916  amounted  to  FORM  NO.  1  licensees. 

$17,364,230    as   compared   with    $11,024,141    for   the    first   six  American  Electric  Heater  Company,   Detroit,  Mich, 

months    of    1915.     At    this    rate    1916    electrical    exports  ^^^'TitZ^I  S^IuTfT^^^^^^^ 

should  come  close  to  touching  the  $35,000,000  mark.  General  Electric  Company,  Schenectady,  N.  Y. 

Ac  +V10   Ftpttrtpat    WoRin  has  been   nointine-   out  in  nre-  Hotpoint  Electric  Heating  Company,  Ontario,  Cal. 

As  tne   J1.LECTRICAL    WORLD  nas   peen  pointing   out  m  pre  Hughes  Electric  Heating  Company,  Chicago,   111. 

vious    analyses    of   the    monthly    electrical    exports,    present  Landers,  Frary  &  Clarke,  New  Britain,  Conn. 

ficniT-P<5    avp   not   to   he    strictlv    comnared   with    fie'ures   of   a  Pelouze  Manufacturing  Company,  Chicago,  111. 

ngures    aie   not  to    oe    strictiy    compaieu    wiui    uguies   uj    a  simplex  Electric   Heating  Company,   Cambridge,   Mass. 

year  ago.     Values  only  are  represented  and  not  volume  o±  FORM  NO.  2  licensees. 

goods.      Inflated   prices    of  the    present  have   practically   de-  American  Metal  Ware  Company,  Chicago,   111. 

stroved  the  comparative  value  of  trade  figures.  American  stove  Company,  St    Louis,  Mo. 

•'                          ^  Batman    Electric    Company,    Chicago,    111. 

Charter  Oak  Manufacturing  Company,  St.  Louis,  Mo. 

Crystal  Percolator  Company,  New  York  City. 

Detroit  Electric  Branding  Iron   Company,  Detroit,   Mich. 
Electric     Specialty    Manufacturing    Company,     Benton    Harbor. 

HEATING  DEVICE  LICENSES  Mich.^^^^^^^  ^^^^^  ^^^^^^^^  ^^^^^^^  ^  ^ 

Manufacturers  Permitted  to  Make  Appliances  Under  i:t%Z^eTfclrS^°^.rcM^^^^^^^^^        ""■  ^^ 

Different  Forms   of   Licenses  standard   Electric   stove  company,   Toledo,   o. 

Van  Briggle  Tile  &  Pottery  Company,  Colorado   Springs,  Col. 

As  joint  owners   of  the   Marsh   patent,   No:  811,859,  for  FORM  no.  3  licensees. 

nickel-chromium  wire  as  a  resistance  unit,  the  General  Elec-  American  steriizer  Company,  Erie,  Pa. 

,    .       „                            1     . 1        TT      1  •          T\/r         -P      4-      • ri^^v^^v,,,  Arnold   Electric  Company,   Raciae,   Wis. 

trie    Company    and    the    Hoskins    Manufacturing    Company  Automobile  Supply  Company,  Brooklyn,  N.  Y. 

have  granted  a  number  of  licenses  to  other  manufacturers  Frank  s.  Betz  Company,  Hammond,  ind. 

/.    1       i-          J      •               mu            1                i   ™    i„+«     ,-(-    ^r.    ,,„/^QT.  The  Bigelow   Company,   Chicago,   111. 

of   heating    devices.      They    also    contemplate,    it,  is   under-  Boston  Hospital  Supply  Company,  South  Acton,  Mass. 

stood,   granting   certain   licenses   to   manufacturers   of  rheo-  Buffalo   Manufacturing  Company,    Buffalo,   N.    Y. 

,    ,  Burke   Engineering  Company,   Reading,    Pa. 

Stats.  Caloric  Electric  Company,   Janesville,   Wis. 

Licenses  to  manufacture  the  wire  are  held  by  the  Hos-  Central  Scientific  Company,  Chicago,  ill. 

1  •         T\T         J?      i      •          n   ^                T^„4-«„44^     TXTJ^u       TV>Q    n^ii7QT.  Chicago  Flexible  Shaft  Company,   Chicago,  111. 

kins    Manufacturing    Company,    Detroit,    Mich.,    Ihe    Driver  ciark  Electric   Heater  Company,   Sheridan,   Wyo. 

Harris  "Wire   Company,  Harrison,  N.  J.,  and  the   Electrical  William  H.  Dalton  Company,  Salem,  Mass. 

All          /-'                       n/r        ■„+^*   „      -NT      T       TU^c^    wir,v.iTfQ,^fiivoT-c  Detroit  Stove  Works,  Detroit,  Mich. 

Alloy    Company,    MorristoWn,    N.    J.      These    manufacturers  DeVilbiss  Manufacturing  Company,  Toledo,  O. 

are  the  only   ones  to   produce  the  wire   sheet  or  rod  from  E.   H.   Duncan  Company,  Dunkirk,  N.  Y. 

which  the  heating  elements  are  made.     They  are  licensed  iS4'\f,ef  Co^r^^^aUo^r;,  i^^^ 

to    sell   this    material    to   be    used   in   accordance    with    the  Endicott  Johnson  Company,  Johnson  City,  N.  Y. 

patents  under  which  the  license  is  granted  only  to  licensees  K^ofer^'compfw,  %TvSh,^o'""''  '''''''  '^" 

holding  licenses  to  manufacture  the  resistance  elements  in  Globe  stove  &  Range  Company,  Kokomo,  Ind. 

,•                .  The   Gorham    Company,    Providence,    R.    I. 

C(Uestlon.  Gwynn   Bacon   Vulcanizing  Company.    St.   Louis,    Mo. 

Licenses  for  device  manufacturers  are  of  three  forms.  The  Halverson  Company,  Portland,  Ore. 

Form  1  license  is  a  general  license  to  manufacture,  use  HamiUon^B^fch^^fnSturU^g^Company.  Racine,  Wis. 

and    sell    heating    devices    under    the,  patents     in    question.  Holcombe  &  Hoke  Manufacturing  Company,   Indianapolis.  Ind. 

Licenses  of  this  form  have  been  granted  so  far  to  nine  of  K.--v  Electric  Comp-y^  Cl|vejand.  o. 

the  more  important  heating  device  manufacturers.  Lindstrom  Smith  &  Company,  Chicago,  ill. 

Form  2  license  is  restricted  to  the  manufacture  of  heat-  ^^l^l^^^t" jiicMc?^^^^^                                Francisco.  Cal. 

ing   devices   from   heating   units   purchased   from   other   li-  Metal   Specialty  Manufacturing  Company,  Chicago,  111. 

censees.    The  licensee  is  not  licensed  to  make  his  own  heat-  tJlnf;er'EiectHc*Mi"fufSrTg''c                                  Mo. 

ing    units.      It    is    also    in    general    restricted    both    in    scope  National  Electric  Utilities  Company,  New  York  City. 

and   quantity,   as   for   example   a    Form   2   licensee   may   be  C".  Nestle  Company,  New  York  City. 
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Onlysafe  Electric   Maiiufactuiiiis    Company,   Dorchester,   Mass. 

Perfection  Hat  Conformator  Company,  Chicago,  111. 

Pfanstiehl  Company,   North  Chicago,   111. 

Premier   Electric  Company,   Chicago,    111. 

Quick    Electric    Heater    Company,    Cincinnati,    O. 

Redtop  Electric  Company,   New  York  City. 

Ritter  Dental   Manufacturing   C^ompany,    Rochester,    N.    Y. 

Rutenber  Electric   Company,   Marion,   Ind. 

E.   H.    Sargent   &  Company,   Chicago,    111. 

H.  W.    Schwimmer  Manufacturing  Company,    Indianapolis,    Ind. 

Sheffield  Car  Company,   Three  Rivers,  Mich. 

Simplex  Wrapping   Machine   Company,    Fulton,    N.    Y. 

William  G.   Slaughter  Company,   Chicago,    111. 

Southern  Cotton   Oil  Company,   ,Savannah,   Ga. 

Standard    Electric    Stove    Company,    Toledo,    O. 

Standard  Stamping  Company,   Marysville,  O. 

Stoneware  Electric   Stove  Company,   Dover,   N.    J. 

Townsend  Grace  Company,   Baltimore,   Md. 

Waage   Electric   Company,   Chicago,   111. 

Weco    Manufacturing    Company,    Boston,    Mass. 

A.  C.  Williams  Company,   Ravenna,  O. 

Wilmot  Castle   Company,   Rochester,   N.   Y. 

Max    Wocher    &    Son    Company,    Cincinnati,    O. 

Woldenberg  &  Schaar,  Chicago,   111. 

Wood,   Nathan   &  Virkus  Company.   New  York  City. 

Wrapper  Sealing  Machine  Company,  Janesville,  Wis. 

SPECIAL    LICENSEES. 
Cadillac    Electric    Manufactuiing    Comjiany,    Cadillac,    Mich. 
George  W.  Cann  Company,  Logansport,   Ind. 
S.   Sternau   &   Comjiany,    New   York  -City. 


ELECTRIC  RANGE  ADVERTISING 

Manufacturers     Decide     for     the     Present     Against 
National  Co-operative  Campaign 

Manufacturers  of  electric  ranges,  it  is  understood,  have 
decided,  for  the  present  at  least,  against  a  national  co-opera- 
tive advertising  campaign.  They  have  agreed  to  incorpor- 
ate in  all  of  their  newspaper  and  magazine  advertising  of 
electric  ranges,  as  a  leader,  general  advertising  showing 
the  advantages  of  electric  cooking,  following  this  with  ad- 
vertising of  their  own  range;  assigning  approximately  60 
per  cent  of  the  space  used  to  general  advertising  and  the 
balance  to  the  advertising  of  their  own  range.  It  is  gen- 
erally conceded  by  all  interested  that  for  the  most  part 
the  electric  range  game  is  still  in  the  exploitation  period, 
and  that  consequently  advertising,  generally,  must  be  more 
of  an  educational  than  of  a  sales-building  type. 


Manufacturing  and  Industrial 

The  Crocker-Wheeler  Company,  Ampere,  N.  J.,  has 
moved  its  San  Francisco  district  office  from  the  Crossley 
Building,  619  Mission  Street,  to  the  ground  floor  of  87  New 
Montgomery  Street.  W.  K.  Brown  is  district  manager  of 
this  office. 

The  Trumbull  Electric  Manufacturing  Company,  Plain - 
ville,  Conn.,  has  appointed  George  P.  Flading  manager  of 
its  New  York  office.  Mr.  Flading  has  been  salesman  for 
the  company  in  its  Eastern  territory  for  nine  years  and  his 
experience  in  marketing  the  company's  products  has  there- 
fore been  very  broad. 

Prices  of  Hotpoint  Appliances  Advanced. — The  Hotpoint 
Electric  Heating  Company,  Ontario,  Cal.,  announces  that 
from  Sept.  1  advances  in  the  prices  of  the  following  appli- 
nnces  will  be  made:  Rectangular  grill,  4-in.  stove,  6-in. 
^-.tove,  8000-watt  air  heater,  1800-watt  radiant  heater  and 
■!000-watt  radiant  heater.  The  increase  in  prices  has  been 
brought  about  by  the  rapidly  advancing  cost  of  raw  material. 

Carson  &  Evans,  3  Fenchurch  Buildings,  London,  E.  C, 
England,  who  are  large  wholesale  buyers  of  electrical  ma- 
terial, particularly  such  things  as  small  switches  and  other 
types  of  turned  and  molded  goods,  announce  that  they 
would  like  to  get  in  touch  with  large  American  manufactur- 
ing companies.  The  concern  would  also  like  to  have  vari- 
ous manufacturers  send  copies  of  price  lists  and  best  whole- 
sale and  shipping  terms  for  export. 

"Big  Drive"  of  American  Ever-Ready  Works. — The  Amer- 
ican Ever-Ready  Works  of  Long  Island  City,  N.  Y.,  is 
planning  a  publicity  campaign  which  it  is  terming  the  "Big- 
Drive,"  which  is  to  be  pushed  throughout  the  United  States, 
Canada  and  all  outlying  districts  reached  by  American  pub- 
lications. The  results  from  the  1915  fall  campaign  from 
both  dealer  and  the  public  were  so  great  that  the  company 


has  decided  to  go  after  the  market  in  a  new  and  bigger 
way.  The  company  is  seeking  a  new  word  to  take  the  place 
of  "flashlight,"  attractive  window  displays  and  stories  tell- 
hig  how  "Ever-Ready"  flashlamps  were  sold. 

Electromotor,  S.  A.,  of  43  Avenue  Isabel  La  Catolica, 
Mexico  City,  Mexico,  informs  the  Electrical  World  that 
it  would  like  to  hear  from  various  American  manufacturers 
in  regard  to  agencies  for  handling  electrical  appliances  such 
as  heating  devices,  insulators,  house-lighting  fixtures,  glass- 
ware, lamps  and  machinery.  The  concern  is  an  importer 
of  electrical  appliances  and  machinery  and  maintains  .show- 
rooms and  a  retail  store  in  the  business  district  of  Mexico 
City.  It  does  an  important  wholesale  business  with  rail- 
roads, mines  and  haciendas  and  in  normal  times  covers  the 
entire  republic  with  a  sales  force. 

The  Ohio  Storage  Battery  Company  has  been  incorporated 
with  a  capital  stock  of  $20,000  to  take  over  the  business  of 
the  Columbus  Storage  Battery  Company,  Columbus,  Ohio, 
distributor  of  National  Carbon  products  for  central  and 
western  Ohio.  The  officers  of  the  company  are  as  follows: 
President  and  sales  manager,  C.  H.  Lee,  Jr.;  vice-president, 
J.  C.  Langley;  treasurer  and  general  manager,  J.  A.  Weston; 
superintendent  of  service,  J.  W.  Collins.  F.  H.  Sonner  will 
have  charge  of  a  branch  salesroom  and  service  station  at 
Cincinnati  and  J.  C.  Langley  will  manage  another  branch  at 
Dayton,  Ohio. 

Silk  Manufacture  at  Electrical  Exposition. — One  of  the 

features  of  the  1916  Electrical  Exposition  which  will  be 
held  in  the  Grand  Central  Palace,  New  York,  Oct.  11-21, 
will  be  an  exhibit  of  the  manufacture  of  silk  showing  prac- 
tically every  process  from  the  silk  worm  to  the  finished 
gown.  The  various  pi'ocesses  of  "throwing,"  "unskeining," 
"spooling"  and  "weaving"  will  be  shown.  The  silken  fabric 
will  then  be  made  into  gowns  which  will  be  worn  by  models 
who  will  walk  about  the  various  floors  of  the  exposition 
building.  H.  R.  Mallinson  of  251  Fourth  Avenue,  New  York 
City,  manufacturer  of  silks,  will  supply  all  the  equipment 
and  machinery  for  the  exhibit.  The  looms  and  other  ma- 
chinery are  being  especially  nickel-plated  for  the  exposition 
and  motor  drive  will  be  used  throughout. 

The  Standard  Woven  Fabric  Company,  which  recently 
removed  to  Walpole,  Mass.,  has  sold  its  plant  at  Framing- 
ham,  Mass.,  and  it  is  to  be  occupied  by  the  Bela  Body  Com- 
pany of  Amesbury,  which  will  operate  the  whole  property 
for  the  production  of  automobile  bodies.  The  main  build- 
ing is  of  modern  concrete  construction,  53  ft.  by  224  ft., 
three  stories  high,  having  about  40,000  ft.  of  manufacturing 
space,  and  an  attached  fireproof  boiler  house,  all  equipped 
with  sprinkler  system  and  other  modern  conveniences. 
There  is  103,720  ft.  of  land  bordering  on  the  railroad. 
Town  assessment  places  $45,550  on  the  building  and  $7,570 
on  the  land,  making  a  total  of  $51,120.  Joseph  P.  Day  of 
New  York  represented  the  grantor  and  The  Factory  Ex- 
change of  Boston  acted  as  broker  for  the  purchaser. 

Recent  Electric  Truck  Orders  to  General  Vehicle  Com- 
pany from  Brewers. — The  General  Vehicle  Company  has 
recently  received  the  following  orders  from  brewers  for 
electric  trucks:  The  Brand  Brewing  Company,  Toledo,  one 
five-ton  truck;  the  Manhattan  Brewing  Company,  Chicago, 
two  five-ton  trucks,  making  ten  in  all;  Dick  Brothers,  Quincy 
Brewing  Company,  Quincy,  111.,  one  two-ton  truck;  George 
Ehret,  New  York  City,  ten  five-ton  trucks,  making  over  100 
in  all;  the  Anheuser-Busch  Brewing  Association,  Chicago, 
five  three-and-one-half-ton  and  two  two-ton  trucks; 
Beadleston  &  Woerz,  New  York  City,  two  tcucks,  making 
thirty-two  in  all;  Andrew  Erdrich  &  Son,  Philadelphia, 
one  truck,  making  eleven  in  all;  E.  &  J.  Burke,  New  York 
City,  one  five-ton  truck,  making  three  in  all;  William  A. 
Miles  &  Company,  New  York  City,  one  truck;  and  Jacob 
Ruppert,  Inc.,  New  York  City,  eleven  ftve-ton  trucks,  mak- 
ing over  150  in  all. 

The  Cutler-Hammer  Manufacturing  Company  of  Milwau- 
kee, Wis.,  has  inaugurated  a  nation-wide  publicity  campaign 
for  pushing  its  push  socket.  The  following  slogan  has  been 
adopted:  "Making  the  C-H  Push  Socket  the  Lamp  Socket 
of  the  Country."  Although  this  campaign  was  planned 
some  time  ago,  it  was  held  up  purposely  to  make  sure  that 
there  would  be  a  perfect  trade  distribution  of  sockets  in  all 
parts  of  the  country,  so  that  the  company  as  well  as  those 
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liandliii};  or  installing:  the  sockets  would  receive  the  fullest 
benelit  from  the  canipaijrn  from  its  very  start.  The  ca- 
pacity for  turning  out  these  push  sockets  has  been  doubled 
twice  in  the  past  two  years,  the  company  announces.  In 
connection  with  the  campaign,  larpe  display  advertisements 
in  various  trade  journals  and  popular  magazines  will  be 
utilized. 


NEW  YORK  METAL  MARKET  PRICES 

Aug.  22 


Aug.  29- 


Bid         Asked 

Copper  £           s        d 

Liondon,   standard  spot....  110        10        0 

I'rime  Lake 27.00       to  27.F.0t 

Electrolytic 27. Tf)       to  28.00t 

Casting    24.871/.  to  25.12  i/at 

Copper  wire 32.50t 

Lead     6.50 

N'ickel 45.00       to  50.00 

Slieet  zinc,  f.o.b.  smelter.  .  .  15.00t 

Spelter     9.67 Vj  to    9.92y2 

Tin,  straits 38.45 

Aluminum,  98  to  99  per  cent  56.00      to  58.00t 


Selling  I'rices  Selling  Prices 


Asked 
s       d 
0       0 
to  27.50t 
to  28.00t 
to  25.25t 
33.00t 
6.50 

to  50.00 
15.00t 
8.921/2  to    9.171/2 
39.371/, 
58.00      to60.00t 


Bid 

£ 

110 

27.00 

27.75 

25.00 


45.00 


OLD  METALS 

Heavy  copper  and  wire 21.50  to  22.00t  22.00  to  22.50t 

Brass,  heavy    12.75  to  IS.OOf  13.00  to  13.2.")t 

Brass,   light    9.50  to  lO.OOf  9.75  to  10.25t 

Lead,  heavy 5.50  to    5.62i/2t  5.50  to    5.62%! 

Zinc,  scrap   6.25  to    6.50t  6.50  to    6.75t 

COPPER  EXPORTS 

Total  tons  to 27,635 

tNominal. 


HIGHER  BOND  PRICES 

Average  Price  of  Ninety-six  Light  and  Power  Utility 
Bonds  for  First  Half  of  1916  Over  95 

Utility  bonds  are  fast  becoming  recognized  as  being  one 
of  the  safest  investments.  Banks  annually  place  a  larger 
proportion  of  their  invested  funds  in  utility  securities.  With 
regulation  and  sane  policies  of  management  unwarranted 
financing  has  been  wiped  out,  and  public  utility  securities 
now  represent  as  far  as  possible  actual  values. 

As  evidence  of  the  confidence  this  new  order  of  affairs 
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TREND   OF    ELECTRIC    LIGHT    AND    POWER    UTILITY    BOND   PRICES 
DURING  FIRST  SIX   MONTHS  OF  1914,  1915  AND  1916 

has  given  to  investors,  the  Electrical  World  presents  the 
accompanying  graphical  analysis  of  monthly  bond  prices 
of  ninety-six  representative  electric  light  and  power  com- 
pany bonds.  These  are  for  the  most  part  first  mortgage 
bonds.  The  prices  were  taken  from  quotations  of  exchanges 
all  over  the  country  and  represent  as  riearly  as  possible  the 
bond  prices  on  the  last  business  day  of  the  month.  The 
chart  shows  for  purposes  of  comparison  the  average  monthly 
price  for  the  first  six  months  of  1914,  1915  and  1916.  The 
total  par  value  of  the  bonds  represented  and  that  are  now 
outstanding  is  more  than  $375,000  000.  This  is  roughly  36 
per  cent  of  the  aggregate  par  value  of  all  American  light 
and  power  utility  bonds. 


In  the  first  half  of  1914  the  average  monthly  prices  varied 
but  little  from  93.  Whatever  fluctuation  there  were  was 
slight,  and  furthermore  occurred  mostly  in  a  few  partic- 
ular bonds.  During  the  first  half  of  1915  the  average  price 
was  around  92,  opening  at  91.5  in  January,  reaching  92.4 
in  April  and  closing  at  92.0  in  June.  Prices  continued  on 
this  level  until  October,  1915,  when  there  was  a  decided  ten- 
dency toward  better  prices.  Up  to  that  time  there  had  been 
plenty  of  money  but  little  buying,  probably  because  of 
industrial  inactivity.  In  the  fall  of  1915,  public  utility  bonds 
and  especially  those  in  the  light  and  power  field  came  greatly 
into  demand.  It  was  quite  common  for  members  of  a  syn- 
dicate formed  to  purchase  an  issue  never  to  see  a  bond  of 
that  issue.  Issues  bought  one  day  were  sold  the  next,  and 
in  some  cases  investors  had  bid  on  whole  issues  long  before 
the  issue  had  received  the  approval  of  the  public  service 
commission. 

Naturally  utility  bond  prices  advanced.  For  January 
last  the  average  price  was  94.7.  This  price  advanced 
monthly  through  the  successive  values  of  95.1,  95.6,  95.6, 
95.8,  until  the  month  of  June,  when  the  record  price  of  96 
was   reached. 


Corporate  and  Financial 

Milford    (Mass.)    Electric    Light    &    Power    Company. — 

The  Massachusetts  Board  of  Gas  and  Electric  Light  Com- 
missioners has  approved  the  issue  of  additional  capital 
stock,  amounting  to  $62,000,  for  the  payment  of  a  floating 
indebtedness  of  the  company  incurred  in  additions  to  its 
plant  and  distributing  system,  and  further  proposed  addi- 
tions thereto. 

Northern  Ohio  Traction  &  Light  Company,  Akron,  Ohio. 

— Official  announcement  has  been  made  in  Cleveland  of  the 
closing  of  negotiations  for  control  of  the  company's  com- 
mon stock.  Hodenpyl,  Hardy  &  Company  of  New  York  and 
E.  W.  Clark  &  Company  of  Philadelphia  will  take  over  the 
stock  at  par  or  $100  a  share  contingent  upon  not  less  than 
95  per  cent  of  the  stock  being  deposited  for  sale.  As  yet 
no  announcement  has  been  made  whether  or  not  Northern 
Ohio  will  be  included  in  the  Commonwealth  Power  Railway 
&  Light  properties,  but  it  is  probable  it  will  be  taken  over 
by  that  corporation.  In  connection  with  the  announcement 
of  the  sale,  E.  W.  Moore,  vice-president  of  the  Northern 
Ohio  Company,  said:  "A  contract  has  been  entered  into 
between  holders  of  Northern  Ohio  Traction  &  Light  Com- 
pany common  stock,  aggregating  a  majority  for  the  sale 
of  the  stock  with  the  understanding  that  all  holders  of  com- 
mon stock  may  participate  on  exactly  the  same  price  and 
terms.  The  price  is  par,  and  the  dividend  payable  Sept. 
15  will  go  to  present  holders.  The  sale  is  contingent  upon 
95  per  cent  of  all  of  the  stock  coming  in.  Notices  are  being 
mailed  requesting  deposit  of  the  stock  with  the  Citizens 
Saving  &  Trust  Company  as  trustees.  The  bank  will  issue 
participating  certificates.  The  terms  are  $3  a  share,  to 
be  paid  on  notice  by  the  trustee  that  95  per  cent  of  the 
stock  is  on  deposit;  $47  a  share  payable  thirty  days  later 
and  the  remaining  $50  a  share  to  be  paid  on  or  before 
one  year  later  at  6  per  cent  interest,  payable  quarterly. 
The  trust  company  certificates  will  have  all  of  the  stock 
so  purchased  as  security.  They  will  be  in  negotiable  form 
and  usable  in  place  of  stock.  Possession  of  the  property 
will  not  be  turned  over  to  the  buyers  until  a  full  50  per 
cent  has  been  paid." 

Potomac  Light  &  Power  Company,  Martinsburg,  W.  Va. — 

This  company,  which  purchased  the  plant  and  equipment  of 
the  Martinsburg  Power  Company,  held  its  first  stockholders' 
meeting  recently  in  Baltimore,  when  the  following  officers 
were  elected:  President,  E.  L.  Coblentz;  vice-president,  J. 
L.  Hook;  secretary,  E.  J.  Wade;  treasurer,  Dr.  S.  N.  Myers. 

Sheboygan  Electric  Company. — The  Wisconsin  Railroad 
Commission  has  granted  permission  to  the  company  to 
issue  $200,000  in  common  stock,  $350,000  in  preferred  stock 
and  $1,550,000  in  bonds.  The  proceeds  are  to  be  used  to 
retire  the  stock  of  the  old  Sheboygan  Railway  &  Electric 
Company  and  for  additions  and  extensions. 

St.  Joseph  (Mo.)  Railway,  Light,  Heat  &  Power  Company. 

— The  company  has  called  a  meeting  for  Sept.  28  to  au- 
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thorize  the  creation  of  a  new  first  and  refunding  mortgage 
securing  $15,000,000  5  per  cent  thirty-year  bonds.  The  new 
bonds  will  be  used  for  the  purpose  of  refunding  $5,000,000 
first  mortgage  bonds  now  outstanding,  and  $326,000  first 
mortgage  bonds  of  the  St.  Joseph  &  Savannah  Interurban 
Railroad  Company.  The  balance  of  the  new  issue  will  be 
used  in  future  requirements  of  the  company  for  extensions, 
betterments  and  other  improvements.  The  stockholders 
will  also  be  asked  to  approve  the  extension  of  the  new  mort- 
gage to  the  properties  of  the  St.  Joseph  &  Savannah,  as 
well  as  en  all  properties  of  the  St.  Joseph  Railway,  Light, 
Heat  &  Power  Company. 


The  Ohio  Storage  Battery  Company  has  been  incorporated 
to  take  over  the  business  of  the  Columbus  Storage  Battery 
Company,  79  East  Spring  Street,  Columbus,  Ohio.  The 
company,  which  is  capitalized  at  $20,000,  will  have  the  fol- 
lowing officers:  President,  G.  C.  Lee,  Jr.;  vice-president, 
J.  C.  Langley;  treasurer,  J.  A.  Weston;  superintendent,  J. 
W.  Collins. 


New  Utility  and  Industrial  Companies 

The  Fornes-Walters  Electric  Company  of  Canton,  Ohio, 
has  been  incorporated  for  $10,000.  George  F.  Fornes  is 
president. 

The  Lee  Light  &  Power  Company  of  Clarinda,  Iowa,  has 
been  incorporated  in  West  Virginia.  Rufus  E.  Lee  is  sec- 
retary of  the  company.    The  capital  stock  is  $633,008.26. 

The  Kent  Light  &  Power  Company,  Hanover,  Ind.,  has 
been  incorporated  for  $3,000  to  operate  electric  light  plant. 
The  directors  are  James  C.  Reed,  Pearl  Sample,  Ida  A.  Reed. 

The  Standard  Public  Service  Company  has  been  incor- 
porated to  supply  light  and  power  to  Greenfield  Township, 
Blair  County,  Penna.,  with  a  capital  of  $5,000.  O.  H.  Hewitt 
is  treasurer. 

Charles  G.  Robin  has  been  incorporated  for  $10,000  to 
deal  in  machinery  and  electrical  instruments.  M.  and  J. 
Starobin  and  C.  G.  Robin  of  536  West  113th  Street  were  the 
incorporators. 

The  Belleville  Ice,  Light  &  Power  Company  of  Belleville, 
Tex.,  has  been  incorporated  with  a  capital  stock  of  $30,000. 
The  incorporators  were  H.  Hamilton,  L.  A.  Machemehl  and 
C.  F.  Hellmuth. 

The  Interborough  Power  Company,  Spartanburg,  S.  C, 
was  chartered  with  a  capital  stock  of  $100,000,  the  officers 
being  A.  M.  Law,  president;  C.  R.  Willard,  vice-president, 
and  R.  E.  Boggs,  secretary  and  treasurer. 

The  Motion  Picture  Electric  &  Equipment  Corporation, 
Los  Angeles,  Cal.,  has  been  incorporated  with  a  capital 
stock  of  $20,000.  The  directors  are  H.  C.  Hickman,  Rich- 
ard Willis,  Gus  Inglis,  Harry  D.  Brown  and  Henry  W.  Otto. 

The  L.  L.  Jones  Company  of  Atlantic  City,  N.  J.,  has  been 
incorporated  by  Harold  L.  Boston,  Henry  R.  Lawrence  and 
George  A.  Bourgeois  of  Atlantic  City.  The  company  is  capi- 
talized at  $50,000  and  proposes  to  deal  in  electric  and  gas 
fixtures. 

The  Electric  Systems  Corporation  has  been  incorporated 
with  a  capital  of  $100,000  to  manufacture  and  deal  in  ma- 
chines and  mechanisms.  The  charter  was  granted  to  Harry 
M.  Mays,  Arthur  C.  Stone,  George  Briggs,  Jr.,  and  Alton  E. 
Stevens. 

The  Maxahone  Corporation  has  been  granted  a  charter 
to  manufacture,  sell  and  deal  in  electrical  transmitters,  etc. 
It  is  capitalized  for  $1,000,000.  The  incorporators  were  E. 
E.  Bishop,  M.  L.  Gatchell  and  I.  M.  Bristow,  of  Wilmington, 
Del. 

The  Prudential  Light  &  Power  Company,  with  a  capital 
stock  of  $50,000,  has  been  incorporated  to  acquire  water 
power  sites  on  the  Mississippi  River  and  sell  power  to  St. 
Paul  factories.  The  oflfices  of  the  company  are  at  407  Ger- 
mania  Life  Building,  St.  Paul,  Minn. 

The  Cortland  Electric  Company  of  Brooklyn,  N.  Y.,  has 
been  incorporated  by  F.  R.  Allen,  E.  A.  Sherry  and  R.  B. 
Lea,  55  Hanson  Place,  Brooklyn,  N.  Y.  The  company  is 
capitalized  at  $500,000  and  proposes  to  manufacture  and 
deal  in  dynamos,  electric  machinery,  measuring,  and  testing 
instruments. 

Winn  &  Higgins  of  Plainfield,  N.  J.,  has  filed  articles  of 
incorporation  with  a  capital  stock  of  $10,000  for  the  pur- 
pose of  conducting  a  general  electrical  and  plumbing  busi- 
ness. The  incorporators  are:  Frederick  J.  Winn,  Howard 
K.  Higgins  of  Plainfield,  N.  J.,  and  Harry  S.  Heckheimer 
of  New  York,  N.  Y. 


Trade  Publications 

Lighting  Fixtures.— The  Reading  Chandelier  Works, 
Reading.  Pa.,  has  just  issued  its  catalog  No.  16  containing 
colored  designs  of  lighting  fixtures. 

Phonograph  Motor.s.— The  Arnold  Electric  Company, 
Racine,  Wis.,  is  sending  out  a  leaflet  descriptive  of  a  vertical 
type   motor  for   operating  disk-record   talking  machines. 

Pin-Type  Insulators.— The  R.  Thomas  &  Sons  Company, 
East  Liverpool,  Ohio,  has  prepared  a  folder  which  is  illus- 
trated and  which  describes  several  types  of  pin-type  in- 
sulators. 

Self-Starting  Synchronous  Motors. — The  Electric  Ma- 
chinery Company,  Minneapolis,  Minn.,  has  prepared  an  il- 
lustrated leaflet  which  contains  information  on  a  self-start- 
ing synchronous  motor. 

Hot  Point  Appliances.— The  Hot  Point  Electric  Heating 
Company,  Chicago,  has  issued  a  Retail  Salesmen's  Manual 
giving  a  description  and  the  selling  points  of  each  of  the 
Hot   Point   lamp-socket   appliances. 

High  Frequency  Buzzer. — The  Clapp-Eastham  Company, 
139  Main  Street,  Cambridge,  Mass.,  is  sending  out  a  leaflet 
which  describes  and  illustrates  its  high-frequency  buzzer  for 
radio  work  and  its  fixed  capacity  condenser. 

Ornamental  Lighting  Fixtures.— The  Beardslee  Chande- 
lier Manufacturing  Company,  216  South  Jefferson  Street, 
Chicago,  111.,  has  prepared  sketches  G-H-6-1  to  G-H-6-6,  in- 
clusive, which  illustrate  various  types  of  its  ornamental 
chandeliers. 

Lathes. — The  Lodge  &  Shipley  Machine  Tool  Company, 
Cincinnati,  Ohio,  has  brought  out  a  loose-leaf  catalog  which 
contains  illustrations  and  descriptive  matter  on  the  opera- 
tion of  various  types  of  lathes  and  the  uses  to  which  they 
may  be  put.  The  leaves  are  arranged  so  that  the  several 
parts  of  the  lathes  are  illustrated  and  described  first,  fol- 
lowed by  pages  dealing  with  the  completed  tool. 

Recording  Instruments.  —  The  Foxboro  Company,  Fox- 
boro,  Mass.,  has  issued  several  attractively  illustrated  bulle- 
tins which  contain  information  on  its  recording  instruments. 
Bulletin  No.  101  contains  descriptive  matter  on  the  com- 
pany's radial  planimeter;  Bulletin  No.  103  on  wet  and  dry 
bulb  recording  thermometer;  Bulletin  No.  95  on  indicating 
gages;  Bulletin  No.  97  on  syphon  and  mercurial  gages  of 
the  glass  type;  Bulletin  No.  102  on  mechanical  and  elec- 
trical time  recorders  and  Bulletin  No.  98  on  recording  gages 
for  all  purposes. 

Electric  Gear  Shift. — The  Cutler-Hammer  Manufacturing 
Company,  Milwaukee,  Wis.,  has  brought  out  two  folders 
which  contain  information  on  its  magnetic  gear  shift  for 
automobiles.  One  folder  is  intended  for  distribution  to  auto- 
mobile dealers  and  contains  a  list  of  dealers  who  sell  cars 
equipped  with  the  magnetic  gear  shift  mechanism,  while 
the  second  edition  is  intended  for  distribution  to  the  auto- 
mobile public.  The  folder  cover  is  illustrated  with  a  "close- 
up"  view  of  Louise  Lovely,  the  motion-picture  star,  in  her 
motor  car,  which  is  equipped  with  the  magnetic  gear  shift 
mechanism. 

Glass  Insulators. — The  Hemingray  Glass  Company,  Cov- 
ington, Ky.,  has  just  issued  catalog  No.  29  which  is  practical- 
ly a  reissue  of  its  catalog  No.  28  with  reduced  line  cuts  and 
is  8  in.  by  10  in.  in  size  punched  for  looseleaf  sales  books. 
The  catalog  lists  and  illustrates  various  types  of  glass  insu- 
lators. 

Die  Stocks  and  Square-End  Pipe  Cutters.  —  The  Borden 
Company,  Warren,  Ohio,  has  prepared  a  booklet  which  is  il- 
lustrated and  which  contains  information  on  "Beaver"  die 
stocks  and  square-end  pipe  cutters. 

Trucks. — Motor  Truck  Bulletin  No.  28  issued  by  the  Pack- 
ard Motor  Car  Company,  Detroit,  Mich.,  is  attractively  illus- 
trated and  describes  the  company's  worm-drive  motor  trucks. 
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New  Kn^^land 


IH)K'I'1,A.\I>,  .\li:.  I'fiMiils  li;ivc  l.i'.u 
(;raiit>(l  lo  the  C'liiMlit'ilaiul  Ivi^lit  tV:  I'oWi'i 
Coin|i:ni.\  I'lir  cimiliiil  lights  on  I'aiU  .AsfiiiK 
and  I'.'lin  SliccI,  also  poic  iinlils  on  Siuitli 
Stri-cl. 

KNDSHHUU  I'WI.L.S,  \ T.  Cu.v  Ciooiic 
VN'lio  owns  a  saw  nnll  in  HaKcrsUoUl,  is  in 
slalliuK  an  oIi'cUk-  i)lanL  lower  clown  on 
(ho  sanui  stream  lo  lurnisn  lights  for  a 
section    of    tho    farmers. 

HAN'IOUHlhJ..  MASS. — The  Haverhill 
lOloelrie  I'oinpau.v  is  reatly  to  substitute  tlie 
nt'W  gashtted  lamps  for  the  oUl  arc  lami).s 
all  over  tne  eit.v.  The  company  is  willing 
to  substitute  tiO-watt  incandescent  lamps. 
which  will  make  up  the  rest  of  the  stieia 
light liiK  s.xstem.  The  new  (!0-watt  lamps 
would  be  placed  in  the  outlying  sections  of 
the  city.  The  addition  of  seven  lamps  to 
the  white  wa.v  system  of  the  i'it.\'  is  under 
wa.\',  and  the  woi-k  of  i)ulting  the  lamps 
around  City  Hall   J 'ark  has  begun. 

LYNN.  AlASS. — The  l.,ynn  Gas  &  Kloc- 
Iric  Company,  it  is  i-eported,  is  about  to  e.\- 
tend  a  high  power  line  from  their  station  in 
Alontrose  to  the  new  L.vnn  water  works 
pumping  station  at  IVliddleton. 

MlbKOUL),  MASS.— The  State  Hoard  of 
(Jas  and  lOleclric  ijight  Commissioners  gave 
its  approval  to  the  issue  by  tlie  Milford  p]lec- 
tric  Light  &  I'ower  Company  of  additional 
capital  stock  amounting  to  ,$H2,(10()  for  the 
pa.Nineiit  of  a  tloating  indebtedness  of  the 
company  incurred  in  additions  to  its  plant 
anil  distributing  system  and  further  pro- 
posed additions  thereto.  It  was  arranged 
recently  to  buy  energy  from  the  New  Eng- 
land I'ower  Company  and  the  completion  of 
the  necessary  transmission  line  and  of  a 
transformer  station  and  extensions  of  its 
distril)uling  lines  during  the  ijresent  season 
will  (Mit-iil  an  expense  of  more  than  $27,000. 

NEW  BEDFORD,  MASS. — The  Nevs^  Bed- 
ford Gas  &  Edison  Liiglit  Company  is  plan- 
ning to  issue  31S0  shares  of  stock  at  par 
value  of  $100.  The  proceeds  of  the  issue 
wilf  bo  used  for  improvements  in  the 
powerhouse  and  for  extensions  of  the  com- 
pany's distribution   system. 

NORTHAMPTON,  MASS. — The  North- 
ampton Electric  Lighting  Company  has 
awarded  a  contract  to  the  J.  G.  Wliite 
ICngineering  Corporation,  of  New  York 
City,  for  the  engineering  and  construction 
work  involved  in  the  installation  of  a  sub- 
station in  this  city  of  5000-kva.  capa- 
city, 13,000  volts  to  2300  volts  alternating 
c:urrent,  and  the  erection  of  a  double-cir- 
suit  heavy  copper  transmission  line  be- 
tween Northampton  and  East  Hampton. 

PITTSFIELD,  MASS. — The  Pittsfield 
Electric  Company  has  been  given  permis- 
sion by  the  Board  of  Selectmen  to  bring  its 
wires  into  Lee,  provided  it  uses  the  Lee 
Electric  Light  Company's  poles  and  makes 
satisfactory  arrangements  with  the  Lee 
company.  The  Pittsfield  company,  it  is 
understood,  wishes  to  furnish  power  to 
some  of  the   Smith  Paper  Company's  mills. 

QUINCY,  MASS. — The  Bay  State  Street 
Railway  Company,  Boston,  Mass.,  is  plan- 
ning a  large  extension  to  its  generating 
station  at  Quincy  Point,  which  will  make 
the  station  twice  its  present  size.  It  is 
reported  that  five  turbines  will  be  in- 
stalled, of  the  same  capacity  as  those  now 
operated. 

SALEM,  MASS. — The  Massachusetts  Gas 
and  Electric  Light  Commission  has  received 
a  petition  from  the  Eastern  Massachusetts 
Electric  Company,  asking  permission  to 
issue  1250  additional  shares  of  stock  at  $100 
a  share.  The  company  is  planning  to  erect 
transmission  lines  connecting  the  plants  of 
the  Salem  Electric  Light  Company,  the  Mai- 
den &  Melrose  Gas  &  Electric  Company  and 
the  Suburban  Gas  &  Electric  Company  at 
Revere. 

WORCESTER,  MASS. — It  is  reported 
that  the  Worcester  Electric  Light  Com- 
pany will  proceed  as  soon  as  possible  with 
the  installation  of  new  lamps  in  Hamilton 
Street.  The  work  is  now  being  carried  up 
Franklin  Street  toward  Green. 

LONSDALE,  R.  I. — It  is  planned  to  in- 
stall street  lamps  along  Main  and  Cross 
streets  of  the  village. 


Construction 
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Middle  Atlantic 

DUNKIRK,  N.  Y. — At  a  special  elec- 
tion held  for  the  purpose  of  voting  en 
the  proposed  restrictive  franchise  to  the 
Niagara  and  Erie  Power  Company,  the 
voters  approved  the  granting  of  a  fran- 
chise. It  is  estiinated  that  the  company 
will  spend  $2.50,000  to  provide  facilities  for 
furni.shing  electrical  energy  for  power  to 
factories  in  this  vicinity. 

NORTH  TONAWANDA.  N.  Y. — When 
the  Common  Council  meets  in  regular  ses- 
sion on   Sept.    .5,   it   is  the   intention,  accord- 


ing to  rcpoits,  to  call  for  bids  for  lighting 
llio  city  wliit;li  will  iiicludo  a  proposition 
for  an  impioved  lighting  syslem  for  the 
principal  business  streets.  According  to 
present  indications,  it  is  probable  that  now 
lamps  will  bo  located  the  entire  Uuigth  of 
\Vil)ster  Street  and  on  parts  of  Main,  Tre- 
moiit,  Goundry  and  Oliver  Streets.  The 
contracts  with  the  Tonawanda  I'ower  Com- 
pany for  lighting  the  streets  and  public 
buildings  exi)ired  on  Aug.  J,  but  the  con- 
tract will  conlinuo  in  force  until  another 
has  been  awarded. 

BIOAVER,  I'A. — R.  A.  Westfall,  head  of 
the  municipal  department  of  the  Duquesne 
IJght  Company,  is  repoi'ted  to  have  said 
that  his  company  will  spend  close  to  $1,000,- 
000  on  the  Heaver  Valley  plant  within  the 
next    few  years. 

LANSFORD,  I'A. — Chief  Burgess  Thomas 
(lallagher  has  had  an  injunction  entered 
against  the  Panther  Valley  Electric  Light 
Company,  resti-aining  it  from  erecting  a 
higb-tension  power  line  through  the  town 
to  connect  it  with  the  new  $45,000  sub- 
station at  Lansford.  The  ordinance  was 
passed  by  the  Lansfoi'd  Town  Council  over 
the  Burgess'  veto,  and  the  citizens  of  the 
town  have  urged  Mr.  Gallagher  to  take 
steps  in  order  to  prevent  the  company  from 
cairrying  out  its  wishes. 

i^HILADELPHIA,  PA.— The  Fer-ris  Shoe 
Co.  has  had  plans  prepared  for  extensions 
and  improvements  in  its  power  house. 
Charles  E.  Oelschlager,  architect. 

PHILADELPHIA,  PA. — John  Lang  Paper 
Company  has  awarded  Ti  contract  for  the 
prection  of  a  new  boiler  plant  to  W.  H. 
Eddleman  &  Sons,   Roxborough,   at   $20,000. 

PHILADELPHIA,  PA. — The  Pennsylva- 
nia Railroad  has  awarded  a  contract  for  the 
erection  of  a  new  power  house  at  the  Reed 
Street  freight  yard  in  Philadelphia,  Pa.,  to 
.lohn  N.  Gill  &  Company  of  Philadelphia,  at 
$20,074. 

PHILADELPHIA.  PA. — A  complete  me- 
chanical plant,  including  electrical  work 
and  sprinkler  system,  will  be  installed  by 
the  E.  G.  Budd  Company  in  its  new  automo- 
bile manufacturing  plant.  Ballinger  &  Per- 
rot,  architects. 

ELMER.  N.  J. — A  committee  composed  of 
members  of  the  Chambers  of  Commerce  of 
Wilmington,  Del.,  Pennsgrove,  Woodstown, 
Elmer,  Millville,  Vineland  and  Atlantic 
City,  N.  J.,  is  working  hard  on  the  project 
to  build  either  a  steam  or  electric  line  from 
Pennsgrove  to  Atlantic  City,  connecting  all 
of  the  other  towns  interested.  It  is  esti- 
mated that  a  line  taking  in  all  of  these 
points  would  cost  $5,000,000.  Another  plan 
is  to  connect  only  Pensgrove  and  Elmer  with 
a  trolley  line,  this  giving  Wilmington  and 
Pennsgrove  direct  connection  with  Atlantic 
City  and  the  other  South  Jersey  points  by 
way  of  the  Pennsylvania  and  Jersey  Central 
railroads.  The  two  railroads  seem  willing 
to  cooperate  in  the  project,  providing  con- 
nection is  made  to  their  lines. 

NEWTON,  N.  J. — Bids  will  be  received 
by  the  Board  of  Education  up  to  8  p.  m., 
September  21,  for  electrical  and  heating  and 
ventilating  work  in  the  public  school. 
Rutherford  Tuttle,  district  clerk. 

NEWTOWN,  N.  ,L — The  sheriff's  sale  of 
the  Newton  Gas  &  Electric  Light  Com- 
pany's plant,  land,  etc.,  occurred  at  the 
Court  House  on  Aug.  21.  The  first  and  only 
bid  for  the  property  was  $30,000  by  Albert 
H.  Atteberry  of  Plainfield,  one  of  the  prin- 
cilial  bondholders. 

WOODSTOWN,  N.  J. — The  electric  gener- 
ating machinery  of  the  Woodstown  Ice  & 
Cold  .Storage  Co..  the  firm  which  has  been 
supplying  this  town  with  electric  power  for 
years,  has  been  dismantled  and  removed  by 
workmen  of  the  International  Light,  Heat  & 
Power  Company,  which  recently  bought  out 
the  Woodstown  concern  All  the  current 
used  in  Woodstown  will  hereafter  be  gener- 
ated at  Bridgeton.  a  high  tension  line  and 
substation  having  been  erected  for  this  pur- 
pose. 

WHEELING,  W.  VA. — The  Pullman 
Comjiany  of  Pullman,  111.,  will  shortly  be- 
gin the  erection  at  Mingo,  O.,  of  a  branch 
plant  for  the  construction  of  steel  cars: 
200  acres  of  land  has  been  purchased  for 
the  site  at  a  co.st  of  $200,000. 

WILLIAMSON.  W.  VA.— The  plant  of 
the  Williamson  Light  &  Ice  Company  was 
destroyed  by  fire,  March  15.  1015.  and  has 
not  been  rebuilt  except  temnorarily.  The 
ice  plant  is  now  being  electricalb'  driven 
with  purchased  power,  but  durinsr  the  win- 
ter  the   entire   plant    is   to  be   rebuilt,    plans 


for  which  are  new  being  drafted.  Tli. 
e(iuii)niiMit  will  i)robably  consist  of  t\\. 
lurbo-gcncralors,  300  kva.  and  4  00  kv.i 
rating.  The  exhaust  steam  is  to  be  used 
in  th(!  ic<'  manufactures.  JOmmona  Graham 
is  manager. 

KK'flMONI),  VA. — An  announcement  hi- 
been  made  of  a  proposed  extension  of  tli. 
Norfolk  <t  Western  cle('tric  operations  from 
Vivian,  W.  Va.,  westward  10  miles  and  from 
VV<-lch  up  Tug  Fork  branch  for  5  miles. 

WASHINGTON,  J  >.C.— Scaled  proposals 
will  bi!  oi)enod  at  the  Ti-oasuiy  l)epartini;nt, 
supervising  architect's  oilico,  Washington, 
D.C.,  at  3  p.  m.,  Sept.  20,  J'.)l(i,  tor  repair:' 
lo  healing,  iilunibing,  (.'onduit  and  wiriii).' 
lighting  fixtures,  etc.,  in  the  United  Stat. 
i;ourthouse,  etc.,  at  Santa  Fo,  N.  M.,  n 
accordance  with  the  drawing  and  seiiei  i 
lication,  copies  of  wliich  may  be  had  at  tli' 
ollice  of  the  Treasury  Department,  or  at 
the  ollice  of  the  custodian  at  Santa  Fe,  N. 
M.,  in  the  discretion  of  the  supervising 
architect.  .lames  A.  Wetmore  is  acting 
supervising   architect. 


North  Central 

ADRIAN,  MICH. — The  Adrian  Casting 
Company  which  was  destroyed  by  fire  i- 
to  bo  rebuilt  as  soon  as  the  insurance  ad 
justmonts  have  been  made.  The  compan 
was  organized  in  1904  with  capital  of  .$30.- 
000,  which  was  increased  in  1914  to  $40.- 
000.  Amos  Kells  is  general  manager  and 
treasui-er  of   the   company. 

PORT  HURON,  MICH.— The  Detroit  Edi- 
son Company  has  purchased  600  acres  oi 
land  fronting  on  the  St.  Clair  River,  and 
will  erect  a  substation  to  supply  power  for 
the  city  and  interurban  lines  of  the  Detroit 
United  Railway. 

ST.  CLAIR,  MICH. — At  a  recent  .session 
of  the  Common  Council,  the  recommenda 
tion  of  the  board  of  public  works  that  th> 
city  enter  into  a  contract  with  the  Detroii 
Edison  Company  for  an  auxiliary  suppl.. 
of  electric  power  was  concurred  in,  and 
the  contract,  it  is  understood,  will  be  made 
at  once.  The  St.  Clair  municipal  plant,  it 
is  understood,  has  become  inadequate,  and 
the  contract  with  the  Detroit  company  will 
assure  the  city  a  supply  when  the  local 
plant  is  not  working. 

BUCYRUS,  OHIO. — The  Bucyrus  Light 
&  Power  Company,  it  is  reported,  contem- 
plates the  erection  of  a  new  power  station 
to  be  40  ft.  by  52  ft.  in  area  and  36  ft.  high. 
A  400-hp.  boiler  and  generating  unit  are 
contemplated.  In  the  spring,  it  is  under- 
stood, another  2000-hp.  generator  will  b- 
added.  The  added  cost  of  the  present  con- 
templated iiTiprovements,  it  is  understood 
is  close  to   $50,000. 

CANTON,  OHIO.— The  Canton  Electric 
Company  is  now  installing  at  its  plant  on 
Second  Street,  two  large  boilers  for  the  iiur- 
pose  of  enabling  the  plant  to  carry  increased 
electrical  load  through  the  winter  until  the 
big  power  plant  at  Windsor.  W.  Va.,  is  com- 
pleted.    The  boilers  ai'e  1350  hp.  each. 

CINCINNATI,  OHIO. — Plans  for  the 
installation  of  an  ornamental  street  light- 
ing system  covering  all  streets  in  the 
downtown  district  will  be  rapidly  per- 
fected, as  the  city  and  the  Union  Gas 
&  Electric  Company  have  virtually  agreed 
upon  a  maintenance  price  of  $60  per  light 
per  annum.  This  question  has  held  up 
the  project  for  some  time.  City  Electrician 
Kleine  has  charge  of  the  matter  for  the 
city.- 

CINCINNATI,  OHIO.  —  A  considerable 
amount  of  power  and  electric  equipment 
will  be  required  in  the  construction  of  the 
new  building  of  the  Fenwick  Club  for 
Catholic  Young  Men  and  the  Boys'  Home, 
an  ice-making  plant  being  in  the  equip- 
ment which  will  be  installed.  Theis  & 
Theis  of  Dayton,  Ohio,  have  designed 
the  structure  in  all  details,  and  have  also 
been  awarded  the  contract,  on  their  bidi 
of    $200,000. 

CLEVELAND,  O. — W.  C.  Owen  &  Co., 
architects  and  engineers.  Leader  News: 
Building,  are  making  plans  for  a  factory- 
building  for  the  new  Big  Four  Tire  & 
Rubber  Company.  The  building  is  to  be 
400  ft.  lone  and  80  ft.  wide,  two  stones: 
and  basement. 

CLEVELAND.  OHIO. — C.  B.  C'omstork, 
architect.  110  West  Fortieth  Street,  New- 
York  Citv,  is  drawing  plans  for  a  baking 
plant  anil  power  house,  to  be  erected  iir 
Cleveland  for  the  Ward  Baking  Company,  at 
an  estimated  cost  of  $l.'-0,000.  Plans  will 
be  readv  for  bids  about  Sept.   1. 

CLEVET-AND,  O. — The  Abbott  Corporn 
tion  of  New  York  has  concluded  tht 
transaction  for  the  purchase  of  six  .if^r^S; 
of  land  on  East  152d  Street.  The  site 
will  cost  about  $33,000.  Contracts  h.-iv^ 
been  signed  with  the  Crowell-Lundoff-Iiittie 
Companv    for    the    erection    of    the    factory 
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lilding,  to  cost  $150,000  and  to  be  com- 
eted  November  1.  The  Abbott  Corpora- 
on  is  headed  by  the  Hull  Bros.  Company 
:  Toledo. 

COLUMBUS,  OHIO.  —  The  McKeevor 
lectric  Company,  244  High  Street,  Colum- 
is,  has  secured  the  contracts  for  the  elec- 
ical  work  on  two  State  Normal  Schools, 
16  at  Bowling  Green  and  the  other  at 
!ent. 

DAYTON,  O. — Architects  Schenk  &  Wil- 
a.ms,  561  Arcade  Building,  have  completed 
[ans  and  are  taking  bids  for  a  fouiidrj- 
Jdition,  4  0  ft.  x  75  ft.,  for  the  Coinput- 
ig  Scale  Company,  of  which  G.  W.  Kepler 
,  secretary. 

LIMA,  OHIO. — Improvements  to  cost  in 
le  neighborhood  of  $75,000  have  been 
;arted  by  the  Ohio  Electric  Railroad  Com- 
any  on  its  local  power  house.  The  im- 
rovements  as  planned  call  for  the  in- 
allation  of  a  1500-kw.  turbine  and  two 
[)0-hp.  boilers.  The  boilers  are  to  be 
luipped  with   superheaters. 

LORAIN,  OHIO. — The  Lorain  City  Coun- 

1  has  passed  the  franchise  ordinance 
)r  the  electrical  facilities  of  the  Citizens 
as  &  Electric  Company,  a  subsidiary  of 
le  Logan  Gas  &  Fuel  Company  of  I'itts- 
urgh.  The  franchise,  which  is  a  twenty- 
ve-year  extension  of  the  prersent  grant, 
rovides   for    a    maximum    electric    rate    of 

2  cents  per  killowatt-hour,  a  reduction  of 
i  per  cent. 

TOLEDO,  OHIO. — Architects  Starrett  & 
an  Vleck  of  18  West  Fortieth  Street,  N.  Y. 
ity  have  completed  plans  for  a  large  de- 
irtment  store,  to  be  erected  at  the  corner 
'  Adams  and  Huron  Streets  for  the  La 
lie  &  Koch  Company.  The  structure  will 
■ont  ISO   ft.  on  Adams   Street  and   280   ft. 

I  Huron  Street  and  will  be  eight  stories 
igh. 

YOUNGSTOWN,  O. — Plans  have  been 
)mpleted  by  the  G.  M.  McKelvey  Com- 
iny  for  large  extensions  to  the  present 
icilities.  These  involve  new  buildings  on 
ommerce  Street,  the  razing  of  the  pres- 
it  structure  in  West  Federal  Street  and 
le  erection  of  a  modern  structure  in  its 
.ace;  estimated  cost,  $600,000;  work  to 
jgin  at  once. 

YOUNGSTOWN,  OHIO.  —  Sealed  pro- 
3sals  will  be  received  by  the  director  of 
jblic  service  of  the  city  of  Youngstown, 
hio,  until  12  o'clock  noon,  Sept.  8,  for 
irnishing  the  necessary  labor  and  ma- 
irials  for  the  design,  construction,  de- 
very  and  erection  of  one  centrifugal  air 
)mpressor,  together  with  electric  motor  and 

II  auxiliaries  and  appurtenances  neces- 
iry  to  make  the  unit  complete  and  ready 
ir  service.  Plans  and  specifications  may 
J  seen  and  blank  forms  for  bids  at  the 
Rce  of  the  superintendent  of  water  depart- 
ent.    Dan  J.  Jones  is  clerk. 

INDIANAPOLIS,  IND.  —  Permission  to 
sue  $199,000  in  capital  stock  and  $945,000 
I  bonds  of  an  eventual  issue  of  $3,500,000 

asked  of  the  Public  Service  Commission 
1  a  petition  filed  by  the  Indiana  Power  & 
i^ater  Company.  The  company  proposes  to 
jy  the  Indiana  Water  &  Power  Company 
f  Worthington  ;  the  Home  Light  &  Power 
ompany  of  Bloomfleld  ;  the  Elnora  Light  & 
ower  Company  ;  the  Meyers  Light  &  Power 
ompany  of  Odon ;  the  Bicknell  Light  & 
ower  Company  and  the  Linn  Coal  Com- 
iny,  also  of  Bicknell.  The  petition  sets 
)rth  that  the  companies  will  be  connected 
s  a  unit  to  supply  light,  heat,  power  and 
ater  to  the  towns  and  vicinities  nearby, 
fficers  who  signed  the  petition  are  H.  L. 
larke,  president,  and  B.  E.  Simon,  secre- 
iry,  both  of  Chicago. 

RICHMOND,  IND.— The  City  Council 
as  appropriated  $2000  for  miscellaneous 
icpenses  for  the  municipal  electric  lightin.g 
lant  and  $7000  for  the  construction  of  a 
ater  intake  from  the  river  to  the  plant. 

CHRISTOPHER,  ILL.— The  Egyptian 
llectric  Company  of  Christopher  is  install- 
ig  a  2500-kw.  turbine  with  condensing  and 
•ater-cooling  system  ;  also  two  500-hp.  boil- 
rs  with  super-heaters  and  water  treating 
lant.  Provision  will  be  made  for  a  new 
sh-handling  system.  A.  W.  Spaht  is  man- 
ger. 

DECATUR,  ILL. — The  Central  Illinois 
llectric    Company    has    recently    completed 

rfiiles  of  4400-volt  transmission  line  and 
istribution  system  for  Argenta  and  Oreana, 
1..  and  the  three-phasing  of  same.  The 
)mpany  now  has  under  construction  7  miles 
f  4400-volt  transmis.'iion  line  and  distribu- 
on  system  in  Warrensburg,  111.,  and  about 
S  miles  of  2200-volt  farm  lines  complete, 
'he  comnany  h.ns  changed  its  offices  from 
iuffalo.  111.,  to  Springfield  and  Decatur.  111. 

DIXON,  ILL. — The  Illinoi.s  Northern 
utilities  Company  of  Dixon  is  contemplat- 
ig  rebuilding  the  dam  across  Rock  River 
t    Oregon,    111. 

PAWPAW.  ILL— The  Northern  Illinois 
tilities  Companv  has  taken  ovpr  th"  P;ivv- 
aw  lighting  plant  and  this  fall,  after  the 
rection   of   a   transmission   line   from   Earl- 


ville,  it  is  understood,  will  close  the  i)laiit 
and  supply  Pawpaw  with  energy  from  some 
vl'  the  larger  sections. 

RANTOUL,  ILL. — Ways  and  means  are 
being  considered  to  secure  an  electric- 
lighting   system   here. 

RBADSTOWN,  WIS.— The  Viola  (Wis.) 
Electric  Company  has  submitted  a  proposi- 
tion to  furnish  electrical  energy  for  light 
and  power  to  this  city. 

Al'PLETON,  MINN. — It  is  reported  that 
Appleton  will  sell  its  municipal  lighting 
plant  to  the  Ottertail  Power  Company  of 
Fergus  Falls,  as  the  result  of  a  special 
city  referendum  vote.  The  plant  is  taken 
over  by  the  company  at  $9000. 

DULUTH,  MINN. — Lines  of  the  Great 
Northern  I'ower  Company  probably  will  be 
extended  from  Duluth  to  Hibbing,  to  sup- 
ply light  and  power  to  the  Mesaba  range, 
according  to  W.  N.  Ryerson,  general  man- 
ager of  the  company  in  Duluth.  A  pre- 
liminary survey  has  been  completed  and 
the  detailed  survey  to  determine  the  route 
and  cost  of  the  extension  will  be  com- 
pleted in  a  very  short  time.  As  planned, 
the  line  will  be  about  83  miles  in  length 
and  will  represent  an  investment  of  ap- 
proximately   $200,000. 

KASSON,  MINN. — The  village  of  Kasson 
is  contemplating  discarding  the  municii)al 
electric  generating  plant  and  purchasing 
energy  from  the  Northern  States  Power 
Company.      E.  W.  Steinbeck  is  manager. 

MINNEAPOLIS,  MINN. — It  is  reported 
that  Minneapolis  and  St.  Paul  are  to  be  con- 
nected by  the  Northern  States  Power  Com- 
pany, which  company  will  spend  in  the 
neighborhood  of  $500,000.  There  will  be 
two  sets  of  steel  towers,  extending  50  miles, 
each  carrying  three  cables.  Power  will  be 
biought  from  Rosetown. 

NORTHFIELD,  MINN. — The  City  Coun- 
cil and  property  owners  on  Division  Street 
are  planning  an  installation  of  an  orna- 
mental lighting  system. 

ROCHESTER,  MINN. — It  is  reported 
that  the  city  is  about  to  construct  a  $360,- 
000  hydroelectric  plant.  Hugh  L.  Cooper 
will  have  charge  of  the  work. 

ST.  PAUL,  MINN. — The  Prudential  Light 
&  Power  Company  of  St.  Paul,  recently  in- 
corporated, proposes  to  construct  a  hydro- 
electric power  plant  on  the  Mississippi 
River  to  supply  energy  in  St.  Paul,  special- 
izing in  service  to  the  St.  Paul  Midway  fac- 
tories. The  company  owns  and  will  acquire 
power  sites  on  the  Mississippi  River.  The 
incorporators  are :  Edward  Feldhauser, 
fiscal  agent,  St.  Paul  Southern  Electric  Rail- 
way ;  Harris  Richardson  and  P.  Otis.  The 
headquarters  of  the  company  are  at  407 
Germania  Life  Building,  St.  Paul. 

WATSON,  MINN.— The  Village  Council 
is  negotiating  with  the  Minnesota  Valley 
Power  Company  of  Montevido  to  furnish 
electricity  for  lamps  and  motors  in  Watson. 

WOODSTOCK,  MINN. — At  the  next  elec- 
tion a  vote  will  be  taken  to  authorize  a 
bond  issue  for  lines,  wiring  and  lamps  for 
the  city  street  lighting  systems. 

GRINNELL,  IOWA. — A  new  powerhouse 
costing  $100,000.  it  is  understood,  will  be 
erected  by  the  Iowa  Light,  Heat  &  Power 
Company. 

HARCOURT.  IOWA.— There  will  be  an 
election  on  September  2  for  the  authorizing 
of  a  bond  issue  of  $3500  for  a  electric  light- 
ing system. 

CHILLICOTHE.  MO.  —  The  municipal 
water  works  and  light  plant  is  about  to  be 
constructed.  Plans  and  specifications  nl- 
readv  have  been  drawn  up  bv  E.  E,  Harper, 
2404'East  Thirtieth  Street.  Kansas  City,  Mo. 

EDEN,  MO. — The  Maine  Public  Utilities 
Commission  has  rendered  a  decision  approv- 
ing the  contract  between  the  Bar  Harbor 
and  Union  River  Power  Company  and  the 
town  of  Eden  for  sti-eet  lighting  service. 

EXCELSIOR  SPRINGS,  MO. — The  Ex- 
celsior Springs  Water,  Gas  &  Electric 
Company  will  soon  install  a  575-kw. 
General  Electric  generator  direct-con- 
nected to  a  Hamilton-Corliss  engine.  This 
firm  has  recently  built  transinission  lines 
to  small  towns  in  the  surrounding  ter- 
ritory, and  the  new  equipment  was  taken 
on  to  help  take  care  of  the  additional 
load.  Cowgill,  Mo.,  is  the  latest  town  to 
be  connected  with  Excelsior  Springs  by  a 
new  transmission   line. 

KANSAS  CITY.  MO. — The  park  board 
of  Kansas  Citv,  Mo.,  will  buv  soon  175 
electric  lights  of  100  and  250  watts  for 
location  in  Swope  Park,  replacing  gaso- 
line lamps.  Wiring  for  TOO  lamps  in  the 
cleared  sections  will  be  underground.  Wir- 
ing for  the  lights  in  the  uncleared  parts 
of  the  park  will  be  overhead. 

KANSAS  CITY,  MO. — In  the  final  brief 
of  the  Kansas  City  Light  &  Power  Com- 
I)any  in  the  rate-making  case  before  the 
Missouri  Public  Service  Commission,  the 
president  of  the  company,  .Tohn  H.  Lucas, 
states     that     the     company     must     provide 


for  the  expenditure  of  several  million  dol- 
lars for  a  power  plant  to  meet  present  re- 
ciuirements  and  those  of  several  years  to 
come  for  Kansas  City,  Mo.,  and  contiguous 
territory.  Plans  for  the  plant  are  said  to 
be  now  in  course  of  preparation  and  a 
site  is  being  sought,  said  to  be  on  the 
Missouri  River  outside  of  Kansas  City. 
The  company,  it  is  understood,  is  waiting 
until  this  plant  is  available  before  prose- 
cuting vigorously  its  campaign  for  power 
contracts. 

ST.  JOSEPH,  MO.— The  St.  Joseph  Rail- 
way, Light,  Heat  &  I'ower  Company  will 
install  a  5000-kw.  turliiiie  before  winter. 
The  turbine  will  be  obtained  through  the 
General   Electric   Company. 

ST.  LOUIS,  MO.— The  Warren  Steel 
Castings  Company  has  acquired  somewhat 
over  11  acres  of  land  for  the  erection  of 
a  new  plant  which,  it  is  reported,  will  be 
equipped  for  electric  power  and  all  smelt- 
ing and  polishing  will  be  done  electrically. 
To  provide  this  power,  the  Mississippi 
I'ower  Transmission  Company  has  installed 
a  high-tension  line  for  2  miles  from  its 
transformer  station  at  Page  Avenue  and 
the  Wabash  tracks. 

TROY,  MO. — At  a  special  election  the 
voters  here  decided  in  favor  of  the  propo- 
sition to  sell  the  municipal  electric  light- 
ing plant  and  obtain  service  from  the 
Southern  Illinois  Light  &  Power  Company. 

GRAND  FORKS,  N.  D. — I'lans  have 
been  announced  for  improving  and  enlarg- 
ing the  Grand  I^orks  service  of  the  Tri- 
State  Telephone  Company.  The  company's 
lines  are  to  be  extended  through  the  city 
and  part  of  East  Grand  Forks,  the  plans 
calling  for  the  erection  of  30,000  ft.  of  new 
cable.  A  number  of  aerials  and  poles  will 
be  removed  and  much  of  the  cable  will  be 
placed  underground.  The  extension  of  the 
lines  necessitates  other  improvements  in  the 
company's  headquarters,  such  as  the  in- 
stallation of  new  switchboards  and  other 
equipment. 

KNOX,  N.  D. — It  is  understood  that 
Delameter  Brothers  may  install  in  their 
local  plant  a  2200-volt,  5-kw.  generator. 

PEMBINA,  N.  D. — A  franchise  has  been 
granted  to  H.  R.  Robowski  for  the  erec- 
tion and  maintenance  of  a  plant,  poles, 
wires  and  other  necessary  apparatus  for 
electric  light  and  power  service. 

LINCOLN,  NEB. — The  city  is  accepting 
bids  up  to  the  close  of  September  12  for  a 
motor-driven  centrifugal  pump,  500-hp. 
water-tube  boiler  and  chain-grate  stoker, 
450-500-hp.  Diesel  engine,  generator  and 
switchboard. 


Southern  States 

SPARTANBURG,  S.  C.  —  The  South 
Carolina  Light.  Power  &  Railways  Com- 
pany has  awarded  to  the  J.  G.  White  Engi- 
neering Corporation  a  contract  for  the  con- 
sulting engineering  in  connection  with  the 
design  and  erection  of  a  concrete  dam  600 
ft.  long  and  45  ft.  high  on  the  Broad  River, 
near  Gaston  Shoals,  approximately  30  miles 
from  Spartanburg.  "This  dam  will  be  in 
connection  with  the  company's  hydroelec- 
tric development  at  Gaston  Shoals. 

PLANT  CITY.  FLA. — The  city  has 
granted  to  Rosco  Nettles  and  associates  of 
Tampa,  electric  light  and  gas  franchises. 

BRISTOL.  TENN. — B.  L.  Dulaney  and 
Fred  Dulaney,  it  is  reported,  have  acquired 
water  rights  in  the  Holston  River  and  have 
employed  engineers  to  look  over  the  situa- 
tion and  prepare  estimates.  It  is  understood 
that  a  1000-hp.  plant  will  be  erected  at  a 
cost  of  approx.irpately  $75,000. 

KNOXVTLLE.  TENN. — Arc  lamps  are  to 
be  located  early  in  September  in  many  sec- 
tions of  the  city  not  heretofore  so  lighted, 
as  a  result  of  the  city's  new  contract  for 
street  lighting  with  the  Knoxville  Railway 
&  Light  Company. 

GADSDEN,  ALA. — It  is  reported  that  the 
Alabama  Power  Company  has  men  now  at 
work  on  the  construction  of  a  transmission 
line  from  Huntsville  to  Gadsden.  The  con- 
tract, it  is  understood,  will  amount  to  about 
$1,000,000.  Lines  will  be  run  to  all  near-by 
towns. 

ABBEVILLE,  LA. — Bids  have  already 
been  advertised  for  installing  an  SO-hp. 
crude  oil  engine  and  a  50-kw.  450-500  volt 
d.-c.  generator,  directly  connected  for  the 
local   municipal   electric   light   plant. 

NEW  ORI>EANS,  IxA. — The  Lafaye  ordi- 
nance providing  for  the  sale  of  a  franchise 
for  city  lighting  for  ten  years  has  been 
adopted,  it  is  reported,  by  the  Commission 
Council.  The  ordinance  will  be  advertised 
for  sixty  days,  when  the  franchise  will  be 
sold  to  the  highest  bidder  at  public  auction. 

HENNESSEY,  OKLA. — There  will  be  an 
election  on  Sept.  15  to  grant  the  Hennessy 
Electric  Light  &  Power  Company  a  fran- 
chise to  furnish  lighting  and  power  service. 
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AUSTIN.  TKX.— Contract  for  wiring, 
llKhtiiiK.  t!tc..  for  the  new  buildings  of  the 
Colony  for  Foobic  Miiult'd  has  bocii  uwarded 
to  the  KiirdiMi  lOlt'ctiical  cSc  Muchinei-y  Com- 
pany of  Houston,  Tox.  Contract  price, 
$2,1>00. 

BLANKICT,  TKX.— Blanket  now  ha.s 
electric  lights,  the  current  having  recently 
been  (urnod  on  from  the  new  Krownwood- 
Coniancho    transmission    line. 

DALLAS,  TIOX. — Cit.v  commission  has 
let  the  Westin.nliouse  JOIectric  Conii)any  of 
Te.xas  the  annual  lamp  contract  of  this  city. 

DALIES,  TI'IX.— The  Stono-WeV)ster  Kn- 
gineerinR  Corporation  of  Boston,  Mass.,  has 
been  Kranted  a  renewal  of  its  permit  to  do 
business  in  Texas.  It  has  a  capital  stock 
of  $riOO.OO()  and  its  Texas  headquarters  are 
at  Dallas. 

DALLAS,  TIOX. — The  expenditure  of  not 
less  than  .fJ, 000, 000  in  Dallas  street  railway 
extensions  and  imjirovements  and  lighting 
equipment  ;  the  construction  of  at  least  one 
inteiurban  line  into  Dallas;  a  2-cent  reduc- 
tion in  the  liRht  rate  and  estimated  ex- 
penditures of  $r),000,000  in  and  around  Dal- 
las within  the  next  three  years,  are  among 
the  piopositions  sot  out  in  a  statement 
issued  by  J.  F.  Strickland  and  C.  W.  Hob- 
son  as  to  what  the  two  proposed  new  utili- 
ties companies  would  do  if  the  city  of  Dallas 
should  accept  the  $8,500,000  valuation  of 
the  Stone  &  Webster  properties.  This  is  the 
first  announcement  of  their  attitude  in  the 
present  street  railway  and  lighting  contro- 
versy since  they  agreed  to  become  the  heads 
of  the  new  companies.  Mr.  Strickland  has 
been  selected  as  the  head  of  the  new  light 
company  and  C.  W.  Hobson  of  th'"  South- 
west General  Electric  Company  of  Dallas  is 
to  be  head  of  the  new  street  railway  com- 
pany when  these  local  companies  are  or- 
ganized. 

DENISON.  TEX. — Extensive  improve- 
ments in  the  lighting  system  here  have 
been  started,  comprising  East  Hickory 
Street,  West  Oak  Street  and  ornamental 
lights   around   the   Courthouse  square. 

DENTON,  TEX. —  Plans  have  been 
adopted  for  extending  the  municipal  light- 
ing system. 

GEORGE  WEST,  TEX.— The  George 
West  Water  and  Light  Company  will  con- 
struct a  water  works  and  electric  light  plant 
here  at  a  cost  of  about  .$400,000.  Charles 
Schrelner,  Jr.,  of  San  Antonio  is  a  stock- 
holder. 

SAN  ANGELO,  TEX.— The  Interstate 
Electric  Corporation  of  New  York  has  been 
granted  a  franchise  by  the  city  commission 
for  the  construction  of  a  system  of  street 
railioad. 

SAN  BENITO.  TEX.— The  San  Benito 
Land  &  Water  Company,  it  is  understood, 
IS  contemplating  installing  a  third  .50-hp. 
unit  similar  to  those  now  in  use  probably 
within  the  next  ninety  davs.  At  present 
the  company  has  two  2300-volt,  three- 
phase,  60-cycle  generators,  with  a  total 
rating  of  7r>  kw..  and  two  gas  engines  with 
a  rating  of  100  hp.  Ward  D.  Carpenter  is 
manager. 

WACO,  TEX.— The  Texas  Power  &  Light 
Company  has  established  a  general  re- 
pair shop  at  this  place.  J.  D.  Shaw  has 
been  appointed  superintendent. 

WACO.  TEX.— The  City  Council  has  de- 
cided to  in.stall  a  police  signal  system  here, 
replacing  the  one  that  has  been  len.sed  bv 
the  city  for  the  past  five  years.  The  new 
system  will  cost  $3,708.60.  Address  city 
clerk. 


Pacific  States 

CHEHALTS.  WASH.- Mayor  J.  T.  Cole- 
man has  recommended  to  the  C'itv  Council 
that  standard  street  lights  be  installed  on 
the  main  business  streets  without  unneces- 
sary delay,  and  the  Council  is  expected  to 
take  early  action  on  this  suggestion. 

HOOUTAM,  WASH. — Reported  the  City 
Commi-ssioners  have  under  contemplation 
the  plan  of  purchasing  electricitv  at  the 
switchboard  of  a  concern  willing  to  sell 
the  current  at  the  rate  of  three  quarters  of 
a  cent  per  kilowatt,  and  then  retailing  same 
to  municipal  customers. 

NORTHPORT.  Wash.— C.  A.  Coffin 
located  at  E2512  First  Avenue,  Spokane. 
who  recently  secured  a  franchise  for 
thirty-five  years  to  supply  the  town  of 
Northport  with  light  and  water,  reports 
he  will  begin  the  installation  of  the  power 
plant  and  distributing  lines  early  in  Sep- 
tember. The  cost  of  the  work  is  esti- 
mated  at  about    $.^>f).O00. 

SPOKANE,  WASH.— Petition  has  been 
filed  with  the  City  Council  for  the  instal- 
lation of  an  ornamental  curb  lighting  sys- 
tem on  Riverside  Avenue  from  Washington 
to  Cedar  Street.  The  Riverside  Avenue  pe- 
tition will  complete  the  lighting  of  Trent, 
Main,  Riverside.  Sprague  and  First  Ave- 
nues in   the  downtown  business  district. 


ENTEUI'UISI':,  ORE.— Reported  prepara- 
tions for  the  construction  of  a  new  high- 
voltage  traiiKini.sHion  line  to  connect  the  Jo- 
S('ph  plant  with  olhei'  parts  of  the  system 
of  the  i'^nterprise  lOlcctric  Company  of  En- 
tei-jirisi',  ;irc  under  way.  The  work  is  under 
the  direction  of  L.  M.  Simpson,  general 
manager. 

MARSHKllOLD,  ORIO.  —  Charles  Hall, 
manager  of  the  ('oos  <t  ("urry  County  Tele- 
I)hone  Compan.\-,  recently  reported  that 
work  of  rebuilding  the  telephone  system 
between  Marshtleld  and  Gold  Beach  will  be 
started  at  an  early  date. 

BAKERSFIIOLD.  CAL. — On  application 
of  the  South  Sierra  I'ower  Company  for  a 
transmission  line  franchise,  the  board  of 
supervisors  passed  a  resolution  of  intention 
to  grant  the  franchise,  and  bids  will  be 
called  for  to  be  received  until  September 
7  and  filed  in  the  oliice  of  the  board. 

HRAWLEY,  CAL. — At  a  recent  meeting 
of  the  City  Trustees,  a  contract  was  signed 
with  the  Holton  Power  Company,  provid- 
ing for  the  install.ation  of  an  adequate  sys- 
tem covering  the  entire  city.  In  connec- 
tion with  the  contract,  a  new  pump  will 
be  purchased  for  the  city  waterworks  and 
electricity  used  as  the  motive  power. 

LOS  ANGELES,  CAL. — Threats  of  an 
injunction  suit  by  the  park  commission 
to  prevent  the  Council  from  forcing  it  to 
permit  the  construction  of  the  proposed 
power  transmission  line  by  the  Aqueduct 
Power  Bureau  through  Griffith  Park  have 
been  forestalled  by  the  Finance  Commit- 
tee of  the  Council.  Consent  was  obtained 
of  Colonel  Griffith  to  the  building  of  the 
line. 

MERCED,  CAL.— To  assure  an  abun- 
dant supply  of  water  from  the  Merced 
River,  a  spot  below  the  Rapids,  near  Cas- 
cade station,  has  been  definitely  decided 
upon  as  the  new  location  for  the  $1.50.000 
hydroelectric  power  plant  in  Yosemite 
Park.  This  plant  is  to  be  built  by  the  Fed- 
eral Government. 

RIVERSIDE,  CAL.  —  The  Riverside 
County  Gas  &  Power  Company,  the  Beau- 
mont Gas  &  Power  Company  and  the  Ban- 
ning Gas  &  Lighting  Company  have  filed 
with  the  California  Railroad  Commission  a 
joint  application  for  authority  for  the  sale 
of  the  property  of  the  Beaumont  and  Ban- 
ning companies  to  the  Riverside  companv 
for  $50,000  of  the  stock  of  the  Riverside 
company.  It  is  stated  that  by  the  opera- 
tion of  both  the  Banning  and  Beaumont 
companies  so  combined  with  a  connecting 
transmission  line  and  the  attendant  economy 
of  administration,  a  large  field  of  operation 
will  be  afforded  and  a  better  profit  yielded. 
It  is  the  intention  to  tie  the  three  companies 
together  with  a  transmission  system. 

SALINAS,  CAL.— A.  R.  Patrick,  man- 
ager of  the  Alpine  Creamery  at  Gonzalez, 
has  just  returned  from  inspecting  the 
plant,  with  a  view  of  making  improvements 
in  the  near  future.  Machinery  will  be 
overhauled,  motors  and  electric  wiring  in- 
stalled. The  plant  will  be  operated  solely 
by  electricity.  W.  D.  Evans  will  have 
charge  of  the  work. 

SHASTA  SPRINGS,  CAL.— The  Cali- 
fornia-Oregon Power  Company  will  soon 
have  completed  the  survey  of  the  power 
extension  between  Shasta  Springs  and  Mc- 
Cloud,  a  distance  of  several  miles.  Ma- 
terial is  being  distributed  along  the  line 
for  the  building  of  the  same.  The  same 
coinpany  is  building  an  extension  from 
Castella  to  Carville  and  Trinity  Center,  and 
will  have  it  completed,  it  is  said,  within 
six  weeks. 

TULARE,  CAL. — A  proposal  to  extend 
the  street  lighting  system  in  Tulare  has 
been  made  to  the  city  trustees  by  Fred. 
G.  Hamilton,  superintendent  of  the  west- 
ern division  of  the  Mount  Whitney  Power 
&  Electric  Company.  Under  the  plan 
thirty-four  lamps  would  be  installed.  The 
matter  has  been   referred   to  a  committee. 

BURLEY,  IDAHO. — According  to  reports, 
a  movement  has  been  started  to  bring  elec- 
tricity into  the  liaft  River  valley  by  Idaho 
promoters.  Power  may  be  brought  either 
from  the  government  lines  at  Albion,  or  di- 
rectly from  the  Minidoka  Dam. 

POCATELLO,  IDAHO. — The  City  Council 
has  been  petitioned  by  the  Pocatello  Mu- 
nicipal League  to  investigate  the  question  of 
securing  a  municipal  light  and  power  plant. 
The  resolution  introduced  by  the  league 
asked  the  city  to  investigate  the  purchase  of 
the  present  power  plant  and  if  a  deal  could 
not  be  consummated  satisfactorily,  the  city 
to  install  a  plant  of  its  own. 

TWIN  B'ALLS,  IDAHO.— The  City  Coun- 
cil has  entered  into  a  ten-year  contract  with 
the  Idaho  I^ower  Company  for  the  installa- 
tion of  a  new  street  lighting  system.  It  is 
reported  fifty-eight  new  units  will  be  in- 
stalled, which  will  give  50  per  cent  more 
light  at  5  per  cent  more  cost.  Cost  of  in- 
stalling the  new  system  will  be  borne  by 
the    Idaho    Power    Company,    and    the    new 


system  will  be  installed  and  ready  for  oper- 
ation by  Nov.   15,  this  year. 

CALDWJOLL,    UTAH.-  The    work    of    re-, 
building   tin;   lighting  syst(Mii   of  tialdwell   is  i 
being  lajjidly   pushed.      It  is  hoped   that  the  ' 
iinijioved   service    will   be   ready    for   opera- 
tion   by    the    middle    of    Sejitember.       It    Is 
estimated      that     the      Electric     Investment  ' 
Company,    which    is    making    the    imijiove- 
ments,     is    spending    between     $12,000    and 
$15,000  on   the  system. 

EURIOKA,  UTAH.— Two  new  boilers  an 
being  installed  at  the  Chief  Consolidated 
Company's  mine.  It  is  generally  undt  r 
stood  that  the  management  of  the  mine  i 
going  ahead  with  the  plans  fur  the  electrlli 
cation  of  the  plant  and  that  the  chan^;. 
will  be  made  within  a  year. 

SALT  LAKE  CITY.  UTAH.— Advertis. 
ment  for  bids  for  the  lighting  of  Salt  L;il 
Cit.v  with  either  electricity  or  gas,  or  win 
both,  for  the  three-vear  period  beginnln 
Jan.  1,  1917,  has  been  authorized  by  tli 
city  commission.  Bids  will  be  received  h 
the  commission  until  10  a.  m.,  Sept.   11. 

DOUGLAS,  ARIZ.— The  plant  of  the 
Douglas  Traction  &  Light  Company,  it  is 
understood,  is  to  be  enlarged  to  the  extent  ' 
of  about  30  per  cent  of  the  present  ca- 
pacit.v.  New  machinery  will  be  ordered 
and  installed  as  soon  as  possible.  R.  G. 
Arthur  is  manager. 

KINGMAN,  ARIZ. — George  H.  Thayer, 
who  is  promoting  a  hydroelectric  develop- 
ment on  Burro  Creek,  has  been  arranging 
for  the  acquisition  of  a  franchise  from 
Mohave  County  for  the  stringing  of  power  . 
lines  into  all  the  towns  and  mining  camps 
in  the  county  for  the  distribution  of  power. 

YUMA,  ARIZ. — The  Title  Insurance  & 
Trust  Company  of  Los  Angeles,  Cal.,  as 
trustees,  has  taken  possession  of  the  prop- 
erties of  the  Yuma  Electric  &  Water  Com- 
pany and  the  Yuma  Gas  Company,  and 
will  operate  these  concerns  in  the  interest 
of  the  bondholders.  It  is  said  that  as  a 
result  of  the  severe  flood  last  spring,  the 
plants   are   greatly   in  need   of  repairs. 

BUTTE,  MONT. — At  a  special  election 
recently,  the  propositions  of  granting  light- 
ing and  heating  franchises  to  the  Montana 
Power  Company  were  carried.  Heating 
privilege  was  given  by  a  majority  of  thirty-  i 
six,  while  the  close  margin  of  seven  votes  i 
decided  the  lighting  franchise. 

BOULDER,  COL. — Contracts  have  been 
let,  it  is  reported,  and  preliminary  arrange- 
inents  have  been  made  for  the  rebuild  ins; 
and  improvement  of  the  Lafayette  plant 
of  the  Western  Light  &  Power  Company, 
at  a  cost  in  excess  of  $50,000.  A  cooling 
pond,  100  X  150  ft.  is  to  be  constructed. 
It  will  cost  approximately   $6000. 

DENVER,  COL.^A  new  contract  be- 
tween the  Denver  Gas  &  Electric  Light 
Company  and  the  city  embracing  the  rates, 
service  and  new  conditions  for  city  light- 
ing is  now  under  consideration  by  Mayor 
Speer  and  his  cabinet.  The  old  contract 
was  made  ten  years  ago  by  the  previous 
administration  and  expired  last  June. 
Rates,   it   is   understood,   are   not   involved. 

CARSON  CITY.  NEV. — Sixty  days  have 
been  given  the  Truckee  General  Electric 
Company  to  remove  its  poles  and  wires 
from  the  portion  of  Carson  Street  to  be 
paved.  It  is  understood  that  a  new  line 
will  cost  the  company  in  the  neighborhood 
of   $6,000. 


Canada 

LYALL,  MAN. — A  by-law  has  been  car- 
ried authorizing  the  raising  of  $8000  for 
the  construction  of  a  light  and  power  plant, 
and  tenders  will  be  called  immediately 
George  Gay,  care  of  Public  Utilities  Com- 
mission, Winnipeg,   is  engineer. 

FREDERICTON,  N.B. — The  Fredericton 
Gas  Light  Company  has  been  granted  per- 
mission by  the  Provincial  Government  to 
extend  its  lines  over  the  Fredericton-St. 
Mary's  Highway  bridge  for  the  purpose  of 
providing  an  electric  service  for  the  people 
of  St.   Mary's  and   Gibson. 

TRURO,  N.  S. — It  is  reported  that  the 
Town  Council  has  decided  to  purchase  .the 
Chambers  electric  light  plant  for  the  sum 
of  $57,000.  Alterations  are  contemplated, 
but  as  yet  have  not  been   decided  upon. 

DUNNVILLE,  ONT. — The  Town  Council 
will  submit  a  by-law  to  the  ratepayers  for 
authority  to  borrow  $53  000  for  the  pur- 
pose of  installing  hydroelectric  light  and 
power,  and  to  buy  out  the  plant  of  the  ex- 
isting light  company.  The  town  clerk  is 
J.  W.  Holmes. 

EASTNOR  TOWNSHIP,  ONT.— The 
Township  Council  contemplates  the  instal- 
lation of  a  hydroelectric  system.  The  clerk 
is  .lames  Parker,  Lion's  Head,  Ont. 

HANOVER,  ONT.,  CAN. — The  Light  Corn- 
mission,  it  is  reported,  is  considering  the  ex- 
tensions of  the  existing  light  plant,  or  alter- 
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lative,  the  construction  of  a  new  system, 
t  is  understood  that  estimates  will  be  se- 
ured  immediately.  Dr.  Mearns  is  chainman. 
TORONTO,  CAN. — Sir  Adam  Beck,  chair- 
nan  of  the  Ontario  Hydroelectric  Commis- 
ion  announced  that  the  commission  has 
lecided  to  spend  $1,300,000  at  once  in 
luplicating  the  transmission  line  with  an 
idditional  double  circuit  line  from  the  "main 
iwitching  station  at  Dundas  to  Toronto.  The 
Coronto  station  equipment  will  be  doubled 
md  the  Dundas  station  will  also  be  dupli- 
;ated.  The  capacity  of  the  station  at  Ni- 
igara  Falls  is  to  be  increased  to  take  care 
)f  the  r)0,000  hp.  now  available,  half  of 
vhich  amount  is  now  being  supplied.  The 
ransmission  line  is  3.5   miles   in  length  and 


is  being  built  to  connect  C'oUingwood  with 
the  Eugenia  Falls-Owen  Sound  line.  The 
Wasdelle  line  is  also  being  connected  with 
the  Big  Chute  transmission  system. 

GLENSIDE,  SASK. — Tenders  will  be  re- 
ceived up  to  September  15,  1910,  for  the 
construction  of  Glenford  Rural  Telephone 
Company's  extension.  Tenders  are  invited 
for:  (1)  The  total  cost  of  construction, 
contractors  to  supply  material  and  labor ; 
(2)  For  the  cost  of  construction  labor  only. 
All  work  and  material  to  be  according  to 
(government  plans  and  specifications,  which 
may  be  seen  at  Department  of  Telephones, 
Kegina.  J.  R.  Grose,  secretary-treasurer, 
Glenford  Rural  Telephone  Company,  Ltd., 
Glenside,   Sask. 


Miscellaneous 

PANAMA. — Sealed  proposals  for  boiler 
tubes,  electric  cable  and  wire,  switch  boxes, 
steel  reflectors,  electrical  shelving  will  be 
received  at  the  oflice  of  the  general  pur- 
chasing officer,  the  Panama  ('anal,  Wash- 
ington, D.C.,  until   10.30,  September  14. 

PANAMA  CANAL,. — Government  Pro- 
posal. I'roposals  for  electric  wire,  bell 
transformers,  reflectors,  shade  holders, 
electrical  attachments,  electric  switches, 
push  buttons,  fuses,  circular  loom,  pliers, 
drills,  rubber  tape,  soldering  paste  and  as- 
bestos wool  will  be  received  at  the  ofrice 
of  the  general  purchasing  officer,  the 
Panama  Canal,  until  10.30  a.   m,,  Sept.   18. 


195.177.  Musical  Instruments;  L.  G. 
Bergeron  and  R.  B.  Brewer,  Lakewood 
and  Cleveland,  Ohio.  App.  filed  Aug.  8, 
1914.      Solenoids    for   striking   chimes. 

195.178.  Electrical  System  for  Auto- 
mobiles ;  J.  Bijur,  New  York,  N.  Y. 
App.  filed  Feb.  2,  1911.  Parts  compactly 
disposed  and  easily  accessible. 

195,180.  Vehicle  Signal  Apparatus  ; 
B.  L,.  Bobroff,  Milwaukee,  Wis.  App. 
filed  Aug.  28,  1915.  Arm  is  projected  by 
solenoids. 

,195,193.  Sad  Iron;  A.  Feyes,  Pitts- 
burgh, Pa.  App.  filed  May  23,  1914. 
Handle  carries  lamp  for  Illuminating  the 
work. 

,195,211.  Electrolytic  Process  for  the 
Extraction  of  Cobalt  Oxids  ;  K.  S. 
Guiterman,  New  York,  N.  Y.  App.  filed 
Aug.  26,  1915.  Obtains  hydraled  oxid  of 
cobalt  substantiately  pure. 

195,217.  Reinforced  Battery- Jar  ;  E.  A. 
Hawthorne  and  J.  H.  George,  Bridgeport, 
Conn.  App.  filed  July  3,  1914.  Textile 
reinforcement  enclosing  the  jar. 

,195,232.  Automatic  Cut-Out  for  Elec- 
tric Motors  ;  H.  W.  Kimes,  Dayton, 
Ohio.  App.  filed  June  16,  1915.  Pres- 
sure controlled. 

195,239.  Electrical-Display  Appara- 
tus :  A.  Laszlo,  Charlottenburg,  Ger- 
many. App.  filed  March  7,  1912.  Elec- 
trically luminous  letters. 

,195,444.  System  of  Electrical  Distri- 
bution ;  J.  L.  Creveling.  New  York,  N. 
Y.  App.  filed  Oct.  1,  1909.  Regular  sys- 
tem for  charging  purposes. 

195,449.  Solenoid  ;  C.  S.  Du  Belle,  Wil- 
liamsport.  Pa.  App.  filed  June  8,  1909. 
The  movement  of  the  core  is  cushioned 
at  end  of  stroke. 

,195,355.  Indicating-Apparatus  ;  C.  Gus- 
tafson,  St.  Paul,  Minn.  App.  filed  April 
23,   1915.     Actuated  by  travel   of  car. 

,195,472.  CuT-OuT  Switch;  A.  W. 
Houchin,  Kirkwood,  N.  J.  App.  filed 
June  22,  1914.  Magnetism  of  generator 
field  magnet  actuates  the  catch. 

,195,485.  Space  Telegraphy;  C.  V.  Log- 
wood and  C.  F.  Elwell,  Palo  Alto,  Cal. 
App.  filed  June  12,  1911.  Signals  with 
continuous  waves  having  frequency 
higher  than  audibility. 

,195,499.  Automatic  Fire  Alarm;  C.  B. 
Rattermann  and  W.  W.  Garrison,  Birm- 
ingham, Ala.  App.  April  21,  1915. 
Sends  telephonic  messages. 

,195,508.  Combined  Ampere  and  Volt 
Meter  ;  H.  A.  Schoeller,  Frankfort-on- 
the-Main,  Germany.  App.  filed  Dec.  2, 
1913.  For  motor  cars  and  devices  sub- 
jected to  vibration. 

,195,526.  Potential.  Starter  ;  H.  A. 
Steen,  Norwood,  Ohio.  App.  filed  March 
23,  1912.  Prevents  opening  of  starter 
upon  low  voltage  until  abnormal  condi- 
tion exist  for  certain  time. 

,195,540.  Motor  Controller;  R.  P.  War- 
ner, Kalamazoo,  Mich.  App.  filed  Sept. 
20,  1915.  Improved  commutator  brush 
contacts  :  adapted  to  be  carried  by  end 
plate  of  motor  frame. 

,195,560.  Manufacture  of  Peroxid  of 
Hydrogen  ;  F.  Cobellis,  Phila.,  Pa.  App. 
filed  Aug.  23,  1915.  Subjects  solution  of 
a  sulphate  salt  to  heat  under  pressure 
and  distills. 

,195,574.  Electrical  Transmitting  De- 
vice and  Circuits  Therefor  ;  J.  W. 
Frost.  Washington,  D.  C.  App.  filed  July 
13,  1911.  Transmitting  an  annunciating 
mechanism  for  automatic  fire-alarm 
telegraph. 

,195,583.  Traffic-Director  ;  F.  H.  Hen- 
retta,  Roanoke,  Va.  App.  filed  May  26, 
1916.  For  directing  traffic  at  street  cor- 
ners. 

,195,589.  Calling  Device  ;  W.  Kaisling, 
Chicago,  111.  App.  filed  Dec.  30,  1911. 
For  two-wire  metallic  line   telephone. 

,195,590.  Telephone  Switch-Hook  ;  W. 
Kaisling,  Chicago,  111.  App.  filed  Nov.  1, 
1912.  Simple,  easily  adjustable  and 
compact. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents  issued 
August  22,  1916,  prepared  by  Mitchell 
&  Ailyn,  41   Park  How,  New  York. 


1,195,592.  Manufacture  of  Wheel-Rims  ; 
F.  J.  Keegan,  Coventry,  Eng.  App.  filed 
April  30,  1913.  Turns  over  edges  of 
flat  rim  and   welds  same  in  place. 

1.195.600.  Signaling  System;  F.  P.  Mc- 
intosh and  E.  F.  Baubeen,  New  York,  N. 
Y.  and  Willmet,  111.  App.  filed  Nov.  4, 
1910.  For  signaling  operator  of  car  to 
stop. 

1.195.601.  Water-Heater;  J.  Nathan,  Los 
Angeles,  Cal.  App.  filed  Jan.  25,  1915. 
For  hotwater   bags,    etc. 

1,195,607.  Process  of  Securing  Metal 
FROM  Ores  ;  J.  H.  Reid,  Newark,  N.  J. 
App.  filed  Jan.  13,  1914.  Recovery  of 
metal  from  nickle  cobalt  silver  ore. 

1.195.615.  Electric  Water  Heater;  M. 
Simon,  St.  Louis,  Mo.  App.  filed  Dec.  7, 
1915.  Spreads  entering  water  into  a 
thin    sheet. 

1.195.616.  Method  of  Extracting  Metals 
From  Their  Ores  ;  H.  B.  Slater,  River- 
side, Cal.  App.  filed  Sept.  2,  1913.  Ex- 
traction of  copper  from  ores  in  which 
gold  and  silver  are  usually  low. 


No.    1,195,193.      Sad   Iron 

1,195,617.  Process  op  Making  a  Leaching 
Solution  for  Extraction  of  Metals 
From  Their  Ores  ;  H.  B.  Slater,  Los 
Angeles,  Cal.  App.  filed  July  28,  1915. 
Solution  containing  ferric  chloride  and 
sodium  chloride  together  with  free  chol- 
rin  and  oxidation  products. 

1,195,632.  Circuit  Connection  of  Elec- 
tron Discharge  Apparatus  ;  W.  C. 
White,  Schenectady,  N.  Y.  App.  filed 
Aug.  23,  1915.  Enables  employment  of 
alternating  currents  for  heating  the  fila- 
ment. 

1,195,639.  Engine;  J.  H.  Auble.  Cincin- 
nati, Ohio.  App.  filed  Nov.  12,  1913. 
Admits  water  in  the  cylinder  and  then 
actuates    electric    heater   therein. 

1,195,642.  Automobile  Signaling  Device; 
I.  Bauer,  Middletown,  Conn.  App.  filed 
Oct.  2,  1915.  Operated  by  a  set  of  push 
buttons. 

1,195,660.  Rheostat;  H.  L.  Dodge,  Iowa 
City,  la.  App.  filed  March  15,  1915.  For 
control   of  current   or  voltage. 

1,195,677.  Galvanic  Cell  ;  A.  Hell,  Frank- 
fort-on-the-Main,  Germany.  App.  filed 
Dec.  24,  1913.  Mixture  of  black  hydrate 
of  maganesa,  dioxid,  mercuric  oxid  and 
caton  for  depolarizing. 


1,195,700.  Street  Railway  Crossing;  T. 
C.  MacAllister,  New  York,  N.  Y.  App. 
filed  Aug.  20,  1914.  Auxiliary  rail  and 
shoe  for  carrying  electric  car  over  cross- 
ing. 

1,195,704.     Electrolytic   Process   for   Re- 
moving Oxid  or  Rust  ;    P.   Marino,   Lon- 
don,    Eng.       App.     filed     April     25,     1916. 
Employs  articles  as  cathodes   in   aqueous  ■ 
bath   containing   phosphoi'ic   acid. 

1,195,712.  Electric  Measuring  Instru- 
ments ;  C.  E.  Norton,  Manchester,  Conn. 
App.  filed  March  7,  1913.  Magnet  and 
magnet   retaining  plate  construction. 

1,195,733.  Apparatus  for  Producing  Un- 
directional  electric  currents  of 
High  Potential  ;  F.  Rieber.  Berkeley, 
Cal.  App.  filed  Sept.  13,  1915.  Exact 
control  and  practically  noiseless  in  small 
space. 

1,195,748.  Block  System  ;  R.  C.  Sutphin. 
Corydon,  Ky.  App.  filed  Aug.  25,  1915. 
Track  with  insulated  rail  sections. 

1,195,754.  Annunciator;  W.  L.  Weber, 
Chicago,  111.  App.  filed  Feb.  4,  1915. 
For   "automat"   restaurants. 

1,195,768.  Combined  Reversing  Switch 
and  Brush-Holder  for  Dynamo-Elec- 
tric Machines  ;  C.  Bergmann,  Jr.,  W. 
New  York,  N.  J.  App.  filed  Oct.  4,  1915. 
Two  sets  of  contacts  associated  with 
brushes  and  controlled  by  a  double  cam. 

1,195,771.  Automatic  Telephone  Ex- 
change System  ;  G.  A.  Betulander  and 
N.  G.  Palmgren,  Sodertorns-Villastad 
and  Stockholm,  Sweden.  App.  filed  Dec. 
20,  1913.  Effects  connections  by  means 
of  relays  only. 

1,195,778.  Panel-Board  Fitting;  T.  W. 
Byrne  and  R.  C.  Lehane,  Boston,  Mass. 
App.  filed  Feb.  9,  1914.  Individual  cov- 
ers  for  built-up   panel   units. 

1,195,790.      Oil-Fuse;    L.    W.  Downes    and 

A.    W.    Faxon,    Providence,  R.    I.      App. 

filed    May    27,    1914.      Fuse  carrier    con- 
struction. 

1,195,813.  Branch  Box  for  Electric  Con- 
ductors ;  M.  Havens  and  S.  B.  Van 
Ranst,  Albany,  N.  Y.,  and  Syracuse,  N. 
Y.  App.  filed  Jan.  27,  1909.  Adapted 
for   the    application   of   a   canopy   thereto. 

1,195,828.  Electric  Heating  Element: 
L.  R.  McClathie,  Weston,  Ont.,  Can.  App. 
filed  March  4,  1916.  Grooved  porcelain 
slab  supporting  heater  wire. 

1,195,837.  Vehicle-Signal;  F.  R.  Moore, 
(Chicago,  111.  App.  filed  Sept.  25,  1915. 
Motor  operates  swinging  arms  through 
ratchet  connection. 

1,195,861.  Manufacture  and  Construc- 
tion OP  Commutators;  E.  F.  Smith,  Cin- 
cinnati, Ohio.  App.  filed  July  16,  1914. 
Cuts  segments  in  cylindrical  blank,  fills 
in  insulating  material  and  then  cuts 
away  metal  to  separate  segments. 

1,195,891.  Semi-Automatic  Telephone  Ex- 
change System  ;  W.  and  R.  Aitken, 
London,  Eng.  App.  filed  Dec.  23,  1914. 
Has  an  automatic  numeral  switch. 

1,195,900.  Train-Bulletin;  S.  W.  Baich. 
Montclair,  N.  J.  App.  filed  Sept.  7,  1912. 
Can  be  set  from  a  distant  board. 

1,195,916.  Trolley  Guide;  H.  J.  Dauben, 
C^olumbus,  and  O.  L.  Stump,  Marion, 
Ohio.  App.  filed  Feb.  10,  1915.  Frog 
having  accurate  side   guiding   flanges. 

1,195,921.  Magneto  Frame;  W.  E.  Dow, 
Braintree,  Mass.  App.  filed  Aug.  21, 
1913.  Single  casting  serving  to  hold 
parts   assembled. 

1.195.924.  Separator  for  Storage  Bat- 
tery Plates  ;  W.  S.  Gould.  New  York, 
N.  Y.  App.  filed  March  14,  1914.  Has 
a  portion  porous  electrolyte  and  another 
portion  inert  to   electrolyte. 

1.195.925.  Portable  Electric  Lighting 
Apparatus  ;  H.  H.  Hirsch,  I'hiladelphia, 
Pa.  App.  filed  June  19,  1912.  Miner's 
cap  construction. 
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.Al.AltA.MA      l-IIMIT     A.NU     TllACTU)N      ASSOflA- 

rioN.  Si'i-i'«'tar\-tiH'asurt'r,  J.  I'.  Ro.ss,  Bir- 
iDiiiKli.'iiii   Kailway,   l^iRlU  &  Power  Co. 

AMKiiicAN  Association  of  Knc.inukk.s. 
SoiTftary.  .\itliur  Kneisel,  29  South  LaSallc 
St.,    Chii'ano,    Hi: 

AMICKFIWN   ASSOl'l  ATKl.N    I'On  THK    AnVANCK- 

MKNT  oi-  SiMKNCK.  rmiuuicii t  Socrolary,  h. 
O.  Howard,  Smithsonian  Institution,  Wasli- 
InRton,   D.   C. 

Amkrican  Electric  Railway  Associa- 
tion. Secretary,  E.  B.  Burritt,  8  West  40th 
St..  New  Yorlc. 

Amkuican  IOlectrochbmicai.  Society. 
Seeretary,  Prof.  J.  W.  Richards.  Ivehiprh 
ITniveisity.  South  Bethleliem,  Pa.  Semi- 
annual meeting.  New  York  City,  Sept.  28-;{0. 

.American  Institute  ok  CONSUiyTiNO  Rn- 
oineers.  Secretary,  F.  A.  Molitor,  35  Nas- 
sau St.,  New  York  City. 

American  Institute  of  Electrical  En- 
oiNEERS.  Secretary,  F.  T.,.  Hutchinson,  33 
West  39th  St.,  New  York.  Board  of  direc- 
tors meets  monthly.  Sections  and  branches 
in  the  principal  electrical  centers  through- 
out the  country.  Pacific  Coast  Convention, 
Seattle,   Sept.   5-8. 

American  Physical  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University, 
Columbus,  Ohio. 

American  Society  for  Testing  Materi- 
als. Secretary-treasurer,  Edgar  Marburg, 
University  of  Pennsylvania,  Philadelphia. 

Arkansas  Association  of  Public  Utili- 
ty Operators.  Secretary-treasurer,  Roy  B 
Fowles,  Pine  Bluf¥,  Ark. 

Associated  Manufacturers  of  Elec- 
trical Sttpplies.  General  Secretary,  C.  E 
Dustin,   62  Cedar  St..  New  York. 

Association  of  Edison  Illuminating 
Companies.  Secretary.  George  C.  Holber- 
ton.  San  Francisco,  Cal.  Annual  conven- 
tion,  Hot   Springs,   Va.,   Sept.    4-7. 

Association  of  Iron  and  Steel  Electri- 
cal lilNGiNEERS.  Secretary  W.  O.  Osfh- 
mann  Oliver  Iron  &  Foundry  Co.,  Pitts- 
burgh. Pa.  Annual  convention.  Chicago. 
Sept.   18-22. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Jos  A.  An- 
dreucetti,  Chicago  &  Northwestern  Railway, 
Chicago. 

Association  of  Railway  Telegraph  Su- 
perintendents. Secretary,  P.  W  Drew 
112  West  Adams  St.,  Chicago. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer, E.  Brettell,  Electric  Supplv 
Company,  Ltd.,  Vancouver,  B.   C. 

Californi.a.  Electrical  Contractors'  As- 
sociation. Secretary,  James  Redpath,  ^or, 
Rialto  Bldg.,  San  Francisco,  Cal. 

Canadian  Electrical  Association.  Af- 
filiated with  N.  E.  L.  A.  Secretarv-treas- 
urer,  Alan  Sullivan,  Excelsior  Life  Build- 
ing,  Toronto,   Can. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer 
T.  F.  Kennedy,  900  15th  St..  Denver,  Col. 
Annual    Meeting,    Glenwood    Springs,    Sept. 

Commercial  Section,  N.  E.  L.  a.  Secre- 
tary. F.  D.  Beardslee,  Union  Electric  Light 
&  Power  Company,  St.   Louis,   Mo 

Eastern  New  York  Section.  N.  E  L  A 
Secretary,  J.  E.  Kearns.  General  Electric 
Company,  Schenectady,  N.  Y. 

Electrical  Contractors'  Association  of 
Connecticut.  Secretary,  George  M.  Chap- 
man, Waterbury,  Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  D.  Temple 
30  Foster  St.,  Worcester,  Mass. 

Electrical  Contractors'  Association  of 
State  of  Missouri.  Secretary,  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City,  Mo. 

Electrical  Contractors'  Association  of 
the  State  of  Pennsylvania.  Secretary, 
M.  G.  Sellers,  1518  San.som  St.,  Philade'l- 
phia. 

Electrical  Contractors'  Association  of 
Wisconsin.  Secretary,  Albert  Petermann, 
626  Lloyd  St.,  Milwaukee,  Wis. 

Electrical  Dealers  and  Contractors' 
Association  of  Ontario.  Secretary,  B  A 
Drury,  45  Murray  St.,  Toronto,  Can." 

Electrical  Manufacturers'  Club.  Sec- 
retary, H.  B.  Crouse,  Crouse-Hinds  Co., 
Syracuse,  N.  Y. 

Electrical  Supply  Jobbers'  Association. 
General  Secretary,  Franklin  Overbagh,  -fll 
South  Clinton  St.,  Chicago,  111.  Next  meet- 
ing, Cleveland,  Oct.  10-12. 

Electrical  Trades  Association  of  Can- 
ada. Secretary,  William  R.  Stavely,  Roval 
Insurance  Building.  Montreal,  Can. 

Electrical  Trades  Association  of  the 
Pacific  Coast.  Secretary.  Alb-i-t  H.  ICIli- 
ott,  34  Ellis  St.,  San  Francisco,  Cal. 
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Electric  Power  Club.  Secretary,  C.  H. 
Uoth,  1410  West  Adams  St.,  Chicago. 

IOlectric  Vehkm.e  Association  of  Amer- 
ica. AHiliated  with  the  N.  VZ.  L.  A.  Secre- 
tary, A.  Jackson  Marshall,  29  West  39th 
St.,  New  York. 

IOmpire  State  Gas  and  Electric  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
29  West  39th  St.,  New  York. 

Gas,  Electric  and  Street  Railway  As- 
sociation OF  Oklahoma.  Secretary-treas- 
urer, I'rof.  H.  V.  Bozell,  Norman,  Okla. 

Georgia  Electrical  Contractors'  Asso- 
ciation. Secretary,  Gadsden  Russell,  At- 
lanta, Ga. 

Illinois  Electric  Association.  Secre- 
tary, H.  E.  Chubbuck,  Peoria,  111. 

Illinois  Electrical  Contractors'  Asso- 
ciation. Secretary,  M.  L.  Blumenthal,  179 
West  Washington  St.,  Chicago,  111. 

Illuminating  Engineering  Society. 
Secretary,  C.  A.  Littlefield,  15th  St.  and 
Irving  Place,  New  York.  Annual  conven- 
tion, Philadelphia,  Sept.  18,  19  and  20. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas  Donahue  Lafayette, 
Ind.  Annual  convention.  Fort  Wayne,  Ind., 
Sept.   12-14. 

Indiana  State  Electrical  Contractors' 
Association.  Secretary,  George  Skillman, 
Indianapolis,  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo  Rail- 
ways &  Light  Co.,  Toledo,  Ohio. 

Institute  of  Operating  Engineers. 
Secretary,  L.  Houmiller,  29  West  39th  St., 
New  York. 

Institute  of  Radio  Engineers.  Sec- 
retary, David  SarnolT,  111  Broadway,  New 
York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,    Tex. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral secretary,  C.  le  Maistre,  28  Victoria  St., 
Westminster,  London,  S.  W.,  England. 

Iowa  Section.  N.  E.  L.  A.  Secretary, 
W.  H.  Thomson,  Jr.,  Des  Moines,  Iowa. 

Iowa  Electrical  Contractors'  Associa- 
tion. Secretary,  M.  T.  Humphrey,  Water- 
loo,  Iowa. 

Jovian  Order.  Jupiter  (president), 
Thomas  W.  Wynne,  Indianapolis.  Ind.  ;  Mer- 
cury (secretary),  E.  C.  Bennett,  Syndicate 
Trust  Building,  St.  Louis,  Mo.  Annual  con- 
ventton,  Indianapolis,  Ind.,  Oct.   18-20. 

Kansas  Electrical  Contractors'  Asso- 
ciation. Secretary,  J.  A.  Mercer,  108  West 
Eighth  Ave.,  Topeka,  Kan. 

Kansas  Gas,  Water,  Electric  Light 
and  Street  Railway  Association.  Tem- 
porary secretary,  E.  A.  Wright,  Manhat- 
tan, Kan. 

Kentucky  Association  of  Electrical 
Contractors.  Secretary,  Herbert  E.  Ot- 
tenheimer,   Louisville,   Ky. 

Louisiana  Electrical  Contractors'  As- 
sociation. Secretary,  J.  J.  Ziegler,  227 
Bourbon  St.,  New  Orleans. 

Maine  Electric  Association.  Secretary- 
treasurer,  Walter  S.  Wyman,  Waterville, 
Maine. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary. Herbert  Silvester,  18  Washington 
Boulevard,    Detroit,    Mich. 

Minnesota  Electrical  Contractors'  As- 
sociation. Secretary,  G.  M.  Jones,  14 
Seventh  St.,  N'.    Minneapolis,  Minn. 

Minnesota  Electrical  Association.  Sec- 
retary, F.  R.  Porter,  St.  Cloud,  Minn. 

Mississippi  Electric  Association.  Affil- 
iated with  the  N.  E.  L.  A.  Secretary-treas- 
urer, R.   H.   Smith,   Jackson,  Miss. 

Missouri  Association  of  Public  Utili- 
ties. Secretary-treasurer,  F.  D.  Beards- 
lee, Union  Electric  Light  &  Power  Co., 
St.    Louis. 

Natio.val  Arm,  Pin  and  Bracket  Asso- 
ciation. Secretary,  J.  B.  Mageis,  Madison, 
Ind. 


National     Association     of     Electricai 
nspectous.       Secretary-treasurer,     William 
I-.   Smith,   Concord,   Mass. 

National,  IOlkctrh;  Light  Ahsocmation 
lO.xccutive  secretary.  T.  C.  Martin,  33  West 
IDth  St.,  New  York. 

National  Electrical  Contractors'  As- 
sociation of  the  United  States.  Secre- 
tary, George  H.  Duflield,  41  Martin  Build- 
ing, Utica,  N.  Y.  Next  meeting.  New  Or- 
leans, Oct.  10,  1917. 

National  Electrical  Credit  Associa- 
tion. Secretary,  Frederic  P.  Vose,  1343 
Marquette    Building,    Chicago. 

National  Fire  1'rotection  Association. 
Secretary  of  electrical  committee,  Ralph 
Sweetland,  141  Milk  St.,  Boston,  Mass. 

Nebraska  Section,  N.  E.  L.  A.  Secre- 
tary-treasurer, B.  E.  Egan,  Room  201, 
Union    Pacific  Building,  Omaha,  Neb. 

New  England  IOlectrical  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper,  60 
State  Street  St.,  Boston,  Mass. 

New  England  Section,  Electric  Vb- 
hicle  Association  of  America.  Secretary, 
L.  L.  Edgar,  39  Boylston  St.,  Boston,  Mass. 

New  England  Section,  N.  E.  L.  A.  Sec- 
retary, Miss  O.  A.  Bursiel,  149  Tremont  St., 
Boston,  Mass.  Annual  meeting,  Pittsfleld. 
Oct.   17-20. 

New  Mexico  Electrical  Association. 
Secretary-treasurer,  B.  A.  Thiele,  Roswell. 
N.   M. 

N'Ew  York  Electrical  Credit  Associa- 
tion. Secretary,  Franz  Neilson,  120  Broad- 
way,  New  York. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St., 
New   York. 

Northwest  Section,  N.  E.  L.  A.  Secre- 
tary, W^.  G.  Letson,  Jim  Creek  Water,  Light 
&  Power  Company,  Arlington,  Wash.  An- 
nual Convention  Seattle.  Wash.,  Sept.  6-9. 

Northern  White  Cedar  Association. 
Secretary,  R.  N.  Boucher,  743  Lumber  Ex- 
change, Minneapolis,  Minn. 

Ohio  Electric  Light  Association.  Sec-; 
retary,  D.   L.   Gaskill,   Greenville,  Ohio. 

Ohio  Society  of  Mechanical,  Electri- 
cal and  Steam  Engineers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus. 

Oregon  Electrical  Contractors'  Asso- 
ciation. Secretary-treasurer,  J.  W.  Ober- 
ender,   502  Dekum  Building,   Portland,  Ore. 

Pennsylvania  Electric  Association 
(State  Section  N.  E.  L.  A.).  Secretary, 
H.  M.  Stine,  211  Locust  Street,  Harrisburg, 
Pa.  Annual  convention.  Eagles  Mere,  Sept. 
5-8. 

Public  Service  Association  of  Vir- 
ginia. Secretary,  W.  J.  Kehl,  Virginia 
Railway   &   Power   Co.,   Richmond,   Va. 

Public  Utilities  Association  of  West  ! 
Virginia.  Secretary.  W.  C.  Davisson,  West  I 
Virginia  Water  &  Electric  Co.,  Charleston,  ■ 
W.  Va. 

Railway  Signal  Association.  Secre- 
tary-treasurer. C.  E.  Rosenberg,  Times 
Building,    Bethlehem.    Pa. 

Rocky  Moltntain  Association  of  Munic- 
ipal Electricians.  President,  Lawrence 
Stone,  Denver,  Col. 

Society  for  Electrical  Development, 
Inc.  General  manager.  .1  M.  Wakeman, 
29  West  39th  St.,  New  York. 

Society  for  the  Promotion  of  Enri- 
nffring  Education.  Secretary,  Dean  F.  L. 
Bishop,  -  University  of  Pittsburgh,  Pitts- 
burgh   Pa. 

South  Dakota  Electric  Light  Associa- 
tion. Secretary,  A.  H.  Savage,  Dakota 
Light  &  Power  Co.,  Flandreau,  S.   D. 

Southwestern  Section.  N.  E.  L.  A.  Sec- 
retary-treasurer, George  H.  Wygant, 
Tampa,  Fla. 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretary,  H.  S.  Cooper,  40." 
Slaughter  Building,  Dallas,  Tex. 

Texas  State  Association  of  Electrical 
Contractors.  Secretary,  Eugene  Ashe, 
Dallas,  Tex. 

Trt-State  Water  &  Light  Association. 
Secretary-treasurer,  W.  F.  Steiglitz,  Co- 
lumbia. S.  C. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer, C.  H.  West,  Rutland,  Vt. 

Virginia  State  Electrical  Contractors' 
Association.  Secretary,  E.  M.  Andrews, 
Richmond. 

Western  Association  of  Electrical  In- 
spectors. Secretarj',  W.  S.  Boyd,  175  Jack- 
son  Bldg.,   Chicago,  111. 

Western  Society  of  Engineers,  Elec- 
trical Section.  Secretary,  J.  H.  Warder, 
1737  Monadnock  Block,   Chicago. 

Wisconsin  Electrical  Association.  Sec- 
retary, George  Allison  1410  First  National 
Bank     Building,     Milwaukee,     Wis. 
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/Taking  the  Invested  Dollar  Nimble 
"SCARCITY  of  raw  materials,  like  scarcity  of  money, 
3  has  its  unexpected  advantages.  It  leads  to  economy, 
t  spurs  effort  to  make  existing  plants  operate  at  the 
ighest  efficiency.  It  encourages  the  development  of 
abstitutes.  When  a  larger  volume  of  business  is  done 
rith  the  same  plant  we  learn  how  to  make  the  dollar 
f  capital  more  nimble.  If  this  practice  is  continued, 
ot  only  for  a  brief  spell  of  acute  demand,  but  for,  say, 
NO  years,  the  knowledge  which  it  develops  will  assure 
ermanent  progress  in  the  economical  use  of  existing 
ivestment.  That  is  what  has  taken  place  in  the  elec- 
:ical  industry.  In  central  stations  the  great  enlarge- 
lent  in  public  requirements  of  energy  and  the  difficulty 
f  getting  equipment  promptly  have  combined  to  de- 
slop  extreme  care  and  the  fullest  possible  utilization 
f  properties.  Continued  growth  at  the  present  fine 
ite  of  expansion  and  reduced  outlays  for  new  plant 
ive  attractive  financial  results.  Similarly,  the  manu- 
icturers  are  attaining  a  highly  desirable  level  of  out- 
iit.  Ultimately  these  conditions  will  produce  a  policy 
I  enlargement  which  will  be  in  keeping  with  the  greater 
;ale  of  demand  that  the  future  promises. 


[ow  to  Lower  Rates 

3CCASI0NAL  rate  reductions  have  an  advertising 
value  which  the  central  station  executive  should  not 
:nore.  They  are  news  for  the  dailies,  they  stimulate 
insumption  from  old  customers  and  they  attract  new 
Dplicants.  So  long,  therefore,  as  it  is  practicable  to 
wer  rates  from  time  to  time  there  is  a  commercial  as 
ell  as  a  public  policy  reason  why  it  should  be  done, 
arger  output  reduces  average  cost,  the  load  factor  im- 
'oves  and  the  natural  grov\i;h  of  business  helps  to  over- 
me  the  net  effect  of  the  modified  schedule.  In  con- 
ast  with  this  general  plan,  which  is  followed  by  many 
anagers,  there  is  the  policy  that  seeks  adherence  to 
fixed  maximum  rate  for  a  definite  period.  Although 
at  policy  does  not  carry  the  stimulus  to  new  business 
liich  results  from  occasional  rate  revision,  it  permits 
e  manager  to  gage  the  development  of  his  business 
'etty  accurately  for  the  period  agreed  upon.  Further- 
ore,   it  lessens   the  worry  of  rate-making.     In   both 

these  policies  there  is  an  admitted  need  of  rate  re- 
iction  as  volume  of  business  increases  and  economies 
e  perfected,  the  only  question  being  as  to  the  time 
id  frequency  of  the  reductions.     From  the  standpoint 

pleasing  the  public  occasional  reductions  are  an  ad- 
mtage  because  they  are  more  likely  to  be  voluntary 
an  forced.     On  the  other  hand,  some  of  the  utilities 


have  to  deal  with  politicians  who  will  be  dissatisfied  if 
they  are  not  allowed  to  stage  a  case  in  which  they  grasp 
concessions  for  the  people  from  a  writhing  monopoly. 
Evidently  the  line  of  policy  governing  the  central  sta- 
tions is  a  matter  for  judgment  according  to  the  facts  in 
each  community.     And  rates  cannot  go  down  forever. 


Regulation  Up  to  Date 

WHEN  the  reformers  began  to  reform  they  told  us 
that  public  utilities,  under  beneficent  regulation, 
would  lead  beautiful,  care-free  lives.  Their  investment 
would  be  determined  by  valuation,  rates  would  be  based 
on  cost,  service  would  be  fixed  by  rules  and  regulations. 
All  that  they  would  be  called  upon  to  do  would  be  to 
enjoy  their  guaranteed  monopoly,  to  collect  from  glad 
consumers  and  to  remit  to  happy,  protected  stock- 
holders. It  is  somewhat  appalling  to  find  that  this 
program,  idealistic  as  it  appeared  to  be,  failed  to  take 
into  precise  account  the  question  of  relations  with  labor. 
To  be  sure,  labor  cost  is  a  part  of  total  cost,  and  total 
cost,  it  was  confidently  assumed,  would  be  met  by  the 
willing  users  of  service.  But  the  spectacle  which  has 
been  presented  at  Washington  is  that  of  a  government 
deliberately  seeking  to  add  heavily  to  cost  without 
definite  acknowledgment  of  the  obligation  which  this 
should  impose.  Regulation  may  imply  in  general  legal 
irresponsibility  for  its  acts,  but  it  cannot  escape  moral 
responsibility.  The  policy  of  fair  regulation,  with 
which  the  country  started,  becomes  the  deliberate  policy 
of  unfair  regulation  when  it  adds  heavily  to  cost  with- 
out a  revision  of  the  only  means  by  which  cost  can  be 
balanced.  Clearly,  we  need  to  study  carefully  the  lines 
on  which  regulation  is  progressing,  for  the  pitfall  of 
interference  in  labor  conditions  is  deep.  In  the  interest 
of  permanent  success  for  the  policy,  we  cannot  minimize 
the  danger  which  the  federal  attitude  brings. 


Losing  Export  Trade 

BY  foresighted  business  men  generally  it  will  be  re- 
garded as  most  unfortunate  that  the  Senate  in  its 
last-minute  haste  killed  the  bill  providing  for  co-opera- 
tion in  export  trade.  Here  was  a  constructive  measure 
which  received  widespread  approval  and  little  disap- 
proval. The  President  favored  it,  the  Federal  Trade 
Commission  repeatedly  impressed  the  importance  of 
such  legislation.  Yet  Senator  La  Follette,  by  threaten- 
ing a  filibuster  if  this  legislation  was  attempted,  forced 
the  majority  party  leaders  to  abandon  it.  If  the  Senate 
had   used   less  time  legislating  at  the   behest   of  the 
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railway  labor  leaders  it  would  have  had  more  time  for 
fair  consideration  and  passage  of  a  bill  which  would 
have  helped  the  country  at  large.  Having  dissipated 
its  days  in  trying  to  legislate  higher  wages  into  the 
statutes  regulating  railway c?  it  scrapped  the  unspectacu- 
lar bill  for  export  associations.  Why  should  bills  behind 
which  votes  lurk  be  compared  with  bills  which  are 
wanted  by  mere  chambers  of  commerce,  boards  of  trade 
and  other  business  organizations?  There  is  a  plain 
economic  reason  why  the  United  States  should  have  a 
law  giving  perfect  legality  to  export  combinations 
which  may  compete  with  the  export  combinations  of 
Europe.  Therefore,  when  the  Senate  has  more  leisure 
it  will  probably  follow  the  action  of  the  House  of  Repre- 
sentatives in  enacting  the  necessary  legislation  to  pro- 
mote this  end.  But  it  could  have  prevented  lost  time 
and  opportunities  by  acting  now.  Every  day  brings 
nearer  the  time  when  the  American  manufacturer  must 
meet  strong  competition  from  Europe. 


Looking  Into  the  Future 

T  is  abundantly  evident  as  a  result  of  the  great  war. 


I 


Transmission-Line  Telephone  Troubles 

IT  is  very  hard  for  alternating-current  power  trans- 
mission lines  and  telephone  lines  to  exist,  in  mutual 
good  will,  on  one  and  the  same  set  of  poles.  The  power 
wires  are  very  apt  to  make  the  telephones  unworkably 
noisy,  as  well  as  dangerous  to  handle.  The  telephone 
wires  may  also  constitute  a  risk  of  crosses  or  short-cir- 
cuits for  the  power  wires.  Nevertheless,  it  is  very  im- 
portant to  have  telephone  communication  alongside  a 
power  transmission  system,  in  good  and  safe  working 
order.  The  steps  that  should  be  taken  to  bring  about 
this  condition  with  the  telephone  lines  suspended  from 
the  power-line  towers  are  already  known;  but  the  steps 
taken  to  standardize  such  telephone  line  installations 
are  not  generally  known.  Such  standardization  is  clear- 
ly described  in  the  article  by  E.  P.  Peck  found  in  this 
issue,  as  worked  out  for  a  large  power-transmission  and 
distribution  system,  employing  various  line  voltages  and 
types  of  aerial  line  construction.  It  will  be  seen  that 
the  telephone  line  protection  used  involves  a  number  of 
elements,  in  all,  among  them  being  fuses,  drainage  coils, 
gaps,  and  vacuum-tube  protectors.  The  arrangement 
however,  is  quite  simple  and  effective  as  indicated  by 
the  author  in  his  remarks  on  operating  results. 

It  is  significant  that  when  the  telephone  lines  are 
under  the  same  management  and  control  as  the  power 
lines  these  carefully  standardized  and  detailed  systems 
of  protection  are  found  to  be  necessary,  in  order  to  pro- 
duce safe  and  quiet  telephone  service,  on  a  relatively 
very  small  number  of  telephone  circuits.  It  can  be 
readily  imagined  how  much  more  difficult  it  would  be  to 
protect,  in  a  similarly  effective  way,  a  large  number  of 
parallel  telephone  lines,  on  the  same  poles  as  a  long 
high-tension  power  line,  especially  when  the  management 
and  control  of  the  power  and  telephone  systems  are  not 
in  the  same  hands.  The  inference  is  that  overhead  tele- 
phone lines  should  seek  to  avoid  closely  paralleling  long 
high-tension  power  lines,  if  peace  and  serenity  are  to 
prevail  between  the  respective  owners. 


that,  whichever  way  peace  comes,  the  post-bellum 
world  will  be  noticeably  different  from  the  ante-bel- 
lum world.  In  some  ways,  no  doubt,  we  thankfully 
confess  that  it  will  be  a  better  world.  In  other  ways 
the  change  will  not  be  beneficial.  We  must  face  the 
facts  of  the  change  as  contentedly  as  we  can.  A  great 
number  of  fellow-workers  will  have  gone.  A  large 
amount  of  capital  will  have  been  destroyed.  The  ac- 
cumulations of  many  years  will  have  been  spent.  The 
world,  as  a  whole,  will  be  less  well  off  than  before, 
and  the  struggle  for  a  comfortable  existence  will  be 
harder.  Nevertheless,  if  envy,  malice  and  race  hatred 
can  be  replaced  by  good-will,  thrift  and  hearty  co-oper- 
ation, the  loss  may  be  greatly  reduced.  The  possibility 
lies  open  to  make  up,  in  moral  and  spiritual  values,  for 
some  of  the  material  loss  although  it  will  have  reached 
tremendous  proportions. 

We  in  America,  who  have  thus  far  escaped  the  swath 
of  war  conflagration,  cannot  hope  to  escape  thereby  the 
aftermath  of  its  turmoil  and  distress.  The  globe  is  too 
small,  and  we  human  beings  are  too  closely  associated 
on  it,  to  prevent  the  distribution  of  good  and  ill.  We 
may  escape  a  large  share,  but  a  share  we  must  take. 
On  the  purely  material  side,  we  must  expect  a  consider- 
able rise  in  the  cost  of  living,  which  is  only  another 
way  of  saying  that  the  average  individual  wealth  must 
be  expected  to  diminish. 

It  lies  before  us  in  America  to  take  this  relatively 
small  share  of  the  world's  distress  cheerfully  and 
bravely.  If  we  do,  its  ill  effects  will  be  almost  averted. 
If,  on  the  other  hand,  we  accept  that  inevitable  bit- 
terly, we  shall  deserve  to  suffer  doubly.  If  envy,  class 
contention,  strikes,  lockouts  and  business  war  win  the 
day,  we  shall  all  have  to  drink  the  bitter  cup  more 
deeply.  If  we  charitably  and  cheerfully  turn  to  work 
and  thrift  we  shall  almost  lose  the  bitter  taste  in  the 
joy  of  the  effort. 

In  electrical  engineering  there  is  great  hope  of  gen- 
eral betterment.  Every  advance  made  in  the  knowledge 
of  electrical  science,  and  in  the  application  of  electric 
arts,  enriches  the  community,  the  country,  and  the 
world.  We  want  to  stimulate  inventors  to  new  achieve- 
ments, and  to  see  that  their  successes  are  well  re- 
warded. We  want  to  have  capital  encouraged  to  take 
up  enterprise  in  what  the  engineers  can  safely  attempt, 
and  to  have  that  capital  well  rewarded.  We  want  to 
see  men  employed  in  new  electrical  businesses  that  will 
pay,  and  to  see  these  men  well  paid  for  their  work,  and 
their  managers  amply  rewarded  for  success.  All  this 
means  good-will,  hard  work,  enterprise,  savings  and 
thrift.  It  does  not  mean  the  throwing  up  of  obstacles 
that  will  hamper  business  through  legislation  nor  the 
creation  or  stimulation  of  conditions  that  will  set  class 
against  class. 

The  technical  colleges  and  universities  will  shortly 
resume  their  work  in  class  rooms  and  laboratories. 
Collectively,  much  good  can  be  expected  from  their  re- 
searches.    All  earnest  research  is  good,  whether  in  the 
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eld  of  pure  science,  engineering,  or  commercial  elec- 
■icity.  It  all  helps  to  overcome  the  wastes  of  war, 
rikes  and  hate.  Here,  a  new  discovery  may  lay  the 
mndation  for  future  applications.  There,  engineer- 
ig  principles  may  be  simplified  and  made  more  serv- 
eable.  There,  again,  industrial  processes  may  be 
mplified,  improved,  and  in  many  ways  cheapened.  Pro- 
ictive  research  work  of  some  kind  is  needed,  and  in 
•der  to  make  it  most  effective  should  be  organized  and 
irried  out  co-operatively. 


ubstitutes  for  Oil  in  High-Tension  Switches 

\N  article  is  referred  to  in  the  Digest  section  of  this 
issue,  which  appeared  recently  in  the  Elektrotech- 
sche  Zeitschrift,  by  M.  Vogelsang,  and  deals  with 
•me  experiments  with  carbon  tetrachloride,  or  benzino- 
irm,  as  a  liquid  insulator  surrounding  high-tension 
vitches,  in  place  of  insulating  oil.  The  suggestion  orig- 
lated  in  France  some  years  ago.  Oil,  as  we  all  know, 
a  very  effective  insulating  fluid  for  high-tension 
I'itches,  but  is  subject  to  certain  defects.  It  is  very 
liquescent,  and,  if  exposed  to  moisture-laden  air,  will  in 
me  absorb  enough  water  to  reduce  its  insulating  prop- 
ties  materially.  Oil  also  evaporates  slowly,  and  its 
•esence  in  large  quantities  necessarily  involves  a  cer- 
in  amount  of  fire  risk.  A  non-inflammable,  equally 
)od  and  cheap  insulating  liquid,  which  had  no  counter- 
liling  defects,  would  therefore  be  well  received  both 
'  makers  and  users  of  the  apparatus. 
The  experiments  described  on  benzinoform  indicate 
at  it  is  a  non-inflammable  insulating  liquid,  capable  of 
;ing  used  as  a  substitute  for  oil;  but  possessing  pe- 
iliar  disadvantages  of  its  own,  which  seem  likely  to 
and  in  the  way  of  its  use.  It  boils  at  76.5  deg.  C,  and 
ordinary  temperatures  is  very  volatile  in  air — much 
ore  so  than  oil.  Moreover,  if  it  leaks  out  of  a  switch 
lamber  it  disappears  completely  by  evaporation,  and, 
erefore,  gives  no  warning  evidence  of  escape;  where- 
,  when  oil  similarly  leaks,  it  makes  a  far  spreading 
lltale  stain  on  the  floor.  The  article  suggests  that  an 
[mixture  of  one  volume  of  carbon  tetrachloride  to  three 
oil,  produced  a  liquid  insulator  less  inflammable  than 
ladulterated  oil,  and  not  nearly  so  volatile  as  un- 
lulterated  carbon  tetrachloride.  Whether  a  mixture 
ch  as  is  indicated  would  or  would  not  meet  with  prac- 
:al  success,  there  is  a  good  opportunity  for  electro- 
emists  to  discover  a  new,  efficient  cheap  liquid  insula- 
r.    It  can  hardly  be  believed  that  in  the  great  store- 


house of  the  chemical-available  universe,  all  the  good 
liquid  insulators  are  already  known  or  even  the  fairly 
satisfactory  ones  sufficiently  investigated. 


Lighting  Conditions  in  American  Cities 
''Tp'HE  table  which  we  presented  last  week  puts  in  con- 

A  venient  form  the  public  lighting  data  from  more 
than  100  American  municipalities,  including  the  num- 
ber and  kind  of  lamps  used,  the  service  rate  per  year 
and  the  date  when  the  present  equipment  was  installed. 
It  affords  in  very  compact  form  a  great  mass  of  valu- 
able data  for  the  consideration  of  the  engineer  and  of 
civic  authorities.  At  a  casual  glance  the  most  striking 
single  fact  disclosed  is  the  practical  suppression  of  the 
older  types  of  arc  lamp,  which  have  been  replaced  either 
by  flaming  or  luminous  arcs  of  high  efficiency,  or  by 
gas-filled  incandescent  lamps.  Even  the  long-burning 
flaming  arcs  and  the  smaller  magnetite  arcs  have  felt 
the  pressure  of  the  change  in  the  art,  and  there  is  a 
tendency  to  replace  them  either  by  luminous  arcs  of 
higher  power  or  by  incandescents,  usually  of  the  600- 
cp.  size.  Ornamental  lighting  both  with  arcs  and  with 
incandescents  is  on  the  increase,  and  there  seems  to 
be  a  wholesome  tendency  toward  the  use  of  large  units 
rather  than  smaller  units  in  groups.  A  few  cities  have 
gone  over  entirely  to  incandescent  lamps,  with  more  in 
prospect,  so  that  the  indications  are  very  strong  toward 
the  opinion  we  have  oftentimes  expressed  that  only  the 
very  biggest  and  most  efficient  types  of  arc  can  survive 
the  competition. 

The  service  rates,  as  given,  are  a  curious  mixture  in- 
deed, and  their  variations  lend  point  to  the  substitution 
for  the  usual  contracts  of  a  more  logical  form,  perhaps 
something  after  the  style  of  the  one  described  in  last 
issue.  Local  conditions  of  strategy  often  make  extra- 
ordinary variations  in  the  price  charged  for  street 
lighting  service,  which  are  sometimes  manifest  in  ir- 
regular shifts  of  price  which  would  tend  to  eliminate 
certain  sizes  and  kinds  of  lamps.  The  differences  in  cost 
between  all  night  and  midnight  lighting,  too,  sometimes 
strike  one  as  very  singular  and  so  they  are,  yet  this 
particular  matter  may  be  so  mixed  up  with  the  ques- 
tion of  underground  versus  overhead  distribution  that 
the  data  cannot  properly  be  interpreted.  The  figures 
presented  are  well  worth  special  investigation  by  those 
particularly  interested  in  the  matter  of  prices,  and  will 
serve  as  an  excellent  basis  for  a  study  of  comparative 
conditions  and  as  a  plain  indication  of  the  very  evident 
drift  of  present  practice. 


EXT    week's    issue    of   the    Elec-      The   Coilling   IsSUeS       article     will     point     out     reasons     why 


1^^  TRicAL  World  will  as  usual  deal 
•^  largely  with  general  engineering  problems  and 
with  investigations  of  a  scientific  and  research  char- 
acter. A  rather  extensive  article  in  this  number  will 
take  up  results  of  a  study  of  the  phenomena  attending 
non-synchronous  rotary-gap  operation  in  wireless 
telegraphy.  In  the  commercial  number  of  the  follow- 
ing  week,    issued    under    date    of    Sept.    23,    a    leading 


American  electrical  manufacturers  should 
develop  export  business.  Other  articles  treating  on 
broad  commercial  and  trade  extension  topics  will  ap- 
pear in  this  issue,  accompanied  by  the  regular  depart- 
ments for  the  engineer  and  operating  man.  The  third 
number  of  Electrical  Merchandising,  the  new  monthly 
magazine  which  extends  to  the  trade  the  editorial  ser- 
vice of  the  Electrical  World,  will  be  issued  on  Sept.  15. 
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NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and   Societies 


>      JOINT  CONVENTION  AT  SEATTLE 

President    Buck,    Before    A.I.E.E.    and    Northwest 

Electric    Association,    Pays   Tribute   to 

Western     Engineers 

The  ninth  annual  convention  of  the  Northwest  Elec- 
tric Light  and  Power  Association  and  the  annual  Pa- 
cific Coast  convention  of  the  A.LE.E.  were  held  jointly 
this  week  at  Seattle,  Wash.,  with  many  representative 
men  in  attendance  from  the  principal  Coast  centers.  An 
unusually  full  and  profitable  discussion  of  papers  was 
held. 

Features  of  the  first  two  days'  sessions  were  the  de- 
tailed discussion  of  transmission-line  insulator  failures 
and  the  clear  explanation  of  remedial  measures  adopted 
by  telephone  companies  against  inductive  interference. 
The  methods  used  proved  highly  satisfactory  to  repre- 
sentatives of  both  the  telephone  and  transmission-line 
interests,  and  power  company  engineers  pronounced  the 
paper  and  its  discussion  on  the  convention  floor  the 
greatest  advance  yet  made  toward  effective  co-operation 
in  this  respect.  A  complete  report  and  a  review  of  the 
discussion  of  the  principal  papers  is  planned  for  next 
week's  issue. 

Address  of  President  Buck 

H.  W.  Buck,  president  of  the  A.  L  E.  E.,  and  Ralph 
W.  Pope,  honorary  secretary  of  the  Institute,  were  pres- 
ent. In  his  address  President  Buck  emphasized  the 
tendency  of  the  Institute  to  get  away  from  "the  New 
York  idea,"  or  the  centering  of  Institute  activities  in 
the  East.  Such  gatherings  as  that  at  Seattle,  held  in 
different  parts  of  the  country,  where  common  problems 
are  discussed,  fulfill,  he  said,  the  highest  destiny  of 
the  national  organization.  President  Buck  commended 
the  progressive  spirit  that  characterizes  engineering  in 
the  West  and  declared  that  the  East  is  recognizing  how 
much  this  has  advanced  the  science  and  is  acknowledg- 
ing it  with  gratitude. 

Referring  to  the  fact  that  engineers  seldom  get  their 
deserts  in  public  estimation,  he  urged  that  prejudice  be 
set  aside  and  that  engineers  seek  to  acquire  a  broader 
view  of  public  affairs  and  take  a  more  active  part  in 
public  life.  President  Buck  placed  special  emphasis  on 
^he  urgent  need  for  the  Institute  to  work  on  the  prob- 
lems of  better  transmission-line  insulators.  He  ex- 
pressed the  view  that  many  lightning  and  surge  troubles 
would  never  appear  if  it  were  not  for  weak  insulators. 
The  great  need  for  improvement  is  obscured,  he  said, 
by  the  reticence  of  power  companies  about  their  failures 
and  the  refusal  of  the  manufacturers  to  admit  the  ac- 
tual status  of  the  situation. 

Overhead  Construction 

A  paper  on  "The  Application  of  Overhead  Line  Con- 
struction Rules  of  the  Public  Service  Commissions  of 
the  Northwest,"  by  M.  T.  Crawford  of  the  Puget  Sound 
Traction,  Light  &  Power  Company,  Seattle,  presented  a 
brief  discussion  of  the  principles  involved  and  the  re- 
sults obtained  by  the  adoption  and  'enforcement  of  rules 
covering  the  details  of  overhead  line  construction.  Data 
were  given  on  the  effect  of  the  present  rules  on  the  cost 
of  line  work  and  the  extent  to  which  the  rules  have  been 
complied  with.    Examples  of  line  construction  standards 


which  conform  to  the  rules  were  shown  and  their  speci- 
fications given. 

"Adetjuate  Protection  Against  the  Risks  of  Obsoles- 
cence and  Inadequacy,"  was  the  title  of  a  paper  by 
Leslie  Craven. 

Commercial  Topics 

In  their  papers  on  "Merchandising  and  Operating  in 
Small  Towns  and  Rural  Communities,"  Lewis  A.  Mc- 
Arthur  of  Pacific  Power  &  Light  Company,  Portland, 
Ore.,  and  W.  F.  Farquhar,  of  the  Washington  Water 
Power  Company,  Spokane,  Wash.,  related  how  the  two 
companies  conduct  business  in  the  many  small  towns  in 
the  states  of  Washington,  Idaho  and  Oregon  in  which 
they  operate.  The  authors  gave  in  detail  the  operating, 
accounting  and  new-business  methods  employed,  which  j 
should  be  of  interest  to  the  managers  of  all  small  com- 
panies. 

The  report  of  the  electric  range  committee  was  pre- 
sented by  W.  R.  Putnam,  chairman,  who  gave  a  brief 
resume  of  the  discussion  of  the  range  comm.ittee's  re- 
port at  the  Commercial  Section  of  the  N.  E.  L.  A.  at 
the  Chicago  convention  in  May. 


I.  E.  S.  Convention  Papers 

A  list  of  the  papers  to  be  presented  at  the  tenth 
annual  convention  of  the  Illuminating  Engineering 
Society  to  be  held  in  Philadelphia,  Pa.,  on  Sept.  18,  19 
and  20,  at  the  Bellevue-Stratford  Hotel,  follows: 

"Colored  Glasses  for  Illuminating  Engineering," 
by  Dr.  H.  P.  Gage,  Corning  Glass  Works,  Corning,  N. 
Y. ;  "Lighting  of  Cleveland  Museum  of  Art,"  by  Dr.  E. 
P.  Hyde,  physical  laboratory,  National  Lamp  Works, 
Cleveland,  Ohio;  "Illuminating  Engineering  Photo- 
graphs," by  B.  H.  Norris,  Illuminating  Engineering 
Laboratory,  Schenectady,  N.  Y. ;  "The  Effects  of  Bright- 
ness and  Contrast  of  Vision,"  by  Dr.  P.  G.  Nutting, 
Eastman  Kodak  Company,  Rochester,  N.  Y. ;  "Apparent 
Brightness  and  Its  Properties,"  by  Dr.  L.  T.  Troland, 
physical  laboratory.  National  Lamp  Works,  Cleveland, 
Ohio;  "Integrating  Spheres,"  by  F.  A.  Benford,  Jr., 
Illuminating  Engineering  Laboratory,  Schenectady,  N. 
Y. ;  "Street  Lighting,"  by  Ward  Harrison,  National 
Lamp  Works,  Cleveland,  Ohio;  "Gas  and  Electric  Light- 
ing in  the  Home,"  by  C.  H.  French  and  C.  J.-  Van 
Giesen,  Public  Service  Electric  Corporation  of  New 
Jersey;  "Optic  Projection  as  a  Problem  in  Illumina- 
tion," by  J.  A.  Orange,  Research  Laboratory,  Schenec- 
tady, N.  Y. ;  "Forced  Life  Testing  on  Incandescent 
Lamps,"  by  L.  J.  Lewinson,  Electrical  Testing  Labora- 
tories, New  York  City;  "Industrial  Lighting  by  Gas," 
by  J.  D.  Lee,  United  Gas  Improvement  Company,  Phila- 
delphia, Pa.;  "Gas  Illumination  of  the  Philadelphia 
Civic  Exposition,"  by  C.  S.  Snyder  and  F.  H.  Gilpin; 
"Experiments  on  the  Eye  With  Pendent  Reflectors  of 
Different  Densities,"  by  Drs.  C.  E.  Ferree  and  G.  Rand; 
"Studies  of  Economics  in  Office  Building  Lighting,"  by 
S.  G.  Hibben,  consulting  engineer,  Pittsburgh,  Pa.; 
"Recent  Developments  in  Prismatic  Glassware,"  by  G. 
W.  Roosa  and  H.  L.  Jenkins,  Holophane  Glass  Company, 
Inc.,  Newark,  Ohio;  "Probability  Curves  as  Applied  to 
Photometric  Measurements,"  by  W.  G.  Housekeeper, 
Western  Electric  Company,  New  York,  N.  Y. 
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EDISON  ASSOCIATION 

AT  HOT  SPRINGS,  VA 

Problems     of     Utility     Management     Discussed 
Executive  Session — Many  Leaders  of  the 
Industry   Present 

Papers  and  discussions  at  the  thirty-seventh  annual 
convention  of  the  Association  of  Edison  Illuminatintj 
Companies  this  week  forecast  the  problems  of  the  elec- 
tric utilities  in  operating,  sales  and  public  policy  for  the 
year  to  come.  The  convention  this  year  w^as  held  at 
Hot  Springs,  Va.,  and  the  business  program,  as  is  cus- 
tomary, was  varied  with  special  entertainment  features, 
in  which  golf  for  the  men  and  dancing  for  the  ladies 
were  the  popular  attractions. 

Representative  men  of  the  electrical  industry  were  in 
evidence  at  the  meetings  and  on 
the  golf  course,  including  Walter 
F.  Wells  of  Brooklyn,  president  of 
the  association;  Charles  L.  Edgar 
of  Boston;  Arthur  Williams  of 
New  York;  W.  W.  Freeman  of 
Cincinnati;  John  W.  Lieb  of  New 
York;  Thomas  E.  Murray  of  New 
York;  Peter  Junkersfeld  of  Chi- 
cago; E.  W.  Rice,  Jr.,  of  Schenec- 
tady; Guy  E.  Tripp  of  Pitts- 
burgh; Alex  Dow  of  Detroit;  E. 
W.  Lloyd  of  Chicago  and  H.  A. 
Wagner  of  Baltimore,  president  of 
the  National  Electric  Light  As- 
sociation. 

President  Wells'  Address 

President  Wells  in  his  opening 
address  called  attention  to  the 
broad  business  phases  of  the  cen- 
tral-station industry,  making  it 
clear  that  the  tendencies  in  gov- 
ernmental relations  with  business 
in  general  touch  intimately  the 
problems  of  central-station  man- 
agement. He  pointed  out  that 
the  central-station  companies  now 
have  the  opportunity  to  invest 
capital  which  may  be  called  for  in 
Europe  when  the  war  is  over  and 
that  they  should  take  advantage  now  of  making  exten- 
sions calling  for  new  capital. 

Reports  of  Committees 

The  business  sessions  were  executive  and  papers  and 
reports  were  printed,  but  not  published.  The  associa- 
tion for  the  year  had  nine  standing  committees:  the 
committee  on  incandescent  lamps  of  which  John  W.  Lieb 
is  chairman;  meters.  0.  J.  Bushnell  of  Chicago,  chair- 
man; electric  plant,  R.  F.  Schuchardt  of  Chicago,  chair- 
man; steam  plant,  J.  W.  Parker  of  Detroit,  chairman; 
production  costs,  W.  H.  Lawrence  of  New  York,  chair- 
man; residential  rate  service,  Alex  Dow,  chairman;  com- 
mittee on  standards,  to  confer  with  the  National  Bureau 
of  Standards,  J.  W.  Lieb,  chairman ;  street  lighting,  J. 
W.  Cowles,  chairman;  utilities  publication  committee, 
E.  W.  Burdett  of  Boston,  chairman. 

Reports  of  these  various  committees  were  presented 
at  the  business  sessions,  and  in  addition  papers  and 
lectures  were  delivered. 

Commission  Regulation  Topics 

Two  papers,  one  by  R.  S.  Hills  entitled  "Distribution 
of  Public  Utilities  Reports,"  the  other  "Keeping  Up 
With  the  Commissions,"  by  Henry  C.  Spurr,  and  a  lec- 
ture "The  Nitrogen  Industry  as  a  Power  Load,"  by  D. 
B.  Rushmore,  were  given  at  the  first  business  session. 


On  Tuesday  evening  W.  A.  Durgin  of  Chicago  pre- 
sented his  lecture  on  "Better  Lighting;  Its  Possibilities 
for  Customers  and  Central  Stations."  Mr.  Durgin's 
lecture  was  an  illustrated  example  of  the  methods  of 
selling  light  instead  of  lamps,  and  the  general  advan- 
tages of  such  a  policy  were  emphasized  in  the  executive 
sessions  by  Peter  Junkersfeld  of  Chicago  in  a  paper 
entitled  "Control  of  Lamp  Service  by  Central  Stations," 
and  a  memorandum  by  Miss  S.  M.  Sheridan  of  Detroit, 
"A  Change  of  Type  of  Lamps  Supplied  to  Residences." 

On  Wednesday  the  "Use  Factor  in  Residential  Rate 
Making,"  by  Louis  A.  Ferguson,  and  "Sales  to  Isolated 
Plants"  by  R.  S.  Hale  developed  special  phases  of  rate 
making. 

Manufacturing  Conditions  Discussed 
Addresses  by  E.  W.  Rice,  Jr.,  president  of  the  Gen- 
eral Electric  Company,  and  Guy 
E.  Tripp,  chairman  of  the  board, 
Westinghouse  Electric  &  Manu- 
facturing Company,  were  also  de- 
livered. Mr.  Rice  and  Mr.  Tripp 
brought  out  the  general  situations 
between  supply  and  demand  for 
material  and  labor,  which  has 
been  so  extraordinary  during  the 
past  year,  and  which  has  com- 
plicated the  manufacturing  situa- 
tion in  meeting  deliveries. 

Messrs.  Rice  and  Tripp  made 
clear  in  their  addresses  the  fact 
that  the  munition  orders  taken  by 
their  respective  companies  had 
not  materially  influenced  the 
handling  of  domestic  business  and 
that  the  present  necessity  for 
long  delayed  deliveries  and  ad- 
vances in  prices  is  due  to  (1) 
shortages  in  raw  materials;  i(2) 
a  scarcity  of  two  grades  of  labor, 
one  the  very  skilled  and  the  other 
the  most  unskilled;  and  (3)  de- 
lays in  getting  deliveries  on  their 
own  orders  of  machine  tools. 


peter  junkersfeld 

President-elect  Association   of  Edison   Ilium 
nating  Companies 


Election  of  Officers 
Peter    Junkersfeld    of    Chicago 
was   elected   president   and   L.   L. 
Elden  of  Boston  was  elected  vice-president  of  the  asso- 
ciation for  the  coming  year. 

Peter  Junkersfeld,  the  president-elect  of  the  Associa- 
tion of  Edison  Illuminating  Companies,  is  assistant  to 
the  vice-president  of  the  Commonwealth  Edison  Com- 
pany of  Chicago,  a  position  which  has  large  responsi- 
bilities in  connection  with  the  company's  engineering 
work.  Mr.  Junkersfeld  was  graduated  from  the  Uni- 
versity of  Illinois  in  1895  and  shortly  afterward  joined 
the  operating  staff  of  the  old  Chicago  Edison  Company. 
Advancing  to  the  engineering  department,  he  was  in 
1906  appointed  electrical  engineer  of  the  company,  and 
he  has  held  his  present  post  since  1909.  Mr.  Junkers- 
feld is  a  fellow  of  the  A.  I.  E.  E.  and  has  been  active 
in  the  work  of  the  N.  E.  L,  A.,  the  A.  S.  M.  E.,  the 
Western  Society  of  Engineers,  and  other  engineering  or- 
ganizations. 

Electric  Plant  Operating  Troubles 
The  reports  presented  covering  electric  plant  and 
steam  plant  problems  and  developments  were  especially 
interesting  and  contain  a  large  amount  of  valuable  in- 
formation and  data.  The  main  points  discussed  are  ab- 
stracted in  what  follows. 

The  report  of  the  committee  on  electric  plant  pre- 
sented results  of  inquiries  concerning  operating  prob- 
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lems  that  are  still  causing'  member  companies  .seriou.s 
trouble  either  by  interfering'-  with  a  high  (luality  of 
service  or  by  preventing  a  full  and  etlicient  use  of  the 
investment  in  any  part  of  the  system.  The  informa- 
tion given  shows  the  trend  of  present  practice  in  the 
elimination  of  these  troubles,  as  secured  from  thirty- 
five  members  of  the  association.  The  information  was 
classified  and  presented  under  the  headings  of  "Out- 
side Plant,"  "Inside  Plant"  and  "General." 

Under  "Outside  Plant,"  lightning  was  shown  to  be  the 
main  cause  of  trouble  on  overhead  lines  and  the  results 
of  recent  extensive  experiments  were  referred  to.  Un- 
derground cable  experience  and  problems  were  given 
with  discussions  and  test  data.  A  suggestion  for  a 
standard  form  of  report  for  cable  failures  as  a  means  to 
improvement  was  presented.  Under  "Inside  Plant," 
problems  and  experience  relating  to  apparatus  in  sta- 
tions of  substations  were  covered.  Present  practice  with 
reference  to  the  use  of  reactors  by  member  companies 
was  given  in  detail  and  several  unusual  cases  of  trouble. 
Some  recent  developments  in  equipment  and  in  the  op- 
eration of  apparatus  were  described.  The  principal 
items  discussed  under  "General"  refer  to  some  of  the 
newer  problems  which  operating  engineers  are  now 
having  to  meet  because  of  the  extension  of  the  use  of 
electricity  in  the  various  industries,  principally  in  the 
iron  and  steel  industry. 

Operation  and  Design  of  Steam  Plants 

The  report  of  the  committee  on  steam  plant  consisted 
of  a  series  of  discussions  on  particular  phases  of  steam 
plant  operation  and  design  which  are  representative  of 
actual  problems  coming  up  from  time  to  time  for  solu- 
tion. Reports  from  manufacturing  companies  on  recent 
developments  were  omitted  this  year  and  reference  made 
to  details  as  presented  in  the  prime  mover  report  of 
the  National  Electric  Light  Association.  The  fifty- 
three  pages  of  the  report  are,  therefore,  filled  with  in- 
formation relating  strictly  to  plant  operation. 

The  method  employed  by  the  Philadelphia  Electric 
Company  in  training  its  men  for  operating  positions, 
and  the  plan  of  organization  in  their  main  generating 
plants,  was  outlined.  A  table  gives  operating  results 
for  the  Connors  Creek  plant  at  Detroit,  for  the  month 
of  July,  1916.  An  analysis  by  means  of  steam  flow 
meters,  separating  turbine  room  from  boiler  room  re- 
sults showed  an  over-all  boiler  efficiency  for  the  month 
of  77.7  per  cent.  Attention  was  called  to  the  apparent 
neglect  of  adequate  ventilation  in  a  great, many  plants. 

In  view  of  a  rather  general  impression  that  boilers 
will  in  the  future  be  operated  at  evaporation  rates 
greatly  in  excess  of  those  at  present  obtaining,  consid- 
erable attention  was  paid  to  present  and  proposed  prac- 
tice in  this  respect.  The  discussion  tends  to  show  that 
evaporation  rates  averaged  for  the  total  heating  sur- 
face, including  economizers,  are  not  likely  with  stand- 
ard equipment,  to  increase  much  above  those  at  present 
maintained  in  a  number  of  plants.  Comparison  was 
made  of  two  quite  different  schemes  for  controlling 
combustion  in  boiler  plants,  illustrating  the  results  ob- 
tained with  charts  of  recording  instruments  employed. 
A  third  method  of  control  was  described  as  worked  out 
by  the  boiler  engineers  of  another  member  company. 

Results  Were  also  given  of  a  study  comparing  several 
well-known  schemes  for  obtaining  energy  for  operation 
of  auxiliary  machinery  and  for  heating  the  feed  water. 
It  was  shown  that  the  over-all  plant  efficiency  may  be 
appreciably  affected  by  the  arrangement.  A  discussion 
of  some  causes  of  boiler  tube  failures  was  contributed 
by  Prof.  A.  E.  White. 

The  convention  closed  with  a  banquet  on  Thursday 
evening.  Many  of  those  in  attendance  finished  the 
week-end  with  golf  and  riding. 


PENNSYLVANIA  ELECTRIC 

ASSOCIATION  CONVENTION 

Proper   Presentation  of   Utility   Viewpoint   Has   Re- 
sulted in  Equitable  Laws  and  Prevented  Discrim- 
ination  in    Pennsylvania — Association    Now 
Serves     95     Per     Cent     of     Population 
Using    Electricity 

The  ninth  annual  convention  of  the  Pennsylvania 
Electric  Association,  the  oldest  and  largest  geographic^ 
section  of  the  National  Electric  Light  Association, 
opened  at  Eaglesmere,  Pa.,  on  Wednesday  of  this  week. 
Oflficial  activities  began  with  the  reception  to  President 
Stephen  C.  Pohe,  of  Bloomsburg,  Pa.,  on  Tuesday  night, 
which  was  a  gala  and  very  enjoyable  affair.  The  pro- 
gram was  arranged  so  that  those  interested  in  certain 
phases  of  central  station  work  would  find  all  apper- 
taining to  that  branch  at  one  session.  Thus  Wednes- 
day's session,  aside  from  the  address  of  the  President 
and  the  reports  of  standing  committees,  was  devoted  to 
statements  of  record  and  accounting,  Thursday  morn- 
ing's session  to  commercial  topics,  the  afternoon  execu- 
tive session  to  questions  of  public  policy  and  manage- 
ment and  the  Friday  session  to  practical  operating 
topics.  Entertainment  features  in  abundance  were  pro- 
vided as  well  as  an  excellent  exhibit  of  electrical  ap- 
paratus. 

Address  of  President  Stephen  C.  Pohe 

The  feature  of  Wednesday's  session  was  the  address 
of  President  Pohe  and  the  recommendations  therein 
contained.  Legislation  calling  for  state  inspection  of. 
electrical  installations  was  strongly  urged  in  view  of 
the  present  vulnerable  position  of  utilities  with  refer- 
ence to  the  underwriters.  The  utilities  are  practically 
the  only  existing  means  for  the  underwriters  to  use  in 
enforcing  observance  of  the  National  Electrical  Code, 
but  in  enforcing  insurance  rules  the  utilities,  it  is  felt,i 
assume  too  much  of  a  legal  responsibility.  The  need 
of  watching  legislation  carefully  was  also  emphasized 
since  it  has  been  found  that  a  proper  presentation  of 
the  viewpoint  of  public  utilities  has  invariably  resulted 
in  the  enactment  of  just  and  equitable  laws  and  fre- 
quently has  prevented  burdensome  discrimination. 

During  the  year  the  association  has  secured  the  serv- 
ices of  a  prominent  secretary,  H.  M.  Stine,  whose  office 
is  located  at  Harrisburg,  and  his  activities  in  facilitat- 
ing the  work  of  the  member  companies  before  the  Pub- 
lic Service  Commission  and  other  legislative  bodies  has 
shown  the  wisdom  of  having  a  competent  man  located  at 
the  seat  of  government.  The  membership  of  the  section 
is  now  1834,  ninety-eight  of  which  are  Class  A  mem- 
bers. The  members  of  the  association  now  serve  95  per 
cent  of  the  total  population  of  Pennsylvania  reached  by 
electric  lighting  companies. 

Two  papers  "Construction  of  Cost  Accounting,"  by 
F.  Heinbokel  of  Warren,  Pa.,  and  "Classification  of  Ma- 
terials and  Supplies,"  by  W.  P.  McArdle  of  the  Du- 
quesne  Light  Company  of  Pittsburgh,  were  read  at 
the  Wednesday  session  but  discussion  was  postponed  un- 
til the  Thursday  session  owing  to  the  absence  of  the 
author  of  the  third  paper  in  the  symposium  of  account- 
ing papers.  Important  committee  reports  presented 
were  those  on  accounting,  safety  and  welfare  and  geo- 
graphic sections. 

Discussion  of  Commercial  Subjects 

The  heavy  work  of  the  convention  was  taken  up  on 
Thursday  when  the  following  papers  were  presented: 

"Method  of  Securing  Consumers  Deterred  by  First 
Cost  of  Wiring,"  by  E.  C.  Newman,  West  Penn  Power 
Company;  "Rate  Research,"  by  W.  J.  Norton,  member 
rate  research  committee  N.  E.  L.  A. ;  "Increased  Use  of 
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Electric  Ranges  and  Small  Appliances  in  the  Home," 
by  H.  W.  Reed,  Altoona;  and  addresses  by  George  B. 
Muldaur,  traveling  secretary  National  Electric  Light 
Association;  and  W.  H.  Blood,  the  latter  on  the  National 
Safety  Code. 

In  addition  the  following  committee  reports  were  sub- 
mitted. Geographic  sections,  by  E.  D.  Dreyfus;  munici- 
pal street  lighting,  by  E.  H.  Davis;  engineering,  by  G. 
E.  Wendle;  special,  by  E.  L,  Smith;  rates,  by  Henry 
Harris. 

Mr.  Newman's  paper  pointed  out  the  necessity  of 
adopting  systematic  methods  to  secure  residential  busi- 
ness, particularly  of  the  older  buildings  not  now  wired. 
In  addition  some  of  the  more  successful  plans  adopted 
by  various  companies  were  reviewed  such  as  the  de- 
ferred payment  plan,  limited  time  offers,  reduced  cost 
for  wiring,  and  so  forth.  The  reason  for  success  or  fail- 
ure of  some  of  these  plans  was  discussed  and  sugges- 
tions were  made  as  to  the  conduct  of  campaigns  of  this 
character. 

In  the  paper  by  Mr.  Reed  it  was  pointed  out  that  it 
may  be  profitable  for  central  stations  to  sell  small  ap- 
pliances, at  cost  or  less  than  cost.  The  problems  of  the 
electric  range  and  water  heaters  as  utilities  were  taken 
up  and  solutions  offered  for  them.  Methods  of  adver- 
tising and  exploiting  all  appliances  were  discussed  in 
detail. 

Engineering  and  Operating  Topics 

The  engineering  and  operating  topics  discussed  on 
Friday  included  papers  on  "Testing  of  Current  and  Po- 
tential Transformers,"  by  W.  A.  Fogler,  Philadelphia 
Electric  Company;  "Boiler-Room  Operations,"  by  H.  H. 
Wilson,  Harrisburg  Light  &  Power  Company ;  "Hiring 
and  Placing  Men  Under  Standardized  Working  Condi- 
tions," by  J.  F.  Martin  and  H.  N.  Miiller,  Duquesne 
Light  Company;  and  "Simplified  Costs  and  Factors  in 
Underground  Distribution,"  by  W.  H.  Keating  and  H. 
N.  Miiller,  Duquesne  Light  Company. 

Mr.  Fogler's  paper  dealt  with  a  new  method  of  test- 
ing instrument  transformers  for  ratio  and  phase  angle. 
The  method  depends  upon  the  comparison  of  a  trans- 
former of  unknown  constants  with  one  of  known  con- 
stants; i.e.,  with  a  standard  transformer.  The  trans- 
formers are  so  interconnected  that  the  differences  of 
their  voltages  or  currents  are  the  measured  quantities. 
On  account  of  measuring  differences  instead  of  total 
quantities,  it  was  pointed  out,  the  accuracy  obtainable 
and  ease  of  reading  are  both  greatly  increased  as  com- 
pared with  any  method  in  which  the  total  quantities 
must  be  read  directly.  A  short  explanation  of  the  theory 
involved,  test  connections,  and  working  formulas  was 
given,  together  with  sample  test  results  and  curves  pro- 
cured by  the  use  of  the  method.  Similar  test  results 
for  the  same  transformers,  procured  by  other  methods 
were  given  also  as  a  check  upon  the  accuracy  obtainable. 

Among  the  subjects  discussed  in  Mr.  Wilson's  paper 
were  the  desirability  of  keeping  just  sufficient  boilers 
in  active  service,  the  forcing  of  these  boilers  at  high 
capacity,  the  necessity  of  cleanliness  both  inside  and 
outside,  the  proper  cleaning  of  fires  and  removal  of 
ashes,  the  importance  of  keeping  the  boiler  settings  and 
the  entire  equipment  in  repair,  the  importance  of  main- 
taining the  proper  relation  between  thickness  of  fire 
and  draft  intensity,  and  the  benefit  to  be  derived  from 
the  proper  use  of  the  feed  water  heater  were  treated  as 
fully  as  the  scope  of  the  paper  would  permit.  The  author 
referred  to  automatic  and  indicating  devices  and  the  im- 
portance of  their  use  and  proper  operation.  The  per- 
sonnel of  the  boiler  room  and  the  desirability  of  making 
the  work  attractive  and  the  increased  efficiency  of  oper- 
ation obtained  thereby  were  shown. 

In  the  paper  by  Messrs.  Martin  and  Miiller  attention 
was  called  to  the  desirability  of  applying  the  same  prin- 


ciples and  effort  to  the  building  up  the  personnel  of  an 
organization  as  are  applied  to  the  building  up  of  the 
physical  plant.  In  addition  a  resume  was  given  of  the 
methods  used  in  one  case  in  selecting  employees  and  in 
determining  that  the  employee  is  fitted  for  the  particu- 
lar work,  rather  than  endeavoring  to  fit  the  work  to  the 
employee.  The  methods  of  educating  and  training  the 
employee,  together  with  the  basis  of  classification  of 
wages  and  the  rewards  for  ability  and  for  length  of 
service  were  covered,  and  also  a  list  of  the  duties  apply- 
ing to  the  several  classifications. 


New  York  Meeting  of  American 

Electrochemical  Society 

The  fall  meeting  of  the  American  Electrochemical 
Society  will  be  held  in  New  York  City  from  Wednesday 
to  Saturday,  Sept.  27  to  Sept.  30,  in  conjunction  with 
the  second  national  exhibition  of  chemical  industries 
which  will  be  held  during  the  whole  week  of  Sept.  20 
at  the  Grand  Central  Palace.  The  hotel  headquarters 
of  the  American  Electrochemical  Society  will  be  at  the 
Hotel  Astor,  Broadway  and  Forty-fifth  Street.  The 
Wednesday  morning  session  will  be  held  at  the  Grand 
Central  Palace.  On  Thursday  and  Friday  mornings 
the  sessions  will  be  at  the  Hotel  Astor,  and  the  Satur- 
day morning  session  will  be  on  the  steamer  Olympic. 

Social  Features 

Wednesday  will  be  "Electrochemical  Day"  at  the  ex- 
position. Grand  Central  Palace.  The  afternoons  of 
Thursday  and  Friday  have  been  set  aside  for  the  in- 
spection of  exhibits  at  the  Palace.  On  Thursday  even- 
ing a  complimentary  smoker  will  be  held  at  the  Hotel 
Astor,  to  which  the  members  of  the  American  Chemical 
Society  and  all  other  visiting  chemists  and  engineers 
will  be  invited.  On  Friday  evening  a  subscription  din- 
ner will  be  held  at  the  Waldorf-Astoria  under  the  au- 
spices of  the  American  Chemical  Society,  to  which  the 
members  of  the  American  Electrochemical  Society  are 
invited.  For  Saturday,  Sept.  30,  an  all-day  compli- 
mentary excursion  of  the  American  Electrochemical  So- 
ciety up  the  Hudson  is  planned. 

Technical  Program 

"The  Protection  of  Iron  by  Electroplating,"  by  0.  P. 
Watts  and  P.  L.  DeVerter;  "Atmospheric  Corrosion  of 
Commercial  Sheet  Iron,"  by  E.  A.  and  L.  T.  Richardson ; 
"The  Electrolytic  Recovery  of  Lead  from  Brine 
Leaches,"  by  0.  C.  Ralston  and  C.  E.  Sims;  "Electro- 
lytic Zinc  Dust,"  by  H.  J.  Morgan  and  0.  C.  Ralston; 
"Electrolytic  Behavior  of  Tungsten,"  by  W.  E.  Koerner; 
"Electrolysis  of  Vanadium  Salts,"  by  S.  Fischer;  "The 
Electrodeposition  of  Nickel,"  by  L.  D.  Hammond;  "Cur- 
rent Efficiencies  in  Nickel  Plating  Baths  With  Rotating 
Cathodes,"  by  F.  C.  Mathers  and  E.  G.  Sturdevant; 
"Deposition  of  Copper  in  Electrotyping  Baths,"  by  W. 
Blum. 

Friday. — "Characteristics  of  Small  Dry  Cells,"  by  C. 
F.  Burgess ;  "Effect  of  Temperature  on  the  Performance 
of  the  Edison  Storage  Battery,"  by  L.  C.  Turnock; 
"High  Temperature  Heat  Developed  During  Electroly- 
sis," by  Carl  Hering;  "The  Possibilities  of  Developing 
Super-refractory  Materials  for  Incandescent  Lighting," 
by  F.  A.  Fahrenwald;  "Composition  of  the  Ionization 
Currents  Due  to  Equal  Quantities  of  Radium  Emana- 
tion," by  H.  Schlundt,  T.  H.  Leaming  and  Julius  Under- 
wood; "A  New  Method  for  the  Study  of  Silver-Peroxy- 
nitrate,"  by  M.  J.  Brown;  "The  Vosmear  Phenomenon," 
by  W.  C.  Moore;  "The  Equilibrium  Between  Bromine 
and  Potassium  Bromide  Solutions  at  Zero  Degree,"  by 
Grinell  Jones  and  M.  L.  Hartmann. 
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A  Simple  Construction  of  Small  Commutators 

An  injjfonious  method  of  constructing  small  commuta- 
tors from  round  bar  material  is  disclosed  in  a  patent 
No.  1,195,861,  granted  to  Edward  F.  Smith  of  Cincin- 
nati, Ohio,  ('opper  in  the  shape  of  a  cylindrical  block 
is  formed  with  a  central  bore,  having  countersunk  re- 
cesses in  its  opposite  flat  sides  and  radially  arranged 


SECTION    OF    COMMUTATOR    BLANK,    INSULATING    MATERIAL    IN 
PLACE,    AND    SECTION    OF    COMPLETED    COMMUTATOR 

cuts  which  extend  in  from  the  peripheral  side  toward 
this  bore.  These  cuts  are  all  of  practically  equal  depth 
and  terminate  so  as  to  leave  an  intact  annular  zone  of 
metal  around  said  bore  so  that  a  blank  results  as  shown. 
This  blank  is  then  placed  in  a  cylinder,  and  dielectrical 
material,  in  plastic  condition,  is  placed  upon  the  blank 
within  the  cylinder.  By  means  of  a  plunger  this  ma- 
terial is  forced  against  the  blank  so  as  to  enter  all  open 
parts  of  it,  the  object  being  to  fill  these  parts  completely. 
The  blanks  are  then  removed  from  the  cylinder,  surplus 
material,  especially  that  which  fills  bore  and  recesses,  is 
removed,  and  the  blanks  are  set  aside  to  permit  the  ma- 
terial to  harden.  Next  the  blanks  are  rebored  to  remove 
the  metal  within  the  bore  from  which  action  finally  a 
structure  results,  composed  of  segments,  all  insulated 
from  each  other  by  the  binding  material.  A  bushing 
forms  a  bearing  for  the  commutator. 


Cleveland  League  Opens  New  Quarters  Atop 
Hotel  Statler 

On  Thursday  of  this  week  the  1200  members  of  the 
Electrical  League  of  Cleveland  celebrated  the  formal 
opening  of  their  unique  quarters  on  the  roof  of  the 
Statler  Hotel,  fifteen  stories  above  the  street.  The  club 
rooms  consist  of  a  main  dining-room,  private  dining- 
rooms,  a  billiard  room,  a  game  room,  a  ladies'  parlor,  a 
large  main  lounging  room,  foyer,  office,  and  several 
smaller  rooms.  The  new  headquarters  will  be  open 
from  8.30  a.  m.  to  11.30  p.  m.  on  week  days,  and  on  Sun- 
days and  holidays  from  noon  to  9  p.  m.  Table  d'hote 
lunches  and  dinners  will  be  provided  by  the  hotel,  and 
a  la  carte  service  is  available  at  all  times. 

Directors  and  officers  of  the  organization  are:  N.  H. 
Boynton,  president;  J.  T.  Kermode,  vice-president;  H. 
O.  Leinard,  treasurer;  R.  S.  Dunning,  secretary;  Nor- 
man Anderson,  J.  M.  Bateman,  H.  J.  Davies,  Mathias 
Turner,  George  S.  Milner,  H.  C.  Turnock,  M.  H.  Moffett, 
F.  R.  DuGuay,  H.  L.  Schneider,  M.  G.  Buchan,  H.  S. 
Greene,  and  Prof.  H.  B.  Dates. 

F.  C.  Foster  of  the  Buckeye  Lamp  Division  had 
charge  of  the  opening  and  R.  S.' Ingle,  former  sales 
manager  of  the  Tregoning  Electric  Company,  is  chair- 
man of  the  house  committee. 

Two  years  ago,  the  Cleveland  League  boasted  of  a 
membership  of  400,  with  a  gross  revenue  of  $2,000  per 
year.  To-day  the  membership  totals  more  than  1200 
and  the  annual  revenue  has  increased  to  $14,000. 


Report  of  Chicago  Gas  &  Electric 
Department 

The  annual  report  of  the  department  of  gas  and  elec- 
tricity of  the  city  of  Chicago  for  the  year  1915  has 
just  been  issued  and  shows  that  during  the  year  all 
inclosed  arc  lamps,  except  the  sixty-three  in  Morgan 
Park,  were  replaced  with  600-cp.  incandescent  lamps. 
A  number  of  flame  arc  lamps  were  replaced  during  the 
year  with  600-cp.  incandescent  lamps  in  order  to  provide 
flame  arcs  for  installation  in  the  Halsted  Street  district, 
where  their  operation,  it  is  stated,  will  be  more  econom- 
ical. Another  object,  it  is  stated,  was  the  reduction 
of  the  winter  load  of  the  Sanitary  District.  The  follow- 
ing table  shows  the  number  of  electric  street  lamps  in 
service  at  the  first  of  the  year,  at  the  close  of  the  year, 
and  the  average  number  operated  during  the  year  ended 
Dec.  31,  1915: 


LAMPS  IN  SERVICE 

Municipal  System 

December 
31,  1914 

1915 
Average 

December 
31,  1915 

9,916 
3,500 
7,173 
6,289 
70 
92 

1,210 

■  ■  ■  ^v 

9,882.35 
8,811.21 
7,330,43 
2,228.30 
63.15 
98.99 

1,288.61 
10.72 
47.00 

9,436 
12  271 

100  C.  P.  incandescent 

7,509 

Inclosed  carbon  arc  7  amp 

Inclosed  carbon  arc  6.6  amp 

250  C.  P.  incandescent 

63 
100 

Rented  system: 

Flame  arcs* 

1  324 

Magnetite  arcs 

12 
47 

'Includes  61  multiple  arcs. 

The  total  cost  of  the  municipal  electric  street  lighting 
system  for  the  year  was  $712,442.07,  divided  among  the 
different  types  of  lamps  as  follows:  Flame  arc,  $351,- 
222.90;  inclosed  arc,  $59,406.24;  600-cp.  incandescent, 
$241,389.33;  100-cp.  incandescent,  $60,723.60.  The 
largest  item  of  expense  was  for  Sanitary  District  en- 
ergy, which  amounted  to  $198,744.88.  The  only  other 
items  over  $100,000  were  carbons  and  renewals,  $126,- 
387.28,  and  cleaning,  trimming  and  patrolling,  $170,- 
314.35.  In  the  following  table  there  is  given  the  detailed 
costs  during  1915,  the  cost  being  the  average  for  all 
lamps : 

DETAIL  COSTS  OF  ELECTRIC  STREET  LAMPS— 1915.    AVERAGE  ALL  LAMPS 


Flame 
Arcs 


Inclosed 

Arcs 


Average  number  of  lamps. 


Sanitary  district  energy 

Sub-station  operation 

Carbons  and  renewals 

Globes 

Repairs  to  lamps 

Trimmings,  cleaning  and  patrolling.  .  .  . 
Repairs  to  circuits,  conduits  and  posts: 

Multi-conductor  cable 

Lead  covered  underground  cable 

Armored  underground  cable 

Aerial  wires  and  poles 

General  expense 

Supervision  (otfice  expense) 


Cost  per  lamp $35 .  544 


9,822.4 

$9,844 
1.033 
5.721 
.923 
2.442 
8.170 

.092 
1.500 

.093 
4.981 

.221 

.524 


2,291.5 

$9,482 

.982 

.769 

.301 

1.882 

8.792 

.034 
.624 
.045 
2.269 
.221 
.524 


$25,925       $27,091 


600  C,  P. 
Incandes- 
cent 


8,910.2 

$7,569 

.702 

6.403 

.338 

1.086 

5.726 

.039 
.502 
.018 
3.963 
.221 
.524 


100  C.  P. 
Incandes- 
cent 


7,330.4 

$1,677 

.178 

1.507 

.551 

.015 

2.510 

.016 
.0,3.5 
1.033 
.017 
.221 
.524 


$8,284 


A  valuation  of  the  municipal  electric  system  places 
the  depreciated  value  at  $6,299,767.52,  divided  as  fol- 
lows: Grounds,  $64,096.06;  buildings,  $239,558.23; 
steam  plant,  $45,196.47;  electric  plant,  $475,319.67; 
lamps,  $464,827.68;  circuits,  $2,997,064.35;  conduits, 
$1,531,000.50,  and  posts,  $482,704.56.  Fixed  charges 
for  the  year,  which  included  ground  rent,  office  rent, 
taxes,  depreciation,  interest  and  other  department  serv- 
ices, amounted  to  $782,390.67.  The  largest  item  was 
depreciation,  for  which  $404,900.98  was  written  off. 
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Operation  of  a  Small  Diesel  Engine  Plant 

Special  Construction  and  Methods  Devised  to  Overcome  Operating  Difficulties  in  a  200-Kw. 

Municipal  Lighting  Station 


IN  connection  with  the  operation  of  Diesel  oil  engines 
in  the  municipal  lighting  plant  of  Downers  Grove, 
111.,  several  problems  have  been  worked  out  in  an  in- 
teresting way.  The  elimination  of  noise  from  the 
engine  exhaust  by  a  special  muffler,  the  handling  of 
engine  cooling  water  and  the  heating  of  the  operating 
room  in  winter  are  features  dealt  with  in  what  follows. 
The  equipment  installed  in  the  Downers  Grove  plant 
consists  of  two  horizontal,  two-stroke-cycle  Snow  crude 
oil  engines,  each  rated  at  120  hp.,  and  direct  connected 
to  a  100-kw.,  2300-volt,  three-phase,  60-cycle  generator, 
which  runs  at  200  r.p.m.  Twenty-four-hour  service  is 
maintained,  and  besides  carrying  the  lighting  load  the 
city  water  is  pumped,  as  far  as  possible,  during  the  off- 
peak  period.  The  service  has  been  very  dependable,  as 
evidenced  by  the  fact  that  during  1915  service  was  in- 
terrupted but  once,  and  then  for  one  hour  and  thirty 
minutes,  due  to  a  cable  burnout. 

Engine  Exhaust  Mufflers 

When  the  engines  were  placed  in  operation  the  noise 
of  the  exhaust  and  the  vibration  it  caused  brought  up 
an  operating  problem  which  required  considerable  study, 
and  was  worked  out  by  H.  A.  Gardner,  superintendent 
of  the  plant,  through  the  construction  of  special  muf- 
flers. One  of  the  two  mufflers  used  is  shown  in  an  ac- 
companying illustration.  The  location  of  a  deep  well 
between  the  two  units  made  it  impossible  to  pipe  the 
exhaust  to  one  muffler,  so  that  two  were  installed  at 
opposite  sides  of  the  station.  These  are  constructed  of 
heavily  reinforced  concrete  with  a  conical  shaped  roof 
and  steel  stack  projecting  3  ft.  out  of  the  top.  They  are 
about  8  ft.  in  outside  diameter  and  10  ft.  high  to  the 
top  of  the  concrete  and  set  on  six  concrete  piles  instead 
of  solid  foundation  to  prevent  vibration. 

The  size  of  the  mufflers  was  determined  by  the  piston 
displacement  and  scavenger  air  volumes  per  stroke.  The 
exhaust  enters  at  the  bottom  and  on  the  side,  where  a 
circular  brick  work  makes  the  gases  whirl  about  the 
center  of  the  muffler.  This  circular  motion  has  a  ten- 
dency "to  pull  a  vacuum"  behind  the  gases.  On  top  of 
the  brick  work  forming  the  first  stage  is  a  system  of 
grate  bars,  and  on  top  of  these  are  ordinary  brick  in 
layers  which  act  as  a  baffle  to  gradually  release  the 
exhaust  gases  and  reduce  the  noise.  On  top  of  this  is 
a  fine  wire  screen  with  a  layer  of  crushed  stone  to  fur- 
ther reduce  the  exhaust  report.    The  conical  shaped  top 


is  merely  to  keep  the  rain  out.     Connection  to  the  sewer 
is  made  to  drain  the  condensation  on  the  interior. 

In  order  to  keep  the  concrete  from  getting  too  hot 
when  the  engines  are  running  continuously  under  heavy 
load,  a  0.5-in.  pipe  is  run  out  and  tapped  into  the  ex- 
haust pipe  just  outside  the  muffler,  and  a  small  amount 
of  water  turned  on.  This  water  is  carried  into  the  muf- 
fler as  steam,  and  keeps  the  temperature  down.  Fre- 
quently, an  accumulation  of  carbon  in  the  muffler  will 
catch  fire.     This  is  allowed  to  burn  out  for  a  while,  or 


FIG.     1 — ONE     OF     TWO     OIL-ENGINE-DIilVEN     GENERATORS     AND 
DEEP- WELL    PUMP    IN    DOWNERS    GROVE     (ILL.)     STATION 

until  the  concrete  begins  to  get  too  hot,  and  then  water 
is  turned  on  full  in  the  small  pipe  to  put  the  fire  out. 
This  process  makes  the  muffler  self-cleaning.  The  muf- 
flers are  so  effective  that  the  exhaust  cannot  be  heard 
or  any  vibration  of  the  air  or  ground  felt  when  standing 
immediately  beside  them. 

Engine  Cooling  Water 

Cooling  water  for  the  two  engines  is  taken  from  a 
surface  water  reservoir,  a  short  distance  from  the 
powerhouse,  as  the  city  water  leaves  so  much  scale  that 
it  would  soon  clog  up  and  cause  engine  heating  trouble. 
Then  for  reasons  of  economy  a  small  spray  pond  was 
installed  and  water  only  lifted  from  the  surface  reser- 


FIG.   2 — REAR   AND    SIDE   VIEWS   OF   OIL   ENGINE    SHOWING    HOLES    IN     FLOOR    THROUGH     WHICH     INTAKE    AIR    DRAWN     OVER    THE 

EXHAUST    PIPE    IS   TAKEN 
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voir  to  make  up  for  the  ',)  or  4  per  cent  evaporation  lo.ss. 
Two  small  2-hp.,  three-pha.se,  ITSO-r.p.m.  centrifugal 
pumi)s  take  care  of  this  circulation  of  cooling  water. 
One  of  these  takes  the  cool  water  from  the  spray  pond, 
circulates  it  through  the  engine  and  returns  it  to  the 
hot  well.  The  other  pumps  out  of  the  hot  well  and  cir- 
culates through  the  spray  nozzles.  A  5-hp.,  three-phase, 
900-r.p.m.  geared  three-plunger  pump,  shown  in  Fig. 
5,  with  the  two  small  centrifugal  units,  is  used  to  lift 
the  water  from  the  surface  reservoir,  and  is  of  sufficient 
capacity  to  take  care  of  an  additional  future  engine 
unit.  A  city  water  connection  is  provided,  but  is  used 
only  in  case  of  emergency. 

Engine  Intake  Heating  Problem 

When  both  engines  are  running,  their  intake  exhausts 
about  4000  cu.  ft.  of  air  a  minute  from  the  room.  After 
the  installation  was  made,  it  was  soon  found  to  be  prac- 
tically impossible  to  keep  the  engine  room  warm  enough 
in  winter.  This  was  ingeniously  overcome  by  making 
a  special  air  intake  to  the  room,  and  at  the  same  time 
utilizing  a  portion  of  the  waste  heat  of  the  exhaust. 
The  iron  exhaust  pipe  for  one  engine  on  the  outside  of 
the  station  was  bricked  in,  as  shown  in  Fig.  3,  leaving 
about  a  6-in.  space  around  the  pipe  and  with  the  outer 
end  of  the  brickwork  open.  The  inner  end  of  this  brick- 
work opens  into  the  floor  of  the  engine  room  right  at 
the  intake  ports  of  the  engine.  The  air  is  thus  drawn 
in  over  the  hot  exhaust  pipe,  providing  a  source  of  hot 
air  to  produce  a  better  mixture  in  the  cylinder,  and  also 
overcoming  the  draught  of  warm  air  from  the  room. 
The  exhaust  pipe  from  the  other  engine  is  carried 
through  the  oil  tank  room,  and  the  whole  room  is  used 
as  an  intake  flue  for  the  engine.  Incidentally  this  heat 
in  the  oil  tank  room  keeps  the  oil  in  good  condition  in 
the  coldest  v^eather. 

The  village  water  is  supplied  from  two  deep  wells, 
and  in  order  that  the  pumping  could  be  done  entirely 


by  electrical  means  a  special  type  of  deep-well  pump 
manufactured  by  the  Deming  Company  was  installed. 
These  two  deep-well  pumps  are  belt  driven  by  15-hp., 
220-volt,  three-phase,  variable  speed  motors,  and  a 
3G-in.  stroke  obtained  by  a  crosshead  supported  between 
two  chains,  which  travels  around  with  the  chain.  These 
were  the  first  pumps  of  the  kind  to  be  installed,  and 
their  operation  is  considered  very  satisfactory.  During 
peak  load  the  deep-well  pumps  are  slowed  down  to  the 
bare  re(]uirements  of  the  system.  They  discharge  into 
a  G0,000-gal.  cistern,  from  which  the  water  is  supplied 
under  GO-lb.  pressure  to  the  mains  and  standpipe  by 
two  centrifugal,  two-stage,  350-gal.-per-minute  pumps,- 
driven  at  1750  r.p.m.  by  20-hp.,  variable  speed,  220-volt, 
three-phase  motors,  which  are  also  slowed  down  during 
peak  load  periods. 

The  energy  for  pumping  is  paid  for  at  a  certain  rate 
per  kilowatt-hour,  which  includes  the  labor  of  caring 
for  the  pumps,  as  this  can  be  handled  by  the  station 
operators  with  no  additional  labor  charge.  The  total 
station  labor  is  handled  in  three  ten-hour  shifts  of  one 
man  each,  two  of  the  shifts  overlapping  in  the  after- 
noon, so  that  two  men  are  available  for  repair  work. 

Operating  Costs 

Oil  is  purchased  in  10,000-gal.  lots  from  the  Texas 
company  and  stored  in  a  12,000-gal.  tank  at  the  station. 
The  average  fuel  cost  for  the  year  1915  placed  in  the 
tank  at  Downers  Grove  was  $0.0294  per  gallon.  The 
average  cost  of  oil  at  the  switchboard  for  the  same 
period,  including  that  used  in  trial  runs,  testing  out, 
tuning  up,  etc.,  was  $0.00331  per  kilowatt-hour.  The 
oil  consumption  was  found  on  test  to  be  as  follows : 

O.TiO  lb.  oil  per  brake  horsepower  hour,  full  load. 

0,52  lb.  oil  per  brake  horsepower  hour,  three-quarters  load. 

O.GO  lb.  oil  I3er  brake  horsepower  hour,  one-half  load. 

The  oil  used  has  a  heat  value  of  19,000  B.t.u.  per 
pound.  The  over-all  efficiency  of  the  station  is  over 
30  per  cent. 


FIG.    4 — SMALL    SPRAY    POND    FOR    OIL   ENGINE    COOLING    WATER 


FIG. 


3 — REINFORCED    CONCRETE    MUFFLER    AND    EXHAUST    PIPE 
BRICKED   IN   FOR   SPECIAL  AIR   INTAKE  TO   ENGINE 


FIG.  5 — TWO  CENTRIFUGAL  PUMPS  AND  GEARED  THREE-PLUNGER 
PUMP    ON    ENGINE    COOLING    WATER    SYSTEM 
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Eliminating  Transmission  Line  Telephone  Troubles 

Methods  and  Arrangements  Employed  by  the   Georgia  Railway  &  Power  Company  for 

Protecting  Telephones  and  Operators  When  Using  Instruments  on 

Circuits  Carried  on  Transmission  Line  Structures 

By  E.  p.  Peck 

Superintendent   Department   Tests   and    llepairs,   Georgia   Railway    &   Power  ComiJany 


WHEN  telephone  lines  parallel  high  voltage  power 
lines  and  are  carried  on  the  same  supporting 
structures,  unreliable  service,  constantly  recur- 
ring troubles  and  danger  in  operation  are  factors  that 
must  be  dealt  with.  Reliable  communication  between 
power  houses  and  sub-stations  is  always  essential  and 
in  order  to  be  sure  of  this  service  at  all  times,  provisions 
in  design  and  installation  must  be  made  such  that  tele- 
phone apparatus  will  not  be  damaged  at  the  time  of 
line  or  equipment  disturbances. 

The  first  requirement  for  high  voltage  telephone  lines 
is  high  insulation.  It  has  been  found  necessary  to  in- 
sulate the  telephone  lines  of  the  Georgia  Railway  & 
Power  Company  paralleling  110,000  volt  transmission 
circuits  from  Atlanta  to  Tallulah,  Ga.,  with  two  sus- 
pension insulators  in  series,  which  provide  sufficient  in- 
sulation for  a  working  voltage  of  22,000.  This  high  in- 
sulation is  necessary  to  prevent  puncture  to  the  insu- 
lators at  times  of  lightning  storms  or  transmission  line 
disturbances.  It  is  also  necessary  to  prevent  leakage 
over  the  insulators  which  would  cause  the  line  to  be- 
come unbalanced  and  noisy. 

The  second  requirement  is  very  carefully  balanced 
transportations.  This  is  necessary  to  prevent  an  induced 
voltage  between  the  two  telephone  lines.  The  power 
line  will  necessarily  induce  a  high  voltage  from  the 
telephone  lines  to  ground,  but  the  voltage  between  tele- 
phone lines  must  be  maintained  at  a  low  value. 

The  third  requirement  for  good  telephone  line  opera- 
tion is  an  adequate  drainage  system.  On  telephone 
lines,  which  closely  parallel  for  a  long  distance  high 
voltage  power  lines,  a  voltage  from  the  telephone  line 
to  ground  of  several  thousand  volts  will  be  induced.  If 
the  telephone  line  is  grounded,  a  current  of  several  am- 
peres will  flow  through  the  ground  connection.     Drain- 
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FIG.    1 — TELEPHONE    CONNECTIONS    FOR    CIRCUITS    NEAR    2500- 
VOLT  TRANSMISSION  LINE 

age  coils  to  be  effective,  therefore,  must  be  of  sufficient 
capacity  to  carry  the  line  charge  to  ground  continuously. 
On  the  110,000-volt  telephone  lines  of  the  Georgia  Rail- 
way &  Power  Company  15  kw.,  2200-volt  standard  dis- 
tribution transformers  are  used  as  drainage  coils.  The 
2200-volt  leads  are  connected  to  the  telephone  lines  and 
the  middle  point  of  the  2200-volt  winding  is  grounded. 
The  secondary  leads  are,  of  course,  open.  These  drain- 
age coils  are  protected  by  cylinder  gaps  set  0.2  in.  from 
each  line  to  ground  and  by  25  amp.  high  voltage  ex- 
pulsion fuses  on  the  line  side  of  the  ground  gaps.     The 


drainage  coils  and  their  protective  equipment  are  in- 
stalled outside  of  the  building.  We  have  had  a  few 
disturbances  which  have  blown  drainage  coil  fuses  vio- 
lently, but  no  damage  has  resulted  to  drainage  coils. 

The  fourth  requirement  is  lightning  protection  of  the 
best  possible  character  for  the  telephone  terminal  ap- 
paratus.    The  writer  has  made  an  exhaustive  study  of 

the  problems  involved  in 
this  connection  and  has 
finally  developed  a  type  of 
lightning  arrester  which 
in  its  several  forms  has 
during  the  past  two  years 
rendered  practically  com- 
plete protection  to  tele- 
phone instruments  and 
operators  under  all  condi- 
tions. This  development 
has  been  along  the  lines 
explained  by  the  writer  at 
the  1915  convention  of  the 
American  Institute  of 
Electrical  Engineers  in 
Detroit,  Mich. 

Since  high  voltage  tele- 
phone line  installation 
has  not  been  standardized, 
it  was  necessary  to  adopt 
standards  of  our  own.  The 
different  sizes  of  light- 
ning arresters  were  so 
made  and  insulated  that 
if  full  transmission  line 
voltage  be  impressed  on 
them  from  either  the  line 
to  line  connection  or  a 
line  to  ground  connection, 
no  damage  could  be  done 
to  the  telephone  arrester 
or  the  telephone  equipment.  This  is  a  severe  requirement, 
but  the  position  was  taken  that  a  mistake  in  insulating 
the  telephone  line  for  too  low  voltage  does  not  justify 
under-insulation  on  the  telephone  lightning  arrester. 
The  point  has  been  brought  up  that  it  is  unnecessary  to 
insulate  the  telephone  arresters  for  a  higher  flashover 
voltage  than  is  provided  for  on  the  telephone  line  insu- 
lators. The  writer  believes,  however,  that  the  arrester 
should  be  safe  and  should  function  properly  regardless 
of  the  performance  of  the  rest  of  the  line.  This  re- 
quires that  auxiliary  protection  be  put  outside  the 
building  entrance  and  that  all  telephone  lines  from  this 
entrance  to  the  top  of  the  arrester  be  insulated  for  the 
full  voltage  which  the  auxiliary  gaps  may  allow  to  pass. 

Construction  of  Arresters 

Three  sizes  of  telephone  arresters  have  been  designed 
and  for  convenience  are  designated  as  P-A,  P-B  and 
P-C.  The  essential  features  of  these  designs  are  shown 
in  the  accompanying  illustrations  and  diagrams.  The 
P-A  construction  is  for  use  in  ordinary  telephone  lines 
where  good  protection  is  required.  By  ordinary  lines  is 
meant  lines  which  are  not  subject  to  crosses  with  lines 


FIG.  2 — TELEPHONE  ARRESTER 
FOR  USE  NEAR  2500  -  VOLT 
POWER   LINES 
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haviii}?  voltages  higher  than  2500.  The  P-B  arrester  is 
designed  for  use  on  telephone  lines  which  are  liable  to 
be  crossed  with  power  lines  having  voltages  up  to  35,000 
volts.  The  P-C  arrester  is  designed  for  use  on  tele- 
phone lines  which  may  be  crossed  with  lines  of  any 
voltage  higher  than  35,000,  the  limit  of  the  arrester 
being  the  limit  of  the  transmission  voltage;  that  is, 
the  arrester  is  designed  and  will  properly  function  on 
100.000  and  150,000-volt  lines.  Any  of  the  arresters 
will  give  good  protection  to  the  telephone  in  cases  of 
ordinary  lightning  trouble. 

The  P-A  arrester  consists  of  vacuum  gaps  connected 
as  shown  in  Figs.  1  and  2,  with  fuses  between  the 
vacuum  gaps  and  the  incoming  telephone  lines.  These 
fuses  should  not  have  a  rating  of  over  7  amp.  or  less 
than  5  amp.  This  arrester  was  designed  primarily  for 
junctions  of  overhead  lines  with  telephone  cables. 
In  this  case  it  is  necessary  to  hold  the  voltage  from  line 
to  ground  low  as  well  as  to  hold  the  voltage  from  line 
to  line  low.  Where  a  telephone  cable  is  not  connected 
but  protection  is  desired  for  an  instrument  at  the  ter- 
minus of  the  overhead  line,  a  slightly  modified  form  of 
the  P-A  arrester  is  satisfactory.  This  arrester  differs 
in  the  respect  that  it  has  air  spark  gaps  from  each 
line  to  ground  instead  of  vacuum  gaps.  These  air  gaps 
will  not  hold  the  voltage  from  line  to  ground  at  as  low 
a  value  as  will  the  vacuum  gaps,  but  will  hold  it  suffi- 
ciently low  to  give  satisfactory  protection  to  a  telephone 
instrument  under  the  conditions  mentioned  here. 

The  P-B  arrester  shown  in  Figs.  3  and  5  is  designed 
for  very  much  higher  voltage  lines  and  for  this  reason 
is  larger  and  has  the  ground  gaps  adjustable.  This  ad- 
justment is  provided  so  that  for  any  line  the  ground 
gaps  can  be  set  for  the  conditions  of  that  line,  in  every 
case  being  set  low  enough  so  that  the  arrester  will  dis- 
charge in  case  of  any"  disturbance,  but  will  not  be  sub- 
ject to  continuous  discharges  in  regular  operation. 

Ground  Gaps  and  Line-to-Line  Gaps 

Any  telephone  line  paralleling  a  high  voltage  power 
line  will  have  a  voltage  induced  between  the  telephone 
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FIG.    3 — TELEPHONE    CONNECTIONS    FOR    CIRCUITS    NEAR    POWER 
LINES   UP  TO   35,000  VOLTS 

line  and  ground.  The  ground  gaps  should  therefore  be 
adjusted  in  proportion  to  this  voltage.  The  probable 
setting  of  these  ground  gaps  should  be  between  1/64  and 
1/16  in.  The  protection  to  the  telephone  instrument  is 
provided  by  a  vacuum  gap  connected  from  line  to  line. 
This  vacuum  gap  is  paralleled  by  a^very  small  air  gap 
which  comes  into  play  only  in  case  the  vacuum  gap  has 
been  destroyed  by  a  small  but  continuous  discharge.  If 
it  is  found  at  any  time  that  the  compound  has  melted 
from  the  bottom  of  the  vacuum  gap,  this  unit  must  be 
replaced,  as  the  vacuum  is  destroyed  when  the  compound 
is  melted,  and  the  discharge  voltage  of  the  gap  changes 


from  approximately  350  to  several  hundred  volts  higher. 
The  writer  has  found  that  vacuum  gaps  are  damaged 
very  seldom,  but  it  was  thought  advisable  to  provide  the 
auxiliary  gaps  as  an  added  protection,  as  the  vacuum 
gaps  will  sometimes  go  down.  The  air  gap  from  line  to 
line  is  set  0.004  in.  and  should  not  be  changed. 

In   the  P-B  arrester  all  of  the  protective  gaps  are 
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FIG.     4 — TELEPHONE    CONNECTIONS    FOR    CIRCUITS     NEAR    VERY 
HIGH    VOLTAGE    LINES 

themselves  protected  by  12-in.  expulsion  fuses  connected 
between  these  gaps  and  the  line.  These  fuses  should 
have  a  capacity  of  between  5  and  7  amp.  The  fuses  and 
gaps  are  mounted  on  a  hinged  base  so  that  the  working 
parts  of  the  arrester  can  be  disconnected  from  the  line 
when  it  is  necessary  to  replace  the  fuses  or  to  adjust 
the  gaps.  It  is  recommended  that  this  switch  be  pulled 
when  it  is  necessary  to  work  on  the  arrester. 


FIG.   5- 


-TELEPHONE   ARRESTER  FOR   USE   NEAR   POWER   LINES  OF 
VOLTAGES    UP   TO   35,000 


The  insulation  between  the  various  parts  of  the  ar- 
rester is  sufficient  to  stand. a  continuous  application  of 
25,000  volts  and  for  lines  up  to  this  voltage  no  auxiliary 
gaps  are  necessary.  When  the  arrester  is  used  on  lines 
having  voltage  higher  than  this,  that  is,  between  25,000 
and  35,000  volts,  auxiliary  horns  are  necessary  and 
should  be  placed  outside  the  building  and  connected  from 
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line  to  ground.  The  setting  of  these  auxiliary  horn 
gaps  should  be  0.25  in. 

The  wiring  from  the  building  entrance  to  the  top  of 
the  arrester  should  be  insulated  so  that  a  flashover  can- 
not occur  from  line  to  line  or  from  line  to  ground  in 
case  of  a  cross  between  the  telephone  line  and  the  power 
line.  That  is,  in  case  the  telephone  line  parallels  a  25,- 
000-volt  power  line,  the  wiring  from  the  cut-in  to  the 
arrester  should  be  safe  for  25,000  volts  when  applied 
from  line  to  line  or  from  line  to  ground. 

A  telephone  transformer,  which  is  insulated  for  25,- 
000  volts  from  primary  to  secondary,  should  be  used 
between  the  telephone  instrument  and  the  incoming 
line  on  all  telephone  lines  which  are  subject  to  crosses 
with  power  lines  of  6,600  volts  or  over.  It  is  not  recom- 
mended that  any  high  voltage  line  be  operated  without 
this  transformer  in  service,  on  account  of  the  danger  to 
the  person  using  the  telephone.  Such  telephone  lines 
are  liable  to  become  exceedingly  dangerous  at  any  time 
and  the  protection  of  this  transformer  is  desirable  at 
all  times.  The  P-B  arrester  should  be  placed  between 
the  telephone  transformer  and  the  incoming  line  to  pre- 
vent damage  to  tht  transformer  windings  due  to  ex- 
cessive voltage  from  line  to  line. 

Features  of  High  Voltage  Arrester 

The  P-C  arrester  shown  in  Figs.  4,  6  and  7  is  de- 
signed to  protect  telephone  lines  which  parallel  power 
lines  of  35,000  volts  or  higher.  That  is,  the  arrester 
must  afford  protection  to  the  station  telephone  appara- 
tus if  the  telephone  line  becomes  crossed  with  a  power 
line  operating  at  110,000  volts,  or  at  a  higher  voltage. 
This  arrester  is  similar  in  principle  to  the  P-B  design, 
but  has  higher  insulation  and  larger  fuses.  Also  choke 
coils  are  provided  on  the  telephone  side  of  the  discharge 
gaps.  The  construction  is  larger  and  much  more  rugged 
on   account   of  the  more  severe  conditions   which  are 
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FIG.  6 — CONSTRUCTION  OF  TELEPHONE  ARRESTER  FOR  USE  NEAR 
VERY   HIGH   VOLTAGE   POWER   LINES 

likely  to  be  imposed  on  the  arrester.  The  fuses  are 
mounted  on  a  hinged  frame  and  are  of  the  expulsion 
type,  24  in.  long.  The  size  of  the  fuse  wire  required  is 
7  or  5  amp.  The  ground  gaps  on  this  arrester  are  ad- 
justable and  should  be  set  so  that  they  do  not  discharge 
except  in  case  of  disturbance  on  the  line.  The  setting 
of  the  gap  will  vary  from  1/16  to  ^A  in.,  depending  on 


FIG.  7 — TELEPHONE  ARRESTER  FOR  USE  IN 
NEIGHBORHOOD  OF  VERY  HIGH  VOLTAGES 


the  voltage  from  the  telephone  line  to  ground.  The  set- 
ting of  the  ground  gap  does  not  determine  the  protec- 
tion afforded  the  telephone  instrument.  These  ground 
gaps  must  be  set  low  enough  to  protect  the  high  voltage 

winding  of  the 
telephone  trans- 
former. It  is 
really  not  of 
great  import- 
ance that  these 
gaps  be  set  low, 
but  it  is  import- 
ant that  both 
ground  gaps  be 
set  the  same. 
The  protection 
to  the  telephone 
instrument  is 
given  by  the  vac- 
uum gap  and  the 
0.004  in.  air  gap, 
both  of  which 
are  connected 
from  line  to  line. 
It  is  essential 
that  this  ar- 
rester be  itself 
protected  by  aux- 
iliary  ground 
gaps  placed  just 
outside  of  the 
building  cut-in, 
and  these  gaps 
should  be  set  at 
approximately  %  in.  The  gaps  will  afford  protection  to 
the  inside  wiring  up  to  the  arrester  and  to  the  top  of  the 
arrester  itself  in  case  of  a  cross  between  the  telephone 
line  and  the  power  line.  The  wiring  from  the  building 
entrance  to  the  top  of  the  arrester  should  be  mounted 
on  insulators  which  will  not  flashover  at  less  than  45,000 
volts.  The  wiring  from  the  bottom  of  the  arrester  to 
the  telephone  transformer  should  be  safe  for  20,000 
volts.  From  the  telephone  transformer  to  the  telephone 
instrument  ordinary  telephone  wire  may  be  used.  The 
frame  of  the  telephone  transformer  should  be  solidly 
grounded  in  all  cases. 

The  setting  of  the  line  to  ground  gaps  for  the  P-B 
arresters  are  made  1/32  in.,  when  the  arresters  are  used 
on  11,000  and  22,000-volt  lines.  The  setting  of  the  line 
to  ground  gaps  on  the  P-C  arrester  is  0.2  in.  when  used 
on  110,000-volt  lines.  The  settings  of  the  line  to  line 
gaps  on  all  of  the  arresters  of  this  line  are  0.004  in. 
The  discharge  voltage  of  the  gaps  at  these  settings  is 
approximately  700  volts  for  tlie  0.004  in.,  3000  volts  for 
the  1/32  in.  and  10,000  volts  for  the  0.2  in.  The  vacuum 
gaps  discharge  at  approximately  350  volts. 

INSTALLATION  AND  INSPECTION  OF  ARRESTERS 

The  main  points  to  be  noted  in  installation  and  in- 
spection are  as  follows:  Horn  Gaps:  The  horn  gaps 
outside  the  building  should  be  of  heavy  material,  that 
is,  not  smaller  than  0.25  in.,  and  these  horns  should  be 
so  located  that  a  continuous  heavy  arc  on  them  will  do 
no  damage.     The  settings  should  be  correct. 

High  Voltage  Wiring:  The  telephone  wiring  from 
the  horn  gaps  to  the  telephone  arrester  should  be  as 
recommended  for  each  arrester. 

Telephone  Arrester:  The  arrester  should  be  mounted 
in  a  clean  dry  place  and  should  be  located  so  that  the 
violent  blowing  of  the  expulsion  fuses  cannot  damage 
anything.  The  setting  of  all  gaps  should  be  checked  and 
the  condition  of  the  vacuum  gaps  noted.  If  the  vacuum 
gap  has  been  damaged  from  heat,  the  sealing  compound 
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will  have  been  melted  and  will  have  run  over  the  small 
porcelain  insulator  in  the  bottom  of  the  gap  and  per- 
haps down  the  stem.  This  is  the  first  indication  of 
trouble  on  the  vacuum  gaps.  The  condition  of  all  air 
gaps  should  be  noted,  paying  special  attention  to  any 
burning  of  these  gaps  or  any  dirt  between  them.  The 
fuse  wire  should  not  be  larger  than  7  amp.,  or  smaller 
than  5  amp.  The  bases  should  be  examined  to  see  if 
they  have  become  charred  by  excessive  discharges. 

Groioid  Wire:  The  ground  wire  should  not  be  less 
than  No.  8,  preferably  No.  6,  copper  wire  and  should 
connect  to  the  ground  post  of  the  arrester  and  to  the 
frame  of  the  telephone  transformer.  The  ground  itself 
should  be  made  of  not  less  than  two  pipes  0.75  in.  in 
diameter  and  6  ft.  long.  The  pipes  should  be  spaced  6 
ft.  apart  if  practicable. 

Operating  Results 

Trouble  has  been  predicted  from  setting  the  cylinder 
gaps  between  lines  as  low  as  0.004  in.,  due  to  the  gaps 
burning  together  during  severe  discharges.  The  writer 
has  found,  however,  that  when  these  gaps  are  protected 
by  5  amp.  fuses  they  do  not  burn  together.  Very  little 
trouble  has  been  experienced  from  dust  settling  in  the 
gaps,  although  it  is  necessary  to  clean  them  at  times. 

The  5  amp.  fuse  has  been  found  to  be  very  satisfac- 
tory. It  is  so  large  that  it  does  not  blow  except  in 
cases  of  extreme  trouble;  on  most  of  the  Georgia  Rail- 
way &  Power  Company's  lines  these  fuses  blow  only  a 
few  times  during  the  year.  On  the  other  hand,  the 
fuses  are  small  enough  to  properly  protect  the  arrester 
even  if  blown  several  hundred  times.  Some  of  the  first 
arresters  gave  trouble  due  to  leakage  across  the  surface 
if  exposed  to  dust  and  moisture  for  a  long  time.  This 
trouble  has  been  slight,  however.  Another  trouble  has 
been  that  a  very  slight  continuous  discharge  through  the 
vacuum  gap  will  in  time  burn  out  the  vacuum  gap,  al- 
lowing the  voltage  across  the  telephone  terminals  to  rise 
to  the  discharge  value  of  the  auxiliary  gap,  which  is  ap- 
proximately 700  volts.  Following  this  the  telephone  bell 
magnets,  induction  coils  and  hook  switches  have  been 
damaged.  Two  years  of  service  with  fifty  or  more  of 
these  arresters  installed  on  high  voltage  lines  has  shown 
that  this  trouble  is  far  from  serious,  since  not  more 
than  ten  or  twelve  vacuum  gaps  have  been  destroyed 
each  year.  On  the  other  hand  not  a  single  telephone 
transformer  has  burned  out,  a  single  operator  been 
hurt,  or  any  extensive  damage  done  to  the  telephone  in- 
struments, although  the  telephones  have  been  used  at 
the  time  of  direct  strokes  of  lightning  and  in  two  cases 
when  a  22,000-volt  line  fell  on  the  telephone,  line. 

The  tests  made  by  the  writer  on  the  arrester  have 
included  the  impressing  of  full  110,000  volts  from  the 
power  line.  This  test  did  not  damage  the  arrester  or 
the  telephone  instrument  and  shows  that  the  protection 
would  be  complete  in  case  of  a  cross  between  the  tele- 
phone line  and  the  110,000-volt  line.  Previous  to  the 
installation  of  these  arresters,  damage  amounting  to 
more  than  $1,000  was  done  to  telephones  and  instru- 
ments in  one  year  of  service.  With  the  complete  tele- 
phone equipment  installed  as  outlined  on  the  system  of 
the  Georgia  Railway  &  Power  Company  it  has  been 
found  perfectly  safe  to  continue  the  high  voltage  tele- 
phone communication  through  underground  cables  to 
an  office  telephone  or  to  a  telephone  switchboard.  The 
load  dispatcher,  through  his  telephone  board,  can  com- 
municate directly  with  all  of  the  water-power  stations 
and  substations,  although  he  is  located  in  Atlanta  and 
his  board  is  connected  to  the  high  voftage  lines  through 
approximately  three  miles  of  standard  underground 
telephone  cable.  No  trouble  on  this  cable  of  any  kind 
has  been  experienced  due  to  high  voltage  since  the  in- 
stallation of  the  protection. 


PERFORMANCE  OF  BOILERS 

OPERATING  AT  OVER  RATING 

Results  of  Tests  for  Twenty-two  Installations  Using 

Different  Grades  of  Coal  with  Underfeed  Stokers 

Under   Different  Operating   Conditions 

The  data  presented  in  the  accompanying  table  shows 
the  test  performance  of  various  types  of  boilers  oper- 
ated by  twenty-two  different  companies  and  equipped 
with  Taylor  underfeed  stokers  burning  different  grades 
of  fuel.  The  range  of  boiler  rating  is  from  130  hp.  to 
2365  hp.  Since  the  conditions  under  which  the  tests 
were  made  were  different  in  many  respects,  the  data 
does  not  indicate  the  superiority  of  one  boiler  over 
another,  but  merely  affords  an  opportunity  of  studying 
what  results  could  be  obtained  under  similar  condi- 
tions. It  also  serves  to  indicate  that  10  sq.  ft.  of  heat- 
ing surface  is  no  longer  required  to  develop  a  boiler 
horsepower  even  when  retaining  the  same  definition 
of  boiler  horsepower  that  has  been  in  existence  for  a 
long  time.  Inspection  of  the  data  will  reveal  the 
fact  that  equivalent  evaporations  as  high  as  9.26  lb., 
per  square  foot  of  heating  surface  have  been  obtained, 
and  rates  of  6,  7  and  8  are  not  unusual.  While  the 
higher  rates,  in  general,  have  been  attended  by  de- 
creased efficiency,  the  combined  furnace  and  boiler 
efficiency  did  not  drop  much  below  70  per  cent  even  for 
the  highest  evaporative  rate.  It  may  be  pointed  out 
that  the  manufacturers'  ratings  were  exceeded  in  prac- 
tically every  case. 

The  data  show  no  indications  of  any  attempts  to 
reduce  flue-gas  temperature,  most  of  the  readings  be- 
ing between  500  and  600  deg.  Fahr.  In  a  few  in- 
stances the  temperatures  were  less  than  500  deg.,  but 
usually  these  occurred  when  the  evaporation  rates 
were  low  or  when  air  leaks  existed  in  the  breeching. 
In  most  of  the  tests,  the  draft  over  the  fire  was  kept 
very  low,  usually  much  less  than  1/10  in.,  the  neces- 
sary difference  in  pressure  between  the  upper  and 
lower  surfaces  of  the  fuel  bed  being  maintained  by 
relatively  high  pressures  in  the  tuyere  box.  In  gen- 
eral, the  tuyere-box  pressures  were  about  3  in.  Some 
relatively  high  fuel  consumptions  per  square  foot  of 
grate  surface  were  obtained,  the  highest  rate  being 
78  lb.,  occurring  with  an  evaporation  of  8.68  lb.  The 
highest  evaporation  per  pound  of  coal  fired  was  10.68 
lb.,  this  performance  being  obtained  at  two  evapora- 
tion rates — 6.15  lb.  and  3.59  lb. 

While  the  figures  indicating  the  percentage  of  com- 
bustible in  the  refuse  may  appear  high,  it  can  be  seen 
by  multiplying  them  by  the  percentage  of  refuse  from 
combustion  that  the  maximum  amount  passing  into 
the  ash  pit  is  only  about  6  per  cent  of  the  total  amount 
of  coal  fired,  with  the  average  much  less.  Although 
it  would  be  expected  that  the  percentage  would  have 
a  tendency  to  increase  when  the  evaporation  rate  was 
greatly  increased,  due  to  incomplete  combustion,  the 
performance  data  do  not,  in  general,  show  any  such 
tendency.  According  to  tests  at  one  of  the  New  York 
Edison  Company's  stations,  9.4  to  12.3  per  cent  of 
the  heat  available  from  coal  is  lost  through  flue  gases, 
0.7  to  3  per  cent  is  wasted  by  incomplete  combustion, 
6.8  to  15.1  per  cent  by  radiation,  and  only  0.2  to  0.3 
per  cent  by  evaporation  of  moisture  in  coal.  In  one  of 
the  Detroit  Edison  Company's  stations,  on  the  other 
hand,  the  radiation  is  only  2.43  to  3.54  per  cent,  while 
the  other  losses  are  about  the  same  as  in  New  York, 
10  to  13.48  per  cent  escaping  through  flue  gases,  and 
1.8  to  3.58  per  cent  being  lost  by  incomplete  combus- 
tion. In  the  Chicago  and  Detroit  plants  the  average 
equivalent  steam  consumption  required  to  operate  the 
stokers  and  blowers  was  about  3  per  cent. 
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Central  Stations  Prospering  in  1916 

Gross  Earnings  During  the  First  Half  of  the  Year  Amount  to  $203,500,000,  a  Gain  of 

$27,200,000  or  15.6  Per  Cent 


BASED  on  the  earnings  for  the  first  half  of  the 
furrent  year,  IDIG  should  be  a  very  prosperous 
year  for  the  electric  light  and  power  industry. 
According  to  a  compilation  made  by  the  Electrical 
World  from  reports  received  from  over  60  per  cent 
of  the  industry,  the  earnings  from  the  sale  of  energy 
during  the  first  six  months  of  1916  amounted  to 
$203,500,000,  as  compared  with  $176,300,000  for  the 
first  half  of  1915.  The  increase  was  15.6  per  cent. 
Output  for  the  first  half  of  1916  over  the  first  half  of 

T.\BLE  I— CENTR.\L-STATION  RETURNS  FOR  TWELVE-MONTH  PERIOD 


Income  from  the  Sale  op 

Energy 

K\v.- 

Hr.   Ol'TPUT 

Percent- 
age of 

Industry 

Repre- 

Per 

Per 

sented 

1915 

1914 

Cent 
In- 

1915 

1914 

Cent 
In- 
crease 

crease 

July 

64 

18,488,793 

17,200,827 

7.5 

971,699,054 

880,768,487 

10.4 

August . . 

64 

17,342,796 

16,024,893 

8.2 

951,752,053 

853,381,696 

11.3 

Sept 

65 

18,547,170 

17,074,927 

8.6 

1,003,606,094 

871,573,412 

15.1 

Oct 

65 

20,112,813 

18,329,490 

9.8 

1,087,786,658 

949,288,459    14.7 

Nov 

65 

21,899,048 

19,720,232 

11.6 

1,150,669,073 

948,704,941!  21.3 

Dec 

64 

23,418,774 

20,962,264 

11.8 

1,230,655,404 

1,004,108,399    22.5 

1916 

1915 

1916 

1915         i 

Jan 

65 

25,286,336 

22,352,721 

13.2 

1,200,672,452 

984,205,683;  22.0 

Feb 

65 

22,133,485 

19,175,537 

15.3 

1,121,452,738 

869,537,1321  29.1 

March.. . 

65 

22,027,627 

18,722,742 

17.8 

1,212,363,217 

969,888,339    25.2 

April 

64 

21,206,946 

18,375,014 

15.5 

1,137,602,995 

920,464,917    23  1 

May.  . . . 

63 

20,230,748 

17,456,496 

15.9 

1,164,418,499 

939,520,766    24.7 

June. .    . 

63 

19,774,417 

17,116,375 

15.6 

1,144,292,607 

945,309,104    21.2 

1915  increased  24  per  cent,  being  10,875,000,000  kw.- 
hr.  as  compared  with  8,775,000,000  kw.-hr.  for  the  first 
half  of  1915. 

Returns  for  the  month  of  June  were  particularly 
good,  although  it  is  not  readily  apparent.  The  percent- 
ages of  growth  are  smaller,  not  because  June,  1916, 
figures   are  less   than   normal,   but  because   the  June, 


1915,  figures  were  in  comparison  with  the  figures  for 
previous  months  relatively  greater  than  they  would  be 
under  normal  conditions.  In  fact,  the  June,  1915,  output 
was  greater  than  any  previous  month  since  January, 
1915. 

One   thing   in   particular  will   be  noticed   in   looking 
over  the  June  figures  in  the  accompanying  tables  and 

TABLE  III— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  L'NITED   STATES— CITIES  GROUPED   BY   SIZE 


INCOME: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 

OUTPUT: 
Group  1 
Gro\;p  2 
Group  3 
Group  4 
Group  5 


Sept.     Oct.     Nov.     Dec.     Jan.     Feb.     Mch.    April     May     June 


7.3 
10.0 
15.4 

9.0 
11.9 


8.7 
11.4 
23.4 

8.7 


12.2 

10.7 

18.9 

21.4 

24.0 

27.3 

11.3 

13.4 

19.3 

1.7 

9.8 
12.8 
18  0 
11.9 
13.0 


17.0 
29.0 
36.0 
18.0 
13.4 


10.2 
13.8 
19.8 
13.6 
13.0 


19.0 
31.5 
33.0 
16.3 
9.7 


10.7 
21.3 
18.3 
13.1 
7.2 


19.0 
28  0 
33.2 
22.6 
8.5 


14.1 
20.0 
20.7 
15.7 
18.5 


25.4 
40.6 
39.6 
29.7 
22.4 


16.0 
18.5 
28.1 
17.3 
26.5 


13.9 
17.0 
24.7 
17.4 
16.1 


22.0 
28.1 
39.0 
18.2 
29.9 


20.0 
25.5 
37.7 
22.7 
32.0 


14.4 
17.9 
26.2 
16.0 
26.7 


21.3 
18.4 
40.0 
23.3 
33.2 


14.7 
19.1 
21.9 
11.2 
14.6 


18,8 
18.1 
33.3 
20.9 
16.6 


TABLE  IV— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  NEW  ENGLAND  STATES— CITIES  GROUPED 
ACCORDING  TO  SIZE 


INCOME: 
Group  1 
Group  2 
Group  3 
Group  4 
Gro\ip  5 

OUTPUT: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 


Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mch. 

April 

May 

10.6 

12.7 

13.8 

14.8 

16.5 

18.0 

21.5 

16.0 

17.0 

10.3 

12.6 

12.7 

16.1 

15.4 

19.9 

19  0 

21.2 

19.5 

14.7 

17.3 

15.5 

22.8 

22.1 

29.7 

38.7 

15.5 

24.0 

10.0 

8.8 

9.0 

9.6 

11.3 

15.1 

18.1 

13.2 

13.5 

5.8 

8.3 

13.7 

23.5 

20.6 

26.3 

54.5 

27.6 

28.0 

19.2 

20.8 

28.7 

26.2 

29.0 

38.5 

30.9 

25.0 

28.2 

21.7 

18.3 

30.0 

26.5 

26.0 

36.8 

27.8 

31.4 

33.2 

14.4 

8.7 

23.0 

22.5 

39.5 

41.6 

49.0 

38.1 

43.0 

9.0 

20.6 

20.1 

18.5 

15.0 

23.0 

17.4 

36.1 

30.0 

8.5 

1.8 

51.0 

14.5 

22.6 

25.6 

58.7 

71.8 

55.0 

June 


16.4 
23.2 
18.2 
6.2 
19.3 


30.0 
31.2 
15.0 
25.3 
27.6 


TABLE  II— CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWEL\Ti;-MONTH  PERIOD 


Month 

New  England  States 

h 

l-H    g 

Atlantic  States 

h 

>-<  a 

Central  States 
(Illinois  Excluded) 

"si 

Pacific  and  Mountain  States 

_^ 

^ 

_^ 

_^ 

■fi« 

r^ 

ii% 

■^^ 

srfs 

ri« 

it 

1915 

1914 

Q  a 

g  >> 

19f5 

1914 

s  >> 

1915 

1914 

O  £ 

sb 

1915 

1914 

D  £ 

CL| 

fSJ 

PL, 

^^ 

Ph 

P-|i-i 

Ah 

(^►2 

'June 

60 

2,050,896 

1,758,561 

16.8 

67 

8,001,052 

6,860,849 

16.7 

55 

5,816,298 

4,966,654 

17.0 

87 

3,786,435 

3,428,011 

10.5 

July 

66 

2,020,513 

1,835,968 

10.2 

68 

6,710,217 

6,519,442 

2.9 

66 

4,801,699 

4,211,641 

13.9 

88 

3,639,168 

3,317.713 

6.8 

August 

63 

2,057,635 

1,855,140 

11.0 

68 

6,853,118 

6,511,307 

5.3 

66 

4,749.082 

4,231,322 

12.2 

88 

3,645,454 

3,288.729 

7.8 

fH 

September. 

66 

2,162,064 

1,949,663 

11.0 

68 

7,288,842 

6,904,245 

5.5 

67 

5,285,358 

4,691,751 

12.6 

88 

3,664,215 

3.387,717 

8.2 

?5 

October... 

66 

2,327,214 

2,073,059 

12.3 

68 

8,096,982 

7,560,808 

V.2 

67 

5,820,653 

5,153,314 

13.0 

88 

3,798,012 

3,477.051 

9.3 

November. 

66 

2,472,539 

2,188,049 

13.0 

67 

8,894,805 

8,158.589 

9,0 

6V 

6,342,582 

5,554,226 

14.2 

88 

4,069,995 

3,703,124 

10.0 

December . 

66 

2,817,657 

2,448,813 

16.0 

67 

9,335,396 

8,529,866 

9.4 

67 

6,983,909 

6,063,349 

16.1 

88 

4,150,045 

3,773,810 

10.0 

1916 

1915 

1916 

1915 

1916 

1915 

1916 

1916 

January... 

66 

2,819,144 

2,432,177 

15.0 

67 

9,589,347 

8,664,488 

12.0 

57 

7,834,831 

6,717,799 

16.6 

88 

4,182,114 

3,823.156 

9.4 

February.. 

66 

2,599,760 

2,185,967 

18.8 

67 

8,978,797 

7,854,345 

14.3 

67 

6,660,062 

5,568,337 

19.7 

88 

3,761,364 

3,443.182 

9.3 

March. . . . 

66 

2,595,777 

2,122,177 

22.0 

67 

8,998,962 

7,660,667 

17.5 

67 

6,470,612 

5,394,250 

20.1 

88 

3,787,925 

3,386,286 

11.9 

April 

64 

2,221,544 

1,898,749 

17.0 

67 

8,794,056 

7,596,567 

15.8 

66 

6,289,092 

5,292,974 

19.0 

88 

3,825,701 

3,520,381 

8.8 

^May 

63 

2,098,629 

1,783,905 

17.7 

66 

8,226,231 

7,131,063 

16.4 

66 

5,985,800 

5,032,427 

19.0 

88 

3,864,052 

3,461,690 

11.7 

H 

fJune 

60 

79,762,083 

62,235,683 

28.2 

67 

395,486,337 

326,434,627 

21.0 

55 

342,622,351 

282,157,287 

21.9 

87 

318,070,497 

268,596,102 

18.5 

t) 

July 

66 

71,025,184 

60,755,381 

17.0 

68 

320,371,761 

293,909,832 

9.0 

66 

264,498,989 

232,541,585 

13.9 

88 

274,488.634 

258,476,004 

6.3 

Oh 
H 

o 

August  — 

63 

71,954,506 

60,870,433 

18.5 

68 

329,947,721 

302,960,234 

8.9 

56 

272,508,518 

240,423,753 

13.4 

88 

276,631.651 

248,463,980 

11.3 

September. 

66 

74,835,203 

63,716,224 

17.3 

68 

358,765,971 

319,549,780 

12.3 

67 

286,893,057 

247,046,941 

16.1 

88 

279.133,989 

237,795,633 

17.5 

October . . . 

66 

82,568,951 

69,882,867 

18.3 

68 

400,616,741 

353,686,472 

13.3 

67 

305,962,017 

268,972,416 

13.7 

88 

292.885,613 

251,095.366 

16.8 

November. 

66 

87,193,883 

69,359,620 

25.8 

67 

420,684,253 

356,161,259 

18.5 

67 

333,528,906 

269,870,536 

23.7 

88 

301.772,412 

248,913,893 

21.0 

, 

December. 

66 

99,744,195 

80,446,521 

24.1 

«7 

447,158,466 

373,213,316 

20.0 

67 

363,859,444 

293,266,707 

24.1 

88 

311,034,100 

249,996.678 

24.6 

« 

1916 

1915 

1916 

1915 

1916 

1915 

1916 

1916 

w 

January . . . 

66 

97,072,794 

77,029,974 

26.2 

67 

431,201,564 

356,809,437 

20.8 

57 

362,121,067 

284,407,361 

27.6 

88 

301.646,060 

258.982,414 

16.6 

February.. 

66 

92,855,679 

68,982,535 

34.8 

67 

411,715.612 

.320.924.478 

28.1 

67 

339,326,360 

252,816,291 

34.1 

88 

268,653,664 

220,662,826 

22.1 

^ 

March .... 

66 

97,321,924 

74,958,898 

29.9 

67 

439,660.902 

349.347,454 

26.0 

67 

360,872,072 

282,179,673 

28.0 

88 

304,327,753 

255,450,143 

19.3 

April 

64 

84,769,660 

64,816,830 

30.8 

67 

403,223,021 

326,574,302 

23.4 

56 

344,866,176 

273,367,413 

26.4 

88 

302,386,347 

253,778,348 

19.2 

^ 

iMay 

63 

84,578,623 

64,213.497 

31.6 

66 

409,529,049 

335.858,864 

22.0 

66 

340,384,799 

271.415,786 

26.3 

88 

328.085,119 

266,506,583 

23.1 

September  9,  1916 
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that  is  the  uniformity  of  percentage  increase  in  income 
according  to  the  size  of  the  communities  served.  The 
income  of  companies  operating  in  communities  of  the 

TABLE  V— PERCENTAGE  RATE  OV  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  ATLANTIC  STATES— CITIES  GROUPED  BY  SIZE 


INCOME: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 

OUTPUT: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 


Sept.     Oct.     Nov.     Dec.     Jan.      Feb.     Mch.     April     May     June 


4.4 
II. 0 

8.9 
10.0 
14.3 


11.6 
16.3 
10.4 
12.5 
13.8 


().2 
11.9 
11.0 

9.8 
10.9 


12.1 
16.8 
15.8 
14.8 
2,8* 


7.6 
15  0 
10.0 
14  4 
14.6 


16  0 
26.6 
22.1 
22.0 
18.6 


8.3 
14.0 
13.1 
15  3 
12.2 


20.1 
25.5 
16.6 
18.9 
20.6 


11.1 
18.2 
11.9 
17.4 
16.0 


21.1 
26.4 
20.1 
15  6 
1.5 


13.7 
18.4 
14.6 
19.4 

15.8 


30.8 
33.4 
22.0 
21.8 
24.0 


16.7 
21.2 
20.5 
17.9 

12.2 


29.2 
25.6 
16.0 
20.9 
13.1 


15.1 
18.5 
15.3 
19.5 
15.6 


26.1 
35.6 
13.7 
19  0 


14.5 
21.7 
17.7 
14.0 
13.0 


25.5 
11.3 
18.0 
12.6 
35.0 


16  4 
23.3 
12  0 
15  4 
15.2 


13.1 
33.0 
13.2 
19.7 
11.1 


•Decrease 

same  size  on  the  average  had  increased  practically  at 
the  same  rate. 

Growth  of  Power  Load. 

Throughout  the  first  half  of  the  current  year  the 
factor  that  stood  out  most  prominently  was  the  re- 
markable growth  in  the  power  load.     The  demand  for 

TABLE  VI— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  CENTRAL  STATES— CITIES  GROUPED  BY  SIZE 


INCOME:  I 

Group  1 12.4 

Group  2 8.6 

Groups 22.0 

Group  4 17  9 

Groups i  13.5 

OUTPUT: 

Group  1 ri  15.2 

Group  2 1  9.0 

Groups '  29.3 

Group  4 29.0 

Group  5 i  48  0 


Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mch. 

April 

May 

12  3 

17.0 

15.8 

14  3 

18.3 

19.3 

18.2 

18.0 

10.2 

10.8 

9.8 

25.5 

20.5 

19.1 

18.0 

18.0 

22.7 

24.0 

25.1 

24.3 

27.0 

23  0 

26.7 

27.2 

16.0 

19.8 

18.3 

9.6 

20.2 

22.9 

22.8 

24.0 

24.7 

9  6 

18.0 

5.7 

11.1 

14.4 

9.4 

21.3 

10.4 

22.0 

21.9 

24.9 

30.3 

25.2 

24.7 

25.0 

14.0 

21.5 

31.0 

28.8 

44.0 

32.3 

23.9 

22.5 

34.2 

43.0 

41.2 

32.5 

44.0 

40.6 

43.5 

41.0 

33.5 

36.7 

18.5 

53.4 

41.0 

31.9 

39.2 

40.5 

3.0 

17.3 

20.6 

13.3 

15.9 

19.1 

10.1 

14.7 

16.4 
18.2 
20.9 
17.9 
12.6 


23.8 
12.3 
31  3 
41.5 
4.0 


power  increased  in  many  instances  to  the  point  where 
companies  were  forced  to  make  extensions  to  their  gen- 
erating equipment  that  were  not  expected  to  be  made 
for  some  time.  As  business  expanded  the  demand  for 
power  grew  greater.  So  great  was  the  power  demand 
in  June  that  the  total  output  of  the  country  was  a 
little  more  than  1  per  cent  less  than  the  previous  high 
month  of  the  year. 
Great  as  the  use  of  power  was  during  the  first  half  of 

TABLE  Ml— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  PACIFIC  AND  MOUNTAIN  STATES— CITIES 
GROUPED  ACCORDING  TO  SIZE 


INCOME: 
Group  1 . 
Group  2 . . 
Group  3 . . 
Group  4 . 
Group  5 . . 


OUTPUT: 
Group  I . 
Group  2 . 
Group  3 . 
Group  4 . 
Group  5 . 


Sept. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

Mch. 

April 

May 

13.9 

7.5 

7.5 

6.0 

11.6 

6.7 

8.5 

3  9 

7.2 

11.5 

14.3 

15.7 

17.3 

t 

t 

18.7 

3.5* 

2.3 

19.7 

21.4 

20  0 

24.6 

19.7 

22.0 

28.1 

40.0 

39.0 

0.3 

0.1 

4.3 

10.8 

3.0 

8.2 

17.5 

11.7 

13.  S 

15.0 

3.1 

13.5 

3.9 

10.5 

17.8 

26.3 

12.0 

18.6 

8.4 

7.1 

9.9 

13.1 

9.1 

13  0 

22.7 

8.0 

12.0 

40.3 

41.3 

61. 0 

56.0 

t 

t 

28.3 

3.6* 

2.2 

49.2 

52.4 

67.0 

67.0 

56.0 

68.8 

39.0 

80  0 

79.0 

4.1 

1.5 

6.2 

10.5 

1.8 

13.8 

18.6 

10.3 

21.8 

21.0 

3.5 

8.3 

1.0 

1.0 

20.1 

30.0 

11.7 
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'Decrease.    tRePults  omitted  owins  to  insufficient  returns. 

the  year  much  more  could  have  been  utilized  had  there 
been  a  suflficient  supply  of  motors.  The  motor  market 
was  simply  swamped  with  orders.  Many  of  the  motors 
ordered  at  this  time  will  not  find  their  way  into  indus- 
trial use  until  late  in  the  current  year.  Consequently 
the  demand  for  power  which  has  been  growing  very 
rapidly  will  continue  to  increase  considerably  for  some 
time. 


One  gratifying  feature  of  this  increased  demand  is 
the  direction  from  which  a  large  part  of  it  came.  Old 
customers  of  central  station  service,  of  course,  showed  a 
larger  consumption  but  the  big  increase  was  from  new 
customers,  customers  who  formerly  had  been  running 
under  their  own  power.  The  flood  of  orders  came  with 
such  a  rush  that  there  was  no  time  to  enlarge  a  private 
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FIGS.   1   TO   4^CENTRAL  STATION   INCOME  AND  OUTPUT  GAIN   BY 
MONTHS   IN    PER    CENT   SECTIONALLY 

plant.      Central   station   service   was   the   quickest   and 
surest  and  it  at  once  became  very  popular. 

There  was  not  the  growth  in  domestic  energy  sales 
in  the  first  half  of  the  year  that  might  be  expected  un- 
der such  conditions  of  national  prosperity.  This  does 
not  mean  that  there  was  a  very  small  growth  for  the 
use  of  domestic  energy  has  increased  considerably.  It 
does  mean,  however,  that  owing  to  the  enormous  advance 
in  the  cost  of  wiring  a  house  a  smaller  number  of  houses 
were  wired  in  the  first  half  of  1916  than  was  expected. 
A  drive  made  in  April  and  known  as  the  "Wire  Your 
Home  Month"  accomplished  considerable  but  it  was  the 
experience  of  many  of  those  engaged  that  the  price  of 
copper  was  a  drawback.  In  fact  many  contractors  and 
central  stations  hesitated  to  push  the  movement  at  the 
prevailing  prices. 

Explanation  of  Tables 

The  accompanying  curves  show  graphically  the  per- 
centages of  growth  contained  in  Tables  I  and  II.  The 
remaining  tables  show  the  percentages  of  increase  both 
for  income  and  output  for  companies  grouped  accord- 
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ing  to  the  size  of  the  community  served.  Group  1 
contains  those  companies  operating  in  cities  having  a 
population  of  over  100,000  inhabitants;  group  2  in 
cities  having  a  population  between  50,000  and  100,000; 
group  3,  between  25,000  and  50,000;  group  4,  between 
10,000  and  25,000,  and  group  5,  between  5,000  and 
10,000. 
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Operation  of  Boilers  with  Balanced  Draft 

Comparisons   of   Test   Results   When    Operating    Hand-Fired  and  Stoker-Fired  Boilers  With 

Natural  and  With  Balanced  Draft 
By  R.  L  Elkin 


IN  the  Aug.  12  issue  of  the  Electrical  World,  an 
aniilysis  of  combustion  conditions  was  presented  when 
operating  boilers  with  nearly  atmospheric  pressure 
in  the  furnace  chamber.  In  that  article  it  was  pointed 
out  that  the  time  during  which  furnace  gases  are  in 
contact  with  the  boiler  is  an  element  which  affects  the 
heat  transfer  from  gas  to  boiler.  A  reduction  of  gas 
velocity  therefore  represents  a  gain  in  heat  absorbing 
capacity  of  a  boiler  that  is  analogous  to  increasing  the 
heating  surface.  In  addition  to  this  very  real  gain  there 
is  a  further  advantage  in  having  lower  air  velocities 
passing  through  the  boiler  in  that  the  effective  heating 
surface  is  increased  because  pockets  and  other  portions 
of  the  actual  surface  not  in  the  direct  line  of  travel  of 
the  gases  are  filled,  whereas  at  higher  velocities  they  are 
hardly  exposed  to  the  high-velocity  gases,  short-circuited 
as  it  were. 

Many  experts  maintain  that  better  results  may 
be  obtained  by  having  the  gases  pass  through  the 
boiler  at  high  velocity  than  can  be  had  at  low  velocity, 
on  the  hypothesis  that  at  low  velocities  a  fringe  of  gas 
remains  in  contact  with  the  boiler  surface  while  the 
major  portion  of  the  gas  passes  through  the  boiler  with- 
out coming  into  actual  contact  with  the  boiler  walls. 
The  result  of  this  happening  would  be,  of  course,  that 
the  outer  fringe  of  gas  gives  up  its  heat  while  the  cen- 
tral portion  retains  its  heat  in  passing  into  the  chim- 
ney, and  in  this  way  not  utilizing  a  large  part  of  it 
in  the  boiler.  The  exponents  of  this  theory  advise  high 
velocities  in  order  that  the  gases  may  mix  better,  at- 
tempting by  varying  the  velocity  of  the  gases  to  obtain 
what  should  be  obtained  by  suitable  boiler  design.  Be 
this  as  it  may,  the  comparatively  slow  movement  of  gas 
made  possible  by  the  system  of  balanced  draft  is  giving 
most  gratifying  results  by  enabling  increased  evapora- 
tion per  pound  of  coal,  permitting  in  many  instances 
the  use  of  a  lower  grade  of  coal  than  could  be  used  other- 
wise, lower  depreciation  and  lower  maintenance  charges, 
while  the  smaller  coal  consumption  effects  reduced  labor 
costs. 

As  exemplifying  the  results  that  are  obtained  without 
and  with  balanced  draft,  Fig.  3  is  interesting.  This 
diagram  shows  the  control  of  air  to  the  furnace  in  a 
large  boiler  plant.  The  upper  diagram  shows  the  steam 
pressure  and  the  position  of  the  flue  damper  when  the 
furnace  was  operated  by  chimney  or  natural  draft  con- 
trolled by  an  automatic  damper  regulator,  which  holds 
the  pressure  within  a  maximum  variation  of  3  lb.,  or 
1.5  lb.  above  and  below  the  mean.  The  lower  diagram 
shows  the  same  boiler  serving  the  same  load,  but  with 
the  air  supply  controlled  by  balanced  draft.  It  will  be 
noticed  that  in  both  cases  the  regulator  was  set  to 
operate  at  135  lb.  pressure.  By  examining  the  upper 
diagram  it  will  be  seen  that  when  the  steam  pressure  is 
above  the  specified  amount,  namely,  135  lb.,  the  damper 
starts  to  close  and  continues  doing  so  until  the  steam 
pressure  comes  down  to  135  lb.  Directly  the  steam 
goes  below  this  amount  the  damper  starts  to  open  and 
continues  doing  so  until  full  open.  So  far  as  the  regu- 
lation of  the  steam  pressure  is  concerned,  this  is  re- 
markably good  regulation — but  it  is  not  at  all  an  eco- 
nomical way  to  operate.  Again  looking  at  this  diagram 
it  will  be  noticed  that  the  space  marked  with  the  light 
shade   lines  between   the   steam  pressure   line   and  the 


dotted  line,  represents  the  position  of  the  damper,  and 
might  be  said  to  represent  a  condition  where  there  is  a 
deficient  amount  of  air  being  supplied  to  the  furnace; 
while  the  space  shown  by  the  shading  above  the  steam 
pressure  line  may  be  said  to  represent  a  condition 
where  there  is  an  excess  of  air  being  admitted  to  the 
fire.  The  average  of  these  deficiencies  and  excesses  gives 
the  rate  of  air  supply  such  as  is  just  suflficient  to  main- 
tain a  uniform  steam  pressure  within  the  prescribed 
limits  for  boiler  load. 

Referring  now  to  the  lower  diagram,  which  was  ob- 
tained from  the  same  boiler  serving  the  same  load,  but 
having  its  supply  of  air  controlled  by  the  system  of 
balanced  draft,  it  will  be  observed  that  the  variation 
of  the  air  below  and  above  the  theoretical  amount  is 
very  small  indeed,  hence  the  loss  in  heating  value  of  the 
coal,  due  either  to  incomplete  combustion  or  excess  air, 
is  largely  eliminated.  Moreover,  the  regulation  of 
steam  pressure  is  equally  good  in  the  two  cases,  there- 
fore the  increased  economy  is  not  obtained  by  sacrific- 
ing regulation.  The  very  much  closer  regulation  of  air, 
made  possible  by  this  method  of  balanced  draft,  is  due 
to  the  damper  being  slightly  above  the  steam  line  as 
the  steam  pressure  is  drooping,  exercising  therefore  a 
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FIG.    1 — PERCENTAGE    OF    CARBON    DIOXIDE    IN    FLUE    GAS    WITH 
NATURAL  AND  WITH   BALANCED   DRAFT 

tendency  to  check  the  downward  movement  of  the  steam. 
When  the  steam  pressure  is  on  the  increase  the  damper 
is  slightly  below  the  steam  line  and  the  rate  of  air 
supply  obtained  is  such  that  there  is  a  tendency  to 
check  the  further  increase  of  steam  pressure.  The 
result  of  this  is  well  brought  out  in  the  lower  diagram, 
namely,  the  very  small  deviation  between  the  amount  of 
air  theoretically  required  and  that  actually  obtained  by 
the  boiler  for  the  rate  of  work  being  done.  These  dia- 
grams bring  out  remarkably  well  the  value  of  using  a 
blower  accurately  controlled  by  the  steam  pressure  and 
a  gas  pressure  damper  regulator  of  the  balanced-draft 
type  controlling  the  boiler  damper.  These  diagrams 
show  that  balanced  draft  does  not  necessarily  mean  that 
the  furnace  pressure  is  balanced  with  the  atmosphere. 
It  does  mean,  however,  that  any  predetermined  pressure 
is  maintained  in  the  furnace  for  all  rates  of  combustion. 
This  pressure  is  determined  by  the  conditions  of  opera- 
tion— hand-fired  or  stokered  boilers,  soft  or  hard  coal, 
etc.  When  this  pressure  is  determined  the  apparatus  is 
set  to  maintain  it  for  all  rates  of  combustion,  in  this 
way  producing  the  maximum  efficiency  at  all  times. 

Having  shown  what  balanced  draft  accomplishes  in 
the  furnace  and  the  flue,  and  the  manner  in  which  it  is 
done,  it  now  remains  to  show  in  what  way  it  affects  the 
cost  of  operation.    The  following  data  from  a  test  on  a 
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nd-fired  boiler  operating  under  the  same  conditions 
load  without  and  with  balanced  draft  are  instructive : 


iBLB  I. — Results  of  Four-Hour  Test  to  Determine  Econqmt 
OF  Natural  and,  Balanced-Draft  Operation 

Natural    Balanced 
Draft  Draft 

lal,    (No.    1    buckwheat)    per  ton $3.25  .... 

lal,    (No.    2   buckwheat)    per  ton $2.75 

luiuls  coal   consumed    during   run 7,250  6,500 

ater  evaporated    from   and   at   212   deg.    Fahr. 

per  square  foot  of  heating  surface  per  hour.  .        3.25  3.25 

ater  evaporated    from   and   at   2.12   deg.    Fahr. 

per  square  foot  of  grate  surface  per  hour.  .  .  .    129.87  129.86 

eight  of  dry  coal  consumed  per  square  foot  of 

grate   surface,    pounds 17.9  15.2 

eight  of  dry   coal   consumed   per   horsepower- 
hour,   pounds 4.53  4.04 

aier 

)tal  weight  of  water  fed  to  boilers,  pounds.  .  .  .    50,164  50,164 

ictor  of  evaporation 1.0474  1.0478 

luivalent  weight  of  water  from  and  at  212  deg. 

Fahr.,    pounds    per    hour 52,542  52,499 

luivalent  weight  of  water  from  and  at  212  deg. 

Fahr.,  pounds  per  hour 13,135  13,125 

;onoinic  Evaporation 

ater  actually  evaporated  per  pound  of  coal  as 

fired,  pounds 6.92  7.71 

luivalent  water   evaporation   from  and   at   212 

deg.  Fahr.  per  pound  dry  coal,  pounds'. 7.62  8.54 

imynercial  Results 

>rsepower   developed 381  380 

lilder's  rated  horsepower 400  400 

!r  cent  of   builder's   rating   developed 93.25  95 

ist   to   develop   1000   hp.-hr $7.37  $5.56 

T   cent    saving    accomplished    by    use    of    bal- 
anced draft  over  natural  draft 24.5 


An  economizer  was  used  in  connection  with  this  in- 
allation.  In  both  cases  the  temperature  of  the  water 
tering  the  economizer  was  the  same,  but  the  water 
ter  passing  through  the  economizer  was  19  deg.  Fahr. 
itter  with  balanced  draft.  Moreover,  the  degree  of 
perheat  was  8  deg.  Fahr.  more,  all  steam  generated 
ing  superheated.  This  test  was  made  under  identical 
nditions  as  to  load,  horsepower,  etc.,  showing  that 
e  initial  temperature  of  fires  with  balanced  draft  was 
nsiderably  higher,  due  to  more  perfect  combustion. 
lis  test  was  made  on  two  water  tube  hand-fired  boilers, 
id  the  duration  of  the  test  was  four  hours. 
The  following  data  were  obtained  during  another  test, 
id   gives   the   comparative   results   on   a   chain   grate 
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-COMPARISONS  OF  STACK  TEMPERATURES  WITH  NATURAL 
AND   WITH    BALANCED    DRAFT 


oker  without  and  with  balanced  draft,  using  Illinois 
tuminous  coals  (screenings  and  washed  slack)  re- 
sntly  carried  out  at  the  plant  of  the  Commonwealth 
;eel  Company,  Granite  City,  111.: 


iVBLE    II. — Results    of    Test   With    Chain    Grate    Stoker   and 
Natural   and    Balanced   Draft 

Natural  Draft  Balanced  Draft 

!St  number No.    1         No.    2  No.   3  No.   4 

.    ,     ,         ,                          (  2-in.  Screen-    Washed  Washed  Screen- 

'"<!  of  coal I          ings               slack  slack  ings 

t.u.  dry  coal 11,504        11.638  10,326  11,746 

5r   cent   ash 17.16          17.41  21.55  16.28 

3unds  dry  coal   fired 22,930        21,338  19,822  14,653 

ater  evap.   from  and   at   212 

deg.  Fahr 139,689      145.421  149,309  124,488 

vap.    from    and    at    212    deg. 

Fahr.  per  pound  of  dry  coal.           6.09            6.81  7.53  8.43 

fliciency     of     boiler      furnace 

on   dry   coal,   per   cent 51.37          56.78  70.72  69.56 

3st  of  coal,  per  ton,  2000  lb.  .        $0.92          $0.92  $0.92  $1.02 

3st  to  evap.  1000  lb.  of  water 

from  and  at  212  deg.  Fahr.  .      $0,092        $0.0S6  $0,077  $0,071 

The  system  of  balanced  draft  is  not  only  applicable  to 
ngle  boilers,  whether  hand-fired  or  those  using  chain 
rates  or  underfed  stokers,  but  also  to  whole  banks  of 


boilers.  There  are  many  advantages  in  controlling  the 
draft  of  individual  boilers  of  groups  comprising  a 
"bank"  by  means  of  balanced  draft.  The  flexibility  of 
the  entire  boiler  room  is  very  materially  increased  by 
such  individuality  of  control,  as  in  this  way  each  boiler 
is  controlled  in  accordance  with  the  conditions  existing 
in  its  own  fire  and  without  cognizance  of  those  of  any 
other  fires  making  up  the  bank.  For  example,  if  one 
furnace  has  a  thick   fire  and  another  i>   thin  fire  the 
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draft  conditions  of  each  are  controlled  in  accordance  to 
the  demands  of  its  own  fire.  With  large  generating 
units,  such  as  are  being  used  quite  universally,  each 
unit  is  treated  as  if  it  were  a  separate  and  complete 
plant  in  itself,  as,  in  effect,  it  is.  Boilers,  exciters, 
auxiliaries  and  generator  are  thus  chosen  of  such  capac- 
ity that  there  will  result  the  highest  operating  economy. 
Balanced  draft  assists  toward  this  end  because  each 
boiler  may  be  operated  at  its  best  economy  while  carry- 
ing its  pro  rata  share  of  the  total  load. 

There  is  another  factor  that  has  not  been  mentioned, 
namely,  the  handling  of  a  peak  load  such  as  practically 
every  central  station  encounters  daily.  Balanced  draft 
not  only  does  in  no  way  interfere  with  the  forcing  of 
the  boilers,  but  enables  as  high  as  300  per  cent  of 
normal  output  to  be  obtained  without  danger  of  creating 
positive  pressures  in  the  furnace  that  might  cause  igni- 
tion of  the  coal  in  the  hopper.  Moreover,  the  liability 
of  damage  following  the  sudden  and  intense  tempera- 
ture changes  in  the  boiler  settings,  the  sharp  contrac- 
tions and  expansions  of  boiler  tubes  that  are  so  costly 
for  upkeep  are  largely  eliminated  by  the  more  equita- 
ble draft  conditions  whether  the  boiler  is  operating  at 
normal  or  loads  far  in  excess  of  normal. 

The  use  of  balanced  draft  imposes  practically  no 
additional  cost  for  labor.  The  power-driven  blower  re- 
quires a  little  attention,  it  is  true,  but  it  is  no  more  than 
that  given  when  forced  draft  is  used.  In  any  case  the 
apparatus  is  designed  for  boiler  rooms,  and  has  been 
made  rugged  and  accessible  for  ready  inspection  and 
periodic  overhauling.  Occasional  inspection  is  neces- 
sary, as  with  all  other  apparatus,  but  the  cost  of 
doing  this  will  be  more  than  counterbalanced  by  the 
reduction  of  labor  due  to  the  consumption  of  less  fuel, 
and  therewith  less  cinders,  less  clinkers  and  less  soot  to 
be  disposed  of.  The  system  is  as  applicable  to  the  small 
plant  as  to  the  large,  although,  of  course,  the  larger 
the  plant  the  greater  will  be  the  increase  in  over-all 
economy.  Balanced  draft  is  used  on  150  boilers  of  the 
Standard  Oil  Company ;  on  thirty-eight  boilers  with  an 
aggregate  capacity  of  21,000  hp.  of  the  Boston  Elevated 
Railway,  and  with  twenty-five  boilers  aggregating  12,- 
500  hp.  at  the  plant  of  the  Youngstown  Sheet  &  Tube 
Company.  The  Stone  &  Webster  Engineering  Corpora- 
tion have  so  equipped  some  60,000  hp.  of  boilers;  and 
at  the  present  the  plans  for  the  unification  of  the  steam 
plants  in  Washington,  D.  C,  which  will  comprise  ten 
1000  hp.  boilers,  call  for  balanced  draft. 
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DETERMINING  EQUIVALENT 

GAGE  OF  STRANDED  CABLE 

Simple  Methods  for  Finding  the  Gage  Number  of  a 
Stranded  Cable  by  Employing  Chart 
or  Slide  Rule 

BY   ALFRKI)  B.  dOLDSTENE,   B.SC. 

The  usual  method  of  determining  the  equivalent  gage 
number  of  a  stranded  wire  is  to  measure  the  gage  of 
one  strand,  find  its  cross-sectional  area  in  a  table,  mul- 
tiply by  the  number  of  strands,  and  again  refer  to  the 
table  for  the  equivalent  gage  number  of  the  product. 
By  the  use  of  the  accompanying  curve,  however,  only 
one  mental  calculation  has  to  be  made  to  determine  the 
equivalent  gage. 

The  method  of  using  the  curve  is  explained  as 
follows:  Suppose  it  is  desirable  to  find  the  gage  num- 
ber of  a  conductor  having  sixty-one  strands  of  No.  25 
wire.  First  look  at  the  horizontal  scale  marked  P  for 
the  number  of  strands  and  follow  the  corresponding 
vertical  line  to  the  curve.  Then  trace  the  nearest  hori- 
zontal line  to  the  vertical  scale.     Subtract  the  number 


Number  of  Strands(P) 

CURVE  USED  IN  SHORT-CUT  METHOD  TO  DETERMINE  EQUIVALENT 
GAGE   OF   CABLE 

found  there  from  the  gage  of  ons  strand  and  the  result 
will  be  the  gage  of  a  solid  wire  having  the  same  re- 
sistance as  the  stranded  conductor.  Sometimes  the  re- 
sult will  be  negative,  in  which  case  ( — 1)  means  No. 
00  B  &  S  gage  (—2)  means  No.  000,  and  (—3)  means 
No.  0000.  For  example  if  a  conductor  has  ninety-one 
strands  of  No.  16  wire  its  gage  number  wjll  be  16  —  19 
=  —  3,  or  No.  0000  B  &  S  gage. 

Engineers  who  find  it  inconvenient  to  carry  a  copy  of 
this  curve  may  obtain  almost  as  accurate  results  with 
a  slide  rule  using  only  the  lower  scale  and  the  logarith- 
mic scale  along  the  back  of  the  slide  as  follows :  First 
reverse  and  invert  the  slide,  making  the  ends  of  the 
movable  and  stationary  scales  coincide.  Then  opposite 
the  number  of  strands  on  the  lower  scale  read  the  near- 
est figure  on  the  middle  scale,  prefixing  the  figure  1  if 
the  number  of  strands  is  10  —  99,  and  the  figure  2  if 
the  number  is  100  —  199.  Then  subtract  this  number 
from  the  gage  number  of  one  strand  as  before  and  the 
result  will  be  the  equivalent  gage  of  the  stranded  cable. 
For  instance,  assume  as  before  that  a  conductor  has 
sixty-one  strands  of  No.  25  wire.  Then  the  nearest 
number  opposite  61  is  8,  which  prefixed  by  1  is  18.  Sub- 
tracting this  from  25  will  give  7,  the  same  equivalent 
gage  as  obtained  by  use  of  the  cutve. 

The  following  analysis  gives  the  mathematical  basis 
for  the  foregoing  methods:  Diameters  of  wires  meas- 
ured by  successive  sizes  on  the  Brown  &  Sharpe  gage 
are  in  geometrical  progression,  the  common  ratio  being 
equal  to  2-i/';.   The  diameter  of  No.  0  wire  is  324.9  mils. 


Hence,  if 

n       the  gage  number  of  wire,  and 

I)       the  diameter  of  the  wire,  in  mils, 
then 

D  -  324.9  X  2   «/".  ' 

Taking  logarithms  of  both  sides,  and  solving  for  n, 
we  obtain. 


log/) 


log  324.9 —log  2; 

u 


n  =  . — ^  log  324.9 
log  2 


log  2 


log£> 


(1) 


(2) 


Suppose,  now,  that  we  have  a  stranded  wire,  com- 
posed of  P  strands  of  number  n  wire.  Then  the  diam-, 
eter  of  a  solid  wire  having  the  same  resistance  as  the 
stranded  wire  is  (if  the  strands  are  laid  parallel  to 
each  other)  exactly  equal  to 

,  D„ 

Dn=\/PU;    therefore     D=  — ==-  (3)  f 

\/P  j 

(If  the  strands  are  not  laid  parallel,  but  are  twisted  in 
the  ordinary  helical  manner,  then  the  relation  expressed 
by  equation  (3)  is  very  nearly  true.) 

Substituting,  in  equation  (2),  the  value  of  D  given 
by  equation  (3)  we  obtain, 

,  log  324.9 


log  2 


6    ,       Dp 


Expanding 

n  =  . ^,  log  324.9 ^     log  D,  ~-  log  P 

log  2  log  ^  log  2 

From  which 

n  —  , — ;.  log  P  = ^  log  324.9  —  , .  log  D, 

log  2  .og  2  log  2 


(4) 


The  right-hand  members  of  equations  (2)  and  (4) 
are  identical,  except  that,  in  the  latter,  D  is  replaced  by 
Dp,'  hence,  the  left-hand  member  of  equation  (4)  ex- 
presses the  gage  number  of  the  solid  wire  equivalent  to 
the  given  stranded  wire.  Calling  this  number  A'^,  we 
have 


N  =  n  —  , — -  log  P 
log  2 

In  the  common  system  of  logarithms, 
N  =  n  —  9.97  log^^P ; 
or,  N  =  n  —  Q, 

where  Q  =  9.97  log,„  P 


(5) 


(6) 
(7) 
(8) 

In  these  equations  n  is  always  a  whole  number.  For 
most  commercial  pui*poses  N  is  taken  as  the  nearest 
whole  number.  Hence  Q  should  be  a  whole  number, 
Therefore,  if  n  and  Q  be  known.  A''  may  always  be  de- 
termined by  a  simple  mental  calculation.  Now  n  may 
be  readily  measured,  and  Q  may  be  quickly  determined 
from  the  value  of  P  by  means  of  the  accompanying 
curve,  which  is  plotted  with  value  of  P  against  9.97 
logP  (=Q). 

It  often  happens  that  the  number  of  strands  is  much 
greater  than  the  maximum  value  of  P  given  in  the 
accompanying  curve.  To  provide  against  such  a  case, 
we  might  plot  a  curve  having  a  longer  range;  but  this 
is  not  necessary.  The  value  of  Q  may  be  readily  deter- 
mined if  we  bear  in  mind  that  doubling  the  right-sec- 
tional area  is  equivalent  to  decreasing  the  gage  number 
by  3.  (This  can  be  easily  proven  by  reference  to  equa- 
tion  (1).) 

For  example,  suppose  that  a  given  cable  contains  90C 
strands  of  No.  27  wire.  The  gage  number  is  three  less 
than  if  it  had  contained  450  strands ;  six  less  than  if  it 
had  contained  225  strands;  nine  less  than  if  it  had  con- 
tained 113.5  strands.  But,  corresponding  to  P  =  113.5 
we  have,  from  the  curve,  Q  =  20.  Hence,  when  P  =  900. 
Q  =  29.  The  number  of  the  given  cable  is,  therefore; 
A^  -  27  — 29  =  —2  =  No.  000.  ..  iJ 
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STATION  AND   OPERATING   PRACTICE 

1  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


>ystem  of  Operating  Signals  Used  in  Power 

Plant  of  Ford  Works 

In  order  to  enable  the  engineer  and  the  switchboard 
ttendant  to  operate  intelligently  with  each  other  in 
lie  power  plant  at  the  Detroit  works  of  the  Ford  Motor 
Company,  a  complete  system  of  signals  is  provided  be- 
ween  each  engine  and  the  control  section  of  the  switch- 


'OP    VIEW    OF    AN    ENGINE     CONTROL    AND     SIGNAL    BOARD    AT 
OPERATING    STAND    NEAR    EACH    GENERATING    UNIT    IN 
FORD   POWER    STATION 

card.  On  the  signal  board  shown  in  the  accompanying 
lustration,  at  each  engine  is  mounted  an  ammeter 
idicating  the  generator  current,  two  voltmeters  showing 
he  voltage  on  the  respective  sides  of  the  3-wire  igni- 
ton  circuit.  A  switch  is  used  for  completing  the  igni- 
ion  circuit  independent  of  the  auxiliary  switch  asso- 
iated  with  the  generator  circuit  breaker  and  four  sig- 
aling  switches  with  each  of  which  is  associated  a 
ignal  lamp  with  which  is  employed  a  distinctively  col- 
red  bull's-eye  lens. 

At  the  switchboard  are  installed  an  identical  set  of 
imps  so  that  the  signal  given  by  the  engineer  lights 
he  corresponding  lamp  at  the  signal  board  as  well  as 
t  the  switchboard.  At  the  latter  point  a  bell  rings 
n  order  to  insure  the  more  prompt  attention  of  the 
perator.  Both  the  lamps  at  the  signal  board  and  the 
witchboard  remain  lighted  until  the  operation  called 
or  has  been  completed.  TTie  indications  of  the  respec- 
ive  lamps  are  as  follows:  White — engine  running — 
onnect  generator;  green — increase  load;  amber — de- 
rease  load ;  red — engine  trouble — disconnect  generator, 
^t  the  switchboard  there  are  in  addition  to  these  signal 
imps  two  others  which  indicate  whether  the  ignition 
3  completed  through  the  short  circuiting  switch  con- 
rolled  by  the  circuit  breaker.  The  need  for  these  is 
letermined.by  the  fact  that  the  generator  circuit  should 
nly  be  completed  after  the  ignition  and  throttle  control 
ircuit  has  been  put  under  control  of  the  circuit  breaker, 


thereby  insuring  upon  tha  opening  of  the  circuit  breaker 
that  the  engine  will  be  controlled  entirely  by  steam. 

This  signal  system  was  developed  by  Fred  Allison, 
electrical  engineer  of  the  Ford  Motor  Company  and  is 
a  part  of  the  electrical  control  for  this  company's  gen- 
erating plant  as  described  in  the  Aug.  12  issue  of  the 
Electrical  World. 


Acquainting  Station  Employees  with 

Plant  Performance 

Owing  to  the  numerous  uses  for  exhaust  steam  rela- 
tively economical  results  are  being  obtained  by  a  private 
generating  plant  serving  an  industrial  load  in  Connecti- 
cut, as.  shown  by  the  following  data : 

January  February  March 

Kilowatt-hours   generated 1,546,750  1,639,313  1,895,557 

Boiler  efficiency    (average),   in   per 

cent   71.2  68.7  72.3 

Evaporation  (actual),  in  per  cent.  .          8.72  8.81  9.35 

Cost  per  kilowatt-hour   (cent) 0.301  0.289  0.2994 

Data  of  this  nature  are  posted  in  the  form  of  curves 
on  bulletin  boards  throughout  the  plant  to  acquaint  the 
employees  with  the  results  they  are  assisting  in  secur- 
ing and  to  encourage  them  to  greater  efforts. 


Four  Speed  Induction  Motor  Drive  Produces 

Economies  in  Manufacture  of  Lead  Cable 

At  the  Hawthorne  plant  of  the  Western  Electric 
Company,  Chicago,  111.,  the  hydraulic  press  pumps  used 
in  the  process  of  extruding  lead  sheath  on  telephone 
cables,   were   formerly   driven   by   direct-connected   d.c. 


FIG.    1 — FOUR    SPEED    INDUCTION    MOTOR    GEAR    CONNECTED    TO 

HYDRAULIC    PUMP.     CONTROLLER    CONTACTORS    AND 

SOLENOIDS  ARE  SHOWN  ON  WALL  AT  THE  LEFT 

motors  operated  at  100  r.p.m.  constant  speed,  the  pres- 
sure being  varied  by  by-passing  more  or  less  water. 
When  the  power  system  in  the  plant  was  changed  over 
to  alternating-current,  it  was  found  desirable  to  also 
change  the  drive  of  these  presses,  and  at  the  same  time 
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provide  a  means  ol"  obtaining  varying  pressures  by  speed 
control  instead  of  by  by-passing  or  wasting  water.  A 
study  which  was  made  of  the  situation  showed  that  a 
change  to  the  scheme  outlined  below  would  effect  suffi- 
cient saving  for  the  twenty-one  units  in  the  cable  de- 
pai'tment  to  warrant  the  expense  of  making  it. 

The  d.c.  motors  were  displaced  by  35-hp.  s(iuirrel-cage 
induction  motors  connected  to  the  hydraulic  pumps 
through  Delaval  helical  reducing  gears,  each  with  a 
ratio  such  that  the  pumps  run  at  85  r.p.m.  when  the 
motors  are  running  at  860  r.p.m.  The  motor  design 
was  made  such  that  by  the  system  of  changing  the  num- 
ber of  poles  the  four  best  operating  speeds  for  extrud- 
ing lead  could  be  obtained.  The  number  of  poles  is 
varied  by  the  special  pole-changing  switch  of  the  com- 
pany's own  design  from  eight  to  twelve,  sixteen  and 
twenty-four,  with  corresponding  synchronous  speeds  of 
900,  600,  450  and  300  r.p.m.  respectively.  The  pump 
cylinders  were  increased  in  bore  slightly  to  give  a  little 
larger  output  and  permit  a  good  gear  ratio. 

The  motors  are  controlled  from  four-point,  hand- 
operated  master  controllers  mounted  on  the  side  of  the 
presses  convenient  to  the  operator.  These  allow  any 
one  of  four  solenoids  to  be  energized  on  the  pole-chang- 
ing switch  which  controls  the  stator  connections  and 
insert  resistance  momentarily  when  changing  speed  to 
limit  the  first  rush  of  current.  Incandescent  lamps 
placed  in  parallel  with  the  resistance  flash  up  for  an 
instant  upon  changing  the  controller  position,  and  give 
a  visual  signal  that  the  solenoid  has  functioned. 

As  the  completed  cable  comes  through  the  press,  it 
is  reeled  up  on  the  familiar  large  wooden  reels,  which 
rest  on  and  between  two  rollers  driven  by  electric 
motors.  The  reel  is  revolved  by  perimeter  contact.  It 
is  important  that  this  reeling  process  should  continue 
at  exactly  correct  speed,  for  if  the  reel  runs  too  fast 
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-MASTER    HAND    CONTROLLER    MOUNTED    ON    SIDE    OF 
HYDRAULIC   LEAD  EXTRUDING   PRESS 


and  pulls  the  cable  it  is  likely  to  draw  it  and  cause  thin 
spots.  On  the  other  hand,  if  it  runs  too  slow,  kinks 
may  occur  in  the  sheath,  and  these  are  equally  undesir- 
able. Hence  it  is  one  man's  job  to  govern  the  speed  of 
the  reel  and  guide  the  cable  as  it  is  wound  on  the  reel. 
In  one  hand  this  man  holds  a  small  hand-control  switch 
in  which  are  several  push  buttons.     Pressure  on  these 


buttons  completes  a  circuit  through  a  small  motor,  caus- 
ing it  to  rotate  in  one  direction  or  the  other,  and  by 
this  rotation  to  cut  in  or  out  resistance  in  the  armature 
and  field  circuits  of  the  1 '/2-hp.,  d.c.  motor  driving  the 
reel  rolls  through  a  worm  and  gear.  This  small  pilot 
motor  adjusts  the  resistance  in  the  armature  circuit  at 
the  lower  speeds  and  in  the  field  circuit  at  higher  speeds, 
giving  a  speed  range  from  200  r.p.m.  to  2400  r.p.m. 
These  controlling  mechanisms  and  driving  motors  are 
all  mounted  in  pits  beneath  the  floor  to  avoid  any  ob- 
structions to  the  clear  space  around  the  presses. 


Specially  Designed  Pole  Top  Used  by 

Marion  (Ind.)  Company 

The  galvanized  cast-iron  pole  top  shown  in  the  ac- 
companying illustration  is  being  used  by  the  Marion 
(Ind.)  Light  &  Heating  Company.  It  is  designed  to 
fit  a  round-topped  wooden  pole  and  to  be  held  in  place 
by  three  yg-in.  by  2-in.  lag  screws  driven  into  the  pole. 
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CAST  IRON   POLE  TOP  FOR  CLAMPING  TRANSMISSION   LINE  OVER- 
HEAD GROUND  WIRE 

The  overhead  ground  wire  and  the  grounding  wire  to 
the  butt  of  the  pole  are  clamped  under  the  washer  on 
the  %-in.  by  iy2-in.  bolt  which  is  cast  rigidly  into  the 
pole-top  piece  as  shown.  The  points  in  favor  of  this 
design  of  pole  top  are  that  it  will  permit  90-deg.  angles 
to  be  turned  without  special  construction,  that  the 
grounding  wire  can  be  clamped  in  place  instead  of  be- 
ing wrapped  about  the  overhead  ground  wire,  and  that 
the  pole-top  piece  protects  the  top  of  the  pole  and  the 
holes  made  by  the  pole-top  lag  screws  from  the  weather. 
These  devices  are  made  for  the  Marion  company  in 
a  local  foundry  and  by  one  of  the  large  pole-line  hard- 
ware manufacturers.  The  cost  of  the  last  order  was 
$19.10  per  100  pieces  f.o.b.  Marion,  Ind. 


Expansion  Tank  Connections  for  Forced 

Hot  Water  Heating 

The  general  arrangement  of  connections  for  a  pres- 
sure expansion  tank  of  a  forced  hot  water  circulation 
system  is  shown  in  the  accompanying  illustration.  A 
2-in.  expansion  line  is  connected  to  the  return  header 
near  the  pumps  and  extended  to  the  expansion  tank, 
at  which  point  a  safety  valve  is  installed.  The  air  com- 
pressor with  a  1.5-in,  intake  has  its  suction  through  an 
air  strainer  and  discharges  through  a  1.25-in.  line  to 
the  top  of  the  expansion  tank.  This  line  is  equipped 
with  a  check  valve  and  a  starting  and  unloading  de- 
vice connected  to  the  automatic  electric  pump  governor, 
the  latter  being  connected  by  a  Vo-in.  valved  line  with  | 
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1  air  strainer  to  the  expansion  tank.  An  automatic 
ater  feeder  connected  with  the  house  service  fresh 
ater  supply  piping  provides  the  necessary  make-up  as 
;quired.  This  is  arranged  with  a  three-valved  by-pass 
id  check  valve,  also  with  a  1-in.  equalizing  pipe. 
By  an  arrangement  of  three  two-valved  water  gages 
ith  protective  guards  the  water  line  may  readily  be 
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PIPING   AND   ARRANGEMENTS   FOR   INSTALLING   PRESSURE 
EXPANSION   TANK 

)ted,  the  gages  being  installed  at  various  heights.  An 

arm    for   low   water    is    also    installed   with   a    1-in. 

[ualizing  pipe  connected  thereto  and  high  water  relief 
effected  by  the  ly^-'va.  valve  as  indicated.  The  tank 
further   equipped   with   the   customary   manhole   of 

andard  size  and  is  provided  with  a  valved  drain. 


How  an   A.C.    Arc  was  Used  in  Scrapping 
Three  Corliss  Engines  and  Generators 

BY   GEORGE   W.    TEFFEAU,    JR. 

When  the  Llewellyn  Iron  Company  took  the  contract 

dismantling  and  scrapping  three  compound  Corliss 
igines  and  the  three  800-kw.  direct  connected  genera- 
irs  in  an  old  railroad  powerhouse  in  Los  Angeles,  it 
as  discovered  that  in  order  to  reduce  the  machinery 
ito  pieces  small  enough  to  handle  a  great  amount  of 
itting  must  be  done  on  the  job.  It  was  impracticable 
»  use  the  oxyacetylene  flame  for  the  reason  that  prac- 
cally  all  of  the  cutting  was  on  cast-iron.  To  drill  and 
edge  the  various  pieces  apart  was  a  laborious  job,  and 
le  following  method  was  tried  as  an  experiment. 

Two  50  kw.  transformers  were  set  up  in  the  engine- 
)om  and  connected  to  a  single-phase  2200-volt,  50-cycle 
lain,  through  fuse  blocks  and  an  oil  switch  from  the 
outhern  California  Edison  Company's  system.  The 
rimaries  of  the  transformers  were  connected  in  series 
'hile  the  secondaries  were  connected  in  multiple  so  as 
3  supply  52  volts  service.  Two  4/0  cables  in  parallel 
lade  up  each  secondary  lead,  one  lead  terminating  at 

movable  holder  which  consisted  of  a  hollow  wooden 
od  about  5  ft.  long  to  the  end  of  which  was  fastened 

metal  clamp  for  holding  a  carbon  electrode  3  in.  in 
iameter  and  about  12  in.  long.  The  other  lead  was 
lade  fast  to  the  casting  that  was  to  be  cut. 

In  order  to  prevent  abnormal  surges  on  the  line,  a 
esistance  of  about  30  ohms  was  inserted  in  series  with 
he  primary.  With  52  volts  on  the  secondary  it  was 
mpossible  to  maintain  the  arc,  especially  on  heavy  cut- 
ing,  so  that  the  primary  connections  changed  to  mul- 
iple  giving  a  transformer  capacity  of  100  kw.  with  the 
econdary  voltage  raised  to  110. 

With  one  man  occupied  continually  with  the  cutting, 
be  power  consumption  for  about  one  week's  use  was 
pproximately  1000  kw.-hr.  measured  on  the  primary, 
'^ith  a  light  cut,  such  as  the  spokes  of  the  fly-wheels, 
pllector  rings,  foundation  bolts,  piston  rods,  and  the 


like,  the  normal  current  in  the  primary  was  about  35 
amp.  with  swings  to  100  amp.  On  heavy  cuts,  such  as 
armature  spiders,  bed  plates  and  wheel  rims,  the  current 
consumption  was  around  60  amp.  with  swings  as  high 
as  150  amp.,  measured  on  the  primary. 

Since  the  apparatus  used  was  very  crude  the  time 
necessary  to  make  the  cuts  was  longer  than  would  be 
needed  on  a  more  refined  equipment.  To  cut  a  2-in. 
foundation  bolt  it  required  from  three  to  four  minutes 
depending  on  the  ease  with  which  it  was  able  to  ap- 
proach the  work.  A  cast-iron  ring  section  25  in.  x  IV2 
in.  was  cut  through  in  one  hour's  time.  The  carbon 
consumption  was  a  practically  negligible  quantity  ex- 
cept for  breakage  due  to  the  cumbersome  holder.  A 
3-in.  diameter  carbon  24  in.  long  was  sufficient  for  all 
the  cutting  that  was  done  in  ten  days.  It  is  contem- 
plated to  install  an  equipment  of  this  kind  as  a  per- 
manent arrangement,  substituting  a  reactance  in  the 
primary  in  place  of  the  resistance  to  limit  the  primary 
current  to  ten  times  full  load  current  of  the  trans- 
formers. 

This  is  the  first  time  the  writer  knows  of  an  alter- 
nating-current arc  being  used  for  metal-cutting  of  the 
proportions  here  outlined  on  a  scrap  job.  While  the 
apparatus  was  crude,  it  is  very  doubtful  if  a  more  eco- 
nomical method  could  have  been  devised. 


Method  of  InstalUng  Transformers 

and  Fuse  Switches 

The  accompanying  illustration  shows  an  installation 
of  transformers  and  fuse  switches  for  an  ice  plant  in 
Oak  Park,  111.  This  installation  is  typical  of  construc- 
tion employed  by  the  Public  Service  Company  of  North- 
ern Illinois  for  its  large  industrial  substations.  In  this 
particular  case  the  4000-volt  lines  are  carried  on  the 
top  cross-arms  and  type  B  Matthews  fuse  switches 
mounted  on  the  first  cross-arm  to  isolate  the  substation. 
Drops  from  the  high-tension  lines  extend  to  insulators 
on  a  4-in.  by  4-in.  cross  timber  between  poles,  and  thence 


TRANSFORMER   STATION    AT   OAK    PARK,    ILL.,    ICE   PLANT 

down  to  the  six  50-kw.  Westinghouse  transformers. 
The  440-volt  connections  are  carried  up  to  the  leads 
into  the  ice  plant,  which  are  spanned  between  the  lower 
cross-arms.  This  construction  separates  the  high  and 
low-tension  wiring  effectively,  for  within  the  height 
of  a  man  the  high  tension  is  entirely  on  one  side  of 
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the  polos  and  the  low  tension  on  the  other.  The  lij?ht- 
ninj?  arresters  are  mounted  on  a  separate  cross-arm  just 
below  the  fuse  switches.  The  transformers  are  sup- 
ported on  a  platform  made  up  of  two  3-in.  by  10-in. 
planks  bolted  throu)?h  the  poles  and  braced  with  3-in. 
by  6-in.  timbers.  The  2-in.  by  10-in.  floor  boards  ex- 
tend out  to  make  a  platform  on  each  side  from  which 
men  can  work. 


Graphical  Method  for  Calculating 

Feeder  Sizes 

By  means  of  the  accompanying  chart  the  required 
size  of  any  feeder  can  be  calculated  if  the  current, 
allowable  voltage  drop  and  distance  of  transmission  are 
known.  The  current  carrying  capacity  of  different  sizes 
of  conductors  will  not  be  exceeded  if  the  final  reading 
falls  within  the  portion  of  the  chart  diagonally  to  the 
right  and  below  the  undulating  lines,  which   indicate 


Current  in  Amperes 

o       V     a    «so3>o  3o     ooQ  6 o    8   o  ftiSc 


the  current-carrying  limits  established  by  the  National 
Electric  Code. 

The  method  of  using  the  chart  is  as  follows:    From 
the  point  where  the  horizontal  line  indicating  the  cur-  ' 
rent  to  be  carried  intersects  the  vertical  line  indicating 
the  distance  of  transmission,  trace  along  the  oblique  line  : 
until  it  intersects  the  horizontal  line  indicating  the  volt- 
age  drop   allowed.     Directly   above  this  point  will  be 
found  the  size  of  wire  required,  that  is,  provided  the  i 
"volts  drop"  is  always  below  the  undulating  lines. 

This  chart  is  accurate  for  the  range  indicated  so 
long  as  the  code  rulings  on  capacities  of  wire  remain 
as  they  are  at  present.  With  any  revision  thereof  the 
only  change  necessary  in  the  chart  to  make  it  accurate 
is  to  replot  the  undulating  lines  for  rubber  insulated 
and  other  insulated  wires.  These  curves  are  plotted 
between  maximum  current-carrying  capacity  and  size  of 
wire.  This  chart  was  devised  by  G.  B.  Nichols,  and  is . 
copyrighted  by  the  Bryant  Electric  Company,  Bridge- 
port, Conn. 


Making  a  Motor-Driven  Pump  Installation 
More  Flexible 

Since  at  two  stations  of  the  New  Orleans  (La.)  Sew- 
erage and  Water  Board  submerged  centrifugal  pumps 
are  driven  by  synchronous  motors,  it  has  been  found 
that  the  prime  movers  at  the  board's  generating  plant 
require  special  handling  in  order  to  get  these  pumps 
under  way  with  the  approach  of  heavy  rains.  With 
recent  increases  in  the  pumping  capacity  of  the  system, 
it  was  found  impracticable  to  continue  this  method  of 
starting,  and  means  had  to  be  devised  to  enable  these 
pumps  to  be  promptly  started  by  another  method. 

The  method  adopted  consists  in  attaching  hydraulic 
cylinders  to  the  suction  gates  so  that  these  can  be 
handled  quickly  and  safely,  and  drilling  a  30-in.  tunnel, 
so  as  to  connect  all  of  the  large  pump  suctions  and  that 
of  the  board's  constant-duty  pump.  If  the  suction  gates, 
are  throttled,  the  constant-duty  pump,  which  is  driven 
by  an  induction  motor  or  any  of  the  large  pumps  that 
are  running,  can  lower  the  water  behind  these  gates  so 
as  to  clear  the  runners  of  the  other  pumps,  which  can 
then  be  easily  started  with  compensators  and  the  gate? 
afterward  raised. 


COPPER   WIRE   CHART   BASED   ON    NATIONAL   ELECTRICAL   CODE 
RATINGS 


Automatically    Regulating    Ratio    Between 

Stoker  and  Blower  Speeds  to  Insure 

Proper  Combustion 

When  the  rates  of  coal  feed  and  air  supply  to  fur- 
naces are  not  maintained  in  the  proper  relation  con- 
siderable losses  may  occur  due  to  insufficient  or  ex- 
cessive oxygen  for  proper  combustion.  At  one  plant  ir 
Bridgeport,  Conn.,  the  ratio  between  fuel  feed  and  aii 
supply  is  regulated  automatically.  The  blowers  supply 
ing  air  to  the  furnace  are  controlled  by  the  steam  pres 
sure  while  the  stoker  speeds  are  regulated  in  turn  bj 
the  air  pressure.  Thus  when  the  steam  pressure  drop; 
due  to  an  increase  in  load  the  blowers  force  more  aii 
into  the  furnaces  and  the  stokers  operate  faster,  feedinj 
enough  coal  so  that  practically  all  the  oxygen  is  utilizecj 
in  combustion  and  very  little  escapes  through  the  chimi 
ney  carrying  away  heat  that  might  have  been  utilizeij 
in  converting  water  into  steam.  The  blowers  an<j 
stokers  are  operated  by  steam  engines,  their  speed  be^ 
ing  regulated  by  automatic  control  levers  that  chang' 
the  throttle  opening.  It  may  be  pointed  out  that  th 
relative  speeds  of  the  driving  units  have  to  be  change 
whenever  the  coal  characteristics  change  appreciably. 
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COMMERCIAL  AND    BUSINESS   POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


A  FREE-WIRING  CAMPAIGN 

THAT  PAID  ITS  WAY 

The  Marion  (Ind.)  "Four-Rooms-Wired-Gratis"  Plan 

Which,  in  Small  Town,  Secured  Many  New 

Users  of  Electric  Service  Who  Also 

Purchased   Appliances 

H.  E.  Gant,  new-business  manager  of  the  Marion 
(Ind.)  Light  &  Heating  Company,  as  the  result  of  a 
wiring  campaign  in  the  town  of  Sweatzer,  near  by,  has 
been  able  to  close  109  of  the  113  possible  electric  serv- 
ice customers  in  the  place.  Sweatzer  is  a  town  of  900 
inhabitants,  which  lies  5  miles  from  Marion  and  is 
served  by  a  2300-volt,  three-phase  transmission  line. 

When  the  line  construction  was  contemplated  the 
Marion  company,  co-operating  with  contractors  in  Koko- 
mo,  Marion  and  Sweatzer,  succeeded  in  getting  about 
sixty  houses  and  stores  wired.  Many  of  these  customers 
were  induced  to  contract  for  service  by  the  argument 
that  a  large  number  of  customers  were  needed  to  induce 
the  company  to  serve  the  village.  To  have  sold  electric 
service  to  the  rest  of  the  town  by  straight  solicitation 
would  have  required  a  long,  hard,  uphill  pull. 

So  another  plan  was  tried.  Two  wiremen  with  a  Ford 
automobile  and  a  load  of  wiring  material  drove  to 
Sweatzer  and  started  house-to-house  visits  to  all  un- 
served premises.  They  offered  to  wire  four  rooms  of 
any  house  with  drop  and  concealed  wiring  free  of 
2harge.  Quite  naturally  their  proposition  met  instant 
favor.    It  was  an  offer  of  something  for  nothing. 

Sales  of  "Extras"  and  Appliances  Offset  Cost 

Once  started  on  a  job,  however,  these  clever  wiremen, 
who  also  knew  something  about  selling,  suggested  the 
convenience  of  lamps  in  closets  and  in  pantries  and  in 
Dther  rooms  not  included  in  the  original  four.  They 
asked  $2  each  for  the  extra  rosettes  and  drop  cords.  The 
added  ease  of  operation  which  a  snap  switch  affords  was 
also  demonstrated  and  switches  were  included  in  many 
installations  at  an  extra  charge  of  $1.50  each. 

When  a  wiring  job  was  finished  there  was  generally 
time  enough  for  the  wiremen  to  show  the  lady  of  the 
house  one  or  two  of  the  electric  appliances  that  up  to 
this  time  had  been  reposing  in  the  automobile  outside. 
Of  course,  the  wiremen  were  always  willing  to  sell  these 
appliances  at  list  prices,  and  they  found  a  few  buyers 
for  irons  and  toasters.     In  fact,  they  found  so  many 


people  who  could  not  be  satisfied  with  the  bare  four-room 
installation  that  the  profit  on  "extras"  disposed  of  prac- 
tically paid  the  cost  of  the  free  wiring.  So  the  com- 
pany feels  highly  satisfied  with  the  campaign,  since  the 
amount  of  attention  the  town  now  requires  from  the 
new-business  department  is  greatly  reduced,  and  the 
income  from  the  transmission-line  investment  has  in- 
creased. 

The  real  secret  of  success  in  a  campaign  of  this  sort, 
according  to  Mr.  Gant,  lies  in  the  selection  of  the  wire- 
men.  They  must  be  capable  wiremen,  and  at  the  same 
time  must  be  salesmen  and  "sell"  enough  "extras"  to 
make  the  jobs  pay.  There  is,  however,  a  contingency 
which  should  be  guarded  against  in  a  campaign  of  this 
kind.  It  should  not  be  started  while  partial  payment 
wiring  debts  are  still  unpaid  in  the  community,  for  if 
it  is  collection  troubles  on  these  payments  may  result. 
But  in  communities  where  patrons  owe  the  company  no 
wiring  bills,  the  free-wiring  offer  can  be  justified  if  it 
can  be  shown,  as  in  this  case,  that  only  about  60  per 
cent  of  those  who  agreed  to  wire  when  it  was  a  question 
of  getting  service  to  the  town  really  did  so  when  it  came 
to  "the  showdown."  The  greatest  obstacle  in  the  paths 
of  those  who  have  not  fulfilled  their  agreements,  it  may 
be  pointed  out,  has  been  one  of  inadequate  finances.  So 
the  company,  in  order  to  make  the  line  pay  its  way,  has 
generously  proposed  this  free-wiring-for-four-rooms 
plan.  This  line  of  argument  generally  satisfies  anyone 
prone  to  criticise,  but  it  was  not  often  needed,  for  criti- 
cisms of  the  plan  were  very  few. 


A  Fixed  Bill  of  $4  for  the  First  Month's  Use 
of  the  New  Electric  Range 

A  show  window  of  the  Benton  Harbor-St.  Joseph 
(Mich.)  Railway  &  Light  Company,  containing  an  elec- 
tric range  which  has  done  seven  years  of  daily  service 
in  the  home  of  John  A.  Cavanaugh,  the  company's  super- 
intendent of  light  and  power,  has  been  attracting  much 
attention.  The  old  range,  which  has  been  taken  out,  is 
now  replaced  with  a  modern  unit,  but  the  change  in 
equipment  was  the  occasion  for  Mr.  Cavanaugh  to  tell 
of  some  of  the  things  he  has  learned  in  seven  years' 
experience  with  electric  cooking.    He  said: 

"As  the  result  of  experience  we  now  sell  ranges  at 
cost  to  us,  plus  $5  to  cover  the  cost  of  installation.  Our 
company  does  the  wiring.    At  the  end  of  the  first  month 


TYPES  OF   DWELLINGS   WIRED   FOR   ELECTRIC   LIGHT   UNDER   THE  "FOUR-ROOMS-WIRED-FREE"    PLAN    OF    THE    MARION     (iND.) 

ELECTRIC     COMPANY 
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A     WINDOW     THAT     ILLUSTRATED     SEVEN     YEARS'     PROGRESS     IN 
ELECTRIC-RANGE   MAKING 

the  range  is  in  we  render  a  bill  for  $4  regardless  of 
what  the  meter  indicates.  This  $4  practically  never 
covers  the  first  month's  energy  cost,  but  we  do  not 
believe  in  letting  a  first  month's  staggeringly  high  bill 
scare  a  customer  into  taking  a  range  out. 

Training  the  Customer  in  Economy 

"To  keep  the  second  month's  bill  from  again  running 
high,  we  educate  the  people  to  the  proper  use  of  the 
range.  Our  demonstrator  shows  the  women  how  to  save 
electrical  energy  by  heating  dish-washing  water  in  the 
oven  with  the  heat  stored  there  in  the  preparation  of  a 
roast.     We  discourage  extensive  use  of  fried  foods. 

"We  use  the  greatest  care  in  selecting  the  people  to 
whom  we  sell  electric  ranges.  We  never  sell  them  to 
people  who  cannot  afford  them.  Our  salesmen  are  not 
allowed  to  tell  customers  that  electric  cooking  is  cheaper 
than  gas  or  oil.  They  say  that  electric  cooking  is  better 
than  gas  or  oil.  One  range  sale  to  a  person  who  cannot 
afford  higher-priced  cooking,  does  more  harm  than  ten 
sales  to  people  who  can  afford  it  can  ever  offset. 

Some  Typical  Electric-Cooking  Bills 

"To  give  an  idea  of  the  amount  of  revenue  electric- 
range  customers  bring  to  our  company  we  may  take,  for 
example,  data  on  the  monthly  bills  of  eleven  of  our  cus- 
tomers. The  lowest  bill,  which  was  for  32  kw.-hr.,  came 
from  a  family  of  two.  The  highest  bill,  from  a  family 
of  twelve  with  two  maids,  amounted  to  $9.69.  They 
used  246  kw.-hr.  The  average  of  these  eleven  customers' 
energy  consumption  was  108  kw.-hr.,  and  their  bills 
$4.68. 

"I  believe  that  the  electric-range  load,  if  the  cus- 
tomers are  properly  educated,  is  an  off-peak  load.  It 
has  proved  to  be  such  in  our  case,  and  we  have  seldom 
had  to  install  extra  transformers  to  take  care  of  range 
loads." 


A  Campaign  Plan  That  Offered  Free  Electric 

Units  in  Exchange  for  Gas  "Arcs" 

Following  various  campaigns  in  Cincinnati  to  secure 
electric  lighting  business  from  commercial  customers 
which  would  mean  the  displacing  of  gas  "arcs,"  it  be- 
came apparent  that  the  public  could  not  easily  be  in- 
duced to  make  the  necessary  expenfiitures  to  purchase 
the  electric  units  plus  the  cost  of  wiring  necessary  to 
install  them  properly.  At  this  juncture  the  Union  Com- 
pany, according  to  W.  A.  Wadsworth,  commercial  man- 
ager, concluded  that  it  would  be  feasible  to  furnish 
suitable  units  free.  With  this  in  view,  prices  on  four 
types  of  lighting  units  were  obtained — one  semi-indirect 


unit,  two  direct  units,  and  one  outdoor  unit,  all  equipped 
with  ;500-watt  lamps— which  cost,  installed  complete, 
including  lamp  and  pull-chain  switch,  not  more  than  $5. 
The  company  management  believed  that  it  could  afford 
to  give  a  customer  one  of  these  units,  provided  it  could 
be  assured  of  the  revenue  which  the  unit  would  produce 
if  continued  in  operation  for  at  least  one  year.  With 
this  in  mind  a  proposition  in  the  following  form,  which 
constituted  a  contract,  was  announced: 


APPLIANCE    CONTRACT 

(Date) I'J.  . 

The  undersigned  hereby  requests  the  Gas  &  Electric  Appli- 
ance Company  (the  appliance  sales  company  of  the  Union 
Gas  &  Electric  Company),  to  furnish 

E(iuipped  with 

At  premises 

It  being  understood  and  agreed  that  all  appliances  and 
attachments  furnished  under  this  agreement  are  and  shall 
remain  the  propei'ty  of  the  Gas  &  Electric  Appliance  Com- 
pany until  the  expiration  of  twelve  (12)  months  from  date  of 
installation,  when  they  shall  become  the  property  of  the  con- 
sumer ;  provided,  however,  that  the  consumer  shall  give  to 
the  Gas  &  Electric  Appliance  Company  at  the  time  the  electric 
units  are  installed,  permission  to  remove  and  retain  one  (1) 
gas  arc  for  each  electric  unit,  and  also  provided  that  the 
electric  units  are  used  during  the  twelve  (12)  months  they 
remain  the  property  of  the  Gas  &  Electric  Appliance  Com- 
pany and  are  not  replaced  with  any  other  units. 

The  Gas  &  Electric  Appliance  Company  will  maintain  these 
units  and  furnish  free  renewals  of  lamps  during  the  period  the 
units  remain  its  property.  The  consumer,  however,  shall  use 
leasonable  care  to  protect  the  units  while  in  his  possession 
and  shall  pay  for  renewals  or  broken  parts  required  due  to 
accident  or  negligence  on  the  part  of  the  consumer. 

The  consumer  shall  not  sell  or  remove  these  units,  or  any 
parts  of  the  same,  without  the  written  consent  of  the  Gas 
&  Electric  Appliance  Company. 


The  revenue  from  one  of  these  units  was  estimated 
as  follows:  On  the  basis  of  300  watts  demand  operat- 
ing four  hours  per  day,  300  days  per  year,  the  annual 
consumption  would  amount  to  360  kw.-hr.  This  energy 
at  5  cents  would  amount  to  $18  per  year,  or  $60  per 
kilowatt  connected.  Under  the  above-mentioned  ar- 
rangement the  estimated  cost  of  these  units  for  twelve 
months  was  as  follows: 

Unit  complete  and  hung $5 

Selling  expense 2 

Renewal   and  maintenance 3 

Total $10 

Compared  with  the  usual  basis  justifying  a  company 
investment  equivalent  to  the  revenue  received  from  one 
to  two  years'  use,  the  proposition  easily  comes  within 
the  limit  of  average  practice.  In  fact,  the  offer  proved 
even  better  than  the  figures  indicate,  because  the  cost 
of  the  unit  is  subject  to  a  credit  for  the  amount  re- 
ceived from  the  gas  arc,  which  will  average  about  $1.50. 
Moreover,  the  tendency  would  be  for  the  customer  to 
continue  to  use  these  or  other  electric  units  after  he 
has  become  accustomed  to  the  advantages  of  electric 
service. 

In  two  months  this  campaign  resulted  in  replacing 
1000  gas  "arcs"  and  a  considerable  number  of  gas 
burners.  An  important  feature  of  the  campaign  was 
that  120  concerns  that  were  using  very  little  or  no  elec- 
tric service  have  wired  the  principal  parts  of  their 
stores  and  are  now  using  electric  service  either  chiefly 
or  exclusively. 

On  the  assumption  that  5000  gas  arcs  could  be  re- 
placed, the  result  reached  by  Mr.  Wadsworth  is  as 
follows : 

Cost  of  5000  units  installed  and  maintained  for  one  year.  .    $50,000 

Revenue  for  one  year ^?'!- nn 

Kilowatts  connected I,.i00 

"Add  to  this  the  'intangible  assets'  and  the  proposi- 
tion is  one  that  offers  food  for  thought.  In  the  case 
of  our  company,"  he  continues,  "it  has  not  only  done  all 
that  was  expected  of  it,  but  it  has  proven  a  very  de- 
cisive blow  to  the  gas  arc  and  has  made  an  attractive 
increase  in  commercial  lighting  revenue." 
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FOR  A  BETTER  UNDERSTANDING 

President  Wagner  of  the  N.  E.  L.  A.  Discusses  the 

Relationship  of  the  Central  Station,  the 

Municipal  Electrician  and  the  Public 

During  the  sessions  of  the  International  Association 
of  Municipal  Electricians  held  in  Baltimore,  Aug.  22 
to  25,  a  notable  occasion  was  the  reception  tendered  to 
the  visiting  electrical  men  by  the  Baltimore  Consoli- 
dated company  section  of  the  National  Electric  Light 
Association,  when  the  president  of  the  N.  E.  L.  A., 
Herbert  A.  Wagner,  president  of  the  Consolidated 
company  of  Baltimore,  addressed  the  joint  meeting  con- 
cerning the  desirability  of  promoting  better  under- 
standing between  the  electric  lighting  companies  and 
the  municipal  electric  ians  of  the  country,  and  outlined 
the  possible  scope  of  relationship  between  the  two  great 
societies. 

Benefits  to  the  Community 

"You  municipal  electricians,  in  your  functions  of 
supervising  the  installation  of  electric  wiring  and  de- 
vices in  streets,  houses  and  buildings,  for  lighting,  tele- 
phone, telegraph,  and  fire  alarm  service,  represent  local 
government,"    said    Mr.   Wagner. 

"The  function  of  government  is  to  make  laws  and  to 
administer  them ;  in  other  words  to  regulate.  The 
function  of  the  corporation  is  to  produce  and  to  dis- 
tribute. Fairly  operated  corporations  are  a  benefit 
and  a  necessity  to  the  community.  Fair  regulation  is 
a  benefit  and  a  necessity  alike  to  the  corporations  and 
to  the  community.  The  modern  corporation  welcomes 
your  regulation,  and  I  am  sure  that  rather  than  tol- 
erating, you  are  welcoming  and  co-operating  with  the 
modern  central  station  corporation. 

"The  basis  for  this  co-operation  should  not  be  the 
self-interest  of  either  the  central  station,  or  the  munici- 
pality and  its  representatives,  nor  of  political  party, 
but  rather  the  greatest  good  to  the  public. 

Three  Parties  to  the  Understanding 

"With  better  understanding  between  the  corpora- 
tions, the  municipal  representatives,  and  the  public, 
there  can  eventually  be  obtained,  the  highest  efficiency, 
the  best  and  fairest  rates  for  electricity  supply,  and 
the  best  results  to  the  municipality  in  the  way  of 
taxes  and  the  growth  of  revenue  through  the  rapid 
growth  of  the  public  service  corporations.  On  the 
other  hand,  such  mutual  understanding  with  fair  regu- 
lation, co-operation,  and  fairness  in  dealing,  will  bring 
the  best  results  to  the  stockholders  of  the  corporation. 

"Consequently,  we  central  station  men  want  to  co- 
operate with  you  municipal  electricians  in  every  way 
possible  to  bring  about  the  fairest  understanding  and 
the  highest  efficiency  in  our  work.  To  a  large  extent 
our  interests  are  one,  in  that  we  are  both  serving  the 
public,  and  we  should  surely  want  to  serve  the  public 
in  the  way  to  bring  about  the  greatest  and  best  results 
to  all  concerned." 


Paterson,  N.  J.,  Will  Hereafter  Buy  Only 

Electric  Fire  Trucks 

Following  exhaustive  tests  of  electric  vehicles  and 
other  types  of  trucks  for  transporting  its  fire  depart- 
ment apparatus,  the  Paterson  (N.  J.)  fire  board,  of 
which  F.  H.  Schilke  is  chairman,  has  voted  that  all 
future  additions  to  the  Paterson  department  shall  be 
electrically  driven.  The  board  recently  opened  bids 
for  twelve  different  electric  tractors  for  hauling  com- 
bination chemical  and  hose  wagons,  steam  pumping  en- 
gines, and  aerial  trucks. 


Wiring  and  Illumination 

Latest  Practice  in  the  Electrical 
Contracting  Field  and  in  the  Art 
of  Interior  and  Exterior  Illumination 


Apartment  House  Meter  Board  with  Special 
Washing-Machine  Circuits 

In  several  Minneapolis,  Minn.,  apartment  buildings 
the  owner  has  installed  electric  washing  machines  as 
part  of  the  equipment  of  the  structures.  The  buildings 
contain  respectively  forty-four,  nineteen  and  twenty- 
one  apartments,  and  the  washers  are  arranged  to  be 
used  at  will  by  any  tenant,  who  simply  pays  for  the 
energy  consumed.  The  machines  are  located  in  the 
common  laundry  room  in  the  basement  and  each  tenant 
is  assigned  a  certain  day  on  which  to  wash;  but  the 
four  washing  machines  installed  and  the  several  tubs 
make  it  possible  for  four  or  more  family  washings  to 
be  in  progress  at  once. 

The  wiring  installation  which  makes  it  impossible 
for  any  tenant  to  use  the  machine  except  when  supplied 
with  energy  through  her  own  meter  is  very  interesting. 
Just  below  the  fuse  cabinets,  and  connected  to  them  by 
conduits,  are  two  special  steel  cabinets  with  twenty-two 
individual  lock  doors.  Each  cabinet  door  is  numbered 
to  correspond  with  the  numbering  system  of  the  dif- 
ferent apartments,  wherein  the  same  number  appears 
on  the  mail  boxes,  telephones,  meters  and  other  things 
common  to  each  apartment.  Behind  each  door  of  the 
cabinet,  and  practically  in  contact  with  it,  is  a  porce- 
lain plug  connected  in  circuit  with  the  meter  for  the 
corresponding  apartment.  Into  this  plug  the  tenant 
inserts  in  one  of  four  leads,  say  No.  1,  which  are  run 
in  conduit  around  to  the  laundry  room,  a  distance  of 
75  ft.,  and  then  goes  to  the  laundry  room  and  connects 
the  other  end  of  circuit  No.  1  with  one  of  the  washing 
machines. 

When  the  tenant  has  finished  she  pulls  the  connec- 
tion from  her  cabinet  and  locks  the  door,  and  the  porce- 
lain plug  block  is  so  close  to  the  door  that  it  is  im- 


ANY  ONE  OF  THE  FOUR  WASHING  MACHINES  IN  THE  BASEMENT 
LAUNDRY  CAN  BE  OPERATED  FROM  THE  METER  CIRCUIT  OF 
ANY  TENANT. 
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possible  for  anyone  else  to  make  connection  through  it 
from  an  adjacent  cabinet  opening  except  by  opening  the 
cabinet  door. 

The  service  board  in  this  apartment  is  also  unusual. 
Space  is  provided  for  the  forty-four  meters  to  be  in- 
stalled in  three  tiers  on  the  wall  where  the  service  mains 
enter,  and  these  are  connected  to  the  two  fuse  cabinets 
and  cut-out  panels  by  a  line  of  conduit  just  below  each 
row  of  meters.  This  conduit,  which  is  a  3-in.  square 
steel  trough,  is  fitted  with  a  fiber  top,  through  which 
holes  are  drilled  for  the  leads  to  each  meter.  Had  the 
usual  conduit  been  used  it  would  have  required  176 
bushings,  while  with  the  fiber  top  it  was  only  necessary 
to  bore  the  holes  the  size  of  the  wire  and  pull  the  wire 
through,  thus  introducing  a  material  saving  in  the  in- 
stallation cost. 

On  similar  installations  which  were  made  later,  a 
scheme  was  found  for  keeping  the  fiber  from  warping 
due  to  dampness  of  the  basement.  The  meters  are  set 
close  to  these  troughs  so  that  there  is  only  a  very  short 
piece  of  exposed  wiring,  and  this  is  the  only  exposed 
wiring  in  the  whole  building.  The  layout  of  this  instal- 
lation and  the  special  cabinet  and  all  electrical  work  were 
designed  and  installed  by  the  Beck  Electrical  Construc- 
tion Company  of  Minneapolis. 


Low-Cost  Street  Lighting  System  Makes 
Michigan  Town  Attractive 

To  the  traveler  passing  through  northern  Michigan 
by  night  Cadillac's  new  street  lighting  system  attracts 
immediate  attention  because  of  its  beauty  and  good 
illumination.  The  installation  was  engineered  and  in- 
stalled by  the  Consumers  Power  Company,  of  which 
George  D.  Westover  is  district  manager,  but  was  paid 
for  by  the  Retail  Merchants  Association.  After  it  was 
all  completed  and  operating  it  was  presented  to  the  city. 
It  comprises  101  Cutter  ornamental  posts  spaced  an 
average  of  108  ft.  apart  and  set  opposite  each  other. 
Each  of  these  posts  is  equipped  with  a  250-watt  7.5- 
amp  gas-filled  lamp,  burned  tip-up,  and  Solux  senior 
tops. 

The  lamps  are  fed  through  standard  underground 
armored  cable  with  No.  6  conductor  furnished  by  the 
M.  B.  Austin  Company,  Chicago.     This  is  laid  beneath 


the  bitulithic  pavement,  in  a  trench  4  in.  wide.  This 
trench  was  cut  into  the  pavement  next  to  the  cement 
irutter,  to  a  depth  sufficient  to  hold  the  cable  and  the 
pavement  relaid  over  it.  In  the  brick  pavement,  the  half 
and  whole  length  bricks  next  to  the  cement  gutter  were 
removed,  the  cable  placed  in  the  sand  cushion  beneath, 
and  the  l)ricks  replaced.  On  residential  streets  the  cable 
was  laid  in  a  trench  1  ft.  deep  and  1  ft.  wide  in  the 
parkway.  The  posts  in  all  cases  were  set  on  separate 
cement  blocks,  through  which  openings  were  laid  for  the 
cable  to  enter,  and  in  which  anchor  posts  for  whole 
bolts  were  set. 

Energy  is  supplied  by  the  central  station  company 
over  a  7.5-amp.  constant-current  circuit  on  a  charge  ba- 
sis of  $14.50  per  post  year  for  11  o'clock  service,  and 
$28.50  for  all  night  service.  The  total  cost  of  the  in- 
stallation was  $6,775 — a  unit  cost  of  $67. 


Future  Electric  Heating  Demands  May 
Eclipse  Even  Power  Load 

In  an  interview,  Milan  R.  Bump,  chief  engineer  for 
H.  L.  Doherty  &  Company,  recently  commented  on  the 
increasing  demand  for  electric  service  in  the  field  of 
wholesale  power. 

"But,"  declared  Mr.  Bump,  "apparently  a  new  period 
of  still  wider  development,  particularly  in  our  manu- 
facturing sections,  is  now  well  on  the  way  toward  ac- 
complishment. I  refer  to  the  use  of  electricity  for  heat- 
ing pui^poses  in  steel  plants,  enameling  ovens  of  all 
classes,  metal  heating  and  melting  processes,  etc. 

"In  some  towns  this  field  is  so  large  as  to  eclipse  the 
field  for  power  sold  through  motors.  I  have  in  mind 
an  analysis  made  recently  in  a  town  of  20,000  people 
in  Ohio  which  indicated  that  it  seemed  feasible  to  se- 
cure a  load  of  at  least  40,000  kw.  of  this  class.  This 
capacity,  a  few  years  ago,  would  have  been  ample  to 
supply  the  electrical  needs  of  a  city  with  a  population 
of  500,000. 

"It  is,  therefore,  with  a  confidence  gained  by  actual 
demonstration  of  the  possibilities,  that  I  feel  safe  in 
saying  that  there  never  has  been  a  time  in  the  history 
of  the  electrical  industry  when  the  outlook  for  per- 
centage of  growth  during  a  coming  period  was  better 
than  it  is  to-day." 


NEW  ORNAMENTAL  LIGHTING  SYSTEM   IN  BUSINESS  DISTRICT  OF     CADILLAC,    MICH. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


rESTS  ON  SUBSTITUTE  FOR  OIL 

IN  HIGH-TENSION  SWITCHES 

Results    of    an    Investigation    of    Operation    of    Oil 

Switches  When  Carbon  Tetrachloride  Is 

Used  Alone  and  with  Oil 

THE  possibility  of  explosion  in  oil  switches  has 
been  largely  eliminated  by  improvements  in  de- 
sign, although  the  inflammable  nature  of  oil 
s  always  a  source  of  danger  in  case  of  fire,  since  fire 
ighting  is  seriously  impeded  when  a  considerable 
juantity  of  oil  takes  fire.  Recent  experiments  con- 
iucted  by  M.  Vogelsang  in  Germany  and  reported  in 
;he  Elektrotechnische  Zeitschrift,  Vol.  12,  1916,  have 
iealt  with  the  possibility  of  a  substitute  for  oil  that 
night  be  used  in  oil  switches. 
The  properties  of  carbon  tetrachloride  known  under 
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FIG.   1 — COMPARATIVE  RESULTS  OF  BREAKDOWN   TESTS  IN   OIL 
AND  CAKBON  TETRACHLORIDE 

the  name  of  benzinoform  were  investigated.  The  pos- 
sible use  of  this  substitute  was  originally  suggested 
by  E.  Peyrusson  of  Paris,  in  his  German  patent 
218,399,  dated  December,  1908,  which  has  since  ex- 
pired. 

Results  of  tests  carried  out  to  determine  its  insu- 
lating properties  are  shown  in  Fig.  1.  A  great  differ- 
ence was  found  according  as  the  breakdown  voltage 
was  applied  permanently  or  momentarily.  The  spark 
passed  between  needle-points.  One  curve  shows  the 
breakdown  voltage  required  to  break  down  the  medium 
at  once,  that  is,  within  two  seconds ;  the  other  shows 
the  breakdown  voltage  which  just  suflfices  to  produce 
the  effect  in  twenty  minutes.  The  tests  were  scarcely 
exhaustive,  but  sufficient  to  establish  the  fact  that  the 
fluid  was  quite  suitable  for  use  on  high  voltages.  The 
fact  that  it  behaves  very  well  on  momentary  surges  is 
very  useful  because,  in  practice,  surges  of  this  character 
constitute  the  real  danger.  Electrification  causes  a 
considerable  commotion  in  the  fluid.  This  is  also  the 
case  with  oil,  but  not  to  the  same  extent,  and  this  may 
explain  the  differences  in  the  breakdown  voltages  no- 
ticed in  the  curves. 

In  September,  1914,  a  switch,  filled  with  benzino- 
form, and  covered  with  a  layer  of  glycerine,  was  placed 


into  steady  use  in  the  test  room.  It  was  kept  under 
steady  observation  through  a  glass  window.  The  first 
important  fact  that  was  noted  was  of  a  decidedly  un- 
satisfactory nature.  Within  a  month  all  the  copper 
parts  were  covered  with  a  slimy  green  layer.  But  this 
was  found  to  be  due  to  the  glycerine,  and  to  have  noth- 
ing to  do  with  the  insulating  fluid  itself.  The  ordinary 
type  of  oil  switch  cannot  therefore  be  used  with  ben- 
zinoform, if  a  layer  of  glycerine  is  used.  This  switch 
was  used  on  very  different  pressures  up  to  10,000  volts ; 
the  ordinary  pressure  was  about  5000  volts.  After 
six  weeks,  there  was  a  flash-over  on  5000  volts,  which 
took  place  between  the  copper  and  the  glycerine.  The 
switch  was  then  replaced  by  another,  in  which  the  in- 
sulators were  deeper  immersed  in  the  fluid.  Up  to  the 
end  of  1914,  short-circuits  were  made  daily,  and  noth- 
ing happened  till  the  end  of  March,  1915,  when  an- 
other accident  occurred.  It  was  then  found  that  the 
level  of  the  fluid  had  fallen  26mm.  in  consequence  of 
a  slight  leakage  in  the  case,  and  it  may  be  remarked 
that  such  leakages  cannot  be  noticed  from  the  out- 
side, on  account  of  the  volatility  of  the  fluid.  This  is 
quite  different  from  oil;  there  the  leakage  of  a  few 
drops  always  causes  an  oily  patch,  which  is  easily 
noticed. 

The  tests  conducted  with  this  old  type  of  oil  switch 
were  of  interest,  as  it  was  very  frequently  used  on 
very  different  pressures.  It  was  used  in  connection 
with  a  transformer,  which  took  about  50  kva.,  but 
it  was  not  connected  immediately  to  the  network.  It 
was  therefore  considered  desirable  to  connect  it  to  the 
3000-volt  single-phase  supply  from  a  central  station. 
The  plant  was  supplied  with  direct-current  through  a 
group  of  converters.  Four  switches  for  the  converters 
were  filled  with  benzinoform  in  the  spring  of  1915. 
The  switch  connected  to  a  220-kw.  transformer  was 
most  frequently  used;  and  it  was  also  the  one  with 
which  most  of  the  trouble  took  place.  After  some 
days,  it  refused  to  work;  this  was  found  to  be  due  to 
defective  lubrication;  ordinarily  the  oil  lubricates  the 
contacts.  The  strength  of  the  springs  was  adjusted; 
but  the  same  thing  happened  again  soon  after.  The 
strength  of  the  cut-out  coil  was  increased,  and  the 
trouble  ceased.  One  night  the  whole  room  was  filled 
with  vapour,  and  this  was  thought  to  be  due  to  the 
glycerine.  The  switch  was  then  cleaned  out,  but  the 
same  thing  happened  again,  and  was  doubtless  due  to 
the  frequent  use  of  the  switch  and  the  consequent 
agitation  of  the  layer  of  glycerine  which  was  used  with 
the  benzinoform. 

It  seemed  desirable  to  see  how  a  switch  of  this  type 
could  deal  with  a  serious  short-circuit,  and  arrange- 
ments were  made  to  carry  out  a  test  on  a  machine 
giving  1100-kw.  single-phase  power  at  3000  volts;  it 
was  driven  by  steam  power  with  a  reciprocating  en- 
gine. The  test  was  made  as  severe  as  possible,  in  view 
of  the  fact  that  the  voltage  was  not  very  high.  The 
switch  chamber  contained  75  litres  of  fluid,  the  dis- 
tance from  the  contacts  to  the  surface  of  the  glycerine 
was  195  mm.,  and  the  depth  of  the  layer  of  glycerine 
was  18mm.  The  precise  nature  of  the  adjustments 
and  arrangements  are  described  by  the  author  in  some 
detail.     SuflSce  it  to  say  that  a  three-pole  switch  was 
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adapted  uii.symiuetricall.v  to  tho  purpose,  and  that  the 
te.st.s  were  fairly  satisfactory  in  their  results  up  to 
pressures  of  8250  volts.  There  was  a  considerable 
excess  of  vapour  pressure  in  the  box  when  the  switch 
operated,  and  the  metallic  parts  were  in  places  at- 
tacked by  the  arc.  The  contact  pieces  were  in  some 
measure  covered  partially  with  a  black  deposit  which 
could  be  easily  removed  by  the  finger.  But  more  par- 
ticularly was  there  a  sign  of  defective  lubrication  of 
the  contacts,  which  was  very  noticeable  when  com- 
pared with  oil;  and  this  effect  has  been  already  no- 
ticed. It  is  therefore  necessary  to  increase  the  strength 
of  the  springs,  if  the  switch  is  to  operate  with  cer- 
tainty on  a  short-circuit. 

From  the  preliminary  tests  it  is  concluded  that  ben- 
zinoform  is  not  in  all  respects  a  satisfactory  substi- 
tute for  oil.  The  volatile  nature  of  the  fluid  and  the 
probable  necessity  of  using  glycerine  to  prevent  it 
seems  likely  to  cause  trouble  in  practice.  A  closed 
type  of  switch  seems  most  suitable,  in  which  the  lead- 
ing-in  insulators  are  at  the  bottom.  This  kind  can 
generally  be  so  designed  that  the  moving  parts,  which 
pass  through  the  layer  of  glycerine,  can  be  limited  to 
a  rod;  and  this  diminishes  the  difficulties  due  to  the 
glycerine.  A  mixture  of  benzinoform  with  oil  may 
constitute  an  improvement  on  the  use  of  oil  alone,  but 
it  cannot  be  regarded  as  doing  away  with  the  risk  of 
fire  entirely,  or  even  more  than  very  partially.  It  has 
long  been  supposed  that  inflammability  and  insulating 
capacity  must  necessarily  go  together  in  an  oil,  and 
thus  it  seemed  that  any  oil,  suitable  for  a  high-ten- 
sion switch,  must  expose  the  installation  to  a  certain 
fire  risk.  But  the  above  facts  and  experiments  seem 
to  show  that  this  is  not  the  case,  and  that  a  practical 
solution  of  the  problem  is  quite  within  the  bounds  of 
possibility.  Abstracted  from  Elek.  Zeit.,  Vol.  12,  1916, 
in  London  Electrician,  July  21,  1916. 

Generators,  Motors  and  Transformers 

Adjustable-Speed  Induction  Motors. — A  description 
of  a  new  motor  which  is  built  under  F.  Creedy's  pat- 
ents. Being  otherwise  identical  with  the  squirrel-cage 
induction   motor,   it  has   a   drum-wound   stator  or  pri- 


the  motor  winding.  By  the  use  of  this  phase  converter 
and  a  suitable  controller,  it  is  possible  to  vary  the 
phase  difference  between  adjacent  sections  of  the  stator 
winding  in  such  a  way  as  to  produce  any  desired  polar- 
ity. In  Fig.  2  is  shown  such  a  winding,  having  thir- 
teen terminals  connected  to  a  phase  converter,  giving 
thirteen  phases,  in  such  a  manner  as  to  give  two,  four 
or  six  poles.  If  every  terminal  of  the  motor  is  con- 
nected in  order  to  the  corresponding  terminal  of  the 
phase  converter,  the  phase  difference  between  the  ad- 
jacent sections  of  the  motor  will  be  the  same  as  that 
of  adjacent  sections  of  the  phase  converter  (that  is, 
360  divided  by  13  in  the  case  shown),  when  the  motor 
will  operate  as  a  bipolar  machine.  If  the  motor  ter- 
minals, starting  from  a  given  point,  are  connected  to 
every  second  converter  terminal,  the  phase  difference 
between  the  sections  will  be  doubled,  and  the  motor 
will  operate  with  four  poles.  Similarly,  if  the  motor 
terminals  are  connected  to  every  third  phase-converter 
terminal,  the  phase  difference  between  adjacent  sec- 
tions will  be  tripled,  and  the  motor  will  operate  with 
six  poles,  and  so  on.  By  the  use  of  a  machine  operat- 
ing on  these  principles  the  following  advantages  are 
secured:  Variable-speed  machines  can  be  supplied  in 
all  sizes  up  to  the  very  largest  without  incurring  corn- 
mutating  troubles,  and,  in  fact,  without  departing  from 
standard  induction-motor  practice.  The  well-known 
advantages  of  the  standard  induction  motor  are  re- 
tained. Although  more  terminals  and  wiring  are  used 
than  in  single-speed  three-phase  motors,  the  wiring  is 
correspondingly  reduced  in  section,  so  that  the  total 
cross-section  of  copper  in  the  wiring  is  exactly  the 
same  as  in  a  standard  machine,  and  thus  has  only  half 
the  section  required  for  a  two-speed  machine,  with 
two  separate  windings.  The  whole  of  the  stator  wind- 
ing is  always  in  use,  so  that  there  is  no  dead  copper 
on  the  stator,  as  in  the  two-speed  motor  just  men- 
tioned. It  is  possible  to  offer  a  larger  number  of  steps 
in  speed,  from  six  in  the  15-hp.  size  up  to  nine  in  the 
100-hp.  size,  and  even  more  in  larger  sizes,  instead  of 
two  or  three  only.  The  controller  and  phase-converter 
form  a  separate  unit,  which  can  be  placed  at  any  con- 
venient   distance   from   the   motor.      The   difl[iculty   as 


FIG.    2 — CONNECTIONS    OF    GREEDY    MOTOR    AND    PHASE    CONVERTER  FOR  TWO,   FOUR  AND   SIX   POLES 


mary,  divided  into  a  number  of  sections  which  can  be 
connected  in  either  "mesh"  or  "star."  From  each  sec- 
tion a  terminal  is  brought  out,  which  connects  through 
a  suitable  controller  to  a  phase  converter,  consisting 
of  a  specially  wound  transformer,  whose  function  is  to 
convert  from  the  two-  or  three-phase  line  current,  to 
a  number  of  phases  equal  to  that  of  the  sections  in 


regards  starting  squirrel-cage  motors  is  comparatively 
overcome,  so  that  3-to-l  speed  range  machines,  of  the 
squirrel-cage  type,  can  be  guaranteed  to  start  at  full- 
load  torque,  with  not  exceeding  twice  full-load  current. 
As  compared  with  direct-current  variable-speed  inter- 
pole  shunt  motors,  the  motor  is  capable  of  giving  the 
same  torque  at  all  speeds,  and  consequently  power  pro- 
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lortional  to  the, speed.  It  is  claimed,  therefore,  that 
he  natural  characteristics  of  the  motor  correspond 
tiuch  more  closely  with  those  of  ordinary  industrial 
(lachinery  than  do  the  characteristics  of  direct-current 
notors. — London  Elec.  Rev.,  July  14,  1916. 

Lamps  and  Lighting 

Lamps  on  Electric  Vehicles. — In  the  report  of  the 
lectric  vehicle  committee  of  the  (British)  Incorpora- 
ed  Municipal  Electrical  Association  it  is  stated  that 
he  committee  jointly  with  representatives  of  the 
tungsten  Lamp  Association,  has  considered  the  ques- 
ion  of  the  size  of  bulbs,  and  the  voltage  of  incandes- 
ent  lamps  for  use  on  electric  vehicles.  The  result  of 
he  joint  deliberation  was  the  issuing  of  a  recom- 
(lendation  that  the  standard  voltage  should  be  consid- 
red  as  12  volts,  the  lamps  to  be  coupled  across  a  sec- 
ion  of  six  cells  in  a  leadplate  battery  or  the  equiv- 
,lent  number  in  a  nickel-iron-alkali  battery.  It  was 
ecommended  that  the  sizes  of  bulbs  should  be  those 
ixed  by  the  British  Engineering  Standards  Commit- 
ee  in  their  report.  No.  69.— London  Electrician,  June 
0,  1916. 

Installations,   Systems   and   Appliances 

Sivitch  Gear  Control. — A.  G.  COLLis. — An  illustrated 
rticle  in  two  sections  which  deals  with  the  standardi- 
ation  of  switch  gear  and  developments  in  protective 
pparatus  designed  to  reduce  complications  that  are 
ometimes  unnecessarily  introduced.  The  author  takes 
p  in  the  first  section  the  operation  of  a  combination 
elay.  This  relay  is  designed  to  open  the  circuit  at 
1)  a  predetermined  overload,  (2)  failure  of  pressure; 
nd,  in  addition,  to  open  (3)  under  a  predetermined 
eversal  of  energy  or  current.  Its  use  depends  upon 
urrent  and  potential  transformers  with  a  secondary 
djustable  resistance.  The  potential  transformer  D 
Fig.  3)  and  the  current  transformer  C  are  connected 
a  the  mains  A,  the  adjustable  resistance  E  being  in- 
erted  in  the  secondary  of  the  potential  transformer  D, 
f  which  the  secondary  of  the  current  transformer  C 
nd  the  relay  F  form  part  of  the  circuit.  The  relay  F 
5  connected  across  the  closed  secondary  circuit,  the 
/indings  of  which  operate  a  moving  element,  which 
loses  or  opens  contacts  connected  to  the  automatic 
eatures  H  of  the  circuit  breaker  B.  Under  ordinary 
/orking  conditions  the  currents  set  up  in  the  second- 
ries  of  the  current  and  potential  transformers  are  to 

certain  extent  balanced  and  so  adjusted  that  no  effec- 
ive  current  passes  through  the  relay  circuit.  When 
he  direction  of  current  is  reversed  in  the  primary 
lains,  the  currents  in  the  relay  circuit  are  additional, 
nd  their  value  is  determined  by  the  variable  resist- 
nce.  The  effect  of  an  overload  or  drop  in  volts  when 
he  flow  of  energy  is  in  the  normal  direction  in  the 
ligh-tension  mains  introduces  an  out-of-balance  of  sec- 
ndary  currents  between  the  potential  and  current  cir- 
uits,  the  relationship  of  which  is  predetermined  by 
he  variable  resistance.  The  difference  of  these  values 
•asses  through  the  relay  circuit  operating  the  moving 
lement,  and,  in  turn,  closing  the  automatic  features  of 
he  high-tension  switch  opening  the  circuit.  In  this 
elay  there  are  two  methods  of  adjustment — one  by  the 
ariable  resistance  in  the  secondary  circuit  and  the 
ther  by  varying  the  tripping  current  of  the  relay, 
hus  giving  a  wide  range  of  operations.  It  is  not  pos- 
ible  to  open  circuit  on  reverse  only  or  for  overload 
'nly,  or  for  the  apparatus  to  act  as  a  pressure  drop 
levice  separately  from  the  other  features.  In  some 
nstances  the  combination  would  be  very  undesirable, 
^he  theories  of  usual  English  practice,  however,  are 
n  a  transition  stage,  and  it  is  expected  that  the  util- 


ity of  this  combination  will  have  a  much  wider  scope 
in  the  future.  The  question  of  selectiveness  can  be 
added  to  the  relay  itself,  as  cases  may  determine. 
Wattmeter  relays  are  also  discussed  and  general  re- 
marks offered  on  features  of  design  and  control  of  re- 
lays to  satisfy  certain  operating  requirements.  Under 
A  I       I  Z? 
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FIG.    3 — OPERATION    OF    THE    COMBINATION    RELAY 

the  heading  of  special  protective  gear  reference  is 
made  to  arrangement  for  the  isolation  of  faults  on  any 
section  of  supply  without  disturbing  feeders.  A  brief 
comment  is  also  offered  on  the  operation  of  oil  switches, 
break  switches  and  the  design  of  switchboards. — Lon- 
don Engineer,  July  21  and  28,  1916. 

Electrochemistry  and  Batteries 

Radium  from  Carnotite. — Herman  Schlundt. — An 
account  of  some  experiments  on  the  extraction  of  radium 
from  carnotite  ores  with  concentrated  sulphuric  acid. 
The  carnotites  consist  of  a  sandstone  with  a  clay  binder 
variably  impregnated  with  the  mineral  carnotite,  a 
hydrous  potassium  uranium  vanadate  containing  barium 
and  calcium.  By  boiling  carnotite  ores  with  concen- 
trated sulphuric  acid  the  barium  and  radium  compounds 
present  are  converted  into  bisulphates  which  remain  in 
solution  in  an  excess  of  the  acid,  and  may  then  be 
separated  from  the  insoluble  components  by  filtration 
followed  by  washing  the  residue  with  concentrated  sul- 
phuric acid.  From  the  acid  liquors  thus  obtained  the 
radium  is  recovered  by  diluting  with  water,  whereby 
barium-radium  sulphate  is  precipitated. — Journ.  Phys. 
Chem.,  June,  1916. 

Telegraphy,  Telephony  and  Signals 
Impulse  Excitation  Transmitter. — Ellery  W.  Stone. 
— A  paper  in  which  ideal  "impulse  excitation,"  as  op- 
posed to  the  usual  quenching  gap  phenomena,  is  de- 
scribed. The  best  conditions  for  impulse  excitation  are 
explained.  The  development  of  a  rotary  sectored  gap 
of  small  separation  operating  in  a  hydrocarbon  atmos- 
phere, is  considered.  A  2500-volt,  60-cycle  transformer 
charges  a  large  capacity  which  discharges  through  the 
gap  and  a  small  inductance.  Effective  impulse  excita- 
tion requires  about  2400  r.p.m.  of  the  gap  or  more. 
Using  alcohol  vapor,  an  adjustable  pressure  valve  must 
be  fitted  to  the  gap  to  prevent  excessive  pressures  which 
raise  the  gap  voltage  inordinately.  A  complete  2-kw. 
transmitter  of  this  type  is  described.  The  antenna  cir- 
cuit need  not  be  in  tune  with  the  closed  circuit,  hence 
wave  changing  is  accomplished  by  merely  shifting  the 
antenna  lead  along  the  antenna  loading  inductance.  The 
radiation  remains  constant  over  a  wide  range  of  wave 
lengths  without  closed  circuit  tuning.  Smooth  disk  gap 
experiments  are  also  described. — Proceedings  Inst,  of 
Radio.  Eng.,  June,  1916. 
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A  College  Course  for  the  Study  and 

Discussion  of  Engineering 

Periodicals 

To  the  Editor  of  Elkctkical  Would: 

Sir: — At  the  University  of  Oklahoma 
we  have  found  a  very  efficient  method 
of  applying:  enj;ineerinj>:  periodicals  in 
classroom  discussions.  The  course  has 
been  instituted  to  meet  several  condi- 
tions observed  in  American  technical 
schools  during  the  last  four  or  five 
years. 

These  conditions,  briefly  stated,  are 
as  follows:  There  is  a  hiatus  or  gap  to 
be  filled  between  the  textbook  and  the 
work  in  which  the  graduate  finds  him- 
self after  leaving  college.  (2)  There 
has  been  noted  a  lack  in  breadth  of 
view  of  many  college  graduates  of  re- 
cent years,  due  probably  to  too  narrow 
or  concentrated  work  in  school.  (3) 
There  has  been  noted  in  the  young  grad- 
uate a  weakness  in  the  knowledge  of 
relationships  of  diff'erent  things  engi- 
neering,  and  (4)  the  courses  in  English 
in  most  institutions  have  failed  to  pro- 
vide a  very  good  grasp  of  the  essentials 
of  technical  composition. 

The  course  mentioned  is  an  attempt 
to  take  care  of  the  weaknesses  or  de- 
ficiencies in  training  of  the  engineering 
college  and  to  bridge  the  gap,  in  a  way, 
between  the  text  and  the  work.  All 
magazines  and  proceedings  of  societies 
as  they  are  delivered  at  the  university, 
pass  over  the  desk  of  the  head  of  the 
department  of  electrical  engineering, 
who  uses  characteristic  marks  on  the 
different  articles,  indicating  whether  the 
article  is  to  be  read  and  discussed,  or 
whether  it  is  to  be  merely  called  to  the 
attention  of  the  student. 

All  students  are  required  to  give 
thorough  study  to  all  of  the  periodicals 
in  a  given  list,  and  once  a  week,  for  a 
period  of  at  least  two  hours,  the  in- 
structional force  of  the  department 
meets  all  the  seniors  in  a  general  or 
detailed  discussion  of  the  matter  which 
has  appeared  during  the  past  week.  In 
addition  to  the  articles  marked,  any 
student  is  at  liberty  to  bring  up  any 
article  which  he  deems  worthy  of  dis- 
cussion, or  upon  which  he  may  have 
some  question.  The  nature  of  the  dis- 
cussion in  most  cases  is  rather  general 
than  in  detail  as  regards  purely  scien- 
tific articles,  for  there  is  room  in  the 
general  classes  to  consider  more  in  de- 
tail any  article  which  appears  to  need 
more  extended  discussion  than  can  be 
given  during  this  period. 

The  main  benefits  which  have  been 
noted  from  this  course  are  a  develop- 
ment of  the  viewpoint  of  the  student, 
an  intimate  acquaintance  of  the  stu- 
dent with  the  engineering  periodicals, 
an  added  interest  in  the  relation  of  en- 
gineering to  the  economic  world  in  gen- 
eral, and  an  added  grasp  of  the  value 
and  the  opportunity  of  the  engineer  in 
present-day  affairs. 

Since  the  inauguration  of  this  course, 
which  has  now  been  running  success- 
fully for  three  years,  all  of  the  gradu- 
ating classes  are  unanimous  in  their 
verdict  as  to  the  benefit  of  the  work— 
they  view  its  value  as  being  perhaps 
greater,  for  the  time  spent,  than  that 
of  any  other  course  in  the  curriculum. 


Readers'  Views 
and  Comments 


It  has  certainly  developed  a  much 
greater  usefulness  for  the  engineering 
periodicals    in   this   institution. 

Harold  V.  Bozell, 

Director    Ftrhool    of    K  led  rival    I'lnpinecrinfj, 
(Inivrmih/  of  Oklahoma. 
Norman,  Okla. 


Minimizing  Customers'  Cash 

Deposits 

To  the  Editor  of  Electrical  World: 

Sir: — Several  recent  articles  in  your 
columns  have  dealt  with  the  subject  of 
customers'  guarantee  deposits,  which  so 
often  prove  troublesome  to  both  com- 
pany and  customer.     The  general  con- 


To. 


Afip.  No . 


Gentlemen: 

We  have  received  an  apiilicatiun 

for  service  from 

at 

. Applicant 

claims  to  have  heen  a  former  cus- 
toiner  of  yours.  Under  these  cir- 
cumstances we  would  consider  it  a 
favor  if  you  would  fill  in  the  infor- 
mation asked  for  on  the  reverse  side 
of  this  card  and  return  it  to  us  in 
the  inclosed  stamped  envelope.  This 
information  regarding  applicant's 
past  record  will  materially  aid  us  in 
deciding  whether  or  not  to  require 
a  guarantee  deposit. 

Very  trtily  yours. 


(Name) 


(Date) 


(Address) 

(Over) 


customer's   record    card — FRONT 

sensus  of  opinion  now  seems  to  be  to 
abolish  such  deposits  where  it  is  safe 
to  do  so. 

A  r>ractice  that  has  been  used  by  some 
of  the  gas  interests  for  considerable 
time  with  very  satisfactory  results  is 
based  on  an  exchange  of  credit  infor- 
mation among  the  companies  them- 
selves by  means  of  customers'  record 
cards.  Application  for  credit  informa- 
tion is  made  by  the  utility  receiving  the 
application  for  service  to  the  company 
from  which  the  customer  states  that  he 
had   previously   obtained    service.      The 
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Were  bills  paid  promptly 

Is  final  bill  paid  .' 

How  much  is  still  due  by  api>licavt 

on  old  account 

Did  you  require  notices 

Remarks: 


(Date) 


(Signed) 


(Over) 


general  plan  has  been  found  to  giv( 
good  results,  and  there  seems  to  be  uu 
reason  why  similar  success  should  not 
be  obtained  by  central  station  com- 
panies in  accomplishing  the  reduction 
of  customers'  guarantee  deposits  to  a 
minimum. 

The  use  of  the.se  customers'  recoul 
cards  is  advantageous  in  more  way 
than  one.  Not  only  does  it  minimiy,( 
the  annoyance  and  friction  so  intimate- 
ly connected  with  the  payment  of  cus- 
tomers' deposits,  but  the  practice  will 
tend  to  make  customers  more  careful 
as  to  their  records,  and  also  encourage 
the  public  to  look  to  the  utility  as  a 
reference,  when  one  is  needed. 

W.   S.  Fletcher. 

Chicago,  111. 


Vapor  Pressure  Regulation  for 
Vapor  Rectifier 

To  the  Editor  of  Electrical  World: 

Sir: — Since  the  invention  of  the  mer- 
cury arc,  or  vapor  rectifier,  by  Dr.  P. 
C.  Hewitt  no  special  vapor  pressure 
(vacuum)  regulation  has  been  provided 
for  the  bulb  or  tank  of  a  vapor  rectifier. 
From  investigations*  dealing  in  princi- 
ple with  a  close  study  of  efficiency,  bulb 
ar.d  transformer  losses,  anode  current 
ad  voltage,  wave  form,  vapor  pressure,; 
frequency  and  their  dependency  upon 
each  other,  the  writer  came  to  the  con- 
c  usion  that  the  vapor  rectifier  in  the 
r  resent  form  could  not  be  used  to  the 
fullest  advantage,  regarding  operation 
even  if  the  best  possible  transformer! 
and  the  best  designed  bulb,  exhausted, 
with  the  best  possible  care,  are  avail- 
able. 

It  has  been  found  by  the  writer 
that  for  a  given  primary  voltage' 
through  changing  of  the  vapor  pres-! 
sure  (vacuum)  or  temperature  in  the- 
bulb,  the  efficiency,  bulb  losses,  anode 
current  and  voltage  wave  form  (form 
factor)  can  be  changed,  or  in  other 
words  through  this  regulation  we  -car) 
control  for  constant  primary  voltage,; 
efficiency,  bulb  losses,  anode  current 
and  voltage,  and  wave  form  (form  fac- 
tor). 

The  writer  has,  therefore,  conceived 
the  idea  of  providing  a  mercury  vapoi 
rectifier  or  vapor  rectifier  with  a  vapor 
pressure  regulator  to  regulate  th( 
vapor  to  the  best  advantage  which  can 
not  be  done  when  only  a  condensing, 
chamber  is  used,  although  very  distin' 
guished  engineers  claim  that  a  condens- 
ing chamber  regulates  the  pressure 
The  writer  will  not  attempt  to  explair, 
this  point  in  detail  at  this  time.  It  if 
evident,  however,  since  the  vapor  oJ 
the  vapor  rectifier  is  saturated,  that  i 
is  just  as  well  to  speak  of  a  temper 
ature  regulation  since,  according  t( 
thermodynamic  laws,  vapor  pressurt 
and  temperature  are  in  close  relation 
This  principle  of  a  regulation,  allowinj 
a  broad  application  even  in  wireles; 
telegraphy,  is  embodied  in  the  U.  S 
patent  No.  1,189,887. 

William  Tschudy,  Ph.D. 

Wilkinsburg,  Pa,  j 


customer's    record    card — REVERSE    SIDE 


*Experiinentelle  Untersuchuiigen  ar; 
Quecksilberdampf  Gleichrichter.  Thesis  a 
Technical  University,  Ziirich,  1912.  Se 
al.so  Electrical  World,  June  17,  1916. 
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Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 
Biographical  Notes 


DR.    C.    0.    MAILLOUX 


Dr.    C.    O.   Mailloux,   who    sailed   for 
France  on  Aug.  26  to  study  electrical 
:onditions   in   the   French   Republic,   as 
i^  member  of  the  American   Industrial 
Commission,  is  a  past-president  of  the 
Jnited  States  national  committee  of  the 
nternational  Electrotechnical  Commis- 
ion,  and  of  the  American  Institute  of 
Electrical  Engineers.    Dr.  Mailloux  was 
'He  of  the  very  first  to  take  up  elec- 
rical    engineering    as    a    profession    in 
his  country.     He  attracted  wide  atten- 
lon  in  1882  with  his  series  of  articles 
n     dynamo-electric     machines,     which 
'ere  among  the  first  published  in  Amer- 
:a.    In  1883  he  served  as  the  first  edi- 
)r  of  the  Electrical  World,  and  in 
le  same  year  began  his  present  con- 
iltmg  engineering  practice  which  has 
nee  covered  activities  in  this  country 
id      abroad       in       many       important 
•anches  of  the  art.    It  was  also  in  1883 
lat  he  signed  the  call  for  the  organi- 
ition  of  the  A.  I.  E.  E.,  becoming  one 
Its  charter  members,  and  since  serv- 
g  it  in  many  official  capacities,  lead- 
g  up  to  his  term  as  president  in  1912- 
'13.     In  1900  Dr.  Mailloux  served  as 
e  delegate  of  the  Institute  to  the  In- 
rnational      Electrical      Congress      at 
iris,  and  was  instrumental  in  obtain- 
?  the  adoption  by  the  Congress  of  the 
naxwell"  and  the  "gauss,"  units  which 
e   Institute   had    proposed.      In    1906, 
lile  abroad,  he  was  asked  to  serve  as 
e  delegate   of  the   Institute   to   Lon- 
n,  and  took  an  important  part  in  the 
rmation  of  the  International  Electro- 
:hnical     Commission.       In     1908     Dr. 
lilloux    represented    the    Institute    at 
irseilles,  France,  and  in  1911  he  was 
;  American  member  of  the  conference 
Turin,  Italy. 

M.  E.  Bates  has  resigned  as  city 
ctncian  of  Kansas  City,  Mo.,  and 
arles  M.  Caldwell  has  been  appointed. 
••  Caldwell  formerly  served  a  term  as 
y  electrician. 


N.  C.  Draper,  manager  of  the  Sioux 
Falls,  S.  D.,  division  of  the  -Northern 
States  Power  Company,  was  elected 
vice-president  of  the  South  Dakota 
Electric  Power  Association  at  its  an- 
nual meeting,  Aug.   8. 

Llewllyn  Evans  has  been  appointed 
manager  of  the  Tacoma,  Wash.,  munici- 
pal electric  light  plant,  succeeding  B. 
W.  Collins,  who  recently  resigned.  Mr. 
Evans  is  a  member  of  the  firm  of  the 
Industrial  Engineering  Company,  725 
Commerce  Street,  Tacoma. 


J.  F.  ROCHE 


-  B.  Semple,  formerly  manager  of 
i  Chicago  office  of  the  Duplex  Metals 
mpany,  and  recently  with  the  Hazard 
nufacturing  Company,  has  resigned 
m  the  latter  company  to  become 
nager  of  the  copper-clad  steel  de- 
•tment  in  the  Chicago  office  of  the 
el  Sales  Corporation. 


John  F.  Vaughan,  who  has  opened  a 
consulting    engineering    office    at     185 
Devonshire   Street,  Boston,  Mass.,  had 
been     associated     with     the     Stone     & 
Webster    Engineering    Corporation    of 
Boston  for  about  fifteen  years,  giving 
special  attention  to  electrical  transmis- 
sion   and    hydraulic    power    problems. 
Prior  to  his   connection  with   Stone  & 
Webster  Mr.  Vaughan  was  associated 
with   the   late   Col.   N.   H.   Heft   in  the 
pioneer  electrification  work  of  the  New 
York,  New  Haven  &  Hartford  Railroad 
on  the  Nantasket  Beach  and  other  lines. 
He  is  the  inventor  of  the  Vaughan  flow- 
meter and  has  served  as  chairman   of 
the  hydraulic  branch  of  the  N.  E.  L.  A. 
committee     on     prime     movers.       Mr. 
Vaughan    has    been    retained    by    the 
banking   house   of   Estabrook    &    Com- 
pany,   Boston,    in    connection    with    the 
re-development  of  a  20,000-kw.  hydro- 
electric  power   installation    now   under 
way  at  Sault  Ste.  Marie,  Ont. 

W.  B.  Voth,  who  recently  resigned 
as  chief  engineer  and  purchasing  agent 
of  the  Empire  United  Railways,  Inc., 
of  Syracuse,  N.  Y.,  came  to  Syracuse 
two  years  ago  from  the  general  super- 
intendency  of  the  electric  railway  and 
lighting  properties  at  Sheboygan,  Wis. 
Mr.  Voth  is  a  native  of  Milwaukee  and 
was  graduated  from  the  University  of 
Wisconsin  in  1897.  After  designing, 
constructing  and  operating  several 
small  hydroelectric  plants  in  his  native 
state,  he  was  appointed  resident  engi- 
neer at  Sheboygan  in  1904  during  the 
building  of  a  steam-power  station  and 
the  reconstruction  of  the  local  com- 
mercial and  street  lighting  system. 
After  finishing  the  construction  work, 
Mr.  Voth  remained  to  operate  the  plant 
as  general  superintendent.  At  the 
same  time,  he  acted  as  consulting  engi- 
neer for  the  Greensboro,  N.  C,  com- 
pany controlled  by  the  same  interests, 
resigning,  however,  in  1914  to  become 
chief  engineer  and  purchasing  agent 
for  the  Empire  United  Railways,  the 
Auburn  &  Syracuse  Electric  Railroad 
and  the  Syracuse  &  South  Bay  Elec- 
tric Railroad,  in  which  position  he  had 
charge  of  about  340  miles  of  track, 
overhead  and  transmission  lines,  in- 
cluding fifteen  substations. 


J.    F.    Roche,   who   was    recently    ap- 
pointed manager  of   the   Butte  district 
of  the  Montana  Power   Company,   is  a 
pioneer  in  the  development  of  the  use 
of  electric  cooking  by  the  general  pub- 
lic,  and    at   Billings,    Mont.,    where    he 
was  formerly  manager  for  the  Montana 
Power    Company,    had    attained,    even 
four  years  ago,  a  local  development  in- 
cluding more  than  400  electric  cooking 
customers    in    a    community   of    10,000. 
Mr.  Roche  first  entered  the  employ  of 
the    electric    company    at    Billings    in 
1900,  and  in  1908  was  appointed  secre- 
tary   and    treasurer    of    the    company. 
Later  he  was  appointed  manager  of  the 
Billings     &     Eastern    Montana    Power 
Company  which  served  besides  Billings, 
the  towns  of  Laurel,  Park  City,  Colum- 
bus, Big  Timber,  Joliet  and  Fromberg, 
Mont.     He  continued  in  charge  of  this 
entire  Billings  district  of  the  Montana 
Power    Company    until    March    of    this 
year,  when  he  was  promoted  to  be  dis- 
trict manager  for  Butte. 

Lawrence  W.  Jackson,  who  has  been 
local  auditor  for  the  Alabama  Power 
Company  at  Anniston,  Ala.,  for  several 
years,  has  been  appointed  acting  man- 
ager in  charge  of  the  local  property, 
succeeding  A.  L.  Kenyon,  who  resigned 
to  accept  a  position  as  manager  at  Co- 
lumbia, S.  C. 

Herbert  A.  Wagner,  president  of  the 
National  Electric  Light  Association 
and  president  of  the  Consolidated  Gas, 
Electric  Light  &  Power  Company  of 
Baltimore,  Md.,  was  elected  an  honor- 
ary member  of  the  International  Asso- 
ciation of  Municipal  Electricians  dur- 
ing its  convention  at  Baltimore,  from 
Aug.  22  to  25,  when  Mr.  Wagner  ad- 
dressed the  association  on  the  subject 
of  the  relations  of  the  N.  E.  L.  A.  and 
the  municipal  electricians'  organization. 


Obituary 

Henry  C.  Burkett,  who  died  at  Sara- 
nac  Lake,  N.  Y.,  on  Aug.  27,  was  for- 
merly superintendent  of  the  Pulaski 
(N.  Y.)  Electric  Light  Company.  About 
two  years  ago  his  health  began  to  fail. 
Recovering,  he  came  home  again,  but 
returned  last  spring.  Mr.  Burkett  was 
born  in  Redfield  thirty-three  years  ago. 
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NEW  APPARATUS  AND  APPLIANCES 

1  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Choke  Coils 

In  the  protection  of  electrical  ap- 
paratus against  lightning  a  good  choke 
coil  is  almost  as  important  as  a  good 
arrester.  The  high  frequency  or  steep 
wave  front  of  lightning  and  other 
surges  Luilds  up  an  excessive  voltage 
between  the  end  turns  of  electrical  ap- 
paratus connected  to  the  line  as  well  as 
a  high  voltage  to  ground.  A  choke  coil 
connected  ahead  of  the  apparatus  will 
take  the  place  of  these  end  turns  and 
the  strains  will  thus  occur  across  turns 
whose  insulation  is  especially  designed 
to  stand  them.  Even  if  the  insulation 
of  some  of  these  turns  does  break 
down  no  harm  will  result,  as  in  the  case 
of  a  transformer,  since  the  air  insu- 
lator is  self-healing  and  the  coils  have 
no  short-circuit  energy  to  maintain  an 
arc  between  turns.  A  good  choke  coil 
must  have  sufficient  inductance  to 
choke  back  the  greater  part  of  each 
high-voltage  surge,  and  also  high  in- 
sulation to  ground.  It  must  also  have 
high  mechanical  strength  so  that  it  can 
support  its  own  weight  without  sag- 
ging and  can  resist  the  stresses  due  to 
line  short  circuits  when  they  occur. 

The  Westinghouse  Electric  &  Manu- 
facturing Company  of  East  Pittsburgh, 
Pa.,  has  recently  added  to  its  line  of 
15-in.  choke  coils  a  new  line  of  smaller 
coils  9-in.  in  diameter.  Both  sizes  are 
listed  for  outdoor  or  indoor  mounting 
for  pressures  up  to  130,000  volts,  with 
a  separate  line  of  9-in.  coils  for  indoor 
mounting  with  ratings  up  to  49,000 
volts.  The  coils  are  made  up  of  a  helix 
of  aluminum  rod  in  the  200-amp.  and 
400-amp.  capacities  and  of  copper  in  ca- 
pacities   of    dOO-amp.    and    above.     A 


CHOKE   COIL  WITH    E^'^H   TURN   BRACED 

typical  feature  of  their  design  is  the 
thorough  bracing  of  each  turn  of  the 
coils,  which  gives  them  all  the  rigidity 
necessary  to  withstand  the  stresses  due 
to  line  short  circuits.  This  bracing  of 
the  turns  makes  it  unnecessary  to  re- 
duce the  diameter  of  the  center  of  the 


coil  and  thus  sacrilice  much  of  the  in- 
ductance in  order  to  prevent  sagging. 
Another  notable  feature  is  the  con- 
struction of  the  insulator  supports 
which  (except  in  the  case  of  the  9-'n. 
outdoor  coils  rated  below  49,000  volts) 
permits  inverting  the  insulators  so 
that  the  coils  can  be  mounted  either  up- 
right or  suspended  from  the  ceiling. 
In  the  case  of  coils  for  very  high  volt- 
ages where  built-up  insulator  columns 
are  used,  the  porcelain  units  are  bolted 
together  and  it  is  therefore  easy  to  re- 
place broken  porcelains  or  add  more 
units  when  desired. 

The  9-in.  coils,  now  offered  for  the 
first  time,  have  as  much  inductance  as 
is  ordinarily  used,  and  can  be  applied  in 
a  great  many  installations  where  light- 
ning conditions  are  not  abnormally  se- 
vere and  where  the  apparatus  to  be  pro- 
tected has  good  insulation.  The  15-in. 
coils  have  about  five  to  seven  times  the 
inductance  of  the  9-in.  coils  and  afford 
correspondingly  greater  protection. 
They  are  the  largest  helical  coils  now 
said  to  be  on  the  market  for  lightning 
protection  and  are  designed  for  use 
wherever  lightning  conditions  are  very 
severe  or  where  the  apparatus  is  not 
new  and  rugged. 


Soldering  Paste 

A  soldering  flux  in  paste  form  for 
use  in  fluxing  solder  on  all  kinds  of 
metal  except  aluminum  is  being  placed 
on  the  market  by  the  Burney  Battery 
&  Manufacturing  Company,  North 
East,  Pa.  It  is  more  economical  than 
the  old  acid  flux,  it  is  claimed;  will  not 
spill,  stays  where  it  is  put,  and  makes 
the  solder  flow  more  freely  and  quickly. 
The.  material  is  self-adhesive,  non-cor- 
rosive and  free  from  acids.  It  is  ap- 
plied with  a  splint  or  brush.  The  paste 
is  being  used  by  incandescent  lamp  and 
arc-lamp  manufacturers,  dynamo  build- 
ers, armature  winders,  etc. 


An  "Always  Vertical" 
Suspension  Fixture 

The  Central  Electric  Company  of 
Chicago  is  manufacturing  a  special  sus- 
pension fixture  for  factory  lighting 
units  which  not  only  permits  the  fix- 
ture to  hang  always  vertical,  but  gives 
it  considerable  protection  against  break- 
age when  struck  by  moving  objects. 
This  is  known  as  "the  always-vertical 
suspension"  and  consists  of  a  liberal- 
sized  cast-iron  canopy  with  screw  holes 
to  fit  a  standard  4-in.  outlet  box.  The 
canopy  incloses  a  ball-and-socket  joint 
which  permits  the  fixture  to  swing 
through  an  angle  of  25  deg.  in  any  di- 
rection  should  it  be  struck  by  a  mov- 


ing object,  but  the  arrangement  is 
such,  however,  that  it  cannot  be  turned 
in  a  horizontal  plane  and  the  fixture 
wires  twisted  off. 

It  frequently  happens  in  factory 
buildings,  especially  those  of  concrete 
construction,  that  outlet  boxes  are  not 


FIXTURE     SUSPENSION     WITH     BALL-AND- 
SOCKET   JOINT 

set  in  perfectly  straight  and  it  is  diffi- 
cult to  make  fixtures  suspended  from 
them  hang  perpendicular.  With  this 
flexible  suspension,  the  stem  of  the  fix- 
ture, it  is  claimed,  will  always  hang 
vertical,  thus  improving  the  appearance 
of  the  installation  and  bringing  the 
lighting  units  and  lamps  into  their  most 
efficient  position.  The  use  of  the  fitting 
makes  a  stud,  crow  foot,  hook  and  bos 
cover  unnecessary,  and  the  market  price 
is  so  little  in  excess  of  the  parts  that 
it  replaces,  that  it  is  claimed  it  readilj 
pays  for  itself  in  the  saving  of  labor 
in  installing.  The  device  is  patentee 
and  has  been  approved  by  the  National 
Board  of  Fire  Underwriters. 


High-Frequency  Testing 
Transformer 

With  the   immense   generating  units 
now  being  installed  in  the  larger  cities,' 
the  problem  of  providing  switches  and 
busbar  supports  of  suitable  design  and 
certain  high   insulation  value  becomes 
more    and    more    important.     Keeping 
abreast    with    these    requirements,   the 
General    Devices    &    Fittings   Companj 
of    Chicago    has    installed    a    high-fre- 
quency   transformer    set    in    its    plani 
with  which  it  can  subject  all  its  com 
pleted .  devices    for    high    voltage    anc 
heavy  load,  upon  which  it  specializes 
to  the  severe  test  of  high  voltage  anc 
high  frequency.     Heretofore  all  porce 
lain  devices  have  received  a  high-fie 
quency  test  as  well  as  mechanical  test: 
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the  plant  of  the  manufacturer,  and 
i  assembled  switch,  or  busbar  sup- 
rt,  etc.,  has  received  a  60-cycle  high- 
Itage  test  at  the  Chicago  company's 
mt  upon  its  completion.  The  greatly 
;reased  requirements  upon  the  bus 
•ucture    and    switches,    however,    to- 


GH-FREQUENCY         TRANSFORMER         FOR 
TESTING    HIGH-VOLTAGE    SW^ITCHES 
AND   BUSBAR    SUPPORTS 

ther  with  the  demand  on  the  part  of 
rtain  of  the  large  companies  for  both 
-cycle  and  high-frequency  tests  upon 
i  completed  piece,  has  led  the  com- 
ny  to  install  a  new  high-frequency 
;  to  supplement  its  60-cycle  testing 
uipment,  which  is  also  being  replaced 
th  a  larger  and  more  powerful  set. 
rhe  high-frequency  test  set  was  fur- 
ihed  by  the  American  Transformer 
mpany  and  consists  of  an  oscillation 
msformer  suspended  horizontally  in 
oil-filled  wooden  receptacle  in  the 
)  of  the  cabinet.  The  condensers  are 
ated  directly  below  this  with  the 
;ary  spark  gap  in  front  of  them, 
e  60-cycle  step-up  transformer  and 
mary  reactance  are  in  the  bottom  of 
;  cabinet.  Sixty-cycle,  220-volt  en- 
?y  is  supplied  to  this  transform^er 
)m  a  3-kw.,  220-volt  generator,  belt 
ven  off  the  line  shafting  in  the  plant, 
;  fields  being  excited  with  direct  cur- 
it  from  the  Commonwealth  Edison 
mpany  mains.  This  means  of  sup- 
'ing  the  60-cycle  energy  was  used  to 
Did  disturbances  which  would  be 
ely  on  the  Edison  lines  due  to  the 
:h-frequency  transformer  operations 
the  m.achine  were  supplied  from  the 
ison  alternating-current  service, 
e  transformer  has  a  capacity  of  1 
a.  and  will  deliver  up  to  150.000  volts 
200,000  cycles  per  second  frequency. 
I  pieces  are  tested  for  four  and  a 
If  to  five  times  their  rated  working 
!ssure,  testing  first  the  porcelains  as 
'■y  are  received  from  the  manufac- 
'er  and  later  the  assembled  device. 
e  test  set  is  in  a  room  which  may  be 
•kened  for  observing  more  ac.?u- 
ely  the  effect  of  different  shapes  of 
•celain  on  the  nature  of  flash-over  or 
sakdown,  for  the  development  and 
dy  of  new  designs. 


Electrical  Attachment  for 
Oil  Lamps 

An  interesting  and  rather  unusual 
device  is  the  No.  5403  oil-lamp  attach- 
ment which  is  shown  herewith  mounted 
in  a  Rochester  burner  and  which  is 
adapted  for  use  with  any  type  of  oil 
lamp  having  a  common  burner  either  of 
the  flat  wick  or  central  burner  type.  As 
shown,  the  attachment  can  be  sprung 
down  in  the  same  manner  as  the  lamp 
chimney  and  current  taken  from  any 
near-by  socket  or  receptacle,  thus  con- 
verting the  oil  lamp  to  an  electric  lamp. 
If  so  desired,  the  lamp  may  be  imme- 
diately converted  back  for  use  with  oil 
as  the  attachment  of  the  device  does  not 
interfere  in  any  way,  it  is  stated,  nor 


OIL-LAMP     ATTACHMENT 

are  tools  required  to  attach  or  detach. 
It  is  provided  with  7  ft.  of  cord  and  a 
new  style  porcelain  attachment  plug 
which  was  recently  described  in  these 
columns.  The  device  has  been  brought 
out  by  Harvey  Hubbell,  Inc.,  Bridge- 
port, Conn. 


Electric   Photograph   Printer 

The  "Crown"  photograph  printer 
shown  herewith  has  been  developed  by 
the  Folmer  &  Schwing  Division  of  the 
Eastman  Kodak  Company,  Rochester, 
N.  Y.,  for  both  professional  and  ama- 
teur use.  A  feature  of  the  device  is 
an  automatic  switch  which  is  operated 
only  when  full  pressure  is  placed  on  the 
pad.  The  pressure  pad  is  placed  in 
position  by  a  hand  lever  which  controls 
the  automatic  switch,  the  light  being 
turned  on  only  when  full  pressure  is 
exerted  on  the  pad.  The  light  is  turned 
off  before  pressure  on  the  pad  is  re- 
leased, thus  avoiding  any  blurring  in 
the  prints  and  assuring  absolute  contact 
irrespective  of  size  or  thickness  of 
paper  or  negative.  A  locking  device  is 
provided  which  relieves  the  operator  of 
the  necessity  of  maintaining  pressure 
on  the  lever  during  the  exposing  period. 
With  a  slight  grip  on  the  release  catch, 
the  lever  can  be  freed.     A  locking  de- 


vice is  also  provided,  permitting  the 
white  light  to  be  turned  on  and  the 
pressure  pad  elevated  to  permit  accu- 
rate adjustment  of  masks  or  vignettes. 
The  printer  is  being  made  in  two  sizes, 
8  in.  by  10  in.,  and  11  in.  by  14  in.  In 
the  light  box  of  the  smaller  printer  are 


ELECTRICALLY  ILLUMINATED  PHOTOGRAPH 
PRINTER 

one  ruby  and  four  clear  incandescent 
lamps,  and  in  the  larger  one  there  are 
one  ruby  and  six  clear  incandescent 
lamps.  The  printers  are  designed  to 
take  100-watt  gas-filled  lamps.  The 
smaller  printer  is  30  in.  high  and  oc- 
cupies a  space  15.5  in.  by  17.5  in.  The 
larger  one  is  30  in.  high  and  takes  up  a 
space  of  20  in.  by  22.5  in. 


Reflector  for  Direct  Lighting 
of  Large  Interiors 

A  reflector  of  the  deep-bowl  type  de- 
signed especially  for  use  with  nitrogen- 
filled  lamps  and  for  direct  lighting  of 
large  interiors  has  just  been  placed  on 
the  market  by  the  National  X-ray  Re- 
flector Company,  235  West  Jackson 
Boulevard,  Chicago,  111.  This  No.  580 
reflector,  as  it  is  called,  is  provided 
with  an  adjustable  holder  which  is  de- 
signed to  fit  any  mogul  socket.  Tlie  re- 
flectors are  placed  at  the  ceiling,  thus 
avoiding  drop  cords  and  reducing  lamp 
breakage,    it    is    declared,    as    well    as 


DEEP-BOWL     REFLECTOR 

economizing  the  time  of  workers  who 
do  not  have  to  fix  their  individual  light. 
The  No.  580  reflector  unit  is  designed 
especially  for  300-watt,  400-watt  and 
500-watt  lamps.  It  is  11.875  in.  in 
diameter,  9.375  in.  high  and  weighs 
4.5  lb. 
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Electric  Radiator 

In  the  accompanying!:  illustration  is 
shown  an  attractively  designed  radi- 
ator. As  shown  in  the  illustration  the 
radiator  is  equipped  with  a  lamp,  which 
is  operated  by  a  chain  so  that  the  light 


J^ 


ORNAMENTAL    ELECTRIC     RADIATOR     WITH 
LAMP   ATTACHED 

can  be  turned  on  or  off  independently 
of  the  heater.  The  radiator  is  beauti- 
fully nickel-plated,  and  is  provided  with 
a  handle  at  the  top  so  that  it  is  readily 
portable.  When  in  operation  the  heater 
gives  off  a  pleasant  glow  and  is  an  ex- 
cellent substitute  for  the  open  grate. 
The  device  can  be  connected  to  any 
lamp  socket,  and  according  to  asser- 
tions of  the  manufacturer,  the  Pelouze 
Manufacturing  Company,  232  East 
Ohio  Street,  Chicago,  111.,  is  very  ef- 
ficient. 


Spark  Plug  with  Rotating 
Electrode 

A  radical  departure  from  the  usual 
type  of  automobile  spark  plug  is  shown 
in  the  "Fan-Fire"  plug  illustrated,  for 
which  the  designer  claims  a  number  of 
practical  advantages.  This  plug,  as 
shown,  has  a  turbine  fan  loosely 
mounted  on  the  center  rod,  the  com- 
pression and  explosion  of  the  engine 
causing  the  fan  to  rotate  rapidly. 
From  the  extremity  of  the  fan  blades 
sparks  are  delivered  to  the  bushing. 
This  improvement,  it  is  declared,  not 
only   provides   a   larger   sparking  area. 


SPARK        PLUG        WITH        TURBINE-WHEEL 
SPARKING  ELECTRODE 

but  insures  certain  ignition.  The  plug 
is  said  to  be  to  a  very  large  extent  self- 
cleaning,  as  the  fan  automatically 
throws  off  soot  and  oil  deposits.  The 
plug  is  manufactured  by  the  Fan-Fire 
Spark  Plug  Company  of  Yonkers,  N.  Y. 


Portable  Meter-Testing 
Instrument 

A  Type  F  "phantom  load,"  as  it  is 
called,  designed  particularly  for  use  in 
testing  alternating-current  watt-hour 
meters  by  the  rotating  standard  test 
meter  method,  has  been  developed  by 
The  States  Company,  19  New  Park 
Avenue,  Hartford,  Conn.,  and  is  shown 
herewith.  When  using  a  rotating 
standard  test  meter,  it  is  stated,  it  is 
desirable  to  have  a  portable  instrument 
which  is  not  only  small,  light,  easily 
adjustable,  non-inductive  and  econom- 
ical of  energy,  but  which  also  has 
closely  fixed  load  steps  so  as  to  elimi- 
nate time  in  making  adjustments.  The 
testing  current  is  taken  from  the  low- 
voltage  secondary  of  the  transformer 
which  is  mounted  in  a  box  6.25  in. 
square.  The  primary  is  wound  in  two 
coils  which  are  connected  to  a  terminal 
plug  connection  block.  The  plug  has 
three  projections  and  automatically 
connects  the  primary  coils  in  multiple 
or  series,  according  as  it  is  inserted  in 
the    apertures    marked     110    or    those 


INTERIOR     VIEW     OF     METER-TESTING     DE- 
VICE 

marked  220.  Use  is  made  of  secondary 
pressures  of  5  volts  and  10  volts.  The 
load  current  up  to  and  including  5  amp. 
is  taken  from  the  10-volt  winding.  For 
loads  above  5  amp.,  the  5-volt  winding 
is  used.  The  various  load  steps  are 
fixed  by  means  of  resistors  which  are 
connected  in  the  transformer  secondary 
and  are  mounted  on  an  insulating  base 
of  high  heat  endurance  and  are  pro- 
tected by  a  ventilated  cage  mounted  on 
one  end  of  the  box.  The  resistors  are 
of  approximately  zero  temperature  co- 
efficient. The  adjustment  of  the  load  is 
accomplished  by  means  of  the  rotating 
switch  on  top  of  the  box.  The  top  and 
rotating  switch  members  are  of  molded 
bakelite.  On  the  under  side  of  the  ro- 
tating switch  is  a  metal  sector  which 
engages  spring  contacts  attached  to  the 
under  side  of  the  cover  by  screws  and 
molded  inserts.  Each  spring  contact 
is  connected  to  a  resistor  and  as  the 
sector  is  rotated,  the  resistors  are  con- 
nected in  circuit  cumulatively.  On  the 
top  of  the  cover  in  a  ring  outside  of 
the  periphery  of  the  rotating  switch 
are  numbers  indicating  the  loads  for 
the  different  positions  of  the  rotating 
switch.     The  device  is  being  made  with 


ratings  of  15  amp.  for  60  cycles;  '}' 
amp.  for  25  cycles;  35  amp.  for  ( 
cycles;  35  amp.  for  25  cycles;  75  am 
for  60  cycles,  and  75  amp.  for  25  cycle, 
the  respective  weights  being  5.5  lb., 
lb.,  7  lb.,  11  lb.,  and  15  lb.  Since  tl 
load  steps  are  adjusted  at  each  poii 
with  a  given  length  and  size  of  lead 
the  steps  are  said  to  be  reliable  and  n 
subject  to  variation  by  drop  in  tl 
transformer. 


Electric  Ranges 

The  first  two  models  of  a  new  lii 
of  electric  ranges  are  being  announc« 
by  the  Globe  Stove  &  Range  Compar 
of  Kokomo,  Ind.  These  stoves,  it 
said,  will  be  different  in  constructio 
finish  and  price  from  the  manufactu 
ers'  former  line.  The  ranges  are  pr 
sented  by  the  manufacturer  as  abs 
lutely  plain  and  serviceable  stoves,  buii 
without  frills,  and  designed  for  rugg( 
service.  The  top  surface  is  made  > 
cast  iron.  It  may  be  finished  either 
dead  black  or  dull  black.  On  this  ser 
ice  three  heating  units  will  be  arrang< 
at  the  apices  of  a  triangle.  Two  of  tl 
units,  which  are  arranged  for  oper 
tion  at  three  temperatures,  are  rated ; 
1300  watts,  and  the  third,  which  is 
single-temperature  unit,  is  rated  ; 
1000  watts. 

A  large  oven  is  provided.  In  oi 
model,  as  illustrated  herewith,  the  ovci 
is  placed  directly  below  the  cookiri 
surface  of  the  stove.  The  other  mod, 
will  be  made  with  what  is  known  as 
side  elevated  oven.  In  both  models  tli 
oven  will  measure  13  in.  by  18  in.  V 
18  in.,  and  will  contain  heating  unr; 
of  the  open-coil  type  in  the  top  ar' 
the  bottom. 

The  manufacturers  believe  that  th 


RANGE     WITH     THREE     TOP     BURNERS 

is  the  sort  of  a  range  which  centr.i 
stations  are  demanding,  and  state  th; 
in  attempting  to  cater  to  all  tastes  th( 
have  made  arrangements  to  provid 
the  ranges  with  either  a  black  or 
nickel  finish. 
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NEWS   OF  THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 

and  (^ entral-Station  Fields 


UNITARY  DISTRICT  LIGHTING 

OF  CHICAGO  PARKS 

uth  Park  Commissioners  Contract  for  Electricity 
for  that  Purpose  for  7.5  Mills  per  Kilowatt- 
Hour — Details  of  Agreement 

rhe  South  Park  Commissioners  of  Chicago  have  con- 
cted  with  the  Sanitary  District  for  electric  energy 

light  and  power  purposes  in  the  various  parks  and 
ilevards  under  their  control  for  a  period  of  five  years, 
;inning  April  27,  1916,  and  with  the  right  to  extend 

agreement  for  a  further  period  not  to  exceed  fifteen 
Ts.  A  flat  rate  of  0.75  cent  per  kilowatt-hour  for 
irgy  consumed  is  to  be  charged.  The  total  consump- 
1  of  energy  in  all  the  parks  and  boulevards  and  build- 
s  included  in  the  contract  will  range  from  4,000,000 
,-hr.  per  year  at  the  present  time  to  12,000,000 
,-hr.  in  the  future,  with  a  corresponding  peak  load 
iging  from  700  kw.  at  present  to  2500  kw.  in  the 
ure,  and  should  the  generating  capacity  of  the  power 
nt  of  the  Sanitary  District  be  sufficiently  increased, 

peak  load  will  be  increased  to  a  maximum  of  3500 
,  or  as  much  as  the  increased  capacity  of  the  power 
nt  will  permit. 

'he  district  supplies  energy  to  transformer  substa- 
is  installed  by  the  commissioners  in  Washington, 
rquette  and  Grant  Park,  and  in  the  Hiram  Kelly 
inch  Library,  and  in  not  more  than  two  other  parks 
boulevards  under  the  jurisdiction  of  the  South  Park 
nmissioners.  Energy  is  supplied  to  these  trans- 
mers  at  12,000  volts  and  stepped  down  to  2300  volts, 
i  the  transmission  lines  leading  to  these  substations, 
!  the  protective  devices  are  to  be  maintained  by  the 
litary  District.  The  transformers,  switchboard 
ipment,  materials  and  appliances  in  the  substations 

to  be  maintained  by  the  commissioners.  The  Sani- 
'^  District  agrees  to  maintain  its  transmission  voltage 
hin  5  per  cent  of  12,000  volts  at  the  substations  of 

commissioners. 

'he  meters  for  recording  energy  consumption  are 
ited  on  the  secondary  side  of  the  transformers.  The 
k  commissioners  have  reserved  the  right  at  the  ex- 
ition  of  any  year  of  the  life  of  the  contract  to  change 

unit  of  price  for  energy  delivered  from  a  kilowatt- 
r  basis  to  a  horsepower-year  basis.     In  this  event 

price  of  energy  is  to  be  $26.40  per  horsepower, 
nished  during  one  year  of  days  of  twenty-four  hours 
1,  and  $15  per  horsepower  during  one  year  of  days 
:welve  hours  each,  it  being  understood  that  energy 
tiished  for  night  arc  lighting  only,  whether  for  more 
less  than  twelve  hours,  shall  be  reckoned  as  fur- 
led for  a  day  of  twelve  hours'  duration,  and  energy 
nished  for  such  time  will  be  billed  on  the  basis  of 

twelve-hour,  $15  rate.  With  the  horsepower-year 
is  of  pay  for  energy,  the  commissioners  have  also 
eed  to  pay  in  addition  to  the  above  rate  per  horse- 
'er  per  annum  a  sum  equal  to  5  per  cent  interest  and 
ler  cent  depreciation  on  the  cost  of  the  Sanitary 
trict's  transmission  line  between  the  district's  fer- 
al station  and  the  various  parks,  and  also  pay  for 

added  horsepower  consumption  for  transmission 
es  on  these  lines  an  amount  not  to  exceed  5  per  cent. 


The  Sanitary  District  also  agrees  in  the  contract  that 
if  a  contract  is  entered  into  with  any  other  consumer 
for  the  delivery  of  energy  at  a  rate  lower  than  that 
given  the  commissioners,  reckoned  on  either  the  kilo- 
watt-hour or  horsepower-year  basis,  it  will  at  once  re- 
duce the  rate  charged  for  energy  to  the  commissioners 
to  the  lowest  price  for  which  energy  is  supplied  to  any 
other  consumer  under  similar  conditions. 

The  South  Park  Commissioners  will  maintain  their 
steam-turbine  plant  in  the  Washington  Park  power- 
house in  working  condition  during  the  period  of  the 
contract,  and  they  agree  to  operate  this  plant  upon  the 
request  of  the  district  for  the  generation  of  electrical 
energy  between  the  hours  of  4  p.  m.  and  6.30  p.  m.  dur- 
ing the  months  of  November,  December,  January  and 
February,  but  the  energy  so  generated  is  to  be  used 
for  the  purpose  only  of  assisting  the  district  in  meet- 
ing the  peak-load  demands  on  the  system;  and  also  at 
other  times  than  during  the  above  months  if  requested 
by  the  district  for  the  purpose  of  supplying  energy 
during  the  temporary  inability  of  the  district  to  supply 
electricity  from  its  own  plants  on  account  of  failure 
in  transmission  lines  or  damage  or  accidents  to  its 
machinery.  The  district  agrees,  however,  that  it  will 
not  require  the  operation  of  the  commissioners'  plant 
for  more  than  one  period  of  eight  consecutive  hours 
in  any  twenty-four  hours,  but  within  this  period  the 
district  may  cause  the  plant  to  be  shut  down  and  started 
again  any  reasonable  number  of  times.  Also  the  com- 
missioners are  not  required  to  maintain  a  steam  oper- 
ating force  for  any  period  other  than  for  eight  hours 
in  any  day  of  twenty-four  hours. 

When  necessary  to  start  up  the  generating  equipment 
of  the  Washington  Park  plant  in  any  month,  there  shall 
be  a  minimum  charge  of  $50  for  labor,  and  when 
started  the  machinery  may  be  operated  for  eight  hours 
in  each  of  two  consecutive  days,  without  further  charge 
for  labor.  For  the  next  three  days  of  operation,  whether 
consecutive  or  not,  the  labor  charge  will  be  $20  a  day, 
and  for  the  next  three  days,  whether  consecutive 
or  not,  $15  a  day,  and  for  all  days  thereafter 
$10  a  day.  The  maximum  labor  charge  for  the 
operation  of  the  plant  is  not  to  exceed  $287.50  in  any 
month.  In  addition  to  the  labor  charge,  the  Sanitary 
District  agrees  to  pay  for  all  fuel  and  other  supplies 
consumed  by  the  commissioners  in  the  operation  of 
their  plant  for  supplying  standby  energy  in  excess  of 
the  amount  required  when  the  plant  is  operated  for 
heating  purposes  only. 

If  the  Sanitary  District  should  fail  to  supply  energy 
in  such  amounts  as  may  be  required,  exclusive  of  that 
generated  at  the  Washington  Park  plant,  at  any  of  the 
above-mentioned  substations  for  more  than  forty-eight 
hours  in  any  one  month,  or  if  there  should  be  more 
than  twelve  interruptions  aggregating  seventy-two 
hours  in  any  year,  at  any  of  these  substations,  the 
commissioners  may  declare  the  contract  forfeited. 

The  agreement  provides  that  at  the  expiration  of 
the  contract  in  five  years,  the  commissioners  may  dis- 
pose of  the  steam  turbine  plant  in  Washington  Park,  its 
removal  not  in  any  manner  to  impair  the  rights  of  the 
commissioners  to  a  supply  of  energy  from  the  Sanitary 
District  as  provided  by  the  contract. 
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Shields  Bill  Goes  Over 

Senate  and  House  foiiferees  of  the  Shields  water- 
power  bill  dec-ided  last  week  there  was  no  hope  of  coming 
to  an  agreement  on  the  points  at  issue  between  the 
two  Houses  of  Congress  and  the  legislation  will  go  over 
until  the  next  session. 

Conservationists  have  fought  the  bill  bitterly,  claim- 
ing that  it  gives  away  to  the  private  water-power  com- 
panies natural  rights  of  immense  value.  The  bill  passed 
the  Senate  on  March  8,  1916,  but  when  it  reached  the 
House  it  was  almost  entirely  rewritten,  all  but  the  en- 
acting clause  being  stricken  out.  The  resulting  bill  is 
known  as  the  Adamson  bill. 

The  Shields  bill  deals  with  the  development  of  water 
power  on  navigable  streams.  A  synopsis  and  compari- 
son of  the  different  water-power  bills  before  Congress 
will  be  found  on  page  1398  of  the  Electrical  World 
for  June  17  last. 


A  Repulsion-Induction  Motor 

A  new  type  of  alternating-current  motor  has  been  in- 
vented by  Alfred  P.  Welch,  (Patent  No.  1,194,103),  and 
assigned  to  the  General  Electric  Company,  in  which 
after  the  motor  has  started  the  brushes,  which  make 
the  repulsion  motor  connection,  are  caused  to  revolve 
with  the  rotor  of  the  motor.  These  brushes  thus  pro- 
vide a  revolving  short-circuiting  connection  to  the  wind- 
ing of  the  rotor  in  addition  to  that  furnished  by  the 
usual  switch  for  short-circuiting  the  commutator,  but 
do  not  add  to  the  friction  of  the  machine,  nor  do  they 


NEW    REPULSION-INDUCTION    MOTOR 

wear  away  while  the  machine  is  operating  at  normal 
speed.  As  the  rotor  speeds  up,  weights  tend  by  cen- 
trifugal action  to  cause  a  switch  to  move  into  contact 
with  the  commutator,  thereby  short-circuiting  it  and  at 
the  same  time  lock  the  brush  holders  and  brushes  in  such 
a  way  as  to  revolve  them  with  the  rotor.  The  motor 
thereby  runs  on  the  induction  principle. 


Removing  Iron  Rust  Electrolytically 

A  rather  interesting  method  for  removing  oxid  or 
rust  from  steel  or  iron  surfaces  is  disclosed  by  Pascal 
Marino  of  London,  England,  in  Patent  No.  1,195,704.  Ac- 
cording to  the  invention,  the  article  is  employed  as  a 
cathode  in  an  aqueous  bath  either  'of  phosphoric  acid  or 
of  a  phosphoric  acid  compound  to  which  phosphoric  acid 
has  been  added.  The  electrolyte  is  made  either  by  a 
solution  of  ten  parts  of  phosphoric  acid  in  ninety  parts 
of  water  or  by  an  aqueous  solution  of  a  phosphoric  acid 
compound  to  which  has  been  added  10  per  cent  of  phos- 


phoric acid,  e.g.,  to  a  10  per  cent  aqueous  solution  o 
sodium  phosphate  is  added  10  per  cent  of  concentrate 
phosphoric  acid. 

Conductive  plates  of  carbonaceous  material  or  leai 
are  placed  in  the  electrolyte  and  serve  as  anodes.  Thi 
articles  treated  when  immersed  in  the  bath  serve  a 
cathodes.  The  effect  of  the  electric  current  is  to  remov 
the  layer  of  oxid  from  the  article  under  treatment,  witi 
the  result  that  its  surface  becomes  quite  clean  and  read, 
for  any  subsequent  technical  or  electrochemical  oper._ 
ation. 


Electrical  Development  Society  Increases 
Central  Station  Membership 

As  an  indication  of  the  increased  interest  evincet 
by  central  stations  in  the  work  of  the  Society  for  Elec 
trical  Development,  it  is  stated  that  recently  141  centra 
stations  have  become  members.  The  increased  member 
ship  is  representative  of  all  parts  of  the  country,  an( 
includes  as  well  the  subsidiary  companies  of  four  impor 
tant  holding  companies. 

The  society  is  doing  good  work  for  the  lighting  com 
panies,  especially  as  regards  electric  range  campaign! 
and  special  advertising  services.  It  now  has  on  file  com' 
plete  records  of  rates  in  3250  communities  which  quot( 
a  5-cent  rate  or  under  for  heating  and  cooking.  Ol 
this  number  about  70  per  cent  are  4-cent  rates  am 
under,  and  30  per  cent  are  3-cent  rates  and  under. 


Public  Service  Commission  News 

Illinois    Commission 

An  interesting  case  which  was  before  the  commissior 
recently  was  the  complaint  of  Messrs.  Risser  and  Rol- 
lins, of  Paxton,  relative  to  alleged  unfair  discrimination; 
in  the  matter  of  electric  heating  and  cooking  rates  of  the 
Central  Hlinois  Utilities  Company.  The  schedule  of 
rates  of  the  company  provides  for  rates  for  power  and 
lighting  service,  and  also  for  electric  cooking  service. 
The  complainants  in  this  case  are  power  users,  and  re- 
ceive electric  service  under  the  regular  power  schedules  ! 
of  the  company.  They  felt  that  the  rates  for  heating  i 
and  cooking  service  were  lower  than  those  provided  for 
power  service,  and  alleged  that  unfair  discriminations 
resulted. 

At  the  hearing  before  the  commission,  it  appeared  that 
the  service  of  the  complainants  was  of  such  a  nature 
that  it  required  unusual  facilities  on  the  part  of  the 
company,  since  the  complainants  were  located  at  some 
little  distance  from  the  regular  distribution  circuits  of 
the  company,  and  also  that  the  hours  at  which  the  com- 
plainants required  service  were  very  largely  coincident 
with  the  peak  load  on  the  company's  station.  It  also  ap- 
peared that  the  characteristics  of  the  heating  and  cook- 
ing service  in  Paxton  were  such  that  this  load  did  not 
come  at  the  time  of  the  station's  heaviest  load,  and  that 
the  service  could  not  be  rendered  in  most  cases  from  dis- 
tribution circuits  which  were  already  in  service.  Largely 
for  these  reasons,  the  commission  found  that  in  so  far 
as  the  particular  complaint  under  consideration  was 
concerned,  no  unfair  discrimination  exists,  but  ordered 
the  company  to  file  a  schedule  of  rates  for  off-peak  power 
service,  which  should  give  advantage  to  such  a  class 
of  service,  commensurate  with  the  reduced  cost  at  which 
the  company  is  able  to  render  it. 

While  this  case  is  of  interest,  it  should  not  be  regarded 
as  a  precedent,  since  the  power  service  rendered  in  this 
particular  case  seemed  to  have  rather  unusual  charac- 
teristics. 
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Current  News 
and  Notes 

TiiiK'ly  items  on  electrical  happenings 
throiif^fliout  the  world,  together  with 
lirief  notes  of  general  interest. 


Last  of  Indiana  Counties  Enjoys 
Electric  Lights. — When  the  electric 
current  was  turned  on  in  Nashville, 
Brown  County,  on  Aug.  21  for  the  first 
iime,  the  last  of  the  ninety-two  coun- 
;ies  of  Indiana  was  supplied  with  elec- 
;ric  light. 

Wireless  Messages  Between  Aero- 
planes.— Captain  C.  C.  Culver,  in  an 
army  aeroplane,  received  on  Sept  2  a 
message  which  was  transmitted  several 
miles  by  Lieutenant  W.  A.  Robertson, 
ivho  was  in  another  aeroplane.  TTie 
nessage,  it  is  reported,  was  received 
iistinctly  by  Captain  Culver.  The  ma- 
ihines  according  to  reports  were  three 
niles  apart  and  flying  at  an  altitude  of 
)ne  mile. 

Electric  Baking  Increases  Demand 
JOOO  Loaves. — The  first  data  on  the  ef- 
fect of  electric  bread  baking  in  the  New 
/ienna  Baking  Company  at  Salt  Lake 
Dity,  described  in  the  Electrical 
iVoRLD  for  Aug.  26,  shows  an  increase 
n  demand  of  8000  loaves  in  one  day. 
i*rior  to  the  time  when  electrically- 
)aked  bread  was  advertised  the  com- 
pany's daily  sale  was  10,000  loaves,  and 
»n  the  day  following  the  advertisement 
he  demand  increased  to  18,000  loaves. 

Ninety-two  Labor  Laws  Passed  Dur- 
ng  Legislative  Year. — Ninety-two  labor 
aws  have  been  passed  by  Congress  and 
itate  legislatures  during  the  last  legis- 
ative  year,  according  to  a  survey  which 
vas  made  public  by  the  American  Asso- 
iation  for  Labor  Legislation,  on  the  eve 
•f  Labor  Day.  "The  reorganization  and 
mification  of  the  administration  of 
abor  laws,"  the  association  says  in  its 
ummary  of  labor  legislation,  in  the 
'arious  states,  "continues,  the  most 
loteworthy  changes  this  year  being  in 
ilaryland  and  New  Jersey,  where  steps 
vere  taken  toward  consolidation  of  fac- 
tory inspection  and  workmen's  compen- 
>ation  administration." 

Bill  to  Give  Kansas  Commission 
*ower  Over  Receivers. — Governor  Cap- 
)er  of  Kansas  and  W.  F.  Benson,  bank 
:ommissioner,  have  announced  that 
hey  will  seek  from  the  next  Legislature 
I  bill  giving  the  Public  Utilities  Com- 
nission  power  over  utilities  similar  to 
he  power  exercised  by  the  banking  de- 
)artment  over  banks,  as  to  receivers, 
rhe  governor  suggests  that  the  Public 
Jtilities  Commission  should  appoint  a 
nan  to  run  a  utility  that  is  in  diffi- 
ulties,  under  its  supervision,  and  that 
•nly  as  a  last  resort  should  the  courts 
te  appealed  to  when  the  utility  is  in 
lard  straits  financially.  The  complaint 
if  both  the  Governor  and  the  bank 
ommissioner  is  that  too  often  men  un- 
amiliar  with  the  technical  operations 
if  utilities  are  put  in  charge  as  re- 
eivers. 


West  Virginia  Requires  660-Watt 
Sockets. — After  due  consideration  of 
the  tendency  toward  increasing  use  of 
electrical  appliances  of  all  kinds,  the 
electrical  inspection  bureau  of  West 
Virginia  has  required  the  use  of  660- 
watt  sockets  or  660-watt  receptacles  in 
all  residences,  flats,  millinery  establish- 
ments, meat  shops  and  grocery  stores. 

Canadian  Niagara  Power-House  Zone 
Embargo  in  Effect. — The  Victoria  Park 
Commission  of  Niagara  Falls,  Ont.,  or- 
dered an  embargo  on  the  Canadian 
power-house  zone  on  the  upper  river  to 
go  into  effect  on  Sept.  5.  The  gates  of 
the  barb  wire  entanglements  which 
have  been  erected  will  then  be  closed 
until  the  end  of  the  war.  Military  au- 
thorities have  increased  the  guard  in 
the  immediate  vicinity  of  the  power- 
house zone  and  no  tourists  are  allowed 
within  2000  ft.  of  the  Canadian  gene- 
rating plants. 

Standards     for     Electric     Service. — 

Circular  No.  56  of  the  Bureau  of 
Standards  discusses  the  most  impor- 
tant factors  constituting  and  promot- 
ing safe  and  adequate  electric  service, 
the  circular  being  based  on  a  careful 
study  of  the  experience  of  operating 
companies  and  regulating  bodies,  both 
state  and  municipal.  The  circular 
contains,  first,  rules  and  recommenda- 
tions for  the  regulation  of  electric 
service  companies  by  state  commis- 
sions; second,  three  diff'erent  ordinances 
suitable  for  adoption  by  towns  and 
cities  in  states  not  having  regulation  by 
commissions  (the  first  for  towns  and 
small  cities,  the  second  for  cities  gen- 
erally and  the  third  for  large  cities 
having  an  electrical  inspector) ;  and 
third,  specifications  for  the  approval 
types  of  electric  meters  by  commis- 
sions. 

Legislature  Has  No  Right  to  Nullify 
Contract  Between  City  and  Private  Cor- 
poration.— Holding  that  the  "Seventy- 
five  Cent  Gas  Law,"  passed  in  1905, 
regulating  the  rate  to  be  charged  the 
city  for  street  lighting  purposes  was 
unconstitutional  in  its  application,  Jus- 
tice Crane  in  the  Supreme  Court,  Brook- 
lyn, N.  Y.,  sustained  a  demurrer  of  the 
Kings  County  Lighting  Company,  which 
is  seeking  to  recover  $110,979  from  the 
city  for  gas  supplied  in  the  Thirtieth 
Ward  of  Brooklyn  between  Oct.  1, 
1914,  and  June  30,  1915.  The  company 
based  its  case  on  a  contract  made  be- 
tween it  and  the  Town  of  New  Utrecht 
in  1879,  by  which  gas  was  to  be  sup- 
plied at  the  rate  of  95  cents  a  thousand 
cubic  feet.  In  its  answer  to  the  original 
complaint  the  city  held  that  the  so- 
called  "seventy-five  cent  gas  law"  of 
1905  established  the  rate  of  75  cents  a 
thousand  cubic  feet  for  city  street  light- 
ing, and  that  the  law  in  effect  nullified 
the  contract  which  had  been  entered 
into  between  the  Town  of  New  Utrecht 
and  the  corporation.  Justice  Crane,  in 
his  opinion,  said  the  Legislature  had 
no  right  to  nullify  a  contract  made  by 
the  city  and  a  private  corporation.  He 
said  he  did  not  question  the  right  of  the 
Legislature  to  regulate  the  price  of  gas 
to  consumers,  but  held  that  the  appli- 
cation of  the  law  in  this  instance  was 
illegal. 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  regniarly  printed  in 
the  first  issue  of  each  month  on  the 
next-to-last  text  page. 


Vermont     Electrical      Association.  — 

Plans  have  been  made  to  hold  the  an- 
nual outing  of  the  association  at  Bluff 
Point  on  Sept.  14. 

Institute  of  Radio  Engineers.  —  A 
meeting  of  the  Institute  of  Radio  Engi- 
neers was  held  on  Sept.  6,  in  New  York 
City.  There  were  presented  two  brief 
papers  by  Leonard  Fuller  on  "A  Brief 
Technical  Description  of  the  New  San 
Diego,  Pearl  Harbor  and  Cavite  High- 
Power  Naval  Radio  Stations"  and  "A 
Few  Experiments  with  Ground  Anten- 
nas." In  addition,  there  was  presented 
a  paper  by  Prof.  Charles  A.  Culver  on 
"Notes  on  Radiation  from  Horizontal 
Antennas." 

Associated  Manufacturers  of  Elec- 
trical Supplies. — The  fan-motor  section 
of  the  Associated  Manufacturers  of 
Electrical  Supplies  held  a  meeting  at 
Niagara  Falls,  Ont.,  on  Aug.  21.  John 
H.  Barker  of  the  Diehl  Manufacturing 
Company  is  the  chairman  of  this  sec- 
tion. There  was  a  full  attendance  of 
the  members.  Many  matters  of  impor- 
tance were  discussed  and  plans  laid 
for  many  activities.  The  line  material 
section  held  a  meeting  at  the  Hotel 
Biltmore,  New  York  City,  on  Sept.  7,  8 
and  9.     A.  L.  Wilkinson  is  chairman. 

Colorado  Convention  Program. — The 
following  tentative  program  has  been 
arranged  for  the  convention  of  the 
Colorado  Electric  Light,  Power  and 
Railway  Association  at  Glenwood 
Springs  on  Sept.  21,  22,  23:  "The  Elec- 
tric Range  Game,"  by  H.  L.  Titus;  "The 
New  Operating  Rules,"  by  F.  J.  Rankin; 
"Uniform  System  of  Reports  and  Local 
Reports,"  by  W.  L.  Sterne;  "Tell  the 
Public  What  You're  Doing,"  by  F.  P. 
Weed;  "Selling  Securities  to  Consum- 
ers," by  W.  F.  Raber;  "Utility  Regula- 
tions," by  M.  H.  Aylesworth;  question 
box  session;  "How  You  Can  Get  More 
Lamps  Into  Use,"  by  S.  E.  Doane;  "The 
Society  for  Electrical  Development,"  by 
H.  W.  Alexander;  report  of  special  com- 
mittee on  depreciation,  by  H.  U.  Wal- 
lace; "Pertinent  Remarks  on  Deprecia- 
tion and  Your  Annual  Report,"  by  F.  W. 
Herbert;  "Sensible  Rates  for  Lighting, 
Cooking  and  Power,"  by  L.  P.  Ham- 
mond; and  report  of  special  committee 
on  more  equitable  assessment  of  dues, 
by  W.  F.  Raber. 

Cleveland  Electrical  League  Dedi- 
cates New  Quarters. — Members  of  the 
Electrical  League  of  Cleveland  met  in 
the  ballroom  of  the  Hotel  Statler  on 
Thursday  of  this  week  for  a  luncheon 
meeting,  preliminary  to  the  dedication 
exercises  in  the  afternoon  of  the 
league's  new  clubrooms  on  the  roof  of 
the  hotel.  In  the  evening,  an  entertain- 
ment and  reception  were  held  in  the 
new  rooms  to  which  ladies  were  invited. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  ihe  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


CO-OPERATION  AMONG 

MANUFACTURERS 

What    the    Associated    Manufacturers    of    Electrical 

Supplies    Have   Accomplished   in   the    Year 

and  a  Half  Since  Their  Organization 

There  are  at  present  time  some  250  representatives  of 
electrical  manufacturers  who  as  members  of  the  Associated 
Manufacturers  of  Electrical  Supplies  are  promoting  co- 
operation among-  electrical  manufacturers.  This  associa- 
tion, which  was  formed  in  March,  1915,  has  as  its  aim,  as 
set  forth  in  the  first  clause  of  its  constitution,  "to  advance 
and  protect  the  interests  of  the  manufacturers  of  electrical 
supplies  and  of  the  manufacturers  of  materials  entering 
into  electrical  construction,  in  manufacturing,  engineering, 
safety  and  other  problems,  to  promote  the  standardization 
of  electrical  material,  to  collect  and  disseminate  informa- 
tion and  to  promote  co-operation  among  the  members." 

Owing  to  the  diversity  of  electrical  manufacture,  it  was 
necessary  to  form  sections,  and  in  the  organization  of  sec- 
tions it  was  found  desirable  to  sub-divide  the  members  into 
committees,  thus  enabling  each  member  to  take  part  in  the 
particular  work  in  which  he  is  especially  interested.  As  a 
part  of  the  co-operation  of  the  members,  the  following 
has  been  approved  by  the  board  of  governors,  as  activities 
which  the  sections  may  properly  consider,  and  to  these,  it 
is  understood,  others  will  be  added  from  time  to  time  as 
occasion  requires:  (1)  Standardization  and  manufacturing 
problems — such  as  manufacturing  methods,  type  and  quality 
of  product,  etc.  (2)  Standardization  and  manufacturing 
problems  in  conjunction  with  the  Underv^rriters'  Labora- 
tories. (3)  Packing  and  shipping  problems — such  as  the 
size  of  packages,  methods  of  packing  and  marking,  etc. 
(4)  Collection  and  compilation  of  statistics  for  the  indi- 
vidual use  of  the  members  of  the  sections  as  to  any  one 
or  more  of  the  following  subjects:  (a)  The  condition  of 
the  market  for  raw  materials  used  by  members,  (b)  The 
current  and  probable  future  demand  for  the  product  of 
members.  (c)  The  output  of  all  plants  manufacturing 
articles  of  like  or  similar  character  to  those  manufactured 
by  members  without  disclosing  the  output  of  individual 
plants.  (d)  Members'  selling  methods — such  as  through 
jobbers,  manufacturers'  agents,  directly  to  trade,  etc.  (e) 
Relationship  between  members  and  their  sales  representa- 
tives— such  as  basis  of  compensation,  methods  of  instruc- 
tion, etc.  (f )  Members'  credit  terms  and  collection  methods, 
(g)  Members'  policies  as  to  return  goods  and  credit  allow- 
ances. (5)  Cost  accounting  methods  and  recommendation 
to  the  members  for  their  use  of  such  systems  as  may  seem 
best  adapted  to  their  needs.  (6)  Freight  questions  and 
united  action,  if  desirable,  for  the  purpose  of  obtaining  re- 
ductions in  rates.  (7)  Insurance  questions  and  united  ac- 
tion, if  desirable,  for  the  purpose  of  obtaining  reduction  in 
rates.  (8)  Forms  of  specifications  and  suggestions  to  mem- 
bers for  their  use  of  a  standard  form.  (9)  Guarantees 
made  by  members  in  connection  with  the  sale  of  their  prod- 
ucts, and  suggestions  to  members  of  what  guarantees,  if 
any,  should  be  given.  (10)  Relationship,  actual  and  pos- 
sible, of  the  separate  branches  of  the  industry  to  each  other, 
includini^:  central  stations,  manufacturers,  jobbers,  contrac- 
tors, etc. 

In  every  section,  work  along  one  or  more  of  the  above 
suggested  lines  has  been  undertaken  ^nd  according  to  the 
latest  reports  is  progressing  with  the  most  satisfactory  re- 
sults. There  are  now  thirteen  sections  of  the  association, 
each  section  subdivided  in  committees  to  meet  the  require- 
ments of  every  member  of  each  particular  section.  These 
sections,  which  are  fully  organized,  are  as  follows:  Fan 
motor,  fuse,  interior  conduit,  knife  switch,  lamp  receptacle 


and  socket,  lighting  fixture,  line  material,  molded  or  formed 
insulation,  outlet  box,  panelboard  and  switchboard,  porce- 
lain, snap  switch,  and  wire  and  cable. 

To  co-ordinate  the  work  of  the  Electrical  Manufacturers* 
Club  the  Electric  Power  Club  and  the  Associated  Manu- 
facturers of  Electrical  Supplies,  and  to  act  on  questions 
of  common  interest  to  the  three,  the  Electrical  Manufac- 
turers' Council  was  organized.  Each  of  the  national  bodies 
is  represented  in  the  council  by  four  members.  At  the 
present  time  the  council  is  actively  engaged  in  the  con- 
sideration of  a  uniform  cost  accounting  system  for  the 
electrical  industry,  and  other  matters  of  importance  and 
of  general  interest  to  the  members  of  the  three  bodies. 


TREMENDOUS  TURBINE  BUSINESS 

Volume  of  Orders  Handled  Since  Beginning  of  Year 
in  Excess  of  2,000,000  Kw.  of  Turbine  Rating 

Since  the  beginning  of  1916  the  demand  for  steam  tur- 
bines has  far  outstripped  anything  in  the  past.  A  com- 
pilation made  by  the  Electrical  World  from  data  fur-  iT 
nished  by  the  steam  turbine  manufacturers  discloses  the 
fact  that  the  volume  of  steam-turbine  business  already 
handled  since  the  beginning  of  the  current  year  exceeds 
2,000,000  kw.  in  rated  capacity.  At  this  rate  the  total  1916 
business  should  reach  3,000,00  kw.  in  turbine  capacity. 

The  manufacturers,  it  was  found,  were  loath  to  predict 
what  the  1916  total  would  be.  The  volume  of  business  de- 
pends entirely  on  what  the  manufacturers  can  turn  out, 
the  amount  being  practically  limited  to  the  capacity  of 
factory  facilities.  At  present  the  outlook  for  the  balance 
of  the  year  seems  to  be  fairly  good.  There  is  a  slight  let- 
up in  the  total  volume  of  business,  but  this  is  due  entirely 
to  deliveries. 

At  present  the  best  deliveries  that  it  is  possible  to  ob- 
tain are  eight  months  for  some  of  the  smaller  sizes  for  pump 
and  industrial  use,  a  year  to  a  year  and  a  half  on  large 
industrial  and  ordinary  central  station  sizes,  and  two 
years  for  the  very  large  sizes.  Orders  now  on  hand  are 
sufficient  to  keep  the  entire  manufacturing  facilities  in 
operation  for  considerably  more  than  a  year. 

The  bulk  of  the  year's  business  is  coming  from  central 
stations,  with  an  appreciable  amount  from  industrial  and 
marine  installations.  It  has  been  roughly  estimated  that 
approximately  65  per  cent  of  the  present  business  is  for 
central  station  equipment,  25  per  cent  for  industrial  plants, 
including  marine  installations,  averaging  300-500  kw.,  and 
10  per  cent  for  pumping  stations  averaging  50  hp. 

Many  large  units  have  been  ordered  since  the  begin- 
ning of  the  year.  A  statement  from  one  prominent  company 
expressed  the  opinion  that  this  was  because  large  central 
stations  have  purchased  turbines.  Another  company  called 
attention  to  the  fact  that  the  size  of  units  ordered  is 
larger  than  in  the  past,  the  tendency  being  to  machines 
of  very  large  capacity.  Notable  in  this  respect  have  been 
orders  for  a  73,000  hp.  and  a  60,000  hp.  unit  and  an  order 
for  two  cross-compound  units  of  a  total  rating  of  95,000  kw. 

Both  labor  and  material  have  been  hard  to  obtain  in 
satisfactory  quantity  and  price,  and  both  have  greatly 
increased  in  price  during  the  year.  Turbine  prices  have, 
therefore,   necessarily   advanced. 

Owing  to  the  large  volume  of  business  deliveries  are 
not  normal,  but  are  unusually  long  at  present.  This  vol- 
ume of  business  is  attributed  to  the  prevailing  conditions 
and  unusual  industrial  activity,  and  as  long  as  the  Euro- 
pean war  continues  it  is  the  opinion  of  at  least  one  promi- 
nent manufacturer  that  the  demand  for  steam  turbines  will 
be  large. 
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ARMS  GOOD  MARKET  FOR 

ELECTRICAL  APPARATUS 

:any  Inquiies  Have  Been  Received  for  Incubators, 
Hoovers,  Churns,  Separators  and  Other  Dairy 
Apparatus — Excellent  Prospects  for  Future 

Electrical  farm  apparatus  of  the  dairy  and  poultry  types 

each  year  finding  a  larger  market.     As  a  rule,  trade  in 

,rm    implements   and    equipment   falls    off   along    in   June 

id  does  not  pick  up  again  until  after  the  fall  county  fairs. 

I  recent  months,  however,  manufacturers  of  this  class  of 
ectrical  equipment  have  been  receiving  a  large  number  of 
;ry  promising  inquiries. 

The  use  of  electricity  on  the  farm  has  broadened  consider- 
)ly  in  the  last  few  years.  Many  central  stations  have 
ade  a  practice  of  extending  their  lines  out  through  rural 
mmunities  where  the  cost  of  service  is  not  prohibitive. 

addition,  there  has  been  a  wide  sale  of  farm  generating 
lits.  From  the  standpoint  of  the  central  station,  of  course, 
e  lighting  load  alone  would  not  warrant  the  extension  of 
is  service  in  most  cases.  As  a  rule,  the  company  sells 
5  service  because  of  the  advantages  offered  by  electric 
•wer  for  many  different  kinds  of  farm  work.  There  has 
us  been  created  a  large  market  for  electrically  operated 
rm  equipment. 

Motor-driven  apparatus  on  the  farm  is  not  new.  On  the 
her  hand,  electrically  heated  apparatus  has  been  in  use 
it  a  short  time.     No  stable  market  for  electric  incubators 

hoovers  has  been  developed  as  yet.  It  is  pointed  out  by 
[6  manufacturer  that  much  educational  woT-k  is  necessary 
fore  the  public  generally  will  appreciate  the  superiority 

the  electrically  heated  machine.  In  regard  to  the  busi- 
es of  this  product,  this  same  manufacturer  points  out 
at  there  is  every  indication  pointing  to  the  conclusion  that 
xt  season  will  find  electric  incubators  and  hoovers  in 
rong  demand.  While  the  number  in  use  at  the  present 
ne  he  believes  is  insignificant,  he  also  believes  that  in 
3s  than  five  years  central  stations  of  the  United  States 

II  be  deriving  a  highly  profitable  income  from  this  source. 
Owing  to  the  increased  cost  of  raw  materials,  and  par- 
;ularly  that  of  electric  motors,  and  to  the  increased  labor 
sts,  it  has  been  found  necessary  by  almost  all  manufac- 
rers  to  advance  the  price  of  electrical  farm  apparatus, 
jliveries  have  also  been  delayed  to  a  certain  extent,  owing 
incipally  to  the  delayed  deliveries  of  manufacturing  ma- 
rial.  Where  motors  are  used  this  delay  has  been  very 
rious.  Collections  and  credit  are  generally  good  in  this 
le  of  business,  principally  because  farmers  who  buy  this 
rt  of  apparatus  are  of  the  business  man  type  and  as  such 
alize  the  necessity  for  a  good  credit  standing. 


manufacturers  can  get  down  to  normal  activity,  it  is  felt, 
the  market  will  be  in  a  more  healthy  situation.  Of  course, 
this  situation  does  not  exist  all  over  the  electrical  manu- 
facturing industry.  Evidence  of  it,  however,  is  unmis- 
takable in  the  total  volume  of  business. 


OLUME  OF  ORDERS 

DIMINISHING  SLIGHTLY 

'eliveries  so  Long  that  Feverish  Buying  Drops  Off — 
Demand  Still  Large  with  Some  Buyers 
Anticipating  Requirements 

After  continuing  for  some  months  considerably  greater 
lan  production  the  volume  of  orders  have  on  the  whole 
!gun  to  show  a  slight  decrease  in  total  volume.  Such  an 
'ent  was  most  everywhere  expected,  for  it  was  pointed  out 
lat  the  volume  of  incoming  orders  could  not  continue  long 
I  be  so  much  greater  than  production  without  the  entire 
dustry  becoming  swamped  and  tied  up.  However,  the 
jcrease  in  total  volume  has  been  slight,  in  fact  much  less 
mn  was   anticipated. 

Early  last  fall  the  industrial  super-activity  started,  and  as 

progressed  more  people  began  to  cover  and  anticipate 
ants  and  deliveries.  As  a  result,  factories  began  to  fall 
jhind  the  incoming  business  in  the  matter  of  production, 
uying  was  on  a  tremendous  scale.  Additions  that  were 
lade  to  factories  were  insufficient  to  thoroughly  cope  with 
le  situation.    Deliveries  became  longer  and  longer.    Finally 

seemed  as  though  a  limit  were  reached  and  buyers  slowly 
3came  willing  to  wait  for  better  conditions. 

This  slacking  off  in  orders  instead  of  being  viewed  with 
ny  alarm  is  being  hailed  almost  with  joy.    As  soon  as  the 


RANGE  PRODUCTION  FOR  1916 

Output    Will    Amount    to    $2,000,000 — Price    Trend 
Upv^^ard — $100    Range    Proves    Best    Seller 

The  canvass  of  the  electrical  range  field  made  by  the 
Electrical  World  last  January  indicated  that  manufac- 
turers expected  the  electric-range  production  for  1916  to 
amount  to  about  .$1,000,000,  based  on  manufacturers'  selling 
prices.  Now  that  the  year  is  nearly  three-quarters  gone, 
and  the  busiest  electric  range  season  is  past,  it  becomes 
evident  that  the  output  for  1916  will  pass  the  $2,000,000 
mark.  That  more  central  stations  are  beginning  now  to  ap- 
range,  it  is  estimated  that  the  annual  revenue  which  will 
accrue  to  central  stations  from  the  1916  output  will  be 
$360,000.  That  more  central  stations  are  beginning  to  ap- 
preciate the  significance  of  the  electric  range  as  an  off-peak 
load  is  undoubtedly  one  of  the  fundamental  reasons  why 
the  actual  production  will  be  $2,000,000  instead  of  $1,000,- 
000  at  first  expected. 

Of  the  changing  trade  conditions,  under  which  this  out- 
put is  being  produced,  many  interesting  things  may  be  said. 
Electrical  jobbers  are  becoming  a  greater  factor  in  the  busi- 
ness. The  jobbers'  place  in  the  field  is  now  an  important 
one.  It  has  been  estimated  that  fully  one-third  of  the  1916 
production  will  be  handled  through  jobbing  houses.  Price 
conditions  are  showing  an  upward  trend.  The  more  expen- 
sive types  are  finding  readier  sale  than  the  less  expensive 
ones.  Instead  of  continuing  as  a  summer  specialty  the  range 
is  becoming  an  all-year-round  proposition. 

Price  conditions  during  the  year,  influenced  by  the  raw 
material  situation  and  the  heating  device  patent  situation, 
are  unsteady.  Increasing  prices  of  raw  material  have  al- 
ready caused  some  range  makers  to  increase  list  prices  or 
to  decrease  discounts  from  established  lists.  There  is  little 
trouble  in  finding  justification  for  such  action  when  it  is 
pointed  out,  for  instance,  that  certain  sizes  of  asbestos- 
covered  copper  wire,  which  formerly  cost  $5.60  per  1000  ft., 
is  now  being  ordered  for  range  construction  at  $61  per  1000 
ft.  This  instance  of  price  advance  is  only  one  of  many. 
Metal  prices  have  soared  and  prices  of  heat-insulating  ma- 
terial have  attained  even  greater  heights.  Furthermore, 
the  material  situation  is  also  complicated  by  the  fact  that 
resistance  wire  is  difficult  to  obtain  at  any  price.  The 
shortage  of  this  product  is  attributed  mainly  to  the  inability 
of  its  producers  to  get  suitable  diamond  dies  for  drawing 
the  wire.  To  insure  against  further  metal  troubles,  steel 
purchases  in  some  quarters  are  being  made  eight  months 
in  advance.  Opinions  differ  among  manufacturers  as  to 
the  effect  of  the  licensing  arrangement  on  price.  The 
majority,  however,  seem  to  believe  that  an  upward  revision 
will  be  necessary  after  Oct.  15. 

Strange  as  it  may  seem  in  the  light  of  central  station 
clamorings  for  cheaper  ranges,  the  stoves  that  retail  at 
about  $100  seem  to  be  enjoying  the  greatest  demand. 
Those  who  have  sensed  this  trend  attribute  it  to  the  fact 
that  the  buying  public  no  longer  accepts  the  range  as  an 
experiment.  They  buy  it  as  a  permanent  piece  of  home 
equipment.  That  the  higher-priced  equipment  is  finding 
favor  augurs  well  for  future  continuity  of  electric  cooking, 
since  few  people  would  care  to  scrap  a  $100  piece  of 
household   equipment. 

Deliveries,  which  were  slow  during  the  summer,  are  now 
in  better  shape,  partly  because  the  peak  of  demand  has 
passed,  and  partly  because  labor  is  less  restive.  Good 
workmen  who  could  formerly  be  attracted  to  munitions 
plants  by  high  wage  offers  are  showing  less  disposition  to 
change  jobs.  Consequently  three  weeks'  deliveries  are  now 
being  quoted  in  some  factories. 

With  all  the  increased  buying  this  year  collections  on 
ranges  have  been  good.  This  condition  generally  prevails, 
however,  since  that  part  of  the  trade  to  which  range  man- 
ufacturers sell  believes,  as  a  rule,  in  discounting  its  bills, 
and  generally  has  the  cash  with  which  to  do  so. 
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Manufacturing  and  Industrial 

The  (Jrt'enlield  (Mass.)  Tai)  &  Die  Corporation  has  dis- 
continued its  office  in  Detroit. 

William  S.  Houston  of  Brazil,  care  of  Companhia  Com- 
niercio  e  Naveuacao,  10  Bridge  Street,  New  York  City, 
will  pay  cash  in  New  York  City  for  electrical  machinery 
and  fitting's. 

The  Economy  Fuse  &  Manufacturing  Company,  Kinzie 
and  Orlean  Street,  Chicago,  111.,  has  moved  its  Boston  office 
to  l)o()  Rice  Building,  10  High  Street,  which  will  be  in  charge 
of  R.  S.  Blake,  who  succeeds  J.  R.  Wilkins. 

Solomon  I.  Arnopulin  of  Siberia,  care  of  Bureau  of  For- 
eign and  Domestic  Commerce,  504  Federal  Building,  Chi- 
cago, desires  affiliations  as  representative  of  American 
manufacturers   of  electrical   appliances   in    Siberia. 

Large  Automobile  Storage  Battery  Business  for  U.  S. 
Light  &  Heat. — The  U.  S.  Light  &  Heat  Corporation,  Niag- 
ara Falls,  N.  Y.,  reports  that  it  has  recently  obtained  nearly 
1^0,000,000  of  new  automobile  storage-battery  business. 

The  Nelson  Valve  Company  and  the  Yarnall-Waring  Com- 
pany of  Chestnut  Hill,  Philadelphia,  Pa.,  announce  the  ap- 
pointment of  H.  J.  Meyer  as  their  representative  in  Chicago. 
The  companies  have  also  opened  an  office  in  the  Hearst 
Building. 

Foreign  Buyers  in  the  United  States. — Carlos  Rodriguez 
of  Buenos  Aires,  Argentina,  care  of  LaPrensa,  New  York 
Herald,  New  York  City,  is  desirous  of  securing  the  agency 
for  American  electrical  supplies  of  all  kinds,  including  elec- 
tric motors. 

Howard  M.  Gassman  has  recently  opened  offices  at  720 
Brown-Marx  Building,  Birmingham,  Ala.,  and  will  act  as 
a  consulting  mechanical  and  electrical  engineer.  Mr.  Gass- 
man was  formerly  chief  electrical  engineer  of  the  Tennessee 
Coal,  Iron  &  Railroad  Company  and  is  a  graduate  of  Johns 
Hopkins  and  Lehigh  Universities. 

The  Roller-Smith  Company,  233  Broadway,  New  York, 
announces  that  it  is  now  represented  in  Denver,  Colo.,  by 
the  O.  H.  Davidson  Equipment  Company,  Ideal  Building. 
This  company  will  handle  the  Roller-Smith  products  in 
Colorado,  Wyoming,  New  Mexico,  Utah  and  parts  of  the 
states  of  Montana,  Idaho,  Arizona,  Texas  and  South  Dakota. 

The  Page  Woven  Wire  Fence  Company,  Monessen,  Pa., 
has  appointed  W.  T.  Kyle  Eastern  sales  agent  for  its  "Cop- 
perweld"  copper-clad  steel  wire  products,  with  offices  at  30 
Church  Street,  New  York.  Mr.  Kyle  has  been  connected 
with  the  Okonite  Company  in  its  sales  department  and  for 
some  time  previous  acted  as  Eastern  sales  manager  for 
the  Duplex  Metal  Company. 

Order  for  Large  Turbine.— A  20,000-kw.,  11,000-volt,  25- 
cycle  turbine  unit  complete  with  a  24,000-sq.  ft.  surface 
condenser  and  auxiliaries  has  recently  been  ordered  by  the 
Pennsylvania  Railroad  from  the  Westinghouse  Electric  & 
Manufacturing  Company  of  East  Pittsburgh,  Pa.  This  tur- 
bine is  for  installation  in  the  railroad's  Long  Island  City 
power  house,  which  supplies  power  for  the  operation  of  the 
Pennsylvania  Terminal  and  the  Long  Island  Railroad. 

New  Prices  for  Electric  Appliances. — Landers,  Frary  & 
Clark,  New  Britain,  Conn.,  announce  that,  owing  to  mate- 
rial advances  in  the  cost  of  raw  material,  as  well  as  vari- 
ous manufacturing  operations,  they  find  that  on  some  of 
their  principal  lines  the  small  advances  which  they  made 
within  the  past  year  do  not  begin  to  cover  adequately 
the  increased  cost  of  manufacture.  They  have,  therefore, 
been  compelled  to  revise  their  prices  as  per  sheets  which 
are  being  sent  out  to  various  dealers. 

The  Canadian  General  Electric  Company,  Toronto,  has 
recently  received  an  order  for  a  5000-kva.  turbine  from  the 
Acadia  Coal  Company  of  Stellarton,  Nova  Scotia.  The  tur- 
bine is  of  the  five-stage  type  and  is  designed  to  operate  at 
3000  r.p.m.  The  generator  will  deliver  three-phase  50- 
cycle  current.  The  electric  company*  will  also  furnish  con- 
densers, pumps  and  all  auxiliaries.  The  new  turbine  will 
operate  in  multiple  with  the  coal  company's  existing  tur- 
bines, furnished  some  time  ago  by  the  Allgenieine  Elec- 
trictats  Gesellschaft  of  Berlin. 

Conference  on  Co-operation. — The  third  annual  Boston 
conference  will  be  held  on  Sept.  13,  14  and  15  at  Wellesley 


Hills,  Mass.,  the  subject  this  year  being  "Co-operation." 
D.  B.  Dorcmus,  secretary.  Salt  Producers'  Association, 
Ernest  H.  Gaunt,  secretary  and  treasurer.  Optical  Manu- 
facturers' Association,  H.  V.  Spaulding  of  Grafton  &  Knight 
Manufacturing  Company,  Worcester,  Mass.,  and  H.  S. 
Wales,  secretary.  Pressed  Metal  Association,  will  discus? 
"Co-operative  Competition."  N.  O.  Nelson  Manufacturing 
Company,  St.  Louis,  Mo.,  Dean  S.  S.  Marquis,  Ford  Motor 
Company,  Detroit,  and  Everett  Morss,  president,  Simplex 
Wire  &  Cable  Company,  Cambridge,  Mass.,  will  discuss 
profit  sharing  as  "Co-operation  Between  Employer  and 
Employee." 

No  Attendant  in  Idaho  Reclamation  Pumping  Station.- 
An  interesting  automatic   control   installation   is  in   opeia 
tion   in  the   West   End   pumping   stations   of  the  Minidok; 
Reclamation  Project,  Idaho.    The  equipment  consists  of  tv, 
75-hp.    Allis-Chalmers    2200-volt    motors,    two    centrifugal 
pumps   and   automatic   control   apparatus    installed   by   the 
Cutler-Hammer    Manufacturing    Company    of    Milwaukee. 
Water  is  pumped  by  this  station  to  a  height  of  21  ft.  above 
a  gravity  canal  which  irrigates  2200  acres  of  land  undei 
the    Minidoka    project.      The    station    is    operated    without 
regular  attention  other  than  that  given  it  by  a  ditch  ridei 
who  sleeps  in  a  room  in  the  station  at  night.     The  control 
apparatus  mentioned  above  automatically  starts  and  stops 
the  motors,  and  in  case  there  is  an  interruption  of  power 
it  is  so  designed  as  to  bring  the  pumps  back  into  service 
without  any  supervision.     The  pumps  are  in  a  pit  with  the 
runners  below  the  surface  of  the  water  in  the  intake  canal, 
and  therefore  are  always  primed. 

Price  of  Platinum  Up. — In  the  last  ten  days  platinum  has 
taken  a  leap  in  price.  Quotations  had  been  running  around 
$60  an  ounce  but  about  the  last  of  August  prices  rose  to 
between  $80  and  $85  an  ounce,  depending  on  quality.  Plat- 
inum dealers  in  New  York  gave  the  demand  for  the  metal 
in  this  country  as  the  cause  for  the  increase.  The  bulk  of 
the  world's  supply  of  platinum  comes  from  Russia,  but  since 
the  war  the  allied  forces  have  been  very  careful  of  the  desti- 
nation of  all  stock  of  platinum.  Its  use  in  munition  manu- 
facture is  so  important  that  the  Allies  have  been  fearful, 
it  is  stated,  that  if  a  large  supply  went  to  a  neutral  nation 
some  of  it  might  find  its  way  into  Germany.  As  a  result  of 
the  embargoes  there  is  but  a  very  limited  supply  in  this 
country  at  the  present  time.  A  year  ago  platinum  sold  for 
$105  an  ounce  after  England,  France  and  Russia  had  placed 
the  embargoes  on  the  exportation  of  the  metal.  Some  deal- 
ers are  of  the  opinion  that  before  this  year  is  over  these 
high  prices  will  again  have  been  reached. 

Long  Life  of  Cedar  Poles. — Lindsley  Brothers  Company, 
dealers  in  Western  and  Northern  cedar  poles,  have  recently 
been  looking  up  some  of  the  poles  they  shipped  in  the  Cen- 
tral West  in  1899  with  a  view  to  ascertaining  their  present 
condition.  They  wrote  to  a  number  of  concerns  to  whom 
they  had  furnished  poles,  asking  them  to  report  on  the  con- 
dition of  their  poles  to-day.  Replies  in  general  indicate 
that  poles  set  in  1899,  1900  and  1902  are  in  very  good  con- 
dition. One  user  reports:  "We  consider  the  remaining 
poles,  90  per  cent  of  total,  are  still  in  very  good  condition; 
and  should  last  at  least  five  years  longer,  before  it  is  neces- 
sary to  reinforce  them."  Another  user  at  Louisville,  Ky., 
states:  "We  have  found  the  poles  to  be  in  good  condition 
generally,  some  of  them  showing  only  1  in.  of  rotten  wood. 
Out  of  the  total  number,  sixty,  only  four  poles  show  an 
amount  of  rot  which  would  seriously  impair  the  strength 
of  the  pole.  Out  of  the  sixty  poles,  two  were  replaced  in 
1913,  due  to  a  dry  rot  at  the  top  of  the  pole.  The  other 
fifty-eight  are  now  in  good  condition  above  the  ground 
and  should  last  ten  years  at  least."  Another  letter  from 
Dallas,  Tex.,  states:  "About  60  per  cent  of  the  poles  have 
been  removed,  not  so  much  because  of  rot  but  rather  on 
account  of  municipal  regulation.  These  poles  have  been 
removed  during  the  last  three  years,  but  would  undoubtedly 
have  been  good  for  four  or  five  years  more.  The  probable 
life  of  the  poles  still  standing  is  about  five  years."  Let- 
ters were  received  from  eight  concerns,  all  of  whom  have 
had  their  poles  from  fourteen  to  sixteen  years.  The  com- 
pany also  reports  that  in  addition,  a  special  representative 
inspected  poles  that  were  shipped  to  Grand  Rapids  in  1900. 
These  poles  were  still  standing  in  the  line,  apparently  in  as 
good  condition  as  when  first  set.     On  close  investigation. 
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lowever,  rot  was  found  just  below  the  ground  line,  but  not 
;nough  to  weaken  the  pole  in  any  way.  The  investigator, 
he  comoany  states,  also  found  poles  in  Detroit  which  had 
)een  used  since  1900. 

Permissible  Portable  Electric  Mine  Lamps. — In  accord- 
ince  with  Schedule  6A,  the  following  portable  electric  mine 
amps  have  been  approved  by  the  Bureau  of  Mines,  Depart- 
nent  of  the  Interior:  Approval  No.  10  covers  a  permissible 
)ortable  electric  mine  lamp  manufactured  by  the  Edison 
storage  Battery  Company,  Orange,  N.  J.  The  only  bulbs 
ipproved  for  use  with  this  lamp  are  the  symbol  26-V  bulbs 
nanufactured  by  the  Independent  Lamp  &  Wire  Company, 
.737  Broadway,  New  York  City;  the  symbol  BM-10  bulbs 
nanufactured  by  the  National  Lamp  Works  of  the  General 
Electric  Company,  Cleveland,  Ohio,  and  the  symbol  BM-10 
yulbs  manufactured  by  the  Edison  Works  of  the  General 
!]lectric  Company,  Harrison,  N.  J.  Approval  No.  11  covers 
i  permissible  portable  electric  mine  lamp  manufactured  by 
he  Mannesman  Light  Company  of  America,  16  Pike  Street, 
rompkinsville,  Staten  Island,  N.  Y.  The  only  bulbs  ap- 
proved for  use  with  this  lamp  are  the  symbol  C-5  bulbs 
;old  by  the  Mannesman  Light  Company  of  America.  Ap- 
proval No.  12  covers  the  "Concordia"  permissible  portable 
ilectric  mine  lamp  manufactured  by  the  Concordia  Safety 
Liamp  Company,  Fulton  Building,  Pittsburgh,  Pa.  The  only 
julbs  approved  for  use  with  this  lamp  are  the  symbol 
*Osram"  08510  bulbs  sold  by  the  Concordia  Safety  Lamp 
Dompany.  Approval  No.  13  covers  a  permissible  portable 
;lectric  mine  lamp,  manufactured  by  the  General  Electric 
Ilompany,  Schenectady,  N.  Y.,  to  be  used  with  a  flexible 
;ord  identified  by  the  bureau's  specification  No.  CD-21;  and 
vith  the  "Iron-Clad  Exide  battery"  manufactured  by  the 
Sdison  Storage  Battery  Company,  Philadelphia,  Pa.  The 
;nly  bulbs  approved  for  use  with  this  lamp  are  the  BM-13 
3ulbs  manufactured  by  the  Edison  Lamp  Works  of  the  Gen- 
eral Electric  Company,  Harrison,  N.  J.  Approval  No.  14 
;overs  the  "Wico"  permissible  portable  electric  mine  lamp 
Tianufactured  by  the  Witherbee  Igniter  Company,  Spring- 
field, Mass.  The  only  bulbs  approved  for  use  with  this  lamp 
jre  the  symbol  BM-14  bulbs  manufactured  by  the  Edison 
Lamp  Works  of  the  General  Electric  Company,  Harrison, 
^J.  J.  Approval  No.  15  covers  the  "Concordia"  permissible 
portable  electric  mine  lamp  manufactured  by  the  Concordia 
Safety  Lamp  Company,  Pittsburgh,  Pa.  The  only  bulbs  ap- 
proved for  use  with  this  lamp  are  the  BM-15  bulbs  manu- 
factured by  the  National  Lamp  Works  of  the  General  Elec- 
tric Company,  Cleveland,  Ohio.  Approval  No.  16  covers  the 
Pioneer  permissible  portable  electric  mine  lamp  manufac- 
;ured  by  the  Hirsch  Electric  Mine  Lamp  Company,  Phila- 
delphia, Pa.,  to  be  used  with  a  flexible  cord  identified  by  the 
bureau's  specification  No.  CD-31;  and  with  battery  plates 
manufactured  by  the  Edison  Storage  Battery  Company, 
Philadelphia,  Pa.  The  only  bulbs  approved  for  use  with  this 
lamp  are  the  BM-16  bulbs  made  by  the  Edison  Lamp  Works 
of  the  General  Electric  Company,  Harrison,  N.  J.  All  ap- 
proved electrical  equipment  is  to  be  identified  by  a  plate 
bearing  the  seal  of  the  bureau  and  the  statement  and  num- 
ber of  the  approval.  Equipment  that  is  not  so  identified  is 
not  considered  as  approved. 


NEW  YORK  METAL  MARKET  PRICES 

, Aug.  29 ^      , Sept.  5 , 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid         Asked 

Copper                                         £          s       d  £          s       d 

London,    standard    spot 110       0       0  109       0       0 

Prime  Lake    27.00       to  27.Ei0t  27.00  to  27. 50t 

Electrolytic     27.75       to  28.00t  27.50  to  28. OOt 

Casting    25.00       to  25.25t  25.00  to  25. 25t 

Copper  wire   33.00t  33.00t 

Lead     6.50  6.50 

Nickel    45.00       to  50.00  •45.00  to  50.00 

Sheet  zinc,  f.o.b.   smelter 15.00t  15.00t 

Spelter    8.92V2    to  9.17%  8.80 

Tin,   straits 39.37yo  39.00 

Aluminum,  98  to  99  per  cent...    58.00       to  60.00t  58.00  to  60. OOf 

OLD  METALS 

Heavy  copper  and  wire 22.00  to  22.50t  22.00  to  22.50t 

Brass,  heavy    13.00  to  13.25t  12.75  to  13.00t 

Brass,   light    9.75  to  10.25t  9.10tol0.50t 

Lead,  heavy 5.50  to    5.62V2t  5.50  to    5.62i/,t 

Zinc,  scrap   6.50  to    6.75t  6.00  to    6.50 

COPPER  EXPORTS 

Total  tons  to  Sept.  5 

tNominal. 


Corporate  and  Financial 

Chillicothe  (Ohio)  Electric  Railroad,  Light  &  Power  Com- 
pany.— The  Ohio  Utilities  Company,  which  was  organized 
at  Columbus,  Ohio,  a  short  time  ago  with  an  authorized 
capital  stock  of  $500,000,  has  made  application  to  the  State 
Public  Utilities  Commission  to  purchase  the  Chillicothe 
Electric  Railroad,  Light  &  Power  Company  for  $480,000.  It 
is  proposed  to  consolidate  this  company  with  the  electric 
light  companies  at  Delaware,  Circleville  and  Gallipolis.  The 
company  also  asks  authority  to  issue  $750,000  6  per  cent 
first  mortgage  bonds,  $200,000  preferred  stock  with  maxi- 
mum dividends  of  7  per  cent,  and  $100,000  common  stocK. 
John  J.  Phillips,  vice-president  of  the  Chillicothe  Company, 
is  president  of  the  new  company.  Eastern  capital  is  said 
to  be  interested. 

American  Public  Utilities  Company,  Grand  Rapids,  Mich. 
— In  the  annual  report  of  the  company  for  the  year  ended 
June  30,  1916,  the  directors  say:  "The  operations  of  your 
company  for  the  fiscal  year  ending  June  30,  1916,  were 
marked  by  growth  in  the  volume  of  business  done,  an  in- 
crease in  net  earnings  applicable  to  interest  and  dividend 
purposes,  and  the  presentation  of  a  marked  example  of  the 
difference  between  the  stability  of  public  service  invest  • 
ments  and  those  made  in  ordinary  commercial  operations. 
This  stability  reflects  itself  not  only  in  the  maintenance  of 
volume  of  business  and  price  of  product  during  periods  of 
commercial  distress,  but  with  as  much  distinctness  as  dur- 
ing periods  of  extraordinary  activity.  The  prices  of  the 
service  of  public  utility  corporations  being  fixed,  they  do 
not  participate  so  generously  in  the  profits  of  good  times 
as  do  other  commercial  operations.  Their  benefit  from  such 
conditions  grows  out  of  an  increased  volume  of  sales,  a  pro- 
portionate lowering  of  the  percentage  of  overhead  expense, 
and  prompter  collection  of  charges.  Against  these  there 
are  to  be  charged  higher  prices  for  raw  materials  and  labor 
employed. 

"All  of  these  features  have  been  characteristic  of  the 
business  of  your  company  during  the  year,  indicating  anew 
that  for  every  given  cycle,  including  periods  of  both  stress 
and  expansion,  public  utility  investments  are  most  nearly 
stable,  experiencing  neither  the  one  extreme  of  hardship  in 
bad  times  nor  the  other  extreme  of  inflated  income  in  good 
ones.  The  commercial  activity  of  the  various  companies 
during  the  first  six  months  of  the  fiscal  year  just  closed  was, 
to  a  considerable  extent,  hampered  by  somewhat  unsatisfac- 
tory general  conditions.  The  last  six  months  of  the  period 
were  marked  by  greater  business  activity,  but  were  also 
accompanied  by  a  notable  advance  in  the  prices  of  the 
metals  entering  into  the  construction  and  extension  of  pub- 
lic service  properties.  The  high  prices  of  iron  and  copper 
suggested  to  your  directors  the  advisability  of  avoiding  any 
wholesale  program  of  extensions,  their  judgment  favoring 
more  active  campaigns  for  business  in  the  territories  al- 
ready occupied  by  the  various  subsidiaries.  The  wisdom  of 
this  program  is  reflected  by  its  results.  During  the  year 
the  various  gas  plants  were  able  to  confine  the  laying  of 
new  services  very  largely  to  establish  mains.  They  made  a 
substantial  net  gain  of  meters  in  service,  of  which  25  per 
cent  were  placed  on  inactive  services  which  had  not  been  in 
use.  The  electric  properties  for  the  same  period  showed 
9279  new  services  installed.  Thus  the  largest  possible 
amount  of  growth  was  realized  without  undue  expenditures 
for  an  expansion  of  properties,  involving  the  use  of  metals 
commanding  abnormal  prices." 

The  gross  sales  of  all  the  companies  for  the  fiscal  year 
were  $3,309,586.16.  These,  compared  with  gross  sales  of  the 
previous  year,  amounting  to  $2,932,069.79,  show  an  increase 
of  12.88  per  cent  in  the  volume  of  business  done  by  the 
company's  subsidiaries. 

Two  years  ago,  the  report  states,  the  American  Public 
Utilities  Company  adopted  the  policy  toward  its  subsid- 
iaries of  carrying  the  liability  insurance  of  all  of  them,  with 
a  view  to  realizing  a  substantial  economy  in  this  depart- 
ment of  expenditure.  The  first  fiscal  year's  business  was 
done  on  the  basis  of  charging  the  subsidiary  companies  the 
rates  which  they  had  been  accustomed  to  pay  the  stock  com- 
panies providing  them  with  such  insurance.  As  a  result  of 
the  first  year's  experience  the  sum  of  $16,563.84  was  re- 
turned to  the  subsidiary  companies.  The  second  year's  ex- 
})erience  has  been  on  the  basis  of  a  charge  of  one-half  the 
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rates  i'onneily  paid  to  the  .stock  companies  for  insurance. 
Despite  the  payment  of  $14,927.19  durinp:  the  year  from  this 
insurance  lund  to  injured  employees  and  public  claimants, 
a  further  return  of  it;i7,72r).2;j  was  made  to  the  subsidiary 
companies,  a  substantial  reserve  being  still  retained.  The 
earninjjs  statement  of  the  subsidiary  companies  for  the 
twelve  months  ended  June  ;}0,  191(!,  follows: 

Gross  e:irniiiK.s   from  o])«'r;itioiis ,$31,309,r)8(> 

Operating  expenses   1,842,802 

Net  earnings  from  operations $1,466,784 

Miscellaneous  income    81,744 

Gross  income    $1,548,528 

Less  expense 39,437 

Net   income    $1,509,091 

Fixed  charges : 

Interest  charges 1,114,018 

Dividend  on  preferred  stock 234,840 

Balance    $160,233 

Midland  (Pa.)  Electric  Light  &  Power  Company. — Under 
the  name  of  the  Midland  Electric  Light  &  Power  Company, 
eleven  electric  light  companies  in  western  Pennsylvania 
have  been  merged  as  one  corporation.  They  are  the  Ohio 
Township,  Potter  Township,  Raccoon  Township,  Ferry, 
Georgetown,  Mirland,  Glasgow,  Hanover,  Hookstown,  Inde- 
pendence and  Industry  light  companies.  The  capital  of  the 
new  company  is  $65,000.  The  officers  are:  President,  S. 
L.  Tone;  vice-president,  James  D.  Gallery;  secretary,  W. 
B.  Carson;  treasurer,  C.  J.  Braun,  Jr.;  comptroller,  C.  S. 
Mitchell,  all  of  Pittsburgh. 

U.  S.  Light  &  Heat  Corporation,  Niagara  Falls,  N.  Y. — 

At  the  recent  annual  meeting  of  the  stockholders  the  fol- 
lowing board  of  directors  was  elected:  Egbert  H.  Gold, 
J.  Allan  Smith,  Ralph  C.  Caples,  Henry  W.  Farnum,  A. 
Henry  Ackermann,  Chauncey  L.  Lane,  Keene  H.  Addington, 
James  A.  Roberts,  Conrad  Hubert,  George  G.  Shepard  and 
Edwin  K.  Gordon. 

Worcester  (Mass.)  Electric  Light  Company. — The  stock- 
holders of  the  company  at  a  meeting  on  Aug.  30  voted  to 
issue  2000  shares  of  stock  in  accordance  with  the  approval 
of  the  Massachusetts  commission  in  July.  The  directors  of 
the  company  voted  to  set  Oct.  14  as  the  time  for  the  pay- 
ment of  the  new  shares,  which  will  be  sold  at  $200  per 
share  to  stockholders  of  record. 


New  Utility  and  Industrial  Companies 

The  Northern  Utilities  Corporation  of  Starkweather,  N. 
D.,  has  been  organized  with  a  capital  stock  of  $25,000  by  T. 
J.  Daugherty,  G.  R.  Jackson  and  J.  Kurth. 

The  Loomis  Electric  Company  of  Akron,  Ohio,  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  C.  H. 
Loomis,  C.  E.  Loomis,  F.  F.  Loomis  and  others. 

The  Ho-Po  Electric  Company  of  Buffalo,  N.  T.,  has  been 
incorporated  with  a  capital  stock  of  $3,000  by  Charles  W. 
Hoppie,  Fred  C.  Poland  and  Frederick  A.  James. 

The  Oklahoma  Power  &  Light  Company  of  Shavimee, 
Okla.,  has  been  incorporated  with  a  capital  stock  of  $25,000 
by  Sinclair  Mainland  of  Oshkosh,  Wis.;  J.  A.  Hamilton  of 
Merissa,  III.,  and  Edward  Howell  of  Shawnee,  Okla. 

The  United  States  Securities  Company  of  Portland,  Me., 
has  been  organized  with  a  capital  stock  of  $50,000  for  the 
purpose  of  carrying  on  a  general  electrical  and  mechanical 
engineering  business,  etc.  Fred  F,  Phillips  of  Portland, 
Me.,  is  president  and  George  H.  Hinckley,  clerk  of  the  com- 
pany. 

The  George  West  Water  &  Light  Company  of  George 
West,  Tex.,  has  been  incorporated  by  George  W.  West,  S.  S. 
Searcy  and  Charles  Scheiner,  Jr.,  all  of  San  Antonio,  Tex. 
The  company  is  capitalized  at  $40,000  and  proposes  to  con- 
struct and  operate  an  electric  light  plant  and  water-works 
system.  , 

The  Fomes- Walters  Company  of  Canton,  Ohio,  has  been 
incorporated  by  G.  F.  Fomes,  W.  H.  Burgener,  Ray  Walters 
and  S.  L.  Fornes.  The  company  is  capitalized  at  $10,000 
and  proposes  to  do  a  general  contracting  business  and  in  ad- 
dition, it  is  understood,  will  deal  in  lighting  and  other  elec- 
trical fixtures. 


The  James  H.  Carey  Electrical  Works  of  Portland,  Me., 
has  been  incori)orated  with  a  capital  stock  of  $10,000  to  do  a 
general  electrical  business.  The  officers  are:  Henry  F.  Mer- 
rill, president;  Donald  C.  Kimball,  treasurer,  and  Grover 
T.  Davis,  clerk,  all  of  Portland,  Me. 

The  United  Battery  Company  has  filed  articles  of  incor- 
poration under  the  laws  of  the  State  of  Delaware  with  a 
capital  stock  of  $:},000,000.  The  company  prop6ses  to  manu- 
facture and  deal  in  and  with  electric  storage  batteries.  The 
incorporators  are:  G.  C.  Prerich,  F.  O.  Balch  of  Chicago, 
111.,  and  Marion  Luce  of  Oak  Park,  111, 


Trade  Publications 

Electric  Grinder. — The  Dillon  Electric  Company,  Canton, 
Ohio,  has  issued  a  folder  which  is  illustrated  and  which  is 
descriptive  of  its  motor-driven  grinder. 

Electric  Heater. — The  Pelouze  Manufacturing  Company, 
232  East  Ohio  Street,  Chicago,  111.,  is  sending  out  an  illus- 
trated leaflet  descriptive  of  its  new  electric  radiator. 

Electric  Equipment. — The  Westinghouse  Electric  &  Man- 
ufacturing Company,  East  Pittsburgh,  Pa.,  is  sending  out' 
a  new  series  of  sections  for  its  loose-leaf  catalogs  No.  3002 
and  No.   3001. 

Gasoline    Engine-Driven    Generating    Plant. — The    Main 
Electric  Manufacturing  Company,  Pittsburgh,  Pa.,  has  pre-     ' 
pared  an  illustrated  folder  which  contains  information  on 
its  small  farm  lighting  outfit. 

Photograph  Printer. — The  Folmer  &  Schwing  Division  of 
the  Eastman  Kodak  Company,  Rochester,  N.  Y.,  has  pre- 
pared an  illustrated  folder  which  describes  its  electrically- 
illuminated  photograph  printer. 

Portable  Vise  Bench  and  Pipe  Bender. — The  Standard  Iron 
Works,  540  West  Fifty-eighth  Street,  New  York,  has  issued 
an  illustrated  catalog  which  contains  information  on  its 
portable  vise  bench  and  pipe  bender. 

Meter-Testing  Device. — Circular  No.  28,  recently  issued 
by  The  States  Company,  19  New  Park  Avenue,  Hartford, 
Conn.,  describes  a  "portable  load"  for  testing  alternating- 
current  watt-hour  meters  by  the  rotating  standard  test- 
meter  method. 

Electricity  in  the  Textile  Industry. — The  British  Westing- 
house  Electric  &  Manufacturing  Company,  Trafford  Park, 
Manchester,  England,  has  prepared  a  folder  designated  as 
envelop  series  No.  4874A,  which  is  entitled,  "Electricity  in 
the  Textile  Industry." 

Alternating-Current  Generating  Sets. — Bulletin  No.  200, 
just  issued  by  Engberg's  Electrical  &  Mechanical  Works, 
St.  Joseph,  Mich.,  is  entitled,  "Alternating-Current  Ap- 
paratus," and  contains  information  on  the  company's  en- 
gines and  alternators. 

Electric  Coffee  Grinder  and  Meat  Chopper. — The  Canton 
Electric  Cut  Company,  Canton,'  Ohio,  has  prepared  illus- 
trated folders  which  are  printed  in  colors  and  which  de- 
scribe several  types  of  electrically  operated  coffee  mills  and 
motor-driven  meat  choppers. 

Electrically-Illuminated  "Porch  Ball." — The  Pennsylvania 
Glass  &  Manufacturing  Company,  404  Diamond  Street, 
Pittsburgh,  Pa.,  is  sending  out  an  illustrated  folder  which 
contains  information  on  its  "Pennsy"  porch  ball,  its  glass 
canopy  and  shade  and  its  mirrored  window  reflectors. 

Centrifugal  Pumps. — The  Pelton  Water  Wheel  Company, 
San  Francisco,  Cal.,  has  issued  illustrated  Bulletin  No.  9, 
which  is  descriptive  of  the  Pelton-Doble  centrifugal  pump, 
the  most  notable  feature  of  which  is  the  uni-diffusion  sys- 
tem of  the  volute,  by  means  of  which,  it  is  claimed,  high 
efficiencies  are  obtained. 

Electrically  Operated  Toys. — The  A.  C.  Gilbert  Company, 
New  Haven,  Conn.,  has  prepared  a  book  entitled  "Elemen- 
tary Electricity  for  Study  and  Use  with  Erector  Electrical 
Sets."  The  book  is  divided  in  sections — Volume  1,  on  static 
electricity  and  magnetism.  Volume  2  on  current  electricity 
and  Volume  3  on  induction  electricity.  It  also  contains  in- 
formation on  motor  building,  lighting,  wiring  and  experi- 
ments. 
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New  England 

EDEN,  ME. — The  Maine  Public  Utilities 
Commission  has  rendered  a  decision  a.ppiuv- 
ng  the  contract  between  the  Bar  Harbor 
md  Union  River  Power  Company  and  the 
own  of  Eden  for  street-lighting  service, 
rhrough  error  this  appeared  under  Eden, 
klo  .  in  the  issue  of  Sept.   2. 

FARMINGTON,  MASS. — The  route  for 
he  high-tension  electric  line  from  Farm- 
ngdale  to  Bath,  Mass.,  a  distance  of  about 
10  miles,  has  been  surveyed  and  poles  are 
10 w  being  set.  About  1200  poles  are  to  be 
ised.  The  line  will  be  brought  across  the 
iennebec  River  at  Chopps  Point  in  Wool- 
vich  to  a  point  in  the  northern  end  of 
rarmingdale,  for  which  high  towers  are 
low  being  erected. 

MALDEN,  MASS. — The  Maiden  Electric 
::oinpany  is  building  a  ]iower  distributing 
itr.tion  one  story  high  of  brick  and  concrete 
;oiisUuction  which  will  cost  about  $5,000. 


Middle  Atlantic 

DUNKIRK,  N.  Y.— Bids  will  be  received 
)y  the  board  of  edu<„ation  of  the  city  of 
Dunkirk  until  Sept.  15  for  construction  of 
ichool  building.  Separate  bids  to  be  sub- 
nitted  on  general  contract,  heating,  plumb- 
ng  and  electric  wiring.  Plans  may  be 
lecured  at  the  office  of  the  superintendent 
It  High  School.  E.  E.  Joralemon  of 
Buffalo,  N.  Y.,  is  architect. 

FREDONIA,  N.  Y. — The  Central  Heating 
?ompan>"  of  Fredonia  has  notified  its  cus- 
omers  that  it  is  retiring  from  business  and 
he  village  authorities  have  demanded  the 
;urrender  of  its  franchise.  The  company 
ormerly  used  the  exhaust  steam  from  the 
)0wer  house  of  the  Dunkirk  &  Fredonia 
electric  railway,  but  this  has  been  sold  to 
he  Buffalo  &  Lake  Erie  Tiaction  Com- 
)any,  and  Niagara  power  has  been  substi- 
uted  for  steam  generated  energy.  The 
ranchise  has  been  transferred  to  Henry 
!j.  Doherty  &  Company  of  New  York,  N.  Y. 

LOCKPORT,  N.  Y. — The  City  Council  has 
entered  into  a  contract  with  the  Lockport 
:^ight.  Heat  &  Power  Company  for  lighting 
he  streets  of  the  city  for  a  period  of  three 
'ears. 

OGDENSBURG,  N.  Y. — Right-of-way  ar- 
•angements  for  a  new  power  transmission 
ine  to  be  extended  to  Ogdensburg  by  the 
Aluminum  Company  have  been  made  by 
Ilharles  I.  Olmstead. 

ALLENTOWN,  PA. — An  outline  of  plans 
or  the  establishment  of  a  municipal  elec- 
ric-lighting  plant  has  been  submitted  to 
he  Borough  Council  by  Bascom  &  Sieger, 
)orough  engineers. 

CLAYSBURG,  PA. — The  Public  Service 
^Company,  recently  chartered  with  a  capital 
itock  of  $5,000,  will  supply  electricity  in 
Greenfield  Township.  Blair  County.  Offices 
vill  be  located   in    Claysburg. 

EVERETT,  PA.— The  Everett  Light, 
Heat  &  Power  Company  expects  to  start 
lay  service  about  Nov.  1.  J.  A.  Covalt  is 
nanager. 

NAZARETH,  PA. — The  Pennsylvania 
Jtilities  Company  of  Easton  is  closing  a 
contract  with  the  borough  of  Nazai-eth  to 
ight  the  streets  of  the  borough.  The  arc 
ind  incandescent  lamps  now  in  use  will 
ye  replaced  with  type  C  Mazda  lamjis.  The 
jorough  is  represented  by  James  T.  Rood 
)f    Easton,    consulting    engineer. 

NEWBURY,  PA.— The  Philadelphia  & 
Reading  Railroad  will  build  a  new  boiler 
jlant  at  its  local  shops. 

PITTSBURGH  PA. — The  Duquesne  Light 
Company  of  Pittsburgh  is  erecting  a  trans- 
mission line  to  carry  66,000  volts  to  the 
Beaver  "Valley. 

STROUDSBURG,  PA.— The  boroughs  of 
Stroudsburg  and  East  Stroudsburg  are 
ibout  to  close  contracts  for  lighting  the 
■itreets  of  the  two  boroughs.  The  present 
irc  lamps  are  to  be  replaced  b.v  various 
sizes  of  type  C  Maz^da  lamps.  James  T. 
Rood  of  Easton,  Pa.,  is  actin.g  as  consult- 
ing engineer  for  the  two  boroughs  in  tliis 
matter. 

TITUSVILLE.  PA. — Bids  will  he  received 
by  the  city  of  Titu^ville.  Pa.,  until  Sept.  1  :j 
for  furnishing  material  and  installing  an 
ornamental  street-lighting  system.  Specifi- 
nations  may  be  obtained  on  application  to 
W.   M.   Dame,   city   clerk. 

NEWARK,  N.  J. — An  appropi'iation  of 
If 217,000  has  been  authorized  by  the  Com- 
mon Council  for  lighting  and  electrical 
construction  on  the  city  streets  during  the 
coming  fiscal  year. 

QUINTON.  N.  J. — The  township  commit- 
tee has  made  a  contract  with  the  Interna- 
tional Light.  Heat  &  Power  Company,  own- 
ers of  the   Salem   electric  light   plant,   foi'   a 
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series  of  street  lamps  for  the  town.  The 
feed  lines  will  be  run  out  from  Salem,  a 
distance   of   3   miles,    at   once. 

TRENTON,  N.  J. — Bids  will  be  received 
by  the  New  Jersey  State  Home  for  Girls 
until  Sept.  13  for  the  installation  of  ad- 
ditional boiler  equipment.  Plans  and  speci- 
fications are  on  file  at  the  office  of  commis- 
sioner of  charities  and  corrections,  State 
House,  Trenton. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department.  Washington, 
D.  C,  until  Sept.  13  for  furnishing  and 
installing  lighting  fixtures  in  the  Uiiiled 
State.s  post  office  at  Ashland,  Ky.  ;  United 
Stales  post  office  at  Batavia,  N.  Y.  ;  Unitc(i 
Statet.;  post  office  at  Elyria,  Ohio  ;  Unite<l 
St.T.te:3  post  office  at  Logan,  Ohio ;  United 
States  post  office  at  Merrill,  Wis.  ;  United 
States  ])ost  office  at  Middletown.  Ohio  ; 
United  States  post  office  and  custom  house 
extension  at  Muskegon,  Mich.  ;  United 
States  post  office  at  Navasota,  Tex.  ;  Uniled 
States  post  office  at  New  Braunfels,  Tex.  ; 
United  States  post  office  at  Sidney,  Ohio ; 
United  States  post  office  at  Tulsa,  Okla., 
and  United  States  post  office  at  Washing- 
ton, Iowa,  in  accordance  with  plans  and 
specifications,  copies  of  which  may  be  ob- 
tained  at  the  above  office. 

V^ASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department.  Washington, 
D.  C,  for  furnishing  at  the  various  navy 
vards  and  naval  station  the  following  sup- 
plies: Brooklyn,  N.  Y..  Schedule  58 — 3000 
steel  wire  casting  brushes  :  Schedule  67 — 
three  main  feed  water  heaters  ;  Schedule  68 
— five  120-volt,  direct-current  blowers; 
Schedule  45 — one  10-hp.  induction  motor; 
Schedu'es  71  and  75 — miscellaneous  radio 
transmitting  sets  ;  Schedule  59 — miscellane- 
ous    single-conductor     wire,     miscellaneous 


twin  conductor  wire  ;  Schedule  57 — miscel- 
laneous copper  bar,  miscellaneous  copper 
sheet.  Charleston,  S.  C,  Schedule  64 — one 
locomotive  crane  and  lifting  magnet.  Puget 
Sound,  Wash.,  Schedule  4  3— one  heavy 
duty  engine  lathe.  I'hiladelphia,  Pa., 
Schedule  65 — one  electric  truck  and  crane  ; 
Schedule  56 — miscellaneous  chisels,  sockets, 
gages,  etc.,  miscellaneous  micrometers  and 
calipers.  Norfolk,  Va.,  Schedule  57 — 10.000 
lb.  brass  tubing  ;  Schedule  50 — one  electric 
arc  welding  and  cutting  outfit.  Washing- 
ton, D.  C,  Schedule  72 — miscellaneous  an- 
tennas, masts,  transmitting  sets,  generators, 
etc.;  Schedule  73 — 31  radio  wave  meters; 
Schedule  46 — 50  Vi-hp.,  120-volt,  direct- 
current  motors,  300,000  lb.  ingot  copper ; 
Schedule  74 — 126  radio  receivers.  Newport, 
R.  I.,  Schedule  70 — one  10-kw.  electrolytic 
generator.  Boston,  Mass.,  Schedule  54 — 
40  bells  for  motor  boats.  Applications  for 
proposal  blanks  should  designate  the 
schedule  desired  by  number. 


North  Central 

DETROIT,  MICH. — Bids  will  be  received 
at  the  office  of  the  board  of  education,  50 
Broadway,  Detroit,  until  Sept.  12,  for  con- 
struction of  an  annex  to  the  Bishop  School 
building,  including  mason  work.  car- 
pentry work,  heating,  ventilating,  plumbing 
and  electric  wiring.  Bids  may  be  submit- 
ted for  the  entire  work  and  also  for  sepa- 
rate classes  of  the  work.  Plans  and  speci- 
fications ma'y  be  seen  at  the  office  of  Spier 
&  Gehrke,  architects.  1317  Chamber  of 
Commerce  Building,   Detroit. 

DETROIT,  MICH. — Bids  will  be  received 
at  the  office  of  the  secretary  of  the  board 
of  education,  50  Broadway,  Detroit,  un- 
til Sftpt.  12  for  the  construction  of  a  20- 
room  school  house  on  the  block  bounded  by 
Cicotte,  McGraw,  Pittsburg  and  Gilbert 
Avenues,  including  general  mason  work, 
general  carpentry  work,  heating,  ventilating 
and  plumbing  and  electric  wiring.  Pro- 
posals may  be  submitted  on  the  entire  work 
and  also  on  separate  classes  of  the  work. 
Plans  and  specifications  may  be  seen  at  the 
office  of  Ammerman  &  McCoU,  Penobscot 
Building,  Detroit,  consulting  engineers,  and 
copies  obtained   upon   deposit  of   $10. 


New  Plant  of  Clinchfield  Portland  Cement  Corporation  Nearing 
Completion  at  Kingston,  Tenn. 


The  station  structure  of  the  new  turbine 
plant  addition  for  the  Clinchfield  Portland 
Cement  Corporation  at  Kingsport,  Tenn.,  is 
now  four-fifths  coinpleted,  and  it  is  ex- 
pected that  the  first  of  the  two  4000-kw. 
steam-turbine  units  will  be  ready  for 
operation  by  October.  The  illustration 
shows  the  steelwork  being  erected  of 
the  new  boiler  room.  The  four  600-hp. 
Edge  Moor  water-tube  boilers  are  equipped 
with  Foster  superheaters  and  Detroit 
stokers,  the  flue  gases  being  carried  aloft 
through  a  reinforced  concrete  chimney  12 
ft.  in  diameter  and  225  ft.  high.  The  feed- 
water  will  be  heated  by  a  pair  of  Coch- 
rane open  heaters  with  float  control,  and 
will  be  supplied  to  the  boilers  by  a  Worth- 
ington  centrifugal  pump  driven  by  a 
Sturtevant  steam  turbine.  The  two  main 
4(ion-kw.  fferiprating  units  were  furnished 
by  the  Allis-Chalmers  Company,  Milwaukee. 


Wis.  Excitation  current  will  be  provided 
by  two  75-kw.  exciter  generators,  one 
driven  by  a  steam  turbine  and  the  other 
by  an  induction  motor  made  b'y  the  Wag- 
ner Electric  &  Manufacturing  Company  of 
St.  Louis,  Mo.  The  main  turbine  alter- 
nators are  6600-volt,  60-cycle,  three-phase 
horizontal  machines,  designed  to  operate 
at  3600  r.p.m.  on  a  steam  pressure  of  175 
lb.  per  square  foot,  with  a  superheat  of 
125  deg.  Fahr.  The  alternator  elements 
are  rated  at  4000  kw.  each,  at  80  per  cent 
power   factor. 

The  new  equipment  described  is  being 
installed  to  supplement  one  2500-kw.  and 
two  750-kw.  units,  which  are  being  re- 
modeled. Messrs.  Ford,  Bacon  &  Davis, 
New  York  City,  are  consulting  engineers 
for  the  Clinchfield  Portland  Cement  Cor- 
poration and  are  supervising  the  construc- 
tion  of  the  new  plant. 
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CKANI'  IIAVION,  MICH.— The  litv  of 
("iiainl  I  la  veil  will  eret-t  ii  »i(i{)0-vc)lt  Iraiin- 
inin.sioM  liiii',  a  miles  Ioiik.  :nul  al.sti  install 
ii  :;(i(l,mi(i-f;al.  pmup  ill  the  inuiiicipal  i)liuit. 
1.    K.    lOlUaoii   is  city   inaiuiK^'i'- 

IIAMHURG,  MICH. — L.  M.  McCleary  of 
OroKory,  Mich.,  is  contemplating  the  in- 
stallation of  an  electric  lighting  system, 
the  pDwiT  to  be  furnished  from  a  water- 
power  silo  near  here. 

CINCINNATI.  OHIO.  —  Committeemen 
from  the  towns  of  Cleves,  North  Bend  and 
Addyston  at  meeting  held  recently  at  Ad- 
(l>si(>n  recommended  the  acceptance  of  the 
contract  olt'creil  by  the  Union  Gas  &  Klectric 
(.'ompany  for  supplying  electricity  to  the 
down-rivei'  towns,  to  be  accepted  by  the 
three  villages. 

Cl>10VI01.AND,OHlO. — The  National  Acme 
Manufacturing  Company,  7500  Stanton 
Avenue,  has  purchased  from  the  Belt  & 
Terminal  Railway  Company  15  acres  near 
Kast  131st  Street  for  $100,000,  to  be  used 
as  sites   for  additional  factory   buildings. 

CLEVELAND,  OHIO.— Contracts  have 
been  awarded  by  the  Winton  Hotel  Com- 
pany for  .the  construction  of  a  550-room 
hotel  at  Ninth  and  Prospect  Streets,  to  be 
known  as  Hotel  Winton,  to  cost  about 
$1,200,000.  Contract  for  electrical  work 
will  soon  be  awarded.  Wells  Brothers  of 
Chicago,  III.,  are  general  contractors.  N.  M. 
Dunning   of   Chicago   is   architect. 

CLEVES,  OHIO. — The  City  Council  has 
approved  a  contract  with  the  Union  Gas  & 
Electric  Company  of  Cincinnati  to  furnish 
50  lamps  of  80  cp.  for  a  period  of  15  years. 
The  towns  of  Anderson  and  North  Bend, 
it  is  reported,  will  petition  the  company  to 
extend    its   service   to   those   districts. 

WEST  PARK,  OHIO.— Bids  will  be  re- 
ceived by  Fred  Feuchter,  village  clerk,  un- 
til Sept.  IS  for  construction  of  engine  house 
on  Lorain  Avenue.  Separate  bids  to  be 
submitted  on  excavation,  masonry,  elec- 
trical work,  heating,  etc.  Prices  for  labor 
and  material  must  be  stated  separately. 

MORGANFIELD,  KY.— The  consolidation 
of  the  Morganfleld  (Ky. )  Light  &  Power 
Company  and  the  Home  Lighting  Company 
of  Uniontown  Is  reported  to  be  under  con- 
sideration. 

BREMEN,  IND. — The  city  expects  to 
change  its  pumping  plant  from  steam  to 
electric  drive  in  the  near  future.  Edward 
M.  Wright  is  city  clerk. 

HANOVER,  IND.— The  Kent  Liglit  .^ 
Power  Company  of  Hanover,  recently  in- 
corporated with  a  capital  stock  of  $3, Odd. 
proposes  to  establish  an  electric  plant  to 
supply  electricity  in  Kent  and  other  small 
towns  in  this  section.  James  C.  Reed  and 
others   are    interested. 

MULBERRY,  IND.— The  Mulberry  Light 
&  Power  Company  is  preparing  to  extend 
its  transmission  line  to  Dayton,  Ind.  The 
company  is  also  estimating  on  several  other 
extensions.     A.  I.  Yundt  is  treasurer. 

BELLEVILLE,  ILL.— Bids  are  being 
asked  by  the  Board  of  Local  Improvements 
for  the  Installation  of  an  ornamental  light- 
ing system,  consisting  of  73  cast-iron  orna- 
mental standards,  steel  taped  cable,  fuse 
blocks,  switchboxes,  wire,  sockets,  electric 
lamps,  concrete  bases,   etc. 

CHICAGO.  ILL.— Bids  will  be  received 
by  the  South  Park  Commissioners,  Fifty- 
seventh  Street  and  Cottage  Grove  Avenue, 
Chicago,  until  Sept.  15  for  the  construc-- 
tion  of  an  underground  system  for  light- 
ing Michigan  Avenue  from  Twelfth  Street 
to  Garfield  Boulevard.  J.  F.  Neil  is  sec- 
retary. 

CHICAGO,  ILL. — The  Lincoln  Parl< 
Commissioners  are  installing  new  lighting 
systems  on  several  boulevards,  comprising 
approximately  400  type  C  lamps,  400 
cp.,  15  amp.,  all  operating  on  series- 
multiple  transformers  and  underground 
circuits ;  also  changing  several  direct 
illuminating  installations  to  flood  lighted 
type  ;  contemplate  enlargement  of  local  tele- 
phone system  and  the  installation  of  a  500- 
kva.  turbo-generator  unit.  C.  H.  Shephei'd 
is    electrical    engineer    in    charge. 

CHRISTOPHER,  ILL.— The  property  of 
the  Tyrone  Electric  Company  of  Christo- 
pher has  been  purchased  by  the  Central 
Illinois  Public  Service  Company  of  Mattoon. 

CLAYTON,  ILL.— Surveys  are  being 
made  by  I.  W.  Fisk  of  Champaign  for  the 
purpose  of  furnishing  an  estimate  for  estab- 
lishing an  electric-light  plant  in  Clayton.  ' 

EFFINGHAM,  ILL.— The  Eastern  Il- 
linois Utilities  Company  will  make  an  in- 
crease In  its  capital  stock  of  from  $105,000 
to  $160,000.  Improvements  are  contem- 
plated. 

GENESEO,  ILL. — At  an  election  held 
recently  the  citizens  voted  to  issue  $4S,000 


HI    liiuids    for    construction    of    a    numicipal 
electric-light  i)lant  and  distributing  system. 

HANOVER,  ILL. — Bids  will  be  received 
by  the  village  of  Hanover,  111.,  until  Sept. 
1 2  for  the  construction  of  an  electric  dis- 
tribution  system.  Plans  and  specifications 
may  be  obtained  at  the  ollice  of  David  G. 
I'Mslier  ^'  Company,  Whitaker  liuilding, 
Davenport.    Iowa,    upon    deposit   of    $10. 

MINJOU.  ILL. — Two  Murray  engines  of 
.Ml  li|>.  have  l)e»>n  purchased  for  the  mu- 
nici.pal  » lectric-liglu  plant.  Henry  J.  Blome 
i.s     village    clerk. 

SAVANNA,  ILL. — The  Peoples'  Gas  .si 
EU'ctric  Company  of  Savanna  contemplates 
the  erection  of  a  high-tension  transmission 
line  between  Savanna  and  Mount  Carroll, 
a   distance   of  about    12   miles. 

BROADHEAD,  WIS. — Plans  are  being 
considered  by  the  Water  and  Lighting  Com- 
mission for  rebuilding  the  municipal  power 
plant  or  erecting  a  new  plant. 

LAKIO  G1-:neVA,  wis.— The  Wisconsin 
State  Railroad  Commission  has  granted 
the  Southern  Wisconsin  Electric  Company 
of  Lake  Geneva  permission  to  issue  $128,- 
000  in  bonds.  The  company,  it  is  under- 
stood, contemplates  extensions  to  its  elec- 
tric   plant    and    lighting    system. 

UNION  GROVE,  WIS.— Bids  will  be  re- 
ceived by  the  State  Board  of  Control, 
Capitol  Building,  Madison,  Wis.,  until  Sept. 
28  for  heating  apparatus,  electric  work,  en- 
gines and  fixtures  for  two  custodial  build- 
ings and  one  48-patient  building,  one  su- 
perintendent's residence  and  farm  dwell- 
in.g.^-  at  the  Southern  Home  for  Feeble- 
minded and  Epileptics  at  Union  Grove.  Sep- 
arate bids  to  be  submitted  on  heating  and 
ventilating ;  interior  electric  wiring ;  pole 
line,  transformers,  switchboard,  generators 
and  exciters,  engines,  and  lighting  flxture.s. 
Vaughn,  Meyer  &  Sweet,  Majestic  Build- 
ing, Milwaukee,  are  engineers.  J.  O.  David- 
son is  president   of  board  of  control. 

BENSON,  MINN. — The  Municipal  Light 
&  Water  Board  is  contemplating  changing 
the  system  of  the  municipal  electric-light 
plant  from  direct  to  alternating  current 
system  by  next  year  or  selling  the  plant. 
The  Otter  Tail  Power  Company  of  Fergus 
Falls  is  negotiating  for  the  purchase  of 
the  system.  Theodore  K.  Lee  is  superin- 
tendent. 

ECHO.  MINN. — The  city  is  figuring  on 
installing  in  its  municipal  plant  a  30-50-hp. 
CT'ude  oil  engine  in  the  near  future  and  it 
is  also  thought  possible  that  the  system 
may  be  changed  to  alternating-current. 

FAIRMONT,  MINN. — Bids  will  be  re- 
ceived until  Sept.  14  by  the  Church  of  St. 
T'aul  for  the  erection  of  a  convent  school. 
Separate  bids  to  be  submitted  for  wiring, 
plumbing,  etc.  George  Pass  &  Son,  of  Man- 
kato,   are  architects. 

HENDRUM.  MINN. — The  Village  Coun- 
cil is  considering  the  question  of  installing 
an    electric-lighting    system    in    Hendrum. 

HIBBING,  MINN. — Plans  are  being 
prepared  by  the  Charles  L.  Pillsbury  Com- 
pany, Metropolitan  Building,  Minneapoli.s. 
for  the  construction  of  a  concrete  steel 
and  brick  building,  about  100  ft.  square, 
for  municipal  power  plant  at  Hibbing. 
Complete  new  equipment,  it  is  understood, 
will    \)e    installed. 

HOFFMAN.  MINN. — An  election  will 
soon  be  called  to  submit  to  the  voter  the 
proposal  to  issue  $10,000  in  bonds  for  the 
installation  of  an  electric-lighting  system. 
Tt  is  nroiiosed  to  erect  a  transmission  line 
from  Barrett  to  Homan. 

HOFFMAN,  MINN. — Bids  will  be  re- 
ceived by  the  village  clerk,  Hoffman.  Minn., 
tmtil  Sept.  20  for  furnishing  materials  and 
erecline-  an  electric  transmission  line  and 
distribution  system  in  the  village  of  Hoff- 
man. Plans  and  specifications  may  be  ob- 
tained at  the  oflice  of  the  village  clerk, 
Hoffman,  and  at  the  office  of  Earle  D.  .Tack- 
son.  Capital  Bank  Building,  St.  Paul,  Minn. 

PIPESTONE,  MINN. — The  Northwest- 
ern Light  &  Power  Company  of  Pipestone 
is  contemplating  the  erection  of  a  trans- 
mission line  to  supply  electririty  in  Edger- 
ton,   Woodstock,   Jasper   and   Trosky. 

ROCHESTER,  MINN —The  installation 
of  a  pumping  station,  motor-driven  pumps 
and  additional  artesian  wells,  to  cost  about 
$35,000,  is  under  consideration.  The 
Charles  L.  Pillsbury  Company  of  Minne- 
apolis has  charge  of  the  engineering  work. 

SAUK  CENTER,  MINN. — Bids  will  be 
received  by  the  city  of  Sauk  Center  until 
Sept.  12  for  construction  of  an  electric- 
light  plant  and  addition  to  water-works 
system.  The  proposed  work  will  include 
electric  station  equipment,  resetting  pres- 
ent motor-driven  water-works  pumps  and 
furnishing  and  erecting  a  500-gal.  motor- 
driven    fire    pump,    a    pole    line    and    orna- 


mental street-lighting  system,     J.  F.  Cooper 
is  cily   ch^rk. 

ST.  PAUL,  MINN.— The  City  Council  has 
approved  the  report  of  the  commissioner  ot 
finance  for  the  installation  of  an  orna- 
mental lighting  system  on  the  Mississippi  i 
River  Boulevard  from  westerly  cily  limits  ' 
to  a  line  located  445  ft.  north  of  Summit 
Avenue.      The   cost   is   estimated   at    $3,850. 

ST.  VINCENT,  MINN. — The  J'embina 
(N.  D.)  Light  &  i'ower  Company  has  been 
granted  a  franchise  to  erect  an  electric 
tr.'insmission  system  in  the  village  of  St 
Vincent. 

SPRINGFIELD,  MINN.— The  installa- 
tion of  an  ornamental  lighting  system,  cov- 
ering eight  block.s,  is  contemplated  by  local 
business  men. 

WABASSO,  MINN. — The  contract  for 
the  erection  of  an  electric  transmission  line 
from  Lamberton  to  Wabasso  has  been 
awai-ded  to  the  People's  Electric  Light  & 
Power    Company    of    Lamberton. 

CEDAR  RAl'IDS,  IOWA.— The  Iowa 
Electric  Company  of  Cedar  Rapids  con- 
templates the  erection  of  a  high-tension 
transmission  line  from  Iowa  City  to  Iowa 
Junction. 

DES  MOINES,  IOWA. — The  Des  Moines 
City  Railway  Company  is  asking  for  bids 
for  the  reconstruction  of  power  station, 
two-story  and  basement,  110  ft.  b.v  180  ft. 
The  equipment  will  include  one  1000  and 
one   5000-kw.   generator   units. 

LITTLEPORT,  IOWA. — Schmidt  Broth- 
ers &  Company  of  Elkader  has  applied  for 
a  franchise  to  supply  electricity  in  Little- 
port.  The  company  proposes  to  erect  a 
ti'ansmission  line  from  Elkader  to  Little- 
port. 

ROCKWELL  CITY,  IOWA.— The  general 
contract  for  construction  of  administration 
building  and  pathology  buildings,  power 
house  and  heating  tunnel  for  Industrial 
Refuge  for  Females  (owned  by  the  State 
of  Iowa)  has  been  awarded  to  the  Bailey- 
Marsh  Company,  Metropolitan  Life  Build- 
ing, Minneapolis,  Minn.,  and  for  electric 
wiring  to  the  Citizens  Electric  Company, 
215    Ninth   Street,   Des   Moines,   Iowa. 

ROCKPORT,  MO. — Charles  L.  Hamer 
and  O.  W.  Clifton  have  applied  for  a  20- 
year  franchise  to  supply  electricity  in 
Rockport.  They  propose  to  purchase  the 
municipal  electric-light  plant  if  granted  a 
franchise. 

ST.  JOSEPH,  MO. — The  Board  of  Public 
Works  has  authorized  the  bond  election 
called  for  Sept.  26  held  up.  A  commercial 
electric  plant  is  under  consideration. 

ST.  JOSEPH,  MO. — Approximately  $200,- 
000  will  be  needed  for  improvement  and  ex- 
tensions to  the  municipal  electric-light  plant 
according  to  a  statement  submitted  by  F.  L. 
Hanush,  chairman  of  the  committee  ap- 
pointed by  the  Commerce  Club.  The  esti- 
mate calls  for  an  expenditure  of  $85,000 
for  improvements  to  plant,  $15,000  for  lamp 
standards  for  the  ornamental  lighting  sys- 
tem and  $8,000  for  about  275  new  lamps. 
The  proposal  to  issue  $85,000  in  bonds  for 
improvements  to  the  plant  will  be  submitted 
to  the  voters  at  the  next  election.  Further 
investigations  will  be  made  before  addi- 
tional bonds  are  authorized. 

ST.  LOUIS,  MO. — The  Wintergarden  Ice 
Company  has  been  granted  a  permit  to 
erect  a  two-story  power  plant  at  5663 
Kingsbury  Boulevard,  to  cost  about  $12,000. 

BERTHOLD,  N.  D. — Application  has 
been  made  by  the  Northern  States  Power 
Company  for  a  franchise  to  supply  elec- 
tricity   in    Berthold. 

FARGO,  N.  D. — Plans  are  being  pre- 
pared by  F.  L.  Anders,  city  engineer,  for 
the  installation  of  an  ornamental  lighting 
system. 

FARGO.  N.  D. — Bids  will  be  received  by 
A.  R.  Watkins,  city  auditor,  for  installing 
mechanical  stokers  or  smoke  eliminating 
and  fuel  saving  devices  in  boiler  furnaces 
of  waterworks  pumping  station. 

MUNICH,  N.  D. — Plans  are  being  con- 
side;  ed  by  O.  J.  Anthony  and  others  for 
the  installation  of  an  electric-lighting  plant 
in   Munich. 

PAGE,  N.  D. — The  local  electric-light 
plant,  owned  by  W.  J.  Thompson,  has  been 
purchased  by  F.  E.  Davis. 

WALHALLA,  N.  D. — The  electric-light 
plant  of  the  Walhalla  Roller  Mill  Company 
was  recentv  destroyed  bv  fire,  causing  a 
loss  of  about  $50,000.  Two  generators  and 
switch   board   were   completely    destroyed. 

WORTHING,  S.  D, — William  F.  Dona- 
hue of  Worthing  has  been  granted  a  fi'an- 
chise  by  the  Town  Council  to  install  and 
operate  an  electric-light  plant  here  for  a 
l-criod    of    20    years. 
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3URCHARD,  NEB.  —  Bonds  to  the 
ount  oi  $4,000  have  been  voted  for 
I  erection  of  an  electric  transmission 
i  and  distribution  system.  Energy  will 
secured    from    Summerfield,    Kan. 

)M.\HA,  NEB. — The  date  for  receiving 
s  for  furnishing  plans  and  si)ecittca- 
ns  for  municipal  electric-light  plant  has 
:n    postponed    to    Sept.    18. 

iEKlNGTON,  KAN.— Work  has  started 
the  construction  of  the  power  plant  of 
!  Chicago,  Rock  Island  &  Pacific  Rail- 
y  Company  of  Chicago,  111.,  at  Herring- 
1,  to  cost  from  $40,000  to  $50,000.  The 
iposed  plant  will  supply  power  for  all 
:  f.liops  of  the  railway  company. 

iOXlE,  KAN. — Bids  will  be  received  at 
ollice  of  E.  A.  Montieth,  city  clerk, 
xie,  until  Sept.  20  for  construction  of  .a 
nicipal  electric-light  plant,  separate 
s  to  be  submitted  as  follows:  (1)  In- 
nal  combustion  engines  coinplete  on 
ndations  built  under  separate  contract ; 
will  be  received  one  50-hp.  and  one 
hp.  engine,  the  city  reserving  the  right 
accept  either  or  both  bids ;  also  one 
)00-gal.  fuel  oil  tank;  (2)  one  371/2  and 
I  25-kw.,  three-phase,  60-cycle,  2300-volt 
jrnator,  constant  current  transformer, 
tchboard,  and  all  station  equipment,  the 
r  reserving  the  right  to  accept  either  or 
h  bids;  (3)  furnishing  all  material  for 
transmission  lines;  (4)  furnishing  mate- 
l  and  labor  for  erecting  foundations ; 
lerators  and  station  equipment  and  every 
ig  connected  with  transmission  lines ; 
furnishing  material  and  constructing 
irer  house,  cistern  and  cooling  tower. 
)rge  P.  Taylor  of  Stockton,  Kan.,  is  en- 
eer. 

lORAN,  KAN. — At  an  election  to  be 
d  Sept.  18  the  proposal  to  issue  $12,000 
bonds  for  an  electric-light  plant  and 
,000  for  water-works  system  will  be 
mitted  to  the  voters.  W.  B.  Rollins  & 
npany.  Railway  Exchange  Building, 
nsas  City,   Mo.,   are  engineers. 

'OPEKA,  KAN.^ — Additional  equipment, 
sisting  of  a  250-hp.  Ridgway  engine,  di- 
tly  connected  to  a  150-kw.  generator,  re- 
cing  two  smaller  generators  driven  by 
85-hp.  engine,  is  being  installed  in  the 
rer  plant  which  supplies  electricity  and 
im  to  the  State  Capitol  Buildine,  the 
morial  Building  and  the  State  printing 
nt.     Thomas  L.  Brown  is  manager. 

VAKEENEY,  KAN. — New  equipment, 
uding  one  75-hp.  oil  engine,  two  60-kw., 
0-volt  generators  and  one  five-panel 
tchboard  complete,  has  been  purchased 
the  municipal  electric-light  plant  and 
I  be  installed  within  the  next  60  days. 
C.   Johnson    is   manager. 


VERNON,  TEX. — Improvements,  con- 
sisting of  the  installation  of  a  new  2.'5-hp. 
internal  combustion  engine,  one  double 
suction'  centrifugal  pump  with  a  capacity 
of  150  gal.  per  minute,  and  a  generator  of 
sufficient  output  to  maintain  200  lamps  of 
100  cp.,  will  be  made  to  the  municipal 
electric-light  plant. 


Southern  States 

:OMMERCE,  GA. — At  an  election  held 
ently  the  proposal  to  issue  $10,000  in 
ids  for  the  purchase  of  the  electric  dis- 
)Ution  system  of  the  Harmony  Grove  cot- 
mills  was  carried. 

iIICANOPY,  FLA. — The  Electric  Light 
partment  is  erecting  a  three-phase,  2300- 
t  transmission  line  to  Mcintosh,  a  dis- 
ce  of  7  miles,  for  the  purpose  of  supply- 
electricity  to  that  municipality.  J.  E. 
tes  is  superintendent. 

5ARTLESVILLE,  OKLA.— Plans  are 
ng  prepared  by  W.  K.  Palmer  Engineer- 
Company,  of  Kansas  City.  Mo.,  for  the 
struction  of  an  electric  interurban  rail- 
y  to  connect  Bartlesville  with  Nowata, 
loh  or  Blue  Jacket  and  Miami,  a 
:ancc  of  about  70  miles.  D.  F.  Mason 
I  F.  M.  Overless  of  Bartlesville  are 
jrested. 

BLACKWELL.  OKLA.— At  an  election 
be  held  Sept.  12,  the  proposal  to  grant 
ranrhise  to  the  Oklahoma  Railway  Com- 
ly  to  construct  and  operate  an  electric 
Iway  in  Blackwell  will  be  submitted  to 
voters.  The  City  Council  has  also  an- 
rized  the  calling  of  an  election  to  vote 
the  proposal  to  issue  $35,000  in  bonds 
extension  to  the  municipal  electric- 
it   plant    and    water-works    system. 

lOUSTON,  TEX. — Bids  will  be  received 
il  Sept.  13  for  lighting  system  for 
rris  County  School  for  Boys  as  follows  : 
Lighting  system  ;  (2)  wiring  and  neces- 
y  appliances;  (3)  lighting  fixtures.  For 
ther  information  address  H.  L.  Wash- 
■n,  county  auditor. 

'ERRELL  TEX.— The  Texas  Power  & 
:nt  Company  has  completed  the  erection 
a  high-tension  transmission  line  from 
lias  to  Terrell.  Connection  will  soon  be 
de  with  the  plant  of  the  Terrell  Electric 
:ht  Company.  The  company  is  also  ne- 
iating  for  the  purchase  of  the  municipal 
:tric   plant   in   Terrell. 


Pacific  States 

ARLINGTON,  WASH. — Articles  of  in- 
corporation have  been  filed  by  the  Wash- 
ington Coast  Utilities  Company,  which 
recently  took  over  the  properties  of  the  Jim 
Creek  Water,  Light  &  Power  Company  of 
Arlington,  and  the  Stanwood  Lighting  sys- 
tem at  Stanwood.  The  new  company  is 
capitalized  at  $100,000  and  proposes  to 
supply  electricity,  gas  and  water  for  mu- 
nicipal, industrial  and  commercial  pur- 
poses. The  principal  place  of  business  will 
be  in  Arlington.  Warner  Marshall,  Shirley 
Philbrick  of  Boston,  Mass.,  and  Charles  E. 
Shepard  of  Seattle,  Wash.,  are  the  incor- 
porators. 

SEATTLE,  WASH.  —  The  Snoqualmie 
Falls  Lumber  Company  of  Seattle  has 
placed  orders  for  equipment  for  a  logging 
and  sawmill  plant,  to  be  equipped  with 
electrically  driven  machinery.  The  equip- 
ment will  include  four  750-hp.  Sterling 
boilers,  designed  to  burn  wet  sawdust  and 
shavings;  one  4000-kw.  and  one  200-kw. 
condensing  turbine,  which  will  supply  elec- 
tricity for  300  motors  at  the  mill  and  for 
the  logging  engines  to  be  supplied  over  the 
transmission  line.  Contracts  have  also 
been  placed  for  four  electrically  driven 
yarders  and  four  loaders  ;  the  ultimate  ca- 
pacity, it  is  expected,  will  be  twice  this 
number.  The  most  remote  portion  of  the 
timber  limits  is  about  15  miles  from  the 
mill  ;  it  is  estimated  that  about  26  miles 
of  transmission  lines  will  be  required  to 
cover  the  entire  area  to  be  logged.  At  the 
outset  the  transmission  line  will  be  abo':* 
6  miles  long  and  will  be  operated  at  13,200 
volts.  W.  W.  Wai'ren  is  manager  of  the 
company  and  A.  H.  Onstad,  designing  archi- 
tect. 

SPOKANE,  WASH. — The  Spokane  Heat, 
Light  &  Power  Company,  successor  to  the 
Merchants  Heating  Company,  has  recently 
purchased  a  lot,  100  ft.  by  142  ft.,  adjoin- 
ing its  property  on  Railroad  Avenue,  pro- 
viding space  for  future  extensions  of  the 
plant.  The  company  is  now  installing  a 
battery  of  ten  boilers.  Harry  A.  Flood  is 
president. 

PORTLAND,  ORE. — Bids  will  be  received 
at  the  office  of  the  purchasing  agent  of  the 
city  of  Portland,  Ore.,  Room  208,  City  Hall, 
until  Sept.  14,  for  a  mechanical  device  for 
cleaning  sewer  inlets.  Alternate  proposals 
to  be  submitted  on  a  rental  basis  for  at 
least  six  months :  rent  paid  to  apply  on 
purchase  price.  J.  R.  Wood  is  purchasing 
a.gent. 

BAKERSFIELD,  CAL. — Bids  will  be 
called  Sept.  7  for  a  transmission  line  for  the 
Southern  Sierras  Power  Company. 

LOS  ANGELES,  CAL.^The  City  Coun- 
cil has  authorized  the  installation  of  elec- 
tric lamps  and  electric  energy  furnished 
for  one  year  on  Adams  Street,  between 
Figueroa   and   Hoover   Streets. 

LOS  ANGELES  CAL. — The  Public  Serv- 
ice Board,  co-operating  with  E.  F.  Scatter- 
good,  chief  electrical  engineer,  is  making 
preliminary  negotiations  with  the  city  of 
Pasadena  for  interchange  of  power.  The 
ob.iect  is  to  make  arrangements  for  the 
interchange  of  power  for  the  municipal  dis- 
tribution system  which  is  constructed  in 
the  Highland  Park  and  Garvanza  districts 
from  the  Pasadena  municipal  electric  nlant 
until  the  completion  of  the  transmission 
lines  from  the  Owens  River  project,  under 
construction. 

OROVTLLE  CAL. — A  crew  of  surveyors 
for  the  Great  Western  Power  Company  has 
been  in  the  field  east  of  this  place  lately 
surveying  for  the  second  tower  line  to  be 
constructed  by  the  company. 

REDDING,  CAL. — No  bids  were  re- 
ceived for  the  installation  of  the  second 
unit  of  the  municipal  street-l'ghting  sys- 
tem. It  has  been  decided  to  do  the  work 
by  day  labor  under  the  supervision  of  the 
engineer  of  the   street   department. 

SACRAMENTO.  CAL.— The  establi.sh- 
ment  of  a  municipal  electric-light  plant 
in    Sacramento   is    under  consideration. 

UPLAND.  CAL. — The  hydroelectric  plant 
of  the  Pacific  Electric  Railway  Company 
at  Upland  was  recently  destroyed  by  fire, 
causing  a  loss  of  about  $20,000. 

YERKA,  CAL. — .Surveys  are  being  made 
by  the  California-Oregon  Power  Company 
extension      of      transmission     line     between 


Shasta  Springs  and  McCloud,  a  distance 
of  7  miles.  The  company  is  also  erecting 
an  extension  from  Castella  to  Carville  and 
Trinity    Center. 

BURLEY,  IDAHO. — Reported  that  at  a 
recent  election  bonds  in  the  sum  of  $200,- 
000  for  the  construction  of  a  city  hall, 
waterworks  and  municipal  lighting  plant 
were  voted. 

HAILEY,  IDAHO. — The  old  electric  plant 
of  the  Hailey  Electric  Company,  which  has 
been  closed  down  for  several  months  is  be- 
ing reconstructed  and  enlarged.  New 
equipment  including  two  transformers, 
switchboard,  turbine  wheel,  exciter,  regu- 
lator, lightning  arresters,  etc.,  are  being  in- 
stalled.     E.   W.   Rising  is  manager. 

KINGMAN,  ARIZ. — Application  has  been 
made  to  the  Board  of  Supervisors  by 
George  H.  Thayer  of  Kingman  for  a  fran- 
chise to  erect  transmission  lines  into  a 
number  of  towns  and  mining  camps  in 
Mojave  County.  Mr.  Kingman  is  reported 
to  be  interested  in  a  company  which  pro- 
poses to  construct  a  hydroelectric  plant  on 
Burro    Creek. 

DENTON,  MONT.— Investigations  are  be- 
ing made  by  the  Montana  Power  Company 
of  Great  Palls  in  Denton  with  a  view  of 
installing  an    electric-lighting  system  here. 

DRUMMOND,  MONT.  —  The  Granite 
County  Power  Company,  it  is  reported,  con- 
templates erecting  a  6600-volt  transmission 
line  from  its  plant  at  Maxville  to  Drum- 
mond. 

LAUREL,  MONT. — The  City  Council  is 
reported  to  be  contemplating  the  creation 
of  a  lighting  district  for  the  installation  of 
cluster  lamps,  the  work  to  be  done  this  fall. 

MILESTONE,  MONT. — Steps  have  been 
taken  by  the  Town  Council  toward  the 
creation  of  two  improvement  districts  and 
it  is  proposed  to  issue  $6,000  in  bonds  for 
the  establishment  of  a  municipal  electric- 
light  plant  in  connection  with  the  pumping 
station. 


Canada 

LETHBRIDGE,  ALTA. — The  ratepayers 
on  Sept.  15  will  vote  on  a  by-law  provid- 
ing for  further  extensions  to  the  electric- 
lighting  system. 

NEW  WESTMINSTER,  B.  C. — The  City 
Council  has  authorized  the  arc-lamp  street- 
lighting  system  changed  to  the  nitrogen 
lamp.  George  Digby  is  electric  light  su- 
perintendent. 

ST.  JOHN,  N.B.— The  installation  of  a 
complete  new  lighting  system  for  the  city 
is  under  consideration  by  the  Department 
of  Public  Safety,  which  it  is  proposed  to 
have  in  operation  this  fall.  The  plans  pro- 
vide for  replacing  the  372  arc  lamps  and 
97  100-watt  lamps  now  in  use  with  be- 
tween fiOO  and  650  new  nitrogen  lamps 
both   600   and   300  cp. 

ALMONTE,  ONT. — The  Town  Council  is 
considering  the  construction  of  a  hydro- 
electric plant,  to  cost  about  $18,000. 

DUTTON,  ONT. — The  extension  of  the 
hydroelectric  transmission  line  from  Dut- 
ton  to  Wallacetown   is  under  consideration. 

ELMWOOD,  ONT. — The  Village  Council 
is  considering  the  installation  of  a  hydro- 
electric power  and  lighting  system.  For 
further  information  address  M.  A.  McCal- 
lum. 

TORONTO,  ONT. — Plans  are  being  pre- 
pared b.v  the  Ontario  Hydroelectric  Power 
Commission  for  radial  railways  to  cost 
about  $25,000,000.  Plans  have  been  ap- 
proved for  a  railway  between  Hamilton 
and  Toronto.  The  Toronto  terminals  will 
cost  about  $7,000,000. 

NOKOMIS,  SASK. — The  installation  of 
an  electric-light  plant  in  Nokomis  is  under 
consideration. 


Miscellaneous 

.PANAMA. — Bids  will  be  received  at  the 
oHice  of  the  general  jiurchasing  officer,  the 
I'anama  Canal,  Washington.  D.  C,  until 
Sept.  21  for  furnishing  garbage  incinerator 
plant,  galvanized  sheet  steel,  hand  pumps, 
lathe  chuck,  power  drill,  feed  jointer,  lathe, 
handsaw  machine,  hub  boring  machine, 
bushings,  flanges,  etc.  Blanks  and  general 
information  relating  to  this  circular  (No. 
1078)  may  be  obtained  from  the  above  office 
or  tlie  ofiice  of  the  assistant  purchasing 
agents  24  State  Street.  New  York,  N.  Y.  : 
614  Whitney-Central  Buildinsr.  New 
Orleans,  La.,  and  Fort  Mason,  San  Fran- 
cisco,   Cal. 
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1,195,981.  lOl.Et.'TlUO       DlHTKIIlUTlON        WITH 

Low-TuNSioN  IVlAONicTos  :       Victor  Dos 

Roches,    KoiHl  Du    J.ac,    Wis.      App.  fllwl 

Veb.  11,  1916.  For  Foril  cars — uses  stor- 
ago   battery. 

1,19.''),9S2.  SioNAL  DiovioE ;  I'.  G.  Donovan, 
EdKewood,  I'.-i.  App.  filed  Aug.  21,  191  (i. 
Coniliinofl  electric  and  pneumatic,  for 
railwa'.v    trains. 

1,196,013.  Ei.KCTiuc  Signaling  System-  C 
J*.  Machod  and  V.  W.  Kulicke,  Philadel- 
phia. I'a.  App.  Hied  March  12,  1912.  For 
electric   railwa.vs. 

1,198,044.  Wkai'Pino  Machine;  W.  C. 
Stevens,  Akron,  Ohio.     App.  filed  Aug.  19, 

1912.  For  wrapiiing  coils  of  wire. 
1,196.062.      WiRic    SiM.icKu;    M.    1'.    Wolcott, 

Mansfield,  Ohio.  Ai)p.  filed  April  12, 
1915.  Includes  construction  for  trollev 
wires. 

1,196,071.  Motor  Control  System  ;  H.  L. 
Beach,  Edgewood  Park,  Pa.  App.  filed 
June  29,  1914.  Automatic  acceleration 
and   I'etardation. 

1.196.124.  Motor  Control  System  ;  W.  O. 
Lum,  Wilkinsburg,  Pa.     App.  filed  Oct.   3, 

1913.  Cuts  out  starting  resistor  in  pre- 
determined   manner. 

1.196.125.  Motor  Control  System  ;  W.  O. 
I^um,  Wilkinsburg,  Pa.  App.  filed  March 
21,  1914.  Automatic  acceleration  for 
use  in  blooming  mills. 

1.196,154.  Control  of  Alternattng-Cur- 
RENT  Motors  ;  E.  Rosenberg,  Altrincham, 
England.  App.  filed  Jan.  15,  1913. 
Avoids  disadvantages  of  "cascade"  ar- 
langements. 

1,196,160.  Sewing  Machine;  F.  E.  School- 
field  and  J.  C.  Owen,  Bellevue,  Ky.  App. 
filed  June  14,  1915.  Electromagnets 
operate  various  mechanisms  of  the  ma- 
chine. 

1,196,172.  Control  System  for  Electric 
Motors  ;  W.  Sykes,  Pittsburgh,  Pa.  App. 
filed  Jan.  10.  1912.  Concurrent  accelera- 
tion of  two  hoisting  motors. 

1,196,175.  Thermostatic  Control  for 
Electric  Heating  Devices  ;  J.  Templeton 
and  G.  E.  Harrison,  Toronto,  Ontario. 
App.  filed  March  6,  1916.  Control  of 
electric  radiators. 

1,196,398.  Telephone  Key;  p.  O.  Robin- 
son, Concord  Junction,  Mass.  App.  filed 
April  3,  1915.  For  effecting  party  line 
connections. 

1,196,186.  Electric  Railway  Vehicle;  K. 
Von  Kando,  Vado  Ligure,  Italy.  App. 
filed  Dec.  9,  1914.  Has  rising  and  falling 
frame  carrying  the  large  high-tension  in- 
sulators. 

1.196,189.  Block  Signaling  System  ;  C.  W. 
Ward,  Lakewood,  Ohio.  App.  filed  July 
12,1912.  For  single-track  electric  rail- 
ways. 

1,196,202.  Apparatus  for  Preventing 
Sintering  in  Electric  Furnaces  ;  E.  S. 
Berglund.  Trollhattan,  Sweden  App. 
filed  April  21,  1915.  Moves  the  charge 
after    its    introduction    into    the    furnace. 

1,196,211.  Signal  Apparatus;  H.  Csanyi 
N.  Y.  App.  filed  July  6,  1914.  Annunci- 
ator in  which  one  signal  operates  on  fail- 
ure of  other  signal. 

1,196,223.  Method  of  and  Apparatus  for 
Testing  Magnetic  Objects  ;  F.  P  Fahy 
Washington,    D.    C.       App.    filed    Jan.     l] 

1915.  Instrument  of  precision   for  meas- 
uring m.agnetic  characteristics. 

1,196,225.  Dry  Cell;  M.  A.  Foos,  Fremont, 
Ohio.  App.  filed  April  26,  1915.  Sealing 
of  carbon  electrode. 

1.196,242.  Block-Signal  System  ;  U.  S. 
Jackson,  Lowell,  Mass.  App.  filed  May 
12,  1914.  "Normal  danger"  system  with 
no  parts  to  be  actuated  by  moving  train. 

1,196,249.  Tire-Unwrapping  Machine  ;  J. 
Kosutz  and  J.  Bunta,  Akron,  Ohio.  App. 
filed  Oct.  27,  1915.  For  wrapping  or  un- 
wrapping tires  or  similarly  shaped  objects. 

1,196,254.  Starting  Device  for  Electric 
Motors  ;  B.  T.  McCormick,  Montreal, 
Quebec,  Canada.  App.  filed  Feb.  21,  1912. 
Resistance  of  maximum  value  and  mini- 
mum weight  and  space. 

1,196,270.  Magneto  Drive  for  Internal 
Combustion  Engines  ;  J.  A.  Ostenberg, 
Campbell,  C'al.  App.  filed  Sept.  13,  1915. 
Automatic  advance  and  retard,  and  starts 
at  low  engine  speed. 

1.196.272.  Insulator  Pin;  C.  L.  Peirce, 
Jr.,  Pittsburgh,  Pa  .  App.  filed  D?c.  IS, 
1912.  Thimble  construction  for  high-ten- 
sion wires.  , 

1.106.273.  Crossarm  Saddle;  C  D.  Peirce, 
Jr.,    Pittsburgh,    Pa.      App.    filed    April    6, 

1916.  For    seating    metal    insulator    pins 
on  wooden  crossarms. 

1,196,277.  Loading  Coils  for  Phantom 
Circuits  on  Aerial  Lines  ;  H.  B  M 
Pleuel  and  A.  H.  Olsson,  Stockholm, 
Sweden.  App.  filed  April  27,  1914.  Re- 
moves eddy  currents. 
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Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents  issued 
August '2i),  1!)I6,  prepared  by  Mitchell 
&  AUyn.  41    Park   Row,  New  York. 


1.196.299.  Means  for  Minimizing  Induc- 
tive Interference  ;  c:.  F.  Scott,  New 
Haven,  Conn.  App.  filed  Jan.  2,  1915. 
Limits  the  current  flow  from  substations 
i-cmote   from   the  moving  vehicle. 

1.196.300.  Means  for  Minimizing  Induc- 
tive Interference  ;  C.  F.  Scott,  New 
Haven.  Conn.  App.  filed  Jan.  2,  1915. 
Confines  return  trollev  car  to  the  track 
rails. 

1.196.301.  Means  for  Minimizing  Induc- 
tive Interference  ;■  C.  F.  Scott,  New 
Haven,  Conn.  App.  filed  Jan.  2,  1915. 
Eliminates  insulating  joints  in  the  trolley 
conductor. 

1.196.302.  Means  for  Minimixing  Induc- 
tive Interference  ;  C.  F.  Scott,  New 
Haven,  Conn.  App.  filed  Jan.  2,  1915. 
Certain  portions  of  tracks  connected  in 
parallel  relationship  and  inductivelv  in- 
terlinked with  the  trolley. 

1.196.303.  Means  for  Minimizing  Induc- 
tive Interference  ;  C.  F.  Scott,  New 
Haven,  Conn.  App.  filed  Jan.  2,  1915. 
Inductively    interlinks    all    power    circuits. 

1.196.304.  Electric  Welding  Machine;  F. 
L.  Sessions,  Lakewood,  Ohio.  App.  filed 
May  7,  1913.     For  tube  welding. 


No.  1,196,613— Electric  Welding  Machine 

1,19'6,308.  Cam  Mechanism  for  Wood 
Screw  Machines  ;  H.  L.  Smith,  Water- 
bury,  Conn.  App.  filed  Sept.  17,  1915. 
More  efficient  construction  for  controlling 
the  feed  of  the  tool. 

1,196,313.  Electric  Cell;  W.  Tassin,  de- 
ceased, Washington,  D.  C.  App.  filed 
Jan.  18,  1915.     Constant  discharge  rate. 

1,196,323.  Telephone  Signaling  System  ; 
J.  S.  Allen,  Chicago,  111.  App.  filed  Oct. 
16,  1913.  Single  ring-back  for  plurality 
of  operator's   cord   circuits. 

1,196,335.  Recorder;  A.  A.  Clokey,  Jersey 
City,  N.  J.  App.  filed  Feb.  2.  1915.  For 
fii'e  alarm  systems,  etc.,  adopted  for 
location  in  panel  of  a  switchboard. 

1.196,340.  Receiver  Operated  Switch  for 
Telephones  ;  H.  D.  Currier,  Chicago,  III 
App.  filed  Dec.  8,  1913.  For  holding  a 
"head"   type  receiver. 

1,196,345.  Ventilating  Means  for  Dy- 
namo Electric  Machines  ;  A.  B  Field 
Pittsburgh,  Pa.  App.  filed  Aug.  2,  1913. 
Designed    for   turbo-generators. 

1.196,367.  Time  Clock  ;  J,  Kaup,  St.  Louis, 
Miss.  App.  filed  Sept.  1,  1915.  For  sig- 
naling,  "starting"   and   "quitting." 

1,196,381.  Dry  Battery;  M.  H.  Moffett, 
Lakewood,  Ohio.  App.  filed  June  9,  1916. 
Space  for  storing  a  lamp  between  the 
four  cells. 

1,196,401.  Electrical  Mlisical  Instru- 
ment ;  M.  L.  Severy  and  G.  B.  Sinclair, 
Arlington  Heights,  Mass.  App.  filed  Jan. 
31,  1913.  Plurality  of  sets  of  tuned 
strings  actuated  through  a  single  key 
manual    (seventy-four   claims). 
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1,196,429.  Signaling  Apparatus;  T.  Bru 
ger,  Frankfort-on-the-Main,  Germans 
App.  filed  Feb.  9,  1911.  Utilizes  out-of 
place  currents  for  transmitting  signals  t 
a  distance. 

1,196,452.       Method     of     Producing     Uni 
ihuectional    IOlectrh;    Sparks    from     \i 
ternating    Current;    C.    H.    Gaunt     Sm 
Francisco,  Cal.     App.  filed  May  18,  I'Ji 
For  X-ray  and  wireless  operations, 

1.196.472.  Meter  Testing  Device-  T  V 
Murray,  Jr.,  and  F.  V.  Magalhaes,  N<-\ 
York,  N.  Y.  App.  filed  Nov.  17,  19r 
Special   test   plugs   for   watt-hour   meters 

1.196.473.  Electrical     Welding-     T      !■ 
Murray,  New  York,  N.  Y.  ;  App.  filed  Kd 
18,     1916.       Butt-welding     a    tube     to 
plate. 

1.196.474.  Vacuum  Tube  Device;  A.  Mcl 
Nicolson,    Tarrytown,    N.    Y.      App     til. 

.     Oct.   27,   1914.     Compact  con.struction  i 
high-power   circuits. 

1.196.475.  Trolley  Wire  Support;  E  \^ 
Nitzsche,  Newark,  N.  J.  App.  filed  D. 
11,  1914.  Permits  flexibility  of  the  tro 
ley  wire. 

1,196,482.  Automatic  Selector  Switch 
J.  N.  Reynolds,  Greenwich,  Conn.  Ap) 
filed  Jan  3,  1916.  Brushes  driven  i; 
both  directions  by  single  continuou 
moving  member. 

1,196,487.  Electric  Water  Heater;  IVI 
Simon,  St.  Louis,  Mo.  App.  filed  Dec.  7 
1915.  Coils  disposed  in  tortuous  cham 
bers. 

1,196,494.  Speedometer;  G.  S.  Tiffany 
Summit  N.  J.  App.  filed  Oct.  24,  19l"-) 
Movable  indicating  element  in  inductiv< 
relation  to  the  magnet. 

1,196,498.  Metal  Working;  P.  M.  Vogel- 
Pittsfleld,  Mass.  App.  filed  Aug.  10, 1914 
Passes  current  through  flanges  thn 
must  stretch  in  bending  of  angle  shap. 

1,196,511.     Machine  for  Generating  Eli 
TRIG    Current  ;     H.     E.     Borger,    Dayt' 
Ohio.      App.   filed   Nov.    27,    1914.      Pas.- 
electrically     conducted     fluid     through 
magnetic  field. 

1,196,516.  Speedometer;  A.  A.  Cantori 
New  York,  N.  Y.  App.  filed  Oct.  29,  1911 
Has  means  for  governing  relation  of  re 
sistance  in  circuit. 

1,196,528.  Selecting  System  ;  A.  F.  Dixon 
Newark,  N.  J.  App.  filed  March  19,  1914 
For  printing  telegrams. 

1,196,532.  Automatic  Telephone  E\ 
change  System  ;  B.  G.  Dunham,  Haw 
thorne,  N.  J.  App.  filed  June  7,  191', 
Two-wire  system. 

1,196,541.  System  op  Distribution;  L 
Hagood,  Schenectady,  N.  Y.  App.  filec 
Oct.  3,  1912.  Practically  constant  powei 
factor. 

1,196,544.  Method  of  Coating  Metai 
With  Metal  ;  F.  W.  Heuser,  Gross- 
Lichterfelde,  West,  near  Berlin,  Germany 
App.  filed  April  2,  1915.  Practically  foi 
replacement  of  worn  parts  of  rail  heads 

1,196,562.  Telephone  Instrument;  H.  E 
Lynch,  Brooklyn,  N.  Y.  App.  filed  Apri' 
9,  1915.  Combined  transmitter  and  re- 
ceiver. 

1,196,569.  Push  Contact  Switch;  E.  A 
Manville,  Ansonia,  Conn.  App.  filec 
March  13,  1915.  Particularly  for  auto- 
mobiles. 

1,196,611.  Primary  Cell;  W.  Tassin,  de 
ceased,  Washington,  D.  C.  App.  filec'. 
June  19.  1914.  Maximum  strength  ami 
durability  with  minimum  size  and  weight 

1,196,613.  Electric  Welding  Machine: 
A.  C.  Taylor,  Warren,  Ohio.  App.  filed 
June  26,  1913.     Spot-welder. 

1,196,618.  Regulating  Means  for  Elec- 
tric Generators  ;  W.  A.  Turbayne,  Ni- 
agara Falls,  N.  Y.  App.  filed  April  27 
1914.  For  charging  train  lighting  stor- 
age batteries. 

1,196,633.  Electric  Switch;  C.  E.  Ander- 
son, Bridgeport,  Conn.  App.  filed  May 
29,    1915.      Double   push-button   structure. 

1.196.636.  Electric  Starting  System  fob 
Internal  Combustion  Engines  ;  V.  G. 
Apple,  Dayton,  Ohio.  App.  filed  Nov.  19, 
1914.  Foot  switch  for  changing  dynamo 
over  to  motor  and  vice  versa. 

1.196.637.  Switch;  V.  G.  Apple,  Dayton, 
Ohio.  App.  filed  April  14,  1915.  Plunger 
operated  with  pairs  of  pivoted  knife 
blades. 

1,196,662.  Electric  Switch;  G.  A.  Che- 
brou  and  S.  A.  Lemp,  Paris,  France 
App.  filed  April  20,  1914.  Operated  by 
"rocking  dolly." 

1,196,674.  Alarm  System;  W.  H.  Gabel, 
Kintyre,  N.  D.  App.  filed  July  3,  1915. 
Not  rendered  inoperative  by  cutting  of 
the  wires. 
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jnormal  Manufacturing  Conditions 
■"^HAT  executive  officials  of  large  manufacturing 
.  companies  should  appear  before  the  Association  of 
ison  Illuminating  Companies  to  discuss  the  extraor- 
lary  conditions  which  confront  them  is  evidence,  if 
dence  were  wanted,  of  the  abnormal  state  of  affairs 
ich  has  developed.  In  the  remarks  of  Messrs.  Tripp 
i  Rice,  which  are  published  elsewhere  in  this  issue, 
ivincing  facts  are  found  of  a  condition  wrought  by 
1  operation  of  the  law  of  supply  and  demand,  which 
1  continue  to  affect  the  industry  for  some  time,  per- 
)s  for  a  long  time,  to  come.  In  the  face  of  an  over- 
s  and  domestic  demand  for  raw  materials,  which  in 
mtity  far  surpasses  all  previous  experience,  the  elec- 
:al  manufacturers  lose  temporarily  some  of  the  ad- 
itage  which  accrues  to  them  normally  as  large  and 
ular  consumers.  When  competition  for  materials  is 
;n  the  regular  customer  who  buys  closely  is  apt  to  be 
rlooked  for  the  one  who  pays  any  price  in  order  to 
his  wants.  In  a  wild  market,  when  price  is  no  object 
1  time  of  delivery  is  the  main  consideration,  it  is  diffi- 
t  for  the  old  buyer  to  secure  recognition.  One  manu- 
turer  says:  "I  get  some  materials  as  a  personal 
or."  As  the  maker  of  electrical  apparatus  and  sup- 
is  must  take  the  extremes,  both  good  and  hard  times, 
is  entitled  to  his  present  season  of  heavy  demand 
m  his  capacity,  and  he  has  to  work  out,  as  best  he 
y,  the  problems  which  it  brings.  The  question  which 
st  concerns  the  user  of  manufactured  products  is  the 
ibable  duration  of  acute  conditions  of  price  and  de- 
;ry,  and  this  is  so  closely  tied  with  the  duration  of 
European  war  that  prophecy  is  illy  justified.  But 
statements  of  the  manufacturers  indicate  that  the 
/  material  holders  give  them  no  promises  of  early 
ef. 


cpansion  in  the  Future 

T  one  time  the  central  station  industry  figured  on 
»-a  somewhat  rigid  ratio  of  plant  investment  to  gross 
nings.  With  the  construction  era  so  far  in  the  back- 
und  the  definiteness  of  this  fact  is  in  danger  of  being 
rlooked.  By  most  authorities,  however,  the  idea  is 
roughly  respected  when  attention  is  called  to  it.  No 
:  can  continue  to  operate  a  central  station  without 
iulating  on  an  investment  of  a  number  of  dollars 
order  to  collect  $1  of  gross.  This  condition  imposes 
'ery  heavy  burden  upon  the  capital  laid  out  in  the 
caption  and  establishment  of  a  successful  utility  as 
oing  concern.  The  electrical  manufacturer  may  turn 
r  his  capital  annually.  In  the  jobbing  industry  the 
ital  is  turned  over  roughly  three  to  four  times.    But 


the  central  station  must  attain  a  very  high  degree  of 
efficiency  if  it  is  to  lessen  the  ratio  of  its  very  severe 
handicap  in  this  respect.  It  is  therefore  a  cause  for 
congratulation  that  the  properties  of  this  class  have 
been  able  to  show  so  encouraging  a  record  of  earnings 
in  recent  months.  June  was  the  fifth  consecutive  month, 
according  to  the  latest  Electrical  World  statistics' 
in  which  the  central  stations  showed  a  gain,  as  compared 
with  the  corresponding  months  of  1915,  of  better  than 
15  per  cent  in  gross.  But  notwithstanding  the 
unquestioned  proof  that  much  of  the  increased  business 
has  been  handled  by  efficient  methods  without  that  in- 
crease in  plant  investment  which  is  regarded  as  in- 
exorable, the  history  of  the  art  shows  that  additions 
must  follow  very  shortly,  if  they  do  not  precede,  growth 
in  the  consumption  of  energy.  And  the  present  plans 
of  the  companies  point  to  expansion  which  will  be  in 
keeping  with  the  anticipated  demands  of  the  future. 


Signaling  to  Submarines 

YXT'HEN  the  undersea  boat  Deutschland  came  into 

'  V  port  at  Norfolk  she  found  preparations  for  her 
arrival  to  have  been  completed  just  in  time  to  permit 
docking  without  a  hitch.  In  other  words,  the  time  of 
her  appearance  was  definitely  known  before  she  actually 
arrived.  Her  convoying  tug,  the  Thomas  F.  Timmins, 
waited  for  her  off  Cape  Henry  for  more  than  a  week 
before  they  started  up  the  bay  together.  The  Deutsch- 
land put  in  on  a  Sunday  morning,  but  her  actual  posi- 
tion seems  to  have  been  known  at  least  three  days 
earlier.  A  telegram  from  the  submarine  is  stated  to 
have  been  delivered  via  the  Timmins  on  the  Friday 
before  she  reached  the  Virginia  Capes.  It  is  further 
stated  that  the  tug,  while  waiting,  kept  a  sharp  look- 
out for  Allied  warships,  and  notified  the  navigator  of 
the  Deutschland  of  those  which  were  seen.  How  could 
signaling  be  effected  between  the  submersible  and  the 
tug?  It  has  been  found  that  ordinary  radiotelegraphy 
by  sliding  electromagnetic  waves  cannot  be  utilized 
when  one  station  is  completely  surrounded  by  so  good 
a  conductor  as  sea  water.  It  is  entirely  possible,  how- 
ever, that  the  Deutschland's  messages  were  sent  and 
received  while  she  was  floating  on  the  sea's  surface; 
normal  wireless  instruments  are,  of  course,  entirely 
effective  under  such  conditions.  It  is  curious,  however, 
that  the  messages  were  not  overheard  by  other  radio 
stations  in  the  vicinity;  further,  the  Timmins  is  re- 
ported not  to  carry  any  wireless  equipment. 

Vague  stories  of  a  "mysterious  instrument,"  lowered 
over  the  side  of  the  tug  and  used  for  communicating 
with  the  tubeless  U-boat,  have  drifted  up  from  Norfolk. 
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A  "strange  contrivance  in  the  nature  of  a  telegraph 
instrument,  equipped  with  powerful  batteries  and  coils 
of  wire,"  is  described,  and  suggests  to  the  engineer 
nothing  so  much  as  the  sea-oscillator  of  R.  A.  Fessenden 
which  was  the  subject  of  an  American  Institute  paper 
some  two  years  ago.  It  will  be  remembered  that  this 
device  resembles  a  gigantic  polarized  Bell  telephone, 
whose  boiler-plate  diaphragm  is  violently  vibrated  by 
alternating  current  of  about  500  cycles  per  second. 
When  placed  under  water,  the  sound-wave  produced 
could  be  detected  some  30  miles  away  by  the  use  of  a 
similar  but  reversed  receiving  telephone,  or  of  a  micro- 
phonic device.  By  use  of  the  Morse  code,  messages  could 
be  transmitted  over  this  distance.  Just  what  method  of 
signaling  to  submarines  has  been  adopted  by  our  ingen- 
ious German  engineers  will  perhaps  remain  unknown 
until  after  the  world  war.  It  is  interesting  to  consider 
the  possibilities  in  view  of  the  facts  already  presented, 
however,  and  it  would  be  still  more  so  to  learn  whether 
the  receivers  of  submarine  bell  systems  near  Norfolk 
noted  any  unusual  sounds  about  the  time  of  the  arrival 
of  the  Deutschland.  Should  the  much-expected  Bremen 
or  Amerika  arrive  in  New  London  an  opportunity  to 
listen  may  be  afforded  submarine  observers  in  that 
locality.  Let  us  have  a  little  less  mystery  and  a  little 
more  engineering  in  our  guessing! 

The  Non-Synchronous  Spark  Gap 

IT  is  now  well  recognized  that  in  radiotelegraphy  a 
group  frequency  of,  say,  1000  cycles  per  second  is 
much  more  serviceable  for  telephonic  detection  than  a 
low  frequency  of,  say,  100  cycles  per  second.  This  is  at 
least  partly  attributable  to  the  auditory  mechanism  of 
the  human  ear,  which  responds  more  readily  to  the 
higher  frequency.  In  order  to  secure  this  relatively 
high  frequency,  the  most  direct  method  is  to  employ 
an  alternating-current  generator  of  corresponding  fre- 
quency and  a  synchronously  rotating  spark  gap,  so  that 
a  spark  discharge  shall  occur  at  or  near  the  peak  of 
each  voltage  alternation.  Another  method,  however,  is 
to  employ  an  alternator  of  lower  frequency  and  a  non- 
synchronously  rotating  spark  gap  in  such  a  manner  that 
a  spark  discharge  shall  occur  at  all  or  nearly  all  the 
electrode  passages,  which  means  that  relatively  low 
potentials  in  the  voltage  wave  must  be  allowed  to 
discharge. 

The  article  by  Prof.  A.  S.  Blatterman  in  this  issue 
describes  some  tests  made  with  a  non-synchronous 
spark  gap  driven  at  different  speeds.  It  appears  from 
these  tests  that  for  any  given  capacitance  in  the  dis- 
charge circuit  the  high-frequency  current  varies  with 
the  spark  frequency,  in  most  cases  passing  through  a 
maximum.  If  the  condenser  capacitance  was  changed 
the  frequency  for  maximum  high-frequency  current  was 
also  changed.  The  conditions  of  the  non-synchronous 
spark  gap  are  probably  not  so  simple  as  those  of 
the  synchronous  spark  gap,  and  it  is  important  to  have 
them  cleared  up.  We  hope  that  these  experiments  will 
be  continued  and  that  a  satisfactory  working  theory  of 
the  subject  may  be  developed. 


Getting  the  Facts 

SLOWLY  but  surely  the  leaven  of  engineering  thin! 
ing  is  permeating  industry  and  commerce.  Imag 
nation  and  enthusiasm  give  the  impetus  to  move  mou 
tains  but  the  machinery  of  our  civilization  is  enginee 
ing,  and  engineers  must  grow  as  their  responsibilitii 
increase  in  this  developing  situation.  It  may  be  fair 
said  that  one  fundamental  reason  for  the  rapid  advani 
of  the  electrical  industry  is  that,  founded  in  science, 
has  literally  leaped  centuries  of  rule-of-thumb  ai 
stands  to-day  an  object  lesson  to  many  other  industri 
of  what  applied  engineering  and  the  engineering  a 
proach  to  problems  may  accomplish  in  the  work  of  tl 
nations. 


Field  Tests  for  Defective  Insulators 

AN  interesting  paper  to  transmission-line  enginee 
and  operators  was  read  by  B.  G.  Flaherty  at  t 
A.I.E.E.  convention  in  Seattle.     It  applies  to  the  use 
a  pair  of  head  telephones  to  insulator  testing  on  wor 
ing   transmission    lines.      One   terminal    of   the   doul 
receiver  is  connected  to  the  lineman's  spur  and  the  oth 
to   a   contacting   point   for  probing   the   pole   over  t 
lineman's    head.      In    this    way    the    receivers    take 
shunted   portion   of   the   insulator   current   running 
ground  down  the  pole.     If  the  insulator  is  good,  a  n- 
mal  musical  tone  will  be  heard  in  the  receiver.     If  t 
insulator  is  defective,  either  the  tone  will  be  louder 
it  may  be  altered  in  character.    By  practice  it  is  claim 
that  a  lineman  can,  without  much  difficulty,  learn 
detect   imperfect  insulators   in   service.     Dr.   E.  E. 
Creighton,  in  discussing  the  paper,  intimated  that  wh 
the  test  might  be  effective  in  detecting  faults  in  b 
insulators  of  the  pin  type,  it  was  doubtful  whether 
would  be  reliable  for  the  detection  of  defective  por 
insulators.    This  is  a  question  which  not  only  laborato 
tests,  but  also  maintenance  tests  in  the  field,  may 
able  to  answer.     The  great  advantage  of  the  method 
its  simplicity.     It  is  concededly  more  capable  of  app 
cation  to  wooden  poles  and  pin  insulators  than  to  st 
pension   insulators   or  to  steel  towers. 


A  High-Voltage  Potentiometer 

THE  ordinary  laboratory  potentiometer  is  limited 
range  to  about  1.8  volts,  and  potential  differenc 
in  excess  of  this  value  are  usually  brought  within  rani 
by    some    process    of    electrical    subdivision.      At   t" 
A.I.E.E.  convention  in  Seattle  last  week,  however.  Pi 
fessor  Ryan  described  a  potentiometer  capable  of  gi 
ing  readings   up  to  75  kv.  or  more,  and  mainly  cc 
structed  out  of  garden  hose.     The  precision  at  prese 
obtainable  in  measurements  with  this  device  is  limit(i 
but  the  apparatus  should  be  very  serviceable  in  cas' 
where  approximate  values  of  very  high  potential  a' 
desired.     About  20  m.  of  1.8  cm.  garden  hose  dividi 
into  a  number  of  sections  and  filled  with  slowly  movi ,' 
tap  water  enables  a  steady  potential  fall  of  about  4  1- 
per  meter  to  be  maintained  between  a  high-potent  1 
bus   and  ground.     The  potential  to  be  tested  is  thi 
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robed  and  brought  into  contact  with  one  of  a  number 

f  metallic  points   set  at  uniform   intervals  down  the 

ose  until  no  spark  occurs  between  them.  The   sim- 
licity  of  the  device  is  its  great  advantage. 


/lore  Tools  for  Better  Lighting 

;T  TITH  the  coming  of  lamps  of  higher  efficiency  it 
VV  is  easily  possible  to  give  the  customer  more  light 
nd  better  light  for  the  same  amount  that  he  has  been 
jending.  The  difficulties  are  largely  the  difficulties  of 
rganizing  our  knowledge  and  theories  into  such  a  form 
lat  we  may  put  them  into  practice  through  the  channels 
Iready  existing.  The  illuminating  engineers  have  the 
nowledge,  the  lamp  and  fixture  and  shade  manufac- 
irers  have  or  can  make  the  products  required.  But 
verage  practice  is  still  far  below  what  might  be  ob- 
lined  because  the  translation  of  theory  into  practice 
as  not  been  made  in  any  wholesale  way. 

The  application  of  colored  lamps  is  one  such  wholesale 
lethod  or  tool  for  increasing  the  quality  of  light  in 
omes.  Providing  a  large  enough  demand  is  developed 
he  manufacturers  could  undoubtedly  supply,  for  ex- 
mple,  amber  bulbs.  There  are  problems  to  be  worked 
ut,  of  course,  but  the  plan  of  selling  better  illumination 
nstead  of  simply  lamps,  as  outlined  by  W.  A.  Durgin  of 
hicago,  presents  certain  broad  avenues  of  approach 
lat  seem  both  practical  and  feasible. 

From  quite  another  angle,  but  a  contribution  to  the 
ame  movement,  is  Dr.  Sharp's  handy  photometer  de- 
^ribed  in  this  number.  Here  is  an  instrument  with 
'hich  the  illumination  on  surfaces  can  be  measured  in 
le  simplest  possible  way,  enabling  the  local  lighting 


dealer,  the  central  station  lighting  salesman  and  the  il- 
luminating engineer  to  put  into  practice  the  theoretical 
requirements  of  good  lighting.  Lighting  is  the  earliest 
commercial  application  of  electricity.  Remarkable  prog- 
ress has  been  made  in  lamp  design  and  the  standardiza- 
tion of  efficient  illuminants.  A  second  great  step  seems 
easily  possible,  the  wholesale  application  of  better  light- 
ing which  is  not  so  much  science  or  engineering  as  it  is 
art  and  common  sense. 


Commission  Versus  City  Valuations 

TWO  important  valuation  cases  were  disposed  of  by 
commissions  during  the  past  week ;  one,  by  the  Cali- 
fornia Commission  in  the  case  of  the  city  of  Los  Angeles 
against  the  Southern  California  Edison  Company  and 
the  other  by  the  Ohio  Commission  in  the  case  of  the  city 
of  Cincinnati  against  the  Union  Gas  &  Electric  Com- 
pany. The  first  case  is  notable  in  that  it  establishes 
pioneer  findings  on  severance  value.  Without  passing 
on  the  merits  of  either  case,  owing  to  the  absence  of 
complete  details,  it  is  well  to  draw  attention  to  one 
feature  of  both  decisions  which  stands  out  most  promi- 
nently; and  that  is,  both  commissions  have  been  more 
liberal  in  their  awards  than  the  cities  involved.  Com- 
missions being  the  creatures  of  stat*?  and  not  municipal 
governments  are  evidently  not  greatly  influenced  by  local 
politics.  Their  viewpoint  is  necessarily  broader  and 
presumably  more  just  and  by  keeping  clear  of  the  mael- 
strom of  petty  politics,  they  add  an  element  of  stability 
to  the  principle  of  regulation.  Experience  thus  far  in- 
dicates that  utilities  have  less  to  fear  from  the  commis- 
sions which  regulate  them  than  from  the  cities  in  which 
they  operate. 


The  Forward  Movement  in  the  Industry 


r\ROSPERITY  is  reflected  in  practically 
r^ every  activity  of  the  busy  fall  season  which 
is  now  started.  There  is  money  to  he  spent 
in  the  industry  and  money  to  spend.  The  short- 
age of  materials  and  delayed  deliveries,  while 
most  important,  mean  in  general  doing  now  what 
we  ordinarily  would  do  six  months  hence  and  do 
not  affect  the  basic  conditions  in  ivhich  all 
branches  of  the  industry  share. 

At  one  side  men  engaged  in  engineering  de- 
sign and  construction  are  meeting  fresh  prob- 
lems in  the  manufacture  of  machines  and  ap- 
pliances with  materials  changed  in  some  cases 
and  rapid  construction  essential  in  all  cases. 
"Costs"  and  "delivery"  are  the  key  words  in  de- 
sign rooms  these  days. 

At  the  other  end  of  the  chain  is  a  buying 
movement  culminating  in  the  Christmas  sales 
season  and  marked  by  the  national  trade  move- 
ment of  "America's  Electrical  Week"  from  Dec. 
2  to  Dec.  9.  In  the  meantime,  turbine  deliveries 
are  set  eighteen  m^onths  in  advance  and  the  cen^ 
tral  stations  have  their  special  problems  in  sup- 
plying service  demanding  extensions  to  plant  and 


equipwxnt  and  utilizing  the  capital  now  available 
for  such  extensions. 

The  Electrical  World's  editorial  program 
for  the  fall  months  will  reflect  these  general  con- 
ditions. Engineering  articles  of  timely  interest 
in  design  and  construction  work  will  be  pre- 
sented, the  movement  for  more  fundamental  re- 
search work  will  be  continued.  Operating  prob- 
lems of  plant  and  distribution  will  continue  to 
receive  especial  attention. 

The  broad  trade  and  commercial  movements 
reflected  from  iveek  to  tveek  in  the  special  de- 
partments will  be  emphasized  in  the  issues  for 
Oct.  28  and  Dec.  2,  the  first  suggesting  the 
breadth  of  the  movement  in  the  industry  and  re- 
lating the  various  branches  to  it;  the  second 
summarizing  the  work  in  local  communities. 

The  issues  of  Electrical  Merchandising  for 
October,  November  and  December  will  reflect 
the  same  condition  in  the  industry,  putting  for- 
ward detail  plans  and  methods  of  selling  by 
which  jobber,  manufacturer,  dealer,  contractor 
and  the  commercial  departments  of  central  sta- 
tions may  take  advantage  of  the  trade  drive. 
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NEWS  OF  THE  WEEK 


Reports  of  Conven 
tions  and  Meeting;, 
of  Electrical  Associa 
tions    and    Societie; 


CONVENTION  OF  INDIANA 

ELECTRIC  LIGHT  ASSOCIATION 

Affiliation  with  N.E.L.A.  Considered  and  State-Wide 
Range  Campaign  Contemplated — Problem- 
atic  Value   of   Rural   Business 

At  the  annual  convention  of  the  Indiana  Electric 
Light  Association  at  Fort  Wayne  on  Sept.  12,  13  and  14, 
business  and  commercial  topics  claimed  closest  atten- 
tion.    The  technical  papers  created  least  interest. 

At  the  first  session  after  F.  W.  Greenland,  Fort 
Wayne,  welcomed  the  delegates  to  the  city,  E.  J.  Con- 
don, Angola,  the  association's  chief  executive,  delivered 
his  presidential  address.  In  closing  Mr.  Condon  recom- 
mended that  no  further  overhead  crossing  contracts 
with  other  operating  utilities  be  entered  into. 

After  the  standing  committees  of  the  associations  had 
reported,  G.  B.  Muldaur,  New  York,  spoke  on  the  ad- 
vantages of  affiliating  with  the  National  Electric  Light 
Association.  At  a  later  session  the  question  was 
brought  before  the  meeting  and  referred  to  the  execu- 
tive committee  with  power  to  act. 

At  the  afternoon's  session  on  Tuesday  papers  were 
presented  by  0.  M.  Booker,  Kokomo;  A.  R.  Holliday, 
Indianapolis,  and  J.  J.  Kline,  Fort  Wayne.  Mr.  Booker's 
paper  covered  the  work  of  the  new  business  committee. 

Mr.  Holliday's  paper  was  a  plea  for  a  more  rational 
method  in  financing  utilities.  He  suggested  that  oper- 
ators finance  a  proportion  of  their  needs  on  common 
stock  which  would  naturally  make  the  bonds  safer  and 
more  attractive. 

Mr.  Kline's  paper  cited  the  opportunity  for  selling 
electric  service  to  farmers  and  reviewed  equipment  de- 
veloped for  this  purpose.  On  the  following  day  another 
paper  on  farm  service  was  read  by  G.  K.  Wilson  of 
Muncie.  This  paper  cites  many  instances  wherein  In- 
diana companies  have  tried  to  earn  money  out  of  rural 
service  and  failed.  The  joint  discussion  of  these  two 
papers  was  rather  lively.  It  was  the  general  opinion 
that  profits  cannot  be  made  from  rural  service  until 
the  companies  employ  other  methods  than  those  now 
used  in  Indiana.  Those  who  had  spoken  optimistically 
of  future  possibilities  in  farm  service  were  appointed 
as  a  rural  service  committee  to  report  next  year.  The 
remainder  of  Wednesday's  sessions  was  occupied  by  pa- 
pers on  "Maximum  Demand  and  Rates,"  by  E.  G.  Ral- 
ston, Indianapolis;  on  "Voltage  Standardization,"  by 
M.  D.  Cooper  and  read  by  C.  E.  Egeler,  Cleveland,  Ohio, 
and  on  "Electric  Cooking,"  by  R.  A.  MacGregor,  In- 
dianapolis. 

Mr.  MacGregor  in  his  paper  showed  that  very  little 
attention  has  been  paid  to  selling  electric  ranges  in  In- 
diana since  only  about  125  are  in  service  in  the  State. 
He  suggested  that  this  business  be  developed  with  vigor. 
As  a  plan  of  operation  he  proposes  a  statewide  electric 
cooking  campaign  for  the  spring  of  1917  and  in  this 
work  it  was  proposed  that  all  Indiana  electric  lighting 
companies  participate  on  a  co-operative  basis. 

The  debate  was  finally  ended  by  referring  the  matter 
to  the  association's  new-business  committee,  with  the 
suggestion  that  it  investigate  the  possibilities  of  the 
plan,  secure  the  assent  of  member  companies  to  it,  and 
then  carry  it  into  effect. 


SOUTHERN  CALIFORNIA 

EDISON  CASE  DECISION 

The  Commission  Awards  $4,750,000  for  Distributioi 

System   and    Business    in    Los   Angeles   and 

$1,578,000  for  Severance  Damages 

The  Railroad  Commission  of  California  on  Sept.  ;, 
rendered  its  decision  in  the  Southern  California  Ediso;' 
case. 

In  this  proceeding  the  city  of  Los  Angeles  asked  th 
California  Railroad  Commission  to  determine  the  jus 
compensation  to  be  paid  by  the  city  to  the  Souther: 
California  Edison  Company  for  the  company's  electri 
distributing  system  in  and  adjacent  to  Los  Angeles 
The  city  proposes  to  distribute  through  this  syster 
electric  energy  generated  by  the  city  in  connection  witlj 
its  Owens  River  water  property. 

The  Railroad  Commission's  opinion  and  findings  ar 
signed  by  Commissioners  Thelen,  Loveland,  Gordon  an 
Devlin.  Commissioner  Edgerton  filed  a  dissenting  opir 
ion,  in  which  he  rendered  an  award  considerably  smalle 
than  the  award  of  the  majority  of  the  commission. 

Finding  of  Commission 

The  Railroad!  Commission  finds  that  $4,750,000  is  th 
just  compensation  for  the  property  and  business  of  th 
Southern  California  Edison  Company  actually  to  b 
taken  by  the  city,  and  that  an  additional  sum  of  $1,578; 
000  must  be  paid  by  the  city  as  severance  damages  t' 
property  of  the  Edison  company  located  outside  the  cit;! 
of  Los  Angeles,  which  property  is  not  to  be  taken  b; 
the  city,  but  the  value  of  which  the  commission  find 
will  be  diminished  by  reason  of  the  severance  from  th 
property  which  is  to  be  taken. 

The  Railroad  Commission  finds  that  it  would  cost  th 
city  of  Los  Angeles  approximately  $5,000,000  to  reprc 
duce  the  tangible  property  to  be  taken,  at  prices  fo 
labor  and  material  prevailing  on  June  30,  1915.  Th 
commission  finds  that  additional  expenditures  woul 
have  to  be  incurred  by  the  city  in  taking  on  the  busi 
ness  now  possessed  by  the  Southern  California  Ediso 
Company. 

Commissioner  Edgerton,  in  a  dissenting  opinior 
found  that  the  compensation  for  the  property  to  b| 
taken  should  be  $4,000,000  and  that  the  severance  dan- 
ages  should  be  $905,521.54. 

Values  Claimed  by  Company 

The  Southern  California  Edison  Company  claime 
that  the  award  should  be  at  least  $20,000,000,  of  whic 
sum  approximately  $4,200,000  was  claimed  to  represen 
the  value  of  the  tangible  property  to  be  taken,  $4,700 
000  the  going  concern  value  of  the  property  to  be  taker 
$10,700,000  the  severance  damages  to  property  no 
taken,  and  $380,000  unamortized  bond  discount  and  e?; 
penses  in  connection  with  the  tangible  property  to  b 
taken.  The  Edison  company  claimed  that  the  busines 
to  be  taken  represented  the  company's  best  lightin 
business,  that  serious  damage  would  be  done  to  th 
company's  diversity  factor  and  that  it  would  take  eigh 
years  for  the  company  to  recover  its  maximum  demanc 
The  Edison  company  claimed  that  until  the  recovery  0 
the  maximum  demand  a  considerable  portion  of  its  pre 
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;tion   system   would   be   rendered   idle,   and  that  its 
liness  in  connection  with  its  property  not  to  be  taken 
jld  suffer  serious  loss  until  the  period  of  recovery, 
rhe  city  of  Los  Angeles  contended  that  a  total  award 
luld  not  exceed  $3,900,000,  of  which  amount  approxi- 


VALUES  PLACED  ON  SOUTHERN  CALIFORNIA 
EDISON  SYSTEM  IN  LOS  ANGELES: 


For  Distri- 
bution Sys-    Severance 

By  Whom  Made        tern  Damage         Total 

Southern  Cali- 
fornia Edison 
Company    . .  .   $9,280,000    $10,700,000    $19,980,000 

City  of  Los 
Angeles     ....     3,500,000  400,000        3,900,000 

California  Rail- 
road Com- 
mission     ....     4,750,000        1,578,000        6,328,000 

Commissioner 
Edgerton    . .  .     4,000,000  905,521        4,905,521 


tely  $3,500,000  was  compensation  for  property  to  be 
:en  and  $400,000  severance  damages  to  property  of 
!  Edison  company  not  actually  to  be  taken, 
rhe  hearings  lasted  twenty-eight  days,  and  the  testi- 
ny  covers  3500  pages  of  transcript.  There  were  127 
libits  filed  by  the  city  of  Los  Angeles,  the  Edison 
npany  and  the  Railroad  Commission.  A  number  of 
!  foremost  public  utility  experts  in  the  United  States 
re  called  as  witnesses. 

The  Majority  Opinion 

rhe  majority  opinion  covers  forty-five  typewritten 
?es  and  the  dissenting  opinion  120  pages.  Both  opin- 
is  discuss  exhaustively  the  facts  and  the  governing 
^nciples  of  law.  The  two  opinions  differ  widely  both 
conclusions  on  questions  of  fact  and  in  the  principles 
lich  should  govern  proceedings  of  this  character. 
The  Railroad  Commission  states  that  it  desires  to  be 
all  possible  further  service  both  to  the  city  of  Los 
igeles  and  to  the  Edison  company  in  the  future 
gotiations  between  the  parties. 
The  majority  opinion  says  in  part: 

We  are  deeply  conscious  of  our  responsibility  in  this 
proceeding.  It  is  our  duty  herein  to  fix  and  determine  the 
just  compensation  to  be  paid  by  the  city  of  Los  Angeles 
to  the  Southern  California  Edison  Company,  without  regard 
to  the  amount  of  money  now  on  deposit  in  the  treasury  of 
the  city  available  for  payment  for  this  property  or  to  the 
desire  of  the  Edison  company  to  receive  as  large  an  award 
as  possible.  More  is  involved  in  this  proceeding  than  a  de- 
termination of  the  issue  between  the  city  of  Los  Angeles  and 
the  Edison  company.  California  is  a  young  and  growing 
state.  We  shall  require  millions  of  additional  capital  for 
the  development  of  public  utility  enterprises.  If  the  investor 
is  assured  that  he  will  continue  to  receive  fair  treatment  in 
California,  he  will  continue  to  invest  generously  in  our 
public  utilities,  even  though  he  realizes  that  our  cities  have 
the  power  to  condemn  existing  public  utility  properties,  for 
he  will  know  that  on  such  condemnation  he  will  receive 
compensation  which  in  law  and  fact  is  a  "just  compensa- 
tion." But  if  the  state  tribunals  in  such  eminent  domain 
proceedings  make  awards  which  are  unfairly  and  unjustly 
low,  so  that  the  property  is  taken  from  its  owner  and  given 
to  a  municipality  for  a  sum  which  is  less  than  a  "just  com- 
pensation," the  investor  will,  of  course,  seek  other  states  for 
his  investments.  On  the  other  hand,  we  fully  recognize  the 
legal  right  of  the  municipalities  of  this  state  to  condemn  the 
properties  of  existing  public  utilities  for  compensation  which 
shall  not  be  unduly  or  unfairly  high,  and  we  deeply  appreciate 
the  tremendously  important  governmental  policies  involved 
in  such  proceedings.  We  refer  to  these  matters  not  with  the 
thought  that  questions  of  local  or  state  policy  should  in  any 
way  change  the  award  herein,  but  as  being  the  reason  why 
we  have  given  to  this  proceeding  the  most  careful  and  pains- 
taking consideration.  With  a  full  realization  of  the  im- 
portance of  this  proceeding,  not  merely  to  the  parties  but 
also  to  the  state  as  a  whole,  and  in  the  belief  that  there  is 
involved  herein  to  a  considerable  extent  not  merely  the 
prosperity  and  governmental  advance  of  our  people  but  also 
California's  reputation  for  fair  and  just  dealing,  we  pro- 
ceed to  a  determination  of  the  issues  herein. 

We  wish  to  make  it  entirely  clear  that  in  determining  the 
just  compensation  to  be  paid  by  the  city  to  the  Edison 
company,  either  for  the  property  to  be  taken  or  under  the 
head  of  severance  damages,  we  do  not  in  any  way  reach 
our   conclusion   by   the   capitalization   of   earnings.      In   deter- 


mining the  just  compensation  to  be  paid  for  the  property 
which  is  to  be  taken  by  the  city,  we  have  set  forth  the 
authorities  holding  clearly  that  .such  capitalization  of  earn- 
ings is  not  permissible  in  the  determination  of  the  value  of 
public  utility  property  to  be  taken.  We  consider  that  these 
authorities  correctly  state  the  law  and  we  have  followed 
them  implicitly.  If  it  is  improper  to  capitalize  earnings  m 
determining  the  just  compensation  to  be  paid  for  the  property 
to  be  taken,  we  see  no  reason  why  it  is  not  equally  im- 
proper to  capitalize  loss  in  earnings  in  connection  with 
property  not  to  be  taken.  Our  establishment  herein  of  the 
definite  term  of  six  vears  for  the  recovery  of  net  earnings 
from  the  property  not  to  be  taken  is,  in  our  opinion,  abso- 
lutely inconsistent  with  the  assumption  that  any  deficit  in 
earnings  is  to  be  capitalized  for  all  time  to  come.  It  must 
be  understood,  of  course,  that  what  we  are  saying  is  con- 
fined to  the  condemnation  of  public  utility  property  and  to  the 
evidence  herein.  While  we  are  awarding  to  the  Edison  com- 
pany, under  the  head  of  severance  damages,  a  compensa- 
tion which,  in  our  opinion,  is  a  full  and  just  compensation, 
for  the  damage  to  the  property  not  to  be  taken,  we  are 
measuring  such  compen.sation  not  by  any  capitalization  of 
lo.ss  in  earnings  for  all  time  to  come,  but  by  adding,  year  by 
year,  the  reasonable  lo.sses  until  the  period  of  recovery,  as 
determined  from  the  evidence  herein,  and  by  bringing  the 
amounts  thus  ascertained,  year  by  year,  back  to  the  date  as 
of  which  the  compensation  herein  is  determined.  The  ulti- 
mate fact  to  be  ascertained,  in  connection  with  severance 
damages,  is  just  compensation,  measured  not  by  the  capitali- 
zation of  loss  in  net  earnings,  but  by  the  reduction  m  value 
of  the  property  not  to  be  taken,  caused  by  the  severance. 

Commissioner  Edgerton's  Dissenting  Opinion 

Commissioner  Edgerton,  who  held  all  the  hearings  in 
this  case,  wrote  a  dissenting  opinion  in  which,  among 
other  things,  he  says: 

I  feel  very  strongly  that  in  a  case  of  this  importance 
where  precedents  have  not  been  established,  the  Commission 
should  clearly  indicate  upon  what  principles  it  has  proceeded, 
and  show  with  exactness  the  application  of  those  principles 
in  reaching  a  result.  My  opinion  designedly  clearly  indicates 
each  step  taken,  so  that  if  either  the  city  or  the  company 
found  itself  in  disagreement  with  all  or  part  of  the  con- 
clusions, it  would  have  full  opportunity  to  test  these  con- 
clusions  before   the   courts. 

I  therefore  present,  as  originally  prepared,  my  opinion  and 
findings  as  an  expression  of  my  own  view  of  the  position 
the  commission  should  take  as  compared  with  the  opinion  and 
findings  of  the  majority.  . 

I  wish  to  call  attention  to  the  serious  results  which  will 
inevitably  follow  the  establishing  of  the  principles  enunci- 
ated in  the  majority  opinion  of  this  commission.  It  is  there 
held  that  in  condemnation  of  public  utility  properties,  in 
addition  to  a  compensation  equal  to  the  value  of  the  physical 
property,  and  equal  to  the  value  of  the  property  as  a  going 
concern,  the  owner  of  the  property  must  be  recompensed  for 
the  loss  of  another  additional  value,  namely,  the  diminution 
in  value  of  the  property  not  taken,  resulting  from  its  being 
made   less   profitable. 

In  the  ma.ioritv  decision  a  sum  is  added  to  the  just  com- 
pensation as  found  bv  me  which  represents  a  payment  to  the 
company  of  at  least  a  part  of  the  difference  between  the 
profits  before  and  after  severance.  If  this  is  not  capitalizing 
net  earnings,  I  have  no  understanding  of  the  meaning  oi 
words.  ,  .    .  ... 

The  fundamental  difference  between  the  opinion  of  the  rna- 
jority  and  mv  own  opinion  is  this :  in  determining  going 
value  and  severance  damages,  according  to  the  majority  of 
the  commission,  compensation  must  be  paid  by  the  city  to 
the  company  for  future  lost  profits ;  while  I  recognize  the 
fact  that  definite  profits  cannot  be  guaranteed  for  the  future, 
and  believe  that  this  commission  should  not,  even  if  it 
could,  undertake  to  guarantee  any  such  profits.  I  believe 
that  here  the  element  of  risk  is  the  controlling  factor.  It 
the  loss  of  future  profits  is  to  be  compensated  for,  there  is 
only  one  method  bv  which  such  compensation  can  be  made, 
and  that  is  bv  paving  the  owner  in  a  lump  sum  what  other- 
wise he  would  have  received  in  a  future  period  of  time.  And 
this  is  a  capitalization  of  profits. 

It  is  obvious  that  if  net  earnings  of  public  utility  prop- 
erties are  to  be  capitalized  against  the  public  in  condemna- 
tion proceedings,  the  acquisition  by  the  public  of  public  utility 
properties  which  are  going  concerns  and  prosperous,  is  hope- 
less and  will  not  be  attempted.  Rather,  communities  will 
proceed  to  either  parallel  existing  plants  or  to  force  the  sale 
of  existing  plants  under  threat   of  destructive  competition. 

To  me  it  is  clear  that  a  proposition  whereby  the  future 
profits  of  a  public  service  corporation  are  looked  upon  as 
"property"  to  be  capitalized,  so  that  the  amount  in  a  lump 
sum  can  be  taken  from  the  people  and  paid  in  advance  to 
the  present-day  owner  of  such  public  service  property,  is  so 
entirely  out  of  line  with  present-day  tendencies  that  it  can- 
not   succGGcl 

The  people  will  not  pav  for  such  fictitious  and  arbitrary 
values  Thcv  cannot  be  made  to  pay  and  they  would  rather 
destroy  such  values  bv  building  their  own  utility  plants 
and  bv  refusing  a  "fair  return"  above  the  cost  of  money. 
And  if  the  people  do  this,  and  they  will  if  such  values  are 
held  to  exist  then  there  will  inevitably  be  such  economic 
waste  as  goes  with  needless  duplication  and  ruinous  com- 
petition Not  only  will  fictitious  and  arbitrary  values  be 
wiped  out  but  along  with  those  there  will  be  destroyed  real 
and  tangible  values. 

Neither  company  nor  city  have  as  yet  had  sufficient 
time  to  digest  properly  the  decision  of  the  commission 
to  determine  just  what  line  of  action  either  will  take. 
In  view  of  the  fact,  however,  that  severance  damages 
have  been  awarded  for  the  first  time  in  the  history  of 
regulation  the  chances  are  that  the  case  will  be  ap- 
pealed to  the  courts. 
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FINAL  SESSIONS  OF  PENNSYLVANIA 

ASSOCIATION  CONVENTION 

Managerial  and  Operating  Topics  Discussed  Before 

a  Record  Gathering — Representatives  of  Public 

Service   Commission   Spoke 

The  following  oflicers  were  elected  at  the  ninth  an- 
nual convention  of  the  Pennsylvania  Electric  Associa- 
tion held  at  Eagles  Mere,  Pa.,  last  week.  President, 
George  B.  Tripp,  Harrisburg  Light  &  Power  Com- 
pany; first  vice-president,  H.  N.  Miiller,  Duquesne 
Light  Company,  Pittsburgh;  second  vice-president, 
Ernest  H.  Davis,  Lycoming  Edison  Company,  Williams- 
port;  treasurer,  W.  R.  Kenney,  West  Penn  Electric 
Company,  Connellsville.  The  members  of  the  executive 
committee  elected  for  two  years  were  J.  S.  Wise,  The 
Harwood  Electric  Company,  Hazelton;  A.  H.  S.  Cant- 


At  the  executive  session  on  Thursday  afternoon,  W.  J.  I 
Norton  urged  upon  the  member  companies  to  have  valua- 
tions made  of  their  properties  now  when  the  work  cair 
be  done  leisurely  and  at  small  expense  rather  than  later 
when  controversies  arise  and  the  work  must  be  done 
under  stress  and  necessarily  at  very  great  cost.  General 
Frederick  Fleitz,  counsel  of  the  association,  also  made 
a  brief  address.  j 

The  engineering  committee  reported  that  the  specifi-' 
cations  for  crossings  which  it  submitted  to  the  Public 
Service  Commission  and  which  were  held  up  at  the  re- 
quest of  the  Bureau  of  Standards,  have  not  yet  been 
acted  upon  by  the  Public  Service  Commission.  Their' 
adoption  was  opposed  by  the  Bureau  of  Standards  be- 
cause the  latter  has  prepared  general  specifications  for 
wide  adoption.  The  specifications  are  not  quite  as 
stringent  as  those  of  the  Pennsylvania  Electric  Associa- 


DELEGATES    AT    CONVENTION    OF    PENNSYLVANIA    ELECTRIC    ASSOCIATION    AT   EAGLES    MERE,    PA. 


lin,  Lehigh  Valley  Light  &  Power  Company,  AUentown ; 
H.  Harris,  Duquesne  Light  Company,  Pittsburgh;  W. 
E.  Long,  Philadelphia  Electric  Company,  and  Warren 
Partridge,  Penn  Public  Service  Company,  Clearfield, 
were  elected  to  fill  the  unexpired  terms  of  E.  B.  Greene, 
formerly  of  Altoona,  and  E.  H.  Davis  of  Williamsport. 

In  point  of  attendance  the  convention -was  probably 
the  most  successful  thus  far  held  by  the  Pennsylvania 
Electric  Association.  The  features  of  the  opening  ses- 
sion were  outlined  in  last  week's  issue.  Thursday's 
session  listened  to  a  most  admirable  paper  by  H.  B. 
Hobson  on  "Construction  Records  and  Accounts." 

The  author  treated  of  the  fundamental  principles 
underlying  the  assignments  of  items  to  account  with 
the  special  importance  of  credit  items ;  the  practical  re- 
sults of  three  groups  of  inventory  accounts  as  related 
to  the  capital  account;  elements  of  costs  with  their 
proper  classifications;  how  to  handle  "Inherited  Prop- 
erty Accounts,"  and  proper  methods  of  accounting  per- 
taining especially  to  the  smaller  companies. 

In  addition  to  the  scheduled  list  of  speakers  and  pa- 
pers for  Thursday,  G.  P.  Wilson,  chief  of  the  bureau 
of  rates  and  tariffs  of  the  Pennsylvania  Public  Service 
Commission,  and  J.  M.  Wakemapi  of  the  Society  for 
Electrical  Development,  made  addresses.  Mr.  Wilson 
suggested  that  the  central  stations  place  in  the  hands 
of  all  of  their  customers  copies  or  condensations  of 
their  tariffs  and  regulations  so  that  the  customer  may 
know  his  rights  and  privileges  and  the  proper  charges 
which  are  made  for  them.  Mr.  Wakeman  outlined  the 
special    campaigns    for    "America's    Electrical    Week." 


tion,  but  they  have  not  been  circulated  as  yet,  so  no 
action  has  been  taken  on  them. 

At  the  Friday  session,  H.  M.  Miiller  of  Pittsburgh 
read  a  tentative  report  on  "Underground  Versus  Over- 
head Construction,"  showing  the  high  cost  of  the  latter 
and  the  necessity  of  securing  more  revenue  per  customer 
in  residential  sections  to  warrant  underground  installa- 
tions. 

W.  D.  Ainey,  chairman  of  the  Public  Service  Commis- 
sion of  Pennsylvania,  made  an  address  in  which  he  ex 
pressed  his  appreciation  of  the  close  co-operation  ac 
corded  to  the  Commission  by  the  association.  He  wae 
also  pleased  to  note  that  the  utilities  as  a  whole  art^ 
prosperous.  This  he  took  as  a  good  omen,  because  ii; 
the  utilities  are  not  earning  money  they  cannot  give  th( 
service  that  is  expected  of  them  by  both  the  consumers 
and  by  the  public. 

There  was  quite  a  discussion  on  methods  of  intro 
ducing  electric  ranges  at  the  Friday  session.  It  was 
generally  agreed  that  water  heating  by  coal  water  heat 
ers  was  less  expensive  than  heating  by  gas  or  by  elec 
tricity  and  in  many  cases  where  ranges  were  installed 
the  central  stations  recommended  the  installation  of  coa 
water  heaters.  The  general  rate  for  energy  charged  bj' 
the  various  companies  for  ranges  is  3  cents  per  kilowatt! 
hour. 

The  association  has  now  six  working  or  geographii 
sections  which  meet  periodically.  The  North  Centra 
section  was  awarded  a  prize  for  the  best  representatioi 
at  the  convention.  General  discussion  on  boiler-roon 
operation  and  working  conditions  concluded  the  program 
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ussions  on  the  Present  Range  Situation,  National 
Safety  Code  and  Other  Topics 

last  week's  issue  of  the  Electrical  World,  a  brief 
;  report  was  published  of  the  opening  sessions  of  the 
convention  meetings  of  the  American  Institute  of 
;rical  Engineers  and  the  ninth  annual  convention  of 
Northwest  Electric  Light  and  Power  Association 
in  Seattle  Sept.  5  to  9.  The  total  registration  for 
organizations  was  about  225  delegates  and  guests. 
/ing  to  space  limitation  the  details  of  the  Institute 
ings  will  be  given  next  week.  An  account  of  the 
hwest  association  convention  appears  below, 
e  first  session  was  called  to  order  Wednesday 
ing  by  President  E.  G.  Robinson.  Two  papers 
read,  one  on  "The  Employee  as  an  Educator  of  the 
ic,"  by  Arthur  Gunn  and  the  other  on  "Protection 
nst  Risks  of  Obsolescence  and  Inadequacy,"  by 
8  Craven. 

Discussion  on  National  Safety  Code 

the  Thursday  morning  session  the  paper  on  "Ap- 
tion  of  Overhead  Line  Construction  Rules  of  the 
ic  Service  Commissions  of  the  Northwest,"  by  M. 
•awford  was  read  by  the  author.  The  lively  discus- 
which  ensued  dealt  almost  wholly  with  the  National 
;y  Code  and  the  light  in  which  it  should  be  re- 
id.  Mr.  Fisken  explained  the  revisions  which  the 
littee  preparing  the  code  had  finally  been  induced 
ake  and,  although  he  could  not  oflficially  approve 

a  code,  he  made  it  clear  that  to  substitute  it  for 
"monstrosity"  under  which  Washington  power 
anies  must  now  operate  would  mean  a  great  sav- 
o  them.  It  was  not  the  intention  of  the  code  to  be 
active,  he  said,  and  while  it  was  not  ideal  yet  it 
"reasonable."     The  restriction  on  clearances  had 

removed  and  the  requirements  for  crossings,  per- 

the  most  debatable  feature  of  the  code,  were  not 
ivere.  He  hoped  the  State  legislatures  of  the  North- 
would  authorize  their  respective  public  utility  com- 
ons  to  adopt  the  National  Safety  Code. 
'.  Merwin  pointed  out  that  rules  prepared  by  the 
au  of  Standards  would  be  respected  and  less  likely 

tampered  with  than  those  from  other  sources  and 
r  companies  would  feel  greater  assurance  that  the 
tvould  not  be  suddenly  and  radically  revised.  In 
:,  the  consensus  of  opinion,  while  withholding  ac- 
sanction  of  such  a  code,  was  that  its  adoption 
i  be  a  desirable  relief  from  present  prospects. 

this  session,  Mr.  Kennedy  read  a  telegram  from 
ident  Wagner  of  the  N.  E.  L.  A.  conveying  greet- 

and  expressing  a  desire  for  closer  co-operation. 
Kennedy  said  plans  were  now  under  way  for  an 
lization  similar  to  the  Northwest  association  and 
h  would  join  the  States  of  California,  Nevada  and 
)na. 

e  paper  on  "Electrical  Operating  and  Merchandis- 
n  Small  Towns,"  by  Lewis  A.  MacArthur,  Pacific 
ir  &  Light  Company,  Portland,  was  then  read  by 
luthor. 

actically  the  entire  Thursday  afternoon  session 
devoted  to  the  discussion  of  electric  range  ques- 
.  The  committee's  brief  electric  range  report  was 
by  S.  V.  Walton,  Pacific  Gas  &  Electric  Company, 
Francisco. 
'.  Kennedy  said  the  effect  of  the  range  load  on  the 

at  any  hour  of  the  day  could  be  forgotten.  He 
ed  out  that  companies  would  do  well  to  maintain 
tly  the  standard  of  voltage  in  outlying  districts  and 
interruptions  to  service  on  lines  serving  ranges  are 

serious.  He  believed  that  electric  ranges  can  be 
ed  which  will  overcome  the  objections  of  those  who 


are  unwilling  to  give  up  the  greater  speed  of  gas  ranges. 
He  emphasized  the  fact  that  preferential  discounts  by 
the  manufacturers  to  jobbers  was  unfair  in  the  case  of 
ranges  which  required  expensive  exploitation  that  only 
central  stations  were  giving,  although  quite  fair  in  the 
the  case  of  socket  appliances  the  trade  in  which  has 
already  been  built  up. 

J.  F.  Derge,  Utah  Light  &  Power  Company,  Salt 
Lake,  said  that  although  his  company  had  offered  spe- 
cial inducements  to  local  contractors  and  dealers  there 
had  been  no  range  sales  from  that  source  to  date.  The 
company,  however,  has  placed  650  ranges  this  year.  Of 
this  total,  98  per  cent  were  placed  as  a  result  of  per- 
sonal sales  effort. 

Drawing  upon  his  experience  in  the  field,  H.  A.  Lem- 
mon,  Reno  Power,  Light  &  Water  Company,  said  that 
93  per  cent  of  their  range  sales  called  for  the  highest 
price  range  on  the  market.  He  had  found  that  the  in- 
stallation of  an  electric  water  heater  was  helpful  in 
keeping  the  electric  range  connected  during  the  winter 
months  in  cold  climates.  M.  C.  Osborn  stated  that 
about  8  per  cent  of  the  rural  lighting  customers  on  the 
lines  of  his  company  are  using  electric  ranges.  In 
rural  districts  the  average  revenue  from  252  ranges  is 
$36  per  year.  Owing  to  a  concentration  on  range  busi- 
ness, socket  appliance  sales  had  fallen  off  50  per  cent 
he  said.  Mr,  McMicken  cited  the  case  of  a  fifty-three 
range  apartment  house  from  which  the  average  revenue 
per  range  per  month  was  $3.50.  The  average  per  range 
was  3.5  persons.  In  private  house  installations  he  fig- 
ured the  total  construction  costs  in  primary,  trans- 
former, meter  and,  in  short,  all  costs  save  wiring  on 
the  premises,  to  be  $117  per  range.  In  addition  to  this, 
Mr.  Walton  allowed  $25  for  demonstrations,  actual  sale 
and  follow  up  work.  Others  who  contributed  from  their 
experience  in  the  sale  of  electric  ranges  were  J,  C. 
Hinckle  and  W.  M,  Hamilton,  Portland  Railway,  Light 
&  Power  Company,  and  Messrs,  Gille  and  Broili, 

Toward  the  close  of  the  session  it  was  decided  to 
ask  for  some  comment  from  the  manufacturer's  side  of 
the  question  and  brief  discussion  was  received  from  H, 
F.  Holland,  Simplex  Electric  Heating  Company,  Los 
Angeles;  Walter  M.  Fagan,  Hughes  Electric  Heating 
Company,  Chicago;  H.  T.  Von  Riper,  Hotpoint  Electric 
Heating  Company,  Ontario;  R.  W.  Turnbull,  General 
Electric  Company,  Portland;  William  Henoch,  Westing- 
house  Electric  &  Manufacturing  Company,  and  P.  F. 
Apfel,  Apfel  Electric  Sales  Corporation,  Seattle. 

The  Friday  morning  session  was  opened  by  a  paper 
on  "A  Greater  Jovianism,"  by  A.  H.  Halloran,  editor 
Journal  of  Electricity  Power  &  Gas,  San  Francisco. 
After  which  the  paper  on  "Voltage  Standardization,"  by 
M.  D,  Cooper,  General  Electric  Company,  Cleveland, 
Ohio,  was  read  by  the  author. 

In  the  round  table  conference  on  Friday  afternoon 
there  was  a  very  full  discussion  on  the  thirty-one  com- 
mercial questions  that  had  been  previously  circulated 
among  members.  Experiences  and  ideas  were  ex- 
changed on  methods  of  establishing  rates,  getting  new 
business  and  all  of  the  problems  common  to  this  de- 
partment. 

The  new  officers  of  the  N.-W.  E.  L.  &  P.  Association 
for  the  ensuing  year  unanimously  elected  are  as  fol- 
lows: President,  M.  C.  Osborn,  Washington  Water 
Power  Company,  Spokane;  vice-president  for  Washing- 
ton, J.  S.  Thornton,  Willapa  Harbor  Light  &  Power 
Company;  for  Oregon,  C.  J.  Edwards,  Coast  Power 
Company,  Tillamook;  for  Idaho,  H.  B,  Waters,  Idaho 
Power  Company;  for  Montana,  J,  F.  Roche,  Montana 
Power  Company,  Billings.  The  new  executive  commit- 
tee members  are  0.  B.  Coldwell,  Portland  Railway,  Light 
&  Power  Company,  and  Norwood  Brockett,  Puget  Sound 
Traction,  Light  &  Power  Company. 
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Mr.  A'/rc,  prcsidoit  of  the  General 
Electric  Coittpany,  shows  the  extraordi- 
nary advances  in  the  prices  of  raw  nia- 
tcridls  ichich  have  confronted  manufac- 
turers (/oicrally.  He  anticipates  con- 
tinued difficulties  in  obtaining  ratv  mate- 
rials, but  speaks  of  the  indications  that 
raiv  materials  and  labor  costs  have 
reached  the  high-water  mark.  The  ab- 
stract of  the  address  which  was  pre- 
sented by  Mr.  Rice  describes  the  efforts 
which,  are  being  made  to  overcome  the 
obstacles  in  the  %vay  of  satisfactory  vol- 
ume of  output. 


WHILE  the  volume  of  business  dur- 
ing recent  months  has  shown  some 
recession,  orders  are  still  being 
placed  at  a  rate  in  excess  of  anything  in 
our  previous  experience. 

Promises    made    by    producers    of    raw 
materials  and  machinery  and  tools  of  every 
description  have  been  found  by  sad  experience  to  be  ex- 
tremely  unreliable,   and  this  naturally   interferes  with 
our  schedules  of  manufacture  of  finished  goods. 

There  is  little  if  any  evidence  of  a  change  in  the 
situation  in  the  immediate  future,  and  we  anticipate 
continued    difficulties    in    obtaining    raw    materials. 

As  a  result  of  oversold  conditions  prices  have  been 
advanced  to  unprecedented  figures.  Copper,  which  was 
selling  in  August,  1914,  at  about  12.5  cents  per  pound, 
rapidly  advanced  to  28  and  30  cents,  and  is  now  holding 
at  about  28  to  25  cents,  according  to  delivery  required. 
Sheet  steel  for  electrical  purposes  has  advanced  from 
45  to  85  per  cent;  iron  castings,  15  to  25  per  cent;  steel 
castings,  20  to  25  per  cent;  ordinary  zinc,  which  rose 
from  5  cents  per  pound  to  25  cents,  or  over  500  per  cent, 
began  to  react  a  few  months  ago,  and  is  now  selling  at 
about  8  cents  per  pound,  60  per  cent  above  normal; 
aluminum  advanced  from  100  to  250  per  cent. 

Other  important  materials  have  also  advanced  greatly. 
Tungsten  climbed  for  a  time  to  over  900  per  cent  and 
is  now  over  250  per  cent  above  normal;  mercury  ad- 
vanced over  700  per  cent,  and  is  now  double  the  normal 
price;  ferro-manganese  advanced  over  700  per  cent; 
asbestos  150  per  cent,  and  paper  50  to  100  per  cent. 

In  the  machine  tool  market  prices  were  constantly 
raised  and  deliveries  lengthened,  until  some  six  months 
ago  the  most  reputable  manufacturers  began  to  quote 
merely  nominal  current  prices  subject  to  an  advance 
not  to  exceed  20  per  cent  at  the  time  of  shipment.  They 
also  informed  us  that  these  prices,  named  for  prompt 
acceptance  only,  are  subject  to  change  without  notice. 

The  increase  in  prices  has  not  been  permitted  to 
directly  affect  production  unfavorably,  as  these  prices 
have  been  met.  The  fundamental  difficulty  has  been  the 
inability  to  get  machinery  and  materials  either  on  time 
or  in  sufficient  quantities.  In  some  instances  materials 
and  machinery  employed  heretofore  have  been  unobtain- 
able. New  materials,  machinery  and  methods  have  been 
substituted,  involving  delay  in  production.  Even  after 
we  had  succeeded  in  purchasing  raw  materials,  and  ship- 
ment had  actually  taken  place,  there  was  no  assurance 
that  they  would  arrive  on  time. 

In  spite  of  all  efforts  the  labor  situation  for  the  last 
year  has  been  very  unsatisfactory,  and  still  remains  so, 
especially  with  reference  to  high-grade  skilled  employees* 
and  low-grade  common  laborers.  There  does  not  seem 
to  be  a  sufficiency  of  either  class  to  meet  demands.  The 
scale  of  wages  of  such  employees  is  abnormally  high, 
which  condition  has  been  intensified  by  competition 
among  manufacturers. 


E.  W.  RICE,  JR 
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Executives    of   Large    Com],^; 
Edison    Illuminating    Comjj 
Last  Week  the  Serious  Obsi 


Unfortunately  there  is  every  evidenc 
that  efficiency  has,  temporarily  at  leas 
declined  and  the  output  per  man  is  lowf 
than  heretofore.  Unfortunately  for  eff 
cient  production  it  has  been  apparent! 
impossible  to  make  needed  adjustment 
without  frequent  strikes. 

To  a  relatively  limited  extent  only  ha\ 
such  contracts  as  we  have  taken  for  mun 
tion  work  interfered,  and  will  until  con 
pleted  interfere,  with  our  regular  bus 
ness.  If  we  had  anticipated  the  prompt  revival  < 
business,  to  say  nothing  of  the  phenomenal  increase  ) 
our  regular  business,  we  would  never  have  undertake 
the  manufacture  of  any  munitions.  At  the  time  thej 
contracts  were  undertaken  many  of  our  departmenli 
had  been  running  for  some  time  at  from  25  to  60  pe 
cent  of  normal  capacity. 

None  of  the  space  which  we  normally  devote  to  t? 
manufacture  of  turbines,  induction  motors  or  other  sin 
ilar  apparatus  has  been  occupied  at  any  time  for  mun 
tions,  and  the  total  space  occupied  in  munition  work  ( 
all  character  is  to-day  but  3  per  cent  of  our  total  mam 
facturing  space,  much  less  than  the  proportion  in  valu 
of  our  munition  orders  to  orders  for  our  regular  pro( 
uct. 

Our  last  important  order  for  munitions  was  take 
over  a  year  ago,  and  we  do  not  now  expect  to  take  an 
further  orders  of  this  nature. 

We  are  sparing  no  expense  in  procuring  materials  ( 
devising  ways  and  means,  as  far  as  may  be  practicabl 
to  maintain  our  schedules. 

We  have  taken  large  contracts  for  delivery  in  191' 
and  in  some  cases  even  for  1918.  In  order  to  be  a; 
sured  of  a  supply  it  seems  to  be  necessary  to  pla( 
orders  for  some  materials  well  into   1917. 

We  have  not  advanced  prices  more  than  necessary  1 
cover  increased  cost  of  manufacture.  In  some  classe 
through  the  skill  of  our  engineers  in  redesigning,  witl 
out  sacrifice  of  quality,  we  have  effected  economies  of 
setting,  in  part  at  least,  the  normal  increased  cost,  an 
in  such  instances  prices  have  not  been  increased  to  tl 
extent  that  otherwise  would  have  been  necessary. 

It  would  almost  seem  that  the  high-water  mar 
with  respect  to  prices  of  raw  materials  and  labor  hs 
been  reached,  and,  if  so,  with  a  continuance  of  sue 
conditions,  future  prices  of  our  materials  woul 
naturally  remain  substantially  unchanged. 

In  spite  of  the  uncertainty  as  to  the  business  outloc 
after  the  European  war,  and  in  disregard  of  the  abno 
mally  high  cost  and  difficulty  of  construction  work,  v 
have  started  a  large  amount  of  building  operation 
which  will  give  us  a  greatly  increased  output  in  tl 
future,  provided,  of  course,  that  we  can  secure  necessai 
materials  and  men. 

All  the  difficulties  with  materials,  labor,  transport: 
tion,  etc.,  have  made  it  impossible  for  us  to  realize  tl 
full  output  of  existing  facilities,  nevertheless  our  manii 
facturing  organization  has  succeeded  in  not  only  mau; 
taining  but  in  greatly  increasing  our-  output  as  con 
pared  with  previous  years. 
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ectrical  Manufacturers 


uss  Before  Association  of 
ot  Springs,  Va.,  Convention 
:h  Hamper  Their  Operation 

I  BELIEVE  that  the  tendency  for  com- 
bination and  consolidation  of  public 
utilities  is  bound  to  go  on  from  a  purely 
economic  standpoint  and  that  this  irre- 
sistible tendency  will  present  many  politi- 
cal problems  for  solution,  but  I  refer  to 
them  solely  for  the  purpose  of  enabling 
you  to  better  understand  that  the  demand 
upon  the  manufacturer,  brought  about  by 
the  sudden  and  tremendous  impetus  given 
to  almost  every  branch  of  industry  in  the 
United  States  on  account  of  the  European  war,  was  the 
combined  result  of  great  aggregations  of  public  utility 
properties  and  the  large  use  made  of  them  by  indus- 
trial enterprises.  That  is  to  say,  manufacturing  in- 
dustries of  all  kinds,  which  have  been  recently  taught 
to  use  electricity  as  power,  called  for  an  increase  in 
service,  the  magnitude  of  which  was  as  unforeseen  as  it 
was  abrupt. 

On  Aug.  1,  1914,  when  the  war  began,  we  had  un- 
filled orders  on  our  books  of  about  $8,000,000.  This 
was  a  small  amount  and  represents  about  two  months' 
theoretical  full  output  of  our  shops.  We  had  had  a 
strike  during  the  year  and  business  was  decreasing. 
Business  continued  to  dwindle  and  on  Feb.  28,  1915, 
which  was  the  lowest  point  we  reached,  we  had  on  our 
books  approximately  $5,600,000  of  unfilled  orders.  Our 
shops  were  running  at  not  more  than  50  per  cent  capac- 
ity and  the  total  of  men  on  our  payroll  was  about  14,800. 
While  February,  1915,  was  the  low  period,  there  was 
no  great  improvement  for  several  months  afterward; 
in  fact,  the  real  upward  movement  did  not  begin  until 
Nov.  1,  1915,  when  we  had  on  our  books  $8,900,000  of 
unfilled  orders.  From  that  time  on  there  was  no  cessa- 
tion of  increases.  Notwithstanding  we  increased  our 
forces  to  nearly  30,000,  and  ran  our  factories  to  the 
fullest  possible  capacity,  we  have  on  hand  to-day  un- 
filled orders  for  electrical  goods  amounting  to  consid- 
erably in  excess  of  $30,000,000. 

War  Munition  Orders 

In  these  figures  I  have  taken  no  account  whatever  of 
orders  for  war  munitions.  In  the  latter  part  of  1914 
business  presented  a  dubious  outlook,  and  in  June,  1915, 
we  entered  into  a  contract  with  the  English  government 
to  make  rifles  for  Russia.  It  was  a  large  undertaking 
and  required  extensive  works.  We  located  the  plant  at 
Springfield,  Mass.  First,  because  it  seemed  wise  to 
purchase  a  manufacturing  company  already  organized 
and  engaged  for  many  years  in  the  particular  work 
which  we  were  about  to  undertake.  Second,  it  seemed 
to  be  a  favorable  labor  market  and  so  far  removed  from 
Pittsburgh  as  to  not  interfere  with  the  operating  con- 
ditions there. 

Contemporaneously  with  that  and  at  various  times 
before  and  after  we  took  contracts  for  machining  high 
explosive  shells.  The  principal  portion  of  this  work 
was  done  in  a  new  building  on  Turtle  Creek  which  had 
never  been  used  by  us  for  electrical  manufacturing  pur- 
poses, and  a  plant  in  Pittsburgh  formerly  belonging  to 
the  company  and  which  had  been  leased  for  a  number 
of  years  and  in  which  we  had  no  activities  whatever. 


Mr.  Tripp,  chairman  of  the  board  of 
the  Westinghouse  Electric  &  Manufac- 
turing Company,  tells  of  the  advance  in 
unfilled  electrical  orders  from  $5,600,000 
to  more  than  $30,000,000.  Orders  for 
munitions  of  war  do  not  interfere  with 
the  regular  business  of  the  company.  In 
the  abstract  of  the  address  of  Mr.  Tripp 
statistics  show  the  extraordinary  delays 
to  which  manufacturers  are  subjected 
owing  to  the  overwhelming  demarid  for 
raw  materials.  Close  operation  is  re- 
quired to  yield  a  manufacturing  profit  in 
the  electrical  industry. 


A  space  amounting  to  a  portion  of  one  aisle 
in  our  main  shops  was  devoted  to  this  work 
for  a  time,  but  was  removed  from  it,  and 
now  there  is  no  work  of  that  character 
being  done  anywhere  in  the  shops. 

During  the  winter  of  1914-1915  we  were 
experiencing  difficulty  in  finding  employ- 
ment for  many  of  our  regular  men.  Part  time  and  alter- 
nate layoffs  were  resorted  to.  It  was  about  this  time 
that  the  opportunity  presented  itself  to  take  on  some 
machining  of  shells.  This  gave  us  an  opportunity  to  give 
full  time  employment  to  many  men  who  had  been  either 
working  part  time  or  laid  off,  and  a  considerable  number 
of  our  regular  men  were  put  to  work  in  the  new  plant. 

As  the  electrical  business  increased  practically  all  the 
old  men  were  transferred  to  their  usual  occupations, 
because  it  was  easier  to  fill  the  ranks  of  the  munition 
workers  than  our  own  ranks.  Our  labor  conditions 
would  have  been  just  as  serious  had  we  never  taken  a 
war  order. 

Our  greatest  task  is  to  find  a  sufficient  supply  of  the 
two  extremes,  viz.,  highly  skilled  and  the  common 
laborer.  The  first  is  practically  unobtainable  and  the 
latter  is  becoming  scarcer,  more  expensive  and  less 
efficient. 

Raw  Material  Delays 

The  great  source  of  delay  and  curtailment  of  output 
has  for  some  time  been  raw  material.  In  July,  1915,  our 
promise  of  delivery  on  steel  was  thirty  to  sixty  days 
after  placing  of  orders.  In  September  and  October 
these  dates  were  lengthened,  and  in  November  promises 
were  three  months  minimum  and  four  months  maxi- 
mum. At  that  time  we  placed  orders  based  on  busi- 
ness in  hand  or  in  prospect;  on  Jan.  26,  1916,  we  re- 
ceived notice  that  deliveries  would  be  six  months,  and 
on  Feb.  18,  1916,  another  notification  was  received  ex- 
tending delivery  to  ten  months. 

It  has  only  been  by  constant  pressure  that  we  have 
been  able  to  get  material  ordered  as  long  ago  as  October 
and  November,  1915;  some  of  it  was  received  in  July 
this  year  and  some  has  not  yet  been  shipped.  It  has 
been  necessary  for  our  purchasing  department  to  put 
a  force  of  men  in  the  field  who  live  at  the  mills  and 
endeavor  to  have  our  material  put  through.  We  have 
also  had  a  corps  of  men  scouring  the  country  picking 
up  steel  wherever  they  could  find  it. 

Buying  Copper 

On  Jan.  10,  1916,  we  received  from  one  of  the  largest 
copper  manufacturers  a  statement  as  follows: 

"Any  orders  received  by  us  are  accepted  only  on  the 
basis  that  they  are  not  subject  to  cancellation  and,  in 
addition,  they  will  be  filled  as  soon  as  conditions  will 
permit;  and,  furthermore,  that  these  orders  will  have 
to  be  on  our  books  thirty  days  before  we  will  even  give 
you  any  information  as  to  when  you  can  expect  the 
material." 

Rubber-covered  wire  and  cable  are  among  some  of  the 
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other   articles   the   procuring   of   which    has   taxed   the 
ingenuity  of  everybody   from  the  president  down. 

Handicap  on  Material  Deliveries 

A  general  idea  of  the  "material"  handicap  on  deliv- 
eries is  shown  on  the  accompanying  list  of  some  of  the 
more  important  raw  materials  and  the  time  required 
to  get  them: 


Aluinimiin.      sheet       meter 

ilisk.s,   and   meter  covers  6  mo. 

Asbestos  cloth    16  to   20  wk. 

Brass     rods,      tubing     and 

sheets    5  to  6  mo. 

("oijper     rods,     sheet     and 

tubing .r>   to  6  mo. 

Copper  wire,  bare....  5  to  6  mo. 
Cotton-covered    magnet ...    5  mo. 

Sillv-covered  magnet 5  mo. 

Rubber-covered    wire    and 

cords 5  mo. 

Drills,   high   speed....  5   to  6  mo. 
Drills,      standard,      carbon 

4   to   5  mo. 

Drills,  special    4  to  6  mo. 

]<>mery  wheels 5   to   7  mo. 

(Jerman  silver,  sheet,  bare 

wire,      and      insulated 

wire 5   to  6  mo. 

I>amp  cord 5  mo. 

Linen,   0.012  in 60  to  90  dys. 

I'orcelain,    on   wet-process, 

high-tension  pieces,  8  to  12  wk. 


roreelain,    on    dry-iiroeess, 

high-tension  pieces,  S  to  12  wk. 
I'orcelain,  some   large  and 

diflicult  pieces 8  to  1  2  wk. 

Steel   drop   forgings 120  dys. 

Steel    shafts,     specification 

No.  1476   4  to  16  wk. 

Steel    shafts,    specification 

No.  1478 4  to  16  wk. 

Steel,  bare 10  mo. 

Steel  plates 10  mo. 

Steel  sheets,  Bessemer  and 

().   H 120  dys. 

Steel,  cold-rolled  strip....    6  mo. 

Steel,    tool    4   to   6  mo. 

Steel  castings 8  wk. 

Tapes,  asbestos  ...  .60  to   90  dys. 

Tapes,  bias  friction 30  dys. 

Tapes,  grey  webbing.  .  .  .120  dys. 
Tapes,  linen,  0.007  in... 120  dys. 
Tapes,   surgical,   0.020  ...  120  dys. 

Tapes,  taffeta 120  dvs 

Tools,   small    12  to   20  wk. 


Return  on  the  Business 

Under  normal  conditions  now  and  in  the  future,  so 
far  as  I  can  foresee,  an  elecirical  manufacturer  will 
not  to  able  to  earn  any  more  than  a  fair  return  upon 
the  actual  cash  invested  in  the  business;  that  is  to 
say,  no  cash  returns  are  to  be  expected  upon  patent 
rights,  good  will  and  other  intangibles  of  that 
nature. 

It  may  be  possible  for  a  concern  to  do  it  for  a  few 
years,  but  it  will  be  because  an  insufficient  amount  is 
being  expended  in  research  and  development  work,  and 
that  policy  carried  on  long  enough  will  eventually  put 
any  electrical  manufacturer  out  of  business. 

Expenditures  on  Research 

We  expended  last  year  in  research  and  development 
more  than  $1,000,000,  and  that  amount,  of  course,  comes 
bodily  out  of  net  earnings  because  it  is  an  expenditure 
that  cannot  bear  immediate  fruit,  and  it  would  only  be 
warranted  on  the  expectation  that  the  general  law  of 
averages  over  a  period  of  years  would  in  a  thousand 
ways  add  that  and  more  to  the  money  value  of  the 
company's  business. 

The  amount  of  money  expended  directly  upon  re- 
search and  development  is  only  part  of  the  story,  be- 
cause it  is  almost  an  invariable  rule  that  new  or  im- 
proved appliances  are  not  brought  to  a  satisfactory 
commercial  stage  immediately,  and  many  months  and 
perhaps  years  of  losses  must  be  taken  before  a  profitable 
stage  has  been  reached. 

In  addition,  there  are  those  items  which  have  reached 
the  stage  of  commercial  development,  but  in  which  com- 
petition is  so  severe  that  there  are  little  or  no  profits. 

The  profits  in  the  business  are  undoubtedly  close. 
I  think  our  shops  are  operated  with  reasonable  effi- 
ciency and  I  think  our  sales  department  gets  as  high 
a  price  for  the  product  as  possible,  but  until  last 
year,  which  included  war  profits,  there  has  never 
been  a  year  in  the  last  ten  years  that  the  Westing- 
house  Electric  &  Manufacturing  Company  made  (ex- 
clusive of  interest  received  on  i^s  investments)  as 
high  as  15  per  cent  on  the  sealing  price  of  its 
output. 

This  is  a  close  operation  and  requires  that,  for  safety, 
an  electrical  manufacturing  company  should  turn  its 
capital  which  is  devoted  to  manufacturing  purposes 
over  at  least  once  a  year. 


JOVIAN  CONVENTION  PLANS 

Fourteenth  Annual  Meeting  to  Be  Held  at  Indianap- 
olis on  October   i8,   19  and  20 

All  arrangements  have  been  made  for  the  fourteenth 
annual  convention  of  the  Jovian  Order  to  be  held  at 
the  Hotel  Severin,  Indianapolis,  Ind.,  on  Oct.  18,  19 
and  20.  One  of  the  most  important  topics  to  be  con- 
sidered is  the  revision  of  the  constitution  of  the  Order 
toward  a  more  efficient,  working  instrument. 

The  formal  opening  of  the  convention  will  take  place 
on  Wednesday  morning,  Oct.  18,  at  the  Hotel  Severin 
with  an  address  by  Jupiter  Thomas  A.  Wynne.  Mayor 
Joseph  E.  Bell  will  deliver  the  address  of  welcome,  to 
which  Henry  W.  Kiel,  mayor  of  St.  Louis,  will  respond. 
The  session  will  close  with  an  address  by  Hon.  Samuel 
M.  Ralston,  governor  of  Indiana.  Late  in  the  morning 
there  will  be  a  business  session  at  which  Mercury's 
annual  report  will  be  read. 

The  remainder  of  the  program  follows : 

Wednesday  afternoon — Business  session  followed  by 
a  general  session  at  which  the  following  addresses  will 
be  delivered:  "Voltage  Standardization,"  by  M.  D. 
Cooper,  engineering  department.  National  Lamp  Works 
of  General  Electric  Company,  Cleveland;  "Trade  Rela- 
tions with  Mexico  and  Central  America,"  by  Henry  Lane 
Wilson,  Indianapolis,  formerly  American  ambassador  to 
Mexico;  "Building  a  Career,"  by  W.  A.  Layman,  presi- 
dent Wagner  Electric  Manufacturing  Company,  St. 
Louis. 

Thursday  morning — Business  session:  Report  of 
committee  on  Mercury's  report;  report  of  nominating 
committee. 

Thursday  evening — Annual  rejuvenation  at  Murat 
Theater — Introductory  address  by  Fourteenth  Jupiter 
Thomas  A.  Wynne;  entertainment  by  Stentors;  the 
rejuvenation  by  the  Indianapolis  Degree  Team. 

Friday  morning — Business  session,  followed  by  a  gen- 
eral session  at  which  the  following  will  deliver  ad- 
dresses: Robley  S.  Stearnes,  New  Orleans,  president, 
National  Electrical  Contractors'  Association  on  "Jo- 
vianism  from  the  Contractors'  Viewpoint";  James  M. 
Wakeman,  New  York  City,  general  manager,  the  Society 
for  Electrical  Development,  on  "Co-operation  with  the 
Society  for  Electrical  Development";  Harry  W.  Alex- 
ander, New  York  City,  director  of  publicity.  The  So- 
ciety for  Electrical  Development,  on  "America's  Elec- 
trical Week";  Katherine  M.  H.  Blackford,  M.D.,  New 
York  City,  The  Review  of  Reviews  Company,  on  "Char- 
acter Analysis  by  the  Observation  Method."  Election  of 
fifteenth  administration  congressmen  and  statesmen 
will  follow. 

Friday  afternoon — Degree  team  competition. 

Many  entertainment  features  have  been  planned  to 
take  up  the  time  not  consumed  by  meetings.  An  in- 
formal reception  and  dance  will  be  held  at  the  hotel 
on  Tuesday  evening.  During  the  evening  a  concert 
will  be  given  by  Robbins  &  Myers  Company's  band.  An- 
other concert  will  be  given  by  this  band  on  the  follow- 
ing evening,  after  which  a  tour  will  be  made  of  the  city 
including  visiting  some  of  the  popular  photoplay  houses. 

Thursday  afternoon  will  be  spent  at  the  famous  In- 
dianapolis speedway,  where  a  100-mile  race  will  take 
place,  in  which  some  of  the  most  famous  drivers  will 
participate.  Following  the  race  a  buffet  luncheon  will 
be  served  at  the  Indianapolis  Athletic  and  Canoe  Club. 

On  Friday  the  Indianapolis  Chamber  of  Commerce 
will  tender  a  luncheon  to  the  visiting  Jovians.  The 
closing  entertainment  is  entitled  "A  Night  in  Bo- 
hemia." In  addition  automobile  and  shopping  trips  and 
theater  parties  have  been  arranged  for  the  visiting 
ladies. 
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Operation  of  a  Non-Synchronous  Rotating  Gap 

Results  of  Preliminary  Investigations  to  Determine  Correct  Condenser  Capacity  for  Use 
with  Rotary  Gaps  and  the  Effect  of  Spark  Rate  on  Power 
and  Tone  of  Wireless  Outfits 
By  a.  S.  Blatterman 

Radio  Laborator'y,  Washington  University,  St.  Louis,  Mo. 


■>l  EVERAL  interesting  articles  have  appeared  re- 
Ncently*  dealing  with  the  rotating  gap,  and  the  writer 
would  hesitate  to  bring  up  the  subject  again  if  it 
ere  not  for  the  fact  that  in  studying  the  literature 
1  the  subject  little  data  is  discovered  bearing  directly 
1  the  operating  features.  This  is  particularly  true  of 
le  non-synchronous  type  of  gap,  as  affected  by  changes 
I  the  size  of  the  condenser  and  in  the  spark  rate, 
eneral  experience  has  shown  that  the  correct  value  of 
ipacity  is  considerably  less  for  a  given  transformer 
hen  a  rotary  gap  is  employed  than  when  a  plain  sta- 
onary  gap  is  used,  and  the  spark  rate  affects  both  the 
tne  and  the  amount  of  power  utilized.  The  efficiency 
also  involved  here.  In  attempting  to  study  the  prob- 
m  analytically,  it  appears  that  the  relations  between 
)th  these  factors,  capacity  and  spark  rate,  and  the 
)wer  and  high-frequency  currents  in  the  condenser 
id  antenna  circuits  are  very  complex.     An  investiga- 
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FIG.    1— A  COMMON   FORM  AND  ARRANGEMENT   OF   SPARK  GAP 

on  of  the  subject  is  now  under  way  and  it  is  the  re- 
ilts  of  the  first  set  of  experiments  which  have  been 
irried  out  in  this  connection  which  form  the  basis  of 
lis  article. 

Where  the  cycle  of  primary  current  is  of  low  fre- 
lency,  that  is,  25  to  133  cycles,  the  advantages  of  a 
igh  spark  rate  with  musical  tone  can  be  achieved  by 
?ing  for  the  spark  gap  a  device  which  breaks  up  the 
ave  of  voltage  from  the  inductor  or  transformer  into 
;veral  sparks  per  alternation.  A  common  form  of 
)ark  gap  for  this  purpose  consists  of  a  metal  disk, 
)tated  at  high  speed,  which  carries  a  number  of  equally 
)aced  studs  or  spokes  about  its  periphery  and  which 
jvolves  between  stationary  electrodes.  The  familiar 
rrangement  of  the  gap  and  its  arrangement  in  the  cir- 
Jits  is  shown  in  Fig.  1. 

Construction  of  Synchronous  Rotating  Gap 

The  device  differs  in  its  operation  and  to  some  extent 
1  its  purpose  from  the  so-called  synchronous  rotating 
ap.  In  the  latter  the  disk  is  rotated  at  a  particular 
Deed  such  that  the  r.p.s.  multiplied  into  the  number 
f  studs  on  the  disk  is  equal  to  the  number  of  alterna- 
ons  per  second  of  the  primary  alternating  wave.  The 
;ationary  electrodes  are  mounted  on  a  frame  so  that 
ley  can  be  rotated  about  the  disk  after  the  manner  of 
le  brush-rocker  on  a  dynamo,  and  thus  cause  sta- 
onary  and  revolving  electrodes  to  come  opposite  each 

'"Theory  and  Design  of  Radio  Transformers,"  P.  Cutting,  Proc. 
R.  E.,  April,  1916. 

"Design  of  the  Audio  Frequency  Circuit,"  J.  W^einberger,  Proc. 
R.  E.,  December,  191.5. 

"Resonance  in  Transformer,"  L.  B.  Turner,  Electrician,  Aug.  2, 
112. 

"  'Hytone'  Radio  Transmittei,"  M.  Eastham,  I'roc.  I.  R.  E., 
ecember,   1914. 

"Resonance  Phenomena  in  Low  Frequency  Circuit  of  Radio 
ransmitter,"  H.  E.  Hallborg,  Proc.  I.  R.  E.,  June,  1915. 


other  for  sparking  at  the  instant  when  the  alternating 
wave  is  passing  through  its  maximum.  Thus,  one 
spark  is  obtained  in  each  alternation  of  the  voltage 
cycle,  and  it  can  be  made  to  take  place  at  the  maximum 
value  of  voltage  in  the  cycle.  To  secure  and  maintain 
the  synchronous  relation  of  spark  disk  to  primary  wave 
the  disk  is  mounted  on  the  shaft  of  the  generator  which 
supplies  power  to  the  transformer.  To  secure  the  de- 
sired high  spark  tone  the  spark  gap,  transformer  and 
generator  are  designed  for  a  primary  wave  of  high- 
frequency,  commonly  240  or  500  cycles,  which  give  re- 
spectively spark  rates  of  480  and  1000  per  second.  The 
transformer  is  adjusted  (approximately)  to  the  con- 
denser so  as  to  produce  a  condition  of  resonance  for 
the  frequency  employed.  That  is,  if  L  represents  the 
inductance  of  the  transformer  in  henries,  and  C  the 
capacity  of  the  condenser  in  farads,  then,  roughly,  ad- 
justments are  made  to  make 

2-/^  =  2^ 
In  practice  the  adjustment  is  made  for  a  condition  of 
15  or  20  per  cent  off  resonance.     Thus,  if  resonance  is 
obtainable  at  a  speed  of  1500  r.p.m.  the  operating  speed 
will  be  set  at,  say,  1300  r.p.m. 

Construction  of  Non-Synchronous  Rotating  Gap 

With  the  non-synchronous  rotating  gap,  on  the  other 
hand,  the  disk  is  revolved  at  high  speed,  generally  with- 
out regard  to  the  primary  frequency,  and  instead  of 
obtaining  one  spark  per  alternation  at  a  constant  volt- 
age, the  voltage  wave  is  broken  up  into  several  sparks 
occurring  at  no  very  clearly  defined  instants  during  the 
alternation,  though  one  particular  condition  may  be  that 
shown  in  Fig.  2,  where  1,  2,  3,  4,  5,  6,  7,  8,  9,  10  indi- 
cate instants  of  sparking. 

The  condition  for  sparking  is  that  the  instantaneous 
value  of  voltage  in  the  wave  shall  be  sufficient  to  break 
down  the  gap  between  the  stationary  and  moving  elec- 
trodes when  these  come  opposite  each  other.  If,  as  is 
entirely  possible,  a  pair  of  moving  electrodes  come 
opposite  the  side  electrodes  at  an  instant  in  the  alter- 
nating wave  when  the  voltage  is  not  sufficient  to  break 
down  the  gap  or  when  the  voltage  is  passing  through 
its  zero  value,  then  the  regular  sequence  of  sparking 
will  be  broken,  and  one,  two,  three  or  more  studs  may 
pass  the  stationary  side  electrodes  before  the  voltage 
has  reached  a  value  sufficient  to  cause  a  spark.  Impor- 
tant factors  are  the  num.ber  of  studs  on  the  disk,  the 
rotative  speed,  the  length  of  the  spark  gap  between  the 
moving  and  stationary  studs,  the  size  of  the  condenser. 

If  the  spark  gap  is  made  long  by  drawing  the  side 
electrodes  back  from  the  disk  then  a  considerable  volt- 
age will  be  required  to  produce  sparking,  and  thus  only 
a  few  sparks  will  be  obtained  during  an  alternation. 
Some  of  the  moving  studs  will  come  opposite  the  sta- 
tionary studs  without  sparking,  because  they  do  come 
opposite  at  instants  in  the  alternating  wave  when  the 
voltage  is  too  low  to  bridge  the  gap.  The  greater  the 
number  of  moving  studs  or  the  greater  the  rotative 
speed  of  the  disk  the  greater  will  be  the  number  of 
inactive  studs  during  the  cycle.  If,  however,  the  gap 
is  made  very  short,  as  short  as  is  mechanically  possi- 
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ble,  then  a  very  low  voltage  is  all  that  is  reciuired  to 
break  down  the  gap,  and  hence  the  condition  may  exist 
that  sparking  takes  place  to  every  movable  stud  as  each 
pair  in  turn  is  presented  to  the  stationary  electrodes. 

Limitations  of  Spark  Length 

The  maximum  possible  spark  length,  to  take  the  case 
which  is  shown  in  Fig.  2,  which  can  be  used  and  still 
permit  sparking  to  each  stud,  is  that  corresponding  to 
the  voltage  at  instants  1,  5,  6,  10,  where  now  the  divi- 
sion points  1,  2,  3,  4,  etc.,  must  be  interpreted  as  de- 
noting instants  when  moving  and  stationary  studs  come 
opposite  one  another  in  a  position  suitable  for  sparking. 

When  the  gap  length  is  longer  than  this  every  stud 
will  not  yield  a  spark.  When  it  is  shorter  each  stud  may 
still  yield  a  spark.  When  the  gap  is  set  at  the  critical 
length  every  stud  will  yield  a  spark  only  when  moving 
studs  are  presented  to  stationary  studs  at  instants 
which  divide  the  alternation  symmetrically,  as  shown  in 
Fig.  1.  For  if  the  instants  of  opposite  position,  which 
will  hereafter  be  called  the  sparking  position,  of  mov- 
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FIGS.  2,  3  AND  4 — CYCLES  OF  TRANSFORMER  VOLTAGE   SHOWING 
SPARKING  POSITIONS  OF  GAPS 

In  Pig.  2  sparking  positions  of  gap  are  shown  as  syminetrically 
placed  in  the  low  frequency  cycle.  In  Fig.  4  a  particular  caye  i- 
shown  of  certain  sparking  positions  occurring  at  instant  ot  zero 
voltage  in  wave. 

ing  and  stationary  studs  are  displaced  along  the  cycle 
as  shown  in  Fig.  3,  then  at  instants  5  and  10  there 
is  available  only  a  potential  5-5'  (=  10-10')  to  break 
down  a  gap  whose  length  is  set  for  the  potential  5-5 
(=  10-10),  see  Fig.  2,  and  hence  instead  of  five  sparks 
per  alternation  there  will  be  only  four.  One  stud  has 
become  inactive.  If  the  gap  is  shortened  to  allow  dis- 
charge at  voltage  5-5',  then  all  studs  will  again  yield 
sparks;  and  the  shorter  the  gap  is  made  the  greater 
is  the  permissible  displacement  of  instants  1,  2,  3,  4,  5, 
etc.,  along  the  cycle.  When  the  displacement  is  such 
that  the  instants  5  and  10  of  the  representative  case 
coincide  with  instants  of  zero  voltage  in  the  wave,  then, 
of  course,  one  stud  will  be  inactive.  This  is  shown  in 
Fig.  4, 

If  the  above  reasoning  is  correct  we  must  conclude 
that  when  the  spark  gap  is  very  short  there  are  two 
ways  in  which  sparking  may  occur: 


1.  In  every  alternation  each  stud  may  yield  a  spark, 
in  which  case  the  sparks  will  follow  each  other  at  equal 
intervals. 

2.  In  every  alternation  each  stud  but  one  may  yield  a 
spark,  in  which  case  sparks  will  occur  in  groups,  the 
time  interval  between  groups  being  twice  as  great  as 
that  between  sparks  in  a  group. 

If  sparking  occurs  in  either  the  first  or  second  way 
just  described,  it  may  be  expected  that  the  length  of 
the  gap  must  be  less  as  the  speed  of  the  disk  is  in- 
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FIG.   5 — CONNECTIONS  FOR  REDUCING   SPEED  OF  SERIES   MOTOR    H 

creased,  while  at  lower  speeds  it  should  be  possible  to 
use  longer  spark  gaps.  Experience  has  shown  that  these 
effects  do  exist.  When  the  disk  is  rotated  at  high 
speed  the  spark  gap  must  be  made  very  short  to  pro- 
duce anything  like  a  smooth  tone;  and  lengthening  the 
gap  by  as  little  as  1/100  in.  is  often  found  to  give  the 
spark  tone  a  very  ragged  quality,  apparently  indicating 
that  a  number  of  studs  miss  spark.  On  the  other  hand, 
when  the  disk  is  rotated  at  low  speed  the  allowable 
spark  gap  is  found  to  be  much  longer. 

Effect  of  Gap  Speed  on  Power  and 
Aerial  Current 

General  experience  has  also  shown  that  the  rotative 
speed  of  the  gap  as  well  as  the  size  of  the  condenser  i 
has  important  effects  on  the  power  and  the  aerial  cur-  '■ 
rent,   and    in    order  to   investigate   this   the   following 
experiments  were  carried  out. 

For  the  first  experiments  a  small  60-cycle,  5000-volt ; 
transformer  was  used.  The  spark  gap  was  of  a  common 
type  carrying  eighteen  studs.  The  motor  was  an  a.c. 
series  motor  whose  speed  could  be  varied  through  a 
range  of  500  r.p.m.  to  5000  r.p.m.,  the  lower  speeds 
being  obtained  by  adjusting  a  water  resistance  placed 
in  shunt  with  the  armature,  as  shown  in  Fig.  5.  The 
higher  speeds  were  obtained  by  giving  the  brushes  a 
considerable  lead.  Instantaneous  values  of  speed  were 
read  from  a  tachometer.  In  this  way  the  speed  could 
be  kept  quite  constant  for  any  set  of  readings. 
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FIG.    6 — CONNECTIONS  OF   APPARATUS   FOR   SPARK   GAP 
EXPERIMENTS 

An  adjustable  glass  plate  condenser  of  maximum 
capacity,  0.01  mf.,  was  used.  The  high-frequency  in- 
ductance was  of  copper  strip  wound  in  a  flat  spiral. 
The  set-up  is  shown  in  Fig.  6.  An  ammeter  A^,  volt- 
meter V  and  wattmeter  W  were  placed  in  the  primary 
side  of  the  transformer.  In  the  high-frequency  circuit 
was  placed  a  hot-wire  ammeter.  As  the  maximum  range 
of  this  meter  was  only  8  amp.,  it  had  to  be  used  with 
a  shunt  and  calibrated  for  the  wave  length  used.  The 
calibration  was  effected  by  sending  with  reduced  power 
and  observing  the  reading  of  the  meter  without  the 
shunt  and  then  with  the  shunt  connected.    The  ratio  of 
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}  two  readings  then  gave  the  multiplying  value  of 
;  shunt.  For  observing  wave  length  and  decrement 
the  high-frequency  circuit  the  wavemeter  inductance 
was  loosely  coupled  with  the  condenser  circuit,  and 
jervations  taken  by  means  of  the  hot-wire  milliam- 
iter  in  the  wavemeter  circuit  in  the  usual  way. 


Table  I — Effect  of  Variations  of  Spark  Frequency  on  Fkimaky  WArrs 
AND  High  Frequency  Cobhent 
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;.  7 — HIGH-FREQUENCY  CURRENT  IN  CONDENSER  CIRCUIT 
4ND  WATTS  IN  PRIMARY  OF  TRANSFORMER  AS  FUNCTIONS 
3F  SPARK  FREQUENCY 

A.  preliminary  set  of  readings  (Table  1)  were  obtained 

th  the  speed  as  independent  variable. 

Current  in  the  condenser  circuit  and  power  in  watts 

the  primary  of  the  transformer  were  plotted  against 

irk  frequency,  as  in  Fig.  7.     It  was  found  that  with 

}  higher  spark  rates  the  condenser  current  and  power 

ireased   at  a   slower   and   slower   rate   toward   what 

peared  to  be  a  maximum. 

This  was  interesting,  and  steps  were  at  once  taken 

ascertain  if  the  curves  did  pass  through  a  maximum 

d  then  fall  as  the  motor  speed  was  carried  to  very 

?h  values. 

The  5000-volt  transformer  was  replaced  by  one  wound 

•  13,000  volts,  and  a  new  spark  gap  installed  having 
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GS.  8,  9  AND  10 — CURRENT  IN  THE  SPARK  CIRCUIT  AS  A 
FUNCTION  OF  SPARK  FREQUENCY  WITH  DIFFERENT  CON- 
DENSER CAPACITIES 

^elve  points,  whose  speed  could  be  accurately  controlled 
om  200  r.p.m.  to  12,000  r.p.m. 

The  effect  of  disk  speed  was  examined  first.  The 
3tor  speed  was  varied  for  different  values  of  the 
pacity  in  the  condenser  and  readings  taken  of  speed, 
gh-frequency  current,  watts  input  to  the  transformer, 
imary   voltage   and   primary  current.     Table   2   and 


Motor  Speed, 

Spark  Freq. 

Primary, 

H.  F.  Current, 

r.p.m. 

N 

Watts 

Amps. 

1500 

450 

315 

11.2 

1800 

540 

400 

12.2 

2()()0 

780 

510 

13.4 

:3K)0 

1020 

590 

14.9 

3800 

1140 

010 

15.2 

5000 

1500 

630 

i                15.9 

curves  of  Figs.  8,  9  and  10  show  results  with  con- 
denser capacities  of  0.005  mf.,  0.01  mf.  and  0.02  mf. 
respectively. 

AH  three  of  these  curves  exhibit  distinct  maxima  of 
current  in  the  high-frequency  circuit  corresponding  to 
certain  critical  motor  speeds. 

The  power  in  the  condenser  circuit,  which  if  this 
circuit  were  coupled  to  an  aerial,  would,  of  course,  de- 
termine the  aerial  current,  is 

P  =  VR,  watts, 
R  being  the   high-frequency   resistance  of  the  circuit 
and  equal  to 

P-  -^    — 
30071^    C 

X  =  wave  length  in  meters 

where      C  =  capacity   in  microfarads 

0  =  logarithmic  decrement    (semi-period). 

Decrement  determinations  made  at  different  speeds 
showed  some  variation  in  the  high-frequency  resistance 
of  the  spark  circuit.  This  is  probably  due  to  a  change 
in  the  effective  length  of  the  spark  with  changes  in 
speed,  this  being  greater  at  the  low  speeds.  It  is  also 
probably  due  in  part  to  a  quenching  effect  at  high 
speeds.  This  method  of  determining  the  resistance  of 
a  spark  circuit  by  the  usual  methods  of  measuring 
decrement  and  substitution  in  the  above  formula  can- 
not be  applied  when  the  spark  is  quenched  or  when  its 
resistance  is  comparable  with  the  resistance  of  the  rest 
of  the  circuit.  Under  this  condition  the  damping  is 
linear  and  not  logarithmic* 

The  important  thing  to  know,  however,  is  that  as  the 
spark  frequency  is  continuously  decreased  from  a  high 
value,  the  high-frequency  current  at  first  increases, 
reaches  a  maximum,  and  then  decreases.  This  result 
had  been  anticipated,  and  in  the  theory  proposed  to 
account  for  it,  it  seemed  that  similar  effect  might  be 
produced  by  changing  the  size  of  the  condenser.  Ac- 
cordingly, a  set  of  readings  were  taken  at  different 
speeds,  the  speed  being  held  constant  and  the  condenser 
varied  in  steps  from  0.005  mf.  to  0.02  mf.  The  results 
are  given  in  Table  3.  The  curves  of  Fig.  11  drawn 
from  this  data  show  that  for  any  given  speed  the  cur- 
rent in  the  condenser  circuit  is  maximum  for  a  certain 

*.I.  stone  Stone.  "The  Electrician, '•  Sept.  18.  1914,  Proc.  I.  R.  E., 
December,    1914 

Table  II — Effects  of  Variations  op  Condenser  Capacity  and  Gap  Spbbd 
ON  Primary  Watts  and   High   Frequency  Current 


Capacity  of 

Motor  Speed, 

H.  F., 

Prim., 

Prim., 

Condenser    in    mf. 

r.p.m. 

Amps. 

Watts 

Amps. 

Volts 

0  005 

12,000 

3.6 

115 

5.1 

108 

6,900 

4.7 

140 

5.2 

108 

4,000 

4.9 

150 

5.2 

108 

2,000 

4.9 

173 

5.3 

108 

1,000 

4.6 

185 

5.4 

108 

0  010 

12,000 

4.0 

lit) 

5.3 

108 

5,400 

5.0 

125 

5.3 

108 

3 ,  500 

5.0 

130 

5.2 

108 

2,000 

5.4 

140 

5.3 

108 

1.220 

5.5 

150 

5.4 

108 

1,000 

5.6 

165 

5.6 

108 

500 

5.0 

175 

5.8 

108 

0  020 

12,000 

3.0 

96 

5.3 

108 

0,400 

4.0 

115 

5.4 

108 

4,000 

4.0 

115 

5.4 

108 

2,000 

4.5 

124 

5.4 

108 

1.000 

4.5 

135 

5.5 

108 
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Tahii:   III  —  Hkmih.ts  with  Constant  CJai'  Si-kkd  and  \ahiaiii.i;  C'osuknhkh 
Cafacity 


C  ill  ml. 

AMPERK8    IN    CONDKNSER   CIRCUIT 

N-=3(50 

N-1000 

N  =  1800           N=2100 

0.005 
0.0075 
0.01 
0.02 

4.9 

5.5' 
4.25 

4.8 
5.3 
5.0 
4.0 

4.1 
5.0 
4.4 
3.4 

4.  a 

4.0 
3.0 

value   of  capacity   and   any   change   from   this  critical 
capacity  is  accompanied  by  a  decrease  in  current. 

The  curves  of  high-frequency  current  in  the  above 
figures  may  be  taken  to  indicate  in  a  comparative  way 
the  variation  of  power  in  the  condenser  circuit.  The 
power  is,  of  course,  proportional  to  the  current  squared, 
provided  the  resistance  of  the  circuit  does  not  change, 
but  in  a  qualitative  way,  the  plot  of  current  also  shows 
the  changes  in  power.  In  this  connection,  Table  2 
shows  that   the  efficiency   as   determined  by  the  ratio 
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FIG.    11 — CURRENT   IN   THE   SPARK   CIRCUIT  AS  A  FUNCTION   OF 
CONDENSER  CAPACITY  AT  DIFFERENT  SPARK  RATES 

output  to  input,  reaches  a  maximum  for  a  certain  spark 
frequency.  This  is  evident  because  the  primary  watts 
continue  to  increase  after  the  current  in  the  condenser 
circuit  begins  to  fall  off. 

Results  similar  to  the  above  have  been  obtained  with 
an  actual  transmitter,  the  readings  of  the  aerial  am- 
meter being  kept  under  observation  while  the  spark 
frequency  and  condenser  were  varied,  care  being  taken 
in  the  latter  case  to  keep  the  wave  length  constant  by 
compensating  changes  in  closed  circuit  inductance. 
This  procedure  kept  the  radiated  wave  length  the  same 
and  thus  avoided  the  possibility  of  changing  aerial  re- 
sistance with  changing  wave  lengths. 

It  would  appear,  offhand,  that  with  a  given  trans- 
former potential,  an  increase  in  either  spark  frequency 
or  in  the  size  of  the  condenser  would  be  accompanied 
by  an  increase  in  power,  in  accordance  with  the  for- 
mula, y2  CVN.  The  frequently  observed  increase  in 
power  with  decrease  in  spark  frequency  and  condenser, 
therefore,  leads  to  the  hypothethis  that  the  average 
value  of  V  is  affected  by  these  factors,  and  entering  as 
the  square  in  the  determination  of  power,  overbalances 
opposing  changes  in  either  C  or  N. 

Consider,  first,  the  case  in  which  capacity  is  changed 
and  N  remains  fixed.  When  the,  condenser  is  reduced 
the  potential  to  which  it  is  charged  in  a  given  short 
interval  of  time  is  greater  than  when  a  larger  con- 
denser is  used.  The  condenser  charges  in  the  time 
interval  between  successive  sparking  positions  of  the 
disk  electrodes,  and  hence,  if  in  this  interval  the  poten- 


tial is  increased,  even  though  it  be  at  the  expense  oi' 
decreased  capacity,  the  energy  per  spark  may  be  in- 
creased because  this  varies  with  the  square  of  the 
si)ark  voltage  and  only  according  to  the  first  power  ol 
capacity.  ' 

Limit  to  Changes  in  Condenser  Capacity 

There  is  evidently  a  limit  to  which  this  automatic 
adjustment  of  spark  voltage  through  changes  in  con- 
denser capacity  can  be  carried.  There  soon  comes  a 
point  beyond  which  the  potential,  for  a  given  trans- 
former winding,  cannot  be  further  increased,  and 
hence  at  this  point  it  is  disadvantageous  to  use  smaller 
condensers. 

We  are  not  dealing  here  with  the  resonance  effects 
producable  through  the  proper  balancing  of  capacity 
against  the  inductance  of  the  transformer,  although 
the  curves  of  Figs.  8,  9,  10,  11  do  undoubtedly  show 
that  for  the  particular  transformer  used  in  these  tests 
a  capacity  in  the  neighborhood  of  0.01  mf.  is  best,  and 
it  may  be  that  a  condenser  of  this  value  is  that  re- 
quired for  resonance.  The  effects  described,  however, 
are  believed  to  be  due  to  the  inherent  regulation  of 
spark  potential  in  the  manner  described.  In  fact,  the 
building  up  of  potential  through  resonance  in  the  usual 
way  does  not  take  place  when  discharges  occur,  as  thej 
do  here,  several  times  in  each  alternation. 

An  explanation  similar  to  the  above  also  explains  the 
results  obtained  by  varying  the  spark  frequency,  either 
by  changing  the  speed  of  the  disk  or  the  number  ol 
studs  thereon.  It  was  found,  starting  with  a  very  high 
spark  frequency,  that  decreasing  the  motor  speed  whik 
the  condenser  remained  unchanged,  caused  at  first  a-- 
increase  in  oscillatory  power  which  continued  up  to 
maximum  value  corresponding  to  a  certain  critica 
motor  speed,  beyond  which  (i  e.,  lower  speed)  th€ 
power  fell  off.  As  in  the  previous  case,  of  variable 
capacity  and  constant  speed,  it  is  believed  that  the 
effect  is  due  to  the  fact  that  down  to  a  certain  speed 
corresponding  to  a  certain  spark  frequency  the  conden- 
ser potential  reaches  a  higher  value  due  to  the  longer 
interval  of  charging  between  studs  so  that  even  though 
the  spark  frequency  is  decreased  the  average  value  of 
the  squared  voltages  increases  at  a  more  rapid  rate 
and  hence  more  power  is  utilized. 

This  theory  is  roughly  checked  by  the  fact  that  when 
a  non-synchronous  gap  is  rotated  at  low  speed  and  with 
small  condensers  the  spark  does  not  spring  radially 
from  the  moving  electrodes,  but  anticipates  the  exact 
diametrical  position  of  moving  and  stationary  stud? 
and  leads  to  the  advancing  movable  electrodes  as  they 
approach  successively  into  sparking  position.  At  high 
speeds  and  with  large  condensers  this  effect  is  not 
nearly  so  pronounced, 

It  is  also  important  to  note  that  these  experiments 
show  that  as  the  speed  decreases  the  condenser  required 
for  maximum  high-frequency  current  increases,  and 
bear  out  the  statement  made  in  the  opening  paragraph 
of  this  paper  that  smaller  condensers  must  be  used 
with  rotary  gaps  than  with  stationary  ones. 

In  regard  to  the  readings  of  the  hot-wire  ammeter 
in  the  condenser  circuit  it  must  be  understood  that 
these  are  the  summation  effects  of  a  high  and  a  low- 
frequency  current,  the  former  being  that  of  the  oscil- 
latory condenser  discharge  while  the  latter  is  the  cur- 
rent sent  through  the  condenser  at  line  frequency  by 
the  transformer.  This  low  frequency  charging  cur- 
rent, however,  is  very  small,  being,  in  these  experi- 
ments, of  the  order  of  1/4  of  1  per  cent  of  the  total 
indication  and  can  therefore  be  neglected.  Errors  of 
observation  of  speed  and  meter  readings  probably 
amount  to  2  per  cent  or  3  per  cent,  the  latter  due  pri- 
marily to  slight  variations  in  the  spark. 
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Service  Connections  from  Underground  Mains 

Essential    Requirements   of    Meter   and    Service    Protection    with    Typical    Examples   and 
Recommendations  on   Arrangements  and   Installation 


By  E.  B.  Meyer 

Assistant    to   Cliicf   lOiigineer,    Public   Service   Electric   Company,  Newark,  N.  J. 


T 


HE  central  station  in  furnishing  service  to  all 
classes  of  consumers  under  varying  conditions  is 
required  in  many  installations  to  change  existing 
)verhead  services  to  an  underground  system  of  distri- 
jution.  In  some  cases  the  entire  cost  of  making  the 
service  change  from  overhead  to  underground  is  borne 
Dy  the  customer,  and  in  other  cases  the  company  bears 
;he  entire  cost,  the  practice  followed  being  dependent 
Dn  local  conditions.  It  is  the  practice  of  some  of  the 
arger  central  station  companies  to  issue  "rules  and 
regulations  for  M^iring"  to  the  end  that  wiring  con- 
;ractors  doing  construction  work  for  customers  to  be 
connected  to  the  company's  mains  will  so  arrange  and 
:arry  out  their  work  as  to  protect  the  interests  of  cus- 
:omers  and  at  the  same  time  conform  to  such  regula- 
;ions  as  experience  has  shown  necessary  in  order  for 
;he  company  to  supply  uniform  and  satisfactory  service. 
Wherever  it  is  desired  to  supply  current  from  under- 
ground mains,  the  customers'  wiring  should  terminate 
ind  the  meterboard  be  placed  at  the  front  wall  of  cellar 
)r  vault  nearest  the  street.  In  some  cases  where  wiring 
s  done  by  local  contractors  and  service  is  not  actually 
)eing  supplied  from  subways  at  the  time  service  is  de- 
sired, the  central  station  companies  require  an  addi- 
;ional  temporary  overhead  service  to  be  installed  until 
he  underground  system  is  provided. 

In  the  early  periods  of  underground  construction,  the 
lervice  end  of  the  system  was  somewhat  neglected  and 
'ery  little  thought  was  given  to  the  real  importance 
if  an  ideal  service  installation.  Services  were  usually 
reated  as  an  adjunct  to  the  main  system,  and  no  special 
ittention  was  given  to  the  installation  as  long  as  the 
:onnection  was  made  with  the  property  to  be  served. 

As  the  underground  system  increased,  the  matter  of 
idequate  protection  at  the  consumers'  end  of  services 


i'lG.     1  —  METER    BOARD     CONDITIONS    FREQUENTLY    FOUND     IN 

BASEMENTS    OF    BUILDINGS     SERVED    FROM 

UNDERGROUND   SYSTEMS 

vas  taken  up  by  the  underwriters,  with  the  result  that 
:ertain  rules  and  regulations  were  formulated  govern- 
ng  the  methods  of  installation.  At  first  many  companies 
nade  their  service  connections  with  lead-covered  cable, 
vhich  was  buried  in  the  ground.  This,  of  course,  proved 
mpractical,  as  a  failure  in  the  cable  necessitated  the 
earing  up  of  both  the  street  and  sidewalk  in  effecting 


repairs.  Another  method  of  furnishing  service  was  to 
bring  the  feeder  into  a  building  at  a  street  intersection 
and  extend  it  to  adjacent  buildings  through  the  various 
cellars.  The  objections  to  this  type  of  service  were 
that  it  materially  increased  the  fire  hazard  and  the 
danger  of  interruptions  to  service,  and  afforded  ample 
means  for  the  unscrupulous  to  obtain  current  by  theft. 


FIG.  2 — SERVICE  BOX  WITH  WIRING  IN   WOOD   MOLDING 

There  are  many  other  arguments  against  the  instal- 
lation of  such  services,  but  the  three  previously  men- 
tioned were  sufficient  to  condemn  such  practice  and  to 
show  clearly  the  need  for  individual  service  connections. 
The  next  step  was  the  installation  of  individual  services, 
consisting  of  iron  pipe  or  duct  through  which  the  cable 
was  drawn.  Fire  risk,  however,  was  not  materially  re- 
duced until  a  few  years  ago,  when  it  was  realized  that 
the  old  type  of  terminal  block  was  inadequate.  These 
terminal  blocks  consisted  of  an  ordinary  fuse  block, 
which  was  not  protected  against  dampness  nor  against 
short  circuits  caused  by  accidental  contact. 

The  writer  recalls  a  case  in  a  large  Eastern  city  where 
an  investigation  of  service  trouble  showed  that  a  serious 
short  circuit  had  been  caused  by  the  piling  against  the 
fuse  block  of  a  number  of  steel-banded  packing  cases 
filled  with  fireworks.  There  are  still  such  services  in 
existence,  but  central  station  companies  are  gradually 
eliminating  them,  and  with  the  advance  in  design  of 
equipment  for  underground  services  to  meet  the  severe 
operating  conditions,  a  watertight  service  box  with  in- 
closed fuses  was  produced.  This  equipment  was  in- 
stalled adjacent  to  the  duct  holding  the  service  wires 
which  were  carried  by  knobs  or  cleats  to  the  service  box, 
where  porcelain  bushed  holes  provided  an  entrance  for 
the  wires.  After  leaving  the  service  box,  the  main 
wire  ran  to  the  meter,  usually  located  on  the  board.  A 
typical  installation  of  service  box  and  meter  as  described 
is  shown  in  Fig.  2. 

After  a  time  the  underwriters  revised  the  rules  gov- 
erning wiring,  condemning  the  practice  of  using  mold- 
ing in  cellars.  This  left  conduit  or  open  wiring  as 
alternatives.  Conduit  was  more  generally  accepted,  as 
the  underwriters  had  also  ruled  that  all  switches  and 
cutouts  be  inclosed  in  iron  boxes.  With  the  increased 
number   of   consumers   came   an   alarming   number   of 
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current  thefts,  and  the  larger  percentage  of  these  oc- 
curred at  services  which  were  more  or  less  obscured. 

Plans  for  full  meter  and  service  protection  have  been 
taken  up  within  the  past  few  years,  and  now  nearly  all 
of  the  larger  operating  companies  are  making  their 
underground  services  with  a  fully  protected  equipment. 
As  most  underground  districts  had  been  primarily  sup- 
plied by  overhead  services,  whose  entrance  was  usually 
above  the  first  floor,  considerable  expense  is  incurred 
in  changing  the  location  of  meters  from  upper  floors 
to  basements.  This  involves  an  entire  new  meterboard 
and  necessary  wiring  to  connect  same  with  original  dis- 
tributing centers.  The  old  method  was  as  shown  in 
Fig.  2.  This  is  inadequate  in  preventing  theft  of  cur- 
rent, and  does  not  furnish  an  absolute  protection  to  the 
wires.  Devices  are  now  on  the  market  by  the  use  of  which 
it  is  possible  to  get  full  protection  from  theft  as  well  as 
to  provide  an  absolutely  ironclad  service  at  a  very  slight 
cost  over  that  of  open  wired  boards.  Such  boards  have 
many  additional  features  for  facilitating  the  handling 
and  testing  of  meters  in  service. 

In  changing  over  from  the  old  overhead  to  new  under- 
ground installations,  considerable  wiring  is  necessary 
to  connect  new  services  to  points  of  distribution.  When 
making  such  changes  in  large  buildings  it  is  advisable 
to  bring  all  meters  to  a  point  adjacent  to  the  service. 

Prior  to  starting  the  actual  work,  a  service  inspector 
is  sent  out  to  select  the  most  advantageous  point  to 
make  the  service  entrance.  In  making  this  selection 
attention  must  be  given  to  the  physical  conditions  out- 
side of  the  building,  such  as  location  of  hydrants,  poles 
and  other  obstructions  which  would  interfere  with  serv- 
ice pipes.  After  having  familiarized  himself  with  the 
outside,  he  selects  the  most  desirable  point  for  the  loca- 
tion of  the  service  entrance,  choosing  the  point,  where 
possible,  which  is  least  likely  to  be  obstructed  by  an 
accumulation  of  material  usually  found  in  cellars.  If 
sufficient  wall  space  can  be  secured  at  the  point  of  en- 
trance of  service,  the  meterboard  will  be  located  at  that 
point,  unless  a  large  amount  of  interior  wiring  is  in- 
volved. Should  this  be  the  case,  a  meter  location  is 
selected  which  will  allow  a  more  economical  installation 
by  eliminating  some  of  the  wiring. 

After  the  service  pipe  is  installed,  the  interior  wiring 
changes  are  started.  Service  wire  is  pulled  in  as  the 
first   step,   and   the  service  board   is   mounted   at   the 


point  selected.  The  best  form  of  meterboard  is  con- 
structed of  angle  iron  made  up  in  the  form  of  a  frame, 
upon  which  may  be  mounted  backboards  to  support 
meters.  If  service  and  meters  are  to  be  located  at  the 
same  point,  an  approved  watertight  service  box  is 
bolted  to  the  frame.  Service  wires  should  be  calked  in 
the   service   pipe   with   a   sealing  compound  to  exclude 


FIG.    3- 


-A    CONVENIENT    APARTMENT    HOUSE    METER 
INSTALLATION 


gases.  Service  wires  can  then  be  incased  in  a  flexible 
steel  conduit,  one  end  of  which  is  pushed  back  in  the 
service  pipe  as  far  as  the  calking.  To  the  other 
end  is  attached  a  connector,  which  is  made  up  to  a  fit- 
ting on  the  service  box,  and  wires  are  then  soldered 
into  the  service  box.  This  method  gives  a  full  armored 
protection  to  the  service,  and  is  highly  recommended 
by  the  fire  underwriters. 

The  service  box  should  be  of  a  type  which  will  be 
accepted  by  the  underwriters  as  a  switch  and  cutout. 
The  usual  type  of  box  used  is  that  which  provides  for 
extraction  of  fuses  when  the  cover  is  opened.  The  load 
side  of  the  service  box  is  equipped  with  a  fitting  sinjilar 
to  that  which  receives  the  flexible  conduit  on  the  service 
side  of  box,  and  from  this  the  wires  are  carried  to  the 
switch  cabinet  of  the  first  meter  and  then  on  through 
the  various  cabinets  until  the  end  of  the  bank  has  been 
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FIGS.    4    AND    5 — AN    OBSOLETE   TYPE   OF   METER   INSTALLATION   AND   A   SAFE    INSTALLATION    THAT   EMBODIES   GOOD   CONSTRUCTION 
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eached.  Each  meter  has  an  independent  switch  and 
utout  located  between  the  service  and  the  meter.  These 
,re  placed  in  a  steel  cabinet,  which  is  sealed  and  effectu- 
lly  protects  the  service  against  tampering.  As  most 
ompanies  use  a  three-wire  bank  form  of  distributing 
hrough  their  underground  system,  it  becomes  neces- 
ary  to  balance  the  load  on  each  service  as  far  as  prac- 
ical,  as  many  of  the  overhead  services  are  apt  to  be 
wo-wire.  It  has  been  found  that  where  an  office  or 
ther  similar  building  has  a  number  of  meters,  the  in- 
tallation  may  be  practically  balanced  by  using  all  two- 
/ire  meters  and  connecting  these  in  staggered  position 
n  a  three-wire  service.  This  does  not  apply  to  larger 
wo-wire  installations,  as  in  the  large  installations  the 
leriods  of  consumption  do  not  occur  simultaneously, 
nstallations  of  1000  watts  or  larger  should  be  changed 
o  three-wire.  This  invariably  means  a  larger  amount 
f  rewiring,  but  can  usually  be  done  by  extending  the 
hree-wire  mains  from  the  meter  to  the  center  of  dis- 
ribution  and  there  balancing  one  sub-circuit  against 
.nother. 

In  all  such  three-wire  systems  it  is  recommended  that 
he  neutral  wire  be  made  solid  from  the  manhole  or 
ransformer  to  the  point  of  distribution.  Solid  or 
lummy  fuses  should  be  installed  in  the  service  box, 
,nd  so  arranged  as  not  to  be  removed  when  cover  is 
■pened  and  other  fuses  are  extracted.  This  has  one 
listinct  advantage  in  change-over  jobs,  especially 
inhere  the  old  jobs  have  had  a  grounded  service.  Such 
ervices  are  apt  to  have  local  grounds  on  the  building, 
nd  in  changing  over  if  no  secondary  ground  was  on 
he  original  service  these  local  grounds  are  apt  to  ap- 
lear  on  the  live  leg  of  the  distributing  main  and  blow 
uses.  The  current  will  then  find  a  path  back  through 
he  load,  and  owing  to  the  resistance  of  the  ground  will 
irobably  cause  damage.  With  the  solid  neutral,  this 
difficulty  may  be  overcome  safely  by  transposing  the 
ircuit  wires  on  which  the  ground  appears.  This  places 
he  ground  on  the  same  leg  of  the  neutral,  with  no 
hance  of  a  broken  circuit,  by  means  of  which  current 
/ould  pass  back  through  a  high  resistance.  The  best 
orm  of  neutral  wires  to  install  from  street  to  service 
ox  is  stranded  bare  tinned  copper  of  no  less  capacity 
han  that  of  the  outside  wires,  and  in  no  case  should 
his  be  less  than  No.  6  B  &  S  gage. 

A  model  service  installation  for  apartment  houses 
nd  large  buildings  is  shown  in  Fig.  3.  The  service  is 
rought  in  by  way  of  iron  conduit  from  the  manhole 
nd  is  made  up  to  the  service  box  as  described  before, 
'his  installation  is  equipped  with  meter  protective  and 
esting  devices,  in  which  are  also  incorporated  con- 
umer's  fuses  and  switch  control.  This  represents  an 
ronclad  installation  in  which  there  are  no  wires  or 
urrent-carrying  parts  exposed  from  the  manhole  to 
he  first  point  of  distribution.  The  features  of  the 
esting  devices  are  that  a  meter  may  be  tested,  re- 
laced  if  necessary,  or  repaired,  without  interruption 
f  service  to  the  consumer.  Shunting  arrangements  are 
tiade  by  which  meters  may  be  entirely  isolated  from 
he  line  for  purpose  of  repairs  or  changes,  thus  elimi- 
lating  danger  to  the  operator.  It  is  also  possible  to 
liscontinue  service  for  non-payment  or  other  causes 
nd  lock  same  out  until  such  time  as  it  becomes  desir- 
able to  reinstate  service.  This  is  very  convenient  where 
here  is  a  change  of  tenants  and  it  is  desirable  to  make 
.  meter  transfer.  Fig.  4  shows  a  job  before  it  was 
hanged  over,  and  indicates  the  hazardous  condition 
f  wires  both  from  a  fire  and  theft  of  current  stand- 
point. Many  old  installations  have  reached  such  a  con- 
lition  and  should  be  rebuilt.  The  same  service  equipped 
s^ith  armor  is  shown  in  Fig.  5.  Such  installations  as 
.re  shown  in  Fig.  5  can  be  made  for  less  than  $2.50 
ler  meter,  which  includes  complete  outfit  installed. 


CONSTRUCTION  OF  A  SIMPLE 

ILLUMINATION  TESTER 

The  Operating  Principles  of  a  Portable  Instrument 

by  Which  the  Illumination  of  a  Complete 

Field  May  Be  Quickly  Surveyed 

BY   CLAYTON    H.    SHARP 
Technical  Director,  Electrical  Testing  I^aboratories,  New  York  City 

There  has  been  for  some  time  a  manifest  demand  for 
an  illumination  measuring  instrument  of  a  different 
type  from  the  relatively  highly  developed  portable  pho- 
tometers which  are  in  common  use.  It  has  been  clear 
that  in  many  cases  an  illuminating  engineer  would  find 
more  use  for  a  large  mass  of  relatively  inexact  (but 
not  incorrect)  data,  representing  a  comprehensive  sur- 
vey of  a  field  than  for  a  smaller  amount  of  very  exact 
information  of  restricted  scope.  The  non-technical  man, 
too,  must  sometimes  deal  with  matters  of  illumination, 
and  to  him  an  instrument  which  is  stripped  of  all  com- 
plications and  which  requires  no  manipulation  of  mov- 
ing parts  to  yield  the  required  result  will  always  be 
most  useful.  Such  an  instrument  should  be  portable 
and  should  be  capable  of  being  read  with  a  reasonable 
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FIG.    1 — CONSTRUCTION    OF    THE    PHOTOMETRIC    BOX 

degree  of  accuracy  by  an  inexperienced  person,  prefer- 
ably by  more  than  one  person  at  a  time.  In  the  regular 
illumination  photometers,  the  requirement  of  accuracy 
has  been  given  preference  over  other  requirements.  In 
the  instrument  suggested,  portability  and  simplicity, 
both  in  construction  and  in  use,  should  stand  first. 

The  writer  has  been  working  in  a  leisurely  fashion 
on  an  instrument  of  this  kind  for  a  considerable  time, 
and  has  produced  an  instrument  which  seems  to  fulfill 
the  requirements  to  a  satisfactory  degree.  The  instru- 
ment involves  what  is  believed  to  be  a  new  principle 


FIG.  2 — A  PORTABLE  ILLUMINATOR  THAT  HAS  NO  MOVING  PARTS 
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FIG.   3 — METHOD  OF   USING  THE  COM- 
PLETE   INSTRUMENT    AS    A    UNIT 


in  photometry  which  may  be  described  in  what  follows. 

In  the  ordinary  photometer,  the  comparison  lamp 
produces  in  space  a  field  of  flux  density  which  varies 
inversely  as  the  square  of  the  distance  from  the  lamp. 
A  photometric  device  su^ch  as  the  Bunsen  spot  or  Lum- 
mer-Brodhun  photometer  head  is  moved  longitudinally 
through  this  field  until  a  point  is  found  where  the  flux 
density  of  this  field 
is  equal  to  the  flux 
density  of  the  light 
to  be  measured, 
which  impinges  on 
the  other  side  of  the 
photometric  device. 
In  the  present  in- 
strument the  field  of 
variable  brightness 
produced  by  the 
comparison  lamp,  in- 
stead  of  being 
formed  in  the  air 
where  it  is  invisible, 
is  formed  on  a  sheet 
of  diffusing  mate- 
rial, which  thereby 
is  given  a  continu- 
o  u  s  1  y  variable 
brightness.  By  a 
suitable  arrange- 
m  e  n  t,  the  light 
which  is  to  be  meas- 
ured falls  on  a  dif- 
fusing sheet  in  juxtaposition  to  this  field,  so  that  the 
point  can  be  readily  seen  where  the  brightness  of  the 
one  field  equals  that  of  the  other. 

An  apparatus  in  which  this  simple  and  important 
principle  is  applied  in  an  illuminometer*  having  no  mov- 
ing parts  is  shown  in  plan  and  elevation  in  Fig.  2. 
This  diagram  shows  a  rectangular  box,  B,  approxi- 
mately 1  in.  in  cross-section  by  8  in.  long,  containing  at 
one  end  a  small  tungsten  filament  lamp,  L,  behind  an 
opal  glass  screen.  The  top  of  the  box  over  the  rest  of 
its  length  is  made  up  of  a  sheet  of  clear  glass  to  which 
is  pasted  an  arrangement  of  papers,  P,  which  consti- 
tutes what  may  be  described  as  a  continuous  photometer 
disk  of  the  Leeson  type,  extending  from  one  end  of  the 
glass  to  the  other.  The  interior  of  the  box  is  painted 
white,  except  for  the  far  distant  end,  which  is  black. 
The  photometric  element,  P,  consists  of  a  sheet  of  fairly 
heavy  paper  with  a  slit  cut  out  of  it  havi-ng  saw-tooth 
edges.  Over  the  entire  arrangement  is  then  pasted  a 
sheet  of  thinner  translucent  paper  having  a  mat  upper 
surface.  When  the  lamp  is  lighted,  the  end  of  the  slit 
nearest  the  opal  glass  is  seen  to  be  very  bright,  and 
this  brightness  fades  away  gradually  toward  the  other 
end  of  the  slit.  When  an  exterior  illumination  falls  on 
this  photometric  device,  the  outer  portions  are  illumi- 
nated almost  wholly  by  this  exterior  illumination,  while 
the  slit  is  illuminated  chiefly  by  the  light  from  the 
inside  of  the  box.  At  the  point  where  the  brightness 
of  the  exterior  portion  is  the  same  as  the  brightness  of 
the  slit,  the  saw-teeth  fade  away  and  are  hard  to  dis- 
tinguish. This  point  can  be  recognized  without  diffi- 
culty, provided  the  papers  are  properly  selected  for  the 
purpose  and  indicate  the  photometric  value  on  the 
scale,  S.  The  error  of  reading  may  be  given  as  roughly 
of  the  order  of  dz5  per  cent.  A  calibration  is  carried 
out  by  using  a  '''standard  lamp  and  marking  at  different 


•Since  the  completion  of  the  in.strument  which  is  described,  an 
article  has  appeared  in  the  A'inerican  Gas  Light  Journal  by  Mr.  R. 
K.  Pierce,  describing  an  instrument  bearing  a  marked  similarity  in 
a  nuinSer  of  particulars.  The  writer  desires  to  state  explicitly 
that  he  knew  nothing  of  Mr.  Pierce's  work  previous  to  its  publi- 
cation and  that  every  feature  described  above  is  the  result  of  an 
entirely  independent  development. 


known  illuminations  the  points  of  photometric  balance, 
whereby  a  scale  may  be  drawn.  The  incandescent  lamp 
must  be  well  seasoned  and  must  be  held  at  a  constant 
voltage  or  constant  current,  by  means  of  an  instrument 
suitable  for  that  purpose.  Inasmuch  as  1  per  cent 
change  in  current  causes  approximately  10  per  cent 
change  in  the  candle-power  of  the  lamp,  a  really  good 
instrument  is  required. 

The  arrangement  is  similar  to  one  with  which  the 
writer  experimented  in  the  determination  of  the  degrees 
of  light  in  light  shafts. f  In  that  investigation  it  waa' 
shown  that  the  light  down  the  shaft  decreased  propor- 
tionally to  the  distance  with  an  exponent  between  two 
and  three.  Inasmuch  as  the  illumination  falls  off  as 
a  higher  power  than  the  square,  the  range  of  the  scale 
with  a  given  length  of  box  is  greater  than  would  be 
the  case  if  the  apparatus  followed  the  inverse  square 
law.  The  range  may  be  extended  to  lower  illuminations 
by  the  simple  device  of  putting  a  diaphragm  in  front  of 
the  opal  glass.  For  higher  illuminations  the  pho- 
tometric disk  may  be  made  of  a  gray  paper.  For  meas- 
urements of  light  involving  color  differences,  two  ex- 
pedients are  possible:  first,  a  suitable  light  filter  may 
be  placed  in  front  of  the  opal  glass,  and,  second,  a  pho- 
tometric device  may  be  made  of  suitably  colored  paper 
so  that  a  color  match  is  obtained  in  measuring  any 
quality  of  light. 

The  completed  apparatus  has  in  its  experimental  form 
been  made  up  as  shown  in  Figs.  1  and  3.  In  these  fig- 
ures the  photometric  box  is  seen  mounted  on  a  larger 
box  which  contains  a  single  dry  cell  serving  as  the 
source  of  current.  The  box  also  carries  a  small  pre- 
cision voltmeter  and  a  rheostat.  The  photometric  box  is 
so  arranged  that  it  can  be  removed  from  the  rest  of  the 
apparatus  as  shown  in  Fig.  4,  the  cord  with  which  it  is 
connected  being  stowed  away  in  the  larger  box  when 
the  two  are  used  as  a  unit.  Photometric  readings  are 
taken  in  a  direction  at  right  angles  to  the  axis  of  the 
box.  The  exact  angle  to  the  vertical  seems  to  be  of 
relatively  little  importance.  Two  observers  can  easily 
take   simultaneous   readings   for  comparison. 

By  slight  structural  changes  the  instrument  may  be 
adapted  to  the  measurement  of  the  brightness  of  sur- 
face as  distinguished  from  the  illumination  which  falls 
on  them.     It  is  believed  that  a  device  of  this  sort  has 


FIG.  4- 


-METHOD  OF   USING  PHOTOMETRIC  BOX  WHEN   DETACHED 
FROM    INSTRUMENT 


a  legitimate  and  important  place  in  illuminating  engi- 
neering. It  should  serve  a  function  similar  to  that  of 
the  small  camera  in  the  photographic  field. 


tSharp,    "Illumination    of   Light    Shafts,"    I.    E.    S.    Transactions, 
Htl4,  page  .'9S. 
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'ield  Testing  of  Insulators  and  Effect  of  Transients 

ethods  of  Using  the  Telephone  for  Detecting  Defective  Insulators  on  High-Tension  Trans- 
mission Lines  and  Analysis  of  Insulator  Failures  Under  Transient  Voltages 
Discussed  at  Seattle  A.  I.  E.  E.  Convention 


rWO  specially  interesting  papers  were  presented  at 
the  Seattle  convention  of  the  American  Institute 
of  Electrical  Engineers  last  week.  One  was  pre- 
red  by  B.  G.  Flaherty  on  using  telephone  receivers 
•  locating  defective  insulators,  and  the  other  by  W. 
Peaslee  on  the  effect  of  transients  on  failure  of  in- 
ators.  The  system  described  by  Mr.  Flaherty  is  a 
/elopment  of  the  method  mentioned  by  M.  T.  Craw- 
•d  in  the  August,  1914,  proceedings  of  the  A.I.E.E. 
e  apparatus  consists  of  a  double  head-set  receiver, 
ich  may  be  connected  to  shunt  a  portion  of  the  leak- 
e  current  from  insulators  mounted  on  wood  poles  or 
study  the  electrostatic  field  in  the  neighborhood  of 
;ulators  supported  on  steel  structures.  When  used  on 
oden  poles,  one  terminal  of  the  receiver  is  connected 
means  of  a  flexible  cord  with  the  lineman's  spurs, 
s  serving  as  the  ground  terminal.  The  other  lead 
the  receiver  is  joined  by  means  of  double  connectors 
th  a  large  stiff  wire  run  through  a  bamboo  stick  and 
irpened  to  a  point  on  the  end.  In  using  this  appa- 
;us,  the  pointed  conductor  with  a  bamboo  handle  is 
ick  into  the  pole  several  feet  above  the  point  where 
I  spurs  make  contact,  thus  shunting  a  portion  of  the 
rrent  flowing  in  the  pole.  To  single  out  the  defective 
mlator  after  leakage  has  been  noticed  on  the  pole,  the 
inted  conductor  is  pressed  against  the  insulator  pin 
on  the  crossarm  in  the  vicinity  of  the  pin. 
For  use  on  steel  towers,  using  pin-type  or  suspension- 
3e  insulators,  the  equipment  is  slightly  modified  to 
ovide  additional  protection  to  the  observer.  The  upper 
'minal  is  extended  to  a  miniature  wireless  antennae, 
her  in  the  form  of  radial  spokes  of  a  wheel  or  a  cir- 
[ar  plate,  and  is  used  to  explore  the  electrostatic  field 
the  neighborhood  of  the  insulator  instead  of  meas- 
ing  the  actual  current  flowing  over  and  through  the 
mlator.  Almost  any  telephone  receiver  is  suitable  for 
e  with  the  wooden  pole  equipment,  so  that  the  re- 
ivers in  the  portable  test  set  carried  by  the  lineman 
locate  the  worst  cases  of  defect  may  be  employed.  In 
iking  the  electrostatic  investigations,  however,  a 
ghtly  higher  resistance  receiver  is  necessary,  and  it 
advisable  to  connect  them  in  series.  To  protect  the 
erator  from  accidental  contact  with  the  high-tension 
res,  the  aerial  is  covered  with  an  inverted  basket  of 
)oden  strips  in  such  a  manner  as  to  insure  a  clearance 
four  times  the  needle-gap  spark  value  for  line  voltage 
ground. 

Four  degrees  of  defectiveness  or  leakage  are  consid- 
ed  ample  for  weeding  out  the  unserviceable  insulators, 
ro  meaning  that  no  leakage  is  observed,  and  1,  2  and 
indicating  increasing  degrees  of  leakage.  The  range 
sound  from  a  perfect  insulator  to  the  dangerously 
fective  one  is  considerable. 

How  Different  Defects  Are  Detected 

Over  a  perfectly  good  insulator  the  leakage  current 
audible  in  the  telephone  receiver  as  a  clear  musical 
ne  of  the  same  pitch  as  the  line  frequency.  If,  bow- 
er, there  is  any  defect,  such  as  a  crack,  or  a  punc- 
red  petticoat,  the  leakage  path  is  shortened,  the  ca- 
city  changed,  and  the  volume  of  the  sound  increased 
nsiderably.  If  the  defect  is  at  all  serious,  a  brush 
scharge  effect  becomes  audible  in  the  receiver  as  a 
ratching  sound  characteristic  of  such  phenomena. 


Weather  conditions  have  considerable  influence  on  the 
testing.  For  example,  rainy  or  foggy  weather  increases 
the  leakage  over  the  insulator,  especially  if  there  is  a 
deposit  on  them,  to  such  an  extent  that  many  good 
insulators  may  be  condemned.  Furthermore,  the  sound 
of  rain  falling  may  often  drown  out  the  vibrations  of 
the  receiver.  The  ideal  time  to  use  this  equipment  is 
when  the  sky  is  clear  and  the  ground  slightly  moist. 

The  ability  of  this  apparatus  to  indicate  different 
degrees  of  defectiveness  was  tested  by  the  Puget  Sound 
Traction,  Light  &  Power  Company  by  removing  from 
poles  insulators  which  had  given  different  degrees  of 


METHOD   OF    USING    HEAD-SET   TELEPHONE  TO   TEST    INSULATORS 

leakage  according  to  the  receivers,  and  subjecting  them 
to  high  voltage  until  they  broke  down.  The  insulators 
which  indicated  the  No.  3  test  broke  down  at  63,500 
volts ;  those  indicating  a  No.  2  test  at  84,500  volts,  and 
those  indicating  No.  1  test  did  not  break  down,  but 
showed  distress  at  the  full  voltage  obtainable  (87,500 
volts).  While  this  was  not  regarded  as  a  rigid  check, 
this  test  was  considered  a  practical  demonstration  of 
the  utility  of  the  telephone  receiver  for  locating  defec- 
tive insulators.  Later  more  extensive  experiments  were 
made  by  testing  the  insulators  with  receivers  and  then 
subjecting  them  to  breakdown  tests. 

While  the  effect  of  weeding  out  the  defective  insula- 
tors has  not  been  exhaustively  analyzed,  the  results  have 
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shown  that  only  two  cases  of  destructive  insulator 
breakdown  have  occurred,  whereas  prior  to  the  tests 
any  ijround  on  the  system,  arcing  or  otherwise,  resulted 
in  numerous  insulator  failures,  burning  off  poles  and 
crossarms  and  the  like.  The  information  obtained  in 
making  the  tests  has  been  recorded  in  such  a  manner 
that  it  may  be  used  eventually  in  studying  the  deprecia- 
tion of  the  insulators. 

ExPENSK  OK  Making  Tests  and  Effectiveness 
Thereof 

According  to  records  which  were  kept  during  the  test- 
ing and  replacing  of  the  insulators,  the  expenses  were 
as  follows: 

KXPENSE  OF  TESTING  AND  REPLACING  INSULATORS 


Two  men  testing,  five  days  time  at  $7.90 $39.50 

Number    of    poles r)5K 

Cost    per    pole 7.1  centH 

Number   of    insulators    tested l,71fi 

Cost    per    insulator 2.3  cents 

Total     number     replaced XTi 

Total    cost   locating   and    replacing $96.3;" 

Cost    each    $1.1 :! 

As  the  insulation  is  improved,  of  course  the  costs  per 
pole  decreases. 

Limitations  to  Effectiveness  of  Telephone  Test 

In  discussing  Mr.  Flaherty's  paper  Dr.  E.  E.  F. 
Creighton,  who  has  made  an  experimental  and  theoret- 
ical study  to  determine  the  limitations  to  the  successful 
use  of  telephone  for  testing  insulators,  outlined  his 
tests  and  gave  observations  obtained  therefrom.  Dr. 
Creighton's  conclusions  are  as  follows:  (1)  The  method 
apparently  cannot  give  good  results  for  porous  insula- 
tors with  either  air  or  water  in  the  pores,  although  such 
porcelain  is  defective.  (2)  Insulators  with  three  out 
of  four  petticoats  defective  show  up  with  great  in- 
tensity. Insulators  with  two  out  of  four  petticoats 
defective  may  be  distinguished  apparently  in  many 
cases  provided  series  resistance  is  eliminated  by  making 
the  telephone  connection  near  the  insulator  pin.  (3) 
Considerable  difficulty,  will  usually  be  encountered  in 
using  this  method  on  a  metal  tower  with  grounded  pins. 
Under  such  conditions  a  low-resistance  telephone  re- 
ceiver will  be  desirable,  and  possibly  a  ground  con- 
nection separate  from  the  tower  legs.  (4)  Difficulties 
may  be  experienced  in  making  tests  on  high-tension 
transmission  lines  when  the  eleventh,  thirteenth,  seven- 
teenth and  nineteenth  harmonics  are  present  (caused 
by  twelve  teeth  per  pair  poles),  because  they  give  a 
different  timber  to  the  sound  heard  in  the  receiver.  (5) 
The  roughness  of  the  porcelain  surface,  such  as  might 
be  caused  by  air  bubbles  when  the  cement  was  set,  might 
cause  local  brush  discharge  indistinguishable  from  the 
noise  produced  by  a  defective  insulator.  (6)  Despite 
the  possible  inaccuracies  sighted,  the  telephone  method 
of  detecting  faulty  insulators  is  an  inexpensive  and 
simple  method  of  locating  defective  pin-type  insulators 
which  are  in  an  advanced  stage  of  deterioration. 

From  tests  made  it  may  be  concluded  that  any  spark 
in  an  insulator  with  a  resistance  of  a  wooden  pole  in 
series  will  cause  a  peculiar  noise  in  a  telephone  receiver, 
the  nature  of  the  sound  depending  on  the  spark  in  the 
insulator.  If  a  single  skirt  of  a  pin-type  insulator  is 
cracked,  and  the  charging  current  is  sparking  into  this 
crack,  the  sound  will  be  distinctly  heard  on  the  tele- 
phone and  it  will  have  a  note  that  can  be  distinguished 
from  both  the  musical  note  and 'the  evenly  distributed 
brush  discharge.  The  telephone  receiver  is  fitted  to 
detect  this  kind  of  fault  provided  the  voltage  is  such  as 
to  cause  a  spark.  Cracked  porcelain  may  be  so  full  of 
moisture,  however,  as  to  prevent  a  spark. . 

In  making  these  tests  the  following  equipment  was 


employed.  A  sine-wave  alternator  with  a  smooth  core, 
a  50-kv.  step-up  transformer,  a  small  sphere  gap  (2.5 
cm.  in  diameter)  a  water  resistance  tube  having  a 
resistance  of  60  megohms,  and  telephone  receivers  with 
5  ohms  and  70  ohms  resistance  respectively. 

Effect  of  Transient  Voltages  on  Insulators 

The  paper  by  Mr.  Peaslee  presented  the  results  of 
recent  investigations  on  the  failures  of  insulators  under 
impact  and  combined  impact  and  normal  frequency  volt 
ages.  Microphotographs  of  resulting  failures  wen 
included  and  precautions  suggested  for  the  manufactun 
and  use  of  high-voltage  insulators. 

From  what  is  known  of  the  action  of  high  voltages  ol, 
normal  and  high  frequency  waves  and  observations 
made  from  impact  tests  on  insulators  subjected  to  con 
centrated  flux,  it  is  apparent  that  the  followinj 
points  should  be  observed  in  designing  high-tensioi 
insulators:  (1)  The  actual  puncture  voltage  of  the  insu 
lator  divided  by  the  safety  factor  desired  must  be  abovi 
the  sum  of  the  normal  frequency  maximum  voltage  tha 
will  be  encountered  in  operation  and  the  maximun 
transient  or  sustained  high-frequency  voltage  that  ma; 
be  impressed  on  the  line;  (2)  points  or  zones  of  ex 
cessive  flux  concentration  must  be  avoided;  (3)  th 
porcelain  must  be  free  from  air  bubbles  and  defects 
(4)  the  puncture  voltage  should  be  as  many  times  the  dr; 
flash-over  voltage  as  the  desired  safety  factor,  since  th 
time  lag  in  the  breakdown  of  air  may  subject  the  in 
sulator  to  much  more  than  flash-over  voltage,  especiall; 
if  the  transient  has  a  steep  wave  front;  (5)  to  avoi( 
placing  dielectrics  having  different  constants  in  series 
the  surface  of  the  insulator  should  follow,  so  far  a 
possible,  the  lines  of  force  of  the  dielectric  field;  (6 
caps  and  metal  parts  should  be  smooth  and  of  larg 
radii  to  make  the  corona-forming  voltage  as  high  a 
possible;  and  finally,  (7)  the  insulator  should  be  de 
signed  so  that  the  lines  or  zones  of  mechanical  stres 
are  removed  from  those  of  electrical  stress,  or  else  shouL 
be  at  right  angles  to  them. 

In  commenting  upon  Mr.  Peaslee's  paper,  Dr.  Creigh 
ton  expressed  the  belief  that  investigators  of  insulate 
failures  should  enter  the  field  of  ceramics,  since  elec 
trical  testing  alone  will  give  comparatively  little  data  o 
value.  He  also  expressed  himself  in  agreement  with  mos 
of  the  author's  conclusions.  In  testing  insulators  wit 
the  fan-shape  discharge  (the  type  investigated  by  Mi 
Peaslee),  Dr.  Creighton  has  come  to  the  conclusion  tha 
the  inner  skirt  was  cracked  either  before  the  test  or  b 
the  test,  and  that  the  discharges  leaving  permaner 
traces  of  their  paths  on  the  broken  surface  of  the  inne 
porcelain  are  due  to  the  currents  which  pass  throug 
the  inner  skirt  and  charge  up  the  condenser  formed  b 
the  outer  skirt.  If  both  skirts  are  punctured,  30  k^ 
would  surely  maintain  an  arc  through  the  tiniest  poss: 
ble  puncture  hole.  Lowering  of  the  resistance  of  th 
path  instead  of  sealing  up  of  the  path  was  suggested  a 
the  cause  of  the  fan-shape  discharge.  Assuming  tha 
there  is  a  crack  existing  initially,  the  first  disruptiv 
discharge  will  pass  through  the  air  in  the  crack  froi 
one  surface  of  the  porcelain  to  the  other,  and  repeate 
discharges  in  this  path  will  heat  the  porcelain  to 
temperature  of  partial  conduction. 

When  an  insulator  punctures  it  is  usually  due  to  som 
unmistakable  defect.  For  example,  a  definite  air  bubbl 
or  lamination  due  to  defective  pugging  is  most  fr< 
quently  the  cause.  Or  it  may  be  due  to  a  fold  in  th 
porcelain  while  it  is  being  jiggered.  Again,  excesslAi 
pressure  due  to  tools  squeezing  out  the  moisture  aroun 
.sharp  corners  which  subsequently  may  cause  a  parti; 
fault  in  drying  or  prevent  the  insulator  vitrifying  lat( 
in  the  kiln.  Furthermore,  if  the  kiln  is  underfired  th 
product  will  be  porous. 
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STATION   AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


AKING  CABLE  JOINTS  WITH 

FORMED  INSULATION 

»w  the  United  Electric  Light  &  Power  Company 
of  New  York  City  Makes  Cable  Joints  Without 
Using  Hand- Wrapped  Insulation 

Po  minimize  the  chance  of  cable  joints  failing  and 
errupting  its  service,  the  United  Light  &  Power  Com- 
ly,  New  York  City,  is  employing  interlocking  mica 
•titions  between  and  around  its  joints  and  filling  the 
Bves  with  a  special  compound.  The  insulation  parti- 
ns  known  as  Conducell  and  the  compound  called  Con- 
ene  were  fully  described  on  page  558  of  the  March 
1916,  issue  of  the  Electrical  World.  Illustrations 
)wn  herewith  indicate  a  few  steps  in  the  process  of 
king  a  joint  with  these  materials, 
rhe  partitions  eliminate  the  necessity  of  wrapping 
:  joints,  as  usually  done,  thereby  minimizing  the  time 
exposure  of  the  cable  ends  to  humid  air,  obviating 
:  bending  of  the  conductors  which  have  been  soldered 
permit  soldering  others  (since  all  conductors  can  be 
lered  at  the  same  time),  and  eliminating  the  varia- 
ns  and  uncertainties  in  construction  so  often  attend- 
•  hand-wrapped  joints.  About  400  Conducell  joints 
3d  with  Condulene  have  been  made  by  the  United 
apany  to  date,  some  of  which  have  been  in  service  as 
g  as  one  year.  The  average  length  of  time  which 
y  have  been  in  use  is  six  months.  They  have  been 
ployed  on  cables  for  2500,  6600,  7500,  15,000  and 
000  volt  circuits. 

Vhile  several  years  of  service  will  be  required  to 
3rd  a  fair  comparison  with  hand-wrapped  joints,  it 
y  be  pointed  out  that  not  one  of  those  which  has  been 
tailed  has  broken  down,  where  hand-wrapped  types 
^e  failed  repeatedly  on  high  voltages.  Furthermore, 
joints  can  be  made  more  rapidly  than  hand-wrapped 
its.     On  a  special  test,  one  was  made  in  one  and  a 


FIG.  1 — CABLE  CONDUCTORS  JOINED  BY  COPPER  SLEE^VES 

f  hours.  Under  working  conditions  such  as  obtain 
manholes  where  the  splicers  may  be  cramped  for 
ce  or  hampered  by  heat  and  foul  gases,  three  joints 
I  be  made  in  a  day  of  eight  hours.  With  hand- 
apped  joints,  on  the  other  hand,  it  is  hardly  possible 
splicers  to  make  more  than  two  joints  in  the  same 
■iod  of  time.  Except  for  the  interlocking  partitions 
i  special  compound   used,   nothing   besides   what   is 


FIG.    2 — JOINT    WITH    COMPOUND    PRESSURE    CUP    APPLIED 

needed  for  ordinary  joint  making  is  required  except 
porcelain  conductor  spacers.  The  sleeves  may,  but  do 
not  necessarily  have  to  be,  fitted  with  tapped  bosses  for 
nipple  connections  to  compound  pressure  cups,  overflow 
cocks,  vacuum  pumps,  etc.  About  1  gal.  of  Condulene 
is  required  for  filling  4-in.  by  18-in.  sleeves  and  1.5 
gal.  for  5-in.  by  20-in.  sleeves.  A  gallon  of  the  com- 
pound weighs  about  7.5  lb. 

The  joint  shown  herewith  in  different  steps  of  forma- 
tion is  in  a  7500-volt  350,000  circ.  mil.  sector  cable 
between  the  company's  201st  Street  generating  station 
and  a  substation.  Before  the  actual  joining  operations 
were  started  the  cable  ends  were  bent  in  a  long  sweep 
from  the  duct  entrances  to  the  cable  racks  so  subse- 


FIG.   3 — INTERLOCKING   MICA   INSULATION   IN   PLACE 

quent  expansion  and  contraction  of  the  cable  would  not 
bruise  the  sheath  at  the  duct  edge.  Following  this  the 
cable  ends  were  sawed  so  they  would  just  meet.  The 
sheath  6.5  in.  back  from  each  end  was  scraped  to  fur- 
nish a  good  sweating  surface  for  the  sleeve  and  the  lead 
stripped  off  with  a  knife  and  mallet  for  6.5  in.  back 
from  each  end.  The  belt  insulation  in  turn  was  re- 
moved by  means  of  special  pliers  with  cutting  edges, 
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leaving  5.75  in.  protruding  from  under  the  lead  sheath. 
Ihe  conductors  were  then  twisted  into  line  by  a  jibbet, 
which  is  a  wood  clamp  with  long  handles  and  jaws 
recessed  to  receive  three  e(iui-spaced  conductors.  Porce- 
lain separators  were  next  placed  in  the  crotches  of  the 
conductors  and  a  tool  looking  like  a  socket  wrench  but 
made  of  liber  used  to  bend  the  conductors  into  line. 
After  cutting  and  removing  the  insulation  for  ly^  in. 
back  from  the  end  of  each  conductor  the  copper  surfaces 
were  cleaned  and  rubbed  with  sperm,  and  copper  sleeves 
fitted  over  the  abutting  conductors.  Before  sweating 
them  thereto,  strings  were  tied  tightly  around  each 
conductor's  insulation  2  in.  from  the  end,  so  that  the 
paper  spiral  would  not  unwrap  when  the  impregnating 
compound  melted.  The  uppermost  sleeve  was  sweated 
first  and  sharp  solder  points  which  might  cause  ex- 
cessive static  strains  removed  while  molten  by  wiping 
with  a  long  strip  of  tape.  The  other  sleeves  were  at- 
tended to  in  like  manner.  Solder  which  dripped  from 
the  sleeves  was  caught  in  a  ladle.  As  the  heat  attend- 
ing sweating  has  a  tendency  to  char  the  paper  insula- 
tion, the  latter  is  tapered  after  this  operation  is  per- 
formed on  each  side  of  the  sleeves.  This  has  the  fur- 
ther advantage  of  increasing  the  leakage  path  from 
each  conductor  to  the  outside  layer  of  insulation. 

Following  this,  the  conductor  separators  were  placed 
just  far  enough  apart  and  in  the  proper  relative  posi- 
tion so  the  interlocking  partitions  could  be  inserted 
between  conductors  and  would  be  held  in  place.  Over 
these  was  then  slipped  a  cylindrical  mica  tube  which 
had  been  placed  over  the  cable  at  one  side  of  the  joint 
before  joining  was  started.  Over  this  in  turn  was 
slipped  a  lead  sleeve,  which  had  also  been  previously 
hanging  on  the  cable  at  one  side  of  the  joint.  After 
the  ends  had  been  belled  and  sweated  to  the  cable 
sheath,  a  grease  pressure  cup  was  screwed  into  one  tap 
provided  in  the  sleeve  and  an  overflow  nipple  into  tap 
at  the  opposite  end.  Compound  was  poured  into  the 
pressure  cup  at  270  deg.  Fahr.,  the  process  being 
stopped  occasionally  to  allow  air  bubbles  to  rise  and 
escape  through  the  sleeve  taps.  When  compound  began 
to  escape  at  the  overflow  tap,  the  latter  was  closed  and 
the  pressure  cup  filled  and  the  cap  screwed  on. 

So  far  it  has  not  been  noticed  that  much  compound 
is  absorbed  by  the  cable  ends  on  each  side  of  the  joint, 
but  the  pressure  cups  are  still  being  applied  to  fill  up 
possible  air  voids.  In  some  cases  the  higher  voltage 
joints  are  made  under  a  vacuum,  a  pump  being  con- 
nected to  the  taps  to  exhaust  the  air,  after  which  the 
sleeve  is  filled  with  compound  and  the  pressure  cup 
applied  as  mentioned  previously.  Most-  of  the  joints 
are  being  made  under  atmospheric  pressure,  however. 


An  Oil  Testing  Machine  Which  Gives  True 

Insulation  Comparison  of  Oils 

In  testing  oils  for  dielectric  strength  the  breakdown 
voltage  depends  upon  the  rate  at  which  the  voltage  is 
increased.  That  is,  a  given  oil  will  withstand  a  much 
higher  instantaneous  voltage  than  it  will  a  sustained 
tension.  The  familiar  curve  of  oil  insulation  strength 
plotted  between  time  as  abscissae  and  breakdown  volt- 
ages as  ordinates,  slopes  downward  (but  concaves  up- 
ward), rapidly  from  very  high  instantaneous  voltage 
values  to  much  lower  values  for  sustained  pressures. 
Hence  the  true  comparative  dielectric  values  of  various 
oils  can  be  obtained  only  when*  each  sample  is  sub- 
jected to  voltage  pressure  increased  at  the  same  rate, 
and  this  involves  a  test  method  which  will  eliminate  the 
human  element  in  making  the  test.  Such  an  oil-testing 
machine  has  been  devised  by  Montford  Morrison,  chief 
engineer  of  the  Scheidel-Western  X-Ray  Company     of 


Chicago,  for  testing  the  oils  used  in  the  many  highl 
tension  transformers  made  by  that  company.  It  is  de 
signed  to  raise  the  voltage  at  a  definite  rate  of  5  kv.  o: 
of  10  kv.  per  second  and  independently  of  the  operator, 
so  that  all  tests  made  on  the  outfit  are  exactly  the  sann 
and  hence  the  difference  due  to  the  time  element  in  thi 
breakdown  test  is  eliminated. 

To  permit  of  reading  the  breakdown  secondary  volt 
age  from  the  primary  side  by  ratio  of  turns  with  i 
high  degree  of  accuracy  a  motor-generator  set  whicl 
delivers  a  pure  sine  wave  current  is  used,  the  moto> 
being  simply  a  small  squirrel-cage  type.  The  error' 
which  might  arise  from  this  method  of  reading  due  t 
slight  wave  distortions  were  eliminated  by  the  metho*,' 
of  calibrating  the  voltmeter.  This  was  done  by  readint 
the  crest  secondary  voltage  directly  by  sphere  gaps  o 
other  reliable  crest  voltmeter  and  calibrating  the  pri, 
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OIL-TESTING   OUTFIT   DESIGNED   TO   RAISE   TEST   VOLTAGE  AT 
DEFINITE  RATE  INDEPENDENTLY  OF  OPERATOR 

mary  voltmeter  to  read  the  corresponding  effectiv 
value  of  a  sine  wave  having  that  maximum.  The  volt 
age  impressed  on  the  oil  sample  is  governed  by  J; 
compression-type  rheostat  placed  in  the  field  circuit  o 
the  generator  so  as  not  to  introduce  wave  distortior 
and  is  changed  at  a  definite  rate  by  a  small  synchronou 
motor  direct-connected  through  a  magnetic  clutch  to  th 
screw  compressing  the  carbon.  The  clutch  is  providei 
to  protect  the  resistance  tube  from  damage  when  th 
screw  revolves  to  the  end  of  the  compression  range. 

The  100,000-volt  transformer  used  was  manufac 
tured  by  the  Scheidel-Western  company,  but  only  50,00' 
volts  are  used  in  making  tests.  It  is  specially  insu, 
lated  for  high  frequencies  due  to  breakdown  surges 
and  has  twenty-four  coils  separated  by  oil  channel 
between  each  to  give  it  a  means  of  rapidly  dissipatin; 
heat  in  order  that  it  may  run  on  short-circuit  for  ; 
few  seconds  without  damage.  As  further  protection  : 
circuit-breaker  on  the  panel-board  is  set  just  a  littl 
above  the  exciting  current  of  the  transformer  to  tri] 
out  the  circuit  upon  the  instant  of  breakdown,  and  :' 
low  resistance  across  the  primary  terminals  takes  u] 
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the  surge  of  current  at  the  time  the  circuit  is  broken. 
A  standard  General  Electric  Company  gap  for  oil  test- 
ing is  mounted  on  the  top  of  the  transformer,  but  any 
type  of  gap  may  be  used.  In  making  a  test,  the 
switches  on  the  board  are  so  arranged  that  the  operator 
closes  them  in  order  across  the  board  and  the  test  is 
completed  entirely  automatically,  except  for  observing 
the  breakdown  voltage. 


Intake  Well  Which  Automatically  Separates 

Sediment  at  Dubuque,  Iowa,  Plant 

At  the  steam  plant  of  the  Union  Electric  Company 
of  Dubuque,  Iowa,  which  is  situated  on  the  banks  of  the 
Mississippi  River,  considerable  trouble  has  been  ex- 
perienced on  account  of  the  muddy  water,  and  also  in 
obtaining  sufficient  quantities  of  water  from  the  river 
at  low-water  periods.  To  overcome  these  conditions,  a 
novel  type  of  intake  well  has  been  installed  as  designed 
by  H.  E.  Williams  of  the  Illinois  Bridge  Company  of 
Chicago.  It  is  constructed  of  reinforced  concrete,  and 
built  in  such  a  form  that  when  the  water  entering  the 
well  in  the  narrow  forebay  with  a  velocity  of  about  6  ft. 


FIG.    1 — LAYOUT  AND  DIMENSIONS  OP   INTAKE  WELL 

per  second  it  strikes  the  circular  portion  at  the  rim  and 
causes  a  continuous  whirlpool  action  that  gives  the 
sediment  a  chance  to  settle. 

As  shewn  in  the  accompanying  illustrations,  the  bot- 
tom of  the  well  is  conical,  so  that  as  the  sediment  is 
precipitated  it  is  gradually  worked  into  the  sump  at 
the  center,  and  is  then  removed  by  an  ejector  pump  and 
discharged  downstream.  This  sump  may  be  cleaned  as 
frequently  as  desired,  the  operator  simply  turning  on 
the  pump  from  inside  the  powerhouse  and  allowing  it 
to  run  until  the  discharge,  which  can  be  seen  from  a 
window  in  the  powerhouse,  appears  clear.  By  this 
means  the  well  is  cleaned  without  any  interference  or 
delay  in  its  .continuous  operation. 

In  entering  the  forebay  the  water  from  the  river 
passes  through  the  sluiceway  and  screen  chamber,  where 


the  grates  and  screens  remove  all  floating  debris.  All 
of  these  grates  and  screens  can  be  hoisted  out  of  the 
forebay  and  cleaned  when  necessary,  and  the  full  flow 
of  water  continued  without  interruption  through  the 
screen  chamber.  A  gate  valve  is  inserted  as  shown, 
whereby  the  water  may  be  shut  off  from  the  well  and 
the  latter  pumped  dry  in  case  this  should  be  desired. 
There  is  little  occasion  to  ever  do  this,  as  all  cleaning 
processes  go  on  without  the  necessity  to  remove  the 
water  in  the  well  or  forebay.  The  well  is  36  ft.  deep 
from  the  top  to  bottom,  and  a  velocity  of  4.7  ft.  per 
second  in  the  36-in.  suction  pipe  will  deliver  21,600,000 
gal.  of  water  per  day.  The  intake  of  the  well  is  several 
feet  below  the  low-water  mark,  and  the  walls  are  built 
to  a  height  well  above  the  high-water  mark,  so' that  the 
stage  of  the  river  cannot  affect  the  water  requirements 
of  the  station.  Patents  on  the  design  have  been  applied 
for  by  the  designer. 


How  Collapsible  Draft-Tube  Stopper  Saves 

Expense  of  Stop-Log  Construction 

Owing  to  the  financial  depression  of  1912,  construc- 
tion of  the  Northern  Mississippi  River  Power  Com- 
pany's Coon  Rapids  plant  was  so  delayed  that  the  tur- 
bines which  should  have  been  erected  during  the 
low-water  season  had  to  be  installed  under  high-water 
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PIG.  2 — INTERIOR  OF  INTAKE  WELL  SHOWING  GRATES  AND  GATE 
VALVE    IN    BOTTOM 


Sec+ion  Plan 

CONSTRUCTION    DETAILS    OF    DRAFT-TUBE    STOPPER 

conditions.  Hence  there  was  some  10  ft.  of  water  over 
the  turbine  chamber  when  the  time  came  for  putting  the 
turbines  in.  Looking  to  a  more  economical  scheme  of 
keeping  the  tailrace  water  out  of  the  wheel  pit  while 
assembling  the  water  wheels  than  that  of  building  the 
usual  stop-log  construction  at  the  mouth  of  the  draft 
tube,  W.  R.  Thompson  of  H.  M.  Byllesby  &  Company 
devised  a  plan  which  greatly  reduced  the  construction 
cost  and  minimized  the  pumping  necessary. 

The  plan  comprised  the  use  of  a  circular  wood  "cork" 
constructed  of  heavy  timbers  and  flooring  as  shown  in 
the  accompanying  illustration,  and  made  in  two  halves 
hinged  together  with  heavy  strap  hinges.  To  make  it 
easier  to  handle  in  the  water  while  being  put  in  place, 
the  "cork"  was  weighted  with  sheet-steel  piling,  then 
folded  together  and  pushed  endwise  down  into  the  draft 
tube.  After  being  opened  up  it  was  allowed  to  float 
back  into  the  neck  of  the  tube,  where,  with  the  aid  of 
cables  and  pike  poles,  it  was  guided  into  snug  contact 
with  the  sides  of  the  tube.  After  it  was  in  place  the 
steel  piling  was  removed  and  the  water  pumped  out  of 
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the  pit  above  the  "cork."  Twelve-inch  four-ply  rubber 
beltinjr  was  looped  over  the  edge  all  around  the  "cork" 
to  make  the  seal  practically  water-tight  and  incidentally 
allow  for  the  slightly  elliptical  shape  of  the  draft  tube 
where  the  cork  was  lodged.  Since  the  tube  tapered  from 
a  12-ft.  6-in.  circle  at  the  neck  to  a  19-ft.  by  30-ft. 
ellipse  at  the  mouth,  the  "cork,"  which  was  13  ft.  3  in. 
in  diameter,  was  brought  to  a  fit  in  the  draft  tube 
about  2  ft.  below  the  turbine.  The  pressure  of  the 
water  on  the  underside,  due  to  a  maximum  head  of 
10  ft.,  served  to  hold  it  tightly  in  place. 

After  the  turbine  was  installed  holes  were  bored  in 
the  "cork"  to  equalize  the  hydrostatic  pressure  on  both 
sides.  Then  it  was  withdrawn  through  the  tailrace  by 
ropes  which  had  been  previously  floated  through  the 
draft  tube  and  tied  to  the  ring  on  the  under  side  of  the 
"cork."  The  cost  of  the  cork  was  $77— $30  labor  and 
$47  material. 


Pliable  High-Tension  Gloves  Considered  by 

New  York  Company 

A  new  type  of  protective  gloves  is  being  considered 
by  the  United  Electric  Light  &  Power  Company,  New 
York  City,  for  the  use  of  employees  working  on  high- 
tension  circuits.  TTiey  are  designed  to  overcome  the 
objections  which  have  been  advanced  against  ordinary' 
gloves,  that  they  impede  motion  of  the  fingers,  are 
difficult  to  put  on  and  take  off  and  are  easily  punctured 
by  slivers,  sharp  pieces  of  metal,  etc.  As  illustrated 
herewith,  a  cotton  glove  is  used  next  to  the  hand.  Over 
this  in  turn  are  slipped  thin  rubber  gloves  and  a  horse- 
hide  glove.  The  latter,  which  is  used  to  mechanically 
protect  the  rubber  glove,  is  ventilated  on  the  back 
where  protection  is  not  required.  The  rubber  gloves 
are  relatively  thin  compared  with  ordinary  lineman's 
gloves  and  are  very  pliable.  Nevertheless,  they  will 
withstand  high  electrical  stresses.  The  canvas  gloves 
make  it  easier  to  slip  the  rubber  gloves  on  and  in  addi- 


Inertia  of  Group-Driven  Machines  Used  to 

Reduce  Starting  Peaks 

Since  the  ratings  of  motors  frequently  have  to  be 
based  on  the  starting  duty  required  of  them,  they  do  not 
operate  under  the  best  conditions  during  normal  opera- 
tion. Especially  is  it  objectionable  to  operate  motors 
at  less  than  rated  load  when  they  are  designed  for  alter- 
nating-current energy,  since  low  power  factors  may 
result.  This  latter  consideration  was  of  particular  im- 
portance at  a  large  Connecticut  plant,  and  every  effort 
was  made  to  group  machines  so  that  the  power  required 
during  starting  machines  would  not  demand  a  motor 
larger  than  would  be  needed  during  normal  operation. 
One  example  of  this  is  the  grouping  of  grinders.  The 
inertia  of  these  large-diameter  wheels  is  so  great  that 
they  act  as  flywheels,  taking  the  peak  of  starting  any 
one  of  their  group  and  thus  relieving  the  motor.  All 
of  them  are  never  started  at  once.  Instead  they  are 
started  in  succession,  each  rotating  unit  assisting  the 
motor  in  starting  others.  The  more  units  in  operation 
the  less  the  peak  on  the  motor  when  starting  another 
unit. 


Guard  Screens  for  Electrical  Apparatus 

BY    J.    G.    KOPPEL 

Since  men  who  are  none  too  familiar  with  the  pecu- 
liarities of  electricity  are  employed  to  control  the  motor- 
operated  bridges  across  the  St.  Marys  River  at  Sault 
Ste.  Marie,  Mich.,  special  efforts  have  been  taken  to 
guard  energized  part  of  the  apparatus.  For  example, 
as  shown  by  Fig.  1,  a  hinged  screen  is  provided  in  front 
of  the  incoming  power  lines,  main  circuit  breaker  and 
service  switch.  When  the  switches  have  to  be  opened 
or  closed  the  screen  can  be  swung  aside  like  a  door. 
From  the  service  switch  to  the  motor  controller  the  cir- 
cuits are  inclosed  in  conduit.  Screens  are  also  provided 
over  all  exposed  sides  of  the  resistance  grids  so  acci- 
dental contact  cannot  be  made  therewith.     Installed  so 


THREE-PART    HIGH    TENSION    GLOVE 

tion  absorb  perspiration,  thus  keeping  it  from  disin- 
tegrating the  rubber. 

These  gloves  are  similar  to  those  used  by  the 
Duquesne  Light  &  Power  Company  of  Pittsburgh,which 
has  gone  one  step  further  by  adopting  rubber  sleeves 
reaching  to  the  shoulder.  The  Commonwealth  Edison 
Company  is  also  considering  using  similar  gloves, 
according  to  remarks  made  by  W.  L.  Abbott  before  the 
recent  N.  E.  L.  A.  convention. 


FIGS.    1    AND   2 — METHODS   OF   PROTECTING   ENERGIZED   PARTS 

as  to  prevent  unauthorized  access  to  the  back  of  the 
main  switchboard  is  another  screen,  which  is  also  hinged 
and  provided  with  a  lock.  This  screen  is  attached  to 
a  steel-strap  frame,  which  is  braced  by  diagonal  pieces 
and  fastened  along  one  vertical  edge  to  a  pipe.  The 
latter  is  free  to  turn  around  its  axis,  being  held  at 
intervals  by  rings  attached  to  the  switchboard  frame. 
Screens  of  this  design  are  inexpensive  to  install  and 
more  than  justify  their  cost. 
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COMMERCIAL  AND    BUSINESS  POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


ectric   Street   Sprinklers   Operated   Under 

Battery  Exchange  Plan  at  Boston 

i^lectric  street  sprinkling  wagons  are  being  operated 
Boston,  Mass.,  where  six  General  Vehicle  3.5-ton 
isses,  each  equipped  with  an  800-gal.  tank,  are  used 
a  contractor  engaged  by  the  Street  Department  in 
inkling  public  ways. 
Phe  sprinkler  heads  are  at  the  front  of  the  vehicle. 


DSTON'S    NEW    FLEET    OP    ELECTRIC    SPRINKLING    WAGONS 

ch  allows  the  driver  the  better  to  control  the  flow 
h  relation  to  traffic  on  the  sidewalks  and  pedestrians 
crossings. 

'he  trucks  are  equipped  with  M  V  19  Ironclad  Exide 
teries  which  are  exchanged  and  charged  by  the  Bos- 
Edison  Company  under  its  battery  exchange  sys- 
,  the  customer  paying  for  the  service  on  the  basis 
;he  mileage  traversed  by  the  vehicles. 


ow  Tungsten  Lamps  Were  Put  in  Every 

Residence  at  Low  Distribution  Cost 

/hen  a  certain  central  station  put  its  last  commer- 
lighting  rate  reduction  into  effect,  it  discontinued 
long-established  practice  of  supplying  incandescent 
ps  to  commercial  lighting  customers.  It  was  deemed 
edient,  however,  to  adopt,  coincidently  with  the  com- 
cial  rate  reduction,  a  new  lamp-renewal  policy  for 
dence  customers;  the  company  wished  to  stop  free 
ribution  of  carbon  and  graphitized  lamps  to  resi- 
de patrons  and  to  renew  free  40-watt,  60-watt  and 
-watt  tungsten  lamps. 

ccordingly  announcement  was  made,  simultaneously 
1  the  news  of  the  commercial  rate  reduction,  that 
1  residence  customer  would  be  given  twenty  40-watt 
?sten  lamps  free.  A  form  letter  addressed  to  each 
;omer  served  as  an  order  on  the  company's  lamp  de- 
iment  for  the  twenty  lamps.  In  the  letter  the  pa- 
is were  asked  to  call  at  the  company's  office  for  the 
ps.  Five  hundred  of  these  letters  were  then  mailed 
1  day,  beginning  on  July  1.     Each  group  of  500  pa- 


trons was  selected  according  to  its  geographical  loca- 
tion in  the  city,  so  that  an  entire  neighborhood  would 
receive  its  letters  at  about  the  same  time.  In  this  way 
the  difficulty,  which  might  have  arisen  had  Mrs.  Smith 
told  Mrs.  Jones  about  the  free  lamps  before  Mrs.  Jones 
got  her  letter,  was  reduced  to  a  minimum. 

In  the  following  February,  which  was  a  typical 
month,  107,834  lamps  were  distributed,  the  cost  of  dis- 
tribution being  merely  the  expense  incident  to  main- 
taining courteous  clerks  to  pass  the  lamps  over  the 
company's  counters.  When  in  April  each  of  the  com- 
pany's residence  customers  had  received  one  letter  the 
entire  list  was  checked  against  the  letters  returned  and 
lamps  were  delivered  to  those  few  customers  who  had 
not  called  for  the  twenty  lamps  due  them. 


Pricing  Appliances  on  the  Basis  of  Their 
Revenue -Producing  Values 

In  discussing  methods  for  increasing  the  revenue 
from  present  central  station  customers  by  inducing 
greater  energy  consumption  through  the  use  of  appli- 
ances, Hudson  W.  Reed  of  Altoona,  Pa.,  in  his  paper  be- 
fore the  Pennsylvania  Electric  Association  last  week, 
divided  electric  appliances  into  the  following  four  classes 
from  the  standpoints  of  merchandising,  production  of 
revenue  and  desirability  to  the  housekeeper: 

"1.  Low-priced  appliances  such  as  flatirons,  toasters, 
grills,  portable  lamps,  utility  motors,  percolators,  fans, 
etc.  These  have  become  essential  to  modern  housekeep- 
ing and  bring  in  a  consistent  revenue  which  the  average 
residential  customer  can  pay. 

"2.  Low-priced  appliances  such  as  heating  pads,  curl- 
ing irons,  chafing  dishes,  vibrators,  etc.,  which  are  not 
essential  to  the  average  family  and  bring  in  very  little 
revenue. 

"3.  High-priced  appliances  such  as  washing  machines, 
dish  washers,  vacuum  cleaners,  etc.  Little  revenue  is  de- 
rived from  the  use  of  these  appliances,  but  they  tend  to 
hold  customers,  as  the  housewife  who  possesses  one  is 
not  apt  to  move  into  an  unwired  house  and  lose  the  bene- 
fits of  doing  her  work  electrically. 

"4.  Electric  ranges  and  water  heaters. 

A  Basis  for  Figuring  Prices 
"There  is  no  doubt  that  the  central  station  can  afford 
to  sell  some  of  these  appliances  at  cost  or  even  at  a  loss," 
continued  Mr.  Reed.  "It  has  been  shown  that  for 
each  estimated  $1  of  revenue  secured  from  the  average 
new  residential  customer  whose  home  is  on  the  existing 
lines  57  cents  new-business  expenditures  is  required. 
Based  on  this  cost,  the  central  station  can  afford  to  ex- 
pend $4.56  for  the  selling  of  an  appliance  that  will  bring 
a  revenue  of  $8  per  year,  and  still  save  the  $7.20  service 
charge  of  an  additional  customer. 

"Treating  the  selling  cost  on  this  basis,  a  Pennsylvania 
central  station  recently  sold  2500  irons  at  $1.50  per  iron 
and  considered  the  loss  between  the  selling  price  and  the 
total  cost  delivered  to  th3  customer  as  a  well-spent  new- 
business  investment. 

"The  advantage  of  such  a  sale  is  shown  conclusively  by 
comparing  the  unit  cost  of  $0,058  per  $1  of  increased 


57H 


ELECTRICAL    WORLD 


Vol.  ()8,  No.  IJ 


revenue  with  the  57  cents  per  $1  of  additional  revenue 
that  new  residential  customers  cost. 

"Assuming  that  the  cost  of  generating  the  current 
consumed  is  1  cent  per  kilowatt-hour  delivered  to  the 
customer's  meter  and  the  rate  is  G  cents  per  kilowatt- 

2500   irons  at   $1.S0   each $4,r)00.00 

Advertisiiip    SO. 00 

Delivery :jri.O(» 

Total    expenses    $4, GIT). 00 

Received  from  sale — $l.r)0  each 3,7r.0.00 

Net  loss  from  sale $S6r).00 

Estimated    revenue — $6    each $1  n.OOO.OO 

Cost  per   $1   additional   revenue $0,058 

hour,  then  the  expense  of  serving  the  customer  who  pur- 
chased an  iron  was  $1  for  energy  plus  the  merchandising 
loss  of  38  cents  or  a  total  of  $1.38  for  the  first  year. 

"With  a  revenue  of  $6  per  iron,  the  operating  ratio 
for  the  new  business  taken  on  through  this  sale  is  23 
per  cent,  which  is  considerably  less  than  the  total  op- 
erating ratio. 

The  Profitable  Percolator 

"Other  utility  appliances  which  we  consider  good  rev- 
enue producers  are  listed  in  the  first  class  of  appliances. 
Far  too  little  attention  has  been  given  to  the  sale  of  per- 
colators. These  have  been  treated  by  the  commercial 
men  as  a  household  luxury,  whereas  they  are  really  a 
refinement  of  a  household  necessity.  The  diversity  load 
factor  of  percolators  is  far  better  than  that  of  irons,  as 
they  are  used  at  different  periods  of  the  day  throughout 
the  week. 

"Portable  lamps  and  candlesticks,  while  not  strictly 
electric  appliances,  can  be  treated  as  such  and  are  very 
good  revenue  producers.  A  careful  study  of  their  use 
shows  that  a  room  containing  a  portable  lamp  is  gen- 
erally illuminated  whether  in  use  or  not,  while  rooms  not 
containing  them  are  generally  in  darkness  when  not  in 
use. 

Appliances  to  Sell  at  List 

"The  appliances  mentioned,  together  with  toasters, 
grills,  fans  and  utility  motors,  can  be  sold  below  cost  and 
yet  produce  greater  profit  to  the  central  station  than 
new  residential  lighting  customers.  On  the  other  hand, 
chafing  dishes,  vibrators,  heating  pads,  tea  samovars, 
curling  irons  and  similar  appliances  are  not  used  to  a 
large  extent  and  are  sold  more  for  the  customer's  con- 
venience or  ornamental  effect,  and  this  class  of  appli- 
ances should  be  sold  at  list  prices  to  help  carry  the  over- 
head cost  on  the  appliances  listed  in  the -first  class. 

"Furthermore,  sales  of  appliances  in  the  second  class 
are  infrequent,  very  often  requiring  the  central  station 
to  carry  them  in  stock  for  a  long  time  and  it  would  be 
unwise  to  sell  them  without  a  profit. 

"The  sale  of  the  third  class  of  appliances,  of  which 
washing  machines,  dish  washers  and  vacuum  cleaners 
are  the  most  prominent,  is  very  desirable.  Terms  can 
be  made  on  the  deferred  payment  plan,  so  that  they  are 
within  the  reach  of  a  large  per  cent  of  residential  cus- 
tomers. Such  articles  are  consistent  current  users,  and 
while  the  revenue  derived  may  be  small,  the  solution  is 
a  greater  sale  of  them.  They  are  invaluable  for  retain- 
ing customers,  because  a  customer  possessing  either  of 
these  appliances  will  not  move  into  a  house  that  is  not 
wired  unless  assurance  has  been  given  by  the  landlord 
that  it  will  be  done.  As  the  sale  price  of  a  vacuum  cleaner 
or  washing  machine  is  much  higher  than  that  of  an  iron 
or  grill,  the  profit  should  not  be  figured  on  a  percentage 
basis,  but  rather  on  a  fixed  amount.  The  central  station 
can  afford  to  make  the  sale  at  a  small  profit,  since  these 
appliances  tend  to  make  satisfied  customers,  as  they  elim- 
inate the  worst  of  household  drudgery  at  a  small  cost." 


Bringing  the  Electric  Range  Before  House- 
holders Who  Will  Not  Visit  the  Showroom 

A  demonstration  of  electric  ranges  which  is  really  a 
course  in  domestic  science  is  a  feature  of  the  educa' 
tional  campaign  carried  on  by  the  Portland  (Ore.)  Rail 
way  Light  &  Power  Company,  in  connection  with  th( 
other  work  of  the  sales  department.  Every  Tuesday  af 
ternoon  between  2.30  and  4  p.  m.  a  full  meal  is  preparec 
on  the  electric  stove  in  a  room  where  spectators  can  sec 
and  hear  well.  Each  week  a  new  menu  is  taken  up  an( 
the  series  of  lectures  throughout  the  year  is  arrangec 
so  as  to  be  attractive  continuously  to  those  who  wish  t( 
become  more  expert  as  well  as  to  those  just  beginninj 
the  study  of  electric  cooking. 

There  is  educational  work  to  be  done  also,  of  cour.sc 
in  demonstrating  electric  ranges  among  the  people  to< 
busy  to  attend  the  weekly  sessions.  To  meet  this  need,  th 
company  has  adopted  a  policy  of  doing  the  cooking  grati 
for  meetings  of  local  organizations  provided  the  rang 
is  allowed  to  be  in  clear  view  of  the  assemblage  whil 
the  cooking  is  in  progress,  and  the  woman  in  charge  i 
allowed  ten  minutes  to  explain  its  operation  and  call  at 
tention  to  its  lack  of  dirt,  odor  and  inconvenience.  I 
this  way,  through  demonstrations  before  the  Parent 
and  Teachers'  Board  and  other  semi-public  organize, 
tions,  the  range  is  being  brought  to  the  attention  of 
very  desirable  class  of  prospective  customers.  Sue 
demonstrations  are  now  being  made  in  Portland  on  a 
average  of  once  a  month.  The  cost  of  installing  th 
range  and  all  other  expenses  attendant  upon  its  use  ar 
borne  by  the  lighting  company,  nothing  more  than  th 
materials  to  be  cooked  being  supplied  by  the  organiza 
ticn  served. 


New  Orleans  Company  Held  Reception  for  j 

Visitors  to  View  Electrical  Week  Posters 

When  the  traveling  exhibit  of  the  Society  for  Ele< 
trical  Development's  "America's  Electrical  Week 
posters  was  displayed  at  New  Orleans  in  the  genen 
offices  of  the  New  Orleans  Railway  &  Light  Companj 
W.  E.  Clement,  commercial  manager  of  the  companj 
took  advantage  of  the  opportunity  to  demonstrate  elec 
trie  appliances  to  the  public  attracted  by  the  posters 
Electrically  brewed  tea  and  coffee  were  served  to  visi 
tors,  with  Japanese  rice  cakes  fresh  from  a  native  Or: 
ental's  oven.  The  exhibit  of  the  posters  attracted  muc 
local  interest,  and  several  New  Orleans  papers  gave  e> 
tensive  news  and  editorial  mention  to  the  poster  cor 
test. 


ELECTRIC     TEA     AND     COFFEE     WERE     SERVED     TO     ALL    VISITOI 
DURING  THE   POSTER  EXHIBIT 
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IViring^  and  Illumination 

Latest  Practice  in  the  Electrical 
Contracting  Field  and  in  the  Art 
of  Interior  and  Exterior  Illumination 


Lighting  Systems  Precede  Other  Municipal 

Improvements 

Ornamental  street  lighting  standards  are  being  in- 
stalled in  some  southern  Oregon  towns  even  before 
joardwalks  have  been  dispensed  with  or  other  street 
ind  building  improvements  have  been  made.  This 
evidence  of  progressiveness  in  street  lighting  is 
ittributed   to   the   advanced    ideas   of   people   who   are 


THIRTY-THREE   ORNAMENTAL    STREET-LAMP    STANDARDS    IN 
OREGON    TOWN   OF   400   POPULATION 

settling  in  these  towns.  The  accompanying  illustrations 
show  the  use  of  modern  metal  standards  equipped  with 
Mazda  lamps  on  the  main  street  of  towns  where  single 
sidewalks  are  ample  for  present  needs. 

TTie  town  of  Glendale,  for  example,  with  a  population 
)f  400,  has  in  service  thirty-three  three-lamp  standards. 
Funds  for  financing  the  installation  were  raised  by  a 
ocal  women's  club.  One  member  of  the  club  agreed 
;o  donate  one-half  the  necessary  amount  if  the  club 
iould  raise  the  remainder.  A  plan  of  giving  weekly 
jocials  to  which  a  nominal  admission  fee  was  charged 
ivas  adopted  and  continued  for  over  a  year,  after  which 
i  cash  order  for  the  lighting  system  was  placed  with 
;he  Pacific  States  Electric  Company  of  Portland. 


Features  of  Changes  in  Chicago  Wiring  Rules 

The  Department  of  Gas  and  Electricity  of  the  city 
)f  Chicago  has  issued  two  leaflets  which  will  serve  as 
idditions  to  the  various  rules  of  the  electrical  code  of 
:he  department.  One  leaflet  is  merely  a  recompilation 
3f  the  rules  on  services,  placing  these  rules  all  together 
in  logical  order  and  in  usable  form,  and  presenting 
illustrations  to  show  non-approved  and  approved  types 
3f  service  construction. 

The  second  leaflet  is  an  interpretation  and  explanation 
3f  various  rules  of  the  Chicago  electrical  code.  Of  par- 
ticular importance  in  this  leaflet  are  the  paragraphs  on 
cabinets  and  cut-out  boxes,  and  on  pulling  in  wires: 


"Cabinets  and  Cut-Out  Boxes. — Special  attention  is 
called  to  the  printed  specification  covering  cut-out  boxes 
and  cabinets.  After  May  15,  1916,  all  cut-out  boxes  and 
cabinets  must  either  bear  the  Underwriters'  Laboratory 
label  or  they  must  be  submitted  to  the  Department  of 
Gas  and  Electricity  for  approval.  There  will  be  two 
classes  of  labels,  those  for  cut-out  boxes  and  those  for 
cabinets.  The  main  points  of  difference  are  as  follows: 
The  cut-out  box  must  not  be  used  for  more  than  four 
branch  circuits.  Cut-out  boxes  must  not  have  any  sur- 
face exceeding  360  sq.  in.  in  area  or  any  dimension 
exceeding  24  in.  Cut-out  boxes  may  be  made  of  thinner 
metal  than  required  for  cabinets.  Cabinets  may  be  used 
for  any  number  of  circuits,  but  when  the  number  of 
circuits  exceeds  four,  unless  the  circuits  leave  the  cab- 
inet directly  opposite  the  cut-out  terminals,  side  wiring 
gutters  or  a  back  wiring  space  must  be  provided.  The 
intent  of  this  rule  is  to  conceal  the  wires  from  view,  to 
furnish  an  inclosure  for  the  accumulated  combustible 
mass  and  to  provide  a  protection  against  mechanical 
injury.  Side  wiring  gutters  must  completely  inclose 
the  wires.  If  a  back  wiring  compartment  is  used  there 
must  be  a  space  of  not  more  than  1  in.  between  the  sides 
of  the  cabinet  and  the  cut-outs  or  other  electrical  devices 
within  the  cabinet;  or,  if  these  devices  are  not  large 
enough  to  insure  a  compliance  with  this  rule,  a  false 
bottom  must  be  installed  which  provides  the  inclosure 
required.  This  requirement  will  apply  on  all  permits 
taken  out  after  May  15,  1916. 

"Pulling  Wires  in  Conduit. — Grease,  soap  or  any  other 
substance  which  has  a  deteriorating  effect  upon  rubber 
must  not  be  used  in  pulling  wires  in  conduit.  These 
substances  will  soon  deteriorate  the  rubber  insulation 
and  make  it  worthless  as  an  insulator.  There  is  no  ob- 
jection to  the  use  of  any  substance  for  this  purpose  so 
long  as  such  substance  does  not  affect  the  rubber  insu- 
lation. Where  wire  has  been  pulled  in  using  any  of  the 
above  objectionable  materials,  the  department  will  not 
approve  the  installation  until  the  wire  has  been  replaced 
by  new  wire." 

In  connection  with  these  two  provisions,  Victor  H. 
Tousley,  chief  electrical  inspector  for  the  -city,  has  said 
that  the  use  of  the  new  cut-out  boxes  will  very  soon  be 
universal  throughout  the  city.  When  asked  for  advice 
as  to  what  material  to  use  as  a  lubricant  for  pulling 
wires  in  conduit,  the  inspection  department  usually 
recommends  soapstone.  It  is  probable  that  in  the  future 
steps  will  be  taken  to  standardize  the  lubricating  coat 
applied  to  the  outside  of  wire  by  the  manufacturers  so 
that  the  need  for  using  an  auxiliary  lubricant,  which  is 
now  necessary  in  pulling  in  some  brands  of  wire,  may 
be  eliminated  entirely. 


New  Hotel  at  Rupert,  Idaho,  to  Install 
300-Kw.  in  Oil-Filled  Electric  Heaters 

The  Rupert  (Idaho)  Electric  Company  has  secured  the 
contract  for  electrically  heating  the  new  hotel  to  be  con- 
structed at  Rupert,  obtaining  the  order  in  competition 
with  a  much  lower  installation  figure  on  a  coal  boiler. 
The  contract  price  for  electric  heating  was  more  than 
double  that  of  the  coal  boiler,  but  the  electric  company 
was  awarded  the  contract  because  in  the  opinion  of  the 
architect  and  the  owner  the  electric  plant  will  be  more 
satisfactory  in  cost  of  operation  and  in  reduced  depreci- 
ation. In  fact,  F.  N.  Victor,  manager  of  the  Rupert 
Electric  Company,  guarantees  the  electric  heating  plant 
to  show  no  depreciation  for  a  period  of  five  years. 

The  electrical  equipment  for  the  new  hotel  will  con- 
sist of  either  thirty  10-kw.  or  sixty  5-kw.  units,  the 
resistors  being  in  tubes  filled  with  oil. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


LEAKAGE  AND  ATTENUATION 

IN  TELEPHONY 

An  Investigation  of  the  Variation  of  the  Constants 

of  Unloaded  Aerial  Lines  with  Weather 

in    England 

THE  first  part  of  an  interesting  paper  on  long-dis- 
tance and  cable  telephony  (underground  and  sub- 
marine) by  B.  S.  Cohen  and  J.  G.  Hill  was  pub- 
lished in  the  London  Electrician  of  Aug.  11,  1916.  The 
apparatus  used  in  England  as  standard  of  comparison 
is  the  Western  Electric  Company's  common  battery  set. 
Normal  speakers  in  silent  cabinets  can,  by  means  of  this 
apparatus,  communicate  with  each  other  over  a  standard 
cable  of  a  length  such  that  the  attenuation  constant  mul- 
tiplied by  the  circuit  length  (the  attenuation  length) 
equals  5.0;  or,  alternately,  over  any  combination  of  line 
and  apparatus  where  the  total  attenuation  does  not  ex- 
ceed 5.0.  In  practice,  however,  the  efficiency  of  a  line 
is  subject  to  fluctuation  on  account  of  variation  in  leak- 
age, and  owing  to  disturbances  caused  both  by  electro- 
static and  electromagnetic  induction,  etc. 

The  attenuation  constant  of  an  unloaded  aerial  line, 
given  in  the  simplest  form,  is 

1/2  R  yjC/L  +  1/2  G  V^/C 

where  R,  C,  L  and  G  are  the  resistance,  inductance, 
capacity  and  leakance  per  unit  length  of  the  line  re- 
spectively. 

The  constants  R,  L  and  C  show  only  a  small  variation 
with  change  of  frequency  or  change  of  weather,  but  the 
quantity  G  is  subject  to  considerable  variation  both  with 
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FIG.    1 — RELATIONSHIP    BETWEEN    LEAKANCE   AS    MEASURED    BY 
FRANKE    MACHINE    AND    THE    ATTENUATION    CONSTANT 

frequency  and  weather,  and  this  must  be  taken  into  ac- 
count in  estimating  the  distance  to  which  communica- 
tion is  possible.  The  distance  will,  to  a  certain  extent, 
obviously  be  dependent  upon  the  climatic  conditions  of 
the  country  through  which  the  wire's  pass. 

A  series  of  observations  on  the  variation  of  the  elec- 
trical constants  of  unloaded  300  lb.  aerial  circuit  lines 
at  telephonic  frequencies  was  recently  made  in  England 
during  the  winter  months,  and  the  following  results 
were  obtained :  The  mean  attenuation  constant  observed 


at  a  frequency  such  that  2Tif  =  5000  was  0.0058  (/  be- 
ing the  number  of  cycles  per  second).  The  maximum 
was  0.00627  and  the  minimum  0.00522.  The  constant 
calculated  (assuming  1  megohm  insulation  per  mile) 
was  0.0057.  Although  it  will  be  seen  that  the  mean 
figure  obtained  was  very  near  to  that  usually  taken,  it 
will  be  noted  that  in  different  weather  conditions  the 
attenuation  constant  varied  nearly  10  per  cent  above  and 
below  the  figure,  giving  a  total  variation  of  nearly  20 
per  cent.  This  was  due  to  variations  of  leakance.  It 
may  also  be  observed  that  the  leakance  at  alternating- 
current  frequencies  was  considerably  greater  in  fine 
weather  than  that  obtained  by  direct-current  measure- 
ments. It  is  of  interest  to  note  that  the  mean  insula- 
tion measured  at  a  frequency  such  that  2%f  =  5000  was 
of  the  order  of  2/3  megohm  per  mile  or  1  megohm  per 
kilometer.  It  is,  however,  some  point  towards  the  mini- 
mum insulation  which  determines  the  practical  efficiency 
to  be  assigned  to  a  line,  and  therefore,  the  efficiency 
which  can  be  relied  upon  in  England  in  winter  weather 
is  a  little  less  than  0.5  megohm  per  mile,  or  0.8  megohm 
per  kilometer.     Figs.  1  and  2  show  the  results  which 
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were  obtained  during  the  experiments.  The  investiga- 
tion brings  out  clearly  the  deleterious  effects  of  leak- 
ance both  on  the  attenuation  constant  and  the  quality 
of  speech.  Although  good  insulators  are  used  in  Eng-»| 
land,  the  relatively  damp  climate  makes  it  very  difficult^ 
to  obtain  insulation  as  high  as  is  obtained  in  some  coun- 
tries, notably  America.  The  matter  is,  however,  being 
specially  investigated.  The  question  is  important,  be- 
cause if  it  be  given  that  relatively  high  insulation  on 
an  aerial  line  can  be  maintained,  this  is  the  most  effi- 
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cient  type  of  line  available,  and  it  must  be  relied  upon 
for  very  long-distance  communication. 

The  author  then  takes  up  the  discussion  of  means  of 
extending  the  range  of  communication  on  areial  lines 
by  coil  loading  or  by  telephone  relays.  The  paper  is  to 
be  continued. 


Generators,  Motors  and  Transformers 

Effect  of  Brush  Width  on  Commutation. — C.  G. 
Lewis. — This  article  analyzes  the  conditions  under 
which  satisfactory  commutation  can  be  secured,  dealing 
particularly  ^N\ih.  different  designs  of  armatures,  and 
arrangements  of  brushes.  The  author  states  that  when 
the  brush  width  is  increased  the  width  of  the  com- 
mutating  zone  is  also  increased  and  if  this  is  carried 
too  far  the  brush  will  short-circuit  some  of  the  arma- 
ture coils  when  under  an  active  field,  due  to  the  fring- 
ing of  the  main  field  flux.  If  this  happens  it  is  almost 
impossible  to  make  the  machine  commutate  properly, 
and  the  only  thing  to  do  is  to  make  the  brush  nar- 
rower. Commutating  poles  should  cover  approxi- 
mately the  width  of  the  commutating  zone,  so  the 
width  of  the  brush  cannot  be  increased  beyond  a  cer- 
tain limit  on  this  account.  When  the  commutating 
pole  is  not  wide  enough  it  does  not  sufficiently  com- 
pensate for  the  short-circuit  voltage  generated  in  the 
armature  coils  on  the  outside  edges  of  the  commutating 
zone.  Therefore,  there  will  be  local  currents  which 
may  cause  sparkling  and  heat  the  armature  coils  above 
normal.  The  width  of  the  commutating  pole  and  zone 
can  be  determined  from  the  following  formula: 

Width  of  commutating  zone  =  Pf    (Cs  +  B/ — k +Cft) 

-a. 

Where  P?  is  tooth  pitch  in  inches;  C,s-  is  number  of 
commutator  bars  per  slot;  Bj  is  number  of  commutator 
bars  covered  by  the  brush;  k  is  a  constant  depending 
on  the  type  of  winding;  Cft  is  number  of  commutator 
bars  which  the  armature  coils  are  chorded. 

The  brush  must  be  wider,  the  fewer  bars  there  are 
on  the  cornmutator  in  order  to  cover  the  same  number 
of  bars.  However,  it  is  generally  necessary  to  make 
the  brush  wider  as  the  number  of  bars  is  increased 
in  order  to  keep  the  same  width  of  commutating  zone. 
The  brush  width  can  not  be  increased  indefinitely  and 
thereby  commutating  conditions  move  better  for  the 
limit  of  the  allowable  total  volts  across  the  brush  is 
reached.  Approximately  two  volts  across  the  brush 
uncompensated  for  is  permissible  with  fairly  good  com- 
mutation. If  without  the  commutating  pole  there  is 
8  volts  across  the  brush  the  allowable  departure  from 
exact  compensation  is  25  per  cent,  with  16  volts  across 
the  brush  normally,  the  voltage  will  have  to  be  com- 
pensated for  within  12.5  per  cent.  When  the  brush 
width  is  changed  the  brush  position  or  neutral  is 
changed.  The  amount  that  the  brushes  will  have  to  be 
shifted  is  equal  to  half  the  change  in  the  brush  width. 
— Electric  Journal,  August,   1916. 

Design  of  Electromagnetic  Machines. — Stanley 
Parker  Smith. — This  is  the  third  section  of  an  ar- 
ticle in  which  the  author  deals  with  the  principles  un- 
derlying the  design  of  continuous  current  machines. 
In  this  particular  section  the  characteristics  of  the 
magnetic  circuit,  magnetization  of  the  iron,  the  de- 
sign of  shunt  and  interpole  winding,  and  the  calcula- 
tion of  efficiency  are  subjects  taken  up.  A  schedule  is 
also  given  of  the  leading  particulars  of  design  for 
slow  speed,  direct-current  generator  rated  at  350-kw., 
500  volts. — London  Electrician,  July  21,   1916. 

Instrument  Transformers. — Charles  C.  Garrard. — 
This  is  a  section  of  a  forthcoming  book  on  electric 
switch   and   controlling   gear. .    The   design   of   current 


transformers  is  considered.  The  author  deals  largely 
with  characteristics  of  current  transformers  and  designs 
to  avoid  magnetic  leakage  between  the  secondary  and 
primary,  A  number  of  illustrations  and  curves  are 
given  showing  comparisons  of  characteristics  of  trans- 
formers of  different  designs. — London  Electrician,  July 
21,  1916. 

Electrochemistry  and  Batteries 

Standardization  of  Lead  Storage  Batteries  for  Elec- 
tric Vehicles. — In  a  report  of  the  Electric  Vehicle  Com- 
mittee of  the  (British)  Incorporated  Municipal  Elec- 
trical Association  it  is  stated  that  at  the  suggestion  of 
the  committee  this  matter  was  gone  into  by  the  accumu- 
lator makers'  section  of  the  B.  E.  A.  M.  A.,  with  the 
result  that  the  accumulator  makers  have  agreed  to  the 
following  as  the  maximum  over-all  sizes:  These  sizes 
will  be  known  as  "E.V.C."  standards:  For  all  sizes  the 
maximum  width  of  the  cell  shall  be  6  5/16  in.  (163  mm.) 
and  the  maximum  over-all  height,  including  connector, 
IA%  in.  (378  mm.).  The  maximum  length  of  the  small- 
est size,  i.e.,  that  with  seven  plates,  shall  be  2  7/16  in. 
(62  mm.),  with  the  addition  of  %  in.  (16  mm.)  for  each 
pair  of  plates  above  seven  plates.  An  exception  is  in 
the  case  of  the  Chloride  Accumulator  Company's  "iron- 
clad-exide"  type  of  cell,  in  connection  with  which  the 
length  of  the  seven-plate  size  is  2%  in.  (70  mm.),  with 
the  addition  of  ^A  in.  (19  mm.)  for  each  pair  of  plates 
above  seven  plates.  A  standard  rating  for  lead-acid 
electric  vehicle  cells  known  as  "E.V.C."  standard  rating 
has  also  been  agreed  to  and  is  as  follows:  "E.V.C." 
standard  rating  shall  be  "the  capacity  in  ampere-hours 
obtained  by  a  continuous  discharge  at  a  uniform  rate 
for  a  period  of  five  hours  until  the  voltage  of  the  cell 
falls  to  1.7."  Example:  If  a  battery  is  specified  to 
have  an  "E.V.C."  standard  rating  of  180  amp.-hr.,  it 
means  that  the  battery  will  give  this  capacity  when  dis- 
charged at  a  continuous  rate  of  36  amp.  for  a  period 
of  five  hours,  at  the  end  of  which  time  the  voltage  per 
cell  shall  not  have  fallen  below  1.7  volts.  It  is  desirable 
to  add  that  other  points  that  have  been  standardized 
in  relation  to  lead-acid  accumulators,  some  of  them 
being  in  the  committee's  previous  report,  are  as  follows: 
"E.V.C."  standard  plates,  height  8%  in.  (219  mm.)  ; 
width,  5%  in.  (146  mm.)  ;  lug  centers,  5%  in.  (Ill 
mm.).  "E.V.C."  standard  inspection  plug  shall  be  that 
which  will  fit  a  hole  in  the  cover  of  the  cell  1  in.  (2504 
mm.)  in  diameter.  "E.V.C."  standard  charging  voltage 
shall  be  that  which  is  suitable  for  charging  forty-four 
lead-acid  cells,  i.e.,  85  to  120  volts.  This  voltage  is  also 
suitable  for  charging  sixty  cells  of  the  nickel-iron-alkali 
type. — London  Electrician,  June  30,  1916. 

The  Metal  Spray  Process. — In  this  article  the  Schoop 
process  for  depositing  electropositive  metals  on  iron  and 
steel  and  many  other  coherent  bodies,  whether  metallic 
or  not,  is  explained  and  experiments  referred  to.  These 
indicate  that  the  action  of  the  spray  is  purely  mechani- 
cal except  in  a  few  cases  where  the  impact  metals  have 
a  chemical  affinity.  Any  metal  wire  can  be  sprayed  but 
a  hard  metal,  such  as  copper,  cannot  be  applied  with 
the  same  degree  of  adherence  upon  a  solid  copper  object 
as  it  would  be  upon  a  more  porous  cast-iron  object  or 
upon  a  softer  metal  such  as  lead  or  zinc.  These  coat- 
ings may  be  polished  or  buffed  like  any  ordinary  metal 
but  usually  the  finishing  process  makes  such  procedure 
uneconomical.  In  spraying  where  the  softer  metal  forms 
the  object,  the  body  of  it  as  well  as  its  pores  will  be 
penertated  by  the  harder  metal  and  its  projectile  action. 
Sprayed  coatings  used  for  protective  purposes  rather 
than  for  finish  or  decoration  are  restricted  to  lead  for 
resisting  acid,  to  lead,  tin  and  zinc  for  resisting  air, 
moisture,  sea  water  and  ordinary  atmospheric  action  and 
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to  aluminum  lor  resisting  liigh  temperature.  However, 
where  oxidation  of  the  coating  is  of  no  importance  cop- 
per and  its  alloys  can  be  freely  used.  The  usual  thick- 
ness of  coatings  is  from  0.001  to  0.002  in. — Gen.  hJlec. 
Rev.,  August,  1916. 

Units,  Measurements  and  Instruments 

Mercury  Jet  Interrupters. — C.  E.  S.  Phillips. — An 
abstract  of  a  (British)  Physical  Society  paper  describ- 
ing an  experimental  attempt  to  ascertain  the  form  of 
the  mercury  column  issuing  from  a  hole  in  the  side  of 
a  rotating  drum  that  is  continuously  supplied  with  mer- 
cury by  centrifugal  action.  Incidentally  a  new  form 
of  interrupter  is  introduced,  in  which  the  interior  is 
visible  through  a  window  in  the  lid.  The  arrangement 
forms  a  suitable  apparatus  for  experiments  with  vari- 
ous forms  of  orifices  and  metallic  contact  segments,  and 
the  paper  gives  an  account  of  work  in  that  direction. 
As  it  is  important  to  insure  the  cleanliness  of  the  mer- 
cury in  interrupters  of  this  type,  the  usual  copper  seg- 
ments are  replaced  by  ones  made  of  tantalum,  which 
for  many  reasons  is  preferable.  Tantalum  is  not 
"wetted"  by  mercury,  it  remains  clean  and  bright  in- 
definitely, and  its  high  melting  point  renders  it  lasting. 
Experiments  with  various  forms  of  orifice  are  described, 
and  it  is  pointed  out  that  the  issuing  stream  is  only 
slightly  affected  by  this  means.  An  explanation  is  given 
of  the  fact  that  a  vertical  slit  orifice  will  not  produce 
a  ribbon  of  mercury,  and  that  no  matter  how  much  the 
diameter  of  the  orifice  is  increased  beyond  about  2  mm., 
the  cross-section  of  the  mercury  column  remains  un- 
altered. A  method  is  described,  however,  by  which  a 
much  larger  stream  of  mercury  can  be  obtained  from 
the  rotating  drum,  if  necessary.  Brief  reference  is 
made  to  experiments  with  various  volatile  liquids  in 
suppressing  the  flare  which  occurs  when  the  mercury 
columns  leave  the  contact  segments.  The  three  well- 
known  substances  which  are  most  effective  in  this  re- 
spect are  coal  gas,  hydrogen  and  ether.  It  is  pointed 
out  that  experiments  of  this  nature  are  necessary,  in 
view  of  the  wide  use  now  made  of  mercury  interrupters 
in  X-ray  work. — London  Electrician,  June  30,  1915. 

Telegraphy,  Telephony  and  Signals 

Buzzer  and  Sound  Amplifier. — An  illustrated  descrip- 
tion of  a  new  buzzer  and  sound  amplifier  invented  by 
Alban  Roberts.  The  principle  involved  is  the  tuning 
of  a  column  of  air  inclosed  in  a  tube  after  the  style  of 
the  old  pitch  pipe.  Taking  the  familiar  reaction  be- 
tween a  telephone  receiver  and  transmitter  as  a  basis, 
Roberts  has  devised  a  buzzer  which  possesses  no  make- 
and-break  contacts,  and  which  emits  a  perfectly  clear 
and  sustained  musical  note  for  any  length  of  time.  As 
shown  in  Fig.  3,  the  watch-type  receiver  R  and  trans- 


FIG.  3 — DIAGRAM  OF  THE  ROBERTS  BUZZER 

mitter  M  are  coupled  in  circuit  through  an  induction 
coil  C  with  a  battery  B,  and  are  fixed  facing  each  other 
at  a  distance  apart  of  a  few  centimeters  in  a  cylindrical 
case,  which  confines  the  column  o'f  air  between  them 
and  thus  strengthens  the  reaction.  Directly  the  circuit 
is  closed  a  clear,  musical  note  is  emitted  in  the  usual 
way.  The  back  of  the  receiver  is  partly  removed  to 
allow  of  the  attachment  of  a  tube  T,  in  which  moves  a 
piston   P;    by   varying   the   distance   between   the    dia- 


phragm of  the  receiver  and  the  piston,  the  natural  pitch 
of  the  inclosed  air  column  is  varied  over  a  range  lim- 
ited only  by  the  length  of  the  tube  and  the  dimensions 
of  the  receiver,  the  natural  frequency  of  the  diaphragm 
of  the  receiver  being  completely  suppressed  or  over- 
come by  that  of  the  pitch  pipe.  This  arrangement 
forms  an  excellent  buzzer  with  variable  note,  consum- 
ing very  little  current,  and  is  of  very  simple  construc- 
tion. The  signaling  circuit  can  be  taken  off  the  sec- 
ondary terminals  of  the  coil  in  shunt  to  the  receiver. 


FIG.    4 — CONSTRUCTION    OF   THE   ROBERTS   AMPLIFIER 

and  the  timber  and  pitch  of  the  note  are  well  adapted 
for  the  purpose  to  which  buzzers  are  applied.  The 
sound  intensifier  or  amplifier  (Fig.  4)  depends  upon 
the  same  principle,  and  is  purely  acoustic  in  its  action. 
It  consists,  in  one  form,  of  a  tube  T  fitted  with  a  mova- 
ble piston  P,  and  one  or  two  side  tube  t,  ending  in 
sockets  in  which  telephone  receiver  R  connected  with 
the  source  of  electrical  oscillations  (such  as  a  wireless 
antenna)  fit  closely.  To  a  pocket  in  the  upper  end  of 
the  tube  T  is  connected  a  pneumatic  head-set  such  as 
is  used  by  medical  men  in  connection  with  the  stetho- 
scope, consisting  of  rubber  tubes  rr,  which  end  in  ear- 
pieces ee  attached  to  the  steel  spring  S.  The  operator, 
with  the  head-set  in  place,  varies  the  position  of  the 
piston  in  the  tube  until  resonance  is  obtained  with  the 
incoming  signals — which  is  indicated  by  the  manifold 
increase  in  the  strength  of  the  sounds.  Reception  can 
then  proceed  without  further  adjustment,  but  if  desired 
a  shunt  can  be  applied  to  the  telephone  receivers  to 
damp  down  all  the  oscillations  to  which  they  are  sub- 
jected; obviously  those  which  are  not  reinforced  can  be 
made  practically  inaudible,  while  the  note  which  has 
been  selected  for  intensification  remains  clear  and  dis- 
tinct. The  device  thus  forms  a  means  of  tuning  out 
irregular  and  undesirable  oscillations,  and  retaining 
only  those  which  are  useful.  It  has  the  advantage  that 
it  can  be  added  to  any  wireless  installation  without 
alteration  to  the  latter.  Instead  of  listening  to  the  re- 
ceivers directly,  the  operator  places  them  in  the  sockets 
on  the  Roberts  intensifier,  and  puts  on  the  head-set  of 
the  latter.— London  Elec.  Revietv,  June  30,  1916. 

High-Frequency  Output  of  Telephone  Transmitters. — 
E.  W.  Kellogg. — This  article  discusses  the  efficiency  of 
telephone  transmitters  as  affected  by  their  design  and 
circuit  conditions.  The  effect  of  circuit  im.pedance  on 
power  transfer,  the  impedance  equality  for  maximum 
power  transfer,  the  use  of  induction  coil  to  change  im- 
pedance, features  of  higher  resistance  transmitters  and 
advantage  of  high  power  factor  are  subjects  discussed 
in  the  article. — Telephony,  Aug.  12,  1916.  ^m 

Miscellaneous  *■ 

Engineering  Education  and  Research. — An  account  of 
the  report  of  the  committee  of  the  Council  for  Organiz- 
ing British  Engineering  Industry.     The  present  report 
indicates  some  of  the  changes  which  the  committee  con- 
siders  it  most  necessary  to  make    in    present  British 
methods  of  educating  engineers;  it  suggests  legislative! 
and  administrative  means  of  effecting  some  of  these  | 
changes;   and  concludes    by    pointing  out  the  need  ofi 
greatly  increasing  the  volume  of  research  in  connection 
with  the  British  engineering  industry. — London  Elec- 
trician, July  7,  1916. 
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Forced  Draft  for  Peak  Loads 

.  the  Editor  of  ELECTRICAL  World: 
Sir: — In  reading  the  article  on 
'orced  Draft  for  Peak  Loads"  in  the 
ly  8  issue  of  the  Electrical  World, 
ge  68,  I  feel  prompted  to  cover  this 
bject  in  a  general  way,  because  it  is 
e  with  which  so  many  operating  engi- 
ers  are  deeply  concerned.  It  is  in  the 
iler  room  that  most  of  the  money  is 
ent  and  it  is,  likewise,  in  the  boiler 
om  that  the  greatest  saving  can  be 
acted.  While  apparatus  has  been  im- 
oved  as  regards  reliability  and  effi- 
!ncy,  the  trend  throughout  the  coun- 
/  seems  to  be  toward  the  adoption  of 
)re  careful  operating  methods  rather 
an  for  the  use  of  radically  different 
paratus.    The  greatest  losses  are  due 

excessive  air  and  careless  firing — 
th  matters  which  may  be  remedied  in 

small  measure  with  little  effort  or 
pense — and  it  is  probably  safe  to 
ite  that  in  many  plants  a  saving  of 

per  cent  and  more  could  be  effected 
thout  any  additional  investment  by 
jrely  modifying  or  changing  existing 
erating  methods.     This  saving  could 

increased  very  materially,  of  course, 

replacing  obsolete  apparatus  or  re- 
bilitating  existing  equipment. 
It  is  unnecessary  to  distinguish  here 
tween  forced  and  induced  mechanical 
aft  since  the  choice  depends  upon  the 
aracteristics  of  fuel  used,  the  type  of 
3kers,  the  stack  height  and  capacity, 
:.  Either  possesses  advantages  over 
tural  draft  in  that  it  is  independent 

atmospheric  conditions  and  is  thus 
jre  reliable,  is  more  flexible,  is  at  all 
nes  under  the  close  control  of  the 
erator,  and  permits  of  higher  forcing 

the  boilers  suddenly  or  otherwise, 
here  extreme  overloads  are  to  be  car- 
id  a  combination  of  forced  and  in- 
ced  draft  has  much  to  recommend  it. 
It  is  now  the  custom  not  only  to  force 
ilers  above  their  normal  rating  during 
ak-load  periods  but  to  operate  them 
ntinuously  in  excess  of  what  would 
,ve  been  considered  good  practice  a 
w  years  ago.  Allowing  an  average 
ating  surface  of  10  sq.  ft.  per  boiler- 
rsepower,  which  is  the  customary  fig- 
e,  it  will  be  found  that  to-day  this 
is  been  reduced  to  as  low  as  4  sq.  ft. 
Y  boiler-horsepower,  and  in  a  number 

large  power  houses  the  capacity  in 
ilers  furnished  is  1  b.hp.  for  every  3.5 

4.5  kw. 

In  forcing  boilers  it  is  advisable  to 
low  the  limit  to  which  they  may  be 
reed  or  overloaded.  There  are  three 
ctors  upon  which  the  maximum  over- 
ading  may  depend.  One  is  the  scale- 
rming  properties  of  the  water  and  the 
nount  of  solid  matter  held  in  suspen- 
:)n;  the  second  is  the  amount  of  fuel 
is  possible  to  burn  per  unit  of  area  in 
lit  of  time;  the  third  is  the  thorough- 
ss  of  water  circulation  through  the 
liler.  Impure  water  may  be  taken 
re  of  in  any  of  the  several  well-known 
lys  where  justification  exists  for  so 
'ing.  Fuel  consumption  can  be  in- 
eased — where  stack  and  breeching 
pacity  permit,  by  mechanical  draft, 
id  especially  the  combination  of  forced 
id  induced  draft,  and  suitable  furnace 
id    stoker     design.       There     remains. 
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therefore,  the  water  circulation  through 
the  boiler  as  the  factor  imposing  the 
limitations,  and  it  is  safe  to  say  at  this 
time  that  the  ultimate  capacity  of  a 
boiler  is  its  ability  to  circulate  water 
with  sufficient  rapidity  to  keep  the  heat- 
ing surfaces  wet  and  to  disengage  the 
steam  from  the  water,  and  not,  as  so 
many  persons  suppose,  the  inability  to 
transfer  heat  from  the  furnace  to  the 
water. 

The  best  proof  that  forced  draft  and 
high  ratings,  whether  for  normal  or 
peak-load  periods,  possess  more  advan- 
tages than  disadvantages  is  found  in 
the  increasing  popularity  of  the  custom. 
While  the  practice  is  to  be  encouraged 
as  a  whole  it  may  not  be  out  of  place  to 
sound  a  note  of  warning  since  high 
ratings,  if  carried  to  extremes,  may 
lead  to  unlooked-for  troubles,  bringing 
with  them  danger  to  life  and  limb  as 
well  as  expense.  Apart  from  the  lesser 
evils  of  high  ratings  such  as  deterio- 
ration of  settings,  burning  out  of  grate 
surfaces,  tuyeres,  etc.,  of  the  furnace, 
the  boiler  itself  is  liable  to  become 
damaged.  Certain  forms  of  scale  are 
particularly  prone  to  crack  off  when 
subjected  to  sudden  temperature  change 
such  as  occurs  when  passing  from 
normal  to  heavy  forcing  and  vice  versa. 
This  cracked  scale  lodges  on  the  tubes 
and  forms  what  is  known  as  "bags." 
Again,  it  will  often  be  found  that  scale 
is  removed  during  heavy  forcing  and 
kept  from  making  contact  with  the 
metal  surfaces  by  the  steaming  of  the 
water.  When,  however,  the  furnace  is 
banked  this  scale  falls  and  settles  on 
the  tubes,  causing  bags.  Another  mat- 
ter requiring  attention  is  the  possibility 
of  the  tubes  becoming  overheated  on 
account  of  the  impingement  of  flame 
lipon  them.  At  high  ratings,  with  some 
forms  of  furnace  construction,  the 
flames  from  the  fire  may  play  against 
the  tubes  with  an  intense  heat  almost 
like  that  of  a  blow  torch,  and  when  this 
happens  overheating  may  occur. 

These  criticisms  are  not  intended  to 
detract  from  operating  at  high  ratings 
but  simply  to  point  out  that  the  practice 
is  not  without  its  possible  dangers. 
When  this  is  realized,  and  more  careful 
and  frequent  inspection  and  supervision 
instituted  and  special  effort  made  to 
maintain  the  boiler  heating  surfaces  in 
clean  condition,  these  dangers  are 
greatly  reduced. 

At  the  higher  evaporation  per  unit  of 
heating  surface  and  the  higher  velocity 
of  the  hot  furnace  gases  when  passing 
through  the  boiler  and  up  the  chimney 
these  gases  will  retain  a  greater  amount 
of  heat  than  when  lower  ratings  and 
natural  draft  is  used.  While  the  heat 
loss  from  this  cause  is  more  than  com- 
pensated for  by  smaller  radiation  loss 
the  use  of  economizers  for  the  recovery 
of  this  heat  appears,  prima  facie,  par- 
ticularly    advantageous     in     all     cases. 
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Whether  it  is  really  so  depends,  of 
course,  upon  a  number  of  factors  which 
must  be  determined  separately  for  each 
individual  case.  By  the  use  of  econ- 
omizers the  over-all  efficiency  of  the 
boiler  room  is  raised,  and  since  the  an- 
nual charges  upon  economizer  surface 
are  considerably  lower  than  for  boiler 
heating  surface,  capital  and  mainte- 
nance charges  are  also  reduced.  In  this 
connection  it  is  rather  interesting  to 
note  that  the  economizer  possesses 
water-purifying  properties,  and  thus 
extends  somewhat  tiie  limits  to  which  a 
boiler  may  be  forced  where  impure 
water  is  the  criterion. 

Where  really  high  forcing  is  resorted 
to,  the  use  of  steel-incased  boiler  set- 
tings are  particularly  worth  while.  The 
steel-incased  setting  is  subject  to  slower 
deterioration  and  the  maintenance  costs 
are  therefore  lower.  By  reducing  the 
air  infiltration  and  thermal  losses  the 
thermal  efficiency  of  the  fire  is  increased 
and  the  capacity  of  the  breechings  and 
stack  increased. 

Another  matter  closely  allied  to  high 
ratings  and  the  sudden  and  variable 
forcing  of  individual  boilers  during 
peak-load  periods  is  that  of  the  drive 
for  the  mechanical  stokers.  For  hard 
driving  individual  drive  of  the  stokers 
instead  of  the  usual  drive  from  a  com- 
mon shaft  offers  advantages.  Where 
a  number  of  stokers  are  driven  from 
one  shaft  the  speed  variation  of  the 
individual  stokers  is  within  rather  a 
small  margin,  whereas  individual  motor 
drive  permits  of  a  large  range  of  speed 
with  close  control  made  with  a  mini- 
mum of  effort  and  lost  time. 

In  reviewing  the  needs  of  many  cen- 
tral stations  it  may  be  said  that  pri- 
marily they  are  for  refinements  of  oper- 
ating methods  and  secondly  improved 
apparatus.  There  must  be  capable  and 
close  supervision.  The  men  must  be 
educated  for  their  work  and  instruments 
for  their  guidance  must  be  furnished. 
Moreover,  means  should  be  found  that 
will  make  it  worth  their  while  to  obtain 
the  best  results.  The  high  efficiencies 
so  frequently  obtained  on  test  are  of 
little  real  value  if  not  sustained,  as  they 
rarely  are,  and  it  is  only  by  means  of 
continuous  records  of  furnace  and  boiler 
performance  by  means  of  draft  gages  in 
various  points  of  the  furnace,  the  steam 
flow  meter  for  indicating  the  rate  of 
steaming,  the  CO,,  recorder,  analysis  of 
the  ash  for  carbon  content,  a  record  of 
stack  temperatures  and  the  analysis  of 
the  coal,  etc.,  that  furnace  and  boiler 
can  be  operated  to  best  advantage. 
Operating  in  this  way  will,  in  prac- 
tically all  cases,  show  a  surprising  in- 
crease in  over-all  efficiency.  Then, 
where  feasible,  attention  might  with 
advantage  be  turned  to  the  advisability 
of  mechanical  draft  and  stokers,  econ- 
omizers, steel-incased  settings  and  the 
use  of  preheated  air  from  the  turbo- 
generators. Maximum  efficiency  is 
obtained  only  when  labor,  fuel  and 
apparatus  are  utilized  to  their  full  ad- 
vantage, and  in  many  cases  the  desired 
result  can  be  obtained  by  the  expendi- 
ture of  mental  effort  instead  of  money. 

Ivor  L.  Kentish-Rankin. 
Chicago,  111. 
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George  B.  Tripp,  who  was  elected 
president  of  the  Pennsylvania  Electric 
Association  at  the  close  of  its  conven- 
tion at  Eagles  Mere  Park,  Pa.,  last 
week,  is  vice-president  of  the  Harris- 
burg  Light  &  Power  Company.  Mr. 
Tripp  is  a  native  of  Pennsylvania,  hav- 
ing been  born  at  Scranton  in  1871. 
Following  a  course  of  general  school- 
ing in  Scranton  and  Philadelphia,  he 
began  his  electrical  career  in  a  practi- 
cal course  of  instruction  in  the  shops  of 
the  Weightman  Electric  Company  of 
Scranton,  including  experience  in  the 
foundry,  machine  shop  and  electrical 
departments.  In  1891  he  became  con- 
nected with  the  engineering  depart- 
ment of  the  Edison  General  Electric 
Company  of  New  York.  This  company 
was  later  consolidated  with  the  Thom- 
son-Houston Company  of  Lynn,  Mass., 
forming  the  General  Electric  Company. 
In  1894  Mr.  Tripp  was  employed  as 
engineer  with  the  Howard  Electric 
Company  of  New  York,  participating 
in  the  development  of  the  long-burning 
inclosed  arc  lamp.  Since  that  time  he 
has  been  engaged  in  central  station 
work,  serving  in  various  capacities  with 
the  Cleveland  Electric  Illuminating 
Company,  Cleveland;  as  general  mana- 
ger of  the  Colorado  Springs  (Col.) 
Electric  Company,  and  also  as  an  offi- 
cial of  other  electric  companies  in  Colo- 
rado, including  the  Central  Colorado 
Power  Company,  the  Leadville  Light  & 
Power  Company,  and  the  Las  Animas 
Electric  Company.  In  1911  he  resigned 
as  general  manager  of  the  Colorado 
companies  to  take  up  the  management 
of  the  Harrisburg  (Pa.)  Light,  Heat 
&  Power  Company,  of  which  he  was 
later  made  vice-president.  Mr.  Tripp 
is  best  known  at  the  present  time,  per- 
haps, in  his  connection  as  vice-presi- 
dent and  operating  executive  of  the 
United  Gas  &  Electric  Company  of 
New  York  City,  which  operates  the 
Harrisburg  company.  He  is  a  mem- 
ber of  many  public  utility  and  engi- 
neering organizations,  and  was  for 
several  years  president  of  the  Colorado 
Polytechnic  Society,  and  was  also  pres- 
ident of  the  Colorado  Electric  Light, 
Power  &  Railway  Association. 

W.  Bernhard,  formerly  of  Sacra- 
mento, Cal.,  has  been  appointed  man- 
ager for  the  Great  Western  Power 
Company  at  Petaluma,  Cal. 


Men 

of  the  Industry 

Changes  in  Personnel 

aiul  Position    - 
biographical  Notes 


Ernest  D.  Metcalf  has  been  appointed 
assistant  manager  and  superintendent 
of  construction  of  the  Union  Light  & 
Power   Company,   Franklin,   Mass. 

Edward  J.  Cheney,  formerly  of  Sche- 
nectady, N.  Y.,  has  been  promoted  to  be 
chief  of  the  division  of  light,  heat  and 
power  of  the  New  York  Public  Service 
Commission  for  the  Second  District. 
Mr.  Cheney  succeeds  Edward  McGuire 
of  Buffalo,  who  has  resigned  from  the 
service  and  returned  to  Buffalo  to  en- 
gage in  private  business.  Mr.  Cheney 
has  for  four  years  been  assistant  chief 
of  the  division  which  he  now  heads.  He 
is  a  graduate  of  the  University  of  Min- 
nesota, class  of  1904,  and  was  a  member 
of  the  engineering  staff  of  the  General 
Electric  Company  at  Schenectady,  N.  Y., 
before  entering  the  employ  of  the  Pub- 
lic Service  Commission. 

F.  H.  B.  Paine,  who,  with  Dr.  William 
McClellan  and  H.  T.  Campion,  an- 
nounces the  formation  of  the  engineer- 
ing partnership  of  Paine,  McClellan  & 
Campion,  with  offices  in  New  York  City 
and  Philadelphia,  first  entered  the  elec- 
trical field  in  1886,  when  he  went  into 
the  Westinghouse  laboratories  at  Pitts- 
burgh, Pa.,  as  a  student,  in  the  days  of 
Shallenberger,  Stanley,  Tesla,  Schmid, 
Scott,  Stillwell,  Lamme  and  others. 
In  1889  he  became  a  salesman  and  en- 
gineer, establishing  electric  lighting 
companies  in  municipalities.  From 
1891  to  1893  he  was  in  the  employ  of 
the  Edison  General  Electric  Company 
and  the  Siemens  &  Halske  Company, 
doing  combined  engineering  and  com- 
mercial work.  In  1893,  however,  he 
returned  to  the  Westinghouse  Com- 
pany, spending  most  of  his  time  at  the 
New  England  office,  and  finally  becom- 
ing its  manager.  In  1899  he  made  a 
two  years'  tour  of  Japan,  Eastern  Si- 
beria, China,  the  Philippines,  Siam  and 
India,  in  order  to  study  export  condi- 
tions and  foreign  business.  Returning 
to  the  United  States  in  1901  he  estab- 
lished an  export  department.  In  1905 
he  became  general  manager  of  the  con- 
struction work  of  the  Ontario  Power 
Company,  one  of  the  first  large  devel- 
opments of  long-distance  transmission 
in  America.  Later  he  took  charge  of 
the  development  of  the  Niagara,  Lock- 
port  &  Ontario  Power  Company,  final- 
ly becoming  its  vice-president  and  gen- 
eral manager,  and  having  charge  of  all 
the  executive  work  in  connection  with 
the  engineering,  construction,  operation 
and  commercial  development  of  this 
great  company.  In  1911  he  made  an- 
other trip  to  Europe  to  study  utilities, 
and  on  his  return  opened  an  office  in 
New  York  as  a  consulting  engineer 
and  counsellor  to  public  utilities,  spe- 
cializing in  valuations  and  appraisals, 
rate  making,  management  and  organi- 
zation. 


DR.    C.    H.    SHARP 


Dr.     Clayton     H.     Sharp,     who     d< 

scribes  in  this  issue  a  recent  deve 
opment  in  illumination  measuring  a] 
paratus,  is  technical  director  of  tl 
Electrical  Testing  Laboratories,  Ne 
York  City,  and  has  taken  a  prom 
nent  part  in  the  work  of  internation 
standardization  as  a  member  of  tl 
United  States  committee  of  the  Inte 
national  Electrotechnical  Commissi( 
and  the  International  Commission  c 
Illumination.  Dr.  Sharp  is  a  pas 
president  of  the  Illuminating  Enginee 
ing  Society  of  the  United  States,  i 
which  he  was  one  of  the  founders,  ari 
is,  co-inventor,  with  Preston  S.  Mi 
lar,  general  manager  of  the  laborat' 
ries,  of  several  illumination  measurir 
devices,  including  the  familiar  Sharj 
Millar  photometer.  Dr.  Sharp  ws 
graduated  from  Hamilton  College  :f 
1890  and  took  his  doctor's  degree  i 
Cornell  University,  following  residen( 
as  a  graduate  student  from  1892  i 
1895.  During  the  next  six  years  D 
Sharp  engaged  in  research  and  instrui 
tional  work  at  Cornell,  except  for  e 
interval  of  a  year  spent  in  Europea 
travel  and  in  research  in  the  Physic; 
Institute  at  Leipsic,  Germany.  In  19( 
Dr.  Sharp  resigned  from  Cornell  to  b( 
come  test  officer  at  the  Electrical  Tes 
ing  Laboratories,  where  he  has  sin( 
been  in  charge  of  technical  work  f( 
the  company,  serving  also  as  its  vic< 
president. 

E.  A.  Bradner,  who  has  been  aj; 
pointed  general  manager  of  the  Hobai' 
(Okla.)  Electric  Company,  was  for  thii 
teen  years  associated  with  the  Graj 
Harbor  (Wash.)  Railway  &  Light  Con 
pany,  resigning  as  superintendent  1 
accept  the  position  at  Hobart.  Upo 
their  departure  from  Grays  Harbor,  M 
and  Mrs.  Bradner  were  the  guests  i\ 
a  farewell  dinner  given  by  forty  of  tb 
staff  of  the  Grays  Harbor  compan; 
W.  S.  Mendenhall,  advertising  manage 
of  the  company,  presided  as  toastmai 
ter,  and  addresses  were  made  by  P.  i 
Bertrand,  general  manager,  and  other 

W.  B.  Haney  has  resigned  as  supei 
intendent  of  the  municipal  light  an 
water  department  at  Warren,  Minr 
the  position  held  by  him  for  the  la.' 
thirteen  years,  and  has  been  appoint* 
local  manager  of  the  New  Rockfor 
N.  D.,  property  of  the  General  Utilitic 
Corporation. 
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NEW  APPARATUS   AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


A  New  Water-Wheel 
Governor 

A  new  type  of  water-wheel  governor 
)  be  known  as  Type  T  has  been  de- 
eloped  and  recently  placed  on  the 
larket  by  the  Lombard  Governor  Com- 
any  of  Ashland,  Mass.  Although  this 
overnor  is  primarily  intended  for  di- 
;ct  connection  to  wicket  gate  turbines, 

may  also  be  applied  to  cylinder  gate 
■heels.  It  is  built  in  all  sizes  from 
OOO  ft.-lb.  output  to  30,000  ft.-lb.  out- 
ut,  this  range  making  it  applicable 
)  all  wicket  gate  turbines  up  to  8000 
0.  under  150  ft.  of  head.  For  units 
jquiring   more    energy   to    handle    the 


without  changing  the  governor  setting 
or  altering  the  gate  rigging  or  the  gov- 
ernor connections  thereto.  The  entire 
range  of  governor  sizes  is  obtained 
with  only  two  governor  frames  with 
the  cylinders  interchangeable. 

The  hand  control  is  entirely  hydrau- 
lic. A  small  hand  wheel  is  provided 
which  when  rotated  so  as  to  move  a 
pointer  over  a  scale  indicating  gate 
opening,  causes  the  governor  piston  to 
automatically  move  the  water-wheel 
gates  to  the  indicated  position  where 
they  will  stay  without  any  tendency  to 
creep.  The  shift  from  hand  control  to 
governor  control  may  be  made  in  a 
couple  of  seconds,  it  is  said,  thus  per- 


GOVERNOR  ARRANGED 
FOR  DIRECT  CON- 
NECTION TO  A  HOR- 
I  Z  0  N  T  A  L  GATE 
SHAFT 


ates  a  Type  T  actuator  is  used  in  con- 
inction  with  servomotors  furnished  by 
le  wheel  builders. 

In  the  accompanying  illustration  the 
overnor  is  shown  arranged  for  direct 
jnnection  to  a  horizontal  gate  shaft. 
t  is  also  furnished  with  a  sub-base 
'^hich  forms  both  a  steady  bearing  and 

support  for  a  vertical  gate  shaft, 
'he  unit  may  be  operated  on  either 
16  open  or  the  closed  system  and  is 
riven  by  a  novel  design  of  rotary 
ump  which  may  be  either  belt  or 
lotor  driven.  The  pump  is  equipped 
'ith  a  special  unloading  valve. 

The  makers  claim  that  this  governor 
1  unusually  steady  under  constant  load, 
uickly  regains  equilibrium  under  sud- 
en  load  change,  and  gives  the  same  de- 
•ree  of  speed  regulation  which  is  ob- 
ained  with  other  Lojnbard  governors 
f  recent  design.  One  of  its  outstand- 
ng  features  is  that  its  foot-pounds  of 
utput   may   be    very   easily    increased 


mitting  of  throwing  the  unit  under 
governor  control  very  accurately.  If, 
during  the  erection  of  the  plant,  or  at 
any  other  time  when  there  is  no  tank 
pressure,  it  is  desired  to  move  the 
water-wheel  gates  to  a  definite  position, 
it  may  be  done  by  means  of  the  hand 
pump  mounted  on  the  governor  frame. 
The  anti-racing  mechanism  provided 
is  of  the  floating  lever  type  similar  to 
that  used  in  the  Keokuk  (Iowa)  in- 
stallation and  other  large  plants 
where  the  utmost  refinements  of  de- 
sign have  been  worked  out.  It  is  of 
rugged  design  with  the  returning 
mechanism  built  with  hardened  steel 
wearing  surfaces.  The  dash  pot, 
which  is  somewhat  larger  than  on  other 
Lombard  governors,  is  of  the  vertical 
type,  without  glands  or  packings  of 
any  kind,  so  that  any  kind  of  clear  min- 
eral oil  may  be  used  in  it.  The  entire 
anti-racing  mechanism  and  dash-pot 
connections  are  kept  in  a  constant  state 


of  tension  one  way,  so  that  if  eventually 
wear  introduces  lost  motion,  it  can  have 
no  effect  .on  the  proper  functioning  of 
the  parts.  This,  it  is  claimed,  is  a  very 
important  element  of  design,  for  lost 
motion  in  this  part  of  a  governor  is 
fatal  to  good  speed  regulation. 

The  operating  requirements  of  many 
plants,  especially  where  the  quantity  of 
impounded  water  is  small  and  the 
water-wheel  full  gate  discharge  is 
greater  than  the  flow,  demand  that  the 
governor  may  be  quickly  adjusted  so 
as  not  to  open  the  water-wheel  gates 
more  than  a  predetermined  amount 
under  any  circumstances  and  irrespec- 
tive of  load.  The  gate  limiting  device 
of  the  Type  T  governor  performs  this 
function  with  an  adjustment  that  may 
be  made  in  a  few  seconds,  varied  at 
will  or  altogether  eliminated  at  the 
will  of  the  operator. 

To  take  care  of  conditions  in  plants 
where  closed  penstocks  to  water  wheels 
are  long,  especially  if  the  water  ve- 
locity therein  is  high,  and  where  the 
governor  action  if  quick  enough  to  pro- 
duce good  speed  regulation  also  pro- 
duces water  hammer  effect  in  the 
penstock  or  wheel  case,  a  slow  closing 
device  is  provided  with  the  Type  T 
governor.  The  conditions  named  are 
prevented  by  slowing  up  the  rate  of 
motion  of  the  governor  piston  as  it 
approaches  the  position  of  closed  water- 
wheel  gates.  This  slowing  up  is  ad- 
justable, and  obtains  at  both  ends  of 
the  stroke,  for  the  governor  may  be 
set  to  close  gates  either  with  an  out- 
ward or  an  inward  stroke  of  the  gov- 
ernor piston  according  to  the  direction 
of  rotation  of  the  gate  shaft. 

The  makers  claim  to  have  incorpo- 
rated in  this  new  governor  the  best 
features  of  previous  Lombard  designs 
together  with  a  number  of  new  elements 
which  have  been  in  practical  operation 
for  some  time,  and  for  this  reason  be- 
lieve that  this  design  will  supersede 
many  of  the  fifty  or  more  other  designs 
of  govei'nors  which  they  now  manufac- 
ture. 


Inclosed  Safety  Switch 

The  "Square  D"  inclosed  switch, 
which  is  shown  herewith,  is  being 
marketed  by  the  Western  Electric  Com- 
pany, 195  Broadway,  New  York,  and 
made  by  the  Detroit  (Mich.)  Fuse  & 
Manufacturing  Company,  and  the  devel- 
opment of  it  has  been  carried  out  in 
accordance  with  the  principles  of  the 
safety-first  movement  in  the  standardi- 
zation of  electrical  equipment.  The 
switch  is  also  recommended  for  use  by 
central  station  companies  as  entrance 
service  equipment  where  metered  serv- 
ice is  given.    It  effectually  prevents  the 
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theft  of  current  which  is  Konorally  ac- 
complished by  wirinj?  around  the  meter. 
The  switch  terminal  and  fuse  are  under 
lock  and  key,  and  while  the  electric  cur- 
rent user  can  turn  the  current  on   or 


F:G.    1 — INCLOSED    SWITCH    WITH    METER 

off  at  will  by  means  of  the  handle  out- 
side the  box,  the  energy  carrying  parts 
and  wiring  remain  inaccessible.  Meter 
trims  for  joining  the  switch  box  and 
meter  are  available  for  any  type  of  cur- 
rent meter. 

The  switch  and  cut-out  unit  are  com- 
pletely inclosed  in  a  metal  box  pro- 
vided with  a  hinge  cover  which  is  held 
closed  with  a  simple  spring  catch.  The 
switch  is  operated  by  a  crank  handle 
outside  the  box.  The  switch  may  also 
be  locked  in  the  "off"  position  to  pre- 
vent accident  when  repairs  are  in  prog- 
ress. Means  are  also  provided  to  lock 
or  seal  the  cover  shut  to  prevent  un- 
authorized persons  overfusing  the 
switch  or  tampering  with  live  connec- 
tions. These  switches  are  also  pro- 
vided with  a  label  issued  by  the  Under- 
writers   Laboratories,    Inc.,    indicating 


that  they  have  been  examined  and 
tested  with  the  object  of  classing  them 
as  safety  apparatus.  They  have  also 
been  approved  by  the  Federal  Bureau 
of  Standards  and  the  Workmen's  Com- 
pensation Service  Bureau. 

The  "Square  D"  inclosed  switch  is 
made  in  two  general  types:  the  pressed- 
steel  type  suitable  for  lighting  circuits, 
machine  tools  and  other  uses  where 
severe  service  conditions  do  not  prevail, 
and  the  plunger  or  cast  type,  which  is 
of  more  rigid  construction  and  designed 
for  especially  severe  service. 

The  pressed-steel  switch  is  made  for 
all  commercial  pressures  of  from  125 
volts  to  600  volts,  and  in  capacities  of 
from  30  amp.  to  600  amp.  All  switches 
for  60  amp.  and  over  are  equipped  with 
a  quick  "break"  attachment  to  prevent 
the  formation  of  dangerous  arcs.  The 
ends  of  the  pressed-steel  box  are  re- 
movable and  can  be  equipped  with 
plates  for  suitable  knock-outs  to  fit  any 
wiring  condition.  The  plunger  switch 
has  the  switch  gear  inclosed  in  a  cast- 
metal  casing  and,  as  in  the  case  of  the 
pressed-steel  type  the  mechanism  is 
operated  from  the  outside  of  the  box. 
The  switch  mechanism  is  of  the  quick 
"make"  and  "break"  type  and  when 
closed  a  gasket  in  the  lid  makes  the  box 
fire,  water  and  fume  proof,  so  that  in- 
stallations may  be  made  where  water, 
fumes  and  dust  exist  without  injury  to 
the  working  parts  of  the  switch.  The 
switches  are  so  constructed  that  the 
covers  cannot  be  removed  when  the 
switch  is  in  the  "on"  position.  Neither 
can  the  covers  be  closed  after  opening 
until  the  mechanism  is  brought  to  the 
"off"  positions.  This  arrangement  has 
been  worked  out  so  as  to  obviate  the 
possibility  of  short-circuits  in  danger- 
ous atmosphere  in  the  process  of  open- 
ing and  closing  the  switches. 


Conduit  End  Fitting 

The  Johnson  "Cap-Swivel-Set"  illus- 
trated herewith  is  provided  with  a 
swivel  nut  which  permits  the  device  to 
be  attached  to  wired  conduits  without 


FIG.  2- 


-60-AMP.   SWITCH   OPEN,  SHOWING 
CARTRIDGE   FUSES 


CONDUIT    END   FITTING   WITH    AND    WITH- 
OUT  LUG   ATTACHMENT 

twisting  the  wires.  The  device  is  com- 
pletely assembled  at  the  factory,  the 
maker  asserts,  and  it  remains  in  its 
complete  form  at  all  times,  especially 
while  being  attached  to  wired  conduits. 
It  is  neat  in  appearance,  practical  and 
inexpensive  and  can  be  quickly  attached 
to  conduits  in  dark  as  well  as  light 
places.  There  are  no  screws,  the  porce- 
lain being  held  in  the  frame  which  is 
riveted  to  the  lower  plate.  No  strain 
can  be  brought  against  the  porcelain. 
When  the  end  of  the  conduit  is  inserted, 
the  threaded  bushing  seats  against  the 
shoulder  in  the  bushing  and  not  against 
the  porcelain.  The  fitting  may  be  pro- 
vided with  or  without  a  lug  attachment 


for  receiving  a  ground  wire  wher 
grounding  of  systems  is  necessary 
The  device  is  being  made  by  the  Cap- 
Swivel-Let  Company,  Warren,  R.  L 


Pole  Aligning  Jack  ] 

In  the  accompanying  illustration,  g 
steel  jack  for  aligning  poles  is  showr  I 
as  made  for  this  use  by  Templeton  i 
Kenly  &  Company,  Chicago.  The  out-  I 
fit,  which  includes  the  jack,  a  chain,  a  j 
bar  and  an  I-beam  base,  weighs  182  lb  j 


METHOD  OF  USING  JACK  TO  ALIGN  POLES 

The  jack  alone  weighs  94  lb.  Wher 
this  apparatus  is  used  for  aligning 
poles,  one  man  with  a  light  wagon  oi 
motor  car  only  is  required. 

The  method  of  straightening  anc 
holding  a  pole  shown  in  the  iilustratior 
is  applicable  in  those  cases  where  thf 
poles  are  on  level  ground.  The  great- 
est difficulty  in  aligning  poles  is  en- 
countered, however,  when  the  pole  lint 
is  located  on  the  edge  of  a  bank  oi 
slope.  Under  these  conditions  a  conve- 
nient jack  footing  on  the  "under"  side 
of  the  pole  is  not  always  available.! 
One  method  of  procedure  made  possible! 
by  this  jack  in  such  cases  is  to  set  the 
jack  on  the  I-beam  base  against  the 
butt  of  the  pole  with  the  upper  end  of 
the  lever  bar  leaned  away  from  the  pole 
at  an  angle  of  about  45  deg.  with  the 
pole.  By  connecting  a  chain  to  the  up- 
per end  of  the  jack  and  the  pole  and  bj 
wedging  a  railroad  tie  or  other  heavy 
timber  between  the  pole  base  and  the 
jack  at  the  ground  line,  the  device  car 
be  operated  and  the  pole  brought  back 
into  line  and  held  there  in  the  same  way 
as  when  the  pole  is  on  level  ground. 


Automatic  Elevator  Safety 
Device 

The  American  Safety  Utilities  Com- 
pany, 1018  Peoples  Gas  Building,  Chi- 
cago, has  brought  out  an  improved  pas- 
senger elevator  door  and  control  lock. 
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his  device  is  designed  to  prevent 
)eniiig  any  door  along  the  elevator 
laft  until  the  elevator  is  at  that  land- 
g,  to  prevent  the  opening  of  any  door 
ccept  the  one  before  which  the  ele- 
itor  is  standing,  and  to  prevent  the 
ovement  of  the  elevator  while  the 
)or  is  open.     The  improved  apparatus 

made  in  two  types,  one  for  electric 
evators  and  the  other  for  hydraulic 
id  steam  elevators. 
When  constructed  for  use  with  elec- 
ic  elevators  the  device  consists  of  a 
>lenoid  connected  to  a  system  of 
vers,  which  operate  a  gate-unlocking 
im,  a  switch  for  energizing  the  sole- 
)id  from  the  220-volt  control  circuit, 
id  a  gate  mechanism  for  operating 
le  switch  and  holding  the  gate  in  the 
eked  position  when  the  car  is  away 
om  the  landing.    All  of  the  apparatus 

carried  on  the  car  with  the  excep- 
on  of  the  gate  locks,  one  of  which  is 
stalled  inside  the  elevator  shaft  at 
ich  landing.  The  apparatus  for  hy- 
'aulic  and  steam  elevators  differs  from 
lat  used  on  electric  cars  in  that  an 
Iditional  lever  and  cam  are  provided 
ir  locking  the  operator's  control  lever. 
The  cycle  of  operation  for  an  elec- 
ic  elevator  is  as  follows:  When  a 
ir  is  at  the  landing,  the  initial  move- 
ent  of  the  gate  operates  a  switch  on 
le  car,  which  opens  the  control  cir- 
lit,  and  at  the  same  time  energizes 
solenoid  from  the  control  circuit.  The 
ilenoid  raises  a  cam,  releasing  the 
eel   gate   lock.      This   action   is   prac- 


tically instantaneous  and  does  not  in- 
terfere with  quick  opening  of  the  gate. 
When  the  passengers  have  been  taken 
or  discharged,  the  final  movement  of 
the  gate  operates  the  switch  and  opens 
the  solenoid  circuit.  The  cam  then 
drops  by  gravity,  and  as  it  drops,  locks 
the  gate.  The  then  completed  move- 
ment of  the  switch  closes  the  control 
circuit  again,  so  that  the  operator  may 
start  the  elevator.  The  starting  of 
the  car  from  the  landing  is  not  re- 
tarded, but  correct  operation  is  com- 
pelled. The  switch  in  the  control  cir- 
cuit is  a  single-pole  double-throw  unit 
which  cannot  be  closed  in  both  posi- 
tions at  the  same  time.  Therefore,  the 
control  circuit  must  be  open  before 
the  gate-unlocking  circuit  is  closed. 
The  cycle  of  operation  of  hydraulic  and 
electric  elevators  is  practically  the 
same,  except  that  there  is  no  electric 
control  circuit  to  be  opened  or  closed 
on  the  hydraulic  elevators  and  the  mo- 
tion of  the  car  while  the  gate  is  open 
is  prevented  by  mechanical  locking  of 
the  operator's  lever  through  a  cam  rod 
attached  to  the  solenoid.  The  details 
of  the  equipment  used  in  these  opera- 
tions may  be  seen  in  the  accompanying 
sketches. 

Up  to  the  present  time  this  system 
of  elevator  safety  control  is  said  to 
be  the  only  one  which  is  approved  by 
the  Underwriters'  Laboratories  for 
both  hydraulic  and  electric  elevators 
without  limitation,  and  which  is  inter- 
changeable  from   hydraulic   to   electric 


apparatus,  and  vice  versa.  Provision 
is  made  inside  the  elevator  cab  so  that, 
in  case  of  emergency  only,  the  car  en- 
gaged may  be  operated  independently 
of  the  automatic  system.  The  distance 
within  which  the  car  floor  must  be  to 
the  landing  floor,  and  the  range  of 
operation  under  emergency  conditions 
may  be  adjusted  within  any  desired 
limit.  One  of  the  chief  points  which 
the  manufacturers  of  this  device  claim 
as  an  advantage  for  it  is  that  only 
one  switch  is  used  for  any  elevator 
shaft,  and  this  switch  is  carried  on  the 
car.  There  are  no  springs  in  the  de- 
vice or  parts  on  it  which  come  into 
contact  while  the  car  is  in  motion,  and 
the  few  moving  parts  are  rugged.  The 
manufacturers  claim  the  device  to  be 
mechanically  strong,  simple  in  con- 
struction and  operation,  and  absolutely 
foolproof,  requiring  a  minimum  of 
maintenance  and  provided  with  means 
for  emergency  operation. 

United  States  letters  patent  have 
been  granted  on  the  safety  locking 
system  as  it  stands.  Additional  pat- 
ents are  pending  on  other  improve- 
ments, one  of  which  is  a  lock  controlled 
by  a  small  series  solenoid  on  the  con- 
trol board,  which  prevents  the  closing 
of  the  direction  switch  in  the  control 
house  when  a  gate  is  open.  This  pre- 
vents accidents  which  are  caused  by  the 
man  in  the  control  house  closing  the 
wrong  direction  switch  in  an  attempt 
to  raise  an  elevator  out  of  the  pit  when 
it  has  gone  past  the  limit  switch. 
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NEWS  OF  THE  INDUSTRY 

1  Ixcricir  of  Acfiritics  in  the  Electrical  Manufacturing,  Selling 
and  Central-Station  Fields 


New  Variable  Head  Plant  for  Southern 
Power  Company 

A  variable  head  hydroelectric  plant  will  be  erected  by 
the  Southern  Power  Company  at  Bridge  Water,  N.  C, 
between  Asheville  and  Salisbury,  close  to  the  Catawba 
River.  The  operating  company  is  known  as  the  Western 
Carolina  Power  Company.  This  plant  will  be  installed 
in  connection  with  a  large  reservoir  which  is  used  to 
impound  the  water  in  the  wet  season.  During  the  dry 
season  when  the  water  is  required  lor  the  other  plants 
of  the  Southern  Power  Company  further  down  the 
Catawba  River,  the  water  is  let  out  of  this  reservoir 
through  the  turbine  wheels. 

Two  turbines  will  be  installed  in  this  plant  at  the  pres- 
ent time,  contract  for  which  was  awarded  the  latter  part 
of  last  week  to  the  I.  P.  Morris  Company.  Each  turbine 
is  designed  under  normal  conditions  to  deliver  13,200  hp. 
to  the  generator  shaft  when  operating  under  an  effective 
head  of  115  ft.  The  actual  head  on  these  wheels  will 
range  from  a  maximum  of  135  ft.  to  a  minimum  head  of 
practically  zero.  In  other  words,  they  will  continue  to 
run  the  turbines  as  the  reservoir  level  is  drawn  down 
to  the  point  where  the  units  practically  develop  no 
power.  It  is  not,  of  course,  expected  that  it  will  ever 
be  necessary  to  draw  down  the  reservoir  to  this  extent, 
the  amount  depending  on  the  amount  of  water  in  the 
river. 

Each  of  the  turbines  will  be  of  the  vertical  shaft, 
single  runner  type  with  cast-iron  volute  casings, 
governor  operated  relief  valve  and  hydraulically 
operated  pivot  valves  at  the  entrance  of  each  casing. 
The  two  turbines  will  be  fed  from  one  20-ft.  diameter 
steel  penstock  which  will  be  provided  with  two  branches 
at  its  lower  end  for  connection  to  the  turbine  casings. 
These  wheels  are  of  extremely  large  size  as  may  be 
judged  from  the  fact  that  the  intake  opening  of  each 
casing  will  be  about  9  ft.  6  in.  in  diameter. 


Preparations  for  "America's  Electrical  Week" 

Broad  plans  are  being  laid  and  considerable  publicity 
matter  being  sent  out  by  the  Society  for  Electrical  De- 
velopment preparatory  to  the  celebration  of  "Amer- 
ica's Electrical  Week,"  to  be  held  early  in  December. 

One  of  the  executive  staff  of  the  society  will  visit 
practically  every  city  of  considerable  size  in  the  United 
States  during  this  fall  with  the  idea  of  having  "elec- 
trical nights"  in  the  interest  of  "America's  Electrical 
Week."  At  these  gatherings  electrical  men,  advertising 
men.  Rotary  Club  members  and  others  interested  will 
be  invited  to  attend.  The  society's  staff  member  will 
deliver  an  illustrated  address  on  the  progress  of  the 
campaign  and  how  each  individual  can  profit.  Motion 
pictures  on  electrical  subjects  will  be  shown.  The  local 
committees  in  charge  of  the  campaign  will  attend  to 
the  entertainment.  J.  M.  Wakeman,  general  manager 
of  the  society,  will  begin  his  speaking  tour  on  Oct.  18, 
visiting  Indianapolis,  Cincinnati,  Dayton,  Columbus, 
Pittsburgh,  Philadelphia  and  other  large  cities,  and  H. 
W.   Alexander,   director   of   publicity,    began   his   tour 


on  Sept.  15,  stopping  first  at  Kansas  City,  then  traveling 
west  to  Denver,  Colorado  Springs  and  to  Glenwooc 
Springs,  addressing  the  Colorado  Electric  Light,  Powei 
&  Railway  Association  convention.  He  will  then  visi'' 
Salt  Lake  City,  Ogden,  and  return  by  Denver,  Pueblo 
Dallas,  Houston,  New  Orleans,  Memphis,  St.  Louis 
Omaha,  Minneapolis,  St.  Paul,  Waterloo,  Iowa,  and  Chi 
cago.  George  W.  Hill,  another  member  of  the  society'^ 
staff,  is  en  route  through  the  South  and  Middle  East 
visiting  Washington,  Richmond,  Charlotte,  Atlanta; 
Birmingham,  Louisville,  Peoria,  Grand  Rapids,  Cleve' 
land,  Sandusky,  Buffalo,  through  New  York  State  b 
New  England.  The  society's  Pacific  Coast  representa 
five,  Arthur  H.  Halloran,  is  visiting  all  cities  and  con 
ventions  along  the  Coast. 

The  newspapers  have  taken  a  keen  interest  in  th' 
campaign,  and  have  given  it  invaluable  editorial  sup 
port.  A  new  committee  "How  To"  handbook  just  out 
entitled  "How  to  Plan  Your  Work,"  has  been  mailed  t 
1500  local  committeemen,  Jovian  officials  and  N.E.L.A 
sections.  It  details  exactly  how  a  committee  can  b 
formed  to  carry  on  campaigns  in  cities  of  10,000  an^ 
under,  cities  of  10,000  to  50,000  and  50,000  and  ovei 
The  next  "How  To"  booklet  will  be  entitled  "More  Cus; 
tomers — More  Sales — More  Profits  for  You."  It  wi! 
be  ready  for  distribution  about  Sept.  25.  Its  purpos 
will  be  to  detail  how  each  individual  in  the  industry  ca:, 
participate  with  profit.  ' 

To  take  care  of  the  additional  work  entailed  by  th! 
week  the  society  has  increased  its  staff  by  the  follow 
ing:  E.  M.  Hunt,  formerly  advertising  manager  of  th 
United  Profit-Sharing  Corporation,  a  subsidiary  of  th 
United  Cigar  Stores,  and  F.  C.  Myers  on  the  publicit. 
staff,  and  Robert  A.  Jones  as  statistician. 


A  Sparkless  Rotary  Converter  with 

Fixed  Brushes 

In  a  patent,  No,  1,191,759,  issued  to  Sewall  Cabo1 
the  inventor  sets  forth  that  he  has  constructed  an  ap 
paratus  converting  220-volt,  60-cycle,  three-phase  altei 
nating-current  to  80,000-volt  direct  current,  for  use  wit 


SPARKLESS  ROTARY  CONVERTER 

Roentgen  ray  tubes  which  requires  no  shifting  of  tl 
angle  of  commutation  for  all  loads  up  to  0.02  amp.  Tt 
secret  of  such  successful  conversion  without  the  usu:: 
commutation  sparking  troubles  is  attributed  to  tran;; 
formers  having  an  unusual  reduction  in  their  leakaj' 
inductance. 
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Cleveland  League's  New  Quarters 

elaborate  ceremonies  attended  the  formal  opening  of 
new  quarters  of  the  Cleveland  Electrical  League  on 
roof  of  Hotel  Statler  on  Sept.  7,  and  which  was 
lounced  in  these  columns  last  week.  Following  a 
cheon  in  the  ballroom  of  the  hotel  at  noon,  the  keys 
the  club  rooms  were  presented  to  President  N.  H. 


I.  E.  S.  Annual  Convention 

On  Monday  morning,  Sept.  18,  the  annual  convention 
of  the  Illuminating  Engineering  Society  will  open  at 
the  Bellevue-Stratford,  Philadelphia,  Pa.,  with  an  ad- 
dress of  welcome  by  Mayor  Thomas  B.  Smith.  L.  B. 
Marks  of  New  York  will  make  the  response  to  Mayor 
Smith's    welcome,    and   will   be   followed   by    President 


LOUNGING   ROOM    AND   DINING    ROOM    OF   CLEVELAND    ELECTRICAL   LEAGUE'S   NEW   QUARTERS 


y^nton,  who  accepted  them  in  a  few  appropriate  words. 
P.  Cagwin,  past-president  of  the  league  and  formerly 
nected  with  the  Cleveland  Telephone  Company,  made 

dedicatory  address. 
\.  number  of  vaudeville  artists  furnished  entertain- 
nt  during  the  reception  in  the  afternoon.  More  than 
f  of  the  large  attendance  were  ladies. 
?he  Cleveland  Electrical  League  is  reputed  to  be  the 
?est  local  organization  of  electrical  men  in  the  world, 
i  the  club  rooms  just  opened  are  in  keeping  with  the 
ivities  that  have  been  inaugurated  by  it.  They  ex- 
d  for  a  distance  of  180  ft.  along  the  top  of  the 
el,  and  with  numerous  large  windows  furnish  a 
sndid  view  of  Lake  Erie  and  the  business  section 
the  city,  with  its  long  streets  radiating  from  the 
ter  of  the  city  to  the  various  outlying  residential 
tricts. 

rhe  elevators  from  the  lobby  of  the  hotel  open  into 
mg  foyer,  and  directly  in  front  of  the  landing  is  the 
:e  of  Secretary  R.  S.  Dunning.  To  the  right  and  in 
nt  is  the  main  lounging  room,  while  at  the  opposite 
I  of  the  foyer  is  the  main  dining  room,  which  seats 
•  people,  and  adjoining  it  are  two  private  dining 
ms,  which  may  be  opened  into  it  when  needed.  The 
in  dining  room  commands  an  excellent  view  of  the 
e.  All  the  monthly  meetings  will  be  held  in  this 
m,  following  the  usual  luncheons, 
between  the  private  dining  rooms  and  the  office  are 

ladies'  parlors,  appropriately  finished  and  appointed, 
ak  rooms  and  toilet  rooms  adjoin  them.  There  are 
3  two  billiard  rooms  opening  off  the  foyer  on  this 
e,  and  opposite  them  are  men's  toilet  rooms,  coat 
ms  and  other  small  apartments  for  the  use  of  the 
b.  At  the  side  of  the  dining  room  is  a  kitchen,  fully 
lipped, 
^n  elaborate  series  of  activities  has  been  arranged 

the  coming  year  by  a  committee  consisting  of  Henry 
Davies,  chairman ;  R.  W.  Shanton,  Norman  Anderson, 
ainard  Dyer,  H.  S.  Greene,  John  M.  Garfield,  Dr.  J. 
rris  Fay,  Thomas  S.  Farrel,  Peter  Yensen,  S.  E. 
ane.  Prof.  H.  B.  Dates,  Wade  Harrison,  G.  E.  Miller, 

H.  Moffatt  and  N.  H.  Boynton. 


Charles  P.  Steinmetz,  who  will  deliver  his  address.  The 
morning  session  will  conclude  with  the  reports  of  the 
committee  on  nomenclature  and  standards  and  of  the 
committee  on  progress. 

The  remainder  of  the  technical  program  has  been 
arranged  as  follows: 

Monday  afternoon — General  session:  "Lighting  of 
Cleveland  Museum  of  Art,"  by  Dr.  E.  0.  Hyde,  research 
laboratory  National  Lamp  Works,  Cleveland,  Ohio; 
"Colored  Glasses  in  Illuminating  Engineering,"  by  Dr. 
Henry  Phelps  Gage,  Corning  (N.  Y.)  Glass  Works; 
"Optic  Projection  as  a  Problem  in  Illumination,"  by  J. 
A.  Orange,  research  laboratory  General  Electric  Com- 
pany, Schenectady,  N.  Y. ;  "Projection  Engineering,"  by 
R.  B.  Chillas,  National  Carbon  Company,  Cleveland, 
Ohio. 

Tuesday,  morning — General  session :  "Gas  Illumination 
of  the  Philadelphia  Civic  Exposition,"  by  C.  S.  Snyder 
and  F.  H.  Gilpin,  United  Gas  Improvement  Company, 
Philadelphia ;  "The  Integrating  Sphere  and  a  New  Type 
of  Compensating  Screen,"  by  F.  A.  Benford,  illuminating 
engineering  laboratory  General  Electric  Company, 
Schenectady,  N.  Y. ;  "The  Interpretation  of  Forced  Life 
Tests  of  Incandescent  Electric  Lamps,"  by  L.  J.  Lew- 
inson.  Electrical  Testing  Laboratory,  New  York;  "An 
Application  of  Probability  to  Inspection,"  by  W.  G. 
Housekeeper,  engineering  department  Western  Electric 
Company,  New  York. 

Tuesday  afternoon — Scientific  session:  "Apparent 
Brightness:  Its  Conditions  and  Properties,"  by  Dr.  L. 
T.  Troland,  research  laboratory  National  Lamp  Works, 
Cleveland,  Ohio;  "Effects  of  Brightness  and  Contrasts 
on  Vision,"  by  Dr.  P.  G.  Nutting,  Eastman  Kodak  Com- 
pany, Rochester,  N.  Y. ;  "The  Effect  of  Brightness  of 
Light  Source  on  General  Illumination,"  by  Prof.  F.  C. 
Caldwell,  Ohio  State  University,  Columbus;  "Experi- 
ments on  the  Eye  with  Pendant  Reflectors  of  Different 
Densities  and  Designs,"  by  Dr.  C.  E.  Ferree  and  G. 
Rand,  Bryn  Mawr  College,  Bryn  Mawr,  Pa. 

Wednesday  morning — Commercial  session :  "Gas  and 
Electric  Lighting  in  the  Home,"  by  C.  J.  Van  Geisen 
and  C.  H.  French,  Public  Service  Corporation  of  New 
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Jersey,  Newark,  N.  J.;  "Studies  of  Economics  in  Ollice 
Building  Li«:hting,"  by  S.  G.  Hibben,  consulting  engi- 
neer, Pittsburgh,  Pa.;  "Reflectors  for  Glass  Powls,"  by 
J.  L.  Stair  and  J.  A.  Hoeveler,  National  X-Ray  Reflector 
Company,  Chicago,  111.;  "Recent  Developments  in  Pris- 
matic Glassware,"  by  H.  L.  Jenkins  and  G.  W.  Roosa, 
Holophane  Glass  Company,  Newark,  Ohio. 


reduction  in  rates  fixed  by  the  ordinance  and  appealed' 
from  by  the  company.  The  company  is  prepared  to 
submit  such  further  evidence  as  the  commission  may 
require  in  order  to  fix  the  rates  to  be  charged  in  the 
future  in  accordance  with  the  valuation  of  the  prop- 
erties just  handed  down." 


VALUATION  OF  CINCINNATI 

PROPERTY  FIXED 

Commission  Allows  $8,733,500  for  Rate-Making  Pur- 
poses, Which  Is  $1,600,000  More  Than 
City's  Figure 

The  Ohio  Public  Utilities  Commission  has  fixed  the 
permanent  valuation  of  the  properties  of  the  Union  Gas 
&  Electric  Company  of  Cincinnati  for  rate-making  pur- 
poses at  $8,733,500.  This  is  more  than  $1,600,000  in 
excess  of  the  figures  found  by  A.  C.  King,  engineer  em- 
ployed by  the  city,  and  over  $280,000  more  than  the 
tentative  value  made  by  the  commission  some  time  ago. 
The  company's  valuation  of  $21,049,681  was  reduced 
more  than  half  in  the  final  finding.  The  decision  of  the 
commission  was  announced  on  Sept.  8. 

The  commission  declined  to  include  in  full  the  com- 
pany's claim  of  $5,581,600  for  franchise  value,  $2,550,- 
263  for  the  cost  of  financing  and  $2,716,765  for  devel- 
opment of  the  business.  This  is  the  cause  of  the  wide 
difference  between  the  valuations  of  the  commission  and 
the  company.  A  charge  of  $241,000  for  preliminary 
organization  and  financing  was  allowed,  as  was  $375,000 
for  attaching  business.  The  working  capital  was  placed 
at  $150,000,  and  taxes  for  one  and  one-half  years  while 
the  company  was  being  developed  were  allowed  and 
interest  at  the  rate  of  6  per  cent  for  the  same  period 
was  included.  The  commission  also  found  that  the 
company  had  property  used  and  useful  in  the  business 
outside  of  the  city  which  was  worth  $155,655. 

The  cost  of  the  property  new  was  found  to  be  $10,- 
350,104,  and  the  depreciation  was  fixed  at  $1,616,604, 
leaving  the  present  value  $8,733,500.  The  principal 
items  were  fixed  as  follows:  Land,  $630,434;  buildings, 
$915,015;  power  plant  equipment,  $1,883,790;  substa- 
tion equipment,  $706,804;  distribution  system,  $2,667,- 
190;  interest  during  reproduction,  $644,528,  and  cost  of 
attaching  business,  $375,000.  The  increases  made  by 
the  commission  were  largely  on  real  estate. 

The  rate  for  service  fixed  by  an  ordinance  passed  by 
the  City  Council  some  time  ago  and  approved  by  a 
referendum  vote  is  8.5  cents  per  kilowatt-hour.  After 
learning  of  the  valuation  made  by  the  commission,  some 
of  the  city  officials  said  they  expected  a  slight  increase 
in  this  rate  to  accord  with  those  figures,  while  others 
expressed  the  belief  that  this  rate  will  cover  an  8  per 
cent  return  on  the  amount.  It  was  the  intention  of  the 
Council  to  provide  for  an  8  per  cent  return  on  a  value 
of  $7,700,000.  The  result  will  depend  upon  whether 
the  commission  holds  that  the  company  should  receive 
such  a  return  on  the  investment.  The  ordinance  was 
appealed  to  the  commission,  and  it  has  yet  to  decide 
upon  the  rate. 

In  regard  to  the  valuation  President  W.  W.  Freeman 
of  the  Union  Gas  &  Electric  Company  is  quoted  as 
follows : 

"The  valuation  fixed  by  the  commission  proves  the 
contention  of  the  company  that'  the  valuation  of  the 
city's  expert  upon  which  the  ordinance  fixing  an  8.5-cent 
rate  was  based  absurdly  low,  and,  furthermore,  that  at 
a  fair  valuation  of  properties  the  rates  charged  by  the 
<;ompany  in  the  past  have  been  entirely  reasonable. 
"It  also  proves  there  was  no  equitable  basis  for  the 


An  Ammeter-Voltmeter  to  Withstand 
Vibrations 

It  is  of  substantial  advantage  in  instruments  per- 
manently exposed  to  vibration  to  reduce  as  far  as  pos- 
sible the  number  of  connecting  screws  which  cannot  bt 
locked,  and  to  be  as  sparing  as  possible  of  terminals  foi 
electric  connections.  In  consequence  of  the  jarring  t( 
which  motor  cars,  or  railway  vehicles  are  exposed,  con- 
nections become  loose  and  then  cause  disturbances,  the 
origin  of  which  is  only  discovered  with  great  difficulty. 

According  to   an   invention    of    Alfred   Schoeller  oJ 


CONSTRUCTION  OF  A  COMBINED  AMMETER  AND  VOLT  METER 

Frankfort,  Germany,  which  is  the  basis  of  Patent  No 
1,195,508,  the  permanent  magnets,  the  supporting  plat< 
for  the  series  resistance,  the  terminal  springs  for  th( 
moving  coil,  the  series  resistance,  and  the  change-ovei 
contacts  of  the  instrument  are  arranged  one  above  th« 
other  with  the  necessary  insulation  between  them.  Al 
of  these  parts  are  fastened  upon  a  base  plate  by  mean; 
of  a  bridge  beam  and  only  two  screws.  By  means  of  th( 
contact  spring  the  moving  system  can  be  connected  fo] 
voltage  measurements  in  series  with  the  resistance,  01 
for  current  measurements  across  the  shunt  into  the  cir 
cuit  to  be  measured. 


Public  Service  Commission  News 

Vermont  Commission 

In  considering  the  petition  of  the  Central  Power  Cor 
poration  of  Vermont  for  a  certificate  of  public  good  fo: 
a  hydroelectric  power  and  distributing  plant  the  com 
mission  took  a  decided  stand  on  the  matter  of  competi 
tion  in  power  service.  In  this  respect  the  commissioi 
said:  i 

"An  abundance  of  electric  power  for  industrial  purl 
poses  cannot  but  tend  to  foster  the  establishment  of  ne\ 
industries  and  the  extension  of  industries  already  ex 
i sting.  Vermont's  greatest  natural  resource  at  the  pres 
ent  time  is  its  water-power.  We  are  of  the  opinion  tha 
the  establishment  of  the  principle  of  a  strict  limitatioi 
of  the  distribution  for  power  and  mechanical  purpose 
only,  of  electrical  energy  produced  from  Vermont's  wa 
ter-powers  to  any  single  company  in  a  particular  com 
munity,  would  not  be  proper  or  conducive  to  the  bes 
interests  of  the  State.  In  this  conclusion,  we  refer  t 
the  distribution  of  electric  energy  for  power  and  me 
chanical  purposes  alone,  and  do  not  mean  thereby  to  ir 
dorse  the  desirability  of  duplication  of  companies  in  th 
distribution  of  electricity  for  lighting  and  domestic  pui 
poses." 
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Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throiigliout  the  world,  togetiier  with 
brief  notes  of  general  interest. 


Power  for  Laundries. — Twenty-five 
r  cent  of  the  total  horsepower  used 

power  laundries  in  the  United  States 

1914,  according  to  the  Census  Bu- 
m's figures,  was  electric  power.  The 
al  amount  of  electricity  in  use  in 
L4  was  44,168  hp.  The  increase  in 
e  years  was  84.7  per  cent. 
Fire  Engine  Electrically  Heated. — 
jctricity  as  a  substitute  for  artificial 
s  or  coal  in  keeping  water  warm  in 
;  engines  between  calls  is  now  being 
ted  by  the  Spokane  fire  department. 

arrangement  with  Fire  Chief  Weeks 
!  Washington  Water  Power  Company 
3  installed   an   electric   boiler  heater 

station  No.  5,  in  the  city  hall,  in 
ich  the  new  plan  will  be  given  a  trial. 

Igree  on  Audit  of  Books  of  Cleve- 

d. — At  a  hearing  before  the  Ohio 
dHc  Utilities  Commission  on  Sept.  7 
agreement  was  reached  by  which  an 
lert  audit  of  the  books  of  the  Cleve- 
d  Electric  Illuminating  Company 
1  be  made  that  the  city  may  secure 
a  in  its  contention  for  the  fairness 
its  3-cent  rate  ordinance.  The  com- 
ly  agreed  to  stand  half  of  the  ex- 
se  and  City  Law  Director  Fitzgerald 
i  he  would  endeavor  to  have  the  city 
■  the  other  half. 

linneapolis  Takes  Stand  on  Isolated 
nts. — The  City  Council  of  Minneapo- 
has  declined  permission  to  an  Iso- 
ld electric  power  plant,  owned  by  and 
nng  a  wholesale  house,  to  construct 
duits  for  the  purpose  of  running 
BS  to  serve  another  building.  The 
ncil  took  the  ground  that  the  per- 
would  be  against  public  policy,  be- 
se  the  granting  of  such  permits 
lid  be  inconsistent  with  the  mainte- 
ce  of  lower  rates  in  the  business 
;ion  by  the  central  station  company 
nng  the  city. 

ijury    due     to    Defect    in    Electric 

es.  —  There  are  two  theories  and 
lines  of  decisions,  writes  C.  P.  Ber- 
in  Case  and  Comrnent,  touching  the 
ility  of  an  electric  company  supply-: 
current  to  a  consumer  where  the 
iry  arises  by  reason  of  a  defective 
iition  in  the  wires  or  equipment  be- 
ting to  the  consumer.  One  is  that 
;he  act  of  furnishing  for  use  so  dan- 
>us  a  force  as  electricity  a  party  is 
tid  to  know  that  the  poles  and  wires 
r  which  it  is  to  be  conveyed  are  in 
1  condition  that  the  furnishing  of 
1  current  will  not  endanger  life  or 
).  The  other  is  that  the  one  who 
t'ides  and  controls  the  apparatus 
equipment  over  which  the  current 
onveyed  is  bound  to  attend  to  their 
ity,  and  that  its  mere  supply  to  such 
;y  does  not  render  the  party  supply- 
it  responsible  for  the  condition  of 
»  apparatus  and  equipment. 


Congressional  Inquiry  on  Government 
Ownership  of  Public  Utilities.  —  It  has 

been  announced  that  the  joint  sub-com- 
mittee of  Congress  appointed  to  inves- 
tigate the  subject  of  government  regu- 
lation and  control  of  public  utilities  will 
begin    its    hearings    in    Washington    on 
Nov.  20.     Among  other  things  the  com- 
mittee is  authorized  to  investigate  the 
"subject  of  government  ownership  of  all 
public  utilities,  such  as  telegraph,  wire- 
less,   cable,    telephone,   express    compa- 
nies and  railroads  as  to  the  wisdom  or 
feasibility  of  government  ownership  of 
such  utilities  and  as  to  the  comparative 
worth  and  efficiency  of  government  reg- 
ulation  and   control   as   compared   with 
government  ownership  and  operation." 
Electrical  Exhibit  to  Be  Given  in  Con- 
nection   with    Industrial    Exposition   at 
Cleveland. — One  of  the  most  important 
features  connected  with  the  industrial 
exposition    to    be    given    at    Edgwater 
Park,  Cleveland,  Ohio,  on  Feb.  2-9  in- 
clusive   by   the    Cleveland    Chamber   of 
Industry  will  be  an  electrical   exhibit. 
In  addition  to  the  exhibit  proper,  the 
lighting  of  the  grounds  and  the  eight 
great  tents  that  will  house  the  exposi- 
tion will  be  interesting.     The  grounds 
will  be  lighted  by  1200-cp.   arc  lamps. 
In  each  tent  there  will  be  100-watt  and 
200-watt    gas-filled    lamps,   while    750- 
watt  lamps  will  be   used   on   the   run- 
ways.    The  boulevards  will  be  lighted 
with  festoons  of  lamps  between  West 
Sixty-fifth     and     West     Sixty-seventh 
Streets.     Another  attraction  will  be  an 
industrial    pageant,   which   will   consist 
largely  of  electric  floats,  and  prizes  will 
be  offered  for  the  most  novel  designs 
and  other  features.     It  is  felt  that  this 
will  arouse  interest  in  electricity. 

Illinois  Commission  Report — The  sec- 
ond annual  report  of  the  State  Public 
Utilities  Commission  of  Illinois,  ad- 
vance sheets  of  which  are  just  off'  the 
press,  indicates  the  divers  activities  of 
the  State  regulatory  body.  The  report 
discloses  that  the  commission  has  en- 
tered orders  in  1644  formal  cases,  of 
which  thirty-nine,  or  2.4  per  cent,  have 
been  appealed  to  courts  possessing  ju- 
risdiction. Of  these  appealed  cases 
thirteen  were  carried  to  the  Supreme 
Court  of  Illinois,  which  reversed  the 
commission  in  only  two  of  its  orders, 
and  reversed  the  Railroad  and  Ware- 
house Commission,  the  predecessor  of 
the  present  commission,  in  two  other 
orders.  Thus  the  commission  itself  has 
been  finally  reversed  in  only  one-tenth 
of  1  per  cent  of  its  orders.  The  com- 
mission, since  its  inception  in  January, 
1914,  to  the  date  of  the  second  annual 
report,  has  disposed  of  770  informal 
cases  requiring  more  or  less  extended 
investigation,  and  has  received  fees 
(principally  for  authorization  of  secur- 
ities) amounting  to  $816,223  against 
disbursements  for  salaries  and  other 
expenditures  amounting  to  $309,883 — a 
net  balance  turned  into  the  State's 
treasury  of  more  than  $500,000.  A 
complete  tabulated  list  of  the  stocks, 
bonds  and  other  securities  authorized 
by  the  commission  shows  that  all  stock 
is  required  by  the  commission  to  be  sold 
at  par,  and,  with  two  exceptions,  all 
bonds  were  required  to  be  sold  at  85  or 
above. 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  regularly  printed  in 
the  first  issue  of  eaeli  month  on  the 
next-to-last  text  page. 


Kansas  City  Section,  A.  I.  E.  E. — At 

a  meeting  to  be  held  early  in  October 
by  the  Kansas  City  Section  of  the 
American  Institute  of  Electrical  Engi- 
neers, W.  F.  Barnes  will  present  a  paper 
on  "Electric  Applications  in  Oil  Fields." 
Rochester  Section,  A.  I.  E.  E.  —  A 
meeting  of  the  Rochester  Section  of 
the  A.  I.  E.  E.  will  be  held  on  Sept.  22, 
when  a  paper  entitled  "Some  Little  Rec- 
ognized Factors  in  the  Use  of  Power- 
Limiting  Reactors"  will  be  presented 
by  John  C.  Parker. 

Louisville  Jovian  League.— The  first 
of  the  regular  v/eekly  Jovian  lunches 
was  called  for  Sept.  12,  after  a  summer 
hiatus,  and  the  first  meeting  of  the 
Jovian  committee  which  will  superin- 
tend the  electrical  demonstration  dur- 
ing America's  Electrical  Week  will  be 
held  on  Sept.  19. 

Joint  Meeting  of  Jovians  and  Insti- 
tute at  Pittsburgh.— A  joint  meeting 
and  dinner  was  held  by  the  American 
Institute  of  Electrical  Engineers  and 
the  Jovian  League  of  Pittsburgh  on 
Sept.  12  at  the  Fort  Pitt  Hotel,  Pitts- 
burgh. Different  phases  of  the  subject 
of  "The  Relations  of  the  Utilities  Cor- 
porations to  the  Public"  were  presented 
by  H.  N.  Muller,  superintendent  distri- 
bution, Duquesne  Light  Company,  C.  I. 
McCahill,  attorney  for  West  Penn  Pow- 
er Company  and  Dr.  W.  M.  Holtz,  chief 
medical  bureau,  Pittsburgh  Railways 
Company  and  Duquesne  Light  Com- 
pany. 

Empire  State  Gas  and  Electric  Asso- 
ciation.— The  annual  convention  of  the 
Empire  State  Gas  and  Electrical  Asso- 
ciation will  be  held  in  the  United  Engi- 
neering Societies  Building,  New  York 
City,  on  Oct.  5  and  6.  As  far  as  it 
has  been  completed  to  date,  the  pro- 
gram comprises  the  following:  "Taxa- 
tion," by  Paul  Shipman  Andrews;  "Ex- 
tensions," by  Carl  F.  Graf;  "Accident 
Risks,"  by  C.  E.  Morrison.  On  Oct.  5 
a  buff'et  luncheon  will  be  served  and  on 
the  following  day  the  delegates  will 
lunch  together  at  the  Engineers  Club. 
Senator  J.  Henry  Walters  of  Syracuse 
has  accepted  an  invitation  to  be  present 
and  address  the  members  on  this  occa- 
sion. Arrangements  are  being  made 
for  a  golf  tournament  on  one  of  the 
Metropolitan  courses  on  the  day  before 
the  convention.  A  meeting  under  the 
direction  of  the  electric  distribution 
committee  was  held  at  Glens  Falls  on 
Sept.  8.  The  topics  discussed  were: 
"Lighting  Protection  for  Overhead 
Lines,"  "Poles  and  Crossarms — Inspec- 
tion and  Renewing — Preservative  Treat- 
ment— Concrete  Reinforcement  of  Pole 
Butts,"  "Sector  Cable"  and  "Methods 
of  Handling  Trouble  Complaints  Rela- 
tive to  Interruptions  of  Service." 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  oj  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


TUNGSTEN    LAMP    SITUATION 

Certain  Independent  Lamp  Manufacturers  May  Be- 
come Licensed  Under  Just  and  Hanaman  Patent 

Ever  since  the  General  Electric  Company  won  its  suit 
against  the  Laco-Phillips  Company  for  infringement  of  the 
Just  and  Hanaman  patent  for  a  tungsten  filament  incan- 
descent electric  lamp  there  has  been  some  speculation  in 
the  lamp  trade  as  to  the  significance  of  the  decision  with 
respect  to  the  independent  manufacturers.  Would  the  Gen- 
eral Electric  Company  license  them  to  make  lamps  and,  if 
so,  under  what  conditions  ? 

So  far  as  could  be  found  out  none  of  the  independent 
manufacturers  has  yet  become  licensed.  There  are  suffi- 
cient reasons  to  warrant  the  belief,  however,  that  unless 
something  unforeseen  happens  a  number  of  the  more  promi- 
nent independent  lamp  manufacturers  will  make  overtures 
to  become  licensed  in  the  very  near  future.  The  license 
they  will  seek  will  grant  merely  permission  to  manufacture 
incandescent  lamps  under  the  Just  and  Hanaman  patent, 
and  perhaps  use  of  certain  processes  in  lamp  manufacture 
now  employed  by  the  associated  manufacturers.  In  any 
event,  it  is  not  anticipated  that  the  licenses,  if  granted, 
will  permit  the  use  of  the  trade  name  "Mazda"  now  used 
by  all  of  the  associated  manufacturers.  Should  any  of 
the  independents  become  licensed  no  change  is  expected 
in  the  organization,  selling  policies,  trade  names,  etc. 

One  of  the  prominent  independent  lamp  manufacturers, 
the  Independent  Lamp  &  Wire  Company,  New  York,  has  an- 
nounced that  it  is  working  under  its  own  patents,  Nos.  1,- 
166,464,  1,155,427,  1,111,698  and  1,076,590.  The  Independent 
company  and  the  General  Electric  are  now  in  litigation  con- 
cerning the  relative  merits  of  their  respective  patents. 


HEATING    APPLIANCE    PRICES 

Cost  of  Raw  Material  Prevents  Manufacturers  from 
Coming  to  Any  Decision 

One  more  month  and  the  new  prices  on  electric-heating 
appliances  that  come  under  the  Marsh  patent  go  into  ef- 
fect. What  these  prices  are  has  not  yet  been  definitely 
determined.  On  each  device  there  will  be  a  minimum  list 
and  maximum  discounts  as  was  decided  many  months  ago. 
The  matter  of  discounts,  it  is  understood,  offers  no  difficulty. 

There  has  arisen  a  situation  that  was  beyond  anyone's 
control  to  stop  and  which  without  a  doubt  has  been  re- 
sponsible for  the  major  part  of  the  delay  in  arriving  at  a 
satisfactory  set  of  prices.  That  situation  is  the  one  now 
uppermost  in  the  metal  market,  namely,  advancing  prices 
and  uncertain  delivery. 

Therefore  a  condition  such  as  the  following  confronts 
those  who  are  attempting  to  adjust  heating  device  prices. 
There  are  four  manufacturers,  say  of  flatirons.  A,  B,  C  and 
D.  By  foresight  A  has  bought  his  manufacturing  materials 
at  a  rate  of  10  cents,  B  because  he  ordered  later  at  a  rate 
of  12  cents,  C  at  a  rate  of  14  cents  and  D  at  a  rate  of  15 
cents.  D,  however,  ordered  so  late  that  he  finds  out  he 
can  only  get  half  of  his  requirements  at  15  cents,  the  other 
half  he  is  fortunate  enough  to  be  able  to  place  for  de- 
livery at  30  cents.  Now  A  is  willing  to  advance  his  price 
a  little  bit  because  it  is  all  profit,'  but  naturally  he  is  not 
willing  to  advance  it  to  the  extent  that  D  wants  it  ad- 
vanced. D  points  out  that  unless  a  certain  price  is  charged 
he  will  lose  money.  Discord  arises  and  the  licensors  find 
it  very  difficult  as  a  result  to  arrive  at  a  system  of  prices 
that  will  be  satisfactory  and  fair  to  all.  There  is  little 
doubt,  however,  but  that  prices  will  be  higher. 


FACTORY  CONGESTION  MAKES 

NECESSARY  NEW  SHIPPING  PLANS 

Deliveries  Now  Made  of  Goods  as  Completed,  With 

out  Waiting  for  Other  Parts  of  Order  to 

Be  Finished 

Electrical  manufacturing  facilities  are  now  so  crowde( 
with  orders  waiting  to  be  filled  that  factories  now  an 
known  to  be  sending  out  for  delivery  goods  as  completed 
Where  formerly  it  was  the  practice  not  to  ship  an  orde) 
until  every  part  of  the  order  was  ready  for  delivery,  a 
present,  should  any  one  part  become  ready  before  anothe: 
part,  the  first  part  ready  is  shipped  immediately.  That  is 
if  a  generator  is  ordered,  and  the  exciter  is  ready  fo 
shipment  a  month  or  two  in  advance  of  the  generate 
itself,  the  exciter  is  boxed  up  and  shipped  to  the  buyer 
while  it  may  be  some  weeks  after  before  the  generate 
will  arrive.  Likewise,  if  an  order  came  in  for  a  number  e 
motors  of  different  sizes,  the  buyer  would  probably  receiv 
the  motors  in  odd  lots.  This  has  become  necessary  so  a 
to  make  available  every  possible  square  foot  of  factor; 
space  for  operation  in  spite  of  the  increased  shipping  cost 


FOREIGN  LAMP  TRADE  j 

Two    Hundred    Per    Cent    Increase    in    Number    c 
Lamps  Exported  in  Twelve  Months 

Foreign  demand  for  incandescent  lamps  to-day  is  greatc; 
than  the  supply.  South  America,  Spain,  Australia,  EnglaiK 
France,  Italy,  Russia  and  other  important  trade  centers  ar 
in  the  market  for  immense  quantities  of  lamps.  Much  o 
this  trade  was  formerly  supplied  by  the  German  and  Aus 
trian  lamp  factories,  the  output  of  which,  of  course,  is  ne> 
unable  to  find  its  way  into  foreign  markets.  English  fac 
tories  are  unable  to  supply  the  home  demand  for  lamps  am 
as  a  result  the  imports,  especially  from  Holland,  have  ir{ 
creased  considerably.  ' 

Exports  from  the  United  States  have  increased  200  pe 
cent  in  the  past  year.  In  the  twelve  months  ended  June  3( 
1913,  2,135,119  lamps  valued  at  $391,503  were  exported;  i 
the  next  twelve  months  3,347,851  lamps  valued  at  $575,07 
and  in  the  twelve  months  ended  June  30,  last,  8,868,61 
lamps  valued  at  $1,426,911  were  exported,  an  increase  c 
roughly  200  per  cent  in  the  year.  As  much  as  these  export 
have  been  increased  they  do  not  show  the  real  demand  fc' 
lamps  in  this  country  for  export  trade.  There  have  bee 
frequent  orders  for  large  quantities  of  lamps  known  to  hav 
been  in  the  market  without  being  placed.  Even  the  smalh 
factories  which  formerly  did  very  little  or  no  export  bus 
ness  have  been  forced  by  the  volume  of  business  to  ope 
foreign  offices. 

Under  ordinary  conditions,  of  course,  this  foreign  trac 
could  be  handled  with  little  or  no  difficulty,  but  just  now  tV 
domestic  market  has  reached  such  enormous  proportior 
that  production  is  taxed  to  the  utmost.  Additions  and  in 
provements  have  been  made  and  new  machinery  ordered  bi 
still  the  lamp  factories  are  swamped  with  domestic  busines 
Under  such  conditions  the  lamp  manufacturers  of  this  ceui 
try  have  had  a  difficult  situation  to  face.  There  was  a 
opportunity  to  lay  hold  of  the  lamp  trade  of  the  world  ar 
establish  American  lamps  firmly  in  the  foreign  market 
There  were  no  other  serious  competitors  and  it  was  su( 
an  opportunity  as  the  lamp  men  have  dreamed  of.  As  tl 
opportunity  offered  itself,  however,  the  industry  was  cci 
fronted  with  the  domestic  market  and  it  was  decided 
serve  America  first.    Foreign  orders,  it  is  understood,  ther 
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are,  will  be  taken,  but  only  where  they  will  not  adversely 
fFect  the  domestic  trade. 

The  bulk  of  this  foreign  trade  is  for  tungsten  lamps, 
here  seems  to  be  a  fast  growing  demand  for  the  gas- 
lied  lamps  for  street  lighting,  especially  from  South 
.merica.  Miniature  lamps  have  played  a  large  part  in  the 
sport  trade.  Every  soldier  in  the  European  war,  it  is 
nderstood,  is  provided  with  a  flash  lamp.  Millions  of  these 
imps  were  exported  from  this  country. 


METAL  MARKET  SITUATION 

opper  Higher  at  28.25  Cents,  Lead  Also  Up,  Spelter 
Lower  and  Steel  Not  Likely  to  Go  Higher 

Developments  of  the  past  few  weeks  have  been  such  as 
ill  probably  aff^ect  the  electrical  manufacturing  industry 
msiderably.  Europe  is  again  a  heavy  buyer  of  copper, 
)th  as  to  raw  material  and  that  worked  up  into  brass.  The 
ntente  forces  are  now  making  inquiries  for  1917  require- 
ments, and  bids  of  26  cents  for  400,000,000  lb.  to  be  deliv- 
•ed  throughout  next  year  have  been  made.  Prices  have 
;en  advancing  now  for  some  weeks  and  as  this  paper  was 
ling  to  press  electrolytic  was  selling  at  28.25  cents  for 
"ompt,  27.75  cents  for  October  delivery  and  27.62^/^  for 
ovember  and  December  deliveries.  Quotations  of  27  cents 
•e  held  for  way  on  into  1917.  In  the  past  month  copper 
IS  gone  up  1.5  cents  a  pound,  and  it  is  felt  by  those  inti- 
ately  connected  with  the  market  that  further  increases 
ay  be  expected. 

Steel  companies  are  sold  up,  but  there  seems  little  likeli- 
)od  of  any  advance  in  price  of  steel  for  industrial  purposes. 
le  head  of  one  of  the  largest  steel  companies  says  no  new 
isiness  in  certain  products  is  being  solicited  due  to  the 
ready  sold  up  condition  of  the  mills.  "There  are  a  large 
imber  of  old  consumers  who  must  have  steel,  and  we  have 

move  cautiously  in  booking  business  in  order  that  these 
istomers  get  all  the  steel  they  want.  We  give  them  the 
■eference  over  the  foreign  buyers  of  munition  steel.  For- 
gn  consumers  are  paying  more  for  their  steel  than  do- 
estic  consumers,  and  this  is  as  it  should  be.  I  do  not  look 
r  any  reaction  in  prices  this  year.  At  the  same  time,  steel 
oducers  are  not  anxious  to  see  prices  advance  much  above 
eir  present  level." 

Spelter  is  selling  at  9  cents  for  prompt  and  October  de- 
/■ery,  and  8.75  cents  for  November  and  December  delivery, 
lis  is  a  slight  advance  over  a  month  ago  but  nowhere  near 
e  high  price  for  the  year  of  21.17  ^/^  cents. 
Lead  is  selling  in  New  York  at  6.7  cents,  which  is  to  be 
mpared  with  6  cents  a  month  ago.  There  is  a  feeling  in 
e  trade  that  a  further  advance  is  to  be  expected. 
Platinum  has  advanced  to  $85  an  ounce.  This  advance 
ok  place  around  the  first  of  the  month. 


SUCCESSFUL  FAN  SEASON 

astained    Hot,    Dry    Weather    Serves    to    Deplete 
Stocks  Late  in  Season 

Electric  fans  this  year  upset  all  traditions.  After  the 
ade  was  fully  resigned  to  another  dull  season  with  a 
rge  stock  to  carry  over  the  fans  began  to  move  and  they 
oved  fast  in  all  sections  but  the  East  where  unseasonable 
nditions  prevailed.  The  season  was  late  this  year  but 
hen  it  did  come  it  was  fan  weather. 

Reports  received  by  the  Electrical  World  from  different 
ctions  of  the  country  disclose  the  fact  that  fans  for 
fices  represented  the  greatest  sales.  Stores,  shops  and 
dustrial  establishments  were  the  next  greatest  in  volume, 
lies  for  domestic  purposes  were  the  smallest.  For 
>mestic  purposes  the  demand  was  much  larger  than  ever 
ifore  and  was  generally  in  the  direction  of  the  cheaper  fan. 
As  the  summer  wore  on  and  the  critical  date  grew  near 
id  then  went  by,  the  trade  began  to  fear  that  the  high 
•ices  would  act  against  the  volume  of  sales.  The  fear, 
)wever,  was  promptly  allayed  when  the  real  hot  weather 
igan  to  manifest  itself.  Stocks  were  soon  depleted  and  it 
scame  purely  a  question  of  delivery.  Price  was  no  con- 
deration.    When  goods  are  wanted  to  the  extent  that  fans 


were  wanted  this  summer  there  is  apt  to  be  little  hesita- 
tion because  of  higher  prices,  particularly  when  it  is  under- 
stood that  the  price  is  being  paid  for  a  superior  article. 

Very  small  stocks  of  fans  will  be  carried  over  this  year 
by  jobbers  and  retailers.  Last  year  the  stock  carried  over 
was  very  large,  as  the  season  had  been  wet  and  cool  and 
particularly  poor  for  fan  sales.  Thus  it  would  appear  that 
the  1916  sales  not  only  took  care  of  1916  stock  but  also 
disposed  of  that  carried  over  from  1915.  Also  the  higher 
prices  that  were  obtained  this  year  made  up  for  the  carry- 
ing charges  on  the  1915  stock  so  that  in  spite  of  a  poor 
1915  season  the  net  result  was  a  good  profit. 

Oscillating  fans  of  the  12-in.  and  16-in.  types  were  the 
best  sellers  this  year,  according  to  the  reports,  there  being 
less  call  for  the  stationary  and  adjustable  types. 

Following  are  reports  from  different  trade  centers: 

Salt  Lake  City,  Utah— Sales  this  year  are  better  than 
than  ever  before  owing  to  continued  "hot  weather.  Stock 
carried  over  will  be  small.  Few  fans  were  sold  for  indus- 
trial purposes,  the  greatest  sales  being  to  stores  and  shops. 
Offices  were  next  in  order  of  amount  of  sale,  with  orders 
for  domestic  use  third.  This  year's  demand  was  for  lower- 
priced  goods. 

Dallas,  Tex. — The  volume  of  business  was  about  three 
times  that  of  last  year.  Stock  carried  over  will  be  very 
small.  Most  of  the  fans  sold  were  for  domestic  and  ofTice 
use,  the  predominant  demand  being  for  the  oscillating  type 
and  the  regulation  type  ceiling  fans. 

St.  Paul,  Minn.— Fan  sales  were  trebled  in  1916  in  com- 
parison with  1915  and  but  small  stock  will  be  carried  over. 
Fans  sold  best  for  office  purposes.  The  predominant  de- 
mand was  for  12-in.  fans  and  larger,  although  a  large  num- 
ber of  inexpensive  8-in.  fans  were   sold  for  residence  use. 

Chicago,  III. — Sales  during  the  1916  season  have  ex- 
ceeded last  year  and  many  others,  owing  to  more  seasonal 
weather,  and  but  few  fans  will  be  left  in  stock  at  the  end 
of  the  season.  They  were  sold  freely  to  all  classes  of 
buyers.  The  demand  for  office  and  for  store  use  was  about 
the  same  as  in  the  past.  Increased  sales  for  dometic  and 
for  industrial  use  are  indicated  in  the  new  business. 

Memphis,  Tenn. — Fan  business  this  year  slightly  less 
than  normal  although  greatly  in  excess  of  that  for  1915. 
Business  developed  about  July  1,  which  was  about  six  weeks 
late.  Lateness  of  the  season  was  offset  by  the  continuance 
of  the  season  throughout  August  when  it  usually  stops 
about  the  middle  of  July.  But  few  fans  will  be  carried  over 
in  stock.  Most  of  the  fans  sold  went  into  residences  al- 
though proportionately  the  offices  took  the  largest  number. 
The  demand  is  growing  towards  the  oscillating  type  of  fan. 

Detroit,  Mich. — Sales  were  well  above  the  last  two  years 
and  stock  is  now  very  low.  Most  of  the  sales  were  made 
to  offices  and  stores.  In  the  majority  of  cases  the  demand 
was  for  12-in  or  16-in.  oscillating  fans. 

Birmingham,  Ala. — Season  not  so  good  because  of  very 
hot  early  summer  and  rain  from  the  first  of  June  to  early 
August.  For  this  reason  the  stock  of  fans  carried  over  will 
exceed  that  of  last  year.  The  majority  of  the  sales  were  for 
office  work.  There  is  little  demand  for  a  cheap  fan.  The 
12-in.  oscillating  fan  predominated  in  this  year's  sales. 

Cleveland,  Ohio — No  comparison  between  1915  and  1916 
fan  business  because  there  was  practically  no  business  in 
1915  while  in  1916  it  was  impossible  to  obtain  enough  stock. 
Practically  all  jobbers  in  this  district  will  carry  a  small 
stock  over  to  1917.  The  largest  sales  were  to  factories 
for  use  in  offices  and  shops. 

Philadelphia,  Pa. — Volume  of  sales  was  satisfactory, 
although  not  as  large  as  in  some  former  years,  due  to  the 
lateness  in  the  season.  A  very  small  stock  will  be  carried 
over.  Offices,  stores  and  industrial  plants  were  the  best 
outlet  for  fans,  particularly  offices.  The  principal  demand 
was  for  a  12-in.,  oscillating  type,  while  last  year  the  16-in. 
oscillator  was  the  best  seller. 

New  York,  N.  Y. — The  1916  fan  season  was  noor.  In  the 
first  place  the  season  started  late  and  when  it  did  begin  the 
hot  spells  were  at  intervals  and  of  but  short  duration  and 
not  suitable  for  the  fan  business.  Very  small  stocks  will 
be  carried  over  this  year  by  jobbers  owing  to  the  great  cau- 
tion exercised  in  stocking  up.  It  is  thought  that  about  40 
per  cent  more  oscillating  type  fans  than  desk  fans  were  sold 
this  year  in  this  territory. 
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Manufacturing  and  Industrial 

Guardsmen    Create    liorder    Market    for    Flash    Lamps.— 

Reports  and  letters  from  the  Mexican  border  tell  of  u  large 
demand  by  National  Guardsmen  stationed  there,  for  flash 
lamps  and  batteries. 

Paine,  McClellan  &  Campion,  engineers,  announce  the  for- 
mation of  a  partnership  by  F.  B.  H.  Paine,  William  McClel- 
lan and  Horace  T.  Campion  with  offices  at  25  Church  Street, 
New  York  City,  and  1420  Chestnut  Street,  Philadelphia. 

The  Richardson  Electric  Company  of  Duluth,  Minn.,  has 
recently  secured  the  following  contracts:  Electrical  in- 
stallation in  the  Court  House  at  Ribbing,  Minn.,  and  elec- 
trical work  in  the  Nopeming  Sanitorium  for  consumptives, 
the  Ginder  residence  at  Duluth,  the  Barnum  residence  at 
Duluth  and  the  Consolidated  School  at  Lindstrom,  Minn. 

Postal  Contract  for  Spark  Plugs.— The  Postmaster-Gen- 
eral has  awarded  to  the  Hartford  (Conn.)  Machine  Screw 
Company,  manufacturer  of  "Master  Calorite"  spark  plugs, 
the  contract  for  filling  the  spark-plug  requirements  of  the 
postal  service  for  the  ensuing  fiscal  year,  with  "Master 
Calorite"  plugs.  There  has  been  a  substantial  increase  in 
the  sales  of  "Master  Calorite"  plugs  this  season  to  motor 
car  owners  and  manufacturers. 

Electric  Musical  Instrument  Manufacturers  Organize.— A 
num.ber  of  manufacturers  of  electric  musical  instruments  re- 
cently organized  under  the  name  of  the  Electrically  Driven 
Musical  Instrument  Manufacturers'  Association.  A  sum  of 
$25,000  was  set  aside  to  introduce  "Electric  Music  Week"  in 
New  York  State  outside  New  York  City.  Similar  campaigns 
for  the  other  sections  of  the  country  are  being  planned  to 
follow  that  in  New  York  State. 

Good  Fall  and  Winter  Outlook  for  Louisville,  Ky.— Rep- 
resentatives in  Louisville  of  electrical  machinery  houses 
report  that  business  is  improving  and  that  the  outlook  for 
the  fall  and  winter  is  good.  Deliveries  can  now  be  promised 
in  better  time  than  was  possible  some  months  ago,  although 
a  local  manufacturer  stated  that  he  was  obliged  the  other 
day  to  turn  down  a  large  order  because  he  could  not  promise 
delivery  inside  of  four  months. 

New  Department  Established  in  Aid  of  Foreign  Trade. — A» 
Barnaud,  commercial  agent  in  charge  of  the  New  York  office 
of  the  Bureau  of  Foreign  and  Domestic  Commerce,  has  an- 
nounced the  opening  of  a  new  department  in  connection  with 
the  work  of  the  bureau,  namely,  the  "Division  of  Commercial 
Agents  of  the  Bureau  of  Foreign  and  Domestic  Commerce." 
This  new  division  will  be  in  charge  of  Eliot  G.  Mears  and 
will  deal  with  special  investigations  undertaken  by  the  bu- 
reau in  foreign  countries. 

Wirt  Company  Publicity  Campaign,— An  eight-months' 
advertising  campaign,  pushing  the  "Dim-a-lite"  line  of  de- 
vices, which  are  manufactured  by  the  Wirt  Company,  Phila- 
delphia, Pa.,  commences  this  month  and  runs  until  May  of 
next  year.  In  addition  to  advertising  in  both  trade  and 
popular  magazines,  the  trade  will  be  off ered,- for  distribu- 
tion to  its  customers,  a  new  set  of  three-color  lithographed 
descriptive  leaflets,  various  kinds  of  window-display  mate- 
rial and  a  new  type  of  "Dim-a-lite"  demonstrating  machine. 
This  is  the  third  successive  year  of  national  advertising 
inaugurated  by  the  Wirt  Company. 

Addition  to  Robbins  &  Myers  Plant.— The  addition  to 
the  factory  of  The  Robbins  &  Myers  Company,  Springfield, 
Ohio,  which  was  started  early  in  1916,  was  completed  on 
Sept.  1.  The  equipment  is  now  being  installed  and  a  part 
of  it  is  in  operation.  The  new  building  is  of  the  same  con- 
struction as  the  older  buildings,  concrete  with  steel  window 
sashes  and  wood  floors.  It  is  62  ft.  in  width,  436  ft.  in 
length,  and  has  five  floors,  showing  a  total  floor  space  of 
about  135,000  sq.  ft.  With  the  completion  of  this  building 
ground  has  been  broken  for  another  building  which  will 
be  erected  immediately  adjoining  the  building  just  com- 
pleted. 

Large  Cooling  Tower.— What  is  said  to  be  the  largest 
natural-draft  cooling  tower  so  far  biiilt  has  recently  been 
completed  at  the  Anderson,  Ind.,  plant  of  the  American 
Steel  &  Wire  Company.  This  tower  is  of  the  Wheeler- 
Balcke  type  built  by  the  Wheeler  Condenser  &  Engineering 
Company  of  Carteret,  N.  J.  The  tower  is  approximately 
150  ft.  long,  50  ft.  wide  and  75  ft.  high  and  has  a  yellow- 


pine  frame  with  cypress  sheathing  and  filling.  The  tower 
has  two  chimneys  which  rise  above  the  cooling  stacks  and 
create  the  air  circulation  by  natural  draft.  Its  capacity  is 
7300  gal.  a  minute  cooled  from  115  deg.  to  85  deg. 

Large  Order  for  Equipment  for  Mining  Company's  Mill. 
— An  order  for  the  electrical  equipment  for  a  big  new  mill 
and  two  substations  of  the  Alaska  Juneau  Gold  Mining  Com- 
pany at  Juneau,  Alaska,  has  recently  been  received  by  the 
Westinghouse  Electric  &  Manufacturing  Company  of  East 
Pittsburgh,  Pa.  The  order,  which  covers  every  piece  of  elec- 
trical apparatus  required  for  all  operations  from  the  time 
the  ore  is  taken  out  of  the  mine  to  its  transition  into  pure 
gold,  includes:  Two  300-kw.  rotary  converters  with  trans- 
formers; two  18-ton  tandem  locomotives;  two  400-hp.,  thir- 
teen 225-hp.  and  thirteen  150-hp.  induction  motors;  two  350- 
hp.  synchronous  motors  and  exciters,  two  300-kva.  synchro- 
nous motors;  fifteen  smaller  motors;  one  100-kw.  motor- 
generator  set,  and  a  seventeen-panel  switchboard.  The 
order  represents  the  equipment  for  only  a  first  section  of 
the  mill.  When  complete  the  mill  will  be  four  times  its 
present  size  and  will  be  the  largest,  most  complete  and 
most  modern  installation  anywhere  in  America,  it  is  claimed. 

Foreign  Trade  Promotion  Work. — The  promotion  of  for- 
eign trade  by  the  government  is  centered  in  the  Bureau  of 
Foreign  and  Domestic  Commerce.  Its  facilities  for  collect- 
ing trade  information  extend  over  the  entire  world,  and  may 
be  briefly  divided  into  three  principal  sources:  (1)  American 
consular  officers  in  foreign  countries;  (2)  commercial  at- 
taches of  the  bureau  stationed  in  the  principal  capitals  of 
Europe,  South  America  and  the  Orient,  and  (3)  commercial 
agents  of  the  bureau  making  special  investigations  of  trade 
conditions  abroad.  A  vast  volume  of  trade  information 
flows  into  the  bureau  from  these  sources  in  the  form  of  ca- 
blegrams and  written  reports,  and  in  order  to  distribute  this 
information  promptly  and  to  make  sure  that  it  is  transmitted 
direct  to  those  commercial  classes  which  are  interested  a 
comprehensive  record  known  as  the  "Exporters'  Index"  has 
been  established  in  the  bureau.  This  index  is  made  use  of 
daily  in  sending  out  these  commercial  facts,  which  include 
notices  relating  to  monographs  covering  special  lines  of 
trade,  handbooks  in  regard  to  individual  foreign  countries, 
special  statements  of  foreign  commerce,  tariff  reports,  pho- 
tographic copies  of  documents,  such  as  plans,  specifications 
and  illustrations,  copies  of  confidential  circulars  setting  forth 
opportunities  received  by  cable  from  consular  officers,  at- 
taches and  commercial  agents,  marked  copies  of  the  daily 
Commerce  Reports  containing  items  of  direct  interest  to 
manufacturers  and  exporters  in  certain  lines,  and  notices  in 
regard  to  statistical  publications  of  the  bureau  relating  to 
the  foreign  commerce  of  the  United  States.  The  bureau  is 
building  up  this  index  with  the  names  of  those  manufactur- 
ers interested  in  foreign  trade. 

The  Willard  Storage  Battery  Company  of  Dallas,  Tex., 
has  been  incorporated  with  a  capital  stock  of  $20,000  by 
George  L.  Barrett,  Noble  Hine,  of  Dallas,  and  W.  W.  Wyne- 
ken  of  Cleveland,  Ohio. 


NEW  YORK  METAL  MARKET  PRICES 

, Sept.  5 ,  , Sept.    12 > 

Selling  Prices  Selling  Prices 

Bid         Asked         Bid         Asked 
Copper  £  s       d  £  s       d 

London,  standard   spot 109        0        0  111        0        0 

Prime  Lake 27.00  to  27.50t  27.62y2  to  28.00t 

Electrolytic     27.50  to  28.00t  28.12%  to  28.37i^t 

Casting         25.00  to  25. 25t  25.50       to  25.75t 

Copper  wire SS.OOf  33.00t 

Lead     6.50  6.50 

Nickel    45.00  to  50.00  45.00      to  50.00 

Sheet  zinc,  f.o.b.   smelter 15.00t  15.00t 

Spelter,   spot to    8.80  9.17y2  to    9.30 

Tin    straits       39.00  38.30 

Aluminum,  98  to  99  per  cent...    58.00  to  eO.OOf  59.00      to  Gl.OOf 

OLD  METALS 

Heavy  copper  and  wire 22.00  to  22.50t  22.00  to  22.50t 

Brass    heavy  12.75  to  13.00t  12.75  to  13.00t 

Brass    light  9.10  to  10.50t  9.10tol0.50t 

Letd     heavy  ■■;  : 5.50  to    5.62y2t  5.50  to    5.62%t 

Zinc,' scrap 6.00  to    6.50t  6.00  to    6.50t 

COPPER  EXPORTS 

Total  tons  to  Sent.  12 10,472 

fNominal. 
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Corporate  and  Financial 

American  Railways  Company,  Philadelphia,  Pa. — The  New 

irsey  Public  Service  Commission  has  approved  the  purchase 
7  the  American  Railways  Company  of  a  number  of  electric 
jht  and  power  companies  in  New  Jersey  operating  around 
ridgeton.  The  negotiation  is  made  through  the  Electric 
jmpany  of  New  Jersey,  a  new  subsidiary,  and  operation  of 
e  properties  under  control  of  the  American  Railways  Com- 
iny  has  already  started.  The  territory  embraced  serves  a 
ipulation  of  85,000  and  includes  the  towns  of  Berlin,  Clem- 
iton.  Glen  Lake,  Laurel  Springs,  Glassboro,  Pennsgrove, 
tman,  Salem,  Sharptown,  Swedesboro,  Wenonah  and 
oodstown.  Part  of  the  power  used  will  be  generated,  as  at 
•esent,  at  the  power  plant  at  Bridgeton,  N.  J.,  owned  by  the 
merican  Railways  Company,  and  additional  energy  will  be 
ipplied  directly  from  Wilmington  through  a  duplicate  cable 
stem  running  under  the  Delaware  River  and  thence  by 
ansmission  lines  to  Paulsboro,  Salem,  etc. 

Princeton  (Ky.)  Light  &  Power  Company. — The  com- 
iny's  plant  has  been  added  to  the  other  Kentucky  prop- 
ties  of  the  Kentucky  Light  &  Power  Company  by  pur- 
lase,  and  W.  J.  Holman  will  continue  as  manager  under 
e  new  owners. 

Pacific  Gas  &  Electric   Company,   San  Francisco,   Cal. — 

le  earnings  statement  for  the  twelve  months  ended  July  31, 
16,  follows: 

1916  1915 

ross    operating    revenue $18,609,825      $17,845,000 

perating  expenses,  maintenance,  taxes 
and  reserves  for  casualties,  uncollectible 
accounts    and    depreciation 10,749,800        10,240,751 

Net    operating-    revenue $7,860,025        $7,604,249 

on-operating   revenue    472,828  340,691 

Total    net    income $8,332,853        $7,994,940 

ond  and  note  interest 3,900,718  4,061,952 

ond  and  note  discount  and  expense 171,680  292,596 

Surplus     $4,260,455        $3,590,392 

ividends   on   preferred   stock 1,253,030  902,792 

Balance    $3,007,425        $2,687,600 

Laurentide  Power  Company,  Ltd.,  Grand  Mere,  Province 
'  Quebec,  Canada. — An  issue  of  $7,500,000  of  first  mortgage 
;losed)  5  per  cent  sinking  fund  gold  bonds,  dated  Jan.  1, 
)16,  and  due  Jan.  1,  1946,  is  being  offered  at  90  and  accrued 
terest  to  yield  5.70  per  cent. 

Texas  Power  &  Light  Company,  Dallas,  Tex. — Tlie  com- 
\ny  has  completed  the  connection  of  its  transmission  line 
lat  leads  to  Paris  with  that  which  runs  out  of  Waco.  This 
aces  in  one  system  more  than  300  miles  of  power  line, 
eluding  electric  plants  at  Paris,  Bonham,  McKinney,  Deni- 
)n,  Waco,  Temple,  Taylor,  and  the  plant  of  the  Fort  Worth 
rex.)  Power  &  Light  Company.  Shortly  before  the  war 
itbreak  in  Europe,  this  company  entered  into  a  contract 
ith  the  city  of  Denison  under  which  it  took  over  the  light- 
ig  and  power  privileges  in  the  town  and  agreed  to  con- 
duct and  have  completed  by  Dec.  31,  1916,  a  new  water 
ation,  to  be  situated  on  Red  River,  near  Denison,  at  a  cost 
:  not  less  than  $400,000.  The  company  gave  bond  to  the 
ty  in  the  sum  of  $25,000  as  a  guaranty  that  it  would  carry 
it  the  agreement  to  build  a  new  power  station.  It  is 
9w  announced  that  on  account  of  the  bad  condition  of  the 
loney  market  the  company  will  be  unable  to  construct  the 
ower  plant  within  the  agreed  time.  It  will  ask  the  City 
ouncil  to  enter  into  a  new  contract  whereby  it  shall  be 
;ipulated  that  a  power  station  to  cost  from  $750,000  to 
1,000,000  shall  be  erected  on  the  Red  River  within  three 
ears.  The  company  is  willing  to  enter  into  a  new  bond 
)r  $75,000  that  it  will  fulfill  the  proposed  amendment  or 
ew  contract.  The  Texas  Power  &  Light  Company  has 
nder  consideration  and  well  advanced  toward  consumma- 
on  big  plans  for  enlarging  its  electric  power  transmission 
y^stem  in  different  parts  of  Texas.  It  is  tentatively  de- 
ided  to  construct  a  large  power  generation  station  at 
ustin  for  the  purpose  of  affording  power  for  an  extension 
f  its  transmission  line  to  that  city  and  thence  to  San  An- 
)nio.  The  Southern  Traction  Company,  with  which  the 
exas  Power  &  Light  Company  is  closely  allied,  will  extend 
•s  interurban  electric  line  from  Waco  south  to  San  An- 
)nio  via  Austin  in  the  not  far  distant  future,  it  is  stated, 
nd  the  proposed  Austin  power  station  will  furnish  power 
3r  operating  the   new  division. 


New  Utility  and  Industrial  Companies 

The  Sunrise  (Minn.)  Milling  &  Electric  Company  has  been 
incorporated  with  a  capital  stock  of  $25,000  by  Frank  A. 
Spivak  and  A.  H.  Lindquist  of  Sunrise,  Minn. 

The  Waldron  (Ark.)  Light  &  Ice  Company  has  been  incor- 
porated with  a  capital  stock  of  $10,000  to  construct  and 
operate  an  electric-light  plant.  The  officers  are:  J.  S.  Hill, 
president;  W.  P.  Harris,  vice-president;  J.  L.  Center,  secre- 
tary, and  W.  S.  Mitchel,  treasurer. 

The  Chaparra  Light  &  Power  Company  of  Jersey  City, 
N.  J.,  has  been  incorporated  by  H.  W.  Wilmot  of  Montclair, 
N.  J.;  H.  L.  Valentine  of  Newark,  N.  J.,  and  W.  J.  Vreeland 
of  Great  Neck,  N.  Y.  The  company  is  capitalized  at  $10,000 
and  proposes  to  construct  and  operate  electric-light  and 
power  plants. 

The  G.  &  P.  Electrical  Supply  House  of  New  York,  N.  Y., 
has  filed  articles  of  incorporation  with  a  capital  stock  of 
$10,000  to  do  a  general  electrical  contracting  business  and 
to  deal  in  chandeliers,  brackets,  lamps,  etc.  The  incorpor- 
ators are:  S.  Phillips,  S.  and  M.  I.  Garshelis,  1271  Hoe 
Avenue,  the  Bronx. 

The  Etowah  Milling  &  Power  Company  of  Atlanta,  Ga., 
has  been  organized  with  a  capital  stock  of  $500,000.  The 
company  controls  one  of  the  water  power  sites  on  the 
Etowah  River.  The  officers  are:  John  P.  Given,  president; 
Jackson  Simms,  vice-president,  and  D.  S.  Walraven,  acting 
secretary  and  treasurer. 

The  Washington  Coast  Utilities  Company  of  Arlington, 
Wash.,  has  been  incorporated  with  a  capital  stock  of  $100,- 
000  to  supply  electricity  to  towns  and  commercial  industries, 
etc.  The  incorporators  are:  Warren  Marshall,  Shirley  S. 
Philbrick  of  Boston,  Mass.,  and  Charles  E.  Shepherd  of 
Seattle,  Wash.  The  main  office  will  be  located  in  Arlington, 
Wash. 


Trade  Publications 

Conduit  End  Fitting.— The  "Johnson  Cap-Swivel-Let"  is 
described  and  illustrated  in  a  leaflet  issued  by  the  Cap- 
Swivel-Let  Company,  Warren,  R.  I. 

Display  Stand. — A  line  of  motor-driven  display  stands  for 
advertising  purposes  is  described  and  illustrated  in  a  booklet 
issued  by  Winfield  Smith,  Buffalo,  N.  Y. 

Multiblade  Fans.— The  Clarage  Fan  Company,  Kalama- 
zoo, Mich.,  describes  and  illustrates  several  types  of  multi- 
blade  fans  for  heating,  ventilating  and  drying  systems. 

Heating  Appliances.— Industrial  heating  appliances  as 
manufactured  by  the  Westinghouse  Electric  &  Manufac- 
turing Company  are  described  and  illustrated  in  Leaflet 
No.  3918  just  issued. 

Induction  Motors.— The  Lincoln  Electric  Company,  Cleve- 
land, Ohio,  has  prepared  an  attractive  catalog  which  is 
descriptive  of  its  induction  motors  for  two-phase  and  three- 
phase  operation.  The  catalog  is  profusely  illustrated,  of 
large  size  and  contains  forty-eight  pages. 

Industrial  Research. — Esterline  &  Angus,  Indianapolis, 
Ind.,  have  published  an  attractively  illustrated  brochure 
entitled  "Industrial  Research  and  Development,"  which  con- 
tains information  on  fifteen  years  of  scientific  research. 

Electric  Floor  Surfacers.— The  "American  Universal" 
floor  surfacer  which  is  designed  for  motor  operation  and 
all  kinds  of  wooden  floors  is  described  and  illustrated  in  a 
catalog  issued  by  the  American  Floor  Surfacing  Machine 
Company,  518  South  St.  Clair  Street,  Toledo,  Ohio. 

Violet  Ray  Apparatus. — The  Bleadon-Dunn  Company,  208 
North  Fifth  Avenue,  Chicago,  has  just  issued  an  envelop 
stuffer  which  illustrates  and  describes  uses  for  violet  ray 
apparatus.  A  space  on  the  cover  has  been  left  blank  so 
that  local  dealers'  names  may  be  stamped  on  the  literature. 

Electric  Apparatus. — The  Westinghouse  Electric  &  Manu- 
facturing Company,  East  Pittsburgh,  Pa.,  has  issued  leaflet 
No.  3828  on  oil-well  motors  pumping  with  powers  and  pull 
rods,  leaflet  No.  3872  on  the  application  of  lightning  ar- 
resters on  direct-current  street  railway  cars,  leaflet  No. 
3916  on  induction  feeder-voltage  regulators,  and  leaflet  No. 
1292  on  loom  motors. 
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New  England 


FAKMINiITON.  ME. — The  route  for  the 
)iigh-teii.sioi>  olei'trlc  line  from  Parmingdah' 
tc  Bath,  AIo.,  a  distance  of  about  30  mlU-B, 
l>as  been  surveyed  and  poles  are  now  beiiiR 
set.  About  1200  poles  are  to  be  used.  Tlie 
lino  will  bo  bruUKlit  across  the  Kenni'bec 
Kiver  at  (^h()i)ps  I'oint  in  Woolwich  to  a 
point  in  the  northern  end  of  FarminBdale. 
for  which  hitjh  towers  are  now  being  erected. 
Through  mistake  this  item  appeared  under 
Farmingilale,  Mass.,  in  the  issue  of  Sept.  !». 
rimTl.AND,  ME. — Bids  will  be  received 
bv  John  T.  Kagan,  clerk  of  the  Portland 
IJigh  School  Commission.  S.^i  Exchange 
Street,  J'ortland,  until  Sept.  27  for  electric 
wiring,  etc.,  of  the  new  High  School  build- 
ing, rians  and  speciHcations  may  be  ob- 
tained at  the  office  of  Miller  .*i  Mayo,  archi- 
tects. Fidelity  Building.  I'orlland,  Mc.  ;  also 
at  the  olhce  of  G.  Henri  Desmond,  associate 
architect.  If)  Beacon  Street,  Boston,  Mass. 

MANCHlCSTlOli.  N.  H. — I'lans  are  being 
prepared  bv  the  Manchester  Traction  Com- 
pany for  the  erection  of  a  power  .plant. 
French  &  Hubbard.  S.S  Pearl  Street,  Bos- 
ton,   Mass.,    are   engineers. 

ST.  AIjBANS,  VT. — The  Public  Electric 
liight  Company  has  applied  to  the  Public 
Service  Commission  for  permission  to  issue 
5;i-'')0,000  in  capital  stock. 

GREAT  BARRINGTON,  MASS.  —  The 
contract  for  the  construction  of  a  hydro- 
electric plant  for  the  Great  Barrington 
Electric  I^ight  Company  has  been  awarded 
to  the  Fiske-Carter  Construction  Company 
of  Worcester.  Charles  T.  Main  of  Boston 
is   architect. 

GREAT  BARRINGTON,  MASS.  —  The 
Great  Barrington  Electric  Light  Company 
has  petitioned  the  Selectmen  for  permission 
to  erect  a  transmission  line  along  the  3- 
mile  hill  road  to  the  top  of  the  hill  and 
to  the  Monterey  town  line. 

LAWRENCE,  MASS. — The  installation  of 
an  ornamental  street-lighting  system  in  the 
business  district  is  under  consideration. 

NORTHAMPTON,  MASS. — Arrangements 
have  been  made  bv  the  Northampton  Elec- 
tric Light  Company  to  obtain  electricity 
from  the  Easthampton  Gas  Company,  which 
secures  energy  from  the  Turners  Falls 
Power  &  Electric  Company.  A  transmission 
line  will  be  erected  to  connect  the  North- 
ampton plant  with  the  substation  at  Mount 
Tom. 

W^STPIELD,  MASS. — A  special  town 
meeting  will  be  called  to  vote  on  an  addi- 
tional appropriation  for  the  municipal  elec- 
tric-light  department. 

"WINCHENDON,  MASS. — Extensive  im- 
provements are  contemplated  by  the  Win- 
chendon  Electric  Light  &  Power  Company 
to  its  generating  station  No.  2,  Including 
the  construction  of  a  large  brick  building, 
the  installation  of  two  water  wheels,  new 
generators  of  the  vertical  type  and  other 
necessary  equipment. 

PAWTUCKET,  R.  I. — Permission  has 
been  granted  the  Blackstone  Valley  Gas  & 
Electric  Company  of  Pawtucket  to  erect 
electric  transmission  lines  on  Wrentham 
Road,  Sneach  Pond  Road  and  Sheldonville 
Road  by  the  Town  Council  of  Cumberland. 
The  proposed  line  will  enable  the  company 
to  supply  electricity  in  the  towns  of  Dia- 
mond Hill,  Arnold's  Mills  and  Grant's  Mills 
and  also  to  the  sawmills  in  this  district,  and 
also  for  street-lighting.  At  present  gas  and 
oil  lamps  are  used  for  lighting  the  thor- 
oughfares in  these  towns. 

PROVIDENCE,  R.  I. — Permits  have  been 
issued  for  an  addition  to  the  power  plant 
of  Mill  No.  5  of  the  Wanskuck  Company  at 
725  Branch  Avenue,  Providence. 

NEW  LONDON,  CONN. — Bids  will  be  re- 
ceived by  W.  E.  Clarke,  resident  engineer, 
rivers,  harbors  and  bridges  commission. 
New  London,  Conn.,  until  Sept.  29  for  in- 
stalling four  freight  elevators  under  con- 
tract No.  3.  Copies  of  plans  will  be  fur- 
nished on  application  to  the  above  office. 
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Middle  Atlantic 

ALBANY,  N.  Y. — Bids  will  be  received 
by  the  Trustees  of  Public  Buildings,  Execu- 
tive Chamber,  Capitol,  Albany.  N.  Y..  until 
Sept.  28  for  electric  fixtures  in  connection 
with  the  alterations  and  additions  to  the 
State  Hall,  Albany.  Drawings  and  specifi- 
cations mav  be  obtained  at  the  New  York 
office  of  the  Department  of  Architecture, 
1224  Woolworth  Building,  New  York,  and 
at  the  Department  of  Architecture,  Capitol, 
Albany. 

BROOKLYN,  N.  Y. — The  Public  Service 
Commission  has  granted  the  Kings  County 
Lighting  Company  of  Brooklyn  permission 
to  issue  $675,000  in  bonds. 

BROOKLYN,  N.  Y. — The  istallation  of  a 
new  street-lighting  system  from  P'lushing 
Avenue  to  Conway  Street  and  from  Broad- 


way to  the  County  Line  is  under  consider- 
ation. It  is  i)ropose(l  to  ])lace  the  feed 
wires   in   underground   conduits. 

BROOKLYN.  N.  Y.— Bids  will  be  re- 
ceived by  the  Commissioner  of  Docks,  I'ier 
"A,"  foot  of  Battery  Place,  North  River, 
New  York,  until  Sept.  22  for  furnishing  and 
installing  six  portable  winches  with  appur- 
tenances on  the  pier  near  the  foot  of  Thirty- 
fifth  Street,  in  the  borough  of  Brooklyn. 
Blank  forms  and  further  information  may 
be  obtained  at  the  above  office. 

BROOKLYN,  N.  Y. — Bids  will  be  received 
at  the  Bureau  of  Supplies  and  Accounts, 
Navy  Department,  Washington,  D.  C,  until 
Sept.  26  for  delivering  at  the  navy  yard, 
Brooklyn,  N.  Y.,  an  automobile,  windlasses, 
winches,  air  compressors,  hard  drawn  cop- 
per, hoisting  equipment,  steering  gears, 
sterilizing  outfits,  masthead  lamps,  copper 
burrs,  single-conductor  wire,  etc.  Applica- 
tion for  proposals  may  be  made  to  the  sup- 
ply officer,  navy  yard,  Brooklyn,  or  to  the 
Bureau  of  Supplies  and  Accounts,  Wash- 
ington, D.   C. 

BUFFALO,  N.  Y. — The  Delaware  & 
Lackawanna  Railroad  Company  contem- 
plates the  construction  of  a  power  house, 
to  cost  about  $18,000. 

GLOVERSVILLE.  N.  Y. — The  Manufac- 
tures Leather  Finishing  Company  of  Glov- 
ersville  is  in  the  market  for  twenty  220- 
volt,  two-phase,  60-cycle,  alternating-cur- 
rent squirrel  cage  induction  motors,  sizes 
3.  5  and  71/2  hp.,  1200  r.p.m.,  60  days  de- 
livery. Orders  will  be  placed  by  A.  C. 
Scribner,  electrical  engineer,  Gloversville. 

LOCKPORT,  N.  Y. — Plans  are  being  con- 
sidered by  the  Hydraulic  Race  Company 
for  extensive  power  developments  in  Lock- 
port. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  C.  B.  J.  Snyder,  superintendent  of  school 
buildings.  Department  of  Education,  Park 
Avenue  and  Fifty-ninth  Street,  New  York, 
until  Sept.  25  for  additions  and  alterations 
in  the  electric  equipment,  duplicate  school 
plan,  at  Public  Schools  72,  101,  109,  168  and 
171,  borough  of  Manhattan.  Blank  forms 
and  specifications  may  be  seen  at  the  above 
office. 

ALLENTOWN,  PA. — We  are  informed 
that  the  city  of  Allentown  does  not  contem- 
plate the  installation  of  a  municipal  electric- 
light  plant.  The  Lehigh  Valley  Light  & 
Power  Company  furnishes  electrical  service 
in  Allentown.  An  item  published  in  the  is- 
sue of  Sept.  9  stated  that  an  outline  of 
plans  for  a  municipal  electric  plant  had 
been  submitted  to  the  Council. 

CHESTER,  PA. — Combination  ornamen- 
tal poles  will  be  erected  in  the  business  sec- 
tion by  the  Beacon  Light  Company. 

GLENFIELD,  PA. — The  Duquesne  Light 
Company  of  Pittsburgh  is  planning  to  erect 
a  new  pole  transmission  line  to  Glenheld 
and  install  an  overhead  distributing  system. 
HALIFAX,  PA.— The  Borough  Council 
is  considering  a  proposition  to  establish 
an   electric-lighting  system   in  Halifax. 

LANSDOWNE,  PA. — The  Public  Service 
Commission  has  granted  the  Delaware 
County  Electric  Company  of  Lansdowne 
permission  to  install  and  operate  street- 
lighting'  systems  at 
Rutledge. 

MARCUS      HOOK, 
Light    Company    and  ,,   ^i.      „  ^v. 

sylvania  Traction  Company,  both  of  Ches 
ter,  will  install  and  operate  a  street  light- 
ing system   in   Marcus   Hook. 

PHILADELPHIA,  PA. — The  construction 
of  a  new  boiler  plant  at  its  factory  i.s  con- 
templated by  the  Hardwick  &  Magee  Com- 
pany. 

ROCHESTER,  PA. — The  City  Council  has 
approved  the  report  of  the  light  committee 
recommending  the  installation  of  incan- 
descent tungsten  lamps  to  replace  the  arc 
lamps  now  in  use. 

ST  CLAIR.  PA. — The  Schuylville  Rail- 
way Company  of  Girardville  is  contemplat 


Aldan,     Ridley     and 

PA.  —  The      Beacon 
the    Southern    Penn- 


U  miles  of  mains,  pumping  plant  and  electric 
ixiwer  station.  Is  under  conBlderatlon.  The 
( oHi  is  estimated  at  about  |60,000.  Joseph 
|{.  Uider,  29  Broadway,  New  York,  N.  Y., 
is  under  consideration. 

NEWARK,  N.  J. — The  Roseville  Im- 
provement Association  is  considering  the 
installation  of  a  municipal  electric-light 
plant.  lOdward  J.  Macksey,  as  a  member 
of  the  Federation  of  Improvement  Associa- 
tions, will  obtain  data  and  estimates  re- 
garding the  estaVjlishment  of  municipal 
electric-lighting  jilant  in  connection  with 
a   garbage  disposal  station. 

I'AULSBORO,  N.  J.— The  Vacuum  Oil 
Company,  61  Broadway,  New  York,  N.  Y., 
contemplates  the  construction  of  a  power 
house,   100  ft.  by  115  ft. 

pOMPTON  LAKES,  N.  J.— Extension 
are  contemplated  to  the  borough  water  and 
light  plant,  including  the  installation  of  a 
new  gas  producer  and  engine  equipment, 
Joseph  B.  Rider,  29  Broadway,  New  York, 
N.  Y.,  is  engineer. 

TOWSON.  MD. — The  installation  of  an 
electric-light  plant  at  the  State  Normal 
School   in   Towson   is  under  consideration. 

WEBSTER  SPRINGS,  W.  VA.— The 
Webster  Springs  Power  Company  has  ap- 
plied to  the  Public  Service  Commission  for 
permission  to  construct  dams  on  Elk  and 
Gauley  Rivers   in  Webster  County. 

RICHMOND,  VA. — Plans  are  being  con- 
sidered for  the  installation  of  a  nev/  fire- 
alarm   and   police   signal   system. 

ROANOKE,  VA. — The  Roanoke  Railway 
&  Electric  Company  is  preparing  to  double  ■ 
the  output  of  its  plant.  The  plans  provide 
for  the  installation  of  5000-kw.  generating  ■ 
units,  four  new  boilers,  coal-conveying  and 
handling  system,  condensers,  pumps,  etc.  ; 
the  construction  of  substation  and  erection  of 
two  11,000-volt  transmission  lines  to  the 
Viscose  Company's  plant;  also  another  line 
when  Viscose  plant  is  completed.  The  prin- 
cipal contracts  have  been  awarded.  The 
cost  of  the  work  is  estimated  at  $250,000. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  office  of  the  chief  signal  of- 
ficer. War  Department,  Washington,  D.  C., 
until  Sept.  23  for  furnishing  under  proposal 
No.  847,  1000  clips,  25,000  cable  hanger 
rings,  100  cans  ozite,  200  pairs  of  carbons, 
50  insulators,  50  carbon  brushes,  75  volt- 
ammeters,  100  quarduple  connectors,  150  ! 
electrose  insulators,  500  Mason's  fused  ar-  , 
resters,  108  voltmeters,  600  flashlights  and 
850  choke  colls.  For  further  information 
address  Charles  S.  Wallace,  captain,  signal 
corps,  U.    S.   A. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington,  D. 
C,  for  furnishing  at  the  various  navy  yards 
and  naval  stations  the  following  supplies: 
Puget  Sound,  Wash.,  Schedule  80,  one  four- 
passenger  automobile.  Mare  Island.  Cal., 
Schedule  90,  730  boiler  tube  brushes; 
Schedule  89,  30  bells  for  26-ft.  to  65-ft. 
motor  boats.  Brooklyn,  N.  Y.,  Schedule  95, 
400  portable,  safety  electric  lanterns.  Wash- 
ington, D.  C,  Schedule  83,  50  magnifiers; 
Schedule  99,  9,000  lb.  soft  sheet  copper. 
Boston,  Mass.,  Schedule  94,  65,000  lb.  ingot 
copper.  Brooklyn,  Mare  Island,  Schedule 
103,  two  electrically-heated  sterilizing  out- 
fits; Schedule  77,  12  air,  electric  and  steam- 
driven  compressors ;  Schedule  97,  four  elec- 
trical hoisting  and  rotating  equipments, 
two  mechanical  steering  gears ;  Schedule 
76,  eight  compound  geared  deck  winches, 
two  complete  windlasses.  Philadelphia, 
Pa.,  Schedule  99,  miscellaneous  sheet  brass, 
miscellaneous  strip  brass  ;  Schedule  84,  two 
horizontal  centrifugal  pumps ;  Schedule  81, 
one  triple  hydraulic  pump.  Annapolis,  Md., 
Schedule  82,  one  surface  condenser.  Vari- 
ous navv  yards.  Schedule  99,  miscellaneous 
copper  "bar.  Applications  for  proposal 
blanks  should  designate  the  schedule  de- 
sired by  number. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navv  Department.  Washington,  D. 
C  for  furnishing  at  the  various  navy  yards 
and  naval  stations  as  follows :  Brookl.yn, 
N  Y,  Schedule  128,  for  furnishing  and  in- 
stalling 34  oil-level  indicators  ;  Schedule  129, 
six  fuel-oil  meters;  Schedule  111,  17.500  lb. 
boiler  plate  steel;  Schedule  130,  one  30-in. 
plain  radial  drill,  one  16-in.  high-speed  sen- 
sitive drill,  one  two-wheel  emery  grinder, 
three  motor-driven,  screw-cutting  lathes, 
one  each  surface  portable  drill  grinder,  one 


ing  the  construction  of  a  new  power  plant      yj^i^ersal    milling    machine,    one    24-in.    tool 

at   St.    Clair.  room  shaper,  extension  base  ;   Schedule  l^b, 

CHATHAM.    N.    J. — The    Council    is    con-      ^jx    electric    water    heaters;    Schedule    1^/. 


CHATHAM.    ...    „.      ^ .    .^.       , 

templating  the  purchase  of  a  semi  Diesel 
oil  engine  and  generator,  directly  connected, 
with  exciter,   to  cost  about   $13,000. 

ELIZABETH,  N.  J.— Contracts,  it  is  re- 
ported will  soon  be  awarded  by  S.  L. 
Moore  Sons  Corporation  for  construction 
of  power  plant. 

HAMBURG,  N.  J. — The  construction  of  a 
combined  water  and  light  plant,  including 
about  6  miles  of  electric  transmission  lines. 


52  3-hp.,  230-volt  motors;  Schedule  134, 
eight  10-kw.  transmitting  radio  sets. 
Schedule  122,  miscellaneous  single-conductor 
wire.  Boston,  Mass.,  Schedule  116.  furnish- 
ing and  installing  miscellaneous  motor  and 
control       equipment.  Philadelphia, 


Pa., 


schedule  5^8  '9800  lb.  of  cold-rolled  sheet 
copper;  Schedule  114.  two  36-in  tool  grind- 
ers. Mare  Island.  Cal..  Schedule  112,  3160 
lb    condenser   (4  sheets)   tube  sheets.     New- 
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;)ort,  K.  I.,  Schedule  109,  five  portable  radial 
Irills.  i'uget  Sound,  Wash.,  Schedule  112, 
:wo  6-iii.  wall  radial  drills.  Application  for 
proposal  blanks  should  designate  the  sched- 
jle  desired  by  number. 


North  Central 

DETROIT,  MICH. — Bids  will  be  received 
at  the  office  of  the  secretary  of  the  board 
of  education,  50  Broadway,  Detroit,  Mich., 
until  Sept.  2t>  for  construction  of  a  20-rooni 
school  building  on  McMillan  Avenue,  be- 
tween Campbell  and  Cavalry  Avenues.  Pro- 
posals will  be  received  for  the  entire  work 
under  the  four-bid  form  as  follows  ;  Gen- 
eral mason  specifications,  general  carpenter 
specifications,  heating,  ventilating  and 
plumbing  specifications  and  electric  wiring, 
flans  and  specifications  may  be  seen  at 
the  ollice  of  Malcomson  &  Higginbotham, 
architects,  Moffat  Building,  and  at  the  office 
nt  Ammerman  &  McColl,  Penobscott  Build- 
ing, consulting  engineers. 

PORT  HURON,  MICH. — The  Detroit 
Edison  Company  is  contemplating  the  erec- 
tion  of  a   substation    on    St.    Clair    River. 

ADDYSTON,  OHIO.— Ths  village  of 
Addyston  has  granted  the  Union  Gas  & 
Electric  Company  of  Cincinnati  a  15-yr. 
franchise  to  supply  electricity  for  street- 
lighting  and  domestic  purpo.ses  here.  The 
ordinance  provides  for  not  less  than  50 
street  lamps  of  50  cp.  The  company,  it  is 
understood,  will  accept  the  ordinance  and 
extend  its  lines  to  Addyston,  as  well  as  to 
other  neighboring  villages,  including  North 
Bend  and  Cleves. 

CANAL  PULTON,  OHIO.— Investiga- 
tions are  being  made  by  the  city  author- 
ities of  ornamental  street-lighting  systems 
in  nearby  cities,  with  a  view  of  installing 
a   system    here. 

CELINA.  OHIO — Bids  will  be  received 
by  the  Board  of  Trustees  of  Public  Affairs 
of  the  village  of  Celina  until  Sept.  26  for 
furnishing  and  installing  one  300-hp.  steam 
engine,  100  lb.  steam  pressure,  speed  about 
200  r.p.m.,  and  with  not  exceeding  2  lb. 
back  pressure,  proposals  to  include  all  nec- 
essary appurtenances.  Alternate  proposals 
are  wanted  on  one  300-hp.  steam  engine, 
complete,  directly  connected  to  a  200-kw., 
two-phase,  60-cycle,  2300-volt  alternator. 
Specifications  may  be  obtained  at  the  office 
of  the  board.  Edgar  B.  Kay  of  Winches- 
ter, Ky.,  is  consulting  engineer. 

CINCINNATI.  OHIO.— Plans  are  being 
considered  by  Springer  &  Wood  Company 
of  St.  Louis.  Mo.,  for  the  construction  of 
a  power  plant  at  Walnut  Hills,  a  suburb 
of  Cincinnati. 

CLEVELAND,  OHIO— Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies,  City  Hall,  Cleve- 
land, until  Sept.  22  for  underground  lead 
cable  for  the  department  of  fire.  Specifica- 
tions may  be  obtained  on  application  to  the 
director  of  public  safety,  Room  330,  City 
Hall,  Cleveland. 

COLUMBUS,  OHIO— The  Ohio  Utilities 
Company  of  Columbus,  recently  organized 
with  a  capital  stock  of  $500,000,  has  ap- 
plied to  the  Public  Utilities  Commission  for 
permission  to  purchase  the  propertv  of  the 
Circleville  (Ohio)  Light  &  Power  Company, 
the  Gallipolis  (Ohio)  Electric  &  Power  Com- 
pany, the  Delaware  (Ohio)  Electric  Light, 
Heat  &  Power  Company  and  the  Chillicothe 
(Ohio)  Electric  Railroad,  Light  &  Power 
Company. 

DRESDEN,  OHIO. — The  Ohio  Service 
Company  of  Coshocton  is  considering  ex- 
tending its  transmission  lines  to  Dresden 
to  supply  electricity  here. 

GENEVA,  OHIO. — Bids  will  be  received 
by  the  Village  Council  until  Sept.  18  for 
lighting  the  streets,  alleys,  squares  and 
public  places  of  the  village  of  Geneva  for 
a  period  of  10  years,  beginning  Nov.  20, 
1916.  The  specifications  provide  for  approxi- 
mately 230  nitrogen  filled  lamps.  30  of  250 
cp.  each  and  200  or  more  of  100  cp.  each. 
Ornamental  standards  are  to  be  used  In 
the  business  district ;  in  the  residence  sec- 
tion the  lamps  are  to  be  supported  on 
standard  incandescent  brackets. 

KENTON,  OHIO — The  Hardin-Wynandot 
Lighting  Company  of  Kenton  is  contemplat- 
ing the  erection  of  a  new  boiler  room  at  its 
plant  on  Walnut  Street. 

LONDON,  OHIO — Estimates  have  been 
prepared  by  F.  H.  Froehlich,  electrical  en- 
gineer, Second  National  Bank  Building,  To- 
ledo, for  a  new  electric-lighting  system  in 
London,  for  which,  it  is  understood,  bids 
will  soon  be  asked. 

MILLERSBURG,  OHIO. — New  machin- 
ery, including  a  new  engine,  is  being  in- 
stalled at  the  local  electric-light  plant. 
The  company,  it  is  reported,  is  consider- 
ing the  erection  of  an  ice  plant  in  the 
near  future. 

TOLEDO,  OHIO.— The  capital  stock  of 
the  Electric  Refining  Company  has  been  in- 


creased from  $10,000  to  $50,000.  New 
equipment  will  be  installed  and  additional 
storage  facilities  will  be  provided. 

WOOSTEK,  OHIO — The  Wooster  lOlectric 
Company  is  contemplating  extending  its 
transmission  lines  8  miles  beyond  Smith- 
ville. 

IRVINE,  KY. — A  contract  has  been 
awarded  to  N.  B.  Tucker  for  construction 
of  addition  to  the  municipal  electric-light 
jilaiit  and  installation  of  additional  ina- 
chinery. 

LEXINGTON.  KY. — The  Lexington  Rol- 
ler Mills  contemplates  changing  its  plant 
from  steam  to  electrical  operation. 

LEXINGTON,  KY.  —  Before  deciding 
upon  the  street  lamp  to  be  used  under  the 
new  contract  with  the  city,  the  Lexington 
Utilities  Company  will  make  a  test  of  sev- 
eral  types  of  lamps   now   in   use. 

KOKOMO,  IND. — The  installation  of  an 
ornamental  street-lighting  system  on  Buck- 
eye Street  is  under  consideration  by  the 
property  owners. 

MADISON,  IND. — The  Madison  Light  & 
Railway  Company  has  entered  into  a  con- 
tract with  J.  C.  Reed,  representing  the  Kent 
Light  &  Power  Company,  to  supply  energy 
foi-  lamps  and  motors  for  the  village  of 
Kent  and  to  farmers  along  the  Kent  Road. 
Tlie  Madison  company  will  erect  the  trans- 
mission line. 

CHICAGO,  ILL. — Plans  are  being  pre- 
pared by  the  Central  Manufacturing  Dis- 
trict Company  for  the  construction  of  a 
power  plant.  S.  Scott  Joy,  1118  We.st 
Thirty-fifth    Street,    is    architect. 

GENESEO,  ILL. — Plans  and  specifica- 
tions are  being  prepared  by  the  Alamo 
Engine  &  Supply  Company  of  Omaha,  Neb., 
for  the  construction  of  a  new  municipal 
electric   plant   in    Geneseo. 

LINCOLN,  ILL. — The  Lincoln  Water  & 
Light  Company  has  taken  a  60-day  option 
on  the  property  of  the  Lincoln  Railway  & 
Heating  Company.  The  former  company 
has  petitioned  for  a  25-year  franchise  for 
its  electric-lighting  and  water  systems,  and 
if  granted  proposes  to  take  over  the  street 
railway  and  operate  it.  The  plans  of  the 
company  provide  for  an  expenditure  of 
about  $60,000  for  extensions  and  improve- 
ments. 

MONTGOMERY,  ILL.— The  Montgomery 
Hydroelectric  Company  has  retained  H.  A. 
Strauss,  consulting  engineer,  Harris  Trust 
Building,  Chicago,  111.,  in  connection  with 
the  proposed  hydroelectric  development  on 
the  Fox  River  at  Montgomery. 

PICKNEYVILLE,  ILL.— Application  has 
been  made  to  the  Public  Service  Commission 
by  the  Saline  Electric  Company  for  permis- 
sion to  purchase  the  property  of  the  Pick- 
neyville  (111.)  Light,  Ice  &  Power  Company, 
the  Sparta  (111.)  Gas  &  Electric  Company, 
the  Du  Quoin  (111.)  Utility  Company  and 
the  Chester  (111.)  Light  &  Ice  Company. 
Wiley  F.  Corl  of  Hillsboro  is  secretary  of 
the   Saline  company. 

TEUTOPOLIS,  ILL.— The  Village  Board 
has  .granted  the  Eastern  Illinois  Utflities 
Company  of  Teutopolis  a  franchise  to  con- 
struct and  operate  an  electric-lighting  sys- 
tem here  for  a  period  of  20  j^ears. 

CHIPPEWA  FALLS,  WIS. — The  Wiscon- 
sin-Minnesota Light  &  Power  Company  has 
been  authorized  by  the  Wisconsin  Railroad 
Commission  to  issue  312,500  shares  of  capi- 
tal stock  and  $750,000  in  bonds,  the  pro- 
ceeds to  be  used  to  meet  expenditures  for 
hydroelectric  plant  under  construction  on 
Chippewa  R'ver  and  for  completing  trans- 
mission system.  Energy  from  the  new  plant 
will  be  supplied  to  Chippewa  Valley  towns, 
but  a  larger  part  will  be  sold  to  the  North- 
ern States  Power  Company,  under  long  con- 
tract, for  distribution  in  Minneapolis  and 
St.  Paul. 

EAGLE,  WIS. — The  Wisconsin  Gas  & 
Electric  Company  of  Kenosha  has  petitioned 
for  a  franchise  to  supply  electricity  in 
Eagle. 

KENOSHA,  WIS. — Extensive  improve- 
ments are  contemplated  by  the  Wisconsin 
Gas  &  Electric  Company  to  its  local  plant, 
involving  an  expenditure  of  about  $250,000. 
Of  this  sum  about  $25,000  will  be  used  to 
place  the  power  wires  in  conduits  in  certain 
sections  of  the  city  and  the  remainder  for 
improvements  to  the  Main  Street  power 
plant,  including  the  installation  of  switch- 
board, at  a  cost  of  about  $55,000. 

MILWAUKEE,  WIS. — The  Park  Board 
has  entered  into  a  contract  with  the  Mil- 
waukee Light,  Heat  &  Traction  Company 
for  lighting  Lake  Park  and  South  Shore 
Park.  The  board  has  signed  a  two-year 
indeterminate  contract  which  provides  for 
the  installation  of  192  lamps  in  Lake  Park 
at  a  cost  of  $22,080.  and  27  lamps  in  South 
Shore  Park  to  cost  $3,220.  After  two  years 
the  city  may  purchase  the  system  by  paying 
the  initial  cost,  plus  interest,  and  at  the  ex- 
piration of  20  years  the  lamps  will  revert 
automatically  to  the  city.  The  lamps  will 
be    mounted    on    ornamental    poles. 


DETROIT,  MINN. — Bids  will  be  received 
by  the  board  of  directors  of  the  Minnesota 
Hotel  Company,  at  Detroit,  Minn.,  until 
Sept.  30,  for  complete  electrical  work  for  a 
four-story  hotel  building.  I'lans  and  speci- 
fications may  be  obtained  from  E.  F.  Broom- 
halJ,   architect,   Duluth,   Minn. 

HOFFMAN,  MINN.  —  Bonds  to  the 
amount  of  $10,000  have  been  voted  for  the 
installation  of  an  electric-lighting  system. 

LANCASTER.  MINN. — The  installation 
of  an  electric-lighting  plant  in  Lancaster 
is  under  consideration. 

LESTER  PRAIRIE,  MINN. — The  North- 
west Light  &  Power  Company  of  Hutchin- 
son is  planning  to  install  an  electric  dis- 
tributing system  in  Lester  I'rairie  soon  to 
supply  electricity  for  lamps,  motors  and 
street  lighting. 

MONTI  CELLO,  MINN. — The  local  elec- 
tric-light plant  it  is  reported,  has  been 
|.ur(;hased  by  F.  E.  Corseri  of  Fargo,  N.  D.. 
who  has  contracted  with  the  Elk  River 
(Minn.)  Power  &  Light  Company  to  supply 
energy  for  Monticello  and  also  for  the  town 
oi  Big  Lake.  The  Elk  River  company  will 
elect  a  high-tension  transmission  line  from 
Elk  City  to  Monticello. 

WANDA,  MINN. — A  franchise  has  been 
granted  to  R.  VVherland  to  install  and  oper- 
ate an  electric-lighting  system  in  Wanda. 

DANBURY,  IOWA — The  local  electric- 
light  plant  was  recently  destroyed  by  fire, 
causing  a  loss  of  about  $15,000. 

DES  MOINES,  IOWA. — The  City  Council 
has  passed  an  ordinance  providing  for  the 
installation  of  794  additional  electroliers 
in  the  downtown  business  section,  making 
a  total  of  1200.  The  cost  is  estimated  at 
about  $50,000.  The  cost  of  the  poles  and 
lamps  is  to  be  paid  by  the  property  owners. 

FARMINGTON,  IOWA. — The  City  Coun- 
cil is  planning  to  rebuild  the  municipal 
electric-light  plant,  recently  destroyed  by 
fire,    at   once. 

JEFFERSON.  IOWA— Bids  will  be  re- 
ceived at  the  office  of  C.  P.  Lyon,  secretary 
of  board  of  education,  Jefferson,  until  Sept. 
25  for  construction  of  a  school  building  for 
the  Independent  School  District  of  Jeffer- 
son, separate  proposals  to  be  submitted  on 
heating,  plumbing  and  wiring.  Plans  may 
be  seen  at  the  office  of  the  secretary  of 
board  and  also  at  the  office  of  Proudfoot. 
Bird  &  Rawson.  architects,  Hubbell  Build- 
ing. Des  Moines,  Iowa. 

KENSETT,  IOWA — At  an  election  held 
recently  the  proposal  to  grant  the  Kensett 
Light  Company  a  franchise  to  construct 
and  operate  an  electric-light,  heating  and 
power  system  in  Kensett  was  carried. 

MUSCATINE,  IOWA — Plans  are  being 
considered  for  equipping  the  Muscatine, 
Burlington  &  Southern  Railroad  for  elec- 
trical operation.  Negotiations,  it  is  under- 
stood, are  now  under  way  for  the  purchase 
of  electric  motor  equipment. 

ROCK  RAPIDS.  IOWA — New  equipment, 
including  one  200-hp.  Murray  Corliss  engine, 
one  150-kw.  generator  and  a  72-in.  by  18-in. 
boiler,  is  being  installed  at  the  municipal 
electric-light  plant.  All  material  has  been 
purchased.  The  cost  with  addition  to  build- 
ing is  about  $15,000.  The  city  is  also  in- 
stalling a  central  station  heating  system  at 
;i  cost  of  $27,000. 

HAMPDEN,  N.  D. — Steps  have  been 
taken  to  organize  a  company,  to  be  known 
as  the  Hampden  Light  Company,  to  take 
over  the  electric  plant  of  the  Hampden  Im- 
plement Company.  The  new  company  will 
rebuild  the  plant  and  distribution  system. 
It  is  proposed  to  install  two  No.  2  Fair- 
Danks-Morse  Y  engines  and  two  10-kw.  gen- 
erators.    Fred  H.  Rieger  is  manager. 

HURDSFIELD,  N.  D. — The  Hurdsfield 
Milling  Companv  is  reported  to  be  contem- 
plating the  installation  of  an  electric  plant 
liere. 

MINTO.  N.  D. — A  franchise  is  reported 
to  have  been  granted  to  F.  J.  Lizkowski  for 
the  installation  of  an  electric  plant  in 
Minto.  Orders,  it  is  understood,  have  been 
placed  for  equipment  for  the  plant. 

PEMBINA.  N.  D. — A  franchise  has  been 
granted  to  H.  R.  Robaw.ski  for  the  in- 
stallation of  an  electric-lighting  system  in 
Pembina. 

CENTERVILLE,  S.  D. — A  petition  is  be- 
ing circulated  asking  the  City  Council  to 
call  an  election  to  submit  to  the  voters  the 
proposal  to  grant  a  fi"anchise  to  install  an 
electric-lighting  system   in  Centerville. 

GARRETSON,  S.  D. — Bonds  to  the 
amount  of  $18,000  have  been  voted  for  en- 
larging the  municipal  electric  plant. 

BEATRICE.  NEB. — Extensions  and  im- 
provements to  the  municipal  electric-light 
plant  and  waterworks  system,  to  cost  about 
$35,000,  is  under  consideration.  W.  H. 
Andrews  is  city  engineer. 

BRADSHAW,  NEB.— Bids  will  be  re- 
ceived bv  the  city  of  Bradshaw  until  Sept. 
IS  for  the  installation  of  an  electric-light- 
ing system,  to  cost  about  $3,000. 
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BRIIXIKI'OKT,  NKH.~  Tlie  Hrklgiporl 
EU'otrif  LiRlit  I'i  I'owtT  Coininuiy,  it  In 
rei)ortf(l,  coiitomplaU's  buiUlliiK  an  atldi- 
tio.s  to  its  power  house  and  ins^talling  new 
equipnii'iit, 

.IIOTAH)1{10.  KAN.— The  oity  of  Jetniore 
is  coiisidiTinK  i.'^suinK  $U),00(i  in  bonds,  tiie 
proi't't'ds  to  be  used  to  enlarge  tiie  muni- 
cipal oloc'tric-light  i)lant  and  water-works 
system. 

()TT.'\\VA,  KAN. — Bids  will  be  received 
by  H.  W.  Chaffee,  clerk  of  board  of  edu- 
cation, Ottawa,  until  Dit.  11  fur  construc- 
tion of  high  school  building'.  Separate  bids 
to  be  sul>mitted  on  hcating^,  i)lumbing  and 
electric  wii'inji.  I  Mans  and  specifications 
are  on  (lie  at  the  ollice  of  the  clerk  of  board 
and  coi)ies  may  be  obtained  at  the  ofHce  of 
George  P.  Washburn  &  Son,  architects, 
Ottawa,  upon  deposit  of  $1,^).  H.  W. 
Chaffee  is  clerk. 


Southern  States 

CHAItLOTTlO,  N.  C— The  Southern  Pub- 
lic ntilities  Company  of  Charlotte  is  plan- 
ning to  impi-ove  its  hydroelectric  plant  at 
I'ortman  Shoals,  S.  C.  The  work  will  in- 
clude raising  bulkhead  S  ft.  and  deepining 
canal  from  plant  into  Seneca  River.  Con- 
tract will  l)e  awarded  about  Oct.  1. 

CENTRAL,  S.  C. — Bonds  to  the  amount 
of  $10,000  have  been  voted  for  the  installa- 
tion of  a  municipal  electric-lighting  system. 
Energy,  it  is  understood,  will  be  purcliased 
from  the  Liberty  (S.  C. )  Light  &  Power 
Company  and  a  transmission  line  erected 
from  Central  to  the  power  house  at  Hunter's 
Mill   on    Twelve    Mile    River. 

ATLANTA,  GA. — The  installation  of  a 
lighting  plant  and  artesian  well  at  the  State 
farm  naar  Milledgeville  is  under  consider- 
ation by  the  State  Prison  Commission. 

ATLANTA,  GA. — The  construction  of  an 
electric  railway  from  Atlanta  to  Anderson, 
S.  C,  a  distance  of  120  miles,  is  under  con- 
sideration. J.  McCurry  of  Hartwell  is  re- 
ported interested. 

MACON,  GA. — A  committee  has  been  ap- 
pointed to  make  investigations  relative  to 
the  installation  of  a  municipal  electric-light 
plant  in  Macon. 

ST.  AUGUSTINE,  FLA.— The  Jackson- 
ville-St.  Augustine  Electric  Railway  Com- 
pany is  contemplating  the  construction  of 
an  electric  plant.  T.  R.  Osmond  is  man- 
ager. 

TARPON  SPRINGS,  FLA. — The  installa- 
tion of  an  ornamental  lighting  system  .at 
Tarpon  Springs,  to  cost  about  $5,000,  is 
contemplated  by  the  Southern  Utilities 
Company. 

SMITHVILLE,  TENN. — The  citizens  of 
De  Kalb  County  have  voted  a  subsidy  to  the 
Nashville  &  Eastern  Railway  Company  for 
the  construction  of  an  electric  railway  from 
Lebanon  to  Smithville,  a  distance  of  about 
35  miles.      H.   C.   Case  is  president. 

CAVE  SPRINGS,  ARK. — The  Snowden 
Engineering  Company,  recently  incorpo- 
rated with  a  capital  stock  of  $500,000,  pro- 
poses to  construct  a  steam-driven  electric 
plant.  G.  H.  Snowden  of  Kansas  City, 
Mo.,   is  president. 

COTTER,  ARK. — The  installation  of  an 
electric-light  plant  at  Cotter  is  reported 
to  be  under  consideration  by  M.  S.  Snyder 
of  Tulsa,  Okla.,  and  C.  M.  Martin  of 
Muskogee,    Okla. 

HEBER  SPRINGS,  ARK. — The  installa- 
tion of  a  municipal  electric-light  plant  in 
Heber  Springs  is  reported  to  be  under  con- 
sideration. 

LITTLE  ROCK,  ARK. — The  contract  for 
the  installation  of  a  central  power  and 
heating  plant  at  Little  Rock  College  has 
been  awarded  to  M.  B.  Saunders  of  Little 
Rock  at    $14,595. 

NASHVILLE,  ARK. — Electric  light  dis- 
trict No.  1  has  been  created.  The  city, 
it  is  reported,  will  install  a  complete  new 
plant.  Recently  reported  to  be  contem- 
plating the  purchase  of  the  local  electric 
plant. 

YELLVILLE,  ARK. — The  city  has  pur- 
chased the  local  electric-lighting  plant  and 
ice  factory  and  proposes  to  make  extensive 
improvements  to  the  distribution  system  in 
the  lesidence  districts.  W.  C.  Stevenson, 
former  owner  of  the  plants,  has  been  re- 
tained  as   manager. 

SHAWNEE,  OKLA. — The  Shawnee  Gas 
&  Electric  Company  is  planning  to  erect 
this  fall  a  transmision  line  to  Ada,  a  dis- 
tance of  50  miles,  to  transmit  1000  hp.  at 
45,000  volts  ;  plans  are  being  prepared  for 
several  thousand  horse  power  later.  Bids 
have  been  received  for  two  300  and  one 
1000-hp.  turbine,  complete  with  condensing 
apparatus. 

TULSA  OKLA. — The  Hickory  Coal  Com- 
pany, it  is  reported,  will  rebuild  its  power 
plant,  recently  destroyed  by  fire  ;  loss  esti- 
mated at  $10,000. 


UlOAlhVIONT.  10.\,  The  City  Council  is 
coiisid»ring  the  msiallation  oi  many  addi- 
tional  lam))S   in   Magnolia    I'ark. 

DALLAS,  TEX.— The  Texas  I'ower  & 
Lighl  (N)mi)an.\'  of  Dallas  has  connected  its 
traufmissioii  line  that  leads  to  I'aris  with 
the  line  wliich  runs  out  from  Waco,  giv- 
ing the  company  a  tiansniission  line  more 
than  300  miles  long.  Al)out  two  years  ago 
the  company  entei'cd  into  a  contract  with 
the  city  of  Oenison  when  it  took  over  the 
light  and  power  system  in  the  town  under 
which  it  agre^-d  to  const ruc't  a  new  water 
power  i)lanl  to  be  compU'ted  by  Dec.  31, 
1916,  to  be  located  on  tlie  Red  River  and 
to  cost  not  less  than  $100,000.  Owing  to 
present  conditions,  tlu!  company  will  be  un- 
able to  l)uild  the  plant  within  the  stated 
time.  The  company  will  ask  the  City 
Council  to  enter  into  a  new  contract,  where- 
by a  power  station  to  cost  from  $750,000 
to  $1,000,000  shall  be  erected  on  the  Red 
River  within  three  years.  The  company  has 
under  consideration  plans  for  large  exten- 
sions to  its  electric  transmission  system  in 
different  parts  of  Texas. 

KINGSVILLE,  TEX. — The  Texas  South- 
ern Electric  Company  is  erecting  a  new 
power  house  and  reinforced  concrete  smoke- 
stack in  Kingsville,  at  a  cost  of  about 
$G0,0O0. 

I 'LA  IN  VIEW,  TEX. — The  Texas  Utilities 
Company  of  T'lainview,  which  is  extending 
its  transmission  line  to  Flo.vdada,  will  pro- 
vide energy  for  operating  irrigation  pumps 
along-  the  route. 

SHERMAN,  TEX.— The  City  Council  has 
awarded  the  contract  for  installation  of  an 
electric  fire-alarm  system  in  Sherman  to 
the   Grayson    Telephone   Company. 


Pacific  States 

PORT  ANGELES,  WASH. — The  City 
Council  has  decided  to  issue  $22,000  in 
bonds  to  take  up  outstanding  indebtedness 
and  to  provide  funds  for  extensions  to  the 
local   lighting  .system. 

SPOKANE,  WASH.^Plans  for  the  pro- 
posed Riverside  Avenue  curb  lighting  sys- 
tem from  Washington  to  Cedar  Street, 
have  been  approved  bv  the  City  Council. 
The  cost  is  estimated  at   $53,200. 

MARSHFIELD,  ORE.  —  The  Oregon 
Power  Company  has  submitted  to  the  City 
Council  a  proposal  for  lighting  the  city. 
Under  the  new  plan  the  merchants  will  be 
relieved  of  the  expense  of  maintaining  the 
cluster   lamps   in   the   business   district. 

MYRTLE  CREEK,  ORE. — At  an  election 
held  recently  the  proposal  to  issue  $27,000 
in  bonds  for  improvements  to  the  municipal 
light  and  water  plant  was  carried.  The 
project  includes  the  construction  of  a  hydro- 
electric plant  on  the  South  Umpqua  River 
to  develop  a  minimum  of  180  hp. 

PRINGLE  FALLS  (not  a  post  office), 
ORE. — Arrangements,  it  is  reported,  have 
been  completed  by  the  Pringle  Palls  Power 
Company  for  the  installation  of  the  first 
unit  of  the  power  plant  to  be  erected  at 
Pringle  Falls.  This  unit  will  develop  2200 
hp.  and  will  supply  energy  for  irrigation 
purposes  in  the  La  Pine  Basin  and  for 
lighting  in  Pringle  Falls,  La  Pine,  Rosland 
and  -ranches  in  this  vicinity. 

LOS  ANGELES,  CAL.  —  Ornamental 
lamps  are  to  be  erected  on  Hollywood  Boule- 
vard  from   Cahuenga   Avenue   to   Orchid. 

LOS  ANGELES,  CAL. — The  installation 
of  an  electric-lighting  system  for  Beverly 
Hills  is  under  consideration.  The  plans 
provide  for  436  single  standard  lamps. 

RIVERSIDE,  CAL. — The  city  of  River- 
side has  recently  completed  the  installation 
of  459  single-lamp  concrete  standards.  E. 
Cutting  is  superintendent  of  the  municipal 
electric-light  plant. 

SAN  FRANCISCO,  CAL. — The  Board  of 
Works,  it  is  reported,  has  called  for  bids  for 
transformers  and  switchboards  to  be  used 
in  connection  with  the  electrical  work  in 
the  Hetchy  Hetchy  pro.iect. 

SAN  FRANCISCO,  CAL. — Arrangements, 
it  is  reported,  have  been  made  by  the  Great 
Western  Power  Company  to  construct  a 
new  power  plant  and  a  150,000-volt  trans- 
mission line.  The  proposed  plant  (No.  4) 
will  be  located  on  the  north  fork  of  Feather 
River,  opposite  Smith's  Point,  above  Bel- 
den,  where  water  will  be  drawn  from  the 
Great  Meadows  Reservoir  of  the  company, 
known  as  Lake  Almanor.  Work  will  be 
commenced  this  year.  The  cost  is  esti- 
mated at  $2,000,000  each  for  power  plant 
and  transmission  line. 

CALDWELL,  IDAHO — The  work  of  re- 
building the  lighting  system  in  Caldwell  is 
being  rapidly  pushed.  It  is  hoped  that  the 
improved  service  will  be  ready  for  opera- 
tion by  the  middle  of  September.  It  is  esti- 
mated that  the  Electric  Investment  Com- 
pany, which  is  making  the  improvements,  is 


sijcnding    between    $12,000    and    $15,000    on 
llu:  H.vKuni.      !{>■   mistake  this  item  appeared    i 
under  Caldwell,  Utah,  in  tlie  issue  of  Sept.  2.    , 
COEUlt   D'    A1.,ENE,    IDAHO.— The   City     I 
Council    lias    passed,    at    its    llisl    reading,    a 
franchise   granting   to    William    Dollar    per- 
mission  to   install   a   distribution   system   tii 
supply  electricity  for  lamps  and  motors  and 
furnishing  steam  and  hot  water  for  heatinr 
in  Coeur  d'   Alene.      The   franchise  piovid^ 
that    tilt;   plant   may    be   taken    over   by    th 
cit.y  at  the  end  of  ten  years. 

FAIRVIEW,  IDAHO.  —  The  Lewiston 
Bear  Lake  Irrigation  Com,pany  has  eon 
traded  with  the  Utah  Power  &  Light  Coin 
paiiy  for  energy  to  operate  four  A!li 
Chalmers  jiumping  units  of  45,000  gal,  p. 
minute  capacity,  which  will  require  an  iw 
giegate  connected  load  of  1400  hp.  Ti 
power  will  be  supplied  from  the  Grace  ai 
Oneida  plants  on  the  Bear  River,  a  shoi 
distance  from   the   pumping  plant. 

I'OCATELLO,  IDAHO — The  Pocatell. 
Transmission  Company  contemplates  ex- 
tending its  electric  railway  from  Preston, 
Idaho,  to  the  Yellowstone  Park,  making  a 
tluough  electric  line  from  Salt  Lake  City 
to  the  Yellowstone.  E.  R.  South  is  man- 
ager of  the  company. 

LEHI,  UTAH— Plans  are  being  consid- 
ered for  the  construction  of  a  power  plant 
at  the  mouth  of  Deer  Creek  in  American 
Fork  Canyon  to  supply  power  to  operate 
the  pumps  at  the  head  of  Jordan  River, 
v/hich  elevate  water  from  Utah  Lake  for 
the  Asociated  Canal  Companies  of  Salt  Lake 
County.  The  proposed  plant  will  cost  about 
$175,000  and  will  have  a  minimum  capacity 
of  2000  hp.  and  double  this  at  its  maximum. 
The  canal  companies,  it  is  understood,  will 
furnish  the  money  to  build  the  plant.  The 
plans  provide  for  furnishing  electricity  to 
the  city  of  Lehi.  W.  A.  Knight,  manager  of 
the  canal  companies,  and  Sylvester  Q.  Can- 
non, city  engineer  of  Salt  Lake  City,  are 
interested. 

CUT  BANK,  MONT.— The  Council  has 
decided  to  call  an  election  to  submit  to  the 
voters  the  proposal  to  grant  a  franchise 
for  the  installation  of  an  electric-lighting 
system   in    Cut   Bank,  ' 

SUPERIOR,  MONT. — Steps  have  been' 
taken  to  establish  a  municipal  electric-light  j 
plant  in  Superior.  i 

THREE    FORKS,    MONT. — The    city    of  j 
Three    Forks    has    engaged    Swearington   &  ; 
McCulloh    of    Great    Falls,     consulting    en- 
gineers,   to    prepare    plans    for    a    complete 
sanitary  sewer  and  lighting  system  for  this  '. 
city.  ( 

BOULDER,  COL. — Water  power  sites  for; 
the  construction  of  a  large  hydroelectric 
power  plant  to  be  erected  at  the  mouth  of 
Boulder  Canon,  have  been  filed  with  the 
county  court  by  W.  S.  Campbell,  mechanical 
and  civil  engineer  with  headquarters  in 
Denver  and  New  York,  N.  Y.  Plans  provide 
for  development  of  4000  hp.  at  a  cost  of 
about  $250,000.  The  proposed  plant,  it  is 
understood,  will  be  built  in  connection  with 
a  100-ton  smelter,  which  will  be  equipped 
with  electrical  furnaces. 

SALIDA,  COL. — Preliminary  surveys  are 
being  made  by  the  Col  irado  Power  Com- 
pany for  the  erection  of  a  high-tension 
transmission  line  to  the  Rawley  Mine  at 
Bonanza.  The  company  has  been  asked 
to  extend  the  line  to  the  town  of  Saguache. 


Canada 

VANCOUVER,    B.    C. — The    management; 
of  the  Hotel  Vancouver,   it  is  reported,  has 
decided    to   install   a   power   plant. 

ARTHUR,  ONT. — The  Town  Council  is 
considering  the  installation  of  a  hydroelec- 
tric system,  at  a  cost  of  about  $15,000. 

MONTREAL,  QUE. — The  Abitibi  Power 
&  Paper  Company  is  contemplating  increas- 
ing the  capacity  of  its  plaTit,  doubling  the 
output. 


Miscellaneous 

SEWARD,  ALASKA. — The  City  Council, 
it  is  reported,  contemplates  the  installation 
of  a  street-lighting  system,  to  consist  of 
13  electroliers  mounted  with  one  100-cp. 
lamp  ;  also  the  erection  of  40  lamps  to  be 
distributed  throughout  the  city.  The  sys- 
tem, it  is  understood,  will  be  installed  by 
the  Seward  Light  &  Power  Company,  which 
will   supply   energy   to  maintain   the  lamps. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer, 
Washington,  D.  C,  and  at  the  office  of  the 
assistant  purchasing  agent,  Fort  Mason, 
San  Francisco,  Cal.,  until  Sept.  18  for  fur- 
nishing under  circular  (No.  1080)  condulets. 
condulet  covers,  heater  cord,  motor-gener- 
ator sets,  electric  cables,  etc.  For  further 
information  address  Major  Earl  I.  Brown, 
general  purchasing  officer. 
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190,761.  Telephone  System  ;  H.  r. 
Cliiusen,  Mount  Vernon,  N.  Y.  App.  filed 
May  11,  1915.  Calling  subscriber  is  in- 
formetl  when  ringing  current  is  applied  to 
the   called    subscriber. 

196,767.  Method  ok  Changing  the  Com- 
position OF  Iron  and  Steel  ;  B.  Ford, 
I'hiladelphia,  Pa.  App.  filed  Jan.  27,  1914. 
Hc;;ting  by  submergence  and  electric  re- 
sistance. 

96,773.  Direct-Current  Mechanism  ; 
C.  W.  Girvin,  San  Francisco,  Cal.  App. 
filed  March  11,  1912.  Km.f.  of  coil  unit 
constantly  added  to  the  circuit  (forty- 
two  claims). 

.96,774.  Control  of  Direct-Current 
Machines  ;  C.  W.  Girvin,  San  Francisco, 
Cal.  App.  filed  June  12,  1913.  Permits 
variation  in  number  of  turns  in  series. 
96,778.  Motor  Controller;  C.  T.  Hen- 
derson, Milwaukee,  Wis.  App.  filed 
March  6,  1914.  Automatic  means  for  ex- 
cluding and  inserting  resistance. 
96,7S1.  Attachment  for  Trolley-Wire 
Hangers  ;  J.  Hoylman,  Coalton,  W.  Va. 
A.l)p.  filed  Nov.  9,  191.5.  Insulating 
guards  at  sides  of  trolley  wire  for  use  in 
mines. 

96,788.  Panelboard  ;  W.  Klement,  Neu- 
5'inkenkrug-Falkenhain,  near  Spandau, 
Jermany.  App.  filed  Jan.  3,  1912.  Units 
irranged  in  bars  which  are  connected  by 
;rossbars. 

96.792.  Connection  for  Electrical 
Conductors  ;  T.  F.  Leahey,  Poughkeepsie, 
ST.  Y.  App.  filed  Oct.  11,  1915.  Fiber 
:over  for  joints. 

96.793.  Automatic  Telephone  Ex- 
;hange  ;  A.  E.  Lundell,  New  York,  N.  Y. 
^pp.  filed  June  8,  1915.  Efficient  selec- 
ive  circuit  with  single  relay. 

96.805.  Protective  Circuit  ;  J.  C.  R. 
'aimer,  New  Rochelle,  N.  Y.  App.  filed 
Warch  9,  1915.  Secondary  protection  for 
lelicate  circuit-consuming  devices. 
96,810.  Address  Plate;  William  G. 
jlauson,  Painesville,  Ohio.  App.  filed 
5ept.  15,  1913.  Longitudinal  corrugated 
)late  with  thickened  ends. 
96,817.  Storage  Battery;  E.  W.  Smith, 
Philadelphia,  Pa.  App.  filed  Dec.  31, 
913.  Composite  retainer  of  hard  rub- 
ier and   lamp  black. 

96,837.  Photographic  Recorder;  A.  E. 
Jlondel,  Paris,  France.  App.  filed  Aug. 
',  1913.  Recording  apparatus  auto- 
natically  operates  relays. 
96,826.  Circuit  Controlling  Switch  ; 
V.  S.  Unglesby,  Volusia,  Fla.  App.  filed 
'uly  13,  1915.  For  auto  direction  indi- 
;ator. 

96,847.  Pat-Station  Telephone  Sts- 
'EM  :  C.  J.  Erickson,  Chicago,  111.  App. 
iled  Nov.  9,  1906.  Employs  rotatable 
lials  and  switching  machines. 
96.855.  Signal-Transmitter  Testing 
Device  ;  C.  L.  Goodrum,  New  York,  N. 
r.  App.  filed  June  23,  1915.  Furnishes 
rraphic  indication  of  length  and  arrange- 
nent  of  current  impulses. 
96,876.  Automatic  Telephone  and  Su- 
>ervisory  System  ;  F.  Lubberger,  Chi- 
:ago.  111.  App.  filed  Nov.  30.  1907.  En- 
ibles  attendant  to  automatically  be  sig- 
laled  in  case  of  trouble. 
96,904.  Electric  Welder  ;  C.  H.  Thorn- 
)lade,  Seattle,  Wash.  App.  filed  Dec.  30, 
.915.  Conductors  enclosed  to  avoid  ac- 
;idental  contact. 

96.913  Electric  Candle-Lamp  ;  L. 
iVeidlich.  Stratford,  Conn.  App.  filed 
ran.  28,  1916.  Candlestick  with  pointed 
screw  making  contact  with  battery  cell. 
96,919.  Automatic  Pressure  Con- 
troller :  J.  Astrom,  Fort  Wayne,  Ind. 
\.pp.  filed  June  5,  1915.  Controls  motor 
)perated  compressor. 

96,852.  Rocking  Electrode  ;  E.  Fulda, 
•^ew  York,  N.  Y.  App.  filed  Jan.  20,  1916. 
^or  producing  a  circular  weld. 
96,949.  Wireless  Signaling  System  ; 
W.  Harrison,  New  York,  N.  Y.  App.  filed 
Fan.  6,  1905.  Speed-controlled  steam  jet 
It  spark  gap. 

96,969.  Methods  of  and  Apparatus 
^OR  Producing  Electric  Oscillations 
^ROM  Alternating  Currents  ;J.  Murage, 
Wilkes-Barre,  Pa.  App.  filled  April  23, 
1909.  Uses  platinum  or  steel  electrodes 
It  spark  gap  and  strong  air  blasts. 
97,001.  Turret  Telltale  Indicator;  F. 
W.  Wood,  New  York,  N.  Y.  App.  filed 
fuly  16,  1913.  Indicates  position  of  ad- 
oining  gun  turrets. 

97,022.  Storage  Battery  Cell;  E.  G. 
^allagher,  Bridgeport,  Conn.  App.  filed 
lune  19,  1915.  Acid  is  prevented  from 
ouching  outer  metallic  casing  in  case 
)f  breaking  of  cell. 

97,045.  Electric  Signalling  System  ; 
r.  McFell,  Chicago,  111.  App.  filed  May 
0,  1913.     For  letter  boxes  of  hotels,  etc. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents  issued 
Sept.  5,  1916,  prepared  by  Mitchell 
&  Allyn,  41   Park   Row,  New   York. 


1,197,048.  Machine  Telephone  Switch- 
ing System  ;  W.  H.  Matthies,  Antwerp, 
Belgium.  App.  filed  July  20,  1914.  Im- 
pulse or  controlling  circuits. 

1,197,061.  Liquid  Heater  ;  F.  Poole,  Jew- 
ell, Kan.  App.  filed  Feb.  2,  1915.  Read- 
il.v   removable   heating   elements. 

1.197,089.  Automobile  Signal;  P.  s. 
Woldridge  and  J.  K.  French,  Brooklyn, 
N.  Y.  App.  filed  June  25,  1914.  Lamps 
with  swinging  semaphore  arms. 

1,197,092.  Dynamo-Electric  Machine;  T. 
S.  Allen,  Milwaukee,  Wis.  App.  filed 
April  15,  1910.  Coils  supported  l)y  means 
relieving  them  of  stresses  lending  to 
shift  them  outwardly  from  the  pole. 

1,197,094.  Combined  Floor  and  Electric- 
Conduit  Sy'Stem  for  Steel  Cars  ;  C.  H. 
Anderson,  Cincinnati,  Ohio.  App.  filed 
Jan.  27,  1915.  Conduits  strengthen  the 
floor  throughout  the  length  of  the  car 
body. 

1,197,099.  Temperature-Compensator  for 
Vibrating  Regulators  ;  W.  Ij.  Bliss, 
Niagara  Falls,  N.  Y.  App.  filed  Sept.  6, 
1912.  Sensitive  and  constant  in  opera- 
tion. 

1,197,103.  Typewriting  Machine;  T.  Ca- 
hill,  New  York,  N.  Y.  App.  filed  Nov. 
4,  1899.  The  work  is  done  by  power  (118 
claims). 

1,197,108.  Auxiliary  Trolley  Device;  W. 
J.  Davis.  Windfall.  Ind.  App.  filed  Feb. 
10,  1915.     For  cutting  and  brushing  sleet. 

1.197.130.  Annunciator;  F.  Konicek,  Chi- 
cago, 111.  App.  filed  April  4,  1914.  Oper- 
ated by  weight  of  mail  placed  in  mail 
box. 

1.197.131.  Battery  Lamp;  N.  Kribs,  Dun- 
dee, 111.  App.  filed  Jan.  15,  1916.  Lamp 
pivoted  on  battery  casing. 

1,197,137.  Method  of  Reducing  Metal:  R. 
J.  McNitt,  Perth  Amboy,  N.  J.  App. 
filed.  Jan.  2,  1913.  Applies  pressure  to 
metallic  electrolite  by  means  of  com- 
pressed  inert   gas. 

1,197,147.  Dynamo-Electric  Machine;  C. 
A.  Parsons  and  A.  H.  Law,  New  Castle- 
Upon-Tyne,  England.  App.  filed  July  29, 
1912.  Core  within  the  conductor  ex- 
panded   to    lock    the   conductors    in    slots. 

1.197.159.  Electrical  System  of  Regula- 
tion ;  W.  A.  Turbayne,  Niagara  Falls, 
N.  Y.  App.  filed  April  17,  1911.  Con- 
fines output  of  generator  with  certain 
limits. 

1.197.160.  Electrical  System  of  Regula- 
tion ;  W.  A.  Turbayne,  Niagara  Falls, 
N.  r.  App.  filed  April  29.  1911.  Charg- 
ing current  reduced  as  battery  approach- 
es  charged   condition. 

1.197.161.  Electric  Regulator:  W.  A. 
Turbayne,  Buffalo,  N.  Y.  App.  filed 
Aug.  8,  1911.  Combines  main  regulating 
device  and  relay  or  pilot  device. 

1.197.162.  Tapering-Charge  Regulator; 
W.  A.  Turbayne,  Buffalo,  N.  Y.  App. 
filed  Jan.  15,  1912.  Improved  modified- 
constant-protenial  regulator. 

1,197.166.  Universal  Cord  Circuit  for 
Telephone  Systems  ;  C.  S.  Winston,  Chi- 
cago, 111.  App.  filed  Sept.  20.  1913.  For 
inter-connecting  magneto  and  common 
battery  lines. 

1.197.163.  Telephone  System  ;  R.  I.  Ut- 
ter. Chicago,  111.  App.  filed  Nov.  28.  1913. 
Single  cleaning  out  drop  associated  with 
one  or  both  the  answering  and  calling 
ends  of  the  cord  circuit. 

1,197,168.  Contact  Pin  for  Circuit- 
Closing  Members  ;  A.  A.  Ziegler,  Boston, 
Mass.  App.  filed  April  25,  1912.  Con- 
tinued engagement  with  the  contact  pin 
has  a  tendency  to  secure  it  more  firmly 
in  its  seat. 

1,197,180.  Safety  Device  for  Elevators; 
T.  T.  Boyle.  Detroit,  Mich.  App.  filed 
May  11,  1914.  Door  switches  can  be 
rendered  inoperative  by  elevator  operator. 

1,197,176.  System  of  Electrical  Regula- 
tion ;  W.  L.  Bliss,  Brooklyn,  N.  Y.  App. 
filed  July  1,  1907.  Variable  resistance 
maintains  constant  potential. 


1.197.177.  Automatic  Electric  Regu- 
lator ;  W.  Ij.  Bliss,  Niagara  Falls,  N.  Y. 
App.  filed  April  29,  1911.  Regulates  volt- 
age within  close  limits  and  is  stable  in 
operation. 

1.197.178.  Electric  Regulator;  W.  L. 
Bliss,  Niagara  Falls,  N.  Y.  App.  filed 
Aug.   21,   1911.      Motor  operated. 

1,197,185.  Telephone-Exchange  System; 
E.  E.  Clement,  Washington,  D.  C.  App. 
filed  June  18,  1912.  Automatically  self- 
actuating   switching   means. 

1.197.207.  Incandesce.nt  Lamp  with  Con- 
ce.ntrated  Metallic  Filaments  ;  H.  J. 
Juegar,  Weehawken,  N.  J.  App.  filed 
April  10,  1915.  Filament  sections  can  be 
burned   separatelj    oi-   simultaneously. 

1.197.208.  Automatic  Electric  Regu- 
lator ;  J.  W.  Jepson,  New  York,  N.  Y. 
App.  filed  Nov.  29,  1907.  Main  and 
auxiliary  regulators. 

1.197.209.  Automatic  Electric  Regu- 
lator ;  J.  W.  Jepson,  Buffalo,  N.  Y.  App. 
filed  Jan.  17,  1916.  Reduces  sparking  iii 
regulator  relieving  vibrating  short-circuit- 
ing contacts. 

1,197,212.  Signalling  System  for  Re- 
ciprocally Controlling  Several  Sta- 
tions ;  P.  Kaminski,  Spandau,  near  Ber- 
lin, Germany.  App.  filed  June  13,  1912. 
Turntable   system. 

1,197,218.  Warning  Signal  for  Railway- 
Crossings  ;  D.  J.  McCarthv,  Wilkinsburg, 
I'a.  App.  filed  May  10,  1915.  Mirror 
reciprocated  with  respect  to  light. 

1,197,246.  Battery  Connector;  F.  Wright, 
I'oughkeejisie,  N.  Y.  App.  filed  Jan.  9, 
1914.  For  connecting  adjacent  storage 
cells. 

1,197,262.  Rotary  Electrical  Converter  or 
Rectifier  ;  W.  E.  Butler,  David  City, 
Neb.  App.  filed  June  5,  1911.  Novel  con- 
verter construction. 

1,197,275.  Electrical  Furnace;  A.  Eimer, 
New  York,  N.  Y.  App.  filed  July  18, 
1914.  Has  reversible  interlocking  mem- 
bers with  grooves  for  resistance  wires. 

1,197,312.  Storage-Battery  Separator  ;  H. 
Weida,  Highland  i'ark,  N.  J.  App.  fliea 
May  23,  1915.  Perforated  sheet  of  hard 
rubber    with    longitudinal    sprung    ribs. 

1.197,329.  Process  for  the  Manufacture 
OF  Alkali  Metal  Compounds  ;  E.  A. 
Ashcroft,  London,  England.  App.  filed 
March  12,  1912.  I'asses  shallow  stream 
of  fused  alkali  metal  over  large  surface 
of  the  alloy  metal  substance. 

1,197.339.  Plug-Switch  Box  for  Series 
Circuits  ;  R.  W.  Brodmann,  New  York, 
N.  Y.  App.  filed  Dec.  4,  1915.  For  use  in 
car    barns,    workshops,    etc. 

1,197,366.  Wireless  Signalling  Appa- 
ratus ;  W.  Hahnemann,  Kiel,  Germany. 
App.  filed  June  11,  1914.  Electrodes  ap- 
plied one  to  ship's  hull  and  the  other 
suspended  below  the  keel. 

1,197,372.  Underground  Conductor  for 
Electric  Railways  ;  A.  Hertlein,  New 
York,  N.  Y.  App.  filed  Dec.  10,  1915. 
For  furnishing  current  to  stalled  car  on 
an   insulated   section. 

1,197,379.  Operating  Electric  Circuits; 
Matthew  H.  Loughridge,  Wood-Cliff-on- 
Hudson,  N.  J.  App.  filed  Dec.  3,  1913. 
For  fire  alarm,   signal  system,  etc. 

1.197.458.  Electric  Furnace:  J.  L.  Dixon, 
Detroit,  Mich.  App.  filed  April  10,  1916. 
Controls  phase  relations  of  two-phase 
currents. 

1.197.459.  Electric  Furnace;  J.  L.  Dixon, 
Detroit,  Mich.  App.  filed  Feb.  23,  1915. 
Control  of  phase  relation. 

1.197.460.  Telegraphy;  T.  B.  Dixon,  New 
Y'ork,  N.  Y.  App.  filed  Feb.  5.  1908. 
Submarine    cable    work    (fifty    claims). 

1.197.461.  Telegraphy;  T.  B.  Dixon,  New 
York,  N.  Y'.  App.  filed  Aug.  22,  1910. 
Submarine,  dots  and  dashes  distinguished 
by  relative  duration  instead  of  by  posi- 
tion. 

1,197,470.  Electric-Sign  Socket:  L.  Fe'd- 
man  and  M.  Davis,  Denver,  Col.  App. 
filed  June  11,  1914.  Self-adjusting  to 
thickness  of  board  without  screws. 

1,197,473.  Signalling  Device:  P.  W.  Fu'- 
ler,  Boston,  Mass.  App.  filed  Feb.  17, 
1909.  Enables  determination  of  distance 
and  direction  by  wireless. 

1,197,481.  Switch  :  G.  F.  Haines.  Cape 
Cottage,  Mass.  App.  filed  Feb.  12,  1916. 
Accurate  contact  construction. 

1,197,485.  IjIghtning-Arrester  ;  W.  J. 
Heinritz,  Norristown,  I'a.  App.  filed 
June  13,  1916.  Solenoids  increase  the  air 
gap. 

1.197.487.  Electrical  Coupling;  J.  L. 
Hinds  and  J.  J.  Dossert,  Syracuse,  N.  Y. 
App.  filed  Oct.  5,  1910.  I^ine  tapper  con- 
struction. 
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l,197,l!)7.  Switch  ;  E.  R.  Johnson,  Merlon, 
i'a.,  and  H.  H.  Murray,  Itiverton,  N.  J. 
Api).  Ilk'd  Nov.  4,  1912.  Iniprovetl  auto- 
matic mechanicism  for  electric  phono- 
graph motors. 

1,197,507.  Position  Indicator  for  IOi.e- 
VATOKS  ;  H.  G.  Lee,  Tacoma,  Wash.  App. 
filed  March  25.  1915.  Indicates  in  one 
car  the  position  of  other  elevator  cars. 

1,197,509.  SwiTCHiNO  Dkvick  ;  P.  M.  Lin- 
coln, Pittsburgh,  I'a.  App.  filed  Jul.v  19, 
1913.  For  synchronous  booster  rotary 
converters. 

1,197,537.  Commutator;  J.  F.  Parker,  Mo- 
bile, Ala.  App.  filed  July  21,  1915.  Ec- 
centric gear  wheel  engages  teeth  of  in- 
terval gear. 


1,197,509.  lOi.KCTUiCAL  HTKr-iiY-KTKi.  TRANS- 
i.ATiNU  IJKViCK ;  L.  M.  I'otts,  Baltimore, 
Md.  App.  filed  Jan.  31,  1912.  For  electric 
signalling  or  series  of  mechanical  move- 
ments. 

1,197,552.  Electric  Fluid  Heater;  M.  H. 
Shoenberg,  San  Francisco,  Cal.  App. 
filed  March  18,  1910.  Two  bolts  secure 
all  the  parts  of  the  heater  together. 

1,197,555.  Incandescent  Lamp  ;  T.  J. 
Shonley,  Leavenworth,  Kan.  App.  filed 
Dec.  15,  1914.  Central  filament  with 
projecting  ends  engaging  and  extending 
beyond  end  filaments. 

1,197,562.  Safety  Device  for  Electric 
Switches  ;  W.  J.  Stainin,  Lehigtori,  I'a.  : 
R.     1j.     lOustice,     Nesijuelionitig,     Pa.,     and 


G.  Gardiner,  Lansford,  Pa.  App.  filt 
Feb.  12,  1916.  Covering  for  kni 
switches. 

1,197,563.  Automobile  Safety  Signal;  : 
A.  Stierlin,  St.  Louis,  Mo.  App.  Mt' 
Sept.  12,  1914.  Indicator  box  with  I 
dependently   illuminated  compartments. 

1,197,572.  Ligiitino  System  for  Autom', 
biles  ;  J.  Bijur,  New  York,  N.  Y.  Ap 
filed  Aug.  26,  1911.  Connections  betwei 
battery  and  generator  reversed  as  Ian 
switch  is  operated. 

1,197,584.       Electric     Controller;     J. 
Hall,    Cleveland,    Ohio.      App.    filed    Api 
25,     1911.        Magnetic     switches     witho 
starting  resistance  during  acceleration 
motor. 


1,192,909.  Si'AUK  Gai"  ;  Fred  H.  Kroger, 
Brooklyn,  N.  Y.  App.  filed  Aug.  31,  1914  ; 
issued  Aug.  1,  1916.  Series  plate  spark 
gap  of  open-air  quenching  type,  in  which 
uniformity  of  sparking  is  secured  by  slow 
rotation. 

1,192,964.  Oscillating  Current  Trans- 
former ;  Roy  A.  Weagant,  Brooklyn,  N. 
Y.  App.  filed  March  15,  1912  ;  issued 
Aug:.  1,  1916.  Inductively  coupled  coils 
having  divided  primary  mounted  at  45 
deg.  to  shaft  and  capable  of  rotation  ;  in- 
cludes switch  for  selecting  between  the 
two  primary  coils  as  wave  length  changes. 

1,193,206.  Thermionic  Amplifier  and  Rec- 
tifier ;  Hendrik  J.  Van  der  Bijl,  New 
York,  N.  Y.  App.  filed  Sept.  1,  1915  ;  is- 
sued Aug.  1,  1916.  A  thermionic  tube  of 
the  audion  type,  in  which  a  grid  supports 
interlaced  strips  of  mica.  The  mica  strips 
are  perforated,  and  the  filament  is 
threaded  through  the  small  holes. 

1,194,066.  System  of  Wireless  Communi- 
cation ;  John  A.  Proctor,  Revere,  Mass. 
App.  filed  July  3,  1912  ;  issued  Aug.  8, 
1916.  Quenched-spark  transmitter  in 
which  the  spark  tone  is  maintained  pure 
by  avoiding  the  possibility  of  extra  dis- 
charges and  by  spacing  the  srarks  ac- 
curately. The  power  transformer  secon- 
dary voltage  rises  slowly  and  falls  sharp- 
ly at  a  definite  part  of  each  half  cycle, 
thus  regulating  the  condenser  discharge. 
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1,194,820.       Multiplex    Radiotelegraph     Sys- 
tem 

1,194,142.  System  for  Telegraphic  and 
Telephonic  Communications  ;  Joseph  H. 
Claus,  West  Philadelphia,  Pa.  App.  filed 
Aug.  29,  1913;  issued  Aug.  8,  1916.  A 
"wired-wireless"  system  in  which  high- 
frequency  currents  are  transmitted  over  a 
conductor  between  sender  and  receiver. 
The  conducting  line  is  polarized  or 
charged  to  a  high  constant  e.m.f.  with 
respect  to  the  earth,  for  the  purpose  of 
reducing  attenuation. 

1,194,154.  Apparatus  for  Producing  Elec- 
trical Oscillations  :  Melville  Eastham, 
Cambridge,  Mass.  App.  filed  Dec.  28, 
1914  ;  issued  Aug.  8,  1916.  An  inpulse- 
excitation  transmitter  in  which  the  prim- 
ary and  secondary  circuits  are  closely 
coupled-;  the  shock  circuit  includes  a  ro- 
tating sectored  plate  spark-gap,  and  the 
coupling  is  so  arranged  that  the  antenna 
oscillations  determine  the  phase  of  the 
primary  pulses.  Thus  maintained  waves 
are  radiated,  in  groups  corresponding  to 
the  interruptions  of  the  rotating  gap. 

1,194,274.  Transmitter  for  Signaling  by 
Electromagnetic  Waves  ;  Frederick  J. 
Chambers,  London,  England.  App.  filed 
Oct.  31,  1914  ;  issued  Aug.  8,  1916.  A 
quenched    gap    consisting   of   two   sets    of 


Recent 

Radio 

Patents 

Notes  and  Comments  on  United  States 
Patents  on  Radio  Signaling  and  allied 
topics  issued  during  August,  1916. 


double-edged  disks  mounted  on  parallel 
shafts  and  rotated  at  high  speed.  Sparks 
pass  across  the  gaps  from  disk  to  disk, 
all  the  gaps  being  in  series. 

1,194,820.  Multiplex  Radiotelegraph  Sys- 
tem ;  Edwin  H.  Colpitis,  East  Orange, 
N.  J.  App.  filed  Sept.  11,  1915  ;  issued 
Aug.  15,  1916.  A  system  of  multiple 
telegraphy  in  which  several  different  wave 
lengths  are  radiated  successively  and  re- 
ceived simultaneously  by  a  corresponding 
number  of  amplifiers  tuned  to  the  re- 
spective wave  frequencies.  Amplifiers  of 
the  audion  type  are  used  at  the  trans- 
mitter and  receiver. 

1,195,485.  Space  Telegraphy;  Charles  V. 
Logwood  and  Cyril  F.  Elwell,  Palo  Alto, 
Cal.  App.  filed  June  12.  1911  :  issued  Aug. 
22,  1916.  An  arrangement  for  signaling 
from  arc  generators  of  su.stained  waves 
to  receivers  equipped  only  for  group- 
wave  worl^ing.  A  portion  of  the  arc  an- 
tenna loading  Inductance  is  shunted  by  a 
circuit  containing  in  series  the  sending 
key  and  a  commutator  which  interrupts 
that  circuit  at  an  audible  frequency. 

1,195,632.  Circuit  Connections  of  Elec- 
tron-Discharge Apparatus  ;  William  C. 
White,  Schenectady,  N.  Y.  App.  filed 
Aug.  23,  1915;  issued  Aug.  22,  1916. 
Circuits  whereby  alternating  current  may 
be  used  for  lighting  the  filaments  of  au- 
dion-type  or  similar  rectifiers  or  relays, 
without  causing  fluctuating  output  cur- 
rent. 

1,196,474.  Vacuum  Tube  Device;  Alexan- 
der McL.  Nicolson,  Tarrytown,  N.  Y.  App. 
filed  Oct.  27,  1914  ;  issued  Aug.  29,  1916. 
A  relay  tube  of  the  audion  type,  con- 
•sisting  of  two  concentric  glass  tubes 
closed  at  each  end  between  the  walls,  but 
having  the  inside  of  the  inner  tube  open 
so  that  a  cooling  liquid  may  be  circulated 
therethrough.  The  input  electrode  is 
placed  close  to  the  inner  tube  and  sur- 
rounds it  :  the  filament  is  wound  upon  the 
input  electrode,  but  insulated  from  it.  The 
output  electrode  is  tubular,  and  placed 
near  to  the  outer  tube. 

Discussion 

Eleven  patents  on  matters  closely  allied 
with  the  radio  signaling  arts  were  issued 
in  August,  as  compared  to  nine  similar  pat- 
ents issued  in  July,  1916,  and  reviewed  in 
the  Electrical  World  for  Aug.  19.  Of 
the.se  eleven,  one  of  the  mo.st  instructive  is 
that  issued  to  Colpitts,  No.  1,194,820.  Figs. 
1  and  2  of  this  patent  are  shown  ;  the 
former  represents  the  proposed  multiple 
transmitter  s  and  the  latter  indicates  the 
receiver.  .  ,.   ^  , 

Referring  to  Pig.  1,  it  is  seen  immediately 
that  there  is  provision  for  the  simultaneous 
transmission  of  three  messages.  The  prim- 
ary sources  of  radio  frequency  power  are 
the  three  high  frequency  generators  3.  4 
and  5.  Each  of  these  produces  current  at 
a  different  radio  frequency,  and  is  con- 
trolled bv  one  of  the  three  sending  keys  11. 
The  generators  may  be  high-frequency  al- 
ternators, mercury  arc  oscillators,  audion  or 
thermionic  generators,  or  any  other  .suit- 
able instruments.  The  output  power  from 
each  alternator  is  led  to  corresponding  slip- 
rings,  such  as  7.  8  or  12,  13,  on  the  high- 
speed commutator  6.  This  same  commu- 
tator carries  distributing  contacts  14,  which 
serve    to    connect    the    alternators    succes- 


sively to  the  brushes  16,  17.  The  pow 
drawn  in  order  from  each  source  is  CO 
veyed  to  the  input  electrode  19  of  the  ai 
plifler  20,  by  way  of  the  transformer  18,  3 
Additional  energy  from  the  direct-curre 
source  28  is  controlled  and  forced  to  osc 
late  at  radio  frequency  by  the  action  of  t 
amplifying  system,  and  the  more  powerl 
alternating  currents  are  impressed  upon  t 
antenna  system  through  the  transformer  I 
27.  It  will  be  noted  that  the  aerial-wi 
circuit  includes  three  paths  from  the  e 
vated  wires  29  to  ground,  respectivt 
through  the  inductances  51  and  53  and  t 
condenser  52.  Thus  the  antenna  is  p< 
mitted  to  vibrate  resonantly  to  any  of  t 
three  wave  frequencies  produced  by  t 
generators  3,  4  and  5. 

At  the  receiving  station,  shown  in  Fig. 
there  is  no  commutator  ;  the  three  amplif 
detectors  are  in  continuous  operation, 
shown,  the  antenna  30  has  three  paths 
ground  for  the  same  reason  as  that  govei 
ing  the  same  condition  at  the  transmitt 
Through  transformer  31,  32  the  receiv 
oscillations  are  led  to  the  non-tuned  amr 
fier  33,  whose  output  circuit  includes  t 
primary  of  another  transformer,  39.  T 
secondary  of  this  transformer  has  thi 
branch  circuits,  tuned  to  each  of  the  thi 
radiated  frequencies  and  comprising  cc 
densers  42  and  inductances  41.  A  sepan 
detector  system,  including  the  audions 
and  telephones  50,  is  provided  for  each  ■ 
the  three  frequencies  f 


1,195,485.       Space    Telegraphy 

It  is  evident  that  if  the  upper  receivi 
circuit  of  Fig.  2  is  tuned  to  the  frequei 
generated  by  alternator  3  in  Fig.  1,  the  ' 
erator  listening  to  the  corresponding  t€ 
phone  will  receive  signals  transmitted 
the  manipulation  of  the  uppermost  key 
Fig  1.  The  same  condition  holds  for  e; 
of  the  other  two  frequencies  ;  since  they  : 
used  in  rotation  and  at  a  speed  so  high 
not  to  interfere  with  the  transmission 
Morse  signal  elements,  multiple  transn 
sion  of  messages  in  one  direction  can 
accomplished   without  much   diflficulty. 

Fig    3  shows  the  circuit  patented  to  L- 
wood   and  Elwell,   in  No.    1,195,485,   for 
purpose   of   emitting  groups  of  waves  tr 
an   arc  generator.      The  arc  itself  is  sho 
at    3,    and    is    supplied    with    direct-curr 
power  through  the  leads  4,  5.     A  conden; 
2    is  placed  in  shunt  to  the  discharge  p 
to    aid    in    the    production    of    short    w; 
lengths.     Opposite  terminals  of  the  arc 
connected    to    the    earth   E    and    to   the 
tenna    through    a    variable    loading    coi 
Across  a  portion  of  9   is  placed  the  sigi 
ing  circuit  containing  the  Morse  key  l-s  < 
the  commutator  8.    When  the  key  is  up 
arc   radiates   a   stream    of    sustained  wa 
of  the   frequency   corresponding  to   tne 
tenna  system  involving  the  total  loading 
ductance.     When  the  key  is  depres.sed,  h' 
ever,    the   wave    length    is    rapidly    chan 
(at  an  audible  rate)  from  this  value  to 
somewhat  shorter  ;  provided  the  difterenc 
wave  lengths  is  sufficiently  great,  or  ir 
reactive  effects  upon  the  arc  cause  a  pu 
tion   in   oscillation   amplitude,   the  dots  . 
dashes  formed  by   working  the  key  i^ 
be    heard    at    ordinary    wireless    teiegr. 
station. 
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lising  the  Standards  of  Lighting 
■"^0  concentrate  all  branches  of  an  art  upon  a  prob- 
-  lem  in  order  that  the  average  conditions  may  be 
latly  improved  is  altogether  worth  while.  The  II- 
linating  Engineering  Society  is  to  be  congratulated 
it,  upon  having  a  problem  that  is  well  worth  working 
and,  second,  in  gradually  broadening  its  conception 
the  many  angles  of  that  problem.  The  annual  meet- 
in  Philadelphia  this  week,  the  papers,  the  exhibits 
I  the  series  of  lectures  at  the  University  of  Pennsyl- 
lia,  all  are  being  carried  out  for  the  advancement  of 
ter  lighting.  We  have  called  attention  several  times 
the  essentially  practical  character  of  the  illuminating 
blem.  Raising  the  efficiency  of  light  courses  is  only 
t  of  the  question.  Designs  for  fixtures  and  glass- 
re  for  better  control  are  also  important,  but  only  a 
t.  Architectural  requirements  enter  in  large  meas- 
!  and  last  but  not  least  comes  the  personal  equation, 
ich  brings  the  variants  of  psychology  into  the  gen- 
1  problem.  The  Illuminating  Engineering  Society 
vides  a  forum  for  the  discussion  and  distribution  of 
best  thought  on  illumination  in  the  country.  The 
rk  of  the  society  permits  the  broadest  interpretation 
its  name.  The  scientific,  artistic  and  practical  busi- 
s  sides  of  the  problem  are  all  represented  in  this 
ociation  for  raising  the  standards  of  lighting.  We 
»e  this  next  year  to  see  its  membership  increased  by 
re  architects,  more  fixture  manufacturers  and  dis- 
)uters,  so  as  to  bridge  even  more  securely  the  gap 
ween  theory  and  average  practice  that  is  constantly 
rowing. 


ading  Between  Continents 

CONDITIONS  in  the  trade  of  the  world  are  extraor- 
''dinary.  Buyers  in  South  America,  in  India,  in 
)an,  in  Russia,  in  Australasia,  are  in  urgent  need  of 
itrical  products.  The  war  has  cut  off  the  established 
.nnels  of  commerce  with  the  trading  nations  of  Eu- 
le.  A  condition  has  arisen  in  which  the  world  is  a 
er's  market.  The  inner  nations  of  Europe,  cut  off 
the  outer  cordon,  have  little  or  no  trade  communica- 
1  with  their  former  markets.  But  this  situation  can- 
be  taken  advantage  of  by  the  outer  ring  of  nations 
h  free  communication,  because  of  the  necessity  of 
serving  their  manufacturing  energies  primarily  for 
production  of  war  materials.  On  the  face  of  it 
market  is  open  only  to  American  manufacturers. 
is  unprecedented  situation  finds  the  American  manu- 
turer,  first,  pushed  for  labor  and  raw  materials  to 
et  domestic  demands  and,  second,  without  the  estab- 
led  credit  and  financial  machinery  or  shipping  facili- 


ties necessary  to  meet  the  demands  of  foreign  markets. 
The  big  facts  are  so  apparent,  however,  that  for  the 
first  time  American  manufacturers,  as  a  whole,  have 
awakened  to  the  possibilities  of  foreign  trade  and  its 
relations  to  the  tremendous  internal  business  which  we 
carry  on  between  our  forty-odd  states.  In  the  electrical 
manufacturing  business  our  large  companies  have  long 
established  foreign  trade  organizations  and  machinery 
for  doing  business.  That  there  is  opportunity  for  the 
smaller  establishments,  however,  is  proved  by  the 
knowledge  that  there  are  many  average-sized  establish- 
ments which  are  selling  abroad  successfully.  Funda- 
mentally, trading  abroad  is  no  different  from  trading 
across  our  own  continent.  The  United  States  has 
variegated  demands  and  we  have  met  them  successfully. 
The  great  Northwest  offers  a  market  quite  different 
from  that  of  Texas.  Buyers'  needs,  shipping,  packing, 
credit  machinery— all  these  are  details.  We  need  to 
think  in  terms  of  continents  rather  than  states  and  to 
find  it  as  natural  to  have  customers  on  our  books  in  India, 
in  Russia  and  in  Japan  as  in  Maine,  in  California  and 
in  Texas.  It  is  with  the  general  situation  in  mind  that 
we  call  attention  in  this  week's  issue  to  certain  funda- 
mental trade  conditions  and  anticipate  presenting  a 
series  of  articles  of  the  foreign-trade  movement  as  it 
affects  our  domestic  electrical  manufacturing  business. 


Higher  Costs  Mean  Higher  Values 

DISCUSSION  of  the  present  high  costs  of  ma- 
terials and  labor  leads  to  interesting  conjectures 
as  to  the  ultimate  effect  which  they  will  have  upon 
central  station  property  values.  In  theory  the  good 
buyer  buys  only  when  prices  are  low,  but  as  he  some- 
times lacks  both  capital  and  the  demand  which  justifies 
extensions,  his  practice  does  not  always  conform  to  this 
policy.  As  a  matter  of  fact  he  buys  when  the  demand 
for  service  requires  plant  enlargement,  but  this  policy 
has  been  modified  in  the  last  year  by  some  companies 
which  had  an  abnormal  "war  order"  demand  that  could 
not  be  permanent.  When  lasting  business  at  remuner- 
ative rates  is  in  sight  the  required  additional  facilities, 
whatever  their  cost  may  be,  are  usually  provided  with- 
out much  delay ;  and  therefore,  even  if  the  current  level 
of  material  and  labor  prices  should  be  long  maintained 
it  will  be  found  that  central  stations  will  provide  the 
necessary  service.  But  if  present  costs  should  be  long 
continued  the  chances  of  a  return  to  the  old  low  levels 
will  be  diminished.  Of  course,  there  will  be  a  reaction, 
but  when  prices  have  gone  so  far  upwards  and  buying 
is  undiminished  in  eagerness  the  day  of  decline  disap- 
pears farther  into  the  future  and  the  probable  extent 
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of  the  decline,  when  it  does  develop,  is  lessened.  This 
is  illustrated  by  the  frequent  experience  with  wages 
which  once  advanced  are  restored  only  with  great  diffl- 
culty,  if  at  all,  to  as  low  a  level  as  that  which  prevailed 
before  the  advance.  If  this  era  of  mounting  prices  is 
prolonged  indefinitely  or  if  former  low  prices  should 
not  be  seen  again  it  would  mean  that  greater  invest- 
ment values  would  exist  in  established  central  station 
properties.  However  public  commissions  might  try  to 
deride  such  values  as  an  element  in  rate-making  or 
capitalization,  a  permanently  higher  level  in  costs  will 
produce  them  and  they  will  be  a  factor  which  it  will 
be  difficult  to  ignore. 


The  Sperry  Searchlight 

WE  describe  in  this  issue  what  is  perhaps  the  most 
interesting  development  in  searchlights  which  has 
yet  appeared.  The  conditions  of  modern  warfare  have 
given  the  searchlight  a  place  of  exceptional  importance, 
far  greater  than  it  has  every  before  possessed.  The 
initial  appearance  of  the  searchlight  in  war  was  dur- 
ing the  siege  of  Charleston,  S.  C,  in  1863,  in  the  form 
of  a  calcium  light  which  over  a  moderate  range  did 
effective  work.  The  electric  arc  was  soon  in  the  field, 
and  has  been  gradually  developed  through  successive 
wars  and  intervals  of  peace  up  to  the  present  time 
without  any  very  great  modifications.  A  couple  of  years 
ago  we  described  the  Beck  searchlight,  which  used  a 
mineralized  carbon  burning  in  alcohol  vapor.  In  other 
words,  this  particular  form  of  lamp  took  advantage  of 
the  flame  arc  burning  under  special  conditions,  thereby 
considerably  increasing  the  intrinsic  brilliancy  of  the 
crater,  and  hence  facilitating  both  increase  of  light  flux 
and  close  focussing. 

The  Sperry  searchlight  described  in  this  issue  uses  a 
positive  carbon  cored  with  light-producing  material 
which  for  obvious  reasons  is  not  specified.  Instead  of 
the  electrodes  being  at  a  large  angle  with  each  other, 
the  positive  carbon  is  horizontal  and  the  negative  one 
faces  it  at  only  a  moderate  angle,  so  that  the  arc 
stream  from  the  negative  electrode  bears  full  upon  the 
crater  and  tends  to  keep  the  blazing  vapors  from  being 
quickly  dissipated.  The  cored  positive  carbon  is  kept 
in  constant  rotation,  evidently  to  maintain  a  symmet- 
rical crater  and  thereby  insure  a  uniformly  luminous 
source. 

Both  electrode  holders  are  air  cooled  by  forced 
draft,  one  electrode  having  radiating  disks.  By  using 
a  relatively  small  negative  electrode  and  holder,  the 
maximum  light  is  permitted  to  fall  on  the  mirror.  A 
most  striking  fact  is  that  for  a  searchlight  taking  150 
amp.  the  positive  carbon  is  only  %  in.  in  diameter  and 
the  negative  but  7/16  in.  The  result  is  an  enormously 
high  intrinsic  brilliancy  in  the  deep  and  narrow  crater 
of  the  positive  carbon,  which  is  assisted  by  allowing 
the  electrode  tips  to  become  as  hot  as  they  will  without 
cooling  them,  as  in  the  case  of  the  Beck  lamp.  This 
is  of  the  order  of  magnitude  of  500  cp.  per  square  milli- 
meters, or  about  three  and  one-half  times  that  of  the 
standard  carbon  arc  used  in  searchlights.     For  a  given 


power,  therefore,  the  new  source  of  light  is  muc 
smaller  than  the  old,  and  permits  of  more  exsn 
focusing.  We  shall  follow  the  development  of  this  mof 
important  searchlight  with  the  greatest  interest.  Th, 
United  States  government  needs  the  very  best  searcl 
light  it  can  get  for  the  imperative  needs  of  our  Nav; 
and  it  is  most  gratifying  to  have  so  striking  an  advanc 
made  in  this  direction  by  American  ingenuity  and  ei 
gineering  skill. 


Tests  on  Oil  Switches 

IN  this  week's  digest  reference  is  made  to  certai 
tests  on  oil  switches,  recently  reported  by  a  Swij 
electrotechnical  committee,  and  abstracted  in  the  Loi 
don  Electrician.  This  committee  has  been  investiga 
ing  the  behavior  of  oil  circuit  breakers,  on  a  moderal 
scale,  under  practical  conditions  and  has  found  thf 
when  an  oil  switch  opens  under  load,  the  voltage  aero.' 
the  contacts  may  rise  considerably  above  the  norm; 
operating  value.  If  it  opens  during  a  short  circuit, 
has  to  break  an  arc,  accompanied,  perhaps,  by  a  larg 
power  overload.  There  is  a  tendency  to  volatilize  th 
oil  between  the  contacts  and  to  carry  across  a  jet  c 
metallic  vapor.  In  order  that  the  device  may  opera! 
effectively  and  quietly,  it  should  be  able  to  suppres 
the  arc  completely  at  the  next  zero  point  of  the  currer 
wave.  If  it  fails  to  do  this  and  the  arc  persists  unt 
the  next  current  alternation  sets  in,  the  chances  of  th 
quiet  extinction  of  the  arc  are  greatly  reduced. 

It  is  pointed  out  as  a  result  of  the  tests  that  the  powe 
factor  of  the  overload  at  the  moment  of  opening  has 
great  influence  upon  the  behavior  of  the  apparatujj 
On  a  non-inductive  load  the  arc  is  much  more  easily  ex 
tinguished  than  when  the  load  is  powerfully  inductiv 
at  the  moment  of  disruption.  The  recommendation  o 
the  committee  is  toward  the  use  of  a  multiple-breal 
circuit  breaker,  so  constructed  that  current-limitinj 
resistance  or  resistances  may  be  injected  into  the  cir 
cuit  before  the  final  opening  occurs.  It  is  pointed  out 
however,  that  if  the  pre-inserted  resistance  is  not  prop 
erly  chosen,  the  load  on  the  device  may  be  almost  com 
pletely  thrown  on  at  the  preliminary  step,  so  that  m 
advantage  is  obtained  from  the  multiple-step  op 
eration. 

In  this  country  the  rule  is  to  rely  on  one  and  only  om 
step  in  the  rupture,  and  so  to  proportion  the  parts  of  ai 
oil  circuit  breaker,  that  it  is  able  to  operate  satisfac 
torily,  under  any  reasonable  conditions  of  short  circuit 
at  the  place  where  it  is  installed.  This  calls  for  i 
standardization  of  circuit  breakers  and  a  classificatioi 
by  voltages  and  maximum  kilovolt  amperes  of  arc  a 
rupture.  Practice  has  shown  that  by  allowing  for  th< 
maximum  power  that  a  short-circuit  arc  could  develc] 
at  the  point  of  the  circuit,  where  the  circuit  breaker  i; 
installed,  proper  provision  for  accidental  short-circuit; 
can  be  made  with  security.  There  is  ample  opportunity 
however,  for  researches  directed  toward  increasec 
knowledge  of  these  intricate  switching  phenomena  am 
toward  subsequent  improvements  in  this  importan 
type  of  protective  device. 
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/ave  Form  Standards 

i  T  the  recent  convention  of  the  A.  I.  E.  E.  in 
^Seattle,  a  paper  by  Dr.  Frederick  Bedell  on  wave 
rm  standards  called  forth  an  interesting  discussion. 
16  question  of  inductive  interference  of  circuits  has 
en  raised  in  a  particularly  acute  form  on  the  Pacific 
last,  and  there  have  been  serious  proposals  to  pen- 
ze  generators  which  put  upon  circuits,  particularly 
ose  near  telephone  lines,  irregular  wave  forms  likely 

increase  conductive  disturbances.  Since  this  penal- 
,ng  if  pushed  too  far  may  lead  to  needless  expense, 

is  important  to  settle  on  something  like  standard 
nits  of  wave  form  which  may  reasonably  meet  all 
e  various  requirements.  Most  of  the  inductive  trou- 
5  comes  not  from  the  low  frequency  fundamental, 
it  from  the  odd  harmonics,  very  often  the  third, 
lich  set  up  disturbances  falling  with  specially  seri- 
s  force  on  the  neighboring  telephone  systems. 
The  comments  on  Dr.  Bedell's  paper  brought  out 
teresting  conclusions.  The  admittance  form  of 
mdard  proposed  by  the  author  can  be  made  to  give 
pretty  clear  idea  of  the  conditions  within  somewhat 
stricted  limits.     The  consensus  of  opinion  seemed  to 

that  the  actual  situation  was  perhaps  a  little  too 
mplex  to  be  handled  by  any  such  simple  method  of 
ting.     It  would  certainly  appear  that  a  careful  study 

the  practical  magnitudes  of  the  harmonic  compo- 
nts  in  a  wide  variety  of  generators  must  be  made 
fore  the  situation  can  be  cleared  up  and  methods  of 
ting  for  wave  form  standardized.  Some  machines 
e  exceedingly  sensitive  to  change  in  load  conditions 

respects  the  wave  form,  and  inasmuch  as  in  general 

is  the  loaded  line  which  must  be  considered  any 
iterion  applied  to  a  machine,  particularly  one  whose 
aracteristics  are  not  well  known,  should  naturally  be 
ade  as  nearly  as  possible  under  its  normal  load 
nditions. 

In  the  early  days  of  power  transmission  a  sine-wave 
ichine  was  considered  highly  desirable,  and  so  indeed 
is;  but  its  cost  is  apt  to  be  disproportionately  high 
d  it  is  likely  to  have  certain  characteristics  which 
e  at  times   not   altogether   desirable.     The  tendency 

late  has  been,  perhaps,  to  go  too  far  in  the  other 
rection,  since  long  experience  in  transmission  has 
own  that  engineers  were  rather  more  scared  than 
irt  by  departures  from  the  theoretical  form.  It  will 
quire  considerable  work  to  thresh  out  the  reason- 
le  limitations   which   ought   to   be   enforced   for   the 


reduction  of  inductive  disturbances,  but  the  work  done 
by  Dr.  Bedell  and  his  colleagues  is  a  good  step  in  the 
right  direction,  and  ought  to  lead  to  sound  practical 
results. 


The  Errors  of  the  Integrating  Sphere 

PHOTOMETRISTS  have  fallen  back  on  the  Ulbricht 
sphere  as  by  far  the  most  convenient  method  of 
getting  spherical  candlepower  which,  particularly  since 
the  coming  of  gas-filled  incandescent  lamps,  has  been 
the  important  fact  in  photometry.  It  is  well  known 
that  while  one  can  very  easily  get  an  approximate  mean 
spherical  value  in  this  way,  there  are  certain  sources 
of  error  which  may  and  do  enter,  particularly  in  cases 
where  the  distribution  from  the  light  source  is  of  a 
very  unsymmetrical  character,  as  in  certain  types  of 
arc  lamps  and  incandescent  units  equipped  with  shades 
or  reflectors.  The  absorption  of  light  due  to  the  pres- 
ence of  such  a  unit,  and  to  the  necessary  use  of  screens 
for  the  observing  window  introduces  an  error  in  the 
result  which  may  at  times,  particularly  in  using  a 
rather  large  unit  in  a  rather  small  sphere,  rise  to  an 
unpleasantly  large  value.  For  instance,  in  the  ordi- 
nary screening  of  the  window  a  certain  amount  of  the 
sphere  is  cut  off  from  the  radiant  and  its  effect  some- 
what varied  according  to  the  distribution  of  the  light. 
Proper  adjustment  of  the  screen  for  its  use,  multiple 
screens  and  other  precautions  materially  reduce  this 
difl^culty,  but  the  outstanding  errors  may  still  reach 
several  per  cent  in  case  one  is  dealing  with  a  light 
source  which  produces  a  very  unsymmetrical  illumina- 
tion. 

F.  A.  Benford,  Jr.'s  paper  on  this  topic,  read  at  the 
Philadelphia  convention  of  the  Illuminating  Engineer- 
ing Society  this  week,  presents  an  interesting  analysis 
of  the  difficulties  which  are  encountered  in  sphere 
photometry,  and  describes  a  very  ingenious  form  of 
compensating  screen  intended  to  correct  the  sphere 
readings  even  for  cases  of  extreme  asymmetry.  The 
results  quoted  show  that  by  use  of  the  device  described 
it  is  possible  to  cut  down  the  errors  to  1  per  cent  or 
less  even  in  rather  extreme  cases,  such  as  photometer- 
ing  a  much  shaded  200-watt  gas-filled  lamp  in  a  1-meter 
sphere.  Discussions  of  this  sort  are  of  great  practical 
benefit  since  the  increasing  use  of  the  sphere  is  likely 
to  lead,  unless  care  is  taken,  to  some  unpleasantly 
divergent  results. 


IN  next  week's  issue  of  the  Electrical  The  Coming  IsSUCS 
World,  which  is  the  fifth  number  in 
September,  a  leading  article  will  discuss  a  substation 
arrangement  by  which  alternating  current  service  is 
furnished  to  a  large  office  building  from  a  central  sta- 
tion system.  A  second  article  will  take  up  the  require- 
ments of  steel  rolling  mill  electric  drives  and  present  a 
graphical  solution  of  loads  imposed  upon  motors.  The 
first  issue  of  October  will  contain  in  addition  to  the  usual 
engineering  and  technical  articles  and  departments,  dis- 
cussions on  public  policy  and  broad  business  topics.  An 
interesting    and    practical    article    entitled    "Graphical 


Analysis  of  Managerial  Problems,"  with 
an  engineering  as  well  as  a  managerial 
appeal,  will  be  contributed  by  Edwin  D.  Dreyfus.  The 
second  issue  of  the  month,  which  will  be  dated  Oct.  14, 
is  the  number  regularly  devoted  to  practical  engineer- 
ing topics  and  problems  pertaining  to  station  and  oper- 
ating practice.  In  that  number  an  interesting  article 
will  take  up  the  operating  features  of  a  large  Eastern 
transmission  network.  Electrical  Merchandising  for 
September  was  issued  on  Sept.  15,  and  presents  in  an  at- 
tractive way  to  the  electrical  trade  a  cup  brimful  of  com- 
mercial suggestions  and  helps  to  the  man  who  sells. 
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IRON  AND  STEEL  ELECTRICAL 

ENGINEERS  IN  CONVENTION 

Officers    Are     Elected — Operating     Records,     Direct 

Current  Steel-Mill  Motors  and  the  Purchase 

of  Central  Station  Energy  Are  Discussed 

At  the  tenth  annual  convention  of  the  Association  of 
Iron  &  Steel  Electrical  Engineers  at  the  Hotel  La  Salle, 
Chicago,  111.,  from  Sept.  18  to  22,  the  first  session  was 
entirely  devoted  to  association  business.  At  this  meet- 
ing the  follow^ing  officers  were  elected:  President,  F. 
D.  Egan,  Pittsburgh;  first  vice-president,  C.  A.  Menk, 
Homestead,  Pa.;  second  vice-president,  S.  C.  Coey, 
Youngstown,  Ohio;  secretary,  John  F.  Kelly,  McKees- 
port,  Pa. ;  treasurer,  John  Farrington,  Steubenville. 
Ohio.  The  association  also  revised  its  constitution, 
increasing  the  dues  for  associate  membership  from  $5 
to  $7.50  i)er  year,  and  admitting  to  membership  com- 
panies producing  iron  and  steel.  These  concerns  will 
be  admitted  on  a  firm  membership  basis,  paying  $25  to 
$100  per  year,  according  to  the  number  of  employees 
on  their  payroll. 

At  the  first  open  meeting  two  papers  were  presented, 
namely,  "The  Value  of  Records  to  an  Operating  Engi- 
neer," by  Ray  S.  Huey  of  Chicago,  111.,  and  "Cost  Versus 
Upkeep  of  Direct-Current  Motors,"  by  A.  M.  Mac- 
Cutcheon  of  Ampere,  N.  J.  Mr.  Huey's  paper  im- 
pressed upon  the  delegates  the  necessity  of  keeping 
reasonably  accurate  maintenance  records  on  all  equip- 
ment. Only  by  this  method,  said  he,  is  it  possible  to 
ascertain  whether  or  not  it  is  economical  to  purchase 
higher-priced  equipment  or  cheaper  equipment  to  re- 
place a  machine  when  it  wears  out.  He  cautioned  the 
delegates,  however,  against  the  danger  of  carrying  the 
matter  of  keeping  records  too  far.  It  is  generally  un- 
necessary to  employ  additional  clerical  assistance  for 
this  work. 

In  the  discussion  it  was  suggested  that  the  associa- 
tion should  standardize  record  keeping  for  its  members. 
It  was  also  pointed  out  that  the  installation  of  curve 
drawing  instruments  is  a  means  for  speeding  up  any 
lagging  department. 

Mr.  MacCutcheon's  paper,  written  from  the  view- 
point of  a  designing  engineer,  pointed  out  the  fact  that 
the  construction  of  a  mill-type  motor  costs  the  manu- 
facturer more  than  a  common  machine.  He  showed  in 
detail  how  the  addition  of  each  feature  adds  its  share 
to  the  cost.  In  closing  he  suggested  that  the  motor 
manufacturer  would  be  glad  to  know  what  sort  of  motor 
the  steel  mill  people  would  like  to  have  produced  for 
them. 

In  the  discussion  he  was  rewarded  with  a  wealth  of 
comment.  It  seems  to  be  the  consensus  of  opinion  that 
the  steel  mill  men  want  a  standardized  motor;  that  is, 
a  motor  which  they  can  buy  to-day  with  some  assurance 
that  the  manufacturer  will  still  be  producing  it  com- 
mercially several  years  in  the  future.  They  expressed 
a  desire  for  this  type  of  machine  so  that  they  could 
avoid  carrying  a  large  stock  of  repair  parts.  The  use 
of  ball-bearing  motors  was  also  commented  upon,  and 
it  seems  to  be  the  opinion  that  for  many  kinds  of  mill 
service,  and  especially  for  mine  locomotive  service,  the 
adoption  of  some  sort  of  non-friction  bearing  must 
eventually  arise. 


Purchased  Energy  for  Steel  Mills 

At  a  later  meeting  the  report  of  the  central  station 
power  committee's  report  was  presented.  It  would  ap- 
I)ear  from  the  report  that  the  power  requirements  of 
steel  mills  are  quite  large,  ranging  from  1000  kw,  to 
10,000  kw. ;  the  load  is  characterized  by  large  peaks 
and  the  power  factor  varies  from  65  to  80  per  cent. 
Central  stations  in  soliciting  the  business  take  into  con- 
sideration the  size  of  the  installation,  the  diversity 
factor  and  the  power  factor  of  the  load.  Steel  mills- 
purchase  more  than  300,000,000  kw.-hr.  a  year  from 
central  stations,  and  that  amount  is  rapidly  increasing. 
The  rate  is  less  than  1  cent  a  kilowatt-hour. 

The  discussion  of  the  report  of  the  central  station« 
power  committee  occupied  the  greater  part  of  one  mom-; 
ing.     It  seemed  to  be  the  opinion  of  the  operators  ofi 
the  larger  steel  mills  that  they  could  produce  power  as 
cheaply  and  as  reliably  as  central  stations.     Operators' 
of  small  mills  where  the  process  begins  with  billets  and 
is  carried  through  to  a  finished  product  seemed,  how- 
ever, to  favor  the  use -of  central  station  power.     The 
deciding  factor  in  these  cases,  of  course,  was  the  pres- 
ence or  the  absence  of  gases  which  might  be  used  as 
fuel.    P.  H.  Stambaugh  of  Youngstown,  Ohio,  suggested 
that  even  in  plants  where  gases  are  available  the  peak 
of  the  gas  flow  seldom  coincides  with  the  peak  of  the' 
power  demand.    He  proposed,  therefore,  that  a  co-oper-' 
ative  agreement  in  which  central  stations  purchase  gas 
for  fuels  from  the  steel  mills  and  in  which  the  steel 
mills  purchase  electrical  energy  from  the  central  sta-, 
tions  would  be  advantageous  to  both.     The  discussion 
also  brought  out  the  fact  that  power  installations  to 
utilize  waste  heat  are  so  expensive  in  first  cost  that  the 
cost  per  kilowatt-hour  generated  is  usually  near  what' 
it  could  be  generated  for  in  a  coal-burning  plant. 

At  the  joint  session  with  the  American  Institute  of 
Electrical  Engineering  Wednesday  four  papers  were 
presented  as  follows:  "Underground  Distribution  Sys- 
tems," by  George  J.  Newton;  "The  'Unaflow'  Engine," 
by  W.  Trinks;  "Steel  Conductors  for  Transmission 
Lines,"  by  H.  B.  Dwight;  "The  Advantages  of  Mod- 
ern Types  of  Direct-Current  Machines,"  by  David  Hall. 

Mr.  Newton's  paper,  which  was  read  by  H.  P.  Gear, 
Chicago,  described  a  method  for  designing  underground 
distribution  systems  and  contained  many  detailed  sug-, 
gestions  for  reducing  the  cost  of  installation  and  for 
insuring  efficient  service  from  it. 

The  discussion  of  this  paper  dealt  largely  in  con- 
struction details  that  have  been  found  effective  in  ex- 
isting systems.  Professor  Trink's  paper  on  the  "unaflow" 
engine  showed  this  type  of  unit  to  be  economical  for 
steel  mill  work  where  prime  movers  in  sizes  less  than 
8000  kw.  are  required.  The  discussion  of  S.  C.  Coey 
of  the  Youngstown  (Ohio)  Sheet  &  Tube  Company,! 
brought  out  the  fact  that  two  of  these  units  rated  at 
1400  hp.  and  at  1000  hp.,  respectively,  are  now  being 
installed  in  his  plant.  The  larger  unit  is  thought  to  be 
the  largest  "unaflow"  engine  yet  built  in  this  country. 
Discussion  of  the  paper  indicated  that  steel  mill  opera- 
tors in  general  are  more  favorably  inclined  toward 
electric  drive  than  toward  steam  engine  drive. 

The  paper  of  H.  B.  Dwight,  Ontario,  Canada,  set 
forth  test  data  on  steel  conductors  for  transmission 
lines  which  have  heretofore  been  published  in  German 
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chnical  papers.  The  author  said  further  steel  cables 
ill  not  generally  be  economical  on  main  transmission 
les  except  for  long  spans  and  for  high  altitudes, 
tiere  corona  is  excessive.  He  advised  that  steel  cables 
r  alternating  current  should  be  finally  stranded  and 
e  different  groups  of  wires  should  be  spiraled  in  op- 
isite  directions  and  suggested  that  medium  priced 
•ades  of  steel  seem  to  give  better  results  with  alter- 
iting  current  than  some  more  expensive  grade.  The 
laracteristic  increase  of  resistance  and  reactance  of 
eel  with  increase  of  current  or  frequency  may  be  val- 
ible,  concluded  the  speaker,  for  limiting  lightning, 
/itching  surges  and  short-circuit  currents.  The  dis- 
ission  indicated  that  there  is  a  demand  for  test  data 
1  American  wire  to  show  what  grades  of  steel  wire 
id  what  sizes  of  steel  wire  are  best  for  transmission 
3rk. 

Mr.  Hall's  paper  outlined  the  advantages  of  modern 
rect-current  machines  with  commutating  poles  and 
mpensating  windings.  Discussion  of  this  paper  indi- 
ted that  the  steel  mill  men  are  not  in  hearty  sympathy 
ith  changes  in  motor  design  which  tend  to  complicate 
e  machines. 


Large  Order  for  Electric  Trucks 

Placed  in  Chicago 

The  Consumers  Company  of  Chicago  has  placed  what 
thought  to  be  the  first  large  order  for  electric  trucks 
be  used  in  hauling  ice  and  coal.  In  all  twenty-six 
ucks  have  been  purchased  for  this  purpose  from  the 
alker  Vehicle  Company.  Twenty-one  of  the  fleet  will 
'■  of  the  3-ton  size  and  the  remaining  units  will  be  5- 
n  trucks.  To  make  the  trucks  available  for  both  sum- 
2r  service  in  hauling  ice  and  winter  service  in  hauling 
al  two  sets  of  bodies  will  be  used.  Energy  for  oper- 
ing  the  trucks  will  be  purchased  from  the  Common- 
;alth  Edison  Company.  The  Consumers  Company  will 
ovide  its  own  garage  service. 

Among  the  vehicle  men  this  order  takes  on  added 
iportance  since  the  Consumers  Company  had  been 
ing  a  fleet  of  twenty-five  5-ton  gasoline  trucks  for 
veral  years.  The  first  general  announcement  of  this 
der  was  made  at  the  weekly  luncheon  of  the  Chicago 
ction  of  the  Electric  Vehicle  Association,  where  E.  S. 
ansfield,  of  Boston,  was  the  speaker  of  the  day.  In 
jsing  the  contract  J.  C.  Dickson  acted  for  the  Walker 
shicle  Company. 


Papers  for  New  England  Section 

N.  E.  L.  A.  Convention 

Plans  are  maturing  for  the  fall  convention  of  the 
ew  England  Section  of  the  N.  E.  L.  A.,  at  Pittsfield, 
ass.,  Oct.  17  to  20  inclusive.  The  program  as  com- 
eted  follows:  Wednesday,  Oct.  18,  "Industrial  Heat- 
g  and  Large  Power  Users'  Day";  "Obtaining  Large 
Dwer  Business,"  by  W.  C.  Durant,  New  England  Power 
Dmpany,  Boston,  Mass.,  and  Warren  B.  Lewis,  consult- 
g  engineer.  Providence,  R.  I.;  "Determining  Demand 
'  Large  Power  Users,"  by  R.  S.  Hale,  Edison  Electric 
luminating  Company,  Boston,  Mass. ;  "Central  Sta- 
on  Power  for  Large  Power  Users,"  by  David  Elwell, 
c>ckwood,  Greene  &  Company,  Boston,  Mass. ;  "Indus- 
ial  Heating,"  by  E.  F.  Collins,  General  Electric  Com- 
my,  Schenectady,  N.  Y. ;  report  of  heating  research 
immittee.  On  Thursday,  Oct.  19,  the  report  of  the  ac- 
>unting  section  committee  will  be  presented,  including 
le  following  subjects:  "Value  of  Clear  and  Complete 
ccounting  Records  in  Profitable  Business  Develop- 
ent,"  by  F.  L.  Hall,  Narragansett  Electric  Lighting 
ompany.  Providence,  R.  I.;  "Value  of  a  Complete  Ac- 


counting System  in  Getting  Out  Capital  Securities,"  by 
H.  A.  Gidney,  Charles  H.  Tenney  &  Company,  Boston. 
In  the  afternoon  the  report  of  the  public  policy  com- 
mittee will  be  submitted,  followed  by  discussion.  On 
Friday,  Oct.  20,  the  report  of  the  Commercial  Section 
committee  will  be  presented,  including  the  following 
subjects:  "The  Commercial  Section — Its  Big  Work," 
talk  by  E.  A.  Edkins,  chairman,  Chicago;  "Electric 
Ranges,"  by  A.  L.  Smith,  Jr.,  Edison  Electric  Illumi- 
nating Company,  Boston,  Mass.;  "Electrical  Appli- 
ances and  Merchandising,"  by  A.  H.  Allcott,  Narra- 
gansett Electric  Lighting  Company ;  "Effect  of  Gas- 
Filled  Lamps  in  Municipal  Street  Lighting,"  by  John 
West,  Charles  H.  Tenney  &  Company;  "Store  Light- 
ing," by  A.  H.  Heininger,  Edison  Electric  Illuminating 
Company,  Boston;  and  possibly  a  paper  on  "Concentric 
Wiring,"  by  R.  S.  Hale,  Edison  Electric  Illuminating 
Company,  Boston.  Headquarters  will  be  at  the  Maple- 
wood  Hotel,  and  a  reception  and  dance  will  be  held  on 
the  evening  of  the  seventeenth. 


Cleveland  Railway  to  Purchase  Central 

Station  Energy 

At  a  conference  in  Cleveland,  Ohio,  on  Sept.  15  it 
was  decided  to  abandon  and  scrap  the  Cedar  Avenue 
power  station  of  the  Cleveland  Railway  as  the  result  of 
a  report  from  Sargent  &  Lundy,  consulting  engineers 
of  Chicago,  and  to  purchase  the  necessary  energy  for 
operating  the  system  from  the  Cleveland  Electric  Il- 
luminating Company.  A  new  12,000-kw.,  60-cycle  sub- 
station will  be  erected  on  the  site  of  the  old  power- 
house. 


Electric  Heating  Rates 

The  rapidly  increasing  demand  for  electric  ranges 
with  their  convenience,  reliability  and  cleanliness  has 
led  to  an  investigation  of  rates  for  electric  energy  by 
the  Society  for  Electrical  Development.  The  accom- 
panying map  shows  the  number  of  communities  having 
special  cooking  rates  and  the  location  of  these  com- 
munities by  states. 

In  analyzing  the  compilation  of  rates  for  electric 
cooking  in  the  United  States  the  interesting  fact  de- 


COMPANIES    BY   STATES   OFFERING    HEATING    RATES   OF    5    CENTS 
AND   LESS 

velops  that  of  some  3000  communities  listed  where 
rates  are  5  cents  or  lower,  1884  are  located  in  the  east- 
ern half  of  the  country,  and  1250  in  the  western  half, 
or,  taking  the  Mississippi  as  the  dividing  line,  1638 
are  east  of  the  Mississippi  as  against  1506  west  of 
the  Mississippi  River. 

Contrary  to  the  general   impression  that  low  rates 
for  cooking  are  largely  confined  to  the  western  states, 
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it  will  be  seen  that  central  stations  in  the  East  have 
also  realized  the  advantages  of  this  load  and  are  offer- 
ing special  rates  as  an  aid  in  building  it. 


CLOSING  SESSION  OF  INDIANA 

ELECTRIC  LIGHT  CONVENTION 

Pole-Line   Material,    Plant   Construction   and   Safety 

Rules  Are  Topics  of  Papers — Copies  of  National 

Electrical   Safety   Code   Promised   Soon 

At  the  final  session  of  the  Indiana  Electric  Light 
Association  at  Fort  Wayne  on  Sept.  14,  four  papers  were 
presented.  G.  L.  Lindsley  of  Lindsley  Brothers  Com- 
pany, Chicago,  in  one  of  these  papers  on  "Pole  Line  Con- 
struction," presented  engineering  data  and  experience 
calculated  to  show  the  great  strength  and  long  life  of 
Western  cedar  poles.  The  paper  also  described  methods 
of  pole-butt  treatment. 

C.  B.  Hart  of  the  Fort  Wayne  &  Northern  Indiana 
Traction  Company,  in  a  paper  entitled  "The  Spark  Plug 
of  the  Electrical  Industry,"  likened  the  central  station 
to  an  automobile  in  which  the  spark  plug  was  repre- 
sented by  the  new-business  department.  His  paper  was 
an  appeal  for  enthusiasm  in  selling.  It  also  pointed 
out  to  the  new-business  man  the  value  of  entering  active- 
ly into  the  civic  work  of  his  home  city. 

Speaking  on  the  "Development  of  Central  Station  Mo- 
tor Loads,"  W.  H.  Patterson  of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  Pittsburgh,  Pa.,  out- 
lined a  plan  for  conducting  a  model  power  survey.  He 
also  presented  data  to  show  that  only  about  10  per  cent 
of  the  industrial  power  in  Indiana  is  connected  to  cen- 
tral station  lines.  He  cited  these  facts  to  show  the 
value,  and  in  some  cases  the  necessity,  of  co-operative 
sales  efforts  between  central  stations  and  electrical  man- 
ufacturers in  securing  power  business. 

E.  J.  Condon,  Jr.,  of  Angola,  Ind.,  in  a  paper  on  "In- 
ductive Interference,"  suggested  the  advisability  of 
making  joint  agreements  with  telephone  and  telegraph 
companies  in  which  both  interests  share  the  expense  of 
the  ultra-expensive  construction  for  preventing  induc- 
tive trouble.  He  also  expressed  the  opinion  that  the 
rules  of  the  National  Electrical  Safety  Code  would  add 
greatly  to  the  expense  of  building  transmission  and  dis- 
tribution lines  in  Indiana. 

The  last  paper  of  the  day  was  presented  by  W.  J. 
Canada,  of  the  Bureau  of  Standards  at  Washington, 
D.  C.  He  outlined  the  origin  and  nature  of  the  National 
Electrical  Safety  Code  and  asked  the  Indiana  associa- 
tion to  co-operate  with  the  bureau  in  two  ways.  First, 
he  asked  the  association  to  recommend  that  the  code  be 
given  an  active  trial  by  making  applications  of  it  in  the 
coming  year.  Second,  he  requested  that  measures  be 
taken  to  combat  the  adoption  of  any  rules  conflicting 
with  those  of  the  bureau,  and  asked  that  the  movement 
for  final  adoption  of  the  National  Electrical  Safety  Code 
be  given  support  after  the  rules  have  been  tried,  cor- 
rected if  necessary,  and  reissued.  Mr.  Canada  said  in 
closing  that  enough  copies  of  the  rules  are  expected 
from  the  printer  within  a  short  time  to  supply  anyone 
who  will  ask  the  Bureau  of  Standards  at  Washington, 
D.  C,  for  them. 

The  election  of  officers  for  the  ensuing  year  was  re- 
ported as  follows:  President,  Sam  W.  Greenland,  Fort 
Wayne;  vice-president,  J.  P.  Ohm^r,  Elkhart;  secretary- 
treasurer,  Thomas  Donohue,  LaFayette;  executive  com- 
mittee: E.  J.  Condon,  Angola;  T.  F.  Grover,  Terre 
Haute;  A.  C.  Blinn,  Evansville;  C.  C.  Perry,  Indianapo- 
lis, and  T.  F.  English,  Muncie;  advisory  committee: 
J.  W.  Robb,  Clinton ;  F.  A.  Bryan,  South  Bend,  and  P.  H. 
Palmer,  Kokomo. 
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I.  E.  E.  STANDARDIZATION  RULES 

Iditions    and    Deletions    Made    in    Standardization 
Rules,  with   Outlines  of  Principal  Changes 

\lthough  a  number  of  changes,  deletions  and  addi- 
ns  have  been  made  in  the  1916  standardization  rules 
published  in  the  September  issue  of  the  A.  I.  E.  E. 
)ceedings  they  do  not  differ  radically  from  those  of 
L5.  The  new  sections  which  have  been  added,  deal 
;h  the  limiting  observable  temperature  for  inclosed 
tors  and  generators  (386A),  test  pressures  for 
ndard  devices  produced  in  large  quantities  (485A), 
lectric  tests  for  meters  and  instruments  (510A),  the 
of  wires  in  cable  or  strand  (657),  continuous  rat- 
r  of  automobile  propulsion  motors  and  generators 
}5)  and  efficiency  and  losses  of  same  (839). 
rhe  sections  which  have  been  deleted  referred  to  the 
lowing  subjects:  Efficiencies  based  on  conventional 
ses  (424),  no-load  core  loss  at  internal  voltage  cor- 
ponding  to  rated  load  (453),  information  on  the  rat- 
f  plates  of  machines  (623  to  630),  exposure  to  il- 
nination  (859),  brightness  (861),  normal  brightness 
32)  brightness  expressed  in  candles  per  square  centi- 
ter  (865),  resonance  curves  (1021  to  1023),  radio 
ecting  (1025)  and  rating  of  radio  sets  (1029). 
Inside  from  minor  typographical  corrections,  changes 
fe  been  made  in  the  following  sections:  57,  58,  100, 
1,  115,  131  (footnote),  225  to  232  (renumbered  225  to 
3),  266,  275,  276  (footnote),  283,  285,  303,  307,  312, 
),  340,  342  (renumbered  305A),  349  (including  foot- 
:e),  350,  375  (Table  III),  379,  390,  406,  421,  422,  430, 
>,  436,  440  to  445,  452,  459,  470,  471,  507,  508,  540, 
I,  587,  600  to  610  (renumbered  600  to  611),  653  to 
5,  679,  692,  800  (footnote),  1000,  1003,  1006  to  1008, 
11  to  1014,  1019,  1020,  1024,  1026  to  1028,  1108,  1110. 

Nature  of  Principal  Changes 
Many  of  these  changes  were  simply  revisions  in  the 
rding  and  did  not  change  the  sense  considerably.  The 
ncipal  changes  were  as  follows:  Section  266  was 
vorded  to  say  that  temperature  rises  specified  in  the 
es  apply  to  ambient  temperatures  up  to  and  includ- 
'„  but  not  exceeding,  40  deg.  C.  for  air  and  25  deg.  C 
•  water.  It  was  pointed  out  in  Section  283  that  nom- 
il  ratings  were  not  recommended  for  automobile  pro- 
ision  motors  and  generators.  Standard  durations  of 
aivalent  tests  for  machines  operating  under  specified 
ty  cycles  were  extended  to  include  fifteen-minute  rat- 
js.  In  Section  320,  the  lowest  temperature  limit  for 
its  was  changed  from  20  deg.  C  to  15  deg.  C.  Under 
J  section  devoted  to  the  resistance  method  of  deter- 
ning  the  temperature  of  different  parts  of  machines 
additional  footnote  has  been  inserted  to  the  effect 
it  in  transformers  of  200  kva.  and  less  the  measured 
nperature  shall  be  increased  1  deg.  for  every  minute 
tween  the  instant  of  shutdown  and  the  time  of  the 
al  temperature  measurement,  providing  the  time  does 
t  exceed  three  minutes. 

To  supplement  the  ruling  on  temperature  of  commu- 
;ors,  a  sentence  has  been  added  to  the  effect  that  these 
nperatures  are  intended  only  to  protect  the  insula- 
n  of  the  commutator  and  adjacent  parts  and  not  as  a 
terion  of  successful  commutation.  It  was  pointed 
t  under  the  section  on  plant  efficiency  that  individual 
iciencies  obtained  during  plant  efficiency  tests  may  be 
ferent  from  those  obtained  at  75  deg.  C.  Where 
id  is  not  specified  in  reference  to  efficiencies,  it  is  al- 
lys  understood  that  their  rated  load  is  meant.  The 
iciency  specified  for  alternators  and  transformers  is 
w  understood  to  mean  the  ratio  of  kilowatt  output  to 
owatt  input  at  the  rated  kilovolt-amperes  and  power 
'tor.  In  making  tests  on  synchronous  motors  and 
nerators  it  was  pointed  out  that  the  PR  loss  in  all 


windings  and  the  rheostat  losses  should  be  based  on  the 
kilovolt-ampere  instead  of  the  kw-rating  of  the  machine. 
The  brush  contact  drop  of  automobile  propulsion  motors 
and  generators  should  be  determined  experimentally, 
provided  they  are  low-voltage  machines.  Brush  fric- 
tion and  brush  contact  loss  is  negligible  in  synchronous 
motors  and  generators  except  in  a  revolving  armature 
type. 

How  THE  Rules  Affect  Alternating-Current  Tests 
After  no-load  core  losses  have  been  obtained  in  the 
usual  manner,  additional  readings  should  be  taken  with 
the  machine  excited  so  as  to  produce  at  the  terminals  a 
voltage  corresponding  to  the  calculated  internal  voltage 
for  a  load  under  consideration.  The  internal  voltage 
of  synchronous  motors  shall  be  determined  by  correct- 
ing the  terminal  voltage  for  resistance  drop  only.  With 
the  rotor  of  an  induction  machine  removed  for  making 
stray  load  losses  test,  the  input  to  the  stator  should  be 
made  with  different  currents  at  rated  frequency.  The 
curve  plotted  with  the  values  gives  the  combined  PR 
and  stray  load-losses  due  to  eddy  currents  in  the  stator 
copper.  By  deducting  the  PR  loss  determined  from  the 
resistance,  a  value  will  be  obtained  which  represents 
the  stray  load  losses,  corresponding  to  the  various  cur- 
rents. 

When  synchronous  machines  are  designed  to  start 
with  the  fields  open  circuited  and  connected  in  series, 
the  fields  shall  be  tested  with  5000  volts  for  less  than 
250-volt  excitation  and  8000  volts  for  275-volt  to  750- 
volt  excitation.  When  normal  voltage  is  referred  to  in 
the  voltage  tests  for  phase-wound  motors  and  induction 
motors,  it  means  the  voltage  between  slip  rings  on 
open  circuits  at  standstill  with  normal  voltage  impressed 
on  the  primary.  A  slight  change  has  been  made  in  the 
table  giving  sphere-gap  spark  over  voltages.  With  62.5 
mm.  spheres,  the  sparking  distance  for  30  kv.  is  14.1 
mm.  instead  of  13.5  as  previously  given  in  the  table. 

Additions  to  Transformer  and  Cable  Sections 
Several  changes  have  been  made  in  the  section  de- 
voted to  transformer  connections,  among  which  is  a  rule 
requiring  that  a  manufacturer  shall  supply  with  each 
transformer  a  complete  diagrammatic  sketch  of  the  in- 
ternal connections.  Paragraphs  are  also  included  on 
methods  of  indicating  tap  connections,  and  diagrams 
showing  the  angular  displacement  between  high  and  low 
voltage  windings  of  six-phase  transformers.  Two  new 
tables  have  been  presented  giving  the  proposed  standard 
stranding  of  flexible  cables  and  apparatus  cables.  When 
making  tests  on  insulation  resistance,  it  is  now  advo- 
cated that  the  conductor  be  maintained  negative  to  the 
sheath  or  water.  Many  of  the  definitions  of  radio  quan- 
tities have  been  revised. 


Decision  in  Wireless  Detector  Case 

The  contention  of  the  Marconi  Wireless  Telegraph 
Company  of  America  that  the  De  Forest  Radio  Tele- 
phone &  Telegraph  Company  had,  in  the  audion  ampli- 
fier, infringed  its  rights  to  the  sole  use  and  ownership 
of  the  patent  covering  the  Fleming  detector  was  sus- 
tained Wednesday  in  an  opinion  written  by  Judge  Julius 
M.  Mayer  of  the  Federal  District  Court.  Dr.  John 
Ambrose  Fleming  invented  the  detector  in  1905,  and 
almost  immediately  thereafter  the  Marconi  Company 
obtained  the  rights  to  its  use.  According  to  Dr.  De- 
Forest  the  case  will  be  appealed.  The  suit  was  begun 
two  years  ago,  and  since  that  time  has  undergone  vari- 
ous delays,  the  claims  and  counter  claims  involving 
many  technical  features  of  wireless  operation.  These 
were  brushed  aside  by  Judge  Mayer  who  preferred,  he 
said,  demonstrable  facts. 
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Convention  of  Illuminating  Engineers 

President  Steinmetz  in  Address  at  Philadelphia  Shows  Why  Future  Radical  Advances  in  Lami 
Efficiency  Are  Likely  to  Come  in  the  Fields  of  the  Luminous  Arc  and  of  Electrical 
Luminescence  -Maximum  Practical  Efficiency  of  Tungsten  Lamps    Now  Being 
Approached — Five  Hundred  Delegates  Register  for  Tenth  Annual  Convention 


A  PROGRAM  of  unusual  scope  and  interest  marked 
the  tenth  annual  convention  of  the  Illuminating 
Engineering  Society,  held  at  Philadelphia,  this 
week,  and  attended  by  nearly  500  delegates  drawn  from 
all  divisions  of  the  lighting  industry. 

The  three-day  convention  was  followed  by  the  course 
of  lectures  held  jointly  under  the  auspices  of  the  L  E.  S. 
and  the  University  of  Pennsylvania.  This  course, 
which  was  inaugurated  on  Wednesday  evening,  with  a 
program  of  addresses  by  Provost  E.  F.  Smith,  Dr.  C.  P. 
Steinmetz,  Dr.  E.  P.  Hyde  and  W.  A.  Durgin,  will  be 
continued  at  the  University  during  next  week  and  will 
be  followed  by  an  inspection  tour  to  take  in  notable 
lighting  installations  at  Philadelphia,  New  York,  Bos- 
ton, Schenectady,  Buffalo,  Niagara  Falls,  Cleveland  and 
Chicago. 

Dr.  Steinmetz'  presidential  address  on  "Present  As- 
pects of  and  Future  Prospects  for  Lighting  Sources," 
opened  the  convention,  following  the  welcome  to  the  city 
tendered  by  E.  B.  Cattell,  city  statistician  of  Phila- 
delphia, and  the  response  by  Past-President  L.  B. 
Marks. 

Dr.  Steinmetz  on  Illuminants  of  the  Future 

In  the  course  of  his  address  Dr.  Steinmetz  pointed 
out  that  comparatively  small  further  progress  in  lamp 
efficiency  is  to  be  expected  from  incandescent  sources, 
but  that  the  greatest  promise  of  approaching  the  theo- 
retically-possible light  production  of  300  to  400  lumei^s 
per  watt,  lies  in  the  direction  of  the  luminous  arc  and 
of  some  form  of  electro-luminescence.  Already  an  effi- 
ciency of  100  lumens  per  watt  (about  8  cp.  per  watt, 
or  0.12  watt  per  candle)  has  been  achieved  in  the  lab- 
oratory with  high-power  luminous  arcs  on  the  one  hand, 
and  on  the  other  there  has  been  demonstrated  the  very 
high  efficiency  of  luminescence  in  the  case  of  substances 
like  willemite,  as  measured  from  energy  input  to  light 
output — although  obviously  some  more  efficient  means 
of  electrically  exciting  the  luminescence_  remains  to  be 
discovered. 

Any  attempt  to  improve  the  efficiency  of  a  light 
source,  explained  Dr.  Steinmetz  at  the  outset  of  his  ad- 
dress, must  center  upon  the  radiating  element  which 
transforms  the  received  electrical  energy  into  light. 
Here,  as  elsewhere  in  physics,  if  the  energy  transforma- 
tion proceeds  from  a  high  form  of  energy  to  a  similar 
form  or  to  a  lower  form,  extremely  high  efficiency  is 
possible.  On  the  other  hand,  transformation  from  a 
low  form,  like  heat,  to  a  high  form,  like  mechanical  en- 
ergy, must  always  be  attended  by  inefficiency;  while 
transformation  between  two  energy  forms  of  similar 
degree,  like  magnetic  energy  and  electrical  energy, 
takes  place  easily. 

Great   Possibilities  in   the  Luminous  Arc 

The  nearest  to  direct  conversion  of  electrical  into 
luminous  energy  now  appears  to  take  place  in  the  lumi- 
nous arc,  and  it  is  here,  said  Dr.  Steinmetz,  that  radical 
advances  in  efficiency  may  be  expected.  Already  experi- 
mental efficiencies  of  100  lumens  per  watt  have  been  at- 
tained with  high-power  luminous  arcs  in  the  laboratory. 
Painstaking  investigation  of  arc  spectra  of  all  known 
elements  under  various  conditions  of  arc  pressure  and 


electrode  temperature,  may  bring  forth  valuable  result 
Our  present  information,  said  the  speaker,  is  confinf 
chiefly  to  conditions  of  atmospheric  pressure,  yet  tt 
variety  of  color  spectra  to  be  obtained  from  any  giv« 
electrode  group  is  evident  when  it  is  recalled  that  tt 
familiar  red-less  light  of  the  mercury-vapor  arc,  unde 
goes  radical  changes  from  a  predominating  pinkish  hi 
when  superheated  mercury  vapor  is  used,  to  a  vioL 
color  when  the  lamp  is  operated  at  very  low  temper; 
tures  and  pressures. 

Efficiencies  approaching  the  theoretical  limit  of  3( 
to  400  lumens  per  watt  are  to  be  expected  ultimate 
from  the  unexplored  field  of  electro  luminescence.  Wi 
lemite,  for  example,  under  cathode  bombardment  e: 
hibits  a  luminescence  closely  approaching  the  firefly 
light,  showing  a  broad  band  entirely  in  the  visib 
range  of  the  spectrum.  Here,  in  this  electro  lumine 
cence,  the  physicist  has  an  energy  conversion  of  tl 
highest  efficiency,  as  measured  from  input  to  output,  bi 
some  efficient  method  of  applying  the  exciting  energy  1 
the  luminescent  body  remains  to  be  discovered.  It  i 
however,  in  these  luminescence  phenomena,  as  well  as  i 
the  direction  of  the  luminous  arc — rather  than  in  ii 
candescent  sources — said  Dr.  Steinmetz  in  closing,  thi 
future  radical  advances  in  efficiency  may  be  expected. 

Electric  Lighting  in  Peace  and  War 

An  engaging  and  complete  review  of  the  recent  hi: 
tory  of  the  lighting  art  was  offered  in  the  elaboral 
sixty-page  report  of  the  committee  on  progress,  pr( 
sented  by  Dr.  F.  E.  Cady,  of  Cleveland,  Ohio.  Refim 
ments  in  manufacture,  the  work  of  standardization,  rai' 
ing  of  lamps,  design  of  arc  units,  projection  apparatu 
automobile  and  searchlamps,  signal  lights,  uses  of  lam]: 
in  war,  adaptations  of  flood-lighting,  street  illumini 
tion,  interior  lighting,  and  photometric  advances,  wer 
among  the  topics  touched  upon. 

In  connection  with  his  paper  on  "Colored  Glass  in  I; 
luminating  Engineering,"  Dr.  Henry  P.  Gage,  Corninji 
N.  Y.,  opened  the  Monday  afternoon  session  with,  j 
series  of  spectroscopic  lantern  demonstrations  of  th! 
properties  of  special  glasses  in  controlling  the  transmit 
sion  of  visible,  ultra-violet  and  infra-red  wave-length;! 
The  fluorescence  of  certain  glasses  under  ultravioU; 
radiation  was  also  beautifully  shown.  Dr.  Gage's  pj 
per  contained  some  references  to  the  processes  of  mar 
ufacture  of  the  glass,  and  outlined  many  of  the  prac 
tical  uses  of  the  special  glasses.  He  presented  a  nuir 
ber  of  spectroscopic  diagrams  and  curves  of  transmit 
sion  data.  Dr.  C.  H.  Sharp,  M.  Luckiesh,  F.  C.  Gale 
well  and  L.  C.  Porter  spoke  briefly  in  the  discussion. 

A  plea  for  a  dual  system  of  electric  and  gas  lightin 
in  the  average  home  as  a  protection  against  servic 
outages,  was  made  in  the  paper  by  C.  H.  French  and  ( 
J.  Van  Gieson,  of  Newark,  N.  J.  The  authors  offere 
suggestions  for  gas  and  electric  fixtures  for  variou 
rooms,  but  described  in  general  the  use  of  present  com 
bination  fixtures  as  being  inartistic  and  inefl!icient. 

Projection  Problems 

J.  A.  Orange,  Schenectady,  N.  Y.,  in  his  paper  o 
"Optic  Projection  as  a  Problem  in  Illumination,"  mad 
a  plea  for  the  abandonment  of  the  prevalent  "point 
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source"  treatment  of  projection  in  searchlights  and 
transparency  projectors,  in  favor  of  the  "source-sur- 
face" method.  Following  some  observations  on  the  prin- 
ciples of  the  searchlight,  magic  lantern,  and  moving- 
aicture  machine,  the  author  discussed  the  bearing  of 
lens-sizes  and  positions  on  the  intensity  and  distribu- 
;ion  of  illumination  at  the  screen. 

In  his  paper  on  "Projection  Engineering,"  R.  B.  Chil- 
as,  Cleveland,  Ohio,  proposed  a  method  of  increasing 
:he  efficiency  of  the  projector  arc  by  gathering  up 
nore  of  its  rays  through  the  medium  of  a  compara- 
;ively  large  reflector,  at  the  rear  of  the  lantern.  Such 
I  120-deg.  ellipsoidal  mirror  would  utilize  75  per  cent 
)f  the  light  from  the  arc  crater,  of  which  barely  17 
)er  cent  is  now  available  with  the  ordinary  arc  and  lens 
jquipment. 

Photometric  Measurements 

In  his  paper  describing  a  new  type  of  compensating 
screen   for  use  with  the   integrating  sphere  in  photo- 


attained,  emphasizing  the  cost  and  the  length  of  time 
required  for  completion  of  normal  tests.  The  method 
of  overcoming  these  difficulties  by  means  of  forced  tests 
and  the  proper  interpretation  of  the  significance  of  such 
forced  tests  to  manufacturers,  consumers,  engineers, 
inventors,  etc.,  were  set  forth.  The  methods  of  making 
forced  tests  were  described,  and  the  necessity  for  ideal 
conditions  was  pointed  out.  The  second  part  of  the 
paper  discussed  the  form  of  correction  curves  and  re- 
ferred to  the  precautions  necessary  in  the  use  of  curves 
and  factors. 

An  interesting  application  of  the  mathematical  theory 
of  probability  to  the  inspection  of  manufactured  arti- 
cles was  presented  in  the  Tuesday  morning  paper  by 
W.  G.  Houskeeper,  New  York  City.  Having  selected 
representative  samples  of  such  articles,  and  having 
made  careful  measurements  of  a  dimension  of  each  sam- 
ple, the  author  showed  a  simple  and  quick  method  of 
calculating  the  percentage  of  the  total  product  which 
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tietric  measurements,  Frank  A.  Benford,  Schenectady, 
^.  Y.,  pointed  out  that  the  theory  of  the  integrating 
phere,  as  usually  given,  assumes  a  certain  uniformity 
f  flux  distribution  that  seldom  exists  in  practice. 

From  a  study  of  the  factors  that  interfere  with  the 
pplication  of  the  mathematics  of  the  subject  the  au- 
hor  was  led  to  adopt  a  petalled  type  of  screen,  doing 
way  with  the  present  individual  screens  for  compari- 
on  and  test  lamps,  and  thus  eliminating  some  of  the 
Tincipal  sources  of  error.  Illustrations  of  the  new 
creen  with  its  opaque  petals  clear  sections  just  suffi- 
ient  to  increase  the  total  transmission  from  89  to  111. 

Lamp  Tests  and  Inspection 
In  a  paper  on   "Forced   Life  Tests  of  Incandescent 
iamps,"  Leonard  J.  Lewinson,  New  York  City,  discussed 
he  purpose   of   life   tests    in   general   and   the   objects 


will  probably  lie  between  any  two  limits  which  may  be 
placed  upon  the  particular  dimension  under  observa- 
tion. 

Brightness  and  Vision 

"Apparent  Brightness;  Its  Conditions  and  Properties," 
the  paper  by  L.  T.  Troland,  Cleveland,  Ohio  treated  the 
subject  of  brightness  from  the  psychological  and  physio- 
logical points  of  view.  Visual  response  was  analyzed  into 
successive  stages,  and  the  relations  of  apparent  bright- 
ness with  the  "intensity  factors"  of  these  stages  were 
considered.  The  measurement  of  the  retinal  image,  the 
laws  of  variation  of  the  sensitivity  and  selectivity  of 
the  retina  for  brightness,  the  Purkinje  effect  and  in- 
tensity factors  in  the  optic  nerve  conduction  were  all 
analyzed.  It  was  shown  that  brightness  sensitivity  as 
expressed  by  the  ordinary  "visibility  curve"  rests  upon 
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a  single  physiological  proc-es.s,  independent  of  the  mech- 
anism of  color  perception. 

Dr.  P.  G.  Nutting's  paper  on  "Brightness  and  Con- 
trast in  Vision,"  which  followed  that  by  Dr.  Troland, 
outlined  the  relations  between  lighting  and  good  see- 
ing which  center  upon  the  psycho-physical  laws  relating 
perception  to  the  flux  density  of  light  at  the  retina,  all 
other  relations  between  lighting  and  seeing  being  sim- 
ple physical  and  geometrical  optics.  Of  chief  interest 
at  every  brightness  level  are  (1)  the  lowest  perceptible 
brightness,  (2)  the  faintest  perceptible  contrast,  and 
(3)  the  highest  comfortable  brightness.  Precise  data 
on  threshold,  contrast  and  glare  sensibility  were  given 
over  the  whole  visual  range.  A  new  quantity,  the  "dis- 
crimination factor,"  which  became  a  direct  measure  of 
seeing  quality,  was  defined  by  Dr.  Nutting. 

The  papers  by  Drs.  Troland  and  Nutting  were  dis- 
cussed jointly  by  Dr.  E.  P.  Hyde,  Dr.  C.  E.  Ferree,  M. 
Luckiesh,  Ward  Harrison,  F.  C.  Caldwell,  and  J.  R. 
Cravath. 

Prof.  F.  C.  Caldwell  of  Ohio  State  University,  Colum- 
bus, Ohio,  next  reported  the  results  of  some  tests  to 
determine  the  effect  of  brightness  of  light  source  on 
the  subject's  impression  of  the  general  illumination 
existing. 

Reflectors  of  Different  Densities 

Some  experiments  on  the  eye  with  pendant  reflectors 
of  different  densities  were  reported  by  Dr.  C.  E.  Ferree 
and  Miss  G.  Rand  of  Bryn  Mawr,  Pa.,  following  along 
the  line  of  the  work  of  the  authors  in  previous  papers 
when  the  gradation  of  surface  brightness  and  its  dis- 
tribution in  the  field  of  vision  were  shown  to  be  impor- 
tant factors  in  the  effect  of  lighting  conditions  on  the 
eye.  In  the  work  of  the  authors'  last  paper  gradation 
of  surface  brightness  was  made  the  chief  variable.  In- 
verted reflectors  of  six  different  degrees  of  density  were 
employed  and  a  correlation  was  made  between  the 
illuminating  effects  obtained  and  the  tendency  to  cause 
loss  of  power  to  sustain  clear  seeing  and  to  produce 
ocular  discomfort.  In  the  work  of  the  present  paper 
these  reflectors,  with  one  omission  because  of  close  sim- 
ilarity in  the  series,  were  installed  pendant. 

Bowels  and  Reflectors 

"Recent  Developments  in  Prismatic  Glassware"  were 
recounted  by  Howard  W.  Jenkins  and  George  W.  Roosa, 
Newark,  Ohio,  in  the  paper  read  by  Mr.  Jenkins  at  the 
opening  of  the  Wednesday  morning  session.  Although 
the  great  brightness  of  the  gas-filled  lamp' has  intro- 
duced a  factor  of  glare,  this  can  be  compensated  for  by 
a  diffusing  medium  which,  the  authors  pointed  out,  is 
secured  in  prismatic  reflectors  by  the  use  of  a  highly 
developed  etching  process. 

In  the  discussion,  Ward  Harrison,  Cleveland,  Ohio, 
commented  on  the  usefulness  of  the  new  semi-indirect 
decorative  bowl  in  securing  proper  distribution  of  light 
in  the  low-ceilinged  rooms  of  dwellings.  R.  F.  Pierce, 
Philadelphia,  characterized  the  new  decorative  bowl  as 
a  very  important  development,  for  much,  he  pointed 
out,  depends  upon  evenness  of  illumination  in  obtain- 
ing proper  esthetic  effects. 

In  their  paper  "Reflectors  for  Glass  Bowls,"  J.  L. 
Stair  and  J.  A.  Hoeveler,  Chicago,  pointed  out  that 
many  glass  bowls  which  have  artistic  merit  do  not  con- 
form to  best  practice,  and  vice  versa.  Therefore,  if  by 
some  means  it  is  possible  to  make  every  glass  bowl  con- 
form to  good  illuminating  practice,  those  who  are  dis- 
criminating in  the  choice  of  lighting  equipment,  have 
at  their  disposal  all  of  the  many  designs  and  types  of 
glass  bowls  now  available.  The  authors  described 
means  of  accomplishing  these  results  by  the  use  of 
auxiliary   reflectors  within   the  glass  bowls,   providing 


efficient  distribution  of  light  upon  the  ceiling  diffusing 
surface,  and  also  lighting  up  the  bowl  itself  in  an  at- 
tractive manner.  A  number  of  bowl  and  reflector  de- 
signs were  illustrated,  and  data  and  curves  were  pre- 
sented to  show  the  characteristics  of  each. 

W.   R.   Moulton,   Baltimore,    Md.,    Norman   Macbeth, 
New  York  City,  J.  R.  Cravath,  Chicago,  S.  G.  Hibben, 
Pittsburgh,  Pa.,  and  Dr.  C.  P.  Steinmetz,  spoke  in  th 
discussion. 

Lighting  of  Cleveland  Art  Galleries 

Ur.  E.  P.  Hyde,  Cleveland,  Ohio,  exhibited  a  num- 
ber of  lantern  slides  showing  the  lighting  of  the  new 
Cleveland  Museum  of  Art,  the  design  of  which  was  in 
charge  of  a  subcommittee  consisting  of  Evan  J.  Ed- 
wards, Ward  Harrison,  and  M.  Luckiesh.  A  number  of 
special  features  were  introduced  in  this  building,  a  de- 
tailed description  of  the  equipment  of  which  was  given 
in  his  printed  paper. 

Economics  of  Office  Building  Lighting 

Samuel  G.  Hibben,  Pittsburgh,  Pa.,  closed  the  tech- 
nical program  with  an  account  of  "Study  of  the  Eco- 
nomics of  Office-Building  Lighting,"  special  considera- 
tion being  given  to  the  wiring,  fixtures,  upkeep  and 
other  details  of  service.  The  rental  value  of  offices  as 
affected  by  natural  and  artificial  illumination  was  dealt 
with  and  a  number  of  curves  and  charts  were  included 
showing  the  effects  of  different  types  of  shades,  of  dif- 
ferent hanging  heights,  etc.,  on  the  intensity  of  il- 
lumination. The  costs  of  several  sample  installations 
were  compared  from  the  standpoint  of  economy  in  in- 
stallation and  operating  costs. 

President-Elect  Serrill  Proposes  I.  E.  S. 
Correspondence  Courses 

Following  the  report  of  the  committee  on  the  presi- 
dent's address,  presented  by  Prof.  G.  A.  Hoadley, 
Swarthmore,  Pa.,  and  that  of  the  committee  on  resolu- 
tions, J.  R.  Cravath,  Chicago,  chairman,  President 
Steinmetz  called  to  the  chair  his  successor  in  office,  Wil- 
liam J.  Serrill,  of  the  United  Gas  Improvement  Com- 
pany, Philadelphia. 

President-Elect  Serrill  in  a  brief  talk,  outlined  the 
various  aims  held  up  before  the  Illuminating  Engineer- 
ing Society  and  touched  particularly  on  the  problem  of 
making  the  work  of  the  organization  of  more  direct 
value  to  its  non-professional  and  non-scientific  mem- 
bers— particularly  the  lighting  salesmen,  fixture  mak- 
ers and  dealers,  and  contractors  on  whose  membership 
it  depends  for  support  and  strength.  Mr.  Serrill  pro- 
posed that  for  these  members  a  correspondence  course 
in  the  principles  of  illuminating  engineering  be  insti- 
tuted, obtainable  only  through  I.  E.  S.  membership,  and 
he  predicted  that  such  a  course  would  be  of  the  great- 
est value  not  only  in  winning  new  members  but  in  im- 
proving the  design  of  lighting  installations  the  country 
over. 

Entertainment  Program 

A  delightful  entertainment  program  for  both  ladies 
and  men  delegates  was  arranged  by  the  Philadelphia 
general  committee,  of  which  Joseph  D.  Israel  was  chair- 
man. A  feature  of  the  reception  and  dance  held  in  the 
hotel  ballroom  on  Monday  evening  was  a  rendition  of 
"color  music,"  colored-light  accompaniments  being  fur- 
nished for  the  pianist's  mood.  On  Tuesday  the  tenth 
annual  banquet  was  given  in  the  Rose  Room  of  the 
Bellevue-Stratford.  President  Steinmetz,  in  a  witty 
address,  introduced  E.  B.  Cattell  as  toastmaster,  and 
short  speeches  were  delivered  by  J.  B.  McCall,  William 
H.  Gartley,  past-president,  and  William  J.  Serrill,  the 
president-elect  of  the  society. 
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High- Intensity  Searchlight 
for  Governmental  Purposes 


Features  of  the  Sperry  Projector  Whose  Arc  Has 
an  Intrinsic  Brilliancy  65  Per  Cent  That  of  the 
Sun  at  30  Deg.  Elevation— Electrode  Holders  Air- 
Cooledjand   Impregnated  Positive  Carbon  Used 


VCCORDING  to  tests  by  the  United  States  Navy, 
published  two  years  ago  in  the  July  25  issue  of 
the  Electrical  World,  the  Beck  searchlight  was 
own  to  be  the  highest-powered  projecting  lamp  in 
e  world.  It  emnloyed  small  electrodes  which  were 
»rked  at  a  very  high  current  density.  For  150-amo. 
nps  the  positive  and  negative  electrodes  were  re- 
ectively  16  mm.  (0.5  in.)  and  11  mm.  (7/16  in.)  in 
ameter.  To  maintain  a  small  positive  crater  and  thu? 
nfine  the  light-giving  source  to  a  small  area  the  elec- 
3des  were  cooled  by  alcohol  vapor.  The  positive  dec- 
ide was  allowed  to  consume  at  the  rate  of  about  200 
m.  (7%  in)  to  250  mm.  (9%  in.)  per  hour. 
Experiments  are  now  being  conducted  on  the  roof  of 
e  Sperry  Building,  Brooklyn,  N.  Y.,  with  a  new  high- 
tensity  searchlight  lamp  which  bids  fair  to  eclipse  the 
jrman  lamp.  About  the  same  diameter  electrodes  are 
ed  but  the  arc  crater  is  more  confined.  The  elec- 
ode  holders  are  cooled  by  air  and  the  positive  elec- 
ode  is  allowed  to  consume  more  rapidly  than  the  Beck 
mp.  According  to  Capt.  Adelino  Gibson,  Coast  Ar- 
lery  Corps,  U.  S.  A.,  the  Sperry  lamp  is  much  more 
werful  than  any  of  the  present  standard  army  and 
ivy  searchlights.  From  other  reports,  the  lamp  pro- 
cts  a  beam  of  light  that  has  been  seen  50  miles  from 
e  searchlamp.  In  further  tests  attempts  will  be  made 
transmit  light  signals  by  means  of  this  lamp  to 
liladelphia,  a  distance  of  about  91  miles. 
Aside  from  its  remarkable  beam  intensity,  the  search- 
mp  has  a  number  of  constructional  and  operating  fea- 
res.  Instead  of  producing  the  light  with  the  positive 
ater  of  a  pure  carbon  arc,  impregnated  carbon  is  used 
id  worked  at  such  a  high  temperature  that  a  super- 
iated  vapor  or  gas  is  maintained  in  the  crater,  thus 
ving  a  much  higher  intrinsic  brilliancy  than  is  usually 
>tained.  In  order  to  develop  the  most  light  from  the 
iperheated  vapor,  a  very  deep  and  small  diameter  cra- 
r  is  maintained  in  the  positive  electrode  and  the  va- 
)r  compressed  in  it  by  the  flame  from  the  negative 
ectrode.     With  this  arrangement,  the  crater  is  made 


to  emit  more  than  500  cp.  per  square  millimeter  or  320,- 
000  cp.  per  square  inch.  This  is  65  per  cent  of  the  in- 
trinsic brilliancy  of  the  sun  at  30  deg.  elevation  and  al- 
most three  and  one-half  times  the  brilliancy  of  a  pure 
carbon  arc  crater. 

Another  great  advantage  of  the  lamp  is  that  the  area 
of  the  light  giving  source  or  crater  has  been  consider- 
ably   reduced.      By   thus   closely   approaching   a    point 
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source  of  li^ht,  the  reflet-tor  can  be  utilized  to  better 
advantage  and  the  rays  projected  more  nearly  parallel. 
For  the  150-anip.  lamps,  the  diameters  of  the  positive 
and  nejifative  electrodes  are  respectively  "'s  in.  and  7  Hi 
in.,  about  the  same  as  for  the  German  lamp.  The  posi 
tive  and  negative  electrodes  of  the  200-amp.  lamps  are 
about  2  mm.  and  1.5  mm.  larger  respectively.     On  ac- 


f(H'ding  the  electrode  and  insures  its  continuous  opera 
tion.  Air  pressure  is  supplied  by  a  motor-driven  cen 
trifugal  blower  in  the  base  of  the  lamp.  , 

With  so  small  a  source  of  light  emanation  as  is  em- 
ployed in  this  lamp,  it  is  necessary  that  two  operating 
conditions  be  assured:   First,  is  the  maintenance  of  a 
perfectly  symmetrical  source.  This  is  secured  by  contiii 
uously    revolving    the    positive   electrode.      The    blowci 
motor  is  used  for  this  purpose,  being  connected  to  th' 
positive   electrode   holder   by   a  shaft  and  gear  train 
Second,    this    highly    concentrated    and    localized    ligli 
source  must  be  maintained  with  a  high  degree  of  pre 
cision,  at  the  exact  focal  point  of  the  mirror.     This  i-, 
accomplished   by   means    of     a    differential   thermostat 
which  has  been  found  by  government  officers,  during  a 
ten-hour  run,  to  maintain  the  arc  within   1.5  mm.  ot 
its  proper  location  in  the  exact  focus  limit. 

The  differential  thermostat  is  attached  to  one  side  of 
the  searchlight  drum  diametrically  opposite  the  focal 
point  of  the  lamp  reflector  and  also  opposite  a  small 
convex  mirror  on  the  other  side  of  the  drum.  When 
the  arc  crater  is  in  its  proper  position  light  is  concen- 
trated by  the  small  mirror  on  the  thermostat.  As  soon 
as  the  arc  burns  out  of  the  normal  position,  however, 
the  thermostat  causes  a  solenoid  to  advance  the  elec- 
trode until  the  light  is  concentrated,  on  the  thermostat 
when  the  crater  is  again  at  the  focal  point. 

Connected  with  the  motor  driving  the  blower  and 
feeding  and  rotating  the  positive  electrode  is  the  hori- 
zontal rod  shown  at  the  bottom  of  the  lamp  mechanism. 
This  in  connection  with  the  large  solenoid  connected 
directly  across  the  arc  causes  the  negative  electrode  to 
be  drawn  back  or  fed  forward  depending  on  the  arc  volt- 
age.    Another  solenoid,  not  visible  in  the  illustration,! 


FIG.    2 — MECHANISM    FOR    FEEDING    AND    COOLING    ELECTRODES 

count  of  the  small  size  of  the  negative  electrode  and  its 
holder,  very  little  shadow  is  cast  on  the  mirror,  thus 
increasing  the  beam  intensity. 

A  rate  of  consumption  of  the  positive  electrodes  is 
selected,  which  favors  the  production  of  the  correct 
amount  of  gas  required  in  the  positive  crater  to  insure 
the  high  intrinsic  brilliancy.  The  positive  carbons  are 
made  much  longer,  being  36  in.  for  a  150-amp.  arc. 
From  tests  with  this  high-intensity  arc,  it  has  been  ob- 
served that  the  current,  not.  the  current  density,  is  the 
controlling  factor  in  producing  the  best  results.  The 
60-in.  lamp  takes  about  200-amp.  at  70  volts  and  the  36- 
in.  lamps  require  about  150  amp.  The  rate  of  con- 
sumption of  the  positive  electrode  is  in  the  neighbor- 
hood of  13.5  in.  per  hour.  The  beam  intensity  of  the 
60-in.  lamp  at  ^2  mile  is  estimated  to  be  about  85  ft. 
candles  and  that  of  the  36-in.  lamp  about  30  ft.  candles. 
Accurate  data  on  this  subject  is  not  available,  however, 
at  present.  The  light  source  is  so  diminutive  that  the 
60-in.  lamp  beam  has  only  one  degree  of  dispersion  ac- 
cording to  measurements  that  have  been  made. 

The  electrode  holders  and  mechanism  for  maintaining 
the  arc  in  the  desired  position  in  the  reflector  are  il- 
lustrated in  Fig.  2.  Instead  of  cooling  the  electrodes 
as  is  done  with  the  Beck  alcohol-cooled  arc  and  thereby 
naturally  reducing  the  efficiency,  every  precaution  is 
taken  to  maintain  the  highest  possible  temperature  of 
the  positive  electrode  tip  and  thin  crater  walls  since  the 
illumination  varies  as  a  large  expanential  factor  of  the 
temperature.  The  electrode  holders  are  cooled  by  inten- 
sive methods,  however.  This  is  performed  by  forcing 
air  up  through  the  electrode  supports,  which  are  hol- 
low. The  air  supplied  to  the  positive  holder  is  dis- 
charged between  heat-radiating  disks  which  surround 
the   holder.     This   arrangement  cools    the    mechanism 


FIG.    3 — A    .SH-IN.    SEARCHLAMP    AND    TRAINING    CONTROLLER 

imparts  to  the  negative  electrode  the  striking  motion 
required  to  establish  an  arc. 

Four  sizes  of  this  lamp  are  now  available — the  24  in.; 
30  in.;  36  in.;  and  60  in.  The  lamps  are  made  by  the 
Sperry  Gyroscope  Company,  Manhattan  Bridge  Plaza, 
Brooklyn,  and  Elmer  A.  Sperry,  member  of  the  Naval 
Advisory  Board,  is  the  inventor  of  the  system. 
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"i^jiCrRICAL  manufacturers  need  to  develop  export  trade  because  it  will  create  a  demand  for  their  products  which 
'j  will  help  to  keep  their  plants  busy  when  domestic  consumption  declines.  The  large  manufacturers  understand  the 
vantages  of  foreign  trade  as  a  steadying  influence  in  their  operations,  but  as  a  rule  the  smaller  manufacturers  have 
t  begun  to  investigate  its  possibilities.  Foreign  consumers  show  by  their  attitude  that  they  welcome  our  trade.  Oppor- 
ity  therefore  encourages  electrical  manufacturers  to  prepare  to  market  their  products  in  overseas  markets. — E.  M.  Herr, 
sident  American  Manufacturers'  Export  Association  and  president  Westinghouse  Electric  &  Manufacturing  Company. 

Promoting  the  Electrical  Export  Business 

ternational  Conditions  Invite  the  American  Electrical  Manufacturer  to  Prepare  for  Larger 
Foreign  Trade — Constructive  Steps  Are  Under  Way 


I  N  electrical  manufacturer  who  was  asked  why  he 
%  did  not  investigate  the  possibilities  of  export  trade 
■••replied  that  his  plant  was  operating  at  capacity, 
had  a  large  volume  of  unfilled  orders  on  hand,  and 
had  never  had  any  experience  in  foreign  business 
i^way. 

Unfortunately  the  electrical  manufacturing  business, 
e  many  other  industries,  is  subject  to  sharp  fluctua- 
ns  with  the  current  of  general  business.  It  responds 
ickly  to  an  increase  in  the  volume  of  general  trade 
i  manufacturing  activity.  But  lessened  activity  in 
lustry  at  large  has  an  adverse  effect  which  is  felt 
;t  as  sharply  by  electrical  manufacturers. 
Foreign  trade  is  a  stabilizing  influence  which  will 
stify  greater  uniformity  in  production  from  year  to 
ir,  and  particularly  will  prevent  serious  declines  in 
siness  during  periods  of  domestic  depression.  Times 
depression  in  local  business  are  seldom  coincident 
th  depression  in  the  other  countries  which  will  be  the 
tural  customers  of  American  electrical  manufac- 
■ers. 

The  effect  of  development  will  be  felt  not  only  by  the 
mufacturing  company,  that  is  to  say,  by  the  owners 
the  property,  it  will  also  contribute  materially  to  the 
iuction  of  the  labor  problem. 

Leveling  the  Production  Curve 

In  short,  foreign  trade  will  fill  up  the  valley  in  the 
3duction  curve  of  the  electrical  manufacturer. 
Most  of  the  export  business  among  the  electrical 
inufacturers  in  this  country  is  done  by  the  well- 
own  larger  companies.  Although  there  are  conspicu- 
5  exceptions  to  this  statement,  the  greater  companies 
ve  expended  large  sums  of  money  in  the  development 
foreign  selling  organizations  which  have  carried 
iir  products  into  the  world  m.arkets. 
Interest  in  foreign  trade  possibilities  for  electrical 
inufacturers  is  greater  than  it  has  ever  been  before 


in  the  history  of  the  industry.  This  is  not  because  the 
manufacturers  expect  immediate  orders  in  overwhelm- 
ing volume,  but  because  they  are  looking  far  ahead  to 
the  probabilities  of  future  years.  Just  at  present  the 
enormous  domestic  demand,  to  which  an  unusual  volume 
of  export  business  has  been  added,  is  testing  plant 
capacity  in  all  branches  of  the  industry. 

There  are  several  reasons  why  the  minds  of  the 
manufacturers,  in  planning  ahead,  turn  to  export  mar- 
kets. It  is  inevitable  that  these  should  be  associated 
with  the  terrible  European  war.  It  is  recognized  clearly 
that  the  channels  of  world  trade  will  not  be  the  same 
after  the  war  that  they  were  before.  Just  what  results 
will  flow  from  economic  alliances  and  from  realign- 
ments of  friendly  and  hostile  nations,  cannot  be  fore- 
told, but  some  countries  will  lose  business  in  one  quarter 
and  gain  in  another,  and  in  the  "rough  play  of  economic 
forces"  the  United  States  will  have  to  take  its  chances 
with  the  rest. 

In  the  last  two  years  the  electrical  manufacturers  of 
this  country  have  had  avenues  opened  to  them  for  their 
goods  that  were  not  inviting  before.  These  are  not  only 
in  neutral  countries;  belligerent  nations  and  colonies 
which  have  not  bought  in  this  country  in  other  years 
have  come  here  seeking  goods. 

Work  of  the  Federal  Government 

The  national  government  has  made  unprecedented 
efforts  to  promote  the  interest  of  electrical  manufac- 
turers, in  common  with  manufacturers  generally,  in 
export  markets.  The  Department  of  Commerce  has 
sent  several  representatives  to  foreign  lands  on  special 
missions  to  investigate  the  openings  for  the  products 
of  American  electrical  manufacturers.  One  of  the  most 
important  missions  of  this  nature  is  the  one  on  which 
R.  A.  Lundquist  is  to  start  next  month.  He  is  an  elec- 
trical engineer  from  Minneapolis,  and  he  will  be  absent 
from  one  to  two  vears  in  the  Far  East. 
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Another  way  in  which  the  federal  government  ha.s 
sought  to  promote  export  trade  by  means  which  will 
benefit  electrical  manufacturers  is  through  its  advocacy 
of  export  associations.  Such  associations  are  common 
in  Europe.  They  represent  a  virtual  combination  of 
manufacturers  for  export  trade.  The  Webb  bill  was 
introduced  in  Congress  to  give  legality  to  the  ideas 
of  the  Federal  Trade  Commission,  President  Wilson 
and  others  who  approved  such  a  movement,  but,  unfor- 
tunately, this  measure  failed  of  passage  at  the  last 
session.  However,  so  generally  is  the  movement  favored 
that  it  is  believed  that  with  fair  consideration  of  the 
measure  Congress  will  pass  it. 

The  Associations  Give  Aid 

While  associations  of  manufacturers  do  not  regard 
themselves  as  free  under  the  present  law  to  do  what 
European  associations  do,  they  are  accomplishing  much 
that  furthers  the  interest  of  their  members  in  this 
direction.  The  Associated  Manufacturers  of  Electrical 
Supplies,  complying  with  a  request  from  the  Federal 
Trade  Commission,  wrote  to  its  members  to  ascertain 
how  many  of  them  were  interested  in  foreign  trade  and 
had  favorable  replies  from  85  per  cent. 

As  this  association  is  new,  it  has  not  yet  undertaken 
all  of  the  activities  which  its  officials  have  in  mind  for 
it,  but  the  expectation  is  that  at  the  next  meeting  of 
the  board  of  governors  an  export  committee,  or 
some  committee  to  devote  special  attention  to  that  sub- 
ject, will  be  formed.  Other  associations,  not  confined 
wholly  to  the  electrical  industry,  are  doing  much  to 
increase  the  interest  of  manufacturers  generally  in  the 
subject. 

The  American  Manufacturers'  Export  Association, 
of  which  E.  M.  Herr  is  the  president,  has  undertaken  a 
constructive  commercial  mission  in  sending  a  commis- 
sion to  France.  Among  the  members  of  this  commis- 
sion, whose  return  is  scheduled  for  October,  are  Dr.  C. 
0.  Mailloux,  past-president  of  the  American  Institute 
of  Electrical  Engineers;  W.  W.  Nichols,  assistant  to 
the  chairman  of  the  Allis-Chalmers  Manufacturing 
Company,  and  James  E.  Sague,  former  member  of  the 
New  York  Public  Service  Commission,  Second  District. 

Commission  Goes  to  France 

"The  trip  which  the  American  commission,  organ- 
ized and  sent  abroad  by  the  American  Manufacturers' 
Export  Association,  is  making  to  France  developed 
naturally  from  the  journey  which  was  made  to  this 
country  during  the  last  winter  by  a  French  commis- 
sion," said  Mr.  Herr  to  the  representative  of  the  Elec- 
trical World.  'Tn  coming  here  the  French  commis- 
sion had  the  definite  object  of  finding  out  what  this 
country  can  do  in  the  way  of  furnishing  materials  to 
aid  in  the  work  of  reconstruction  after  the  war.  It 
was  not  a  buying  commission,  it  was  more  like  a  diplo- 
matic trade  commission,  seeking  to  study  the  possibili- 
ties in  our  output  of  raw  materials  and  manufactured 
articles  which  will  be  most  needed  in  order  not  only  to 
re-establish  the  devastated  sections  of  France  for  in- 
dustrial activity,  but  also  properly  to  equip  all  other 
parts  of  industrial  France  to  enable  her  to  best  meet 
the  changed  conditions  after  this  great  struggle. 

"At  a  luncheon  given  to  the  French  commission  by 
the  American  Manufacturers'  Export  Association  I  re- 
ferred wholly  in  an  incidental  way  to  the  fact  that  it 
would  be  a  fine  courtesy  for  American  business  men 
to  return  the  trip  of  the  French  commission.  The  sug- 
gestion was  taken  up  with  so  m'uch  enthusiasm  and 
with  so  cordial  an  invitation  by  the  members  of  the 
French  commission  that  we  set  immediately  about  the 
preliminary  work  necessary  in  so  important  a  matter. 
First,   we   found   from   the   Department   of   State  and 


from  Ambassador  Jusserand  of  France  that  from  thei 
standpoint  of  the  governments  concerned  there  was  nr 
objection  to  the  trip.  Then  we  began  the  selection  ot 
individuals  representing  the  different  classes  of  indus- 
tries most  concerned  in  the  results  of  .such  an  investi- 
gation. 

"It  will  be  understood,  of  course,  that  the  American 
commission  which  is  now  in  France  is  not  in  any  sense 
a  selling  organization.  It  is  really  making  an  engi- 
neering study  of  the  facts. 

"Some  people  say  that  it  was  useless  to  have  .sent 
a  commission  to  France  while  the  war  is  still  in  prog 
ress.  The  answer  to  that  is:  First,  the  trip  of  the 
commission  was  greatly  desired  by  the  French;  second, 
no  one  can  tell  when  the  war  will  be  concluded,  and  it 
might  be  ended  suddenly,  and,  third,  if  we  had  waited 
until  peace  is  declared  it  would  mean  so  much  delay 
to  organize  a  commission  and  arrange  for  its  tour  that 
by  the  time  it  would  reach  France  it  would  be  too  lat* 
to  accomplish  anything. 

French  Seek  Our  Goods 

"The  French  people  were  most  anxious  that  tht 
American  commission  should  visit  its  cities  and  indus- 
trial centers  now  in  order  to  study  the  needs  that  will 
confront  them  when  they  again  begin  to  re-establish 
themselves  industrially.  In  this  country  we  are  always 
seeking  the  buyer.  The  French  came  to  us  to  see  what 
goods  we  can  sell  them,  and  yet  so  unaccustomed  are 
American  business  men  to  trading  with  foreigners  that 
it  was  even  difficult  to  get  the  commission  together. 
Before  the  war  the  Franch  were  noted  for  their  skillful 
handwork.  Now  they  realize  that  with  many  maimed 
men  they  will  have  to  develop  skill  in  machine  work, 
and  they  are  foresightedly  looking  to  us  to  furnish  the 
machines. 

"While  the  members  of  the  French  commission  were; 
here  they  made  it  plain  that  they  regarded  it  as  desir- 
able, even  while  the  war  is  still  going  on,  to  form  the 
new  industrial  connections  which  they  feel  they  would 
like  to  have  in  this  country.  The  most  elaborate  prepa- 
rations were  made  for  the  tour  of  the  American  com- 
mission in  France.  A  number  of  cities  are  being  vis-' 
ited,  and  it  is  believed  that  careful  estimates  can  be 
made  of  the  needs  of  these  centers  which  America  can 
supply,  and  possibly  in  some  instances  the  quantities  of 
machines  and  apparatus  which  will  be  bought  after  the 
termination  of  the  war. 

"Expenses  of  the  commission  are  being  met  by  some 
of  the  larger  manufacturers  in  the  association,  but  the 
information  obtained  by  the  commission  will  be  given 
not  only  to  our  members,  but  also  as  far  as  practicable 
to  the  country  at  large  so  as  to  assure  the  utmost 
possible  benefit  in  the  new  exchange  of  trade  between; 
the  two  countries." 

Although,  because  of  the  trip  of  this  commission, 
France  stands  conspicuously  at  present  as  a  customer  | 
of  the  future,  the  trip  of  the  Latin-American  commis- 
sion to  South  America,  the  evident  interest  of  Latin 
America  as  a  whole  in  future  trade  relations  with  this 
country,  the  inviting  attitude  of  Russia  and  the  cordial 
feeling  of  other  countries  are  factors  which  point  to 
new   international  commercial  connections. 


This  is  the  first  of  a  series  of  articles  in  which 
the  Electrical  World  will  take  up  different  phases 
of  export  trade.  The  articles  will  deal  with  questions 
of  larger  principles  and  rvith  the  ways  and  means 
of  developing  overseas  markets.  They  will  appear 
in  the  commercial  issues,  that  is  to  say,  in  the 
fourth  issues  of  consecutive  months. 
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industrial  Electric  Heating  Seen  in  Its  Ascendancy 

^poch  of  Rapid  Advancement  Is  Near  in  This  Branch  of  the  Business — E.  W.  Lloyd  Advises 
Central  Stations  to  Capitalize  Its  Development — Results  of 
Electric  Heating  Campaign  in  Chicago 


BY  some  central  station  executives  and  sales  engi- 
neers it  has  been  supposed  that  only  companies 
numbering  among  their  customers  great  automo- 
ile  plants  can  acquire  industrial  electric  heating  loads 
f  any  magnitude.  Perhaps  the  stupendous  growth  of 
le  electric  enameling  business  in  two  American  cities 
as  in  a  measure  created  this  impression.  Such  great 
avelopments  seem  to  have  obscured  the  smaller  but 
iite  important  electric  heating  applications  which  ex- 
t  almost  everywhere. 

Certain  students  of  the  industry — engineers  who  view 
le  field  as  a  whole — have  been  quick  to  realize,  how- 
ler, that  rich  potentialities  for  heating  business  exist 
I  almost  every  local  field,  and  these  men  freely  urge 
lat  central  stations  develop  the  latent  heating  load 
ithin  reach  of  their  present  lines. 

Early  in  the  history  of  industrial  electric  heating  the 
ommonwealth  Edison  Company  of  Chicago  was  con- 
icting  studies  in  the  industrial  electric  heating  field 
I  its  territory,  and  replying  to  an  inquiry  in  regard 
>  the  general  situation  as  it  has  developed  in  the  Chi- 
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cago  field,  E.  W.  Lloyd,  general  contract  agent  for  the 
company,  said: 

"Progress,  since  the  company  began  investigating  the 
possibilities  of  the  indu.strial  heating  appliance  business 
about  six  years  ago,  has  been  slow.  At  present,  how- 
ever, the  acceleration  of  that  branch  of  the  electrical 
business  is  much  greater  than  it  has  ever  been  before. 
To  me  the  various  branches  of  the  business  seem  to 
move  in  epochs.  Certain  applications  of  electrical  en- 
ergy or  certain  devices,  when  new,  will  move  slowly  for 
a  long  period.  Then  a  time  will  arrive  when  they  will 
advance  by  mammoth  strides.  The  history  of  the  elec- 
tric-iron market,  the  toaster  market  and  the  percolator 
market  shows  this  tendency.  I  believe  the  industrial 
electric  heating  business  is  on  the  threshold  of  another 
such  rapid  acceleration  period. 

Develop  Local  Heating  Possibilities 

"The  chief  factors  which  have  made  rapid  develop- 
ment possible  are  the  general  reductions  in  electricity 
rates,   and   the   inherent   advantages   of  electricity   for 


RCULAR    LETTER    SUGGESTING    APPLICATIONS    OF    ELECTRICITY 
FOR  INDUSTRIAL  PURPOSES 


Dolt  Electrically 

If  you  are  not  using  Electricity  for  Industrial  Heating  we 
would  like  to  show  you  how  well  we  can  do  it  Electrically. 
In  nearly  every  case  it  will  be  found  that  Electricity  will  do 
the  work  better,  increase  efficiency  and  improve  working 
conditions. 

Because  "it  has  never  been  done"  Electrically  is  no  reason 
why  we  cannot  "do  it."  The  more  difficult  it  appears  to 
accomplish  the  more  satisfaction  it  is  to  us  after  we  have 
effectuated  it.  The  following  are  a  few  of  the  specialties 
which  we  have  installed : 

Annealing  Ovens  Drying  Ovens 

Bread  Baking  Ovens  Enameling  Ovens 

Core  Baking  Ovens  Japanning  Ovens 

Chemical  Drying  Ovens  Tempering  Ovens 

Our  corps  of  heating  specialists  are  at  your  service  at  all  times  and 
we  particularly  ask  that  you  consult  them  freely.  If  you  have  not 
already  done  so,  mail  the  return  card  which  we  recently  sent  you  and 
let  one  of  our  experts  go  over  your  problem  in  detail  with  ycu. 

Commonwealth  Edison  Company 

Heating  and  Appliance  Division 
EDISON    BUILDING  CHICAGO        72  WEST  ADAMS  STREET 


CARD  THAT  FOLLOWS  CIRCULAR  LETTER  TO  EMPHASIZE  POSSIBLE 
INDUSTRIAL  USES  OF  ELECTRICITY 
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industrial  heating?.  The  establi.shiiieiit  of  proper  rates 
has  led  and  will  continue  to  lead  to  experiments  from 
which  industrial  plant  operators  will  gain  experience 
with  electric  heating.  They  will  learn  how  to  make  it 
work.  No  big  difliculties  from  an  engineering  stand- 
point bar  the  way,  but  it  will  be  necessary  to  work  out 
the  'little  bugs'  in  the  different  applications. 

"So  it  seems  to  me  that  now  is  the  time  for  central 
stations  to  take  stock  of  their  industrial  fields  and,  if 
possibilities  of  industrial  heating  are  there,  to  put  some 
capital  into  the  development  of  that  business.  The 
things  which  have  forced  the  rapid  adoption  of  elec- 
tricity for  heating  in  Toledo  and  Detroit — namely,  de- 
mand for  rapid  production,  for  a  better  and  more  uni- 
form product,  for  economy  in  operation  and  for  reduc- 
tion of  fire  hazard — will  operate  in  a  more  gradual 
manner  to  bring  electric  heating  to  other  cities. 

"It  is  quite  true  that  local  conditions  will  guide  local 
developments.  The  rapid  strides  of  the  automobile  in- 
dustry were  responsible  for  the  addition  of  enameling 
oven  loads  in  Detroit  and  Toledo.  In  Chicago,  on  the 
other  hand,  I  expect  to  see  the  electric  furnace  one  of 
the  greatest  heating  load  builders,  because  Chicago  is 
admittedly  the  best  scrap  metal  market  in  the  United 
States,   and  the  electric   furnace    is    particularly  well 
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of  industrial  engineers,  backed  by  the  courage  it. takes i 
to  strike  out  into  an  unexplored  field,  are  necessary." 

How  Chicago's  Electric  Heating  Campaign   i.s 
Conducted 

That   the   Commonwealth    Edison    Company    is    itself 
following   the  course   recommended   by    Mr.   Lloyd   ap-., 
pears    in    its   own    aggressive    industrial    heating  cam-  ' 
paign.     Under  the  supervision  of  the  heating  and  ap-  !( 
l)liance   division,   of   which   O.   R.   Hogue   is  head,   the 
services  of  one  industrial  engineer  are  constantly  em- 
ployed in  this  work  alone.     Moreover,  about  $500  was 
spent  in  publicity  work  for  this  branch  of  the  business 
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fitted  for  refining  scrap  metal.  But  aside  from  ovens 
and  furnaces  the  many  smaller  applications  must  not 
be  overlooked.  For  this  reason  the  central  stations, 
which  have  industrial  electric  heating  prospects  of  any 
sort,  should  put  some  capital— money  and  brains  as 
well — into  that  business. 

Industrial  Engineers  Required 

"Men  should  be  hired  to  attack  this  branch  of  the 
business  and  they  should  not  be  expected  immediately  to 
add  several  thousand  kilowatts  of  electric  heating  to 
the  station.  They  must  work  out  the  engineering  prob- 
lems first.  The  need  for  such  men  is  evidenced  by  the 
increasing  frequency  with  which  power  customers  are 
asking  us  to  solve  heating  problems  for  them  elec- 
trically. Only  recently  we  were  called  upon  to  design, 
construct,  install  and  guarantee '  an  electrified  pole- 
treating  tank.  We  undertook  the  task  guaranteeing 
not  only  the  satisfactory  operation  of  the  tank  but  also 
the  limit  of  the  cost  of  operation.  I  repeat,  therefore, 
that  to  get  industrial  electric  heating  load  the  services 


last   year.      Recently   another  industrial   engineer  was 
added  to  the  staff.    Of  course,  these  two  men  alone  can-  • 
not  cover  the  entire  city  so  power  engineers,  and  appli- ! 
ance   and  lighting   salesmen   help   solicit  this   class  of 
business,   assisted   when  necessary   by    the    industrial 
heating  engineers. 

The  publicity  work  this  year  consisted  of  direct-by- 
mail  advertising  of  three  sorts;  namely,  special  cir-J 
culars  on  electric  heating,  mimeographed  letters  on  in- 
dustrial heating  letterheads,  and  advertisements  on 
power  bills.  At  regular  bi-monthly  intervals  a  picked 
list  of  3500  manufacturers  received  this  literature.  Re- 
turn postcards  were  always  inclosed.  The  replies  in- 
creased with  each  circularization.  It  was  also  noticed 
early  in  the  campaign  that  only  devices  specifically  de- 
scribed in  the  advertising  were  mentioned  in  the  in- 
quiries. If  the  advertising  mentioned  glue  pots,  cus- 
tomers asked  only  for  glue  pots.  If  the  advertising 
told  of  branding  irons  practically  all  inquiries  were  for 
branding  irons.  As  the  result  of  this  observation  the 
later   circulars   listed   as  many   electric   heating  appli- 
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INDUSTRIAL  HEATING  APPLIANCES  IN  CHICAGO 


Device 


heaters  (industrial) 

Icinn  installations 

iteriological  ovens 

inding  irons 

jr-vat  dryers 

a  cappers 

mmercial  flatirons. 

BFee  urns  (commercial) 

ik  stoves  (industiial) 

ying  ovens 

ibossi  ng  presses 

tract  heaters 

rnaces  (resistance) 

m  dryers 

amelmg  ovens 

rnaces  (arc) 

le  pots 

le  cookers .  .  .  . 

le  heating  installations  (special) . . 
mersion  coils  (liquid  heating) .  .  .  . 

L  dryers 

lotype  pots .■ 

iuid  heating  installations  (special) 

tal  melting  pots 

iterial  heaters 

motype  pots 

nting  press  dryers 

t.ty  warming  machines 

ating  machines 

3to  prifit  dryers 

rographic  machines 

3to  chemical  bath  heaters 

pcorn  machines 

ofing  machine  heaters 

diant  heaters  (industrial) 

■ling  wax  heaters 

rilizers 

dering  irons 

dering  iron  furnaces 

der  pots 

anpering  ovens 

nnpering  baths 

Eisters  (commercial  type) 

Icanizers  (industrial) 

rnish  heaters  (spraying) 

IX  knife  heaters 

IX  heaters 

iflBe  irons  (commercial  type) 

i"otal 


Number  Kilowatts 
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tions  as  practicable  on  the  space  allotted.  A  general 
rvey  of  the  inquiries  indicated  that  electric  heating 
iblicity  to  be  effective  must  give  specific  information; 
d  that  the  lack  of  knov^^ledge  of  the  possibilities  of 
>ctric  heating  can  be  overcome  only  by  consistent  ad- 
rtising. 

Results  of  Advertising 

As  an  example  of  the  advertising  results  obtained  the 
llowing  is  cited:  The  first  advertisement,  a  folder, 
ought  nine  immediate  sales  amounting  to  12  kw.  and 
sclosed  seventeen  live  prospective  customers  w^ith  104 
/.  heating  load.     The  second  advertisement,  a  letter 

a  special  letterhead,  assisted  in  selling  fifteen  de- 
:es  with  19  kv^.  load  and  brought  to  light  forty-two 
ospects  with  an  aggregate  load  of  305  kw.  Another 
Ider  with  a  follow-up  card  made  nine  sales  totaling 

kw.  and  uncovered  prospective  new  business  for  168 
vices  totaling  482  kw.  Three  sets  of  flyers  on  power 
lis,  describing  glue  pots,  soldering  irons  and  branding 
3ns,  resulted  in  sixteen  sales  and  171  prospects. 
In  the  incidents  cited  the  term  "sales"  is  used  to  in- 
cate  immediate  sales,  not  the  total  sales  following  the 
rcularization.  As  the  result  of  advertising  the  glue 
•ts  and  soldering  irons  moved  most  actively.  In  all 
is  advertising  it  was  observed  that  while  the  per- 
ntage  of  inquiries  to  circulars  is  not  large  the  per- 
ntage  of  ultimate  sales  to  inquiries  was  nearly  95  per 
nt — a  strikingly  high  figure. 

As  a  guide  in  selecting  advertising  appeals  in  the 
ture,  a  canvass  was  made  of  100  electric  heating  cus- 
mers  selected  at  random.  They  were  asked  why  they 
lected  electric  heat  in  their  shops.  Eighty  per  cent 
iswered,  "For  safety  reasons,"  that  is,  to  reduce  fire 
izard  or  to  eliminate  explosion  risks.  Ten  per  cent 
plied  that  the  electric  way  had  solved  some  hitherto 
ipossible  problem  such  as  increasing  an  already-forced 
eduction.    Another  10  per  cent  said  electric  heat  was 


chosen  to  bring  about  better  working  conditions  for 
employees.  Consequently  it  is  thought  that  the  safety 
appeal  is  one  of  uncommon  strength. 

Inventory  of  Electric  Heating  Appliances  and 
Connected  Load  in  Chicago 

In  the  midst  of  all  this  work  to  secure  new  electric 
heating  business  the  company  found  time  to  take  an 
inventory  of  its  existing  industrial  heating  customers. 
This  record,  which  is  correct  as  of  July  1,  is  given 
herewith,  partly  to  show  the  wide  variety  of  applica- 
tions and  partly  to  point  out  the  attractiveness  of  the 
industrial  electric  heating  load. 

As  this  table  shows,  the  total  number  of  devices  con- 
nected is  33,270.  They  produce  a  connected  load  of 
23,857  kw.  It  has  been  estimated  that  the  first  cost  of 
all  these  devices  was  about  $325,000.  While  by  far  the 
majority  of  the  devices  sold  have  been  irons  and  glue 
pots — the  more  perfectly  developed  devices — variety  in 
application  is  beginning  to  be  noticeable.  It  is,  in  fact, 
the  appearance  of  this  evident  variety  of  uses  which  has 
bred  the  enthusiastic  optimism  in  the  Chicago  central 
station  field. 


ELECTRIC  REFRIGERATOR 

FOR  INDOOR  ICE  RINK 

Space    Economy    Afforded    by    Electric    Drive    of 

Refrigerating  Equipment — Arrangement  of 

Freezing  Coils  and  Equipment 

In  the  Washington  Heights  district  of  New  York  City 
there  has  recently  been  opened  an  indoor  ice  skating 
rink,  the  refrigeration  for  which  is  furnished  by  motor- 
driven  apparatus.  Illumination  is  furnished  by  gas- 
filled  lamps.  The  rink  proper,  as  distinguished  from 
the  foyer  and  office,  is  located  in  a  one-story  brick 
building  measuring  150  ft.  long  by  100  ft.  wide,  and 
containing  windows  only  around  a  border  directly  below 
the  roof.  It  is  reached  through  a  foyer  120  ft.  long. 
These  arrangements  to  minimize  the  penetration  of  heat 
and  reduce  the  duty  on  the  refrigerating  equipment  are 
supplemented  by  heat  insulation  around  the  ice. 

Covering  the  concrete  foundation  which  supports  the 
rink  is  a  layer  of  2-in.  cork  slabs  laid  with  the  long 
dimension  across  the  rink.  The  seams  running  length- 
wise of  the  rink  are  staggered.  Over  this  insulation 
was  laid  another  layer  of  cork  boards  with  their  long 
dimension  lengthwise  of  the  hall.  No  attempt  was  made 
to  stagger  the  seams  of  the  upper  layer.  Oiled  canvas 
Vs  in.  thick,  sewed  and  cemented  together  in  one  piece, 
was  placed  over  the  entire  area  and  turned  up  on  all 
sides  to  form  the  ice  tank.  The  brine  pipes,  which  are 
1.25  in.  in  diameter,  are  placed  about  3  in.  apart  on 
short  wooden  strips  to  allow  the  water  which  has  to 
be  frozen  to  completely  surround  them.  The  ice  is  6 
in.  to  7  in.  thick,  making  the  entire  tank  when  full 
weigh  about  102  tons.  About  forty-eight  hours  is  re- 
quired for  the  initial  freezing. 

Engine  Room  Equipment 

The  engine  room,  which  is  only  39  ft.  long  by  19  ft. 
wide,  is  an  example  of  how  space  can  be  economized  by 
using  electric  drive.  It  contains  a  belt-driven  ammonia 
compressor,  a  brine  circulating  pu.Tip,  a  brine  tank  and 
condenser,  ammonia  tanks,  high-tension  oil  switches  and 
transformers.  The  compressor  is  a  35-ton  Vose  ma- 
chine, having  a  10-in.  by  22-in.  cylinder  and  operating 
at  90  r.p.m.  The  motor  driving  it  is  a  100-hp.,  two- 
phase,  2000-volt,  720  r.p.m.  General  Electric  unit.  A 
high-voltage  compressor  motor  was  employed  to  avoid 
using  a  large  transformer  and  to  eliminate  the  conse- 
quent transformer  losses.     A  two-phase  machine  was 
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used  since  the  distribution  service  in  this  district  is  of 
that  type. 

On  account  of  the  small  space  obtainable  in  the  en- 
gine room  Lennox  belt  transmission  was  used  between 
the  brine  pump  and  its  driving  motor.  The  pump  is  a 
150-gal.  6-in.,  by  8-in.  triplex  unit,  and  the  motor  a 
10-hp.  single-phase  type  K.  S.  wound  rotor  General 
Electric  machine.  Owing  to  the  great  length  of  pipe 
(25,000  ft.)  in  the  ice  tank  a  friction  head  of  about  10 
lb.  per  square  inch  is  exerted  against  the  pump.  This 
is  much  lower  than  was  originally  expected,  however. 
At  present  there  is  no  duplicate  pumping  system,  but 


The  illumination  obtained  with  this  equipment  is  con 
siderably  more  than  necessary,  it  being  estimated  that 
30  per  cent  less  wattage  would  afford  adequate  lighting. 
A  novel  feature  of  the  rink  is  that  the  rails,  trim, 
benches  and  rooms  for  checking  coats  and  putting  on 
skates  are  made  of  white  birch  with  the  bark  left  on 
the  wood.  Around  the  upper  portions  of  the  walls  is 
painted  a  scene  of  snow-capped  mountains.  The  ceil- 
ings are  also  white. 

Energy  Consumption  and  Maximum  Demand 
Two-phase,  60-cycle,  1950-volt  energy  is  supplied  for 
motor   service   and   2800-volt,   single-phase   energy   foi 


FIG.    1 — INDOOR    ICE    RINK    ILLUMINATED    BY    500-WATT 
GAS-FILLED  LAMPS 


FIG.    3 — AMMONIA    COMPRESSOR    DRIVEN    BY    HIGH-VOLTAGE       ij 
MOTOR  I 


FIG.     2- 


-REFRIGERATION     CONTROL    APPARATUS    AND    INCOMING 
SERVICE   CIRCUITS 


a  centrifugal  pump  will  be  installed  shortly.  The  brine- 
pump  motor  is  supplied  with  energy  from  a  25-kw., 
2800/110-200-volt  transformer,  used  also  to  energize  the 
lighting  circuits.  ' 

The  hall  containing  the  rink  is  illuminated  by  thirty- 
one  500-watt  gas-filled  lamps  inclosed  by  opalescent 
globes,  hung  about  18  ft.  above  the  ice.  The  lamps  are 
staggered  as  shown  in  an  accompanying  illustration. 
Twenty-three  units  are  arranged  to  light  the  rink  while 
the  remainder  illuminate  the  floored  border  around  it. 


FIG.   4 — COMPACT   ARRANGEMENT   OF   BRINE   PUMP   AND  DRIVING 

MOTOR 

lighting  and  small  motors  by  the  United  Electric  Light: 
&  Power  Company.  During  the  short  period  the  plant 
has  been  in  operation  the  maximum  demand  has  been 
approximately  80  kw.  and  the  energy  consumption  about 
621  kw.-hr.  per  day.  The  consumption  given  includes 
the  energy  for  operating  all  of  the  refrigerating  equip- 
ment, lighting  the  rink,  signs,  offices  and  engine  roomj 
and  that  lost  in  the  50-kw.  transformer.  The  service  is' 
supplied  on  a  high-tension  rate,  which  is  $30  per  kilo- 
watt-year plus  1.5  cents  per  kilowatt-hour  used. 
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Providing  Adequate  Street  Illumination  for 
Unusual  Local  Conditions 

thods  Used  in  New  York   City  to   Overcome  Construction  and  Traffic  Conditions  That 
Interfere  with  the  Installation  of  Standard  Supports 
for  Street  Lighting  Units 


FIG.    1- 


-LIGHTING    OF   VEHICLE   AND   PEDESTRIAN    PASSAGEWAYS  UNDER   A    RAILWAY    STONE 
VIADUCT   IN    NEW   YORK    CITY 


REQUENTLY  peculiar  local  conditions  are  en- 
countered in  a  large  city  which  compel  extraordi- 
nary effort  in  securing  proper  street  illumination, 
;ially  where  elevated  railway  structures,  tunnels, 
liar  building  formations  and  traffic  conditions  must 
ealt  with.  Particular  attention  is  given  to  these 
ers  by  the  engineers  of  the  Department  of  Water 
ily,  Gas  and  Electricity  of  New  York  City,  who 

jurisdiction  over  the  street  lighting  conditions, 
by  the  engineers  of  the  local  lighting  company. 
New  York  Edison  Company  has  designed  special 
iets  and  post  supports  so  as  to  locate  the  lighting 
in  such  a  manner  that  the  best  illumination  results 
be  obtained.  A  recent  installation  of  interest  in 
connection  is  on  Park  Avenue  between  102d  and 
1  Streets,  where  the  overhead  stone  viaduct  struc- 

of  the  New  York  Central  Railroad  occupies  the 
;r  of  the  thoroughfare.  This  is  a  solid  structure 
the  exception  of  the  passageways  for  vehicles  and 
strians  at  the  intersecting  streets.  The  standard 
tice  of  locating  the  lighting  unit  on  the  curb  of  the 
secting  street  was  of  little  practical  use  in  this 
.nee,  for  by  so  placing  the  lighting  unit  sharp  and 
defined  shadows  would  be  created  in  the  arches 
igh  the  structure.  After  a  study  of  the  situation 
as  decided  to  place  the  light  source  as  shown  in 
1.    It  will  be  noted  that  a  bracket  supports  a  300- 

Mazda  type  C  lamp  placed  above  the  vehicle  pas- 
way  while  a  100-watt  incandescent  lamp  is  located 
le  pedestrian  passageway.  A  rather  novel  installa- 
in  conduit  work  was  accomplished  here,  extraordi- 

effort  being  made  to  so  locate  the  conduit  work 
)  make  it  unobtrusive.     The  conduit  was  installed 
nd  the  arch  as  shown  in  the  illustration, 
novel  installation  for  lighting  sections  of  the  trans- 


verse roads  of  Central  Park  is  illustrated  in  Figs.  2  and 
3.  The  retaining  walls  of  these  transverse  roads  vary 
considerably  in  their  height  above  the  sidewalk.  Here 
a  special  type  of  post  was  adopted  which  could  be 
lengthened  or  shortened,  both  as  to  height  or  projection, 
in  such  a  way  as  to  meet  variations  in  vertical  wall 
dimensions  or  of  the  curb  line.  The  two  illustrations 
show  practically  the  same  post.  In  Fig.  2  the  post  base 
was  placed  on  the  grade,  and  in  Fig.  3  the  same  post 
was  used  at  a  point  where  the  wall  was  high,  but  in 
such  a  way  that  the  light  source  in  each  case  is  on  the 
same  horizontal  plane. 

In  several  thoroughfares  the  elevated  railway  struc- 
ture occupies  the  roadway  area  from  curb  to  curb.  Fre- 
quently this  structure  is  quite  low  and  lighting  posts 
specially  designed  for  the  individual  locations  are  re- 
quired. In  lighting  installations  of  this  character  it 
will  be  appreciated  that  the  low-hanging  steel  work 
above  the  roadway  of  necessity  requires  that  the  light 
source  always  be  in  view  to  prevent  sharp  shadows. 
A  typical  installation  is  shown  in  Fig.  4. 

A  type  of  bracket  used  in  traffic  congested  thorough- 
fares is  shown  in  Fig.  5.  This  particular  location  is  at 
Twenty-eighth  Street  between  Eleventh  and  Thirteenth 
Avenues,  New  York  City,  just  outside  the  terminal 
stores,  where,  it  will  be  noted,  there  is  a  total  absence 
of  sidewalk.  In  fact,  the  entire  street  is  devoted  to 
vehicle  traffic,  the  loading  and  unloading  being  done 
from  platforms  built  along  the  building  fronts.  Here, 
of  course,  a  post  installation  would  seriously  interfere 
with  traffic  and,  furthermore,  it  would  be  quite  impossi- 
ble to  maintain  post  equipments  where  traffic  is  so  con- 
gested. The  installation  supported  on  the  shed  as 
shown  was  therefore  adopted.  Care  must  be  exercised 
in  installations  of  this  character  so  to  place  the  light 
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FIGS.   2    AND   3— SPECIAL  POSTS   AND   BRACKET   EXTENSIONS   INSTALLED    ON    TRANSVERSE    ROADS    OF    UPPER 

CENTRAL    PARK    IN   NEW   YORK   CITY 


FIG.    4— INSTALLATION    OF    LIGHTING    UNIT    ON    POST    BRACKET    UNDER  NEW  YORK  ELEVATED  RAILWAY  STRUCTURE 

Modifications  of  Lighting  Standards  to  Meet  Special  Conditions 
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urce  that  proper  lighting  of  the  street  beneath  the 
ed  will  be  accomplished. 

For  lighting  the  Gansevoort  Market  inclosure  in  New 
)rk  City  on  the  west  water  front,  the  outrigger  type 

fixture  shown  in  Fig.  7  was  adopted.  Here  also  the 
adway  is  devoted  to  vehicle  traffic,  with  the  sidewalks 
tirely  eliminated.     The  light  source  in  this  instance 

located  approximately  in  the  center  of  the  roadway, 

d  therefore  removed  from  the  congested  traffic  con- 

tions  that  obtain  in  this  locality  in  the  early  morning 

lurs. 

On   the  water  front  at  the  places  where  the  city's 

hes,  garbage  and  refuse  are  loaded  for  shipment,  ro- 

ist  angle-iron  structures  are  utilized  to  support  the 

fhting    units    which,    while    not    attractive,    are   very 

rviceable. 

Other  difl^iculties  in  providing  supports  for  lighting 

lits  are  encountered  when  the  general  rearrangement 

certain  thoroughfares  below  grade  is  under  way. 
16  building  of  the  numerous  rapid  transit  subway 
ructures  in  New  York  City  furnishes  an  example, 
iree  different  forms  of  post  supports  adopted  to  meet 
e  several  forms  of  subsurface  reconstructed  condi- 
)ns  along  the  lines  of  these  new  rapid  transit  subways 
e  shown  in  Fig.  6. 

The  retaining  walls  on  either  side  of  the  subway 
closure,  that  is,  the  concrete  wall  structure  supporting 
ivate   property    from   the    subway    right-of-way   will 

times  vary  inside  and  outside  of  the  street  curb. 
?ain,  the  subway  roof  will  vary  in  depth  below  the 
iewalk  line.  Ventilating  chambers  along  the  curb 
le  are  installed  at  frequent  intervals.  All  of  the  above 
tails  required  special  attention  when  foundations  for 
;y  lampposts  were  considered,  with  the  result  that 
mdard  forms  of  lamppost  subsurface  construction 
;re  created  to  meet  any  condition  that  may  be  en- 
untered  along  the  subway  right-of-way.  The  post 
undations  can  be  classified  on  the  following  basis: 
Post  set  in  the  ventilating  or  fan  chamber.  2.  Post 
t  in  a  subway  or  vault  retaining  wall.  3.  Where  the 
bway  structure  does  not  interfere  and  standard  post 
nstruction  can  be  accomplished. 
The  sectional  diagrams  show  these  types  of  installa- 


tion, each  of  which  is  capable  of  wide  variation  in 
detail  of  construction.  Problems  of  waterproofing  have 
to  be  met  wherever  the  post  rests  close  to  a  vault  or 
retaining  wall.  This  will  be  particularly  noted  in  the 
ventilating  chamber  section  where  the  subsidiary  pipe 
passing  through  the  subway  retaining  wall  is  built  in 
under  very  complete  waterproofing  conditions. 

Where  the  post  is  so  located  as  to  come  directly  in 
the  subway  concrete  construction  a  collapsible  core  to- 
gether with  the  subsidiary  pipe  connection  are  first 
located.  Around  this  the  concrete  is  flushed,  and  as  the 
mass  solidifies  the  collapsible  core  is  removed  and  the 


-  Curtain 

ConsVruc+ion  where 
Pos+s  are  Located 
in  Retain  I  n^  Walls 


Cons+ruction  where  Posts 
are  Located  m  Ventilating 
Flues  or  Fan  Chambers 


Construction  where  Posts 

ore  Located  over  5ubway 

Roof  Beams 


FIG.    6 — POST    SUPPORTS    ADAPTED    TO    SEVERAL    FORMS    OF    SUB- 
SURFACE RECONSTRUCTION 

post  shaft  inserted.  In  the  ventilating  fan  chambers 
special  angle-iron  and  I-beam  construction  is  required 
supporting  a  heavy  cast-iron  footplate,  which  in  turn 
supports  the  steel  tube.  This  tube  passes  up  between 
the  sidewalk  beams  and  is  supported  by  the  sidewalk 
concrete  construction.  The  post  shaft  proper  is  then 
inserted  in  this  tube. 

In  view  of  the  extremely  varied  conditions  encoun- 
tered in  the  installations  such  as  outlined  in  this  ar- 
ticle, it  will  be  appreciated  that  regardless  of  the  care 
exercised  in  laying  out  street  lighting  installations  by 
means  of  maps,  it  is  absolutely  essential  to  locate  the 
light  source  to  accommodate  conditions  as  they  are 
found  in  the  field. 


G.   5— LIGHTING   OF   A   STREET   WITHOUT   SIDEWALKS   AND   DE- 
VOTED   TO    HEAVY   VEHICLE   TRAFFIC 


FIG.  7 — AN  OUTRIGGER  FIXTURE  FOR  LIGHTING  A  TRAFFIC  CON- 
GESTED   ROADWAY 
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Pacific  Coast  Convention  of  the  A.  I.  E.  E. 


Inductive  Interference,  Insulator  Testing  and  Electric   Heating   Subjects  of  Live   Discussioi 

at  the  Seattle  Institute  Meetings 


In  last  week's  issue  of  the  Electrical  World  ab- 
stracts of  papers  and  discussions  were  published  as  pre- 
sented at  the  Seattle  convention  of  the  Northwest  Elec- 
tric Light  &  Power  Association  held  at  the  same  time 
as  the  Pacific  Coast  convention  of  the  American  Insti- 
tute of  Electrical  Engineers,  Sept.  5  to  9.  In  what  fol- 
lows the  subjects  discussed  at  the  Institute  meeting  are 
given  in  abstract. 

The  first  A.  I.  E.  E.  session  was  called  to  order  on 
Tuesday  morning,  Sept.  5,  by  C.  E.  Magnusson  of  the 
University  of  Washington.  The  address  of  welcome  was 
made  by  Mayor  H.  C.  Gill  of  Seattle  and  was  responded 
to  by  Prof.  Harris  J.  Ryan  of  Stanford  University. 
Dr.  Magnusson  then  turned  the  meeting  over  to  Presi- 
dent H.  W.  Buck  and  R.  W.  Pope,  honorary  secretary. 

The  paper  on  a  "Distribution  System  for  Domestic 
Power  Service  from  Commercial  and  Engineering  Stand- 
points," by  Carl  H.  Hoge  and  Edgar  R.  Perry,  Puget 
Sound  Traction,  Light  &  Power  Company,  Seattle,  was 
read  by  Mr.  Perry. 

M.  T.  Crawford,  Puget  Sound  Traction,  Light  & 
Power  Company,  Seattle,  suggested  the  use  of  2200 
volts  direct  to  consumer's  premises  with  a  transformer 
for  each  house,  or  each  small  group  of  houses.  The  sug- 
gestion was  indorsed  by  Robert  Howes,  consulting  engi- 
neer, Seattle,  who  pointed  out  that  although  more  costly 
it  would  reduce  operating  costs  and  improve  regulation. 

F.  D.  Weber,  Underwriters'  Equipment  Rating  Labor- 
atory, Portland,  brought  out  the  fact  that  in  Seattle  the 
average  small  family  probably  has  yearly  bills  as  fol- 
lows :  heating,  $75  (coal  and  wood  furnaces)  ;  cooking 
and  water  heating  by  gas,  $35;  lighting,  $40;  total,  $150. 

Temperature  Rise  in  Cables 

The  first  paper  on  Tuesday  afternoon  was  "Some  Fea- 
tures of  Domestic  Electric  Cooking  and  Heating,"  by 
H.  B.  Peirce,  Washington  Water  Power  Company,  Spo- 
kane. In  commenting  on  this  subject  Dr.  Magnusson 
said  that  resistance  type  heaters  often  have  the  disad- 
vantage of  requiring  frequent  repairs  and  that  the  in- 
duction type  have  a  low  power  factor.  He  exhibited  an 
induction  type  heating  unit  developed  in  the  University 
Laboratory  that  had  a  power  factor  of  98  per  cent. 
Others  who  added  comment  were  L.  F.  Curtis,  Wash- 
ington Water  Power  Company,  Spokane,  and  Messrs. 
Fisken,  Peaslee,  Perry  and  Pope, 

The  paper  on  "Temperature  Rise  of  Insulated  Lead- 
Covered  Cables,"  by  Richard  C.  Powell,  Pacific  Gas  & 
Electric  Company,  San  Francisco,  was  commended  by 
President  Buck  as  a  valuable  reference  because  little 
data  on  this  subject  is  on  record.  He  spoke  of  experi- 
ence at  Niagara  Falls,  where  tremendous  variations  in 
cable  temperatures  were  caused  when  the  condition  of 
the    surrounding    soil    changed    from    moist    to    dry. 

Sherwood  C.  Lindsey,  Puget  Sound  Traction,  Light 
&  Power  Company,  described  a  scheme  for  relieving  a 
hot  point  in  a  duct  by  installing  a  fan  and  extending 
the  vent  up  a  convenient  pole  to  induce  draft.  Mr. 
Fisken  suggested  the  use  of  exploring  coils  and  also,  in 
"large  duct  lines,  leaving  vacant  a,central  conduit  through 
which  test  temperature  readings  could  be  taken.  Oth- 
ers who  added  comment  were  M.  E.  Cheney,  Fire  Under- 
writers, Seattle;  H.  F.  Holland,  Simplex  Electric  Heat- 
ing Company,  Los  Angeles;  Robert  Howes,  consulting 
-engineer,  Seattle,  and  Messrs.  Collins  and  Crawford. 


Wednesday  morning's  session  was  opened  by  H.  W 
Buck's  presidential  address,  an  extract  of  which  aj 
peared  in  the  Electrical  World  for  Sept.  9.  The  p{ 
per  on  "Inductive  Interference  as  a  Practical  Problem, 
by  A.  H.  Griswold  and  R.  W.  Mastick,  Pacific  Telephon 
&  Telegraph  Company,  San  Francisco,  was  read  by  M 
Mastick.  By  means  of  wall  charts  solutions  of  a  seric 
of  practical  problems  were  described,  so  that  the  metl 
od  of  arranging  the  transpositions  which  is  th 
remedial  measure  exclusively  used,  could  be  explaine 
in  detail.  Interference  not  remedied  by  transpositic 
it  was  pointed  out,  is  that  resulting  from  too  frequei 
grounding  of  line  neutrals  and  unbalanced  loading. 

Those  who  entered  into  the  discussion  were  D 
Frederick  Bedell,  Cornell  University;  R.  F.  Robinso 
Pacific  Telephone  &  Telegraph  Company,  Seattle;  L. 
Corbett,  University  of  Idaho;  Cyrus  A.  Whipple,  consul 
ing  engineer,  Seattle,  and  Mr.  Fisken.  About  fiftet 
telephone  engineers  were  present. 

Wave  Form  as  Factor  in  Inductive  Interferenci 

The  Friday  morning  session  was  opened  by  the  reai 
ing  of  a  paper,  "Characteristics  of  Admittance  Type  ( 
Wave  Form  Standard,"  by  Frederick  Bedell.  The  di 
cussion  was  led  by  Messrs.  Merwin  and  Mastick,  ar 
Messrs.  Curtis,  Corbett,  Fisken,  Peaslee,  Ryan  and  D 
Bedell  participated.  j 

In  commenting  on  Dr.  Bedell's  paper,  L.  T.  Merwi^ 
said:  "The  study  of  this  paper  from  the  standpoint  ( 
the  practical  power  man  brings  out  two  importai 
points  one  of  these  has  been  forced  upon  the  a, 
tention  of  power  men  particularly  on  the  P.; 
cific  Coast,  due  to  the  active  interest  in  tl 
phenomena  of  inductive  interference,  and  tl 
other  has  hardly  been  given  the  weight  that  it  d; 
serves.  Reference  is  made  in  the  latter  instance  to  tl 
detrimental  effect  that  the  presence  of  certain  high  ha 
monies  may  have  on  the  power  system  itself.  As  tran 
mission  and  distribution  systems  become  more  and  mo 
ramified,  transmission  distances  greater,  and  voltag' 
higher,  the  presence  of  high  harmonics  in  the  wa' 
form  are  bound  to  give  increasing  concern  due  to  posf 
bility  of  resonant  conditions  in  particular  branches  ■ 
the  system.  It  will  be  easy  not  only  to  alter  the  co 
figuration  of  the  network  by  means  of  inserting  ir 
pedances  to  clear  the  system  of  the  effects  of  high 
harmonics,  but  to  foresee  possible  dangers  and  so  d 
sign  systems  to  avoid  effects .  due  to  the  presence 
high  harmonics. 

"The  penalizing  of  the  generators  on  account 
the  wave  form  that  may  be  sent  out  on  the  line 
scarcely  to  be  approved,  particularly  when  this  penali 
ing  costs  money,  as  it  certainly  will.  On  the  other  han 
if  the  presence  of  high  harmonics  produces  undesiral 
and  detrimental  effects  upon  the  lines  of  communicati( 
of  the  telephone  companies,  it  will  certainly  be  to  his  i 
terest  to  avoid  that  generation  wherever  possible.  The 
are  many  instances,  however,  where  other  methods  c; 
be  used — for  example,  in  the  case  of  a  simple  paralleli.' 
that  can  be  readily  handled  by  a  system  of  transpositi 
where  it  might  be  far  cheaper  to  accept  the  present 
harmonics  and  apply  remedial  measures  as  against  t 
effect  of  inductive  interference.  Since  it  is  possible 
take  care  of  the  effect  of  any  harmonic,  in  so  far  as 
system  is  concerned,  by  proper  design,  and  since  a  coi 
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laratively  limited  range  of  higher  harmonics  interfere 
nth  speech  transmission,  it  would  seem  advisable  that 
,ny  standard  to  be  used  as  a  basis  of  penalty  should 
onsider  that  particular  range  of  higher  harmonics  that 
ppear  in  the  study  of  inductive  interference." 
California  Commission  on  Wave-Form   Standard 

The  California  Railroad  Commission's  joint  commit- 
ee  on  inductive  interference  in  a  written  discussion  on 
)r.  Bedell's  paper  pointed  out  the  importance  of  wave 
orm  as  a  factor  in  determining  the  extent  of  inductive 
nterference  with  telephone  service  where  power  and 
elephone  circuits  are  parallel.  Its  importance,  from 
he  point  of  view  expressed,  renders  particularly  desir- 
ble  the  adoption  of  a  suitable  method  of  measurement 
nd  the  enforcement  of  the  lowest  practicable  limiting 
alue  of  distortion  of  wave-forms  of  rotating  machin- 
ry  measured  by  such  standards.  In  the  view  of  the 
ommittee  an  admittance  standard  for  determining  the 
istortion  factor  of  an  e.m.f.  wave  is  eminently  suitable 
nd  has  a  great  advantage  over  methods  requiring  a 
edious  analytical  or  cut  and  try  process. 

It  is  pointed  out  that  the  most  difficult  problem  to  be 
olved  before  settling  upon  a  particular  circuit  to  be 
mployed  in  measuring  the  distortion  of  wave  form  is 
0  determine  the  relative  detrimental  effects  of  different 
larmonics  in  electrical  machinery  wave  forms  under 
epresentative  conditions  of  operation.  This  involves, 
lesides  a  knowledge  of  the  varying  frequency  of  the 
lamage  due  to  induced  current  in  telephone  receivers 
physiological  effect),  a  consideration  of  the  distortion 
f  wave  form  of  voltages  and  currents  which  takes 
ilace  between  the  telephone  receiver  and  the  rotating 
tiachinery  of  the  power  system.  It  is  thought  on  the 
lart  of  the  committee  that  somewhat  arbitrary  as- 
umptions  will  have  to  be  made  in  evaluating  many  of 
he  factors,  links  in  the  chain  between  telephone  re- 
eiver  and  generator.  It  is  believed  that  a  standard  for 
lenalizing  the  higher  harmonics  to  a  greater  degree  re- 
[uires  preferably  a  composit  circuit  rather  than  the 
imple  circuits  described  by  Dr.  Bedell. 

H.  S.  Osborne  pointed  out  that  from  the  standpoint 
if  inductive  interference  in  telephone  circuits  the  rela- 
ive  weighting  of  harmonics  of  different  frequencies  is 
if  importance,  both  in  connection  with  the  consideration 
if  wave-shape  standards  and  for  practical  use  in  the  in- 
'estigation  of  induced  noise  in  telephone  circuits,  par- 
icularly  in  considering  the  relative  effect  of  different 
generators  on  other  electrical  machinery  in  producing 
nterference  in  a  given  parallel. 

The  work  which  has  been  done  to  date  indicates  that 
he  interference  effect  of  a  compound  wave  shape  can 
)e  represented  as  the  square  root  of  the  sum  of  the 
iquares  of  the  effects  of  the  sine  components  of  the 
vave.  An  interference  coefficient  of  an  alternating  cur- 
•ent  wave  can  be  defined  as  proportional  to 

k=VE  iVfXDfy 
vhere  Vf  is  the  voltage  component  of  the  wave  of  fre- 
luency  /  and  Df  is  the  corresponding  ordinate. 

In  establishing  a  standard  of  wave  shape  the  induc- 
;ive  effects  in  telephone  circuits  are,  of  course,  only 
me  of  the  several  factors  which  must  be  taken  into 
;onsideration,  such  factors  as  the  effect  of  harmonics 
m  the  operation  of  power  circuits  and  the  difficulty  in 
)btaining  a  desired  degree  of  reduction  in  the  magni- 
;ude  of  voltages  of  any  given  frequency  should  be  in- 
;luded.  The  R.  L.  C.  standard  described  by  Professor 
Bedell,  where  the  condenser  is  predominant  at  funda- 
mental frequency  with  resistance  equal  to  the  condenser 
•eactance  at  resonance,  and  with  a  high  resonance  point, 
;an  be  made  to  very  closely  approximate  a  standard  of 
;his  sort  for  the  frequencies  commonly  generated  in 
jlectrical  machinery. 


Dr.  Bedell,  in  closing  the  discussion  of  his  paper,  ex- 
plained that  at  the  present  time,  our  knowledge  is  not 
sufficient  to  specify  the  exact  characteristics  of  a  wave- 
form standard.  The  requirements  are  so  complex  that 
possibly  it  may  be  that  there  is  no  ideal  standard  that 
can  be  precisely  defined,  and  that  in  endeavoring  to 
obtain  such  a  standard,  we  are  accordingly  seeking  the 
unobtainable.  However,  he  believed  that  a  suitable 
working  standard  can  be  obtained. 

Field  Test  for  Defective  Insulators 

At  the  Wednesday  afternoon  session,  presided  over  by 
Mr.  Fisken,  the  paper  on  "Testing  for  Defective  Insula- 
tors on  High  Tension  Transmission  Lines,"  by  B.  G. 
Flaherty,  Puget  Sound  Traction,  Light  &  Power  Com- 
pany, was  read.  In  commenting  on  this  paper  Pro- 
fessor Ryan  stated  that  the  design  of  high  potential  in- 
sulators is  secondary  to  the  material  used.  Refractory 
material  which  vitrifys  only  at  high  temperatures  and 
which  is  as  nearly  nonporous  as  possible  is  essential. 
Now  that  fused  silica  is  being  used  for  facing  brick  the 
day  of  the  quartz  insulator  seemed  nearer,  he  thought. 
As  evidence  of  the  unreliability  of  modern  insulators, 
he  cited  the  case  of  a  shipment  that  had  been  accepted 
and  stored  for  /our  years,  after  which  the  usual  tests 
showed  23  per  cent  faulty. 

Mr.  Merwin  described  his  success  in  detecting  leaky 
insulators  by  the  use  of  a  De  Forest  audion  amplifier 
with  a  high  resistance  head  set  and  an  8-ft.  wire  on  a 
bamboo  pole  as  antennae. 

Others  who  discussed  the  paper  were  A.  E.  Loew, 
University  of  Washington;  George  Harding,  Washing- 
ton Water  Power  Company,  Spokane;  Charles  Osborne, 
Puget,  Wash.;  Dr.  Magnusson  and  Messrs.  Pope,  Peas- 
lee  and  Crawford.  Written  discussions  by  Dr.  E.  E.  F. 
Creighton  and  by  John  B.  Taylor  of  Schenectady,  N.  Y., 
were  also  presented.  An  abstract  of  the  former  was 
given  on  page  571  of  last  week's  issue. 

The  paper  on  "A  High  Voltage  Potentiometer,"  by 
Harris  J.  Ryan,  was  read  by  the  author,  and  a  paper  on 
"An  Artificial  Transmission  Line  with  Adjustable  Line 
Constants,"  by  C.  Edward  Magnusson  and  S.  R.  Bur- 
bank,  was  read  by  Dr.  Magnusson  and  discussed  briefly 
by  J.  D.  Ross,  superintendent  lighting  department,  Se- 
attle, and  Messrs.  Ryan,  Corbett,  Peaslee  and  Whipple. 
The  meeting  then  adjourned  until  Friday  morning,  when 
all  present  were  invited  to  attend  the  Thursday  session 
of  the  N.  W.  E.  L.  &  P.  Association. 

The  paper  on  "Insulation  Failures  Under  Transient 
Voltage,"  by  W.  D.  Peaslee,  was  read  by  the  author  who 
showed  samples  of  typical  ruptures  in  insulators.  This 
paper  was  abstracted  on  page  572  of  last  week's  issue. 

Questions  arising  in  the  discussion  by  R.  M.  Boykin, 
consulting  engineer,  Portland;  A.  A.  Miller,  Westing- 
house  Electric  &  Manufacturing  Company,  Seattle; 
Messrs.  Ryan,  Howes,  Fisken  and  Merwin,  were  summed 
up  in  closing  by  Mr.  Peaslee,  who  said  that  present 
methods  of  connecting  lighting  arresters  and  not  the 
type  of  arresters  are  responsible  for  throwing  onto  the 
line  the  two  million  cycle  waves  that  have  done  much 
insulator  damage.  He  referred  to  a  sphere-gap,  horn- 
gap  type  of  arrester  on  which  experiments  are  soon  to 
be  made  and  suggested  a  full  metal  cap  over  the  top  of 
pin  type  insulators  so  that  the  stress  would  be  dis- 
tributed more  evenly.  He  pointed  out  that  since  insu- 
lators which  absorbed  even  0.1  per  cent  of  moisture 
would  not  stand  up  under  test,  that  porcelain  insulators 
should  be  closely  watched. 

As  to  the  question  of  whether  the  small  punctures  in 
the  faulty  insulators  shown  were  formed  progressively, 
he  showed  specimens  that  clearly  indicated  slight  but  re- 
peated partial  failures  in  zones  of  flux  density,  which 
seemed  to  substantiate  this  theory. 
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COMMERCIAL  AND    BUSINESS   POLICY 

Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 
and  for  Extending  Electric  Service 


The    Importance   of  Teaching   the   Purchaser 
of  a  Range  How  to  Use  It 

"The  consensus  of  opinion  of  all  who  had  anything  to 
do  with  range  sales  work  is  that  too  much  stress  cannot 
be  laid  on  service  selling  when  placing  electric  ranges, 
particularly  so  during  the  exploitation  period,"  pointed 
out  W.  R.  Putnam,  chairman  of  the  electric  range  com- 
mittee of  the  Northwest  Electric  Light  &  Power  Asso- 
ciation in  his  report  before  the  convention  on  Sept.  6. 

"The  majority  of  companies  which  are  successful  in 
selling  ranges  place  a  few  ranges  in  each  district  and 
have  a  demonstrator  or  salesman  live  with  these  ranges 
until  the  customer  is  absolutely  satisfied  with  the  range 
and  understands  its  operation  thoroughly.  This  may  take 
from  thirty  to  sixty  days,  but  when  a  range  is  finally 
placed  in  this  way  it  not  only  secures  a  satisfied  cus- 
tomer, but  is  a  very  active  sales  force  in  this  neighbor- 
hood. 

"In  general,  central  stations  are  finding  that  the  longer 
they  continue  in  the  electric  range  game  the  easier  it 
Is  to  sell  the  higher-priced  ranges,  as  customers  desire 
the  most  eflScient  range." 


Advertising  Electricity  to  the 

Advertising  Men 

To  the  end  that  even  current  advertising  in  the  popu- 
lar press  shall  carry  the  refrain  of  "Do  It  Electrically," 
the   Society  for  Electrical   Development,   Inc.,  has  ad- 


ELECTRICAL 
PROGRESS 

Nothing  ever  stands  still  in  America. 

You  don't  show  women  with  balloon 
sleeves,  nor  automobiles  with  the  body 
styles  of  six  seasons  ago. 

i'3        The  up-to-date  home  is  electrical. 

"»'■'  Electric  lighting,  heating,  cooking,  sew- 
ing, washing,  ironing  and  cleaning  are 
rapidly  superseding  the  old  way.  The 
public  is  thoroughly  sold  on  the  idea  of 
"doing  things  electrically." 

Hence  a  friendly  suggestion.    It  is  this: — 

Since  the  modem  home  is  fast  becoming 
an  electrical  home,  take  every  oppor- 
tunity to  show  it  as  such. 

In  a  coffee  advertisement,  for  instance, 
the  percolator  has  superseded  the  coffee 
pot. 

Now  let  it  be  an  electric  percolator. 

The  broom,  likewise,  gives  way  to  the 
vacuum  cleaner ;  the  old-time  flatiron,  to 
the  electric  flatiron ;  the  wash-tub,  to  the 
electric  washing  machine. 

In  the  same  way  the  home  has  be- 
come electrically  lighted  and  the  factory 
equipped  with  motor-driven  machiijery. 

'HSoitliJ  "Do  it  Electrically"  is  more  than  a 
«""''r5iJ  slogan;  it  is  the  mark  of  progress — of 
*a!iy;""^         jip-to-date  methods. 


dressed  a  circular  to  the  advertising  fraternity,  point- 
ing out  that  "no  matter  whether  your  business  is  to 
advertise  and  sell  'ship  or  shoes  or  sealing  wax,'  some- 
where along  the  line  electricity  is  helping  to  speed  the 
machinery  of  production,  transportation  or  distribu- 
tion," 

"Every  word,  every  picture,  every  sales  plan  that  goes 
out  of  your  establishment  during  the  next  months," 
urges  H,  W.  Alexander,  director  of  publicity,  "should 
do  its  best  to  jibe  with  the  'Do  It  Electrically'  spirit 
which  is  in  the  air." 

Accompanying  the  letter  is  the  memorandum  sheet, 
reproduced  herewith,  pointing  out  that  the  modern 
home  is  fast  becoming  an  electrical  home,  and  that  every 
opportunity  should  be  grasped  to  show  it  as  such.  "In 
a  coffee  advertisement,  for  instance,"  it  is  declared, 
"the  percolator  has  succeeded  the  coffee  pot.  Now  let 
it  be  an  electric  percolator. 

"To  do  things  electrically,"  concludes  the  letter,  "is 
synonymous  with  doing  them  in  a  thoroughly  modern, 
more  efficient  and  better  way." 


Good  Service  Inspection  Pays 

An  experience  recently  reported  by  a  gas  company  is 
worth  considering.  This  company  instituted  a  good 
service  inspection  service  and  put  a  man  at  work,  call- 
ing upon  customers,  inspecting  the  installation,  making 
necessary  adjustments  and  repairs  and  selling  this  and 
that  as  opportunity  presented  itself.  In  the  first  month 
this  inspector  made  550  calls  where  he  actually  talked 
to  consumers.  In  more  than  100  cases  new  gas  lights 
were  installed,  in  more  than  250  cases  old  lights  were 
adjusted,  eighty  open-flame  burners  were  replaced  and 
in  almost  300  cases  something  was  done  to  improve  the 
service  from  the  range,  hot  plate  or  water  heater.  And 
at  the  same  time  this  man  made  incidental  sales  totaling 
$340,  on  which  there  was  a  profit  of  $95.  Yet  he  was 
not  a  salesman,  merely  an  inspector. 

The  same  plan  has  been  applied  with  unvarying  suc- 
cess by  central  stations.  In  Denver  a  good  service  de- 
partment has  been  in  operation  for  a  number  of  years 
and  has  proved  both  an  aid  to  service  and  a  source  of 
money  gains.  It  points  to  a  field  for  selling  of  the  most 
desirable  kind,  the  increasing  of  incomes  from  already 
connected  customers. 


A    PLAN    TO    MAKE   EVERY    ADVERTISEMENT    A    HINT    TO    "DO    IT 

electrically" 


Leavenworth  Company  Pays  Contractors  $7 

per  Four-Outlet  Free- Wiring  Installation 

The  Leavenworth  (Kan.)  Light,  Heat  &  Power  Com- 
pany has  hit  upon  a  plan  of  stimulating  its  wiring  busi- 
ness that  has  resulted  in  good  gains  to  its  customer  ac- 
count. Leavenworth  is  one  of  the  older  cities  of  Kansas 
with  a  population  of  about  28,000,  and  with  very  many 
old  homes,  cottages  and  frame  buildings.  It  has  not 
grown  much  in  recent  years,  and  a  very  large  proportion 
of  its  homes,  are  therefore,  unwired.  Three  years  ago 
the  company  decided  to  try  to  remedy  this  situation.  A 
special  free-wiring  offer  was  made  for  the  summer 
months,  under  which  houses  were  wired  with  four  open- 
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ngs,  drop  cord  and  city  inspection  included,  free  of 
harge. 

During  the  first  season  the  company  maintained  a 
orce,  as  previously,  to  do  its  wiring.  The  second  season, 
nd  also  this  year,  the  company  has  made  contracts  with 
thers  to  do  the  work.  The  company  has  an  arrange- 
lent  by  which  a  flat  price  of  $7  is  paid  to  contractors 
the  arrangement  existing  with  two  contractors)  for 
/iring  houses  for  four  openings. 

The  company  announces  to  the  public  that  wiring  of 
dditional  rooms  will  be  done  at  the  rate  of  50  cents  a 
oom,  which  is  to  be  paid  to  the  contractor  doing  the 
/ork. 

In  a  few  cases  the  contractors  have  lost  money  on  the 
obs,  but  apparently  they  have  been  pleased  with  the  ar- 
angement,  for  in  most  instances  they  receive  orders 
or  wiring  additional  to  the  four  openings  provided  for 
n  the  offer. 


Electric  Hot  Plates  Develop  Taste 
for  Cooking  by  Wire 

Following  the  policy  of  the  gas  companies  who,  in 
arlier  years,  found  that  the  one  and  two-burner  gas 
nits  were  the  forerunners  of  the  gas  stoves,  the  Puget 
ound  Traction,  Light  &  Power  Company  of  Seattle, 
l^ash.,  has  been  featuring  the  sale  of  one  and  two-unit 
lectric  hot  plates.  Once  it  has  been  demonstrated  how 
asy  it  is  to  prepare  the  meals  on  the  electric  hot  plates 
liere  is,  invariably,  a  desire  to  apply  the  same  method 
J  a  larger  share  of  the  cooking.  For  $2  an  oven  can  be 
urchased,  such  as  is  commonly  used  on  kerosene  stoves, 
'hich  will  just  fit  a  two-unit  electric  hot  plate.  With 
lis  inexpensive  equipment  the  kitchen  has,  within  its 
mits,  a  complete  electric  range  that  gives  surprisingly 
ood  results. 

The  hot  plates  are  socket  devices  and  therefore  take 
ghting  rates.  Where  the  cooking  rate  is  on  a  lower 
:ale  the  range  salesman  can  readily  interest  the  lady 
f  the  house  in  the  advantage  of  using  electricity  en- 
irely  for  cooking,  getting  a  lower  rate,  using  a  more 
[ficient  oven,  etc. 

Working  on  the  policy  of  using  the  hot  plates  as  a 
leans  of  introducing  ranges,  the  Seattle  company  has 
lis  summer  sold  483  of  the  one  and  two-unit  types, 
fp  to  Aug.  1  the  summer  campaign  carried  on  by  this 
Dmpany  has  also  closed  the  sale  of  225  electric  ranges 
nd  eighty-six  electric  water  heaters.  It  is  expected 
lat  next  year  ranges  will  be  placed  in  many  of  the 
omes  where  hot  plates  were  introduced  this  season. 


Progressive  Farmers  Utilize  Electricity 

Five  progressive  farmers  on  the  lines  of  the  Northern 
tates  Power  Company  near  Faribault,  Minn.,  have 
Dintly  purchased  a  15-hp.  motor  and  transformer 
lounted  on  a  portable  truck  to  permit  the  use  of  elec- 
ricity  for  power  purposes  on  their  farms.  The  com- 
any  has  erected  short  lines  from  the  transmission  line 
0  points  near  the  barns  so  that  when  power  service  is 
equired  it  is  only  necessary  to  move  the  motor  to  the 
oint  desired  and  connect  it.  By  clubbing  together  the 
armers  brought  the  original  cost  of  the  power  equip- 
lent  down  to  a  low  figure  for  each.  Manager  Cowper- 
hwait  of  the  Faribault  division  says: 

"We  have  installed  several  motors  recently  for  the 
urpose  of  cutting  corn  and  filling  silos.  It  appears 
hat  a  machine  has  now  been  put  on  the  market  which 
equires  not  to  exceed  7.5  hp.  for  this  purpose,  and  if 
his  is  satisfactory  many  such  outfits  will  probably  be 
old  next  year." 


VOLTAGE  STANDARDIZATION 

Experience  of  Ohio  Companies  in  Adopting  Definite 
Socket  Pressures  of  no,  115  and  120  Volts 

In  his  paper  urging  the  adoption  of  standard  socket 
voltages  by  central  station  companies,  read  before  the 
Northwest  Electric  Light  and  Power  Association  on 
Aug.  6,  by  M.  D.  Cooper  of  the  engineering  depart- 
ment National  Lamp  Works,  Cleveland,  Ohio,  the 
author  pointed  out  that  while  probably  no  one  in- 
dustry ranks  ahead  of  the  electrical  industry  in 
thoroughness  of  standardization,  yet  there  is  one  fea- 
ture of  this  industry  which  still  showns  a  consid- 
erable lack  of  standardization — voltage  of  distribution. 
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FIG.    1 — VOLTAGES    REPORTED    BY   OHIO    CENTRAL    STATIONS 

While  there  is  a  standardization  of  ranges  of  voltages, 
such  as  105  to  125,  220  to  250,  etc.,  in  any  one  of  these 
ranges  there  is  no  commonly  accepted  standardization 
upon  certain  definite  figures.  If  voltage  standardization 
upon  a  very  few  figures  could  be  brought  about,  declared 
Mr.  Cooper,  a  very  great  benefit  would  accrue  to  the 
electrical  industry.  All  such  apparatus  as  has  to  be 
closely  selected  for  voltage,  such  as  lamps,  heating  uten- 
sils, etc.,  could  immediately  be  manufactured  and  dis- 
tributed with  less  cost,  and  the  saving  would  eventually 
react  to  the  benefit  of  the  ultimate  consumer.  Not  only 
would  the  production  and  distribution  be  cheaper,  but 
it  would  be  very  much  more  rapid.  Jobbers  of  electrical 
supplies  could,  for  the  same  investment  in  stocks,  carry 
more  kinds  and  sizes  of  electrical  apparatus  where  now 
they  have  to  carry  a  variegated  line  of  different  voltages 
of  apparatus. 

The  Ohio  Electric  Light  Association  has  done  some 
pioneer  work  on  this  question  of  voltage  standardiza- 
tion, and  the  recommendation  which  their  voltage  com- 
mittee made  to  their  association  a  year  ago  was  that 
the  member  companies  of  the  association  make  every 
reasonable  effort  to  standardize  upon  110,  115  and  120 
volts.  These  three  voltages  were  selected  in  their  rec- 
ommendation of  standardization  because  of  their  sym- 
metry, and  because  it  is  found  that  an  overwhelming 
majority  of  all  central  stations  now  operating  in  this 
country  are  embraced  within  the  limits  of  110  and 
120  volts. 

The  fact  that  some  central  stations  have  increased 
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their  voltage  even  as  much  as  10  volts  over  a  considera- 
ble period  of  time  shows  that  where  necessary  for  stand- 
ardization such  changes  can  be  made.  These  stations 
which  have  made  considerable  increase  in  voltage  have 
not,  of  course,  made  the  change  at  once,  the  total  change 
has  been  split  up  into  smaller  changes  and  the  lamp 
voltage  has  been  gradually  increased  as  the  line  voltage 
is  increased.  In  this  way,  by  making  the  change  grad- 
ual, little  or  no  complaint  of  short  life  has  been  ex- 
perienced. 

The  chart  in  Fig.  1  shows  a  summary  of  the  voltage 
at  which  the  member  companies  of  the  Ohio  Association 
have  operated  over  a  period  of  years.     Each  station  is 
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FIG.    2 — DISTRIBUTION     BY    VOLTAGE    OF    25,    40    AND    60-WATT 
LAMPS  SHIPPED  BY  ONE  LARGE  MANUFACTURER 

represented  by  a  line  and  the  progress  of  the  line  across 
the  page  indicates  at  what  voltage  the  station  has  oper- 
ated at  various  times.  The  most  noteworthy  feature 
of  the  diagram  is  the  very  much  greater  concentration 
upon  the  so-called  "standard  voltages"  at  the  present 
time  in  comparison  to  the  wider  distribution  with  regard 
to  voltage  in  former  years.  Another  noteworthy  feature 
is  the  upward  tendency  in  such  voltage  changes  as  have 
been  made.  This  latter  feature  could  be  anticipated, 
however,  when  we  reflect  that  load  capacity  of  lines  and 
range  of  distribution  increase  with  the  voltage. 

It  is  interesting  in  connection  with  this  question  of 
voltage  standardization  to  inspect  records  of  lamp  ship- 
ments over  a  period  of  a  few  years.  The  chart  in  Fig. 
2  gives  a  record  of  the  shipments  of  Mazda  lamps  by 
the  National  Lamp  Works  of  the  General  Electric  Com- 
pany over  a  period  of  years  from  1912  to  date.  It  will 
be  noted  that  the  most  prominent  voltages  as  indicated 
by  this  chart  are  110,  112,  115  and  120.  At  each  voltage 
figure  there  are  four  lines  erected,  one  for  1912,  one  for 
1913,  one  for  1914  and  one  for  1915.  The  comparative 
height  of  these  lines  serves  to  indicate  the  trend  of  the 
prominence  of  any  individual  voltage;  for  instance,  it 
is  noted  that  110-volt  lamps  are  becoming  progressively 
a  greater  and  greater  percentage  of  the  total  volume  of 
lamp  business;  115  shows  even  a  more  marked  rate  of 
increase  than  does  110,  while  112  is  dropping  off  at 
about  the  same  rate  that  115  is  increasing.  Although 
120  decreases  slightly  for  the  first  three  years,  it  has 
now  begun  to  show  a  rate  of  increase.  It  is  the  manu- 
facturer's belief  that  the  increase  in  the  percentage  of 
110-volt  shipments  is  due  very  largely  to  increases  in 
voltage  on  the  part  of  central  stations  from  some  figure 
less  than  110  up  to  110,  and  that  the  marked  increase 
of  115- volt  shipments  is  due  very  largely  to  a  shift 
from  112  to  115.  Taking  this  chart  as  a  whole,  it  shows 
that  there  is  a  very  pronounced  tendency  toward  stand- 


ardization in  the  central  station  industry  in  this  coun- 
try at  the  present  time,  for  110,  115  and  120  are  all 
showing  a  marked  rate  of  growth,  whereas  practically 
all  other  voltages  are  showing  a  decline  in  prominence. 
"We,  as  lamp  manufacturers,"  said  Mr.  Cooper  in 
closing,  "admit  a  considerable  proportion  of  the  respon- 
sibility for  the  diversity  of  voltages  in  use  to-day.  The 
tendency  of  the  electrical  industry  has  always  been  to 
standardize,  but  in  the  days  of  the  old  carbon  lamp  it 
was  impossible  to  foretell  accurately  the  voltage  of  the 
finished  lamp,  hence  the  manufacturers  of  lamps  urged 
a  diversification  of  voltages  in  order  that  the  trade 
might  participate  in  the  economic  benefit  they  experi- 
enced through  being  able  to  dispose  of  all  of  their 
product.  Developments  in  the  art  of  lamp  manufacture 
have  now  progressed  to  such  a  degree  that  lamps  can 
be  made  to  conform  accurately  to  any  desired  voltagt 
Since  incandescent  lamps  require  a  closer  voltage  selec- 
tion than  any  other  device,  lamp  manufacturers  must 
be  among  the  first  to  adapt  themselves  to  voltage  stand- 
ardization. By  reason  of  the  developments  in  lamp 
making,  which  enable  the  accurate  predetermination  of 
the  voltage  of  the  finished  lamp,  we  believe  the  greatest 
obstacle  to  a  universal  standardization  of  distribution 
voltages  has  been  removed." 


Central  Station  Income  at  Malone,  N.  Y., 
Doubled  in  Two  Years 

Within  a  period  of  little  more  than  two  years  the 
gross  revenue  of  the  Malone  (N.  Y.)  Light  &  Power 
Company  has  doubled,  and  the  company's  connected  mo- 
tor load,  from  600  hp.  at  the  beginning  of  1914  has  in- 
creased to  about  3400  hp.,  as  the  result  of  contracts 
closed  with  local  mill  owners  and  power  users,  small 
and  large. 

Several  of  the  prosperous  farmers  along  the  com- 
pany's new  15-mile  line  in  the  Bangor  district  are  using 
power  for  separating,  churning,  feed  cutting,  etc.  The 
Malone  company  has  done  considerable  along  educa- 
tional lines  with  the  farmers,  and  the  results  of  this 
work  are  already  becoming  evident  from  their  interest 
expressed  in  electric  service. 

The  number  of  electric  lighting  customers  has  in- 
creased from  750  in  1913  to  nearly  1300,  to  date,  ac- 
cording to  H.  C.  Wilder,  manager.  A  number  of  ener- 
getic new-business  campaigns  are  responsible  for  this 
growth.  Last  spring  the  company  had  a  $12.98  kitchen- 
wiring  campaign  which  was  very  successful  and  in 
nearly  every  case  resulted  in  a  complete  housewiring 
job.  This  fall  plans  are  being  made  for  a  campaign  j 
based  on  wiring  an  entire  dwelling  for  around  $50.        i 

The  policy  has  been  to  co-operate  with  the  contrac- 
tors. The  latter  have  returned  the  confidence  of  the 
company  and  render  valuable  aid  in  making  possible 
better  relations  with  the  customers. 

The  Malone  company  has  also  mapped  out  an  inter-  i 
esting  public  policy  that  is  meeting  with  great  success,  i 
The  principle  adhered  to  by  the  central  station  is  that 
"the   customer   is   always   right,"   and,   except  in  rare 
cases  where  it  is  apparent  that  the  central  station  is  ' 
being  imposed  on,  the  company  settles  disputes  accord- 
ing to  the  customer's  wish.     The  new  public  policy  of 
the  company  has  found  expression  in  a  number  of  differ- 
ent  directions.     How  well    it    has   succeeded  may  be 
judged  from  a  public  meeting  held  a  year  ago  upon  the 
occasion  of  turning  on  a  new  ornamental  lighting  sys- 
tem in  the  business  section,  when,  before  several  thou- 
sand persons,  leading  citizens  of  Malone  expressed  the 
thanks  of  the  community  for  what  the  utility  manage- 
ment had  done  for  the  town. 
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STATION  AND  OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Turbine  Draft  Tubes  Furnish  Vacuum 

for  Cleaning 

By  connecting  its  vacuum  cleaner  system  with  the 
draft  tubes  of  the  main  turbines  at  Holtwood  station, 
the  Consolidated  Gas,  Electric  Light  &  Power  Com- 
pany, Baltimore,  Md.,  has  made  it  possible  to  operate 
a  cleaning  system  without  using  vacuum  pumps.  Out- 
lets are  provided  at  various  places  in  the  station  so 
that  a  portable  dust  receiver  and  retainer  can  be  con- 
nected thereto.  This  equipment  with  the  flexible  hose 
and  various  cleaning  attachments  are  practically  the 
same  as  used  with  ordinary  vacuum  cleaner  systems.  A 
dust  receiver  is  employed  with  this  system  instead  of 
allowing  the  dirt  to  be  sucked  directly  into  the  draft 
tubes,  because  the  humid  air  in  the  suction  system 
would  cause  dust  and  suspended  particles  to  adhere  to 
the  tubes  and  probably  clog  them  up. 


Multi-PatJi  Arresters  Reduce  Equipment 
Losses  in  Michigan  Plant 

On  the  lines  of  the  municipal  electric  light  plant  at 
Traverse  City,  Mich.,  unusual  freedom  from  losses  of 
equipment  due  to  lightning  has  been  experienced  as  a 
result  of  a  very  complete  installation  of  multi-path  type 
arresters.  The  district  is  claimed  to  be  subject  to 
severe  lightning  disturbances,  but  in  the  last  four  years 
since  the  present  protection  has  been  in  use,  the  only 
piece  of  apparatus  lost  has  been  one  1.5-kw.  trans- 
former. 

This  protection  is  distributed  over  a  6-mile,  6600-volt 
line  from  the  water-power  generating  station  to  the 
city,  and  the  25  miles  of  2300-volt  line  in  the  city,  and 
comprises  some  150  arresters.  At  the  power-house  end 
of  the  6600-volt  line,  a  double  set  of  six-path  arresters 


LIGHTNING  ARRESTER  INSTALLATION  IN  TRAVERSE  CITY   (MICH.) 
POWER    HOUSE 

is  installed  on  the  same  line,  as  shown  in  the  accom- 
panying illustration.  The  choke  coils  are  mounted  im- 
mediately above  the  set  at  the  left  in  the  halftone.  The 
set  at  the  right  shows  a  later  method  of  mounting. 

At  the  substation  in  the  city,  one  12-path  set  is  in- 
stalled on  the  incoming  line,  and  a  smaller  12-path  ar- 
rester on  each  outgoing  feeder.    At  intermediate  points 


of  the  high-tension  line,  four  small  4-path  arresters  are 
installed  on  each  wire,  with  one  of  these  installed  on 
a  pole  in  each  group  (never  three  on  a  pole)  in  order 
to  secure  three  separate  grounds  at  adjacent  poles.  The 
arresters  used  are  the  Gifford  long  resistance  element, 
short  air  gap,  multi-path  type,  invented  by  William  Gif- 
ford,  who  is  superintendent  of  the  Traverse  City 
municipal  plant. 


Unit  Package  Plan  for  Furnishing  Jointing 

Material  to  Cable  Splicers 

When  a  cable  splicer  of  the  Commonwealth  Edison 
Company  needs  material  for  splicing  cables,  he  has  to 
specify  only  the  size,  number  and  class  of  joints  to  be 
worked  on.  Further  details  do  not  have  to  be  given  be- 
cause the  material  is  made  up  in  unit  packages  at  the 


FIG.  1- 


-CONTENTS  OF   SPLICER'S   UNIT   MATERIAL  PACKAGE  AND 
CONTAINER  AS   IT  IS  DELIVERED 


Storeroom,  each  package  containing  all  the  material 
necessary  to  make  one  complete  joint.  The  3.5  in.  by 
5-in.  by  20-in.  lead  sleeves  make  very  convenient  con- 
tainers for  the  material.  They  are  therefore  adapted 
to  that  purpose  by  closing  the  ends  with  hardwood 
blocks  which  are  clamped  together  by  0.25  in.  U-bolts 
which  pass  through  the  two  blocks  and  inside  the  sleeve. 
Wing  nuts  are  screwed  on  the  ends  of  the  U-bolts.  In- 
side the  sleeve  are  placed  the  tape,  copper  sleeves,  string 
solder,  wiping  solder  and  waste.  The  Vs  lb.  of  waste 
included  helps  to  keep  the  material  from  rattling 
around.  The  pasters  and  soldering  flux  are  not  put  in 
the  package  since  it  is  impracticable  to  carry  a  unit 
amount  of  them.  These  materials  are  carried  in  quan- 
tities in  the  splicers'  kits.  The  compound  is  also  car- 
ried in  a  separate  receptacle.  When  it  is  necessary  to 
leave  the  unit  packages  in  a  damp  place,  the  ends  are 
dipped  in  melted  paraffine  and  thus  sealed  to  make  the 
package  watertight. 

The  tape  for  the  unit  packages  is  supplied  in  18-yd. 
lengths  so  that  the  rolls  will  be  small  enough  to  fit  in- 
side the  sleeve.  The  wiping  solder  which  formerly 
came  in  6-lb.  bars  is  now  made  up  in  2,  3,  4  and  5-lb. 
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ingots,  so  that  just  the  right  amount  lor  various  size 
joints  can  be  inclosed.  All  the  material  included  is  fig- 
ured close,  so  that  there  will  be  practically  no  waste, 
and  yet  there  will  be  a  sutticient  amount.  To  determine 
the  amount  of  each  required  the  company  made  an  ex- 
tended study  of  the  amounts  used  by  the  various 
splicers  in  order  to  strike  a  suitable  average. 

For  No.  6  and  No.  1/0  single-conductor  joints,  the 
material  is  made  up  in  packages  for  four  joints,  since 
four  separate  packages  would  be  awkward  to  handle 
and  since  there  are  nearly  always  four  joints  to  be 
made  in  each  place.  In  the  rare  cases  where  less  than 
four  joints  have  to  be  made  at  the  same  place,  a  pack- 
age is  broken  and  the  balance  returned  to  stock. 

The  unit-package  plan  has  several  advantages,  the 
foremost  of  which  is  that  the  packages  may  be  made 
up  in  slack  times  in  the  storeroom  thus  permitting  the 
material  to  be  handed  out  more  quickly  in  rush  periods 
than  would  be  possible  if  the  supplies  were  ordered 
out  individually.  Furthermore,  unit  packages  are 
easier  to  handle  during  delivery  and  on  the  job,  and 
the  material  is  more  easily  ordered.  In  addition,  al- 
lotting a  definite  quantity  to  each  joint  has  resulted  in 
a  much  greater  uniformity  of  workmanship  and  quan- 
tity of  material  used  in  joints. 


Experience  with  Protective  Devices  by  New 
Jersey  Company 

Experiences  of  the  Public  Service  Electric  Company 
of  New  Jersey  with  various  types  of  protective  devices 
such  as  arcing  ground  suppressors,  reactors,  relays  and 
machine-temperature  indicators  were  related  by  N.  L. 
Pollard  and  J.  T.  Lawson  in  a  report  presented  recently 
before  the  American  Institute  of  Electrical  Engineers. 
The  arcing  ground  suppressor  has  now  been  in  ser- 
vice about  five  years  and  the  records  show  that  it  has 
operated  in  every  case  where  a  fault  to  ground  occurred, 
by  extinguishing  the  arc  and  preventing  an  interruption 
to  service.  The  faulty  cable  localizer  used  in  conjunc- 
tion with  this  equipment  has  greatly  facilitated  locating 
defective  circuits.  From  experience  in  cable  testing, 
the  authors  believe  that  a  13,200-volt  cable  should  not 
be  tested  at  voltages  higher  than  26,000,  since  too  high 
a  testing  voltage  often  weakens  the  insulation  and  finally 
causes  a  complete  breakdown  even  under  normal  operat- 
ing voltage.  Insulators  which  are  now  used  have  a 
radio  of  puncture  to  flash-over  of  about  2  to  1.  In  its 
newest  station  a  selective  bus  scheme  has  been  adopted 
which  is  a  modification  of  the  old  arc-board  scheme  and 
is  very  flexible.  To  secure  all  the  advantages  of  paral- 
lel operation  of  generators  without  suffering  the  disad- 
vantages of  short-circuits,  the  units  are  connected  to  a 
synchronizing  bus  by  reactors  but  feed  into  independent 
busbars.  Reactors  are  also  used  in  all  the  60-cycle  feed- 
ers, 5  per  cent  being  used  in  the  radial  circuits  and  2Y> 
per  cent  at  both  ends  of  each  feeder.  These  have 
afforded  the  best  selective  action  of  the  relays  in  case 
of  trouble.  To  overcome  rises  of  potential  at  the  ter- 
minals of  the  concentrated  inductance  in  the  reactors, 
aluminum-cell  arresters  were  installed  on  the  buses, 
which,  with  the  arresters  already  installed  on  the  feed- 
ers, place  protection  on  each  side  of  the  reaction. 

From  the  company's  experience  with  relays  the  con- 
clusion has  been  reached  that  the  most  satisfactory  re- 
sults are  obtained  with  radial  distribution  systems. 
Balanced  selective  relays  have  been  found  most  satisfac- 
tory on  the  tie  lines,  no  case  having  occurred  where  they 
have  not  operated  properly.  The  nearest  substitute  for 
the  pilot-wire  relay  scheme  and  one  that  has  practically 
all  the  advantages  is  the  split-conductor  principle,  ac- 
cording to  the  authors.     The  results  obtained  with  air 


washers  have  led  the  company  to  conclude  that  if  they 
are  not  used  it  may  be  necessary  to  remove  the  rotors  of 
machines  and  windings  of  air  blast  transformers  to 
clean  the  ventilating  ducts  or  they  will  become  so  clogged 
that  burn-out  may  result.  Temperature  indicators  have 
been  found  very  useful  for  indicating  when  a  machine 
needs  cleaning.  Where  air-blast  transformers  receive 
their  air  from  a  common  air  chamber  the  company  haa 
had  them  equipped  with  top  and  bottom  dampers,  so  that 
in  case  of  fire  both  can  be  closed  and  the  fire  smothered. 


VoUrnefer 


Method   of   Connecting   Voltmeter  to   Each 

Phase  of  Three-Phase  Circuit 

In  the  issue  of  the  Electrical  World  for  July  1^ 
page  26,  a  method  of  connecting  a  voltmeter  for  read- 
ing phase  voltages  of  a  three-phase  line  by  the  use  of 
three  single-pole  double-throw  switches  was  described. 

The  accompanying 
diagram  shows  how 
the  same  end  may 
be  accomplished  by 
the  use  of  two  sin- 
gle-pole double- 
throw  switches  in- 
stead of  three.  The 
arrangement  shown 
is  accident  and  fool- 
proof, as  will  be 
noted  from  the  fol- 
lowing connections. 
With  switch  No.  1 
up  and  No.  2  down, 
the  voltage  will  be 
that  between  wires 
2  and  3;  with  switch  No.  1  down  and  No.  2  down,  the 
voltage  is  between  wires  1  and  3;  with  switch  No.  1 
down  and  No.  2  up,  the  voltage  is  between  wires  1  and 
2.  When  both  of  the  switches  are  up,  the  voltmeter  does 
not  register. 
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CONNECTIONS  FOR  TWO  SINGLE- 
POLE  DOUBLE-THROW  SWITCHES 
ENABLING  VOLTMETER  TO  READ 
PHASE  VOLTAGES 


Simple  Arrangements  that  Improve  Manhole 
Ventilation 

The  Commonwealth  Edison  Company  of  Chicago  has 
found  the  arrangements  shown  in  the  accompanying 
illustrations  convenient  in  certain  cases  to  ventilate 
those  manholes  which  are  not  particularly  "gassy,"  but 
need  more  air  than  is  provided  by  the  natural  circula- 
tion through  the  opening.     The  arrangements  consist 


FIGS.   1   AND  2 — TWO  TYPES  OF  WIND  DEFLECTORS  FOR 
VENTILATING    MANHOLES 
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-CONSTRUCTION    OF    WIND    DEFLECTOR   FOR    SCREEN -TYPE 
MANHOLE   GUARD 


of  two  types  of  canvas  wind  deflectors  used  in  conjunc- 
tion with  the  two  types  of  manhole  guards  employed 
by  the  company  and  described  in  the  Electrical  World, 
page  325,  Aug.  12,  1916,  issue.  With  the  upright  guard 
used  in  areas  of  more  congested  traffic,  the  deflector  con- 
sists of  a  canvas  sheet  50  in.  by  26  in.  wide  with  a  1-in. 
diameter  wood  pole  sewed  into  each  end.  One  pole  rests 
across  the  top  of  the  guard  and  the  other  hangs  down 
in  the  center  of  the  manhole  neck  about  24  in.  below  the 
surface.  This  is  set  to  be  across  the  direction  of  the 
wind,  and  as  the  breeze  strikes  the  canvas  it  is  deflected 
down  the  manhole,  causing  a  circulation  of  air  down 
ane  side  and  up  the  other. 

With  the  screen  type  guard,  the  canvas  is  supported 
by  two  1-in.  diameter  poles  which  hold  the  canvas  up- 
right across  the  center  of  the  screen  guard  by  means  of 
two  pieces  of  ^/i-in.  steel  wire,  shaped  so  that  the  end 
hooks  under  the  wires  of  the  guard  mesh.  A  No.  6 
H -3i"- 
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Arrows  show  dirzcflon 
of  Wind 
FIG.    4 — CONSTRUCTION    OF    WIND    DEFLECTOR    FOR    USE    WITH 
UPRIGHT    MANHOLE    GUARD 

steel  wire  across  the  top  between  poles  keeps  the  35-in. 
by  26-in.  canvas  spread.  This  is  likewise  set  across 
the  wind  so  as  to  produce  ventilation  as  already  de- 
scribed. 


Driving  Exciters  by  Both  Turbines  and 

PAotors 

If  exciters  are  mechanically  connected  with  their  cor- 
responding generators  or  are  driven  by  motors  with  the 
main  busbars,  a  short-circuit  on  a  feeder  may  so  reduce 
the  speed  of  the  exciters  that  the  generator  voltage  will 
drop  considerably  below  what  it  would  if  this  exciter 


was  driven  by  some  independent  source.  This  is  espe- 
cially objectionable  when  large  factories  employing  large 
numbers  of  motor-driven  machines  are  connected  with 
the  generator  since  the  factory  production  will  be  re- 
duced and  a  large  number  of  employees  affected. 

At  one  plant  in  Bridgeport,  Conn.,  the  possibility  of 
such  conditions  occurring  has  been  minimized  by  con- 
necting each  exciter  with  both  a  turbine  and  a  motor. 
The  motor  which  is  connected  with  the  main  busbars 
drives  the  exciter  ordinarily.  If  the  busbar  voltage 
drops  sufficiently,  however,  to  cause  a  rotor  slip  exceeding 
6  per  cent,  a  governor  automatically  opens  a  needle  valve 
in  the  turbine  supply  line  causing  it  to  take  the  load. 
If  the  bus  is  entirely  de-energized  the  direct-current 
side  of  one  exciter  can  be  connected  with  an  auxiliary 
bus  to  which  all  station  emergency  lamps  are  connected. 
This  obviates  the  necessity  of  having  to  re-establish 
station  service  in  the  dark. 


Convenient  Cabinet  for  Filing 

Power-Plant  Charts 

The  sketches  herewith  illustrate  a  convenient  cabi- 
net for  filing  the  usual  number  and  variety  of  power- 
plant  charts,  which  include  charts  for  recording  the 
temperature  of  the  outside  atmosphere,  boiler-feed  wa- 

Holder 
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-METHOD  OF   HOLDING   CHARTS  ON   PEGS 


ter  and  heating  returns,  pressures  of  the  boiler  header, 
heating  supply  and  returns  and  city  water,  steam  flow 
meter,  and  the  charts  from  watchmen's  clocks.  Large, 
white,  distinctive  lettering  underneath  each  file  of 
charts  indicates  clearly  and  readily  the  nature  of  their 
service.  Heating  and  electric  reports  are  filed,  as 
shown,  with  the  long  rectangular  demand  charts  laid 
lengthwise  on  shelves  and  held  in  place  by  suitable  sta- 
tionary clamps  attached  to  each  end.  The  demand 
charts  are  eventually  rolled  up  and  stored  in  the  pigeon- 
holes. 

The  fasteners  for  charts  consisting  essentially  of 
wooden  spindles  with  spring  holders  are  constructed  as 
shown  in  detail.  These  may  be  readily  purchased,  how- 
ever, in  a  metal  form  of  better  appearance  and  with  a 
black  enamel  finish.  The  cabinet  is  made  of  wood  0.5 
in.  thick,  the  over-all  dimensions  being  34  in.  by  56  in. 
by  6  in.  in  depth.  The  cover  is  hinged  and  provided 
with  a  lock.  Wooden  fillets  are  used  at  the  inside  cor- 
ners to  reinforce  the  box. 
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FIG.  2 — ARRANGEMENT  OF  CHARTS  IN  FILING  CABINET 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


TESTS  ON  OIL  SWITCHES 

Abstract  of  the  Third  Report  of  Swiss  Commission 
on  High-Tension  Apparatus 

THE  third  report  of  the  Commission  on  High-Ten- 
sion Apparatus  and  Fire  Protection,  appointed  by 
the  Swiss  Electrical  Society  and  the  Association 
of  Swiss  Electricity  Works,  appeared  in  Bulletin  4, 
1916,  of  the  Schweiz.  Elektrotechn.  Verein  and  an  Eng- 
lish translation  in  abstract  was  published  in  London 
Electrician  of  Aug.  4,  1916.  The  previous  reports  of 
the  commission  were  principally  concerned  with  the  de- 
termination of  the  energy  developed  in  the  switch  when 
it  is  operated  under  given  load  conditions.  The  present 
report  discusses  the  conditions  to  be  fulfilled  for  the 
switch  energy  to  be  a  minimum.  The  switch  energy  de- 
pends mainly  on  the  magnitude  and  power  factor  of  the 
load  and  for  a  given  load  the  switch  energy  increases 
with  increasing  angle  of  lag  of  the  load  current,  reach- 
ing very  high  values  at  a  phase  angle  of  90  deg.  The 
report  discusses  in  detail  the  various  factors  which  af- 
fect the  switch  energy  and  emphasizes  the  important 
influence  of  the  power  factor  of  the  load.     It  is  logical, 


FIG.    1- 


-SWITCHING    ARRANGEMENT    FOR    RELIEVING    MAIN 
CONTACTS   OF    SEVERE    DUTY 


then,  to  discuss  two  methods  which  suggest  themselves 
for  reducing  the  switch  energy,  one  being  reduction  of 
reactance  in  circuit,  the  other  introduction  of  a  re- 
sistance into  the  circuit  during  the  operation  of  switch- 
ing. 

The  conditions  under  which  oil  switches  are  expected 
to  operate  may  be  classified  under  three  groups.  First, 
the  switch  has  to  break  a  definite  useful  load  in  kilo- 
watts. The  switch  energy  depends  greatly  on  the  power 
factor  of  the  load,  and  the  magnitude  of  the  "switched 
load"  is  no  measure  of  the  loading  of  the  switch. 

Second,  more  frequently  the  switch  is  set  to  operate 
at  a  definite  current.  Again  the  magnitude  of  the  "in- 
terrupted load"  is  no  definite  criterion  of  the  loading  of 
the  switch. 

Third,  the  switch  has  to  open  on  a  short-circuit.  In 
this  case  the  provision  of  a  series  reactance  is  a  safe- 
guard only  in  limiting  the  transient  maximum  value  of 
the  current,  but  does  not  relieve  the  switch,  as  it  will 
generally  not  operate  until  several  half  periods  have 
elapsed  after  the  passage  of  the  maximum  current  rush. 
It  is  not  necessary  or  desirable  that  the  switch  should 
open  during  the  large  initial  current  rush,  and  we  may, 
therefore,  assume  that  the  conditions  will  be  such  that 
the  switch  has  to  deal  only  with  the  normal  permanent 
short-circuit  current.  A  series  reactance  has  the  bene- 
ficial effect  of  reducing  the  value  of  this  short-circuit 
current,  and  the  harmful  effect  of  increasing  the  dura- 
tion of  the  arc. 


The  power  factor  and  magnitude  of  the  load  to  be 
controlled  may  be  improved  by  the  use  of  two-step 
switches  that  insert  resistance  on  the  first  step  before 
breaking  circuit  on  the  second  step,  but  the  limitations 
of  this  method  will  be  seen  in  the  discussion  of  the  pro- 
portions in  which  the  total  switch  energy  is  divided  be- 
tween the  two  steps  of  the  switching  operation.  The 
main  results  of  the  investigation  are  as  follows : 

The  oil  switch  suffers  the  maximum  loading  if  it  has 
to  interrupt  in  one  step  the  greatest  short-circuit  load 
that  can  take  place  at  the  point  where  it  is  installed. 
The  provision  of  a  preliminary  step  on  which  a  reac- 
tance is  inserted  into  the  circuit  does  not  insure  a 
diminution  of  the  switch  energy.  It  is  only  possible  to 
be  certain  that  the  switch  energy  will  be  diminished  by 
this  device  if  very  large  reactances  are  used,  and  in 
this  event  the  protection  given  is  afforded  only"  to  the 
second  step  of  the  switch,  the  first  step  having  to  break 
almost  the  full  short-circuit  load.  If,  however,  reac- 
tance is  included  permanently  in  the  circuit,  a  resistance 
inserted  on  the  first  step  will  certainly  afford  a  protec- 
tion and  the  switch  energy  will  be  a  minimum  if  the  re- 
sistance is  chosen  so  as  to  be  equal  to  the  reactance  of 
the  path  traversed  by  the  short-circuit.  The  "inter- 
rupted load"  will  then  be  divided  nearly  equally  between 
the  two  steps  of  the  switch  and  the  power  factor  will 
be  raised,  on  both  steps,  to  a  value  that  precludes  the 
formation  of  dangerous  arcs.  If  the  oil  switch  breaks 
a  circuit  in  which  the  reactance  is  appreciably  smaller 
than  the  resistance  inserted  by  the  switch,  the  major 
portion  of  the  load  will  be  thrown  on  to  the  first  step 
and  vice  versa. 

It  is  common  practice  to  provide  a  resistance  r,  of 
as  much  as  several  hundred  ohms  to  diminish  the  cur- 
rent rush  on  switching  in  a  large  transformer  or  for  a 
similar  purpose.  If  such  values  of  the  resistance  are 
employed,  the  effect  of  a  short-circuit  on  the  low-ten- 
sion side  of  the  transformer  will  be  to  throw  the  whole 
load  on  to  the  first  step  of  the  switch.  In  such  cases 
the  arrangement  shown  in  Fig.  1  may  be  adopted.  The 
main  contacts,  M,  are  used  oply  for  current-carrying 
purposes,  and  are  opened  before  the  contacts  /  and  // 
open  in  succession.  The  heavy  load  on  the  contacts  / 
is  divided  between  four  breaks  in  series. 

The  most  perfect  method  of  switching  off  large  loads 
would  appear  to  be  by  successive  insertion  of  resistance 
steps  by  a  number  of  switches  in  series  with  one  an- 
other. 

Generators,  Motors  and  Transformers 

Air-Gap  Polyphase  Induction  Motor. — F.  T.  Chap- 
man.— The  first  part  of  a  long  mathematical  paper  the^ 
object  of  which  is  to  investigate  the  effects  of  the  reac-^ 
tion  of  the  rotor  currents,  and  of  the  saturation  of  the 
magnetic  circuit,  on  the  distribution  of  the  field  in  the 
air  gap  of  an  induction  motor.  From  the  data  ob- 
tained, formulas  are  developed  for  the  calculation  of  the 
air-gap  dispersion  and  of  the  no-load  current.  In  the 
present  instalment  the  author  begins  to  discuss  the  field 
produced  by  stator  or  rotor  windings  acting  alone,  the 
permeability  being  constant,  and  gives  an  analysis  of 
the  magnetic  field  due  to  polyphase  currents  in  station- 
ary windings.  The  article  is  to  be  continued. — London 
Electrician,  Aug.  18,  1916. 
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Generation,  Transmission   and   Distribution 

Diesel  Engines  for  Steam  Plant  Extensions. — An  ab- 
ract  of  a  paper  read  before  the  Diesel  Engine  Users' 
ssociation  recently  and  containing  a  discussion  of 
me  of  the  problems  met  with  in  extending  a  com- 
.ratively  inefficient  generating  station  equipped  with 
earn  engines.  From  the  figures  given  for  three  sta- 
>ns  dealt  with  it  was  shown  that  the  lower  operating 
st  of  a  Diesel  plant  quickly  offsets  the  higher  annual 
arges  for  capital  even  though  in  one  case  the  steam 
ant  has  an  advantage  of  $1.60  per  kilowatt,  consid- 
ing  capital  charges.  A  table  giving  comparative  gen- 
ating  costs  in  the  three  stations  before  and  after  the 
stallation  of  Diesel  engines  shows  a  reduction  in  the 
st  per  unit  generated  of  $0.72,  $0.10,  and  $0.56  re- 
ectively,  these  figures  being  obtained  in  the  face  of 
sing  fuel  prices.  Similarly,  the  over-all  thermal  effi- 
jncies  had  shown  an  improvement  in  one  case  from 
per  cent  to  22  per  cent. — London  Elec.  Eng'ing,  July 
,  1916. 

Oil  Circuit  Breakers. — J.  B.  McNeill. — The  author 
scusses  briefly  the  theory  of  oil  switch,  its  applica- 
)n  and  operation.  Insulation  and  insulating  mate- 
ils  are  discussed.  Special  reference  is  also  made  to 
rrent-carrying  capacity  and  the  basis  on  which  oil 
rcuit  breakers  are  being  rated.  The  explanation  of 
e  actual  arc  kilovolt-ampere  basis  for  rating  oil  cir- 
it  breakers  advocated  by  the  Westinghouse  Electrical 
Manufacturing  Company  are  described  in  detail  and 
rmula  and  method  of  calculating  circuit  breakers 
ting  given. — Electric  Journal,  August,  1916. 
Tie  Connection  Between  London  Power  Houses. — The 
}  connection  between  Fulham  and  Battersea  power 
>uses,  in  London,  has  been  completed  and  is  now  in 
leration.  This  is  a  step  in  the  proposed  project  of 
nnecting  electrical  systems  throughout  Great  Britain, 
lerever  it  is  possible — London  Electrical  Eng'ing,  July 
,  1916. 

Electrostatic  Neutral  in  the  Two-Phase,  Three-Wire 
istem. — D.  H.  Moore. — This  article  contains  a  great 
al  of  important  data  that  should  be  more  generally 
lown  among  engineers  concerning  the  electrostatic 
utral  in  two-phase,  three-wire  systems.  The  general 
nditions  prevailing  in  such  a  system  are  discussed 
id  the  results  of  some  most  useful  tests  arc  given.  The 
iportance  of  the  results  obtained  lie  in  the  fact  that  a 
lowledge  of  them  may  lead  to  avoiding  fatal  accidents, 
msideration  was  given  to  current  flowing  to  ground; 
mger  of  making  bodily  contact  with  a  circuit  of  large 
pacitance;  resistance  measurements  of  the  human 
idy;  and  interpretation  of  oscillograph  tests  are  other 
bjects  discussed. — Gen.  Elec.  Rev.,  August,  1916. 

Traction 

Electric  Locomotives  for  Interurban  Service. — S.  T. 
ODD. — In  a  long  article  the  author  discusses  three 
pical  classes  of  service  and  shows  that  any  locomo- 
ve  service  may  be  looked  on  as  a  combination  of  these 
ree  types  in  varying  proportions.  He  analyzes  the 
nditions  which  limit  the  capacity  of  a  locomotive  in 
ch  of  these  three  services  and  develops  the  corre- 
londing  formulae  which  express  the  limiting  weight 
'  the  train  in  each  case.  These  formulae  define  the 
nnage  capacity  of  a  locomotive  as  accurately  as  is 
)ssible.  The  latter  part  of  the  article  describes  a 
imber  of  small  locomotives  recently  built  and  defines 
eir  tonnage  capacity  in  terms  of  the  formulae  de- 
iloped  in  the  first  part.  Descriptions  of  locomotives 
led  by  the  following  companies  are  given :  Transit 
evelopment  Company,  Brooklyn,  N.  Y. ;  Willamette 
alley  Southern  Railway,  Oregon  City,  Ore.;  Chicago, 
ilwaukee  &  St.  Paul  Railway,  Great  Falls,  Mont. ;  Fort 


Dodge  Uowa),  Des  Moines  &  Southern  Railway;  Lon- 
don &  Port  Stanley  Railroad,  Canada;  Piedmont  & 
Northern  Railway  Company,  Charlotte,  N.  C;  Univer- 
sity of  Michigan,  Ann  Arbor,  Mich.;  Harlan  &  Hol- 
lingsworth  Corporation,  Wilmington,  Del.;  South  Man- 
churian  Railway,  and  Havana  (Cuba)  Central  Railway 
—Gen.  Elec.  Rev.,  August,  1916. 

Regenerative  Braking  with  Induction  Motors. — H.  G. 
JuNGK. — The  author  explains  the  method  of  regenera- 
tive braking  of  electrically  driven  trains.  He  explains 
that  if  a  train  is  pulled  by  induction  motors  there  will 
be  a  speed  at  which  the  force  of  the  rotor  flux,  opposing 
the  magnetizing  flux,  is  just  great  enough  to  balance 
the  losses  in  the  motors  and  the  force  required  to  pull 
the  train.  Again,  if  some  of  the  cars  are  uncoupled, 
the  motor  will  have  less  work  to  do  and  will  speed  up 
a  little.  Railway  induction  motors  are  so  designed  that 
when  running  with  the  rotors  short-circuited  a  small 
change  in  speed  makes  a  big  change  in  the  opposing  ro- 
tor flux.     When  the  train  starts  down  hill  the  force  of 
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FIG.    2 — RAILWAY    INDUCTION    MOTOR    CHARACTERISTICS 

A — Rotor  short-circuited  ;  B — rheostat  resistance  equals  3  X 
rotor  resistance  ;  C — rheostat  resistance  equals  9  X  rotor  resist- 
ance ;  D — rheostat  resistance  equals  19  X  rotor  resistance;  E — 
rheostat  resistance  equals  29  X  rotor  resistance. 

gravity  will  move  the  train  ahead  by  its  own  weight, 
and  will  reduce  the  force  required  from  the  motors,  the 
speed  increasing  until  the  motor  runs  free  at  synchro- 
nous speed.  Beyond  that  point  the  train  tends  to  drive 
the  rotor  faster  than  the  rotating  field.  When  this  oc- 
curs the  rotor  conductors  are  again  cutting  the  rotating 
magnetic  field,  since  they  are  revolving  faster  than  syn- 
chronous speed.  The  rotor  flux  set  up  opposes  this 
tendency  and  tends  to  bring  the  rotor  speed  back  to  that 
of  the  magnetic  field  and,  in  so  doing,  resists  the  force 
of  gravity  acting  to  run  the  train  downhill.  The  faster 
the  train  moves,  the  more  resisting  force  the  motor  ex- 
erts until  its  opposing  force  equals  that  of  the  train, 
then  the  speed  becomes  constant.  In  Fig.  2,  the  rela- 
tions of  speed  to  torque  are  shown  by  curves,  the  full 
lines  showing  the  working  range  of  each  curve.  Curve 
A  is  that  of  the  speed  for  a  railway  induction  motor  in 
which  the  rotor  is  short-circuited.  Here  a  small  change 
in  speed  brings  about  a  large  change  in  the  torque  of 
the  motor,  and  likewise  the  same  condition  obtains  in 
regenerating.  It  will  be  noted  that  in  regenerating  the 
maximum  or  pull-out  torque  is  about  120  per  cent  of 
the  maximum  or  pull-out  torque  in  motoring,  due  to 
losses  in  this  motor.  Curves  B,  C,  D  and  E  show  the 
effect  of  bringing  the  resistance  of  the  rheostats  into 
the  rotor  circuits.     The  rotor  must  run  at  a  relatively 
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low  speed  to  ^ot  nui.\iinuiii  torque  on  curve  />,  while  on 
curve  C  the  maximum  toniue  occurs  when  the  motor  is 
standing  still.  However,  if  this  value  of  resistance 
were  used  the  wheels  would  slip,  because  the  torcjue  is 
greater  than  the  adhesion  of  the  wheels  to  the  track 
will  take  care  of.  Curve  E  is  the  best  one  for  starting, 
for  with  this  value  of  resistance  in  the  rheostats  the 
greatest  possible  torque  is  obtained  just  at  start  and 
is  gradually  reduced  as  the  motor  speeds  up.  By  cut- 
ting out  some  of  the  resistance  the  torque  curve  changes 
to  D,  C,  B  and  A  respectively,  and  the  motor  gives 
greater  torque  at  the  higher  speeds  until  the  rotor  is 
short-circuited.  Then  as  the  force  of  gravity  on  the 
train  going  down  grade  tends  to  run  the  motor  faster 
than  synchronism,  the  torque  increases  in  the  opposite 
direction,  and  tends  to  hold  the  speed  down.  In  regen- 
erating, as  resistance  is  cut  out,  the  resisting  torque 
of  the  motor  is  reduced  for  the  speed  just  above  syn- 
chronism, and  the  train  runs  faster  until  the  resisting 
motor  torque  and  the  effects  of  gravity  balance,  so  that 
any  train  velocity  above  synchronism  may  be  obtained 
by  manipulating  the  resistance  in  the  rotor  circuits. 
Some  of  the  unique  features  of  regeneration  with  poly- 
phase induction  motors  which  cannot  be  obtained  by 
steam  locomotives  are:  1.  A  constant  train  velocity  up 
or  down  grade  without  change  of  motor  connections. 
2. — Air  brakes  are  required  only  to  stop  or  hold  the 
train.  3. — Power  which  is  developed  by  a  train  on  a 
down  grade  helps  to  haul  other  trains. — EUc  Journal, 
August,  1916. 

Wires,  Wiring  and  Conduits 

High-Pressure  Submarine  Cable. — Brief  details  on 
the  operation  of  a  submarine  cable  which  has  been  in 
service  since  December,  1915,  and  carrying  electrical 
energy  from  Sweden  to  Denmark  across  the  Oresund 
are  given.  The  cable  represents  the  fulfillment  of  an 
agreement  by  which  the  South  Swedish  Power  Com- 
pany (Malmo)  undertook  to  furnish  energy  to  the  North 
Seeland  Electricity  &,  Tramway  Company  (Hellrup, 
Copenhagen)  from  its  power  house  at  Lagan,  about  50 
miles  northeast  of  Helsingborg.  The  submarine  cable 
is  about  3.4  miles  in  length  and  was  made  in  nine  pieces, 
each  about  650  yd.  long  and  20  tons  in  gross  weight 
(including  the  cable  drum).  Impregnated  paper  insu- 
lation is  used  between  the  three  cores  (each  70  sq.  mm. 
in  section),  and  profile-wire  armoring  is  applied  over 
the  lead  sheath.  The  cable  operates  normally  at  35,000 
volts,  and  was  tested  after  manufacture  to  87,500  volts. 
—London  Elec.  Rev.,  July  21,  1916. 

Units,  Measurements  and  Instruments 

Measurements  of  Very  High  Insulation  Resistance  in 
Cables. — J.  Fischer-Hinnen. — A  very  simple  method 
of  measuring  insulation  resistance  of  cables  especially 
in  cases  where  the  galvanometer  is  not  sufficiently  sensi- 
tive is  described.  The  idea  is  derived  from  Siemens' 
well-known  method.  In  case  an  electrometer  is  con- 
nected to  the  coatings  of  a  cable  of  capacity  C — that  is, 
charged  to  a  voltage  Eo,  the  charge  will  fall  away  ac- 

-t 
cording  to  the  law  Q  ^  Qoe'C  where  Qo  is  the  original 
charge;  e  =  2.718,  the  logarithmic  base;  t  is  the  time 
in  seconds  from  the  stopping  of  the  charge ;  r  =  the  in- 
sulation resistance.  Therefore  r  =  t^-i-  [Clog  (Eo/EJ]. 
The  objection  to  this  procedure  is  that  a  preliminary 
test  is  necessary  to  determine  the  capacity  C,  which  at 
the  moment  is  unknown.  In  order  to  meet  this  point 
it  is  suggested  to  proceed  as  follows:  Let  the  above 
experiment  be  repeated  with  the  addition  of  a  shunt  of 
known  resistance  (r„)  to  the  electrometer.  Then  the 
voltage  will  naturally  fall  off  more  quickly  at  a  rate 
corresponding  to  the  increased  conductivity.    Then  it  is 


only  necessary  to  measure  the  time  t.,  till  the  voltag 
has  fallen  by  the  requisite  amount,  and  the  insulatio. 
resistance  is  then  given  by  the  equation  r  ~  r 
I.  (^/^a) — IJ-  Abstracted  from  Elektrotechnische  Zeit 
schrift.  Heft  8,  1916;  in  London  Electrician,  July  14 
1916. 

Loiv-Resistance  Standards. — C.  V.  Drysdale. — An  il 
lustrated  article  in  which,  after  stating  the  essentia 
features  of  a  well-designed  low-resistance  standard 
the  author  describes  several  such  resistances  havinj 
negligibly  small  time  constants.  The  results  of  search 
ing  tests  are  given,  and  it  appears  that  the  tarnac  al 
loy  used  in  the  construction  of  the  resistance  is  identi 
cal  with  manganin.  In  conclusion  it  is  claimed  that  a. 
regards  resistance  alloy,  British  manufacturers  an 
now  able  to  rival  German  products,  and  it  is  hoped  tha 
in  design  and  construction  the  new  standards  wil 
prove  to  be  a  material  advance  upon  the  Reichsanstal 
forms. — London  Electrician,  Aug.  11,  1916. 

Telegraphy,  Telephony  and  Signals 
Electric  Signaling  with  Bare  Wires. — R.  V.  Wheelei 
and  W.  M.  THORNTON. — In  an  abstract  of  a  recent  re 
port  on  electric  signaling  with  bare  wires  in  English 
coal  mines  as  regards  the  danger  of  ignition  of  inflam* 
mable  gaseous  mixtures  by  the  break-flash  of  the  sig- 
nal wires,  it  is  concluded  by  the  authors  as  follows; 
(1)  The  bare-wire  system  of  electrical  signaling  as 
commonly  employed  can  be  rendered  quite  secure  from 
any  danger  of  the  ignition  of  inflammable  gases  by 
the  break-flash  at  the  signal  wires  or  at  the  contacts  of 
the  signaling  instruments.  (2)  In  order  to  procure 
safety  it  is  necessary,  in  the  first  place,  to  limit  the 
battery  power  that  is  to  be  employed  on  any  one  circuit;' 
and,  in  the  second  place,  to  insure  that  the  signaling  in- 
strument, whether  bell  or  relay,  shall  comply  with  cer-' 
tain  requirements.  (3)  The  present  statutory  voltage, 
25,  sets  a  reasonable  limit  to  the  battery  power  pro- 
vided that  wet  Leclanche  cells  be  used.  Systems  in 
which  the  battery  used  consists  of  dry  primary  cells 
or  of  secondary  cells,  or  in  which  continuous  or  alter- 
nating-current generators  are  employed,  could  be  ren- 
dered safe  if,  in  addition  to  the  use  of  anti-sparking 
devices  embodied  in  the  signaling  instruments,  suffi- 
cient non-inductive  resistance  were  permanently  in- 
cluded in  the  bell  circuit.  (4)  The  signaling  instru- 
ments, bells  or  relays,  should  have  flame-tight  covers, 
and  must  be  so  constructed  that  when  included  in  a 
circuit  with  a  battery  at  25  volts  the  break-flash  pro- 
duced when  bare  signal  wires  are  separated  after  giv- 
ing a  signal  is  incapable  of  igniting  an  8  per  cent 
methane-air  mixture.  There  is  no  difficulty  in  con- 
structing either  bells  or  relays  to  conform  with  these 
requirements. — Iron  &  Coal  Trades  Review,  July  28, : 
1916. 

Miscellaneous 

Ministry  of  Science. — F.  G.  DoNNAN. — The  author 
expresses  himself  strongly  in  favor  of  the  idea  of  a 
separate  department  of  State  to  be  called  the  "Min- 
istry of  Science."  Some  of  the  functions  of  this  de- 
partment are  to  establish  national  laboratories  and  "bu- 
reaus" for  the  purpose  of  undertaking  extensive  inves- 
tigations; to  guide  the  domestic  and  foreign  policy  of 
the  cabinet  by  having  ready  at  a  moment's  notice  com- 
plete and  detailed  information  concerning  every  ques- 
tion relating  to  science;  to  foster,  endow  and  promote 
the  teaching  and  investigation  of  science  at  the  "Hoch- 
schulen"  of  the  country  by  giving  much  larger  grants 
of  money  to  the  scientific  laboratories.  The  establish- 
ment of  a  great  national  bank  is  also  suggested,  whose 
special  concern  would  be  the  fostering  of  new  and  old 
industries  based  on  scientific  method  and  scientific  re- 
search.— London  Electrician,  July  7,  1916. 
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M.    C.   OSBORN 

M.  C.  Osborn,  who  was  recently 
elected  president  of  the  Northwest 
Electric  Light  &  Power  Association  is 
1  native  of  Michigan.  He  entered  the 
3ublic  utility  field  in  1884  in  Virginia 
Ility,  Nev.,  where  he  operated  the  Vir- 
ginia City  Gas  Company  for  twelve 
>?ears.  Leaving  Nevada  he  went  to 
Ilalifornia  and  was  engaged  by  the  then 
Sfuba  Power  Company  at  Marysville. 
fVhen  that  system  was  taken  over  by 
;he  present  Pacific  Gas  &  Electric  Com- 
)any,  Mr.  Osborn  continued  with  the 
atter  company  as  advance  man  in  ex- 
plaining the  system  and  policy  of  the 
lompany  to  the  numerous  communities 
vhich  were  served  by  it.  During  that 
)eriod  he  was  elected  president  of  the 
'acific  Coast  Gas  Association.  Later 
16  entered  the  service  of  the  Denver 
jas  &  Electric  Light  Company,  leav- 
ng  to  become  business  manager  and 
nanager  of  the  gas  works  of  the  Butte 
'Mont.)  Electric  &  Power  Company, 
rhere  he  remained  for  two  years.  In 
L905  he  entered  the  service  of  the 
IVashington  Water  Power  Company  at 
Spokane,  Wash.,  of  which  company  he 
s  now  the  commercial  agent.  Mr.  Os- 
3orn  has  been  quite  active  in  all  asso- 
;iation   matters   in   the   Northwest. 

Guy  L.  Bayley,  who  was  chief  of  the 
nechanical  and  electrical  departments 
)f  the  Panama-Pacific  International 
Exposition,  has  opened  an  office  as  con- 
sulting engineer  in  the  First  National 
Bank  Building,  San  Francisco.  Mr. 
Bayley  is  at  present  engaged  in  build- 
ng  a  hydroelectric  plant  for  the  De- 
partment of  the  Interior  in  the  Yosem- 
ite  Valley  on  the  Merced  River. 

A.  Press  has  been  appointed  associate 
professor  of  electrical  engineering  at 
the  University  of  Oklahoma,  Norman. 
Mr.  Press  was  for  a  number  of  years 
with  the  Allis-Chalmers  Company  in 
design  work  at  Norwood,  Ohio,  and  was 
afterward  a  member  of  the  faculty  of 
graduate  studies  of  George  Washington 
University,  Washington,  D.  C.  For  two 
years  prior  to  1916  he  was  engaged  in 
instructional  work  in  England.  Since 
returning  to  this  country  last  November 
he  has  been  doing  special  work  for  the 
patent  department  of  the  Western  Elec- 
tric Company,   New  York. 


Men 
of  the  Industry 

Changv's  in  Porsonnol 

and  Position — 

BiojiriKjliiciil  Notes 


Dr.  A.  S.  McAllister  of  New  York  ha^ 
suffered  a  great  bereavement  in  the 
death  of  his  father,  A.  A.  McAllister, 
who  passed  away  at  the  family  home  in 
Covington,  Va.,  on  Sept.  4. 

R.  H.  Roughen  has  been  appointed 
district  superintendent  of  the  Beaver 
County  Light  Company,  New  Brighton, 
Pa.,  as  successor  to  Sanford  J.  Magee, 
who  has  joined  the  New  York  force 
of  J.  G.  White  &  Co.  Mr.  Roughen 
was  formerly  connected  wiith  the  Du- 
quesne  Light  Company  of  Pittsburgh, 
Pa. 

Prof.  Ellory  B.  Paine  of  the  Univer- 
sity of  Illinois,  who  has  spent  the  sum- 
mer in  the  testing  department  of  the 
Commonwealth  Edison  Company,  has 
returned  to  Champaign  to  start  the 
school   year. 

John  T.  Kester,  who  for  eight  years 
has  been  manager  of  the  Noblesville 
(Ind.)  Heat,  Light  &  Power  Company 
has  resigned.  Mr.  Kester  will  remain 
with  the  company  in  an  advisory  capa- 
city for  a  few  months,  but  will  under- 
take no  active  duties,  his  physician 
having  advised  a  complete  rest.  Prior 
to  his  connection  with  the  Noblesville 
company   Mr.  Kester  was  superintend- 


JOHN    T.    KESTER 


ent  of  the  Southern  Illinois  Light  & 
Power  Company  at  Hillsboro,  111. 
Under  Mr.  Kester's  management  the 
Noblesville  Heat,  Light  &  Power  Com- 
pany has  been  one  of  the  most  pro- 
gressive companies  in  extending  elec- 
tric lighting  and  power  service  to  farm- 
ers. In  addition  to  its  strictly  rural 
business,  the  company  has  also  ob- 
tained franchises  in  the  smaller  cities 
of  Lapel,  Westfield,  Fishers,  Cicero  and 
Arcadia.  Samuel  B.  Mott,  who  has 
been  superintendent  of  the  Noblesville 
company,  will  succeed  Mr.  Kester. 


Sam  W.  Greenland,  who  is  president- 
elect of  the  Indiana  Electric  Light  As- 
sociation, was  born  at  Clarion,  Pa.,  in 
1879.  He  was  educated  at  the  Pennsyl- 
vania Military  College  at  Chester,  Pa., 
and  at  the  Pennsylvania  State  College, 
State  College,  Pa.  Since  his  graduation 
he  had  been  employed  in  the  construc- 
tion department  of  the  American  Tele- 
phone &  Telegraph  Company  in  the 
Pittsburgh  district;  in  gas,  electric  and 
electric  railway  engineering  with  Rob- 
ert W.  Watson,  consulting  engineer. 
Harrisburg,  Pa.,  and  in  central  station 
operating  work.  Mr.  Greenland  was  at 
one  time  general  manager  of  the  Co- 
lumbus (Miss.)  Railway,  Light  &  Power 
Company.  Later  he  took  up  the  posi- 
tion he  now  holds,  that  of  general  man- 
ager of  the  Fort  Wayne  &  Northern 
Indiana  Traction  Company.  That  com- 
pany operates  220  miles  of  electric 
sti-eet  and  interurban  railway  in  the 
vicinity  of  Fort  Wayne,  as  well  as  elec- 
tric light  and  power  properties  at  Fort 
Wayne  and  at  thirteen  other  intercon- 
nected Indiana  towns. 

Edward  J.  Cheney,  who  succeeds  Ed- 
ward McGuire  as  chief  of  the  division 
of  light,  heat  and  power,  Public  Service 
Commission,  New  York,  Second  Dis- 
trict, is  a  graduate  of  the  University 
of  Minnesota.  After  receiving  the  de- 
gree of  electrical  engineer,  he  joined 
the  engineering  staff  of  the  General 
Electric  Company  at  Schenectady,  re- 
signing to  become  assistant  chief  of  the 
division  which  he  now  heads. 

John  L.  Fay  has  resigned  as  superin- 
tendent of  electric  distribution  of  the 
Union  Electric  Light  &  Power  Com- 
pany, St.  Louis,  Mo.,  to  engage  in  com- 
mercial engineering  work.  Mr.  Fay  has 
been  prominent  in  the  activities  of  the 
company,  serving  as  president  of  the 
company  section,  National  Electric 
Light  Association,  as  chairman  of  the 
executive  committee  of  the  Employees' 
Mutual  Benefit  Association  as  a  direc- 
tor of  the  Utility  Employees'  Savings 
and  Loan  Association,  and  as  chairman 
of  the  Central  Safety  Committee. 

Edward  McGuire  of  Buffalo,  chief  of 
the  division  of  light,  heat  and  power 
of  the  Public  Service  Commission,  since 
1913,  has  resigned. 
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NEW  APPARATUS  AND  APPLIANCES 

liccord  of  Lilt  est  Developments  and  Improrcments'  in  Manufacturers'  Prodncl.s 

Used  in  the  Klcclrical  Field 


Motor-Operated    Display 
Tables 

Winfield  H.  Smith,  (5  Lock  Street, 
Buffalo,  N.  Y.,  has  developed  a  line  of 
advertising  display  tables,  one  of  vi^hich 
is   illustrated   herewith,  which   are   de- 


niSPLAY    TABLE    FOR    MOTOR   OPERATION 

signed  for  electric  operation.  The 
tables  are  being  used  not  only  by  the 
electrical  trade  for  its  own^  advertising 
purposes  but  also  to  non-electrical 
dealers.  The  device  shown  is  equipped 
with  machine-cut  gears  and  ball  bear- 
ings and  can  easily  be  run  by  a  1/30-hp. 
motor.  Screw  holes  are  provided  so 
that  a  wooden  top  of  any  size  desired 
may  be  added.  The  space  occupied  is 
6.5  in.  by  6.5  in.  by  5.75  in.  Forty-eight 
turns  of  the  belt  wheel  are  required 
to  turn  the  table  once.  The  diameters 
of  the  pulleys  are  2  in.,  3  in.  and  4  in., 
and  the  pulleys  may  be  equipped  with  a 
%-in.  or  .3/16-in.  round  belt. 


Floor  Surfacing  Machine 

In  the  accompanying  illustration  a 
motor-operated  floor  sander  is  shown 
which  has  been  developed  for  general 
floor  sanding  work.  The  motor  oper- 
ates a  12-in.  sand  roll  which  has  been 
found  large  enough  for  large  floor  areas 
and  small  enough  to  permit  convenient 


SURFACER   WITH    EDGE   SANDING   ROLL    ' 

operation  in  cramped  spaces,  doing  the 
work  faster,  cheaper  and  better  than 
by  hand. 

The  machine  is  of  simple  and  rugged 
design,    being    composed    of    but    few 


parts.  It  is  built  on  an  interchange- 
able plan,  insuring  certainty  that  parts 
ordered  for  repairs  will  fit.  It  is 
claimed  that  with  this  machine  from 
4000  to  7000  sq.  ft.  (once  over)  of 
flooring  per  day  can  be  surfaced.  By 
the  use  of  ball  bearings,  efficient  elec- 
tric motors  and  a  well-balanced  sanding 
roller,  the  machine  consumes  a  small 
amount  of  energy.  The  operating  cost 
does  not  exceed  $1  per  day  for  electric 
power,  including  sand  paper,  the  manu- 
facturer claims.  A  Century  or  Wagner 
1-hp.  motor  for  alternating  current  and 
a  Crocker-Wheeler  motor  for  direct 
current  is  used. 

The  sanding  roll  is  12  in.  long  and 
runs  725  r.p.m.  It  is  constructed  of  a 
steel  shell  covered  with  high-grade  felt, 
forming  a  cushion  for  the  sand  paper. 
An  edge  sanding  roll  4%  in.  wide  is 
provided  which  is  detachable  and  used 
only  for  surfacing  the  edge  of  the  floor, 
close  to  the  wall. 

A  vacuum  cleaner  placed  directly  be- 
hind the  sanding  roll  gathers  the  par- 
ticles of  dust  and  carries  it  up  through 
a  pipe  to  a  sack  near  the  operating  han- 
dle. This  sanding  machine  is  known  as 
the  "American  Universal"  and  is  made 
by  the  American  Floor  Surfacing  Ma- 
chine Company,  518  South  St.  Clair 
Street,  Toledo,  Ohio. 


An  Electric  Welder  for 
Round  Work 

In  the  accompanying  illustration  an 
electric  welder  is  shown  which  will 
take  circular  work  ranging  from  12  in. 
to  60  in.  without  affecting  its  automatic 
features  of  operation.  This  welder  has 
been  built  by  the  National  Electric 
Welder  Company  of  Warren,  Ohio,  for 
welding  pulley  fillers  to  the  rims.  In 
addition  to  its  unusual  range  of  auto- 
matic operation,  the  machine  is  not- 
able, it  is  said,  for  the  small  number 
of  moving  parts  and  the  simplicity  of 
the  mechanical  principles  on  which 
these  parts  operate.  Two  complete  and 
separate  welding  equipments  are  pro- 
vided, one  on  each  side  of  the  center 
of  the  pulley  and  each  makes  sixty 
welds  per  minute  with  a  motor  drive 
and  automatic  switch.  The  welding 
mechanisms  move  away  from  each 
other  so  as  to  give  a  12-in.  clearance 
between  the  welding  points. 

These  welding  points  are  water- 
cooled  and  will  operate  within  a  space 
of  2.5-in.  radial  from  the  center  of 
the  arbor.  Feeding  and  stopping  are 
automatic,  the  feed  device  being  adjust- 
able from  0.5  in.  between  welds  up  to 
3  in.  or  more  as  desired.  The  stops  will 
automatically  trip  and  stop  the  ma- 
chine when  the  separation  strip  on  the 


pulley  is  reached.  An  adjustable  man- 
drel gives  the  desired  distances  be- 
tween centers  and  faces  of  the  work. 
This  appliance  occupies  a  floor  space  of 
50  in.  by  5.5  ft.   and   weighs  approxi- 


A   SPECIAL  ELECTRIC  WELDER 

mately  3500  lb.     It  is  pointed  out  that  | 
this  is  rather  low  when  the  size  of  the  i 
work  the   machine  will  handle  is  con- 
sidered. 


Low- Voltage  Magnet  Charger 
and  Meter 

A  magnet  charger,  designed  to  oper- 
ate from  an  ordinary  6-volt  storage  bat- 
tery, or  from  a  group  of  five  or  six 
dry  cells,  is  now  made  by  the  Electric 
Equipment  Company,  315  West  Twelfth 
Street,  Los  Angeles,  Cal.  The  principal 
drawback  to  a  charging  outfit,  the 
manufacturer  points  out,  has  been  the 
absence  of  a  110-volt  direct-current 
service  and  the  expense  of  a  suitable 
charging    coil.      The    magnet    charger 


FIG.    1  —  MAGNET   CHARGER   WITH    MAGNET 
INSERTED 

referred  to  is  compact  in  design  and 
adjustable  to  any  size  magnet.  The  de- 
vice consists  essentially  of  two  coils 
so  arranged  as  to  permit  the  poles  of  a 
horseshoe    magnet    to    be    inserted    in- 
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1,    The  coils  are  mounted  on  a  suit- 
base  with  terminal  posts  for  con- 
on  to  a  direct-current  circuit, 
e  outfit  consists  of  the  charg:er  and 


2  —  MAGNET      METER     USED     WITH 
MAGNET    CHARGER 

gnet  meter  to  measure  the  strength 
he  magnets  to  be  charged.  The 
r  and  charger  is  shown  herewith. 


Pole  Guy  Anchor 

e  "Faultless"  pole  guy  anchor 
n  herewith  is  so  designed  that  it 
tids  only  slightly  upon  the  soil 
h  has  been  disturbed  in  its  installa- 
to  hold  it  permanently  where  it  is 
The  ribbed  baseplate  is  of  ample 
gth  to  withstand  the  weight  of  the 
aced  soil  and  to  form  a  backing  for 
lades  when  spread.  The  malleable- 
blades  are  of  such  construction 
when  opened,  their  strength  is 
ient  to  withstand  without  bending 
strain  that  can  be  placed  upon 
within  the  tensile  strength  of  the 
crew  used  to  expand  them.  The 
for  attaching  the  guys  is  found 
the  jackscrew  rod.  The  anchors 
made  in  four  sizes,  as  follows: 
L  and  No.  2  (two-blade)  types  are 
ded  for  light  and  heavy  storm 
ig,  or  farm  work,  such  as  guying 
fences,  etc.  No.  3  (three-blade) 
No.  4  (four-blade)  types  are  de- 
id  for  the  heavy  strains  encoun- 
,  in  dead-end,  cable  and  all  classes 
ork  where  firm  anchorage  is  an 
ute  necessity.  They  are  a  depend- 
substitute,  it  is  pointed  out,  for 
men,  slugs,  etc.,  and  much  cheaper, 
e  No.  1  anchor  has  a  6-in.  spread 


UY  ANCHOR  WITH   BLADES  SPREAD 

I  closed  and  15-in.  spread  when 
and  holding  strain  up  to  4000  lb.; 
^Jo.  2  anchor  on  8-in.  spread  when 
d  and  18-in.  spread  when  open  and 
•Iding  strain  up  to  7500  lb.;  the 
3  anchor  on  8-in.  spread  when 
d  and  18-in.  spread  when  open  and 


a  holding  strain  up  to  12,500  lb.;  the 
No.  4  anchor  a  12-in.  spread  when 
closed  and  24-in.  spread  when  open  and 
a  holding  strain  up  to  18,000  lb.  The 
anchor  is  being  placed  on  the  market 
by  the  Faultless  Anchor  Company,  Fos- 
toria,  Ohio. 


20,000-Amp.  Direct-Current 
Circuit  Breaker 

The  direct-current  circuit  breaker, 
shown  herewith,  is  the  most  recent  sol- 
enoid-operated type  of  circuit  breaker 
developed  by  the  General  Electric  Com- 
pany, Schenectady,  N.  Y.,  for  control- 
ling direct-current  circuits  of  unusually 
high  capacity.     The  normal  continuous 


20,000-AMP.,      500-VOLT      DIRECT-CURRENT 

SINGLE-POLE   SOLENOID-OPERATED 

CIRCUIT    BREAKER 

rating  is  20,000  amp.  This  circuit 
breaker  is  one  of  four  of  the  same  ca- 
pacity built  for  the  Aluminum  Com- 
pany of  America  for  installation  at 
Massena,  N.  Y.  The  closing  and  open- 
ing movements  under  normal  conditions 
are  controlled  by  a  single-pole  double- 
throw  control  switch  mounted  some  dis- 
tance away  from  the  breaker  on  the 
switchboard  or  in  other  convenient  loca- 
tion. On  overload  or  short-circuit  the 
breaker  opens  automatically  by  means 
of  a  direct-acting  trip.  The  breaker  is 
mounted  on  a  2.5-in.  slate  panel.  The 
solenoid  mechanism  is  supported  by  a 
steel  base.  The  use  of  solenoid-oper- 
ated and  other  types  of  distant-con- 
trolled circuit  breakers  simplifies  sta- 
tion wiring,  and  reduces  length  of  mam 
cables. 


Centrifugal  Separator 
Vacuum  Cleaners 

A  sanitary  vacuum  cleaner,  shown  in 
Fig.  1,  is  a  recent  development  by  the 
United    Vacuum    Appliance    Company, 


1-L 


FIG.    1- 


-PHANTOM    VIEW    OF    COMPLETE 
UNIT 


Connersville,  Ind.  A  distinctive  feature 
of  this  machine,  the  manufacturer 
points  out,  is  its  dirt  separator.  Dirt 
is  separated  from  the  air  by  centrifugal 
force  in  such  a  way  that  the  air  is 
drawn  out  through  the  exhaust  and  the 
dirt  discharged  with  water  into  the 
sewer  without  pressure,  during  the  en- 
tire time  the  machine  is  in  operation. 
By  this  means,  it  is  pointed  out,  the 
use  of  a  screen  is  unnecessary,  and  the 
need  of  a  collecting  tank  is  done  away 
with.  A  cross-section  of  the  vacuum 
producer  is  shown  in  Fig.  2  and  the 
rotor  of  the  centrifugal  separator  in 
Fib,  3. 

The  centrifugal  type  of  separator  has 
only  one  valve.  It  is  a  simple  swing 
check  valve  which  opens  just  wide 
enough  to  discharge  the  water  and  the 
dirt  forced  against  it  by  the  rotor  of  the 
separator.  There  is  a  small,  continuous 
spray  of  clear  water  entering  the  wr.sn- 
ing  chamber  at  all  times,  so  that  the  in- 
stant the  tool  is  lifted  from  the  floor, 
this  water  cleans  the  rotor  and  the  pipe 
line.  This  spray  is  drawn  into  the 
washing  chamber  from  a  box  when  the 
vacuum  producer  starts,  and  ceases  to 
flow  as  soon  as  the  vacuum  drops  to 
zero  on  shutting  down  the  machine.  The 
tank  is  kept  full  of  water  by  means  of 
a  ball  float  shutting  off  the  city  water 
supply  when  the  spray  pipe  ceases  to 
draw  water  from  the  box.  The  water 
and  dirt  are  handled  under  high  velooi- 


FIG.    2 — CROSS-SECTION    VIEW    OF 
VACUUM    PRODUCER 

ties,  thereby  preventing  any  deposits  in 
the  sewer  line,  it  is  claimed. 

One  interesting  piece  of  work  for 
which  these  machines  are  adapted,  it 
is  pointed  out,  is  the  removal  of  soap 
suds  and  dirty  water  from  carpets,  rugs 
or   bare    floors    which    have   just    been 


«S6 

sfiiil)l)t'(l.  The  machines  have  l)eoii  in- 
stalled ill  residences,  public-  Ijuildin^s, 
comniereial  eieaniufr  estal)lishnu'ii(s  and 
hospitals. 


KIG.    'A — CENTRIFUGAL   SB:PARAT0R    MOTOR 

The  one-sweeper  machines  occupy  a 
floor  space  of  about  20  in.  by  48  in.  and 
at  no  point  are  higher  than  2  ft.  above 
the  floor  level.  The  larger  machines 
lequire  but  little  additional  floor  space, 
being  compactly  assembled.  The 
weights  range  from  600  lb.  for  the 
cleaner  of  one-sweeper  capacity  to 
about  2000  lb.  for  a  complete  four- 
sweeper  unit  with  motor,  call  mounted 
to  a  common  cast-iron  bedplate. 


High-Efficiency  Lighting 
Unit 

The  diffusing  glass  lighting  unit 
shown  herewith  is  made  of  "Cora" 
glassware  and  is  designed  especially 
for  use  with  nitrogen-filled  lamps. 
The    unit    causes    the    light   to    be    dif- 
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I'lisi'd  ill  a  suit  glow,  and  is  particularly 
adapted  for  lighting  stores,  offices  and 
I)ublic  buildings.  it  is  of  pleasing 
(iothic  design,  as  shown,  and  is  being 
made  in  the  three  following  sizes  suit- 
able for  use  with  lamps  rated  at  from 
(50  watts  to  500  watts:  11-in.  reflector 
with  ().5-in.  bowl,  i;5-in.  reflector  with 
8-in.  bowl  and  17-in.  reflector  with  10- 
in.  bowl.  This  double-efficiency  fixture, 
as  it  is  called,  is  being  marketed  by  the 
Consolidated  Lamp  &  Glass  Company, 
('oraopolis.  Pa. 


Ozone  Machine 

The  construction  of  the  ozone  ma- 
chine shown  herewith  is  based  upon 
United  States  patent  No.  1,063,167  and 
will  soon  be  placed  on  the  market  by 
S.  G.  Hunter,  1117  Twenty  -  second 
Street,  Des  Moines,  Iowa.  The  ozone- 
producing  device  consists  of  a  main 
frame  of  metal  (preferably  aluminum) 
constructed  with  annular  end  pieces 
which  are  provided  with  slots  extend- 
ing inwardly  from  the  periphery  of  the 
rings  toward  their  centers.  These  an- 
nular end  pieces  or  rings  are  held  to- 
gether by  longitudinal  bars.     A  series 
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DIFFUSING    GLASS    LIGHTING   FIXTURE 


OZONE    MACHINE   FOR   ALTERNATING    OR 
DIRECT   CURRENT 

of  comb-like  electrodes  are  arranged  to 
fit  in  the  slots.  The  electrodes  consist 
of  a  strip  of  conducting  material,  and 
have  a  series  of  laterally  extending 
teeth.  When  these  electrodes  are  placed 
in  the  slots  the  ends  of  the  teeth  will 
lie  at  the  same  distance  from  the  center 
of  the  rings.  The  electrodes  are  held 
in  place  by  means  of  rings  which  fit 
over  the  annular  end  pieces.  The  di- 
electric is  a  thin  glass  tube.  Within 
the  tube,  at  a  short  distance  from  each 
end,  is  an  insulating  washer.  On  each 
end  of  the  tube  is  a  cap  made  of  in- 
sulating material.  Between  the  wash- 
ers the  tube  is  filled  with  a  fi'-ely- 
powdered  conducting  material.  A  metal 
conducting  rod  extends  through  the 
tube  from  end  to  end  with  the  ends  of 
the  rod  threaded  to  receive  nuts  which 
hold  the  caps  in  place.  The  rod  forms 
one  terminal,  to  which  one  pole  of  a 
transformer  is  attached,  the  other  pole 
being  connected  with  the  frame  which 
holds  the  electrodes.  The  dielectric 
prevents  sparking  between  the  teeth 
and  the  electrodes  and  the  conducting 
material,  but  it  permits  a  static  dis- 
charge through  the  glass  in  the  form 
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of  a  glow.  The  air  is  passed  eit'l 
thiough  the  slots  of  the  comb-like  el. 
trodes  or  directly  through  the  air  fj 
between  the  electrodes  and  the  glass  i. 
electric;  in  either  case  the  air  ! 
brought  under  the  immediate  influej 
of  the  electric  glow.  The  air  is  drai 
in  by  the  blower,  shown  in  the  cen- 
of  the  picture,  and  forced  out  into 
room  through  a  pipe. 


Rectifier,  with  Synchronou 
Commutation 

The  new  "Imperial"  rectifier  shoi 
in  the  accompanying  illustration  is  . 
signed  to  change  the  alternating  c. 
rent  to  direct  current  by  synchrontj 
commutation.  A  rectifying  commu'i. 
tor  is  driven  at  synchronous  speed  v 
a  new  type  of  synchronous  mot-, 
which  requires  no  direct  current  i 
its  oneration,  and  which  is  so  c- 
structed  that  it  needs  no  auxiliary  . 
vice,  the  mam  facturer  points  out,  a 
allow  for  chargss  in  current,  voltie 
or  frequency.  The  direct  current  v(- 
age  steps  are  arranged  to  charge  thr;, 
six,  nine,  twelve  or  fifteen  cells  ati 
starting  rate  of  from  10  amp.  to  I 
amp.,  and  is  automatically  tapered  j 
4  amp.  or  5  amp.  as  a  finishing  char. 
The  rectifier  can  be  installed  in  ar 
motion-picture  booth,  as  it  occupies, 
floor  space  of  10  in.  by  14  in.  while; 
is  36  in.  high.  According  to  ass<- 
tions  of  the  manufacturer,  the  Imper; 
Electrical  Company,  Union  City,  In, 
the  eflficiency  of  the  outfit  is  from  f 
per  cent  to  90  per  cent.  j 
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NEWS   OF  THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  M (niuj'dcturiiuj ,  Selling 

and  Central-Station  Fields 


Los  Angeles  Edison  Situation 

Unce  the  Railroad  Commission  of  California  handed 
vn  its  decision  establishing  a  value  for  condemna- 
1  purposes  on  the  Los  Angeles  distributing  system 
the  Southern  California  Edison  Co.,  which  the  city 
Los  Angeles  proposes  to  acquire,  the  officials  of  the 
;  have  been  holding  conferences  to  determine  what 
rse  of  action  it  is  practicable  for  them  to  take.  The 
imission  established  a  valuation  of  the  property  in 
sstion  of  $6,328,000. 

ro  acquire  the  property  on  this  basis  the  city  would 
re  to  make  another  bond  issue  and  the  last  election 
Los  Angeles  showed  that  additional  bond  issues 
re  unpopular  with  the  taxpayers  and  voters.  It  is 
imed  that  of  the  $4,700,000  proceeds  of  power  bonds 

city  has  already  committed  itself  on  actual  con- 
cts  or  has  actually  expended  a  sum  of  $700,000  at 

very  lowest  figure.  Furthermore,  the  commission's 
ision  established  a  value  as  of  June  30,  1915,  and 
ce  then  the  Edison  Co.  has  spent  about  $200,000 
ch  would  be  added  to  the  value  in  actual  condemna- 
1  proceedings. 

?here  has  been  some  talk  among  city  officials  of 
)lying  for  a  rehearing  on  a  point  of  law,  in  an  effort 
obtain  a  new  decision  somewhat  along  the  line  of 
nmissioner  Edgerton's  dissenting  opinion.  At  the 
sent  time  considerable  importance  seems  to  be  at- 
hed  to  an  informal  suggestion  of  Boyle  Workman, 
•  public  service  commissioner,  that  the  city  should 
V  proceed  on  the  revised  plan  of  acquiring  the  city 
tributing  systems  of  the  three  companies  operating 
Los  Angeles  and  thus  creating  a  monopoly  on  local 
vice  to  the  public, 
t  is  understood  that  if  the  city  should  develop  all 

power  available  from  its  Owens  River  project  it 
ild  only  have  about  half  enough  to  serve  the  popu- 
on  of  Los  Angeles,  and  it  now  has  only  a  little  more 
n  half  the  money  required  to  purchase  the  Edison 
tributing  system,  which  would  still  leave  it  with 
ipetition.  The  Workman  plan  would  make  the  city 
)urchaser  of  power  from  existing  companies  on  a 
alesale  basis. 


New  Officers  of  Association  of  Edison 

Illuminating  Companies 

^t  the  closing  meeting  of  the  convention  of  the  Asso- 
;ion  of  Edison  Illuminating  Companies,  held  at  Hot 
■ings,  Va.,  and  reported  in  the  ELECTRICAL  World 
ik  before  last,  a  banquet  was  given  to  members  and 
ists  present.  About  250  attended,  with  President 
lis  presiding.  Following  the  dinner,  officers  for  1916 
I  1917  were  elected.  The  complete  list  is  as  follows : 
'resident,  Peter  Junkersf eld,  Chicago ;  vice-president, 
L.  Elden,  Boston ;  secretary,  George  C.  Holberton, 
I  Francisco,  and  treasurer,  W.  W.  Freeman,  Cin- 
tiati. 

Executive  committee:  Peter  Junkersfeld,  chairman, 
cago;  Charles  L.  Edgar,  Boston;  L.  L.  Elden,  Bos- 
;  W.  W.  Freeman,  Cincinnati ;  George  C.  Holberton, 
1  Francisco;  Samuel  Insull,  Chicago;  John  W.  Lieb, 


New  York;  Joseph  B.  McCall,  Philadelphia;  Walter  F. 
Wells,  Brooklyn. 

Mr.  Junkersfeld,  the  newly-elected  president,  was 
escorted  to  the  chair  by  John  W.  Lieb  of  New  York 
and  Louis  A.  Ferguson  of  Chicago.  He  expressed  his 
thanks  for  the  new  office  in  a  felicitous  speech,  and 
asked  especially  for  the  co-operation  of  all  members 
to  forward  the  work  of  an  association  whose  traditions 
linked  it  with  the  best  in  the  industry.  Guests  and 
members  then  assembled  in  the  ballroom  at  the  Home- 
stead Hotel,  and  with  W.  W.  Freeman  of  Cincinnati 
as  official  announcer  the  prizes  for  the  various  contests 
held  during  the  week  were  awarded.  A  surprise  for 
F.  H.  Gale  of  Schenectady  followed  the  general  dis- 
tribution of  prizes,  when  Mr.  Freeman  announced  that 
the  ladies  present,  in  appreciation  of  Mr.  Gale's  untiring 
efforts  to  make  their  stay  pleasant,  had  presented  him 
with  a  special  gift. 


Dr.  Rosa  of  Bureau  of  Standards  and  President 
Wagner  of  N.  E.  L.  A.  Exchange  View- 
points on  Electrical  Safety  Code 

The  National  Electrical  Safety  Code  prepared  by  the 
Bureau  of  Standards  of  the  Department  of  Commerce 
at  Washington  is  about  to  be  published  for  distribution 
to  state  commissions  and  electric  central  stations.  It 
is  understood  that  the  Bureau  of  Standards  will  suggest 
to  eacn  commissioner  that  it  ask  the  central  stations  in 
its  state  to  report  on  the  local  effect  of  the  application 
of  the  code.  It  is  not  intended  that  the  code  shall  be 
inforced  within  a  year  and  that  it  shall  be  subject  to 
modifications  during  that  period  and  thereafter.  Ac- 
counts of  the  various  conferences  on  the  development  of 
the  code  between  representatives  of  the  utilities  and 
other  branches  of  the  industry  interested,  have  been  pre- 
sented in  the  Electrical  World  in  the  following  is- 
sues: Oct.  30,  1915,  Nov.  6,  1915,  and  May  4,  1916.  The 
last  conference  was  held  in  Chicago  on  May  29,  1916, 
and  the  accounts  of  that  meeting  were  printed  in  the 
June  3  number  of  the  Electrical  World. 

At  this  final  conference  exceptions  to  the  code  were 
taken  by  representatives  of  the  committee  of  the  Na- 
tional Electric  Light  Association.  The  following  let- 
ters, exchanged  between  H.  A.  Wagner,  president  of  the 
National  Electric  Light  Association,  and  Dr  E.  B.  Rosa, 
chief  physicist  of  the  Bureau  ot  Standards,  set  forth 
the  viewpoints  of  the  association  and  the  Bureau  of 
Standards  on  the  code. — Editor's  Note. 

NATIONAL   ELECTRIC    LIGHT   ASSOCIA.TION 

Baltimore,  :md.,  Aug.   r>.   lOlfi. 
D.'i.  E.  B    Rosa, 

Chief   Physicist,    Bureau   of   Standards, 

Department  of  Commerce,  Washington,  D.  C. 
Dear  Sir  : 

Your  letter  of  June  12.  addressed  to  E.  W.  I^loyd,  president 
of  the  National  Electric  Light  Association,  came  to  me  as  his 
successor  after  July  1  for  my  attention.  I  have  deferred  re- 
plying to  your  communication  until  I  have  had  full  opportunity 
to  confer  with  those  who  have  been  representing  the  National 
Electric  Light  Association  in  the  various  conferences  with  the 
bureau  and  have  also  taken  the  occasion  to  talk  with  you 
I)ersonally  to  get  your  point  of  view,  and  have  consulted  others 
vitally  interested  in  the  welfare  of  the  National  Electric  Light 
Association  and  familiar  with  this  situation. 

The  proposed  National  Electrical  Safety  COde  has  been  pre- 
pared, discussed  and  revised  by  the  Bureau  of  .Standards  with 
the  fullest  co-operation  of  the  engineers  of  many  of  the  public 
utilities  and  other  interests  concerned  in  th?  transmission  and 
distribution    of   electricity.      It    has   been    fi-ankly   admitted   by 
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many  of  tlu'Si'  imikiiii'i'Is  tlmt,  as  a  sot  of  fiinliicciiiiK  Mpocilli  a- 
tloiiH  iiiul  rules  to  oslablish  staiulards  lor  a  lUKlt  claHs  ol' 
electrical  Installation,  the  code  in  more  comprelieiiHivt"  and 
complete  than  any  set  of  iMdcs  so  I'ur  advanced.  It  is  I'lanUlN 
antiiipated  thai  lliei-e  miK'it  l>c  many  Hituatior\s  whi-re  the 
rides  could  not  and  should  not  apply  and  where  any  attempt 
to  enforce  them  miKlil  work  Kreat  liardship  and  damaKe  hotli 
to  a  public  service!  utility  and  that  part  of  the  public  usinpr  its 
service. 

It  is  theiefore  respet'tfull.v  sunK''>^tf'l  ""tl  strongly  ur^ed  that 
the  rules  of  the  bureau  when  promulKated  should  be  accom- 
panied with  a  distinct  statement  to  the  effect  in  substance  tliat 
they  are  not  claimed  to  be  of  universal  application  but  are 
rather  a  standard  of  practice  to  which  all  companies  should 
approach  as  nearly  and  as  rai)idly  as  practicable,  and  that 
the  failure  in  any  given  case,  fully  and  literally  to  comply  with 
all  their  requirements,  is  not  to  be  taken  as  evidence  of  bad 
practice,  without  consideration  of  the  special  circumstanceB 
and  conditions  in  the  particular  case  in  question. 

It  should  be  evident  that  the  preparation  and  codification  of 
tlie  rules  was  largely  an  engineering  i)roblem  which  could  be 
and  was  frankly  discussed  by  the  engineers  of  utilities  hut  that, 
on  the  other  hand,  the  adoption  and  use  of  the  rules  would 
become  a  matter  of  public  policy  which  the  engineers  were 
not  authorized  and  did  not  make  any  material  attempt  to  con- 
sider. 

Up  to  the  time  of  the  general  conference  of  the  Bureau  in 
Chicago,  on  May  29  and  30  last,  the  conferences  had  been  de- 
voted principally  to  the  engineering  aspects  of  the  code,  and 
with  some  qualifications  and  exceptions  the  engineers  of  the 
utilities  and  the  bureau  were  fairly  in  accord  as  to  the  general 
character  and  scope  of  the  rules,  although  not  agreeing  with 
certain  specific  items.  When,  however,  the  general  conference 
was  called,  the  bureau  asked  for  an  expression  "on  the  general 
adequacy  and  practicability  of  the  code  and  on  its  readiness 
for  introduction  on  trial,"  thereby  changing  the  issue  from  one 
of  electrical  engineering  to  one  of  public  policy. 

As  I  understand  and  interpret  the  criticisms  of  the  members 
of  the  committee  of  the  National  Electric  Light  Association, 
made  at  the  general  conference,  these  were  directed  particu- 
larly to  the  question  of  the  code's  readiness  for  introduction  on 
trial  and  as  to  what  the  proposed  introduction  and  trial  might 
involve  and  the  possible  injustice  which  such  trial  might  work 
upon  many  utilities,  particularly  when  the  interpretation  and 
application  of  the  rules  should  get  beyond  the  control  of  the 
bureau,  as  they  necessarily  would.  This  involved  the  question 
of  public  policy  and  intervention  in  local  situations  and  issues 
which  no  committee  of  the  National  Electric  Light  Association 
is  empowered  in  any  way  to  commit  and  give  the  assent  of  its 
membership  to. 

The  committee  went  to  the  general  conference  at  Chicago 
with  the  full  understanding  that  they  would  neither  approve 
nor  indorse  the  code  for  the  association.  The  situation  was 
such  that  while  practically  all  the  electrical  utilities  are  in 
sympathy  with  regulation  within  its  legitimate  scope,  it  was 
the  belief  of  many  that  the  enforcement  of  this  code  would  go 
further  than  regulation  and  seriously  invade  the  field  of  opera- 
tion. To  take  out  of  the  hands  of  the  officials  of  the  utility 
companies  questions  of  managament  might  deprive  the  public 
and  investors  of  the  benefits  of  private  initiative  and  official 
responsibility  upon  which  they  have  a  right  to  and  do  insist. 

The  bureau's  suggestion  that  these  rules  might  receive  tenta- 
tive adoption  for  trial  by  states  and  municipalities  might  not 
and  probably  would  not  be  carried  out  in  the  same  spirit  and 
with  the  same  broadminded  attitude  which  the  bureau  holds. 
When  the  rules  are  once  printed  and  sent  out  broadcast  they 
will  be  entirely  out  of  your  hands,  and  yet,  bearing  the  im- 
print of  the  Bureau  of  Standards,  Department  of  Commerce, 
they  will  have  great  weight  and  authority. 

While  our  committee  frankly  gave  your  organization  credit 
for  the  immense  amount  of  conscientious  work  in  the  produc- 
tion of  an  unusually  complete  set  of  specifications  covering 
construction  and  operation  of  electric  installations,  they  took 
the  stand  that  the  owners  of  electric  utilities  in  the  last  an- 
alyses must  be  the  ones  to  decide  whether  or  not  they  could, 
in  actual  practice,  live  under  the  proposed  rules.  I  am  sorry, 
however,  that  the  committee  took  the  attitude  of  emphatically 
stating  its  disapproval  of  the  code,  in  seeking  to  show  that  it 
could  not  approve  of  a  proposed  use  of  the  code  which  would 
necessarily '  result  in  the  loss  by  the  bureau  of  any  power 
whatever  to  control  its  interpretation  and  application.  You 
had  stated  for  the  bureau  that  you  did  not  ask  the  National 
Electric  Light  Association,  or  its  committee,  to  approve  the 
code  but  it  was  the  committee's  fear  that  unless  they  were 
clearly  on  record  as  not  approving  it  some  of  our  member 
companies  might  readily  be  charged,  when  in  litigation,  with 
being  a  party  to  the  code,  and  therefore  indorsmg  it. 

Finally,  and  without  seeking  by  further  discussion  to  justify 
the  attitude  of  our  committee  at  the  Chicago  conference,  or  of 
the  association  as  being  responsible  for  its  action,  I  want  to 
assure  you  of  our  great  appreciation  of  the  motives  and  highly 
efficient  work  of  the  bureau  and  of  our  desire  to  continue  to 
co-operate  with  you  in  the  further  consideration  of  the  code 
and  its  applications  to  the  fullest  extent  possible  while  con- 
serving the  rights  and  reasonable  interests  of  the  association's 
utility  company  members.  A  committee  will  be  appointed  to 
continue  to  co-operate  with  you  and  to  meet  with  your  repre- 
sentatives for  further  consideration  of  the  code  at  such  times 
and  in  such  ways  as  may  be  agreed  upon. 

We  should  appreciate  your  suggestions  for  the  continuance 
of  the  work  in  the  manner  best  suited  to  promote  the  safe  and 
reasonable  interests  of  the  public,  the  electric  utilities  and 
their  employees. 

With  kind  personal  regards,  I  am 

Yours  very  truly, 

H.  A.  Wagner,  President. 

DEPARTMENT  OF  COMMERCE 
Bureau  of  Standards 

Washingtpn,  D.  C,  Aug.  16,  1916. 
Mr.  Herbert  A.  Wagner, 

President,  National  Electric  Light  Association, 
100  West  Lexington  Street, 
Baltimore,  Md. 
Mv  Dear  Mr.  Wagner:  .  ,  ^  ., 

Your  letter  of  Aug.  '>  came  during  my  absence  from  the 
bureau  Regarding  the  matter  of  making  it  clear  that  the 
rules  are  not  intended  to  be  universally  applicable  in  all  par- 


liciil.irs    noi     to    be    ligidlv     entoiced    at    once,    we    feel    that  Oil 
mlroduetory    statement,    together    with    the    plan    and    scopj 
I  lie    lilies   as   giv(>n    at    the    beginning   of   each   of   the    four 
anil    the    rules    theinselves,    make    that    very    clear    indeed" 
niiicli   has  been  said  about  this  in  our  discussions  and  so  h 
.itteiilioii   has  been   given   to  this   matter   in   the  formulatic 
the  rules,  that  i  do  not  see  how  anyone  can  jiossibly  mlsUD 
st;iiid   if  he  has  read  the  code  caretull.\-. 

We  feel  that  undue  stress  has  been  laid  upon  the  pos.sibf 
that  publi(!  service  commissions  and  otiier  public  authoriti* 
will  not  administer  the  code  in  an  intc^lljgent  and  reasUiab 
way.  The  engineers  of  the  Bureau  of  Standards  have  dli 
cussed  this  matter  with  a  good  nian.v  eommissions  and  we  ha\ 
not  found  a  single  coiimiission  that  has  shown  the  slightei 
disposition  to  interpret  tlie  code  in  an  unreasonable  nianne 
or  to  ignore  general  practice  or  the  interpretation  of  oth( 
commissions,  or  the  explanations  or  intcriiretation  of  the  Bui 
eau  of  Standards.  Of  cour.se,  particular  instances  of  unfa 
i-e(iuiremenls  will  arise;  but  utility  ('omiianies  know  what  i 
do  in  such  cases.  Regulation  of  publit;  utilities  would  be  in 
possible  if  it  had  to  be  shown  in  advance  that  no  commissi! 
or  engineer  of  a  commission  or  other  administrative  body  woul 
ever  make  a  mistake. 

It  is  pi'oposed  to  adopt  the  code  for  use  on  trial  in  order  t 
develop  and   perfect   it  by  the  experimental   method. 

You  speak  of  the  committee's  anxiety  concerning  "the  poi 
sible  injustice  which  such  trial  might  work  upon  many  util 
ties."  The  purpose  of  a  trial  use  is  (1)  to  permit  utilities  an 
others  concerned  as  well  as  administrators  to  become  famills 
with  the  code,  (2)  to  demonstrate  its  usefulness  and  practi( 
ability,  and  (3)  to  ascertain  whether  the  utilities  find  it 
hardship  to  comply  with  any  of  the  rules  ;  and  if  so  to  remo\ 
the  difficulty.  But  it  certainly  is  not  intended  that  companU 
will  be  obliged  to  comply  with  the  rules  strictly  before  as 
certaining  whether  they  can  do  .so  reasonably.  No  compan 
could  put  such  a  code  into  effect  completely  at  once.  It  wi 
take  many  weeks  and  in  some  cases  months  to  become  ei 
tirely  familiar  with  all  phases  of  the  code  and  consider  wh; 
must  be  done  to  meet  the  letter  and  spirit  of  the  rules.  If 
company  does  first  the  things  that  are  most  obvious  and  moi 
readily  done,  and  gradually  takes  up  the  more  difficult  quei 
tion.s,  it  will  be  prepared  sooner  or  later  to  report  to  a  stat 
commission  or  other  administrative  body  in  what  re.spects 
cannot  reasonably  comply  with  the  code.  The  ti'ial  is  to  fln 
out  such  things  in  order  that  the  code  may  be  revised  and  mac: 
entirely  free  from  unreasonable  requirements,  if  it  contair 
any  now.  The  question  of  whether  the  various  rules  containe 
in  the  code  could  be  complied  with  in  practice  was  considered 
at  every  stage  of  the  development  of  the  code  ;  these  rules  iii 
deed  being  usually  an  expression  of  good  present  practice  a 
given  us  by  practical  operating  engineers.  Having  put  the  cod 
into  the  best  form  possible  after  three  years  of  study  and  di; 
cussion,  it  now  remains  to  try  it  out  in  practice,  and  impro\ 
it  further  as  experience  shows  how.  In  order  that  this  may  l 
done  without  embarrassment  we  proposed  that  the  code  tj 
adopted  on  trial,  and  if  we  can  have  the  full  and  cordial  c( 
operation  of  all  the  utility  companies  we  feel  that  this  prograii 
can  be  carried  out  successfully. 

I  appreciate  very  much  the  cordial  tone  of  your  letter  an 
your  expression  of  appreciation  of  the  work  of  the  bureai 
Permit  me  to  say  that  the  bureau  feels  greatly  indebted  to  th 
scores  of  engineers,  many  of  whom  are  members  of  your  as 
sociation,  who  have  co-operated  with  us  so  fully  in  the  pas 
and  whose  expressions  of  sympathy  and  good  will  have  been  ;' 
great   encouragement   in   the   work.  ! 

When  the  members  of  the  new  committee  have  been  at 
pointed  we  shall  hope  to  learn  their  names,  and  shall  be  gla 
to  meet  them  at  their  convenience  to  discuss  the  question  r 
further  co-operation. 

With   kind   personal   regards,   I   am. 

Yours  sincerely, 

B.   B.  Rosa,  Chief  Phvsicist. 


New  York  Electrical  Show  Plans 

Plans  have  been  perfected  for  the  New  York  Ek 
trical  Show  and  arrangements  have  been  made  for  mai 
special  features  of  public  interest.    The  show  this  ye' 
will  be  held  at  the  Grand  Central  Palace  from  Oct. 
to  21. 

The  keynote  of  the  exposition  of  1916  will  be  t| 
improvement  of  working  conditions  in  factories  ai' 
shops.  It  is  a  generally  conceded  fact  that  electrici 
has  accomplished  more  than  any  other  single  agency 
bettering  labor  conditions  in  every  branch  of  industr 
Individual  motor  drive  on  machinery,  in  addition  ' 
being  far  more  efficient,  has  eliminated  dangerous  be 
ing  which  served  chiefly  to  stir  up  dust  for  workers  ■ 
breathe.  Electrically  driven  blowers  and  ventilate 
now  carry  away  noxious  fumes  and  vapors  and  deat 
dealing  dusts.  The  method  and  means  by  which  the 
and  many  other  healthful  and  sanitary  things  are  a 
complished  will  be  shown  by  working  exhibits. 

Electric  vehicles,  both  pleasure  cars  and  commerci 
types,  as  well  as  the  various  accessories,  will  hold 
prominent  place.  As  in  the  past  the  automobile  side 
the  exposition  will  represent  the  latest  developmen 
and  the  last  word  of  progress  in  electrical  vehicle-man 
facture.  A  test  run  of  unusual  interest  is  now  beii 
planned  to  be  held  during  the  exposition. 
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The  use  of  electricity  in  national  defense  and  in 
modern  warfare  will  be  shown  by  the  War  and  Navy 
Departments.  Under  the  direction  of  the  Navy  Depart- 
ment the  latest  type  of  hydroplane  with  a  35-ft.  spread 
of  wings  will  be  exhibited.  The  Navy  exhibit  will  also 
include  a  5-kw.  wireless  sending  and  receiving  equip- 
ment such  as  is  used  on  a  modern  battleship,  models 
of  the  latest  type  of  electrical  equipment  used  in  the 
Navy  Yard,  a  demonstration  of  the  interior  wiring  for 
communication  and  fire  control  of  a  modern  battleship, 
which  will  be  constructed  and  operated  by  students  of 
the  electrical  class  of  the  New  York  Navy  Yard,  and  a 
model  of  the  old  frigate  Constitution.  The  War  De- 
partment exhibit  will  be  prepared  by  the  signal  corps 
of  the  Department  of  the  East  of  the  Army,  and  will 
consist  of  all  electrical  communication  apparatus  used 
by  a  modern  army  in  the  field,  including  wireless,  tele- 
graph, telephone,  fire  control  communication  set,  and  a 
radio  tractor  set. 

The  dairy  industry  will  be  represented  by  a  feature 
exhibit  the  object  of  which  will  be  to  show  that  with 
the  modern  application  of  electricity  in  the  dairy  a 
considerable  economy  in  labor  and  in  money  can  be 
effected  and  that  the  milk  itself  need  not  be  exposed  to 
the  air  at  any  time,  not  even  during  the  process  of 
milking,  until  the  bottle  is  opened  by  the  consumer  in 
his  own  home. 

A  modern  motor-driven  bakery  in  full  operation  will 
be  one  of  the  features  of  the  exposition.  Every  process 
of  bread  and  cake  making  will  be  carried  on  under  the 
most  ideal  and  sanitary  conditions,  and  with  the  latest 
and  most  improved  devices.  Through  the  co-operation 
of  the  New  York  City  Board  of  Education  students  of 
the  Murray  Hill  Vocational  School  will  have  charge  of 
operating  the  bakery. 

It  is  the  purpose  of  the  Electrical  Exposition  to  re- 
cord and  to  present  in  an  interesting  manner  the  ad- 
vancement which  electricity  has  made  in  every  indus- 
try. One  field  in  which  its  progress  has  been  marked 
and  has  tended  toward  accomplishing  greater  efficiency 
is  that  of  the  modern  laundry.  The  necessity  for 
economy  in  space  and  individual  drive  has  shown  that  it 
is  an  ideal  place  for  the  electric  motor.  A  completely 
equipped  electrical  laundry  will  be  shown. 

A  comprehensive  exhibit  of  the  bureau  of  home  eco- 
nomics of  the  New  York  Edison  Company  is  planned 
to  show  in  a  practical  and  scientific  manner  how  the 
woman  of  to-day  may  conserve  her  time,  health  and 
energy  by  using  modern  electrical  household  devices. 
Every  electrical  invention  for  use  in  the  home  will  be 
assembled  for  inspection  and  for  trial.  In  conjunction 
with  this  exhibit  there  will  be  a  laboratory  where  both 
technical  and  practical  tests  will  be  made  of  laundry, 
kitchen,  pantry,  dining  room  and  general  household  de- 
vices and  equipment  by  people  especially  trained  in  this 
work.  There  will  also  be  a  large  living  room  where  the 
smaller  devices  may  be  seen  at  any  hour  of  the  day  or 
evening  during  the  exposition  in  actual  operation.  Tea 
will  be  served  here  every  afternoon.  One  of  the  features 
of  the  exhibit  will  be  a  series  of  scientific  tests  made 
by  Dr.  Langworthy's  calorimeter,  which  will  show  the 
vast  contrast  between  the  expenditure  of  energy  in 
using  the  old-fashioned  household  devices  and  the  mod- 
ern electrical  labor-saving  equipment.  The  broom  will 
be  contrasted  with  the  vacuum  cleaner,  the  electric  iron 
and  the  one  heated  on  the  stove,  the  old-fashioned 
wash  tub  and  hand  wringer  with  the  modern  electrical 
washing  machine  and  wringer,  the  electric  dish  washer 
with  the  old  dish  pan  in  the  sink.  The  plans  also  in- 
clude a  large  government  canning  plant,  electrically 
equipped  and  in  full  operation,  where  the  modern 
methods  of  canning,  approved  by  the  government  ex- 
perts, can  be  seen. 


Public  Service  Commission  News 

Indiana  Commission 

The  Public  Service  Commission  has  just  handed  down 
an  order  interpreting  a  part  of  the  Indiana  utility  law 
with  regard  to  the  extent  of  the  jurisdiction  of  the 
commission,  when  proper  ofiicers  of  a  town  which  has 
a  contract  with  an  electrical  utility  have  designated 
points  on  the  town  streets  at  which  it  is  desired  to  have 
street  lights.  Acting  on  a  petition  of  Paul  Ward  et  al. 
in  the  town  of  Reynolds  against  the  Interstate  Public 
Service  Company,  the  commission  recommended  that  a 
street  lamp  be  placed  close  to  a  church  designated  in 
the  petitiorf,'but  did  not  order  the  installation  of  such 
a  lamp.  The  company  contended  that  its  lamps  in  the 
town  had  been  placed  at  the  points  designated  by  the 
proper  town  officials.  The  commission,  in  its  order, 
says  it  has  no  jurisdiction  to  say  where  such  lamps 
shall  be  installed,  unless  the  designations  of  the  proper 
town  officials  are  unreasonable.  In  the  case  of  the 
church  at  Reynolds  the  action  of  the  town  officials  had 
not  been  unreasonable,  the  commission  ruled,  but  it 
recommended  that  the  lamp  be  placed  where  desired  by 
the  petitioners,  because  it  would  supply  light  to  a  large 
neighborhood. 

Pennsylvania   Commission 

The  Public  Service  Commission  has  denied  the  ap- 
plication of  the  Philadelphia  Electric  Company  for  per- 
mission to  lease  the  unused  conduit  system  of  the  Key- 
stone Telephone  Company  for  a  period  of  twenty-one 
years  dating  from  Jan.  1,  1915,  and  privilege  of  fur- 
ther extension  of  fifteen  years,  at  an  annual  rental  of 
4  cents  per  foot  of  conduit  space  actually  occupied,  with 
minimum  payment  of  $25,000  the  first  year  and  in- 
crease of  $12,500  per  year  thereafter  up  to  1921,  at 
which  time  the  rental  for  the  balance  of  the  term  of 
the  lease  would  be  at  the  rate  of  not  less  than  $100,000 
per  annum. 

In  refusing  permission,  the  commission  says  that  the 
rental  exacted  would  prove  a  hardship  on  the  public, 
the  patrons  of  the  electric  company,  and  that  the  seri- 
ous error  made  in  arranging  the  contract  was  the  omis- 
sion of  a  maximum  annual  rental  upon  a  reasonable  ba- 
sis of  computation.  The  commission  also  upholds  the 
protest  entered  by  the  city  upon  two  points:  (1)  The 
amount  of  annual  rental  per  foot  specified,  and  (2)  the 
failure  of  the  lease  to  stipulate  within  what  period  of 
years  the  overhead  wires  of  the  electric  companj'  would 
be  placed  underground.  In  its  decision,  the  commis- 
sion says: 

"No  one  can  say  how  many  of  the  10,000,000  ft.  of 
conduit  available  will  be  occupied  by  the  electric  com- 
pany, but  it  is  not  entirely  inconceivable  that  the  whole 
number  may  be  used,  in  which  event  the  electric  com- 
pany will  be  required  to  pay  $400,000  out  of  its  gross 
revenues,  or  more  than  13  per  cent  on  a  reasonable  val- 
uation of  the  underground  system.  Another  material 
oversight  in  the  proposed  contract  is  the  failure  to 
provide  for  an  allowance  or  reduction  of  the  minimum 
annual  rental  if  and  to  the  extent  the  telephone  com- 
pany itself  will  use  the  ducts.  The  contract  is  too 
highly  speculative  to  meet  the  commendation  of  the 
commission ;  there  may  never  be  a  single  foot  of  the 
conduits  used  but,  nevertheless,  there  must  be  paid  an- 
nually $100,000;  there  may  be  a  great  amount  used, 
possibly  enough  to  absorb  $400,000  per  year,  perhaps 
twice  as  much  as  a  fair  return  upon  the  investment.  In 
either  event  the  public,  the  patrons  of  the  electric  com- 
pany, will  be  mulcted  for  a  long  period  of  years.  Any 
waste  on  the  part  of  the  utility  enterprise  necessarily 
reacts  upon  the  consumer  either  in  high  rates  or  poor 
service." 
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("tovt'land  Voters  Will  I'as.s  Upon 
$1,750,000  Bond  Issue  for  Addition  to 
Municipal  Plant. — The  City  Council  at 
Cleveland,  by  unanimous  vote,  last  week 
adopted  a  resolution  providing  for  the 
submission  of  a  bond  issue  of  $1,750,- 
000  to  the  voters  at  the  November  elec- 
tion, the  proceeds  to  be  used  in  en- 
larging- and  extending  the  municipal 
light  plant. 

Efficiency  Conference  in  November. — 

The  Efficiency  Society  is  planning  an 
open  conference,  to  be  held  in  New 
York  City  on  Nov.  IG,  17  and  18.  The 
program  calls  for  five  sessions,  as  fol- 
lows: First  session — foreign  conditions 
and  their  prophecy;  second  session — 
analysis  of  the  present  industrial  and 
commercial  situation  in  the  United 
States  as  a  basis  for  the  third  and 
fourth  sessions;  third  session — survey 
of  the  future;  fourth  session — survey 
of  the  future  continued;  fifth  session — 
development  of  a  plan  of  ■action. 

Consumers  Power  to  Build  New  Plant. 

— The  Consumers  Power  Company, 
Jackson,  Mo.,  is  starting  operations  on 
the  construction  of  a  dam  thirty  miles 
from  Manistee  on  the  Manistee  River. 
The  power  generated  will  be  fed  over 
high-tension  wires  to  the  company's 
dam  at  Croton,  and  thence  to  Grand 
Rapids  and  Muskegon  for  distribution. 
The  new  dam  will  increase  the  com- 
pany's capacity  from  65,000  hp.  to  87,000 
hp.  Owing  to  the  increasing  demand 
for  cheap  electric  power  for  industrial 
purposes,  the  construction  of  the  new 
dam  is  being  started  at  a  time  when 
labor  and  material  conditions  are  not 
the  most  favorable. 

Flow  of  Water  in  Wood-Stave  Pipe. 

—"The  Flow  of  Water  in  Wood-Stave 
Pipe"  is  the  title  of  a  new  professional 
paper  of  the  United  States  Department 
of  Agriculture,  department  bulletin  No. 
376,  by  Fred  C.  Scobey,  irrigation  en- 
gineer. The  bulletin  is  based  upon  the 
results  obtained  through  a  large  num- 
ber of  experiments  on  the  flow  of  water 
in  wood-stave  pipes  i-anging  from  8  in. 
to  13.5  ft.  in  diameter.  The  work  also 
includes  the  collection  and  analysis  of 
available  records  of  all  previous  experi- 
ments of  a  similar  character.  From 
the  results  of  all  experiments  made, 
there  has  been  deduced  a  new  set  of 
formulas  for  the  flow  of  water  in  stave 
pipes,  which  is  presented  in  the  bul- 
letin. The  bulletin  is  highly  technical 
in  character,  and  its  distribution  is 
limited  to  engineers  and  others  con- 
cerned with  the  use  of  wood  pipe  for' 
conveying  water  for  irrigation,  power, 
municipal,  mining  and  similar  purposes. 
Application  for  the  bulletin  should  be 
addressed  to  the  United  States  Depart- 
ment of  Agriculture,  Washington,  D.  C. 


Cleveland  Municipal  Plant's  Capacity 
Sold. — In  an  announcement  made  on 
Sept.  2  Public  Utilities  Director  Farrell 
said  that  5000  applications  for  service 
have  been  filed  with  the  Cleveland  Mu- 
nicipal Plant  that  cannot  be  accepted  at 
this  time,  because  the  capacity  of  the 
plant  is  now  sold  up.  He  also  announced 
that  the  plant  has  accumulated  a  sur- 
plus above  cost  of  operation  of  $118,000 
so  far  this  year  and  that  it  now  has 
17,000  active  accounts. 

Contractors  Handicapped  by  Supplies 
Situation.  —  Electrical  contractors  of 
Louisville  are  complaining  about  being 
handicapped  on  jobs  by  failure  of  other 
contractors  to  make  the  time  they 
should.  Inability  to  obtain  the  ma- 
terial necessary  is  the  invariable  cause 
of  the  delays,  and  sometimes  the  elec- 
trical contractors  themselves  are  ham- 
pered by  inability  to  get  the  supplies 
they  need.  One  leading  Louisville  con- 
tractor instanced  a  time-limit  job  on 
which  he  is  going  to  be  penalized  for 
the  simple  reason  that  deliveries  he 
claims  were  promised  him  are  not  be- 
ing made. 

Dallas  Straw  Vote  to  Be  Taken  Dur- 
ing Coming  Week. — To  settle  the  con- 
troversy in  regard  to  the  valuation  to 
be  placed  on  the  properties  of  the  Dal- 
las (Tex.)  Electric  Company  as  a  basis 
for  the  granting  of  new  franchises,  a 
straw  vote  will  be  taken  by  mail  during 
the  coming  week.  In  case  the  majority 
favors  the  larger  valuation  of  $8,500,- 
000  and  the  franchises  are  granted  on 
that  basis,  the  new  owners  agree  to 
spend  $5,000,000  in  improvements  and 
extensions  on  the  properties,  including 
two  new  interurban  railways.  A  volun- 
tary reduction  in  the  electric  lighting 
rate  to  7  cents  a  kilowatt-hour  is  prom- 
ised also. 

Foreign  Trade  Course  at  University  of 
Cincinnati. — A  course  has  been  provided 
for  at  the  University  of  Cincinnati  for 
the  ensuing  school  year  by  the  Cincin- 
natti  Chamber  of  Commerce,  covering 
the  practical  details  of  handling  foreign 
J  business.       The     increasing     need     for 

i  knowledge  of  this  sort  led  to  the  estab- 
lishment of  the  course,  large  numbers 
of  Cincinnati  manufacturers,  especially 
in  the-  machinery,  electrical  and  similar 
lines,  having  found  it  difficult  to  get 
men  able  to  handle  the  work. 

Methods  of  Making  Electrolysis  Sur- 
veys.— A  paper  dealing  with  the  meth- 
ods of  procedure  to  be  followed  in  ex- 
amining underground  pipes  and  cables, 
and  the  return  systems  of  electric  rail- 
ways, in  order  to  determine  the  liability 
of  the  pipes  and  cables  to  damage  from 
stray  electric  currents  from  the  rail- 
ways, has  been  published  by  the  Bureau 
of  Standards  (Technologic  Paper  No. 
28).  The  various  classes  of  electrical 
measurements  are  described  and  meth- 
ods of  procedure  are  outlined  in  some 
detail.  The  selection  of  instruments 
for  making  such  tests  is  treated,  and 
some  of  the  more  important  considera- 
tions involved  in  the  interpretation  of 
the  results  of  electrolysis  surveys  are 
discussed.  This  paper  is  now  ready  for 
distribution  and  those  interested  in  the 
subject  may  obtain  a  copy  free  by  ad- 
dressing a  request  to  the  bureau. 


Associations 
and  Societies 

\  complete  Dir<!(l<)ry  of  Kleclriciil 
yVs.sociii lions  is  rcf^iiliirly  printed  in 
the  first,  issue  of  cacli  niontli  on  tlic 
nexL-to-liisL  lexl  \r,\.Hf. 


Reduced  Rates  for  .Jovian  Convention. 

— The  Big  Four  Route  of  the  New  York 
Central  Lines  is  offering  reduced  rates 
to  delegates  wishing  to  attend  the  an- 
nual convention  of  the  Jovian  Order  at 
Indianapolis  from  Oct.  18  to  20. 

New  Mexico  Electrical  Association.^ 
The  executive  meeting  of  the  New  Mex- 
ico Electrical  Association  will  be  held 
at  El  Paso,  Tex.,  on  Oct.  15,  16  and  17, 
with  headquarters  at  the  El  Paso  Del 
Norte  Hotel.  E.  A.  Thiele  of  Roswell, 
N.  M.,  is  secretary  pro  tem. 

Cleveland  Electrical  League.  —  On 
Sept.  14  Dean  H.  P.  Abbott  of  Trinity 
Cathedral  addressed  the  first  weekly 
meeting  of  the  Cleveland  Electrical 
League  held  in  the  new  quarters  at  the 
Hotel  Statler.  His  subject  was  "Cour- 
age." Former  Senator  Theodore  E. 
Burton  addressed  the  league  last 
Thursday. 

Iowa  District  Section  N.  E.  L.  A. — 
The  joint  committee  of  the  Iowa  section, 
of  the  National  Electric  Light  Associa- 
tion, the  Iowa  Electric  Railway  Associa- 
tion and  the  Iowa  District  Gas  Associa- 
tion have  decided  to  hold  their  1917  con- 
ventions in  Des  Moines,  it  is  reported. 
The  gas  men  will  meet  on  May  22  and 
23  and  the  electric  light  and  railway 
men  on  May  24  and  25. 

Pittsfield  (Mass.)  Jovian  League. — 
Members  of  the  local  league  held 
their  annual  outing  on  Sept.  9  at  Idle- 
wild  Hotel,  South  Williamstown.  Din- 
ner was  served  at  the  Inn  and  was  fol- 
lowed by  a  business  meeting,  at  which 
the  following  officers  were  chosen  for 
the  ensuing  year.  President,  H.  W. 
Derry;  vice-president,  Thomas  G.  Craw- 
ford; secretary-treasurer,  J.  0.  Roser. 
The  l«ague  voted  to  hold  an  electri- 
cal fair  during  "America's  Electrical 
Week,"  Dec.  2  to  9,  on  much  the  same 
plan  that  was  pursued  last  year.  De- 
tails were  left  in  the  hands  of  a  com- 
mittee. 

Philadelphia  Meeting  of  A.  I.  E.  E.— 
The  325th  meeting  of  the  American  In- 
stitute of  Electrical  Engineers  will  be 
held  on  Oct.  13  in  Philadelphia,  Pa.,  at 
the  University  of  Pennsylvania.  The 
subject  of  the  meeting  will  be  "Elec- 
trical Supply  for  Large  Single-Phase 
Load."  Four  papers,  two  by  represen- 
tatives of  operating  companies  and  two 
by  representatives  of  manufacturing 
companies,  will  cover  the  subject. 
There  will  be  sessions  both  in  the  after- 
noon and  evening.  The  program  for 
the  afternoon  session  will  comprise 
papers  by  W.  C.  Eglin  and  Philip  Tor- 
chio,  representing  the  operating  com- 
panies. In  the  evening  the  papers  rep- 
resenting the  manufacturing  companies 
will  be  presented,  the  titles  and  authors 
of  which  will  be  announced  later. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


RESEARCH  SAVES  LAMP  TRADE 

:ash    Replaced   by   Soda   in   Formula   for   Making 
Incandescent  Lamp  Bulbs 

he  great  scarcity  of  potash  has  almost  crippled  many 
the  industries  in  this  country,  notable  among  others 
ig  the  glass  industry.  The  glass  used  in  making  incan- 
:ent  electric  lamp  bulbs  is  a  very  special  kind  that  must 
istand  sudden  changes  of  temperature  and  also  great 
;sure.  Heretofore  it  has  been  thought  that  only  glass 
!e  with  a  certain  amount  of  potash  was  suitable  for  the 
p  industry. 

he  outbreak  of  the  war  two  years  ago  cut  oflF  all  supply 
potash  from  Germany  and  threatened  the  supply  of 
IS.  The  research  chemists  of  the  General  Electric  Com- 
y,  however,  succeeded  in  producing  a  glass  for  making 
ndescent  electric  lamp  bulbs  by  replacing  potash  with 
I  in  the  glass  mixture.  This  glass,  it  has  been  stated, 
proved  superior  to  the  old  potash  glass;  so  much  so, 
ed,  that  from  now  on  potash  glass  will  no  longer  be 
i. 

he  world  supply  of  potash  comes  almost  entirely  from 
;sfurt  in  Germany,  because  the  natural  deposits  there 
J  been  cheaper  to  work  than  any  other  known  source. 
36  sources  of  supply  in  the  United  States  have  proved 
rly  inadequate  to  meet  the  great  demand  of  the  in- 
ries.  Soda,  on  the  other  hand,  is  produced  from  ordi- 
7  table  salt,  great  natural  deposits  of  which  are  to  be 
id  in  different  parts  of  the  country. 


lation  of  the  system  was  being  held  up  not  by  the  delay  in 
the  delivery  of  standards,  but  by  late  deliveries  of  cable  and 
conduit. 


[NAMENTAL  LIGHTING 

STANDARD  BUSINESS 

nand    Is    Mostly    for    the    Installation    of    New 
Systems  for  Which  Single  Lamp  Standards 
as  a  Rule  Are  Specified 

I'dinaiily  there  are  two  seasons  that  show  greater  ac- 
y  in  the  demand  for  ornamental  lighting  standards  than 
rest  of  the  year,  namely  fall  and  spring.  Winter  months 
poor  owing  to  frost  conditions  and  in  the  summer  the 
icipalities  generally  put  off  buying  until  the  last  minute 
!  year,  however,  the  demand  has  been  excellent  all 
he  time  culminating  in  a  very  brisk  fall  buying.  In- 
uch  as  the  largest  buying  class  of  this  type  of  material 
the  municipalities  it  is  difficult  to  assign  any  reason 
this  year's  condition  of  trade. 

ost  of  the  business  this  year  has  been  for  new  installa- 
3,  though  a  fair  volume  of  trade  has  come  from  exten- 
s  to  existing  systems.  Few  orders  have  been  placed  for 
ter  lamp  standards,  the  single  lamp  standard  being 
ified  in  most  cases.  Of  those  orders  for  cluster  lamp 
dards,  it  is  understood  that  the  majority  have  been  for 
tions  to  systems  now  using  such  standards. 
I  spite  of  the  great  increase  in  cost  of  labor  and  manu- 
uring  materials  there  has  generally  been  but  a  small 
mce  in  the  price  of  standards.  This  is  probably  owing 
cipally  to  the  competition  in  the  field, 
eliveries  are  good  for  this  year,  they  being  but  little 
er  than  ordinarily.  Manufacturing  materials  have  held 
deliveries  somewhat  as  has  also  foundry  congestion. 
;ing  of  lighting  standards  is  but  one  of  many  lines  un- 
aken  by  the  foundries.  The  congestion  that  has 
rred  has  not  been  in  the  production  of  standards,  but 
ther  materials  for  which  the  dem.and  has  been  enorm.ous. 
ilmost  every  instance  that  standards  have  been  late  in 
g  delivered,  however,  it  has  been  found  that  the  instal- 


RELATION  OF  FOREIGN  TRADE 

TO  TOTAL  PRODUCTION 

Approximately    Seven    Per    Cent    of    the    Electrical 

Products  Which  Are  Manufactured  in  the 

United  States  Are  Exported 

The  electrical  export  trade  of  the  United  States  is  con- 
siderably smaller  than  is  generally  supposed.  Previous  to 
the  current  year  the  largest  export  trade  of  electrical  goods 
was  in  1913,  which  year  was  also  the  largest  electrical 
manufacturing  year  in  the  United  States  previous  to  1916. 
For  the  year  1913  the  electrical  exports  amounted  in  round 
numbers  to  $28,200,000  while  the  total  production  of  elec- 
trical goods  in  the  United  States  had  a  value  in  the  neigh- 
borhood of  $425,000,000.  The  ratio  of  exports  to  total 
production  was  6.65  per  cent. 
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TOTAL     PRODUCTION     OF     ELECTRICAL     GOODS     IN     HUNDRED     OF 
MILLIONS    OF    DOLLARS,    SHOWING    PORTION    EXPORTED 

In  the  following  year,  which  saw  the  outbreak  of  the 
European  war,  both  production  and  exports  fell  off,  the 
former  to  $360,000,000  and  the  latter  to  $20,000,000.  In 
this  year  the  ratio  of  exports  to  production  was  5.55  per 
cent.  Last  year  production  fell  to  its  lowest  in  some  years, 
amounting  to  between  $300,000,000  and  $350,000,000.  'Elec- 
trical exports,  however,  increased  in  value  to  $24,300,000, 
showing  a  ratio  of  7  to  8  per  cent. 

Estimates  made  by  the  Electrical  World  for  the  current 
year  based  on  figures  obtained  for  previous  months  place 
the  value  of  electrical  exports  at  the  record  figure  of  $35,- 
000,000  and  production  at  considerably  over  $500,000,000. 
The  1916  ratio  of  exports  to  production  would,  therefore, 
be  less  than  7  per  cent. 

The  most  recent  year  for  which  theie  are  available  de- 
tailed figures  for  both  production  and  exports  is  1914.    While 
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this  year  is  hardly  a  fair  uiic  to  show  rehitions  owii\j>;  to 
abnormal  c-onditions  during-  the  last  five  months  brought 
about  by  the  war,  the  relations  between  exports  and  pro- 
duction are  sufficiently  interesting  to  recoid.  These  figures 
are  shown  in  the  accompanying  table. 

It  will  be  noticed  that  in  1!)14  the  largest  relative  export 
trade  was  in  generatois,  amounting  to  over  10  per  cent  of 
the  total  value  of  generators  pioduced  in  the  United  States 
in  li)14.  In  1915  the  exports  of  generators  was  less  than 
in  11)14  by  21  per  cent.  In  the  first  six  months  of  the  cur- 
rent year  the  exports  of  generators  fell  off  still  more,  being 
less  than  40  per  cent  during  the  first  half  of  1915.  Since 
191(;  production  is  very  large  the  export  ratio  for  191(5  will 
he  much  smaller  than  that  for  1914. 

In  the  largest  line  of  electrical  manufacture,  namely  in- 
sulated wire  and  cable,  the  1914  ratio  of  exports  to  produc- 
tion was  the  lowest  of  all  products.  Out  of  a  total  pro- 
duction of  $69,505,578  but  $1,.']21,451  or  1.91  per  cent  was 
exported.  The  next  largest  line  of  manufacture  is  that  of 
motors  and  of  a  production  of  $44,176,235,  there  was  ex- 
ported $3,800,839  or  7.48  per  cent.  This  figure  is  some- 
what above  the  average. 

There  is  one  export  ratio  which  will  undoubtedly  be  much 
larger  for  1916,  and  that  is  for  tungsten  lamps.  With  Ger- 
many out  of  the  foreign  market  and  with  England  practi- 
cally unable  to  supply  the  domestic  demand  the  export  of 
tungsten  lamps  of  American  manufacture  has  grown  rapidly. 

Relation  of  1914   Ri.ectrical  Exports  to  Totat,  Production 


Aitioles  Total  Production 

Batteries   $23,402,455 

Generators    23,233,437 

Insulated  wire  and  cable      69,505,573 
Interior    wiring    supplies, 

including    fixtures 8,896,564 

Arc   lamps    742,142 

Carbon  lamps 1,397,572 

Tungsten   lamps    11,886,354 

Measuring  instruments.  .        8,786,506 

Motors     44.176,235 

TelegrapTi       instruments, 

including    wireless.  .  .  .         2,248,375 

Telephones    22,815,640 

Transformers     13,120,065 

Miscellaneous     129,201,758 

$359,412,676 
•Covers  period  beginning  July  1. 


Kxports 

Ratio  of 
Exports  t( 

Pro- 
duction in 
Per  Cent 

$635,522 
2,372,816 
1,321,451 

2.82 

10.22 

1.91 

591,136 

42,782 

88,025 

278,061 

•157,386 

3,300,839 

6.65 
5.78 
6.31 
2.34 
1.79 
7.48 

93,563 

1,251,788 

934,312 

8,895,434 

4.16 
5.49 
7.13 
6.89 

$19,963,11.'; 

5.55 

THE  WIRE  MANUFACTURING 

INDUSTRIES  IN  GREAT  BRITAIN 

War  Trade  Restrictions  Prevent  Orders  Being  Filled 

for  Other  Than  War  Requirements — Opportunities 

for  American  Wire  Manufacturers 

The  position  in  the  British  wire  manufacturing  indus- 
tries, which  have  of  late  had  to  contend  with  increasing  dif- 
ficulties as  a  result  of  the  further  somewhat  stringent 
restrictions  of  the  war  trade  officials  in  London,  has  not 
materially  improved  during  the  past  few  weeks.  The  over- 
seas trade  of  Great  Britain  in  the  wire-drawing  industries, 
as  a  further  outcome  of  those  restrictions,  which  are  con- 
sidered as  somewhat  arbitrary  by  British  manufacturers, 
has  practically  dwindled  into  a  negligible  quantity. 

While  the  ordinary  trade  inquiries  for  copper  wire,  strip, 
etc.,  for  electrical  purposes  have  been  fairly  satisfactory, 
the  inability  to  fulfil  orders  other  than  for  direct  war  re- 
quirements has  resulted  in  largely  increased  inquiries  being 
sent  to  the  United  States,  but  there  still  remains  over  a  sub- 
stantial margin  of  normal  trade  inquiries  awaiting  the  first 
favorable  opportunity  for  attention. 

There  are  undoubtedly  excellent  opportunities  awaiting 
American  wire  manufacturers  to  capture  a  further  con- 
siderable trade  in  copper  wire,  strip,  etc.,  in  England, 
which  British  wire  manufacturers,  as  a  result  of  the  heavy 
Government  demands  made  upon  them,  and  the  constantly 
increasing  difficulties,  in  the  s^ape  of  labor  shortage, 
transit  restrictions,  etc.  are  themselves  unable  to  satisfy. 
A  large  amount  of  American  copper  wire  has  been  bought 
and  retailed  by  many  of  the  most  important  vdre  manu- 
facturers in  Great  Britain. 


HALF-A-BILLION  YEAR 

Estimates    Based    on    Business    During    First    Eig!  j 
Months  of  1916,  Which  Shows  70  Per  Cent      J 
Increase  Over  Similar  191 5  Period  : 

This  will  be  a  $500,000,000  year  or  better  for  electrij 
manufacturers  according  to  estimates  based  on  the  businel 
of  the  first  eight  months  of  the  current  year.  Previous 
1916  the  most  prosperous  year  in  electrical  manufacturil 
was  1918  when  the  business  done  was  in  the  neighborhood 
$425,000,000.  During  the  first  eight  months  of  1916  the  V( 
lime  of  electrical  manufacturing  business  was  around  70  p, 
cent  greater  than  during  the  corresponding  period  of  1915. 


RELATION  OF  WESTERN 

ELECTRIC  TO  BELL  SYSTEl 

Manufacturer,  Official  Purchasing  Agent,  Storekeep 
and   Distributing  Agent  for  the  Greatest 
Telephone  System  in  This  Country 

As  is  well  known,  a  very  close  relationship  exists  betwe 
the  Western  Electric  Company  and  the  Bell  Telephone  Sj 
tem.  As  a  jobber  and  the  third  largest  manufacturer 
electrical  goods  in  the  United  States,  with  branch  offic 
all  over  the  country,  this  company  is  probably  best  kno> 
to  the  electrical  trade  generally.  On  the  other  hand,  t 
bulk  of  its  business  is  the  telephone  supply  business,  mc 
of  which  is  with  the  various  constituent  companies  of  t 
Bell  system. 

In  1881  the  Western  Electric  Company  was  incorporat 
and  a  contract  was  made  the  next  year  between  the  Ame 
can  Bell  Telephone  Company  and  the  Western  Electric 
which  the  latter  should  make  all  of  the  telephones  for  t 
telephone  company,  and  become  licensed  under  the  telephc 
company's  patents  to  make  apparatus  for  the  telephc 
company's  licenses.  From  that  time  on  the  company  gr 
until  it  is  now  the  manufacturer  for  the  Bell  system. 

From  the  beginning  the  Western  Electric  did,  in  additi 
to  its  manufacturing  business,  a  jobbing  business  and  gn 
ually  developed  to  the  point  where  it  was  furnishing  t, 
Bell  companies  a  large  proportion  of  their  requirements  ' 
line  material  and  material  not  of  Western  Electric  mar 
facture.  This  led  to  the  inauguration  about  fifteen  ye£; 
ago  of  the  "supply  contract."  By  this  means  the  Westei 
Electric  gradually  became  purchasing  agent  for  the  B 
system. 

In  discussing  this  relation  of  the  company  with  the  Bl 
system  in  the  company's  house  organ,  the  Western  Elect- 
News,  President  H.  B.  Thayer  says: 

"As  manufacturer  we  provide  what  is  wanted  of  unifoi: 
quality  and  at  reasonable  cost.  For  the  Bell  companies  "; 
are  officially  purchasing  agent  and  storekeeper.  In  this  )■ 
lation  we  maintain  a  large  organization  to  find  sources 
supply,  to  study  the  quality  and  price  conditions  and  trai 
portation  costs,  besides  actually  buying  and  delivering  t: 
material. 

"We  gather  their  materials  from  the  various  factorii 
including  our  own,  and  distribute  them  through  thirty-fo 
warehouses,  which  we  maintain  in  the  more  important  citii 
and  distributing  centers  of  the  country.  We  also  distribi; 
such  material  direct  from  the  factory  to  the  place  wht; 
it  is  to  be  utilized,  as,  for  instance,  line  material  which  > 
shipped  often  from  various  factories  to  points  along  a  li' 
under  construction.  We  fill  annually  for  the  conipan ; 
under  this  contract  about  500,000  orders.  Some  orders  c! 
for  a  single,  small  item.  Some  call  for  big  switchboar. 
There  is  no  way  of  estimating  the  value  of  the  efficieri' 
and  economy  coming  out  of  this  relation,  because  since : 
first  went  into  effect  many  other  improvements  have  bei 
working  toward  greater  efficiency  and  economy. 

"There  are  about  10,500  telephone  companies  in  t! 
United  States;  and  5620  of  them  were  our  customers  duri! 
1915  for  some  portion  of  their  requirements.  Thus  it ; 
that  the  Western  Electric  Company  has  become  a  suppl ' 
to  connecting  and  potentially  connecting  companies.  1- 
Western  Electric  Company  is  the  workshop  of  the  Bl 
system." 
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Manufacturing  and  Industrial 

Max  W.  Zabel  announces  the  removal  of  his  office  from 
1332  Monadnock  Block  to  room  1336  in  the  same  building. 
He  will  continue  to  conduct  the  practice  of  patent  and 
trademark  law. 

A.  H.  Sullivan,  manager  of  the  Columbia  Electric  &  Engi- 
neering Company  of  Lincoln,  Neb.,  has  become  connected 
with  the  electrical  engineering  department  of  the  Bion  J. 
Arnold  Company  of  Chicago. 

The  Wagner  Electric  Manufacturing  Company  of  St. 
Louis  announces  the  opening  of  a  sales  office  and  service 
station  at  922  North  Pennsylvania  Street,  Indianapolis,  Ind. 
The  office  will  be  in  charge  of  Mr.  Charles  M.  Welch. 

The  Greenwood  Advertising  Company  (Western),  1942- 
1946  South  Main  Street,  Los  Angeles,  Cal.,  announces  that 
it  has  taken  over  the  Brown  Flasher  &  Manufacturing 
Company  and  is  ready  to  supply  the  trade  with  any  type 
of  flasher  made. 

The  Trumbull  Electric  Manufacturing  Company,  Plain- 
ville.  Conn.,  has  moved  its  Chicago  office  from  15  South 
Desplaines  Street  to  larger  and  more  convenient  quarters 
at  40  South  Clinton  Street.  W.  P.  Naser,  branch  manager, 
is  in  charge  of  this  office. 

A,  B.  Hatch,  who  for  the  past  ten  years  has  been  secre- 
tary of  the  Pelouz  Manufacturing  Company,  Chicago,  and 
who  for  six  years  was  manager  and  secretary  of  the  com- 
pany, has  resigned  to  accept  the  position  as  manager  of 
the  C.  A.  Taylor  Trunk  Works,  Chicago. 

The  Lincoln  Electric  Company,  Cleveland,  Ohio,  has  ap- 
pointed the  Read-Dresser  Engineering  Company,  149  Broad- 
way, New  York,  its  agent  in  charge  of  territory  embracing 
part  of  Connecticut,  New  York  City  and  neighboring  coun- 
ties in  New  York  State  and  the  northern  counties  in  New 
Jersey. 

The  Fomes-Walters  Electric  Company,  201  Third  Street, 
N.  W.,  Canton,  Ohio,  has  recently  been  formed  and  is  en- 
gaged in  the  electrical  contracting  and  supply  business.    G. 

F.  Fornes  is  president,  W.  H.  Burgener,  vice-president; 
S.  L.  Fornes,  secretary  and  treasurer,  and  R.  H.  Walters, 
general  manager. 

Orders  for  Overhead  Protective  Crossing  Clamps. — Edwin 

G.  Hatch,  New  York,  has  recently  received  orders  from  the 
Schuylkill  Gas  &  Electric  Company,  the  Lehigh  Navigation 
Electric  Company,  the  East  Haddam  Electric  Light  Com- 
pany and  since  the  beginning  of  the  year  three  orders  from 
the  Illinois  Traction  System  for  protective  clamps. 

Howell  Electric  Motors  Company,  Howell,  Mich.,  an- 
nounces that  it  has  recently  increased  its  capital  stock  from 
$30,000  to  $100,000.  The  company  manufactures  standard 
squirrel  cage  and  slip-ring  polyhase  electric  motors  from 
0.5  hp.  to  100  hp.  The  officers  are  H.  N,  Spencer,  presi- 
dent; C.  L.  Daun,  vice-president  and  manager;  W.  M. 
Spencer,  secretary  and  treasurer,  and  C.  F.  Norton,  sales 
manager. 

The  Edison  Storage  Battery  Supply  Company,  Orange,  N. 
J.,  announces  the-  opening  of  its  Los  Angeles  office  on  the 
fourth  floor  of  the  San  Fernando  Building,  corner  Fourth 
and  Main  Streets.  James  F.  Rogan,  who  has  been  acting 
as  local  distributor  of  Edison  storage  batteries  in  Los  An- 
geles, will  become  resident  manager.  The  Edison  Storage 
Battery  Supply  Company  also  maintains  two  other  offices  on 
the  Pacific  Coast,  one  at  206  First  Street,  San  Francisco,  in 
charge  of  District  Manager  E.  M.  Cutting,  and  another  at 
65  Columbia  Street,  Seattle,  under  F.  C.  Gibson  as  resident 
manager. 

The  Main  Electric  Manufacturing  Company,  500  Aiken 
Avenue,  Pittsburgh,  Pa.,  maker  of  small  generating  plants, 
announces  that  it  has  been  enjoying  exceptionally  good 
business  the  past  few  months,  a  period  of  the  year  usually 
somewhat  dull  for  the  company.  Orders  have  been  coming- 
in  large  numbers  from  various  parts  of  this  country  and 
from  such  foreign  countries  as  the  West  Indies,  Brazil, 
Costa  Rica,  and  Canada.  M.  E.  Main,  president  of  the  com- 
pany, states  that  the  new  battery-charging  outfit  which  his 
concern  has  recently  brought  out  has  been  especially  suc- 
cessful and  orders  are  steadily  being  received  for  it. 


Combustion  Engineering  Corporation  Holds  Sales  Con- 
vention.— A  meeting  of  the  sales  managers  and  executives 
of  the.  Combustion  Engineering  Corporation,  11  Broadway, 
New  York  City,  manufacturer  of  stokers,  was  held  on 
Sept.  15  and  16.  This  meeting  was  called  by  G.  E.  Learn- 
ard,  vice-president  of  the  company,  in  order  to  enable  all 
of  the  men  who  are  directing  the  sales  efforts  of  the  com- 
pany to  meet  and  become  more  thoroughly  acquainted,  to 
interchange  ideas  and  to  ask  questions,  and  to  become  more 
familiar  with  improvements  in  the  company's  products. 

The  Electric  Equipment  Company  of  Los  Angeles,  Cal., 
has  added  extensively  to  the  line  of  products  for  which  it 
acts  as  a  direct  factory  service  station.  The  line  now  in- 
cludes "U.  S.  L."  storage  batteries,  "Eisemann"  magnetos, 
"Moa"  magnetos,  "Disco"  electric  starters,  "North  East" 
t  lectric  starters,  "Bijur"  electric  starters,  "Detroit"  electric 
starters,  "Ward  Leonard"  electric  starters,  "Eeco"  magnet 
chargers  and  magnetmeters,  "Klaxon"  horns,  "Atwater- 
Kent"  ignition  and  "Dyneto"  electric  starting  and  lighting 
system.  Ground  is  being  broken  for  a  new  store  building 
on  Bush  Street,  near  Van  Ness  Street,  in  San  Francisr-o, 
which  will  be  completed  in  about  ninety  days. 


NEW  YORK  METAL  MARKET    PRICES 

, Sept.  12 ,        , Sept.  19 ^ 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid         Asked 

Copper                                           £          s        d  £          s       d 

Ijondon,  standard  spot....        Ill        0        0  116        0        0 

Prime  Lake    27.62%  to  28.00t  27.75       to  28.25t 

Electrolytic 28.12  Vi  to  28.371/2 1  28. .37%  to  28  62  Vi  t 

Casting    '.  .  .    25.50       to  25.75t  26.00       to  26.25t 

Copper  wire 33.00t  33.00t 

Lead 6.50  7.00 

Nickel    45.00       to  50.00  ....       to  50.00 

Sheet  zinc,  f.o.b.  smelter. .  .               IS.OOf  15.00t 

Spelter    9.171/2  to    9.30  9.55       to    9.80 

Tin,  straits 38.30  38.50 

Aluminum.  98  to  99  per  cent   59.00       to  61.00t  60.00       to  62.00t 

OLD  METALS 

Heavy  copper  and  wire. .  .  .      22.00  to  22.50t  22.00  to  22.50t 

Brass,    heavy    12.75  to  13. OOt  12.75  to  13. OOf 

Brass,   light    9.10  to  10.50t  9.10  to  10.50t 

Lead,    heavy     5.50  to    5.62V2t  5.65  to    5.87V2t 

Zinc,    scrap     6.00  to    6.50t  6.00  to    6.50t 

COPPER  EXPORTS 

Total  tons  to  Sept.   19 16,310 

tNominaL 


Corporate  and  Financial 

Edison  Electric  Hluminating  Company  of  Boston,  Mass. — 

A  gain  of  nearly  12  per  cent  in  gross  earnings  is  recorded 
in  the  return  of  the  company  filed  with  the  Massachusetts 
Gas  &  Electric  Light  Commission  for  the  year  ended  June 
30,  1916,  the  respective  gross  revenues  for  the  year  and 
for  the  fiscal  year  1915  being  $8,302,814  and  $7,429,124. 
Operating  expenses  were  $4,619,184  for  1916,  or  only  $287,- 
839  more  than  in  1915.  The  number  of  customers  in- 
creased from  72,902  to  86,018  and  the  total  energy  delivered 
at  the  station  buses  was  233,258,883  kw.-hr.,  compared  with 
198,390,200  the  year  previous.  The  comparative  sources  of 
revenue  for  the  two  years  are  given  below: 

Revenue  from  1916.  1915. 

Commercial    lighting     $5,653,226  $4,947,922 

Power    service    1,482,707  1,339,321 

Energy  sold  to  street  railways 197,361  184,843 

Street   arc   lighting 488,808  561,085 

Street    incandescent    lighting 377,463  306,106 

Energy   to   other   companies   and    to   muni- 
cipalities       103,248  89,845 

During  the  year  just  closed  the  company  declared  12  per 
cent  in  dividends,  the  total  being  $2,707,764.  The  out- 
standing capital  stock  at  the  end  of  the  year  was  $22,518,- 
200,  on  which  premiums  had  been  paid  to  the  extent  of 
$17,906  896.  There  were  $1,405,000  in  bonds  outstanding, 
and  the  total  liabilities  of  the  company  on  June  30  last  were 
$48,689,680,  the  total  surplus  being  $155,012.  The  operating 
ratio  for   the   year  was   55.6  per   cent. 

The  output  of  the  Edison  system,  which  now  covers  about 
750  square  miles  of  territory,  during  the  last  fiscal  year 
was  as  follows:  Total  energy  sold,  157,839,680  kw.-hr., 
compared  with  137,140,617  kw.-hr.  sold  during  the  year; 
energy  used  by  company,  9,384,277  kw.-hr.,  compared  with 
8,447,725  kw.-hr.  in  1915;  total  energy  unaccounted  for, 
56,034,926    kw.-hr.,    against    51801,858    kw.-hr.    last    year; 
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total  eru'i-py  jucouiited  for  in  1*)1(),  l(;7,22:{,!)r)7  kw.-hr.,  and 
in    li)ir),    1  l(),r)88,;{4'J   kw.-hr.      The   maximum    load   occ-urrcd 
on   Dec.   V.i,  IDlfi,  and   totaled   72.«()2  k\v.,  that  of  last  year 
bein^•   (5r),.'}42   kw.     In    IDK!   the   company  consvmied    li)8,i)r)l 
tons  of  coal,  compared  with   182, ()7!)  tons  the  previous  year, 
and   the   averaj>e   cost   of   coal    per   ton   used   and   accounted 
for  was   $;5.78   in    U)U\   and   $8.90   in   1915.     The   connected 
load   on    June   ."U),    191(5   was   248,337   kw.,   composed   of   the 
following:    classes    of    service:     Commercial    incandescents, 
122, (i88  kw.;  municipal  incandescents,  1357  kw.;  commercial 
arcs,  1108  kw.;   municipal  arcs,  2801   kw.;   street  railways, 
37,400   kw.;   power   customers'   motors,   77,988   kw.      Durin^^- 
the  year  the  connected  motor  load  exclusive  of  street  rail- 
ways increased  r)90()  kw.;  the  street  railway  connected  loml 
increased  5150  kw.,  and  the  commercial   incandescent  con- 
nected  load  increased   13,048  kw.     An  exceedingly  vigorous 
house-wiring-  campaign  has  been  in  progress  throughout  the 
year.     Of  the  customers  on  June  30  last,  10,183  used  both 
lighting  and  power  service;  1237  used  power  only,  and  74  262 
used   lighting  service  only.     In  the  generating  department 
the  company  lists  eighty-three  boilers  with  a  combined  rat- 
ing of  40,13(;  hp.,  and  twenty-seven  steam-generating  units, 
with  a  combined  rating  of  l(50,(i00  hp.     The  latter  include 
seventeen  reciprocating  engines  rated  at  from  650  to  2500 
hp.,  and  ten  turbo-generators  rated  at  from  700  hp.  to  20,000 
hp.,  the  company  having  three  turbines  of  the  last-named 
size.      In    the    main    the   system    output   is   carried    by   the 
large   turbines    of   the    L    Street   station    in    South    Boston, 
supplemented   by   the   Atlantic   Avenue    direct-current  gen- 
erating station.    The  total  capacity  of  the  generators  on  the 
system  is   116,400  kw.,  and  there  are  sixteen  storage  bat- 
teries   and    numerous    substations. 

The  principal  operating'  expenses  for  the  1916  year  were; 
Manufacturing  expense,  $1,420,122;  distribution,  $932,996; 
office  expenses  and  management,  $904,732;  taxes,  $954,760; 
miscellaneous,  $406,497.  The  manufacturing  expense  was 
composed  of  the  following  items:  Fuel,  $751,666;  rentals, 
real  estate,  $42,934;  oil,  waste  and  packing,  $3,558;  water, 
$21,173;  station  wages,  $344  852;  station  tools,  appliances, 
etc.,  $2,456;  station  structural  repairs,  $14,572;  steam  plant 
repairs,  $114,375;  electric  plant  repairs,  $124,532.  The  sub- 
division of  distribution  expenses  was:  Care  of  lights  and 
meters,  meter  reading,  collections,  $73  630;  maintenance  and 
renewals  of  street  lamps,  $152,744;  renewals  of  commercial 
lamps,  $187,558;  repairs  and  renewals  of  lines  and  conduits, 
$438,611;  repairs  and  renewals  of  meters  and  transformers, 
$80,451. 

King's  County  Lighting  Company,  Brooklyn,  N.  Y. — The 

company  has  been  given  permission  by  the  Public  Service 
Commission  of  the  First  District  of  New  York  to  issue 
additional  bonds  to  the  amount  of  $675,000  on  the  condi- 
tion that  $134,545.43  of  the  proceeds  of  the  bond  issue 
shall  be  credited  to  the  company's  depreciation  fund,  $472,- 
954.57  for  improvements  and  $67,500  for  expenses  of  sale 
and  discount.  Another  order  issued  by  the  commission 
calls  for  a  rehearing  on  the  company's  affairs.  At  this 
hearing  it  is  to  be  determined  whether  the  company  shall 
reclassify  its  fixed  capital  account  in  accordance  with 
the  classification  prescribed  by  the  commission,  as  well  as 
whether  the  company  shall  increase  its  reserve  for  accrued 
amortization  of  capital  by  transferring  from  its  surplus 
such  amounts  as  the  commission  believes  to  be  necessary. 

Public    Service    Corporation    of    New    Jersey,    Newark, 

N.  J. — Directors  of  the  corporation  at  a  meeting  on  Sept. 
19  issued  to  stockholders  $5,000,000  of  the  $25,000,000  stock 
authorized  at  the  stockholders'  meeting  last  summer.  The 
new  stock  will  raise  the  company's  outstanding  capitaliza- 
tion to  $30,000,000.  Stockholders  may  subscribe  to  the  new 
stock  at  par  until  Oct.  2,  and  may  pay  for  it  on  or  before 
Nov.  1,  in  which  event  they  will  receive  5  per  cent  interest 
to  Jan.  1,  or  they  may  pay  at  any  time  before  Jan.  1,  when 
the  new  stock  will  become  entitled  to  dividends.  In  recent 
years  improvements  and  extensions  have  been  financed  by 
the  sale  of  notes  or  bonds.  The  directors  decided  to  tran- 
sact such  financing  in  the  future  by  stock.  By  so  doing 
they  conferred  rights  of  value  to  stockholders,  the  last 
sale  of  stock  having  been  at  134.  The  directors  also  de- 
clared a  quarterly  dividend  of  2  per  cent,  which  is  the 
second  dividend  at  the  8  per  cent  annual  rate.  The  divi- 
dend is  payable  on  Sept.  30  to  stock  of  record  Sept.  25. 


New  Utility  and  Industrial  Companies  I 

The  Klectric  Equipment  (\)mpany  of  Des  Moines,  Iowa, 
has  l)e(jn  incorporated  by  A.  li.  Rich,  E.  G.  Klimpke,  G.  W. 
Peters   and    H.   B.   Huftly.     The  company    is   capitalized  at    J 

$10,000.  ' 

'I'he  Essex  Tool  Works  of  Newark,  N.  J.,  has  filed  article: 
of  incoi'poration  with  a  capital  stock  of  $25,000  to  do  a  gen- 
eral electrical  and  mechanical  engineering  business.  The 
incorporators  are:  J.  W.  Ro.senbaum,  J.  II.  Cohen  and  K. 
Sherman  of  Newark,  N.  J. 

The  Artificial  Daylighting  Company  of  New  York  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $50,000  by 
I.  Mulcay,  I.  B.  Lewis  and  C.  Swanson,  203  Broadway,  New 
York  City.  The  company  proposes  to  deal  in  fixtures,  light- 
ing and  illuminating  equipment. 

1he  Crescent  Electric  Company  of  Sheridan,  Wyo.,  has 
been  incorporated  by  John  S.  Backus,  E.  C.  Conley  and  B. 
L.  Conley  of  Sheridan,  Wyo.  The  company  is  capitalized 
at  $10,000  and  proposes  to  do  a  general  electrical  business 
and  deal  in  electrical  devices  and  supplies  of  all  kinds. 

S.  V.  M.  Sales  Corporation  of  New  York,  N.  Y.,  has  filed' 
articles  of  incorporation  with  a  capital  stock  of  $600,000. 
The  company  proposes  to  manufacture  and  deal  in  motors, 
engines,  machinery  and  electrical  devices.  The  incorpor- 
ators are:  F.  Ducasse,  E.  L.  Russell,  1765  Broadway;  E.  P.. 
Gates,  30  East  Forty-second  Street,  New  York,  N.  Y. 


Trade  Publications 

Rectifiers. — The  Imperial  Electrical  Company,  Union  City^ 
Ind.,  has  issued  a  four-page  leaflet  descriptive  of  its  new 
"Imperial"  rectifier  for  charging  batteries. 

Lighting  Fixtures. — The  Consolidated  Lamp  &  Glass  Com- 
pany, Coraopolis,  Pa.,  has  prepared  a  four-page  folder  which 
contains  information  on  its  "Cora"  semi-indirect  Bowls. 

Electrical  Household  Appliances. — The  Pelouze  Manufac- 
turing Company,  232-242  East  Ohio  Street,  Chicago,  111.,  has- 
prepared  a  small  illustrated  bulletin  on  its  electrical  house- 
hold appliances. 

Galvanometer. — The  Type  R  inexpensive  galvanometer 
of  high  sensitivity  is  described  and  illustrated  in  a  leaflet 
issued  by  the  Leeds  &  Northrup  Company,  4901  Stenton 
Avenue,  Philadelphia,  Pa. 

Railway  Line  Material. — The  General  Electric  Company  of 
Schenectady,  N.  Y.,  has  issued  bulletin  No.  4404-A  (super- 
seding bulletin  No.  44004)  on  "Railway  Line  Material  for 
Direct  Suspension."    The  bulletin  is  well  illustrated. 

Electrical  Insulation. — A  neat  booklet  containing  valuable 
data  on  "Dependable  Insulation"  has  been  issued  by  the 
Dielectric  Manufacturing  Company  of  St.  Louis.  There  are 
numerous  interesting  insulation  curves  in  this  booklet. 

Ground  Cone. — Hickey  &  Schneider,  61  Broadway,  New 
York  City,  have  issued  an  iljustrated  leaflet  on  Burn- 
Boston  carbon  ground  cones;  Johnson  transmission  tap 
clamps,  H.  &  S.  cross-over  protecting  clamps,  and  H.  & 
S.  seamless  copper  splicing  sleeves. 

Hydraulic  Turbines.— The  S.  Morgan  Smith  Company, 
^'ork,  Pa.,  has  issued  bulletin  No.  104  which  is  attractively 
illustrated  and  which  contains  considerable  information  on 
various  types  of  hydraulic  turbines.  The  bulletin  is  made 
up  of  sixty-seven  pages  and  besides  the  actual  descriptions 
of  apparatus  contains  useful  tables. 

Instruments  and  Relays. — The  Westinghouse  Electric  & 
Manufacturing  Company,  of  Pittsburgh,  Pa.,  has  recently 
issued  catalog  3-B,  which  contains  illustrations  and  descrip- 
tions of  Westinghouse  switchboard,  portable  and  precision 
instruments,  ammeter  shunts,  instrument  transformers  and 
relays.    The  text  is  well  gotten  up  and  contains  120  pages. 

Insulators. — "The  Insulator  Book"  is  the  title  of  a  hand- 
somely bound  and  illustrated  book  recently  prepared  by  the 
Locke  Insulator  Manufacturing  Company  of  Victor,  N.  Y. 
Besides  giving  complete  data  on  the  Victor  line  of  insulators 
and  ?upplies,  many  useful  wire  tables  are  given,  including 
specifications  for  bare  hard-drawn  copper  wire,  untreated 
cross-arms,  transmission  towers  and  poles. 
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New  England 


BROCKTON,  MASS. — The  Edison  Elec- 
ic  Illuminating-  Company  of  Brockton  has 
titioned  the  State  Gas  and  ]<:iectric  Light 
)niniissioners  for  permission  to  isKue  4920 
[ditional  shares  of  capital  stock  at  $140, 
e  proceeds  to  be  used  for  imiirovements 
nteniplated  or  under  way,  including  the 
nsftuction  of  a  large  power  plant  in  ]']ast 
-idgewater,  the  stringing  of  a  heavier  feed 
ire  in  Brockton  and  through  the  city  to 
ontello,  the  inauguration  of  a  new  service 
rough  West  Bi'idgewater  to  a  point  in 
rockton  near  the  fair  grounds  and  the 
nstruction  of  a  new  underground  conduit 
I  I'leasant  Street  ;  the  erection  of  a  new 
rvice  line  from  Montello  to  Abington, 
e  laying  out  of  an  alternative  service  to 
at  town,  tlie  building  of  a  new  terminal 
luse  in  Brockton,  iiuTeasing  the  company's 
cilities  for  supi)Iying  energy  in  Stoughfon 
id  the  extension  of  its  service  in  Hanover 
id  Hanson  so  that  it  may,  if  need  be,  fur- 
sh  energy  for  the  Silver  Lake  and  Sandy 
)nd    pumping    station. 

EAST  BRAJNTREE,  MASS. — Prepara- 
jns    are    being    made    for    the    installation 

a  new  turbine  engine  at  the  municipal 
sctric  plant.  The  system  will  be  changed 
om  two  to  three  phase. 

SALEM,  MASS. — The  Salem  Electric 
ghting  Company  is  reported  to  be  con- 
mplating  the  installation  of  another  tur- 
ne  engine,  increasing  the  output  of  its 
ant  to  23,000  hp. 

TAUNTON,  MASS. — The  extension  of 
e  transmission  lines  of  the  municipal  elec- 
ic-light  system  into  the  town  of  Raynham 

under  consideration. 

EAST  NORWALK,  CONN. — At  a  special 
;ction  held  Sept.  11  the  proposal  to  lease 
e  municipal  electric  plant  to  the  United 
ectric  Light  &  Water  Company  for  a 
iriod  of  20  years  and  enter  into  a  con- 
act  with  the  company  for  street  lighting 
is   defeated. 

GREENWICH,  CONN. — Plans  are  being 
nsidered  by  the  New  York,  New  Haven 
Hartford  Railroad  Company  for  the  con- 
ruction  of  a  large  switch  plant,  calling 
r  a  tower  to  house  32  electric  machines 
d  16  mechanical  machines.  Of  these  21 
metrical  and  10  mechanical  will  be  in- 
illed  with  the  tower.  This  work  will  be 
ne  by  the  company's  own  forces. 
NEW  BRITAIN,  CONN. — The  contract 
r  electric  wiring  for  the  new  Burritt 
hool  has  been  awarded  to  the  Spring  & 
ickley  Electric  Company  of  New  Bri- 
in,    at    .$3,924. 


Middle  Atlantic 

ALBANY,    N.    Y. — Bids    will    be    received 

■  General  W.  W.  Witherspoon.  superin- 
ndent    of    public    works,    Capitol.    Albany, 

Y..  until  Oct.  10,  for  furnishing  and 
stalling  new  governor  equipment  for  the 
dro-electric  power  plant  on  the  Erie 
inal  near  the  east  end  of  the  Crescent 
m.  Plans,  sheets  1  to  3.  will  be  fur- 
shed  by  the  State  Engineer  at  10  cents 
r  sheet.  The  cost  is  estimated  at  $0  310. 
ARCADE.  N.  Y. — A  special  election  will 
on  be  called  to  vote  on  the'  proposal  to 
ipropriate  $2,.^.0r,  for  the  installation  of  a 
lokr  consumer  at  the  municipal  electric- 
;ht  plant. 
BROOKLYN,  N.  Y. — Bids  will  be  received 

■  C.  B.  J.  Snyder,  superintendent  of  build - 
gs.  Department  of  Education,  Fifty-ninth 
;reet,  and  Park  Avenue,  New  York,  N.  Y., 
itil  Oct.  2,  for  alterations,  fire  protection, 
nitary,  heating,  electric  work,  etc.,  dupli- 
ite  school  plan,  at  Public  School  132,  Man- 
ittan  Avenue  and  (^onselyea  Street,  and 
ublic  School  16.^),  Lott  Avetiue,  between 
opkinson  Avenue  and  Amboy  Street, 
rooklyn.  Plans  and  specifications  may  be 
en  at  the  above  office  and  also  at  liranch 
Rce,  131  Livingston  Street,  Brooklyn,  N.  Y. 
BROOKLYN.  N.  Y. — Bids  will  be  re- 
ived at  the  Bureau  of  Supplies  and  Ac- 
unts.  Navy  Department,  Washington,  D. 
,  until  Oct.  3,  for  furnishing  and  in- 
alling  indicators,  and  delivering  cartridge 
ses,  powder  tanks,  electric  water  heaters, 
Dtors,  fuel  oil  meters,  electric  bake  ovens, 
achine  tools,  steel  pipe,  bronze  chain, 
eet  brass,  bronze,  lead  and  steel,  steel 
apes,  boiler  plates,  coinposition  pipe  fit- 
igs,  unions,  valves,  telephone  cable  and 
igle  conductor  wire,  etc.,  at  the  navy 
.rd.  Brooklyn.  N.  Y.  Proposal  blanks 
ay  be  obtained  upon  application  to  the 
lOve  bureau  or  to  the  supply  officer,  navy 
ird,    Brooklyn,    N.    Y. 

BROOKLYN,  N.  Y. — Bids  will  be  received 
'  C.  B.  J.  Snyder,  superintendent  of  school 
lildings.  Department  of  Education,  Fiftv- 
nth  and  Park  Avenue,  New  York,  N.  T., 
itil  Sept.  27  for  installing  electric-light 
uipment  in  Public  Schools  1,  12.  3  2,  7.^>. 
I  and  116,  borough  of  Brooklyn.    Bids  will 
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also  be  received  at  the  same  time  and  place 
foi-  alterations,  fire  protection.  .sanitar.\-, 
heating,  electric  work,  etc.,  for  duplicate 
school  plan,  at  Public  Schools  126,  149,  1.^)0. 
l.")6  and  173,  borough  of  Brooklyn.  A  sep- 
arate pi-oposal  must  be  submitted  for  each 
item.  Blank  forms,  plans  and  specifications 
may  be  obtained  at  the  above  office  and 
also  at  branch  office,  131  Livingston  Street. 
Hrooklyn.    N.    Y. 

DANSVILLE,  N.  Y. — An  extension  is 
l)eing  erected  to  the  plant  of  the  Dansville 
(Jas  i^-  Electric  Company  to  provide  space 
for  a  2r)0-hp.  water  tube  boiler.  Contracts 
for-  the  work  have  been   placed. 

ELMIRA,  N.  Y. — The  Public  Service 
Commission  has  approved  franchises  grant- 
ed to  the  Elmira  Water,  I.,ight  &  Railroad 
Compan.N-  for  electric  plants  and  distribut- 
ing systems  in  Montour,  Catherine  and 
0<lessa. 

HUDSON,  N.  Y. — Bids  will  be  received 
by  Mrs.  Annie  Windsor  Allen,  president  of 
the  board  of  managers  of  the  New  York 
State  Training  School  for  Girls,  Hudson, 
N.  Y.,  until  Sept.  26  for  heating  work  and 
stokers  for  boilers  at  the  New  York  State 
Training  School  for  Girls.  For  details  see 
inoposal    columns. 

ITHACA,  N.  Y. — The  Ithaca  Gas  &  Elec- 
tric Company  has  applied  to  the  Public 
Service  Commission  for  approval  of  the 
IJurchase  of  the  capital  stock  of  the  Homer 
&    Cortland    Gas    &    Light    Company. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  C.  B.  J.  Snyder,  superintendent  of  school 
buildines.  Department  of  Education,  Fifty- 
ninth  Street  and  Park  Avenue,  New  York, 
N.  Y.,  until  Sept.  25  for  additions  and  alter- 
ations to  the  electric  equipment,  duplicate 
.school  plan,  at  Public  Schools  72,  101,  168 
and  171,  borough  of  Manhattan. 

NEW  YORK,  N.  Y. — Plans  are  being  pre- 
pared by  the  engineering  department  of  the 
Pennsylvania  Railroad  for  the  installation 
of  an  electric  switch  and  signal  system 
for  the  New  York  Connecting  Railroad 
Company.  The  signal  work,  it  is  under- 
stood, will  be  installed  by  the  Pennsyl- 
vania Railroad  Company  and  the  New  York, 
New  Haven  &  Hartford  Company  jointly. 

SONYEA,  N.  Y. — Bids  will  be  received 
by  Percy  L.  Lang,  president  board  of  man- 
agers of  Craig  Colony  for  Epliptics  at 
Sonyea,  N.  Y.,  until  Oct,  10,  for  construc- 
tion, plumbing,  electric  work,  etc.,  for  al- 
terations and  additions  to  storehouse  and 
cold  storage  plant  and  additions  and  altera- 
tions to  water  supply,  heating  and  electric 
work  at  Craig  Colony  for  Euileptics,  Sonyea. 
Drawings  and  specifications  may  be  ob- 
tained at  the  Denartment  of  Architecture, 
Capitol,  Albany,  Lewis  F.  Pilcher  is  State 
architect. 

SYRACUSE,  N.  Y.— A  permit  has  been 
granted  by  the  Bureau  of  Building  to  the 
Hoatling- Warner  Company  for  the  erection 
of  a  power  plant  in  the  rear  of  the  com- 
pany's plant  at  720  North  Clinton  Street. 

TOMPKINSVILLE,  N.  Y. — Bids  will  be 
received  at  the  office  of  the  inspector,  third 
light  house  district,  'Tompkinsville,  N.  Y., 
until  Sept.  25  for  furnishing  stove  parts  and 
electric   lamps. 

FRANKLIN,  PA. — The  Franklin  Electric 
&  Ice  Company  has  been  granted  a  25-yr. 
franchise  to  operate  an  electric-light  and 
power  service  in  Franklin.  Control  of  the 
company  is  reported  to  have  recently 
changed  hands.  Extensive  improvements 
are  reported  under  way  in  the  generating 
and  distributing  systems. 

PHILADELPHIA,  PA. — Contract  for 
construction  of  a  power  plant  for  S.  B.  & 
B.  W.  J<"leisher,  manufactuiers  of  yarns  and 
worsteds,  to  cost  $70,000,  has  been  awarded 
to  W.  Steel  &  Sons  Company  of  Phila- 
delphia. 

POTTSTOWN,  PA. — The  Philadelphia  Su- 
burban Gas  &  Electric  Company  of  Potts- 
town  has  acquired  a  site  of  five  acres  in 
Cromby,  near  Phoenixville,  on  which  it  pro- 
poses to  erect  a  large  power  station  to  sup- 
ply electricity  in  Phoenixville,  Pottstown 
and  West  Chester.  The  building  will  be 
l.'JO  ft.  by  50  ft.  Two  5000-kw.  generators 
will  be  installed,  driven  by  steam  power. 
Plans  call  for  the  completion  of  the  plant 
hy   January,    1918. 

READING,  PA. — The  Reading  Transit  & 
Light  Coinpany  is  contemplating  the  con- 
struction of  a  new  high-tension  transmis- 
.sion  line  to  Kutztown  for  service  to  the 
AUentown-Reading  electric  railway. 

ROCHESTER,  PA. — Bids  will  be  received 
at  the  office  of  the  Secretary  of  the  Coun- 
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cil,  Rochester,  I'a.,  until  Oct.  2,  for  light- 
ing the  streets  and  nignways  of  tne  bor- 
ough of  Rochester  for  a  period  of  five  years 
with  electricity,  using  series  tungsten  lamp.^ 
of  80,  100,  2.'i0  and  400  ci>.  James  W. 
Donca;;ter  is  secretary. 

SHARDN,  PA. — The  Mahoning  &  She- 
nango  Railway  &  Light  Company  of 
Voungstowii  has  awarded  c<mtract  for  the 
creclioii  of  a  nigh-tension  transmission  line 
fi-oin  the  generating  station  at  Lowellvillw 
to  Sharon,  a  distance  of  14  miles,  to  the 
Stone  i<:  Webster  Engineering  Corporation 
of  Boston,  Mass.  The  wires  will  be  carried 
on  steel  towers. 

STI':J':LT0N,  pa. — steps  have  been  taken 
toward  installing  a  new  lighting  system  on 
Front  and  Second  Streets.  It  is  piopo.-ied 
to  use  lamps  erected  on  standards. 

NiOWARK,  N.  J. —Plans  have  been  liled 
by  the  Public  Service  Electric  Company 
for  a  one-story  screen  house  at  its  new 
power   i)lant  at  Point-No-1'oint. 

NEWAltK,  N.  J. — Plans  have  been  pre- 
pared b\-  the  lOlectric  Laundry  Company 
for  the  construction  of  a  new  plant.  Arthur 
L.  Richards  is  president  of  the  coinpany. 

I'ATI'.RSON,  N.  J. — The  city  of  I'aterson 
is  contemplating  the  installation  of  a  new 
fire  and  police  telegraph  alarm  system.  H. 
J.  Harder  is  city  engineer. 

TRENTON.  N.  J. — Bids  will  be  received 
by  the  City  Commission  until  Sept.  27  for 
the  erection  of  a  new  electrical  building  for 
city  service.  William  1'.  Endebrook,  Amer- 
ican  Mechanic  Building,   Trenton,   architect. 

BALTlMOIiE,  MD.  ^A  committee  has 
been  appointed  by  the  Board  of  Education 
to  make  investigations  relative  to  the  in- 
stallation of  an  electric  light  plant  at  the 
Normal   School. 

BALTIMORE,  MD. — The  Consolidated 
Gas,  Ii^lectrlc  Light  &  Powei-  Company  of 
Baltimore,  It  is  announced,  will  offer 
$3,697,912  additional  capital  stock,  the  pro- 
ceeds to  be  used  for  the  acquisition  of 
property,  improvements,  completion  of  ex- 
tension  of  distribution  system,  etc. 

MORGANTOWN.  W.  VA. — Bids  will  be 
received  by  the  State  Board  of  Control, 
Charleston,  W.  Va.,  about  Nov.  1  for  the 
erection  of  a  dormitory,  220  ft.  by  43  ft., 
and  Agriculture  Building,  188  ft.  by  64  ft., 
at  the  West  Virginia  University ;  electric 
and  gas  lighting  and  steam  heat,  to  cost 
about  $300,000.  Paul  A.  Davis,  third,  1713 
Sansom  Street.  Philadelphia,  Pa.,  is  archi- 
tect. James  S.  Lakin  of  Charleston,  is 
l)i-esident  of  state  board  of  control. 

NORFOLK,  VA. — B.  F.  Mitchell,  Sea- 
boatd  Bank  Building.  Norfolk,  architect, 
has  been  engaged  to  prepare  plans  for  a 
retail  market,  150  ft.  by  270  ft.,  to  be 
erected  by  the  city.  The  building,  includ- 
ing electric  refrigerating  machinery,  elec- 
tric elevator  and  incinerator  will  cost  about 
$100,000. 

RICHMOND  VA. — The  Administrative 
Board  has  instructed  E.  W.  Traffoi'd, 
.■■upei-intendent  of  the  municii)al  electric- 
light  plant,  to  prepare  specifications  for  an 
electrically  driven  pump  to  be  added  t(» 
present  units  at  the  municipal  waterworks 
pumping  station,    to   cost   about    $5,000. 

RICHMOND,  VA. — The  Richmond  Lum- 
ber Company  has  awarded  contract  for 
erection  of  building,  75  ft.  by  220  ft.,  to 
cost  $7,500  and  for  fireproof  power  plant, 
to  H.  L.  Barker,  Richmond.  Va.  Most  of 
the  machinery  has  been  purchased.  Hack- 
ley  Morrison  of  Richmond,  is  construction 
engineer. 

WARRENTON,  VA.— The  Warrenton 
Electric  Light  &  Ice  Company  is  contem- 
plating the  installation  of  a  45  or  60-kw., 
2300-volt  generator,  complete  with  exciter 
and  switchboard  and  the  erection  of  about 
S  miles  of  pole  line.  The  company  would 
like  to  receive  prices,  etc..  on  material  and 
(iquipment  for  the  above  work.  M.  J.  O'Con- 
iiell  is  general  manager. 

WASHINGTON.  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  purchasing  agent, 
(-ommlssioners  of  the  District  of  Columbia, 
Washington,  D.  C,  until  Oct.  2  for  furnish- 
ing two  electric  incubators,  seasoned  oak 
chamber,  for  the  Central  High  School. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived by  the  Secretary  of  the  Department 
of  the  Interior,  Washington,  D.  C,  until 
Oct.  4  for  installing  two  electrically  oper- 
ated elevators  in  the  St.  Elizabeth  Hospital, 
Washington,  D.  C,  one  each  in  kitchen  and 
In  laundry. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived by  the  Secretary  of  the  Department 
of  Agriculture,  Washington,  D.  C,  until 
Sept.  29  for  furnishing  and  erecting  one 
10-ton  electric  carrying  crane  in  building 
at  Arlington  Farm,  near  Rosslyn,  Va.  Fiir- 
ther  information  may  be  obtained  upon  ap- 
plication to  board  of  awards.  Department 
of  Agriculture. 

WASHINGTON.  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  ar- 
chitect.  Treasury   Department,   Washington, 
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D.  C,  until  Oct.  IS  for  Installation  of  one 
electric  iJussenKor  elevator  in  the  United 
States  custom  liouue,  appraiser's  stores  and 
court  liouMo,  Wilmington,  N.  C,  and  three 
electric  elevators  in  the  United  States  post 
otlice  jit  New  Haven,  Conn.  For  details  see 
proposal  column. 

WASlllNCJTON,  D.  C— Bids  will  be  re- 
ceived ai  the  Bureau  of  Supplies  and  Ac- 
counts, VVashintjton,  D.  C,  lor  furnislimy 
at  the  various  navy  yards  and  naval  sta- 
tions tlie  lollowintj  supplies:  Newport, 
R.  1.,  Schedule  13& — one  automobile  ambu- 
lance ;  Schedule  136 — 25,000  lb.  ingot  cop- 
per. No.  1.  Norfolk,  Va.,  Schedule  143— 
four  water  tube  boilers.  Brooklyn,  N.  Y 
Schedule  150 — 6000  ft.  telephone  cable,  mis- 
cellaneous single-conductor  wire.  Brook- 
lyn, N.  Y.,  Mare  Island,  Cal.,  Schedule 
138 — eight  turret-turning  motors  ;  Schedule 
137 — two  electric  bake  ovens ;  Schedule 
139 — two  emery  grinders,  two  woodwork- 
er's lathes,  two  motor-driven  drill  presses, 
two  30-in.  motor-driven  band  saws,  two 
motor-driven  saw  tables;  Schedule  142 — ■ 
two  electrically  operated  ice-cream  freezers, 
two  electrically  operated  food  and  meat 
grinders,  two  electrically  operated  dish- 
washing machines,  two  electrically  operated 
kitchen  and  cake  machines  and  two  elec- 
trically operated  potato  peelers.  Washing- 
ton, D.  C.  Schedule  158 — 14  steel  tanks 
Various,  Schedule  160 — 16  portable  electric 
drills.  Applications  for  proposal  blanks 
should  designate  the  schedule  desired  bv 
number. 


North  Central 


SAGINAW,  MICH.  —  The  Consumers' 
Power  Company  has  petitioned  the  City 
Council  for  an  extension  of  60  days  of  the 
time  limit  for  installing  the  ornamental 
lighting  system  on  Genesee  Avenue  and 
Court  Street. 

AMANDA,  OHIO— The  Scioto  Valley 
Traction  Company  of  Columbus  has  applied 
for  a  25-year  franchise  to  supply  electricity 
in  Amanda.  The  company  also  proposes  to 
furnish  electricity  to  farmers  residing  along 
the  line. 

CANAL  WINCHESTER,  OHIO.  —  The 
Scioto  Valley  Traction  Company  of  Colum- 
bus has  been  granted  a  franchise  to  sup- 
ply electricity  in  Canal  Winchester.  The 
company  also  has  a  franchise  in  Lithop- 
olis  and  IS  reported  to  have  purchased  the 
Kingston  franchise  from  Allen  D  New- 
myer  of  Ashville. 

CINCINNATI,  OHIO.— The  contract  for 
construction  of  the  new  building  for  the 
Young  Men's  Christian  Association  has 
been  awarded  to  the  Ohio  Building  &  Con- 
struction Company,  to  cost  about  $330,000. 
The  plans  provide  for  a  power  house  and 
electrical    equipment   throughout. 

CINCINNATI,  OHIO.  —  Contracts  will 
soon  be  awarded  by  the  Union  Gas  &  Elec- 
tric Company  for  equipment  for  a  second 
section  of  its  new  plant  in  Cincinnati,  now 
under  construction.  The  company  has  al- 
ready contracted  for  machinery  and  equip- 
ment to  develop  125,000  kw.  The  power 
plant  will  be  220  ft.  by  300  ft.,  196  ft.  in 
height,  and  will  cost,  when  completed 
$4,750,000. 

CIRCLEVILLii;,  OHIO — The  Circleville 
Liffht  &  Power  Company  is  contemplating 
extending  its  services  to  Williamsport  and 
Clarksburg.  The  company  asks  for  a  25- 
year  franchise  and  a  ten-year  contract  in 
both   towns. 

CLEVELAND,  OHIO— The  City  Council 
■??^„^yoted  to  submit  the  proposal  to  issue 
$1,750,000  in  bonds  to  enlarge  the  munfci- 
pal  electric-light  plant  to  the  voters  at  the 
November  election. 

CLEVELAND,  OHIO.— Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies.  City  Hall,  Cleve- 
land, Ohio,  until  Sept.  29  for  furnishing 
electrolytic  lightning  arresters  and  electric 
equipment  for  the  Department  of  Public 
Utilities.  Specifications  may  be  obtained 
on  application  to  the  office  of  the  division  of 
light  and  heat,  room  204,  City  Hall. 

CLEVELAND,  OHIO.— The  City  Council 
has  decided  to  submit  to  the  voters  at  the 
»-,°nf^l^^^  election  the  proposal  to  issue 
$1,750,000  in  bonds  for  enlargement  of  the 
municipal  electric-light  plant  and  exten- 
sion of  distribution  system.  Negotiations, 
It  IS  stated,  are  under  wav  for  the  pur- 
cha.se  of  a  20nO-kw.  generator  (second 
hand)  for  $20,000,  which  will  enable  the 
plant  to  supply  energy  to  5000  applicants 
who  are  urging  the  city  for  .service.  W. 
E.  Davis,  city  light  commissioner,  has  sub'- 
mitted  a  proposal  to  Fielder  Sanders,  street 
railway  commissioner,  for  furnishing  energy 
to  the  Cleveland  Railway  Company  when 
the  Cedar  Avenue  power  house  has  to  be 
abandoned.  In  order  to  furnish  this  .serv- 
ice, additions  must  be  made  to  the  muni- 
cipal power  plant,  and  Commissioner  Davis 
is  advocating  a  bond  issue  of  $1,750,000  for 
the  purpose  of  making  the  extensions. 


EAST  LIVERPOOL,  OHIO. — An  or- 
dinancu  to  issue  $15,000  in  l)onds  to  pro- 
vide fuiuis  to  engage  a  lighliiig  engineer  to 
rearrange  tlie  strcet-ligliting  system  has 
been   pas.sed   by   the   City   Council. 

FREMONT,  OHIO— The  City  Council  has 
passed  the  llerbrand  ordinance,  which  al- 
lows the  llerbrand  Company  to  expand  its 
l)laiit.  The  I'oinpaiiy  proposes  to  erect  a 
new  power  house  and  complete  plant  for 
a  railway  switch  system,  at  a  cost  of  more 
than  $200,000. 

LONDON,  OHIO.— Bonds  to  the  amount 
of  $25,000  have  been  voted  for  enlarging 
and  improvements  to  the  municipal  electric- 
light  plant. 

MASSILLON,  OHIO. — The  City  Counci\ 
lias  authorized  the  installation  of  an  orna- 
nieiilal  street-lighting  system,  for  which 
bids  are  now  being  asked.  Plans  pro- 
vide for  iron  posts  and   tungsten  lamps. 

MEDINA,  OHIO.— The  Ohid  Gas  &  Elec- 
tric Company  has  acquired  the  plant  of  the 
Medina  Electric  Light  &  Power  Company. 
Extensions  and  improvements  are  contem- 
plated  to  the  system. 

MIDDLETOWN,  OHIO— The  Ohio  Gas 
&  Electric  Company  has  decided  to  secure 
energy  from  the  station  of  the  Union  Gas 
&  Electric  Company  at  Cincinnati.  The 
Public  Utilities  Commission  has  granted 
tlie  Ohio  company  permission  to  issue  bonds 
to  provide  funds  for  the  erection  of  a  high- 
tension  transmission  line,  to  cost  about 
$90,000. 

SPRINGFIELD,  OHIO.— The  contract 
for  installing  electric  wiring  and  equip- 
ment at  the  new  municipal  garage  has  been 
awarded  to  the  Crain  &  Desormoux  Com- 
l>any    of    Springfield. 

FLEMINGSBURG,  KY. — Orders,  it  is  re- 
ported, have  been  placed  by  the  Flemings- 
burg  Light  &  Ice  Company  for  a  new 
engine  and  generator  for  its  plant. 

FRANKLIN,  KY.— Application  for  an 
electric-light  franchise  in  Franklin  has  been 
made  by  S.  Walton  Forgy  of  Elkton,  Ky., 
representing  capitalists  who  have  acquired 
tlie  property  of  the  Franklin  Electric  &  Ice 
Company.  The  new  owners,  it  is  said,  con- 
template improvements  to  the  property,  in- 
volving an  expenditure  of  about  $13,000. 

LOUISVILLE,  KY.— The  contract  for 
electrical  fixtures,  etc.,  for  the  Tyler  Hotel 
has  been  awarded  to  Henry  J.  Rueff  Com- 
pany of  Louisville  at  $4,584. 

LOUISVILLE,  KY.— The  Louisville  & 
Nashville  Railroad  Company,  it  is  reported, 
has  decided  to  replace  all  oil  headlamps  on 
locomotives  in  its  service  with  electric 
headlamps. 

MIDDLESBORO,  KY. — Steps  have  been 
taken  by  local  business  men  for  the  in- 
stallation of  an  ornamental  lighting  system 
on   Cumberland  Avenue. 

I'RINCETON,  KY. — The  property  of  the 
I'rinceton  Light  &  Power  Company  has  been 
purchased  by  the  Kentucky  Light  &  Power 
Company  of  Hartford,  Ky. 

BLOOMFIELD,  IND. — Contracts  have 
been  awarded  to  the  Utilities  Development 
Corporation  of  Chicago,  111.,  for  construc- 
tion of  ipower  station  and  erection  of  more 
than  100  miles  of  transmission  lines  for  the 
Indiana  Power  &  Water  Company  of 
Bloomfield.  The  initial  installation  pro- 
vides for  about  5000  kw.  and  contracts  have 
been  made  with  several  cities  in  adjacent 
territory  for  energy.  The  Indiana  company 
has  also  contracted  to  supply  power  to 
some  of  the  large  coal  mines  in  what  is 
known  as  the  Bicknell  district.  The  com- 
pany owns  the  Linn  Coal  Mine  at  Bicknell. 
The  Indiana  Power  &  Water  Company  was 
recently  incorporated  to  take  over  the  elec- 
tric utilities  in  Worthington,  Bloomfield, 
Odon,  Elnora,  Bicknell,  and  other  towns  in 
the  White  Rirer  Valley. 

GARY,  IND. — The  contract  for  the  erec- 
tion of  a  high-tension  line  between  Gary 
and  Crown  Point,  a  di-stance  of  17  miles, 
for  the  Calumet  Electrical  Company  of 
Gary  has  been  awarded  to  Thomas  G. 
Hamilton  Company  of  Gary,  at  $65,000. 
The  line  will  extend  from  East  Gary 
through  Hobart  and  Merrivale  to  Crown 
Point.  In  addition  to  the  high-tension 
line,  a  quantity  of  33,000-volt  metering 
apparatus  and  supplies  will  be  installed  for 
the  city  of  Crown  Point,  which  heretofere 
has  been  supplied  by  the  steam-driven  plant 
in    Crown    Point. 

HARTFORD  CITY,  IND. — The  Muncie 
(Ind.)  Electric  Light  Company  contem- 
plates improvements  to  its  local  system,  in- 
volving an   expenditure  of  about   $10,000. 

MUNCIE,  IND. — The  City  Council  is  con- 
sidering a  proposal  submitted  by  the  Mun- 
cie Electric  Light  Company  for  the  pur- 
chase of  the  municipal  electric  light  distri- 
bution system.  The  company  ol¥ers  to  pay 
the  city  about  $14,200  for  the  distribution 
system  and  agrees  to  install  from  175  to 
200  ornamjental  lamps  on  the  principal 
downtown  streets  and  also  to  make  a  re- 
duction   in    the    price    of   street   lamps,    and 


to  reduce  its  rateb  for  electricity  for  do- 
mestic use. 

TROY,  IND. —  The  local  electric-light 
plant  is  reported  to  have  been  purchased  by 
J.   C.    I'^mmick. 

HURNSIDIO,  ILL.— The  installation  of  an 
electric-light  plant  in  Burnside  is  under 
consideration.  John  Wright  is  reported  in- 
terested. 

ROCK  ISLAND,  ILL.— Mids  will  be  re- 
ceived at  the  ollice  of  the  commanding  of- 
ficer. Rock  Island,  Ar.senal,  ill.,  until  Oct. 
5  under  circular  No.  112  for  furnishing  and 
installing  coal-handling  equipment  in  boiler 
hou.se  F  at  this  arsenal.  Bids  will  also  be 
received  until  Sejjt.  2(i  under  proposal  No. 
274  for  furnishing  500  lb.  pure  aluminum 
wire  and  100  lb.  German  silver  wire.  Bids 
will  also  be  received  until  Sept.  25,  under 
propo.sal  No.  258,  for  furnishing  one  air 
compressor  comi)lete,  similar  to  that  manu- 
factured by  the  Benjamin  Electric  Manu- 
facturing Company  of  Chicago,  111.,  for 
punch  presses.  For  further  information  ad- 
dress the  commanding  officer. 

SALINEVILLE,  ILL. — The  power  house 
of  the  Storm-Loomis  Coal  Company  of 
Salineville  was  recently  destroyed  by  fire. 
The  plant,  it  is  understood,  will  be  rebuilt. 

ORFORDVILLE,  WIS.— The  Orfordville 
Light  &  Power  Company  contemplates  the 
installation  of  a  120-hp.  oil-burning  Diesel 
engine. 

BRONSON,  MINN.— The  installation  of  a 
street-lighting  system  in  Bronson  is  under 
consideration.  Energy  will  probably  be  ob- 
tained from  the  plant  in  Hallock,  Minn. 

GILBERT,  MINN.— The  Water  and  Light 
Commission  has  decided  to  advertise  for 
bracltets  for  the  ornamental  lighting  sys- 
tem. These  brackets  will  be  put  on  trolley 
poles  and  will  be  used  to  carry  the  guy 
wires  and  lamps. 

SANDSTONE,  MINN. — The  local  elec- 
tric-light plant,  it  is  reported,  has  been  ac- 
quired by  the  Cloquet  (Minn.)  Electric  Com- 
pany, which  proposes  to  supply  electricity 
from  its  plant  in  Cloquet  to  operate  the  sys- 
tem here. 

ZUMBROTA,  MINN. — The  Northern 
States  Power  Company  has  practically  com- 
pleted the  construction  of  a  high-tension 
transmission  line  from  Zumbrota  to  Pine 
Island,  a  distance  of  21  miles.  Work  has 
begun  on  the  erection  of  an  11-mile  trans- 
mission line  connecting  Mantorville  and 
Kasfon  to  the  main  transmission  system  of 
the   company. 

WATERLOO,    IOWA. — Bids    will    be    re- 
ceived by  the  board  of  education  of  the  in-  I 
dependent  school  district  of  East  Waterloo, 
414    First   National   Bank   Building,   Water- 
loo,  Iowa.,  until  Oct.   18  for  construction  of 
high   school  building  as  follows:     (1)   Gen- 
eral   contract   work;    (2)    heating   and    ven- 
tilating;   (3)    plumbing,    sewering  and   gas-  I 
fitting;    (4)    painting;    (5)    electric   wiring:   ! 
(6)   clocks,  bells  and  telephones.    Plans  and 
specifications   may   be  obtained   on   applica- 
tion   to    Mortimer    B.    Cleveland,    architect. 
308    Fir.st  National    Bank   Building,   Water- 
loo. 

KANSAS  CITY,  MO.— The  contract  for 
the  lighting  system  for  Swope  Park  has 
been  awarded  to  the  Kansas  City  Electrical 
Construction  Company,  at  $15,085.  The 
plans  provide  for  about  150  lamps  mounted 
on  ornamental  standards,  maintained  by  : 
underground   wires. 

TRENTON,    MO. — Bids    will    be    received  ) 
by    the    city,  of    Trenton    until    Oct.    11,    for  , 
construction  of  a  filter  plant  having  a  daily  ' 
capacity    of    1,200,000    gal.    per    day.      Bids 
will   also  be   received   on   two    1000-gal.   per  ; 
minute,  motor-driven  centrifugal  pumps  and 
one   621'2-kva.   generator,   directly  connected 
to  a  unaflow  engine.     Specifications  may  be 
obtained  from  E.  E.  Harper,  consulting  en- 
gineer,   2404    East   Thirtieth   Street,   Kansa.^ 
City,  Mo. 

GRAND  FORKS  N.  D. — Investigations 
are  being  made  by  the  city  of  Grand  Forks 
with  a  view  of  making  improvements  to  the 
street-lighting  system.  W.  E.  Skinner,  of 
Minneapolis,  Minn.,  consulting  engineer,  i 
has  been  engaged  to  take  charge  of  the 
work. 

MINOT,  N.  D. — Bids,  it  is  reported,  will 
soon  be  asked  for  furnishing  120  orna- 
mental lamp  standards  for  extensions  to 
the   ornamental   lighting  system. 

BLUE  HILL,  NEB.— Contract  has  been 
awarded  for  construction  of  a  new  brick 
liuilding  for  the  municipal  electric-light 
plant.      C.   C.   Dickson   is   superintendent. 

HELVEY.  NEB. — The  installation  of  an 
electric-lighting  system  in  Helvey  is  under 
consideration  by  the  City  Council. 

STERLING,  NEB. — Preliminary  work 
and  surveys  have  been  completed  by  the 
Sterling  Light  &  Power  Company  for  the 
erection  of  about  50  miles  of  three-phase.  I 
13,200-volt  transmission  line.  When  com- 
pleted this  line  will  supply  electricity  in  the 
towns  of  Douglas,   Burr.   Panama,   Holland. 
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th  and  Hickman  from  the  Central  Sta- 
1  at  Sterling.  New  equipment,  includ- 
engines  and  generators,  will  be  installed 
Sterling.  W.  W.  Marks  is  general  man- 
r. 

tRIDGEPORT,  KAN. — The  Council  has 
epted  the  proposal  of  the  Gypsum 
in.)  Light  &  Power  Company  to  install 
electrical-lighting  system  in  Bridgeport. 
ETMORE,  KAN. — Bonds  to  the  amount 
$10,000  have  been  voted  for  the  pur- 
se of  a  new  engine  and  other  improve- 
Us  to  the  light  and  water  plants. 
IcPHERSON,  KAN. — Plans  are  being 
sidered  for  extensions  to  the  municipal 
!tric-light  plant  and  water-works  system. 


trie  railway  from  San  Antonio  to  Houston 
(a  <listanee  of  225  miles),  has  been  reor- 
ganized under  the  name  of  the  San  Antonio, 
Gonzales  &  Houston  Interurban  Company. 
The  construction  of  an  electric  power  plant 
is  included  in  the  project.  Steeve  Holmes 
of  Leesville,  Tex.,  has  been  appointed  presi- 
dent, succeeding  C.  C.  Godman  of  Kansas 
Citv,  Mo. 


Southern  States 

AWASCUS,  GA. — The  installation  of  an 
trie-light  plant  and  waterworks   system 
mder   consideration. 
[ILLEDGEVILLE,    GA.  —  The    installa- 

of  an  electric-light  plant  at  the  State 
m  in  Milledgeville  is  under  consideration 
the  Georgia  Prison  Commission. 
EWBORN,  GA. — Bonds  to  the  amount 
f3,000  have  been  voted  for  the  installa- 
,  of  a  street-lighting  system  in  New- 
n. 

[AVANA,  FLA. — Bids  will  be  received 
the  Board  of  Public  Works  until  Oct. 
for  the  installation  of  an  electric-light 
It  and  water-works  system.  Plans  and 
jiflcations  are  on  file  in  the  above  office. 
A.CKSONVILLE,  FLA.— Bids  will  be  re- 
ed by  the  Board  of  Bond  Trustees  of 
city  of  Jacksonville  until  Oct.  4  for  fur- 
ling and  erecting  at  the  Jacksonville 
er-works    pumping    station,    on    founda- 

to  be  provided  by  the  city,  one  hori- 
;al  cross  compound,  crank  and  fly  wheel 
iping  engine  with  a  capacity  of  12,000,- 

gal.  in  24  hours.  Specifications,  etc., 
'  be  obtained  at  the  offlce  of  the  com- 
3ioner  of  public  works,  Water  Depart- 
it,  Engineer  Building,  Jacksonville. 
LANT  CITY,  FLA. — A  company  has 
1  organized  to  take  over  the  properties 
:he  Plant  City  Ice  &  Power  Company, 
ious  improvements  are  contemplated  by 
new  company,  including  the  erection  of 
;w  building,   extensions   to   lighting   sys- 

increasing  capacity  of  ice  factory  and 

storage  plant.  Roscoe  Nettles,  re- 
ly granted  a  franchise  to  build  elec- 
and  gas  plants,  is  secretary,  treasurer 
manager  of  the  new  company. 
NNISTON,  ALA. — Plans  have  been 
lared  by  the  Alabama  Power  Company 
Birmingham  for  construction  of  five 
trie  steel  furnaces  at  Anniston,  to  cost 
It  $1,000,000.  James  Mitchell,  120 
idway.  New  York,  N.  Y.,  is  president. 
[RMINGHAM,  ALA.  —  The  McClary- 
ison  Machinery  Company  is  consider- 
the    purchase    of    three    150-kw.,    550- 

direct-current,  engine  type,  generators, 
ilete  with  switchboard.  Turbine  driven 
3  will  also  be  considered. 
OBILE,  ALA.- — Plans  have  been  pre- 
d  for  the  Louisville  &  Nashville  Rail- 
jCompany  for  rehabilitating  coal  docks, 
cost  including  machinery  is  estimated 
78,600.  Electrically  operated  hoists  will 
istalled. 

cGEE,  ARK. — The  McGee  Water  & 
it  District  is  planning  to  install  a  150 
75-hp.  oil  engine  to  be  directly  con- 
ed to  a  130-kva.,  three-phase,  60-cycle, 
-volt  alternator,  with  exciter  and 
chboard  panel.  The  district  would  like 
eceive  prices  on  the  above  equipment. 
iV.  Wright  is  superintendent. 
LVA,  OKLA. — Preparations  are  being 
e  for  the  installation  of  an  electric- 
t  plant  in  Alva.  O.  A.  Hunt  of  Watonga 
terested. 

KEMAH,  OKLA.— The  Water  and  Light 
Rrtment  is  considering  the  installation 
an  ;ce  plant  in  connection  with  the 
er  and  light  systems  soon.  A.  E.  Fin- 
is superintendent. 

lAMT,   TEX. — Bonds   to    the    amount    of 
000   have  been   sold,   the   proceeds   to  be 
for  an  electric-light  plant  and  water- 
<s  system. 

ORT  ARTHUR,  TEX.— The  contract 
electrical  work  for  high  school  for  the 
jpendent  School  District  has  been 
rded  to  the  Newbeirv  Electric  Com- 
V  of  Houston,  at  $5,910. 
OWENA,  TEX. — Plans  are  being  con- 
red  for  the  installation  of  an  electric- 
ting  system  in  Rowena.  Energy  will 
secured  from  the  high-tension  line  ex- 
Ijng  from  San  Angelo  to  Winters.  A 
iber  of  other  small  towns  are  consider- 
seruring  electrical  service  from  the 
e  source. 

AN  ANTONIO,  TE%.— The  Houston, 
imond  &  Western  Traction  Company, 
mized   to  construct   an   interurban   elec- 


Pacific  States 

DAVENPORT,  WASH. — The  Washington 
Water  Power  Company  of  Spokane,  it  is 
reported,  contemplates  extending  its  trans- 
mission lines  to  the  Standard  Oil  Station 
and  to  a  farming  community  near  Daven- 
port. 

HOQUIAM,  WASH.— The  City  Council 
ha.s  decided  to  engage  F.  S.  Burrows  of 
Spokane  as  consulting  engineer  to  make 
Investigations  in  connection  with  the  city 
taking  over  the  local  electric-lighting  sys- 
tem, to  be  owned  and  operated  by  the 
municipality.  If  the  report  is  favorable  the 
proposition  of  a  municipal  lighting  system 
will  be  submitted  to  the  voters. 

KELSO,  WASH.  —  The  North  Coast 
Power  Company  of  Portland  contemplates 
improvements  to  its  system  in  and  near 
Kelso.      B.   M.   Atkins  is  local  manager. 

MOUNT  VERNON,  WASH. — The  Pacific 
Northwest  Traction  Company  contemplates 
the  immediate  extension  of  its  electric  trans- 
mission lines  in  this  section,  particularly  in 
the  district  south  of  Conway.  Plans  have 
been  prepared  for  the  installation  of  an 
electrically-driven  power  station  at  Conway. 
Thf>  cost  of  the  line  to  Conway  is  estimated 
at  $15,000. 

SEATTLE,  WASH. — The  contract  for 
electrical  work  in  the  new  department  store 
to  be  erected  at  the  corner  of  Fifth  Avenue 
and  Pine  treet,  Seattle,  for  Frederick  & 
Nelson,  at  a  cost  of  $1,250,000,  has  been 
awarded  to  the  J.  J.  Agutter  Company,  622 
Fourth  Avenue,   Seattle. 

VANCOUVER,  WASH. — The  North  Coast 
Power  Company  contemplates  improvements 
to  its  system,  in  Vancouver,  involving  an 
expenditure  of  $60,000,  providing  certain 
ordinances  it  is  furthering  is  passed. 

ASTORIA,  ORE. — The  City  Council  has 
passed  an  ordinance  requiring  all  light  and 
telephone  wires  to  be  placed  underground 
on  Commercial  Street  from  Tenth  to  Seven- 
teenth Street,  and  on  Bond  Street  from 
Tenth  to  Fourteenth  Street ;  in  other  sec- 
tions of  the  downtown  district,  wires  are  to 
be  renewed,  reclassified,  and  the  poling 
system  improved  along  modern  lines.  The 
cost  of  the  change  to  the  Pacific  Power 
&  Light  Company  is  estimated  at  about 
$50,000  and  to  the  telephone  company  about 
$20,000.  J.  E.  Davidson  is  general  manager 
of  the  Pacific  company. 

HOOD  RIVER,  ORE. — Preparations  are 
being  made  by  the  Portland  Railway,  Light 
&  Power  Company  to  evtend  its  transmis- 
sion lines  across  the  Columbia  River,  con- 
necting the  local  plants  with  the  Husum 
plant  on  White   Salmon  River. 

KLAMATH  FALLS,  ORE.— Application 
has  been  made  by  the  Keno  (Ore.)  Power 
Company  for  a  franchise  in  Klamath  Falls. 

RIDDLE,  ORE. — The  town  of  Riddle  is 
planning  to  secure  electricity  from  the  pro- 
po.sed  municipal  electric-light  plant  in 
Myrtle  Creek. 

BAKERSFIELD,  CAL. — The  Southern 
Sierras  Power  Company  of  Denver.  Col  , 
has  applied  for  a  50-year  franchise  to  erect 
and  operate  electric  pole  and  tower  trans- 
mission system  on  the  public  roads  and 
highways  in  Kern  County.  Bids  for  the 
above  franchise  will  be  received  by  the 
Board  of  Supervisors  of  Kern  County  until 
Oct.  7. 

CHICO,  CAL. — The  installation  of  a  new 
street-lighting  system  in  Chico  is  under 
consideration. 

LOS  ANGELES.  CAL.— The  City  Coun- 
cil has  approved  an  appropriation  of  $38,« 
500  to  continue  the  power  development 
work  on  Crook  Creek  in  the  upper  reaches 
of  the  Owens  River  country. 

OROVTLLE,  CAL. — The  Oroville  Electric 
Corporation  contemplates  the  construction 
of  a  dredger,  to  cost  about  $400,000,  for 
use  in  the  placer  fields  near  Thermalito. 
R.  Leo  Van  der  Naillen  is  general  manager. 

SAN  FRANCISCO,  CAL. — The  construc- 
tion of  a  hydroelectric  plant  to  cost  $150,- 
000,  near  Cascade  station,  in  the  Yosemite 
country,  has  been  decided  upon  by  the  Gov- 
ernment. 

SAN  FRANCISCO,  CAL.— The  Cali- 
fornia-Oregon Power  Company  of  San 
Francisco  has  filed  application  for  an  ex- 
tension of  time  within  which  to  comply 
with  the  State  laws  concerning  the  erec- 
tion of  pole  lines. 

SAN  LEANDRO,  CAL.— The  City  Trus- 
tees have  given  orders  that  all  telephone 
wires  in  the  business  district  of  the  city 
must   be  placed   underground. 


VUSEMITE,  CAL. — Bids  will  be  received 
a  I  the  office  of  the  supervisor  of  Yosemite 
National  Park,  Yosemite,  Cal.,  until  Oct.  12 
for  furnishing  or  installation  or  both  of 
hydroelectric  ecjuipment  for  the  park,  con- 
sisting of  water  wheels,  generators,  trans- 
formers, and  switchboard,  in  accordance 
with  plans  and  specifications,  copies  of 
which  may  be  obtained  from  W.  H.  I.iewis, 
supervisor,  Yosemite,  Cal.,  or  from  Gallo- 
way &  Markwart,  723  First  National  Bank 
Building,  San  Francisco.  l'ro|)osals  will  be 
received  for  subdivisions  of  the  work. 

KENDHICK,  IDAHO. — The  I'otlatch 
Consolidated  Electric  Company  of  Ken- 
drick  contemplates  the  erection  of  a  33,000- 
volt  transmission  line  to  connect  with  the 
lines  of  the  Washington  Water  I'ower  Com- 
pany at  Moscow,  a  distance  of  12.3  miles. 
A.   V.   Dunkle   is  manager. 

SALE  LAKE  CITY,  L'TAH — The  County 
Commissioners  have  given  tentative  ap- 
proval of  the  installation  of  an  aerial  tram- 
way at  the  county  silica  bed,  in  order  that 
the  electric  company  may  proceed  with  the 
installation. 

TEMPE,  ARIZ. — The  City  Council  is 
considering  calling  an  election  to  vote  on 
the  proposal  to  issue  bonds  for  municipal 
electric-lighting  system.  The  purchase  of 
the  property  of  the  South  Side  Gas  &  Elec- 
tric Company  for  the  installation  of  a  new 
plant   is   under  consideration. 

ABSAROKEE,  MONT. — An  electric  plant 
to  develop  about  300  hp.  is  being  installed 
at  Absarokee  to  replace  the  present  plant 
which  is  too  small  to  meet  the  present 
demands.  A  new  generator  and  other  ma- 
chinery will  be  Installed.  The  plant  will  be 
driven  by  a  turbine  wheel.  Edward  Reber 
is  owner. 

LAUREL,  MONT. — Bids  will  be  received 
by  the  city  of  Laurel,  Mont.,  until  Oct.  3 
for  the  erection  of  43  five-lamp,  four-arm 
ornamental  lamp  standards.  For  details 
see  proposal  columns. 

SUPERIOR,  MONT. — A  power  plant  will 
be  installed  by  H.  Schoenfeld  and  E.  J. 
Edwards  to  supply  electricity  in  th  towns 
of  Superior  and  Iron  Mountain.  The  pro- 
posed plant  will  have  a  capacity  of  100  hp. 

CRAIG,  COL. — The  Meeker  (Col.)  Elec- 
tric Company  has  applied  to  the  City  Coun- 
cil for  a  franchise  to  construct  and  operate 
an  electric-light  plant  in  Craig.  William 
Laidlaw  of  Meeker  is  owner  and  manager. 

ESTES  PARK,  COL. — The  City  Council, 
it  is  reported,  is  considering  the  purchase 
of  the  local  electric-light  plant,  owned  by 
the  Stanley  Park  Electric  Light  &  Power 
Company.  Extensions  will  be  made  to  the 
plant  if  taken  over  by  the  city. 


Canada 

McADAMS,  N.  B. — The  Canadian  Pacific 
Railway  Company  has  awarded  the  con- 
tract for  the  construction  of  power  house 
and  other  buildings  to  Henry  Post  of  Wood- 
stock. The  cost  of  buildings  is  estimated 
at   $50,000. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  oRioer,  the 
Panama  Canal,  Washington,  D.  C,  until 
Oct.  3  for  air  compressor,  brake  beams, 
fusible  plugs,  grommets,  marine  lamps, 
ejectors,  steam  gages,  engine  lubricators, 
grease  cups,  clocks,  etc.  Blanks  and  gen- 
eral information  relating  to  this  circular 
(No.  1081)  may  be  obtained  at  the  above 
office  or  the  offices  of  the  assistant  purchas- 
ing agents,  24  State  Street,  New  Y'ork, 
N.  Y.  ;  614  Whitney-Central  Building.  New 
Orleans,  La.,  and  Fort  Mason,  San  Fran- 
cisco, Cal. 

SUDBURY,  ONT. — The  British-Canadian 
Nickel  Company,  it  is  reported,  is  planning 
to  install  a  hydroelectric  plant  to  supply 
r)ower  to  its  refinery  which  it  proposes  to 
erect  in  Sudbury. 

TAVISTOCK.  ONT. — Plans  are  being  con- 
sidered by  the  Town  Council  for  the  instal- 
lation of  a  hydroelectric  system. 


Miscellaneous 

ANCHORAGE.  ALASKA. — Ground,  it  is 
reported,  has  been  broken  by  the  Alaska 
Engineering  Commission  for  the  construc- 
tion of  an  electric  power  plant  in  Anchor- 
age, to  cost  about  $50,000,  exclusive  of  dis- 
tribution system.  The  equipment  will  in- 
clude two  batteries  of-  two  boilers  each, 
having  a  rating  of  185  hp.,  and  100-kw.  al- 
ternating-current turbo-generators.  Con- 
tract has  been  placed  for  smoke  stack. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
Sept.  28  for  furnishing  iron  boilers,  cable 
clips,  sheet  brass,  copper  tubing,  steam 
gages,  watt-hr.  meters,  transformer,  galva- 
nized conduit,  wooden  plugs,  knife  switches, 
electric  wire  and  bond  paper.  For  further 
Information  address  Major  Earl  I.  Brown, 
general  purchasing  officer. 
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l,197,6-(i.        I'KOUUC'TIUN    UK    UlOl'ltACToKV    I\Ia- 

TKiUAi.s  ;  I'.  U.  Horshinuii,  Oliii'ano.  JH. 
App.  fllod  Due.  21.  lyi-l.  JU-l'iactory 
bricks   lor    metalUirKifal    purposes. 

l,l!»7,t>L'S.       UkiU'I.ATION    ok    El.lOCTUICAL   J)is- 

TKiiUTioN  SvsTiOMs;  1'.  O.  Hewitt,  N.  V. 
Api).  Illed  March  17.  190:S.  Vapor  con- 
verter s.\st(Mn  lor  stoi-iiig  and  giving  out 
energy. 

l,i;>7.t)L'!i.  N'Ai'oi!  JOlec-tiuc  Ai'rAHATUs  :  1". 
C  Hewitt,  IJingwood  JManor,  N.  J.  Apj). 
Hied  Sept.  111.  1912.  Ultra-violet  ravs 
for   sterilizing. 

1.197.(i-l-l.  Adjusting  Dkvick  von  Hox 
C'ovious  :  W.  H.  lAltz.  I'liiladelphia,  I'a, 
App.  tiled  .Jan.  15,  1913.  ("am  auuulus 
for   leveling   lloox   iDoxes. 

1.19  7.(>.">!i.  iNsui.ATou  SuppoHT  ;  C  J^.  Peirce, 
Jr.,  I'ittslnirgh,  I'a.  App.  filed  Feb.  5, 
19 IG.     Built  up  from  liat  sheet  metal. 

1,197,660.  Insulator  Support;  C.  L.  Peirce, 
Jr.,  Pittsburgh,  Pa.  App.  filed  Feb.  5. 
19  Hi.      Sheet  metal  structure. 

1,197,6^6.  Vapor  Electric  Apparatus;  P. 
H.  Thomas,  Upper  Montclalr,  N.  J.  App. 
filed  Oct.  19,  1911.  For  exciting  mercury 
vapor   rectifiers. 

l,197,tKS7.  Vapor  Electric  Apparatus;  I'. 
H.  Thomas,  Upper  Montclair,  N.  J.  App. 
filed  Oct.  19,  1911.  Exciting  rectifiers 
leaving  natural  points  of  deficiency  in  the 
supply   e.m.f. 

1,197.691.  Apparatus  for  the  Control 
OF  Highway  Crossing  Signals  ;  H.  S. 
Wallace,  Pittsburgh,  Pa.  App.  filed 
March  27,  1915.  Signals  operated  by 
insulated  track  sections. 

1.197,705.  Incandescent  Electric  Lamp; 
R.  Winne,  Schenectady,  N.  Y.  App.  filed 
April  24,  1913.  Places  in  bulb  with 
regenerative  compound  a  small  amount 
of  nitrogen  gas. 

1.197,728.  Casing  for  Engine  Starter 
and  Lighting  Unit  :  F.  E.  Fisher.  De- 
troit, Mich.  App.  filed  Nov.  5,  1914. 
Chambered  for  motor  and  generator  ar- 
matures. 

1,1^7,736.  Coin  Holder;  W.  P.  Hartford, 
and  C.  M.  Rickoff,  Chicago,  111.  App. 
filed  Aug.  21,  1915.  Coin  closes  current 
of  illuminating  device  for  advertising 
matter. 

1.197,737.  Method  of  Applying  Active 
Material  to  Secondary  Battery'  Plates  ; 
G.  W.  Hayden,  Buffalo,  N.  Y.  App.  filed 
July  1,  1914.  Density  of  the  paste 
readily  regulated. 

1,197,739.  Trunking  ;  R.  G.  Hutchins,  Chi- 
cago, III.  App.  filed  July  26,  1915.  For 
steam   railways,   to   contain   signal   wires. 

1,197,747.  Apparatus  for  Governing  the 
Speed  of  Railway  Cars  or  Trains  ;  C. 
H.  Lay,  Brooklyn,  N.  Y.  App.  filed  Oct. 
20,  1913.  Signals  controlled  by  track 
relays  and  slow-operating  means. 

1.197.749.  Railway  Signaling;  R.  A. 
McCann,  New  Brunswick.  N.  J.  App. 
filed  Oct.  31,  1912.  For  stretches  of 
single   track  between  passing  sidings. 

1,197,800.  Starting  Switch;  C.  F.  Cuno, 
Meriden,  Conn.  App.  filed  Dec.  27.  191  :>. 
Secondard  contact  prevents  burning  of 
the   main   contacts. 

1,197,816.  Electric  Accumulator;  G.  L. 
and  G.  J.  A.  Fuller,  Bow,  London,  Eng- 
land. App.  filed  Nov.  27,  1915.  Elec- 
trode  of   triangular   form. 

1.197,819.  Key        Operated        Electric 

Switch  ;  M.  Guett,  Hartford,  Conn.  App. 
filed  Feb.  18,  1915.  ,Push  switch  con- 
struction. 

1,197,829.  Quartz  Lamp;  F.  G.  Keves, 
Boston,  Mass.  App.  filed  Feb.  10,  1913. 
Localizes  passage  of  current  out  of  th^ 
cathode,  where  "cathode  spot"  is  pro- 
duced. 

1,197,835.  Alternating-Current  Hoist; 
D.  L.  Lindquist,  Yonkers,  N.  Y.  App. 
filed  May  17,  1913.  Controls  by  direct 
current    generated    by    the   motor. 

1,197,853.  '  Push-Button  Connection  for 
Electric  Switches  ;  C.  D.  Piatt.  Bridge- 
port Conn.  App.  filed  Sept.  10,  1915. 
Readily  attachable  and  not  accidentiy 
separable. 

1,197,862.  Signaling  Device;  D.  M.  Scott, 
Kan.sas  City,  Kan.  App.  filed  Oct.  11. 
1915.  Motor  Swings  semaphore  through 
worm-gear    connection. 

1,197,910.  Electrical  Sound  Producing 
Systew  and  Apparatus  ;  E.  E.  Clement 
Washington,  D.  C.  App.  filed  Aug.  28. 
1911.  Pipe  or  horn  with  self-contained 
operative    unit. 


Record  of 

Electrical 

Patents 

Moles  on  I  liitcd  States  I'alcnis  issued 
Scpl.  W,  l!)l(),  ])reparc(l  by  Mitclicll 
&  Allyn,   41    I'ark   How,   New    Yoik. 


1.197,954.  Ground  Terminal;  A.  R. 
Itheinberger,  St.  Paul,  Minn.  App.  filed 
Jan.  15,  1914.  Includes  a,  wedging  bar 
doubled   upon  itself. 

1.197.957.  Inclosed-Fuse  Connector;  J. 
Sachs.  Hartford,  Conn.  App.  filed  Sept. 
20.  1915.  U.sable  for  testing  and  switch- 
ing. 

1,197,962.  Lighting  Fixture;  E.  M. 
Smith,  Chicago,  111.  App.  filed  Feb.  11. 
1916.       Prevents    formation    of    shadows. 

1,197,970.  Trolley  Retriever;  P.  Thibo- 
deau,  Willimansett,  Mass.  App.  filed 
Sept.    25,    1915.      Utilizes   compressed   air. 

1.197,978.  Electromedical  Apparatus;  J. 
J.  Warner,  Parkersburg,  W.  Va.  App. 
filed  June  18,  1913.  Conversion  of  direct 
current  into  alternating  current. 

1.197.989.  Automatic  Telephone  System  ; 
C.  S.  Winston,  Chicago,  111.  App.  filed 
Aug.   5,    1912.      Metallic   line  type. 

1.197.990.  Automatic  Telephone  System  ; 
C.  S.  Winston,  Chicago.  III.  App.  filed 
Sept.  30,  1912.  Employs  no  slow-acting 
relays. 


No.    1,197,962.      Lighting  Fixture 


1,198,005.  Toll  Telephone  System  ;  A.  E. 
Case,  Marion,  Ind.  App.  filed  I'eb.  9, 
1914.      Control   of   the   meter. 

1.198,018.  High-Voltage  Outlet  Struc- 
ture ;  C.  LeG.  Fortescue,  I'ittsburgh,  Pa. 
App.  filed  May  11,  1914.  High  potential 
bushings  insulating  from  structure  and 
from   the   secondary   windings. 

1,198.021.  Power  Actuated  Switch  Con- 
trol System  ;  G.  B.  Gra^■,  Pittsburgh, 
Pa.  App.  filed  April  18.  1914.  Switch 
machine    is   made   self-protecting. 

1.198,024.  Electrolytic  Apparatus;  W. 
E.  Greenwalt,  Denver,  Col.  App.  filed 
Dec.  14,  1911.  Electrolysis  of  impure 
copper    sulphate    solutions. 

1,198,038.  Electric  Switch;  C.  J.  Klein, 
Milwaukee,  Wis.  App.  filed  Feb.  24,  1914. 
Double-entered    push-button    operation. 

1.198,066,  Primary  Battery  Electrode; 
C.  B.  Schoenmehl.  Waterbury,  Conn. 
App.  filed  April  23,  1912.  Has  an  in- 
ternal rhetal  reinforcement. 

1.198,070.  Electric  Musical  Instrument; 
M.  L.  Severy.  Arlington  Heights,  and 
(i.  B.  Sinclair,  Winthrop,  Mass.  App. 
filed  Aug.  7,  1905.  Strings  vibrated  by 
hammers  or  by  magnetic   pulsations. 

1.198,072.  Magneto  Electric  Machine 
for  Combined  Ignition  and  Illuminat- 
ing   Purposes  ;     F.    R.     Simms.    London, 


lOngland.  Api).  filed  July  21,  1913.  P| 
manent  magnets  lor  Held  ol'  ignltl 
armature  only. 

1.198.073.  Electric    Water    Heatkr  ; 
Simos,    St.     Louis,    Mo.       A|)p.    nled    D 
13,  1915.     Spreads  water  into  thin  sheetl 

1.198.074,  Electrical  Connector;  H. 
Sines,  Chicago,  111.  App,  filed  Jan. 
1915.      Fastened  to  wire  end  with  sold 

1.198,080.      Dynamo  Electric  Machine; 
VV.    Stalker,    Pitt.sburgh,    Pa.,    and    G. 
S.     Kronfeld,     Wilkinsburgh,     I'a.       A" 
filed     Aug.     28,     1915.       lielatively     li( 

stator  frame. 

1,198,116.      Electric    Ai!c    Furnace;    C. 
A.   Dovle,   Notodden,   Norway.     App.   fl; 
April  13,  1915.     Angularly  adjustable  el' 
trode   supports. 

1.198,131.  Insulator;  R.  P.  Jackson,  Bd( 
wood  Park,  Pa.  App.  filed  Oct.  2,  19 
Built-up  porcelain  structure  with  eas 
replaceable  units. 

1,198,137.  Insulator;  B.  M.  Linco 
Pittsburgh,     Pa.       App.     filed     July 

1914.  Built-up      structure      capable 
standing  severe  mechanical  shocks. 

1,198,147.  Warning  Signal;  A.  N.  PI 
man,    Newark,    N.    J.      App.    filed    Mai 

8,  1912.  Contacts  for  electric  a 
mounted   on  bulb   of   reed   horn. 

1.198,158.  Automatic  Train  Stopping  A 
paratus  ;  W.  A.  Seeds.  Cripple  Cr& 
Col.  App.  filed  June  2,  1914.  Tra 
device  positioned  by  semaphore. 

1.198,177.  Railway  Signaling  Device, 
S.    Wright,    New    York.      App.    filed   Ji 

9,  1915.  Operates  cab  signal  if  cs 
become  uncoupled. 

1.198,193.  Fuse  Plug;  T.  F.  Cote,  Prii 
Albert,  Saskatchewan,  Canada.  A] 
filed  Oct.  13,  1914.  Screw  plug  w 
readily   replaceable  fuse  wire. 

1,198,212.  Telephone  Repeater;  E.  Gr 
singer,  Buffalo,  N.  Y.  App.  filed  F- 
24,  1902.  Special  construction  and  C 
cults  for  sensitive  reliable  results  (eighl 
four    claims). 

1198,213.      Telephone   Repeater;    E.   Gr 
'  singer,  Buffalo,  N.  Y.     App.  filed  Dec. 
1908.      Variations    in    current   can    be 
creased   in   force. 

1  198,214.      Telephone    System  ;    E.    Gr 

'  singer.    Buffalo,    N.    Y.      App.    filed    N( 

18,    1911.       Proportioned    leakage    resi 

ances. 

(^ 

1,198,235.  Alternating-Current  Moto 
H  W.  Jeannin,  Warren,  Ohio.  App.  fll, 
Jan.     29,    1916.       Improved    brush-hold 

1,198,239.      Electric    Flashlight;    H. 
Koretzkv,    New    York.       App.    filed    Ni 
27,    1915.      Made   in   semblance   of   wat 

1,198.270.      Apparatus  for   Utilization- 
Signal       Currents      for      Telegraph 
Radiotelegraphic,   or   Other   Purpose, 
V.    Poulsen,    Frederiksberg,    near    Cope 
hagen,    Denmark.       App.    filed    March 

1915.  Works  at  high  speed  under  wc 
currents. 

1.198,340.  Electric  Contact  Making  1 
VICE  ;  E.  Garretson,  Buffalo,  N.  Y.  Ai 
filed  Sept.  11,  1914.     Knife-edge  cont.i. 

1' 198:345.       Telephone     Transmitter; 
Grissinger,  Buffalo,  N.  Y.     App.  filed  N( 
18,    1911.      Improves   faithfulness  of  cc 
vei-sion    of     voice    waves     into    electri( 
waves. 

1.198.349.     Method  of  Making  Wire  IMe 
'  Fabrics  ;   J.   A.   Heany,  New   York.     A| 
filed    May    25.    1915.      Electrically    weld 
wire   cloth. 

1,198,351.      Apparatus    for    Making    Wi; 
Mesh   Fabric  :    J.   A.    Heany.   New  Yoi 
App.    filed    Sept.    7,    1915.      Welds   fab 
in    tubular    form    and    then    splits    it. 

1,198,364.         Fuse;      H.      H.      McLaughl 
Knoxville,     Tenn.       App.     filed     June 
1915.      Renewable  cartridge  fuse. 

1,198,376.      Thermostatic  Switch  or  i 
Off  ;  W.  B.  C.  Porter,  Kennett,  Mo. 
filed    March    30,    1915.       Particularly 
dental    vulcanizer. 

1,198,381.  Vapor  Electric  Apparatus;  , 
C.  Hewitt,  Ringwood  Manor,  N.  J.  Ai; 
filed  Oct.  23.  1915.  Rectifier  for  thnt 
phase   current. 

1,198,385.         Attachment       for       Tkoi.i 
Poles;  J.  W.  Oman,  St.  Louis,  Mo.     A> 
filed   Sept.   25.    1914.      For  guiding  troll: 
wire    into   groove   on    wheel.  | 
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irking  Engineering  Progress 

GAIN  our  imagination  is  fired  with  the  possibili- 
^ties  of  the  future,  by  the  review  of  solid  electrical 
ineering  accomplishment,  which  is  recorded  in  the 
liversary  number  of  our  English  contemporary,  the 
idon  Electrician.  September  15  marked  the  2000th  is- 
of  that  "oldest  illustrated  journal  of  electrical  engi- 
ring,  industry,  science  and  finance."  Its  first  number 
i  issued  in  November,  1861,  as  a  journal  for  telegra- 
rs,  suggesting  to  our  own  readers  the  early  history 
the  properties  now  consolidated  in  the  Electrical 
RLD.  With  this  splendid  number  of  the  Electrician 
ore  us  we  have  gone  back  into  our  own  files  and  re- 
ved  again  the  history  of  American  electrical 
ineering  practice  that  has  been  reflected  in  the  forty 
rs  and  more  of  our  own  electrical  journals.  In  cer- 
1  lines  our  practice  has  been  widely  divergent.  The 
erican  electrical  industry  has  gradually  been  very 
hly  organized  in  forty  years.  Conditions  have  brought 
ut  what  seems  to  us  to  be  a  much  wider  utilization  of 
trical  energy  in  this  country.  Specialization,  stand- 
ization  and  centralization  have  marked  American 
ctice.  There  is  greater  uniformity  in  the  practice  of 
ely  separate  localities  in  America  than  in  England. 
;  in  the  broad  development  of  the  industry  in  science 

applied  engineering,  advance  on  one  side  of  the 
;er  is  closely  associated  with  progress  on  the  other, 
this  and  much  more  is  reflected  in  the  special  articles 
electrical  design,  the  generation,  distribution  and 
trol  of  electrical  energy  and  the  special  applications 
railway,  power  and  lighting  in  the  special  number 
3ur  contemporary. 


nerican  Colored  Glasses 

VR.  H.  P.  GAGE'S  paper  on  colored  glasses  pre- 
'sented  at  the  Illuminating  Engineering  Society 
vention  is  a  very  welcome  addition  to  the  knowledge 
a  somewhat  intricate  subject.  Many  reports  have 
n  published  concerning  colored  glasses  for  protec- 
;  spectacles  and  other  uses,  but  for  the  most  part 
glasses  described  have  been  of  foreign  origin,  many 
them  not  now  attainable,  and  few  of  any  particular 
fit.  It  is  gratifying  to  know  that  we  are  now 
king  in  America  a  wide  range  of  glasses  for  signals, 
ctacles  and  color  modifying  purposes  generally, 
ich  compare  very  favorably  with  anything  which  has 
r  turned  up  from  the  makers  abroad,  and  give  a 
ficiently  wide  range  of  choice  to  meet  admirably 
st  requirements.  Dr.  Gage's  work  has  been  most 
rough   and   scientific,   and   his   paper   will   stand   as 


the  fundamental  starting  point  in  the  consideration  of 
the  making  of  American  colored  glasses.  A  cursory 
examination  shows  that  considerable  improvements 
have  been  made  in  the  transmission  coeflficients  of  some 
of  the  signal  glasses,  that  material  headway  has  been 
found  possible  in  the  production  of  glasses  tending  to 
correct  the  color  of  artificial  illuminants  toward  a  day- 
light value,  and  that  protective  glasses  for  spectacles 
of  various  kinds  are  in  at  least  as  satisfactory  a  state 
in  this  country  as  they  ever  have  been  abroad.  Blue, 
yellow,  amber  and  red  glasses  are  obtainable  in  a  wide 
variety  of  tints  and  all  with  good  transmission  for  the 
respective  rays. 

There  is  a  particular  lack,  however,  of  glasses  which 
absorb  sharply  the  red  end  of  the  spectrum,  leaving  the 
rest  nearly  intact.  It  is  equally  diflficult  to  get  a  glass 
which  thoroughly  absorbs  the  infra-red.  Sir  William 
Crooke's  glass,  which  owes  its  properties  chiefly  to 
didymium,  perhaps  as  nearly  fills  the  infra-red  require- 
ment as  is  feasible,  since  didymium  has  a  heavy  ab- 
sorption band  in  the  near  infra-red,  as  well  as  the 
familiar  one  in  the  yellow  which  gives  the  pinkish 
tinge  to  this  glass.  Almost  any  glass  except  the  light- 
est crown  will  absorb  all  of  the  ultra-violet  that  is 
reasonably  suspected  of  being  harmful,  but  most  glasses 
classed  as  protective  are  somewhat  noticeably  colored. 
The  Crooke's  glass  and  that  described  by  Dr.  Gage 
under  the  name  of  noviol  perhaps  show  the  least  color 
for  a  rather  complete  suppression  of  the  ultra-violet, 
both  of  them  comparing  very  favorably  with  the  best 
of  the  much  exploited  German  glasses  for  this  purpose, 
the  noviol  being  remarkable  for  a  peculiarly  hard  and 
clean  cut-off  of  the  blue  end  of  the  spectrum.  A  glass 
which  will  cut  off  the  red  end  with  similar  neatness 
would  be  a  valuable  addition  to  the  technical  resources 
of  the  illuminating  engineer. 


Promoting  the  Electric  Vehicle 

IF  the  possibility  of  developing  the  electric  vehicle  and 
adding  it  to  the  line  of  successful  and  widening  ap- 
plications of  electricity  were  not  fundamentally  sound 
it  must  have  died  long  since.  From  time  to  time  we 
have  recorded  and  pointed  out  opportunities  that  exist 
for  the  wider  use  of  the  electrically  propelled  vehicle. 
Each  time  a  group  of  enthusiasts  has  helped  to  carry 
the  banner  forward  and  then  the  advance  has  marked 
time.  The  Electrical  World  believes  in  the  electric 
vehicle  and  has  urged  constantly  the  reasons  why  it 
should  be  backed  by  the  active  interest  of  electrical  men. 
The  time  seems  ripe  again  to  push  forward,  and  that 
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the  wliole  situation  may  bo  thoroughly  surveyed  we  shall 
publish  a  group  of  articles  for  which  we  have  been 
gathering  material  for  some  months. 

There  are  three  groups  in  the  industry  responsible 
for  the  development  of  the  electric  vehicle — the  manu- 
facturers of  cars,  the  manufacturers  of  batteries,  and 
the  central  stations.  Of  these  groups  the  central  station 
has  a  double  duty  which  has  often  fogged  the  issue.  It 
is  both  a  customer  for  the  manufacturer  and  a  purveyor 
of  energy  for  charging.  Thus  it  must  consider  the  ve- 
hicle in  the  light  of  a  business  man,  first  estimating  the 
value  to  be  received  directly  from  its  use,  and  second 
as  a  promoter  of  an  electrical  enterprise  that  may  be 
expected  immediately  or  shortly  to  produce  a  revenue. 
It  cannot  be  expected  to  act  if  these  relations  are  not 
clearly  recognized. 

We  are  presenting  in  this  issue  the  first  of  two  ar- 
ticles on  the  uses  to  which  the  central  stations  have  put 
motor  vehicles  of  all  kinds  as  a  business  proposition.  In 
this  first  article  the  actual  uses  of  both  gas  and  electric 
trucks  for  heavy  work  are  described.  In  a  second  ar- 
ticle the  possibilities  of  motor  vehicles  for  light  work 
will  be  taken  up.  As  a  business  proposition  the  electric 
truck  and  the  gasoline  truck  each  has  its  place  in  the 
central  station  field  as  well  as  in  any  industrial  field 
which  presents  a  wide  variety  of  haulage  and  traffic  con- 
ditions. We  have  learned  that  replacing  the  horse 
means  revolutionizing  our  conception  of  how  hauling 
should  be  done,  and  that  the  proper  way  to  sell  motor 
vehicles  is  to  sell  traflic  engineering.  A  corollary  to  this 
fact  is  the  sound  reason  that  electric  vehicles,  properly 
recommended  and  handled  with  no  less  care  than  that 
which  is  given  to  gasoline  trucks,  are  cold,  money-saving 
machines. 

In  the  passenger-carrying  field  the  electric  vehicle  is 
getting  deserved  consideration.  Here  again  the  central 
station  has  the  double  relation  to  it,  first,  as  an  income 
producer  from  battery  charging ;  second,  as  a  promoter 
of  electrical  applications  in  the  community.  The  elec- 
tric car  for  general,  local  utility  work  is  handicapped  by 
traditional  conceptions  of  what  it  would  do  earlier  in  its 
development  and  what  it  can  do  now.  The  manufacturer, 
in  our  opinion,  is  to  blame  for  this.  The  central  sta- 
tions have  had  difficulties  which  are  remembered.  On 
the  other  hand,  it  is  not  fair  to  assume  that  by  putting 
a  battery  and  a  motor  on  a  cheap  chassis,  the  result 
will  be  a  satisfactory  car.  Manufacturers  have  put 
money  into  machines  and  equipment  for  standardizing 
parts  and  are  now  in  a  position  to  turn  out  cars  in  quan- 
tities. 

These  different  phases  of  promoting  the  electric  ve- 
hicle will  be  put  into  articles  in  future  issues.  A  par- 
ticularly fortunate  circumstance  in  the  renewed  interest 
in  the  promotion  of  the  electric  vehicle  is  the  opportun- 
ity which  is  offered  by  the  committee  on  co-operation 
between  central  stations  and  manufacturers  of  the  Elec- 
tric Vehicle  Section  of  the  Natrional  Electric  Light  As- 
sociation to  secure  frank  interchange  of  opinions  be- 
tween central  station  men  and  manufacturers  at  the 
same  sitting.  The  electric  vehicle  properly  built  and 
properly  sold  can  do  the  work. 


ELECTRICAL    WORLD 

Steel  Rolling  Mills  Drives 


Vol.  68,  No. 


IT  is  characteristic  of  steel  rolling  mills  that  the; 
load  factor  is  relatively  small;  i.e.,  that  the  avera; 
load  which  they  carry  is  much  less  than  the  maximu' 
load.  Moreover,  the  times  of  maximum  load  are  of  on 
a  few  seconds'  duration;  corresponding  to  those  intt 
vals  during  which  the  bars  or  billets  are  passii 
through  the  rolls. 

While  it  is  possible  to  install  a  roll-driving  mot 
which  shall  be  able  to  develop  the  maximum  requir 
power  without  exceeding  its  normal  rated  current  fr( 
the  supply  mains ;  yet  such  a  motor  would  ordinarily 
operating  on  the  average  at  a  small  percentage  of 
rated  output,  and  would  not  be  economically  used, 
flywheel  connected  with  the  motor  system,  so  as  to  s 
sorb  energy  steadily  during  intermissions  and  to  i 
lease  this  energy  rapidly  during  the  intervals  of  lot 
may  greatly  improve  the  economy,  compactness  a 
effectiveness  of  the  drive.  There  are,  however,  lim 
to  the  application  of  the  flywheel  principle.  Excessiv* 
large  flywheels  may  be  both  objectionable  in  serv: 
and  uneconomical  in  plant  expenditure.  In  the  desi 
of  an  electric  drive  for  steel  rolls,  there  is  a  fairly  d^ 
inite  economic  limit  to  the  relative  sizes  of  motor  a\ 
flywheel  to  be  used,  under  an  assigned  set  of  facte 
conditions. 

The  article  by  W.  Knight,  which  we  publish  V 
week,  is  directed  to  facilitating  the  computations 
volved  in  the  design  of  rolling  mill  motor  drives  wi 
auxiliary  flywheels.  The  formula  employed  introduce, 
a  certain  exponential.  Ordinarily,  this  calls  for  soi- 
tion  by  logarithms,  log-log  slide  rules,  or  other  roui- 
about  methods.  By  plotting  the  graphs  of  a  suital- 
number  of  exponentials  on  semilog  paper,  these  grap? 
take  the  form  of  straight  lines,  and  permit  of  rajf 
solution  of  the  exponential  by  direct  inspection.  TN 
is  another  example  of  the  serviceability  of  semilog  ai 
log  papers  to  the  engineer.  In  log  paper,  the  rectanj- 
lar  co-ordinates  in  both  x  and  y  are  spaced  according  )■ 
the  scale  of  the  slide  rule.  In  semilog  paper,  one  i^- 
ordinate  is  ruled  to  uniform  scale  in  the  ordinary  wi, 
and  the  other  is  ruled  to  slide-rule  scale.  In  this  ca, 
by  the  use  of  the  semilog  chart,  the  design  compu- 
tions  are  greatly  abridged. 


I 


Earth  Connections  for  Telephone  Exchanges} 

N  our  "Digest"  this  week  reference  is  made  to  a  - 
cent  article  by  W.  H.  Grinsted,  in  the  London  El- 
trician  dealing  with  earth  connections  for  telephone  i|h 
changes.  It  is  pointed  out  that  the  ordinary  exchare 
employs  two  separate  grounds;  namely,  (1)  a  wat - 
pipe  ground  for  its  lightning  arresters,  machine  frans 
and  bases  generally,  and  (2)  a  buried  copper  in  c(e 
ground  for  the  central  common  battery,  and  which  c:- 
ries  the  common  battery  operating  currents.  It  is  sif- 
gested  that  it  would  be  better  to  reverse  the  practii, 
and  use  a  special  plate  arrester  ground,  while  grou'- 
ing  the  battery  on  the  leaden  sheaths  of  the  incom  g 
cables.     This   is   a   detail   of   operating   practice  uin 


PTEMBER    30,    191() 


ELECTRICAL    WORLD 


651 


lich  opinions  are  likely  to  differ;  but  so  long  as  the 
iter-pipes  are  sufficiently  protected  from  possible 
sctrolytic  erosion,  there  are  some  who  maintain  that 
is  better  to  have  earth  to  earth,  and  connect  all 
ounds  together  for  all  purposes  into  one  united 
ound  system. 

The  article  points  out  that,  contrary  to  the  practice 
electric  railway  systems,  it  is  customary  in  telephone 
changes  to  ground  the  positive  pole  of  the  common 
ttery,  so  as  to  keep  the  wiring  and  lines  at  a  negative 
tential.  This  tends  to  cause  the  generation  of  hydro- 
Q  at  any  faulty  point  in  wires  or  windings  that  may 
ce  in  moisture;  whereas,  if  these  were  kept  at  a 
sitive  potential,  the  tendency  would  be  for  them  to 
idize  and  corrode  in  the  presence  of  water.  With 
ne  of  the  fine  insulated  wires  employed  in  telephonic 
ndings,  a  relatively  small  amount  of  corrosion  may 
stroy  the  continuity  of  the  wire. 


Study  of  Brightness 

rHE  psychology  of  illumination  is  so  intricate  a 
problem  that  most  physical  investigators  shun  it 
d  most  psychologists  have  to  specialize  so  deeply  as 
find  difficulty  in  approaching  the  matter  from  its 
ysical  aspect.  Those  interested  in  the  ultimate 
alysis  of  visual  matters  will  find  pleasure  in  the 
luable  study  of  apparent  brightness  by  L.  T.  Troland 
esented  at  the  recent  Illuminating  Engineering  So- 
fty's convention.  Mr.  Troland  attacks  particularly 
e  problem  of  apparent  luminosity  both  with  respect  to 
dinary  conditions  and  those  which  specially  involve 
lor  sensation.  His  point  of  departure  from  the  ordi- 
ry  process  of  such  investigation  is  first  in  dealing 
th  a  subject  much  neglected,  the  intensity  of  the 
tual  retinal  image;  and  second,  in  separating  experi- 
jntally  the  visual  functions  of  the  fovea,  which  con- 
its  of  cones  alone,  from  the  general  vision  in  the 
gion  of  intermingled  rods  and  cones  and  the  peri- 
eral  region  of  rods  alone.  We  must  good  naturedly 
otest  against  the  introduction  of  still  another  new 
rm  as  a  unit  of  retinal  illumination,  at  a  time  when 
is  all  that  can  be  practically  accomplished  to  get  the 
nplest  sort  of  terminology  for  luminous  quantities 
to  anything  like  general  use.     However,  the  idea  ex- 


pressed is  important  enough  to  stand  the  burden  of  a 
new  word  provided  the  author  does  not  do  it  again. 

The  most  interesting  conclusion  reached  from  a  theo- 
retical standpoint  has  to  do  with  the  investigation  of 
pure  cone  vision  with  respect  to  the  luminosity  sensa- 
tion. Ordinarily  cones  are  supposed  to  be  highly  spe- 
cialized for  color  vision,  while  the  sensation  of  lumi- 
nosity aside  from  color  resides  in  the  rods  associated 
with  the  presence  of  the  visual  purple  which  is  believed 
to  act  in  some  ways  as  a  chemical  sensitizer.  Now 
by  investigating  a  very  small  area,  so  small  as  to  be 
concerned  only  with  foveal  vision,  Mr.  Troland  finds 
clear  indications  of  an  extremely  symmetrical  visibility 
curve  for  the  cones,  indicating  that  even  in  cone  vision 
luminosity  as  such  is  probably  independent  of  the  wave 
length  of  the  stimulus,  and  is  very  likely  due  to  a 
single  photochemical  process  in  the  retina  rather  than 
to  the  summation  of  separate  color  processes.  This 
does  not  make  negative  the  probable  existence  of  a  com- 
plexly organized  color  sense,  but  merely  shows  that  the 
luminosity  value  ascribed  to  the  cones  is  much  more 
like  the  rod  luminosity  than  has  generally  been  ad- 
mitted and  depends  perhaps  on  the  same  photochemical 
process.  These  properties  of  the  cones  with  respect  to 
luminosity  hold  only  within  the  proper  range  of  cone 
vision  which  reaches  its  normal  at  a  point  much  higher 
than  that  which  characterizes  rod  vision. 

Mr.  Troland  also  finds  that  with  a  field  so  small  as 
to  deal  only  with  the  pure  cone  vision  of  the  fovea  the 
Purkinje  and  allied  phenomena  are  greatly  modified  or 
disappear.  The  subject  is  a  very  intricate  one  and  the 
experimentation  is  difficult ;  but  all  the  results  work  to- 
ward showing  an  actual  unity  in  the  visual  functions 
of  the  eye  in  spite  of  the  differentiation  between  the 
precise  uses  of  rods  and  cones.  The  facts  here  seem 
to  point  in  something  of  the  same  direction  as  recent 
experiments  of  Dr.  Edridge-Green,  who  has  long  held 
that  the  stimulus  of  the  visual  purple  ultimately  in- 
volves the  fovea,  so  that  the  photochemical  stimulus  is 
in  kind  the  same  throughout,  although  varying  in  de- 
gree from  the  regions  rich  in  visual  purple  to  those 
normally  very  poor  in  it.  With  all  this  the  theory  of 
color  sensation  is  still  far  from  definite  form.  Sooner 
or  later  it  must  be  co-ordinated  with  the  facts  regard- 
ing simple  luminosity. 


NEXT  week,  in  the  public  relations  The  Comillff  IsSllGS 
number  of  the  Electrical  World  iiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiii 
for  Oct.  7,  the  first  issue  of  the  month,  among 
other  discussions  of  public  policy  and  broad  commercial 
topics,  there  will  appear  an  interesting  and  practical 
article  entitled  "Graphical  Analysis  of  Managerial  Prob- 
lems," in  which  Edwin  D.  Dreyfus  will  treat  of  executive 
subjects  from  the  standpoint  of  the  engineer.  Another 
leading  article  in  the  same  issue  will  describe  the  fea- 
tures of  a  5000-amp.-hr.  storage  battery  installed  by 
the  Winnipeg  (Man.)  Electric  Railway  Company  for 
railway  service.  Arrangements  provided  by  this  Ca- 
nadian company  to  serve  a  large  cement  plant  load  will 
also  be  described.  The  second  issue  of  the  month,  to 
appear  under  date  of  Oct.  14,  will  be  the  station  operat- 
ing  number,   which    is   regularly    devoted    to    practical 


engineering  subjects  and  to  topics  and 
problems  pertaining  to  station  and  oper- 
ating practice.  A  leading  article  will  take  up  the  oper- 
ating aspects  of  a  large  Eastern  transmission  network, 
and  in  addition  to  other  features  there  will  be  the  usual 
departments  on  technical,  operating  and  commercial 
topics.  The  fourth  issue  of  the  new  monthly  magazine 
Electrical  Merchandising,  to  appear  Oct.  15,  will, 
among  many  other  articles  and  ideas  for  the  electrical 
man  who  sells,  contain  a  forecast  of  plans  for  America's 
Electrical  Week,  Dec.  2  to  9,  pointing  out  how  each 
electrical  dealer,  contractor,  manufacturer,  jobber 
and  central  station  man  can  take  the  fullest  advan- 
tage of  the  great  buying  movement  in  the  industry 
which  will  culminate  during  America's  Electrical 
Week. 
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Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


NEW  ENGLAND  CONTRACTORS  MEET 

Hartford   Convention   Discusses  Licensing,   Uniform 
Inspection  and  Account  Keeping 

A  large  and  enthusia.stic  convention  of  New  England 
Electrical  Contractors  opened  at  Hartford,  Conn.,  on  the 
evening  of  Sept.  26  with  an  informal  "Better  Acquaint- 
iince"  dinner  at  the  Hotel  Bond  Annex,  followed  by  visits 
to  an  electrical  exhibition  at  Foot  Guard  Hall.  Business 
sessions  opened  on  Wednesday  morning  with  announce- 
ments by  L.  L.  Gaillard,  Waterbury,  chairman,  and  the 
program  included  addresses  by  Hon.  Frank  A.  Hagarty, 
Mayor  of  Hartford ;  Robley  S.  Stearns,  New  Orleans, 
La.,  president  of  the  National  Electrical  Contractors' 
Association,  and  W.  K.  Tuohey,  Springfield,  Mass.,  past- 
president,  Massachusetts  Electrical  Contractors'  Asso- 
ciation. A  paper  by  J.  E.  Wilson,  Boston,  Mass.,  on 
"The  Licensing  of  Electrical  Contractors,  with  Refer- 
ence in  particular  to  the  Massachusetts  Law,"  concluded 
the  morning   program. 

"The  Uniform  Inspection  of  Electrical  Installations 
for  the  New  England  States"  was  the  general  subject 
of  the  afternoon  session,  papers  on  this  topic  by  A.  J. 
Hixon,  Boston;  Ralph  Sweetland,  engineer-in-charge, 
New  England  Insurance  Exchange,  Boston;  and  C.  E. 
Bruen,  Suburban  Fire  Insurance  Exchange,  New  York 
City,  being  scheduled.  An  informal  banquet  at  the 
Hotel  Bond  closed  the  day. 

Committee  reports  filled  the  Thursday  morning 
session,  those  presented  covering  "Trade  Relations,"  by 
W.  F.  Abely,  chairman,  Boston;  report  of  legislative 
committees,  Massachusetts,  Connecticut  and  Rhode 
Island  Associations,  and  the  reports  of  the  Massachu- 
setts and  Connecticut  conference  boards  with  central 
stations. 

During  the  afternoon  a  session  for  electrical  con- 
tractors only  was  held,  at  which  a  paper  by  Percy 
Rothwell,  expert  accountant,  Hartford,  on  "Account 
Keeping  for  Electrical  Contractors,"  was  the  principal 
feature  of  the  program.  Adjournment  followed  a  busi- 
ness session  at  the  close  of  the  consideration  of  the  fore- 
going topic.  More  than  fifty  exhibitor?  of  electrical 
appliances  and  apparatus  occupied  space  at  the  armory. 
The  streets  of  the  downtown  district  were  festooned 
with  incandescent  lamps  and  bunting  in  honor  of  the 
gathering. 

Convention  of  Colorado  Electric  Association 

A  noteworthy  feature  of  the  fourteenth  annual  con- 
vention of  the  Colorado  Electric  Light,  Power  &  Rail- 
way Association  at  Glenwood  Springs,  Sept.  21  to  23, 
was  the  active  participation  of  representatives  of  the 
public  utilities  commission  of  the  State  of  Colorado 
in  the  convention  program.  M.  H.  Aylesworth,  chair- 
man of  the  commission;  F.  J.  Rankin,  its  mechanical 
and  electrical  engineer,  and  F.  W.  Herbert,  its  chief 
statistician,  all  delivered  papers.  Moreover,  through- 
out the  meetings  the  desire  was  manifested  by  central 
station  men  to  learn  the  views  'of  the  commission  on 
many  central  station  problems.  The  representatives  of 
the  commission  freely  discussed  and  argued  the  topics 
brought  up  at  the  convention.  All  discussions  indicated 
the  earnest  desire  of  the  utilities  and  the  commission  to 
co-operate. 


At  one  of  the  business  sessions  the  plan  of  assessing 
association  dues  was  changed  so  that  now  each  member 
company  is  charged  according  to  the  population  it 
serves.  Ofl^cers  for  the  ensuing  year  were  elected  a;- 
follows :  President,  John  A.  Clay,  general  manager  ol 
the  Western  Colorado  Power  Company  of  Montrose: 
vice-president,  L.  P.  Hammond,  vice-president  Colorad( 
Power  Company  of  Denver;  secretary-treasurer 
Thomas  F.  Kennedy,  Denver  Gas  &  Electric  Light  Com 
pany,  and  executive  committee,  F.  P.  Wood  of  Trini 
dad,  W.  F.  Raber  of  Pueblo  and  J.  J.  Cooper  and  W.  C 
Sterne,  both  of  Denver. 


Competing  Central  Stations  Co-operate 

to  Restore  Service 

A  flywheel  explosion  in  the  plant  of  the  Mansfiek 
(Ohio)  Railway,  Light  &  Power  Company,  Sept.  22' 
completely  wrecked  a  250-hp.  engine,  considerably  dam 
aged  the  power  house,  other  engines  and  adjacent  pol( 
lines,  killed  the  night  engineer  and  interrupted  the  com 
pany's  lighting,  power  and  street  railway  service.  Th< 
accident  practically  left  the  company,  which  is  one  o 
two  central  stations  in  the  city,  without  plant  facili 
ties  to  supply  service  and  without  enough  experiencec 
men  to  rehabilitate  speedily  the  generating  and  lini' 
equipment.     The  accident  occurred  at  10.18  p.  m.         | 


WRECKED   PLANT   AT    MANSFIELD,   OHIO 

Upon  surveying  the  situation,  A.  V.  Wynne,  genera 
superintendent  of  the  Mansfield  Electric  Light  &  Powe 
Company,  the  competing  company,  called  out  his  entir 
construction  and  spare  operating  force.  With  the  cor 
sent  of  S.  A.  Foltz,  manager  of  the  wrecked  plant,  the 
set  to  work  on  the  ruins  at  11  p.  m. 

In  speaking  of  the  hurried  reconstruction,  Mr.  Wynn 
said :  "Owing  to  the  fact  that  we  have  a  great  desi 
of  construction  under  way,  we  were  able  to  mustej 
about  three  times  as  many  men  as  the  other  companV 
Quite  naturally  our  men  were  less  excited  than  their; 
so  we  took  the  initiative  and  started  the  work.  B 
2  a.  m.  we  had  cleared  away  enough  of  the  wreckage  t, 
see  that  it  would  be  necessary  to  build  a  new  crib  t 
replace  the  one  which  had  been  struck  by  a  4-ft.  se( 
tion  of  the  flywheel  rim.  Accordingly  we  took  enoug 
16-ft.  arms  from  our  own  crib  to  build  one  for  thei' 
and  by  5  a.  m.  had  juice  on  the  lines.     Everything  the 
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oked  fine,  but  after  I  had  sent  our  men  home,  it  de- 
jloped  that  it  would  be  dangerous  to  operate  one  of 
leir  larger  engines.  Then  our  force  was  called  out 
^ain  to  run  temporary  leads  from  our  lines  to  their 
vitchboard.  On  Saturday  night,  Sunday  and  Sunday 
ight,  we  carried  200  kw.  of  their  load  on  these  lines, 
his  tided  them  over  the  emergency. 
"Since  the  accident  we  have  received  many  compli- 
icnts  from  the  public  on  our  policy  of  helping  the  cus- 
imers  of  the  other  company  get  service  in  an  emer- 
jncy." 


PREVENTION   OF  UTILITY   STRIKES 

lerchants'  Association  of  New  York  Suggests  Means 
for  Safeguarding  All  Public  Utility  Service 
from  Menace  of  Labor  Disputes 

The  board  of  directors  of  the  Merchants'  Associa- 
on  of  New  York  at  a  meeting  held  on  Sept.  21  ap- 
roved  the  report  of  its  committee  on  public  utilities 
nd  law  and  the  resolutions  and  preambles  therein 
mtained.  The  adoption  of  the  following  preambles 
id  resolution  was  recommended  to  the  Chamber  of 
ommerce  of  the  United  States: 

Whe)'eas,  The  functions  of  railroads  and  other  public 
utilities  are  exercised  only  by  virtue  of  public  au- 
thority, delegated  to  the  corporations  solely  to  pro- 
vide for  imperative  public  needs;  whereby  such 
utilities  become  public  agencies,  subject  to  such 
control  and  regulation  by  law  as  may  be  required 
in  the  public  interest;  and 

Whereas,  The  public  welfare  requires  that  the  oper- 
ation of  public  utilities  be  continuous  and  unim- 
peded ;   and 

Whereas,  Continuous  and  unimpeded  operation  of 
public  utilities  cannot  be  maintained  if  the  em- 
ployees of  public  service  corporations  are  free  to 
quit  their  employment  at  an  indeterminate  time; 
now,  therefore,  be  it 

Resolved,  That  the  tenure  of  service  of  employees  of 
public  service  corporations,  particularly  of  trans- 
portation corporations,  should  be  regulated  by  law 
in  such  manner  that  each  person  who  voluntarily 
elects  to  enter  such  employment  shall,  as  a  con- 
dition of  such  employment,  be  legally  obligated 
by  contract  to  continue  therein  for  a  specified  term, 
during  which  term  he  may  not  lawfully  quit  that 
employment  nor  the  corporation  lawfully  dis- 
charge him  from  its  service,  except  as  provided 
by  such  contract;  and  that  such  contract  should 
provide  adequate  penalties  for  violation  of  its 
terms  by  either  party. 

According  to  the  committee  any  plan  to  regulate  the 
jlations  between  public  service  corporations  and  their 
uployees  should  be  based  on  recognition  of  the  fol- 
•wing  fundamental  facts  outlined  by  Henry  R.  Towne, 

former  president  of  the  chamber: 

1.  The  company  enjoys  a  partial  or  complete 
lonopoly,  granted  by  the  State  in  order  to  secure  for 
le  people  the  service  which  the  company  undertakes  to 
ender. 

2.  In  return  the  company  is  required  to  render  that 
srvice  in  conformity  with  statutory  enactments,  and 
nder  the  regulation  of  a  State  (or  national)  board  or 
ammission. 

3.  In  order  to  perform  that  service  the  company  must 
ct  through  agents  or  employees,  and  it  is  equally  neces- 
ary  and  proper  that  these  should  be  governed  by 
tatute,  and  be  subject  to  regulation  by  such  board  or 
ommission.  Heretofore  this  has  not  been  done,  or 
nly  in  a  slight  degree. 

4.  There  are  thus  three  parties  concerned,  viz. : 
(a)   The  people;  that  is,  the  State. 

(6)   The    corporation,    including    its    owners,    the 
stockholders. 

(c)   The  employees. 
The   plan    should    aim    to    recognize    and    safeguard 


equally  the  rights  and  interests  of  each  and  all  of  these 
three  parties. 

5.  To  do  this,  it  should  provide: 

(a)  That  the  company  shall  give  adequate  service, 
and  shall  conform  to  the  law  and  to  the  orders  of 
the  board  or  commission. 

{b)  That  persons  who  voluntarily  become  em- 
ployees shall  conform  to  the  laws  and  regulations, 
and  shall  not  conspire  to  impair  the  service. 

(c)  That  the  two  parties,  the  company  and  the 
employees,  shall  recognize  and  respect  the  paramount 
rights  of  the  third  party,  the  public,  to  adequate  and 
uninterrupted  service  in  return  for  the  grant  of  the 
franchise  under  which  the  company  operates  and  by 
virtue  of  which  those  who  enter  its  service  find 
employment. 

Laws  and  regulations  which  are  based  on  recognition 
of  these  facts  and  which  are  designed  to  accomplish 
these  results  are  not  merely  proper  and  justifiable,  but 
are  logically  called  for  to  define  and  assure  the  rights 
of  the  companies  and  their  stockholders,  the  rights  of 
their  vast  number  of  employees,  and,  above  all,  the 
rights  of  the  State,  that  is  the  people,  which  is  the 
grantor  of  the  public  franchise  which  is  the  basis  of 
the  whole  structure,  the  sole  purpose  of  which  is  to 
obtain  for  the  people  the  service  stated  in  the  franchise. 
Opposition  to  such  reasonable  laws  and  regulations 
would  constitute  a  menace  to  the  common  weal. 

To  accomplish  these  ends  there  is  needed  legislation. 
State  or  national,  or  both,  which  would  authorize  and 
require,  among  other  things,  a  contractual  relationship 
between  each  public  service  corporation  and  each  of  its 
employees  embodying  the  following  provisions,  viz.: 

1.  An  enlistment  or  enrollment  contract  for  a  stated 
term.  After  a  probationary  period,  in  the  case  of  a 
new  employee;  removable  by  mutual  agreement,  at  the 
end  of  term,  in  the  case  of  an  old  employee. 

2.  A  "service  record"  of  each  employee,  to  be  kept. 

3.  Preference  in  promotions,  and  in  retention  in  the 
service,  to  be  based  on  such  records. 

4.  Penalties  for  violation  of  the  contract  by  either 
party,  to  consist  of  cash  fines. 

5.  Fines  against  company  to  be  collectible  from  a 
fund  created  by  the  company  and  vested  in  a  trustee. 

6.  Fines  against  an  employee  to  be  collectible  from 
a  fund  created  by  the  company's  retaining,  say,  20  per 
cent  of  his  wages  until  the  fund  equals  two  weeks' 
wages  (would  require  ten  weeks),  the  company  to  pay 
interest  at  5  per  cent  on  this  fund,  and  to  repay  it 
when  the  employee  leaves  the  service  as  prescribed  in 
the  contract,  or  dies.  The  fund  to  be  in  the  custody 
of  a  trustee. 

7.  Schedule  of  fines  to  be  fixed  by  law  and  stated  in 
the  contract. 

8.  Assessment  of  fines  to  be  determinable, 
(a)   By  mutual  consent,  duly  recorded. 

(6)   By  joint  board  of  award,  duly  appointed. 

(c)  By  public  service  commission  on  appeal. 

(d)  By  legal  process. 

9.  The  company  to  have  the  right  to  terminate  the 
contract, 

(a)  Because  of  misconduct  by  the  employee. 
"Misconduct"  to  be  defined  by  law  and  in  the  con- 
tract, and  also  the  fines  attaching  thereto. 

(&)  Because  of  slack  business  or  excess  of  help. 
In  this  case  the  employee  to  receive  either  thirty 
days'  notice,  or  two  weeks'  pay  and  immediate  release. 

(c)  Because  of  disability  or  superannuation  of  em- 
ployee, on  stated  notice,  subject  to  such  pension  pro- 
visions, if  any,  as  may  exist. 

10.  The  employee  to  have  the  right  to  terminate  the 
contract, 

(a)    Because  of  valid  family  or  personal  necessity. 
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In  which  case,  honorable  discharge,  without  penalty. 

(6)  Because  of  sickness  or  of  unfavorable  effect 
on  health. 

(c)  For  cause  not  stated,  upon  fair  notice,  say 
thirty  days,  without  penalty  if  with  the  company's 
consent;  otherwise  subject  to  fine,  as  provided  by  law 
and  stated  in  the  contract. 

11.  Violation  of  the  contract  by  the  company,  if  duly 
established,  to  subject  it  to  stated  fines,  payable  to  the 
employee,  from  the  fund  vested  in  a  trustee. 

12.  Violation  by  the  employee,  if  duly  established,  to 
subject  him  to  fines  collectible  by  the  company  from 
the  fund  held  for  that  purpose  by  a  trustee;  and  also, 
under  specified  conditions,  to  forfeiture  of  wages  earned 
but  not  yet  paid. 

13.  The  company  to  recognize  the  right  of  the  em- 
ployee to  membership  in  any  lawful  organization,  and 
not  to  discriminate  against  him  on  such  account. 

14.  The  employee  to  respect  the  right  of  the  public 
to  uninterrupted  service,  and  not  to  combine  with  others 
to  cause  its  interruption. 

15.  The  employee  to  have  the  right,  alone  or  in  com- 
bination with  others,  to  request  concessions,  in  wages, 
hours  of  work,  or  conditions  of  service,  from  the  com- 
pany, and  the  company  to  give  prompt  and  fair  con- 
sideration to  all  such  requests  when  properly  presented, 
and  not  to  discriminate  against  any  employee  because 
of  participation  therein. 

16.  The  employee  to  have  the  right  of  appeal,  from 
acts  or  decisions  of  the  company,  to  a  "joint  board  of 
award,"  constituted  under  the  law  by  joint  action  of 
the  company  and  its  employees,  as  a  board  of  arbitra- 
tion. 

17.  Both  the  company  and  its  employees  to  have  the 
right  of  appeal  from  the  rulings  of  the  "joint  board"  to 
an  appropriate  federal  or  State  commission,  whose  de- 
cisions shall  be  conclusive  and  binding,  unless  and  until 
reversed  by  a  court  decision. 

18.  During  the  term  of  any  contract  between  the  com- 
pany and  an  employee  the  discharge  of  the  employee 
by  the  company  (except  as  provided  in. No.  9  above),  or 
the  cessation  of  service  by  the  employee  (except  as 
provided  in  No.  10  above),  to  be  constituted  an  offense 
at  law,  and  to  be  punishable  as  the  law  may  prescribe. 


City  of  Chicago  Rejects  Cable  Bids 

Under  the  date  of  Aug.  19,  1916,  the  City  of  Chicago, 
111.,  advertised  for  bids  on  cable  for  a  part  of  its  light- 
ing system  extension  on  the  Northwest  Side,  compris- 
ing 6000  100-cp.  lamps.  The  advertisement  called  for 
bids  on  all  or  any  part  of  2,000,000  ft.  of  No.  8600- 
volt,  varnished-cloth,  lead-covered,  steel-taped  cable,  and 
on  all  or  any  part  of  250,000  ft.  of  No.  8,  5000-volt, 
varnished-cloth,  lead-covered,  steel-taped  cable.  Deliv- 
ery was  asked  for  on  or  before  Nov.  15,  1916,  at  any 
rate  it  could  be  made.  Among  the  bids  received  only 
one  offered  any  cable  that  met  the  specifications  as  to 
delivery.  This  one  manufacturer  offered  a  total  of 
145,000  ft.  of  the  600-volt  cable  at  a  price  of  $16.10 
per  100  ft. 

As  the  result  of  this  high  cost  and  slow  delivery  con- 
dition the  City  of  Chicago  has  rejected  all  of  the  bids 
and  expects  to  readvertise  for  the  cable,  William  G. 
Kieth,  commissioner  of  gas  and  electricity  for  the  city, 
said  that  other  construction  material  which  can  be 
bought  now  will  be  bought,  and  that  the  lighting  system 
will  be  brought  as  nearly  to  completion  as  is  possible 
without  the  cable.  Later,  when  the  cable  can  be  pur- 
chased at  a  figure  the  city  can  afford  to  pay,  it  will  be 
purchased  and  the  job  will  be  completed. 


N.  E.  L.  A.  Committee  Meetings 

During  the  month   of   October   important  committee 
meetings  will  be  held  by  the  National  Electric  Light  As-  ■: 
sociation.     Atlantic  City  has  been  selected  as  the  place 
for  a  number  of  these,  while  the  others  will  be  held 
at  head(juarters  in  New  York. 

On  Oct.  11  the  executive  committee  of  the  Technical 
and  Hydroelectric  Section,  of  which  R.  J.  McClelland 
of  New  York  is  chairman,  will  meet  at  the  Traymore 
Hotel,  Atlantic  City.  During  the  same  day  and  at  the 
same  hotel  the  power  sales  bureau  of  the  Commercial 
Section,  George  H.  Jones  of  Chicago,  chairman,  will 
meet  and  the  probabilities  are  that  the  publication  com- , 
mittee  of  the  Commercial  Section,  F.  D.  Pembleton  of 
Newark,  chairman,  and  the  committee  on  co-ordinate 
advertising  and  sales  campaigns,  Henry  Harris  of 
Pittsburgh,  chairman,  will  also  convene. 

On  Oct.  12  at  the  Hotel  Traymore,  Atlantic  City,  there 
will  be  a  joint  session  of  the  executive  committees  of 
the  Commercial  Section,  E.  A.  Edkins  of  Chicago,  chair- 
man, and  the  Technical  and  Hydroelectric  Section.  The 
membership  committee  and  the  committee  on  geographic 
sections  will  meet  in  New  York  on  that  day.  The  fol- 
lowing day  the  executive  committee  of  the  national  body  ■ 
will  sit  in  New  York  and  also  the  executive  committee 
of  the  Electric  Vehicle  Section,  E.  S.  Mansfield  of  Bos- 
ton chairman.  It  is  expected  that  the  merchandising 
committee  of  the  Commercial  Section,  of  which  J.  V. 
Guilfoyle  of  New  York  is  chairman,  will  also  hold  a  ses- 
sion in  New  York  on  Oct.  13. 


American   Electrochemical   Society  Meeting 

In  conjunction  with  the  second  national  exhibition  of 
chemical  industries  held  during  the  past  week  at  the 
Grand  Central  Palace,  New  York  City,  the  fall  meeting 
of  the  American  Electrochemical  Society  opened  on 
Wednesday  last,  continuing  through  to  Saturday.  With 
Dr.  C.  G.  Fink,  chairman  of  the  New  York  section,  pre- 
siding, the  meeting  opened  at  11.30  o'clock  on  Sept.  29 
in  the  lecture  room  of  the  exposition.  A.  Nagdvoort, 
one  of  the  managers  of  the  exposition,  delivered  the  ad- 
dress of  welcome.  The  presidential  address  was  read 
by  Dr.  Mathews  in  the  absence  of  President  F.  A.  J. 
Fitzgerald  of  Niagara  Falls,  N.  Y.,  who  is  ill. 

The  technical  program  was  held  on  Thursday  and; 
P'riday,  at  which  sessions  the  following  papers  were 
scheduled  to  be  read: 

"The  Protection  of  Iron  by  Electroplating,"  by  0.  P. 
Watts  and  P.  L.  DeVerter;  "Atmospheric  Corrosion  of 
Commercial  Sheet  Iron,"  by  E.  A.  and  L.  T.  Richardson; 
"The  Electrolytic  Recovery  of  Lead  from  Brine: 
Leaches,"  by  0.  C.  Ralston  and  C.  E.  Sims;  "Electro- 
lytic Zinc  Dust,"  by  H.  J.  Morgan  and  0.  C.  Ralston; 
"Electrolytic  Behavior  of  Tungsten,"  by  W.  E.  Koerner; 
"Electrolysis  of  Vanadium  Salts,"  by  S.  Fischer;  "The 
Electrodeposition  of  Nickel,"  by  L.  D.  Hammond;  "Cur- 
rent Efficiencies  in  Nickel  Plating  Baths  with  Rotating 
Cathodes,"  by  F.  C.  Mathers  and  E.  G.  Sturdevant; 
"Deposition  of  Copper  in  Electrotyping  Baths,"  by  W. 
Blum;  "Characteristics  of  Small  Dry  Cells,"  by  C.  F. 
Burgess;  "Effect  of  Temperature  on  the  Performance 
of  the  Edison  Storage  Battery,"  by  L.  C.  Tumock; 
"High  Temperature  Heat  Developed  During  Electroly- 
sis," by  Carl  Hering;  "The  Possibilities  of  Developing 
Super-refractory  Materials  for  Incandescent  Lighting,"! 
by  F.  A.  Fahrenwald;  "Composition  of  the  Ionization! 
Currents  Due  to  Equal  Quantities  of  Radium  Emana- 
tion," by  H.  Schlundt;  T.  H.  Leaming  and  Julius  Under-' 
wood ;  "A  New  Method  for  the  Study  of  Silver-Peroxy-! 
nitrate,"  by  M.  J.  Brown ;  "The  Vosmear  Phenomenon," 
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W.  C.  Moore;  "The  Equilibrium  Between  Bromine 
Potassium  Bromide  Solutions  at  Zero  Degree"  by 
nell  Jones  and  M.  L.  Hartmann. 
a  the  presidential  address  reasons  were  given  for  the 
sent  state  of  development  or  non-development  of  the 
istry.    It  was  stated : 

It  is  well  worth  while  studying  those  subjects  in 
ch  we  are  not  or  have  not  been  in  the  front  rank  in 
gr  to  determine  why  this  is  so.  Thus  a  study  of  the 
elopment  of  the  use  of  the  electric  furnace  for  the 
lufacture  of  steel  seems  to  show  that  special  condi- 
is  in  Europe  tended  to  stimulate  the  development 
re  and  that  it  was  actually  to  our  advantage  that  the 
leer  work  should  be  done  there  rather  than  here,  so 
t  we  have  no  cause  to  regret  that  while  the  pioneer 
k  in  this  branch  was  being  done  in  Europe  we  were 
y  in  other  directions. 

On  the  other  hand,  the  study  of  the  development  of 
trochemical  methods  of  nitrogen  fixation  show  a 
erent  reason  for  our  backward  position.  Those  not 
i^ersant  with  electrochemical  history  are  apt  to  be- 
e  that  this  is  altogether  a  foreign  development,  never 
ing  heard  of  the  work  of  Bradley  and  Lovejoy  at 
gara  Falls  more  than  twelve  years  ago.  Here,  then, 
had  a  remarkable  development  that  was  arrested  be- 
3e  of  adverse  environment.  For  in  Europe  when 
ilar  developments  took  place  it  was  possible  to  ob- 
i  abundance  of  cheap  electric  power.  When  the  ques- 
i  of  'National  Preparedness'  is  in  every  one's  mind 
are  asked  what  is  to  be  done  about  the  preparation 
itrates,  for  in  this  respect  we  are  by  no  means  ready, 
the  committee  on  public  relations  of  the  American 
:trochemical  Society  in  its  report  to  the  administra- 
i  on  this  subject  recommends  'a  liberal  water-power 
cy,  as  the  question  of  the  cost  of  power  is  vital  to 
;ral  of  the  processes.'  " 


nprovements  in  the  Blondel  Oscillograph 

rofessor  Andre  E.  Blondel  suggests  a  number  of 
movements  for  an  oscillograph,  directed  in  the  main 
ncreasing  the  projected  light  and  deflective  power, 
ch  is  made  the  object  of  patent  No.  1,196,837.  Un- 
;unately  the  specification  does  not  disclose  much  and 
diagrams  are  referred  to  in  only  general  terms.  In 
er  to  obtain  the  greatest  possible  amount  of  light. 


ARRANGEMENT    OF    OSCILLOGRAPH 

distance  between  the  mirrors  of  the  galvanometers 
1  the  photographic  emulsion  is  reduced,  which  re- 
;s  in  a  reduction  of  the  sensitiveness  of  deflection, 
obviate  the  disadvantage  in  question,  the  following 
iciple  has  therefore  been  suggested  which  consists 
causing  the  recording  apparatus    to    operate  auto- 


matically mechanical  or  electric  relays  which  short-cir-. 
cuit,  only  during  the  recording  of  the  curves,  shunts 
placed  between  the  terminals  of  the  galvanometers.  By 
suddenly  cutting  off  these  shunts,  it  is  possible  to  in- 
crease in  any  desired  proportion  the  current  temporarily 
passing  through  the  galvanometers.  This  makes  it 
possible  to  increase  to  a  considerable  extent  the  deflec- 
tions even  with  an  optical  system  of  small  length.  The 
same  contact  can  also  be  used  for  short-circuiting  a 
portion  of  the  resistance  which  feeds  the  arc  lamp  light- 
ing the  galvanometers,  and  in  that  way  increasing  also 
for  a  moment,  during  the  time  of  recording,  the  strength 
of  illumination.  On  the  other  hand,  in  order  to  enable 
zero  lines  for  each  curve  to  be  traced,  a  cut-out  relay 
controlled  by  electric  contacts  closed  by  the  photographic 
recorder,  either  at  the  beginning  or  at  the  end  of  each 
record  of  curves  is  placed  in  series  with  each  of  the 
movable  devices  of  the  galvanometers. 


Educational  Committee  of  N.  E,  L.  A. 
Planning  Active  Winter 

About  a  year  ago  the  committee  on  the  education  of 
salesmen  of  the  National  Electric  Light  Association 
issued  a  seventeen-lesson  course  on  commercial  engi- 
neering. Tliis  effort  was  the  initial  step  in  a  compre- 
hensive educational  plan.  No  great  amount  of  publicity 
has  been  given  to  the  plan  as  a  whole,  but  the  committee, 
following  the  warm  reception  of  its  first  effort,  is  now 
ready  to  announce  its  scheme  for  preparing  courses 
covering  all  phases  of  the  commercial  side  of  the  busi- 
ness besides  a  fundamental  course  on  practical  elec- 
tricity. 

For  the  latter  course,  the  prospectus  of  which  is  now 
being  sent  to  the  printer,  it  is  expected  the  demand  will 
be  large.  It  is  intended  for  those  who  need  a  review 
course  covering  the  fundamental  principles  of  mag- 
netism and  electricity  as  well  as  for  men  in  the  employ 
of  electrical  firms  who  have  not  had  the  advantages  of 
an  electrical  education.  The  courses  planned  to  take 
up  the  various  phases  of  the  commercial  side  of  the 
business  will  treat  the  following  topics:  Appliances, 
illumination,  industrial  heating,  electric  power,  commer- 
cial management  and  merchandising.  The  last-named 
six  courses  will  not  be  issued  this  year. 

In  promoting  this  commercial  engineering  course 
among  the  employees  of  electrical  firms  it  has  been  the 
committee's  practice  to  endeavor  to  reach  the  men 
through  the  responsible  heads  of  the  firms.  The  price 
of  the  course  was  made  just  high  enough  to  cover  the 
expense  of  issuing  the  course;  that  is,  $12  cash  or  $16 
if  paid  quarterly  for  the  seventeen  lessons.  The  course 
started  with  600  subscribers,  and  in  the  year  it  has 
been  operating  has  increased  this  number  to  1200.  It 
is  the  policy  of  about  85  per  cent  of  the  operating  com- 
panies whose  employees  are  interested  in  the  course,  to 
pay  cash  for  the  number  of  courses  desired  by  the  em- 
ployees and  then  to  collect  from  them  in  regular  pay- 
ments. 

The  chief  difficulty  the  committee  has  encountered  in 
the  work  has  been  the  indifference  of  some  operating 
oflficials.  Quite  frequently  some  individual  employee  has 
read  of  the  course  in  the  technical  papers  and  has  writ- 
ten the  home  office  of  the  National  Electric  Light  Asso- 
ciation for  information  when  circular  matter  covering 
the  entire  subject  was  at  that  time  either  in  the  oflSce 
or  in  the  wastebasket  of  the  company's  executive.  Fred 
R.  Jenkins,  chairman  of  the  committee  on  the  education 
of  salesmen,  is  now  planning  a  campaign  to  drive  home 
to  indifferent  oflScials  the  value  of  the  commercial  engi- 
neering and  practical  electricity  courses. 
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WASHINGTON   CONTRACTORS 

AND  DEALERS  CONVENE 

First    Annual    Meeting   of   the   Association   Held   in 

Seattle,  Sept.  19  and  20 — Program  of  the 

Various  Sessions 

With  considerable  enthusiasm  and  a  marked  tendency 
toward  co-operation  the  Washington  Association  of 
Electrical  Contractors  and  Dealers  held  its  first  annual 
convention  at  the  Butler  Hotel,  Seattle,  Wash.,  on  Sept. 
19  and  20.  The  meeting  was  opened  by  an  address  of 
welcome  by  V.  S.  McKenny,  of  Ne  Page-McKenny  Com- 
pany, Seattle,  president  of  the  association.  During  the 
first  day,  the  following  program  was  presented: 

"Washington  Association  of  Electrical  Contractors 
and  Dealers:  Its  History,  Purpose  and  Aim,"  by  J.  J. 
Agutter  of  J.  J.  Agutter  &  Company,  Seattle;  "Co-opera- 
tion and  Education,"  by  C.  C.  Hillis,  president  of  Pacific 
Coast  Jobbers'  Association;  "Acceptances,"  by  P.  J.. 
Aaron,  representing  the  Seattle  jobbers ;  "Southern 
California  Association,"  by  W.  W.  Graham,  Los 
Angeles ;  "Tacoma  Ordinance  and  State  Legislation," 
by  C.  A.  Young,  representing  the  Tacoma  contractors; 
"What  the  California  Contractors'  Association  Has  Ac- 
complished in  the  Electrical  Industry,  from  the  Job- 
bers' Standpoint,"  by  W.  S.  Berry,  representing  the 
California  jobbers;  "What  the  California  Contractors' 
Association  Has  Accomplished  in  the  Electrical  In- 
dustry, from  the  Contractors'  Standpoint,"  by  F.  J. 
Somers,  president  of  California  Association  of  Electrical 
Contractors  and  Dealers. 

Albert  H.  Elliott,  secretary  of  the  Pacific  Coast  Job- 
bers' Association,  delivered  an  address  on  the  need  of 
co-operation,  education  and  confidence  in  the  electrical 
industry,  after  which  the  speakers  and  guests  met  for 
lunch.  The  business  meeting  was  called  to  order  during 
the  afternoon  of  the  first  day  and  a  large  volume  of  busi- 
ness was  transacted.  A  resolution  was  unanimously 
carried  that  the  association  indorse  and  assist  in  Amer- 
ica's Electrical  Week,  to  be  conducted  by  the  Society 
of  Electrical  Development  from  Dec.  2  to  7,  inclusive. 
The  matter  of  the  forming  of  a  Western  Conference 
Board  with  representatives  from  the  Coast  States,  was 
approved,  and  the  rules  governing  same  were  adopted. 
Several  changes  in  the  constitution  and  by-laws  were 
submitted  and  accepted.  During  the  afternoon  Hugh  L. 
Tinling,  state  representative  at  the  California  conven- 
tion, delivered  an  address  entitled  "Impressions  of  Cali- 
fornia  State   Contractors'   Meeting." 

The  following  officers  were  elected  to  serve  the  en- 
suing year:  President,  V.  S.  McKenny,  re-elected;  vice- 
presidents:  Seattle  district,  J.  J.  Agutter,  W.  M. 
Meacham  and  S.  G.  Hepler;  Tacoma  district,  C.  A. 
Young;  Spokane  district,  Hugh  L.  Tinling  and  W.  E. 
Chase;  North  Yakima,  H.  H.  Gladston;  Bellingham,  M. 
Clark.  The  matter  of  forming  a  district  for  Walla 
Walla  was  referred  to  the  executive  committee. 

At  the  banquet  held  at  the  Butler  Hotel  banquet 
room,  seventy-nine  persons  attended.  Tlie  principal 
speaker  of  the  evening  was  Albert  H.  Elliott  of  San 
Francisco,  on  "Association  Work."  Five-minute  talks 
were  made  by  H.  J.  Gille  of  the  Puget  Sound  Traction, 
Light  &  Power  Company ;  W.  M.  Meacham  of  Meacham 
&  Babcock,  Seattle,  and  S.  G.  Hepler,  Tacoma;  H.  D. 
Allison,  Seattle,  secretary,  Washington  association;  J. 
W.  Oberender,  Portland,  secretary  Oregon  association ; 
Harry  Sroufe,  Portland;  F.  J.  Somers,  president  Cali- 
fornia association ;  H.  D.  Reese,  Carter  Electric  Com- 
pany, Victoria,  B.  C. 

The  entire  second  day  was  taken  up  by  an  auto  trip 
to  the  summit  of  Cascade  Mountains,  via  Snoqualmie 
Falls  and  Lake  Keechelus. 


America's  Electrical  Week  Committee 
Activities 

The  first  meetings  of  many  city  committees,  ap 
pointed  in  268  towns  and  cities  to  manage  local  cele 
biations  of  "America's  Electrical  Week,"  were  held  dur 
ing  the  week  past.  In  most  instances  reported  to  thi 
Society  for  Electrical  Development  all  of  the  member; 
of  these  committees  were  present.  Organization  worl 
was  completed  and  the  active  direction  of  the  week*; 
affairs  set  in  motion. 

The  Coast  cities  particularly  are  off  to  an  early  star< 
as  is  evidenced  by  big  meetings  held  in  Seattle  and  Sj 


KANSAS  CITY   JOVIANS  DISCUSS  A.   E.  W.   PLANS 


i 


kane.  Seattle,  at  the  first  meeting  of  the  local  commit' 
tee,  decided  to  conduct  an  electrical  show.  M.  C.  Osborr: 
new  president  of  the  Northwestern  Electric  Ligh 
&  Power  Association,  reports  that  Spokane  wi^ 
also  have  an  electrical  show,  where  special  emphasis  wil, 
be  placed  on  moving  exhibits.  Reports  from  Aberdeer; 
northern  Yakima,  Hood  River  and  Walla  Walla  sho\, 
strong  activities  in  behalf  of  the  week. 

The  Portland  committee  named  financial  and  arrange 
ment  committees  at  their  first  meeting  and  decided  t 
have  representatives  of  all  the  Portland  civic  organiza 
tions  meet  with  the  committee  at  electrical  lunches  eacl 
day  during  the  week.  The  Denver,  Col.,  committer 
which  will  this  year  handle  the  celebration  throughou 
the  State,  has  met  and  contributed  details  for  the  State 
wide  celebration.  Mr.  Hill,  of  the  society's  staff,  re 
ports    meetings    of    the    Birmingham,    Ala.,    committe 


PITTSFIELD    JOVIANS   AT    ANNUAL    OUTING    WHEN    PLANS   WERj 
LAID   FOR   A.    E.    W.    FAIR  | 

! 

and    the    Charlottee  commitee.     The   Pittsfield,  Mass' 
committee  has  decided  to  hold  an  electrical  fair. 

The  first  fall  meeting  of  the  Kansas  City  Jovia 
Electric  Club,  held  on  Sept.  18,  listened  to  H.  W.  Ale> 
ander,  director  of  publicity  of  the  Society  for  Ele( 
trical  Development,  Inc.,  outline  the  plans  for  America' 
Electrical  Week.  Otto  H.  Barth,  representing  the  Kar, 
sas  City  Advertising  Club,  declared  that  the  local  clu 
would  do  all  it  could  toward  the  success  of  the  weel{ 
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LECTRICITY  IN  THE 

IRON  AND  STEEL  INDUSTRY 

jstracts  of   Papers  and   Discussions  at   the  Tenth 
Annual    Convention    of    the    Association   of 
Iron  and  Steel  Electrical  Engineers 

On  Sept.  24,  the  last  day  of  the  convention  of  the  As- 
nation  of  Iron  and  Steel  Electrical  Engineers  at  Chi- 
jo,  interest  centered  around  the  paper  by  E.  S.  Jef- 
es  of  Hamilton,  Ont.,  on  "Operating  Characteristics 

an  Electric  Reversing  Blooming  M^l."  The  paper 
IS  important  in  that  it  contained  production  cost  data 

a  character  which  heretofore  steel  mill  men  have 
vays  kept  secret.  While  discussion  did  not  bring  out 
ditional  cost  data  it  indicated  that  other  steel  mill 
fineers,  as  well  as  representatives  of  electrical  man- 
acturers,  welcomed  the  publication  of  such  facts. 

The  Engineering  of  Electric  Furnace 
Installation 

George  W.  Richardson,  Philadelphia,  in  his  paper  on 
[echanical  and  Electrical  Operation  of  the  Heroult 
ectric  Arc  Furnace,"  stated  that  single  furnaces  as 
ge  as  20  tons  in  capacity  are  now  being  erected.  In 
jaking  of  the  engineering  of  furnace  installation  he 
a:gests  two  changes  from  existing  practice;  the  trans- 
•mers  should  be  set  on  pedestals  as  near  as  possible 
the  furnace  to  shorten  the  secondary  leads  and  thus 
urease  voltage  drop;  and  the  furnace  busbars  should 
placed  above  the  furnace  masts  so  that  they  will  not 
surrounded  by  magnetic  metal.  The  latter  change 
uld  increase  the  power  factor  of  the  installation. 
[n  discussing  the  paper  R.  T.  Schentscher  of  South 
icago,  111.,  said  that  if  transformer  designers  will 
ce  into  account  the  great  reactance  of  the  circuits 
tween  the  transformers  and  the  arcs  of  furnaces, 
jy  can  design  transformers  for  furnace  installations 
th  much  less  internal  reactance.  D.  R.  Rushmore  of 
henectady  took  a  somewhat  different  view,  contend- 
j  that  high  reactance  is  desirable  as  a  protective  fac- 

A.  T.  Hinkley  of  Cleveland  gave  the  results  of  tests 
ide  by  the  National  Carbon  Company  on  furnace  elec- 
)de  joints.  With  a  current  density  of  35  amp.  per 
jare  inch  in  the  electrode,  a  screwed  joint  containing 

joint  compound  produced  an  additional  resistance 
ual  to  between  20  in.  and  23  in.  of  electrode.  Under 
J  same  conditions  a  screwed  joint  filled  with  a 
aphite  and  molasses  compound  produced  an  added  re- 
itance  equal  to  from  12  in.  to  15  in.  of  electrode.  The 
st  obtainable  joint  filler  used  in  the  same  manner  re- 
ced  the  joint  resistance  to  a  value  equal  to  between  2 

and  6  in.  of  electrode.  The  first  of  these  joints 
>uld  not  operate  successfully;  the  second  could  be  op- 
ited,  but  heated  considerably;  the  third,  however, 
uld  be  operated  without  attaining  red  heat  with  the 
rrent  density  between  35  amp.  and  40  amp.  Mr. 
nkley  said  it  seemed  best  not  to  allow  the  use  of 
int  filler  in  layers  thicker  than  Vs  in.    In  joints  which 

not  fit  as  closely  as  this  the  compound  is  jarred  out. 
iplying  to  a  question  he  stated  that  electrodes  when 
t  are  not  as  strong  as  when  cold  by  15  per  cent  to 

per  cent. 

A  general  spirit  of  optimism  regarding  future  pos- 
)ilities  of  the  electric  furnace  in  the  steel  industry 
IS  made  evident  by  discussion  of  steel  mill  men.  Wal- 
r  Greenwood  of  Youngstown  predicted  that  it  would 

possible  to  make  railroad  rails  from  electric  steel  at 
price  only  $3  per  ton  higher  than  that  charged  for 
en-hearth  steel.  C.  A.  Menk,  Newhall,  Pa.,  related 
s  experience  in  attempting  to  operate  a  combination 
s  and  electric  steel  furnace.     It  was  unsuccessful. 


In  his  paper  on  "Control  of  Alternating-Current  and 
Direct-Current  Motors  as  Applied  to  Cranes,"  Paul 
Caldwell,  Pittsburgh,  Pa.,  presented  a  detailed  disser- 
tation on  the  merits  of  both  systems  amounting  to 
forty-one  printed  pages.  In  summarizing  he  said:  As 
far  as  mechanical  construction  and  ruggedness  are  con- 
cerned both  types  of  motors  and  controllers  are  equally 
reliable.  Equally  successful  results  can  be  obtained 
with  both  in  the  way  of  speed  control,  although  not  with 
the  same  degree  of  simplicity.  One  of  the  most  im- 
portant points  in  favor  of  the  direct-current  series  mo- 
tor is  its  speed  characteristics,  which  are  better  adapted 
to  this  class  of  work  and  especially  to  the  hoist  motion. 
Generally  speaking,  alternating-current  motors  must  be 
of  larger  power  capacity  than  direct-current  motors  for 
crane  service  if  an  equal  amount  of  work  is  to  be  per- 
formed. The  successful  development  of  dynamic  brak- 
ing for  series  motors  is  another  important  factor  in 
favor  of  the  direct-current  type  over  the  alternating- 
current  motor.  The  torque  characteristics  of  the  direct- 
current  motor  on  starting  are  superior  to  those  of  the 
alternating-current  polyphase  motor. 

To  provide  the  same  refinement  of  speed  control 
an  alternating-current  motor  requires  more  points  on 
the  controller  and  a  little  additional  care  and  practice 
on  the  part  of  the  operator.  The  wiring  required  for 
direct-current  motors  is  somewhat  less  than  it  would  be 
for  alternating-current  motors.  On  the  other  hand, 
where  direct-current  motors  are  used  it  is  necessary  to 
either  generate  this  form  of  current  or  to  obtain  it 
through  a  rotary  or  motor-generator  set  from  an  al- 
ternating-current source. 

Where  central  station  or  purchased  energy  is  used,  as 
in  some  moderate-sized  mills,  the  selection  of  electrical 
drive  for  the  cranes  would  depend  largely  upon  the  fol- 
lowing factors:  First,  the  nature  of  connected  load 
other  than  cranes ;  second,  the  percentage  of  crane  load 
to  total  connected  load ;  third,  continuity  of  crane  serv- 
ice. In  a  plant  where  alternating  current  can  be  suc- 
cessfully applied  for  main  drives  and  other  auxiliaries — 
for  example,  sheet  or  tin  mills — and  where  the  number 
of  cranes  is  comparatively  small,  there  is  no  advantage 
in  resorting  to  a  mixed  system  in  order  to  use  direct- 
current  crane  equipment. 

The  discussion  of  this  paper  centered  around  a  sys- 
tem of  control  which  would  prevent  dropping  the  load 
except  when  the  hoisting  cable  breaks.  The  need  for 
action  of  the  standardization  committee  on  control 
equipment  was  also  commented  on  freely. 

Value  of  Portable  Tool  Circuit  Breaker  Is 
Brought  Out 

The  paper  on  "Portable  Electric  Tools  in  the  Iron 
and  Steel  Industry,"  by  A.  M.  Andresen  of  Pittsburgh, 
set  forth  the  fact  that  work  in  steel  mills  can  be  done 
with  electric  drills  at  about  one-fifth  the  cost  required 
for  working  with  air  drills.  The  relative  efficiency  of 
electric  and  pneumatic  drills  in  the  larger  sizes  is  75 
per  cent  and  20  per  cent  respectively.  The  value  of  a 
circuit  breaker  developed  for  use  with  drills  was  also 
pointed  out.  This  device  is  set  to  trip  before  a  tool  is 
jammed.  The  breaker  can  be  reset  by  operating  the 
switch  at  the  tool  handle.  As  a  protection  device  for 
both  equipment  and  operators  it  has  proved  effective. 

F.  D.  Egan  of  Midland,  Pa.,  and  F.  H.  Woodhull  of 
Coatesville,  Pa.,  in  the  discussion  both  stated  that  elec- 
tric drills  are  now  being  temporarily  laid  aside  for 
pneumatic  drills.  This  undesirable  action,  they  said, 
is  necessary  since  the  high  speed  of  the  electric  drill 
will  not  permit  the  use  of  any  other  than  tool-steel  bits. 
Tool  steel  is  difficult  to  get  at  present  and  is  very  high 
in  price.  F.  A.  Wiley  of  South  Chicago,  111.,  said  he 
found  electric  drills   useful  for   drilling  samples   from 
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iron  ingots  that  tumble  from  curs  in  the  yards.  These 
samples  of  shavings  are  analyzed  to  ascertain  what 
grades  of  iron  are  in  the  lost  ingots. 


THE  PRODUCTION  OF 

SMALL  DRY  BATTERIES 

Effect  of   Demand  for  Flashlight   Batteries  on  Dry 

Cell    Manufacture   and    Characteristics 

of   These    Small    Units 

In  a  paper  read  before  the  American  Electrochemical 
Society  at  its  meeting  held  in  New  York  this  week, 
C.  F.  Burgess  called  attention  to  the  remarkable  growth 
in  the  production  of  dry  cells  despite  developments  in 
the  telephone  field,  signal  work  and  gas  engine  ignition 
which  have  been  predicted  as  factors  to  greatly  reduce 
the  demand  for  dry  cells.  The  portable  pocket  flashlight 
was  referred  to  as  an  important  stimulant  to  dry  bat- 
tery manufacture.  The  author  stated  that  if  50,000,000 
represents  the  annual  output  of  standard  or  so-called 
No.  6  dry  cells  in  this  country,  this  figure  may  be  multi- 
plied several  times  to  represent  the  number  of  small 
dry  cells  used  for  flashlight  and  miscellaneous  other 
purposes.  High  efficiency  miniature  tungsten  lamps 
and  improved  quality  of  the  battery  have  been  impor- 
tant factors  in  stimulating  the  flashlight  industry. 

Considerable  information  was  given  in  the  paper  on 
efficiency,  output  and  other  characteristics  of  small  dry 

TABLE  I— RATING  OF  DRY  CELLS  FOR  FLASHLIGHTS 


-    ' 

'-    -       -      ----- 

Ohms 

Flashlight 

Volts 

Amperes 

Type  of  Battery 

Resistance 

Bulbs 

to  be  Used 

per  Cell 

Clear 

2.7 

0.35 

2  cell — tubular  type 

3.84 

3.8 

0.35 

3  cell — tubular  type 

3.62 

2.9 

0.35 

2  cell — tubular  type 

4.14 

4.0 

0.35 

3  cell — tubular  type 

3.81 

Opal  back .  . . 

2.5 

0.35 

2  cell — case  type 

3.57 

3.8 

0.35 

3  cell — case  type 

3.62 

2.5 

0.25 

2  cell — case  type 
Average 

5.00 
3.94 

cells  based  on  a  summary  of  tests  made  on  about  4000 
cells.  The  two  most  important  characteristics  by  which 
the  value  of  flashlight  batteries  may  be  determined, 
according  to  the  author  of  the  paper,  are  ability  to  fur- 
nish light  over  a  period  of  time,  or  its  capacity,  and  its 
ability  to  withstand  deterioration  when  not  in  use,  or 
its  shelf  life.  Other  characteristics  of  importance  are 
voltage,  recuperation,  uniformity,  size  and  cost.  An 
accompanying  table  gives  data  on  flashlight  lamps  as 
now  standardized  by  manufacturers. 

The  data  in  the  table  indicates  that  about  4  ohms  is 
close  to  the  average  resistance  of  the  common  sizes  of 
lamps,  and  this  is  adopted  as  the  standard.  It  is  the 
resistance  recommended  by  the  committee  on  standard 
methods  of  testing  dry  cells,  as  outlined  in  the  trans- 
actions of  the  American  Electrochemical  Society,  Vol. 
21,  1912.  A  voltage  of  0.5  across  the  cell  terminals 
when  delivering  current  to  the  4  ohms  resistance  is 
taken  as  the  point  where  the  current  has  fallen  so  low 
as  to  give  a  non-useful  light.  The  standard  method  of 
capacity  test  consists  in  connecting  an  individual  cell 
to  a  resistance  coil  of  4  ohms,  and  discharging  continu- 
ously until  this  voltage  drops  to  0,5  volt.  Most  of  the 
flashlight  cells  will  drop  to  0.5  volt  during  an  eight-hour 
period.  The  larger  cells  will  run  beyond  this,  giving 
some  chance  to  recuperate  before  the  beginning  of  the 
following  test  period. 

The  author  states  that  from  long  experience  and  a 
great  many  tests  the  best  method  of  determining  the 
deterioration  going  on  within  the  cell  is  by  measuring 


the  short  circuit  flash  which  the  cell  gives  when  con- 
nected momentarily  to  an  ammeter.  A  cell  which  gives 
an  additional  flash  of  8  amp.  when  new  may  drop  to  4 
amp.  after  six  months,  and  this  indicates  roughly  a 
depreciation  in  capacity  of  50  per  cent.  While  the 
decrease  in  flash  is  not  strictly  proportional  to  the  de- 
crease in  ampere-hour  capacity,  it  is  nevertheless  a  far 


TAHLK 

II— CAPACITY'  OH 

HOURS  OF 

HUUNING   FOR  SMALL  DRY 

CELLS 

Size  of  Cells — Inches 

Hrand 

2Mxl>i 

lHx« 

^VixVi 

IFsx'/^ 

Iftxft 

IJ^xA 

A 

13.25 

3.5 

i 
3.75 

1.9 

56  min. 

70  mill. 

B 

3.6 

4.2 

1.7 

C 

10.5 

2. 

.85 

13  min. 

D 

13.25 

5. 

4.2 

2.0 

63  min. 

66  nun. 

E 

13.75 

4.1 

1.4 

40  min. 

F 

9.25 

3.1 

2.5 

1.25 

34  min. 

45  min. 

G 

8.75 

3.2 

2. 

1.1 

H 

13.25 

4.3 

•t              i 

1.9 

40  min. 

75  min. 

1 

9.00 

1 

1 

J 

1 

1.1 

better  indication  than  is  the  dropping  in  open-circuit 
voltage. 

Dry  cells  vary  in  initial  voltage  far  less  than  they 
do  in  other  characteristics.  The  author  pointed  out 
that  grades  of  materials  supplied  as  well  as  the  methods 


of  manufacture  influence  the  voltage  to  a  small  degree.  | 
Likewise  the  ability  of  a  battery  to  "recuperate"  can 

TABLE  III— DURABILITY  OR  SHELF  WEAR  FOR  SMALL  DRY 

CELLS 

Expressed  in  Monthly  Percentage  Reduction  in  Flash 

Size  of  Cells — Inches 

2MxlM 

iMxH 

2HxM 

IKx^ 

lAx^^ 

iJ^xA 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 

3.66 
1.55 
1.87 
2.40 
5.10 

14.3 

10.8 

10 

2.64 

8.3 

6.45 

3.83 

5.7 

7.5 

11.2 

12. 

12.5 

9.2 
9.1 

"b.O 

10. 
9.1 

9. 
10. 

5. 

8.1 

9.6 
25.0 
22.0 
15.0 

6.2 

12. 

■25"" 
6.6 
14. 

'25'" 
27 

9.3 

io.'s' 

15.3 
14.0 

iz.i' 

be  given  to  a  cell  by  certain  variations  in  the  methods 
of  manufacture.  Thus  a  coarser  grade  of  manganese, 
will  show  a  higher  recuperative  ability  than  wiU  a  very| 
finely  powdered  more  active  grade.  In  general,  it  may 
be  considered  that  high  recuperative  ability  is  incon- 
sistent with  ability  to  deliver  current  constantly  with- 
out serious  dropping  in  voltage. 

TABLE   IV— PERFORMANCE  THAT  SHOULD  BE  EXPECTED  FROM 
GOOD  QUALITY  OF  DRY  CELL 


Cell  Dimension 


2.25x1.25  in.  (57.2x38.8  mm.) 

1.8125x0.9375  in.  (46.1x23.8  mm.) 

2.125x0.75  in.  (54x19.1  mm.) 

1.875x0.625  in.  (47.7x15.9  mm.) .  . 
1.5625x0.5625  in.  (39.7x14.3  mm.) 
1.875x0.5625  in.  (47.7x14.3  mm.) . 


Capacity, 
Minutes 


960 
300 
250 
120 
65 
70 


Per  Cent  Monthly 
Deterioration 


Under  4 
Under  6 
Under  8 
Under  10 
Under  12 
Under  12 


The  data  in  Tables  II  and  III  give  results  of  tests 
on  different  brands  of  dry  cells  purchased  in  the  oper 
market.  The  capacity  tests  show  that  the  best  cells 
have  a  capacity  of  about  100  per  cent  above  the  poorest 
and  from  the  durability  tests  the  differences  are  mucl' 
greater.  The  performance  that  should  be  expected  o1 
good  quality  dry  cells  is  shown  in  Table  IV. 
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Jternating- Current  Service  for  an  Office  Building 

ibstation  Arrangements,  Power,  Lighting  and  Heating  Requirements  and  Provisions  to 
Supply  Water  Automatically  by  an  Air  Lift  from  Artesian  Well 

By  Charles  Klappeb 


rHE  fourteen-story  building  in  St.  Paul,  Minn., 
which  houses  the  offices  of  the  Great  Northern  and 
the  Northern  Pacific  Railways  and  the  First  Na- 
nal  Bank  of  St.  Paul,  uses  alternating  current  for  all 
its  electrical  requirements  from  the  distribution  sys- 
1  of  the  Consumers'  Power  Company.  Electrical  en- 
^y  is  supplied  to  this  building  at  2360  volts  and  steam 
■  heating  at  3  lb.  pressure.  Energy  is  purchased  at 
!  primary  voltage,  making  it  necessary  for  the  owners 
operate  a  substation.  Space  for  this  substation  was 
)vided  in  the  sub-basement. 

Fwo  power  lines  lead  into  a  fireproof  transformer  vault 
a  bus  which  divides  into  two  sections,  one  for  power 
i  one  for  lighting,  as  seen  in  Fig.  2.  This  scheme 
s  adopted  because  of  considerations  of  continuity  of 
■vice  and  maximum  safety.  If  one  of  the  three  trans- 
■mers  is  disabled,  it  is  possible  to  disconnect  this  unit 
i  operate  the  remaining  two  open  delta.    Also,  if  one 


I.    1 — THREE    150    KVA.    POWER   TRANSFORMERS   FOR   230   VOLT 
THREE    PHASE    SERVICE 

the  lighting  transformers  is  disabled,  the  oil  switch 
ly  be  opened  and  the  secondary  buses  bridged  to  those 
another  lighting  transformer  by  a  set  of  flexible 
,ds  kept  in  the  vault.  All  secondaries  are  arranged 
r  facilitating  such  connections,  and  solderless  connec- 
•s  are  used  on  both  sides  of  the  transformer.  For 
iximum  safety,  the  neutrals  of  all  lighting  feeders 
d  the  transformer  cases  are  grounded.  Not  to  exceed 
5  volts  to  ground  exists  on  the  lighting  circuit.  The 
wer  secondaries  are  also  grounded  at  a  neutral  point. 
Two  other  schemes  of  connections  in  the  transformer 
om  entailing  much  less  expense  were  considered  but 
jected  because  either  assurance  of  continuity  of  serv- 
j  or  safety  would  be  sacrificed.  The  first  of  these  pro- 
ied  for  a  single  bank  of  three  transformers,  delta 
nnected  on  both  sides,  each  of  which  would  carry  one- 
ird  of  the  power  load  plus  the  lighting  load  of  one  of 
e  three  tenants.  The  objections  to  this  scheme  were 
at  the  lighting  feeders  of  only  one  tenant  could  have  a 
ounded  neutral  since  there  would  be  115  volts  be- 
'een  the  neutrals  on  the  delta.  Thus  the  neutrals  of 
e  other  two  tenants'  feeders  would  have  a  potential  of 
5  volts  above  ground.  Accidents,  short-circuits  and 
es  might  result  from  this  condition  due  to  the  fact 
at  neutrals  are  invariably  considered  at  ground  poten- 
U.  A  further  objection  was  that  there  is  approxi- 
ately  200  volts  between  line  A  (Fig.  4),  and  ground, 
nyone  coming  in  contact  with  line  A  on  a  lighting  or 


plugging  connection   would   therefore   be  subject  to  a 
200-volt  alternating-current  shock. 

The  other  scheme  considered,  but  discarded,  provided 
for  a  single  bank  of  three  transformers  delta-connected 
on  both  sides,  two  of  which  would  each  carry  one-third 
of  the  power  load,  while  the  third  would  carry  the  entire 
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FIG.     2 — ARRANGEMENT     OF     INCOMING     LINES     AND     LIGHTING 
AND  POWER  CIRCUITS 

lighting  load  plus  one-third  of  the  power  load.  The  ob- 
jection to  this  scheme  was  that  if  the  transformer  car- 
rying the  lighting  load  was  out  of  commission,  the  lights 
of  the  entire  building  would  be  out,  and  there  would  be 
no  reserve  provision. 

Variety  of  Power  Requirements 

Owing  to  special  requirements  of  different  machines 
and  to  standard  code  rulings  several  varieties  of  power 


KIG.    3 — LOW    TENSION    CONNECTIONS    FOR    250    KVA.    LIGHTING 
TRANSFORMER    BANK 

supply  were  required.  The  power  load,  a  schedule  of 
which  follows,  is  composed  almost  entirely  of  three- 
phase  induction  motors.  Single-phase  power  was  re- 
quired for  the  blueprint  machines,  since  it  was  claimed 
by  the  manufacturers  that  uneven  printing  would  re- 
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suit  from  a  6-arc  machine  operatinj?  on  three  difTerent 
phases.  For  the  operation  and  control  of  the  automatic 
elevators,  220-volt  direct  current  was  requested  by  the 
manufacturers  and  15-volt  direct  current  was  used  for 
the  push  buttons,  buzzers  and  watchman's  time  detec- 
tors because  of  a  local  ruling  requiring  110-volt  N.  E.  C. 
wiring   for  secondaries    of    bell-ringing   transformers. 


Bank  and  Common  L>ahi-ina 


ter  supply  is  maintained  automatically  by  self -.starters 
on  the  air  compressor  and  house  pumps  actuated  by  float 
switches  at  the  tanks.  Possible  shut-down  is  guarded 
against  in  case  of  failure  of  the  well  or  lifting  appara- 
tus, by  two  city  water  supply  lines  piped  to  the  surge 
tank,  and  by  duplicate  house  pumps. 

A   triple-plunger   deep   well   pump   would   have  been 
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Total  Power 


FIG.    4- 


-TRANSFORMER    CONNECTIONS    FOR    LIGHTING    AND 
POWER    SERVICE 
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This  latter  rule  made  the  use  of  alternating  current  for 
the  large  amount  of  low-voltage  wiring  in  the  building 
impractical  because  of  the  prohibitive  cost,  and  hence 
the  reason  for  the  15-volt  direct-current  system. 
Motor  Installation 

Wherever  the  starting  load  is  light,  as  on  d.c.  genera- 
tors, centrifugal  pumps,  and  the  rotary  vacuum  pumps, 
squirrel-cage  motors  were  installed.  Slip-ring  motors 
were  used  for  the  variable  speed  fans,  and  the  pumps 
starting  under  heavy  load.  The  Underwriters'  rules  de- 
mand a  slip-ring  motor  for  the  fire  pump,  and  one  was 
used  for  a  large  centrifugal  elevator  pump,  as  well. 

Six  running  speeds  for  use  during  the  different  sea- 
sons are  provided  for  the  ventilating  fans  by  manually 
operated  controllers.  The  air  washers,  vacuum  pumps 
and  d.c.  generators  are  controlled  by  manual  compen- 
sators since  they  run  continuously,  and  the  fire  pump  is 
started  by  a  standard  Underwriters'  manual  controller. 
All  other  motors  are  operated  by  remote-control  starters 


FIG.   7 — TYPICAL  LOAD  CURVE   FOR  A   ST.   PAUL  OFFICE  BUILDING] 

more  efficient  in  place  of  the  equipment  used,  but  it  wa; 
necessary  to  obtain  at  least  750  gal.  per  minute  for  th< 
fire  pump,  and  the  only  way  to  obtain  this  without  th« 
use  of  excessively  large  equipment  and  a  great  amoun 
of  floor  space  was  to  utilize  the  air  lift.  The  triple 
plunger  pump  would  also  not  provide  any  protectioi 
against  failure  of  the  house  tank  supply  due  to  a  shut 
down  of  the  pump. 

A  test  of  the  water  supply  equipment  made  recent!;; 
showed  an  expenditure  of  2.2  kw.-hr.  per  1000  gal.  o 
water  delivered  to  the  house  tank.  The  water  in  th 
well  averaged  about  15  ft.  below  the  surface  of  the  floo 
when  the  pumps  were  in  operation,  and  the  air  lift  dis 
charge  is  11  ft.  above  the  floor.  The  house  pump  heai 
is  210  ft.,  thus  making  a  total  head  of  236  ft. 

The  building  is  equipped  with  nineteen  elevators,  six, 
teen  of  which  are  hydraulic  of  the  direct-acting  plunge 
type  comprising  twelve  high-speed  passenger  elevator 


FIGS.   5   AND   6- 


-DUPLEX   AIR   COMPRESSOR   DRIVEN    BY   40    HP.    MOTOT?   AND   TWO    HOUSE   PUMPS   EACH    DRIVEN    BY   A   30    HP.    MOTCj 

WITH    SELF    STARTERS 


because  of  the  intermittent  service,  and  of  these,  all 
except  the  d.c.  elevator  motors  operate  automatically 
from  pre-set  pressures  or  water  levels. 

Automatic  Water  Supply  for  Building 

Water  is  obtained  for  use  throughout  the  building 
from  an  artesian  well  400  ft.  deep,  by  means  of  an  air 
lift  capable  of  delivering  750  gal.  per  minute.  The  lift 
discharges  into  an  open  steel  surge  tank  in  the  sub-base- 
ment and  from  here  the  water  is  lifted  by  a  200  gal.  per 
minute  centrifugal  pump  to  four  steel  tanks  of  5000  gal. 
capacity  each,  located  in  a  house  on  the  roof.     The  wa- 


only  eight  of  which  are  used  at  present,  two  combin; 
tion  freight  and  passenger  elevators,  and  two  sidewal, 
lifts.  They  are  served  from  two  sets  of  tanks  in  whic; 
the  pressure  is  maintained  automatically  between  2( 
lb.  maximum  and  165  lb.  minimum  by  four  motor-drivf 
pumps  started  at  different  tank  pressures  by  contai 
pressure  gages,  drum  controllers  and  Mason  regulatorj 
Two  of  these  units  are  driven  by  75-hp.  slip-ring  nij 
tors  connected  by  short  belts  to  500-gal.  per  minuj 
triplex  pumps.  These  units  operate  intermittently  ai| 
are  sufficient  at  present  for  the  load  except  during  tl 
rush  periods  when  a  third  unit  is  occasionally  operate: 


PTEMBER   30,    1916 


ELECTRICAL    WORLD 


661 


VBL1-:    I— SERVICE     SUPPLIED     BY    ALTERNATING     CUR- 
RENT,  THREE-PHASE,   220-VOLT  MOTORS 


Service 


Number 

of 
Motors 


Apijaratus  Operated 


Motor 
Rating 


Horse- 
power 


Total 
Motor 
Horse- 
power 


jating       and 
ventilating 
system 


^draulic     ele- 
vators    


Skater  supply 


isement    sewage 
ejector    

lephone  com-  1 
pany  storage  V 
battery    J 

izzer  service.  .  . 

ectric  eleva-  "1 
tors  and  pneu-  ;■ 
matic  tubes.  .  J 


Air  washers*  .  .  . 
Air  washer  ,*  .  .  . 
Air  compressor* 
I'lenum  fans  . .  .  . 
Plenum  fan 
Plenum  fan  . .  .  . 
Exhaust  fans  .  .  . 
Exhaust  fan  .  .  . 
Exhaust  fan 


3 

71/2 

3 

r-j 

7Vi 
25 

3 

7  ',■• 
10 


Vacuum  pumps*    If 

Air  compressor 15 

Triplex  pumps 75 

Triplex  pump     200 

Centrifugal  pump      250 

Centrifugal  jiumps* 30 

Air  compressor    40 

Fire   pump    (centrifugal)  .  125 

Centrifugal  pumps* 5 


6 

71/2 

3 
10 

71/i 
25 
12 

7  Vl- 
10 
30 

15 
150 
200 
250 

60 

40 

125 

10 


Motor  generator,  110  volts, 
direct  current* 


7I/G 


Motor  generators,  15  volts, 
direct  current*    1 

Motor  generator,  230  volts, 
direct-current* 75 

Total  alternating  cur- 
rent, t  h  r  e  e-p  base 
horsepower 


75 


1,053 


♦Scjuirrel  cage  motors.     Remainder  are  slip-ring  designs. 


lis  unit  is  composed  of  a  200-hp.  motor  connected  by 
short  belt  to  a  1700-gal.  per  minute  triplex  pump.  The 
urth  unit  is  a  centrifugal  pump  of  1700  gal.  per  min- 
e  capacity  direct  connected  to  a  250-hp.  motor  run- 
ng  at  1760  r.p.m.  and  serving  as  a  relay.  The  control- 
ig  devices  of  the  several  units  are  set  to  cut  in  at 
fferent  pressures  so  that  the  first  unit  will  operate 
actically  continuously  during  the  day.  The  second  unit 
arts  up  intermittently  after  the  pressure  is  reduced 


TABLE    II— SERVICE    SUPPLIED    FROM    220-VOLT    SINGLE- 
PHASE    AND    230-VOLT,    TWO-WIRE    DIRECT- 
CURRENT    CIRCUITS 


Motor 

Service Apparatus  Operated  Rating 

Blueprint  machines. ..  .From   singlH-jiha.se  circuits: 
17-arr  lamijs  and   5-hp.   in 

motors    

Elevators B^rom  direct  current  circuits  : 

2  piivate    automatic 11 

1  public     25 

1  mail    5 

Pneumatic  tubes 1  exhauster    20 

Total  direct-current  motor 

load     

Total  connected  motor  load 


Total 
Motor 
Horse- 
power 


22 
25 


20 


1,130 


plenty  of  daylight  by  which  to  work  on  the  wiring  sys- 
tem. The  telephone  and  telegraph  cable  risers  are  lead 
covered  and  the  light  and  power  risers  'are  rubber- 
covered. 

Operating  Data 
Since  Feb.  1,  1916,  at  which  time  the  tenants  moved 
all  their  offices  into  the  building,  tests  were  made  to  de- 
termine some  of  the  characteristics  of  the  installation. 
The  building  is  fourteen  stores  in  height  and,  with  two 
basements,  has  an  available  floor  area  of  more  than 
700,000  sq.  ft. 

Number  of  occupants  in  building 3,000 

Connected  power  load  in  horsepower 1,088 

Average  power  demand    (day),  horsepower 300 

Connected  lighting  load,  kilowatts 500 

Peak  lighting  load,  kilowatts. . 350 

For  twenty-six  days,  including  three  Sundays  and 
four  Saturdays,  the  light  consumption  was  58,000  kw.- 
hr.  and  the  power  consumption  was  52,000  kw.-hr.  The 
average  power  factor  on  the  entire  load  was  83  per  cent 
with  but  slight  variation. 

The  steam  which  is  used  for  direct  and  indirect  radia- 
tion and  for  the  hot  water  supply  system  is  supplied 
through  a  14-in.  insulated  main  at  about  3  lb.  pressure 


GS.   8   AND   9 — HYDRAULIC   ELEVATOR    UNIT    NO.   4   DIRECTLY   DRIVEN    BY    250-HP.    MOTOR    AND    TRIPLE-PUMP    UNIT    NO.    1    WHICH 

IS    BELT    CONNECTED    WITH    A    75-HP.    MOTOR 


ster  than  the  first  unit  can  maintain  it,  down  to  a 
rtain  lower  pressure,  when  the  third  unit  cuts  in  as 
e  pressure  is  still  further  reduced.  The  two  75-hp. 
lits  are  frequently  reversed  in  their  order  of  cutting  in 
'  changing  the  controlling  mechanism  so  that  one  unit 
ill  not  be  required  to  do  the  heavy  work  continuously. 
On  account  of  the  very  large  floor  area  of  the  building 
e  lighting  risers  are  carried  up  at  four  different 
>ints,  each  riser  feeding  four  cabinets  and  each  cabinet 
eding  one-fourth  of  a  floor.  Telephone  and  buzzer 
ires  are  carried  in  conduit  from  a  steel  cabinet  on  each 
)or  to  the  walls  and  interior  columns,  where  they  are 
:tended  in  a  special  wire  carrying  baseboard.  A  win- 
)w  is  built  into  the  riser  shaft  on  each  floor  to  provide 


and  reduced  at  the  main  header  to  atmospheric  pressure 
for  operation  by  thermostatic  control.  The  heat  sup- 
ply must  be  sufficient  for  a  total  direct  radiation  of 
70,000  sq.  ft.  and  a  total  vento  radiation  of  6000  sq.  ft. 
From  Feb.  1  to  Feb.  3,  inclusive,  with  a  mean  daily  tem- 
perature of  — 8  deg.  Fahr.,  the  steam  consumption  for 
heating  the  building  averaged  460,000  lb.  daily,  and  for 
heating  water,  7500  lb.  The  maximum  temperature 
during  this  period  was  -f-3  deg.  and  the  minimum  — 20 
deg. 

The  Toltz  Engineering  Company  of  St.  Paul  had 
charge  of  the  engineering  work  for  the  building,  and 
the  Electrical  Construction  Company  of  St.  Paul,  was 
the  electrical  contractor. 
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Motor  Drive  for  Operating  Steel  Rolling  Mill 

Analysis  of  Requirements  of  Steel  Rolling  Mill  Electric  Drives  and  a  Graphical  Solution' 

of  the  Load  Imposed  on  a  Motor 

By  William  Knight 

.Mcmbei-    lOiiKiiH't'rinK   Staff  CiocUcr-Wheeler   Company 


IN  what  follows  here  a  rapid  survey  will  be  made  ot 
the  main  points  to  be  considered  in  designing  an  elec- 
tric drive  for  a  rolling  mill  with  an  explanation  of  a 
graphical  solution  of  a  simple  formula  which,  it  is  hoped, 
will  simplify  the  necessary  calculations  for  determining 
the  load  imposed  on  the  motor  at  any  instant  during 
the  process  of  rolling.  In  order  to  combine  efficiency 
and  economy  in  rolling  mill  drives  the  demand  for  power 
on  the  generating  station  must  be  as  steady  as  possible. 
This  is  usually  obtained  by  using  a  flywheel  in  conjunc- 
tion with  the  motor  and  a  speed-controlling  device  which 
reduces  the  speed  of  the  motor  and  flywheel,  enabling 
this  to  give  up  some  of  its  stored  energy  during  the 
period  of  retardation.  The  stored  energy  of  the  flywheel 
varies  as  the  square  of  the  speed  at  which  it  is  run- 
ning. If  no  speed  controlling  device  is  used,  the  flywheel 
alone  in  most  cases  cannot  take  care  of  the  peak  loads 
on  the  mills  because  the  reduction  in  speed  is  not  large 
enough  to  enable  the  flywheel  to  supply  the  necessary 
energy.  An  ordinary  three-phase  induction  motor  will 
fall  in  speed  about  2  per  cent  from  no  load  to  full  load. 
The  energy  given  up  by  the  flywheel  for  a  2  per  cent 
reduction  in  speed  will  be  only  4  per  cent  of  its  stored 
energy.  Suppose  that  during  a  few  seconds,  when  the 
ingot  is  between  the  rolls,  the  demand  power  on  the 
motor  is  equivalent  to  four  times  the  normal  load  of  the 
motor,  the  flywheel  will  have  to  supply  the  balance  of 
energy  required.  Commercial  motors  can  stand  a  mo- 
mentary overload  of  only  100  per  cent  for  a  few  seconds 
without  being  injured.  If  we  assume  that  the  motor 
would  fall  in  speed  about  6  per  cent  from  no  load  to 
100  per  cent  overload,  the  flywheel  would  give  up  only 
about  11  per  cent  of  its  stored  energy,  and  in  order  to 
supply  the  balance  of  energy  equivalent  to  four  times  the 
normal  load  of  the  motor,  which  is  required  for  a  few 
seconds  when  the  ingot  is  between  the  rolls,  the  inertia 
of  the  flywheel  and  motor  would  be  such  that  a  flywheel 
abnormally  heavy  should  be  used  which  would  not  be 
a  commercial  proposition.  If,  instead,  we  artificially 
increase  the  slip  of  the  motor  as  the  demand  of  power 
increases  (say,  for  instance,  a  20  per  cent  slip  is  pro- 
vided from  no  load  to  100  per  cent  overload),  the  per- 
centage of  energy  given  up  by  the  flywheel  will  be  36 
per  cent  instead  of  11  per  cent,  and  the  needed 
flywheel  effect  will  be  3.3  times  smaller  than  it  would 
have  been  if  no  speed  controlling  device  had  been  used. 
In  this  case  a  flywheel  of  moderate  weight  and  size 
could  be  successfully  used  to  take  care  of  heavy  de- 
mands of  power  for  a  short  time  only. 

Two  devices  are  generally  used  for  controlling  the 
fall  in  speed  of  the  motor,  the  continuous  slip  regulator 
and  the  intermittent  slip  regulator.  The  continuous 
slip  regulator  consists  of  a  resistance  permanently  in- 
serted into  the  rotor  circuit  of  the  motor,  which  pro- 
duces a  steadily  increasing  fall  in  speed  as  the  power 
increases.  The  intermittent  slip  regulator  consists  of 
a  resistance  which  is  inserted  into  the  rotor  circuit  of 
the  motor  when  the  power  demand  reaches  a  definite 
value.  This  latter  type  of  slip  regulator  (which  at 
first  sight  might  appear  as  being  the  ideal  mechanism 
required)  has  the  objectionable  feature  of  taking  from 
one  to  two  seconds  to  come  into  operation  and,  as  the 
demand  for  power  on  the  motor  is  instantaneous  when 


the  billet  enters  the  rolls  and  the  peak  load  has  some 
times  the  duration  of  one  second  only,  the  full  deman( 
of  power  will  be  thrown  on  the  motor  before  the  inter 
mittent  slip  regulator  can  operate,  causing  the  circui 
breaker  to  open.  Careful  tests  have  also  shown  tha 
the  waste  of  power  produced  by  the  operation  of  eithe 
form  of  slip  regulators  is  practically  the  same. 

The  choice  of  the  proper  motor  and  flywheel  to  oper 
ate  one  or  more  rolling  mills  is  subject  to  several  con, 
siderations.  One  of  the  most  important  consideration 
is  whether  the  power  is  generated  within  the  works,  o 
whether  it  is  supplied  from  an  outside  source.  If  sev 
eral  rolling  mills,  all  doing  similar  work,  are  in  opera 
tion  all  at  the  same  time,  an  automatic  balance  of  th 
demand  of  power  can  be  obtained  and  flywheels  of  sma 
sizes  can  be  successfully  used  with  the  mill  motors.  I 
this  case  the  demand  will  remain  fairly  constant  an 
an  economic  electric  drive  will  be  secured,  whether  th 
power  is  generated  within  the  works  or  purchased. 

If  the  power  is  generated  within  the  works,  it  is  et 
sential  that  the  demand  on  the  power  station  be  kept  a 
uniform  as  possible,  and  this  is  obtained  by  usin 
heavy  flywheels  and  a  proper  regulation  of  slip.  It  muf 
be  borne  in  mind,  however,  that  the  increase  in  size  ci 
the  flywheels  means  an  increase  of  capital  charges  an 
an  increase  of  running  cost  due  to  the  friction  in  bea) 
ings  and  windage,  and  that  the  slip  of  the  motors  car 
not  exceed  a  given  amount  without  reducing  the  outpi 
of  the  mill.  Evidently,  there  is  a  point  when  the  ir 
crease  of  capital  charges  and  running  cost  will  balanc 
the  saving  effected  by  running  the  generating  station  i 
a  constant  load. 

The  speed  of  a  rolling  mill  is  generally  limited  by  th 
first  passes  in  the  roughing  rolls.  When  the  billet  ; 
very  short,  and  is  thrown  out  at  a  high  velocity  it  wi 
be  very  difficult  for  the  men  to  catch  it.  In  the  latt( 
passes,  instead,  the  bar  will  be  considerably  elongate 
and  a  very  long  time  will  be  required  in  the  last  passe 
where,  instead,  a  high  speed  is  most  desirable  from 
manufacturing  standpoint,  while  a  considerable  fall  i 
speed  is  necessary  in  order  to  utilize  the  stored  energ 
of  the  flywheel.  This  inconvenience  is  overcome 't 
using  a  separate  motor  generator  set  and  flywheel  rui 
ning  at  a  comparatively  high  speed,  supplying  currei 
to  the  mill  motors  which  may  be  run  at  a  constant  spe( 
or  (if  the  Ilgner  system  is  used)  at  a  variable  spee 
which  may  be  obtained  by  varying  the  voltage  of  tl 
generator  of  the  motor  generator  set.  In  this  way 
very  rapid  increase  or  decrease  in  speed  of  the  m 
motors  may  be  obtained  and  the  tonnage  that  the  m 
can  roll  is  greatly  increased  and  a  reduction  in  cost  i 
production  will  result  in  spite  of  the  increased  capit 
cost  of  the  electrical  plant. 

When  the  power  is  obtained  from  an  outside  sour 
the  charges  are  generally  made  either  on  the  maximu 
demand  system,  in  which  case  payments  are  made  1 
reckoning  on  the  maximum  demand  for  a  fixed  numb 
of  hours  per  month  at  a  certain  rate,  and  on  the  rest 
the  power  at  a  much  smaller  rate  per  unit.    In  this  caj 
large  flywheels  are  needed  in  order  to  reduce  the  fluctu 
tion  of  power.     Again  the  power  may  be  purchased 
a  flat  rate  for  the  number  of  units  consumed,  and 
this  case  it  is  essential  to  reduce  the  friction  losses  1 
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using  small  flywheels  and  large  motors.  In  the  latter 
?ase,  the  friction  losses  may  be  reduced  to  a  minimum 
ay  doing  away  with  the  flywheels  entirely  and  using 
motors  large  enough  to  take  care  of  the  peak  loads  on 
;he  mill  at  a  speed  practically  steady.  In  this  way  a 
;heap  price  for  the  power  and  the  maximum  output  is 
)btained,  but  the  capital  charges  are  increased  due  to 
;he  increased  cost  of  the  motors. 

Particular  attention  should  be  paid  to  the  friction 
osses  and,  in  general,  to  all  those  losses  which  are  more 
)r  less  steady,  independent  of  the  output  of  the  mill.  In 
nany  mills  the  friction  of  the  mill  itself  is  about  20  per 
;ent  of  the  normal  rated  output  of  the  motor,  and  the 
otal  friction  losses  are  about  50  per  cent  of  the  power 
ised  per  ton  rolled. 

The  size  of  a  motor  for  a  given  service  may  be  deter- 
nined  by  the  mean  effective  current  of  the  duty  cvcle. 


V 


Lt' 


Horsepower  rating  = 


V 


LHP't 

'LT 


Phis  is  the  mean  rating  that  will  give  the  same  heating 
iffect  as  the  given  loads  /  (or  hp.)  acting  successively 
or  periods  of  time  t.  After  the  minimum  size  of  motor 
hat  can  be  used  for  a  given  duty  cycle  of  a  rolling  mill 
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tio  rse  power 
1 — LOAD    CARRIED    BY    1500-HP.    80-R.P.M.    MOTOR    AT    DIF- 
FERENT  SPEEDS  WHEN   TORQUE  AT  ANY   SPEED 
VARIES  AS  THE  SLIP 


las  been  found,  the  proper  size  of  flywheel  to  use  in 
onnection  with  the  motor  must  be  found  in  a  tentative 
i^ay  when  the  allowable  slip  and  the  overload  capacity 
•f  the  motor  are  specified. 

For  instance,  let  us  assume  a  1500-hp.  induction  motor 
o  run  at  about  80  r.p.m.  with  a  slip  of  20  per  cent  from 
10  load  to  the  maximum  of  1875  hp.  coupled  to  a  bloom- 
ng  mill,  and  let  us  find  the  proper  size  of  flywheel  to  use. 

With  a  1500-hp.,  80-r.p.m.  motor,  normal  load  torque 
=  5252  X  1500  :  80  =  98,500  ft.-lb.  Torque  at  25  per 
ent  overload  =  123,000  ft.-lb. ;  speed  drop  from  no  load 
=  20  per  cent  (slip). 

We  will  assume  that  the  torque  is  proportional  to  the 
lip,  then  the  slip  at  normal  load  will  be:  (98,500-:- 
23,000)  X  0-2  =  16  per  cent  (slip  from  no-load  speed), 
f  we  call  y  the  no-load  speed,  we  will  have  {y  —  0.16?/) 
=  80  r.p.m.  from  which  y  =  95.2  r.p.m.  This  is  the 
peed  of  the  motor  at  no-load  and  zero  slip. 


By  laying  out  the  per  cent  of  normal  load  torque 
against  the  per  cent  of  no-load  speed  for  two  points, 
zero  load  against  zero  slip  and  125  per  cent  full  load 
against  80  per  cent  of  no-load  speed  (giving  the  re- 
quired 20  per  cent  slip)  and  connecting  these  two  points 
with  a  straight  line,  the  speed  at  any  other  torque  and 
vice  versa  can  be  shown  as  in  Fig.  2. 

The  torque  and  the  speed  corresponding  to  any  other 
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FIG.    2 — VARIATION    OF    TORQUE    WITH    SLIP    FOR    1500-HP. 
80-R.P.M.    MOTOR   DRIVING    BLOOMING    MILL 

given  horsepower  may  be  found  in  the  following  way: 
By  keeping  in  mind  that  the  torque  at  any  speed  is 
assumed  to  be  proportional  to  the  corresponding  slip  s 
expressed  in  percentage  of  the  no-load  speed,  the  torque 
and  the  speed  corresponding  to  any  horsepower  may  be 
found  as  follows,  remembering  that  the  r.p.m.  is  equal 
to  95.2(1  — s): 

(5252  X  1500  ^  80)  -^  [5252  X  hp.  -,-  95.2(1  —s)  J 
-  (0.16  X  95.2)^  (s  X  95.2) 
From  this: 

1500  hp.  0.16 


80 
1785(1— s) 
h^^ 


95.2(1 
0.16 


s) 


andhp.  =  ll,156(s  — s') 


=  horsepower  corresponding  to  a  given  slip     (1) 


s  -  0.5 


0.25 


hp. 


11,156 

=  slip  corresponding  to  a  given  hp.  (2) 

R.p.m.  =  95.2(1  — s)   =  47.6  +  V2260  — 0.81  hp. 

=  speed  corresponding  to  a  given  hp.  (3) 

By  inspecting  formula  (2)  it  is  observed  that  real 
values  are  obtained  for  s  up  to  the  limit  when  (hp.  -^ 
11,156)  is  less  than  0.25.  Beyond  this  limit  we  obtain 
imaginary  quantities  for  s.  This  means  that  under 
these  conditions  the  point  at  which  hp.  =  2789  is  the 
point  at  which  the  motor  will  break  down,  and  for  any 
increase  in  slip  we  will  find  a  drop  in  horsepower. 


.-i-\ 


-- 1 J 


4  '  \<-X>Sec.f 


no  Hp 


Decelerating  Period      Accelerating  Period 

FIGS.  3  AND  4 — TORQUES  OF  FORMULA  5  DURING  DECELERATING 
AND  ACCELERATING  PERIODS 

The  curved  line  in  Fig.  1  shows  horsepower  plotted 
against  speed.  At  any  point  of  this  curve  the  speed  is 
=  95,2(1  —  s),  corresponding  to  the  straight  line  rela- 
tion of  torque  against  slip  shown  in  Fig.  2.  It  will  be 
noticed  that  between  the  limits  the  motor  will  be  oper- 
ated (from  300  hp.  friction  load  to  about  1875  hp.  corre- 
sponding to  25  per  cent  overload),  the  curve  is  nearly  a 
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FIG.    5— VALUES   OF  a   OF   EQUATION    6   FOR   DIFFERENT   VALUES    OF   t 


straight  line,  or,  in  other  words,  the  horsepower  is 
nearly  proportional  to  the  slip.  Figs.  1  and  2  are  by  no 
means  correct  representations  of  motor  performance 
at  any  overload.  They  simply  represent  the  relation 
that  would  exist  if  the  assumption  that  the  torque  is 
proportional  to  the  slip  was  true  for  any  overload. 

If  we  compare  the  (hp.  X  seconds)  needed  on  the 
rolls  for  every  peak,  the  approximate  point  where  the 
maximum  demand  on  the  motor  is  liable  to  occur  will 
be  found.  Assume,  for  instance,  a  certain  peak  load 
of  2820  hp.  for  3.73  seconds.  The  corresponding  hp.  X 
seconds  =  10,500.  That  supplied  by  the  motor  is  1500 
X  3.73  =  5600.  The  difference  of  4900  hp.  X  seconds 
will  have  to  be  supplied  by  a  flywheel.  If  it  is  known 
that  after  taking  up  any  peak  the  motor  had  time 
enough  to  reach  the  speed  corresponding  to  friction  load 
(92.5  r.p.m.,  see  Fig.  2),  all  that  would  be  required 
would  be  to  supply  a  flywheel  capable  of  giving  up  4900 
hp.  X  seconds  of  its  stored  energy  in  slowing  down  from 
92.5  r.p.m.  to  76.16  r.p.m.,  the  speed  corresponding  to 
the  maximum  20  per  cent  slip  that  can  be  allowed.  If 
WK'  is  the  Ib.-ft.'  flywheel  effect  of  the  flywheel  and 
rotor,  we  have : 

hp.  X  seconds 


of  inertia  of  our  flywheel  and  rotor  will  be: 
,,^^.       WK'       8,950,000       „„„^^^ 

^^'  =  T-  =  ^^3216^    ^  ''''''' 
If  p  is  considered  the  constant  ratio  of  torque  to  slip 
of  the  motor,  we  will  have: 

any  torque  98,500       a^:,ac^(^ 

V  = T. r.     =   ^ =  615,000 

corresponding  sup         0.16 

Calling  v^^  the  no-load  speed  at  1  ft.  radius,  we  have: 

27:  X  95.2 


Vs  = 


60 


=  10  ft.  oer  second. 


WK' 


4900 


0.000,000,31(N/'  —  iv;) 


--  0.000.000,31(92.-5^:^7-636^  =  ^'^^^'^^^  '^-'''  ^'^ 
Due  to  the  fact  the  speed  of  the  motor  is  not  known 
just  before  taking  up  the  peak  in  consideration,  in  order 
to  make  allowance  for  this  unknown  we  increase  by  50 
per  cent  the  above  flywheel  effect  and  figure  on  using 
a  flywheel  having  a  flywheel  effect  of  8,950,000  Ib.-ft.' 
Having  found  the  flywheel  effect  WK\  the  mass  moment 


Several  formulas  have  been  derived  for  obtaining  T, 
(see  Fig.  3),  all  expressed  in' a  more  or  less  complicated 
form.    They  may  be  expressed  much  simpler  as  follows: 

T  — ,T 

T„_=^-^+T,  (5) 

Where  e  is  the  base  of  the  Naperian  logarithm  =  2.718, 
T,,  T,,  T,  are  the  torques  corresponding  to  Fig.  3,  and  t 
is  the  time  in  seconds  at  the  end  of  which  T^  is  calcu- 
lated. 

For  a  given  combination  of  flywheel  and  motor  e  j^— 
is  a  constant  and  the  above  formula  may  be  expressed 
in  the  simple  form 

r,  =  ^-^'  +  T,  (6) 

In  the  case  under  discussion  A  =  1.25. 

Considering  that  during  the  decelerating  period  the 
minimum  value  that  T..  may  reach  is  T.,  =  T„  and  during 
the  accelerating  period  the  maximum  value  that  T„  may 
reach  is  T,  =  T,,  it  is  observed  that  this  condition  is 
reached  when  in  the  above  formula  A'  =  1.  If  the 
values  of  A'  are  plotted  for  a  given  range  of  values  of 
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A  and  t  we  will  have  to  set  as  a  minimum  value  A'  =  1. 
The  maximum  value  that  T,  may  reach  during  the 
decelerating  period  is  T^  =  T^  approximately,  and  the 
minimum  value  that  T,  may  reach  during  the  accelerat- 
ing period  is  also  T^  =  T^.     This  condition  is  reached 

T 

—  is  very  small  as  compared  to  T^,  say,  for 


when  -— 


T  —  T  T 

instance,      '      ,    '■  =  y^-,  and  considering  that  in  prac- 
A'  100 

tice  T,  is  about  20  per  cent  of  T3  during  the  decelerating 
period,  and  about  5T^  during  the  accelerating  period. 
Substituting  and  solving  for  A'  we  find  that  the  maxi- 
mum value  that  A'  may  reach  is  about  eighty  during 
the  decelerating  period  and  400  during  the  accelerating 
period. 

If  we  set  as  a  limit  of  maximum  value  that  A'  may 
reach.  A'  =  1000,  and  plot  the  values  of  A'  between  the 
limits  of  A'  =  1  and  A'  =  1000,  we  will  have  covered 
about  every  case  of  electric  drive  of  rolling  mills.  (See 
Fig.  5.) 

Due  to  the  fact  that  p,  MIC  and  V.s  are  connected  one 
to  the  other  in  such  a  way  as  to  give  a  rather  limited 


range  of  values  of 


P 


it  will  be  found  that  the 


MK'V, 

values  of  A  given  in  the  diagram  will  be  sufficient  for 
taking  care  of  every  case.  The  values  of  t  given  vary 
between  t  =  one  second  to  i  =  ten  seconds.  If  it  is 
desired  to  have  values  of  A'  for  corresponding  values 
of  t  larger  than  ten  seconds,  find  the  point  correspond- 
ing to  A".  Trace  vertically  downward  from  this  point 
as  many  seconds  back  of  the  line  corresponding  to  ten 
seconds  for  as  many  seconds  more  than  ten  as  it  is 
desired  to  find  A',  and  from  this  point  trace  a  parallel 
to  the  line  corresponding  to  the  given  value  of  A  until 
it  strikes  the  line  of  i  =  10.  The  point  on  that  line 
will  be  the  value  desired.  For  instance,  if  it  is  desired 
to  find  1.12'^'  proceed  as  follows:  Find  1.12'"  =  3.1,  trace 
vertically  two  seconds  back  of  10  (stop  on  the  line 
t  =  S),  and  from  that  point  trace  a  parallel  to  A  =  1.12, 
which  will  strike  the  line  i  =  10  at  the  point  3.9.  This 
point  will  represent  the  value  desired  of  1.12". 

Applying  the  above  formula  to  the  numerical  example 
under  consideration,  and  starting  at  the  beginning  of 
the  duty  cycle  of  the  motor,  we  have  at  starting  (see 
Fig.  4)  : 

5252  X  300 
92:5" 
5252  X  4800 


Tj  =  friction  torque 


-  17,050 


272,000 


92.5 

A  =  1,25  =  constant 
t  =  1.5  second;  A*  =  1.4  (from  Fig.  5) 
_7\-r  254,950 

A'      ^    "  1.4 


272,000  =  90,000 


The  above  value  of  T,  is  91.5  per  cent  of  the  normal 
torque  (normal  torque  =  98,500).  From  Fig.  2  we  find 
that  the  corresponding  speed  is  85.3  per  cent  of  the  no- 
load  speed,  or  81  r.p.m.,  and  from  Fig.  1  we  find  that 
the  corresponding  horsepower  load  on  the  motor  after 
taking  up  the  first  peak  is  1380  hp. 

During  the  accelerating  period  we  have: 
T,  =  90,000 

T,  =  555?i<i^  =  19,400 


81 

A'  =  i.25'''  =  9.1   (from  Fig.  5) 


T.  —  T 


■'  +  T, 


70,600 


+  19,400  =  27,150  =  27.6 


A*        '    '=  9.1 

per  cent  of  normal  load  torque,  which  corresponds  to 
470  hp.  at  91  r.p.m.     (See  Figs.  1  and  2.) 


As  a  means  of  checking  the  formula  proceed  as  fol- 
lows: Find  the  load  on  the  motor  during  the  accelerat- 
ing period  for  a  number  of  values  of  t  between  t  ^  0 
and  t  =  1.5  and  plot  these  loads.  A  logarithmic  curve 
will  be  obtained.  Measuring  with  a  planimeter  the 
shaded  area  on  Fig.  4,  that  area  will  represent  the 
energy  in  horsepower-seconds  given  up  by  the  flywheel 
in  slowing  down  from  92.5  r.p.m.  to  81  r.p.m.,  and  must 
be  equal  to  the  calculated  energy  given  up  by  the  fly- 
wheel during  the  retardation  period : 

Hp.-seconds  =  0.000,000,31  X  WKHN;  —  N.:)  (7) 

=  0.000,000,31X8,950,000  (92.5^  —  81') 
=  5600 

In  the  same  way  the  area  comprised  between  the 
motor-load  curve  and  the  friction  load  during  the  ac- 
celerating period  must  be  equal  to  the  energy  necessary 
to  accelerate  the  flywheel  from  a  speed  of  81  r.p.m.  to 
91  r.p.m. 

The  load  on  the  motor  at  any  instant  during  the  duty 
cycle  may  be  found  in  the  same  way.  If  we  find  that 
either  the  slip  or  the  overload  exceeds  the  limits  set  (20 
per  cent  slip  and  25  per  cent  overload),  it  will  be  neces- 
sary to  assume  a  different  value  of  WK'\  and  try  again 
until  a  value  of  WK'  is  found  that  will  satisfy  the  con- 
ditions. 

When  the  proper  value  of  WK'  has  been  found 
the  dimensions  of  the  flywheel  may  be  calculated,  keep- 
ing in  mind  that  if  a  cast-iron  flywheel  is  used  the 
peripheral  speed  must  not  exceed  6000  ft.  per  minute, 
and  if  cast  steel  is  used  12,000  ft.  per  minute  is  the 
maximum  allowable  speed.  It  is  also  well  to  bear  in 
mind  that  the  windage  losses  vary  as  the  fifth  power 
of  the  diameter  and  the  cube  of  the  speed. 

If  the  flywheel  is  mounted  on  a  separate  shaft  run- 
ning at  N'  revolutions  per  minute  (speed  of  motor  =  N 
r.p.m.),    the    flywheel    effect    of    the    flywheel    varies 


directly  as 


©■• 


,  so  that  if  the  flywheel  on  a  separate 


shaft  is  running  twice  as  fast  as  the  motor,  the  flywheel 
effect  needed  of  the  flywheel  will  be  only  one-fourth  of 
what  we  would  have  needed  if  the  flywheel  had  been 
mounted  directly  on  the  motor  shaft.  In  the  previous 
calculations,  however,  it  is  simpler  to  always  use  a 
value  of  WK'  corresponding  to  the  case  of  a  flywheel 
mounted  on  the  motor  shaft. 


Interrupter  for  Limiting  Peak  Load 
Enjoined 

The  Niagara  &  Erie  Power  Company,  Buffalo,  N.  Y., 
has  obtained  an  injunction  restraining  the  Seneca  Iron 
&  Steel  Company  of  Buffalo  from  employing  a  contriv- 
ance which  is  alleged  to  interrupt  the  electric  circuit, 
and  through  the  use  of  which  the  Seneca  company  ob- 
tained a  maximum  of  power  at  a  minimum  rate.  At  a 
hearing  in  Supreme  Court  of  Erie  County  it  developed 
that  the  power  company  was  under  agreement  to  fur- 
nish energy  to  the  defendant  and  that  the  latter  was 
to  pay  for  the  average  of  the  highest  daily  one-minute 
peaks  occurring  during  the  month  for  which  charge 
was  made. 

Demands  greater  than  these  peaks  but  lasting 
for  less  than  one  minute,  were  not  to  be  consid- 
ered. It  is  charged  that  a  contrivance  was  obtained 
by  the  defendant  which  interrupted  the  circuit  every 
fifty  seconds  so  that  at  no  time  during  the  operation 
of  the  defendant's  mills  were  the  peak  loads  sustained 
for  one  minute.  The  court  held  the  defendant  had  no 
right  to  defeat  the  contract  by  such  a  device. 
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Motor  Trucks  Equipped  for  Construction  Service 

How  Various  Electric  Service  Companies  Have  Provided  Trucks  with  Both  Electrical  and 
Mechanical  Equipment  for  Use  in  the  Operating,  Construction  and 

Maintenance  Departments 


MANY  electric  service  companies  using  motor 
trucks  in  connection  with  the  operation  and 
maintenance  of  their  systems  have  provided 
them  vi'ith  special  apparatus  or  equipments  to  expedite 
work  or  permit  handling  it  in  a  more  efficient  or  eco- 
nomical manner.  In  some  cases  the  special  equipment 
forms  a  permanent  part  of  the  vehicle,  while  in  other 
instances  the  apparatus  is  arranged  so  that  it  can  be 
attached  to  or  removed  from  the  truck  without  delay. 
Usually  the  bulkiness  of  the  apparatus  determines 
whether  it  is  permanently  or  temporarily  attached. 
Among  the  purposes  for  which  the  especially  equipped 
trucks  are  used  are  setting  and  pulling  poles,  pulling 
cables,  hoisting  transformers  to  pole  tops  and  lowering 
them  into  manholes,  loading  and  unloading  cable  reels 
and  other  heavy  materials  or  apparatus,  maintaining 
street  lamps,  transporting  fuel  and  ashes,  pumping  and 
ventilating  manholes,  carrying  portable  substation 
equipment,  transporting  tools,  supplies  and  the  like 
Numerous  examples  of  trucks  equipped  for  these  pur- 
poses are  illustrated  and  described  in  what  follows. 

Pole-Erecting  Devices  for  Trucks 

A  specially  equipped  truck  which  is  used  by  the  Union 
Railway  Company,  New  York  City,  in  railway  service, 
and  is  equally  adaptable  to  central  station  use,  consists 
of  a  gasoline-electric  vehicle  which  combines  a  Couple- 
Gear  drive  with  a  gasoline-electric  source  of  power.  A 
gasoline  engine  direct  connected  to  a  generator  pro- 
vides the  power  which  is  conveyed  directly  to  the  motors 
in  the  wheels  without  any  intervening  resistors,  trans- 
mission gears,  clutches,  or  complicated  starting 
switches.  The  motor  speed  is  controlled  by  the  gaso- 
line-engine throttle  and  the  tractive  effort  applied 
directly  at  the  rims  of  the  driving  wheels. 

This  truck  has  been  equipped  with  a  General  Vehicle 
Sprague  Type  E-16  electric  winch  with  the  nigger-head 
projecting  over  the  left  running  board.  The  winch  has 
a  pulling  capacity  of  3000  lb.  at  50  ft.  per  minute,  which 


apparatus.  The  foot  of  the  boom  is  supported  on  a 
roller  made  of  an  old  pinion  on  which  has  been  shrunk 
a  steel  band,  so  that  the  entire  weight  of  the  boom  and 
its  load  may  be  supported  on  the  ground  directly  rather 
than  on  the  truck.  A  small  screw  jack  permits  adjust- 
ing the  height  of  the  boom. 

With  this  truck  thirty-nine  poles  were  removed  in  six 
hours.      In   the   same   time   this   truck   enabled   setting 


TRUCK    WITH    OFFSET    CABLE-PULLING    HEAD 

twelve  900-lb.  iron  poles,  including  loading  them  onto  a 
rear  trailer,  hauling  them  four  blocks,  unloading  them 
on  a  bridge  (where,  with  one  roadway  torn  up,  150 
vehicles  were  passing  per  hour),  and  placing  each  pole 
posed  for  bolting  up.  One  pole  was  set  in  place  of  the 
stone  abutment  of  the  bridge  alongside  the  bridge- 
tender's  house,  outside  the  railing,  in  less  than  forty- 
five  minutes.  This  period  included  the  time  for  building 
the  runway  to  get  the  car  on  the  sidewalk,  and  maneu- 
vering the  truck  in  a  space  less  than  2  ft.  wider  and 
10  ft.  longer  than  the  truck  without  damage  to  the 
bridge  gates  or  the  truck. 

In  another  case  the  gasoline-electric  truck  was  used 
to  remove  some  600-ft.  submarine  cables  from  the  Har- 
lem  River.     This  was  done  before  the  winch  was   in- 


B0ST(5n  EDISON  PORTABLE  SUBSTATION  FOR  CABLE  TESTING 


has  proved  to  be  ample  for  severe  service.  In  addition 
a  16-ft.  8-in.  by  8-in.  yellow-pine  boom  tapered  to 
5  in.  by  5  in.  has  been  supported  on  the  rear  end  of 
the  truck  by  an  8-in.  channel  iron  brace  with  ratchet 
hoisting  and  lowering  device  similar  to  tower  operating 


stalled,  so  another  truck  of  similar  design  was  hitched 
in  tandem  with  the  railway  truck  and  the  cables,  which 
were  buried  in  mud,  removed  by  direct  pull.  The  cables 
were  thus  withdrawn  in  a  fraction  of  the  time  possible 
by  any  other  method.    For  pulling  purposes,  the  Couple- 
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BOSTON    TRUCK    THAT   LOADS   CABLE   REELS 


PHILADELPHIA    POLE-LOADING    TRUCK 


f  YORK  EDISON  TRUCK  ARRANGED  FOR  VERTICAL  CABLE  PULL 


CLEVELAND  TRUCK  WITH  TWO   PUMPS  AND  A  WINCH 


ONE  OF  CLEVELAND'S  TOOL-COMPARTMENT  TRUCKS   WITH  RACKS    FOR  BULKY   MATERIAL 


BOSTON  EDISON  TRUCK  PUMPING  OUT  MANHOLE 


PACIFIC    GAS    &    ELECTRIC   TRUCK    LOWERING   TRANSFORMER 
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Gear  cannot  be  excelled  by  a  straight  gasoline  vehicle, 
according  to  James  D.  Kent,  electrical  engineer  of  the 
Union  Railway. 

Other  companies  using  gasoline  vehicles  in  construc- 
tion work  have  had  them  equipped  with  winches,  oper- 
ated from  the  transmission  of  the  motor  truck  by 
sprocket  and  chain.     For  this  equipment  one  lever  in 


tioii  and  rest  on  the  truck  roof  when  not  in  use.  A 
though  the  frame  to  which  the  boom  is  hinged  is  mai 
of  heavy  steel  channels,  it  is  not  required  to  carry  ti 
entire  stress  caused  by  lifting  poles  and  the  like.  I 
stead,  a  roller  is  provided  at  the  foot  of  the  pole 
transmit  the  stress  directly  to  the  ground.  This  roll 
may  be  adjusted  in  height  by  means  of  a  screw. 


NEW     YORK    EDISON     TRUCK     WITH 
POLE-SETTING    BOOM 


SOUTHERN    CALIFORNIA   EDISON   TRUCK   HOIST- 
ING  TRANSFORMER 


SOUTHERN      CALIFORNIA     EDISON 
POLE-SETTING  EQUIPMENT 


addition  to  the  regular  number  is  necessary  in  order  to 
throw  in  and  out  the  gears  which  engage  with  the  trans- 
mission. Trucks  equipped  in  this  manner  can  be  used 
in  pulling  aerial  or  underground  cable,  hauling  and 
setting  poles,  hoisting  transformers,  pumping  out  man- 
holes, righting  derailed  cars  and  clearing  tracks  of  ob- 
structions. When  double-drum  winches  are  used  it  is 
possible  to  pull  two  sections  of  cable  with  one  set  up. 
The  driver  can  operate  the  winch  for  pulling,  loading 
and  unloading  cable  without  leaving  his  seat.  With  a 
four-speed  transmission,  cable  can  be  pulled  at  a  speed 
of  50  ft.  per  minute,  or  light  pulls  can  be  made  at  from 
50  to  150  ft.  per  minute  with  as  great  a  degree  of 
safety  as  by  hand. 

A  pole-setting  derrick  has  been  developed  by  A.  S. 
Blanchard,  team  foreman  of  the  maintenance  depart- 
ment of  the  Boston  company  for  use  on  the  rear  end 
of  the  2-ton  electric  trucks  employed  in  line  work.  The 
derrick  can  also  be  used  in  handling  heavy  cement 
bases  used  with  lamp  poles,  and  also  for  installing 
transformers  to  manholes  in  some  cases.  The  derrick 
consists  of  a  spruce  upright  17  ft.  long  by  6  in.,  notched 
to  fit  between  the  tailboard  and  the  end  of  the  vehicle. 
Bolted  across  the  rear  upright  is  a  4-in.  by  6-in.  cross- 
arm  used  to  steady  the  derrick.  The  latter  is  also  guyed 
to  the  front  uprights  of  the  truck.  The  line  used  in 
hoisting  is  hauled  in  by  a  motor-driven  hoist.  During 
a  recent  job  four  40-ft.  chestnut  poles  were  picked  up, 
carried  200  ft.  and  set  in  holes  within  twenty-five  min- 
utes with  a  gang  of  only  three  men.  No  manual  work 
except  steadying  and  placing  the  poles  in  position  was 
required,  as  the  truck  winch  was  used  for  the  actual 
lifting. 

In  the  overhead  district  of  New  York  City,  the  New 
York  Edison  Company  is  using  a  special  pole-erecting 
boom  attached  to  a  truck.  As  shown  in  an  accompany- 
ing illustration,  the  boom  is  hinged  about  8  ft.  from 
its  lower  end,  so  it  can  be  swung  into  a  horizontal  posi- 


An  electric  truck  completely  equipped  with  all  t( 
and  mechanisms  needed  in  the  process  of  pulling 
underground  cable,  and  having  a  body  which  prov; 
a  compact  place  for  everything,  has  been  designed 
men  in  the  underground  cable  department  of  the  C 
monwealth    Edison    Company,    Chicago. 

Directly  behind  the  front  seat  is  a  motor-dri\ 
winch  equipped  with  a  friction  drum  on  one  end  and 
winding  drum  on  the  other.  The  winch  motor,  whi 
is  rated  at  2.5  hp.,  1600  r.p.m.,  and  80  volt,  is  cc 
nected  to  the  winch  through  double-reduction  gears  a 
is  capable  of  pulling  in  cable  at  the  rate  of  15  to  30 
a  minute,  depending  on  the  nature  of  the  duct  run.  T 
motor  is  controlled  from  a  small  panelboard  installed 
a  slanting  position  behind  the  driver's  seat.  On  t 
panel  is  mounted  a  double-throw  switch  for  reversi 
the  direction  of  rotation  and  a  speed-control  rheost 
A  hand  brake  for  retarding  the  pulling-in  mechani; 
is  also  conveniently  placed  near  the  driver's  seat,  t 
driver  simply  turning  around  in  his  seat  to  operate  t 
winch. 

The  friction  drum  is  used  entirely  for  pulling 
cable.  One  man  stands  on  or  near  the  rear  of  t 
truck,  and  with  four  or  five  wraps  of  the  rope  arou 
this  drum  takes  up  the  ro'pe  as  fast  as  it  is  wound 
and  is  able  to  control  the  speed  of  pulling  in  by  t 
amount  he  allows  the  rope  to  slip.  This  method  gi^ 
double  safety,  for  either  this  man  can  stop  pulling 
signal  by  "slacking  off"  his  rope,  or  the  driver  can  st 
by  pulling  the  switch  in  the  motor  circuit.  A  hole 
provided  in  the  floor  directly  under  the  friction  dru 
through  which  cable  may  be  pulled  at  special  manhol 
tunnel  shafts,  etc.  The  winding  drum  is  used  for  \oi 
ing  reels  of  cable  onto  the  truck  or  for  unloading  the 
In  this  operation  one  end  of  a  rope  is  fastened  on  t 
drum,  the  rope  looped  around  the  reel  and  the  ot? 
end  hooked  to  the  truck  bottom.  As  the  rope  is  wou 
on  the  drum,  the  reel  of  cable  is  rolled  up  the  skids. 
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Some  of  the  Boston  company's  trucks  have  been 
lipped  with  power  winches,  to  permit  loading  cable 
:1s  and  other  pulling  operations.  With  these  trucks 
y  two  men  are  required  to  load  reels,  whereas  under 
linary  conditions  with  a  horse-drawn  truck  and  no 
ver  winch  about  ten  men  would  be  required  to  per- 
■m  the  same  operation.  These  trucks  are  also  used 
;ensively  on  long-haul  trips  out-of-town  and  in  pick- 
work  at  railroad,  freight  and  express  stations  at 
ston,  thereby  saving  local  express  charges, 
i^or  handling  transformers  the  Pacific  Gas  &  Electric 
tnpany  has  devised  a  frame  carrying  a  small  crane 
1  that  can  be  set  on  trucks  with  the  pole  uprights 
ing  into  suitable  recesses  on  each  side  of  the  plat- 
m.  The  rail  is  supported  about  8  to  9  ft.  above  the 
tform  of  the  truck  and  extends  several  feet  beyond 
;  end  so  a  2.5-ton  triplex  block  can  be  used  to  lift 
I  transformer  off  from  the  truck  platform  and  con- 
'  it  to  the  rear  where  it  may  be  lowered  into  a  man- 
e.  This  frame  can  be  easily  removed  from  the  truck 
1  left  in  storage  when  not  required. 
Pwo  pump  wagons  are  employed  by  the  Boston  com- 
ly  for  taking  care  of  all  manholes  in  its  system,  the 
al  being  about  8000.  In  1915  these  wagons  pumped 
►ut  5,461,000  gal.  out  of  manholes,  15,000  openings 
ng  made.  It  may  be  pointed  out  that  the  company 
leavers  to  open  every  manhole  at  least  once  a  year 
oughout  the  approximate  700  square  miles  of  its 
ritory.  The  outfit  is  also  used  for  washing  out  man- 
es. One  of  these  pump  wagons  is  illustrated  here- 
h  pumping  water  from  a  manhole  into  the  sewer. 
Is  equipped  with  a  2-hp.,  85-volt  d.c.  motor,  direct 
nected  to  a  centrifugal  pump,  which  is  capable  of 
ling  75  gal.  per  minute  with  an  approximate  suction 


COMMONWEALTH    EDISON   TRUCK    PULLING   CABLE 

of  20  ft.  The  wagon  carries  21  ft.  of  3-in.  suction 
;  and  30  ft.  of  2.5-in.  discharge  hose.  The  motors 
operated  by  the  vehicle  battery, 
or  making  breakdown  tests  on  cables  and  trans- 
tiers  and  conducting  ratio  and  core-loss  tests  on 
isformers  in  substations,  the  Edison  Electric  Illu- 
ating  Company  of  Boston  is  employing  portable 
pment,  which  is  carried  on  two  trucks  coupled  to- 
ler  by  a  drawbar  and  pivoted  link.     Only  the  first 


truck,  which  is  a  General  Vehicle  gasoline  truck,  is  em- 
ployed to  produce  tractive  effort,  the  second  vehicle  be- 
ing only  a  trailer.  The  drawbar  is  connected  with  a  steer- 
ing mechanism  of  the  trailer  so  the  latter  is  automatical- 
ly steered  from  the  forward  chauffeur's  seat.  The  power 
truck  carries  a  100-hp.  motor  generator  set  with  a  start- 
ing compensator  having  a  range  of  2800  to  4000  volts, 


BOSTON    EDISON    TRUCK    EKECTINC;    I'OLE 

a  100-kw.  2200-volt  generator,  one  switchboard,  an  in- 
strument stand  with  a  felt  base,  switches,  cable  and  the 
like.  The  rear  truck  carries  an  air-cooled,  800-kva. 
transformer,  an  850-kva.  reactor  to  balance  the  capacity 
of  the  testing  cable,  current  an.d  potential  transformers 
and  two  motor-driven  blowers  for  cooling  the  trans- 
former and  reactor.  The  maximum  pressure  obtain- 
able from  the  transformer  is  30,000  volts. 

The  combined  power  truck  and  trailer  weighs  19 
tons  and  is  47  ft.  long  over  all.  The  power  truck 
chassis  is  equipped  with  towing  rings  so  the  trailer 
drawbar  can  be  removed  for  chain  towing  in  dead-end 
alleys  and  substation  yards,  as  it  is  not  feasible  to 
back  the  truck  and  trailer  except  for  short  distances  in 
a  straight  line.  Steering  and  braking  of  the  trailer 
is  performed  by  the  assistant  on  the  trailer  when  it  is 
being  towed  by  chain.  Between  the  front  and  rear 
truck  is  a  bell  signal  system  employed  to  acquaint  the 
chauffeurs  with  each  other's  movements.  Provision  is 
made  so  that  the  truck  can  be  disconnected  quickly. 
The  total  cost  was  about  $25,000. 

The  Pacific  Gas  &  Electric  Company  also  uses  trucks 
for  heavy  construction  work,  underground  repair  work, 
cable  pulling  and  reel  loading.  The  construction 
truck  is  a  2-ton  vehicle  equipped  with  extension  lad- 
ders, Prest-0-Lite  heating  equipment  and  a  long  box 
subdivided  into  compartments  for  holding  small  tools, 
etc.  The  underground  repair  truck  is  a  1-ton  Gen- 
eral Motors  storage-battery  vehicle.  It  is  equipped 
with  two  Prest-0-Lite  tanks  which  are  mounted  inside 
at  the  rear  and  are  used  for  rapidly  heating  solder 
and  wiping  lead  joints.  One  tank  is  equipped  with  a 
burner  which  replaces  the  old  gasoline  blow  torch,  and 
the  other  has  a  simple  tip  for  a  hot  flame.  The  cable 
pulling  truck  is  a  3.5-ton  storage-battery  vehicle 
equipped  with  a  motor-driven  winch. 
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Method  of  Improving  Service  and  Protecting 

Dispatcher's  Telephone  Line 

At  the  home  office  end  of  a  25-mile  telephone  dis- 
patching circuit,  the  Benton  Harbor  &  St.  Joseph 
(Mich.)  Railway  &  Light  Company  has  installed  two 
banks  of  30-watt  carbon  filament  lamps  and  has  con- 
nected the  lamp  banks  into  the  telephone  circuit  as 
shown  in  the  accompanying  diagram.  One  extremity  of 
each  bank  is  connected  to  a  leg  of  the  telephone  circuit 
and  the  opposite  ends  of  the  banks  are  connected  to  a 
single  ground.  These  two  series  lamp  banks  provide 
paths  of  high  resistance  through  which  induced  cur- 
rents caused  by  high  potential  paralleling  lines  can  flow 
to  ground.  Relieving  the  line  of  these  stray  currents 
reduces  line  noise  and  thus  improves  service. 

^  Accidenia! 
■^Y~  Ground 


Tziephore 


5-30  Waif  Carbon 
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25  Mile  Telephone  Diapalchers  Circuif'  Through  Three 
Towns 

:,l!sled  bu  Arc  Circuil-s,2300-VoH-  Primaru  Lines, IID/W-Volh 

ru  Lines,  26,000-Voll  Transmission  and SOCrVoll  Trolley  Lines 
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LAMP    BANKS    USED    TO    REDUCE    TELEPHONE    LINE    NOISE 


If  the  telephone  line  is  rendered  very  noisy  by  an 
accidental  ground  on  one  side,  service  can  be  temporarily 
improved  while  linemen  hunt  the  trouble  by  loosening 
in  its  socket  one  of  the  lamps  in  the  bank  nearest  the 
accidental  ground.  Should  the  telephone  line  accident- 
ally come  into  contact  with  the  500-volt  trolley  line,  as 
sometimes  happens  in  interurban  service,  the  current 
from  the  trolley  takes  the  path  through  the  lamps  to 
ground  and  does  not  harm  the  instruments  on  the  tele- 
phone circuit.  At  such  times  the  lamps  glow  and  in- 
form the  dispatcher  of  trouble. 


Signaling  Devices  Used  in  Pennsylvania 

Central  Station 

A  signaling  system  consisting  of  illuminated  signal 
boxes  and  solenoid  operated  whistles  controlled  by  the 
switchboard  operator  is  employed  at  the  Holtwood 
Station  of  the  Pennsylvania  Water  &  Power  Company 
to  transmit  orders  regarding  the  manipulation  of  gen- 
erators. The  signal  boxes,  one  of  which  is  shown  here- 
with, are  installed  on  the  engine  room  wall  opposite 
each  generator  where  they  can  be  easily  seen  by  the 
governor  attendant.  Each  box  is  divided  into  six  com- 
partments, each  containing  an  electric  lamp  and  having 
glass  windows  on  the  front  and  sides.  On  these  windows 
are  painted  the  signals,  "Stand  ,by,"  "Start,"  "Fast," 
"Slow,"  "Stop"  and  "O.  K."  To  facilitate  reading  these 
signals  at  a  distance  different  colored  lamps  are  used 
inside  the  compartments.  For  example,  the  "Stand  by" 
lamp  is  blue,  the  "Fast,"  red,  the  "Slow,"  green,  and 
the  others  white.     Push-button  switches  are  provided 


on  this  box  so  operators  can  acknowledge  signals,  but 
they  are  used  only  for  test  purposes,  since  replying  to 
a  signal  delays  the  attendant  several  seconds.  Duplicate 
signal  boxes,  connected  in  parallel  with  those  already 
mentioned  are  installed  on  the  exciters,  which  are  below 
the  generator  floor,  for  emergency  use  when  the  gov- 


FIGS.    1    AND    2- 


-ILLUMINATED    SIGNAL    BOX    AND    SOLENOID 
OPERATED    WHISTLE 


ernor  and  hand  control  on  the  generator  floor  are  out 
of  service  and  the  exciter  turbines  must  be  controlled 
from  the  lower  floor. 

These  signal  boxes  are  controlled  from  gang  switches 
located  on  the  corresponding  generator  panels  of  the 
main  switchboard.  The  electrical  connections  are  in- 
dicated in  the  accompanying  line  drawing  and  one  of 
the  gang  control  switches  in  Fig.  3.  The  pilot  lamps 
light  on  the  gang  switch  when  a  button  is  pushed  and 
are  extinguished  by  the  attendant  at  the  corresponding 
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FIG.    3 — GANG    CONTROL    SWITCH    WITH    PILOT   LAMPS 

machine  acknowledging  the  signal  or  by  the  switch- 
board operator  returning  the  control  switch  to  its  former 
position.  Multi-conductor  cable  inclosed  in  conduit  if 
used  for  connecting  the  control  switches  and  signals 
One  of  the  electrically  controlled  whistles  previouslj 
mentioned  is  located  at  one  end  of  the  powerhouse  anc 
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s  loud  enough  to  be  heard  in  spite  of  the  noise  of  the 
tiachinery  in  all  parts  of  the  building  and  for  quite  a 
iistance  outside.  It  is  used  principally  for  calling  per- 
ons  connected  with  the  plant  operation,  but  also  used 
o  advise  operators  to  "hold  the  frequency"  or  "stand  by" 
or  emergencies.  This  whistle  is  operated  by  compressed 
lir  at  300-lb.  pressure.  Another  emergency  whistle  is 
ocated  on  the  roof  of  the  station  for  calling  assistance 
luring    operating    emergencies    and    for    summoning 

Wiriny  Dtagrom  of  ^'Qnal  System 
a/    Holfwooa. 


IIOV.  16  CP  Lamps 

aeoy.ac/t- 

110 V.  16  CP Lamps. 


Push  Button  Siv/'cfas 
On  Qenchbairrd 


IG.  4- 


16  c.p  aeov 

Lomp*.  ^^Olt. 

METHOD  OF  INTERCONNECTING  CONTROL  SWITCHES  AND 
SIGNAL  BOXES 


>perating  heads  and  physicians  when  they  cannot  be 
ocated  by  telephone.  The  whistle  can  be  heard  5  to  6 
niles  away. 


Production  Cost  in  a  20,000-Kw.  Massachu- 
setts Central  Station 

During  the  year  ending  June  30,  1916,  electrical 
inergy  was  produced  at  a  net  cost  of  7.9  mills  per  kilo- 
vatt-hour  in  the  steam  turbine  plant  of  the  Worcester 
;Mass.)  Electric  Light  Company,  according  to  data 
iled  with  the  Massachusetts  Gas  and  Electric  Light 
Commission.  Worcester  is  an  inland  city  with  numer- 
)us  manufacturing  plants  turning  out  diversified  pred- 
icts, and  the  price  of  coal  is  relatively  high.  During 
;he  above  period  the  company  burned  40,512  tons  of 
bituminous  coal,  the  average  cost  being  $4.28  per  ton. 
Che  total  output  of  the  company's  steam  generating 
equipment  was  32,735,730  kw.-hr. ;  the  maximum  load 
luring  the  year  was  10,900  kw.,  and  the  station  load 
'actor  for  the  year  was  34.3  per  cent. 

^lET  Production  Cost    (Station  Operating  Expenses  Only)    for 
1916,  OF  Worcester  Electric  Light  Company 

:oal,   40,512   tons $173,415 

)11,   waste  and  packing 1,104 

Abater    1,303 

iVages    at    station 36,754 

Station  tools,  etc 8,062 

Station    structural    repairs 14,185 

Steam    plant   repairs 15,787 

Slectric  plant  repairs 5,770 

kliscellaneous     1,815 

Total    station    operation $258,195 

The  coal  consumption  per  kilowatt-hour  was  2.77  lb.  average 
for  the  year.  The  unit  cost  of  production  was  7.9  mills  per 
iilowatt-hour,  of  which  5.3  mills  was  fuel  cost  and  1.12  mills 
jperating-  labor  cost. 

Practically  all  the  energy  generated  by  the  company 
vas  produced  in  its  recently  built  Webster  Street  tur- 
Dine  station,  a  thoroughly  modern  plant  equipped  with 
18,500  kw.  in  generating  units  and  ten  water-tube 
Doilers  with  a  combined  rating  of  7500  hp.  There  are 
;wo  6250-kw.  turbo-generators  and  three  2000-kw.  units, 
ill  Westinghouse  horizontal  type  machines.  Two 
rOO-hp.  Edgemoor,  two  1250-hp.  Bigelow-Hornsby  and 
;ix  GOO-hp.  Stirling  boilers,  all  fired  by  mechanical 
stokers,  are  in  service,  and  condensing  water  is  taken 


from  an  adjacent  pond.  Feed  water  is  drawn  from  the 
condenser  overflow.  Two  Le  Blanc  and  three  Wheeler 
jet  condensers  are  in  service.  At  Faraday  Street 
station,  about  3.5  miles  distant,  a  1500-kw.  vertical 
Curtis  turbo-generator  and  four  250-hp.  Stewart  return 
tubular  hand-fired  boilers  are  held  in  reserve. 

The  maximum  load  carried  by  the  company  occurred 
on  June  16,  1916,  instead  of  in  the  orthodox  Christmas 
season.  The  peak  on  this  date  was  10,900  kw.,  varying 
from  8500  to  the  peak  value  from  7  a.  m.  to  6  p.  m. 
The  load  factor  for  the  maximum  day  was  56.3  per 
cent,  and  the  influence  of  the  power  load  on  the  shape 
of  the  output  curve  is  marked  by  two  towering  peaks, 
one  for  forenoon  and  one  for  afternoon  operation.  The 
average  twenty-four-hour  load  for  the  entire  year  was 
3740  kw.,  or  roughly  23  watts  per  capita. 


Windshield  for  Furnace  Used  by 

Cable  Crews 

The  street  department  of  the  Commonwealth  Edison 
Company  has  adopted  sheet  steel  windshields,  such  as 
shown  in  the  accompanying  illustration,  as  a  part  of 
the  standard  equipment  of  cable  gangs.  These  shields 
consist  of  four  pieces  of  No.  18  gage  sheet  steel,  24  in. 
square,  hinged  together  to  fold  into  a  flat  piece,  as 
shown,  when  not  in  use.  When  folded  up  a  clip  riveted 
to  one  piece  keeps  the  shield  from  opening  up  when 
carried.  When  set  up  for  use,  a  hinge  lock  holds  the 
two  free  edges  in  place,  and  handles  on  the  top  edge 
make  it  easy  to  lift  the  shield  up  away  from  the  fur- 
nace or  to  shift  its  position.  When  folded,  these  handles 
come  together  to  make  a  single  handle  for  carrying. 
One  side  has  a  10-in.  by  10-in.  opening  at  the  bottom, 
through  which  the  furnace  may  be  regulated  instead  of 
having  to  reach  in  from  the  top  and  encounter  the  in- 


y^  T 


FURNACE    WINDSHIELD    IN     CLOSED    AND    OPEN     POSITIONS 

tensive  heat.  The  edges  of  this  opening  are  reinforced 
with  metal  strips  riveted  in  place.  The  device  is  inex- 
pensive, saves  gasoline  and  prevents  accidents  from 
using  inflammable  windshields. 


Disadvantages  of  Screen  Type  Manhole 
Guards 

BY    G.    H.    MCKELWAY 

In  the  Aug.  12  issue  of  the  Electrical  World,  page 
325,  descriptions  of  two  types  of  manhole  guards  used 
by  a  large  city  lighting  company  were  published.  One 
of  these  consisted  of  an  angle-iron  frame  surrounding 
the  hole,  and  the  other,  which  it  was  stated  is  used  only 
where  the  traffic  is  light,  consisted  of  a  wire  grating 
fitting  into  the  manhole  head  flush  with  the  surface  of 
the  street.  The  question  of  using  guards  similar  to 
the  second  type  was  once  brought  before  a  safety  com- 
mittee of  the  employees  of  another  large  company  oper- 
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ating  an  extensive  underground  system,  and  the  deci- 
sion roai'hed  that  such  guards  would  not  be  used. 

The  principal  argument  in  favor  of  the  adoption  of 
the  guards  was  that  they  would  insure  the  safety  of 
the  men  in  the  hole  in  case  the  standing  guard  was 
knocked  down  by  a  runaway  team  or  by  a  piece  of  fire 
apparatus.  On  the  other  hand  the  statement  was  made 
that  the  guard  when  in  use  would  interfere  with  the 
passing  up  or  down  of  tools,  solder,  etc.  Most  impor- 
tant of  all,  it  would  interfere  with  the  ability  of  the 
splicer  in  the  hole  to  escape  quickly  if  one  of  the  cables 
should  break  down.  This  argument  was  thought  to 
outweigh  the  favorable  features  and  the  recommenda- 
tion to  use  this  type  of  guard  was  turned  down. 

The  splicers  of  the  company  last  referred  to  are  al- 
ways accompanied  by  helpers,  who  stay  on  the  ground 
near  the  hole  at  all  times,  where  they  are  in  a  position 
to  prevent  anyone  from  accidentally  stepping  into  the 
hole,  which  is  one  of  the  functions  of  the  guard  to  which 
reference  is  made. 


Method  of  Cutting  Trench  for  Street 

Lighting  Cables 

To  facilitate  making  trenches   in  sidewalks  next  to 

the  curbs  in  which  to  lay  street  lamp  circuits  the  Utah 

Power  &  Light  Company,  Salt  Lake  City,  is  employing 

an  Oldham  pneumatic  air  jack-hammer  and  a  portable 


INEXPENSIVE  RURAL 

TRANSMISSION  LINE 

Economic  Features  of  2400-Volt  Transmission  Line 
Construction  to  Serve  Near-by  Towns  Con- 
taining Less  Than  2000  Population 

BY    H.    H.    FEN  TON 

Many  companies  hesitate  about  extending  lines  to 
near-by  towns  of  less  than  2000  population,  thinking 
that  high-voltage  transmission  which  involves  relatively 
costly  construction  will  be  required.  For  the  same 
reason  it  is  difficult  to  get  these  small  communities  to 
finance  the  building  of  these  lines.  The  mistake  lies 
in  believing  that  high-tension  lines  are  always  required. 
Where  the  transmission  distance  is  only  4  or  5  miles 
2300-volt  primary  distribution  lines  can  be  extended  and 
operated  satisfactorily.  For  example,  at  Blue  Rapids, 
Kan.,  the  Marshall  County  Power  &  Light  Company  had 
an  excellent  day  load,  consisting  of  plaster  mills  and 
the  like,,  but  the  evening  load  was  poor.  In  an  attempt 
to  develop  this  load,  proposals  were  sent  to  neighboring 
towns  to  secure  lighting  business.  Since  Waterville, 
one  of  the  communities  which  had  been  solicited,  had  a 
municipal  plant  which  was  operating  only  from  dark 
to  midnight  the  citizens  entertained  the  proposal  with 
hopes  of  dispensing  with  the  local  plant  and  securing 
twenty-four-hour   service.     When   the   subject   of  who 


PNEUMATIC  HAMMER  DRILL  AND  PORTABLE  AIR  COMPRESSOR  OUTFIT   USED   TO   DIG   TRENCHES   SUCH   AS   SHOWN   AT  THE  RIGHT   IN 

THE    ILLUSTRATION 


motor-driven  air  compressor  operated  from  trolley  cir- 
cuits. The  equipment  and  a  cable  trench  made  with  this 
apparatus  are  shown  in  an  accompanying  illustration. 

The  compressor  is  gear  connected  with  a  7.5-hp.,  500- 
volt,  direct-current  motor.  Mounted  on  a  vertical  panel 
next  to  the  motor  are  the  fused  service  switch  and  start- 
ing box.  The  meter  for  measuring  the  energy  consumed 
is  mounted  on  a  separate  support  so  that  it  may  be  set 
up  next  to  the  portable  compressor  but  will  not  be  sub- 
jected to  the  vibration  of  the  latter.  According  to  rec- 
ords the  energy  consumption  has  been  0.182  kw.-hr.  per 
linear  foot  of  trench.  This  value  is  based  on  670  ft. 
of  4-in.  trench  cut  in  concrete  4  in.  thick.  One  mechanic 
is  employed  to  supervise  the  operation  of  the  compres- 
sor while  a  helper  operates  the  pneumatic  hammer. 
About  108  ft.  of  trench  can  be  cut  in  a  day  of  8  hours 
with  this  apparatus. 

The  same  equipment  has  been  used  for  other  con- 
crete chipping  jobs  the  most  extensive  of  which  was 
probably  along  the  St.  Paul  railroad  where  a  6-in.  by 
10-in.  trench  had  to  be  cut  in  concrete  for  relaying 
tracks.  On  this  job,  it  was  estimated  that  the  labor  of 
ten  men,  equivalent  to  about  $17  a  day,  was  eliminated. 


should  build  the  line  was  discussed,  however,  neither 
company  nor  the  town  was  eager  to  invest  the  money 
necessary  to  construct  a  22,000-volt  line,  which  was  then 
considered.  The  outcome  was  that  the  electric  service 
company  offered  to  erect  a  2300-volt  three-phase  line, 
consisting  of  No.  6  bare  copper  wire,  mounted  on  25-ft. 
and  30-ft.  poles,  and  measure  energy  delivered  at  the 
Waterville  switchboard. 

While  some  misgivings  were  felt  regarding  the  econ- 
omy of  employing  so  low  a  voltage,  the  line  was  built 
nevertheless.  No  ground  wires  or  transpositions  were 
made.  The  line,  which  was  4.95  miles  long,  was  com- 
pleted in  nineteen  days  at  a  cost  of  $2,225.03,  or  $449.50 
per  mile.  When  the  load  was  connected  the  line  drop 
was  found  to  be  only  80  to  90  volts.  The  generator 
voltage  at  Blue  Rapids  was  therefore  raised  to  2400 
volts  so  that  2300  volts  would  be  available  at  the  de- 
livery end. 

This  extension  required  no  step-up  and  step-down 
transformers,  and  no  high-voltage  insulators  and  spe- 
cial construction.  The  return  on  the  investment  can 
be  judged  from  the  following  records,  which  cover  ten 
months'    operation.      The    maximum    demand    was    not 
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r  35  kw.,  with  the  energy  consumption  for  ten  months 
519   kw.-hr.      The    highest    one-month    consumption 

4275  kw.-hr.  and  the  lowest  2442  kw.-hr.    The  aver- 

income  per  month  was  $166.59,  the  rate  being  5 
:s  per  kilowatt-hour  straight.  This,  as  may  be 
Jily  seen,  allows  for  interest,  depreciation,  taxes, 
ntenance  and  a  fair  balance  for  profit.  It  is  esti- 
ed  that  two  years  of  net  earnings  will  pay  off  the 
I  required  for  building  the  line.  With  such  a  guar- 
ie  any  utility  should  be  able  to  secure  loans  for  small 

desirable  loads. 

1  addition  to  supplying  energy  to  Waterville,  the 
•shall  County  Power  &  Light  Company  also  serves 
•ysville  and  Blue  Rapids,  the  town  in  which  the 
it  is  situated.  At  the  latter  place  two  mills  of  the 
erican  Cement  Plaster  Company  are  operated.  The 
erating  equipment  consists  of  three  150-kw.  General 
;tric  generators,  one  of  which  is  a  horizontal  unit 
red  to  two  35-in.  vertical  McCormick  water  wheels. 

other  two  units  are  of  the  umbrella  type,  each  being 
en  by  one  50-in.  vertical  Sampson  wheel,  to  which 
3  directly  connected.  The  wheels  operate  under  a 
1  of  approximately  11.5  ft.,  the  older  type  generator 
ling  at  514  r.p.m.  and  the  two  newer  ones  at  120 
n.     The  night  load  requires  the  operation  of  only 

of  the  generators,  while  the  day  load,  which  is 
iter,  due  to  the  cement  mills  operating,  calls  for 
e  generators. 


Home-Made  Oil  Shield  for  an  Exciter 

A  belt-driven  ex- 
citer in  the  power 
plant  of  the  Chatam 
(Mass.)  Bars  Inn 
has  been  provided 
with  an  oil  shield  at 
nominal  expense.  As 
shown  in  the  accom- 
panying halftone, 
the  shield  consists 
of  a  canvas  top  of 
the  grade  generally 
employed  in  auto- 
mobile furnishings. 
It  is  mounted  on  a 
U-frame  of  0.5-in. 
pipe,  30  in.  high  and 
22  in.  wide.  Two 
floor  plates  provide 
the  requisite  attach- 
ment for  the  base 
of  the  structure  and 
two  elbows  carry 
the  top  cross  piece, 
the  canvas  being  sewed  around  the  pipe.  No  unions 
are  required  in  this  simple  but  effective  arrangement. 


OIL  SHIELD  MADE  OF  IRON  PIPE  AND 
CANVAS 


erne  for  Bracing  Insulator  Pin  at  Angle  in 

Transmission  Line 

1  the  new  2300-volt  transmission  line  from  Frank- 
to  Bear  Lake,  recently  completed    by    the  Benzie 

County  Power  Com- 
p  a  n  y,  Frankfort, 
Mich.,  some  diffi- 
culty was  experi- 
enced in  preventing 
the  pole-top  insula- 
tors from  leaning 
over  at  serious  an- 
gles from  a  vertical 
position.  The  equi- 
lateral triangle  type 
of  construction  was 
used  and  the  top 
wire  carried  on 
s  p  e  c  i  a-1  pole-top 
pins,  but  with  much 
side  strain,  these 
pins  would  not  re- 
tain their  vertical 
position.  This  was 
corrected  by  instal- 
ling a  %-in.  round 
iron  brace  which  is 
looped  over  the  in- 
sulator pin  just  un- 
derneath the  insu- 
lator and  extended 
down  the  side  of  the 
pole  about  30  in. 
where  it  was  se- 
c  u  r  e  1  y  fastened. 
Any  tendency  of  the 
pin  to'  pull  over  is 
thus  taken  up  by  the 
e.  The  accompanying  illustration  shows  an  in- 
ation  of  the  brace  on  an  insulator  pin  at  a  point  in 
)od  pole  line  where  the  line  crosses  from  one  side  of 
road  to  the  other. 


BRACE  INSTALLED  TO    HOLD   IN- 
SULATOR PIN   IN  VERTICAL 
POSITION 


Motor-Driven  Pump  as  Auxiliary  in 
Pumping  Station 

At  station  A  in  the  sewerage  pumping  system  of  the 
New  Orleans  (La.)  Sewerage  and  Water  Board,  the 
increase  in  pumpage  rate,  due  to  the  addition  of  services 
and  increased  mileage  of  the  sewer  system,  has  required 
a  capacity  in  excess  of  that  of  the  existing  installation. 
The  Corliss  engines  at  this  station  are  still  in  first-class 
condition,  and  would  be  serviceable  for  years  to  come, 
but  the  engineers  of  the  board  have  found  that  the 
economy  possible  by  operating  all  stations  from  one 
central  plant  has  rendered  it  desirable  to  practically 
discontinue  the  operation  of  this  station  as  a  steam 
plant.  The  engine-driven  pumps  have  required  expen- 
sive repairs,  new  shafts  having  been  built  and  installed 
for  both  the  large  units  in  service. 

The  pressure  head  at  this  station  required  to  dis- 
charge the  capacity  of  one  pump  into  the  Mississippi 
River  requires  a  total  lift  of  56  ft.  The  engine  speed 
of  125  r.p.m.  cannot  be  safely  exceeded  with  Corliss 
engines  of  this  size,  and  as  the  present  runner  diameter 
of  11  ft.  is  already  excessive,  it  did  not  appear  prac- 
ticable to  increase  this  lift  by  attempting  to  force  addi- 
tional sewage  through  the  existing  48-in.  discharge  line 
into  the  river  with  engine-driven  units.  The  discharge 
capacity  might  have  been  increased  by  the  addition  of 
another  discharge  main  to  the  river  and  an  additional 
engine-driven  unit,  which  would  have  cost  for  the  48-in. 
main  and  70  cu.  ft.-a-second  unit,  about  $235,000. 

As  the  existing  force  main  is  of  ample  capacity,  ex- 
cept in  rainy  weather,  and  as  the  limitations  as  to  lifts 
do  not  exist  on  an  electrically  driven  pump,  it  was  evi- 
dent that  from  the  view  of  initial  outlay  only  an  elec- 
trically driven  pump  would  meet  the  case.  The  pump 
eflficiency  obtainable- with  such  a  unit,  consisting  of  a 
36-in.  centrifugal  pump  and  1250-hp.  motor,  and  the 
low  water  rate  of  the  board's  steam  turbine  plant,  has 
actually  enabled  the  capacity  of  the  installation  to  be 
doubled  and  the  lift  consequently  increased  50  per  cent 
without  requiring  any  additional  fuel  consumption  per 
million  gallons  discharged.  The  motor-driven  unit  has 
permitted  needed  repairs  in  the  station. 
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COMMERCIAL  AND    BUSINESS   POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


Dallas  Electric  Light  &  Power  Company 

Opens  New  General  Offices  and 

Display  Rooms 

The  new  showrooms  and  offices  of  the  Dallas  (Tex.) 
Electric  Light  &  Power  Company  in  the  new  Interur- 
ban  Building  at  Dallas,  were  thrown  open  to  the  public 
this  month  with  a  reception  and  an  electric  show,  the 
first  electric  show  to  be  held  in  the  Southwest.  More 
than  25,000  people  visited  the  offices  and  inspected  the 
various  electrical  appliances  therein  during  the  day  and 
evening.  E.  T.  Moore,  manager  of  the  Dallas  lighting 
and  railway  properties,  and  Walter  G.  Ross,  commercial 
agent  of  the  Dallas  electric  company,  had  active  charge 
of  the  opening  and  display  of  electrical  devices. 

The  main  display  room  of  the  new  offices  is  devoted 
exclusively  to  the  exhibition  and  sale  of  electrical  ap- 
pliances. Its  2500  sq.  ft.  of  space  is  sufficient  to  take 
care  of  the  needs  of  the  lighting  company's  present 
25,000  customers  and  to  allow  for  expansion.  The  fit- 
tings are  of  mahogany.  Fourteen  large  plate-glass  win- 
dows separate  the  display  room  from  the  station  wait- 
ing room,  so  that  prospective  purchasers  among  the  in- 
terurban  patrons,  can  see  a  wide  variety  of  stock  kept 
in  faultless  condition.  Bordering  the  display  room  and 
practically  a  part  of  it  are  the  offices  of  the  electric  com- 
pany which  the  public  visits  oftenest.  The  cashier's  of- 
fice, the  check  counter,  the  lamp  counter  and  the  appli- 
cation counter  are  here.  Thus  two  purposes  are  served : 
The  location  here  of  these  "oftenest  visited"  depart- 
ments of  the  light  company  makes  them  easy  of  access 
to  customers  and  the  fact  that  customers  cannot  visit 
them  without  also  being  attracted  by  the  display  of 
electrical  appliances  results  in  many  who  enter  the  build- 
ing without  thought  of  purchasing  any  such  appliances 
finally  becoming  purchasers. 

Obviously,  courtesy  often  coaxes  the  casual  sightseer 
into  becoming  the  steady  user  of  electrical  appliances. 
Hence,  little  courtesies  on  the  part  of  the  display-room 
management  are  not  neglected.  In  the  display  room  are 
telephones  solely  for  the  convenience  of  the  public  and 


a  sign  over  these  telephones  advertising  that  fac. 
Throughout  the  room,  for  the  special  convenience  (| 
the  ladies,  who  probably  constitute  the  larger  pe:; 
centage  of  buyers,  restful  settees  are  placed,  and  ice 
water  for  the  thirsty  is  also  always  on  hand.  | 

Believing  that  familiarity  with  electrical  applianci 
breeds  not  contempt  but  content  with  them  in  the  hom 
Mr.  Ross  has  instituted  a  plan  of  weekly  demonstr 
tions  of  different  devices.  One  week  is  given  to  tl 
demonstration  of  each  and  thus  the  purchasing  publ 
is  gradually  given  intimate  knowledge  of  how  all  tl 
appliances  may  best  be  put  to  service  and  there  is  le 
likelihood  of  discontent  of  the  purchaser  through  n 
knowing  perfectly  how  to  use  what  has  been  bougl 
One  week  is  devoted  to  vacuum  cleaners,  another 
sewing-machine  motors,  etc. 


Company  Employees  as  "Load  Builders" 

"The  Load  Builders,"  an  association  of  employe 
of  the  Pacific  Light  &  Power  Corporation,  Los  Angeh 
Cal.,  organized  to  assist  in  securing  new  business  f 
the  company,  has  adopted  the  following  six  "reaso. 
why"  to  inspire  its  members  to  use  every  opportuni 
to  obtain  new  light  and  power  services  for  the  compan : 

1.  You,  as  an  employee,  want  to  advance  to  a  high 
position  in  the  corporation. 

2.  Advancement  means  increased  salary. 

3.  To  pay  larger  salaries,  the  corporation  must  have' 
larger  income.  f 

4.  More  income  depends  upon  a  greater  volume  of  bu' 
ness. 

5.  By  helping  the  sales  department  to  get  more  busim 
you  help  yourself  to  a  firmer  foothold  on  the  ladder. 

6.  Your  superiors  will  not  overlook  your  efforts. 

Any  tip  of  any  sort  leading  to  new  or  additional  busin( 
puts  you  on  the  roll  of  "live  ones."  Send  them  in  while  th 
are  fresh — through  your  boss  or  direct  to  the  sales  depa 
ment. 

Be  a  "load  builder." 


THE   NEW   DALLAS   GENERAL   OFFICE — NOTE    THE    COMFORTABLE 
CHAIRS    IN    FRONT    OF    THE    APPLICATION    COUNTER 


Electric  Ranges  for  Rent  at  $1  Per  Montl- 

The    Northwestern    Electric    Company    of    Portlar 
Ore.,    has    developed   considerable   electric-range   bus 
ness  by  offering  to  rent  ranges  for  a  first  payment  j 
$10   down,  to  help  pay  installation  costs,   and  $1  p* 
month  thereafter.     The  purpose  is  not  to  rent  rang 
so  much  as  to  interest  prospective  customers  and  rea 
sure  them   on  the  point  that  the  central  station  h 
confidence  in  the  performance  and   serviceability  of  t 
ranges.       No    electric    ranges    have    been    rented 
date,  the  several  customers  who  came  in  to  learn  mo: 
about  the  offer  having  all  purchased  ranges  on  the  i 
stallment  plan. 

The  matter  of  outright  purchase  has  been  made  ea 
through  an  arrangement  whereby  the  usual  terms  [ 
installment  sale  have  been  somewhat  reduced.  Coupe i 
were  issued  and  sent  to  10,000  consumers  with  the  a- 
nouncement  that  each  would  be  honored  at  face  vaL 
of  $10  toward  the  initial  payment  of  $13  on  a  certai 
well-known  make  of  range.  This  virtually  made  t? 
terms  of  sale  $3  down  and  $3  per  month,  as  the  centil 
station  installs  the  range  free.  Under  these  terms » 
customer  can  purchase  a  range  and  use  it  two  mont^ 
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3  his  own  for  the  same  outlay  of  money  as  if  he  rented 
for  the  same  period,  and  since  the  company  readily 
yrees  to  take  back  all  ranges  that  do  not  prove  satis- 
ictory  for  any  reason,  the  customer  invariably  sees 
1  advantage  in  buying  rather  than  renting. 
Once  the  range  is  in  the  kitchen  there  is  little  doubt 
30ut  satisfying  the  customer.  At  the  recent  Seattle 
Wash.)  convention  of  the  Northwest  Electric  Light  & 
ower  Association  the  representative  of  one  manufac- 
irer  said  that  99  per  cent  of  their  ranges  installed 
jmained  where  placed. 


rarage  Company  at  Boston  Offers  Vehicle- 
Battery  Exchange  Service 

The  D.  C.  Tiffany  Company,  136  Chestnut  Street, 
oston,  Mass.,  will  shortly  inaugurate  a  battery  serv- 
e  for  electric  truck  users.  The  company  is  making  a 
)ecialty  of  light  delivery  wagon  service  and  sells  a 
^ard  special  chassis  for  $760  and  a  steel  panel  body 
ir  $120,  offering  a  rental  of  the  Edison  "G"  battery 
;  prices  ranging  from  $13.50  per  month  the  first  year 
>  $11.50  per  month  the  fifth  year  and  thereafter.  These 
agons  have  a  capacity  of  750  lb.  each  and  are  geared  to 
m  10  miles  per  hour.  They  are  guaranteed  to  make 
)  miles  per  charge  and  have  attained  a  maximum  of  58 
iles  at  Boston.  The  Tiffany  company  maintains  an 
ectric  garage  at  the  foot  of  Beacon  Hill  in  Boston  and 
mdles  the  Ohio  pleasure  electric  car.  The  sales  of 
ectric  vehicles  by  this  agency  have  doubled  in  the  past 
vo  years.  A  recent  installation  of  seven  750-lb.  elec- 
ic  delivery  and  collection  wagons  has  been  made  to 
le  Salem  (Mass.)  laundry,  this  being  one  of  the  larg- 
it  fleets  of  light  delivery  trucks  ever  placed  in  this 
ass  of  service  in  New  England.  The  new  battery  serv- 
e  will  be  in  addition  to  the  service  already  offered  by 
le  Edison  Electric  Illuminating  Company  of  Boston  at 
s  Atlantic  Avenue  garage,  in  co-operation  with  the 
eneral  Vehicle  and  Electric  Storage  Battery  com- 
mies. 


Interesting  Terms  of  Salem  Electric 

Company's  Contract  with  Large  . 

Mill  Customer 

About  a  year  and  a  half  ago  one  of  the  most  impor- 
,nt  central  station  power  contracts  in  New "  England 
as  executed  between  the  Salem  (Mass.)  Electric 
ighting  Company  and  the  Naumkeag  Steam  Cotton 
ompany.  In  the  references  to  this  ten-year  contract 
I  the  Electrical  World  of  Jan.  30,  1915,  page  316, 
nphasis  was  laid  upon  the  fact  that  this  agreement 
arked  a  distinct  advance  in  the  supply  of  energy  to 
ixtile  establishments  by  central  stations.  The  contract 
IS  recently  been  filed  by  the  lighting  company  with 
le  Massachusetts  Gas  and  Electric  Light  Commission 
;  Boston,  and  in  view  of  the  fact  that  its  fulfillment 
ivolved  a  substantial  extension  of  the  Salem  company's 
Jnerating  plant  and  a  consequent  additional  invest- 
ent  to  be  protected  under  the  conditions  which  might 
fise  in  the  future,  some  of  the  essential  features  of 
le  agreement  are  summarized  below. 
From  the  standpoint  of  large  central  station  busi- 
2ss,  the  chief  interest  of  the  Naumkeag  agreement  lies 
I  its  flexibility.  The  Salem  company  agreed  to  in- 
all  and  maintain  the  necessary  equipment  and  to  hold 
self  in  readiness  to  supply  4000  kw.  of  electrical  en- 
'gy  to  the  consumer's  mills,  which  are  among  the 
rgest  of  their  class  in  the  New  England  field.  Prob- 
bly  not  far  from  $500,000  had  to  be  expended  by  the 


Salem  company  as  the  result  of  taking  over  this  busi- 
ness, considering  the  value  of  plant,  which  must  be  at 
the  disposal  of  the  customer. 

The  agreement  defines  the  area  within  which  the 
consumer  desires  to  use  energy  purchased  from  the 
Salem  company,  thus  providing  a  zone  within  which  an 
agreed  point  of  delivery  could  be  reached  and  estab- 
lishing a  maximum  distance  of  transmission,  which  in 
this  case,  however,  was  within  a  comparatively  few 
hundred  feet  of  the  central  station  2300-volt  buses.  In 
general,  the  consumer  agrees  to  take  all  electrical  energy 
used  for  any  purpose  within  its  establishment  and  in 
future  extensions  of  the  latter  on  the  defined  premises, 
but  it  is  agreed  that  the  consumer  may  maintain  and 
use  upon  its  premises  equipment  for  the  generation  of 
electricity  for  lighting.  This  enables  the  industrial 
plant  to  take  advantage  of  the  demand  for  steam  for 
heating  purposes  in  the  winter  season  if  it  so  desires, 
and  in  such  event  may  operate  to  restrain  the  peak  load 
upon  the  central  station  if  conditions  require  such 
operation. 

The  central  station  agreed  to  construct  and  maintain 
the  necessary  underground  circuits  to  supply  the  con- 
sumer, but  the  consumer  agreed  to  provide  and  maintain 
at  its  own  expense  all  distributing  circuits  beyond  the 
point  of  delivery.  None  of  these,  however,  is  to  be 
erected  or  maintained  by  the  consumer  upon  the  public 
ways,  a  point  which  insures  the  protection  of  the  central 
station's  normal  functions  of  universal  supply  within 
its  territory.  The  company  agreed  to  provide  and  main- 
tain all  power  transformers,  the  Naumkeag  organization 
providing  all  lighting  transformers  and  lamps.  The 
service  is  2300-volt,  three-phase,  60-cycle,  and  the  al- 
lowed fluctuations  in  frequency  and  voltage  are  2.5  per 
cent  and  4  per  cent  respectively.  No  instantaneous 
fluctuations  are  considered. 

Metering  of  Energy 

The  Salem  company  agreed  to  furnish  at  the  point  of 
delivery  a  metering  installation  to  indicate  the  demand 
and  energy  consumption  in  kilowatt-hours,  with  a  check 
meter  for  the  latter  readings.  The  monthly  readings 
of  energy  consumption  are  the  average  of  the  two  watt- 
hour  meter  records,  unless  either  meter  fails  to  record 
within  2  per  cent  of  the  correct  input.  An  initial  ac- 
curacy within  1  per  cent  of  correct  under  average  oper- 


An  Electric  Motor  Floral  Float 


This  huge  replica  of  an  electric  motor  was  formed  of  flowers 
mounted  on  a  wooden  framework.  The  whole  structure,  carried 
appropriately  on  a  concealed  electric-vehicle  body,  proved  one  of 
the  features' of  the  parade  in  which  it  was  exhibited. 
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aling  conditions  wa.s  required  of  eacii  meter,  and  both 
watt-houl-  nu'tor.s  are  tested  at  least  once  every  lour 
months,  being  adjusted  to  within  1  per  cent  of  absolute 
accuracy  if  they  are  found  to  differ  by  more  than  2  per 
cent.  On  any  test  where  either  meter  is  found  to  be 
more  than  2  per  cent  out,  a  readjustment  is  made  cover- 
ing one-half  the  time  elapsed  since  the  last  test.  Meter 
tests  are  to  be  made  whenever  the  consumer  requests, 
and  if  the  meters  are  found  to  be  within  2  per  cent  of 
absolute  accuracy,  the  consumer  then  bears  the  cost  of 
the  test. 

In  consideration  of  the  lighting  company's  installing 
and  maintaining  the  necessary  equipment  and  holding 
itself  in  readiness  to  supply  4000  kw.,  the  Naumkeag 
company  agreed  to  pay  (a)  a  capacity  charge  of  $3,125 
per  month,  and  (6)  an  energy  charge  of  6.5  mills  per 
kilowatt-hour.  The  consumer  has  the  option  of  de- 
manding a  maximum  input  of  5250  kw.,  and  if  the 
demand  for  a  given  month  exceeds  4000  kw.,  an  addi- 
tional capacity  charge  of  83.33  cents  per  kilowatt  of 
excess  demand  is  imposed.  The  consumer  agreed  to 
give  the  company  reasonable  notice  of  its  intention  to 
install  electrical  apparatus  which  would  result  in  an 
increase  in  the  maximum  demand.  Should  the  con- 
sumer be  thirty  days  in  arrears  in  respect  to  the  pay- 
ment of  bills,  the  central  station  company  may,  upon 
three  days'  written  notice,  discontinue  service  and  re 
move  all  its  equipment  on  the  consumer's  premises. 
All  obligations  of  the  Salem  company  to  supply  further 
service  under  the  contract  then  cease,  and  there  im- 
mediately becomes  due  and  payable  to  the  central  sta- 
tion as  liquidated  damages,  and  not  as  a  penalty,  all 
minimum  charges  which  would  have  become  payable 
during  the  balance  of  the  contract  term  had  the  agree- 
ment so  long  remained  operative.  This  feature  is  one 
of  great  interest  from  the  standpoint  of  protecting  the 
central   station   investment. 

Variation  in  Energy  Rate  with  Coal  Prices 

Another  interesting  feature  is  a  provision  for  varia- 
tions in  the  energy  rate  provided  the  cost  of  coal  rises 
or  falls  above  stated  limits.  The  rates  quoted  above 
are  based  on  a  coal  cost  of  $4.05  per  gross  ton  of  2240 
lb.  delivered  at  the  central  station  company's  crusher. 
If  at  any  time  during  the  continuance  of  the  contract 
the  Salem  company  pays  for  coal  of  approximately 
14,600  B.t.u.  of  Pocahontas  or  New  River  quality  $4.30 
or  more  per  gross  ton,  the  Naumkeag  company  agrees 
to  pay  an  additional  amount  for  each  kilowatt-hour  of 
energy  used  equal  to  the  actual  increased  fuel  cost  per 
kilowatt-hour  to  the  central  station  company,  as  shown 
by  the  latter's  production  records,  over  and  above  what 
the  cost  would  have  been  had  coal  of  similar  quality 
been  purchased  at  the  $4.05  rate.  A  corresponding 
reduction  is  to  be  made  in  case  the  cost  of  coal  reaches 
$3.80  or  less. 

Provision  for  improvement  of  power  factor  in  case 
of  necessity  is  made  by  the  consumer's  agreement  that 
the  power  factor  of  its  load  shall  be  such  that  the  com- 
pany shall  not  be  required  to  furnish  more  than  1.25 
kva.  for  each  kilowatt  of  demand  (equivalent  to  80 
per  cent  power  factor).  If  the  power  factor  is  found 
on  test  to  be  below  75  per  cent  (barring  instantaneous 
indications)  the  Naumkeag  company  agrees  to  install 
equipment  nfecessary  to  bring  it  back  to  80  per  cent 
minimum.  Housings  and  supports  for  transformers, 
meters,  etc.,  are  provided  by  the  consumer.  The  central 
station  company  does  not  guarantee  a  constant  supply 
of  electricity,  and  is  not  held  liable  in  damages  for 
failure  or  interruption  of  the  supply  at  any  time,  but 
all  interruptions  continuing  for  twelve  or  more  con- 
secutive hours  are  to  be  held  to  justify  a  pro-rata  reduc- 
tion in  the  capacity  charge. 


Wiring  and  Illumination 

Latest  Practice  in  the  Electrical 
Contracting  Field  and  in  the  Art 
of  Interior  and  Exterior  Illumination 


Fixture  Selection  and  Maintenance  in  Office 
Building  Lighting 

Aside  from  certain  economies  practised  in  office  build- 
ing lighting  that  appear  directly  on  the  expense  rec- 
ords, there  are  others  which,  though  not  always  effect- 
ing a  decrease  in  expense,  result  in  better  quality 
and  quantity  of  illumination;  in  pleased  tenants;  and 
finally,  for  the  owner,  in  a  better  scale  of  rentals,  and 
a  higher  interest  on  the  investment. 

Some  of  the  results  of  studies  of  office  lighting  eco- 
nomics were  discussed  in  the  paper  by  S.  G.  Hibben  of 
the  Westinghouse  company,  Pittsburgh,  Pa.,  presented 
before  the  Illuminating  Engineering  Society  on  Sept.  20. 
Starting  with  the  planning  of  a  large  office  building, 
one  of  the  first  possible  economies  may  be  realized, 
said  Mr.  Hibben,  by  a  careful  location  of  the  outlets. 
This  planning  is  more  important  in  office  buildings  than 
in  other  structures,  such  as  stores  or  factories,  because 
of  the  necessity  of  providing  arrangements,  (1)  to  cen- 
tralize power  feeders,  and  have  all  main  and  branch  cir- 
cuits accessible,  and  (2)  to  anticipate  subdivision  of 
office  space,  and  allow  for  the  most  flexible  arrangements 
of  different  illuminated  areas  per  unit. 

Centralizing  Feeders 

Naturally,  it  is  advantageous  to  group  the  long,  ver- 
tical runs  of  feeders  in  a  shaft,  and  place  this  shaft  at 
the  "center  of  gravity"  of  the  lighting  load  of  the  aver- 
age floor.  It  is  also  virtually  impossible  to  change  long 
runs  of  branch  circuits  where,  in  fireproof  construction, 
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PIG.   1— TYPICAL  OFFICE-BUILDING  LAYOUT,  SHOWING  LOCATION 
OF   FIXTURES 

the  conduit  is  laid  in  concrete  beneath  marble  or  fine 
woodwork.  The  economic  use  of  copper  at  the  present 
high  market  price,  for  these  low-voltage  circuits  be- 
comes of  great  importance,  and  careful  attention  should 
be  given  to  arrangements  of  balanced  feeder  circuits. 

The  second  necessity,  proper  location  of  outlets  for 
future  space  subdivision,  may  be  illustrated  by  refer- 
ence to  Fig.  1.     The  section  of  the  floor  shown  is  of  a 
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;ypical  high  office  building  of  recent  construction.  Some 
i^ears  ago,  there  would  have  been  one  central  ceiling  out- 
et  in  each  room,  but  consider,  for  instance,  room  21 
(Fig.  1)  if  equipped  -with  unit  No.  2  only.  Should  the 
;enant  desire  a  partition  to  be  placed  as  sho'wn,  which 
s  a  not  uncommon  subdivision,  the  single  unit  would  not 


CEILING, CREAM.   ] 

/" 

L  1.. 

. 

\ 

, 

Zl-C 

i 

< 

>.. 

) 

"^ 

5 

Q 

i^ 

BO 

WL 

CL 

EA 

N-, 

> 

1 

N 

■D 

/ 

y 

=3 

— 

V, 

\ 

^ 

•s 

/ 

/" 

^ 

y 

N 

S 

s 

o 

J 

y 

/ 

^ 

-2 

-" 

> 

s. 

N 

N 

— 

d 

^ 

y 

/ 

y' 

^ 

AVG.FC 
-ROOK/ 

R 

's. 

^^J 

^ 

^ 

^ 

< 

BOWL 

DU. 

iTV 

-1 

0( 
O- 

"^ 

... 

1 

_ 

\ 

\ 

5  0  3 

DISTANCE  IN  FEET 


FIG.    2- 


-EFFECT    OF    CLEANING    BOWL    UPON    ILLUMINATION    IN 
ROOM 


je  well  placed  for  the  larger  and  useless  for  the  smaller 
space.  Outlets  Nos.  1  and  2,  placed  as  shown,  over- 
;ome  this  difficulty.  Similarly  rooms  23  and  24,  either 
:aken  together  or  divided,  will  be  well  lighted.  The 
:endency  in  modern  construction  is  to  be  liberal  with 
:eiling  outlets  in  business  offices,  both  for  the  reasons 
ibove  mentioned,  and  to  secure  more  illumination  at  the 
•oom  edges  than  is  possible  from  the  one  central  fixture. 

Choice  of  Fixtures  and  Glassware 

The  glassware  and  fixtures  should  be  chosen  under 
;he  supervision  of  an  expert.  How  great  may  be  the 
lifference  in  intensity  of  illumination  from  dilTerent 
ihades  and  reflectors  is  shown  by  tests  presented  by 
he  author,  in  which  all  readings  were  made  by  the  same 
)bserver  and  instruments,  in  the  same  size  and  finish 
)f  room,  and  with  the  same  hanging  height  from  ceiling 
0  lamp  filament.  All  glassware  was  cleaned  and  all  the 
various  units  were  stock  samples. 

With  the  same  candle-power  lamp,  used  with  the  effi- 
;ient  and  the  inefficient  glassware,  there  is  a  range  from 
5.23  to  2.01  average  foot-candles  of  table-top  illumina- 
;ion.  Expressed  in  another  way,  a  certain  semi-indirect 
ighting  unit  may  be  used  that  will  supply  60  per  cent 
nore  illumination  at  the  same  operating  expense  than 
inother  of  the  same  style.  Or  if  inclosing  globes  are 
considered,  the  maximum  range  is  from  2.81  to  1.60  av- 
erage foot-candles,  where  the  right  globe  gives  75  per 
:ent  more  illumination  than  the  wrong  one. 

A  Possible  Saving  of  60  Per  Cent 

Suppose  that  the  cleaning  and  the  first  cost  of  the  dif- 
ferent units  above  mentioned  be  equal;  and  this  is 
closely  true.  Then  a  difference  of  60  per  cent  in  the 
illumination  means  that  for  equal  service,  the  unit  of 
lower  efficiency  must  be  supplied  with  60  per  cent  more 
power  and  60  per  cent  larger  lamps.  Data  from  a  typi- 
cal modern  office  building  of  168,000  sq.  ft.  rentable 
area,  show  the  annual  cost  for  lighting  power  to  be 
$8,770,  and  for  lamps  $1,035,  or  a  total  of  $9,805. 
Surely,  then,  60  per  cent  of  this  amount,  or  $5,883,  is  a 
possible  economy  not  to  be  neglected. 

The  question  of  the  proper  choice  of  office  lighting  fix- 
tures has  many  ramifications,  but  above  all  else  the 
glassware  must  be  easy  to  clean.  It  must  be  sturdy 
and  well  hung,  for  the  average  night  janitor  has  not 
the  delicate  fingers  of  a  pianist.  The  metal  of  office 
fixtures  should  be  of  bronze  or  of  equally  suitable  metal 


and  since  the  units  are  often  adjusted  for  different 
lengths  in  rooms  of  various  heights  and  to  suit 
peculiar  demands  of  tenants,  the  use  of  chain  rather 
than  rigid  stem  fixtures  is  usually  preferable. 

Many  little  "kinks"  in  fixture  construction  eventually 
appear  in  the  operating  expense— for  instance,  whether 
the  lamp  may  be  unscrewed  without  removing  the  glass 
from  the  supports,  or  of  a  small  hole  drilled  in  the  bot- 
tom of  a  semi-indirect  bowl  to  allow  the  insei'tion  of  a 
finger  so  that  the  janitor  may  safely  support  the  bowl 
with  one  hand. 

Cleaning  Costs 

Cleaning  cost  is  susceptible  to  marked  economies,  and 
is  usually  the  most  difficult  to  study  concretely.  In  or- 
der to  note  the  importance  of  cleaning  of  lighting  glass- 
ware, consider  Fig.  2,  illustrating  a  not  unusual  case  in 
which  the  author,  during  the  investigation  of  the  sys- 
toxiv  of  one  large  office  building,  removed  a  semi-indirect 
bowl,  washed  it,  and  immediately  repeated  an  illumina- 
tion test  with  results  as  shown.  The  average  illumina- 
tion for  the  entire  room  was  increased  30  per  cent. 

Among  examples  of  cleaning  experience,  the  author 
has  collected  data  upon  two  buildings,  shown  in  the  ac- 
companying table. 

These  may  probably  be  taken  as  two  extremes  of  ex- 
pense. The  average  period  of  cleaning  for  good  service, 
especially  of  the  semi-indirect  glass  bowls,  is  once 
monthly.  This  period,  of  course,  will  vary  with  the 
location.  The  author  in  one  investigation  found  that 
it  required  four  and  one-half  minutes  to  remove  a  semi- 
indirect  glass  bowl  from  a  fixture,  scrub,  dry,  and  re- 
place it.  To  shift  from  one  unit  to  another  probably 
would  double  this  time.     These  figures  are  for  specific 

TABLE  I— COST  OF  CLEANING  FIXTURES 


Buiklins  A 

Building  B 

Number  of  room.; 

Number  of  fixtures 

Cleaning  period 

Routine .  . 

Janitor's  salarv                        

Janitor's  suppli:^s 

Total                         

250 

350 

4  weeks 

Scrubbing 

$675.00 

200.00 

875.00 

$2.50 

19.2  rents 

'  900 
3  weeks 
Alternate  wasli  and  dust 
$720.00 
250.00 
970.00 

1.07 

Per  unit  per  visit 

6.2  cents 

cases  only,  but  they  may  supply  the  foundation  for  a 
good  conception  of  this  feature  of  lighting  economics. 
The  experience  of  the  author  has  led  him  practically 
to  condemn  the  use  of  office  lighting  glassware  with 
sand-roughed  surfaces,  and  to  hesitate  in  recommend- 
ing the  use  of  acid-roughed  (commercially  known  as 
satin-finished)   glassware. 


Free  Service  to  the  New  Customer 

Encourages  Waste 

"The  granting  of  free  lighting  service  for  a  limited 
period  to  such  prospects  becoming  consumers  through 
their  acceptance  of  special  wiring  offers  is  generally  un- 
profitable in  the  long  run  and  is  in  a  sense  discrimina- 
tion," declared  E.  C.  Newman  of  the  West  Penn  Power 
Company,  in  his  paper  before  the  Pennsylvania  Electric 
Association  at  Eagles  Mere  Park,  Pai,  Sept.  7.  "I  con- 
tend that  free  service,  or  free  anything  encourages 
waste,"  he  continued,  "and  when  the  new  consumer  be- 
gins his  monthly  payments  for  lighting  service,  the 
large  number  of  kilowatt  hours  charged  to  his  account 
are  very  apt  to  cause  his  newly  installed  and  complete 
electric  lighting  service  to  later  become  but  a  trifle  more 
productive  of  revenues  than  what  might  be  considered 
as  'stand-bv'  service." 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  A  ppearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


EARTH  CONNECTIONS  FOR 

TELEPHONE  EXCHANGES 

The  Different  Functions  Which  the  Earth  Connection 

of  One  Pole  of  the  Central  Battery 

Must  Fulfill 

IN  the  London  Electrician  of  Aug.  18,  1916,  W.  H. 
Grinsted  discusses  in  considerable  detail  carbon  con- 
nections for  telephone  exchanges.  He  first  takes  up 
the  system  used  for  the  protection  of  telephone  circuits 
and  apparatus  against  excessive  pressures,  etc.,  and 
then  explains  the  uses  of  earth  connection  of  one  pole 
of  the  central  battery. 

The  different  functions  which  such  an  earth  connec- 
tion has  to  fulfill  are  not  generally  realized.  The  earth 
connection  is  usually  looked  upon  as  a  means  of  pro- 
viding a  return  circuit  for  signaling  currents.  In  this 
connection  it  is  used  chiefly  for  completing  signaling 
circuits  on  junction  lines,  and  in  some  almost  obsolete 


FIG.    1 — TELEPHONE    CIRCUIT    IN    SIMPLEST    FORM    TO    PREVENT 
CROSS    TALK    AND    OTHER    LEAKAGE    DISTURBANCES 

systems  for  calling  or  clearing  on  subscribers'  lines. 
It  is  also  largely  used  to  serve  as  the  return  for  the 
current  supply  to  subscribers'  private  branch  exchange 
switchboards  of  the  common  battery  type.  On  large 
exchanges  the  current  supplied  over  earth 'circuit  power 
leads  for  this  purpose  may  amount  to  30  to  50  amp. 
There  are,  however,  other  important  reasons  for 
earthing  the  battery.    They  are  enumerated  as  follows: 

1.  To  reduce  the  number  of  fuses  required  and  to 
avoid  the  need  for  insulating  some  of  the  return  con- 
ductors. For  these  reasons  the  earth  is  connected  to 
one  pole  of  the  battery  and  not  to  the  center. 

2.  To  prevent  cross-talk  and  other  disturbances  due 
to  leakage  and  capacity  currents  between  the  circuits 
connected  to  the  central  battery.  As  far  as  telephone 
currents  are  concerned,  the  connecting  or  cord  circuits 
can  be  reduced  to  the  elements  shown  in  Fig.  1.  The 
central  battery,  connected  at  points  b^  and  b^  can  be 
regarded  as  a  short-circuit  for  speech  currents,  and  is 
not  shown.  Suppose  the  out-of-balance  capacity  and 
insulation  of  circuit  1  can  be  represented  by  an  equiva- 
lent fault  at  e^,  and  those  of  circuit  2  by  an  equivalent 
fault  at  By  Points  b,  and  b..  on  the  two  circuits  are 
common,  being  connected  together  at  the  central  bat- 
tery. Between  points  a.,  and  b..  there  exists  half  the 
potential  difference  created  by  the  transmitter  T^.  This 
will  cause  a  current  to  flow  through  the  two  faults  as 
follows:  From  a.,  through  e..,  earth  e^,  d,  &,,  to  b,.  The 
circuit  6,,  a„  /?„  e,  forms  a  shunt  to  the  part  of  the 


previous  circuit  6„  d,  e„  so  that  the  receiver  R^  on 
circuit  1  receives  part  of  the  current  from  the  trans- 
mitter T.,,  and  is  disturbed  by  speaking,  ringing  or  tone 
signals  passing  on  circuit  2.  If,  however,  the  common 
points  6j  and  b,  are  connected  to  earth  the  current  is 
shunted  out  of  circuit  b^,  a,  72,,  e„  by  the  earth  connec- 
tion between  the  equivalent  fault  e,  and  the  common 
points  b^,  b...  This  connection  amounts  practically  to 
a  short-circuit,  so  that  the  disturbance  of  circuit  2  is 
prevented.  When  the  number  of  circuits  between  which 
such  interaction  is  possible  is  considered  it  will  be  seen 
that  the  earth  connection  plays  a  very  important  part 
in  securing  a  "quiet"  exchange  system.  These  consid- 
erations show  also  one  reason  why  the  earth  connection 
should  be  of  as  low  resistance  as  possible. 

3.  To  insure  prompt  indication  of  faults  and  assist 
in  locating  them. 

4.  To  insure  a  reliable  engaged  test  on  the  multiple 
jacks.  The  wiring  and  apparatus  in  circuit  with  the 
operator's  receiver,  and  that  in  circuit  with  the  multiple 
jacks,  each  have  a  certain  not  inconsiderable  capacity, 
and  a  certain  leakage  or  insulation  resistance  to  earth. ; 
Other  circuits   connected   to  the   opposite   pole   of  thej 
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FIG.     2 — ARRANGEMENT     OF     TELEPHONE     OPERATOR'S     TESTING 
CIRCUITS 

battery   have   also   similar   capacities   and   leakage   re- 
sistances  to  earth.     With   an   unearthed   battery  each 
side  of  the  system  thus  takes  up  a  potential  relative  to 
the  earth  determined  by  the  respective  capacities  and 
leakage  resistances  of  the  apparatus  wiring  and  lines 
connected  to  either  pole  of  the  battery.     The  amount 
of   apparatus,   wiring   and   lines   connected   up   is  con- 
stantly varying,  so  that  the  potential  of  the  poles  of 
the   battery   relative   to  the   earth   will   be  continually' 
changing.     Included   in   the   apparatus   and  wiring  of 
the   positive    side   are   the   operator's   testing  circuits, 
as  shown  in  Fig.  2.     The  wiring  of  these  circuits  will' 
possess  a  certain  capacity  to  earth,  e,  the  charge  ir 
which  will  depend  upon  the  potential  of  the  positive  pole 
of  the   battery   relative   to   earth.     As   this   fluctuates 
the  capacity  e  will  charge  and  discharge  through  th( 
operator's    receiver,    giving    rise   to   clicks,    which   wil 
tend  to  invalidate  the  real  engaged  clicks.    By  connect 
ing  the  battery  to  earth  all  disconnected  circuits  an! 
caused  to  take  up  a  definite  potential  with  respect  t(; 
earth,  namely,  that  of  that  battery  pole  to  which  theji 
are  connected    (provided  their  insulation  resistance  i.' 
reasonably  high),  so  that  no  fluctuations  in  the  charg<l 
on  the  testing  circuits,  wiring,  etc.,  can  be  caused. 

5.  To  assist  in  identifying  wires  in  outside  lines  o 
in  distance  exchanges. 

In  telephone  exchanges,  contrary  to  the  practice  o 
traction  systems,  the  earthed  pole  is  almost  always  th' 
positive.     This  insures  that  the  whole  of  the  lines  am. 
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iratus  which  differ  in  potential  from  the  earth  are 
itive  to  the  latter,  so  that  any  leakage  currents  that 
:  flow  from  earth  toward  the  apparatus.  Were  the 
►site  the  case,  the  line  wires,  and  particularly  the 
windings  connected  to  the  free  pole  of  the  battery, 
Id  be  positive  to  the  earth,  and  so  suffer  corrosion 
1  leakage  currents, 
second  reason  for  earthing  the  positive  pole  is 
partial  earth  faults  show  up  more  definitely  on 
when  the  conductor  is  negative  to  the  surround- 
.  When  its  potential  is  positive,  the  fault  is  liable 
;al  up,  owing  to  oxidation  of  the  conductor.  Some 
s  on  the  best  methods  of  constructing  the  earth 
lections  are  added. 

Traction 

"amway  Transit  and  Comfort. — W.  Tuke  Robson. 
long  abstract  of  a  paper  read  before  the  (British) 
nways  and  Light  Railways  Association  in  London, 
author  points  out  that  "the  passenger  has  not  al- 
3  been  sufficiently  considered  in  the  prosperous 
s  of  the  past.  He  has  had  a  cheap  ride,  it  is  true, 
not  always  a  comfortable  one."  An  account  is 
n  of  the  extended  discussion  which  followed. — Lon- 
Electrician,  July  7,  1916. 

Electrophysics  and  Magnetism 

raphic  Determination  of  Hysteresis  Loss. — A.  Cas- 
— The  Steinmetz  formula  for  hysteresis  loss  when 
is  subjected  to  cyclic  magnetic  changes,  is  P  = 
i"10'*,  where  P  represents  the  loss  in  watts  per 
c  centimeter,  /  the  frequency  in  cycles  per  second, 
he  maximum  value  of  the  induction  in  C.  G.  S.  units, 
71  the  Steinmetz  coefficient.  Owing  to  the  frac- 
al  index  it  is  necessary  to  use  logarithms  in  cal- 
ling the  loss,  and  this  renders  the  calculation  some- 
t  tedious.     This  may  be  avoided  by  a  new  applica- 
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FIG.   3 — CHART  FOR  DETERMINING   HYSTERESIS   LOSS 

of  nomographic  methods  of  great  generality  as 
ivn  by  Prof.  M.  d'Ocagne.  In  order  to  construct  the 
?ram  of  Fig.  3  successive  values  of  /,  Bo,  t,  and  P 
calculated,  and  marked  on  the  lines.  The  first  three 
t  from  the  origin  chosen  arbitrarily,  and  the  fourth 
lut  in  place  by  means  of  two  alignments  correspond- 


ing to  the  values  given  /,  B,  -r,,  for  which  one  has 
previously  calculated  the  value  of  P.  In  this  way  the 
scales  shown  in  the  figure  have  been  obtained,  the  range 
of  scales  being  such  that  they  apply  to  practical  cases 
occurring  in  manufacture.  Suppose,  for  example,  one 
wishes  to  find  the  loss  corresponding  to  a  given  fre- 
quency and  induction.  On  the  abac  is  placed  a  piece  of 
tracing  paper  or  transparent  sheet,  on  which  has  pre- 
viously been  drawn  a  line  which  passes  through  the 
points  of  the  scales  corresponding  to  r,  and  B,,.  The 
hinge  is  thus  cut  by  the  line  at  a  certain  point  which 
serves  as  pivot,  and  one  places  the  point  of  a  pencil 
there;  for  a  second  alignment  the  position  is  deter- 
mined by  turning  the  line  until  it  passes  through  the 
figure  /  of  the  frequency  scale,  the  reading  on  P  giving 
the  value  of  the  loss.  These  operations  are  indicated 
diagramatically  by  the  small  figure  in  the  bottom  of  the 
left-hand  corner  in  the  diagram.  When  the  diagram  is 
used  with  a  little  care  there  is  practically  very  little 
difference  between  the  results  obtained  by  it,  and  those 
obtained  by  calculation.  This  accuracy  is  uniform 
over  the  whole  extent  of  the  scale,  and  quite  sufficient 
for  practical  requirements.  Too  great  an  accuracy  need 
not  be  looked  for,  since  the  initial  formula  itself  is  only 
approximate. — London  Electrician,  July  14,  1916. 

Initial  Condition  of  the  Corona  Discharge  with  Di- 
rect Current. — Jakob  Kunz. — A  description  of  the 
numerous  phenomena  which  are  connected  with  the 
direct-current  corona.  The  difference  between  positive 
and  negative  electricity  appears  in  electrical,  optical, 
mechanical,  and  probably  chemical,  effects.  A  new  at- 
tempt at  an  explanation  of  some  of  the  relations  dis- 
closed by  experiments  is  made.  Relations  between  the 
critical  electric  force  at  the  surface  of  the  wire,  the 
pressure  of  the  air,  and  the  radius  of  the  wire  are  ob- 
tained. The  constants  in  these  relations  are  different 
for  the  positive  and  the  negative  wire.  The  principle 
of  conservation  of  energy  is  applied  to  the  ionization 
pressure  and  it  is  predicted  that  over  a  certain  range 
the  current  should  be  directly  proportional  to  the  pres- 
sure increase. — Phys.  Rev.,  July,  1916. 

Installations,  Systems  and  Appliances 

Lifting  Magnets. — An  illustrated  article  in  which  de- 
tailed particulars  of  operating  costs  and  performance 
of  lifting  magnets  are  given.  These  are  followed  by 
descriptions  of  various  types  of  lifting  magnets. 
Method  of  control  and  connections  are  next  dealt  with, 
and  several  safety  devices  of  European  continental  ori- 
gin are  described.  Illustrations  are  given  of  a  crab 
provided  with  magnet  and  tongs  for  handling  cold  and 
hot  ingots,  and  in  conclusion  reference  is  made  to  a 
magnet  scrap-loading  plant. — London  Electrician,  Aug. 
11,  1916. 

Electrochemistry  and  Batteries 

Migration  of  Ions. — S.  W.  J.  Smith. — In  a  paper 
read  before  the  Physical  Society  the  author  points  out 
the  difficulties  inherent  in  the  usual  explanatory  dia- 
gram. Experiments  are  referred  to  and  a  new  diagram 
of  ionic  migration  is  proposed.  The  diagrams  show 
plainly  that  ionized  molecules  of  a  salt  must  be  fed  into 
the  current  stream  at  the  electrodes  in  order  to  keep  it 
going,  this  being  the  essential  feature  of  the  phenome- 
non that  the  usual  diagram  omits. — London  Electriciayi, 
July  14,  1916. 

Units,  Measurements  and  Instruments 

The  Black  Body  at  the  Melting  Point  of  Platinum  as 
a  Fixed  Point  in  Photometry. — HERBERT  E.  IVES. — 
Violle  has  proposed  that  the  unit  of  light  should  be  the 
amount  of  light  given  out  by  unit  area  of  platinum  at 
its    melting    point.      Waidner    and    Burgess    have    pro- 


680 


ELECTRICAL    WORLD 


Vol.  G8,  No. 


posed  a  notable  improvement  on  the  Violle  standard. 
They  suggested  that  instead  of  taking  the  platinum 
surface  as  the  light  source,  a  black  body  at  the  tem- 
perature of  melting  platinum  be  substituted.  But  such 
a  standard  would  still  be  subject  to  the  criticism  that 
it  would  have  no  logical  connection  with  any  other  in 
physics.  Instead  of  making  the  amount  of  light  emitted 
under  their  conditions  the  unit,  he  suggests  that  it  be 
used  as  a  fixed  point  in  a  luminosity  scale,  preferably 
that  scale  whose  unit  is  the  watt  of  luminous  flux.  All 
of  the  peculiar  advantages  of  platinum  in  this  connec- 
tion— its  high  melting  point,  its  freedom  from  oxida- 
tion and  its  consequent  definiteness  of  melting  point, 
the  purity  with  which  it  may  be  prepared — are  really 
arguments  for  its  use  as  a  fixed  point.  They  are  so 
interpreted  in  thermometry.  There  is  no  more  reason 
why  the  light  from  melting  platinum  should  be  taken 
as  a  unit  than  there  is  for  calling  the  melting  point  of 
platinum  the  zero  of  the  temperature  scale.  The  author 
calls  attention  to  the  following  three  additional  advan- 
tages of  platinum.  These  points  are,  first,  that  the 
amount  of  luminous  radiation  from  a  black  body  can 
be  accurately  calculated  by  the  use  of  constants  whose 
values  are,  or  soon  will  be,  established  with  the  high- 
est accuracy;  second,  that  the  color  of  the  black  body 
at  this  temperature  is  that  of  the  present  standards; 
third,  that  the  method  of  constructing  a  black  body  by 
using  wedges  of  thin  metal  promises  to  make  this  pro- 
posal more  generally  feasible  than  it  was  at  the  time 
of  its  original  publication. — Phys.  Revieiv,  September, 
1916. 

Sensitivity  and  Magnetic  Shielding  Tests  of  a  Thom- 
son Galvanometer  for  Use  in  Radiometry. — W.  W.  COB- 
LENTZ. — This  paper  described  an  investigation  made  to 
improve  the  sensitivity  and  design  of  a  specialized  gal- 
vanometer for  use  in  radiometry.  By  using  a  lighter 
suspension  in  a  vacuum,  the  sensitivity  was  increased 
tenfold.  The  results  will  be  of  great  value  in  the  study 
of  stellar  radiation  since  the  recent  advances  in  this 
field  called  for  the  increased  sensitivity  which  now  has 
been  obtained.  The  paper  gives  details  as  to  construc- 
tion and  results  of  tests. — Bureau  of  Standards,  Scien- 
tific Paper  No.  282. 

Volume  Effect  in  the  Silver  Voltameter. — E.  B.  Rosa 
and  G.  W.  ViNAL. — This  is  the  subject  of  a  paper  which 
discusses  a  continuation  of  the  Bureau  of  Standards  re- 
searches on  the  silver  voltameter  which  is  the  primary 
standard  for  the  measurement  of  the  international  am- 
pere. It  has  been  found  that  when  the  electrolyte  for 
the  voltameter  is  not  sufficiently  pure  the  deposits  in 
the  large  voltameters  are  in  excess  of  those  in  the  small 
voltameters  in  series  with  them.  This  phenomenon  has 
been  called  the  "volume  effect."  The  present  paper 
shows  that  this  effect  is  due  to  the  impurities  of  the 
electrolyte  and  not  to  other  causes,  as  was  thought  by 
several  previous  observers.  It  is  also  shown  that  the 
effect  is  the  same  in  all  forms  of  the  silver  voltameter 
which  the  bureau  has  tested.  A  theory  to  account  for 
the  effect  is  given.  This  phenomenon  affords  a  valu- 
able criterion  of  the  purity  of  the  electrolyte  used  in 
the  voltameter. — Bureau  of  Standards,  Scientific  Pa- 
per  No.  283. 

Inductance  of  Four-Terminal  Resistance  Standards. 
— F.  B.  SiLSBEE.— This  paper  deals  with  the  inductance 
of  electrical  resistance  of  less  than.  1  ohm.  New  meth- 
ods of  measuring  alternating  purrent  require  small  re- 
sistances in  the  laboratory  tests.  Even  very  small  er- 
rors in  a  standard  would  introduce  serious  errors  in  re- 
sulting measurements.  This  represents  an  important 
and  practical  contribution  to  precision  measurements. 
— Bureau  of  Standards,  Scientific  Paper  No,  281. 

Electrometer. — G.  E.  M.  Jauncey  and  G.  J.  BUCH- 
NER. — A  note  on  the  Parsons  modification  of  the  quad- 


rant   electrometer,    giving    interesting    curves    for  t 
deflections  of  the   needle  when   it  is  suspended  in 
unsymmetrical     position. — Phys.     Review,     Septembi 
1916.  !' 

Telegraphy,  Telephony  and  Signals 

Long-Distance   and  Cable    Telephony. — B.   S.   COH 
and  J.   G.   Hill. — The   conclusion   of  their  long  illi 
trated  paper  in  which  the  present  position  of  long  d 
tance  communication  in  England  is  reviewed,  and  1 
various   factors  which   make   for   its   improvement, 
the  one  hand,  and  determine  the  losses  which  are 
present   incidental   to   it   on   the   other,    are   examii 
and  illustrated.    The  most  reliable  and  effective  metl 
of  increasing  the  range  of  long  distance  telephone  c( 
munication,    whether    overhead,    underground    or    s 
marine,  is  by  loading.     This  device  has  now  been  tes  i 
and  proved  to  be  advantageous  and  reliable  in  the  le 
ing  countries  of  the  world,  and  its  rapid  extension  i 
confidently  anticipated.     Other  means  of  extending  \ 
range  of  communication,  notably  telephone  relays  ii 
more  efficient  transmitting  apparatus,  are  being  cloj 
studied  and  give  promising  results,  but  are  not  in  si 
an  advanced   stage  of  development.     It  is  also  reCii 
nized  that  the  reduction  of  transmission  losses  in  < 
changes,   and  subscribers'   lines  and   stations,  and  i 
elimination  of  reflection  may  be  made  to  play  a  ir; 
important  part  in  the  extension  of  the  range  of  Ij 
distance  communication.     There  can  be  no  doubt  tj 
the  combined  effect  of  the  various  factors  will  in  i 
not  distant  future  result  in  a  material  increase  in  « 
range  of  long  distance  communication.    To  achieve  til 
end  in  Europe  it  becomes  more  and  more  desirable  til 
the  closest  co-operation  between  the  various  admiii 
trations  should  take  place,  and  that  technical  terms  ;t 
standards   should,   as   far  as  possible,  be  the  sam(- 
London  Electrician,  Sept.  1,  1916. 

Miscellaneous 

Tungsten. — An  editorial  comment  which  refers  to  ;i 
tistics  gathered  by  the  United  States  Geological  Sur  / 
It  is  shown  that  the  tungsten  production  of  the  Un:  ( 
States  during  the  first  six  months  of  1916  exceeded  n 
production  of  this  or  any  other  country  in  any  previi 
twelve  months.  The  output  was  equivalent  to  ati 
3290  short  tons  of  60  per  cent  WO^  concentrates,  ( 
was  valued  at  $9,113,000.  .Colorado  has  regained  ii 
place  as  a  tungsten  producer  and  Boulder  is  again  i 
premier  district.  California  is  second,  with  Nev.i 
and  Arizona  following.  Nearly  all  of  the  West'i 
states  reported  some  production.  But  if  reports  s 
garding  a  new  tungsten  discovery  in  Nevada  are  <i 
firmed,  Colorado  and  other  states  may  be  relegatecv 
minor  positions.  A  deposit  remarkable  both  for  t 
extent  and  grade  of  ore  is  now  being  developed  ar  : 
concentrating  mill  is  under  construction.  In  addi  "i 
to  ore  of  milling  grade,  large  quantities  of  shipping  r 
are  reported.  The  situation  in  Colorado  has  bee  i 
more  stable,  and  operators  are  wisely  turning  ti 
attention  to  the  production  of  such  finished  prod  t 
as  ferro-tungsten,  tungstic  acid  and  metal,  insteacJ 
marketing  raw  concentrates.  Tungstic  acid  has  bi 
produced  for  some  time  by  at  least  two  concerns,  * 
improved  methods  of  treatment  are  reported  as  ae 
suit  of  the  research  that  has  been  under  way  for  a 
past  year.— MeL  &  Chem.  Eng'ing,  Aug.  15,  1916 

Characteristics  of  Centrifugal  Pumps  and  Fans.-i 
W.  Jones. — This  is  the  second  of  a  series  of  articlei 
which  the  author  emphasizes  how  the  different  a 
characteristics  affect  the  amount  of  control  neces;r 
in  the  case  of  centrifugal  pumps  and  fans.  A  gs 
deal  of  useful  data  are  given  in  the  form  of  cuje 
and  tables.— Gew.  Elec.  Rev.,  Aug.,  1916. 
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RAY    PALMER 


Ray  Palmer,  who  has  just  been  ap- 
»inted  president  and  general  manager 
'  the  New  York  &  Queens  Electric 
ght  &  Power  Company,  Avith  head- 
larters  at  Long  Island  City,  N.  Y., 
as  formerly  commissioner  of  .eras  and 
ectricity  for  the  city  of  Chicago, 
here  during  his  three-year  term  of  of- 
:e  he  designed  and  supervised  the  con- 
ruction  of  the  city's  $4,000,000  light- 
g  system,  replacing  old-style  arc 
mps  with  modern  tungsten-filament 
lits.  Mr.  Palmer  is  a  graduate  cf  the 
niversity  of  Wisconsin  and  was  later 
»nnected  with  J.  G.  White  &  Company 
.  New  York  and  in  their  London,  Eng- 
nd,  office.  Returning  to  America  af- 
ir  several  years  spent  in  London  as 
ectrical  engineer  for  the  company  he 
:cepted  a  position  at  Chicago  as  elec- 
ical  engineer  for  the  Union  Traction 
ompany.  From  this  he  resigned  in 
)06  to  take  up  practice  as  a  consult- 
g  electrical  engineer  in  Chicago  and 
Milwaukee  until  1912,  when  he  was  ap- 
sinted  commissioner  of  gas  and  elec- 
icity  for  Chicago  by  Mayor  Harrison. 
T.  Palmer  resigned  from  that  office  in 
ugust  of  last  year,  and  was  appointed 
ce-president  and  general  manager  of 
le  New  York  &  Queens  Company  in 
ovember,  1915. 

C.  N.  Stannard,  secretary  of  the 
enver  Gas  &  Electric  Light  Company, 
is  been  appointed  to  the  committee  on 
■action  matters  of  the  Denver  Civic 
.ssociation. 

Dean  Treat,  formerly  assistant  gen- 
ral  manager  of  the  Wisconsin  Public 
ervice  Company  at  Green  Bay,  Wis., 
as  been  appointed  general  manager 
f  the  Wisconsin  Railway  &  Light  Com- 
any  at  LaCrosse,  Wis. 

Albert  J.  Goedgen,  who  was  formerly 
lectrical  engineer  for  the  Merchants' 
[eat  &  Light  Company,  Indianapolis, 
nd.,  has  been  appointed  assistant  gen- 
ral  manager  of  the  Wisconsin  Public 
Service  Company,  Green  Bay,  Wis. 

P.  H.  Stambaugh,  formerly  power 
ales  engineer  for  the  Mahoning  & 
henango  Railway  &  Light  Company 
f  Youngstown,  Ohio,  has  resigned  to 
nter  the  sales  and  engineering  depart- 
aent  of  the  Petroleum  Iron  Works 
'ompany  of  Sharon,  Pa. 


Men 
of  the  Industry 

Changes  ill  Personnel 

and  Position — 

Biographical  Notes 


Clarence  H.  Nichols,  who  has  been 
with  the  Federal  Light  &  Traction  Com- 
pany, New  York  City,  since  February, 
1913,  has  succeeded  Winfield  A.  Haller 
as  general  superintendent  and  chief  en- 
gineer of  that  company.  Mr.  Nichols 
has  been  connected  with  the  electrical 
industry  for  twenty-five  years,  part  of 
this  time  being  spent  with  Sanderson 
&  Porter  and  part  with  the  J.  G.  White 
Engineering  Corporation. 

Harold  V.  Bozell  has  been  appointed 
assistant  professor  in  the  electrical 
engineering  department  of  the  Sheffield 
Scientific  School  of  Yale  University, 
New  Haven,  Conn.,  for  the  coming  col- 
lege year  for  which  period  he  has  se- 
cured leave  of  absence  from  the  Uni- 
versity of  Oklahoma,  where  he  has 
been  director  of  the  school  of  electrical 
engineering  and  professor  of  electrical 
engineering.  Professor  Bozell  is  a 
graduate,  with  a  later  professional  de- 
gree, from  the  University  of  Kansas. 
For  the  past  eight  years  he  has  been 
connected  with  the  University  of  Okla- 
homa where  he  has  built  up  the  electri- 
cal engineering  department  from  small 
beginnings.  In  addition  to  the  work 
at  the  university,  he  has  done  consider- 
able outside  work  along  engineering 
lines  and  has  been  in  close  connection 
with  all  of  the  electrical  industries  of 
the  State. 

John  L.  Fay,  who  has  been  superin- 
tendent of  electrical  distribution  for 
the  Union  Electric  Light  &  Power 
Company  at  St.  Louis,  Mo.,  has  been 
appointed  sales  manager  of  the  Padu- 
cah  Pole  &  Timber  Company,  Paducah, 
Ky.  Mr,  Fay  was  formerly  president  of 
the  St.  Louis  company's  N.  E.  L.  A. 
Section,  and  was  actively  engaged  in 
other  employees'  activities,  serving  as 
director  and  chairman  of  the  executive 
committee  of  the  employees'  mutual 
benefit  association,  as  director  of  the 
employees'  savings  and  loan  associa- 
tion and  as  chairman  of  the  central 
safety  committee.  Mr.  Fay  is  also  a 
member  of  the  Engineers  Club  of  St. 
Louis,  the  A.  I.  E.  E.  and  the  St.  Louis 
Jovian  League,  and  was  recently  ap- 
pointed a  member  of  the  1916-1917 
committee  on  overhead  lines  and  induc- 
tive interference  of  the  National  Elec- 
tric Light  Association. 

Frank  W.  Frueauflf,  vice-president  of 
the  Cities  Service  Company  and  other 
Doherty  organizations,  and  president  of 
the  Denver  Gas  &  Electric  Light  Com- 
pany, the  twenty-fifth  anniversary  of 
whose  entrance  into  the  electrical  field 
was  marked  by  the  receipt  on  Sept. 
15  of  many  congratulatory  telegrams 
from  men  of  the  electrical  industry 
throughout  the  country,  was  born  at 
Columbia,  Pa.,  on  March  29,  1874,  and 


F.    \V.    FRUEAUFK 


moved  to  Colorado  in  1881.  Finishing 
his  high-school  course  in  1891  he  en- 
tered the  employ  of  the  old  Denver 
Consolidated  Electric  Company,  with 
which  he  remained  until  its  consolida- 
tion with  the  gas  company  in  1899. 
For  the  next  eight  years  he  served  as 
secretary  of  the  Denver  Gas  &  Electric 
Company,  and  from  1907  until  1913  as 
vice-president  and  general  manager  of 
the  company,  becoming  president  in  the 
year  last  mentioned.  For  a  number  of 
years  Mr.  Frueauff  has  been  a  partner 
in  the  firm  of  Henry  L.  Doherty  & 
Company,  and  an  official  in  the  various 
Doherty  public  utility  enterprises.  He 
is  a  past-president  of  the  National  Elec- 
tric Light  Association,  the  National 
Commercial  Gas  Association,  and  the 
Colorado  Light,  Power  &  Railway  As- 
sociation, and  is  a  member  of  many 
technical  associations  and  clubs. 


Obituary 

Mathias  Pfatischer,  consulting  engi- 
neer of  the  Electro-Dynamic  Company^ 
Bayonne,  N.  J.,  died  at  Roselle,  N.  J., 
on  Sept.  10,  after  a  connection  with 
the  company  extending  over  twenty- 
seven  years.  Mr.  Pfatischer  was  an 
electrical  engineer  and  inventor,  and 
devised  the  electric  steering  gear,  with 
which  several  Russian  battleships  and 
one  or  two  of  the  latest  United  States 
cruisers  are  equipped.  He  designed  and 
engineered  the  electrical  equipment  on 
the  first  two  large  steamships  built  in 
the  United  States,  the  St.  Louis  and  St. 
Paul,  including  such  novel  electrical  fea- 
tures as  the  ship's  telegraph,  the  pro- 
peller-shaft revolution  indicators,  the 
rudder  indicator,  etc.  Mr.  Pfatischer 
took  a  part  in  the  eai-ly  development  of 
the  single-phase  alternating-current 
motor.  In  1904  in  the  field  of  direct- 
current  motors  he  invented  the  inter- 
pole  variable-speed  motor,  and  in  1908 
was  awarded  the  John  Scott  Medal  by 
the  Franklin  Institute  of  Philadelphia 
for  this  invention.  Mr.  Pfatischer  was 
a  member  of  the  American  Institute  of 
Electrical  Engineers,  the  Electric  Power 
Club,  the  Technical  Society  of  New 
York,  the  Franklin  Institute,  and  the 
Elektrotechnische  Verein  of  Berlin. 
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NEW  APPARATUS   AND  APPLIANCES 

;1  Record  of  Latest  DvrcJojpmenls  and  J in/j)rovc iiic uis  in  Manufacturers'  Products 

Used  in  the  Elect ri cat  Field 


Steam  Receiver  Separators 

In  the  accompanying  illustrations  are 
shown  two  types  of  receiver  separators 
recently  developed  by  the  Elliott  Com- 
pany, (5908  Susquehanna  Street,  Pitts- 
burgh, Pa.  The  function  of  a  steam 
line,  the  manufacturer  points  out,  is  to 
convey  from  the  boiler  the  steam  re- 
quired by  the  prime  mover,  and  in  all 
its  parts  it  must  be  of  ample  strength 
to  withstand  the  full  pressure  of  the 
steam,  with  a  good  factor  of  safety. 
In  addition,  it  must  be  of  strong  con- 
struction to  resist  all  strains  from  the 
expansion  and  contraction  stresses  set 
up  in  the  material  due  to  temperature 
changes.  To  insure  this,  the  pipe  must 
be  continuous  throughout  its  length,  and 
all  weak  points,  where  expansion  or 
contraction  stresses  might  be  localized, 
must  be  eliminated.  The  Welderon  re- 
ceiver separator,  it  is  claimed,  has  been 
constructed  to  fulfill  such  conditions. 

These  separators  are  built  in  three 
types — the  horizontal,  the  vertical  and 
the  angle.  In  the  vertical  type  shown 
in  section  in  Fig.  1,  the  steam  enters 
at  the  top  and  passes  into  the  receiver 
chamber  through  the  inlet  port  on  the 
left.  The  inertia  of  the  entrainment, 
due  to  its  greater  density,  carries  it  to 
the  bottom  of  the  receiver  out  of  the 
path   of  the   steam.     The   steam  circu- 


from  being  carried  from  inlet  to  outlet 
ports,  or  from  creeping  along  the  pipe. 
The  separator  consists  essentially  of  a 
part  of  the  main  steam  header  provided 
with  a  diaphragm  and  with  inlet  and 
outlet    ports,    and    surrounded    with    a 


FIG.     1 — SECTIONAL     VIEW     OF     VERTICAL 
TYPE  OF  SEPARATOR  , 

lates  around  the  receiver  and  passes 
into  the  steam  header  again  through 
the  large  outlet  port  shown  on  the  left. 
The  long  baffle  plates,  extending  at  an 
angle  from  each  side  of  the  continuous 
pipe,  prevent  any  particles  of  moisture 


FIG.  2 — ANGLE  TYPE  OF   SEPARATOR 

steel  plate  body  or  receiver.  By  this 
construction,  it  is  claimed,  there  is  no 
reduction  in  the  strength  of  the  main 
steam  header,  which  is  carried  without 
break  from  boiler  to  prime  mover,  then 
eliminating  any  localization  of  expan- 
sion or  contraction  stresses,  or  any 
shock  load  due  to  vibration.  Inside  the 
receiver  body  the  continuous  pipe  is 
divided  into  two  distinct  portions  by  a 
steam-tight  diaphragm,  which  forces 
the  steam  with  its  entrained  moisture 
from  the  steam  header  into  the  separa- 
tor body  through  the  inlet  port,  the 
area  of  which  is  only  slightly  in  excess 
of  the  pipe  area,  thus  causing  the  steam 
and  water  to  enter  the  receiver  at  a 
very  high  velocity. 

In  the  horizontal  type  of  separator 
the  steam  enters  and  passes  down  into 
the  receiver  through  the  inlet  port.  The 
entrainment,  due  to  its  high  velocity 
and  its  greater  density,  is  carried  to  the 
bottom  of  the  receiver  and  the  steam 
that  passes  into  the  header  again  must 
circulate  around  in  the  receiver  and  rise 
to  the  outlet  port  in  the  top  of  the  con- 
tinuous pipe.  Baffle  plates  similar  to 
these  in  the  vertical  separator  are  pro- 
vided to  keep  any  moisture  from  reach- 
ing the  outlet  port. 

The  angle  type  of  separator  shown 
in  section  in  Fig.  2  can  be  adapted  for 
steam  inlet  at  either  top  or  side.  The 
vertical  pipe  is  fitted  and  welded  to  the 
horizontal  pipe,  and  the  joint  is  rein- 
forced  by   a   strong   support  extending 


to  the  bottom  of  the  receiver,  as  well 
as  by  braces  to  each  side.  As  in  Fig.  1 
a  long  baffle  plate,  extending  on  eacl; 
side,  is  attached  to  the  vertical  branch 
of  the  pipe  and  prevents  particles  ol 
moisture  from  being  carried  direct  U 
the  outlet  port,  as  already  describee 
for  the  vertical  design. 


Inclosed  Electric  Hoist  with 
Anti-Friction  Bearings 

The  accompanying  diagram  show 
construction  features  of  an  inclosd 
electric  hoist  equipped  with  Hyat 
flexible  roller  bearings,  which  is  mad 
by  the  Economy  Engineering  Compan 
of  Willoughby,  Ohio,  for  use  in  foun 
dries  and  outdoor  installations.  Th 
hoist  frame  is  a  cylindrical  casting  an 
supports  the  drum,  brakes  and  motoi 
Openings  in  the  frame  allow  these  part 
to  be  easily  reached  after  removin 
the  cover  plates.  The  drum  is  central! 
placed  in  the  frame,  there  being  only 
small  opening  to  allow  the  rope  t- 
pass  through.  This  drum  is  made  C\ 
cast  iron  suitably  machined  and  groove 
to  take  the  rope  for  a  given  lift  withou 
overlapping.  It  carries  the  drum  gea 
and  revolves  around  the  armature  c 
the  motor,  reducing  the  over-all  size  c! 


FIG.     1 — INCLOSED     ELECTRIC     HOIST     A 
SEMBLED 

the  hoist  and  giving  a  high  lift.  A  cat 
iron  partition  separates  the  drum  frc, 
the  gearing  and  brake. 

There  are  twelve  Hyatt  bearings  us 
in  this  hoist,  six  on  the  shafts  to  car, 
the  gears,  four  in  the  trolleys  and  tv 
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1  the  load  block.  These  bearings  serve 
)  make  the  hoist  trouble-proof  and 
ive  energy  and  attention  necessary  in 
le  operation  of  the  hoist,  it  is  pointed 
at.  Furthermore,  the  manufacturer 
ills    attention    to    the    fact    that    the 


[G.    2 — DETAILS    SHOWING     BEARINGS    OF 
ELECTRIC   HOIST 

ears  all  run  in  grease,  so  that  the 
mount  of  lubricant  needed,  including 
lat  for  the  roller  bearings,  is  small, 
tandard  direct  or  alternating-current 
lotors  adapted  for  hoist  service  are 
sed.  An  automatic  limit  switch  cuts 
T  the  hoisting  motor  when  the  block 
;aches  the  limit  of  its  travel.  An 
lectric  brake  operated  by  a  solenoid 
olds  the  block  with  its  load  in  any 
osition  when  the  current  is  off.  The 
earings  of  this  hoist  are  furnished  by 
le  Hyatt  Roller  Bearing  Company  of 
fewark,  N.  J. 


A  New  Spark  Plug 

The  spark  plug  shown  in  the  ac- 
jmpanying  illustration  is  a  new  pro- 
uct  of  the  Hartford  (Conn.)  Machine 
crew  Company.  The  feature  of  this 
lug,  the  manufacturer  points  out,  lies 
1  its  construction  and  ability  to 
:and  extreme  heat  and  cold.  It  con- 
ists    of    only    three    component    parts 


THREE-PART    SPARK    PLUG 

-the  two-piece  steel  shell  and  the 
alorite  insulator  known  as  "Calorite." 
wo  copper-covered  asbestos  gaskets 
)rm  the  cushion  for  the  gas-tight 
)int  between  the  insulator  and  the 
lell. 


Motor  Generator  Set  for  Mo- 
tion Picture  Projection 

A  motor  generator  set,  called  the 
"Transverter,"  which  will  furnish  a 
direct  current  of  steady  value  to  arc 
lamps  for  projection  purposes,  has  been 
developed  by  the  Hertner  Electric  & 
Mfg.  Company  of  Cleveland,  Ohio. 
The  machine  is  of  the  vertical  type, 
with  rotating  parts  mounted  on  ball 
bearings,  the  construction  being  simi- 
lar to  that  used  in  vehicle  motors.  The 
alternating-current  motor  is  below  the 
rotor,  being  of  the  conventional  squir- 
rel-cage type.  The  stator  is  wound  for 
single,  two  or  three-phase  energy  at 
ordinary  commercial  voltages  and  fre- 
quencies. A  bipolar,  shunt-wound 
generator  is  employed  to  permit  large 
armature  reaction  at  overloads.  In- 
terpoles  are  provided  to  improve  com- 


MOTOR  GENERATOR  SET  ASSEMBLED 

mutation,  the  design  being  such  that 
over  a  wide  range  of  voltage  the  ma- 
chine will  deliver  practically  a  con- 
stant current  on  any  setting  of  the 
field  regulator. 

Two  types  of  machines  are  made. 
One  type  is  intended  to  operate  only 
one  arc  at  a  time.  To  connect  a  sec- 
ond projector  it  is  bridged  across  the 
one  already  in  operation  which  is  then 
cut  out  of  circuit.  The  voltage  charac- 
teristics are  such  that  over  a  range  of 
fifty  to  seventy  volts  at  the  arc  the 
ampere  variation  is  small.  No  resis- 
tance is  used  in  connection  with  the 
machine  and  the  resulting  efficiency  is 
high.  The  second  type  of  machine  is 
intended  to  operate  two  arcs  at  the 
same  time,  thus  permitting  a  change 
from  one  projection  machine  to  an- 
other without  any  perceptible  flicker- 
ing. In  these  machines  the  two  arcs 
are  connected  in  series,  the  one  not 
being  used  being  short-circuited.  Over 
a  range  of  50  to  120  volts  the  ampere 
variation  is  small.  These  equipments 
are  furnished  in  35,  50  and  75-amp. 
capacities  suitable  for  one  or  two  arcs. 


Bell-Ringing  Transformer  for 
Direct-Current  Circuits 

A  bell-ringing  transformer  for  di- 
rect current,  shown  herewith,  is  made 
by  the  Sterling  Devices  Company,  Inc., 


FUSE  COVER  OF  TRANSFORMER  CLOSED  AND 

OPEN,    SHOWING    FUSES    AND 

PRIMARY   TERMINALS 

of  601  West  Twenty-sixth  Street,  New 
York  City.  Its  construction  is  such 
that  when  connected  to  a  110-volt  di- 
rect current  lighting  circuit  a  vibrat- 
ing mechanism  causes  a  small  current 
to  flow  alternately,  and  in  reversed  di- 
rection through  two  primary  coils  of 
a  static  transformer.  This  creates  an 
alternating  current  of  low  frequency 
in  the  secondary  winding  which  is  well 
adapted  to  operate  bells,  annunciators 
and  kindred  devices.  Where  this  trans- 
former is  used,  it  is  pointed  out,  the 
breaking  contacts  in  the  bells,  which 
are  a  frequent  source  of  trouble,  may 
be  eliminated,  since  the  frequency  of 
the  current  alternations  will  produce 
the  required  vibrating  effect  with  ordi- 
nary vibrating  bells  and  buzzers  with 
breaking  contacts.  The  conduit  for  the 
primary  wires  may  be  brought  direct 
to  the  case,  knockouts  being  provided 
on  both  sides. 


Box  Connectors 

Three  types  of  box  connectors  for 
use  with  flexible  steel  conduit  and 
armored  cable  conductors  are  shown  in 
the  accompanying  illustrations.  These 
connectors  are  handled  by  the  James 
E.  Gleason  Company,  106  South  Clin- 
ton Street,  Chicago,  111.,  for  the  P.  & 
B.    Manufacturing    Company    of    Mil- 


THREE  TYPES  OF   GALVANIZED   MALLEABLE 
IRON  BOX  CONNECTORS 

waukee,  Wis.  These  connectors  are 
made  of  malleable  iron  thoroughly  gal- 
vanized in  sizes  for  %-in.  to  2-in.  con- 
duit in  the  straight  type  and  for  %  in. 
and  0.5-in.  conduit  in  the  45  and  90  deg. 
styles.  A  feature  of  these  connectors,  it 
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is  c-lainu'd,  is  a  conslriiction  such  that 
secure  attachment  is  obtainec'  by  wed:;:- 
iutX  the  armor  of  the  cable,  instead  of 
KrippinfT.  at  the  same  time  not  injuring 
the  conductor  or  armor. 


Shade  Holder  Push  Sockets 

A  shade  holder  specially  designed 
for  use  with  Cutler-Hammer  push 
sockets  is  being  marketed  by  the  Plume 
&  Atwood  Manufacturing  Company  of 
Waterbury,  Conn.  The  holder  will  also 
accommodate      ordinary      shades      and 
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in  with  a  wateiproof  compound,  leav- 
ing a  tinned  copper  lug  exposed  ready 
for  connection  to  a  No.  4  line  wire. 
This  wire  should  preferably  be  rubber 
insulated  and  stranded.  The  manufac- 
turers point  out  that  in  this  device 
there  is  no  metal  in  contact  with  car- 
bon and  moist  earth,  nor  any  metal  in 
contact  with  moist  earth  alone,  so  that 
corrosion  and  disintegration  of  the 
•grounding  cone  is  impossible. 

Before  installing  the  cone  it  is  soaked 
in  a  barrel  of  water  for  a  few  hours 
until  air  bubbles  cease  rising.  Then 
a  No.  4  stranded  rubber-covered  ground 
wire  is  soldered  to  the  copper  lug  of  the 
ground  cone,  the  exposed  joint  and 
metal  well  taped  with  rubber  and  fric- 
tion tape,  and  this  covering  painted 
with  good  insulating  paint.  The  hole 
for  receiving  the  cone  may  be  dug  with 
a  post  auger  or  hole  digger,  but  should 
be  at  least  6  in.  in  diameter  and  should 
extend  into  moist  earth.  The  ground 
cone  may  be  installed  in  the  same  hole 
as  the  pole  if  desired,  however.  After 
the  cone  has  been  installed  the  earth 
should  be  thrown  back  into  the  hole  and 
tamped  against  the  ground  cone.    Wood 
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reduce  the  arc  on  the  contact  points. 
The  long  coil  of  resistance  wire  is 
wound  on  a  piece  of  steel  wire,  insulated 
with  asbestos.  This  flasher,  it  is  pointed 
out,  will  be  useful  for  fla.shing  colored 
sets  of  lamps  alternatively,  for  switch- 


KLASHER    THAT    OPERATES    TWO    CIRCUITS 
ALTERNATELY 

ing  two  portions  of  a  sign,  for  illusions 
where  the  face  lights  up  first,  then  the    , 
back  of  the  sign,  and  for  other  similar 
effects. 


TWO-PART    SHADE   HOLDER   FOR   PUSH 
SOCKETS 

glassware.  Unlike  the  ordinary  single- 
shade  holder,  the  new  holder  comes  in 
two  parts,  making  installation  very 
simple.  A  clamp  collar  is  slipped  over 
the  fixture  arm,  the  socket  screwed  in 
place  and  the  body  of  the  holder  placed 
over  the  socket  and  secured  by  screw- 
ing the  clamp  collar  to  the  threaded 
top  of  the  holder.  When  the  holder  is 
locked  in  position  the  clamp  collar  rests 
on  the  cap  of  the  socket,  making  a  very 
secure  fastening  which  improves  the 
appearance  of  the  completed  fixture. 
In  addition  to  the  plain  design  shown 
"in  the  accompanying  illustration  the 
manufacturers  are  also  supplying  the 
shade  holders  in  reed  and  ribbon,  and 
laurel  and  reed  designs.  Finishes  of 
these  holders  are  supplied  to  match  the 
sockets. 


Carbon  Ground  Cone 

The  essential  features  of  a  ground- 
ing device  which  is  made  by  Hickey  & 
Schneider  of  New  York  City  and  known 
as  the  Burn-Boston  Carbon  Cone,  are 
shown  in  the  accompanying  illustration. 
This  ground  cone  consists  of  a  solid 
carbon  electrode  which  is  non-porous 
(1.5  in.  in  diameter  by  23  in.  long) 
surrounded  by  a  carbonaceous  mix 
which  is  porous  and  moisture-absorb- 
ing. This  carbonaceous  mix  is  closely 
compacted  around  the  solid  carbon  elec- 
trode with  the  result  that  a  low  resis- 
tance conductor  of  0.05  ohm  is  secured. 
The  device  is  made  in  the  shape  of  a 
long  upright  cone,  so  that  the  tamped 
earth  will  be  closely  in  contact 
throughout  its  entire  length.  A  cop- 
per lug  connection  is  at  the  top  of  the 
solid  carbon  electrode,  which  is  sealed 


A      NON-METALLIC     AND      NON-INDUCTIVE 
GROUND   CONE 

molding,  fiber  conduit  or  non-inductive 
material  may  be  used  to  insulate  the 
wire  running  from  the  cone  to  overhead 
equipment. 

A  Two-Way  Thermo  Flasher 

A  flasher  designed  to  operate  two  cir- 
cuits alternately,  opening  one  circuit  at 
the  time  it  closes  the  other,  is  shown 
in  the  accompanying  illustration.  This 
device  is  to  be  known  as  the  Tuway, 
Kelley  &  Kelley  Thermo-Wynk  flasher, 
and  has  just  been  introduced  to  the 
trade  by  the  Betts  &  Betts  Corpora- 
tion, 511  West  Forty-second  Street, 
New  York  City.  The  action  is  positive, 
the  manufacturer  points  out,  since  it  is 
impossible  for  the  switch  blade  to  leave 
one  contact  without  going  to  the  other; 
that  is,  it  cannot  remain  in  the  center 
and  become  inoperative.  The  switch 
blade  is  a  piece  of  spring  steel,  pivoted 
on  each  end  and  bowed  slightly,  so  that 
when  the  arm  on  which  it  is  fastened 
moves  in  one  direction,  the  blade  is 
forced  to  bend  back  in  the  opposite  di- 
rection and  touch  the  other  contact. 
The  contacts  are  adjustable.  The  small 
strip  in  the  upper  left-hand  corner  of 
the  illustration  is  a  small  condenser  to 


Solenoid  Control  Relay 

Solenoids  for  operating  large  carbon- 
break  or  oil  circuit-breakers  frequently 
require  comparatively  large  currents  in 
the  closing  solenoid.    In  such  cases  the 
contacts  of  the  solenoid  control  switch 
which    controls    the    operation    of    the 
solenoid  are  not  suited  to  operate  the 
closing    solenoid,    and    it    is    necessary 
also  to  use  a  control  relay  with  its  op-  ^ 
crating  coil  excited  by  the  closing  con-  ) 
tacts  of  the  control  switch  and  the  re-  ' 
lay  contacts  in  series  with  the  closing  ■ 
solenoid.     A  recently  developed  control 
relay  is  in  use  for  this  purpose.     The 
relay  consists  essentially  of  a  solenoid, 
plunger  and  contacts.  There  is  a  metal-  ' 
lie    connection,    consisting    of    a    small 
flexible  lead,  between  the  movable  con- 
tact arm  and  its  support.    The  contacts 
are  kept  clean  by  a  wiping  motion  each 


INSTANTANP:0US    direct-current    SOLEN- 
OID CONTROL  RELAY 

time  the  relay  is  operated.  The  relay 
can  be  closed  by  hand  by  an  insulated 
button  on  the  lower  end  of  the  relay 
plunger.  This  relay  is  being  made  by 
the  General  Electric  Company,  Sche- 
nectady, N.  Y. 
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NE\A^S   OF   THE  INDUSTRY 

i  Revieio  of  Activities  in  the  Electrical  Matiujactjtr'nu) ,  SclUtuj 
and  C entral-Station  Fields 


VIontana  Power  Company  Installs  Wireless 

The  Montana  Power  Company  recently  completed  the 
nstallation  of  a  wireless  station  at  its  Rainbow  plant 
lear  Great  Falls  as  an  auxiliary  means  of  communica- 
ion  when  the  telephone  line  which  follows  the  main 
lower  line  is  down  or  out  of  order.  It  is  expected  that 
he  wireless  will  prove  doubly  valuable  in  case  of  storms, 
leet,  etc.,  when  the  telephone  lines  are  apt  to  be  out 
if  commission,  and  will,  in  addition,  save  the  company 
I  considerable  sum  of  money  usually  spent  for  long 
listance  tolls  when  its  private  lines  are  down. 


Milwaukee  Enters  Into  Indeterminate  Street 
Lighting  Contract  for  City  Parks 

The  City  of  Milwaukee  through  its  Park  Board  has 
ntered  into  a  contract,  under  the  indeterminate  form, 
nth  the  Milwaukee  Electric  Railway  &  Light  Company 
0  light  Lake  and  South  Shore  parks.  The  parks  have 
eretofore  been  partially  lighted  by  gasoline  lamps, 
'he  contract  provides  for  a  readjustment  of  price  per 
imp  year  in  accordance  with  the  cost  of  service  annu- 
lly  and  gives  the  municipality  the  right  to  terminate 
he  contract  at  any  time  after  two  years,  upon  pay- 
lent  of  the  unamortized  investment  in  special  street 
ghting  equipment.  Similar  plans  are  now  being  made 
or  the  lighting  of  other  city  parks. 

This  contract  comprises  the  fifth  indeterminate  street 
ghting  contract  entered  into  by  the  Milwaukee  Elec- 
ric  Railway  &  Light  Company  and  its  associated 
ompanies;  the  cities  of  Racine,  Whitewater,  Wauwatosa 
nd  the  village  of  West  Milwaukee  having  already  en- 
ured into  indeterminate  street  lighting  contracts. 

The  rate  per  lamp  per  annum,  according  to  which 
ervice  is  delivered  during  the  first  year,  and  the  type 
nd  number  of  lamps  supplied  under  these  various  con- 
racts,  are  as  follows: 


Location 

No. 
Lam|)s 

Type 

Source 
Supply 

Initial 

Rate  per 

Lamp 

Year 

192 
28 

345 
10 

278 
12 
40 
88 

220 

8 

28 

0 

250  cp.  Series  Mazda    Undereround 

$35.94 

uth  Shore  Park,  Milwaukee. . . 
acinc 

bitewator 

250  cp.  Series  Mazda 
4  amp.  Magnetite 
4amp.  MaRiictitc 
80  watt  Series  M  azda 
80  watt  Series  Mazda 
600  cp.  Series  Mazda 
100  cp.  Series  Mazda 
60  cp.  Series  Mazda 
250  cp.  Series  Mazda 
600  cp.  Series  Mazda 
1000  cp.  Series  Mazda 

Underground 

Overhead 

Underf;round 

Underground 

Overhead 

Overhead 

Overhead 

Overhead 

Overhead 

Overhead 

35.94 

53.52 
78.70 
20.16 
28.06 
48.74 
22.04 
18.45 

est  Milwaukee 

26.89 
42.34 
54.15 

Negotiations  with  respect  to  other  contracts  are  pend- 
ig  in  other  cities  in  the  Milwaukee  district. 

The  indeterminate  form  of  contract  was  first  de- 
:ribed  in  a  paper  by  S.  B.  Way,  read  before  the  Mil- 
waukee Electrical  League  on  Feb.  21,  1914,  and  ab- 
tracted  in  the  Electrical  World  of  Feb.  28,  1914.  The 
etails  of  this  type  of  contract  were  described  in  a 
aper  by  G.  W.  Van  Derzee  before  the  Wisconsin  Elec- 
rical  Association.  (Electrical  World,  April  1,  1916.) 


Novel  Panelboard  Construction 

The  Siemens-Schuckert  Werke  of  Berlin,  Germany, 
have  been  assigned  patent  No.  1,196,788,  which  dis- 
closes what  appears  to  be  a  revolutionary  form  of  panel- 
board  construction,  the  invention  of  Wilhelm  Klement 
of  Spandau,  Germany.  The  individual  units  are  ar- 
ranged on  bars,  and  not  on  a  fixed  board,  the  bars  being 


SECTIONAL  PANEL  BOARD — TWO  SECTIONS 

connected  together  by  crossbars.  Usually  panelboards 
are  made  by  mounting  individual  units  in  the  work- 
shop on  fixed  boards  and  erecting  these  boards  carry- 
ing the  units  at  the  place  in  question.  The  above  in- 
vention,  however,   enables  the   individual  parts   of  the 


SECTIONAL    PANEL    BOARD — THREE    SECTIONS 

panelboards  to  be  taken  separately  to  the  place  of 
erection  and  readily  mounted  there.  It  also  enables 
panelboards  of  any  desired  size  to  be  assembled  or  at 
any  time  to  be  enlarged  to  any  desired  extent. 


To  Decide  on  Public  Convenience 

Certificate  Obligation 

The  question  as  to  whether  or  not  a  certificate  of 
public  convenience  and  necessity  imposes  an  obligation 
upon  the  public  utility  to  which  it  is  granted,  whereby 
the  utility  must  develop  territory  covered  by  the  cer- 
tificate, will  shortly  be  determined  upon  by  the  Rail- 
road Commission  of  California.  The  case  is  that  of 
the  Oro  Electric  Corporation,  which  recently  made  ap- 
plication for  permission  to  transfer  its  public  utility 
properties  to  the  Pacific  Gas  &  Electric  Company.  The 
hearing  developed  the  fact  that  the  Pacific  Gas  &  Elec- 
tric Company  will  take  over  the  Oro  properties  under 
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terms  whereby  the  former  company  will  assume  the 
bonded  indebtedness  of  the  hitter,  which  is  $1,830,000, 
and  will  buy  from  the  Oro  corporation  $750,000  of  the 
6  per  cent  bonds  of  the  American  Clold  Dredging  Com- 
pany. The  Pacific  Gas  &  Electric  Company  has  al- 
ready purchased  the  Oro's  outstanding  bonds  for  $1,- 
495,000  and  will  furnish  the  dredging  company  with 
power.  The  purchase  of  the  dredging  bonds  will  en- 
able the  dredging  company  to  pay  off  its  debts. 

Commissioner  Thelen  was  desirous  of  ascertaining 
the  attitude  of  the  Pacific  Gas  &  Electric  Company  to- 
ward certificates  heretofore  granted  the  Oro  corpora- 
tion, particularly  covering  territory  west  of  the  Sacra- 
mento River,  which  territory  has  never  been  developed 
for  hydroelectric  power  distribution.  About  two  years 
ago  when  the  Oro  corporation  sought  to  obtain  a  cer- 
tificate to  operate  in  the  city  of  Stockton  under  a  fran- 
chise granted  by  the  city,  the  commission  enunciated 
for  the  first  time  the  important  principle  that  no  public 
utility  adequately  serving  a  territory  shall  be  disturbed 
by  a  competitor.  The  Western  States  Company  was 
then  serving  Stockton.  It  is  stated  that  the  present 
transfer  will  not  change  the  principle  then  declared. 

Of  the  property  to  be  transferred,  it  is  said  that 
twice  as  much  of  it  is  operative  as  non-operative  and 
that  the  object  of  the  transfer  is  to  rid  the  Oro  cor- 
poration of  its  public  utility  property,  and  that  the 
property  left  will  be  the  American  Gold  Dredging  Com- 
pany, which  is  non-utility.  The  reason  given  for  the 
transfer  is  the  inability  of  the  Oro  corporation  to 
finance  the  business,  which,  it  was  stated,  required  the 
raising  of  $8,000,000  or  $10,000,000  properly  to  carry 
on  the  work  at  this  time.  It  is  estimated  that  the  cor- 
poration owns  undeveloped  hydroelectric  power  totaling 
about  130,000  hp. 


Public  Service  Commission  News 

Wisconsin  Commission 

The  Railroad  Commission  held  in  regard  to  the  rates 
and  service  of  the  Poynette  Electric  Company  that  an 
electric  utility  operating  only  at  night  is  entitled  to 
compensation  for  operating  its  plant  after  the  custo- 
mary time  of  shutting  down  at  night,  for  the  accom- 
modation of  persons  conducting  dances,  etc.  Further- 
more, an  electric  utility  may  require  a  power  consumer 
to  install  a  suitable  device  to  limit  the  initial  or  start- 
ing current,  where  the  starting  of  his  machinery  has 
caused  difficulty  in  maintaining  a  uniform  voltage  on 
the  lighting  circuits. 

Illinois  Commission 

In  the  case  of  Walter  A.  Daley  vs.  The  People's  Gas 
Light  &  Coke  Company,  the  State  Public  Utilities  Com- 
mission granted  a  refund  to  the  petitioner,  basing  its 
decision  on  the  meaning  of  the  term  "calendar  year" 
contained  in  certain  rules  and  regulations  of  the  re- 
spondent. 

"It  appears  from  the  testimony  in  this  case  that,  in 
December,  1914,  the  complainant  received  from  the 
respondent  a  gas  bill  in  the  amount  of  $11.16  for  gas 
consumed  principally  during  December,  1914.  The  dis- 
count period  of  this  bill  expired  on  Jan.  6,  1915.  The 
complainant  paid  the  net  amount  of  the  bill,  $9.92, 
on  Jan.  14,  1915,  by  a  money  order,  which  was  ac- 
cepted by  the  respondent  and  treg-ted  as  an  automatic 
request  for  the  discount.  In  August,  1915,  the  com- 
plainant received  from  respondent  another  gas  bill  in 
the  amount  of  $13.86  for  gas  consumed  between  May 
20,  1915,  and  July  19,  1915.  The  discount  period  of 
the  latter  bill  expired  on  Aug.  9,  1915.  The  com- 
plainant attempted  to  pay  this  bill  by  a  money  order 


covering  the  net  amount  of  the  same,  and  claimed  that 
the  said  money  order  was  mailed  on  the  night  of  Aug. 
9,  1915.  The  cnvelojje  containing  the  money-order  re- 
mittance apparently  is  postmarked  Aug.  10,  1915,  1.30 
a.  m.  Later,  the  complainant  requested  the  discount 
under  Rule  5  hereinbelow. 

"On  Dec.  14,  1914,  among  other  dates,  the  respondent 
had  in  effect  a  rule,  which  in  March,  1915,  was  changed 
in  form  but  not  in  substance,  reading  as  follows:  'The 
payment  of  the  net  amount  of  a  gas  bill  by  bank  check 
will  be  regarded  as  within  the  discount  period  only 
when  the  envelope  containing  the  check  bears  the  post- 
mark of  a  date  not  later  than  the  last  day  of  the  dis- 
count period.  When  a  check  for  the  net  amount  is 
received  in  an  envelope  bearing  the  postmark  of  a  day 
later  than  the  last  day  of  the  discount  period,  the 
amount  will  be  credited  to  the  account  of  the  consumer 
and  the  latter  notified  that  the  amount  of  the  omitted 
discount  will  be  added  to  the  next  month's  bill.'  At 
the  said  date,  and  ever  since,  the  respondent  also  had 
in  effect  a  regulation  known  as  Rule  5  reading:  'A 
consumer  failing  to  pay  his  bill  within  the  discount 
period  may,  upon  request,  be  allowed  the  discount  upon 
a  single  month's  bill  once  in  each  calendar  year  but 
not  oftener.' 

"Both  of  the  aforesaid  rules  being  in  full  force  and 
effect  at  the  time  the  December  and  the  July  bills  be- 
came due  and  payable,  the  questions  arise  (1)  what 
constitutes  a  'calendar  year'  under  the  said  Rule  5,  and 
(2)  shall  the  allowance  of  a  single  discount  refer  to  a 
bill  due  within  the  specified  calendar  year?  The  term 
'calendar  year'  has  been  defined  to  mean  'a  year  from 
Jan.  1  to  Dec.  31  inclusive,  and  not  a  period  of  twelve 
months  commencing  at  any  fixed  or  designated  month, 
and  terminating  with  the  date  of  the  corresponding 
month  in  the  next  succeeding  year.'  Carrol  vs.  Wright 
(131  Georgia  728,  743.)  The  Standard  Dictionary  de- 
fines the  term  'calendar  year'  as  the  'period  of  time  from 
midnight  of  Dec.  31  to  the  same  hour  twelve  months 
thereafter.'  As  thus  defined,  each  calendar  year  must 
be  treated  separately  and  distinctly  from  any  other  cal- 
endar year.  Bills  for  gas  and  discounts  of  one  year 
should  not  be  confused  with  similar  bills  and  discounts 
of  another  year.  Inasmuch  as  complainant,  under  the 
evidence  herein,  has  received  no  other  discount  during 
the  year  of  1915,  his  claim  for  a  discount  on  the  bill  due 
on  July  28,  1915,  should  be  allowed." 

The  Saline  Electric  Company,  a  public  utility  en- 
gaged in  business  principally  in  Saline  County,  has 
recently  appeared  before  the  commission  with  a  plan 
to  form  an  extensive  electric  transmission  and  distri- 
bution system  by  the  consolidation  and  merging  of 
several  isolated  plants  in  divers  municipalities  of  south- 
ern Illinois.  The  plan  embraces  the  purchase  of  the 
isolated  plants,  usually  at  a  figure  somewhat  in  excess 
of  the  present  value  of  the  tangible  property.  Follow- 
ing the  rule  of  the  Decatur  Telephone  Consolidation 
Case,  the  commission  has  permitted  the  temporary  cap- 
italization of  the  purchase  price  of  the  isolated  plants, : 
provided  the  present  net  earnings,  if  capitalized,  will 
justify  the  purchase  price.  The  commission,  however, 
requires  that  the  excess  in  the  purchase  price  over  the 
present  value  of  the  properties  shall  be  amortized  out 
of  future  net  income  over  a  period  of  twenty  years. 

The  State  Public  Utilities  Commission  has  authorized 
the  Economy  Light  &  Power  Company  to  increase  its 
rates  for  electric  service  in  Blandinsville.  The  utility, 
under  its  existing  rate  schedule,  is  not  securing  suffi- 1 
cient  revenue  to  meet  operating  expenses  and  to  pro-  ' 
vide  for  accruing  depreciation  and  reasonable  return 
upon  the  fair  value  of  the  property.  The  new  rates, 
while  not  sufficient  to  meet  fully  all  fixed  and  operating 
charges,  are  more  compensatory  than  the  former  rates.  | 
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teel     Mill     Power     Requirements. — 

ver  purchased  by  steel  mills  in  the 
ited  States  from  central  stations  has 
reased  50  per  cent  in  the  last  four 
rs,  according  to  a  statement  made 
ore  the  recent  annual  convention  of 
Indiana  Electric  Light  Association, 
day  steel  mills  are  purchasing  cen- 
i  station  energy  at  the  rate  of  over 
,000,000  kw.-hr.  annually. 
Ltchison  Company  Opens  New  Office. 
'he  Atchison  (Kan.)  Railway,  Light 
Power  Company  has  opened  a  new 
ce  at  Fifth  and  Commercial  Streets. 
a  bulletin  which  the  company  issued 
the  public  at  the  time  of  the  opening, 
tvas  pointed  out  that  the  untility  is 

V  in  its  twenty-second  year  of  oper- 
an.      J.    W.    Waggener    is    general 
jerintendent  of  the  company. 
nfluence  of  Frequency  of  Alternating 

Infrequently  Reversed  Current  on 
Kitrolytic  Corrosion. — The  importance 
the  results  given  in  Technologic  Pa- 
r  No.  72  by  the  Bureau  of  Standards 
3  in  the  fact  that  there  are  large 
;as  in  practically  every  city  in  which 
!  polarity  of  the  underground  pipes 
rerses  with  periods  ranging  from  a 

V  seconds  to  an  hour  or  more  due  to 
J  shifting  of  railway  loads.  The  inves- 
;ation  shows  that  the  corrosion  under 
ch  conditions  is  much  less  than  has 
nerally  been  supposed.  This  paper  is 
w  ready  for  distribution  and  those  in- 
rested  in  the  subject  may  obtain  a 
py  free  by  addressing  a  request  to 
e  bureau. 

Making    Salaries    Public— At    a    re- 
nt commission  hearing,  in  which  the 
st    of    service    was    being    analyzed 
th   great  care,   counsel  for  the   city 
quested   that   the   names    of    all    em- 
oyees   of  the   company's   engineering 
partment  with  the  salary  received  by 
ch  man,  be  read  into  the  record  or 
ed  as  a  public  exhibit.     Representa- 
ves  of  the  company  immediately  of- 
red  objection  on  the  ground  that  the 
iblication    of    names    and    compensa- 
3ns    corresponding    had    never    been 
le  policy   of   the   utility   in   question, 
id  that  such  a  course  would  be  likely 
)  impair   discipline.     As  the   city  did 
ot  press  for  a  ruling  at  the  time,  the 
isue   was    not    forced,    but   the   point 
lised  was  of  much  interest  and  its  dis- 
jssion  occupied  the  hearing  for  about 
alf  an  hour. 
Mammoth   Sign  for   Minneapolis. — A 
ew   electric    sign    is   being   erected   in 
linneapolis    by    the    Washburn-Crosby 
lompany.    It  will  cover  the  eight  build- 
ngs  of  the  company's  flour  mills,  will 
e  400  ft.  in  length  and  the  lowest  part 
/ill  be  150  ft.  from  the  ground.     Con- 
truction  is  in  three  sections.    The  first 
ection,  which  will  measure  47  ft.  x  60 
t.,  will   bear   the  word   "Eventually," 
nd  will  be  located  on  the  top  of  the 
allest  mill.    The  "E"  of  this  word  is  17 
t.  high,  and  the  tail  of  the  "Y"  meas- 
res  47  ft.  from  tip  to  tip.     Six  hun- 
red  and  twenty-five  25-watt  lamps  will 
e   used    to    illuminate    the    one    word, 
'he  other  two  sections  of  the  sign  will 
ach   measure    17    x    200    ft.      Electric 
nergy  for  the  illumination  will  be  fur- 
ished  by  the  Minneapolis  General  Elec- 
ric  Company. 
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Current  News 
and  Notes 

'riiiu'ly  items  on  electrical  huppeniiigs 
tliroiif^'lioiit  the  world,  togetiier  with 
brief  notes  of  general  interest. 


Wireless  for  the  Southern  Sierras 
Transmission  System.— After  some  ex- 
periments with  wireless  equipment,  the 
Southern  Sierras  Power  Company  of 
Riverside,  Cal.,  has  decided  to  install 
several  wireless  stations  at  the  com- 
pany's plants  so  that  communication 
will  be  independent  of  telephone  lines. 
Electric  Vehicle  Shakespearean  Pa- 
geant for  St.  Louis. — What  is  claimed 
to  be  the  only  pageant  of  electric  floats 
depicting  scenes  from  Shakespearean 
plays  that  the  world  has  ever  known  is 
scheduled  to  take  place  in  St.  Louis, 
Mo.,  next  Tuesday  night.  This  will  be 
the  crowning  feature  of  a  series  of 
notable  events  in  St.  Louis  commemo- 
rative of  the  Shakespearean  Tercen- 
tenary. 

Electric  Power  in  Southern  California 
Cotton  Mills. — Six  new  cotton  gins  are 
being  constructed  in  Mexicali,  which  is 
just  over  the  international  line  from 
Calexico,  Cal.,  by  the  El  Compania  El 
Godonera  de  la  Baja  California,  a 
Mexican  concern  owned  partly  by 
American  capital.  These  gins  will  re- 
quire about  600  hp.,  which  will  be  sup- 
plied by  the  Southern  Sierras  Power 
Company.  The  cotton  industry  in  Im- 
perial Valley  is  rapidly  increasing. 

Milwaukee  Residence  Rates  Reduced. 
—The  Milwaukee  (Wis.)  Electric  Rail- 
way &  Light  Company  has  reduced  the 
primary  charge  of  its  three-step  light- 
ing rate  from  11  cents  to  10  cents  gross 
per  kilowatt-hour,  or  to  9.5  cents  net. 
This  change  is  in  line  with  the  com- 
pany's policy  of  reducing  its  rate  when 
a  predetermined  number  of  electric 
customers  are  connected  to  its  lines. 
The  company  has  reached  a  total  of 
40,000  customers,  and  will  reduce  the 
rates  again  when  a  total  of  50,000  is 
reached. 

London's  Central  Station  Service.— 
London  probably  has  a  more  compli- 
cated system  of  central  station  service 
than  any  other  city  in  the  world.  The 
city  is  served  from  a  number  of  differ- 
ent plants  operating  at  different  volt- 
ages and  frequencies.  The  following 
table  shows  how  heterogeneous  is  the 
present  situation: 


c  S  «c 

(U  t.  !-  O 

Number   of    authorities 39  70 

Numl)er  of  generating  stations*      41  70 

Average    .size   of  stations,  kw. ..  7,649  5,285 

Average  size  of  units,  kw 787  632 

Number  of  types  of  systems  of 

generation    31  49 

Number  of  frequencies 8  10 

Number  of  voltages; 

Generation 20  32 

Distribution    21  24 

*In  addition  there  are  nine  traction  sta- 
tions within  the  Greater  London  area,  eight 
of  which  are  within  the  Central  area. 
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Edison  Naval  Rookies  Return.— Men 

from  the  Middle  West  who  took  part 
in  the  navel  training  trip  aboard  the 
U.  S.  S.  Louisiana  are  home  again. 
Among  these  there  were  eight  men  who 
took  the  trip  at  the  expense  of  the  Com- 
monwealth Edison  Company. 

Large  New  Power  Plant  at  Pennsyl- 
vania Town.— The  Philadelphia  Elec- 
tric Company  will  soon  commence  the 
erection  of  a  large  electric  power  sta- 
tion at  South  Chester,  with  a  total  gen- 
erating capacity  of  about  120,000  kw. 
The  plant  will  be  constructed  in  the 
form  of  two  units,  the  first  to  be  ready 
for  operation  in  September,  1917,  and 
will  be  operated  by  the  company's  sub- 
sidiary, the  Beacon  Light  Company,  ac- 
cording to  present  plans. 

Los  Angeles  to  Apply  for  Rehearing 
of  Condemnation  Suit.— The  Los  An- 
geles Water  Board  has  announced  that 
the  city  will  file  with  the  State  Railroad 
Commission  an  application  for  a  rehear- 
ing of  the  Edison  condemnation  suit. 
The  purpose  of  the  rehearing  would  be 
to  secure,  if  possible,  a  reduction  in  the 
figure  set  by  the  majority  of  the  com- 
mission for  severance  damage.  Mean- 
while it  is  reported  that  the  city  will 
proceed  with  its  work  of  paralleling  the 
Edison  lines.  Details  of  the  commis- 
sion's ruling  will  be  found  in  the  Elec- 
trical World  for  Sept.  16,  page  556. 

Gas-Filled  Incandescents  to  Replace 
Gas  Lamps.— The  Buffalo,  N.  Y.,  City 
Council  has  approved  a  five-year  agree- 
ment with  the  Buffalo  General  Electric 
Company  for  the  installation  of  2500 
Mazda  C  gas-filled  electric  lamps  and  a 
two-year  contract  for  other  arc  lamps. 
The  new  contracts,  involving  an  ex- 
penditure of  almost  $225,000  a  year, 
will  go  into  effect  on  Oct.  1.  The  rates 
for  the  new  nitrogen  lamps  will  range 
from  .$17  to  $55.75  a  year,  the  price  de- 
pending upon  the  candle-power  and 
whether  they  are  supplied  from  an 
overhead  or  underground  system.  There 
will  be  a  reduction  of  about  $2  a  year 
on  the  arc  lamps,  whose  use  will  be  con- 
tinued. It  is  estimated  that  under  the 
new  contracts  the  city  will  save  at  least 
$40,000  a  year.  Almost  2000  gas  lamps 
will  be  replaced  with  electric  lamps. 

Norwegian  Electrical  Statistics.— Of- 
ficial figures  give  the  number  of  gen- 
erating plants  in  Norway  on  July  1, 
1915,  as  1515,  a  gain  in  two  years  of 
205.  These  plants  had  a  capacity  of 
649,127  kw.,  which  was  more  than  the 
generating  capacity  of  the  country  two 
years  previous  by  almost  200,000  kw. 
Other  figures  showing  the  growth  in 
the  Norwegian  electrical  industry  dur- 
ing the  two  years  are  as  follows: 
Power  taken  by  motors  in  1913,  159,091 
kw.,  in  1915,  216,809  kw.;  by  electro- 
chemical works  in  191-3,  199,690  kw.,  in 
1915,  304,128  kw.;  by  other  users  in 
1913,  16,841  kw..  in  1915,  29,603  kw.; 
number  incandescent  lamps  installed  in 
1913,  1,303,302,  in  1915,  1,965,440;  num- 
ber of  arc  lamps  installed  in  1913,  4774, 
in  1915,  3603;  number  of  motors  in- 
stalled in  1913,  16,460,  in  1915,  24,689. 
At  present  there  are  installed  in  Nor- 
way 0.8  incandescent  lamp  and  in  the 
neigTiborhood  of  0.09  hp.  of  motors  for 
everv  inhabitant. 
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Now  York  Jovian  Kfjuvi'nation. — The 
fall  rojuvfiiatiuu  of  the  New  York  Jo- 
vian Lea{i:ue  will  be  held  on  Oct.  13  at 
the  Hotel  McAlpin.  Efforts  are  being 
made  by  the  local  committee  to  have 
many  of  the  more  prominent  men  in 
Jovianism  present. 

The  Toronto  Section  of  the  A.  I.  E. 
E.  bejran  re<i'iilar  monthly  meetings  on 
Sept.  22  in  the  rooms  of  the  Engineers' 
Club.  H.  M.  Hobart,  consulting  engi- 
neer of  the  General  Electric  Company, 
Schenectady,  N.  Y.,  was  the  speaker 
and  his  subject  was  "Electric  Machinery 
Specifications  Based  on  Modern  Stand- 
ards." 

Meeting  of  St.  Joseph  Jovians. — The 
Jovian  meeting  of  Sept.  20  in  St.  Jo- 
seph, Mo.,  will  be  attended  by  a  number 
of  prominent  outside  members,  includ- 
ing Statesman  at  Large  Elkas  and 
Thomas  Bibber  of  St.  Louis,  Mo.,  States- 
man Louis  and  Martin  J.  Wolf,  who  will 
give  a  talk  on  salesmanship.  The  pro- 
gram calls  for  blackboard  talks  and 
other  educational  features. 

Dayton  Jovian  Activities. — The  first 
monthly  dinner  of  the  fall  and  winter 
season  was  held  by  the  Dayton  Jovian 
League  on  Monday  evening,  City  Man- 
ager Waite  being  the  principal  speaker 
and  guest  of  honor.  He  entertained  the 
Jovians  with  an  interesting  account  of 
his  experiences  as  a  student  soldier  at 
Plattsburg.  The  League  is  preparing 
for  one  of  its  characteristic  big  rejuve- 
nations on  Oct.  2,  which  will  assist 
largely  in  stirring  up  enthusiasm  for 
the  coming  convention  at  Indianapolis. 

Philadelphia  Iron  &  Steel  Engineers' 
First  Meeting. — The  first  monthly  meet- 
ing of  the  Philadelphia  section  of  the 
Association  of  Iron  &  Steel  Electrical 
Engineers  of  the  1916-1917  season  will 
be  held  at  the  Continental  Hotel  on 
Oct.  7.  The  speakers  will  be  George 
W.  Richardson,  who  will  present  a  pa- 
per on  the  "Mechanical  and  Electrical 
Control  of  the  Heroult  Electric  Arc  Fur- 
nace," and  T.  S.  Quinn,  treasurer  of  the 
Lebanon  Steel  Foundry,  Lebanon,  Pa., 
who  will  speak  on  "Electric  Steel  Mak- 
ing." The  meeting  will  be  preceded  by 
an  informal  dinner.  Arrangements  have 
been  made  for  special  entertainment. 
Linn  O.  Morrow,  Nineteenth  and  Hamil- 
ton Streets,  is  secretary. 

Toronto  Electrical  Luncheon  Club. — 
Beginning  on  Sept.  1  the  Toronto  Elec- 
trical Luncheon  Club  resumed  its 
weekly  sessions.  The  luncheons  are 
held,  as  last  year,  in  the  Prince  George 
Hotel  and  are  followed  by  short  ad- 
dresses. The  speakers  for  the  month  of 
September  were  as  follows:  F.  A.  Gaby, 
chief  engineer  Hydro-Electric  Power 
Commission  of  Ontario,  on  "Hydro 
Transmission,"  Sept.  8;  A.  Monroe 
Grier,  vice-president  and  secretary  of 
the  Canadian  Niagara  Power  Company, 
on  "Philosophy  and  National  Charac- 
ter," Sept.  15;  Frederic  Nicholls,  presi- 
dent and  general  manager  of  the  Cana- 
dian General  Electric  Company,  On 
"Pioneer  Days  in  Power  Development 
in  Canada,"  Sept.  22;  Wills  MacLach- 
lan,  inspector  of  the  Electrical  Employ- 
ers' Association,  on  "Accident  Preven- 
tion and  Resuscitation  from  Electrical 
Shock,"  Sept.  29. 


Associations 
and  Societies 

A  coinplclc  Directory  of  Klcctrical 
Associations  is  rcf,Mil!irly  printed  in 
I  lie  first  issneof  each  month  on  the 
next -to-lasl  text  l)affe. 


Dallas  Electric  Club  and  Jovian 
League. — W.  E.  GrifTitts,  manager  Post- 
al Telegraph  &  Cable  Company,  gave  a 
practical  demonstration  of  the  compa- 
ny's "call  box  system"  at  the  regular 
weekly  meeting  on  Sept.  8.  He  showed 
the  various  parts  of  routine  through 
which  a  telegram  goes  from  the  time  it 
is  received  until  the  time  it  is  delivered. 

Electric  Car  Sociability  Run  Under 
Auspices  of  New  York  Section. — The 
fourth  semi-annual  New  York  City  So- 
ciability Run  for  owners  of  electric 
pleasure  cars  is  scheduled  for  Wednes- 
day afternoon,  Oct.  4,  under  the  aus- 
pices of  the  New  York  Electric  Vehicle 
Association.  It  is  anticipated  that  be- 
tween seventy-five  and  100  cars  will 
participate. 

Schenectady  Section,  A.I.E.E, — At 
the  recently  held  annual  election  of  the 
section  the  following  officers  were 
chosen  for  the  term  which  commenced 
on  Aug.  1,  1916:  Chairman,  C.  E.  Eve- 
leth;  vice-chairmen,  L.  A.  Hawkins,  K. 
A.  Pauly,  T.  S.  Eden;  treasurer,  T.  A. 
Worcester;  secretary,  H.  L.  Andrews. 
Officers  elected  last  year  and  whose 
terms  continue  through  the  coming 
year  are:  Vice-chairmen,  S.  H.  Blake, 
H.  P.  Broderson,  W.  L.  Upson.  The 
following  committees  have  been  ap- 
pointed: Meetings  and  paper  committee 
— chairman,  L.  T.  Robinson,  Dr.  W.  R. 
Whitney,,  Prof.  E.  J.  Berg,  H.  M.  Ho- 
bart and  L.  Gibson;  entertainment  com- 
mittee— chairman,  A.  D.  Kline;  educa- 
tion committee — chairman,  E.  B.  Mer- 
riam;  apparatus  committee — chairman, 
J.  P.  Rockford,  membership  committee 
— chairman,  W.  C.  Fick.  The  first 
meeting  of  the  year  will  be  held  early 
in  October. 

Chicago  Chapter,  A.  A.  E.— The  Chi- 
cago Chapter  of  the  American  Associ- 
ation of  Engineers  at  its  meeting  on 
Sept.  1  listened  to  Alderman  Charles  E. 
Merriam  speak  upon  "City  Government 
in  Chicago,"  particularly  upon  engi- 
neering subjects  which  came  to  his  at- 
tention on  the  Council  committees.  A. 
H.  Krom,  chairman  national  member- 
ship committee,  informed  the  members 
that  the  association  had  been  growing 
at  the  rate  of  about  100  a  month,  but 
due  to  the  personal  campaigns  of  vari- 
ous members  it  was  increased  to  more 
than  200  new  members  for  the  month 
of  August.  The  national  association 
will  hold  its  second  annual  booster  din- 
ner in  Chicago  at  the  City  Club  on 
Oct.  6.  C.  Francis  Harding,  professor 
of  electrical  engineering,  Purdue  Uni- 
versity, will  give  the  principal  address 
on  "Marketing  Engineering  Ability." 
John  Ericson,  city  engineer,  will  tell  of 
his  experiences  in  hiring  engineers  and 
of  their  qualifications. 


The     Radio     Club     of     America. — A 

meeting  of  the  club  was  held  on  Sept. 
15  at  Columbia   University,  New  York 
City.      Alfred    H.    Grebe    presented    a 
paper     on     "A     Modern     Experimental ' 
Radiotelegraph  and  Telephone  Station." 

Western  Society  of  Engineers. — The 

Western  Society  of  Engineers  was  ad- 
dressed Sept.  25  by  Clinton  B.  Stewart, 
consulting  engineer,  Madison,  Wis. 
B.  E.  Grant,  president,  announced  that 
the  board  of  directors  had  elected  I).  W. 
Roper,  second  vice-president,  to  the 
first  vice-presidency  to  fill  the  vacancy 
caused  by  the  death  of  C.  H.  Cartlidge.  , 
H.  J.  Burt  was  elected  to  fill  Mr. 
Roper's  place.  Prof.  C.  T.  Johnston 
will  speak  on  "The  Engineer  and  Public 
Service"  on  Oct.  2. 

Akron  Jovians  Hold   Rejuvenation. — 

The  Jovian  Electrical  League  of  Akron 
held  a  rejuvenation  on  Sept.  23.  The 
organization  will  meet  once  every  week 
at  a  noon  luncheon  to  discuss  every  [ 
phase  of  current  electrical  topics  until 
the  beginning  of  summer.  A  series  of 
lectures  will  be  given  by  many  out-of- 
town  experts,  one  of  which  will  be  on 
factory  illumination  by  a  National  Elec- 
tric Light  Association  engineer.  These 
lectures  will  be  delivered  in  factories, 
as  the  league  has  not  decided  upon  any 
special  location  for  its  clubrooms. 

Lynn   Institute   Section   After  Mem- 
bership List  of  1000. — The  membership 
committee  of  the  Lynn  section,  Ameri- 
can  Institute   of   Electrical   Engineers,  , 
held  a  meeting  on  Sept.  19  for  the  pur-  j 
pose  of  making  arrangements  for  the  | 
coming   season.     It  is  proposed  to  in-  I 
crease  the   membership   of  the  section  ; 
this  year  and  the  mark  which  the  com- 
mittee has  in  mind  is  1000.     Last  year  ; 
the   membership  was   786.     This  year,  i 
with  the  prevailing  business  conditions,  • 
a    big    increase    seems    assured.      The 
tentative  program  for  the  winter  which 
has  been  prepared  calls  for  eleven  lec- 
tures by  well-known  authorities.    In  ad- 
dition there  will  be  several  special  meet- 
ings with  local  speakers  and  the  annual 
dinner  which  will  be  held  in  Boston  on 
Feb.  3,     Sightseeing  trips  will  also  be 
made  to  big  industrial  plants. 

Old  Telegraphers  Meet. — Three  hun- 
dred old  time  telegraphers  met  on 
Tuesday  at  the  Hotel  Astor,  New  York,  . 
to  exchange  reminiscences  and  have  &  j 
good  time.  They  are  organized  as  the 
Old  Time  Telegraphers  and  Historical 
Association,  and  their  reunion  was  a 
feature  of  the  thirty-fifth  annual  meet- 
ing of  the  United  States  Military  Tele- 
graph Corps.  In  the  afternoon  the 
telegraphers  took  a  trip  around  New 
York  on  a  sightseeing  yacht.  A  recep- 
tion and  dance  at  the  Hotel  Astor  was 
held  at  night.  The  following  officer? 
were  elected  for  the  coming  year: 
President,  W.  H.  Canniff,  Cleveland, 
former  president  of  the  Nickel  Plate 
road;  vice-presidents,  T.  W.  Hill  of  the 
Cleveland  National  Bank,  F.  W.  Strong, 
superintendent  of  the  Postal  Telegraph 
and  Cable  Company,  Cleveland,  and  B. 
J.  Ross,  manager  of  the  Western  Union 
Telegraph  Company,  Cleveland;  secre- 
tary and  treasurer,  F.  J.  Scherrer,  New  I 
York.  Next  year's  meeting  will  be  in  ' 
Cleveland. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


MPROVING  DEMAND  FOR 

UNDERGROUND  CONDUIT 

'rospects    Bright   for   Next   Year,    Though   Scarcity 

of  Labor  and  Higher  Wages  Are  Delaying 

DeUveries  and  Causing  Higher  Prices 

After  a  number  of  lean  years  manufacturers  of  under- 
round  conduit  are  again  busy.  Some  very  large  jobs,  such 
s  the  New  York  City  subways,  have  kept  certain  manu- 
acturers  very  busy  for  some  years,  but  on  the  whole  the 
emand  for  conduit  has  of  late  years  been  steadily  dropping 
ff.    Government  statistics  for  the  year  1914  show  that  over 

per  cent  less  conduit  was  turned  out  in  that  year  than 
ve  years  previous.  This  is  for  both  interior  and  under- 
round  conduit;  but  it  is  well  known  that  the  volume  of 
usiness  in  the  former  has  been  increasing  for  some  time. 

Manufacturers  of  stone  and  clay  conduit  who  answered 
le  inquiries  of  the  Electrical  World  reported  good  busi- 
ess  and  the  outlook  for  the  future  bright.  The  only  manu- 
acturer,  however,  of  creosoted  wood  conduit  reporting 
tated  business  was  below  normal,  giving  as  the  reasons 
16  higher  price  of  lumber  and  increased  oil  costs  particu- 
irly.  Fiber  conduit  appears  to  be  in  excellent  demand, 
ith  good  prospects. 

Labor  and,  in  certain  kinds  of  conduit,  scarcity  of  raw 
laterial  have  acted  to  hold  back  deliveries.  Higher  prices 
ave  been  commensurate  with  advancing  wages  of  labor  ex- 
;pt  where  the  cost  of  raw  material  enters  considerably  into 
16  ultimate  cost.  Labor  plays  a  most  important  part  in 
le  underground  conduit  market.  Besides  being  the  pre- 
jminating  manufacturing  cost,  it  is  the  predominating  in- 
;allation  cost.  Higher  labor  cost,  therefore,  is  undoubt- 
lly  accountable  for  the  business   not  being  greater   than 

is. 

Credits  and  collections  have  been  good.  Manufacturers 
ive  been  more  careful  of  recent  years  in  extending  credit, 
id  have  consequently  fewer  poor  accounts. 


CONDENSER  TRADE  VERY  ACTIVE 

"ices  Considerably  Advanced  Owing  to  Existing 
I  Situation  in  Metal  Market 

jBusiness  in  steam  condensers  is  far  in  excess  of  what 
'luld  be  considered  normal.  Some  manufacturers  place 
tjir  present  output  in  the  neighborhood  of  200  per  cent  of 
tit  of  normal  years.  During  the  several  years  of  depres- 
fn  immediately  preceding  the  European  war  no  large  un- 
ctakings  were  entered  into  for  material  extensions  of  ex- 
i  ing  plants,  power  stations,  etc.,  or  for  work  on  new  in- 
s  nations  of  that  class.  Between  a  year  and  a  year  and  a 
hf  ago  there  was  a  sudden  resumption  of  activity  in  such 
iitallations,  causing  an  exceedingly  large  demand  for 
Sam  turbines  and  condensers,  not  only  in  large  numbers 
b,  also  in  units  of  very  large  capacity.  The  demand  con- 
ti'ies  and  manufacturers  are  unanimous  in  their  opinion 
tl't  present  signs  show  no  diminution  of  the  market  in  the 
fiT  future. 

rices  have  advanced  materially,  and  for  several  obvious 
"Cions.  It  is  well  known  that  during  the  years  of  busi- 
fi<5  at  a  low  level  the  builders  of  such  machinery  were 
-opelled,  in  order  to  maintain  their  organization,  to  take 
)r!rs  at  most  unsatisfactory  prices.  Indeed,  much  of  the 
'tness  was  done  at  very  little  above  the  cost  of  produc- 
u.  The  large  demand  now  existing  for  such  machinery, 
ang  to  the  utmost  the  capacity  of  all  builders,  has  had 
h' natural  consequence   of  permitting  machinery  builders 


to  derive  a  profit  from  their  operations  more  commensurate 
with  the  market.  Besides  the  cost  of  both  labor  and  ma- 
terial have  been  notably  augmented.  As  a  single  illustra- 
tion, condenser  tubes,  which  constitute  a  large  proportion 
of  the  cost  of  a  steam  condenser,  are  dependent  in  price 
upon  the  selling  price  of  copper,  which  has  advanced  since 
1915  considerably  more  than  100  per  cent.  These  tubes  and 
tube  plates  are  made  of  brass  and  have  increased  in  price 
from  around  18  cents  to  the  neighborhood  of  45  cents. 

Deliveries  are  longer  than  normal.  The  amount  of  busi- 
ness in  hand  makes  it  necessary  to  quote  extended  de- 
liveries on  new  business.  It  has  not  proved  easy  for  the 
manufacturer  to  increase  the  forces  of  skilled  labor  which 
are  required  for  such  work  in  the  same  measure  as  the 
business  requiring  such  labor  has  increased.  Both  credits 
and  collections  are  good. 

One  thing  that  was  noted  in  the  canvass  of  the  manu- 
facturers of  steam  condensers  was  that  in  spite  of  the  in- 
creased business  a  number  of  manufacturers  who  formerly 
were  in  this  line  have,  for  the  present,  discontinued  the 
manufacture  of  condensers.  These  places  were  for  the  most 
part  foundries.  Foundries  have  for  the  last  twelve  months 
been  so  cluttered  up  with  orders  for  regular  work  that  they 
have  been  forced  to  discontinue  many  of  their  side  lines. 


HEATING  APPLIANCES  PRICES 

Increased    Metal    Prices   and    Necessity    of    Meeting 
Schedule    Affects    Cost   of   Appliances 

Manufacturers  of  electric  heating  appliances  are  one  by 
one  raising  their  prices.  The  latest  manufacturer  to  enter 
the  fold  is  the  Simplex  Electric  Heating  Company,  which 
late  this  week  announced  advances  on  a  number  of  articles, 
taking  effect  on  Sept.  25.  Previous  to  this  the  Hotpoint 
Electric  Heating  Company,  and  Landers,  Frary  &  Clark  an- 
nounced increases  in  some  of  their  lines.  Many  of  the  range 
manufacturers,  too,  it  is  understood,  have  had  to  ask  more 
for  their  products.  The  general  impression  throughout  the 
trade  is  that  an  advance  can  be  expected  on  practically  all 
of  the  principal  heating  appliances. 

How  much  of  this  raise  is  owing  to  the  price  of  metal 
and  how  much  to  the  necessity  of  meeting  the  license  sched- 
ule it  could  not  be  learned.  It  is  known,  however,  that 
prices  are  being  placed  on  some  articles  that  will  bring 
them  above  schedule.  Inasmuch  as  the  owners  of  the  Marsh 
patent  have  been  exceedingly  liberal  in  the  matter  of  roy- 
alties, it  is  more  than  likely  that  the  condition  of  the  metal 
market  is  the  predominating  influence  in  arriving  at  prices. 


A  LARGE  DEMAND  FOR 

CHRISTMAS  TREE  OUTFITS 

Growth  of  the  Safety-First  Movement  and  the  With- 
drawal of  Germany  and  Austria  from  the 
Market  Boosts  Domestic  Business 

Business  in  Christmas-tree  lighting  outfits  this  year  is 
unprecedented.  There  seems  to  be  every  reason  for  belief 
that  the  small  electric  lamps  for  Christmas  trees  have  come 
to  stay  and  will  gradually  replace  the  dangerous  grease- 
dripping  candles.  Education  of  the  public  to  the  safety- 
first  movement  is  developing  and  expanding,  and  has  natu- 
rally had  a  marked  influence  upon  the  trade  for  lighting 
outfits.  Furthermore,  Germany,  Austria  and  Holland,  which 
formerly  supplied  large  quantities  of  these  decorative  min- 
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iature  lamps  for  Christmas  j)urposes,  have,  for  reasons  of 
war  or  other  markets  nearer  at  hand,  been  forced  prac- 
tically to  abandon  the  American  market.  So  f>;reat  has 
been  the  demand  that  a  number  of  manufacturers  have 
already  been  sold  out.  Last  year  was  one  of  the  best  years 
the  trade  ever  had,  and  as  a  result  there  was  very  little 
stock  carried,  so  that  the  demand  on  the  manufacturer  this 
year  is  jjfreater  than  usual  for  that  reason  also. 

The  prices  have  advanced  this  year,  due  to  the  advanced 
cost  of  manufacturing-  material.  Deliveries,  it  is  under- 
stood, are  somewhat  uncertain,  as  most  mills  manufacturing 
wire  are  behind  in  their  deliveries.  Deliveries  have  already 
begun  and  there  is  every  reason  to  believe  that  manufac- 
turers will  be  able  to  make  deliveries  on  their  entire  output. 

Owing  to  the  increased  demand  this  year  manufacturers 
are  more  careful  in  extending  credit,  and  as  a  result  it  is 
anticipated  that  collections  will  be  very  good. 


LARGE  BOILER  MARKET 

Inability  to  Make  Better  Deliveries  Keeps  Business 
from  Further  Increasing 

Although  the  boiler  market  is  enormous,  the  incoming 
orders  at  the  present  time  are  few.  There  is  but  one  rea- 
son, and  that  is  deliveries.  Boiler  manufacturers  are 
swamped  with  business  and  are  turning  out  the  maximum 
amount  possible.  Could  the  manufacturers  make  better 
deliveries  it  is  believed  that  they  could  increase  their  pres- 
ent business  by  half.  Deliveries  that  under  normal  condi- 
tions took  six  weeks  now  take  six  months  or  longer.  Labor 
has  been  accountable  for  this  situation  to  a  certain  extent. 
Strikes  have  tied  up  some  shops  for  a  long  time.  Raw  ma- 
terials have,  however,  played  the  greatest  havoc  with  de- 
liveries. Castings  have  been  difficult  to  obtain,  but  of 
boiler  tubing  it  has  been  almost  impossible  to  get  sufficient 
quantities.  The  larger  tube  concerns  have  been  forced  to 
sell  tubing  to  old  customers  pro  rata,  based  on  past  orders. 
The  tube  people  are  sold  out  for  months  to  come  and  will 
promise  no  deliveries. 

Boiler  buying  on  a  large  scale  began  early  last  fall, 
reaching  its  height  in  the  winter  months.  Most  of  it  is  for 
industrial  use.  It  has  been  roughly  estimated  that  between 
25  and  30  per  cent  of  the  orders  this  year  have  been  for 
central  station  service.  Many  of  the  boilers  for  industrial 
service  will  be  used  for  isolated  electrical  plants,  however, 
making  the  total  to  be  employed  for  generating  electricity 
much  larger.  Many  of  such  installations  are  for  steel  and 
iron  mills. 

While  there  has  been  a  tendency  lately  toward  particu- 
larly large  turbine  units,  no  such  tendency  has  been  evi- 
dent in  the  boiler  field.    The  units  were  of  the  averages  size. 


■    CONDITIONS  IN  SECOND-HAND 

MARKET 

Heavy   Demand   Has   Greatly    Reduced   Stock,   and 

Little  Equipment   Is   Now   Available 

for    Replenishment 

Conditions  in  the  second-hand  electrical  equipment  mar- 
ket are  without  precedent.  The  very  slow  delivery  on  new 
equipment  on  the  part  of  the  manufacturers  has  naturally 
turned  much  attention  to  used  equipment,  with  the  result 
that  the  stocks  of  the  used  electrical  machinery  dealers  has 
been  greatly  reduced.  Coupled  with  this  unusual  demand 
is  a  pronounced  absence  of  desire  on  the  part  of  owners  to 
sell  old  and  used  machines.  Central  station  companies  and 
others  generally  are  holding  onto  their  old  equipment,  very 
largely  as  a  means  of  helping  out  while  awaiting  delivery 
on  additional  equipment.  Electrical  machinery  is  at  such  a 
premium  that  they  apparently  are  reluctant  to  sell  the  idle 
machine  for  fear  of  an  emergency'  use  for  it,  while  the 
marl<;et  conditions  for  electrical  equipment  are  such  as 
would  make  it  practically  impossible  to  get  immediate  de- 
livery from  outside  on  any  machine  to  help  out. 

The  dealers  have  had  an  unusual  demand  for  direct- 
current  motors  and  equipment  generally.  Up  to  the  end  of 
last  year  the  market  for  this  type  of  machines  had  been 


falling  off  and  they  had  begun  to  shut  down  on  purchases, 
due  to  the  accumulation  of  direct-current  stock.     This  was  ;, 
a  reflection  of  the  very  wide  move  toward  adopting  three- 
phase,  alternating-current  drive  on  new  work  and  the  tend-  | 
ency  to  displace  direct-current  installations  with  the  alter-  ' 
nating-current  type.     The  conditions  prevailing  in  the  mar- 
ket of  four  and  live  months'  delivery  on  alternating-current 
motors,  however,  have  caused  a  general  turning  back  to  the 
(liiect-current    motors    in    second-hand    stocKS,    and    as    one 
prominent  dealer  says,  "These  conditions  have  set  the  in- 
dustry back  about  ten  years  in  the  type  of  equipment  be- 
ing used."  I 

Despite  unusual  activity  to  secure  used  equipment  for  the  m 
trade,  the  stocks  have  fallen  off  50  per  cent  of  what  they 
were  a  year  ago  and  prices  have  increased  at  least  50  per  j 
cent  on  the  average;  but  so  important  is  the  service  of  im- 
mediate delivery  that  price  is  repeatedly  indicated  to  be  of 
little  moment. 

Considerable  difficulty  is  being  experienced  by  the  dealers 
in  listing  and  quoting  on  machines,  as  the  sales  are  so  rapid 
as   to    make   it    continually   necessary   to    inform   the    cus-  [ 
tomer  the  article  was  sold  between  the  time  of  quoting  and 
leceipt  of  his  order. 


LARGE  FLASHLAMP  TRADE 

Estimates  Place  the  Battery  Production  for  Flash- 
lamps  for  the  Year  1916  at  130,000,000 

Trade  in  flashlamps  has  grown  to  a  tremendous  total,  in- 
creasing this  year  to  greater  totals  than  ever  before.   Much 
of  this  has  been  for  foreign  consumption  although  there  has 
been  an  extraordinary  demand  from  the  domestic  markets. 
A  considerable  part  of  the  export  business  was  to  supply 
the  soldiers  in  the  trenches  in  Europe  with  lamps,  and  also 
for  distribution  in  the  British  Isles.     The  air-raid  defence  : 
acts  curtailed  the  electric  lighting  to  such  an  extent  that  j 
there   has  developed  a  flourishing  demand  in  England  for  j 
riashlamps.  | 

The  sale  of  flashlamps  in  this  country  has  been  large  for  ; 
more  than  one   reason.   It  has   now  outgrown  the  novelty  I 
stage  and  has  taken  its  place  as  a  commodity.    Almost  every  < 
hardware  shop,  electrical  dealer's  store,  drygoods  store,  drug  t 
store  and  many  others  handle  and  push  flashlamps.     The 
secret  is  undoubtedly  a  regular  list  price  which  is  well  lived 
up  to  and  an  enormous  discount.    The  profit  is  in  the  neigh- 
borhood of  100  per  cent.    Also,  the  manufacturer  now  stands 
back  of  his  goods  and  if  a  battery  proves  defective  the  cus- 
tomer gets  from  the  dealer  a  new  one  without  cost  and  the 
dealer  in  turn  obtains  one  free  from  the  manufacturer. 

Raw  materials  are  hard  to  obtain  and  for  that  reason  pro- 
duction has  been  curtailed  to  some  extent.  The  cases  are 
for  the  most  part  made  of  brass  with  a  nickel  finish,  and 
these  materials  being  in  the  war  order  class  are  about  the 
most  difficult  of  the  raw  products  to  obtain.  Fiber  is  also 
used  to  a  considerable  extent  for  cases  and  this,  too,  is  'way 
behind  on  delivery.  Considering  this  condition  in  manu- 
facturing materials  and  also  considering  the  labor  situation 
that  has  prevailed  and  volume  of  business,  that  has  devel-  , 
oped,  deliveries  are  excellent. 

With  one  or  two  exceptions,  producers  have  not  as  yet 
raised  their  prices  to  the  domestic  consumer  in  spite  of  the 
heavy  increase  in  cost  of  materials.  It  is  their  aim  to  try 
to  keep  prices  down  by  increasing  the  volume  of  output. 
For  the  export  trade,  however,  it  is  understood  there  have 
been  advances  in  price.  The  1916  output  of  batteries  for 
flashlamps  has  been  conservatively  estimated  at  130,000,000, 
of  which  it  is  estimated  100,000,000  will  be  taken  by  the 
domestic  trade  and  30,000,000  by  the  export  trade.  Since 
the  majority  of  these  batteries  are  for  renewal  purposes 
these  figures  give  no  indication  of  the  number  of  flashlamps 
that  will  be  turned  out  this  year. 

There  is  always  a  large  demand  for  this  class  of  goods  at 
Christmas  time.  Should  the  demand  this  Christmas  come 
up  to  expectations  it  is  estimated  that  the  supply  of  batteries  , 
will  amount  to  not  more  than  75  per  cent,  and  of  cases  to  not 
more  than  60  per  cent  of  the  demand.  For  that  reason  man- 
ufacturers urge  the  trade  to  place  their  orders  eariy  so  as 
to  be  sure  of  a  sufficient  supply. 

With  the  demand  as  great  as  it  is  collections  and  credits 
have  become  much  better. 
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Manufacturing  and  Industrial 

John  R.  Allen  has  resigned  as  Chicago  manager  of  the  E. 
,  Freeman  Electric  Company,  and  has  taken  an  active  inter- 
t  in  the  James  E.  Gleason  Company,  106  South  Clinton 
reet,  which  will  in  the  future  act  as  Chicago  representa- 
/es  for  the  E.  H.  Freeman  Electric  Company  as  well  as  for 
e  Trenton  Porcelain  Company  and  the  P.  &  B.  Manufactur- 
g  Company. 

St.  Louis  Apartment  House  Has  Electric  Ranges. — The 
enteer  Realty  Company  of  St.  Louis,  Mo.,  has  installed 
irty-six  electric  ranges  in  its  new  apartment  house  at  the 
rner  of  West  Pine  and  East  Kings  Highway.  The  electric 
nges,  which  were  made  by  the  Globe  Stove  &  Range  Com- 
ny,  Kokomo,  Ind.,  are  of  the  B-4  type  with  three  top 
its,  elevated  oven  and  top  and  bottom  heating  units  in  the 
en. 

190.000  Hp.  of  Steel  Mill  Equipment  Sold  in  Eighteen 
jiiths. — Speaking  before  the  recent  convention  of  the  In- 
ma  Electric  Light  Association  at  Fort  Wayne,  W.  H. 
.tterson  of  the  Westinghouse  Electric  &  Manufacturing 
impany  commented  on  the  company's  huge  sales  of  power 
uipment.  Since  Jan.  1,  1915,  said  he,  the  company  has  sold 
i^enty-two  units  for  main  rolls  of  steel  mills,  aggregating 
0,000  hp.  Thirty  of  these  units  will  be  operated  by  cen- 
il  station  power. 

Wire  and  Brass  Factories  Large  Buyers  of  Copper. — The 
lume  of  copper  sales  during  the  past  ten  days  was  in 
e  neighborhood  of  75,000,000  lb.,  according  to  estimates 
producers  figuring  largely  on  the  business  done.  Domes- 
:  demand  was  from  brass  and  wire  mills.  The  brass 
ints  laid  in  their  requirements  against  recent  record- 
eaking  tonnages  of  finished  goods  sold  to  the  banking 
ents  of  foreign  governments.  Wire  mills  bought  copper 
ainst  a  renewal  of  demand  for  their  products  from 
mestic  users. 

Permissible  Portable  Electric  Mine  Lamps. — In  the  issue 
the  Electrical  World  for  Sept.  9,  recent  approved  equip- 
:nt  by  the  Bureau  of  Mines  was  reported,  Approval  No.  13 
d  Approval  No.  16  in  the  government  report  confused  the 
mes  of  storage  battery  manufacturers.  The  government 
)ort  quoted  in  these  items,  stated  that  the  iron-clad  Exide 
ttery  was  manufactured  by  the  Edison  Storage  Battery 
mpany  of  Philadelphia,  Pa.  The  name,  of  course,  should 
ve  been  Electric  Storage  Battery  Company  of  Philadel- 
ia.  Pa.,  manufacturers  of  the  iron-clad  Exide  battery  as 
ated  in  the  government  report. 

rhe  VanDorn  Electric  Tool  Company  of  Cleveland,  Ohio, 
lounces  the  opening  of  its  new  factory,  which  will  about 
ible  the  output  capacity  of  the  company.  Railroad  con- 
ation is  furnished  by  a  spur  from  the  Cleveland  Belt  Line 
ilroad,  which  extends  along  a  loading  platform  at  the  rear 
the  plant.  The  VanDorn  Company  specializes  on  only 
;  line  of  equipment — portable  electric  tools — the  depart- 
nts  being  so  arranged  that  testing  of  materials,  manufac- 
■e  and  inspection  of  parts  and  the  assembling  and  testing 
the  finished  tools  will  proceed  with  the  minimum  amount 
lost  motion. 


NEW  YORK  METAL  MARKET  PRICES 

, Sept.  19 ,      , Sept.  26 , 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid         Asked 

Copper                                          £       s     d  £       s     d 

rulon,  standard  spot....           116      0      0  116      0      0 

'rime    Lake     27. T.^       to  28.2r)t  28.00       to  28.r)0t 

electrolytic    28.37%  to  28.62  Vof  28.371/2  to  28.62^.  f 

'asting    26.00       to  26.2 5 1  26.621/2  to  26.75 

-opper  wire  base 33.00t  SS.OOf 

I'l 7.00  7.00 

■kel    .-,0.00  .''>0.00 

;et  zinc,  f.o.b.  smelter.  .               15.00t  15.00 

■Her    9.55       to    9.80  9.05       to    9.30 

,,  straits 38.50  58.62 Vj 

iminum,  98  to  99  percent   60.00      to62.00t  61.00      to  62.00t 

1  OLD  METALS 

!ivy  copper  and  wire.  .  .    22.00       to  22.50t  23.00       to  23.50t 

iiss,  heavy 12.75       to  13.00t  13.00       tol3.25t 

iss,  light 9.10       tol0.50t  10.00       to  10.50t 

id,   heavy    5.65      to    5.87i/.t  5.871/,  to    6.00t 

t'-    scrap    6.00       to    6.50t  6.25   '  to    6.75t 

COPPER  EXPORTS 

ul  tons  to  Sept.   26 21.851 

|Noniinal.  , 

I 


Corporate  and  Financial 

Hoosac  River  Electric  Light  &  Power  Company,  Schaghti- 
coke,  N.  Y.— The  Public  Service  Commission  for  the  Sec- 
ond District  of  New  York  has  authorized  the  merger  of 
the  Schnectady  Power  Company  and  the  Hoosac  River 
Electric  Light  &  Power  Company.  The  latter  company 
has  been  practically  owned  by  the  former  for  some  years. 
The  merger  is  to  be  without  expense  except  for  necessary 
taxes. 

Merchants'  Heat  &  Light  Company,  Indianapolis,  Ind.— 

In  its  annual  report  for  the  year  ended  June  30,  1916, 
filed  with  the  Indiana  Public  Service  Commission,  the  oper- 
ating revenues  of  the  company  for  the  year  were  given  as 
$1,093,563.75,  while  operating  expenses  amounted  to  $606,- 
557.87  and  taxes  amounted  to  $100,063.63,  making  a  total 
deduction  from  the  operating  revenues  of  $706,621.50.  This 
left  net  operating  revenues  of  $386,942.25,  according  to  the 
report,  and  to  this  was  added  non-operating  revenues 
amounting  to  $11,416.77.  The  gross  income  thus  totalled 
$398,359.02.  From  this  amount  bond  interest  in  the  sum  of 
$206,604.59  was  paid  and  miscellaneous  deductions 
amounted  to  $17,377.26,  or  a  total  deduction  from  the  gross 
income  of  $223,981.85.  The  net  income  for  the  company, 
as  shown  by  the  report,  was  $174,377.17.  During  the  pre- 
ceding year  the  net  income  of  the  company  was  but  $105,- 
214.14.  During  the  year  for  which  the  report  was  made 
the  company  deducted  from  the  net  income  a  dividend  to 
stockholders  of  $66,000,  and  a  surplus  accumulated  during 
the  year  was  left  amounting  to  $108,377.17.  At  the  beginning 
of  the  year  the  company  had  a  surplus  of  $115,588.62,  the  re- 
port showed,  while  the  annual  surplus  for  the  preceding  year 
was  given  as  $55,714.14.  The  total  surplus  of  the  company 
at  the  close  of  the  year  for  which  the  report  is  made  was 
given  as  $223,654.94.  The  total  number  of  kilowatt-hours 
sold  during  the  last  year  was  32,900,133,  an  increase  over 
the  preceding  year's  total,  which  was  19,027,453.  The  total 
number  of  customers  of  the  company  also  jumped  during 
the  year  just  passed.  The  electric  consumers  during  the 
year  for  which  the  report  is  given  were  12,089  in  number, 
while  for  the  year  preceding  the  total  of  this  class  of  con- 
sumers was  but  9,899.  Steam  heat  customers  last  year 
numbered  480,  and  the  same  number  was  supplied  during 
the  preceding  year.  Hot  water  heat  customers  during  the 
last  year  numbered  525  and  this  number  did  not  change 
from  the  preceding  year.  The  total  of  all  consumers  during 
the  year  just  passed  was  13,094 — as  against  a  total  of 
10,904  for  the  preceding  year. 

Toronto  (Canada)  Hydro-Electric  System.— The  fifth  an- 
nual report  for  the  year  ended  Dec.  31,  1915,  has  been 
made  to  the  city.  The  operations  for  the  year  yielded  the 
following"  results: 

Gross   income    $1,620,188 

Expenses 979,209 

Net   from   operating $640,979 

Non-operating   charges    13,773 

Balance    $627,206 

Interest,   depreciation  and  sinking  fund 624,068 

Surplus $3,138 

In  their  report  the  commissioners  stated:  "Satisfactory 
progress  was  made  during  the  year  1915.  Notwithstand- 
ing the  reduction  in  rates  ranging  on  the  average  in  the 
different  classes  of  service  from  13  per  cent  to  28  per 
cent,  the  gross  income  shows  an  increase  over  that  of  1914 
of  7.9  per  cent.  The  increase  in  the  commercial  income 
for  the  year  amounted  to  nearly  66.4  per  cent  of  the  total 
against  63.9  per  cent  in  1914,  and  59.05  per  cent  in  1913. 
The  support  of  the  general  public  is  therefore  steadily 
and  satisfactorily  increasing,  and  the  business  arising  from 
supplying  its  requirements  represents  each  year  an  in- 
creasing proportion  of  the  total  output.  This  is  obviously 
a  markedly  satisfactory  feature  of  the  operations,  indi- 
cating as  it  does  an  increasing  confidence  on  the  part  of 
the  public  at  large.  The  municipal  income  represents  the 
balance  of  the  year's  business,  or  about  one-third  of  the 
whole." 

The  energy  sold  for  the  year  amounted  to  more  than 
109,500,000  kw.-hr.,  being  an  increase  of  over  30  per  cent. 
The  total  revenue  from  the  sale  of  energy  did  not  increase 
correspondingly,    owing    to    the    substantial    rate    reduction 
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made  a.s  from  January,  1915.  In  spite  of  this  reduction, 
however,  the  total  revenue  increased  about  $100,()()().  Thai 
received  from  the  civic  services  was  actually  about  $l{()()() 
less  than  for  the  previous  year  due  also  to  the  rate  reduc 
tion,  although  the  energy  supplied  for  such  services  in- 
creased about  11  per  cent.  The  avei'age  price  obtained 
from  private  customers,  excluding  energy  for  resale,  wat; 
2.01  cents  per  kilowatt-hour,  whereas  the  corresponding 
figure  for  the  civic  services  is  1.04  cents.  The  average 
price  obtained  for  the  total  output  sold  for  the  year  shows 
a  reduction  of  more  than  17  per  cent.  The  net  gain  in  the 
number  of  customers  for  the  year  exceeded  7100,  and  in 
the  customers'  connected  load  the  gain  was  more  than 
21,000  hp.  The  peak  load  for  the  year  was  over  40,000 
hp.,  an  increase  of  more  than  38  per  cent.  The  capital  ex- 
penditure during  the  year  was  less  than  in  1914,  every 
effort  being  made  to  reduce  the  same  to  the  lowest  possi- 
ble limit  consistent  with  obtaining  such  new  business  as 
was  available.  Power  purchased  from  the  Hydro-Electric 
Power  Commission  of  Ontario  during  the  year  amounted 
to  nearly  $431,000,  an  increase  over  1914  of  more  than 
$105,000,  or  over  30  per  cent.  The  total  sum  expended  on 
operating  and  maintenance  for  the  year,  excluding  power 
purchased,  was  smaller  than  in  1914  in  spite  of  the  greatly 
increased  output. 

Waupaca  (Wis.)  Electric  Light  &  Railway  Company. — 
The  controlling  interest  in  this  company,  which  has  been 
owned  by  Irving  P.  Lord  for  the  last  twenty-five  years,  has 
been  sold  to  E.  A.  Aspness  of  Montevideo,  Minn.,  and  Tru- 
man Hibbard  of  Minneapolis,  Minn.  The  property  was  cap- 
italized at  $50,000  and  had  $38,400  worth  of  bonds  outstand- 
ing. The  consideration  is  said  to  have  been  $100,000.  The 
population  of  Waupaca  is  approximately  3000  and  it  is  said 
to  be  the  smallest  city  in  Wisconsin  to  enjoy  electric  street 
railway  service  other  than  that  afforded  by  interurban  rail- 
ways. Besides  the  steam  and  water-power  property  which 
the  company  has  been  operating,  the  deal  is  said  to  include 
a  number  of  undeveloped  water-powers.  Mr.  Lord,  the  for- 
mer owner,  will  retire  from  the  central  station  business  and 
engage  in  the  practice  of  law. 


New  Utility  and  Industrial  Companies 

The  Banning  (Cal.)  Gas  &  Lighting  Company  has  been  in- 
corporated by  C.  D.  Hamilton,  C.  S.  Holcomb  and  others. 
The  company  is  capitalized  at  $25,000. 

The  Isolated  Light  &  Power  Company  of  Spartanburg, 
S.  C,  has  been  chartered  with  a  capital  stock  of  $10,000  by 
W.  D.  Burnett  and  George  E.  Ladshaw. 

The  Blue  River  Power  Company  of  Oklahoma  City,  Okla., 
has  been  incorporated  with  a  capital  stock  of  $15,000  by  W. 
M.  Lucas,  W.  H.  Bingham  and  D.  C.  Teter,  all  of  Tishomin- 
go, Okla. 

The  Loomis  Electric  Company,  Akron,  Ohio,  has  been  in- 
corporated with  a  capital  stock  of  $10,000.  The  incorpo- 
rators are  C.  H.  Loomis,  F.  F.  Loomis,  Jr.,  Edith  Loomis 
and  Lillian  Loomis. 

The  A.  C,  Mannweiler  Company  of  Fort  Wayne,  Ind.,  has 
been  incorporated  with  a  capital  stock  of  $25,000  to  deal  in 
electrical  supplies.  The  incorporators  are:  A.  C.  Mann- 
weiler, P.  W.  Mannweiler  and  Ellsworth  Hartman. 

The  Guarantee  Electric  &  Fixture  Company  of  West  New 
York,  N.  J.,  has  been  incorporated  with  a  capital  stock  of 
$3,000  to  deal  in  fixtures,  etc.  The  incorporators  are:  Julius 
Davis,  Mayer  Klausner  and  others  of  Jersey  City,  N.  J. 

The  Jacksonville  Electric  &  Ice  Company  of  Jacksonville, 
Tex.,  has  been  chartered  with  a  capital  stock  of  $90,000. 
The  incorporators  are:  John  Brown,  R.  W.  Baker  of  Pales- 
tine, Tex.;  G.  C.  Sloan  and  A.  E.  Fitkin  of  New  York,  N.  Y. 

Kaufman  &  Baron  of  New  York,  N.  Y.,  have  filed  articles 
of  incorporation  with  a  capital  stock  of  $1,000  to  do  a  gen- 
eral electrical  contracting  business.  The  incorporators  are: 
Herman  Kaufman,  122  East  113th  Street;  Max  Shames  and 
S.  G.  Diamond,  all  of  New  York,  N.  Y. 

The  Commercial  Enclosed  Fuse  Company  of  New  York, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  $10,000 
to  manufacture  electric  fuses,  etc.  The  incorporators  are: 
F.  J.  Rooney,  J.  Block,  Fourteenth  Street  and  Park  Avenue, 


lloboken,   N.   J.,   and   J.   C.   Jackson,   1476   Broadway,   Nev 
York,  N.  Y. 

'I'ho  I'oUaCch  Consolidated  Electric  Company  of  Kondrick 
Idaho,  has  been  incorporated  with  a  capital  stock  of  $50,00(' 
by  A.  V.  Dunkle,  A.  Wilmot  and  A.  W.  Dunkle.  This  com 
pany  is  now  furnishing  electricity  in  Kendrick  under  thi 
management  of  A.  V.  Dunkle. 

The  Knobnester  Electric  Company  of  St.  Louis,  Mo.,  ha 
been  incorporated  with  a  capital  stock  of  $20,000  by  R.  W 
Morrison,  W.  S.  McCall  and  Harry  C.  Loehr.  The  compan; 
proposes  to  operate  an  electric-light  plant  and  do  a  geneni 
electrical  business. 


Trade  Publications 

Spark  Plugs.  —  The  Hartford  Machine  Screw  Company 
Hartford,  Conn.,  has  published  an  illustrated  booklet  describ 
ing  its  new  "Calorite"  spark  plugs. 

Clay  Products. — "The  L-C  Bulletin"  is  the  title  of  a  four 
page  leaflet  prepared  by  the  Laclede-Christy  Clay  Product 
Company,  Manchester  and  Sulphur  Avenues,  St.  Louis,  Mo. 

Lightning  Protective  Devices. — Bulletin  A-16,  recentl 
prepared  by  the  Shaw  Insulator  Company  of  Newark,  N.  J 
contains  information  on  its  various  devices  for  lightnin; 
protection. 

Inclosed  Quick  Break  Switch. — The  Ellcon  Company,  5 
Church  Street,  New  York  City,  has  issued  a  leaflet  illus 
trating  and  describing  the  Anderson-Ellcon  inclosed  quick' 
break  switch. 

Gear  Shift. — The  Cutler-Hammer  Manufacturing  Compan 
of  Milwaukee,  Wis.,  has  issued  a  leaflet — "Petey  Dink  Get' 
Peeved"— on  its  C-H  magnetic  gear  shift.  The  leaflet  is  i) 
lustrated  with  a  clever  cartoon.  . 

Bell-Ringing  Transformers. — A  four-page  leaflet  on  Stei 
ling  bell-ringing  transformers  for  direct-current  circuits  hai 
been  issued  by  the  Sterling  Devices  Company,  601  Wesl 
Twenty-sixth  Street,  New  York  City. 

Electric  Vehicles. — The  Woods  Motor  Vehicle  Company  o 
Chicago,  111.,  has  issued  a  pamphlet  on  the  Woods  dual-powe 
car  which  contains  interviews  with  prominent  engineers  wh! 
have  expressed  opinions  on  the  car.  i 

Motor  Trucks. — The  Packard  Motor  Car  Company  of  Dej 
troit,  Mich.,  features  the  Packard's  part  in  the  response  ti 
the  government's  need  in  its  September  issue  of  the  Packard 
Truck  Digest.  The  paper  contains  sixteen  pages  full  o 
interesting  photos  and  stories  of  the  work  on  the  border. 

Flexible  Shafting. — Bulletin  No.  102  recently  issued  by  th 
Stow  Manufacturing  Company  of  Binghamton,  N.  Y.,  de 
scribes  Stow  flexible  shaft,  the  many  types  manufacture! 
and  the  various  uses  to  which  this  shafting  can  be  utilizecl 
The  bulletin  is  made  up  of  sixty  pages.  The  company  ha 
also  prepared  Bulletin  No.  101  descriptive  of  electric  tool; 
and  Bulletin  No.  100,  entitled  "Electric  Motors."  These  bul 
letins  are  well  illustrated. 

Motor-Driven  Fans. — The  B.  F.  Sturtevant  Company  o 
Boston,  Mass.,  has  just  issued  Catalog  No.  240  on  electri! 
fans  that  shows  extreme  care  in  make-up.  The  materis. 
has  been  arranged  in  a  manner  most  acceptable  and  valu 
able  to  the  buyer  of  motor-driven  fans.  Considerable  dat 
are  given  covering  pressures,  volumes,  sizes,  etc.,  to  guid 
in  the  selection  of  a  small  fan  for  any  specific  purpose  withi 
out  consulting  other  sources  of  information.  The  text  cor 
sists  of  sixty  pages,  mostly  tables,  with  several  pages  de 
voted  to  actual  installations. 

Pumping  Engines.  —  The  Allis-Chalmers  Manufacturin 
Company,  Milwaukee,  Wis.,  has  issued  considerable  informs 
tion  on  horizontal  cross-compound  pumping  engines  in  it| 
new  seventy-six  page  catalog,  No.  1637.  This  publication  hai 
been  given  permanent  value  by  including  numerous  table! 
for  computing  cylinder  sizes,  length  of  stroke  and  floor  spacij 
diameter  of  plungers  and  valve  area,  duty  per  100  lb.  of  coa; 
and  friction  loss  and  velocity  of  water  in  pipes.  The  effe(j 
of  speed  change  on  duty  is  also  discussed.  More  than  60  p«| 
cent  of  the  pamphlet  is  devoted  to  illustrations  of  pump  iX] 
stallations  and  letters  from  users  of  the  equipment.  Bulletij 
No.  1810,  which  gives  information  on  all-steel  jaw  crusher! 
has  also  been  issued.  This  bulletin  is  well  illustrated  wit 
general  and  sectional  views  as  well  as  actual  installations. 
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New  England 


BONDSVILLE,  MASS. — Work  has  begun 
the  erection  of  a  new  power  plant  for 
3  Boston  Duck  Company. 
CHARLTON,  MASS.— The  Newburyport 
iS  &  Electric  Company  is  planning  to 
jct  a  transmission  line  across  the  Meirl- 
ic  River  to  Ring's  Island,  where  it  will 
nnect  with  the  system  of  the  Amesbury 
lass.)  Electric  Light  (Company.  Two 
msformers  will  be  installed  in  the  powei- 
ition  on  Fiberloid  Wharf. 
NORTH  ADAMS.  MASS.— The  New  Eng- 
id  Power  Company  of  Shelburne  Palls  is 
inning  to  erect  a  transmission  line  over 
3  mountains  from  the  power  plants  on 
erfield  River  to  supply  electricity  (about 
00  hp. )  to  the  Beaver  Mills. 
PITTSFIELD,  MASS. — The  Pittsfield 
ectric  Company  has  petitioned  the  Massa- 
usetts  Gas  and  Electric  Light  Commis- 
mei-s  for  permission  to  extend  its  trans- 
ssion  lines  into  the  town  of  Lee. 
SPRINGFIELD,  MASS.— The  Springfield 
.s  &  Electric  Company  has  recently  closed 
service  contiact  with  the  Springfield 
eamery  Company  to  supply  electricty  to 
erate  two  40-ton  refrigeratng  machines 
d  235  hp.  in  motors.  Service  will  be 
pplied  at  2300  volts,  three  phase,  CO 
nles. 

WOONSOCKET,  R.  I.— The  Blackstone 
lley  Gas  &  Electric  Company  of  Woon- 
;ket  is  contemplating  extending  its  trans- 
ssion  line  to  North  Attleboro,  Mass.,  to 
•ve  as  an  auxiliary  source  of  supply  to 
J  Union  Light  &  Power  Company  of 
anklin,  Mass. 

MEW  BRITAIN,  CONN.— A  joint  peti- 
n  by  the  Stanley  Works  of  New  Britain 
a  the  Farmington  River  Power  Company 
Farmington  has  been  presented  to  the 
blic  Utilities  Commission  asking  for  per- 
ssion  to  extend  the  high-tension  trans- 
ssion  lines  from  Farmington  to  New 
itain. 


Construction 

News  cf  Projoct.s,  Plans,  liids  and  Con- 
tracts.    Notes  on  Work  Under  Way 


Middle  Atlantic 

AMSTERDAM,  N.  Y.— The  city  has  re- 
itly  entered  into  a  contract  with  the  Edi- 

I  Electric  Light  &  Power  Company  to 
ict  ornamental  lamps  on  East  Main,  Mar- 
t  and   Division   Streets. 

AUBURN,  N.  Y.— The  City  Council  is 
isidering  three  propositions  submitted  by 
;  Empire  Gas  &  Electric  Company  for 
hting  the  outer  district  of  the  city  for 
)eriod  of  five  years. 

BROOKLYN,  N.  Y.— The  Standard  Knit- 
,g  Company  of  Brooklyn  has  engaged 
iller  &  Krumbhaar,  68  William  Street, 
;w  York,  consulting  engineers,  to  super- 
se  the  remodeling  of  its  plant  for  elec- 
cal  operation. 

BUFFALO,  N.  Y. — The  North  Main  Street 
isiness  Men'.s  As.sociation  has  sent  a  pe- 
ion  to  the  C::ity  Council  asking  that  mag- 
tite  lamps  be  installed  on  Main  Street, 
)m  North  Street  to  the  city  line. 
BUFFALO,  N.  Y. — The  City  Council  has 
proved  a  five-year  contract  with  the  Buf- 

0  General  Electric  Company  for  the  in- 
i.llation  of  250  Mazda  type  "C,"  nit'rogen- 
ed  electric  lamps  and  a  two-year  contract 

other  arc  lamps.     About  2000  gas  lamps 

II  be  replaced  with  electric  lamps. 
:;HATEAUGAY,  N.  Y. — The  Chasm 
wer  Company  contemplates  extending  its 
nsinission  lines  into  all  nearby  towns,  in- 
ding  Burke,  Bellmont,  Ellenburgh  and 
nton ;  also  to  develop  additional  power 
what  is  known  as  the  Brayton  hollow  mill 
e,  a  short  distance  below  the  present 
int,  where  it  is  estimated  that  from  800 
1000  hp.  can  be  developed.  The  company 
;now  erecting  transmission  lines  along  the 

aker    Settlement    road    to    the    Canadian 

e,  and  from  there  lines  will  be  extended 
jough  a  section  of  the  town  and  thence  to 
•  rth  Burke  and  to  Barke  Village.  From 
:>  latter  place  lines  will  be  built  to   Bfll- 

nt  Center  and  Brainard.sville,  and  thence 
t  Ellenburgh  Center,  Cherubusco  and 
bntier,  and  from  the  latter  place  connec- 
Jin   will   be    made   with    the    Earlville   line, 

|is  completing  a  circuit  covering  the  en- 
[)  territory  contiguous  to  Chateaugay. 

OLLENBURG  N.  Y.— I 'reparations  are 
fng  made  by  Thomas  Hobbs  to  install  an 

1  ?tric-light  plant   in   Ellenburg. 

•"RANKLIN  SPRINGS,  N.  Y. — The  Pro- 
Sssive  Electric  Company  of  Franklin 
■ings  has  applied  to  the  Public  Service 
Lnmission  for  permission  to  erect  a  trans- 
";sion  line  in  the  town  of  Kirkland. 

THACA,  N.  Y.— The  Ithaca  Gas  &  Elec- 
ti  Company  has  applied  to  the  Public  Ser- 
*'''  Commission  for  permission  to  purchase 
I  stock  of  the  Norwich  (N.  Y.)  Gas  & 
I'ftric  Company. 

[INGS  PARK,  N.  Y.— Bids  will  be  re- 
-'[•ed   by   the    State    Hospital    Commission, 


Albany,  N.  Y.,  until  Oct.  5,  for  new  refrig- 
erating machine  at  Kings  Park.  Drawings 
and  specifications  may  be  consulted  at  the 
Kings  Park  State  Hospital,  Kings  Park  ; 
at  the  New  York  office  of  the  Department 
of  Architecture,  1224  Woolworth  Building. 
C 'opies  may  be  obtained  at  the  Department 
of  Architecture,  Capitol,  Albany.  Lewis  F. 
Pilcher  is  state  architect. 

LE  ROY,  N.  Y. — The  Board  of  Water 
and  Light  Commissioners  have  recently 
entered  into  a  contract  with  the  Le  Roy 
Hydraulic  Electric  Company  for  street- 
lighting  service.  Under  the  new  contract 
several  changes  will  be  made,  including  the 
installation  of  new  lamps  on  Main  Street. 
Steel  posts  will  be  used. 

LOCKPORT,  N.  Y. — Extensive  improve- 
ments are  contemplated  by  the  Hydraulic 
Race  Company  of  Lockport,  involving  an 
expenditure  of  about  $50,000.  The  com- 
pany utilizes  surplus  waters  from  the  Erie 
Canal,  under  a  lease  granted  by  the  State, 
and  sells  it  to  industrial  firms  for  power 
pur])oses. 

NEW  LEBANON,  N.  Y. — The  town  of 
New  Lebanon  has  granted  the  Albany 
Southern  Railroad  Company  of  Hudson  a 
franchise  to  supply  electricity  here.  This 
extension  will  carry  the  cornpany's  sys- 
tem  to  the  Massachusetts  line. 

NIAGARA  FALLS,  N  .Y. — The  Interna- 
tional Railway  Company  of  Buffalo  has 
been  granted  permission  to  lay  electric  con- 
duits in  Twenty-fourth  Street,  from  Allen 
to  Buffalo  Avenue.  The  company  Is  plan- 
ning to  build  a  substation  at  Twenty-fourth 
Street  and  Allen  Avenue. 

OSWEGO,  N.  Y. — A  temporary  injunction 
has  been  granted  Charles  Carroll,  restrain- 
in.g  the  city  from  proceeding  with  the  plans 
for  the  construction  of  a  municipal  electric- 
light  plant  and  the  issuance  of  $345,000  in 
bonds,  as  authorized  at  a  special  election 
held  Aug.  17.  The  sale  of  the  bonds  has  been 
deferred   and  the  bids  returned. 

PHOENIX,  N.  Y. — More  than  half  of  the 
industrial  section  of  the  village  of  Phoenix 
has  been  destroyed  by  fire,  including  power 
plant  and  pumping  station.  The  fire  started 
in  the  power  station. 

RENSSELAER,  N.  Y. — Negotiations  are 
under  way  between  the  City  Council  and 
the  Albany  Southern  Railroad  Company  of 
Hudson  for  a  new  street-lighting  contract, 
under  the  terms  of  which  the  city  will  have 
many  additional  lamps  for  about  the  same 
price  it  is  now  paying. 

THIELLS,  N.  Y. — Bids  will  be  received  by 
Frank  A.  Vanderlip,  president  of  board  of 
managers  of  Letchworth  Village,  7  Wall 
Street,  New  York,  N.  Y.,  until  Oct.  9,  for 
construction,  heating,  plumbing  and  electric 
work  for  cottages  E,  F,  G  &  H  ;  construction 
plumbing  and  drainage,  electric  work  and 
I'efrigeration  equipment  for  storehouse, 
bakery,  refrigerating  plant  and  cold  storage 
building,  and  for  underground  piping  at 
Ivetchwoith  Village,  Thiells.  Drawings  and 
specifications  may  be  consulted  at  Letch- 
worth Village.  Thiells  ;  at  the  office  of  F.  B. 
Kirkbride,  secretary,  7  Wall  Street,  New 
York  City,  and  at  the  New  York  office  of 
the  Department  of  Aichitecture,  Room  1224 
Woolworth  Building,  New  York.  Copies 
ma\-  be  olitained  at  the  Department  of 
Architecture,  Capitol,  Albany.  Lewis  F. 
Pilcher  is  state  architect. 

ALDAN.  PA. — Permission  has  been 
gi-anted  to  the  Delaware  County  Electric 
Company  of  T>ansdowne  to  install  and  oper- 
ate an   electric-lighting  system   in   Aldan. 

BRISTOL,  PA. — The  construction  of  a 
new  power  i)lant  at  the  manufacturing 
Iilant  of  Wainer  J.  Steel  is  under  con- 
sideration. 

CLIFTON  HEIGHTS,  PA.— Bids  are 
being  received  by  the  Caledonia  Woolen 
Mills  for  the  erection  of  a  new  power  sta- 
tion.    F.  E.  Hahn  is  architect. 

EDDYSTONE,  PA.— Plans  are  being  con- 
sidered by  the  Philadelphia  Electric  Com- 
I'.uny  for  the  erection  of  a  new  substation 
in  Eddystone. 

HALIFAX,  PA. — The  Borough  Council 
has  granted  the  Millersburg  (Pa.)  Electric 
Light.  Heat  &  Power  Company  a  franchise 
to  extend  its  lines  to  Halifax  and  supply 
electrical  service  here.  The  company  has 
been .  awarded  a  street-lighting  contract 
under  which  it  will  furnish  28  lamps  of  80 
and  100  cp.,  to  replace  the  gasoline  lamps 
now  in  use. 

HARRTSBl'RG.  PA. — Charters  have  been 
approved   by  Governor   Brumbaugh   for   the 


Bell  Township,  Winslow  Township  and  Mc- 
Calmont  Township  Light  &  i'ower  Com- 
panies to  operate  in  these  districts  in  Jef- 
ferson County.  The  incorporators  are : 
.lohn  ]'.  Rawson,  Willard  C.  Sharp  and  Os- 
car Wagner  of  Scranton,  Pa. 

HARRISBURG,  PA. — Eleven  electric 
light  companies  of  Western  I'ennsylvania 
liave  been  consolidated  under  the  name  of 
the  Midvale  Electric  Light  &  Power  Com- 
pany. They  are  the  Ohio  Township,  Potter 
Township,  Raccoon  Township,  Ferry, 
(^.eorgetown.  Midland,  Glasgow,  Hanover, 
Hookstown,  Independence  and  Industry 
Light  Companies.  The  new  company  is 
capitalized  at  $65,000.  The  officers  are:  S. 
L.  Tone,  president ;  James  D.  Gallery,  vice- 
l)resident ;  W.  B.  Carson,  secretary;  C.  J. 
Braun,  Jr.,  treasurer,  and  C.  B.  Mitchell, 
controller,  all  of  Pittsburgh. 

HARRISBURG,  PA. — Sixteen  charters 
for  electric  companies  to  operate  in  Central 
Pennsylvania  have  been  approved  by  Gov- 
einor  Brumbaugh  incorporated  by  P.  T. 
Davis.  A.  J.  Musser  and  M.  S.  Musser  of 
Clearfield,  to  supply  electricity  from  Belle- 
fonte.  iOach  company  is  capitalized  at 
$5,000.  The  companies  are  to  operate  in  dis- 
tricts for  which  they  are  named  as  follows : 
Harris  Township,  Haines  Township,  Gregg 
Township,  Liberty  Township,  Houston,  La- 
mar, Marion  Township,  Miles  Township, 
Stormstown,  Penn  Township,  Worth,  Taylor 
Township,  Walker  Township,  Center  County, 
Beech  Creek  and  Beech  Creek  Township  and 
I'orter  Township,  C^linton  County.  Charters 
have  also  been  granted  to  the  Eagle  Electric 
Light  Company  to  operate  in  Bald  Eagle 
Township  and  to  the  Mill  Hall  and  Flem- 
ington  companies  for  these  boroughs.  The 
incorporators  are :  W.  S.  Harris,  Rees 
Kintzing  and  H.  S.  Furst  of  Lock  Haven. 

JONESTOWN,  I'A. — Application  has  been 
made  for  a  charter  for  the  Jonestown  Light, 
Heat  &  Power  Company  by  H  .G.  Louser, 
H.  B.  Daughert.v  and  Harry  HoUis  of 
Lebanon.  The  company  proposes  to  supply 
electricity  in  Jonestown.  Energy  will  be 
secured  from  the  plant  of  the  Edison  Elec- 
tric Illuminating  Company  in  Lebanon. 

PHILADELPHIA,  PA. — Plans  are  being 
prepared  by  E.  F.  Durang  &  Sons,  archi- 
tects, for  a  new  power  house  for  the  Sisters 
of  Mercy  Hospital,  Cedar  Avenue. 

PHILADELPHIA,  PA. — Plans  have  been 
filed  for  erection  of  power  house  and  kitfchen 
wing  for  the  Misericordia  Hospital  at  Fifty- 
third   Street  and   Cedar  Avenue. 

PHILADELPHIA,  PA. — Bids  will  be  re- 
ceived by  the  Department  of  Public  Works 
of  Philadelphia  until  Oct.  3  for  new  pump- 
ing machinerv,  consisting  of  two  units  of 
35,000.000  gal.  and  25,000,000  gal.  daily 
capacity,  to  be  installed  at  Lardner's  Point 
and  Queen  Lane  stations,  respectively. 

PITTSBURGH,  PA. — A  permit  has  been 
granted  to  the  Pressed  Steel  Car  Company 
for  the  erection  of  a  power  house  on  Bison 
Street,   to  cost  about  $4,500. 

PITTSBURGH.  PA. — The  McDonald  & 
Burgettstown  Street  Railway  Company, 
recently  incorporated  with  a  capital  stock 
of  $100,000,  contemplates  the  construction 
of  an  electric  railway  (15  miles  long)  in 
Washington  County. 

RIDLEY  PARK,  PA. — Application  has 
been  made  to  the  Public  Service  Commis- 
sion by  the  boiough  of  Ridley  Park  for  per- 
mission to  award  a  five-year  street-lighting 
contract  to  the  Beacon  Light  Company  of 
Chester,  Pa. 

SHARON,  PA. — Contract  for  construc- 
tion of  the  new  conduit  of  the  Bell  Tele- 
phone Company  has  been  awarded  to  Wil- 
liam Mclntvre  &  Sons  of  Sharon.  The 
cost  is  estimated  at  $200,000. 

WAYMART.  PA. — The  Scranton  Electric 
(^ompany  is  contemplating  extending  its 
iT-ansmission  line  to  Waymart  to  supply 
(Electrical    service    here. 

BLACKWOOD,  N.  J. — Plans  have  been 
prepared  for  a  new  power  plant  for  the 
Camden    Count.v   Alm.shouse    in    Blackwood. 

CEDAR  GROVE,  N.  J. — The  Public  Elec- 
tric Company  of  Newark  has  applied  for 
permission  to  install  a  street-lighting  system 
at  Cedar  Grove  and  vicinity. 

(lAMAlONTON,  N.  J. — The  Delaware  & 
Atlantic  Telephone  &  Telegraph  Company 
has  a,pi)lie(l  to  the  Council  for  permission 
to  lay  underground  conduits  through  Ham- 
monton. 

JERSEY  CITY,  N.  J. — The  in.stallation 
of  an  ornamental  lighting  system  on  lo\ver 
Broadway  is  under  consideration  by  the 
property  owners. 

NEWARK,  N.  J. — The  Board  of  Free- 
holders is  considering  equipping  the  laundry 
plant  at  the  Overbrook  Hospital  for  elec- 
trical operation,  at  a  cost  of  about   $8,000. 

NEWARK,  N.  J. — The  Board  of  Works 
has  authorized  call  for  bids  for  erection  of 
municipal  garbage  disposal  station,  300  tons 
capacity,  and  electric-light  and  pow'er  plant 
to  be  operated  in  connection  with  it. 
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rAUKlMiSmilKl.  \V.  VA.  -  Th.'  K;in- 
awlia  Tnu'tiDii  tV:  lOloi-liio  C()Mi|);iiiy  of 
rarUcrsbufK  hJis  applied  to  thi'  I'ublic- 
iJtililU's  (.'oiniiiissioii  of  llic  Stat»'  of  Ohio 
for  .luthorlty  to  issm-  $i;,00(i,f)00  in  lioiul.s, 
the  prorccd.s  to  bi!  usod  Id  discharge  iiotc.s 
iind  for  iinpi'ovt'im.Mits  to  i)rcipt'rty. 

STAUNTON.  VA.-  Tlu'  Hliic  UidKo  T>ight 
i<:  I'owor  Company  has  doi-iilod  to  nialii-  iin- 
piovcniont.s  and  extensions  to  its  street 
lailway  system,  to  add  new  cars  and  in- 
rrease  the  cai'  barn  facilities.  W.  F.  Moore 
At  Company,  engineers,  I'illsburKbi  I'a.,  have 
been  engaged  to  supervise  the  construc- 
tion. 

Wll.MAMSlUTUO,  VA.— The  City  Coun- 
cil has  granted  K.  H.  Clowes  and  asso- 
ciates of  Richmond  a  franchise  to  construct 
and  operate  an  electric-light  plant  in  Wil- 
liamsburg. The  Council  also  entered  into 
a  contract  with  the  company  for  street 
lighting  uiuler  which  it  will  furnish  50 
sti'eet  lami)s  for  a  period  of  five  yeai's. 
Work  will  begin  at  once  on  construction  of 
the  plant. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington,  D. 
C.,  for  furnishing  at  the  various  navy  yards 
and  naval  station  supplies  as  follows  r 
Puget  Sound,  Wash.,  Schedule  175 — 26 
pneumatic  trolley  hoists.  Washington,  D. 
C,  Schedule  1S4 — 50  boat  clocks,  400  deck 
clocks,  200  stadimeters.  Various,  Sched- 
ule 193 — 404.000  lb.  boiler  compound. 
Brooklyn,  N.  Y.,  Schedule  178 — 600  oil-burn- 
ing running  lamps.  Philadelphia, Pa.,  Sched- 
ule IM — miscellaneous  seamless  copper  tub- 
ing. Mare  Island,  Cal.,  Schedule  192 — Miscel- 
laneous seamless  steel  tubing ;  Schedule 
190 — composition  unions.  Pensacola,  Pla., 
Schedule  170 — one  electric  spot  welder; 
Schedule  168 — one  motor-generator  set. 
Application  for  proposal  blanks  should 
designate  the  schedule   desired  by   number. 

WASHINGTON,  D.  C— Foreigiii  trade 
opportunities  are  announced  by  the  Bureau 
of  Commerce  reports  as  follows:  No.  22.304 
— An  American  consular  officer  in  Switzer- 
land writes  that  a  firm  in  his  district  desires 
to  be  put  in  communication  with  American 
exporters  of  magnetic  steel  and  dynamo 
sheet  metal.  No.  22,408 — The  commercial 
agent  of  the  bureau  in  New  York  City  re- 
ports a  return  visit  to  the  United  States  of 
a  Portuguese  merchant  who  desires  to  pur- 
chase and  pay  cash  for  the  following  goods  : 
Electric  cables,  seamless  tubes  for  boilers, 
steel  plates  for  shipbuilding,  tin  plates  in 
sheets  for  cans,  engine  lathes,  gap  lathes, 
planers,  shapers,  milling  and  drilling  ma- 
chines, bolt  and  nut  machinery,  woodwork- 
ing machinery,  wood  and  metal  saws,  tools, 
compressed  air  and  steam  hammers,  elec- 
tric and  gasoline  motors,  etc.  No.  22,415 — 
The  bureau  is  in  receipt  of  a  communication 
from  a  business  man  in  Java  stating  that 
he  desires  to  communicate  with  American 
manufacturers  and  exporters  of  general 
electrical  supplies  and  devices.  Catalogs, 
price  list  and  full  information  should  be 
sent.  No.  22,420 — An  American  consular 
officer  in  Chile  writes  that  a  firm  in  his 
district  wishes  to  communicate  with  Ameri- 
can manufacturers  and  constructors  of 
aerial  tramways.  It  is  proposed  to  install 
a  steam-driven  plant  capable  of  handling 
from  50  to  200  tons  of  coal  per  day  of  12 
hours.  It  is  to  be  a  double  tramway  on 
towers,  about  3  miles  long.  Correspondence 
should  bei  in  Spanish.  No.  22,442 — An 
American  consular  officer  in  Chile  reports 
that  a  firm  in  his  district  wishes  to  communi- 
cate with  American  manufacturers  and  ex- 
porters of  aerial  tramways  and  supplies. 
No.  22,447 — An  American  consular  agent  in 
Ecuador  asks  to  be  supplied  with  names  and 
addresses  of  American  manufacturers  of 
wireless  apparatus.  No.  22,449 — A  firm  in 
the  United  States  writes  to  the  bureau  that 
a  Cuban  merchant  who  is  now  in  the  United 
States  wishes  to  secure  exclusive  agencies 
for  the  sale  of  the  following  articles  in 
Cuba:  Magnets  and  motors,  and  electrical 
and  automobile  accessories.  Further  infor- 
mation may  be  obtained  on  application  to 
the  Bureau  of  Foreign  and  Domestic  Com- 
merce. Department  of  Commerce.  Washing- 
ton, D.  C,  and  its  district  offices. 


North  Central 

ANN  ARBOR,  MICH. — The  Detrou  Edi- 
son Company  has  taken  over  the  property 
of  the  Eastern  Michigan  Edison  Company  in 
Ann  Arbor.  The  power  station  at  G«ddes 
is  to  be  replaced  with  an  entire  new  plant. 

ANN  ARBOR,  MICH. — Orders  have  been 
placed  for  new  equipment  for  the  new 
power  house  of  the  University  of  Michigan, 
consisting  of  a  300-kva..  2.300-volt  turbo- 
generator with  Westinghouse  Le  Blanc,  jet 
type,  condenser  and  other  necessary  aux- 
iliary equipment.  Lyman  R.  Cook  is  super- 
intendent of  building  and  grounds. 

DPJTROIT,      MICH.— Plans      are      nearly 


completed  for  the  new  I'relghl  terminal  to 
be  erecti'd  in  lietroit  by  thi-  Detroit  I'nited 
Uailwa>'  Companv,  at  a  cost  of  about 
$1,000,000. 

(JUAND  KAl'lDK.  MICH. — The  National 
liiass  Works  is  considering  the  erection  of 
a  itower  lujuse,    15    ft.   by   80  ft. 

GRAND  UAl'IDS,  MICH. — The  ways  and 
means  conunitti'i'  will  recommend  to  the 
Council  the  installation  of  (iO  new  street 
lamps. 

MANISTEE,  MICH. --Preparations  are 
being  made  by  the  Consumers'  Power  Com- 
pany of  Jackson  for  the  construction  of  a 
dam  on  the  Manistee  River,  about  30  miles 
from  here.  Plans  provide  for  a  development 
of  about  22,000  hp. 

PONTIAC,  MICH.— Application  has  been 
made  to  the  City  Commission  by  the  De- 
troit lOdison  Company  for  permission  to 
erect  a  substation  in  I'ontiac,  to  cost  about 
?7r),000.  The  company  also  contemplates 
the  construction  of  a  ijower  house  at  Bunce 
Creel:  to  supply  energy  to  the  city  railway 
anc'  the  rapid  railway  system. 

TWO  RIVERS,  MICH. — The  city  of  Two 
Rivers  has  notified  the  State  Railroad  Com- 
mission that  it  has  decided  to  close  down 
its  generating  plant  and  to  purchase  elec- 
tricity from  the  Wisconsin  Public  Service 
Company  of  Green  Bay.  The  company  has 
been  granted  a  certificate  of  convenience 
and  necessity  to  enter  the  city. 

YPSILANTI,  MICH.— Bids  will  be  re- 
ceived at  the  office  of  Sumner  Damon,  city 
clerk,  Ypsilanti,  Mich.,  until  Oct.  18,  for 
construction  of  hospital  building.  Separate 
bids  will  be  received  for  heating,  plumbing 
and  electric  wiring.  Plans  and  specifications 
may  be  obtained  at  the  office  of  E.  R.  Dun- 
lap,  architect,  Detroit. 

CINCINNATI,  OHIO. — Plans  are  being 
considered  for  extensions  of  the  present 
limits  of  the  boulevard  lighting  system. 
William  Kleine  is  city  electrician. 

DORAIN,  OHIO — The  construction  of  a 
new  exchange  building  and  the  inst.illation 
of  complete  new  teleiihone  system,  to  cost 
approximately  $150,000  in  Lorain  has  been 
authorized  by  the  Black  River  Telephone 
Coinpany. 

MARTINS  FERRY,  OHIO — Improve- 
ments to  the  municipal  electric-light  plant 
are  under  consideration. 

NEWCOMERSTOWN,  OHIO— The  Town 
Ccuncil  has  authorized  plans  prepared  for 
a  municipal  electric-light  plant. 

RITTMAN,  OHIO. — The  city  of  Rittman, 
it  is  reported,  will  receive  bids  until  Nov.  1 
for  erection  of  transmission  line  from  power 
plant  to  pumping  station. 

UHRICHSVILLE,  OHIO — The  installa- 
tion of  a  municipal  electric-light  plant  is 
under   consideration. 

LEXINGTON,  KY.— The  Kentucky  Util- 
ities Company  of  Lexington  purchased  the 
electric  plants  at  Morganfield  and  Union- 
town,  recently  reported  sold. 

OXFORD,  IND.; — The  proposal  to  make 
improvements  to  the  municipal  plant,  at  a 
cost  of  $10,000,  or  to  purchaes  energy  from 
an  outside  company  will  be  subrrjitted  to 
the  voters  at  the  November  election. 

ST.  JOE,  IND. — The  Public  Service  Com- 
mission has  authorized  C.  M.  Lott,  owner 
of  the  electric-lighting  and  transmission 
system  in  St.  Joe  and  Spencerville,  to  sell 
his  property  to  the  Butler  (Ind.)  Utilities 
Company  for  $5,400.  Electricity  to  operate 
the  system  was  formerly  purchased  from 
the   plant   in    Hicksville,    Ohio. 

SOUTH  BEND,  IND. — The  St.  Joseph 
Tuberculosis  Hospital  Association  is  con- 
sidering the  erection  of  a  power  plant  at 
hospital. 

SULLIVAN,  IND. — The  County  Commis- 
sioners have  granted  the  Sullivan  (Ind.) 
County  Electric  Company  permission  to 
proceed  with  its  plans  for  the  erection  of 
high-tension  transmission  lines  across  vai'i- 
ous  railroad  tracks   in   Sullivan   County. 

BERWYN,  ILL. — Bids  will  be  received 
by  the  City  Council  until  Oct.  23  for  the 
installation  of  a  fire  alarm  system  in  North 
Berwyn.  For  details  see  proposal  col- 
umns. 

DE  KALB,  ILL. — The  De  Kalb-Sycamore 
Electric  Company  contemplates  extensions 
to  its  power  plant. 

METROPOLIS.  ILL.— The  city  of  Me- 
tropolis has  purchased  a  312-kw.  generating 
unit,  consisting  of  a  Chuse  engine  directly 
connected  to  a  General  Electric  generator 
to  take  care  of  the  increased  load  of  the 
municipal  electric  plant.  The  city  will 
erect  a  three-phase  transinission  line  to 
the  plant  of  the  Wilson  Stove  &  Manufac- 
turing Company  of  Metropolis  at  once. 
The  plant  will  also  supply  electricity  to  the 
American  Bridge  Company  to  drive  the  air 
compressors  required  in  the  construction 
r-p  the  $4,000,000  bridge  now  being  built  at 
'^T'^tropolis.  P.  M.  Richards  is  superintend- 
ent. 

WILMINGTON,    ILL.— The    City    Council 


is    considcriiiK    the    installation    of    a    nt;\! 
.street-lighting  sjsiem. 

EAIJ  CLAIKJO,  WIS.- -The  Wisconsii 
Railroad  CommiHsion  has  granted  the  Wis 
consin-Minnesota  Light  &  Power  (^omijair, 
permission  to  issue  $312,000  in  canitii- 
stock  and  $750,000  in  bonds. 

HOirroNVILLK,  Wis.— Steps,  it  is  re 
ported,  have  been  taken  to  organize  a  com' 
liany  to  take  over  the  holdings  of  the  Hoi 
lonville  Light,  Heat  &  Power  ('ompany  ani 
install  an  elei-tric-light  plant  here. 

MILWAUKIOE,  WIS.— New  bids  hay. 
been  asked  by  Fred  G.  Simmons,  commts 
sioner  of  jjublic  works,  on  concrete  pos 
shafts  and  brackets  for  the  municipal  elec 
trie  distribution  system. 

MILWAUKEE,  WIS. —Plans  are  beini 
prepared  by  A.  C  lOschweiler,  architect 
(joldsinith  Building,  Milwaukee,  for  a  tele 
lihone  exchange  24  ft.  by  22  ft.,  to  bj 
erected  in  lOast  Milwaukee,  for  the  Wis 
I'orisin   Telephone   Company. 

MOSlxVEE,  WIS. — The  property  of  th 
Mosinee  101e<;tric  Light  &  Power  Compan 
has  been  purchased  by  the  Wisconsin  Vai 
le.\'  JOlectric  Company  of  Wausau. 

NEI<:NAH.    wis. — The    city    ofiicials    ari: 
considering   plans    to    install    electric   powi- 
in  the  municipal  water- works  system,  to  !• 
place   steam  power   now  in   use. 

Nl!:W  LONDON,  WIS. — Application  h;. 
been  made  to  the  City  Council  by  F.  1 
Joslyn,  representing  an  Oshkosh  holdin 
company,  which  owns  the  Ostrander  an 
other  Little  Wolf  River  power  sites,  for 
franchise  to  supply  electrical  energy  i 
New  London.  The  proposal  is  a  tentati\ 
one,  dependent  on  securing  contracts  : 
Shiocton,   Blackcreek  and   Seymour. 

OCONOMOWOC,  WIS.— The  City  Cour, 
cil  is  considering  asking  for  bids  for-  fui 
nishing  electricity   for  street  lighting. 

CANBY,  MINN. — Bids  will  be  receivf 
until  Oct.  18  by  the  board  of  education  i 
Canby  for  construction  of  high  scho 
building.  Separ-ate  bids  to  be  submittt 
on  heating  and  ventilating,  electric  wirin 
science  laboratory  equipment,  etc.  Plar 
may  be  seen  at  the  office  of  Ole  Ostenso 
Canby,  and  at  the  office  of  G.  L.  Lockhar, 
architect,  285  Endicott  Building,  St.  Pati 
Minn.  j 

HOLT,  MINN. — H.  J.  Olsen  of  Warrel 
Minn.,  is  reported  to  have  secured  the  coij 
tract  for  the  installation  of  an  electrij 
light   and   power  plant  at  Holt.  ' 

PRINCETON,  MINN. — The  installatici 
of  a  fire  alarm  system  in  Princeton  [ 
under  consideration.  | 

VIRGINIA,  MINN. — Work  has  begun  t^ 
enlarging  the  local  power  plant  of  tlj 
Great  Northern  Power  Company  which  wi' 
double  the  output  of  the  station.  Ne 
equipment  will  include  one  3500-hp.  tu 
bine  and  two  500-hp.  boilers.  H.  J.  Unde 
hill   is   local   superintendent. 

ALDEN,  IOWA. — A  franchise  has  bee 
granted  to  the  Iowa  Falls  (Iowa)  Hea 
Light  &  Power  Company  to  extend  i 
transmission  lines  to  Alden. 

CLARION.  lOWA.^ — A  petition  is  bein 
circulated  asking  that  a  franchise  I' 
granted  for  the  installation  of  an  electri( 
light   and   power   plant   in   Clarion. 

FARMINGTON,  IOWA — We  are  inform, 
that  the  municipal  electric-light  plant  w- 
not  destroyed  by  fire  as  reported  in  the  issi, 
of  Sept.  ,16.  A  coal  shed  was  burned  ai 
the  ceiling  of  the  engine  room  slightly  dar; 
aged. 

ROCKWELL  CITY,  IOWA — The  properj 
of  the  Calhoun  County  Public  Service  Con 
pany  of  Rockwell  City  is  reported  to  ha', 
been  purchased  by  the  Federal  Light 
Power  Company.  A  high-tension  transmi 
sion  line  will  be  erected  at  once  from  S; 
City  to  Rockwell  City ;  transmission  hni 
will  also  be  built  to  Lake  City  and  liOh, 
ville.  where  the  Federal  company  has  ri 
cently  secured  franchises  to  supply  ele 
tricity.  Energy  will  be  purchased  from  t' 
Fort  Dodge,  Des  Moines  &  Southern  Ra 
road   Company  of  Boone. 

TORONTO,  IOWA. — The  Iowa  Electr 
Company  of  Marengo  has  been  granted 
fi'anchise  to  supply  electricity  in  Toronto. 

VALLEY  JUNCTION,  IOWA.— Bids  w 
be  received  at  the  office  of  A.  H.  Minn 
president  of  board  of  education,  Valli 
.lunction,  until  Oct.  24,  for  construction 
high  school  building  for  the  Independe 
School  District  of  Valley  Junction.  Se 
ar'ate  bids  to  be  submitted  on  electric  wi 
ing,  heating  and  plumbing.  Copies  of  plai 
and  specifications  mav  be  obtained  upon  a 
plication  to  Proudfoot.  Bir-d  &  Rawson,  a 
chitects,  810  Hubbell  Building,  Des  Moini 

LEES  SUMMIT,  MO. — Application  h 
been  filed  with  the  Public  Service  Coi| 
mission  by  L.  K.  Green  &  Sons  for  perm 
sion  to  purchase  the  property  of  the  Lf 
Summit  (Mo.)  Light  &  Power  Compai 
fo;-    $19,000. 
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PARIS,  MO. — Bids  will  be  received  by 
le  city  of  Paris  until  Oct.  6  for  the  instal- 
tion  of  a  filtration  plant  (to  cost  $12,.'')00), 
eluding  two  electrically  driven  centiifugal 
imps.  W.  B.  Rollins  &  Company,  Kansas 
ity.  Mo.,  are  engineers.     George  C.  Blakey 

superintendent  of  the  municipal  water 
id  light  plant. 

ROCKPORT,  MO. — The  town  of  Rock- 
)rt  has  granted  Charles  L.  Hamer  and 
,  W.  Clifton  a  20-year  franchise  to  con- 
ruct  and  operate  an  electric  plant  here, 
ider  the  terms  of  which  they  will  take 
fer  the  municipal  lighting  plant  at  $8,500. 
he  city  has  also  awarded  Clifton  &  Ha'mer 

10-year  contract  for  street  lighting.  A 
)mplete  new  plant  and  equipment  will  be 
•ected.  When  completed  a  24-hour  service 
ill  be  established. 

GRANVIT>LE,  N.  D. — Preparations  are 
jing  made  by  Messrs.  Bacon  and  Burr  for 
le  installation  of  an  electric-light  plant  in 
ranville. 

HALLIDAY,  N.  D. — Arrangements  are 
jing  made  by  J.  F.  Wenrick  for  the  con- 
ruction  of  an  electric-light  plant  in  Hal- 
lay.  Machinery,  it  is  understood,  has 
■en  purchased. 

LANKIN,  N.  D. — A  franchise  has  been 
■anted  to  M.  S.  Hyland  of  Fargo  to  con- 
ruct  and  operate  an  electric-light  plant  in 
mkin. 

BEATRICE.  NEB. — At  an  election  to  be 
;ld  Oct.  17  the  proposal  to  issue  $25,000  in 
»nds  for  enlarging  the  municipal  electric 
ant  to  supply  electricity  for  commercial 
jrposes  will  be  submitted  to  the  voters. 
BELLWOOD,  NEB. — Bids,  it  is  reported, 
■e  being  asked  for  by  the  town  of  Bellwood 
r  the  construction  of  an  electric-light  plant 
fid  pumping  station. 

NORFOLK,  NEB.— The  Nebraska  Gas  & 
lectric  Company  is  planning  to  extend  its 
ansmission  line  from  Tilden  to  Oakdale,  a 
stance  of  about  10  miles. 
AUGUSTA,  KAN. — Bonds  to  the  amount 
'.  $10,000  have  been  voted  for  extensions 
1  the  municipal  electric-light  plant. 
KANSAS  CITY,  KAN. — The  County  Com- 
issioners  have  granted  the  Standard  Elec- 
ic  Light  Company  permission  to  lay  con- 
jits  and  erect  poles  and  wires  on  all  the 
)ads  in  Wyandotte  County. 
Mcpherson,  KAN.  —  Improvement.s 
intemplated  to  the  municipal  electric-light 
ant  include  a  300-kw.  generating  unit, 
ater  tube  boilers,  condenser,  new  well  aiul 
imps.  Arthur  Groesbeck  is  manager. 
WICHITA,  KAN.— The  Kansas  Gas  & 
lectric  Company  of  Wichita  contemplates 
[tensions  and  improvements  to  its  system, 
volving  an  expenditure  of  about  $300,000. 


Southern  States 

BELHAVEN.  N.  C. — The  proposal  to  issue 
>0.000  in  bonds  for  construction  of  electric- 
jht  plant,  water-works  and  sewer  system 
ill  be  submitted  to  the  voters. 
CAMDEN,  S.  C. — Bonds  to  the  amount 
'  $7,000  have  been  voted  for  improvements 
1  the  municipal  electric-light  plant. 
CENTRAL,  S.  C. — Bonds  to  the  amount 
$10,000  have  been  voted  for  the  installa- 
on  of  an  electric-lighting  system.  Energy, 
is  understood,  will  be  purchased  from  the 
iberty  (S.  C. )  Light  &  Power  Company, 
id  a  transmission  line  erected  from  Cen- 
al  to  power  house  at  Hunter's  Mill  on 
welve-Mile  River. 

McCORMICK,  S.  C— The  Isolated  Light 
Power  Company  of  Spartanburg  has  ap- 
ied  to  the  Town  Council  for  a  franchise 
supply  electricity  in  McCormick. 
SPARTANBURG,  S.  C— The  Isolated 
,ght  &  Power  Company,  recently  incorpor- 
,ed  with  a  capital  stock  of  $10,000,  pro- 
"ses  to  construct  a  small  power  plant  and 
ect  a  7-mile  transmission  line.  George 
I  Ladshaw  is  engineer. 

ELLENTON,  FLA. — Contracts  have  been 
varded  by  the  city  of  Ellenton  for  the  in- 
lUation  of  an  electric-light  plant. 
LAKE  BUTLER,  FLA. — The  Council  is 
nsidei'ing  calling  an  election  to  submit  to 
e  voters  the  proposal  to  issue  $10,000  in 
inds  for  the  installation  of  an  electric- 
,ht  plant. 

ST.       PETERSBURG,        FLA.— The       St. 

tersburg  Electric  Light  &  Power  Company 
J  erecting  a  22,000-voIt  transmission  line 
,  Clearwater,  a  distance  of  20  miles,  to 
:PPly    electricity     to    operate    the     system 

are.  The  company  is  also  installing  a 
,00-kw.  steam  turbine  and  jet  condenser 
;ith  auxiliaries  in  its  local  plant.  F.  R. 
.eller,  Hibbs  Building,  Washington.  D.  C, 
"consulting  engineer. 

SPRINGFIELD,  TENN.— The  Council  is 
<itemplating  improvements  to  the  munici- 
1,1  electric-light  plant  and  water  works 
•item. 


BESSEMER,  ALA. — The  Alabama  I'ovver 
Company  of  Birmingham  is  contemplating 
the  erection  of  an  electric  transmission  line 
from  Bessemer  to  Jasper. 

LUIvA,  MISS. — Preparations  arc  being 
made  by  the  Lula  Light  &  Water  Company 
for  the  installation  of  an  electric-light  plant. 
Bids  have  been  asked  for  equipment.  T.  H. 
McKenzie  is  interested. 

CANTON,  OKLA. — The  installation  of 
an  electric-light  plant  in  Canton  is  under 
consideration.  O.  A.  Hunt  of  Watonga  is 
interested. 

MUSKOGEE,  OKLA. — The  Muskogee  Gas 
&  lOlectric  Company  has  entered  into  a  con- 
tract with  the  city  which  provides  for  the 
installation  of  417  nitrogen-fllled  street 
lamps  by  Nov.  1. 

OLUSTEE,  OKLA.— The  City  Council  is 
considering  the  installaton  of  an  electric- 
lighting  system. 

WAYNE,  OKLA. — Plans  are  being  con- 
.sidered  by  the  City  Council  for  the  instal- 
lation of  a  municipal  electric-light  plant. 

WOODWARD,  OKLA. — Bonds  to  the 
amount  of  $15,000  have  been  voted  for  ex- 
tensions to  the  electric-light  plant  nnd 
waterworks  system. 

DALLAS,  TEX. — The  General  Electric 
Company,  through  Charles  W.  Hobson  of 
Dallas  (it  is  reported),  has  oVjtained  a  lease 
on  the  ()ak  Cliff  lines  of  the  Northern  Texas 
Traction  Company.  Extensions  and  im- 
pi-ovements,  it  is  understood,  will  be  made 
to   the  property. 

HOUSTON,  TEX. — The  City  Council  has 
contracted  with  the  Houston  Lighting  & 
Power  Company  for  furnishing  energy  to 
operate  the  sewage  disposal  plants. 

SWEETWATER,  TEX. — The  West  Texas 
Electric  Company  is  planning  to  enlarge  its 
electric  plant  in  Sweetwater.  The  company 
has  recently  increased  its  capital  stock 
from  $300,000  to  $500,000. 

VERNON  ,TEX. — We  are  informed  that 
there  is  no  municipal  electric  plant  in 
Vernon  at  present.  The  city  has  purclmsod 
a  small  machine  to  operate  the  street-light- 
ing system,  but  it  is  not  yet  installed.  An 
item  ])ublished  in  the  issue  of  Sept.  9 
stated  that  improvements  were  to  be  made 
to  the   municipal  plant. 

WICHITA  FALLS,  TEX.^The  capital 
stock  of  the  Wichita  Falls  Electric  (Com- 
pany has  been  increased  from  $700,000  to 
$775,000.  Improvements  will  be  made  its 
plant. 


Pacific  States 

CONNELL,  WASH. — The  city  of  Connell 
has  taken  over  the  local  electric-lighting 
and   waterworks   systems. 

FIR.  "WASH. — The  Puget  Sound  Traction, 
Light  &  Power  Company  of  Bellingham  is 
extending  its  transmission  line  to  Fir. 

ALBANY,  ORE. — The  City  Council  is 
considering  submitting  to  the  voters  nt  the 
DecembeT-  election  a  proposal  to  issue  bonds 
for  the  purchase  of  the  local  electric-light 
and  power  nlnnt  and  waterworks  system, 
owned  by  the  Oregon  Power  Company. 

BANDON,  ORE. — Work  will  soon  begin 
on  the  construction  of  a  new  lighthouse  at 
the  mouth  of  Coquille  River.  The  light  for 
signalling  and  other  apparatus  will  be 
operated  bv  electricity.  The  cost  of  the 
st.ntion   is  estimated  at  $6,000. 

.lORDAN  A^ALLEY,  ORE. — Investiga- 
tions are  being  made  by  the  Electric  In- 
vestment Company  of  Boise,  Idaho,  with  a 
view  of  extending  its  ti'ansmission  line 
from    De   I.,;nnar.    Idaho,    to    ,Tordan    Valley. 

KLAMATH  FALLS,  ORE. — A  power 
plant  is  contemplated  under  a  proposal  of 
th^  United  States  Reclamation  Service, 
which  calls  for  construction  of  a  daiVi  on 
Line  River  at  Klamath  Falls.  It  is  pro- 
posed to  lease  the  power  privileges  to  pri- 
vate parties. 

MARSHFTELD.  ORE  — The  Oregon 
Power  Company  is  planning  to  clnnsr*"  th'» 
rirc  street -lighting  system  in  Marshfleld  to 
the  new  reflector  system. 

PORTLAND.  ORE. — According  to  re- 
ports an  item  of  $15,000  is  to  be  included 
in  the  1917  budget  for  the  instal'ntion  of  a 
liehtip"-  system  in  Mount  T'>>""  ''^a'-k. 
Poles  have  already  been  set.  Philip  Dater 
is   city  engineer. 

SPRINGFIELD.  ORE  —  Th°  Oreiron 
Power  Company  is  contemplating  extending 
its  tr.insmission  lin^^  into  districts  not  now 
served  with   electricity. 

THE  r>ALI>ES.  ORE — The  City  Council 
h.ns  decided  to  entf>r  into  n  1  0-\e,ar  contract 
with  the  I^aciflc  Power  &  Lipht  Comnany 
for  lighting  the  entire  city.  The  contract 
en  lis  for  IfiS  100-watt  lamps  to  replace  the 
5.'{   lamps  now  in  use. 

COU'^^A.  CAL. — The  installation  of  a 
municipal  electric-light  plant  in  Colusa  Is 
under  consideration. 


FRESNO,  CAL. — A  resolution  has  been 
adopted  by  the  City  Trustee.s  iiroviding  for 
the  installation  of  an  electrolier  lighting 
system  on  South  L  Street. 

NOVATO,  CAL. — The  city  has  decided  to 
(extend  the  electric-lighting  system  to  the 
outside  districts. 

SAN  FRANCISCO,  CAL.— The  Board  of 
Public  Works  has  awarded  the  contract 
for  four  1000-kva.  electric  transformers, 
complete  with  auxiliaries,  for  the  Lower 
Cherry  River  power  development,  in  con- 
nection with  the  Hetchy  Hetchy  water  sup- 
ply, to  the  Westinghouse  Electric  &  Manu- 
facturing Comjiany  of  Pittsburgh,  Pa.,  at 
$7,700.  All  other  bids  received  for  the 
above  work  were  rejected. 

TULARE,  CAL. — The  trustees  are  con- 
sidering plans  for  the  installation  of  an 
electrolier  lighting  system  in  the  business 
district.  It  is  i)roposed  to  install  about  60 
lamps,  to  cost  about  $3,000  per  year. 

WOODLAND,  CAL.— The  Yolo  Water  & 
Power  Company  of  Woodland  is  contem- 
plating extensions  and  improvements  to  its 
system.  W.  G.  DeCelle  has  been  api)ointed 
president  and  general  manager. 

YOSEMITE,  CAL. — Bids  will  be  received 
at  the  ollice  of  the  supervisor  of  Yoseniile 
National  Park,  Yo.semite,  Cal.,  until  Oct.  12 
foi-  furnishing  and  installing  hydroelectric 
equipment  for  the  park,  consisting  of  water 
wheels,  generatois,  transformers  and  .switch- 
board.    For  details  see  projjosal  columns. 

KELLOGG,  IDAHO.— A  franchise  has 
been  granted  to  the  Washington  Water 
Power  Comi)any  of  Spokane  to  erect  a  high- 
tension  transmission  line  to  the  city  limits 
and  to  install  a   distributing  system. 

COALVILLE,  UTAH — At  a  special  elec- 
tion held  recently  the  proposal  to  sell  the 
municipal  electric-light  plant  was  carried. 
The  high-tension  transmission  line  which 
is  being  erected  by  the  Utah  Power  &  Light 
Company  of  Salt  Lake  City  will  reach  this 
city. 

BAKER,  MONT. — Improvements  are  con- 
templated to  the  plant  of  the  Baker  Light 
&  Power  Company,  to  cost  about  $6,000,  and 
will  include  a  new  engine  and  generator. 
An  addition  will  also  be  made  to  the  power 
house. 

GREAT  FALLS,  MONT. — The  Montana 
Power  Company  has  recently  completed  a 
wireless  station  at  its  Rainbow  plant  near 
Great  Falls  as  an  auxiliary  means  of  com- 
munication to  telephone  lines.  The  com- 
pany proposes  to  install  a  number  of  wire- 
less stations  at  its  various  properties  in  this 
section. 

MISSOULA,  MONT. — The  Missoula  Light 
&  Water  Company  is  planning  to  install 
electric  control  over  the  valves  at  the  water- 
works reservoir. 

GREELEY,  COL.— The  contract  for  the 
installation  of  the  lighting  fixtures  in  the 
new  Weld  County  court  house  at  Greeley 
has  been  awarded  to  the  Albert  Sechrist 
Manufacturing  Company  of  Denver,  at  $11,- 
000. 

TRINIDAD,  COL.^ — Extensions  are  being 
made  to  the  plant  of  the  Trinidad  Electric 
Transmission,  Railway  &  Gas  Company,  in- 
cluding the  installation  of  a  5000-kw.  tur- 
bine. Haller  &  Krumbhaar,  68  William 
Street,  New  York,  N.  Y.,  are  consulting 
engineers. 

DEMING,  N.  M. — The  Deming  Ice  & 
Electric  Company  has  erected  a  transmis- 
sion line  (2%  miles  long)  to  the  military 
camp  and  government  hospital,  established 
outside  of  the  city.  While  the  camp  may 
be  only  temporary  the  hospital  is  a  perma- 
nent structure,  and  will  require  service  in- 
definitely. 


Canada 

BASSANO,  ALTA. — A  by-law  to  appro- 
priate $7,000  for  the  purchase  of  the  elec- 
tric-light and  power  plant  of  the  Alberta 
J'^lectric  Company  will  be  submitted  to  the 
ratepayers. 

DUNDAS,  ONT. — The  Ontario  Hydro- 
Electric  Commission  contemi)lates  dui)li- 
cating  the  equipment  at  the  local  distrib- 
uting station. 

ICSSEX,  ONT.  —  The  Hydro-Electric 
I'ovver  Commission  of  Ontario  is  reported 
to  have  taken  options  on  the  plants  of  the 
Essex    County    Light    &    Power    Company. 

RENFltEW,  ONT. — At  an  election  held 
recently  the  ratepayers  defeated  a  by-law 
providing  for  a  power  development  by  the 
Ontario  Hydro-Electric  Commission  on  the 
Bonnechere  River.  While  it  is  agreed  that 
more  power  is  needed,  the  ratejjayers  felt 
that  the  proposal  submitted  by  M.  J. 
O'Brien  to  develop  5000  hp.  on  the  Mada- 
waska  River  at  $15  per  horsepower  is  bet- 
ter for  the  town  than  having  the  commis- 
sion transmit  1500  hp.  from  Bonnechere  at 
$13    per    horsepower. 
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Miscellaneous 

lloNol.r  HI,  HAWAII  — KxttMKsivo  im- 
piovoMU'iil.s  mo  l)ciiiK  iiiiute  to  the  tlcvern- 
moiit  i>k-i;trio-liKht  plant,  iiu-ludiiiK  tlir  in- 
stallation of  one  ti.'iO-kw.,  throc-phaae, 
2;iOO-volt,  rovolvinn  Held  Kcneralor  and  a 
20-Uw.  fxc'itor  with  senoral  sorvic-o  board 
and  two  circuit  iianels  and  one  12(l()-h;i. 
I'olton  Dohlo  water  wheel.  All  inaehinery 
lias  been  punhased.  In  the  near  future 
thi.s  plant  will  supply  power  to  oi)erate  tht 
sewerage   pump   for   wbicb   a    125-hp.   motor 


has  been  ordeied  to  be  eonneeterl  to  a 
centrilimal  pump.  VV.  \j.  Krazee  is  superin- 
tendenl. 

PANAMA — Hids  will  be  received  at  (lie 
ollU-e  of  the  Keneral  purchasiuK  olllcer,  the 
I'anania  ("anal,  VVasliinKton.  D-  C,  until 
Oet.  11  for  furnisliinK  inet.ilnnraphic  outfit, 
motor-driven  KrindinK  macbine,  b()ih;r  etjuip- 
inent,  plate  bendiuK  I'oll.  brass,  (-(ipper,  wire, 
steel,  shafts,  motors,  etc.  Kor  further  infor- 
mation address  Major  Karl  T.  Brown,  gen- 
ei-al   purehasinp  olllcer. 

PANAMA. ^ — Hids   will   be   received  at   the 


odice  of  the  f4<!neral  purchasing  olllcer,  tht' 
Panama  Canal,  Washington,  I).  C,  unti 
Oct.  14,  for  furnishing  steel  chaninris,  shee 
brass,  bar  copper,  copjier  wire,  cable  thim 
bles,  turnbuckles,  plate  planer,  i)late-bend| 
iiig  rolls,  electric  motors,  etc-,  iilanks  an( 
general  information  relating  to  this  cir 
cular  (No.  108.'i)  may  be  obtained  at  thi 
above  olllce  or  the  ollicu-s  of  the  assistan 
purchasing  agents,  24  .State  Street,  Nev 
VorU,  N.  Y.  ;  GM  Whitney-Central  Huild 
ing.  New  Orleans,  I.,a..  and  Kort  Mason 
San   Francisco,   (.'n\. 


1.194,480.  Switch  Mechanism  von  Auto- 
mobile Lighting  Systems:  H.  A.  Clum. 
Wauwatosa.  Wis.  App.  filed  Sept.  29, 
1913.    Has  special  dimming  mechanism. 

1  197.273.  Electrical  Signaling  System  ; 
E  Ehrhardt,  Waidmannslust,  near  Berlin, 
Germany.  App.  filed  Aug.  4,  1914.  Oscil- 
latory elements  for  controlling  telephone 
system. 

1.198,419.  Means  for  Controlling  Dan- 
gerous Gases  in  Submarines  and  Other 
Crafts  ;  J.  M.  Clark,  Whitestone,  N.  Y. 
App.  filed  March  10,  1916.  Catches  bat- 
tery gases  and  uses  them  for  fuel  or 
o\i)els  them. 

1  198,449.  Storage  Battery;  M.  R.  Hutchi- 
son, W.  Orange,  N.  J.  App.  filed  April 
2.'),  1914.  I'rovision  for  removing  electro- 
lyte wheel  cell  is  uiiright. 

1.198,450.  Support  for  Surgical  Needles; 
W.  E.  Jones,  Milwaukee,  Wis.  App.  filed 
•Tan.  14,  1916.  For  removing  superfluous 
hair  and  blemishes. 

1,198,462.  Machine  for  Marking  Button- 
hole Flies  ;  R.  L.  Lloyd,  of  Portsmouth, 
and  R.  D.  Simpson,  Columbus,  Ohio.  App. 
filed  March  15,  1912.  For  marking  shoe 
uppers. 

1.198,462.  Combined  Shoe-Cutting  Pat- 
tern and  Marker  ;  R.  L.  Lloyd  and  R.  D. 
Simpson,  of  Portsmouth,  and  Columbus. 
Ohio.  App.  filed  May  18,  1914.  Enables 
simultaneous  cutting  and  marking  of  the 
part. 

1,198,495.  Signal  Attachment  for  Auto- 
mobiles and  the  Like  ;  C.  Wende,  St. 
Louis,  Mo.  App.  filed  April  30,  1914. 
Operated  by  movements  of  steering  wheel, 
clutch  and  gear  shift. 

1,198,500.  Wire  Terminal;  E.  C.  Wilcox, 
Meriden,  Conn.  App.  filed  Sept.  4,  1915. 
Screw  terminal  applied  to  end  of  insulated 
high-tension,  cable. 

1,198,508.  Refillable  Cartridge  Fuse;  E. 
Alexander,  Burlingame,  Cal.  App.  filed 
July  19,  1915.  Method  of  securing  fuse 
strip  to  end  caps. 

1,198,517.  Signal  Apparatus  for  Automo- 
biles ;  F.  L.  Bixby,  State  College,  New- 
Mexico.  App.  filed  March  13,  1916. 
Solenoids  for  swinging  semaphores  at  op- 
posite sides  of  windshield. 

1,198.578.  Magnetic  Top;  G.  H.  Reimer, 
Fulton,  111.  App.  filed  Jan.  19.  1915.  Toy 
snake  agitated  by  magnetic  post  of  top. 

1.198.586.  Electromagnetic  Recording  De- 
vice ;  A.  F.  Sanborn  and  R.  C.  Wilson, 
Cssining,  N.  Y.  App.  filed  June  22,  1914. 
For  recoi'ding  time  of  passage  of  trains. 

1,198,616.  Method  of  Heating  Carbon  Ar- 
ticles IN  Independent  Units  ;  J.  W. 
Brown,  l^akewood,  Ohio.  App.  filed  June 
6.  1912.     Polymerizing  carbon. 

1,198,619.  Dry  Cell;  W.  R.  Clymer,  Cleve- 
land. Ohio.  App.  filed  Dee.  9,  1912. 
Method  of  quickly  impregnating  the 
tamped   mix  with  electrolytic  solution. 

1.198.625.  Electric  Furnace:  J.  L.  Dixon. 
Detroit,  Mich.  App.  filed  Feb.  23.  1915 
Current  can  be  passed  over  or  through 
the  bath. 

1.198.626.  Steel  Furnace;  J.  L.  Dixon,  De- 
troit, Mich.  App.  filed  July  15,  1916.  Con- 
trol of  phase  relation  of  transformers. 

1,198,659.  Trolley;  C.  O.  Reardon,  Oak- 
land, Cal.  App.  filed  Nov.  22,  1915. 
Revolvable  harn  construction 

1,198,671.  Automobile  Signal;  E.  T.  Sher- 
man. Denver.  Col.  App.  filed  April  12, 
1915.  Signals  can  be  combined  to  fndi- 
cate  different  intentions. 

1,198.674.  Electrical  Connector;  H.  S. 
Sines,  Chicago,  111.  App.  filed  Feb.  23. 
1915.  Flanged  eyelet  around  which  wire 
end    is   looped. 

1,198,677.  Panel-Board  with  Switch;  H. 
F.  Starrett,  Chicago,  111.  App.  filed  June 
13,  1911.  Snap  switches  removably 
mounted  on  face  of  panel-board. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents  issued 
Sept.  19,  1916,  prepared  by  Mitchell 
&  AUyn,  41  Park  Row,  New    York. 


1,198,688.  Collapsed  Tire  Alarm:  G.  F. 
Young,  Indianapolis,  Ind.  App.  filed  Nov. 
25,  1914.  Contact  plunger  operated  by 
flattened  tire. 

1.198,695.  Motor  to  Control  Automatic- 
ally a  Subscriber's  Telephone  for 
Varied  Service  ;  E.  V.  M.  Brennan.  Phila- 
delphia, Pa.  App.  filed  Oct.  5,  1915.  For 
registering  and  recording  calls,  etc. 

1  198,699.  Control  Device  for  Wireless 
Signaling  ;  E.  H.  Colpitis,  East  Orange, 
N.  J.  App.  filed  Sept.  11,  1915.  Re- 
duces power  consumption  and  retains 
maximum  output  from  apparatus. 


1,198,828.      Light    Fixture 


1,198,700.  Control  Device  for  Wireless 
Signaling  ;  E.  H.  Colpitts,  Bast  Orange, 
N.  J.  App.  filed  Sept.  16,  1915.  Control 
of  large  current  from  thermionic  ampli- 
fier. 

1.198,703.  Process  for  Obtaining  Adhesive 
Coatings  of  Copper  Upon  Iron  and 
Steel  ;  S.  O.  Cowper-Coles,  London,  Eng'. 
App.  filed  Aug.  24,  1914.  Emersion  in 
nitric  acid  and  electrolytic  deposition  of 
copper. 

1,198,732.  ,•  Plunger  for  Forming  Insulat- 
ors :  L.  P.  Locke,  Victor,  N.  Y.  App. 
filed  Aug.  11.  1913.  For  formation  of 
threads  and  interior  petticoats  of  insu- 
lators. 

1  198,734.  Electric  Lantern  ;  E.  Ludescher, 
Chicago,  111.  App.  filed  March  22,  1916. 
Carriage  or  other  lantern  having  a  plu- 
rality of  reflectors. 

1198,735.  Motor;  P.  Lux.  Waterbury, 
Conn.  App  filed  Dec.  29,  1913.  Pendulum 
device  for  mechanical  display  devices. 

1,198,736.  Electric  Switch:  J.  P.  Mc- 
Elroy,  Albany,  N.  Y".  App.  filed  Aug.  11, 
1911.     Spring  controlled  switch  arm. 


1,198,765.  Telephone  Attachment;  W 
W.  Rainwater,  Crews,  Tex.  App.  file 
Oct.  29,  1914.  Eliminates  waste  of  bat' 
tery  current  and   prevents   interference. 

1,198,776.  Apparatus  for  Producing  Oscil- 
latin(;  Current;  J.  Schiessler,  Badei 
Austria-Hungary.  App.  filed  April  20 
1908.  Cooling  air  directed  onto  incar 
descent  solid   resistance. 

1,198.794.  Electric  System;  R.  Varle; 
Englewood,    N.    J.      App.    filed    March    1 : 

1913.  Obtains  initial   sparks   without  il 
usujil  heavy  vibrator  coil. 

1,198,802.  Railroad-Crossing  Signal;  i 
A.  Williams,  Los  Angeles,  Cal.  App.  file 
Nov.  11.  1914.  TTsual  crossed  signa 
arms  mounted  to  be  automatically  oper 
ated. 

1,198,804.  Circuit  Closer;  H.  L.  Witt  an 
S.  Lookman  of  Pittsburgh,  Pa.  App.  file 
Dec.  3,  1915.  For  drip-pan  of  refrigei 
ator. 

1,198,828.  Light  Fixture;  R.  M.  Dixoi 
East    Orange,    N.    J.    App.    filed    May    : 

1914.  Semi-direct,  as  for  car  lighting. 

1,198,845.  Temperature  Alarm;  S.  I.  Hei 
drix.  Crescent  City,  Fla.  App.  filed  Auf 
27,   1914.     Dial  thermometer. 

1  198,857.  Electric  Lighting;  J.  B.  Le^ 
Savannah,  Ga.  App.  filed  March  7,  191 1 
For  producing  signs,  pictures,  etc. 

1.198.860.  Circuit-Controller  for  Mb, 
chanically-Playing  Instruments  ;  J.  I 
Lesley  and  H.  M.  Enz,  Pittsburgh,  Pi 
App.  filed  July  19,  1909.  Self-playin 
]Mano  for  playing  a  number  of  pieces. 

1.198.861.  Circuit-Controller;  J.  H.  Lef 
ley  and  O.  T.  Schoen,  Pittsburgh,  Pi, 
App.  filed  Dec.  16,  1910.  Pre-paymer 
device  for  automatic  piano. 

1,198,867.  Process  for  Electric  Treaij 
ment  of  Cellulose  ;  A.  L.  C.  Nodor 
Bordeaux,  France.  App.  filed  Feb.  2ij 
1913.  Treats  wood,  etc.,  first  to  salini 
solution  and  then  to  electric  current. 

1,198,873.  commutator  Brush  and  Methoi 
OP  Making  the  Same  ;  R.  L.  Seaburj 
Wellsville,  N.  Y.  App.  filed  July  27,  191' 
Fine  metallic  strands  in  carbon  block.     I 

1198,934.  Electric  Engine;  N.  J.  Le, 
Grande,  Goodwin,  Ark.  App.  filed  Fel, 
20,  1915.  Magnets  operate  on  armature 
connected  to  crank  shaft. 

]  198,962.  Electrical  Protective  Device 
I.  Rosenblum,  Lynn,  Mass.  App.  file 
Oct.  19,  1914.     Boron  or  silicon  cut-out. 

1,198,961.  Car  Truck;  K.  Rushton,  Phila- 
delphia; Pa.  App.  filed  June  29,  1911 
Springs  mounted  to  accommodate  tneiri 
selves  to  the  lateral  movement  of  tn| 
bolster.  ' 

1198,970  Electric  Light  Regulator  ;  I 
Svkes  and  J.  H.  Nave,  Fort  Wayne,  Im 
App.  filed  Dec.  18,  1915.  Pole  construe 
tion   for  controlling  resistance  coil.  I 

1  198,987.  Electroly'tic  Manufacture  oj 
Caustic  alkalis,  Etc.  ;  E.  A.  Ashcroft 
London.  England.  App.  filed  March  1. 
1912.  Obtains  desired  products  in  pur 
anhydrous  condition. 

1  198,988.  Signaling  Apparatus;  B.  Aufleni 
Brooklvn,  N.  Y.  App.  filed  Aug.  24,  191. 
Engaging  cam  projections  on  diapnraii 
and  motor  shaft.  | 

1  199  004     System    of   Motor    Control;  .^j 

'  M    Gray,  Milwaukee,  Wis.  App.  filed  Sep 

24,  1910.     For  starting  motors  having  rC] 

tating    member   of   considerable   inertia.  ' 

1  199,011       Printing  Telegraph;  C.  L.  an 
'  H.   L.  Krum,  Chicago,  111.     App.  filed  Jar 
22,    1908.      Improved   selecting  means   to 
claims). 

1  199.023.  Electric  Signal  Apparatus  ;CI 
Thompson,  Shelby,  Ohio.  App.  filed  JUii 
22,  1914.  For  ringing  electric  bells  a; 
plurality  of  distributed  points. 
1  199,039.  Electrical  Compression  Rbsu 
TANCE  Unit;  P.  J.  Ray.  Lakewood,  Ohi, 
App.  filed  Dec.  2,  1914.  Carbon  discs  sui 
.iected  to  silicate  of  soda  with  caiDOtl. 


^v 


The  consolidation  of  Electrical  World  and  Engineer  and  American  Electrician. 
Published  by  McGraw  Publishing  Company,  Inc. 


I.  68 


NEW  YORK,  SATURDAY,  OCTOBER  7,  1916 


No.  15 


mtralization  of  Electrical  Supply 
pO  engineers  and  executives  in  this  country  where 
L  centralization  of  electrical  supply  is  becoming 
re  and  more  general,  the  discussion  now  going  on  in 
gland  for  a  national  treatment  of  the  electricity 
)ply  problem  is  not  without  interest.  There,  in  view 
the  situation  created  by  the  war  and  the  Empire's 
t  diminishing  coal  reserves,  engineers  have  again 
en  up  the  subject  of  economical  generation  and  dis- 
Dution  of  electrical  energy.  As  a  means  to  this  end, 
British  Institution  of  Electrical  Engineers  has 
ommended  a  governmental  tribunal  to  control  the 
;tricity  supply  industry  and  to  prevent  indiscrimi- 
;e  additions  and  extensions  of  power  systems  un- 
irable  from  the  point  of  view  of  size,  locality  and 
tern.  More  recently  one  of  England's  most  eminent 
fineers,  looking  on  the  subject  as  a  national  problem 
1  employing  Ferranti's  presidential  address  of  1910 
a  text,  has  shown  how  60,000,000  tons  of  coal  might 
saved  annually  in  Great  Britain  just  through  cen- 
lization.  He  suggests  what  to  an  American  is  ob- 
us — shut  down  the  numerous  heterogeneous  stations, 
ndardize  the  distribution  systems  and  feed  the  cir- 
ts  with  electricity  generated  at  a  few  huge  plants, 
erconnected  and  strategically  located  as  to  fuel,  water 
\  load. 

^arge  generating  systems  such  as  abound  in  this 
mtry  are  unknown  in  England,  chiefly  because  there 
h  municipality  possesses  its  own  system.  The  great 
J  of  London  has  some  seventy-nine  power  stations, 
ty-nine  systems  of  generating,  ten  frequencies, 
rty-two  generated  voltages,  twenty-four  distributing 
tages  and  seventy  methods  of  charging,  and  so  far 
efforts  to  bring  order  out  of  this  chaos  have  come  to 
ight.  But  when  as  a  last  resort  government  control 
suggested,  and  many  feel  that  nothing  short  of  that 
1  remedy  matters,  immediately  the  financiers  sense 
iger.  They  cite  the  effect  of  the  Hydroelectric  Power 
nmission  of  Ontario  on  private  enterprise  in  that 
ivince  of  Canada,  say  that  government  control  might 
i  to  confiscation,  will  seriously  depreciate  the  value 
the  investments,  and  will  have  none  of  it.  True, 
idon's  problem  is  not  simply  solved  by  unification, 
|re  are  financial  problems  to  dispose  of  as  well.  But 
idon  is  under-developed  compared  with  American 
ies,  and  if  it  is  to  be  a  part  of  a  national  system 
^.nciers  cannot  stem  the  tide.  What  is  economical 
ist  eventually  prevail,  and  if  no  one  else  acts  the 
'tish  government  probably  will,  and  with  it  will  un- 
'btedly  come  all  the  abuses  of  legislative  and  execu- 
■i  authority, 
'ortunately,  the  majority  of  stations  in  this  country 


are  privately  owned,  and  holding  or  operating  compa- 
nies can  absorb  the  smaller  utilities  and  make  them  a 
part  of  a  great  system  fed  from  a  transmission  network. 
Holding  companies  are  able  to  exist  in  the  utility  field 
because  they  can  take  advantage  of  a  situation  like  that 
now  confronting  England,  and  by  combining  and  unify- 
ing systems  effect  sufficient  economies  to  justify  their 
existence.  The  municipally-owned  systems  have  not 
that  advantage,  and  therefore  when  viewed  nationally 
are  uneconomical.  In  output,  however,  they  form  so 
small  a  part  of  the  whole  in  this  country  as  not  to 
offer  a  serious  problem.  Besides,  the  United  States 
possesses  more  than  one-half  of  the  estimated  coal  in 
the  world,  and  Great  Britain  only  one-fortieth,  so  the 
fuel  questions  are  not  the  same.  Nevertheless,  with  all 
our  shortcomings,  and  we  are  conscious  of  them,  we 
lead  the  world  in  the  economical  generation,  distribution 
and  use  of  electricity.  While  other  brands  of  efficiency 
are  being  paraded,  we  suggest  in  all  humbleness  that 
American  efficiency  is  worth  consideration. 


Interpreting  Engineering  to  the  Public 

IN  any  special  group,  such  as  a  village,  there  are  cer- 
tain men  whose  influence  is  thought  to  be  public  and 
generalized,  rather  than  restricted  to  their  own  circle 
of  friends  and  immediate  acquaintances.  Prominent 
among  the  public  men,  and  in  approximately  the  order 
named,  are  the  minister,  the  lawyer,  the  physician,  the 
politician,  the  banker  and  the  teacher.  The  sayings 
of  all  of  these  are  widely  circulated,  and  each  one's 
expressions  of  his  point  of  view  have  marked  effects 
upon  the  people  at  large.  It  is  a  fact,  though  a  sorry 
one,  that  the  vast  majority  has  not  yet  learned  to  form 
its  own  conclusions  from  any  given  set  of  conditions, 
but  relies  upon  hearing  the  statement  of  a  plausible 
opinion  which  may  be  appropriated  and  restated  as 
though  it  were  a  conclusion  personally  reached.  Thus 
the  men  whose  thoughts  are  forcibly  and  widely  ex- 
pressed secure  large  followings  composed  of  echoing 
and  often  unthinking  satellites. 

The  minister,  the  teacher  and  the  physician  hold  be- 
liefs, as  to  public  questions,  which  are  in  general  highly 
academic,  divorced  as  they  are  from  the  give  and  take 
of  affairs  gained  in  practical  business.  The  banker,  on 
the  other  hand,  is  usually  so  close  to  the  financial  side 
of  the  problem  that  his  point  of  view  is  not  inclusive. 
The  politician  in  his  turn  is  suspected  by  the  people. 
The  lawyer  alone,  of  the  six  professions,  is  likely  to 
combine  a  scholastic  training  with  a  certain  conception 
of  business  conditions.  He  is  handicapped,  however, 
in  that  his  experiences  with  banking,  trade  and  manu- 
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laftiirers  lu'vor  coiiu'  to  liiin  lir.sl-haiul.  Ilo  i.s  rorcvei- 
sitting  back  in  hi.s  ollico  thaii-  while  hi.s  clients  relate 
to  him  their  own  affair.s.  Such  a  i)osition  is  l)oun(l  to 
give  a  degree  of  mental  perspective,  but  it  is  unfor- 
tunately true  that  the  constricting  effect  of  the  normal 
legal  atmosphere  often  tends  to  produce  the  type  of 
mind  which  insists  upon  classifying  everything  accord- 
ing to  precedent. 

There  is  just  one  group  in  the  community  to  whom 
it  may  logically  look  for  constructive  leadership — the 
engineers.  And  the  engineer's  position  to-day  is  grow- 
ing more  important.  For  example,  a  doctor  in  a  small 
town  visits  the  big  city.  He  gets  certain  comforts  from 
ten-minute  trolley  service.  He  comes  back  with  the 
idea  that  the  local  company  ought  to  give  more  frequent 
service,  and  talks  about  it.  People  agree  with  him,  and 
an  agitation  is  started  simply  because  the  doctor,  in 
all  sincerity,  doesn't  recognize  that  the  number  of  cus- 
tomers carried  per  trip  and  the  number  that  can  be 
carried  are  very  different  in  his  town  and  the  big  city. 
This  example  sounds  obvious,  but  the  story  is  true.  An 
engineer  at  least  could  analyze  the  facts  and  put  them 
straight.  How  many  similar  difficulties  between  the 
utility  and  the  customer  fall  back  upon  the  simple  truth 
that  no  one  has  presented  the  facts  logically.  The  engi- 
neer has  a  very  real  opportunity  as  a  public  servant. 
Public  policies  are  in  the  making.  There  is  much  dis- 
cussion with  too  few  facts.  The  engineer  can  at  least 
see  to  it  that  the  business  and  engineering  factors  in- 
volved are  clearly  understood.     He  should  do  so. 


We  Shall  Invest  in  Other  Lands 

THERE  are  historic  instances  in  the  central  station 
industry  of  courageous  operators  who  went  to  Eu- 
rope in  order  to  exchange  their  securities  for  cash.  And 
these  instances  are  not  confined  to  the  early  days  of 
hazard  and  experimentation,  as  some  of  them  but  short- 
ly antedate  the  war  which  has  altered  all  things.  That 
the  securities  thus  placed  abroad  have  been  largely  re- 
purchased on  this  side  of  the  ocean  is  only  one  of  the 
remarkable  developments  of  this  era  of  transformation. 
Another,  toward  which  we  are  steadily  approaching,  is 
the  assured  investment  of  American  capital  in  utilities 
located  in  foreign  lands.  From  looking  to  Europe  for 
capital  we  are  turning,  with  pioneering  capital  to  our 
credit  in  the  banks,  to  other  countries  having  latent 
powers  and  opportunities  awaiting  development.  The 
fact  is  that  at  present  the  question  really  is,  can  these 
countries  offer  conditions  which  safeguard  the  invest- 
ment and  the  return?  Can  these  countries,  say  in 
South  America,  promise  adequate  protection  and  the 
terms  which  alone  will  make  the  securities  of  public 
utilities  ip  remote  lands  attractive  to  the  uninformed 
but  willing  investor  in  this  country?  It  is  well  under- 
stood that  in  the  past  the  details  of  franchise  contracts 
in  foreign  lands  have  not  been  those  which  the  inves- 
tor in  the  United  States  regarded  as  necessary  to  his 
protection.  But  if  these  can  be  made  satisfactory,  if  a 
friendly  public  attitude  can  be  promised  and  if  the 
problem  of  rate  of  exchange  can  be  surmounted,  capital 


will  be  forthcoming.  it  is  confidently  believed  that 
these  impediments  will  be  removed  and  that  capital  will 
(low  from  our  investment  centers  toward  those  nation.^ 
which  meet  our  reasonable  conditions.  With  capital 
will  go  trained  men  and  knowledge  of  our  enterprising 
operating  and  business  methods,  likewise  our  appara- 
tus and  appliances.  The  time  of  accomplishment  is  not 
far  distant. 


Cost  Records  Guide  Appraisal  Work 

BEFORE  the  era  of  public  service  commissions  came 
arguments  did  not  always  convince  a  public  utilit.\ 
company  of  the  need  of  complete  records  on  costs  ot 
different  elements  of  property,  but  actual  experience 
with  an  appraisal  by  a  rate  regulating  commission  usu 
ally  leads  promptly  to  a  prudent  decision  that  full  dati. 
on  such  facts  are  real  assets.  True  costs  of  material 
and  labor,  owing  to  inevitable  difficulties  in  installatior 
and  the  perfection  of  operation,  are  likely  to  be  greater 
than  the  figures  made  by  the  appraisal  engineer  whc 
views  the  completed  work  and  is  ignorant  of  the  ob- 
stacles confronted  by  the  pioneers.  In  many  instance.' 
actual  costs  are  far  greater  than  the  finished  structun 
indicates.  In  the  valuation  of  the  tube  distribution  sys 
tem  which  is  described  elsewhere  in  this  issue  the  in 
spection  of  all  available  records  and  the  deductions  t( 
which  they  pointed  gave  a  basis  which  the  appraisei 
regarded  as  satisfactory.  It  will  occur  to  some  read 
ers,  however,  that  the  method  of  computation  of  dis 
counts,  if  applied  indiscriminately,  might  be  open  t( 
question.  At  the  present  time,  owing  to  scarcity  oj; 
materials,  a  buyer  might  not  only  not  get  the  discount 
which  would  be  allowed  in  normal  seasons,  but  he  might 
gladly  pay  a  premium  for  early  delivery.  However,  th( 
important  point  is  that  uncertainty  is  less  desirable  as' 
a  basis  in  appraisals  than  a  substantial  groundwork  oi 
indisputable  records.  When  data  going  back  to  tht 
small  capital  investment  at  the  beginning  of  the  in- 
dustry are  so  vital  as  they  are  shown  to  be  in  this  case, 
it  is  plainly  the  duty  of  every  company  to  preserve  ex-i 
plicit  details  of  its  greater  costs  with  the  enormous| 
financial  outlays  of  present  times. 


Effects  of  Temperature  on  Storage  Cells 

IT  is  a  well-recognized  rule  that  for  primary  voltaic, 
cells,  the  output  tends  to  increase  with  temperature,! 
up  to  a  certain  limit.  A  primary  cell  which  has  a  sat- 
isfactory output  at  ordinary  room  temperatures,  shrinks 
in  its  output  as  the  temperature  falls  toward  0  deg.  C.,! 
and  increases  its  activity  as  the  temperature  rises,  say, 
toward  40  deg.  C.  One  reason  for  this  behavior  is  th€ 
change  in  internal  resistance,  which  is  ordinarily  mucli: 
lower  at  40  deg.  C,  than  at  10  deg.  C.  Another  reasorl 
is  the  greater  speed  of  ions  and  of  chemical  reactions, 
as  the  temperature  is  increased.  The  paper  by  L.  Cj 
Turnock  on  the  performance  of  the  Edison  storage  cell 
as  affected  by  temperature,  which  was  read  at  lasf 
week's  meeting  of  the  American  Electrochemical  So- 
ciety,  is   referred  to  in   this  week's  Digest.     Storagti 
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;ells  are  essentially  voltaic  cells,  in  which  the  plates  are 
•estored  electrochemically,  and  they  manifest  the  gen- 
iral  characteristics  of  primary  cells  already  mentioned 
n  regard  to  the  effects  of  temperature.  It  is  well 
[nown  that  the  output  of  storage  cells  dwindles  toward 
ow  temperatures,  and  increases  in  the  summer  season. 
The  paper  investigates  the  behavior  of  some  test 
ells,  at  different  temperatures  of  charge  and  discharge, 
t  is  shown  that  the  current  efficiency  increased  as  the 
emperature  was  raised  up  to  50  deg.  C.  Above  this 
emperature  there  was  a  rapid  falling  off.  The  best 
onditions  for  output  were  indicated  as  a  charge  at  a 
noderate  room  temperature,  followed  by  a  discharge  at 
I  higher  temperature  not  exceeding  50  deg.  C.  Accord- 
ng  to  this,  the  motto  of  the  best  operating  cycle  would 
)e — charge  cool  and  discharge  warm.  Several  reasons 
ire  suggested  for  the  falling  off  in  output  at  tempera- 
ures  above  50  deg.  C,  but  fortunately,  for  many  pur- 
)0ses,  storage  batteries  do  not  need  to  be  operated  at 
luch  high  temperatures.  It  is  important  to  know,  how- 
iver,  that  an  alkaline  storage  cell  is  subject  to  deteriora- 
ion,  if  allowed  to  stand  at  a  temperature  above  50 
leg.  C. 


\nalyzing  Statistics  Graphically 
\  LTHOUGH  our  readers  are  familiar  with  the  ap- 
tVpIication  of  graphical  methods  to  engineering,  the 
irticle  by  E.  D.  Dreyfus  in  this  issue  will  be  of  inter- 
ist  since  it  deals  with  special  applications  of  the  graphi- 
;al  methods  which  are  a  little  outside  ordinary  practice, 
rhe  author's  discussion  shows  how  methods  which  ap- 
)eal  at  once  to  the  eye  and  the  intelligence  can  be  utilized 
n  co-ordinating  apparently  intricate  data  so  that  their 
rue  relations  may  be  seen,  even  when  these  do  not  apply 
itrictly  to  engineering  matters  but  to  the  complex  data 
►f  business.  Not  only  can  facts  which  to  the  casual 
observer  seem  unrelated  be  made  amenable  to  graphical 
nethods,  but  these  often  serve  to  bring  out  correla- 
ions  which  are  quite  unsuspected.  Things  apparently 
ndependent  when  plotted  on  co-ordinate  paper  often 
how  a  systematic  trend  which  points  the  way  to  a  gen- 
Talization  of  real  value. 

In  working  through  graphics  one  has,  however,  to  be 
xceedingly  cautious  in  certain  particulars,  for  instance, 
vhen  a  set  of  figures,  dynamical  or  financial,  are  avail- 
ible  they  are,  so  long  as  they  are  tabulated,  instinctively 
aken  merely  at  their  face  value.  When  plotted,  how- 
ver,  there  is  a  temptation  to  extrapolation  which  is 


well  nigh  irresistible  to  the  untrained  mind.  Sometimes 
the  process  can  be  safely  employed,  but  it  requires  a 
rather  comprehensive  knowledge  of  the  facts  that  lie 
back  of  the  data  to  tell  when  to  go  ahead  and  when  to 
stop. 

For  example,  take  the  curve  which  represents  the 
increase  of  train  resistance  with  increasing  speed.  The 
curve  is  a  rather  gentle  one  and  as  the  experimental 
data  are  generally  not  very  precise  the  points  secured 
from  a  moderate  range  of  speed  can  be  represented  al- 
most equally  well  by  a  straight  line  or  by  several  types 
of  curve.  If  continued  in  either  direction  both  line 
and  curves  are  likely  to  lead  to  exceedingly  wild  re- 
sults, as  experience  has  amply  shown,  merely  from  de- 
parture of  the  real  data  from  the  extrapolated  value. 
Again,  a  curve  may  apparently  go  on  from  the  plotted 
data  in  a  beautifully  systematic  manner  with  every  in- 
dication that  it  will  presently  become  asymptotic,  only 
to  pass  through  a  maximum  and  turn  downward  to  the 
utter  confusion  of  hypotheses  drawn  from  its  early 
course.  Plenty  of  such  instances  can  be  found  in  en- 
gineering data. 

Again,  even  interpolation  is  not  always  safe,  since  a 
curve  not  infrequently  undergoes  a  radical  change  of 
curvature  at  some  particular  point  or  points,  resuming 
afterward  an  orderly  progression.  In  this  case  groups 
of  points  taken  too  far  apart  and  apparently  quite  con- 
sistent may  lead  to  astounding  blunders.  Instances  of 
this  sort  may  be  found  in  the  curves  connecting  the 
velocity  and  air  resistance  of  projectiles,  speed  and 
driving  power  in  ships,  and  in  numerous  other  in- 
stances, some  of  them  of  a  very  unexpected  character. 
Finally  the  student  of  graphics  must  watch  cautiously 
lest  he  be  deceived  into  drawing  a  smooth  curve  which 
may  conceal  some  of  the  very  facts  that  he  sought  to 
discover. 

Averages,  in  other  words,  have  a  wonderful  facility  at 
covering  up  significant  variations  from  them.  These 
warnings  do  not  in  any  sense  detract  from  the  value  of 
Mr.  Dreyfus's  paper,  but  are  merely  presented  for  their 
bearing  on  graphical  practice.  Curves  should  be  used, 
even  much  more  than  at  present,  to  put  in  usable  form 
the  practical  data  of  engineering,  yet  they  need  careful 
scrutiny  in  cases  where  the  data  are  incomplete  or 
where  it  is  difficult  to  see  from  theory  what  the  general 
form  of  the  curve  is  likely  to  be.  Oftentimes  signifi- 
cant facts  turn  up  in  plotting  data  to  polar  or  logarith- 
mic co-ordinates  which  are  not  at  all  obvious  by  the  or- 
dinary methods. 


NEXT  week  in  the  station  operating      The   Coillinff   ISSUGS 
number  of  the  Electrical  World     iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiinii 
for  October,  the  second  issue  of  the 
month,  feature  articles  will  describe  the  load-dispatch- 
ing practice  of  the  New  England  Power  Company,  and 
the  use  of  iron  and  steel  wire  for  transmission-line  con- 
struction.    Beside  other  articles   on   station   operating 
practice  there  will  be  the  regular  weekly  departments 
for  the  technical  and  the  commercial  man.    The  Oct.  21 
number,  the  engineering  issue  of  the  month,  will  in- 
clude a  leading  article  on  the  engineering  design  and 


construction  of  an  electrically  oper- 
ated cotton  mill  in  Alabama,  together 
with  an  account  of  efficiency  tests 
conducted  on  the  equipment.  In  the  same  issue  will 
appear  a  review  of  the  results  of  an  experimental  in- 
vestigation of  temperature  distribution  around  a  syn- 
chronous converter  armature,  together  with  the  usual 
weekly  departments.  The  fourth  number  of  Elec- 
trical Merchandising,  the  new  monthly  maga- 
zine of  the  electrical  trade,  will  be  issued  on 
Oct.  15. 
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Chronicle  of  Events 
of  the  Industry  and 
of  Important  Move- 
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NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


CIVIC  ORGANIZATION  OF 

ENGINEERS  DISCUSSED 

Proposal  Made  That  Naval  Consulting  Board's  Indus- 
trial Preparedness  Committee  Be  Made  the  Nucleus 
for   a    General    Technical    Body 

The  question  of  whether  the  engineers  and  chemists 
of  the  country  should  form  an  organization  for  the  con- 
sideration of,  and  action  on,  public  questions  of  an 
engineering  nature  was  put  before  a  gathering  of  engi- 
neers called  together  at  a  luncheon  at  New  York  on  Sept. 
28  by  W.  L.  Saunders,  past-president  of  the  American 
Institute  of  Mining  Engineers  and  a  member  of  the 
Naval  Consulting  Board.  The  governing  thought,  Mr. 
Saunders  explained,  was  whether  since  an  organization 
of  engineers  for  civic  work  had  been  created  by  the 
Naval  Consulting  Board,  through  its  committee  on  in- 
dustrial preparedness,  it  is  not  wise  to  hold  the  organi- 
zation together  and  to  make  it  permanent.  Such  prob- 
lems as  the  conservation  of  our  natural  resources,  min- 
ing laws,  and  railroad  regulation,  river  and  harbor 
appropriations  might  be  considered.  Mr.  Saunders 
proposed  that  the  new  organization  be  independent  of 
the  national  engineering  and  chemical  societies,  but 
that  the  qualification  for  membership  in  the  new  body 
would  be  membership  in  the  existing  national  profes- 
sional organizations. 
.  A  general  discussion  followed  Mr.  Saunders'  state- 
ment. Most  of  the  speakers  believed  that  the  national 
engineering  and  chemical  societies  would  not  be  inclined 
to  take  suitable  action  on  civic  questions,  and  therefore 
favored  the  perpetuation  of  the  Naval  Consulting 
Board's  organization.  It  was  pointed  out,  however,  that 
the  existing  bodies  are  well  organized  and  have  the 
necessary  machinery  for  effective  action.  On  one  point 
there  was  unanimity— that  there  should  be  some  agency 
by  which  the  engineers  and  chemists  could  exercise  an 
influence  in  public  life.  There  was  a  difference  of 
opinion  only  on  what  the  agency  should  be. 

As  a  result  of  the  discussion  it  was  voted  that  the 
chairman  should  appoint  a  committee  of  five  to  con- 
sider the  question  from  the  various  angles  brought  out 
in  the  discussion  and  to  report  conclusions  at  a  later 
meeting.  Mr.  Saunders  is  to  be  an  ex-officio  member  of 
the  committee. 

The  committee,  as  appointed  by  the  chairman,  is  as 
follows:  J.  J.  Carty,  past-president  of  the  American 
Institute  of  Electrical  Engineers ;  Charles  Warren  Hunt, 
secretary  American  Society  of  Civil  Engineers;  Calvin 
W.  Rice,  secretary  American  Society  of  Mechanical  En- 
gineers; Thomas  Robins,  member  of  the  Institute  of 
Mining  Engineers;  Benjamin  B.  Thayer,  director  the 
Engineering  Foundation. 


secretary  of  the  committee  wrote  to  the  Board  of  Trade 
on  July  7,  pointing  out  the  increasing  adoption  of  the 
electric  storage-battery  vehicle  for  commercial  pur- 
poses, and  asking  that  the  import  restrictions  upon  com- 
mercial vehicles  be  reviewed  in  respect  to  storage- 
battery  vehicles  owing  to  the  impossibility  of  obtaining 
such  vehicles  of  British  make.  The  effect  upon  the 
electric  supply  industry  was  pointed  out,  as  was  the 
ease  of  the  control  of  such  vehicles  which  enables  men 
of  military  age  to  be  released  for  service  with  the  forces 
as  women  or  elderly  men  can  be  made  proficient  drivers 
after  but  a  few  hours'  tuition.  It  was  pointed  out  also 
that  there  is  at  the  present  time  only  one  British  firm 
making  the  heavy  type  of  commercial  electric  vehicle 
now  in  such  demand,  and  it  is  understood  that  the  com- 
pany is  quite  unable  to  cope  with  the  orders  coming 
to  it,  as  it  has  but  recently  taken  up  this  line  of  manu- 
facture and  is  heavily  involved  in  the  production  of 
munitions  of  war.  It  was  therefore  asked  that  there 
should  be  free  importation  at  the  present  time  of  Amer- 
ican built  commercial  electric  vehicle  chassis.  The 
Board  of  Trade  replied  on  July  11  to  the  effect  that  if 
the  committee  would  send  a  statutory  declaration  to 
the  effect  that  the  chassis  it  was  desired  to  import  are 
to  be  used  solely  for  commercial  purposes,  the  matter 
of   their    importation    should   have   consideration. 


Embargo  on  Electric  Vehicles  and 

Accessories  to  Be  Reviewed 

Advices  from  the  London  office  of  the  Electrical 
"World  this  week  state  that  correspondence  has  taken 
place  between  the  Board  of  Trade  and  the  electric  vehi- 
cle committee  of  the  Incorporated  Municipal  Electrical 
Association  with  regard  to   import  restrictions.     The 


Standardization  of  Line  Construction  in 
California 

The  Railroad  Commission  of  California  has  issued 
fifty-eight  orders  to  electric  and  telephone  corporations 
looking  to  the  safety  of  human  life  by  the  standardiza- 
tion of  electric  and  telephone  transmission  system  con- 
struction, and  involving  the  spending  of  more  than 
$750,000  to  this  end.  The  orders  took  the  form  of 
authority  for  extensions  of  time  within  which  these 
public  utilities  may  comply  with  Chapter  499  of  the 
laws  of  1911,  as  amended  by  Chapter  600  of  the  laws 
of  1915  referring  to  the  placing,  erection,  use  and  main- 
tenance of  electric  poles,  wires,  cables  and  appliances. 

The  Legislature  passed  this  act  for  the  purpose  of 
removing  the  danger  to  employees  engaged  in  the  con- 
struction, reconstruction,  maintenance  and  use  of  such 
property,  and  of  the  general  public.  The  statute  pro- 
vided that  it  become  effective  six  months  from  the  date 
of  its  passage  in  so  far  as  it  relates  to  new  work,  and 
that  five  years  should  be  allowed  for  the  rebuilding  of 
existing  work  to  meet  the  provisions  of  the  law.  The 
Legislature  in  1915  amended  its  previous  act,  and  vested 
in  the  Railroad  Commission  the  authority  at  its  discre- 
tion to  grant  additional  time  to  corporations,  and  in- 
structed it  to  pass  on  all  work  done. 

The  commission's  order  names  specifically  the  period 
within  which  each  utility  must  do  a  third  and  also  two- 
thirds  and  the  entire  work,  which  last  must  be  completed 
before  June  30,  1919.  All.  the  companies  are  to  report 
to  the  commission  from  time  to  time  as  ordered  upon 
the  progress  of  the  changes.  The  orders  direct  the  com- 
panies to  proceed  with  the  work  as  rapidly  as  possible, 
and  vary  in  length  of  extensions  granted  according  to 
the  conditions  under  which  the  utility  operates. 
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SALT  LAKE  CITY'S  WHITE  WAY 

New   System    Designed   by   W.    D'A.    Ryan   Covers 
Entire  Retail  Business  District 

Salt  Lake  City  celebrated  the  inauguration  of  its  new 
'White  Way"  lighting  district  on  the  evening  of  Sept. 
19  with  ceremonies  the  like  of  which  have  not  been  seen 
for  many  days.  Those  in  charge  of  the  exercises  were 
:ompletely  surprised  at  the  interest  displayed  by  the 
populace  in  the  ceremonies.  Main  Street,  which  is  gen- 
erally known  as  one  of  the  widest  business  thorough- 
fares in  the  country,  was  completely  jammed  for  a 
Jistance  of  nearly  two  blocks.  The  Utah  Power  &  Light 
Company  had  erected  a  large  platform  in  front  of  its 


last  speaker.  He  praised  the  progressive  citizens  of 
Salt  Lake  City  which  made  this  enterprise  possi- 
ble, thanked  those  responsible  for  its  being,  and  de- 
clared that  this  type  of  lighting  hereafter  would  be 
known  as  the  "Salt  Lake  System,"  and  that  Salt  Lake 
City  would  derive  much  desirable  publicity  therefrom. 
There  are  seven  standards  to  the  block  on  each  side 
of  the  street  approximately  100  ft.  apart.  Each  stand- 
ard carries  three  6.6-amp.  inverted-type  luminous-arc 
lamps.  The  standard  fits  over  the  regular  trolley  pole 
and  completely  conceals  it.  It  has  an  ornamental  cast- 
iron  base  and  a  pressed  steel  column  in  two  sections 
with  the  three-arm  cast-iron  fixture  carrying  the  lamp 
mounted  on  top.    The  lamps  are  equipped  with  diffusing 


MAIN    STREET,   SALT   LAKE  CITY,   AT   NIGHT  AND   NEW  LIGHTING   STANDARD    EMPLOYED    IN    ITS    ILLUMINATION 


general  offices  on  Main  Street  on  which  had  congre- 
gated the  president  and  board  of  governors  of  the  Com- 
mercial Club,  representatives  of  the  Upper  Main  Street 
Improvement  Association,  prominent  property  owners, 
ind  citizens  and  representatives  of  the  Utah  Power  & 
Light  Company.  This  new  lighting  system,  which  is 
generally  referred  to  as  the  Salt  Lake  system,  extends 
from  South  Temple  Street  to  Fifth  South  Street  on 
Main  Street,  a  distance  of  five  blocks  or  approximately 
).75  mile.  It  covers  the  entire  retail  business  district 
)n  this  main  street. 

President  F.  C.  Richmond  of  the  Salt  Lake  City  Com- 
mercial Club,  acted  as  master  of  the  ceremonies  and 
ntroduced  the  speakers.  The  Hon.  John  C.  Cutler, 
)resident  of  the  Upper  Main  Street  Improvement  As- 
;ociation,  briefly  outlined  its  history. 

W.  D'Arcy  Ryan,  the  designer  of  the  system, 
nade  a  special  trip  from  San  Francisco  to  at- 
end  the  ceremonies,  and  was  greeted  by  rounds  of 
ipplause  when  introduced.  Mr.  Ryan  stated  that  on 
.ccount  of  its  broad  streets.  Salt  Lake  City  presented 
n  unusually  interesting  problem  in  special  street  light- 
ng  design.  He  called  attention  to  the  fact  that  he  had 
iromised  the  property  owners  that  they  should  have  a 
ubstantial,  dignified  standard,  with  an  evenly  dis- 
ributed  illumination  well  out  of  the  eyes  of  the  pedes- 
rians,  which  would  give  a  practically  uniform  distribu- 
ion  of  light  on  the  street,  sidewalk,  and  fagade  of  the 
uildings.  He  called  upon  the  throng  present  when 
lie  system  was  turned  on  to  witness  how  nearly  his 
romise  had  been  fulfilled. 
<  The  Hon.  W.  Mont.  Ferry,  Mayor  of  the  city,  was  the 


glassware.  Each  lamp  is  rated  at  1500  cp.,  and  the 
absorption  is  approximately  30  per  cent.  They  are 
connected  on  two  circuits,  one  circuit  supplying  190 
lamps,  which  operates  until  midnight,  the  remaining 
twenty  lamps  burning  all  night. 

The  total  cost  of  installation  of  the  system  was 
$28,220.  The  cost  to  the  property  owners  was  $25,535, 
and  the  city  bore  the  balance  of  the  expense.  The  in- 
stallation charge  against  the  property  owners  amounts 
to  $4.12  per  front  foot.  The  total  cost  of  operation 
for  the  three-year  period  of  the  contract  is  $28,138,  of 
which  amount  the  city  pays  approximately  $4,000.  The 
cost  of  operation  to  the  property  owners  is  approxi- 
mately $1.30  per  front  foot  per  year.  The  Utah  Power 
&  Light  Company  spent  approximately  $12,000  for  the 
necessary  rectifiers  and  other  station  equipment. 


Germans  Building  Largest  Generator 

in  the  World 

We  are  advised  by  Dr.  Karl  Georg  Frank,  the  Amer- 
ican representative  of  the  Siemens-Schuckert-Werke  of 
Berlin,  Germany,  that  that  company  is  now  building  a 
60,000-kva.  generator  wound  for  6600  volts  and  operat- 
ing at  1000  r.p.m.  The  generator  is  intended  for  the 
Rheinische  Westphaelische  Elecktrizitaets  Werke,  and 
will  be  delivered  by  April  1,  1917,  which  throws  inter- 
esting light  on  the  conditions  of  the  German  electrical 
industry  in  spite  of  the  war.  The  6600-volt  energy  will 
be  stepped  up  to  110,000  volts  for  transmission  in  a 
60,000-kva.  transformer. 
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UNIFORM    INSPECTION    DISCUSSED 

That  and  Other  Topics   Occupy   Attention  of   New 

England   Electrical   Contractors  at 

Hartford  Convention 

Uniform  inspection,  the  working  of  the  Massachu- 
setts electricians'  license  law,  trade  relations  and  ac- 
counting were  the  principal  topics  of  discussion  at  the 
Hartford,  Conn.,  convention  of  New  England  electrical 
contractors  Sept.  27  and  28.  A  note  referring  to  the 
opening  of  the  convention  appeared  in  the  Electrical 
World  of  Sept.  30,  page  652.  A  feature  of  the  opening 
session  was  an  address  by  Robley  D.  Stearns,  New  Or- 
leans, La.,  president  of  the  National  Electrical  Con- 
tractors' Association,  who  paid  a  high  tribute  to  the 
work  of  his  predecessors.  The  present  membership  of 
the  National  association  exceeds  1200.  Colonel  Stearns 
declared  that  with  an  annual  purchasing  power  of 
$25,000,000,  the  members  of  the  association  are  in  a 
position  to  obtain  recognition  of  their  interests 
throughout  the  electrical  field.  The  speaker  held  that 
knowledge  of  manufacturing  costs  would  help  to  create 
a  better  understanding  between  contractors,  jobbers 
and  manufacturers,  a  fair  profit  for  each  being  de- 
sirable. 

W.  K.  Tuohey,  Springfield,  Mass.,  past-president  of 
the  National  association,  reviewed  the  benefits  of  or- 
ganization among  contractors,  which  he  said  were  not 
sufficiently  appreciated  as  yet.  Electrical  contracting 
has  a  better  outlook  than  any  other  branch  of  the  build- 
ing trade,  provided  the  men  in  the  business  co-operate. 
An  organization  of  jobbers  in  New  England  would  be 
of  much  mutual  benefit,  the  speaker  declared,  and  there 
is  a  field  for  the  establishment  of  a  central  credit  bureau 
for  the  benefit  of  both  contractors  and  jobbers. 

J.  E.  Wilson,  Boston,  Mass.,  read  a  paper  on  the 
Massachusetts  license  law  for  electricians,  from  which 
he  stated  much  good  has  resulted.  The  law  compels  a 
man  to  be  over  eighteen  years  of  age  before  taking  an 
examination,  and  the  five  years'  experience  clause  has 
been  eliminated,  thus  preventing  undesirable  wiremen 
from  obtaining  a  license  by  a  false  statement.  The 
Massachusetts  association  has  caused  the  arrest  and 
imposed  a  fine  upon  men  who  sought  to  avoid  the  law, 
and  has  compelled  others  to  take  examinations  and 
secure  a  license.  Over  200  have  failed  in  the  examina- 
tions and  been  refused  licenses,  all  of  whom  would  have 
been  undesirable  competitors  and  inefficient  workmen. 
Complaints  are  now  practically  non-existent  relative  to 
violations.  At  the  next  session  of  the  Massachusetts 
Legislature  various  amendments  are  to  be  introduced, 
including  the  establishment  of  four  classes  of  licenses 
in  place  of  the  existing  two  classes.  This  will  meet 
the  needs  of  fixture  houses,  manufacturers,  etc.,  fixture 
installers  and  moving  picture  operators,  who  are  not  in 
lines  calling  for  skilled  wiremen.  Responses  to  a  re- 
cent letter  sent  to  150  contractors  in  Massachusetts  re- 
garding the  working  of  the  law  were  generally  highly 
favorable  to  the  statute. 

Uniform  Inspection  of  Electrical  Installations 

Ralph  Sweetland,  engineer  in  charge  New  England 
Insurance  Exchange,  Boston,  in  a  paper  based  upon 
twenty-two  years'  experience,  pointed  out  the  benefits  of 
uniform  inspection.  It  benefits  the  property  owner 
through  the  disinterested  certificate  granted  the  instal- 
lation; assists  the  reputable  contrattor  in  checking  up 
his  men,  enabling  him  to  present  a  bill  for  final  and 
complete  payment  to  the  owner  or  his  architect;  helps 
the  cheap  contractor  by  driving  him  to  do  better  work 
or  leave  the  business,  and  is  helpful  to  the  underwriters, 
because  it  guarantees  a  reasonable  degree  of  protection 
against  fire  risk. 


A.  J.  Ilixon,  Boston,  president  of  the  Electrical  Con- 
tractors' Association  of  Massachusetts,  showed  how  the 
industry  suffers  from  a  lack  of  universal  and  uniform 
inspection  in  different  localities.  The  author  believed 
that  too  much  money  is  being  expended  on  inspection 
in  particular  localities,  leaving  others  without  such 
service.  No  uniform  rule  at  present  exists  as  to  who 
shall  bear  the  expense  of  inspection. 

G.  E.  Bruen,  Suburban  Fire  Insurance  Exchange, 
New  York  City,  outlined  the  work  of  his  organization, 
and  cited  the  excellent  results  of  inspection  by  a  special- 
ized staff  on  a  fee  basis.  Charges  for  inspection  are 
made  according  to  a  well-defined  and  complete  schedule 
payable  in  advance  except  by  contractors  of  established 
credit.  These  charges  begin  with  a  price  of  $1  for 
the  first  inspection  of  ten  lights  or  less,  and  there  is  a 
minimum  charge  of  $1  for  each  reinspection.  The  in- 
spection certificate  establishes  the  confidence  of  the 
public  in  the  safety  of  electrical  service.  The  Appellate 
Division,  New  York  Courts,  has  held  that  it  is  both 
lawful  and  reasonable  for  a  New  York  City  central 
station  to  refuse  to  furnish  electricity  without  the  cer- 
tificate of  the  Board  of  Fire  Underwriters.  President 
Stearns  of  the  National  association  favored  inspection 
by  insurance  interests,  and  suggested  further  discus- 
sion of  the  subject  through  a  committee.  In  the  gen- 
eral discussion  following,  the  great  need  of  inspection 
in  all  municipalities  not  having  it  at  present  was  voiced. 
Mr.  Hixon  suggested  that  so-called  "outlaw"  towns 
could  be  brought  to  terms  by  increasing  the  insurance 
rates. 

Trade  Relations 

At  the  opening  session  Thursday  Earl  E.  White- 
horne,  contributing  editor  Electrical  World  and 
Electrical  Merchandising,  New  York,  addressed  the 
convention  on  behalf  of  the  Society  for  Electrical  Devel- 
opment, emphasizing  its  value  to  the  industry  and  out- 
lining the  benefits  gained  through  national  commercial 
service,  supplemented  by  efficient  local  work.  The 
speaker  pointed  out  the  importance  of  becoming  actively 
associated  with  plans  for  turning  America's  Electrical 
Week  this  year  into  still  greater  rewards  than  were 
enjoyed  in  1915  on  account  of  Electrical  Prosperity 
Week.  Mr.  Whitehorne  cited  the  efforts  of  the  society 
in  eliminating  wrong  impressions  about  the  safety  of 
electrical  service,  objectionable  and  untruthful  features 
having  been  removed  from  motion-picture  plays  through 
the  activities  of  the  organization. 

A  vigorous  discussion  followed  the  presentation  of 
a  brief  report  by  W.  F.  Abely  of  Boston  on  the  work 
of  the  trade  relations'  committee  in  the  past  year.  The 
report  indicated  that  the  members  had  learned  some- 
thing about  the  problems  of  the  contractor  and  jobber, 
but  intimated  that  it  had  been  impossible  to  make  con- 
structive progress  in  the  period  covered.  W.  K.  Tuohey, 
Springfield,  Mass.,  led  the  attack  on  the  report  and 
voiced  the  difficulties  confronting  contractors  in  their 
relations  with  jobbers  and  manufacturers.  He  main- 
tained that  a  jobber's  organization  would  be  helpful  to 
the  entire  industry,  on  account  of  the  possibility  of 
thus  securing  responsible  action  in  mutual  discussions. 
George  J.  Murphy  of  the  Pettingell-Andrews  Company, 
Boston,  said  that  the  jobber  members  of  the  committee  I 
need  more  power  behind  their  recommendations.  He 
felt  that  the  local  contractor  and  dealer  can  develop 
profitable  "pick-up"  business  in  small  towns  having 
large  industrial  plants  without  the  necessity  of  carry- 
ing a  large  "overhead"  in  the  shape  of  stock  suitable 
to  the  broader  requirements  of  such  plants.  The 
speaker  said  that  it  is  impossible  to  legislate  against 
an  economic  law,  and  the  development  of  chain  drug 
stores  open  eighteen  hours  a  day  and  365  days  a  year 
has  furnished  an  outlet  for  certain  kinds  of  electrical 
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oods  that  must  continue  to  be  utilized.  Mr.  Abely 
aid  that  if  local  contractors  would  "get  busy"  with 
heir  local  wiring  inspectors,  many  of  their  troubles 
elative  to  the  sale  of  cheap  wiring  material  would  dis- 
ppear.  It  was  voted  to  discharge  the  committee  and 
0  appoint  a  new  one. 


Illumination  of  Niagara  Falls 
On  Sept.  2  we  published  a  short  news  item  on  the  il- 
lu""',^?  r  ^^  ^^®  American  side  of  Niagara  Falls  by 
the  Western-Davis  system.  The  scheme  of  flood-light- 
ing was  inaugurated  on  the  night  of  Aug.  26  and  the 
photographs  at  that  time  available  did  not  do  ju.stice  to 


rHE   AMERICAN    SIDE  OF   NIAGARA   FALLS  AND  THE  RAPIDS   IMMEDIATELY  ABOVE  THEM   AS  NOW  ILLUMINATED  EVERY  NIGHT 


.  L.  Barnes,  Boston,  described  the  co-operative 
rts  leading  to  the  passage  of  the  Massachusetts 
ise  law,  all  possible  interests  having  been  "lined 
in  favor  of  the  act  before  the  legislative  committee 
approached.  The  co-operation  of  the  labor  unions 
particularly  helpful.  At  the  final  session  an  address 
given  on  "Account  Keeping  for  Contractors"  bv 
y  Rothwell,  Hartford. 


the  work.  Through  the  courtesy  of  Paul  A.  Schoell- 
kopf  of  the  Hydraulic  Power  Company,  who  is  also  a 
member  of  the  committee  which  was  instrumental  in 
effecting  the  permanent  illumination  of  Niagara  Falls, 
we  are  enabled  to  publish  a  number  of  more  recent 
photographs  which  give  a  much  better  comprehension 
of  what  the  American  Falls  and  the  rapids  just  above 
them  look  like  under  electric  light. 
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COLORADO  UTILITIES  MEET 

IN  ANNUAL  CONVENTION 
Papers    Dealing    with    Commercial    and    Regulatory 
Topics  Read  and  Discussed  at  Largest  Meet- 
ing in  Association's  History 

The  fourteenth  annual  convention  of  the  Colorado 
Electric  Light,  Power  &  Railway  Association  at  Glen- 
wood  Springs,  from  Sept.  21  to  23,  was  the  largest  in 
the  association's  history.  In  his  presidential  address 
John  J.  Cooper  of  Denver  outlined  some  of  the  work  of 
the  past  year.  The  first  paper,  "Utility  Investments," 
by  W.  C.  Sterne,  president  of  the  Municipal  Properties 
Investment  Company,  Denver,  called  attention  to  the  fact 
that  the  day  is  past  when  the  public  gives  little  study 
to  its  investments.  Among  the  important  things  which 
the  present-day  investor  wants  to  know  are:  The 
efficiency  of  management  at  the  time  of  investment, 
dangers  of  differences  with  municipalities  and  of  labor 
and  wage  difficulties,  variations  in  prices  of  materials, 
the  extent  of  rate  and  service  regulations,  an  accurate 
forecast  of  depreciation  elements,  the  effect  of  manage- 
ment changes,  effect  of  periods  of  business  depression 
on  earnings,  character  and  plane  of  political  activity, 
financial  plan  upon  which  the  utility  is  to  be  or  has  been 
established,  and  marketability  of  its  securities.  In  the 
absence  of  L.  P.  Hammond  of  Denver,  his  paper  on 
"Sensible  Rates  for  Lighting,  Cooking  and  Power"  was 
read  by  E.  L.  Siekman.  The  paper  related  the  experi- 
ence of  the  Colorado  Power  Company  with  its  "two- 
rate  demand"  system  of  charging.  The  rate  has  proved 
entirely  satisfactory  for  all  classes  of  lighting,  cooking 
and  power  encountered  in  the  average  domestic  or  com- 
mercial installation.  It  is  not  used,  however,  with 
industrial  or  mining  power. 

H.  L.  Titus,  general  manager  of  the  Platte  Valley 
district  of  the  Colorado  Power  Company,  opened  Fri- 
day's session  with  a  paper  entitled  "The  Electric  Range 
Game,"  in  which  he  made  the  prediction  that  within 
ten  years  electric  cooking  would  be  one  of  the  main 
features  of  central  station  business  and  lighting  merely 
a  subsidiary.  The  smaller  communities,  said  he,  have 
already  been  sold  electric  service  to  the  extent  of  98 
per  cent,  and  the  electric  range  is  the  only  field  left  to 
insure  an  increase  in  the  consumption  of  electric  en- 
ergy in  the  future. 

In  discussing  this  paper  F.  P.  Wood  of  Trinidad 
stated  that  until  a  satisfactory  water  heater  is  found 
very  little  can  be  done  with  the  electric,  range.  J.  A. 
Clay  advised  watching  ranges  after  sales.  If  the 
minor  details  are  watched,  for  the  first  two  weeks,  Mr. 
Clay  believes  that  90  per  cent  of  the  objections  to  the 
electric  range  will  be  removed. 

F.  J.  Rankin,  engineer  of  the  Colorado  commission, 
presented  a  paper  on  "Service  Rules."  While  practically 
all  public  utility  laws  authorize  the  commissions  to 
establish  adequate  and  reasonable  standards  of  service, 
said  Mr.  Rankin,  comparatively  little  attention  seems 
to  have  been  given  to  the  quality  and  uniformity  of 
service  being  rendered.  In  general,  said  he,  the  Colo- 
rado commission  believes  that  those  service  rules,  under 
which  the  maximum  amount  of  service  can  be  delivered 
to  the  consumer  for  $1,  are  the  most  satisfactory  and 
practical.  Mr.  Rankin  announced  that  while  it  is  pos- 
sible that  in  the  near  future  the  commission  will  take 
some  action  on  the  National  Electrical  Safety  Code,  it 
is  not  likely  that  it  will  be  adopted  in  the  form  of  an 
order  for  some  time  to  come. 

The  paper  on  "Customer  Ownership,"  by  William  H. 
Hodge,  manager  of  the  publicity  department  of  H.  M. 
Byllesby  &  Company,  Chicago,  was  presented  by  W.  F. 
Raber,  Pueblo,  in  the  absence  of  the  author.  The  paper 
covered  the  matter  of  inducing  consumers  of  a  public 


utility  to  become  financial  partners  in  the  enterprise 
and  dealt  with  the  experimental  plan  initiated  to  sel 
utility  stock  to  utility  customers  in  cities  and  towiii 
served  by  the  Northern  States  Power  Company.  ' 

M.  H.  Aylsworth,  chairman  of  the  Colorado  commis 
sion,  speaking  on  "Utility  Regulation,"  reviewed  severa 
recent  decisions  of  the  Supreme  Court  of  Colorado  whici 
directly  affect  public  utilities.  One  of  these,  whereir 
the  court  held  that  no  state  court  can  interfere  witl 
the  public  utility  commission  in  its  decisions  under  th( 
act,  he  declared  is  of  vital  importance. 

S.  E.  Doane,  chief  engineer  of  the  National  Lamj 
Works  of  the  General  Electric  Company,  Cleveland,  fol 
lowed  with  a  talk  on  "How  You  Can  Get  More  Lamp; 
Into  Use,"  in  which  he  stated  that  the  day  is  cominj 
when  light  will  be  sold  on  its  quality ;  the  dealer  will  nd 
sell  lamps,  but  will  sell  light.  H.  W.  Alexander  of  thi 
Society  for  Electrical  Development,  speaking  of  "Amer 
ica's  Electrical  Week,"  explained  the  national  advertisinj 
campaign  planned  by  the  society.  "Transformers  an( 
Protective  Devices,"  by  C.  B.  J.  Wheatlake  of  the  Gen 
earl  Electric  Company,  was  the  topic  of  the  next  paper 
Mr.  Wheatlake  said  that  the  protection  of  transformer; 
may  be  made  as  complete  and  satisfactory  as  the  pro 
tection  of  any  apparatus,  but  unfortunately  this  fact  i; 
not  yet  entirely  appreciated  by  operating  men.  Inas 
much  as  few  companies  have  now  the  amount  of  light 
ning  protection  they  should  have,  Mr.  Wheatlake  recom 
mended  the  purchase  of  more  lightning  arresters  with 
out  fear  of  over-protecting  transformers  or  of  draw 
ing  too  much  on  the  company's  financial  resources 
H.  C.  Phelps  of  the  United  States  Bureau  of  Standards 
concluded  the  day's  program  with  a  paper  on  "Som* 
Features  of  the  National  Electrical  Safety  Code." 

On  Saturday  F.  W.  Herbert,  statistician  of  the  Colo 
rado  commission,  opened  the  proceedings  with  a  papei 
on  "Depreciation  Accounts,"  which  excited  considerable 
discussion.  The  depreciation  account  of  the  utilitjj 
should  show  in  detail  the  "build-up"  of  the  depreciatiorj 
reserve  so  it  may  be  prepared  to  give  a  correct  analysiij 
of  the  charges  and  credits  to  this  reserve.  The  dis' 
tinction  between  repairs  and  replacements,  said  Mr, 
Herbert,  or  items  that  should  be  charged  to  mainte 
nance  or  reserves,  must  be  determined  for  each  indi 
vidual  case.  He  favored  charging  all  repairs  and  minoi 
replacements  to  the  operating  expense  accounts  anc 
providing  in  the  reserve  for  replacement  of  major  units 
only. 

What  to  Tell  the  Public 

The  paper  "Tell  the  Public  What  You're  Doing,"  bj 
S.  J.  Ballinger,  advertising  manager  of  the  Trinidac 
(Col.)  Electric  Transmission,  Railway  &  Gas  Company; 
could  be  epitomized  in  the  sentence,  "Tell  them  every; 
thing."  In  advertising,  he  advised  that  the  public  b( 
told  what  it  costs  to  produce,  transmit  and  distribut( 
electrical  energy.  The  people  should  know  some  of  thf 
disagreeable  and  expensive  features  of  the  work;  thej 
should  know  what  the  company  spends  in  its  home  town 
the  influence  of  efficient  public  service  on  the  growtl: 
and  progress  of  the  community,  what  the  company 
spends  for  charity  and  city  boosting,  and  the  amount 
of  taxes  paid  for  different  purposes.  ' 

The  last  paper  of  the  convention,  "Maximum  Demanc 
Meters  and  Their  Application,"  by  S.  G.  Hibben  of  th( 
Westinghouse  Electric  &  Manufacturing  Company,  waf 
read  by  B.  S.  Manuel.  As  stated  in  this  paper,  recent 
developments  in  demand  meters  have  been  along  two  dis-, 
tinct  lines:  those  instruments  in  which  deflection  Ui 
retarded  or  purposely  made  sluggish — known  as  "laggec 
demand  meters" — and  those  instruments  whose  de 
mand-recording  mechanism  is  periodically  reset  to  zer( 
by  a  clock  or  equivalent  time-keeping  device,  known  aJj 
"interval  demand  meters."  ' 
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decent  Installations  Made  by  Winnipeg  Company 

eatures  of  a  5000-amp.-hr.  Storage  Battery  Installation  by  Winnipeg   Electric  Railway 
Company  for  Railway  Service  and  Arrangements  to  Serve 
a  Large  Cement  Works 
By  H.  a.  p.  Langstaff 


/A  SPECIAL  battery  building  has  recently  been  con- 
A\  etructed  by  the  Winnipeg  Electric  Railway  Com- 
■  -^any  near  its  Mill  Street  substation  to  house  a 
OOO-amp.-hr.  storage  battery  which  is  to  be  used  for 
:andby  railway  service  and  for  improving  the  station 
lad  factor.  This  battery  building  is  41  ft.  wide  by 
96  ft.  long  and  16  ft.  high,  and  provides  space  for  a 
in  room  41  ft,  long  by  12  ft.  wide  by  10.5  ft.  high  at  one 
id  and  for  a  switchboard  room  at  the  other  end.  The 
)undations  of  this  structure  are  of  concrete  with  piers 
ctending  6  ft.  below  grade.  The  double  concrete  roof, 
ith  3-in.  air  space  and  four  monitor  roof  ventilators, 
as  a  tarred,  felt  and  gravel  covering  supported  by 
jinforced  concrete  pillars.  The  floor  is  made  of  vitri- 
ed  brick  pavement  with  asphaltum  filler  laid  on  8-in. 
)ncrete  base  having  a  fall  of  17  in.  from  one  end  to 
le  other.  The  building  is  ventilated  by  an  indirect 
;eam  heating  system,  air  being  forced  through  steam 
eated  coils  into  concrete  ducts  running  longitudinally 
18  entire  length  of  the  building,  allowing  air  to  circu- 


The  battery  is  connected  to  the  Mill  Street  substation 
by  ten  2,000,000  circ.  mil  cables  run  in  a  twelve-duct 
underground  run  from  the  battery  building.  Several 
other  cables,  such  as  the  three  connections  to  three  in- 
dividual cells  for  operation  of  a  carbon  pile  regulator, 
and  alarm  bell  wires  and  local  telephone  cables,  occupy 
the  other  two  ducts. 

In  conjunction  with  the  battery  there  is  installed  in 
the  Mill  Street  substation  a  3300-amp.,  175-volt,  inter- 
pole-type  booster  set  driven  by  a  650-hp.,  2200-volt  in- 
duction motor  running  at  300  r.p.m.  This  interpole 
type  of  booster  has  given  perfect  satisfaction.  Another 
6-hp.,  220-volt  induction  motor  directly  connected  to  a 
250  to  650-volt,  15.5-amp.,  continuous-current  generator 
helps  to  control  the  field  of  the  booster  when  operating 
on  automatic  control. 

Control  Panels  for  Booster  Set 

The  control  panels  for  booster  set  and  the  carbon 
pile  regulator  are  mounted  between  one  of  the  railway 
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FIGS.    1   AND  2 — INTERIOR  OF   BATTERY  ROOM   SHOWING  CELL  ARRANGEMENT   AND    INSTALLATION   OF  RECORDING   HYDROMETER 


te  up  into  the  battery  room  and  out  through  the  moni- 
•r  ventilators.  The  lighting  system  consists  of  con- 
lit  piping  laid  in  the  concrete  ceiling  supplied  with 
iporproof  fixtures  at  outlets. 

Storage  Battery  and  Recording  Hydrometer 

The  battery  is  of  the  R.  Tudor  accumulator  type 
ith  a  rating  of  5000  amp.-hr.  There  are  a  total  of  286 
lis,  each  composed  of  eighty-five  plates  18%  in.  by 
'<%  in.  in  lead-lined,  specially  constructed  wooden 
nks,  each  supported  on  ten  oil  insulated  porcelain  sup- 
,'rts.  Interior  views  of  the  battery  room  are  shown 
•  Figs.  1  and  2.  All  lead  connections  were  burned 
J,  and  the  terminal  cell  connections  are  made  of  lead- 
<ated  copper  bus. 

A  compensating  and  recording  hydrometer  installed 
i  lead-glass  case  gives  a  constant  record  of  specific 
iavity,  and  also  indicates  by  means  of  bell  alarm  to 
ts  switchboard  operator  when  certain  charging  point 
Is  been  reached.    This  device  is  shown  in  Fig.  2. 


generator  panels  and  one  of  the  alternating-current 
synchronous  motor-control  panels,  as  shown  in  Fig.  7. 
The  main  control  panels  for  storage  battery  are  mounted 
at  the  end  of  the  railway  feeder  panels,  as  shown  in 
Fig.  6. 

The  battery  is  protected  by  a  6000-amp.,  650-volt  cir- 
cuit breaker  mounted  on  reinforced  marble  board.  A 
single-pole,  double-throw  switch  allows  the  battery  to 
be  operated  in  conjunction  with  the  booster,  or  in  case 
of  emergency  to  be  thrown  directly  across  the  railway 
bus. 

Operation  and  Control  of  Battery 

The  discharge  from  the  battery  may  be  controlled 
either  manually  or  automatically.  The  former  control 
is  obtained  by  means  of  a  hand-operated  rheostat  con- 
nected in  the  field  of  the  booster  and  mounted  directly 
over  battery  control  panel.  The  automatic  regulation 
is  controlled  by  the  alternating-current  supply  end  of 
substation.     This  is  obtained  by  connecting  a  current 
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FIG.    8 — STRUCTURE    BUILT    TO    HOUSE    5000    AMP.-HR.    STORAGE 
BATTERY 

transformer  in  one  leg  of  the  2200-volt  side  of  each  of 
the  five  banks  of  transformers,  and  also  in  one  leg  of 
the  2200-volt  bus  from  steam  turbine  plant.  The  sec- 
ondaries of  each  of  these  six  transformers  are  connected 
in  multiple,  through  a  totalizing  current  transformer, 
the  secondary  of  which  is  connected  to  a  solenoid 
mounted  on  the  back  of  the  carbon  pile  regulator  panel. 
The  moving  element  of  this  solenoid  is  mechanically 
connected  to  the  carbon  pile  regulator  lever  arm,  M^hich 
in  turn  governs  the  field  of  the  booster  and  thereby  the 
discharge  from  storage  battery. 

In  case  of  emergency,  such  as  a  shutdovi^n  on  trans- 
mission line,  the  battery  is  immediately  thrown  directly 
across  the  railway  bus  and  keeps  the  cars  in  operation 
long  enough  to  allow  the  operators  to  get  the  railway 


FIG.    4- 


INTERPOLE    BOOSTER    SET     USED     WITH     BATTERY     AND 
RATED    AT   3300    AMP.,    175   VOLTS 


FIG.   5 — CONTROL  PANELS  FOR  INCOMING  LINES  AND  OUTGOING 
UNDERGROUND  FEEDERS  IN  ANNEX  TO  MILL  STREET  SUB- 
STATION    FOR     HANDLING     CEMENT     MILL     LOAD 


machines  back  on  the  line  again.  On  one  or  two  occa- 
sions when  the  battery  has  been  directly  across  the 
railway  bus,  discharges  as  high  as  9000  amp.  have  been 
observed  by  the  operators. 

The  battery  is  kept  floating  on  the  line  continually 
and  is  of  great  assistance  on  peak  loads.  The  charging 
of  the  battery  is  done  mostly  at  night  when  cars  are 
not   in   operation. 

Arrangements  Made  to  Serve  Cement  Company 

When  the  Winnipeg  Electric  Railway  Company  ob-1 
tained  a  contract  for  a  large  block  of  power  to  be  sup-t 
plied  to  the  Canada  Cement  Company,  provision  had 
to  be  made  for  satisfactorily  handling  the  load.  After 
an  investigation  it  was  decided  to  tap  the  60,000-volt, 
transmission  line  and  step  down  to  22,000  volts  for 
transmission  to  the  cement  company.  To  accomplish 
this  a  new  addition,  known  as  the  transformer  annex, 
was  made  to  the  Mill  Street  substation.  This  is  a  two- 
story  brick  building  resting  on  a  concrete  foundation 
and  tied  to  the  main  building.  The  lower  floor  contains 
the  transformers,  while  the  switching  apparatus  is 
mounted  on  the  second  floor.  Provision  is  made  for  nine 
single-phase  transformers,  each  resting  on  two  rails 
mounted  in  concrete  bases.  A  12-ton  transformer  truck 
operating  on  a  track  at  right  angles  is  used  as  a  trans- 
fer table. 

The  two  60,000-volt  lines  enter  the  second  floor  at 
opposite  sides  of  the  building  and  tie  into  the  two  buses 
mounted  on  the  ceiling.  These  feed  either  of  the  two 
transformer  banks,  each  composed  of  three  1000-kva., 
60,000/22,000-volt,  oil-cooled  transformers.  The  sec- 
ondaries of  the  latter  tie  into  either  of  the  two  low- 
tension  buses  mounted  on  a  reinforced  concrete  barrier 
running  along  the  center  of  building  and  directly  over 
the  22,000-volt  oil  circuit  breakers.  Both  high  and  low- 
tension  buses  are  constructed  with  0.5-in.  copper  tubing. 

The  five  60,000-volt  oil  switches  are  of  the  solenoid j 
operated  type,  two  controlling  the  incoming  lines,  two 
for  the  transformer  banks  and  one  for  the  bus  tie.  A 
sixth  switch  is  mounted  in  the  Mill  Street  substation,] 
connecting  the  high-tension  bus  of  the  annex  to  that! 
of  the  substation  in  order  to  supply  the  annex  from  the 
steam  turbine  plant  in  case  of  breakdown. 

Three-core,  lead-covered,  paper-insulated  cable  is 
used  to  connect  the  low-tension  side  of  transformer 
banks  to  the  oil  switches.  This  feature  allows  greateri 
protection  to  life  as  well  as  occupying  less  space  in' 
the  building.  All  oil  switches  are  guarded  by  wirej 
framework,    on    which    is    fastened   the    names   of  the, 
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itches.    All  piping  for  control  wires,  lighting  fixtures, 
three  gas  fixtures,  and  bolts  for  insulator  supports 
re  set  in  forms  before  concrete  was  poured. 
Special  cast-iron  caps,  with  %-in.  tapped  hole  in  the 
,  were  designed  to  be  cemented  on  top  of  70,000-volt 
io  Brass  insulators  for  the  purpose  of  securing  them 
the  ceiling.     Pieces  of  1-in.  piping  of  desired  length 
re  secured  to  the  pins  of  the  insulator  in  order  to 
>port  the  copper  tubing.    The  ends  of  this  pipe  were 
d  to  properly  fit  against  the  tubing,  and  a  3/16-in. 
e  drilled  through  the  pipe  permitted  the  use  of  cop- 
tie  wires  to  bind  the  tubing  securely  to  the  pipe, 
control  wires  for  the  annex  equipment  are  run  in 
ti  conduit  to  the  five  slate  panels  in  the  Mill  Street 
(Station.     All  circuits   are  protected   by   time  limit 
rload  relays.     Red,  green  and  white  lights  indicate 
condition    of    the    oil    switches    from    which    bu^4 
lines  are  being  fed.     An  alarm  bell  is  supplied  for 
h  switch  in  order  that  the  opening  of  the  same  may 
nediately  notify  the  operator. 

Underground  System 

iince  22,000-volt  aerial  transmission  lines  are  pro- 
ited  within  the  city  limits,  underground  transmission 
,  to  be  provided.  This  called  for  the  construction  of 
uct  line  from  the  Mill  Street  substation  to  the  St. 
les  substation,  a  distance  of  3.25  miles.  Two  22,000- 
;,  three-core,  1/0  paper-insulated,  lead-covered  cables 
s  through  eighty  manholes  and  contain  eighty  joints 
h.  A  slab  of  asbestos  1  ft.  by  2.5  ft.  secured  over 
top  of  each  joint  protects  it  from  other  cable  burns, 
anything  falling  from  ceiling  of  manhole.  It  also 
vents  men  from  stepping  on  the  joint, 
'he  three  high-tension  ducts  are  separated  from  all 
er  ducts  by  a  4-in.  layer  of  concrete  and  in  large 
iholes  by  a  tier  of  brick  extending  about  6  in.  out 
n  the  edge  of  the  duct  line.  The  feeders  passed 
3Ugh  the  St.  James  Subway  and  over  Omands  Creek 


FIGS.    6   AND   7 — MAIN    CONTROL   PANELS   FOR   BATTERY   AT   END 

OP   FEEDER   PANELS  AND   CONTROL   PANELS   FOR    BOOSTER 

SET  AND  CARBON   PILE  REGULATOR 

and  involved  special  construction.  The  cables  were  pulled 
into  two  4-in.  conduits,  supported  on  the  street  car 
trestle  bridge  over  the  creek  and  laid  in  concrete  in 
bottom  of  the  subway.  These  conduits  extend  to  the 
manholes  on  each  side  of  the  subway.  Entrance  to  the 
St.  James  substation,  located  at  the  western  city  limits, 
was  made  underground  and  all  22,000-volt  apparatus 
installed  during  1913. 

The  St.  James  substation  is  a  one-story  brick  struc- 
ture on  a  concrete  foundation  built  in  the  year  1909, 
The  equipment  in  the  substation  includes  two  trans- 
former banks,  two  motor  generator  units  for  railway 
service,  two  mercury  arc  rectifiers  and  one  automatic 
voltage  regulator. 


t|8 — ST.  JAMES  SUBSTATION  FROM  WHICH  22,000-VOLT  LINES        FIG.     9 
[LEAD  TO  CEMENT  WORKS  AND  AGRICULTURAL  COLLEGE 


-  WOOD     POLE     22,000-VOLT     TRANSMISSION     LINE     TO 
CEMENT  WORKS   AND   AGRICULTURAL  COLLEGE 


70S 


ELECTRICAL   WORLD 


Vol.  68,  No. 


Two  22,000-volt  incoming  lines  tie  on  to  either  one 
of  two  buses  mounted  on  the  ceiling,  either  of  which 
feeds  the  two  transformer  banks  and  outgoing  line  to 
the  Canada  Cement  Company  and  Agricultural  College. 

Each  transformer  bank  consists  of  three  700-kva., 
22,000/ 2200-volt,  oil-cooled  Canadian  General  Electric 
transformers.  All  22,000-volt,  oil-circuit  breakers  are 
of  the  General  Electric  K-21  hand-operated  type, 
mounted  in  the  basement  and  controlled  from  the  two 
slate  panel  switchboards  on  the  main  floor.  Directly 
behind  the  switchboard  is  mounted  the  electrolytic  light- 
ning arrester  for  the  outgoing  22,000-volt  transmission 
line. 

The  outgoing  22,000-volt  transmission  line  runs  south 
on  a  45-ft.  wooden  pole  line.  The  3/0  stranded  copper 
cables  have  a  triangular  spacing  of  3  ft.  The  top  one- 
pin  arm  is  rather  uncommon,  but  has  given  very  good 
satisfaction.  At  a  point  3  miles  south  of  the  St.  James 
substation  the  line  branches  through  two  sets  of  out- 
door disconnecting  switches  to  the  Canada  Cement  Com- 
pany and  to  the  Agricultural  College.  All  insulators  in 
the  neighborhood  of  the  cement  works  are  of  the 
Thomas  60,000-volt  type  due  to  the  large  amount  of 
cement  dust  present  in  the  air.  These  insulators  were 
formerly  used  on  the  transmission  line. 

SUBSTATiaN   AT   CEMENT  WORKS 

The  substation  at  the  Canada  Cement  Works  is  a  one- 
story  concrete  building,  divided  into  a  transformer  or 
high-tension  room  and  a  switchboard  room.  The 
former  contains  the  Winnipeg  Electric  Railway  Com- 
pany's equipment  and  the  latter  is  used  by  the  cement 
company.  The  railway  company's  equipment  consists 
of  two  banks  of  transformers,  high  and  low-tension  oil 
switches  and  a  two-panel  switchboard.  Each  bank  is 
composed  of  three  750-kva.,  22,000/600-volt,  oil-cooled 
transformers.  The  switching  equipment  is  of  the  re- 
mote-control, hand-operated  type  of  Canadian  Westing- 
house  design. 

Current  is  metered  to  the  consumer  from  the  600-volt 
bus,  which  extends  through  the  dividing  wall  to  the 
cement  company's  bus.  Multigap  lightning  arresters 
are  installed  in  this  station. 

The  Agricultural  College  branch  of  the  transmission 
line  extends  about  4.5  miles  beyond  the  cement  works, 
on  a  45-ft.  wooden  pole  line  supporting  No.  1  solid  cop- 
per cables  with  a  3-ft.  triangular  spacing.  Part  of  this 
line  parallels  the  suburban  car  line  and  the  poles  sup- 
port the  trolley  wire  as  well  as  the  transmission  line. 

The  22,000-volt  line  enters  the  Agricultural  College 
powerhouse  through  standard  Ohio  brass  bushings  and 
by  means  of  disconnecting  switches  and  oil  circuit 
breakers,  supplies  three  500-kva.,  22,000/2200-volt,  oil- 
cooled  transformers.  Electrolytic  arresters  protect  this 
end  of  line.  Current  is  delivered  to  the  college  at  2200 
volts  through  a  600-amp.,  6600-volt,  remote-control, 
type  B  circuit  breaker,  disconnecting  switches  and  cur- 
rent measuring   equipment.     One  panel  controls   both 


high  and  low-tension  switches.  All  apparatus  was  si 
plied  by  the  Canadian  Westinghouse  Company.  A  8( 
ond  panel  controls  an  outgoing  single-phase,  2200-V' 
feeder  supplying  current  to  the  municipality  of  ! 
Norbert  for  domestic  lighting. 

The  underground  conduit  system,  a  part  of  which 
herein  described,  was  installed  by  G.  M.  Gest  of  Ni 
York  City.  The  storage  battery  was  installed  by  t 
Electric  Storage  Battery  Company  and  the  undergrou 
cables  by  the  Standard  Underground  Cable  Compai 
The  Canadian  General  Electric  Company  furnish 
most  of  the  switching  equipment. 


COST  OF  RURAL  LINES 

AND  REVENUE  THEREFRO 

Analyses  of  Investments  in   Several   Lines   Servi; 
Sparsely-Settled  Districts  and  Revenues  There- 
from Show  Need  of  Inexpensive  Construction    I 

As  generally  contended  by  electric  service  compani' 
and  forcibly  brought  out  by  the  accompanying  da 
service  can  be  supplied  to  sparsely-settled  districts  ; 
a  profit  only  by  employing  inexpensive  line  construeti( 
There  is  another  alternative,  that  of  charging  high- 
rates,  but  usually  rates  are  already  as  high  as  the  bu- 
ness  will  bear  or  as  high  as  feasible.  Therefore,  a' 
specifications  which  will  impose  stringent  requiremen 
on  such  lines  will  tend  to  deter  developments. 

The  accompanying  data  were  presented  by  the  co- 
mittee  on  overhead  lines  at  the  recent  N.  E.  L.  A.  cc- 
vention  to  show  that  many  minor  distribution  lines  i 
sparsely-settled  districts  bring  in  little  if  any  retu- 
on  the  investment  they  represent.  While  these  data  a 
not  extensive  they  represent  the  economics  of  lines  ;" 
this  character.  In  addition  they  indicate  the  cost  : 
constructing  similarly  equipped  lines.  More  figuii 
were  not  given  for  Eastern  territories  because  fi' 
lines  serving  low-density  loads  are  installed  there, ; 
being  the  practice  of  many  of  the  larger  companies  i; 
to  install  lines  unless  the  revenue  in  sight  is  sufficie: 
to  make  the  lines  profitable.  The  negative  return  on  t; 
investments  represented  in  many  cases  were  not  shoM 
to  discourage  supplying  service  to  thinly  populated  t(- 
ritories  but  to  point  out  that  any  legislation  that  ]• 
quires  more  costly  line  construction  may  have  a  det<^ 
rent  influence  on  extensions  of  this  type.  Unforl- 
nately  the  data  refer  to  lines  which  have  been  cr- 
structed  during  the  last  year  or  two  so  that  the  figuii 
do  not  show  the  final  financial  status,  since  the  gro 
revenue  from  a  line  will  increase  year  by  year  if  n<f 
business  is  developed  along  it.  This  increase,  howevi'. 
will  be  partially  offset  by  the  carrying  charges  on  ad<- 
tional  investment,  in  service  connections  and  equipme: 
and  the  increased  operating  and  maintenance  charge 

In  preparing  these  tables  interest  was  assumed  as' 
per  cent  in  all  cases,  although  it  is  probable  that  t; 


CLASSIFICATION  OF  LINE  INVESTMENTS*  FOR  MINOR  DISTRIBUTION  LINES 


Number  of  lines 

Total  length 

Cost  per  mile: 

Right-of-way 

Physical  cost  exclusive  of  con- 
ductors  

Conductors 

Services,  transformers,  street 
lighting,  equipment,  etc . 

Overhead  costs 


Total. 


Eastern 
Washington 


7 
100.5 


745 
280 


193 

122 


$1,345 


Western 
Washington 


3.8 


$585 
349 


558 
298 


$1,790 


•See  full  page  table  for  equipment  of  lines 


Central 
Washington 


13 
40.4 


$32 


317 
181 


228 
177 


Southern 
California 


$935 


4 
150.5 


$29 


534 
694 


695 
33 


$1,985 


Central 
California 


58 
109.4 


$860 


100.0 


$1,560 


Idaho 


3 

29.4 


$30 


524 
353 


$1,400 


5 

52.8 


500 
228 


197 
74 


$1,000 


Illinois 


4 
31.3 


835 
847 


513 
210 


$2,485 


Central 
New  York 


12.0 
$208 


1654 
478 


228 
182 


$2,750 


Averagi 
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Class  of  Service 


Light  and  power 

Light  and  power 

Light  and  power 

Lighting 

Lighting 

Light  and  power 

Light,  power  and  irrigation. 


Lighting . . 
Lighting . . 
Lighting . . 
Large  farm 
Lighting.  . 
Farming. . 


Irrigation 

Irrigation 

Irrigation 

Irrigation 

Irrigation 

Light  and  power . . . 

Lighting 

Light  and  irrigation 

Irrigation 

Power 

Irrigation 

Irrigation 

Irrigation 


Light  and  irrigation 
Light  and  irrigation 

Lighting 

Light  and  irrigation 


Light,  power  and  irrigation 

Light,  power  and  irrigation 
Light  and  power 


Mainly  light 

Light,  power  and  irrigation 

Mainly  light 

Mainly  light 

Mainly  light 


Light  and  street  light . . 
Light  and  street  light. . 
Light  and  street  light 
Light  and  street  light . . 


Lighting . 
Lighting . 


LiNB  Data 


31.39 

19.65 

25.45 

1.25  (ap) 

2.5  (ap) 

7.5 

11.75  (ap) 
1.0 


1        100.49 

2.6  I 


0.66 

1.44 

0.5 

0.58 

0.38 

0.25 


6,900  8'35' 
7'40' 

6,900  8'35' 
7'40' 
8"35' 
7'40' 


6,900 

2,300 

2,300 

2,300 

2,300 
2,300 


40' 

40' 

35' 

40' 
Undergr 


220!  8"30' 
13,800' *9'40' 
13,800  *9''40' 


3.81 


7.2 

8.27 

0.73 

2.6 

6.35 

9.0 

1.8 

1.18 

0.23 

0.67 

1.37 

0.52 

0.52 


13,800 
13,800 
2,200 


40.44 


6,600 
6,600 
6,600 
6,600 
6,600 
6,600 
6,600 
6,600 
6,600 
6,600 
6,600 
2,300 
6,600 


32.68 

35.84 
4.0 

40.2 

18.2 
4.38 
0.26 

14.89 


150.45 


5.0 
14.5 
6.9 
3.0 


29.4 


2.5 
8.3 
7.6 
6.0 
9.5 
18.9 


52.8 


2,400 
15,000 
2,400 
10,000 
50,000 
2,400 
2,400 
15,000 


2,300 
11,000 
11,000 

2,300 


2,300 
2,300 
11,000 
2,300 
11,000 
11,000 


7.75 
5.75 
4.0 
13.75 


31.25 


5.8 


12.0 


630  Total 


4,600 
2,300 
33,000 
2,300 
2,300 

4,000 


2,300 
2,300 


9'40' 
•9'40' 
9'45' 


35' 
•35' 
35' 
35' 
35' 
35' 
35' 
35' 
35' 
35' 
30' 
35' 
♦35' 


7'35' 
7"35' 
7''35' 
7'35' 


7"30' 
7'35' 
7'35' 
7'30' 
7'35' 
7'35' 


7''30' 
7'30' 
7'30' 
7'30' 


6r*30' 
Note  A 
6;''*35' 


Primary  Conductors 


3-No. 
3— No, 
3— No. 
3— No 
3— No, 
3— No, 
3— No 

3— No 

3— No 

3— No 
ud    3 


3al1 

8  ; 

4  iron  1 
,8  j 
3an 

8   ; 

,6 

.6,2 

0,00 

.6,2     1 
No.OJ 


2— No.  6 
2— No.  6 
2— No.  6 
2— No.  6 
2— No.  6 


3— No.  6&  8  &  No. 8  CO 

3— No.8cc  * 

3— No.8cc 

3— No.  8  CC&  No.  8  iron 

3— No.  3  &  2  al 

3— Small  al 

2— No.8&6&No.8iron 

3— No.  8 

3— No.  6 

3— No.Scc 

3— No.  6 

3— No.  8 

2— No.  8 


4av. 
3— No, 
3— No 
3— No, 
3— No, 
3— No 
3— No 


No.  6* 

,4 

.6,4 

6,5,4 

6 

4 

6-4 


3— No.  6 ) 
3— No.  4  J 
3 — No.  6  iron 
3— No.  6 


3— No.  6 
3— No.  6 ) 
3— No.  4  i 
3— No.  6 
3— No.  6 
3 — No.  6  iron 


100  3— No.  6 
120  3— No.  2 
100.3— No.  4 


125 


4— No.  4 


3— No.  4* 
3— No.  4 


$1,105 
1,150 


1,225 
1,470 


1,750 


$1,345 


31,180 
1, 
2,900 
2,290 
1, 
1,990 


$1,790 


$880 

850 

935 

1,065 

825 

976 

1,290 

1,015 

2,. 340 

1,090 

893 

1,140 

870 


$935 


$2,870 
1,450 
2,080 

1,.390 
1,680 
1,840 


$1,985 


Load  Data     Returns  and  Expense  in  Per  Cent 
OF  Cost 


a 


$169 
183 
184 
211 
171 
174 
152 
152 
307 
375 
7 
10 
274 
274 


$177 
$189 


$115 
396 
475 
845 
166 
125 


$385 


$143 
229 
232 
58 
240 
237 
302 
148 
500 
119 
244 
488 
127 


$432 


170 


$317 


$860  $160 


$1,560,5310 


$1,580,  $378 

870    174 
1,430 


$1,400  $363 


$626 $160 
1,060    144 


911 

1,140 

960 


$1,000 


$2,170 
3,940 


2,010 
2,190 


$2,485 


$133 


$189 
220 
218 
271 
260 
279 
254 
251 


$232 
$250 


$2, 200,  $263 

279 

3,350    314 


1,970 
2,0.50 
2,510 
3,040 
1,235 
1,550 
1,520 
1,520 
3,840 
4,680 
93 
124 
3,420 
3,420 


8.6  15.4 
16.5 

7.3  16.0 

7,0  17.9 
13.8' 14.0 
11.2114.2 
10.0,10.3 
10  Olio. 3 

8.0  15.5 


1,970 
2,200 


1,250 
4,750 
8,600 
18,800 
2,330 
1,520 


6,350 


6,150 
9,850 
6,480 
2,470 

11,300 
5,100 
3,320 
1,625 

18,450 

321 

9,370 

32,800 
458 


7,330 


7,350 


6,340 


1,260 
20,600 


8,090 


9,800    3.9 


3,480    5.0 
8,000 


18.9 
0.4 
0.5 

13.4 


8.0  13.4 


6.1 


5.9 


2.7 


1,395 
3,580 

1,025 
1,230 
1,060 


1,645 
1,870 
1,860 
2,320 
2,825 
2,980 
2,150 
2,210 


2,050 
2,370 


2,250 
2,325 
2.340 


325  2,345 


$2,750  $287 
1$300 


$1,610  $262 


2,290 
2.. 330 


4.5 


11.4 
4.0 

17.9 
10.4 
10.0 


11 

11 

11 

11 
9.2 
9.4 

11.8 

11.4 


11.3 
11.0 


11.7 
12.0 
13.5 
13.9 


12.5 


13.2 
14.1 


27.0 
16.4 
37.0 
10.0 
6.1 


21.5 


16.3 

26.9 
24.8 
5.5 
29.2 
24.2 
23.4 
14.6 
21.4 
11.3 
27.4 
43.5 
14.6 


22.3 


20.2  7 


).l  7 


25.0  7 


15.9  7 


18.6  7 
19.9  7 


I 
23.9  7 


20.0  7 
48.8  7 


25.9  7 


25.5  7 

13.6  7 
I 

20.2  7 
11.2  7 
11.0  7 


13.3  7 


8.7 
10.1 
5.5 
6.0 
13.0 
13.8 
11.6 
11.4 


JJ8 
n  X 

5  a 

'■2*  S 

6  g 


6.2 


5.8 


5.8 


5.8 


6.0 


6.0 


6.2 


6.5 


4-7 
10.1,7 


12.0  7 
12.7  7 
9.4  7 
9.7,7 


10.5  7 


12.8  10.9  7 


117.2  7 


4.0 

4.6 
4.6 
5.2 
3.6 
3.7 
0.6 
0.6 
3.0 
3.0 
2.9 
2.9 
2.6 
2.6 


3.6 
3.8 


7.0 
18.8 
7.4 
3.4 
5.7 
5.0 


7.3 

9.4 
11.3 
3.2 
9.2 
11.5 
14.4 
8.0 
8  9 
7.4 
10.4 
9.2 


9.3 


5.1 


3.5 
6.0 


°b 


6.1 
6.6 
6.4 
7.4 
5.6 
5.7 
3.0 
3.0 
1.2 
1.4 
0.1 
0.1 
1.0 
1.0 


4.2 
4.5 


0.8 
2.8 
2.3 
7.0 
1.1 
0.6 


3.0 


3.6 

6.6 
3.4 
1.1 
6.6 
2.5 
1.2 
0.8 
3.7 
0.2 
5.0 
14.1 
0.2 


3.8 


2.6 


2.5 


0.6 

8.4 


5.8 


13.0 


23.1 


7.1 


5.9 
6.4 


3.1 


10.2 


8.5 
110.0* 


6.8  !  20.4 


8.7 
1.5 


2.8 
3.7 
2.7 


2.9 
3.8 
3.0 
3.2 
5.2 
5.4 
3.0 
3.3 


7.9 
4.7 

5.1 
3.3 

4.8 


4.6 


3.2 
3.6 


8.9*'' 

6.3 

0.9" 

1.1 

2.5- 

2.7 

7.5*' 

7.2 


•5.3* 

4.8 


3.3 
3.3 
2.8 
2.8 


3.5* 
3.8 
2.6* 
2.6 


3.0 
3.0 


3.0* 
3.1 


5  o. 


24.0 
25.1 
25.1 
26.7 
23.1 
23.3 
16.0 
16.0 
17.7 
17.9 
15.1 
15.1 
16.8 
16.8 


(to 


-  8.6 

-  8.6 

-  9.1 

-  8.8 

-  9.1 

-  9.1 

-  5.7 

-  5.7 

-  2.2 
+  1.0 
-14.7 
-14.6 

-  3.4 

-  3.4 


20.6  -  7.4 
21.1  -  7.0 


20.8 
.35.5 
22.1 
24.8 
20.6 
19.2 


26.4 


2.44 
28.9 
29.0 
18.3 
28.0 
26.7 
28.7 
22.9 
26.6 
22.0 
28.2 
37.1 
22.8 


26.3 


20.4 


16.2 
27.5 


21.7 


26.0 


36.1 


30.3 


40.4 


29.7 
19.3 

21.3 
20.5 
21.4 


25.2 
23.5 
16.4 
16.8 
20.6 
21.0 
23.1 
23.1 


-11.2 

-  8.5 

-  5.7 
+12.2 
-10.6 
-13.1 


-  4. 


-  8.1 

-  2.0 

-  4.2 
-12.8 
+  1.2 

-  2.5 

-  5.3 

-  8.3 

-  5.2 
-10.7 

-  0.8 
+  6.4 

-  8.2 


4.0 


-  1.7 


-10.1 
-  2.5 


7.4 


16.2 


-  6.4 


-  8.6 
-81.1 


-14.5 


-  4.2 

-  5.7 

-  1.1 

-  9.3 
-10.4 


-  7.5 


21.0 
20.9 


20.4 
20.7 
18.9 
18.9 


-16.5 
-13.4 
-10.9 
-10.8 

-  7.6 

-  7.2 
-11.5 
-11.7 


-11.6 
-10.8 


19.6 
19.7 


8.4 
8.0 
9.5 
9.2 


9.1 
8.8 


8.7 


inncipally  of  this  size.    **Steam  power.     t58  Unes.     ttlrrigation  service  chiefly — average  of  typical  wet  and  dry  years. 
I'te  A:  About  %  of  the  poles  on  this  line  are  of  joint  telephone  ownership. 


tSee  itemized  costs. 
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average  rate  at  which  money  was  secured  was  over  this 
amount.  Depreciation  was  comprised  of  8  per  cent  for 
lines  exclusive  of  conductors,  2  per  cent  for  conductors, 
and  8  per  cent  for  services,  transformers  and  street 
lighting  equipment.  The  values  for  operation  and 
maintenance  were  taken  from  plant  records,  and  where 
taxes  were  not  included  they  were  estimated  at  1.5  per 
cent.  The  cost  of  power  was  included  in  the  records 
submitted  except  in  the  cases  of  the  southern  California 
group  and  the  first  of  the  central  California  group  for 
which  an  estimated  cost  of  three-fourths  of  1  cent 
per  kilowatt-hour  at  the  point  delivered  to  the  trans- 
mission line  was  assumed. 

The  ten  groups  of  lines  analyzed  have  an  average 
length  of  service  of  1.6  years  and  show  an  average 
deficit  equal  to  8.7  per  cent  of  the  investment  or  50  per 
cent   of  the   gross   revenue.     They  can,   therefore,   be 


placed  on  a  profitable  basis  only  by  increasing  the  rate;' 
(not  feasible)  on  the  same  load  or  doubling  the  loa( 
without  extending  the  lines.  If  it  should  take  too  lonj 
to  double  the  load,  however,  the  deficit  accruing  durinj' 
development  would  be  difficult  to  remove.  It  may  bi 
pointed  out  that  several  lines  yielding  a  gross  revenui 
of  less  than  $200  a  mile  show  a  smaller  deficit  than  th. 
average  because  of  the  lower  cost  of  construction.  Thi 
is  due  to  the  use  of  long  spans,  small  conductors  (ii 
some  cases  iron),  and  light  construction,  the  initial  cost 
including  services,  being  usually  little  if  any  greate 
than  $1,000  per  mile. 

While  the  accompanying  data  seem  to  indicate  tha 
there  are  no  returns  from  any  minor  distribution  lines 
indirect  benefits  may  accrue  from  the  general  develop 
ment  afforded,  the  good-will  secured  from  willingnes 
to  serve  and  the  sale  of  otherwise  surplus  power. 


Graphic  Analyses  of  Managerial  Problems 

Instances  Where  Curves  and  Diagrams  Are  of  Great  Practical  Value  in  Facilitating  th 
Solution  and  Understanding  of  Problems  of  Investment,  Revenue  and  Expense 

By  Edwin  D.  Dreyfus 


ALTHOUGH  graphic  analyses  and  graphic  exhibits 
are  frequently  used  by  engineers  and  have  been 
discussed  in  reference  books,  curves  and  "linear 
laws"  are  not  generally  employed  as  extensively  as  their 
usefulness  justifies.  To  appreciate  the  inherent  advan- 
tages of  linear  relationships,  serious  study  and  thought- 
ful attention  must  be  given  the  matter,  in  order  that 
the  perspective  and  inter-relation  displayed  by  a  family 
or  group  of  interdependent  curved  and  rectangular  lines 
may  be  fully  grasped.  The  eye  and  mind  are  readily 
trained  to  operate  in  this  realm  consciously  at  first  and 
later  intuitively,  with  the  result  that  the  business  man 
and  engineer  will  acquire  a  power  of  judgment  and  in- 
sight in  making  business  introspection  and  prophetic 
analyses  of  a  more  accurate  and  certain  nature  than  ob- 
tainable in  any  other  way. 
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PIG.    l^REVENUE    CHART    FOR    VARIOUS    COMBINATIONS    OF 
DOMESTIC,    COMMERCIAL   AND   POWER   CONSUMERS 

In  various  branches  of  mathematics,  graphic  con- 
struction of  formulas  provides  a  very  instructive  study, 
and  in  astronomy,  in  dynamics,  and  in  many  of  the 
practical  sciences  this  means  furnishes  a  most  profitable 
guide  to  the  solution  of  important  technical  problems. 
While  business  operations  do  not  ordinarily  occur  with 


sufficient  regularity  to  permit  their  results  being  r<i 
duced  to  formulas  or  otherwise  being  represented  b' 
fixed  conditions,  such  as  a  series  of  curves  and  line 
would  convey,  averages  in  the  usual  run  of  business  dv 
however,  bear  relations  in  such  ways  that  with  the  ai; 
of  diagrams  important  deductions  may  be  made.  \ 

On  account  of  the  diverse  interests  met  with  on  ever! 
hand,  and  the  great  complexities  of  modern  business  ani 
engineering,  every  facility  is  required  to  open  up  av( 
nues  for  a  quick  perception  of  new  situations  that  ma; 
be  confronted.  Nothing  is  so  illuminating  as  a  set  Cj 
properly  proportioned  diagrams.  Business  in  the  paj 
has  contented  itself  in  the  main  with  tabular  presents 
tion  of  the  trend  of  its  affairs,  and  habit  is  no  mea 
force  to  reckon  with.  However,  graphics  have  sue 
practical  significance  in  engineering  work  when  extei 


0     12     3     4     5     6 
Number  of  Wires 

FIG.    2 — CHART    FOR    DETERMINING    COST    OF    POLE    LINE    CU 
STRUCTION    WITH    DIFFERENT    COMBINATIONS   OF   CIRCUITS 

sively  used  that  the  regular  routine  of  related  busine 
is  made  much  more  intelligible  by  the  adoption  of  th. 
important  aid.  In  addition  to  the  significance  of  grapi 
ics  in  analj'tical  work,  it  is  likewise  a  valuable  aid  to  til 
memory.  A  picture  is  manifestly  more  readily  retain<| 
in  mind  than  a  description  of  the  same  subject,  no  ma 
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r  how  vividly  it  may  have  been  expressed.  A  pictorial 
diagrammatic  illustration  usually  produces  a  firmer 
id  more  lasting  impression  than  any  composition  of 
ords  or  tabulation  of  figures,  however,  well  they  may 
5  arranged  or  set  forth. 
The  following  exhibits  taken  at  random  are  illustra- 
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IG.  3 — BALANCE  OF  TOTAL  GENERATION  COSTS  IN  GAS  AND 
STEAM  PLANTS  WITH  VARIABLE  FUEL  PRICES  AND  LOAD 
FACTORS 

ons  of  the  employment  of  graphics  and  emphasize  their 
tility  in  pursuing  a  line  of  reasoning  and  in  expediting 
le  reaching  of  conclusions  on  certain  dubitable  and  un- 
)lved  problems.  The  examples  do  not  begin  to  reveal 
le  wide  use  to  which  diagrams  may  be  applied  and  are 
lerely  unique  cases,  in  which  it  is  believed  much  work 
as  compassed  within  notably  small  space. 
Example  I. — There  are  instances  where  speedy  sub- 
;antiating  or  else  disproving  of  contentions  may  have 
far-reaching  effect.  Suppose  a  witness  is  placed  upon 
le  stand  in  behalf  of  a  company  opposing  before  a 
Liblic  service  commission  the  granting  of  a  competitive 
'anchise.  Assume  also  that  the  witness  is  qualified 
id  prepared  to  give  testimony  on  the  condition  of 
ituration  of  business  of  the  territory  involved.  The 
/erage  present  revenue  per  consumer  of  the  different 
asses  (domestic,  commercial  and  power)  of  the  exist- 
ig  company  should  have  been  secured  first,  and  like- 
ise  a  complete  canvass  of  all  prospective  consumers 
iould  have  been  made.  If,  then,  the  petitioners  should 
aim  that  500  domestic,  395  commercial  and  fifty  power 
insumers  were  to  be  obtained,  quick  calculation  of 
e  probable  gross  revenue  is  possible,  as  will  be  seen 
/  following  the  dotted  guide  lines  a,  b,  c,  d,  e,  f,  reach- 
g  an  aggregate  of  $70,000. 

As  an  illustration,  start  at  (a)  with  500  domestic 
istomers,  from  which  a  $10,000  revenue  would  be 
icured,  the  point  of  intersection  of  commercial  diag- 
'lial  line  with  the  $10,000  line  of  ordinate  indicates  an 


equivalent  of  125  commercial  consumers,  to  which  is  to 
be  added  the  395  already  specified  which,  by  ready 
mental  operation,  shows  520  commercials,  which  ex- 
tended to  (c)  sums  up  to  $40,000  revenue.  Similarly 
an  intersection  with  the  power  diagonal  at  (d)  deter- 
mines an  equivalent  of  sixty-six  power  consumers  (ap- 
proximate), and  adding  the  fifty  already  given  makes 
a  total  of  116  (e),  which  corresponds  to  $70,000  reve- 
nue. Now  by  reversing  the  process  somewhat,  and 
assuming  that  $90,000  annual  revenue  is  essential  for 
the  security  of  a  "paralleling"  investment,  and,  further, 
that  it  had  been  so  far  claimed  that  fifty  power  con- 
sumers and  585  commercials  could  be  booked,  by  em- 
ploying the  diagram,  and  as  indicated  by  guide  lines 
a',  b\  c\  d',  e\  /',  it  is  at  once  apparent  that  750  domestic 
consumers  in  addition  would  be  necessary  to  provide  the 
required  $90,000  revenue.  (The  method  of  subtraction 
and  division  on  the  chart  is  the  opposite  of  that  just 
described  for  multiplication  and  addition,  as  will  be 
evident.)  The  impossibility  of  attaining  the  $90,000 
revenue  would  promptly  prove  the  venture  to  be  un- 
profitable. Numerous  other  conditions  could  be  like- 
wise worked  out  rapidly  when  charts  showing  graphical 
relations  are  employed. 

Example  II. — In  such  cases  as  the  above,  numerous 
other  diagrams  could  be  developed  to  enable  quick  analy- 
sis and  estimating  of  the  amounts  involved  in  a  pro- 
posed second  utility's  system,  and  Fig.  2  is  a  striking  ex- 
ample.    Approximate  costs  of  the  overhead  distribution 
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FIG.     4 — DIAGRAMMATIC     COMPARISON     OF     PURCHASED     POWER 
AND   ISOLATED   PLANT  COSTS 

system  could  be  figured  immediately,  as  the  extent  of 
the  line  to  be  built  was  stated.  An  assumed  mile  of 
two  No.  4  wires,  four  No.  6  and  six  No.  4  might  be 
taken  for  illustration  as  being  under  discussion.  The 
pole  line  cost,  to  some  extent,  is  practically  the  same, 
irrespective  of  the  number  of  wires  strung.     Then  by 


712 


ELECTRICAL   WORLD 


Vol.  68,  No.  15 


eiiuilatoiiil  triaiigulation  centered  about  the  origin  or 
axis  (),  the  results  are  obtained  lor  any  combination  of 
wires. 

For  example,  assume  the  equipment  to  be  two  No.  4, 
four  No.  6  and  six  No,  4  wires.  For  two  No.  4  wires 
as  at  (a)  a  value  at  (6)  is  found  on  the  vertical  dollar 
scale  {OX),  or  by  45  deg.  diagonals  the  same  value  at 
(6')  on  the  identical  horizontal  dollar  scale  (OY).  To 
add  for  four  No.  6  at  (c),  which  corresponds  to  {d)  on 
the  OX  scale,  and  avoid  duplicating  cost  of  common  pole 
supports,  the  line  {cd)  is  projected  horizontally  until 
it  intersects  the  vertical  line  (6'e)  and  as  will  be  ob- 
served on  close  inspection  the  chord,  (6'  e)  is  the  incre- 
ment of  cost  due  to  the  four  No.  6  wires.  By  project- 
ing the  point  (c)  on  the  diagonal  lines  to  either  (/)  on 
scale  {OX),  or  (/')  on  scale  (OF),  the  cost  of  the  line 
is  obtained.  Proceeding  in  the  same  way  to  add  the 
additional  six  No.  4  wires,  we  take  {h)  and  project 
through  (i)  to  the  intersection  of  U'j),  {f'j)  being  the 
increment  due  to  the  six  No.  4  wires,  and  running  diag- 
onally from  (/)  to  either  (A;')  or  {k)  the  final  result 
for  this  example  is  derived.  Any  scheme  of  wire  lines 
may  be  thus  speedily  solved  for  cost  by  referring  to 
such  a  chart. 

Example  III.  About  five  years  ago  the  economic  po- 
sition of  the  gas  power  plant  was  not  fully  appreciated. 
Owing  to  the  difference  in  investment  and  operating 
costs  between  the  steam  turbine  and  gas  power  plants, 
the  respective  size,  load  factor  and  cost  of  fuel  in- 
fluenced their  comparative  ultimate  economies.  An  ex- 
haustive study  was  made  of  the  subject  and  conclusions 
as  reproduced  in  Fig.  3  were  obtained,  which  were  given 
in  detail  by  the  writer  in  the  1911  proceedings  of  the 
Association  of  Iron  and  Steel  Electrical  Engineers. 
Curves  are  drawn  for  different  sizes  of  plants,  and 
plotted  against  the  ordinate  scale  for  cost  of  fuel  and 
the  abscissa  scale  for  load  factor.  The  territory  lying 
above  the  respective  curves  shows  the  economical  field 
for  the  gas-producer  power  plant  and  below  for  the 
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FIG.  5 — AN  ESTIMATE  OF  NET  WEEKLY  INCREMENTS  IN  REVENUE 
FROM  LIGHT  AND  POWER  SERVICE  FOR  A  SYSTEM 

steam  turbine  plant.  In  this  way  the  results  of  a 
variety  of  conditions  are  concentrated  in  one  diagram 
in  what  is  believed  to  be  an  entirely  clear  manner  that 
permits  ready  interpretation. 

Example  IV.  The  diagram  of  Fig.  4  brings  out  the 


relative  situation  of  isolated  power  plant  costs  versus 
purchased  energy  under  certain  assumed  conditions. 
The  discussion  here  centered  about  the  question  as  to 
whether  it  was  advisable  to  install  machinery  to  mini- 
mize the  peak  load  created  on  the  power  company's  sys- 
tem. It  would  appear  from  this  chart  that  the  addi- 
tional investment  and  complications  would  not  be  justi- 
fied under  the  assumed  circumstances.    This  discussion 
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FIG.  6 — PICTORIAL  DIAGRAM  SUITABLE  FOR  REPRESENTATION  OF 
CERTAIN    DATA    IN    THIS    CASE    COMPARATIVE    EARNINGS 

is  amplified  by  the  writer  on  page  82  of  the  1915  pro- 
ceedings of  the  American  Institute  of  Electrical  En- 
gineers. It  should  convey  a  firm  conception  of  the 
relative  tendencies  of  the  two  sources  of  power. 

Example  V.    In  Fig.  5  a  simple  case  of  plotting  fluc- 
tuations of  business  returns  from  week  to  week  is  pre- 
sented, with  the  addition,  however,  of  an  auxiliary  curve 
which    shows   the   accumulated    or   mass   average   and  •■ 
brings  out  clearly  the  trend  either  in  the  direction  of  an  ; 
improvement  or  a  decline  in  results. 

Example  VI.  Often  a  pictorial  diagram  or  chart 
such  as  shown  in  Fig.  6  produces  a  quicker  perception 
of  the  conditions  than  the  average  mind  may  obtain 
from  a  mere  line  diagram.  Variations  in  charts  of  this 
kind  can  be  devised  in  great  numbers  according  to  na- 
ture of  information  and  features  it  may  be  desired  to 
illustrate. 

The  sporadic  illustrations  given  here  carry  no  other 
value  than  a  demonstration  of  the  practical  uses  of  a 
graphical  presentation  of  facts  both  simple  and  complex. 
By  reflecting  on  the  matter  it  will  be  appreciated  that 
this  particular  article  will  be  remembered  longer  by 
reason  of  the  charts  it  contains  than  would  be  true  if  j 
written  accounts,  no  matter  how  well  composed,  had 
been  relied  upon.  This  entire  idea  is  merely  a  reversion 
to  elementary  object  lessons,  but  evidently  of  more  in- 
tricate nature  as  necessitated  by  the  higher  order  of* 
the  problems  undertaken. 


CTOBER    7,    1916 


ELECTRICAL    WORLD 


713 


)ETERMINING  FIRST  COST 

OF  EDISON  TUBE  SYSTEM 

^n  Analysis  of  Capital  Expenditure  and  Discounts 
for   the   Edison   Tube   Distribution   System 
from    an    Appraisal    Standpoint 

BY    JULIAN    LOEBENSTEIN 

In  connection  with  the  appraisal  of  an  Edison  tube 
istribution  system  of  a  large  Eastern  lighting  com- 
any,  considerable  investigation  was  required  to  deter- 
line  the  proper  values  to  be  used.  In  what  follows, 
tie  methods  employed  in  arriving  at  the  original  cost 
f  this  system  are  outlined.  At  the  time  the  appraisal 
?as  made  most  of  the  system  was  more  than  twenty 
ears  old,  so  that  a  great  many  of  the  records  exam- 
led  were  also  that  old.  The  listing  of  the  material 
^as  made  from  the  company's  maps,  which  showed  the 
arious  routes  of  feeders  and  mains  with  the  services 
apped  therefrom.  As  a  rule,  the  sizes  were  also  given, 
ut  where  this  was  not  the  case  the  assumptions  made 
!ere  based  on  a  knowledge  of  the  prevailing  practice 
t  the  time  of  the  installation.     The  quantity  of  tube 


and  shows  a  sudden  rise  in  1897  and  again  in  1900,  but 
from  what  was  known  of  the  history  of  the  company  it 
was  believed  that  this  was  due  to  the  building  of  duct 
lines.  A  cursory  examination  of  the  vouchers  for  those 
years  showed  $175,000  out  of  $250,000  to  be  for  duct 
lines.  This  was  without  considering  consumers'  serv- 
ices at  all  or  items  less  than  $1,000.  There  is  no  doubt 
that  such  a  consideration  would  have  reduced  the  re- 
maining $75,000  to  $50,000  or  less.  With  this  knowl- 
edge of  low  expenditures  for  tube  after  the  year  1896, 
the  curve  from  that  year  on  was  assumed. 

As  further  proof  that  the  discount  curve  was  a  repre- 
sentative one,  the  following  data  were  secured: 


Capital    expenditure    for    tube,    by    examination    of 

accounts     $1,475,000 

Of  this,  labor  was  considered  as  20  per  cent 295,000 

Cost  of  material $1,160,000 

Tube  cost,   from  vouchers  examined 750,000 

This  shows  that  prices  and  discounts  had  been  secured 
on  64  per  cent  of  all  the  tube  purchased,  and  that  the 
discount  curve  was  therefore  a  close  approximation  to 
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FIG.  1 — CAPITAL  EXPENDITURE  AND  DISCOUNT  FOR  EDISON  TUBE 

laterial    found,    including   the   coupling   and   junction 

oxes,  was  summed  up,  a  considerable  task  in  itself. 

A  careful  inquiry  as  to  the  records  of  price  disclosed 

he  fact  that  the  company  still  had  in  its  possession  a 

atalog  showing  the  original  prices.     Here,  then,  was  a 

asis  for  starting  work.     It  was  known  that  discounts 

ad  been  allowed  on  the  prices  as  shown  in  the  catalog, 

nd  to  determine  these  it  was  necessary  to  examine  the 

ouchers  of  tube  purchases  covering  the  years  during 

'hich  the  material  was  bought.     These  discounts  were 

sted  and  plotted  as  shown  in  Fig.  1.    At  the  same  time 

lat  these  vouchers  were  examined  other  recdrds  showed 

p  valuable   information  as    to    labor,   prices  and  the 

mount  of  labor,  hauling,  and  the  magnitude  of  other 

larges   incidental  to  the  handling  and  laying  of  the 

ibe.     One  instance  of  valuable  information  obtained 

as  the  disclosure  of  the  storage  center  in  use  at  that 

me.     This,  of  course,  aided  in  making  correct  allow- 

ices    for   haulage   and    freight   charges.      These   dis- 

mnts,  as   shown  by  the  vouchers,  were  also  checked 

T  an  examination  of  the  purchasing  department's  files. 

The  curve  of  discounts  shows  that  in  different  years 

e  discount  varied  from  20  per  cent  to  60  per  cent, 

•  that  it  was  essential  to  establish  as  nearly  as  possible 

e  amounts  purchased  in  each  year.     This  was  done 

'  plotting  the  capital  expenditures  for  the  underground 

'stribution  system,  as  shown  by  the  capital  accounts 

•|  the  company.    This  curve  is  also  indicated  in  Fig.  1, 


FIG.    2 — YEARLY    INSTALLATIONS   OF    EDISON    TUBE 


what  the  company  had  actually  been  allowed  by  the 
manufacturer.  As  a  further  check  and  as  a  matter  of 
interest,  especially  to  show  the  value  of  following  up  all 
leads  for  information,  another  curve  is  given  in  Fig.  2, 
which  shows  the  number  of  feet  installed  as  given  by 
the  directors'  reports  and  by  the  vouchers.  These  fig- 
ures not  only  substantiate  each  other,  but  also  serve 
as  a  check  on  the  number  of  feet  of  tube  as  listed  from 
the  map  records. 

The  foregoing  procedure  and  results  show  the  value 
of  keeping  all  construction  records  and  correlating  data 
which  is  often  considered  unimportant  after  a  certain 
period.  It  brings  out  the  importance  of  an  engineer's 
familiarity  with  accounting  and  recording  systems,  and 
the  necessity  for  him  to  be  able  to  translate  these 
records  into  terms  which  will  be  useful  in  placing  prices 
on  the  items  of  a  physical  inventory.  It  is  found  that 
in  many  cases  the  same  items  will  be  classified  under 
various  headings,  so  that  in  tracing  old  or  obsolete 
apparatus  or  material  much  time  may  be  saved  by  find- 
ing out  just  what  names  were  given  to  various  articles. 

In  the  particular  instance  referred  to,  the  records 
had  been  kept  in  a  remarkably  good  condition.  Few, 
if  any,  of  the  links  in  the  chain  were  missing.  Had 
this  not  been  the  case  it  would  have  been  an  almost 
impossible  task  to  assign  an  original  cost,  and  since 
the  material  is  no  longer  manufactured  there  would 
have  been  no  present-day  basis  for  comparison. 
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July  Electric  Earnings  $31,300,000 

Percentages  of  Increase  During  Midsummer  Month  Over  Corresponding  Month  of  Last 
Year  Are  14.7  Per  Cent  in  Earnings  and  20.6  Per  Cent  in  Output 


STATISTICS  gathered  and  compiled  by  the  Elec- 
trical World  relating  to  central  station  operation 
during  the  month  of  July  last  show  the  earnings  to 
have  increased  over  July  of  last  year  by  14.7  per  cent 
and  the  output  to  have  increased  by  20.6  per  cent. 
Based  on  these  figures,  which  were  received  from  61 
per  cent  of  the  central  station  industry,  the  total  in- 
come of  the  electric  light  and  power  companies  of  the 

TABLE  I— CENTRAL-STATION  RETURNS  FOR  TWELVE-MONTH  PERIOD 


Income  prom  the  Sale  op 

Snerqy 

Kw.-Hr.  Outpdt 

Percent- 

age of 
Industry 

Repre- 

Per 

Per 

sented 

1915 

1914 

Cent 
In- 
crease 

1915 

1914 

Cent 
In- 
crease 

August .  . 

64 

17,342,796 

16,024,893 

8.2 

951,752,053 

853.381.696 

11.3 

Sept 

65 

18,547,170 

17,074,927 

8.6 

1,003,606,094 

871,573,412 

15.1 

Oct 

65 

20,112,813 

18,329,490 

9.8 

1,087,786,658 

949,288,459 

14.7 

Nov 

65 

21,899,048 

19,720,232 

11.6 

1,150,669,073!     948,704,941 

21.3 

Dec 

64 

23,418,774 

20,962,264 

11.8 

1,230,655,404,1,004,108,399 

22.5 

1916 

1915 

1916 

1915 

Jan 

65 

25,286,336 

22,352,721 

13.2 

1,200,672,452 

984,205.683 

22.0 

Feb 

65 

22,133,485 

19,175,537 

15.3 

1,121,452,738 

869,537,132 

29.1 

March.. . 

65 

22,027,627 

18,722,742 

17.8 

1,212,363,217 

969,888,339 

25.2 

April 

64 

21,206,946 

18,375,014 

15.5 

1,137,602,995 

920,464,917 

23.1 

May .... 

64 

20,254,914 

17,477,443 

15.9 

1,165,148,209 

940,171,859 

24.0 

June. . . . 

64 

20,156,238 

17.462,410 

15.9 

1,165,626,536 

964,158,214 

20.8 

July 

61 

19,075,389 

16,664,924 

14.7 

1,106,685,575     917,963,497 

20.6 

United  States  during  July  of  this  year  amounted  to 
$31,300,000  and  the  total  output  to  1,814,000,000  kw.-hr. 
In  this  case  gross  earnings  represent  income  from  the 
sale  of  electric  energy  alone,  and  output  represents 
only  that  energy  for  which  an  income  was  actually 
received.  All  transactions  within  a  company  were 
eliminated. 

For  the  first  seven  months  of  the  current  year  the 
income    of    the    entire    industry    totaled    $234,400,000, 


against  $203,300,000  during  the  first  seven  months  of 
1915.  This  is  an  increase  in  income  of  15.3  per  cent. 
The   output   for   the  first   seven   months   of   1916  was 

TABLE  III-PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  UNITED  STATES— CITIES  GROUPED  BY  SIZE 


INCOME: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 

OUTPUT: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 


Oct. 


8.7 
11.4 
23.4 

8.7 
5.7 


10.7 
21.4 
27.3 
13.4 
1.7 


Nov. 


12.8 
18.0 
11.9 
13.0 


17.0 
29.0 
36.0 
18.0 
13.4 


Dec. 


10.2 
13.8 
19.8 
13.6 
13.0 


19.0 
31.5 
33.0 
16.3 
9.7 


Jan. 


10.7 
21.3 
18.3 
13.1 
7.2 


19.0 
28.0 
33.2 
22.6 
8.5 


Feb. 


14.1 
20.0 
20.7 
15.7 
18.5 


25.4 
40.6 
39.6 
29.7 
22.4 


Mch. 


16.0 
18.5 
28.1 
17.3 
26.5 


22.0 
28.1 
39.0 
18.2 
29.9 


April     May 


13.9 
17.0 
24.7 
17.4 
16.1 


20.0 
25.5 
37.7 
22.7 
32.0 


14  4 
17.9 
26.2 

15.8 
24.0 

21.3 
18.4 
40.0 
23.0 
33.2 


June 


July 


14.0 
17.2 
19.0 
9.2 
14  5 


18.7 
23.6 
27.6 
16.3 
16.. ^ 


TABLE  IV— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  NEW  ENGLAND  STATES— CITIES  GROUPED 
ACCORDING  TO  SIZE 


INCOME: 
Group  1 . 
Group  2 . 
Group  3 , 
Group  4 
Groiip  5 

OUTPUT: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 


Oct. 


12.7 
12.6 
17.3 
8.8 
8.3 


20.8 
IS. 3 

8.7 
20.6 

1.8 


Nov. 


13.8 
12.7 
15.5 
9.0 
13.7 


28.7 
30.0 
23.0 
20.1 
51.0 


Dec. 


14.8 
16.1 
22.8 
9.6 
23.5 


26.2 
26.5 
22.5 
18.5 
14.5 


Jan. 


16.5 
15.4 
22.1 
11.3 
20.6 


29.0 
26.0 
39.5 
15.0 
22.6 


Feb. 


18.0 
19.9 
29.7 
15.1 
26.3 


38.5 
36.8 
41.6 
23.0 
25.6 


Mob. 


21.5 
19.0 
38.7 
18.1 
54.5 


30.9 
27.8 
49.0 
17.4 
58.7 


April 


16.0 
21.2 
15.5 
13.2 
27.6 


25.0 
31.4 
38.1 
36.1 
71.8 


May 


17.0 
19.5 
24.0 
13.5 
27.0 


28.2 
33.2 
43.0 
30.0 
54.4 


June 


16.4 
19.8 
18.2 
7.2 
21.7 


30.0 
26.3 
15.0 
21.0 
31.7 


July 


12.6 
20.6 
12.8 
4.S 
25.4 


19.2 
14.1 
23.8 
27.4 
36.0 


12,664,000,000    kw.-hr.,    compared   with    10,364,000,000 

kw-hr.  during  the  first  seven  months  of  1915.     The  in-i 

crease  was  22.2  per  cent.  ' 

Estimates  based  on  the  above  figures   for  the  first 


TABLE  II— CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 


ii 

New  England  States 

k 

Atlantic  States 

11 

Central  States 
(Illinois  Excluded) 

II 

Pacific  and  Mountain  States 

Is- 

So. 

SfS' 

Month 

_^ 

^ 

1  -S  a 

^  ,, 

■n« 

W3 

-n« 

"^ 

■5« 

S'^ 

-s« 

r^i 

1915 

1914 

P 

1915 

1914 

og 

it 

1916 

1914 

O  o 

i^ 

1915 

1914          ^  t 

pi 

Ci" 

Ph' 

e^>^ 

PL, 

p!i^3 

pw 

'August 

63 

2,057,635 

1,855,140 

11.0 

68 

6,853,118 

6,611,307 

5.3 

66 

4,749,082 

4,231.322 

12.2 

88 

3,545,454 

3,288,729 

7.8 

September. 

66 

2,162,064 

1,949,663 

11.0 

68 

7,288,842 

6,904,245 

5.5 

67 

6,286,368 

4.691,751 

12.6 

88 

3,664,215 

3,387,717 

8.2 

u 

October . . . 

66 

2,327.214 

2,073,059 

12  3 

68 

8,096,982 

7.550,808 

7.2 

67 

5,820,653 

5.153.314 

13.0 

88 

3,798,012 

3,477,051 

9.3 

November. 

66 

2,472,539 

2,188,049 

13.0 

67 

8,894,805 

8,158.589 

9.0 

67 

6,342,582 

6.554.226 

14.2 

88 

4,069,995 

3,703,124 

10.0 

>! 

December . 

66 

2,817,557 

2,448,813 

16.0 

67 

9,335,396 

8,529,866 

9.4 

57 

6,983,909 

6,063,349 

15.1 

88 

4,160,045 

3,773,810 

10.0 

2 

1916 

1915 

1916 

1915 

1916 

1915 

1916 

1915 

January.. . 

66 

2,819,144 

2,432,177 

15.0 

67 

9,589,347 

8,564,488 

12.0 

67 

7,834.831 

6,717,799 

16.6 

88 

4,182,114 

3,823,156 

9.4 

February.. 

66 

2,599,760 

2,185,967 

18.8 

67 

8,978,797 

7,864,345 

14.3 

67 

6,660,062 

5,568,337 

19.7 

88 

3.761,364 

3,443,182 

9.3 

March.  . . . 

66 

2,595,777 

2,122,177 

22.0 

67 

8,998,962 

7,660,667 

17.5 

57 

6.470,612 

6.394,2,50 

20.1 

88 

3,787,925 

3,386,286 

"^ 

April 

64 

2,221,544 

1.898.749 

17.0 

67 

8,794,056 

7,596.567 

15.8 

66 

6.289,092 

5,292,974 

19.0 

88 

3.825.701 

3,520,381 

8.8 

May 

65 

2,103,585 

1,788,219 

17.0 

67 

8,226,231 

7,131,063 

15.4 

56 

5,994,792 

5,040,789 

19.0 

88 

3,874,270 

3,469,871 

11.6 

June 

65 

2,208,994 

1,906,233 

16.0 

67 

8,045,839 

6,905,114 

16.5 

56 

5,919,038 

5,061,833 

17.2 

88 

3,907,418 

3,531,597 

10.7 

.July 

60 

2,061,717 

1,820,585 

13.6 

63 

7,537,568 

6,448,245 

16.8 

56 

5,818,903 

4,989,830 

16.6 

81 

3,543,181 

3,30,0365 

11.3 

H 

August 

63 

71.954,506 

60,870,433 

18.6 

68 

329,947.721 

302,960,234 

8.9 

66 

272,508,518 

240,423,753 

13.4 

88 

276,631,651 

248.463.980 

September. 

66 

74,835,203 

63,716,224 

17.3 

68 

358,765,971 

319,549,780 

12.3 

67 

286,893,057 

247,046,941 

16.1 

88 

279.133,989 

237,795,633 

17.5 
16.8 
21.0 
24.5 

^ 

October... 

66 

82,568,951 

69,882,867 

18.3 

68 

400,516,741 

353,685,472 

13.3 

57 

305.962.017 

268.972.416 

13.7 

88 

292,885,613 

251,095,356 

November. 

66 

87,193,883 

69,359,620 

26.8 

67 

420,584.253 

355,151,259 

18.5 

67 

333.528.905 

269,870,536 

23.  V 

88 

301,772,412 

248,913,893 

December . 

66 

99,744,195 

80,446,521 

24.1 

67 

447.158,465 

373,213.316 

20.0 

57 

363.859.444 

293.266,707 

24.1 

88 

311,034,100 

249,996,678 

1916 

1915 

' 

1916 

1915 

1916 

1915 

1916 

1915 

oi 

January. . . 

66 

97,072.794 

77,029,974 

26.2 

67 

431.201,554 

356.809,437 

20.8:   67 

362,121,067 

284,407,361 

27.5 

88 

301,645,060 

258.982,414 

22.1 
19.3 
19.2 
23.2 
18.5 
14.5 

February. . 

66 

92.855,679 

68.982,535 

34  8 

67 

411.715.612 

320,924,478 

28.  ll   67 

339,326,360 

252,816,291 

34.1 

88 

268,653,564 

220,662,826 

s 

March.... 

66 

97,321.924 

74,958,898 

29,9 

67 

439,660,902 

349.347,454 

26.0 

57 

360,872,072 

282,179,673 

28.0 

88 

304,327,753 

255,450,143 

1 

April 

64 

84,769.660 

64.816,830 

30  8 

67 

403.223,021 

326,574,302 

23,4 

66 

344,866,175 

273,367,413 

26.4 

88 

302,386,347 

253,778,348 

^ 

w 

May 

65 

84,719,642 

64,318,892 

31,8 

67 

409,529,049 

33,585,886 

22.  C 

56 

340.864,700 

271,838,3.58 

25.5 

88 

328,793,900 

266,599,708 

June 

65 

87,829,797 

69,506,884 

27,6 

67 

396,630,887 

327.541,507 

21.2 

56 

345,126,144 

284,533,932 

22.0 

88 

328,832,919 

277,797,366 

July 

60 

78.927.991 

65.752,474 

20.1 

63 

374,578,173 

310,811,449 

20.5 

66 

344,896,685 

282,085,327 

22.  V 

81 

298,762,257 
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jven  months  of  the  year  place  the  income  for  1916  at 
msiderably  more  than  $400,000,000,  or  well  over 
50,000,000  in  excess  of  the  earnings  for  1915.  The 
itimated  output  for  1916  is  22,000,000,000  kw.-hr.,  an 
icrease  of,  roughly,  4,000,000,000  kw.-hr. 
July  totals  kept  up  with  those  for  previous  months 

IBLE  V— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
aOUR  OUTPUT  FOR  ATLANTIC  STATES— CITIES  GROUPED  BY  SIZE 


[COME: 
Group  1 
Group  2 
Group  3 
Group  4 
Group  5 

JTPUT: 
Group  1 
Group  2 
Group  3. 
Group  4 
Group  5, 


Oct. 


6.2 
11.9 
11.0 

9.8 
10.9 


12.1 
16.8 
15.8 
14.8 
2.8* 


Nov. 


7.6 
15.0 
10.0 
14.4 
14.6 


16.0 
26.6 
22.1 
22.0 
18.6 


Dec. 


8.3 
14.0 
13.1 
15.3 
12.2 


20.1 
25.5 
16.6 
18.9 
20.6 


Jan. 


11.1 
18.2 
11.9 
17.4 
16.0 


21.1 
26.4 
20.1 
15.6 
1.5 


Feb. 


13.7 
18.4 
14.6 
19.4 
15.8 


30.8 
33.4 
22.0 
21.8 
24.0 


Mob. 


16.7 
21.2 
20.5 
17.9 
12.2 


29.2 
25.6 
16.0 
20.9 
13.1 


April 


15.1 

18.5 
15.3 
19.5 
15.6 


26.1 
35.6 
13.7 
19.0 


May 


14.5 
21.7 
17.7 
14.0 
13.0 


25.5 
11.3 
18.0 
12.6 
35.0 


June 


16.4 
21.9 
12.0 

15.4 
15.2 


13.1 
31.8 
13.2 
19.7 
11.1 


July 


17.7 
18.5 
14.2 
10.0 
13.4 


24.1 
27.4 
11.5 
17.0 
12.6 


'Decrease 

I  the  year,  but  the  percentage  increase  in  income  was 
nailer.  This  was  owing  to  the  July,  1915,  figures, 
hich  showed  the  results  of  the  early  industrial  re- 
vakening  during  the  year.  One  thing  is  very  notice- 
)le  in  the  returns,  and  that  is  the  stability  of  output 
iring  the  first  seven  months   of   1916.     Income  was 

BLE  VI— PERCENTAGE  rXtE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  CENTRAL  STATES— CITIES  GROUPED  BY  SIZE 


Oct.     Nov.     Dec.     Jan.      Feb.     Mch.    April     May     June     July 


COME: 
5roup  1 . 
}roup  2 . 
Jroup  3 . 
}roup  4 . 
Sroup  5 . 


12.3 
10.2 
22.7 
16.0 
24.7 


TPUT: 

JrouD  1 J  10.4 

3roup2 j    14.0 

Jroup  3 34.2 

Jroup  4 j  33 . 5 

Jroup  5 3.0 


17.0 
10.8 
24.0 
19.8 
9.6 


22.0 
21.5 
43  0 
36.7 
17.3 


25.1 
18.3 
18.0 


21.9 
31.0 
41.2 
18.5 
20.6 


14  3 
25.5 
24.3 
9.6 

5.7 


24.9 
28.8 
32.5 
53.4 
13.3 


18.3 
20.5 
27.0 
20.2 
11.1 


30.3 
44.0 
44.0 
41.0 
15.9 


19.3 
19.1 
23  0 
22.9 
14.4 


25.2 
32.3 
40.6 
31.9 
19.1 


18.2 
18.0 
26.7 
22  8 
9.4 


24.7 
23.9 
43.5 
39.2 
10.1 


18.0 
18.0 
27.2 
23.5 
21.3 


25.0 
22.5 
41.0 
37.8 
14.7 


16.4 
18.2 
20.5 
17.3 
12.6 


23.8 
12.3 
31.8 
34.7 
4.0 


15.8 
17.8 
18.6 
21.0 
6.1 


21.0 
26.9 
26.0 
22.0 
8.6 


)t  stable  except  during  the  months  of  May,  June  and 
ily.  This  was  to  be  expected,  owing  to  the  natural 
illing  off  in  the  lighting  load.  The  total  output,  how- 
rer,  was  greatest  in  April,  amounting  then  to  1,865,- 
)0,000  kw.-hr.,  and  lowest  in  February  (a  short 
onth),  when  it  was  1,725,000,000  kw.-hr.     The  July 

lBLE  Vll- PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  PACIFIC  AND  MOUNTAIN  STATES— CITIES 
GROUPED  ACCORDING  TO  SIZE 


COME: 
Group  1 . 
Group  2 . 
Group  3 . 
Group  4 . 
Group  5 . 

ITPUT: 
"Sroup  1 . 
Jroup  2. 
Jroup  3 . 
Jroup  4 . 
Jroup  5 . 


7.5 
14.3 
21.4 
0.1 
3.1 


7.1 
41.3 

52.4 
1.5 
3.5 


7.5 
15.7 
20.0 

4.3 
13.5 


9.9 
51.0 
67.0 
6.2 
8.3 


Dec'. 

Jan. 

Feb. 

Mch. 

April 

May 

June 

6.0 

11.6 

6.7 

8.5 

3.9 

7.2 

7.5 

17.3 

t 

t 

18.7 

3.5* 

2.3 

1.2 

24.6 

19.7 

22.0 

28.1 

40.0 

39.0 

39.5 

10.8 

3.0 

8.2 

17.5 

11.7 

13.8 

3.6 

3.9 

10.5 

17.8 

26,3 

12.0 

19.1 

11.2 

13.1 

9.1 

13  0 

22.7 

8.0 

12.0 

8.0 

56.0 

t 

t 

28.3 

3.6* 

2.2 

1.0 

67.0 

56.0 

68.8 

39.0 

80.0 

79.0 

74.5 

10.5 

1.8 

13.8 

18.6 

10.3 

21.8 

10.0 

1.0 

1.0 

20.1 

30.0 

11.7 

17.5 

14.6 

4.2 
0.6* 

28.3 
1.0 

13.2 


10.2 
2.0 

56.1 
4.0 

11.0 


'Decrease.    tRe-'ults  omitted  owing  to  insuflBcient  returns. 

itput  was  but  30,000,000  kw.-hr.  less  than  that  for 
inuary,  or  less  than  the  monthly  output  of  any  of  the 
ally  large  companies.  These  figures  show  the  stabil- 
ing  effect  of  a  large  power  load,  especially  such  a  load 
is  being  carried  this  year.  Factories  are  working 
■  ght  and  day,   and  with   a  steady  consumption  more 


than  fill  up  the  gaps  left  by  the  seasonable  receding  of 
the  lighting  load. 

Industrial  Activity 

July  was  a  replica  of  previous  months  so  far  as  in- 
dustrial activity  was  concerned.  Business  conditions 
generally  showed  no  falling  off,  nor  did  industrial 
activity.  Tncoming  orders,  however,  were  not  so  heavy, 
but  this  w;is  occasioned  by  deliveries,  and  it  is  gen- 
erally felt  that  as  soon  as  this  swamped  condition 
lightens  a  bit  orders  will  come  in  more  rapidly.  In- 
dications, therefore,  are  for  continued  increasing  activ- 
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FIG.    1 — CENTRAL    STATION    INCOME   AND   OUTPUT   GAIN    BY 
MONTHS    IN    PER    CENT    FOR    UNITED    STATES 

ity  on  the  part  of  the  light  and  power  companies  which 
with  the  winter  load  coming  on,  should  report  record 
results. 

The  extent  to  which  central  stations  have  been  pushed 
to  supply  service  is  well  illustrated  by  the  demand  for 
turbines.  It  has  been  estimated  that  2,000,000-kw. 
rated  capacity  for  steam  turbines  will  represent  the 
1916  central  station  demand.  When  it  is  remembered 
that  the  total  rated  capacity  of  the  central  stations  of 
the  United  States  is  but  7,000,000  kw.,  which  includes 
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FIGS.  2  TO  5 — CENTRAL  STATION  INCOME  AND  OUTPUT  GAIN   BY 
MONTHS  IN   PER  CENT  SECTIONALLY 

water,  steam,  oil  and  gas,  the  significance  of  the  above 
turbine  figures  will  be  appreciated. 

Explanation  of  Tables 

The  accompanying  curves  show  graphically  the  per- 
centages of  increase  to  be  found  in  Tables  I  and  II. 
The  remaining  tables  give  the  percentages  of  increase 
by  companies  grouped  geographically  according  to  size. 
Group  1  contains  those  companies  situated  in  cities  of 
more  than  100,000  population,  group  2  in  cities  of  be- 
tween 50,000  and  100,000  population,  group  3  between 
25,000  and  50,000,  group  4  between  10,000  and  25,000, 
and  group  5  between  5000  and  10,000. 
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STATION  AND  OPERATING   PRACTICE 

A  Department  Devoted  to  Problrnts  of  fnsfaUafion,  Operation  and  Maintenance  of  Equip- 
in  en  f  for  Fjcononiind  (feneration  and  Distribution  of  Electrical  Energy 


DETERMINATION  OF 

TRANSFORMER  LOSSES 

A    Method    Suitable   for    Efficiency   Tests   Whereby 

Losses  Alone  May  Be  Read  on  an 

Independent  Wattmeter 

BY    PERRY    A.    BORDEN 

When  determining  the  efficiency  of  a  transformer  by 
the  method  of  direct  loading,  it  is  usual  to  read  the 
input  and  output  on  separate  wattmeters,  the  ratio  of 
these  slightly  differing  quantities  being  the  efficiency 
of  the  apparatus.  The  actual  losses  are  thus  repre- 
sented by  a  very  small  portion  of  the  scale,  and  the 


I/O  Vol-hs 


lOOO/lOO 
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Transformer    T 
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INSTRUMENTS    AND    CONNECTIONS    FOR    DIRECT    MEASUREMENT 
OF    TRANSFORMER    LOSSES 

difference  of  two  quantities  both  subject  to  the  errors 
of  the  instruments  used. 

In  what  follows,  a  method  is  described  wherein  the 
total  losses  taken  collectively  are  directly  .read  on  an  in- 
dependent wattmeter.  The  apparatus  for  making  the 
measurements  includes : 

1.  A  single-phase  wattmeter  of  suitable  scale  to  meas- 
ure the  losses  (say  100  volts,  0.5  amp.). 

2.  A  variable  load,  preferably  of  the  potentiometer 
type  to  give  full  scale  on  this  meter. 

3.  A  polyphase  wattmeter  or  watt-hour  meter  free 
from  interference  troubles,  carefully  adjusted  to  "buck 
on  zero,"  i.e.,  to  have  zero  torque  when  the  two  elements 
are  measuring  quantities  of  equal  and  opposite  magni- 
tude. The  circuits  of  the  polyphase  meter  will  be 
(usually)  100  volts,  5  amp. 

The  accompanying  diagram  shows  the  arrangement 
for  measuring  total  losses  in  a  10-kw.  2200/1 10-volt 
transformer.  The  instrument  transformers  are  so 
chosen  that  the  constants  of  the  two  elements  of  the 
polyphase  meter  are  equal.  In  this  case  the  primary 
voltage  is  measured  with  a  2000/100  potential  trans- 
former, while  the  secondary  current  passes  through  a 
100/5  series  transformer,  the  constant  of  each  phase 
of  the  meter  being  20.  The  polyphase  instrument  is 
connected  in  such  a  way  that  while  the  input  gives  a 
positive  deflection,  the  output  tends  to  oppose  it. 


The  single-phase  meter  is  then  placed  in  circuit  ai! 
shown,  receiving  its  potential  from  the  same  source  a; 
the  output  element  of  the  polyphase  meter,  and  its  cur 
rent  from  any  source  approximately  in  phase  with  thi' 
potential.  If  the  source  of  supply  for  the  auxiliary  cur 
rent  be  not  electrically  connected  to  the  main  supply! 
the  auxiliary  meter  A  may,  if  desired,  be  connecte( 
to  the  input  element  of  the  wattmeter  B.  The  adjusta 
ble  current  of  meter  A  passes  with  the  load  curren 
through  the  polyphase  instrument  in  such  a  directio) 
as  to  give  a  small  additional  negative  torque.  It  is 
of  course,  understood  that  sufficient  grounding  or  in 
terconnection  will  be  made  to  prevent  dangerous  voltag 
between  parts  of  the  polyphase  wattmeter. 

The  method  of  operation  is  as  follows :  With  switche 
D  and  E  open,  the  transformer  is  loaded  until  the  de 
sired  input  is  read  on  the  scale  of  meter  A.  Switch  I 
is  then  closed  and  the  indication  falls  to  the  small  valu 
representing  the  difference  between  input  and  outpu 
{i.e.,  losses).  Switch  E  is  then  closed  and  the  auxiliar; 
current  is  carefully  adjusted  until  meter  B  indicates  ex 
actly  zero.  The  reading  of  the  auxiliary  meter  multi 
plied  by  the  metering  constant,  represents  then  the  tota 
losses  in  the  transformer  under  test,  and  the  efficienc; 
may  be  accurately  determined  by  the  usual  formula. 

This  method  is  particularly  suitable  to  the  testini 
of  large  numbers  of  similar  transformers,  and  will  b 
found  suited  not  only  to  transformers,  but  to  any  clas 
of  electric  apparatus  in  which  both  the  incoming  an( 
outgoing  energy  are  carried  on  two-wire  circuits. 


How  a  Middle  West  Company  Uses 
Watt -Hour  Meters  on  Feeders 

The  Public  Service  Company  of  Northern  Illinois  ha: 
adopted  the  practice  of  placing  an  ordinary  customer'; 
type  of  watt-hour  meter  on  each  feeder  circuit  at  th" 
point  where  it  leaves  the  company's  station.  This  prac 
tice  is  followed  almost  without  exception  in  the  large 
communities  served  by  the  .company ;  however,  at  soim 
of  the  smaller  transformer  stations  one  meter  in  eacl 
phase  of  the  low-tension  distributing  system  is  some, 
times  made  to  suffice.  Readings  on  all  of  these  meter; 
where  a  station  attendant  is  employed  are  taken  hourly 
so  that  the  company  secures  a  record  of  kilowatt-hounj 
per  hour  on  each  phase  of  each  feeder  circuit. 

These  data  are  used  by  the  company's  statistical  de 
partment  for  two  purposes.  They  are  of  particular  valui 
in  determining  diversity  factors,  when  it  is  desired  t( 
learn  whether  or  not  a  generating  station  could  be  con 
structed  in  a  certain  district,  or  whether  that  distric 
could  be  served  from  another  plant  by  means  of  a  trans 
mission  line.  This  company,  as  well  as  others  controllec 
by  the  same  interests,  believes  that  true  diversity  is  no 
shown  by  the  station  load,  and  in  fact  is  not  even  showi 
by  the  feeder  loads.  The  diversity  factors  obtained  oi 
data  taken  from  individual  feeders  are  much  more  nearl; 
accurate  than  those  obtained  from  station  load  condi 
tions.  The  diversity  factors  obtained  through  feedei 
load  data  have  been  found  fairly  accurate.  j 

Another  use  to  which  this  data  is  put  is  that  of  check 
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g  feeder  losses.  The  work  connected  with  the  prepara- 
Dn  of  the  feeder  loss  report  from  this  data  is  much 
■eater,  however,  than  might  be  supposed,  due  to  the 
ct  that  the  records  of  customers'  meters  which  must 
I  used  in  connection  with  the  records  of  these  station 
eters  cannot  be  taken   simultaneously,   since  all  cus- 


ITT-HOUR  METERS  ON  FEEDER  CIRCUITS  OF  OAK  PARK  STATION 
OF    PUBLIC    SERVICE    COMPANY   OF    NORTHERN    ILLINOIS 

mers'  meters  on  a  single  feeder  are  seldom  read  on 
e  same  day.  The  station  watt-hour  meter  data  can  be 
d  are  being  used  for  this  purpose,  however,  whenever 
ecial  feeder  loss  reports  are  required.  The  data  are 
io  used  in  making  studies  of  class  rates. 
While  these  watt-hour  meters  have  been  installed  on 
arly  all  of  the  company's  feeders,  the  numbers  of 
imeters  and  other  usual  switchboard  instruments  have 
t  been  reduced.  Readings  are  taken  on  these  indicat- 
y  instruments  just  as  though  no  use  were  being  made 
the  watt-hour  meters. 


How  Analysis  of  Load  Conditions 

ermitted  Reduction  of  Maximum  Demand 

By  replacing  obsolete  and  inefficient  apparatus  with 
>dern  electrical  equipment  and  by  analyzing  the  load 
determine  which  apparatus  could  be  kept  off  the  peak 
ih  day,  the  engineer  in  a  large  Chicago  retail  store 
s  been  able  to  improve  the  plant  economy  and  re- 
ce  the  maximum  demand  enough  so  that  energy  ex- 
nses  for  the  entire  store  which  had  meanwhile  been 
larged  about  50  per  cent,  were  not  much  larger  than 
fore.     One  of  the  first  steps  toward  securing  these 

BLE   I— NEW   EQUIPMENT  AND   THAT  SUPERSEDED   IN  OVER- 
HAULED SYSTEM 


Equipment  Displaced 


Equipment  Installed 


series  arc  lamps 
steam  passenger  elevators 
steam  freight-elevatcrs 
11-in.  by  14-in.  engine  driven  10- 
ton  ice  machine 

15-in.    by    14-in.    engine    driving 
three  generators 

8.5-in.    by    10-in.    engine   driving 
one  generator 


74  kw.  in  incandescent  lamps  operated 
on  3  wire  d.-c.  circuits 
224  hp.  in  motors,  including  one  40-hp. 
and  one  20-hp.  motors  driving  ico 
machines,  three  34-hp.  motors  on 
three  elevators,  and  two  15-hp.  mo- 
tors on  two  elevators,  one  7.5-hp. 
motor  on  ventilating  system,  one 
7.5-hp.  motor  on  sprinkler  pump, 
one  5-hp.  motor  on  house  pump  and 
seventeen  other  small  motors 


ults  was  taken  when  provision  of  additional  power 
1  to  be  considered  for  the  store  extension.  Up  to 
s  time,  energy  had  been  generated  in  a  private  plant, 
:  owing  to  the  inadequacy  of  the  equipment  to  new 
ids  and  the  expenses  of  installing  new  equipment  it- 
5  decided  to  use  central  station  service.  The  boil- 
of  the  old  private  plant  were  retained,  however,  for 


heating  purposes.  With  the  source  of  energy  decided 
on,  efforts  were  next  directed  toward  replacing  obso- 
lete and  inefficient  energy  apparatus. 

Meanwhile,  the  store  had  been  enlarged  so  that  the 
space  to  be  heated  and  lighted,  supplied  with  water,, 
etc.,  increased  in  the  ratio  of  103,250  to  166,130,  which, 
figures  are  the  floor  areas  of  the  original  store  and  the- 
present  store  respectively  in  square  feet,  the  ceiling 
heights  being  the  same.  Despite  this  addition,  how- 
ever, the  reduction  in  operating  costs,  including  heat, 
light,  power  and  everything  pertaining  thereto,  was 
enough  to  largely  offset  the  cost  of  maintaining  the  in- 
creased size  of  the  store. 

TABLE    II— Ol'EH ATINCi   EXPENSES  THAT  EXISTED  WITH   OLD 
AND  NEW  EQUIPMENT 


Old   Plant   Expenses    (Heat,   Light, 

Power,  Etc.,  for  Floor  Area  of  103,2.50 

Square  Feet) 


New  Plant  Expenses  (Heat,  Light, 
Power,  Etc.,  for  Floor  Area  of  l(i6,13a 

Square  Feet) 


♦Larger  ice  machines  installed  accounts  for  increase  over  1913. 


After  the  operation  of  the  new  equipment  was  well 
under  way,  the  engineer  sought  to  effect  further  econo- 
mies. Realizing  that  the  maximum  demand  charge  as- 
sessed by  the  central  station  company  was  actually  in- 
terest on  the  generating  equipment  held  in  reserve  to- 
serve  the  store  equipment  and  that  maintaining  better 
load  factors  would  reduce  maximum  demand  and  con- 
sequently the  net  energy  rate,  the  engineer  inserted  an 
ammeter  in  each  leg  of  the  service  leads  so  that  he  may 
keep  a  close  check  on  his  load.  Now,  when  the  peak- 
load  period  approaches,  apparatus  which  can  be  discon- 
nected without  seriously  hindering  store  operations  is 
de-energized.  The  refrigerators  are  kept  at  such  a  tem- 
perature that  one  machine  can  be  cut  out  for  an  hour  or 
more  at  any  time  and  both  machines  shut  down  simul- 
taneously, if  necessary,  to  prevent  registering  a  high 
maximum  demand.  For  the  same  reason,  arrangements 
were  made  so  that  one  of  the  freight  elevators  can  be 
shut  down  during  the  peak  load  and  also  before  the  win- 
dow lamps,  representing  a  65-amp.  load,  are  turned  on. 
In  analyzing  load  conditions  to  reduce  the  peak,  it  was-, 
found  that  electric-range  demonstrations  could  be  dis- 
continued during  the  peak-load  hours,  thus  eliminating 
15  amp.  more.  Aside  from  the  peak-load  reduction 
caused  by  careful  operation,  substitution  of  tungsten 
lamps  for  less  efficient  units  caused  the  greatest  saving 
in  the  electric-service  bill,  the  engineer  declares.     This- 

TABLE  III-COST  OF  ENERGY  AND  MAXIMUM  DEM.ANDS  FOR  is.AME  PERIOD 
OF  THREE  YEARS 


^ 

^ 

Year 

Cost  of 
Energy 

Maximum 
emand  (Kw 

Year 

-o^  !|i 

Year 

•???s 

a  ic 

and 

and 

11      ■3'S 

and 

^  2? 

^■s 

Month 

Month 

UK     \£  a 

Month 

o  a 

Q 

Q- 

1913  November 

$588. 17; 113 

1 
1914  November  $610  57    113 

1915  November 

$548.96 

100. 

Deceml)er 

()47.74il20 

December 

647.19,  117 

December 

575.97 

107 

1914  January 

690. 68 i  120 

1915  January 

632. 8l!  113 

1916  January 

585.73 

10ft 

February 

.580  63  113* 

February 

563.10    107 

February 

536.60 

10ft- 

March 

.568.98  113 

March 

523.09'     83 

March 

521.10 

97 

April 

578.52  113 

April 

560.34,  107 

April 

487.96 

90- 

May 

569.98113 

May 

570.39!  103 

•One  freight  elevator  cut  out  during  peak-load  period. 

is  obvious  when  it  is  considered  that  the  lighting  load 
forms  a  considerable  part  of  the  total,  the  store  being 
open  two  nights  a  week.  In  one  instance,  when  a  new 
manager  took  charge  of  the  furniture  department  and 
wanted  the  lamps  lighted  all  the  time,  the  general  man- 
ager granted  his  request,  but  the  engineer  exchanged^ 
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the  60-watt  lamps  for  40-watt  units  and  thus  pre- 
vented an  increase  in  the  monthly  energy  bill. 

The  result  of  this  diligence  on  the  part  of  the  engi- 
neer and  his  close  watch  of  the  load  to  avoid  a  higher 
demand  is  best  shown  in  Table  III. 

Besides  receiving  a  generous  salary  the  engineer  is 
paid  a  bonus  at  the  end  of  each  year  on  the  savings  he 
has  made. 


'     Convenient  Method  for  Filing  Apparatus 

Costs  and  Station  Records 

H.  C.  Carroll,  chief  engineer  of  the  plant  of  the  Mun- 
cie  (Ind.)  Electric  Light  Company,  keeps  two  unusual 
record  books  which  he  maintains  save  time  for  him  and 
save  money  for  the  company.  One  of  these  is  a  loose- 
leaf  record  of  power  plant  purchases  filed  according  to 
names  of  firms  and   dates.     The  other  is  a  loose-leaf 
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FIG.  1 — RECORD  FORM  FOR  FILE  OF  POWER  PLANT  PURCHASES 

The  three  left-hand  columns  of  this  form  are  devoted  to  d.-^tes 
goods  are  received,  bills  passed  and  invoices  issued.  Following 
these  in  order  are  columns  for  the  number  of  articles  required, 
quantity,  description  of  articles,  list  price,  discount,  net  price, 
freight,   drayage,   total  price  and  account  chargeable. 

record  of  reports  on  power  plant  repairs.  From  the 
former  book  the  engineer  can  easily  ascertain  informa- 
tion on  prices  and  discounts  formerly  quoted  together 
with  names  and  addresses  of  firms  with  which  business 
has  been  done.  The  record  sheets  for  this  book  are 
made  out  in  the  engineer's  office  when  bills  for  material 
purchased   are  sent  to  him  for  approval.     Especially 
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FIG.   2 — RECORD  FORM   FOR  FILE  OF  PLANT  REPAIRS 

where  the  plant  engineer  does  much  of  his  own  pur- 
chasing such  a  book  is  very  valuable  as  a  price  and  dis- 
count record. 

In  the  file  of  reports  on  plant  repairs  the  sheets  are 
arranged  so  that  all  repairs  for  a  particular  unit  are 
together.  The  reports  originate  with  the  operating 
men,  who  are  instructed  to  "write  out  a  slip"  for  every 


needed  repair,  no  matter  how  small  it  is.  These  slips 
are  given  to  repair  men,  who  also  use  them  for  report- 
ing repairs  completed.  With  this  sort  of  a  record  the' 
engineer  can  scan  the  performance  of  any  plant  unit 
easily  at  any  time.  The  system  is  said  to  be  better 
for  the  engineer  than  a  repair  cost  account  since  it  tells 
just  what  was  done  on  each  job. 

The  cost  of  maintaining  these  records  at  the  Muncie 
plant  is  said  to  be  little  except  the  cost  of  the  forms. 
The  results  in  time  saving  and  reduced  maintenance 
charges  easily  justify  this  cost. 


Rapid  Restoration  of  Service 

Nine  hours  and  fifteen  minutes  after  the  Citizens 
Electric  Company's  station  at  Hot  Springs,  Ark.,  was 
damaged  by  a  tornado  this  summer,  the  plant  waj 
placed  in  operating  condition  and  service  furnished  t( 
the  entire  city. 
The  storm  swept 
the  four  tall  steel 
stacks,  which  serve 
the  plant,  off  their 
bases,  thereby 
stripping  safety 
valves,  steam  lines, 
etc.,  off  the  tops  of 
the  boilers.  In  ad- 
dition the  main 
transmission  line 
to  the  city  had 
been  wrecked.  To 
rehabilitate  condi- 
tions as  quickly  as 
possible,  twenty- 
five  men  were  en- 
gaged to  install 
temporary  steam 
lines  and  to  repair 
the  transmission 
circuits.  Since  the 
stacks  were  buckled 
in  falling  to  the 
ground  they  were 
cut  off  at  the  bent 
portion  and  the 
shortened    sections 

hoisted  by  a  gin  pole  into  position  over  the  boilers.  Mor' 
permanent  repairs  were  made  later.  M.  E.  De  Franct 
is  chief  engineer  and  S.  E.  Dillon  is  manager  of  tbj 
company.  ( 


liJ  I'  iSin  I  »' 


^mA 


LAST   OF  FOUR    STACKS   WRECKED  BY 
TORNADO   BEING   HOISTED  TO   PLACE 


Trench  Digger  Used  in  Laying  Boiler  Feed 
Pipe  Line 

Two  mechanical  trench  diggers  were  employed  by  th 
Consolidated  Gas,  Electric  Light  &  Power  Companj 
Baltimore,  Md.,  recently  in  laying  16,874  ft.  of  cast 
iron  pipe  for  supplying  salt-free  water  to  its  boilers.  Th 
new  supply  line  extends  about  3  miles  upstream  whei; 
chemical  tests  have  shown  the  water  to  be  free  of  sal'i 
This  pipe  line  had  to  be  built  because  continued  droughl 
reduced  the  flow  in  the  Papapscow  River,  on  Which  ih 
company's  Westport  station  is  located,  so  much  thSj 
brackish  harbor  water  under  the  influence  of  high  tid 
and  wind  contaminated  the  old  boiler  feed  intake. 

The  trenching  machines  mentioned  are  of  the  Austi 
type  and  are  similar  to  ordinary  tractors,  but  ai 
equipped  on  the  rear  end  with  excavating  apparatus 
which  is  driven  by  an  internal-combustion  engine.  Tri 
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jxcavating  mechanism  consists  of  scoops  attached  to 
endless  chains  or  link  work.  It  discharges  the  ex- 
:avated  material  onto  a  horizontal  cross  belt  which  con- 
i^eys  the  refuse  to  the  bank  at  one  side  of  the  trench, 
rhe  excavators  were  used  through  considerable  lengths 
3f  the  route  but  could  not  be  employed  in  stony  soil  or 


MACHINE   USED   BY  BALTIMORE   COMPANY   TO   LAY   PIPE   LINE 

where  the  earth  was  full  of  tree  roots.  The  trenching 
machines  were  borrowed  from  the  gas  department 
where  they  are  ordinarily  used  to  lay  gas  mains  in 
suburban  districts.  Sixty-one  working  days  were  re- 
quired to  excavate  14,655  ft.  of  the  trench  by  ma- 
chine, the  remaining  2219  ft.  being  dug  by  hand.  The 
average  number  of  men  engaged  per  day  was  eighty. 


it  is  simple  to  locate  trouble  in  any  section  by  opening 
sectionalizing  switches  in  the  section  and  observing 
which  lightning  arresters  discharge  continuously. 

In  addition  to  observing  the  action  of  the  high-tension 
lightning  arresters,  one  of  the  best  means  that  the  Con- 
sumers' Power  Company  has  of  detecting  grounds  on 
the  high-tension  system  is  the  action  of  the  private 
telephone  system.  Another  indication  of  trouble  is  the 
pressure  of  static  electricity  around  high-tension  ap- 
paratus. A  fairly  reliable  test  to  ascertain  the  phase 
that  is  grounded  is  to  touch  each  of  the  phases  with  the 
end  of  the  high-tension  switch  hook.  A  static  spark  will 
jump  from  the  phases  that  are  not  grounded  to  the 
switch  hook,  while  the  phase  that  is  grounded  will  appear 
to  be  dead ;  that  is,  very  little  if  any  spark  will  be  noticed. 
The  hum  and  heating  of  motors  and  the  dimming  of 
lamps  can  all  be  used  to  determine  when  a  three-phase 
system  is  grounded. 

Too  much  dependence  cannot  be  put  on  telephones  as 
a  means  of  locating  high-tension  grounds.  Sometimes, 
for  example,  the  telephone  line  parallel  to  a  certain  sec- 
tion of  a  transmission  system  may  be  noisier  than  usual, 
and  be  more  heavily  charged  than  lines  in  other  direc- 
tions and  paralleling  another  part  of  the  system,  and 
still  it  will  not  be  an  indication  that  trouble  is  located 
on  the  former  line.  It  is  very  often  the  case  that  more, 
trouble  is  experienced  on  the  telephones  farthest  away 
from  the  trouble.  Arcing  between  contacts  of  a  high- 
tension  switch  may  cause  an  effect  on  telephone  circuits 
that  may  be  mistaken  for  a  grounding.  This  is  some- 
times due  to  the  switch  mechanism  being  out  of  adjust- 
ment and  not  closing  properly.  The  Consumers'  Power 
Company  has  found  that  surges  are  generally  more 
severe  at  the  ends  of  the  line,  and  that  lightning  ar- 
resters near  the  trouble  may  not  discharge  as  heavy  as 
those  farther  from  them.  This  observation  is  taken 
into  account  when  trying  to  locate  grounds. 


Isolating  and  Locating  Arcing  Grounds 

While  lightning  may  break  dovvni  only  a  transformer 
)r  regulator,  the  disturbance  set  up  by  an  accidental 
ircing  ground  tends  to  weaken  all  of  the  insulation  on 
ines  and  apparatus  metallically  connected  to  the  de- 
fective circuit.  Therefore,  when  an  arcing  ground  oc- 
curs every  effort  should  be  made  to  locate  the  trouble 
jnd  clear  the  system  from  it  in  the  shortest  possible 
:ime.  Methods  of  doing  this  have  been  studied  by  the 
Consumers'  Power  Company,  Jackson,  Mich.  One 
nethod  which  has  been  adopted  has  been  to  require  that 
ill  storm  and  disturbances  of  any  kind  be  reported  to  the 
cad  dispatcher  at  once.  While  the  storms  are  invariably 
oromptly  reported,  the  transmission  line  disturbances, 
jnless  they  affect  the  service,  are  not  always  so  promptly 
;alled  to  the  attention  of  the  system  operator.  In  con- 
junction with  these  operating  rules,  the  electrical  equip- 
nent  has  been  arranged  so  as  to  prevent  the  spreading 
)f  disturbances.  For  instance,  at  Battle  Creek,  Kala- 
nazoo.  Grand  Rapids  and  Muskegon  banks  of  trans- 
formers are  provided  for  each  high-tension  line,  the 
Danks  being  connected  in  parallel  on  the  low-tension 
jides,  but  are  isolated  on  the  high-tension  sides  so  that 
here  is  no  metallic  connection  between  the  high-tension 
ines.  At  Owosso,  transformers  between  the  140,000- 
'olt  and  40,000-volt  lines  serve  the  same  purpose,  that 
)f  sectionalizing  the  system  or  isolating  the  sections  as 
'ar  as  high-frequency  disturbances  are  concerned.  In 
reneral,  it  has  been  found  that  high-frequency  surges 
lue  to  grounds  do  not  pass  through  the  transformers  to 
!uch  an  extent  that  lightning  arresters  discharge  on 

he  side  away  from  the  trouble.    With  this  arrangement, 


Exhausting  Gas  from  Manholes 

In  underground  cable  work  manholes  are  encountered 
in  which  the  gas  is  so  bad  that  it  is  practically  impossi- 
ble for  men  to  work  in  them.    If  the  work  to  be  done  is 

of  an  urgent  nature 
and  time  cannot  be 
taken  to  wait  for  the 
gas  company  to  repair 
the  leak  causing  the 
trouble,  special  means 
of  ventilating  the  man- 
hole is  essential.  The 
Commonwealth  Edison 
Company  of  Chicago 
has  made  successful 
use  of  standard  Lan- 
caster  geared-type 
blowers  for  this  pur- 
pose. A  10-ft.  length 
of  3-in.  hose  is  con- 
nected to  the  blower 
and  inserted  in  the 
manhole  and  one  of  the 
helpers  delegated  to 
turn  the  crank.  The 
blower  forces  a  consid- 
erable quantity  of  air 
into  the  bottom  of  the 
manhole,  which  dis- 
places the  gas  and  sup- 
plies fresh  air  to  the  workmen.  In  particularly  bad  in- 
stances a  continuous  operation  of  the  blower  has  en- 
abled work  without  danger  of  asphyxiation. 


HAND    BLOWER    IN    USE   FOR    VEN- 
TILATING  MANHOLE 
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COMMERCIAL  AND    BUSINESS   POLICY 

Department  oj  Plans  and  Methods  for  Widening  the  Amplication  of  Electricity 
and  for  Extending  Electric  Service 


MAKING  USE  OF  A  MODEL 

OFFICE  INSTALLATION 

Electrical  Equipment  of  New  Central  Station  Office 
Building  at  Pueblo,  Col.,  Utilized  for  Demon- 
strating to  Architects  and  Contractors 

As  suggestions  to  the  prospective  builder  and  as 
reminders  to  architects  and  contractors,  the  Arkansas 
Vallej'  Railway,  Light  &  Power  Company  has  equipped 
its  new  office  building  at  Pueblo,  Col.,  with  model  in- 
stallations of  various  kinds  of  office  and  building  ap- 
paratus. 

To  this  end,  explains  W.  F.  Raber,  vice-president  and 
general  manager,  the  new  structure  has  been  fitted  up 
with  a  fireproof  transformer  compartment,  latest  type 
junction  boxes,  properly  arranged  meter  loops,  elec- 
trically driven  condensation  pumps  for  the  heating 
system,  electrical  heaters  for  hot  water  supply  in  the 
building,  electric  addressographs,  adding  machines,  etc. 
This  varied  equipment  is,  of  course,  scattered  through- 
out the  building,  but  is  useful  for  demonstrating  to 
architects  and  contractors,  in  a  practical  way,  the  latest 
and  best  devices  to  be  installed  along  these  lines. 

The  accompanying  illustration  shows  the  attractive 
outside  lighting  of  the  new  structure,  with  its  1400 
10-watt  lamps  and  flood-lighted  flag.  The  method  of 
taking  this  photograph  will  be  of  interest  to  many  elec- 
trical men  who  have  attempted  to  have  pictures  taken  of 
flood-lighted  flags. 

A  night  when  a  stiff  wind  held  the  flag  nearly  in  one 
plane  was  at  first  thought  to  be  the  best  time  for  taking 
such  pictures.  Recently,  however,  E.  F.  Stone,  super- 
intendent of  light  and  power  for  the  Arkansas  Valley 
company,  has  discovered  the  more  satisfactory  method 
of  attaching  a  small  steel  wire  such  as  is  commonly 
used  in  armature  banding,  to  one  corner  of  the  flag  and 
to  some  other  object,  at  an  equal  height  with  the  flag. 


such  as  a  building  across  the  street.  On  a  very  calm 
night  this  wire  will  hold  the  flag  in  a  vertical  plane  so 
that  it  can  be  successfully  photographed.  The  picture 
shows  "Old  Glory"  flood-lighted  by  three  500-watt  Gen- 
eral Electric  projectors  hidden  from  view  by  the  fire 
wall  on  top  of  the  building. 


A    FLOOD-LIGHTED    AMERICAN    FLAG    AND    SOME    1400    10-WATT 

LAMPS    WHICH    OUTLINE   THE    BUILDING,    MAKE   THE   NEW 

OFFICE   OF   THE   PUEBLO,    COL.,   COMPANY   AN 

ATTRACTIVE    SPOT   BY   NIGHT 


THE  SELECTION  OF 

ELECTRIC-RADIATOR  SIZES 

Why  Large  Units  Are  More  Economical  Than  Small 

Ones,  for  the  Temporary  Heating 

of  Rooms 

BY  R.   S.  HALE 

Superintendent  Special  Research  Bureau, 
Edison  Electric  Illuminating  Company  of  Boston 

The  principles  and  policies  by  which  electric  light  is 
sold  to  a  customer  so  that  it  may  stay  sold,  are  by  no 
means  the  same  as  those  which  should  be  used  in  the 
sale  of  electric  heat. 

For  instance,  one  of  the  Boston  Edison  Company's 
salesmen  went  out  to  interview  an  electric-radiator 
prospect,  and  said  he  was  going  to  try  to  have  installed 
the  largest  electric  radiator  the  prospect  could  afford  to 
use.  The  salesman  was,  of  course,  a  lighting  salesman, 
who  had  been  trying  to  sell  as  large  lighting  installa- 
tions as  the  prospect  could  afford  to  use,  but  no  larger. 
The  good  lighting  salesman  is  careful  not  to  overlamp 
the  customer,  because  he  knows  that  too  many  lamps 
make  too  large  a  bill  for  electricity  and  so  cause  dis- 
satisfaction. It  is  very  easy  for  a  lighting  salesman  to 
fall  into  this  error  because  the  first  cost  of  100-watt 
lamps  is  practically  the  same  as  that  of  50-watt  lamps; 
but  if  the  salesman  gets  too  big  lamps  put  in  at  the 
start,  this  causes  trouble  later. 

In  the  case  of  heat,  however,  the  situation  is  different, 
in  fact,  almost  the  opposite.  If  the  salesman  above  re- 
ferred to  had  said  he  was  going  to  sell  the  biggest  radi- 
ator the  prospect  could  afford  to  buy,  he  would  have 
been  all  right,  and  as  he  was  a  good  salesman  we  will 
trust  this  was  what  he  meant,  though  he  said  "use," 
and  not  "buy." 

In  the  case  of  lighting,  too  big  an  installation  will 
make  the  bills  too  big  and  cause  dissatisfaction. 

In  the  case  of  an  electric  radiator  it  is  the  reverse. 
The  larger  the  radiator  (within  limits,  of  course)  the 
smaller  the  bill,  and  the  customer  better  satisfied,  while 
a  small  radiator  will  make  the  bills  higher. 

The  reason  for  this  apparent  paradox  is  that  (with  a 
few  exceptions)  electric  radiators  are  used  only  when 
the  heat  is  wanted  for  a  convenience  and  for  a  short 
time.  A  big  radiator  will  give  the  required  tempera- 
ture much  more  quickly  than  will  a  small  radiator,  and 
not  take  any  more  kilowatt-hours.  This  follows  because 
in  the  case  where  the  heat  is  needed  as  a  temporary  j 
convenience,  there  will  be  some  one  present  to  shut  off 
the  electric  heat  in  whole  or  in  part  the  moment  the  re- 
quired temperature  is  reached,  and  so  a  large  radiator} 
will  give  the  required  temperature  at  a  less  expenditure! 
of  kilowatt  hours. 

Further,    with    a    small    radiator    the    customer    is 
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gmpted  to  leave  it  on,  so  as  not  to  have  to  wait  when  he 
^ants  to  use  the  room. 

Both  these  causes  result  in  bigger  bills. 

In  the  case  of  electric  cooking  the  same  principle 
olds  true.  We  should  always  sell  the  customer  the 
irgest  range  he  can  afford  to  buy  because  (with  excep- 
ions,  of  course)  the  large  range  will  cook  more  quickly 
nd  use  less  kilowatt-hours  than  the  small  range,  there- 
y  giving  much  greater  satisfaction  to  the  customer. 

Peaks  Not  Serious 

The  central  station  need  not  be  afraid  of  these  short 
igh  peaks.  They  may  sometimes  require  a  little  more 
ransformer  capacity,  especially  if  there  is  only  one 
ange  on  a  transformer,  but  the  moment  two  or  three 
r  more  ranges  are  considered,  the  diversity  factor  will 
mooth  out  the  curve.    Even  if  it  did  not,  the  extra  cost 

0  the  station  of  additional  kilowatts,  after  it  has  made 
uS  first  investment  and  built  the  lines,  is  very  small, 
luch  smaller  than  most  of  us  think ;  but  this  is  not  the 
lace  to  enter  into  this  discussion. 

The  point  is,  that  when  we  sell  electric  heat  we  want 
he  customer  to  take  the  largest  heaters  and  the  largest 
anges  so  as  to  have  the  highest  temperature  we  can 
ive  him  in  the  shortest  time. 

This  policy  means  satisfied  customers,  because  this 
nil  give  them  smaller  use  in  kilowatt-hours  and  smaller 
ills. 

There  are,  of  course,  exceptions,  and  one  is  worth 
lentioning :  any  heater  which  is  intended  to  be  left  per- 
manently in  circuit,  i.e.,  for  several  hours  at  a  time 
/ithout  attention,  should,  of  course,  be  no  larger 
han  is  absolutely  necessary.  For  instance,  the  little 
eater  designed  to  be  left  under  the  hood  of  an  automo- 
ile  to  keep  the  water  from  freezing  should  be  only  large 
nough  to  do  the  work. 

If,  however,  the  same  customer  wants  a  radiator  in 
lis  garage  so  that  he  can  warm  the  room,  he  should 
lave  just  as  large  a  one  as  possible  up  to  the  limit  of 
I'hat  he  will  pay  in  first  cost.  Similarly,  for  ordinary 
ooking  or  ordinary  electric  heating,  make  an  installa- 
ion  that  will  do  the  work  well  and  quickly.    Don't  send 

1  boy  to  do  a  man's  work,  but  sell  man-size  radiators 
nd  man-size  heaters. 


\n  Electric-Range   Campaign  Aboard   Ship 

Aboard  the  Pacific  Mail  steamship  Equador,  which 
ails  from  San  Francisco  and  which  will  touch  various 
)oints  in  Japan,  China  and  the  Philippine  Islands,  is 
I  domestic-science  demonstrator  who  is  serving  elec- 
rically  cooked  biscuits  with  the  regular  11  o'clock  broth 
md  little  tea  cakes  with  the  5  o'clock  tea  customary 
)n  Pacific  Ocean  steamers.  At  some  ports  at  which  the 
'essel  stops — among  which  are  Hongkong  and  Honolulu 
—daily  demonstrations  over  a  period  of  two  weeks  have 
)een  prearranged.  Local  representatives  of  the  Amer- 
can  electrical  firm  which  is  responsible  for  this  un- 
isual  campaign,  will  co-operate  to  secure  an  attendant 
it  these  demonstrations. 

This  unusual  method  of  advertising  was  made  possi- 
)Ie  through  the  efforts  of  Mr.  Rossiter,  who  is  president 
)f  the  Sperry  Flour  Company,  which  wished  to  ad- 
vertise its  flour,  and  the  vice-president  of  the  Pacific 
vlail  Steamship  Company.  Through  the  San  Francisco 
)ranch  of  the  Western  Electric  Company  the  Hughes 
lectric  range  used  was  loaned  to  the  flour  company  for 
he  trip.  The  latter  concern  paid  the  expenses  of  the 
temonstrator,  and  also  the  expense  of  securing  a  com- 
•etent  electrical  contractor  to  install  the  range  on  the 
essel. 


Advertising  to  the  PubUc  the  New  Improve- 
ments for  Their  Benefit 


Let's  Understand  Each  Otiier  Better 


1st.    The  owners  ol  the  Brinkley  Water  &  Light  Co.,  have    put 

their  money  in  Brinkley  because  they    believe  in    its  future. 

2nd.    Their  interests  are  identical  with  those  of  every  other 

loyal  progressive  citizen,  for  Brinkley's  growth  and  prosperity  is 

ours 

3rd     There  is  no  one  thing  so  essential  to   the  advancement  of 

Brinkley's  interest  as  that  ol  having  satisfactory  water  and 

lights,  and  it  is  our  one  aim  to  give  to  the  public  the  finest  possible 

service  in  that  line. 

4th.    We  are  spending  thousands  of  dollars  right  now  in   the 

sinking  of  a  deep  well  in  order  to  get  ready  lor  this.    To  be  plain 

we  are  going  to  spare  no  energy  or  money-  to  give  to'  Brinkley 

just  the  best  possible  service. 

We  want  the  general  putlic  to  be  open  and  free  to  suggest  to  us 

at  any  and  all  times  just  how  we  can  improve  and  give  to    the 

Brinkley  public  a  more  satisfactory  service. 

Tell  us  about  it  and  we  will  appreciate  it.    Watch  this  space  each  week 

for  we'll  have  a  message  for  you. 


Brinhley  Water  ®  Light  Co. 


AN  ADVERTISEMENT  THAT  APPEARED  IN  THE  BRINKLEY    (ARK.) 
WEEKLY  "ARGUS"   FOLLOWING  THE   TRANSFER   OF   THE 
LOCAL   ELECTRIC    UTILITY   PROPERTY    TO    NEW 
OWNERSHIP 

The  central  station  property  at  Brinkley,  Ark.,  a 
town  of  3000  inhabitants,  recently  changed  hands,  hav- 
ing been  purchased  by  the  Commonwealth  Utilities 
Company  of  St.  Louis,  Mo.  The  new  manager,  J.  E. 
Strasbaugh,  has  begun  a  series  of  friendly  talks  to  the 
local  public  through  the  town's  weekly  newspaper,  tell- 
ing of  the  new  owners'  plans  for  giving  better  service 
than  ever  before,  to  the  people  of  Brinkley. 

The  effect  of  even  the  first  advertisement,  was  im- 
mediately noticeable.  People  dropped  into  the  office 
for  a  chat  with  the  new  officials,  and  a  number  pur- 
chased electrical  appliances  to  try  out  in  their  homes. 

The  first  "ad"  of  the  series  is  reproduced  herewith. 
The  second  told  of  the  efforts  to  secure  better  water 
supply  for  the  town  by  sinking  a  new  well. 

"This  is  only  one  of  the  many  improvements  we  are 
preparing  in  order  to  give  the  people  of  Brinkley  the 
very  best  possible  service,"  reads  the  advertisement. 
"Our  idea  is  that  there  is  nothing  too  good  for  our 
patrons.  We  are  going  to  please  you  if  there  is  any 
reasonable  way  on  earth  to  do  it.  Kindly  bear  this  in 
mind,  and  if  you  think  of  anything  that  we  can  do  to 
improve  our  service,  tell  us,  please." 


Performance  Data  on  Electric  Truck  in  Coal 

Hauling  Work 

On  observing  the  performance  of  an  electric  truck 
and  two  gasoline  trucks  hauling  from  a  loading  plat- 
form to  the  State  House  on  Beacon  Hill  in  Boston, 
Mass.,  the  following  data  were  obtained:  The  round 
trip  from  the  loading  platform  to  the  delivery  point  is 
3.7  miles.  One  5-ton  gas  car,  one  4.5-ton  gas  car  and 
one  6-ton  electric  were  employed  on  this  job.  The  con- 
ditions of  loading  and  unloading  were  practically  the 
same  as  were  the  hours  per  day.  The  5-ton  gas  car  de- 
livered 49  tons  in  twelve  trips;  the  4.5-ton  gas  car  de- 
livered 40  tons  in  thirteen  trips,  and  the  electric  de- 
livered 86  tons  in  thirteen  trips.  The  actual  running 
time  for  the  electric  was  8  hours  and  58  minutes.  The 
truck  was  operated  from  7.12  a.  m.  until  4.40  p.  m.  with 
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one-half  hour  out  for  dinner.  The  battery  was  changed 
once  during  the  period. 

From  the  data  given  it  will  be  seen  that  both  gas 
trucks  were  underloaded  while  the  electric  truck  was 
regularly  overloaded.  An  officer  of  the  coal  company, 
however,  estimates  that  his  per  diem  cost  on  a  gas  truck 
is  from  60  to  70  per  cent  greater  than  it  is  on  an 
electric. 

It  is  interesting  to  note  that  the  two  gas  trucks 
hauled  practically  the  same  amount  of  coal  during  the 
day  as  was  hauled  by  the  one  electric.  That  this  was 
not  a  freak  performance  of  the  electric  is  evidenced  by 
the  fact  that  the  next  day  the  same  car  carried  twelve 
loads  aggregating  78  tons  and  the  following  day  twelve 
loads  aggregating  76  tons,  making  a  total  of  240  tons  of 
coal  in  three  nine-hour  days.  This  same  electric,  a  few 
days  later,  on  shorter  hauls,  delivered  123.5  tons  of 
coal  in  nineteen  loads,  leaving  for  the  first  load  at  7.12 
a.  m.  and  finishing  at  the  garage  at  5.05  p.  m.  with 
about  three-fourths  of  an  hour  stop  at  noon.  The  load- 
ing time  was  six  minutes  per  load.  The  actual  distance 
covered  was  26.5  miles. 


Biddeford  (Me.)  Company  Shares  in 

Celebration  of  Town's  Tercentenary 

From  Sept.  14  to  16  the  city  of  Biddeford,  Me.,  held 
its  tercentenary  celebration  to  mark  the  300th  anniver- 


BIDDEFORD  CENTRAL-STATION  FLOAT  IN  PARADE,  MARKING 
300th  ANNIVERSARY  OF  FOUNDING  OF  TOWN  OF  BIDDEFORD, 
MAINE 

sary  of  the  first  landing  of  white  settlers  at  the  mouth 
of  the  Saco  River  in  1616,  from  which  settlement  re- 
sulted the  town  of  Biddeford  of  1916. 

Among  the  features  of  the  celebration  was  a  competi- 
tive window-trimming  contest  which  was  productive  of 
a  material  improvement  in  general  store-window  light- 
ing as  well  as  an  increased  interest  in  store  windows  as 
advertising  mediums. 

The  illustration  shows  the  York  County  Power  Com- 
pany's line  department  truck  decorated  for  the  parade. 
The  ornamental  street-lighting  posts  were  featured  in 
this  display,  as  the  city  of  Biddeford  is  now  considering 
the  installation  of  an  ornamental  lighting  system  for 
a  "white  way"  on  its  main  street. 

F.  R.  Fowles  is  general  superintendent  of  the  York 
County  Power  Company.  Albert  Cartier,  city  sales- 
man for  the  company,  designed  the  float  illustrated. 


Wiring  and  Illumination 

Latest  Practice  in  the  Electrical 
Contracting  Field  and  in  the  Art 
of  Interior  and  Exterior  Illumination 


GAS-FILLED  UNITS  FAVORED 

AT  TAUNTON,  MASS. 

Better  Light  Distribution  and  Long  Life  Features  of 

New  Installation  of  1750  Type  C  Series  Units  Which 

Have  Been  Substituted  for  Inclosed  Arcs 

Unusual  satisfaction  has  been  experienced  with  the 
use  of  gas-filled  lamps  at  Taunton,  Mass.,  where  1750 
Mazda  C  units  rated  at  60-cp.  to  1000-cp.  have  been 
substituted  for  275  475-watt  series  inclosed  arc  lamps. 
Aside  from  permitting  the  generating  plant  to  furnish 
more  light  with  less  energy  consumption,  the  new  sys- 
tem has  been  attractive  because  of  the  extraordinary 
average  life  of  the  lamps.  Some  of  the  gas-filled  units 
have  lasted  almost  8000  hours,  while  on  the  average 
they  have  given  4500  hours'  service.  In  view  of 
the  short  period  of  development  which  gas-filled  lamps 
have  passed  through,  L.  D.  Wood,  manager  of  the  plant, 
considers  this  a  remarkable  performance.  It  can  be 
partly  attributed,  however,  to  the  lack  of  "shorts," 
surges  and  "pumping"  in  the  circuits  due  probably  to 
the  all-incandescent  series  circuits,  the  extensive  tree 
trimming  and  ample  ground  clearances. 

In  practically  all  cases  6.6-amp.  250-cp.  lamps  were 
employed.  On  one  side  street,  however,  twelve  600-cp. 
units  were  used,  and  in  the  center  of  the  business  dis- 
trict 20-amp.  1000-cp.  Mazda  C  lamps  were  substituted 
for  magnetite  arc  lamps.    The  1000-cp.  lamps  were  fitted 
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GAS-FILLED   STREET   LAMP   IN   BUSINESS   SECTION 
MASS. — THIS  PICTURE  SHOWS  ONE  OF  THE  1000 
UNITS 


OF  TAUNTON, 
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Saving  the  Wireman's  Time  in  Connecting 
Conduit  Lines  to  Switchboard 


GAS-FILLED  UNITS  ON  LONG  MAST-ARMS  AVOID  HEAVY  FOLIAGE 
OF  CITY'S  RESIDENTIAL  STREETS — IN  THE  OUTLYING  DIS- 
TRICTS 250-CP.  LAMPS  ARE  USED 

with  Novalux  fixtures  and  opal  globes  without  refrac- 
tors. In  all  cases  it  v^ras  possible  to  use  the  old  mast 
arms,  hangers  and  cutouts,  so  that  it  w^as  only  neces- 
sary, in  making  the  change,  to  obtain  hoods  with  eye- 
bolts,  sockets  and  reflectors  for  the  250-cp.  units  and 
substitute  the  Novalux  fixtures  direct  for  the  magnetite 
arc  lamps. 

Cost  of  Changing  Over 

The  cost  of  changing  over  the  units  was  $4  per  lamp 
for  the  250-cp.  and  600-cp.  units  and  about  $12  per 
lamp  for  the  1000-cp.  units.  The  shades  were  left  off 
the  1000-cp.  lamps  to  permit  the  light  to  illuminate  the 
building  fronts  and  produce  the  so-called  "White-Way" 
effect. 

The  maintenance  expense  has  been  decreased  by  dis- 
pensing with  trimmers'  services  and  employing  a  night 
patrolman  to  replace  all  broken  or  burned-out  lamps. 
The  change  in  the  lighting  system  has  been  attended 
with  smoother  and  more  even  distribution  of  light  in  all 
cases,  according  to  Mr.  Wood,  who  is  highly  pleased 
with  the  results. 
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SWITCHBOARD  WIRED  FROM  TERMINAL  BOX 

At  the  left  of  the  sketch  above  is  shown  the  elevation 
of  a  switchboard  with  conduit  leading  from  the  ceiling 
to  the  switchboard.  The  engineer  for  a  large  New  York 
contracting  firm  who  has  equipped  a  great  many  build- 
ings with  switchboards  declares  that  by  installing  a 
terminal  box  as  shown  much  time  is  saved  in  wiring  to 
the  switchboard,  and  furthermore,  that  a  much  neater 
and  better-looking  job  results. 

The  conduit  pipes  end  in  the  top  of  the  terminal  box 
at  the  ceiling  line  and  the  wires  from  the  conduit  are 
led  down  through  bushings  in  the  bottom  of  the  ter- 
minal box  to  the  wires  leading  from  the  switch  connec- 
tions on  the  back  of  the  board,  and  therefore  pass  in  a 
straight  line  to  the  switches  and  are  not  "jumbled"  up 
as  when  led  direct  from  conduit  pipes. 


Meridian  Company's  Windows  Utilized   to 
Raise  Standard  of  Window  Lighting 

In  order  to  show  local  merchants  how  attractively 
merchandising  lines  can  be  displayed  with  the  aid  of 
electrical  effects,  the  Meridian  (Miss.)  Light  &  Rail- 
ways Company,  has  for  some  weeks  been  using  its  show 
windows  for  this  purpose.  "Daylight"  lamps  are  used 
for  lighting  the  company's  own  windows  and  various 
uses  of  electrical  appliances  are  shown.  Besides  ex- 
hibiting these  appliances  these  displays  demonstrate  to 
the  public  and  to  the  merchants  the  effects  that  can 
be  obtained  by  the  use  of  "daylight"  lamps. 

A  background  of  white  enamelled  trellis  work  has 
been  used  as  shown,  and  with  this  different  floral  ef- 
fects have  been  employed. 
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"daylight"  lamps  ARE  USED  TO  LIGHT  THESE  ATTRACTIVE  WINDOWS  OF  THE   MERIDIAN    (MISS.)    LIGHTING  COMPANY 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


THE  ALKALINE  STORAGE  BATTERY 

Effect  of  Temperature  Upon  the  Performance  of  the 
Edison  Storage  Battery 

THE  effect  of  variations  of  temperature  upon  the 
performance  of  the  Edison  nickel-iron  storage 
battery  is  the  subject  of  a  paper  presented  last 
week  at  the  New  York  meeting  of  the  American  Electro- 
chemical Society  by  L.  C.  Turnock  of  the  department 
of  chemical  engineering  of  the  Carnegie  Institute  of 
Technology  in  Pittsburgh.  Since  the  storage  battery 
generally  finds  service  in  climates  where  there  is  a  com- 
paratively great  difference  between  the  temperatures  of 
the  winter  and  summer  seasons,  its  performance  and 
variation  of  capacity  with  changes  of  temperature  in 
such  localities,  or  under  analogous  thermal  conditions,  is 
of  importance  commercially.  Conditions  of  service  the 
battery  is  commonly  called  upon  to  meet  are,  first,  a 
charge  at  one  temperature  with  a  subsequent  discharge 
at  a  lower  temperature;  secondly,  a  charge  at  one  tem- 
perature followed  by  a  discharge  at  a  higher  tempera- 
ture, and,  thirdly,  both  charge  and  discharge  at  either 
high  or  low  temperatures. 

It  is  common  observation  among  users  of  storage  bat- 
teries that  the  available  capacity  decreases  with  lower- 
ing of  temperature.  In  vehicle  service  this  is  mani- 
fested by  the  fact  that  it  is  found  impossible  either  to 
obtain  the  mileage  per  charge  or  to  maintain  the  de- 
livery schedules  that  experience  had  shown  possible  at 
higher  temperatures.  It  is  considered  good  practice 
not  to  discharge  a  battery,  while  it  is  delivering  a  cer- 
tain recommended  current,  below  a  specified  terminal 
voltage  per  cell.  This  so-called  cut-off  voltage  is  a 
purely  arbitrary  value,  to  which  the  capacity  of  the 
battery  is  measured.  It  is  entirely  permissible  to  carry 
the  discharge  further  and  without  injury  to  the  battery, 
but  the  selection  of  the  value  is  prompted  by  the  fact 
that  the  battery  will  give  its  best  service  and  show  its 
best  practical  efficiency  if  the  discharge  is  not  carried 
beyond  this  limit. 

Batteries  discharged  at  low  temperatures  (during  cold 
seasons)  appear  to  have  less  capacity  because  the  volt- 
age limit  of  discharge  is  reached  sooner  than  if  the 
battery  were  discharged  at  higher  temperatures.  The 
temperature  coefficient  of  resistance  of  the  electrolyte 
being  negative,  the  lower  temperatures  cause  a  higher 
internal  resistance,  which  in  turn  results  in  a  higher 
internal  {IR)  "drop"  and  consequent  lower  terminal 
voltage.  Moreover,  since  the  electrical  energy  of  the 
battery  is  a  result  of  certain  chemical  reactions  and  the 
speed  of  chemical  reactions,  in  turn,  is  a  direct  function 
of  temperature,  it  follows  that  the  amount  of  available 
active  material  would  be  considerably  less,  and  perhaps 
an  earlier  realization  of  the  cut-off  voltage  should  be 
anticipated. 

The  author's  rather  extensive  tests  were  made  with 
an  auxiliary  test  electrode  consisting  of  a  portion  of 
one  of  the  nickel  hydrate  tubes  which  compose  the  posi- 
tive plates  of  the  battery.  In  order  to  complete  a  cycle 
of  charge  and  discharge  within  a  convenient  length  of 
time  a  current  rate  of  15  amp.  was  employed;  this  is 
about  twice  that  recommended  as  a  "normal"  rate,  but 
the  author  thinks  that  the  results  obtained  therewith 


under   variable   temperature  conditions   should    be   en- 
tirely comparable  to  those  obtained  at  a  lower  rate. 

Two  cells  were  tested.  Tests  were  carried  out  at  tem- 
peratures varying  between  20  and  90  deg.  C.  (68  and 
194  deg.  Fahr.),  and  the  results  are  given  in  the  orig- 
inal paper  in  a  series  of  tables  and  diagrams.  The 
chief  results  are  summed  up  as  follows: 

The  available  current  efficiency  of  the  battery  at 
charge  and  discharge  rates  twice  the  value  of  the  recom- 
mended "normal"  rates  increases  up  to  50  deg.  C.  (122 
deg.  Fahr.),  after  which  it  begins  to  fall  off  rapidly 
with  further  increase  in  temperature. 

The  current  efficiency  on  discharge  is  higher  than  on 
charge,  as  evidenced  by  practically  no  gas  evolution 
during  discharge  even  at  rates  higher  than  "normal." 

A  more  effective  input  into  the  battery  is  possible  by 
keeping  the  temperature  below  50  deg.  C.  (122  deg. 
Fahr.).  The  best  electrical  efficiency  is  obtained  by 
charging  at  a  low  temperature  and  discharging  at  a 
higher  temperature. 

The  operation  of  the  battery  at  temperatures  above 
50  deg.  C.  (122  deg.  Fahr)  is  detrimental  to  the  life 
of  the  battery.  The  capacity  of  the  positive  or  nickel 
hydrate  electrode  may  be  restored  by  an  overcharge  at 
a  low  temperature.  The  capacity  of  the  iron  or  nega- 
tive electrode  will  continue  to  lose  in  capacity  with 
operation  at  high  temperatures  and  its  lost  capacity 
cannot  be  restored  with  overcharging. 

The  presence  of  hydrogen  peroxide  in  the  electrolyte 
during  the  various  states  of  charge  of  the  battery  may 
account  for  the  low  capacities  experienced  with  the  bat- 
tery allowed  to  operate  at  high  temperatures.  On 
charge  it  functions  as  a  reducing  agent  toward  the  posi- 
tive electrode  and  has  the  effect  of  an  oxidizing  agent 
toward  the  negative  electrode. 

Another  view  explaining  the  low  capacity  of  the  posi- 
tive and  negative  electrodes,  and  which  the  evidence  so 
far  obtained  seems  to  support  the  more  strongly,  is  as 
follows : 

On  charge  the  nickel  peroxide  (NiO„)  and  nickelic 
oxide  (Ni.,0^)  form  a  solid  splution,  in  which  the  con- 
centration of  NiO„  in  the  equilibrium  phase  decreases 
with  increase  in  temperature. 

The  highly  active  metallic  iron  of  the  charged  nega- 
tive plates  is  soluble  in  the  electrolyte,  and  the  rate  of 
solution  increases  with  increase  in  temperature.  Solu- 
tion of  the  iron  in  the  electrolyte  results  in  a  permanent 
loss  of  capacity. 

It  is  dangerous  to  allow  the  battery  to  become  over- 
heated and  stand  even  on  open  circuit  in  a  place  that  is 
not  sufficiently  ventilated,  artifically  or  otherwise.  Evo- 
lution of  hydrogen  and  oxygen,  in  the  proper  propor- 
tion to  form  in  themselves  a  highly  explosive  mixture, 
is  evident  at  50  deg.  C.  (122  deg.  Fahr.),  and  the  rate 
increases  rapidly  with  increase  of  temperature. 

Generators,  Motors  and  Transformers 

Connections  of  Armature  Coils  to  Commutator  Seg- 
ments.— Rudolf  Knoll. — To  determine  the  positions 
of  the  poles  and  brushes  for  a  commutator  machine,  the 
armature  coil  must  have  its  ends  connected  to  given  seg- 
ments on  the  commutator.  The  author  refers  to  the 
trouble  often  experienced  in  practice  when  finding  the 
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requisite  segments.  The  workman  often  makes  a  mis- 
take about  this,  which  is  only  detected  when  the  finished 
machine  is  tested.  Sometimes  it  is  asserted  that  the 
whole  thing  is  a  matter  of  indifference,  but  this  is  only 
true  if  one  is  at  liberty  to  place  the  brushes  in  any 
position.  With  a  given  design  of  machine,  however,  the 
position  of  the  pole  and  the  setting  of  the  brushes  are 
definitely  fixed  from  the  first.  In  this  case  the  connec- 
tion of  the  armature  coils  to  the  commutator  must  be 
made  on  certain  definite  principles  which  have  relation 
to  the  question  of  commutation.  This  is  particularly 
the  case  with  alternating-current  machines,  which  are 
i?ery  sensitive  to  the  correctness  of  the  setting  of  the 
brushes.  The  author  gives  a  simple  formula  by  which 
the  required  segment  on  the  commutator  can  be  found. 


Lm  — 


a  +  6  +  Z       Vk+b 


+  1 


2  2 

rhis  formula  holds  good  for  wave,  lap  and  spiral  wind- 
ings, on  the  assumption  that  with  the  completed  machine 
the  middle  of  the  brush  position  coincides  with  the 
middle  of  the  main  pole.  L„,  is  that  segment  which  is 
an  the  line  AB  in  Fig.  1,  on  the  assumption  that  AB 


'Segment  f  L^\  Segment  a,' 

FIG.    1 — CONNECTIONS   OF   ARMATURE   COILS   TO   COMMUTATOR 

!s  equidistant  from  the  two  slots ;  a  =  y^-Vl  where  yk 
s  the  spacing  reckoned  in  commutator  segments;  h  is 
:he  number  of  conductors  required  to  fill  out  the  slot 
shown  on  the  right  in  Fig.  1  (in  this  case  6  =  2).  Sev- 
eral numerical  examples  are  given  to  illustrate  the  for- 
mula.— From  Elek.  Zeit.,  No.  14,  1916,  translated  in 
London  Electrician,  Sept.  8,  1916. 

Induction  Motor  Theory.— Y.  T.  Chapman. — A  con- 
tinuation of  a  mathematical  paper  on  the  air-gap  field 
Df  the  polyphase  induction  motor.  In  the  present  in- 
stalment the  author  discusses  the  reaction  of  the  rotor 
circuits  on  the  stator  field  and  develops  the  circle  dia- 
gram. He  also  discusses  the  "crawling"  of  induction 
motors.  The  crawling  tendency  may  be  reduced  ^y 
skewing  the  rotor  slots.  Such  skewing  has  the  further 
advantage  of  lessening  the  liability  to  humming  when 
the  motor  is  loaded.  In  the  case  of  an  existing  motor 
3f  normal  construction  the  tendency  to  crawl  may  be 
reduced  by  cutting  through  the  end  rings  of  the  squir- 
rel cage.  This  is  the  method  generally  adopted.  It  has 
:he  advantage  of  being  easily  carried  out,  an^  will  be 
found  to  eliminate  the  trouble  in  most  cases. — London 
Electrician,  Sept.  1,  1916. 

i  Lamps  and  Lighting 

'  Rating  of  Incandescent  Lamps. — R.  Naujokz. — An 
llustrated  translation  of  his  recent  article  in  Electro- 
echnische  Zeitschrift  on  the  rating  of  incandescent 
amps  according  to  watts.  The  author  shows  that  the 
lystem  is  not  altogether  in  the  interest  of  the  con- 
■umer,  and  is  also  liable  to  cause  considerable  trouble 
0  the  contractor.  "The  new  system  of  rating  lamps 
)rovides  no  method  of  distinguishing  between  them.  It 
s  not  possible  to  say  how  the  average  consumer  is  to 
hoose  the  lamp  which  is  best  suited  to  his  require- 
aents.  All  lamps  look  very  much  alike,  and  it  is  not 
ery  easy  at  a  glance  to  distinguish  between  them.  And 
f,  as  is  very  likely,  lamps  of  higher  eflSciency  should  be 
atroduced,  the  confusion  will  become  greater  still.  The 
ating  according  to  watts  leads  to  wrong  values  being 
Jlaced  on  the  lighting  capacity  of  a  lamp,  and  just  as 


a  man  has  every  right  to  know  the  output  of  a  machine 
which  he  is  proposing  to  buy,  so  he  ought  also  to  be 
provided  with  information  as  to  the  light  which  may 
be  expected  from  a  given  lamp." — London  Electrician, 
Aug.  25,  1916. 

Generation,  Transmission  and  Distribution 

Prevention  of  Condenser  Corrosion. — J.  F.  Peter. — 
An  illustrated  abstract  of  a  paper  read  before  the  (Brit- 
ish) Institute  of  Marine  Engineers  on  the  Cumberland 
electrolytic  method  of  preventing  corrosion  in  condens- 
ers, boilers,  etc.  The  apparatus  used  consists  of  a  low- 
tension  dynamo,  generating  a  6  to  10-volt  direct-current, 
and  pieces  of  iron  suspended  in  the  water  contained  in 
the  vessel  to  be  protected  and  suitably  insulated  from 
it.  These  iron  electrodes  are  connected  to  the  positive 
pole  of  the  generator,  while  the  body  of  the  condenser 
is  connected  to  the  negative  pole,  so  that  it  is  the  cathode 
of  a  strong  artificial  cell.  "The  Cumberland  process 
has  overcome  most  obstinate  cases  of  corrosion,  and  it 
was  also  discovered  that  it  has  a  remarkable  effect  in 
decomposing  and  removing  hard  scale  in  boilers.  .  .  . 
It  has  been  adopted  on  a  large  scale  by  shipping  com- 
panies; the  Union  Steamship  Company  of  New  Zealand 
has  all  its  boilers  equipped,  and  a  number  of  the  White 
Star  vessels  have  it  fitted  to  their  boilers  and  con- 
densers; it  has  also  received  the  approval  of  the  inven- 
tions and  research  committee,  and  is  being  fitted  to 
ships  of  the  British  Navy.  The  amount  of  current 
found  necessary  to  insure  protection  from  corrosion 
varies  somewhat.  In  the  case  of  surface  condensers,  1 
amp.  for  500  sq.  ft.  cooling  surface  is  found  in  practice 
to  afford  complete  protection.  Take  the  case  of  a  sur- 
face condenser  containing  6000  sq.  ft.  of  cooling  sur- 
face; the  amount  required  will  be  12  amp.  at  8  volts, 
equal  to  96  watts  at  1  cent  per  kilowatt-hour.  This 
would  cost,  roughly,  $8.75  per  year  running  continu- 
ously. The  number  of  anodes  fitted  to  a  condenser  of 
these  dimensions  would  be  six,  each  weighing  20  lb. 
As  these  would  require  renewing  each  year,  the  amount 
of  iron  consumed  would  be  less  than  120  lb.,  at  the 
outside  cost  of  $3.75  to  cover  casting  and  drilling. 
Therefore,  the  total  annual  expense  would  work  out  at 
$12.50  for  a  condenser  of  these  dimensions.  Where  only 
the  question  of  corrosion  has  to  be  dealt  with  in  boilers, 
it  is  found  that  considerably  less  current  is  required 
than  1  amp.  per  300  sq.  ft." — London  Elec.  Review, 
Aug.  25,  1916. 

Installations,  Systems  and  Appliances 

The  Influence  of  Pressure  on  the  Electric  Ignition 
of  Methane. — W.  M.  THORNTON. — A  paper  presented  at 
the  Newcastle  meeting  of  the  British  Association  for 
the  Advancement  of  Science.  The  influence  of  small 
changes  of  gas  pressure  upon  electrical  ignition  is  im- 
portant in  coal  mining.  Apart  from  the  effect  of  pres- 
sure on  the  presence  of  gas  or  the  dryness  of  the  mine, 
a  change  from  a  low  barometer  of  28  in.  to  a  normal  30 
in.  somewhat  increases  inflammability  by  impulsive 
sparks,  but  has  little  effect  on  that  by  condenser  or 
circuit-break  sparks.  The  compression  of  an  explosive 
mixture  increases  its  inflammability  by  condenser 
sparks,  and  lowers  it  when  the  sparks  are  impulsive. 
Circuit-break  sparks  have  the  same  igniting  power  over 
a  long  range  of  pressure.  In  every  case  there  are  mix- 
tures in  which  ignition  is  abnormal,  giving  rise  to  steps 
or  sudden  changes  in  the  form  of  the  curves  of  observa- 
tions.— London  Electrician,  Sept.  8,  1916. 

Electrophysics  and  Magnetism 

Effect  of  a  Magnetic  Field  on  the  Initial  Recombina- 
tion of  the  Ions  Produced  by  X-Rays  in  Air. — G.  E.  M. 
Jauncey. — The  author  describes  results  of  testing  the 
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direct  oirect  of  u  magnetic  fioUi  on  the  ionization  current 
in  air  at  atmospheric  pressure  when  the  applied  voltage 
is  either  above  or  below  the  saturation  voltage.  In  the 
experiment  with  voltage  above  saturation  homogeneous 
secondary  X-rays  from  copper  were  used.  In  this  ex- 
periment the  effect  of  a  magnetic  field  on  the  total 
ionization  produced  by  X-rays  was  examined.  The  re- 
sults show  that  the  magnetic  field,  and  consequently  the 
bending  of  the  secondary  cathode  rays  into  curvilinear 
paths,  does  not  alter  the  total  ionization  produced  in  a 
gas  by  X-rays.  In  the  experiment  with  voltage  below 
saturation  the  effect  of  a  magnetic  field  on  the  relation 
between  the  voltage  and  the  ionization  current  was  ex- 
amined. The  results  show  that  the  total  ionization  is 
unaltered  by  a  magnetic  field  if  the  strength  of  the 
ionizing  agent  remains  constant,  and  since  the  ionization 
current  of  310  and  324  are  nearly  the  saturation  cur- 
rent, the  readings  with  the  field  were  all  reduced  in  the 
ratio  of  324  to  310.  It  is  concluded  that  (1)  a  mag- 
netic field  of  the  intensity  here  used  has  no  effect  on  the 
total  ionization  produced  by  X-rays.  (2)  A  magnetic 
field  of  the  intensity  here  used  has  no  effect  on  the  ini- 
tial recombination  of  the  ions  produced  by  X-rays. — 
American  Journal  of  Science,  August,  1916. 

Magnetic  Shielding. — At  a  recent  meeting  of  the 
Royal  Society,  a  paper  on  "The  Magnetic  Shielding  of 
Large  Spaces  and  Its  Experimental  Measurement"  was 
read  by  Prof.  E.  Wilson  and  Prof.  J.  W.  Nicholson.  It 
appears  that  (a)  the  magnetic  shielding  of  a  large  space 
is  a  problem  wholly  different  in  practice  from  that  of  a 
small  space,  and  in  view  of  important  applications  the 
efficiency  to  which  such  shielding  can  be  raised  is  a  mat- 
ter of  importance.  Considerations  of  mobility  of  the 
apparatus  and  weight  of  iron  required  necessitate  the 
solution  of  the  problem  of  maximum  shielding  for  a 
given  weight  of  iron  and  more  than  two  shells  together 
with  an  examination  of  the  limitations  of  utility  of 
lamination.  These  problems  are  discussed  in  the  paper. 
(6)  A  field  of  order  as  low  as  3  X  10'  has  been  ob- 
tained in  a  space  of  radius  30  cm.  by  the  use  of  1273 
kilos  of  high  permeability  dynamo  magnetic  steel,  and 
an  accurate  method  designed  for  the  measurement  of 
fields  of  lower  order,  (c)  The  leakage  through  air 
spaces  in  a  magnetic  shield  has  been  studied,  (d)  It  is 
now  possible  to  examine  the  behavior  of  iron  under 
practically  no  magnetic  force. — London  Electrician, 
July  28,  1916. 

Relations  of  the  Photo-Potentials  Assumed  by  Differ- 
ent Metals  When  Stimulated  by  Light  of  a  Given  Fre- 
quency.— A.  E.  Hennings  and  W.  H.  Kadesch. — An 
account  of  an  experimental  investigation,  the  chief  re- 
sults of  which  are  as  follows :  The  photo-current-poten- 
tial curves  plunge  sharply  into  the  potential  axis.  This 
indicates  that  photo-electrons  released  from  a  given 
surface  under  the  influence  of  light  of  a  given  fre- 
quency have  energies  which  do  not  exceed  a  definite 
value.  The  apparent  maximum  positive  potentials 
assumed  by  six  of  the  common  metals  under  the  in- 
fluence of  light  of  a  given  frequency  were  the  same. 
A  falling  off  in  the  maximum  energy  of  emission  of 
electrons  was  observed  with  increasing  age  of  surface. 
This  was  most  marked  in  the  case  of  magnesium,  but 
took  place  to  a  smaller  degree  with  all  the  other  metals. 
This  shift  can  be  explained  on  the  assumption  of  the 
gradual  formation  of  retarding  films.  In  a  second  paper 
by  the  same  authors  the  relation  of  their  work  to  Ein- 
stein's theory  is  discussed.  Their, experimental  results 
appear  to  confirm  Einstein's  equation. — Phys.  Review, 
September,  1916. 

Influence  of  Occluded  Gases  on  the  Photo-Electric 
Effect. — R.  J.  PiERSOL. — An  account  of  an  experimental 
investigation,  the  chief  results  of  which  are  as  follows : 
A  photo-electric  effect  exists  which  is  due  entirely  to 


an  intrinsic  property  of  the  metal.  Superposed  on  this 
effect  there  is  a  maximum  effect  due  to  occluded  gases. 
The  maximum  effect  is  dependent  upon  the  activity  of 
the  gaseous  surface  film  (its  magnitude  being  a  func- 
tion of  the  amount  of  gas  driven  to  the  surface).  The 
abnormal  effects  are  due  to  the  emission  rather  than 
the  absorption  of  occluded  gases.  In  metals  of  high 
fusion  point,  a  sufficient  number  of  heatings  drive  off 
the  occluded  gases  to  such  an  extent  that  all  abnormal 
effects  disappear.  The  photo-electric  sensitiveness, 
after  the  emission  of  occluded  gases,  is  larger  than  the 
effect  noted  before  the  expulsion  of  the  gas. — Phys. 
Review,  September,  1916. 

Teleg^raphy,  Telephony  and  Signals 

Recent  Improvements  in  Radio   Communication. — A. 
F.  Van  Dyck. — This  article  reviews  in  a  general  way 
the  problems  of  radio  engineering.     The  fundamental 
requirements  of  a   radio  system  are  outlined  and  the 
different  methods  of  generating  high-frequency  current  .' 
for  the  antenna  which  distinguish  the  different  systems  \ 
of  radio  transmission.     The  method,  used  by  Marconi 
in  his  first  work  in  which  he  obtained  the  high-frequency 
current  from  the  oscillatory  discharge  of  condensers  is 
referred  to  as  one  that  bids  fair  to  hold  its  own  for  ' 
some  time  to  come,   particularly  in  ship  installations,  ■ 
because  of  its  greater  simplicity  and  ease  of  operation 
as   contrasted   with   later   systems.     The   operation   of 
the    condenser    discharge   method,    in    improved    form 
called   impulse   excitation,   is   explained  and   objections  ' 
to  it  reviewed,  reference  being  especially  made  to  the 
spark  gap.     The  operation  of  two  improved  designs  of  '. 
spark  gap  which  meet  requirements — the  synchronous  j 
rotary   gap    and   the   quenched   gap — one   of   which   is  i 
always  used  in  modern  spark  sets,  was  explained.    The  j 
chief  advantage  of  the  spark  method  of  generation  is  ( 
claimed  to  be  due  to  the  fact  that  it  can  be  easily  in-  | 


g  Direct  Cuner 


FIGS.  2.  3,  4 — HIGH-FREQUENCY  ALTERNATOR  WITH  FIELD  CON- 
TROL FOR  SENDING,  ARC  GENERATOR  WITH  DETUNING  CON- 
TROL,   AND    INDUCTIVELY    COUPLED    RECEIVER 

stalled  on  ship  or  shore,  is  rugged  and  requires  little 
expert  attention  when  once  adjusted.  This  type  of  gen- 
eration gives  what  is  usually  called  damped  wave  or 
grouped  wave  transmission.  If,  instead  of  these  grouped 
waves,  with  a  certain  number  of  wave  trains  (con- 
denser discharges)  per  second,  we  could  have  a  con- 
tinuous forced  current,  better  tuning  effects  could  be 
secured,  as  well  as  some  other  advantages  mentioned 
later.  This  is  accomplished  by  each  of  the  three  other 
methods  of  generation  now  possible,  which  give  what 
is  called  sustained  wave  transmission,  in  distinction 
to  the  grouped  wave  transmission.  These  methods 
mentioned  and  described  are  direct  generation  by  a 
high-frequency  alternator,  Fig.  2;  the  next  method  is 
that  of  arc  generation,  and  high-frequency  current  | 
generation,  Fig.  3.  It  is  reported  that  the  second  type  ' 
of  generation  has  been  chosen  by  the  United  States 
Navy  for  the  high-powered  stations  in  the  United  States 
and  foreign  possessions.  The  new  method  of  high-fre- 
quency current  generation  is  very  promising,  and  is 
an  unexpected  development  of  a  device  which  has  been 
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1  use  for  a  number  of  years,  fhe  audion.  It  was  by 
cans  of  this  method  that  the  recent  long-distance 
idio-telephone  transmission  was  accomplished.  The 
idion  circuits  as  invented  by  Dr.  DeForest,  and  as 
ied  for  several  years,  are  shown  in  Figs.  5  and  6.  A 
•ief  explanation  of  the  audion  action  is  given.  The 
jw  developments  in  receiving  reported  by  the  author 
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FIGS.    5    AND    6 — USE   OF   AUDION    AS   A    VALVE   AND    AS   AN 
AMPLIFIER 

ake  use  of  the  fact  that  the  wing  current  is  of  radio 
•equency  equal  to  the  frequency  of  the  incoming  signal, 
id  in  phase  with  it,  since  there  is  no  appreciable  lag 
the  operation  of  the  ionic  device.  Continuous  wave 
ansmission,   he   claims,   has   many   advantages.     The 


ordinary  spark  receiving  set,  such  as  shown  in  Figs. 
4  and  5,  will  not  permit  reception  of  continuous  waves, 
since  this  receiver  integrates  each  group  of  waves,  each 
spark,  into  one  vibration  in  the  telephone.  The  ticker 
system  of  receiving  described  permits  the  continuous 
wave  to  be  heard  by  making  it  discontinuous  at  the 
receiving  station  instead  of  at  the  sending  station. 
The  heterodyne  system,  invented  by  Fessenden,  which 
combines  with  the  current  of  the  received  signal  a 
locally  generated  current  of  slightly  different  frequency, 
giving  a  resultant  current  having  beats,  was  described 
and  its  disadvantages  outlined.  The  heterodyne  method 
has,  however,  become  commercially  feasible  with  the 
discovery  that  the  audion  could  be  made  to  generate. 
The  magnetic  amplifier  recently  described  by  F.  W. 
Alexander  (Proceedings  Institute  of  Radio  Engineers, 
April,  1916),  and  referred  to  in  the  Electrical  World 
for  July  29,  page  234,  was  mentioned.  This  device  is 
used  for  controlling  radio-frequency  current  from  an 
alternator,  which  is  applicable  to  radio-telephony,  and 
which  has  worked  successfully  on  outputs  of  75  kw. — 
Electric  Journal,  July,  1916. 


fficiency  vs.  Economy  in  Electric 
Heating  of  Domestic  Water 
Supply 

0  the  Editor  of  Electrical  World  : 
Sir: — Robbed  of  all  its  technicalities, 
le  problem  of  domestic  water  heating 
a  fascinating  subject.  Considered 
■cm  a  strictly  scientific  standpoint  the 
jating  effect  of  the  heat  units  in  kilo- 
atts  of  electricity  refuse  to  produce 
ly  more  heat  than  the  heat  units  in 
ibic  feet  of  gas. 

Confusion  is  caused  by  paying  too 
ose  attention  to  the  scientific  side  of 
16  problem  and  neglecting  the  prac- 
cal  application  of  electric  devices  used 
)r  heating  water  for  ordinary  house- 
old  purposes. 

The  article  by  R.  L.  Webb  in  the 
une  24  issue  of  the  Electrical  World, 
age  1464,  has  attracted  my  attention 
ecause  it  is  a  very  interesting  presen- 
ition  of  certain  facts  about  the  sub- 
let. It  would  perhaps  be  of  interest 
)  have  further  facts  brought  out  bear- 
ig  more  directly  upon  the  use  of  de- 
ices  rather  than  upon  comparisons 
ith  other  methods  such  as  gas  water 
eating. 

The  article  referred  to  assumes  that 

leter  rates  as  applied  to  electric  range 

irvice  would  not  be  practical  for  water 

aating,  and  explains  that  several  com- 

anies  adopt  flat  rates  in  order  to  get 

le  business.     A  case   mentioned   is   a 

JO-watt  heater  used  twenty-four  hours 

2r  day  at  $2  per  month  in  connection, 

ly,  with   an   average   consumption    of 

)0  kw.-hr.  for  cooking,  at  3  cents  per 

lowatt-hour,  or  $3  per  month. 

The  Electrical  Salesman's   Handbook 

sec.  4,  page  7),  says  it  takes  550  watts 

'  maintain  160  deg.  temperature  in  a 

gged  tank  and  1500  watts  in  an  un- 

gged  tank,   so  that  the   presumption 

ust    be    that    considerable    water    is 

ied  at  a  lower  temperature  than  160 

!g.  in  case  a  750-watt  heater  is  used 

ider  ordinary  conditions.     This  is  in 

cord  with   the    general   practice,   the 

IS  men   claiming   that  water   at   110 

fg.  Fahr.  is  hot. 


Readers '  Views 
and  Comments 


The  recent  issue  of  the  Salesman's 
Handbook,  Sec.  1,  page  28,  says  it  takes 
0.00244  kw.-hr.  to  raise  1  gal.  of  water 
1  deg.  Fahr.,  hence  if  we  are  to  raise  15 
gal.  of  water,  say  for  a  bath,  from  60 
deg.  to  100  deg.,  it  will  require  40  X 
0.00244  X  15  =  1.500  kw.-hr.,  or  3  kw. 
capacity  for  thirty  minutes,  but  we  may 
begin  to  draw  hot  water  if  heater  is 
used  in  connection  with  a  tank  in  say 
fifteen  minutes  at  the  rate  of  1  gal.  a 
minute,  half  in  storage  and  half  coming 
through  the  heater.  Hence,  we  say  "15 
gal.  of  hot  water  in  fifteen  minutes,"  or 
we  may  draw  "5  gal.  in  five  minutes"  by 
waiting  five  minutes  before  the  faucet 
is  opened. 

This  is  assuming  about  97%  per  cent 
efficiency,  which  probably  cannot  be  re- 
alized, but  this  will  not  affect  the  prac- 
tical adoption  of  the  method  in  the 
household. 

Experience  gained  from  the  operation 
of  a  large  number  of  heaters  in  con- 
nection with  ranges  indicates  that  the 
average  family  can  be  supplied  with 
the  combined  service  with  a  consump- 
tion of  200  kw-hr.  per  month,  although 
some  use  more,  in  one  case  between  600 
and  700  kw.-hr.  per  month  in  a  large 
residence. 

Let  us  assume  that  the  use  of  a 
water  heater  doubles  the  consumption 
of  electricity,  then  at  the  3-cent  rate 
the  average  family  will  pay  $6  per 
month  for  200  kw-hr.  per  month  as 
against  the  $5.63  for  similar  service 
noted  in  Mr.  Webb's  article,  i.e., 

100  kw.-hr.  range,  at  3c $3.00 

450  kw.-hr.     water     heater     capacity 

charge    63 

Water   heater,   flat   rate 2.00 

550  kw.-hr.  at,  say.  Ic $5.63 

The  logic  of  the  situation  is  that 
enough   energy   is   wasted   by  flat  rate 


methods  to  provide  all  the  hot  water 
needed,  do  all  the  cooking  besides,  and 
then  have  something  to  spare. 

The  right  kind  of  a  water  heater  will 
give  satisfactory  service  at  regular 
meter  rates  for  cooking.  Of  that  there 
is  no  doubt. 

Ralph  J.  Patterson, 

Superintendent  Central  Maine  Power 

Company. 
Waterville,  Me. 


Dining-Room    Rugs    to    Facilitate 

Use  of  Table  Appliances 
To  the  Editor  of  Electrical  World  : 

No  one  who  has  watched  the  develop- 
ment of  the  electric  table  appliance  can 
fail  to  realize  that  its  use  is  bound  to 
be  limited  by  the  unsightliness  of  flex- 
ible cords  dangling  from  an  overhead 
fixture.  On  the  other  hand,  cord  con- 
nections to  floor  outlets  encounter  the 
obstruction  of  the  rugs  which  cover 
most  dining-room  floors.  The  usual 
plan  in  such  cases  of  ripping  one  of 
the  seams  of  the  rug  for  a  short  dis- 
tance, and  making  an  opening  through 
which  the  cord  or  cords  can  be  passed, 
has  many  objections,  such  as  the  rub- 
bing contact  with  the  cords,  wear,  diffi- 
culty of  access,  etc. 

Why  not,  instead,  have  a  rug  with  a 
center  opening  large  enough  to  admit 
the  center  pedestal  of  the  dining-room 
table;  an  outline  rug,  a  border  rug; 
or,  better  still,  a  Home  Electrical  rug. 

Here  is  a  chance  for  some  live  man- 
ufacturer, but  if  no  rug  maker  can  be 
found  with  initiative  enough  to  make 
the  first  one,  some  live  central  station 
can  order  a  few  made  up,  get  in  touch 
with  local  architects,  display  it  in  its 
"model  cottage,''  and  in  other  ways 
give  the  idea  an  impetus  in  some  large 
center  that  will  force  the  rug  manu- 
facturers to  follow. 

The  plan  is  suggested  through  your 
columns  in  order  to  insure  a  wider  pub- 
licity than  if  proposed  through  any 
single  concern  or  organization. 

Corneill  Ridderhof. 

New  York  City. 
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C.  Le  Maistre,  general  secretary  of 
the  International  Electrotechnical  Com- 
mission, who  recently  visited  the 
United  States  as  a  delegate  of  the  en- 
gineering standards  committee  of  Great 
Britain  to  the  meetings  of  the  stand- 
ards committee  of  the  American  Insti- 
tute of  Electrical  Engineers,  has  been 
appointed  secretary  of  the  engineering 
standards  committee  of  Great  Britain, 
R.  E.  Smith  is  now  in  charge  of  the 
sales  department  of  the  Mount  Whitney 
Power  &  Electric  Company,  Visalia, 
Cal. 

W.  C.  DeCelle  has  been  elected  presi- 
dent of  the  Yolo  (Cal.)  Water  &  Power 
Company,  succeeding  Roy  M.  Pike, 
recently  resigned. 

S.  Bingham  Hood,  for  many  years 
distribution  engineer  for  the  Toronto 
(Canada)  Electric  Light  Company,  has 
resigned  and  entered  the  employ  of  the 
Northern  States  Power  Company,  Min- 
neapolis, Minn.,  in  a  similar  capacity. 
R.  E.  Berger,  who  has  been  superin- 
tendent of  the  light  and  power  depart- 
ment of  the  Toledo  (Ohio)  Railway  & 
Light  Company,  has  been  appointed 
manager  of  the  Mansfield  and  Ashland 
properties  of  H.  L.  Doherty  &  Com- 
pany. 

C.  W.  Bates,  who  has  been  instructor 
in  electrical  engineering  in  the  Sheffield 
Scientific  School  of  Yale  University, 
New  Haven,  Conn.,  has  resigned  to  ac- 
cept a  position  in  the  instrument  and 
installation  department  of  the  Phila- 
delphia Electric  Company. 

M.  L.  Worrell  of  Meridian,  Miss.,  has 
been  elected  permanent  chairman  of  the 
Water  &  Light  Society  of  Mississippi, 
recently  organized  at  Jackson,  Miss., 
by  the  superintendents,  engineers  and 
managers  of  the  municipal  water  works 
and  electric  light  and  power  plants 
from  the  various  cities  in  Mississippi. 
Charles  B.  Hole  of  Montclair,  N.  J., 
has  been  appointed  president  of  the 
North  Carolina  Public  Service  Comp'any 
of  Greensboro,  N.  C,  succeeding  Bird 
S.  Coler  of  New  York,  N.  Y.,  resigned. 
The  company  owns  and  operates  elec- 
tric light  and  power  plant  and  street 
railway  systems  in  Greensboro,  High 
Point  and  Salisbury. 


Men 
of  the  Industry 

Cliaiigi-s  ill  rcrsoiiiicl 

and  I'ositioii — 

15ioj,'cai)liic!il  Notes 


H.  R.  Whiting  has  resigned  as  super- 
intendent of  the  Carite  waterpower, 
Porto  Rico  Irrigation  Service,  after  two 
and  a  half  years  in  this  position,  to 
join  the  operating  staff  of  the  Porto 
Rico  Railway,  Light  &  Power  Company 
as  superintendent  of  the  latter's  Come- 
rio  power  stations. 

F.  C.  Myers  has  joined  the  publicity 
staff  of  the  Society  for  Electrical  De- 
velopment as  trade  press  editor  and 
also  in  direct  charge  of  its  highway 
lighting  campaign.  Mr.  Myers  has  been 
for  ten  years  identified  with  publishing 
work,  and  has  won  general  recognition 
as  a  writer  upon  factory  and  power  in- 
stallations. 

Trygve  D.  Yensen,  research  profes- 
sor in  the  engineering  experiment  sta- 
tion of  the  University  of  Illinois,  has 
accepted  an  appointment  in  the  re- 
search department  of  the  Westinghouse 
Electric  &  Manufacturing  Company  at 
East  Pittsburgh,  Pa.,  and  will  develop 
there  the  vacuum  process  for  producing 
iron  for  magnetic  purposes. 

T.  E.  Bibbins,  local  manager  in  the 
San  Francisco  office  of  the  General 
Electric  Company,  has  been  appointed 
president  of  the  Pacific  States  Electric 
Company,  with  headquarters  in  the 
same  city,  succeeding  H.  V.  Carter,  who 
recently  resigned.  It  is  announced  that 
the  general  sales  policy  of  the  Pacific 
States  Electric  Company  will  not  be  af- 
fected by  the  change. 

J.  S.  Kennedy  has  been  placed  in 
charge  of  electrical  sales  with  head- 
quarters at  the  factory  of  Landers, 
Frary  &  Clark,  New  Britain,  Conn. 
Previous  to  two  years'  service  as  New 
England  sales  representative  of  the 
company,  Mr.  Kennedy  was  with  the 
Edison  Electric  Illuminating  Company 
of  Boston  for  five  years  in  its  appliance 
department,  acquiring  a  wide  knowl- 
edge of  the  central  station  and  mer- 
chandising fields. 

C.  R.  Phenicie,  general  manager  of 
the  Wisconsin  Public  Service  Company, 
Green  Bay,  Wis.,  has  just  been  ap- 
pointed vice-president  of  the  company. 
Mr.  Phenicie  was  graduated  from  the 
University  of  Kansas,  and  took  post- 
graduate work  at  Armour  Institute  of 
Technology.  Following  a  year's  work 
as  designer  on  circuit  breakers  and 
electric  railway  overhead  material,  he 
was  erecting  electrical  engineer  for  the 
Glucose  Sugar  Refining  Company,  and 
later  with  the  Westinghouse  Electric  & 
Manufacturing  Company.  In  1904  Mr. 
Phenicie  accepted  the  combined  position 
of  electrical  engineer  and  superintend- 
ent of  motive  power  for  the  Chicago  & 
Milwaukee  Electric  Railway  Company, 
which  position  he  held  until  he  became 
associated  with  the  Wisconsin  Public 
Service  Company. 


JOHN    A.   CLAY 


John  A.  Clay,  the  president-elect  o 
the  Colorado  Electric  Light,  Power  i 
Railway  Association,  is  the  generj 
manager  of  the  Western  Colorad 
Power  Company,  with  headquarters  a 
Montrose,  Col.  Mr.  Clay  was  grad 
uated  sixteen  years  ago  from  the  engi 
neering  department  of  the  Universit 
of  California.  His  first  position  in  th 
central  station  field  was  with  the  Indt 
pendent  Light  &  Power  Company,  Sa 
Francisco.  Later  he  entered  the  en:' 
ploy  of  the  Pacific  Mail  Steamshi; 
Company  in  its  San-Francisco-to-Chinj 
service.  Shortly  thereafter,  howeveii 
he  took  up  construction  work  ashore  fo' 
the  General  Electric  Company  in  th 
Northwest.  Entering  central  static 
work  again  he  was  employed  by  the  Ta 
coma  Railway  &  Power  Company  an 
the  Washington  Water  Power  Com 
pany.  Then  for  a  period  he  was  con 
nected  with  the  Hecla  Mining  Compan, 
in  the  Coeur  d'Alene  district.  Sine 
1906  Mr.  Clay  has  been  with  the  West 
ern  Colorado  Power  Company  c 
Montrose,  remaining  through  variou 
reorganizations. 

John  Van  Ouwerkerk,  formerly  se(, 
retary  and  treasurer  of  the  Falls  Ligh 
&  Power  Company  of  Sheboygan  Fall; 
Wis.,  has  been  appointed  superintenc 
ent  and  manager  of  the  municipal  elec 
trie  light,  power  and  waterworks  plan, 
at  Sheboygan.  [ 

C.  W.  Wendall,  who  since  his  graC 
nation  from  the  New  Hampshire  Stat 
College  in  1909,  has  been  employed  b, 
the  Public  Service  Electric  Compan. 
of  New  Jersey,  has  just  been  appointe: 
instructor  of  electrical  engineering  a' 
New  Hampshire  State  College. 


Obituary  j 

C.  W.  Bowen,  president  of  the  C.  'V^]' 
&  R.  M.  Bowen  Electrical  Company  Cj 
Providence,  R.  I.,  died  of  acute  indige?' 
tion  on  Sept.  16  at  the  St.  Johnsbur 
House,  St.  Johnsbury,  Vt.  Mr.  Bowe 
was  born  in  Providence  in  1851.  H 
was  historian  of  the  Rhode  Island  Sc 
ciety  of  Mayflower  Descendants  and  | 
member  of  the  Rhode  Island  Society  c^ 
the  Sons  of  the  American  Revolution. 
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NEW  APPARATUS   AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


An  Oil  Reclaimer 

To  remove  carbon  and  other  impuri- 
ies  in  oil  and  restore  it  to  its  original 
ondition  of  quality,  cleanliness  and 
ransparency,  the  De  La  Vergne  Ma- 
hine  Company  of  New  York  City  has 
lesigned   and    is    now   offering   to   the 


SECTIONAL  VIEW  OF  AN  OIL  RECLAIMER 

rade  an  oil  reclaimer  constructed  as 
hown  in  the  accompanying  illustra- 
ion.  The  method  of  clarifying  the  oil 
alls  for  a  violent  agitation  of  the 
lirty  oil  with  a  solution  of  hot  water 
.nd  a  special  coagulant,  called  "Oilite." 
?he  effect  of  this  coagulant  is  not  due 

0  chemical  action,  it  is  said,  but  is 
urely  mechanical,  being  based  on  the 
cientific  principle  of  the  relative  sur- 
ace  tensions  of  oil  and  water.  The 
oreign  matter  is  precipitated  in  the 
orm  of  a  dense  layer  of  sludge  sharply 
lefined  from  the  pure  transparent  oil. 
?he  coagulant,  which  is  insoluble  in  oil, 
nd  separates  out  completely,  does  not 
ffect  the  oil,  it  is  claimed. 

The  reclaimer  is  made  up  with  a 
louble  steel  shell,  the  annular  space 
letween  the  t-^o  shells  serving  as  a 
vater  jacket  for  the  inner  receptacle. 
^  continuous  supply  of  hot  water 
aakes  it  possible  to  maintain  a  tem- 
perature of  about  140  deg.  to  160  deg. 
'ahr.  in  the  oil  under  treatment. 
Vhere  the  reclaimer  is  used  in  con- 
ection  with  a  stationary  engine,  the 
ngine  jacket  water  may  be  used  and 

1  other  cases  the  oil  may  be  heated 
dth  steam  or  by  hot  water  taken  from 
ny  hot-water  system.  The  inner  tank 
ontains  the  oil  to  be  treated.  An 
qual  amount  of  hot  water  is  mixed 
■ith  the  dirty  oil  by  temporarily  open- 
ig  the  connection  between  the  two 
inks,  and  one  pound  of  "Oilite"  dis- 
islved  in   hot  water  is  added  to  each 

gal.  of  dirty  oil.     The  contents  of  the 


inner  tank  is  then  violently  agitated 
for  ten  minutes.  This  may  be  accom- 
plished by  compressed  air,  if  available, 
through  a  connection  at  the  bottom  of 
the  tank.  Otherwise  it  may  be  done  by 
mechanical  stirring  and  mixing.  After 
agitation  the  mixture  is  allowed  to 
settle  for  about  ten  hours.  The  dirt 
and  impurities  precipitated  form  a 
heavy,  clearly  defined  layer  below  the 
clear  oil,  but  above  the  dirty  water. 
When  the  valve  in  the  connection  be- 
tween the  inside  and  outside  tank  is 
opened  the  clean  oil  rises  and  passes 
over  the  overflow  edge  for  clean  oil 
through  the  outlet  pipe  provided  for 
the  purpose.  In  order  to  provide  an 
automatic  stop  of  the  overflow  as  soon 
as  all  clean  oil  has  left  the  inner  tank, 
advantage  has  been  taken  of  the  fact 
that  oil  is  lighter  than  water.  The 
overflow  adjusting  rings  serve  to  fix 
this  automatic  stop  according  to  the 
gravity  and  quality  of  oil.  This  is  an 
important  feature  of  the  reclaimer,  it 
is  pointed  out,  because  it  is  unneces- 
sary for  the  operator  to  watch  the  ap- 
paratus while  the  clear  oil  is  discharg- 
ing. 


Outdoor  Metering 
Equipments 

The  accompanying  illustrations  show 
a  type  of  meter  equipment  inclosed  in 
a  weatherproof  casing  and  arranged 
for  use  with  high-tension  transmission 
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FIG.    1.- 


-OUTDOOR    METKRING    EQUIPMENT 
WITH   CASING   REMOVED 


lines  where  the  expense  of  a  substation 
is  not  warranted.  These  outdoor  meter- 
ing equipments  have  been  developed 
by  the  Westinghouse  Electric  &  Manu- 
facturing Company  for  60-cycle,  poly- 


phase service,  for  current  ratings  not 
exceeding  200  amp.  and  for  voltage 
ratings  from  11,000  volts  upward. 

Each  equipment  consists  of  a  stan- 
dard polyphase  watt-hour  meter,  two 
current  transformers,  a  polyphase 
voltage  transformer,  and  three  choke 
coils,  all  inclosed  in  a  sheet-steel  case 


FIG.    2. — OUTDOOR    METERING    EQUIPMENT 
INCLOSED  IN  WEATHERPROOF  CASING 

with  cast-iron  cover  supporting  three 
high-tension  outdoor-type  terminals. 
The  sheet-steel  case  is  subdivided  into 
two  compartments,  one  of  which  is 
filled  with  oil  in  which  the  transformers 
and  choke  coils  are  immersed,  while  the 
other  serves  to  inclose  the  meter  and 
meter  panel.  On  the  meter  panel  are 
also  mounted  two  fuses  to  protect  the 
voltage  circuit  of  the  meter  and  two 
calibrating  links  located  in  the  current 
circuit  of  the  meter.  These  calibrating 
links  consist  of  fuse  clips  with  a  brass 
tube  inserted  instead  of  fuses.  The 
meter  may  be  read  or  checked  upon 
opening  the  hinged  door  which  covers 
the  entire  front  of  the  meter  compart- 
ment. The  arrangement  is  such  that 
the  entire  outfit,  including  meter  panel, 
can  be  raised  out  of  the  tank  without 
disconnecting  meter  leads.  Three  pri- 
mary outlet  terminals  provide  the 
necessary  primary  connections,  one  of 
the  terminals  serving  as  the  common 
connection  of  the  voltage  transformer 
windings,  while  each  of  the  other  two 
terminals  provide  connection  for  one 
current  transformer  and  one  end  of  one 
of  the  voltage  transformer  windings. 
The  current  transformers  each  have 
two  primary  windings  which  may  be 
connected  in  series  or  in  parallel  by 
connecting  links  in  the  weatherproof 
C-1D  at  the  top  of  the  outlet  terminals. 
The  polyphase  voltage  transformer  con- 
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sists  of  a  thi(.'i'-i)lias(j  core  having  wind-      also   called    to    the    Tact   that   the   clips 

intrs  on  the  two  outer  lee.s  only,  and  is      which   hold    the   chart    in    position    are 
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therefore  equivalent  to  two  single- 
phase  voltage  transformers  connected 
in  open  delta.  Choke  coils  are  inserted 
between  the  voltage  transformer  wind- 
ings and  the  outgoing  leads,  to  protect 
the  transformer  windings  against  high- 
fre(|uoncy  disturbances. 


Recording  and  Distant  Type 
of  Indicating  Thermometer 

The  Brown  Instrument  Company  of 
Philadelphia  has  placed  on  the  market 
a  recording  thermometer  for  tempera- 
tures to  800  deg.  Fahr.  or  425  deg.  C, 
which  operates  on  the  principle  of  the 


FIG.    1— RECORDING    MECHANISM    OF 
THERMOMETER 

expansion  of  gas  with  change  in  tem- 
perature. A  bulb  of  copper  containing 
nitrogen  gas  under  pressure  is  con- 
nected to  a  recording  instrument  by  a 
small  copper  tube  protected  by  flexible 
steel  tubing.  The  recording  instru- 
ment has  a  helical  spring  somewhat 
similar  to  that  used  in  pressure  gages, 
and  the  expansion  of  the  gas  in  the 
bulb  exerts  pressure  which  is  conveyed 
by  the  capillary  tube  to  the  helix,  which 
expands  proportionately.  This  helix  is 
directly  connected  to  a  recording  arm 
which  marks  on  a  record  chart. 

When  a  sufficient  length  of  tubing  is 
provided  the  recording  gage  can  be 
placed  as  much  as  100  ft.  distant  from 
the  point  where  the  temperature  is 
measured.  This  permits  its  applica- 
tion in  numerous  processes  where  it  is 
desirable  to  keep  a  constant  record  of 


mounted  in  the  door  so  that  when  the 
door  is  swung  aside  these  clips  are  au- 
tomatically swung  away  from  the  chart. 


lamps,  Mogul  base.  The  fixture  calls 
for  little  maintenance,  it  is  pointed  out, 
since  it  is  so  arranged  that  dirt  cannot 
get  into  the  globe. 


FIG.    3 — RECORDING   TYPE   THERMOMETER 

permitting  its  easy  replacement  with- 
out interference.  A  device  is  furnished 
which  raises  the  chart  pen  from  off  the 
chart  automatically  when  the  door  is 
opened,  and  freeing  the  pen  when  the 
door  is  closed. 

This  instrument  is  also  made  in  in- 
dicating form  where  it  is  desired  to 
indicate  the  temperature  on  a  dial  in- 
stead of  recording  it  on  a  chart.  It  is 
furnished  with  a  number  of  different 
types  of  bulbs,  either  with  threaded 
connection  for  insertion  in  mains  and 
pipes,  or  with  lead  coating  to  withstand 
chemicals  and  acids. 


A  Pendant  Fixture  for  Gas 
Filled  Lamps 

The  lighting  unit  sViown  herewith  is 
constructed  in  such  a  way  that  it  acts 
as   a   semi-indirect  bowl,  while   at  the 


Moving  Electric  Window 
Sign 

The  Arnold  Electric  Company  of  Ra- 
cine, Wis.,  has  brought  out  a  window 
sign  which  is  so  arranged  that  it  per- 
mits the  user  to  display  a  moving  mes- 
sage 30  ft.  long  in  a  3.5-ft.  space.  The 
interior  mechanism  of  the  sign  as 
shown  herewith  consists  of  a  motor 
driving  a  train  of  i  oilers  which  pass  a 
strip  of  tracing  cloth  over  the  face  of 


2— DISTANT    TYPE    INDICATING 
THERMOMETER 

the  temperature  on  a  chart.  The  Seth 
Thomas  clock  which  revolves  the  chart 
is  mounted  directly  on  the  front  plate 
on  which  the  chart  revolves,  which  the 
maker  points  out  insures  alignment  of 
the  clock  and  chart  plate.     Attention  is 


ELECTRIC  WINDOW  SIGN   MECHANISM 

the  sign.  Four  10-watt  lamps  behind 
the  tracing  cloth  illuminate  the  sign  to 
make  it  effective  at  night  as  well  as  in 
daylight.  With  the  universal  motor 
and  all  four  lamps  in  operation  the  de- 
vice consumes  about  60  watts. 

The  sign  in  over-all  dimensions 
measures  39.5  in.  long  by  9.25  in.  high 
by  9.5  in.  wide.  Its  net  weight  is  31  lb. 
A  message  film  of  any  length  from  6  ft. 
up  to  30  ft.  can  be  used  with  the  sign. 
Arrangements  have  been  made  so  that 
the  film  can  be  changed  in  a  few  min- 
utes. One  30-ft.  length  of  film,  lettered 
to  suit  the  purchaser,  is  furnished  with 
each  sign.  Additional  films  can  be  ob- 
tained from  the  Arnold  Electric  Com- 
pany, or  blank  films  can  be  purchased 
and  the  lettering  made  by  any  sign 
painter. 


Weatherproof  Lamp  Sockets 

In  the  accompanying   illustration  is 
shown  a  suspension  type  molded  mica 
weatherproof  lamp   socket  for  outdoor  i 
use  and  in  damp  places,  which  is  a  re-  I 


A     SMALL     PENDANT     LIGHTING     FIXTURE 

same  time,  according  to  the  New  York 
Gas  &  Electric  Appliance  Company, 
569-571  Broadway,  New  York  City, 
which  is  marketing  this  fixture,  it  is  a 
direct  reflector.  The  top  shell  conceals 
the  perforated  vent  holes  which  allow 
heated  air  to  escape,  while  a  hole  in 
the  bottom  permits  the  entrance  of  cold 
air.  The  hood,  it  is  claimed,  is  designed 
to  utilize  gas-filled  lamps  in  sizes  up  to 
1000  watts.  These  units  are  made  in 
two  sizes,  the  smaller  for  100  to  250- 
watt  nitrogen  lamps,  with  Edison  base, 
and    the    larger    for    300    to    1000-watt 


MOLDED    MICA   LAMP    SOCKET 

cent  product  of  the  H.  W.  Johns-Man-, 
ville  Company  of  New  York.  These 
sockets  are  claimed  to  be  practically 
indestructible,  will  not  break  or  crack 
like  porcelain,  are  weatherproof  and 
possess     highest     insulating    qualities. 
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Battery-Charging   Motor- 
Generator  Set 

A  battery-charging  outfit  has  been 
developed  by  the  Robbins  &  Meyers 
Company,  Springfield,  Ohio,  which  is 
made  especially  for  charging  automo- 
bile and  motorboat  batteries.  The  out- 
fit is  made  in  three  sizes — 80,  150  and 
250  watts.  The  80-watt  size  will  gen- 
erate current  in  voltages  up  to  8  volts, 
and  the  150  and  250-watt  sets  up  to  15 
or  30  volts,  as  desired.  The  motors  of 
these  sets  are  furnished  to  operate  from 
115  to  230-volt  direct-current  circuits 
or  110  and  220-volt  alternating-current 
circuits  of  25  to  60  cycles.  The  80  and 
150-watt  sets  are  light  in  weight  and 
suitable  for  portable  service.  The  250- 
watt  sets  are  not  provided  with  the 
wooden  base  as  they  are  built  for  in- 
stallation in  a  permanent  position.  The 
sets  are  regularly  furnished  with  a 
steel  switchboard,  which  is  mounted  in 
the  frame  at  the  top.  This  switchboard 
is  provided  with  an  ammeter  in  the 
generator  circuit  which  shows  the 
charging  amperes,  a  rheostat  in  the 
generator  field  to  regulate  the  rate  of 
charge,  a  push-button  switch  in  both 
the  motor  and  generator  circuits,  a  fuse 
block  with  fuses  in  the  motor  lines  and 
terminals  for  connecting  the  motor  to 
the  line  and  the  generator  to  the  bat- 
tery leads.  When  the  outfits  are  fur- 
nished without  the  switchboard  the  80- 
watt  and  150-watt  sets  are  provided 
with  10  ft.  of  duplex  cord  with  detach- 
able plug  on  the  motor  side  and  with 
10  ft.  of  heavy  duplex  cable  with  uni- 
versal lead-covered  test  clips  in  the  gen- 
erator side  for  connection  to  the  bat- 
tery. These  leads  are  brought  out 
through  heavy  insulating  bushings  in 
the  frames  of  the  machines.  The  250- 
watt  sets  without  switchboard  are  pro- 
vided with  leads  which  are  brought  out 


designed  to  give  a  tapering  charge  to 
the  battery  and  a  rheostat  is  not  essen- 
tial. 
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SMALL  BATTERY  CHARGING   OUTFIT 

through  bushed  holes  in  the  frames  and 
fitted  with  brass  connectors.  The  150- 
watt  and  250-watt  sets  are  furnished 
with  a  rheostat  in  the  generator  field 
for  adjusting  the  rate  of  charge,  but 
the  80-watt  set  without  switchboard  is 
not  provided  with  a  rheostat  since  it  is 


An  Electric  Heater  for  Auto- 
mobile Engines 

An  electric  heater  for  automobile  en- 
gines and  radiators  which  can  be  con- 
nected to  an  ordinary  lamp  socket  for 
use  during  winter  nights  in  private  un- 
heated  garages,  is  being  manufactured 
by  the  Hughes  Electric  Heating  Com- 
pany, 215  West  Schiller  Street,  Chi- 
cago, 111.  This  device  is  of  such  a  size 
that  it  can  be  placed  in  the  hood  of  the 
car  between  the  engine  and  the  radi- 
ator. The  body  of  the  heater  contains 
a  rugged  heating  element  which  con- 
sumes 0.1  kw.  and  gives  off  just  enough 
heat  to  keep  the  radiator  from  freezing 
and  the  engine  from  causing  starting 
trouble,  it  is  claimed.  The  hood  of  the 
car,  however,  should  be  blanketed  in 
severe  weather  to  confine  the  heat  to 
the  parts  inside.  This  heating  element 
is  inclosed  in  a  black  enameled  metal 
shell — shaped  like  and   about  the  size 


ELECTRIC  HEATER  TO  PREVENT  WINTER 
AUTOMOBILE    STARTING   TROUBLES 

of  an  ordinary  dry  cell — which  is  per- 
forated to  allow  for  circulation  of  the 
heated  air  from  within. 


An  Inexpensive  Galvanometer 
of  High  Sensitivity 

The  latest  addition  to  the  galvano- 
meter line  of  the  Leeds  &  Northrup 
Company  of  Philadelphia  is  an  inexpen- 
sive galvanometer  of  high  sensitivity, 
shown  here  with  cover  removed.  This 
galvanometer  is  intended  for  general 
laboratory  use  and  is  consequently  not 
furnished  with  sensitivities  as  high  as 
essential  for  extreme  precision  work. 
It  is  provided  with  removable  suspen- 
sions so  that  replacements  may  be  read- 
ily made.  The  magnet  is  made  of  spe- 
cial steel  with  pole  pieces  so  shaped 
as  to  produce  a  radial  field  in  order  to 
reduce,  as  far  as  possible,  the  effect 
of  foreign  magnetic  particles  in  the 
coil.  The  suspensions  are  of  a  special 
rolled  silver  strip.  The  mirror  is  0.5 
in.  in  diameter.  In  the  accompanying 
illustration  the  knurled  head  on  the  left 
makes  it  possible  to  turn  the  coil  for 
zero  adjustment.  The  second  knurled 
head  is  used  to  clamp  the  coil  to  pre- 
vent damage   to   its   suspensions  when 


the  instrument  is  being  moved.  The 
galvanometer  is  inclosed  in  a  cylindrical 
metal  case,  finished  in  black,  with  a 
large  glass  window  in  front.  The  in- 
strument is  mounted  upon  an  insulating 
base  supported  upon  three  leveling 
screws.     The   manufacturer  claims  the 


HIGH    SENSITIVITY    GALVANOMETER    WITH 
COVER    REMOVED 

instrument  may  be  easily  leveled  since 
the  air  gaps  are  large  in  comparison 
with  the  size  of  the  coil.  A  level  en 
the  base  facilitates  in  setting  up  the 
instrument. 


A  New  Socket  Cap 

A  socket  cap  that  provides  a  suitable 
means  of  connecting  armored  cord  to 
sockets  has  been  produced  by  Harvey 
Hubbell,  Inc.,  of  Bridgeport,  Conn.  A 
threaded  ring  swivels  around  a  split 
composition  bushing  shaped  to  the  metal 
covering  of  the  cord.  As  the  threaded 
metal  ring  is  screwed  into  the  alumi- 
num top  of  the  socket  cap  the  compo- 
sition    bushings     are     drawn     snugly 


KEY   SOCKET  EQUIPPED  WITH   STRAIN   RE- 
LIEF  CAP   FOR   ARMORED   CORD 

around  the  metal  casing.  This  opera- 
tion, it  is  claimed,  relieves  all  the 
strain  on  the  bare  conductors  attached 
to  the  binding  screws.  The  accompany- 
ing illustration  shows  the  porcelain  key 
socket  equipped  with  the  special  strain 
relief  cap. 
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NEWS  OF  THE  INDUSTRY 

A  Rericir  of  Activities  in  the  Electrical  Manujacturing^  Selling 

and  Central-Station  Fields 


INQUIRY  INTO  RATES  PAID 

BY  DRY  GOODS  STORES 

National  Retail   Dry  Goods  Association  Sends  List 
of  Questions  to  Members  in  Effort  to  Col- 
lect Evidence  for  Lower  Schedules 

An  inquiry  among  its  membership  concerning  rates 
paid  by  dry  goods  stores  for  electrical  energy  has  been 
made  by  the  National  Retail  Dry  Goods  Association  and 
the  results  printed. 

Altogether  about  140  replies  were  received  up  to  the 
end  of  June,  of  which  number  the  association  was  able 
to  calculate  the  rate  and  average  monthly  consumption 
of  ninety-six  stores.  The  rates  paid  by  these  stores  are 
shown  in  the  accompanying  table. 

In  presenting  the  result  of  this  inquiry  the  associa- 
tion states  that  "undoubtedly  many  stores  will  be  able 
to  secure  a  lower  rate  through  the  information  pre- 
sented." 

Such  evidence  as  is  contained  in  the  accompanying 
table  the  association  believes  very  powerful,  for  it 
states  that  if  it  only  had  to  prove  to  the  power  com- 
panies that  this  or  that  rate  is  too  high  considering  the 
quantity  of  energy  used  its  task  would  be  an  easy  one. 
The  merchant,  it  is  pointed  out,  would  merely  show  the 
power  company  that  his  rate  column  on  the  table  is 
higher  than  that  of  stores  with  a  similar  consumption, 
and  down  would  come  his  rate.  Among  the  difficulties 
to  be  met  the  report  states  are  the  public  service  com- 
missions. However  the  association  is  of  the  opinion 
that  it  is  quite  likely  that  if  fifty  or  a  hundred  stores 


as  follows:  "Among  the  merchants  who  sent  in  re- 
ports there  are  several  who  are  operating  their  own 
power  plants,  and  the  fact  that  these  stores  all  have  very 
low  rates  would  naturally  seem  to  indicate  that  every 
store  should  manufacture  its  own  light  and  power  if 
possible." 

One  feature  that  was  very  favorably  recommended 
by  the  report  was  the  use  of  a  motor-generator  set  for 
lighting  service,  when  the  lighting  rate  was  consider- 
ably higher  than  the  power  rate.  One  store  that  re- 
ported did  this  and  since  its  motor-generator  losses 
were  20  per  cent  this  was  assumed  as  a  fair  figure  by 
the  report  which  states  that  therefore,  "any  store  whose 
lighting  rate,  is  say  30  or  50  per  cent  higher  than  its 
power  rate  may  well  consider  the  advisability  of  in- 
stalling one  of  these  machines. 

"Current  for  operating  the  motor  which  drives  the 
generator  will,  of  course,  be  metered  along  with  other 
power  current  used  by  the  store  for  elevators,  cash  car- 
riers, fans,  etc.,  and  by  thus  increasing  the  amount  of 
power  current  consumed,  the  store  will  probably  be 
able  to  secure  a  lower  average  power  rate." 

Rates  for  each  store  are  compared  with  those  of  other 
stores  and  recommendations  are  made  to  show  some  way 
to  reduce  the  electricity  bill. 

The  report  concludes  with  the  following  remarks: 

"The  manufacture  of  electric  power  is  a  compara- 
tively new  industry,  and  it  is  not  surprising  that  rates 
have  not  as  yet  been  standardized.  If  the  retail  store 
had  been  in  existence  only  twenty-five  years  or  so,  we 
should  not  be  surprised  to  find  different  stores  selling 


RATES  PER  KILOWATT-HOUR  PAID  BY  NINETY-SIX  DRY  GOODS    STORES   FOR   LIGHT   AND    POWER   SERVICE 
White  Stands  for  Light,  Black  for  Power,  Stores  Arranged  According  to  Consumption  Increasing  from  Left  to  Right 


would  get  together  and  collect  information  showing 
that  certain  rates  were  unreasonably  high  they  could 
have  them  lowered. 

The  gist  of  the  matter  is  to  be  found  in  the  two  fol- 
lowing clauses  which  the  association  says  the  individual 
store  can  do  whenever  a  rate  is  fixed  or  approved  by  a 
public  service  commission  or  city  government:  "First, 
it  can  make  common  cause  with  all  other  stores  in  its 
town  or  state  and  by  collecting  information  proving 
that  rates  are  too  high  can  secure  a  revision,  or  second, 
under  certain  conditions  the  store  can  install  its  own 
power  plant." 

Under  the  entire  report  there  is  a  plea  rather  indi- 
rectly made  for  isolated  plant  service.    One  statement  is 


the  same  shoes  at  somewhat  different  prices.  But  to 
find  one  store  selling  a  shoe  at  $2.56  while  another  store 
sold  it  for  $9.75  would  surprise  investigators. 

"No  doubt  the  same  conditions  exist  in  the  electrical 
power  industry  as  in  any  other  line  of  business.  Some 
plants  are  so  well  managed  that  they  can  produce  and 
sell  power  at  a  low  rate  and  still  make  a  fair  profit, 
while  others  are  so  poorly  managed  that  even  the  high 
price  obtained  for  current  is  mostly  eaten  up  by  the 
high  cost  of  operation.  Then,  too,  there  are  probably  a 
good  many  plants  which  manufacture  current  at  a  lower 
rate  and  sell  it  at  a  high  rate  and  congratulate  them- 
selves on  the  fact  that  they  get  away  with  it  which  is 
perfectly  natural. 
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"Retailers  may  not  be  particularly  interested  in  the 
fact  that  these  conditions  exist,  but  knowing  that  they 
do  exist — as  our  investigation  indicates  clearly  enough 
— they  will  not  have  any  hesitation  about  going  after 
their  respective  power  companies  for  sizeable  reduc- 
tions in  rates." 


Public  Service  Commission  News 

Oklahoma  Commission 

On  complaint  of  the  city  of  Mangum  the  Corporation 
Commission  found  the  rates  of  the  Mangum  Electric 
Company  excessive.  An  allowance  was  made  under 
"contingencies  and  omissions"  for  the  loss  which  would 
occur  if  the  same  quantity  of  material  in  the  plant  were 
again  put  into  place.  Only  a  relatively  small  allowance 
was  made  for  engineering  and  superintendence  in  build- 
ing the  company's  plant  since  in  small  towns  of  the  size 
of  Mangum  similar  plants  have  been  built  for  years 
upon  the  same  general  plan,  and  sellers  of  equipment 
furnish  complete  specification  for  installation.  The  sum 
of  $1,500  was  held  to  be  an  adequate  allowance,  since 
this  work  may  be  performed  by  one  man,  to  be  hired 
at  the  rate  of  from  $2,000  to  $3,000  a  year  during  a 
maximum  time  of  construction  of  six  months.  The  com- 
mission was  of  the  opinion  that  an  amount  should  be 
allowed  for  injuries  to  persons  during  construction 
equal  to  the  insurance  which  would  be  required  to  be 
paid  under  the  workmen's  compensation  act.  No  al- 
lowance, however,  should  be  made  for  taxes  during  con- 
struction if  an  allowance  is  made  for  interest  during 
construction,  especially  when  there  is  no  evidence  that 
taxes  were  paid. 

The  evidence  of  the  utility's  expert  as  to  the  amounts 
that  should  be  allowed  for  working  capital  and  going 
value  were  given  but  little  weight,  since  he  had  had  very 
little  practical  experience,  although  having  theoretical 
knowledge,  had  indorsed  the  inaccurate  figures  of  other 
experts  as  to  other  items,  and  had  testified  in  another 
case  that  a  smaller  allowance  for  working  capital  and 
going  value  should  be  included  in  the  valuation  of  a 
larger  plant  with  greater  expenditures. 

One-twelfth  of  the  operating  expenses  of  an  electric 
light  company,  exclusive  of  taxes,  was  held  to  be  suffi- 
cient for  working  capital.  No  allowance  was  made  for 
going  value,  other  than  the  cost  of  soliciting  subscribers 
and  making  contracts,  where  continuous  friction  between 
the  public  and  the  operators  have  discouraged  new  busi- 
ness, and  where  there  is  no  evidence  of  early  losses. 

All  outside  construction  of  an  electric  lighting  plant, 
such  as  pole  lines,  transmission  lines,  transformers,  etc., 
according  to  the  opinion,  should  be  maintained  from 
year  to  year  out  of  earnings,  but  there  should  be  a  de- 
preciation fund  for  boilers,  engines,  generators,  switch- 
boards, etc.,  which  may  have  to  be  replaced  at  one  time. 

Idaho  Commission 

A  mutual  public  service  corporation  cannot  claim  ex- 
emption from  the  provisions  of  the  public  utilities  act 
of  the  State  of  Idaho,  and  therefore  it  must  first  secure 
from  the  Public  Utilities  Commission  a  certificate  of 
public  convenience  and  necessity  before  it  proceeds  with 
the  erection  and  construction  of  a  telephone  or  other 
public  service  line.  This  important  ruling,  the  first  of 
its  kind  construing  the  relationship  of  a  mutual  public 
service  company  to  the  Public  Utilities  Commission 
since  the  enactment  of  the  Idaho  law,  settles  at  an  early 
date  a  question  which  later  may  become  embarrassing. 
The  commission  proposes  to  extend  its  right  of  protec- 
tion to  the  public  where  even  public  service  corpora- 
tions are  involved. 

The  ruling  was  made  in  the  case  of  the  Mountain 


States  Telephone  &  Telegraph  Company  versus  the  Proj- 
ect Mutual  Telephone  &  Electric  Company  of  Rupert. 
The  Mountain  States  company  complained  that  the 
Mutual  company  had  begun  construction  of  a  telephone 
line,  plant  and  system  at  Rupert  without  the  authority 
of  the  Public  Utilities  Commission,  and  that  such  con- 
struction work  was  an  infringement  on  its  territory,, 
and  that  its  competitor  had  not  secured  a  certificate 
giving  it  authority  to  build.  In  reply  the  Project  Mu- 
tual company  denied  the  allegation  of  the  Mountain 
States  company,  and  set  forth  "that  it  is  a  mutual  com- 
pany supplying  telephone  connection  for  its  regular 
subscribed  members  who  are  stockholders  of  said  com- 
pany, and  no  other,  and  that  it  does  not  do  business  for 
compensation." 

This  allegation  and  answer  clearly  raised  the  ques- 
tion of  a  mutual  public  service  corporation  being  ex- 
empt from  the  jurisdiction  of  the  commission.  Section 
48  of  the  present  public  utilities  act  was  directly  in- 
volved.    Provision  A  of  this  section  says: 

"No  street  railroad  corporation,  gas  corporation,  elec- 
trical corporation,  telephone  corporation  or  water  cor- 
poration shall  henceforth  begin  the  construction  of  a 
street  railroad,  or  of  a  line,  plant  or  system  or  of  any 
extension  of  such  street  railroad  or  line,  plant  or  sys- 
tem, without  having  first  obtained  from  the  commission 
a  certificate  that  the  present  or  future  public  con- 
venience and  necessity  require  or  shall  require  such 
construction." 

In  its  order  and  opinion  the  commission  says  among 
other  things :  "The  public  utilities  act  applies  to  public 
utilities  and  public  services  therein  described,  and  to 
this  commission.  The  use  of  a  public  utility  as  apply- 
ing in  this  State  is  a  public  use  furnished  for  com- 
pensation within  this  State,  and  it  is  subject  to  the  con- 
trol, jurisdiction  and  regulation  of  this  commission,  and 
if  such  public  utility  is  of  a  class  specified  in  Section 
48,  above  quoted,  it  is,  of  course,  subject  to  the  provi- 
sions of  said  section. 

"It  is  clear  from  the  record  in  this  case  that  the 
construction  and  operation  of  defendant's  telephone  line 
is  not  incident  to  any  other  business  carried  on  by  the 
defendant.  The  defendant,  as  far  as  the  issues  in  this 
case  are  concerned,  was  organized  to  carry  on  a  tele- 
phone business  of  considerable  magnitude.  The  fact 
that  defendant  is  a  mutual  company  serving  its  own 
stockholders  exclusively  does  not  itself  place  the  de- 
fendant without  the  meaning  of  the  term  'telephone 
corporation.'  The  business  carried  on  by  the  defendant 
cannot  be  considered  as  being  of  a  private  nature,  as 
in  the  case  of  a  line  constructed  and  operated  primarily 
for  some  individual's  other  business  enterprises.  The 
business  of  the  defendant  is  of  a  magnitude  to  make 
it  general  and  public  in  its  nature,  and  the  service  ren- 
dered is  a  public  service. 

"This  construction  of  the  statute  we  believe  to  be  in 
the  light  of  the  public  good  or  welfare  so  as  to  give 
effect  to  the  statute  as  a  whole,  and  to  carry  out  the 
general  policy  laid  down  by  the  statute  and  the  evident 
intent  of  the  Legislature  in  enacting  the  statute. 

"It  being  the  prime  purpose  of  the  public  utilities 
act  to  substitute  regulation  for  competition,  and  to 
protect  the  public  on  the  one  hand  and  the  investor  on 
the  other,  it  appears  to  this  commission  that  the  object 
and  whole  policy  of  the  statute  would  be  defeated  by 
permitting  competition  to  the  extent  contemplated  by 
the  defendant  under  the  guise  of  a  mutual  corporation. 
The  commission  finds  that  the  defendant  is  a  telephone 
corporation  as  that  term  is  defined  in  the  public  utili- 
ties act,  and  as  such  is  subject  to  the  operation  of  the 
said  act  and  to  the  jurisdiction  of  this  commission,  and 
that  the  defendant  has  not  lawfully  commenced  opera- 
tion or  construction  work." 
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Liability  of  Lipht  Company  for  Dam- 
ajjes    After    Transfer    of    I'roperty. — 

Where  a  gas,  electric  light  and  power 
company,  after  an  explosion  inflicting 
injuries  for  which  it  is  liable  in  dam- 
ages, makes  a  conveyance,  omnium  ho- 
noruvi,  to  a  new  corporation  under  cir- 
cumstances which  warrant  the  conclu- 
sion that  the  new  company  is  merely  a 
continuation  or  reorganization  of  the 
old  company,  the  person  injured,  it  is 
held  in  Wolff  versus  Shreveport  Gas, 
Electric  Light  &  Power  Company  (L. 
R.  A.  1916  D,  1138),  may  recover 
against  either  corporation,  or  both. 

Linemen  Not  Using  Ordinary  Care 
Not  Entitled  to  Damages. — The  ques- 
tion of  awarding  damages  for  injuries 
received  by  linemen  for  defective  and 
poorly  insulated  lines  has  been  a  recur- 
rent one  this  year  before  the  higher 
tribunals  of  the  nation.  The  most  re- 
cent case  is  that  of  Zachry  versus  the 
City  of  Madison  argued  on  appeal  be- 
fore the  Court  of  Appeals  of  Georgia, 
which  held  (89SE594)  that  where  a 
lineman  of  a  telephone  company,  who 
having  had  several  months'  experience 
in  its  service  in  that  capacity,  aged 
about  20  years,  and  not  lacking  in  in- 
telligence, was  injured  by  contact  with 
electric  light  wires,  which  had  been 
strung  on  poles  in  close  proximity  to 
the  poles  of  the  telephone  company, 
and  from  which  the  insulation  had  been 
apparently  worn  off  near  the  telephone 
pole  which  the  lineman  climbed  that  he 
knowing,  or  being  able  to  know  by  ordi- 
nary diligence,  that  the  wires  were  so 
exposed,  was  not  entitled  to  recover  on 
account  of  such  injuries  from  the  muni- 
cipality ovvming  the  wires. 

Easement  Rights  in  Raceway  Grant. 

— If  from  the  terms  of  a  grant  of  a 
raceway  right-of-way  there  is  mani- 
fested a  clear  intention  that  the  grantee 
shall  enlarge  the  space  originally  occu- 
pied by  him  in  accord  with  the  demands 
of  the  future,  such  enlargement  will 
be  upheld,  according  to  the  Supreme 
Court  of  Oregon  in  Patterson  versus 
Chambers  Power  Company  (159P568). 
Under  an  indefinite  grant  of  a  right-of- 
way  for  raceway,  with  nothing  to  indi- 
cate that  it  may  be  changed  or  en- 
larged in  the  future,  the  first  location 
and  user  fixes  the  limit  of  the  grant. 
Adverse  possession  of  grantor  or  his 
successors  does  not  run  against  the 
right  to  enlarge  a  raceway  as  required 
by  future  necessities,  at  least  until  the 
right  to  enlarge  has  accrued,  since  until 
that  time  that  grantee  cannot  object 
to  use  of  land  not  needed  by  him,  and 
is  under  no  duty  to  warn  the  fee  hold- 
ers not  to  use  such  land  because  of  his 
future  and  contingent  rights.  The 
grant  of  a  raceway,  with  right  to  dig 
it  as  wide  and  deep  as  may  be  neces- 
sary to  supply  future  defined  needs, 
does  not  include  or  confer  the  right  to 
maintain  the  ditch  at  its  then  depth 
by  dumping  upon  adjoining  property 
filth  and  silt  which  fortuitously  accu- 
mulates on  its  bottom.  The  owner  of 
a  raceway  right-of-way  for  power  pur- 
poses had  no  right  to  use  the  ditch  for 
the  purpose  of  floating  logs,  timber, 
or  cordwood,  without  protecting  its 
sides  from  the  consequent  erosion. 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal  cases 
involving  electric  light,  power  and 
other  public-utility  companies, 


Abandonment  of  Right  to  Use 
Streets.— Where  the  right  to  lay  elec- 
trical conductors  under  the  city  streets 
was  abandoned  by  a  non-user  for  over 
20  years,  the  city's  revocation  of  such 
permission  did  not  impair  a  contract 
obligation,  the  Court  of  Appeals  of 
New  York  decided  in  New  York  Elec- 
tric Lines  versus  Gaynor  (113NE518). 
Care  Required  by  Telephone  Com- 
pany Whose  Lines  May  Come  in  Con- 
tact With  High  Tension  Lines. — It  was 
held  by  the  Supreme  Court  of  Okla- 
homa (159P447)  that  where  the  wires 
of  a  telephone  company  are  so  con- 
structed and  maintained  that  they  are 
apt  to  sag  and  come  in  contact  with  the 
wires  of  a  traction  company,  highly 
charged,  the  telephone  company  owes 
to  its  subscribers  the  highest  degree  of 
care  to  prevent  injury  to  the  property 
or  to  the  life  of  its  subscribers,  and  if 
it  fails  so  to  do  and  injury  results 
proximately  therefrom,  the  company  is 
liable. 

Liability  for  Damages  Inflicted  by 
Wires  Blown  Down  at  Night. — In  order 
to  hold  a  corporation  operating  an  elec- 
tric light  plant  liable  in  damages  for 
injuries  inflicted  by  its  high-voltage 
wires  blown  down  at  night  in  a  storm 
and  brought  in  contact  with  telephone 
wires,  it  is  held  (L.  R.  A.  1916  D,  1064) 
that  it  should  be  shown  either  that  the 
poles  were  rotten  or  the  installation 
otherwise  defective,  or  that  the  com- 
pany was  guilty  of  laches  in  the  matter 
of  finding  out  that  the  wires  were  down 
or  in  the  matter  of  shutting  off  the 
electricity  after  obtaining  that  infor- 
mation. 

Negligence  of  Employee. — There  is  a 
duty  resting  upon  the  servant  to  avoid 
injuries  to  himself,  and,  if  he  fails  to 
do  so,  that  does  not  constitute  negli- 
gence on  the  part  of  the  employer,  and 
it  is  a  self-evident  proposition  that 
there  can  be  no  contributing  negligence 
by  a  servant  unless  there  is  evidence 
tending  to  show  primary  negligence  on 
the  part  of  the  master,  according  to 
the  Maryland  Court  of  Appeals  (98  A 
206)  in  a  case  appealed  by  the  West- 
inghouse  Electric  &  Manufacturing 
Company.  The  company  was  installing 
apparatus  in  a  Baltimore  plant.  The 
foreman's  head,  in  the  course  of  the 
work,  came  in  contact  with  a  switch 
charged  to  13,000  volts  and  from  the 
effects  he  died.  In  a  suit  for  damages 
/  it  was  brought  out  that  the  foreman 
besides  being  experienced  was  further 
cognizant  of  the  attendant  danger  for 
he  had  caused  a  "danger — 13,000  volts" 
sign  to  be  placed  in  the  cell.  The  court 
held  that  the  deceased  was  negligent 
and  met  his  death  by  no  negligence  of 
his  employer. 


Conveyance  of  Right  to  Overflow 
Certain  Lands  Does  Not  Include  Other 
Lands  of  Grantor. — It  was  held  by  the 
Supreme  Court  of  South  Carolina 
(89SE552),  that  where  a  landowner 
granted  to  a  power  company  the  right 
to  overflow  certain  lands  "within  con- 
tour line  110,"  containing  about  22 
acres,  and  the  company  raised  its  dam 
to  less  than  the  height  that  would  over- 
flow such  land,  but  which  damaged 
other  lands  of  the  grantor,  not  by  over- 
flow of  back  water,  but  because  the 
filling  up  of  the  river  caused  slower 
current  in  the  creeks,  causing  deposit 
of  sediment,  raising  creek  beds,  which 
prevented  drainage  of  the  other  tracts 
and  rendered  them  unfit  for  cultivation, 
the  company  was  liable  for  the  latter 
damage,  although  it  had  not  raised  the 
water  in  the  river  to  "contour  line  110." 

Sufficient  Reasons  for  Condemnation 
by  Power  Utility.— 'In  condemnation 
proceedings,  petition  by  a  power  com- 
pany alleging  the  purposes  for  which 
it  was  organized  to  be  the  construc- 
tion of  an  electric  power  plant  for  the 
use  of  water  power  that  the  power  will 
be  used  for  pumping  water  appropriated 
and  to  be  appropriated  on  arid  and 
semi-arid  lands,  and  also  in  the  opera- 
tion of  industries  and  to  furnish  heat, 
light  and  power  was  held  by  the  Su- 
preme Court  of  Montana  (159P408),  in 
the  case  of  Interstate  Power  Company 
versus  Anaconda  Copper  Mining  Com- 
pany, sufficient  under  the  law  without 
alleging  a  present  or  prospective  de- 
mand for  the  products  of  such  power 
company.  Evidence  as  to  the  prac- 
ticability of  power  plant  and  the  method 
of  its  installation  were  held  to  have 
been  properly  excluded  as  having  no 
bearing  on  the  amount  of  damages. 

Death  by  Lightning  an  "Act  of  God." 

— A  peculiar  case  in  which  the  promi- 
nent engineering  firm  of  J.  G.  White 
&  Company  was  involved  was  re- 
cently decided  by  the  Supreme 
Court  of  South  Carolina  (89SE564). 
A  man  named  Sloan  was  install- 
ing some  apparatus  in  an  incom- 
pleted power  house  when  lightning 
struck  the  line  which  was  to  connect 
the  house.  The  line  was  not  continuous 
and  one  end  had  been  wound  around  a 
bushing  on  the  side  of  the  power  house, 
which,  it  was  brought  out,  was  made 
of  sheet  iron.  Sloan  was  killed  and 
suit  brought  against  the  construction 
company  on  the  charge  that  the  line 
should  have  been  properly  grounded. 
The  court  held  that  the  defendants 
knew  whether  the  lines  were  properly 
grounded  or  not,  but  when  they  alleged, 
as  they  did,  that  Sloan  met  his  death 
by  what  is  legally  known  as  a  vis 
major,  and  that  therefore  they  should 
be  acquitted,  the  answer  of  the  law  is 
that  they  are  not  excused  unless  the 
vis  tnajor  was  the  sole  operating  cause. 
According  to  the  court:  "The  gist  of 
it  is  that  the  'Act  of  God'  means  in 
law,  not  only  a  vis  major,  but  a  vis 
7najor  uncoupled  with  negligence.  If 
the  defendants  had  stopped  with  proof 
of  death  by  lightning  that  would  have 
excused  the  killing;  they  had  to  show 
that  such  was  the  sole  cause,  in  order 
to  escape  the  consequences." 
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Current  News 
and  Notes 

Timely  items  on  eleotriciil  h;ii)penings 
througliout  the  world,  together  with 
brief  notes  of  general  interest . 


Course  in  Public  Utility  Investments. 

—The  Wall  Street  branch  of  the  New 
York  University,  co-operating  with 
the  American  Institute  of  New  York, 
will  give  at  25  Broad  Street,  New  York, 
commencing  Oct.  6  a  course  in  Public 
Utility  Investments  by  Dr.  Thomas 
Conway,  Jr.,  professor  of  finance, 
Wharton  School  of  Finance  and  Com- 
merce, Philadelphia,  Pa.  It  will  be  an 
advanced  course,  especially  designed 
for  men  engaged  in  the  financial  field. 

EfiFect  of  Dry  Heat  on  Rubber  In- 
sulation of  Wire. — Numerous  tests 
have  been  made  by  the  United  States 
Bureau  of  Standards  in  connection  with 
an  investigation  to  determine  the  ef- 
fect of  dry  heat  on  the  physical  prop- 
erties of  the  rubber  insulation  of  wire. 
This  work  is  being  carried  out  in  col- 
laboration with  the  testing  department 
of  the  Pennsylvania  Railroad  Com- 
pany and  other  laboratories  identified 
with  the  American  Society  for  Testing 
Materials,  the  object  being  to  develop 
an  accelerated  test  for  insulated  wire 
that  will  indicate  the  probable  life  of 
the  wire  insulation  under  normal  serv- 
ice conditions. 

Byllesby  Electric  Properties  Outgrow 
Gas  Properties. — Increasing  gas  and 
electric  outputs  point  to  a  healthy  con- 
dition of  the  territories  served  by  the 
properties  of  H.  M.  Byllesby  &  Com- 
pany. Since  Jan.  1,  1916,  this  company 
reports  gas  output  increasing  at  a  rate 
of  approximately  8  per  cent  correspond- 
ing to  periods  of  a  year  ago  and  an  in- 
crease in  electric  output  ranging  from 
10  per  cent  to  18  per  cent.  In  many 
localities  business  has  grown  to  such 
an  extent  that  production  facilities 
have  had  to  be  increased.  At  the  pres- 
ent time  the  companies  are  reporting 
weekly  gains  of  600  or  more  electric 
customers  and  250  to  300  gas  cus- 
tomers. 

A  Trouble  Man's  Duties  Defined. — 
The  Minneapolis  General  Electric  Com- 
pany has  started  a  system  of  bi- 
monthly examinations  for  trouble  men. 
Among  the  questions  asked  is,  "What 
are  your  duties?"  One  of  the  first  an- 
swers secured  in  reply  to  this  question 
is  so  comprehensive  and  expressed  in 
so  few  words  that  it  is  considered  by 
the  company  to  be  almost  ideal.  The 
answer  was:  "My  duties  are  to  ad- 
vance the  present  high  standing  of  the 
company  in  the  minds  of  the  people,  to 
render  cheerfully  any  service  that  may 
be  required  of  me,  to  treat  everybody 
with  the  highest  courtesy,  to  protect 
life  and  property,  to  maintain  service, 
to  repair  customers'  wiring  and  ap- 
pliances where  possible,  to  practice 
economy  and  efficiency,  and  to  call  the 
office  frequently." 


Cost  of  Service  Analyses. — The  Ore- 
gon Society  of  Engineers,  Portland, 
Ore.,  has  published  a  paper  by  Clyde 
B.  Aitchison,  entitled  "Cost  of  Service 
Analyses  in  Public  Utility  Rates 
Cases."  The  paper  is  of  such  merit 
that  the  society  is  desirous  of  giving 
to  it  a  wide  circulation. 

Society  Formed  to  Promote  Cheaper 
Rates. — To  protect  the  public  from 
losses  through  erroneous  gas  and  elec- 
tric meters  is  one  of  the  purposes  of 
the  Electrical  League  of  Greater  New 
York,  incorporated  a  few  days  ago. 
It  is  a  non-stock  corporation  and  has 
for  another  purpose  promotion  of 
cheaper  and  more  equitable  rates. 

Daylight  Saving  Lighting  Loss  Small. 
— At  a  recent  meeting  of  the  Massa- 
chusetts Street  Railway  Association, 
R.  S.  Hale,  superintendent  of  the  spe- 
cial research  department  of  the  Edison 
Electric  Illuminating  Company  of  Bos- 
ton, presented  a  paper  embodying  his 
personal  views  on  daylight  saving.  He 
said:  "At  first  sight  it  might  seem  as 
though  daylight  saving  by  means  of 
false  clocks  would  mean  a  loss  of  light- 
ing income,  but  my  judgment  is  that  it 
will  be  a  very  slight  loss  indeed.  This 
is  because  the  power  business,  the 
street  lighting  and  the  all-night  light- 
ing will  none  of  them  be  affected,  and 
while  there  may  be  a  slight  loss  in  the 
evening  there  will  be  a  gain  in  the  early 
morning  which  will  help  balance  this. 
Further,  the  indications  are  that  the 
change  of  hours  will  help  to  cut  down 
our  so-called  peak  and  fill  up  our  so- 
called  valley,  and  thus  reduce  our  ex- 
penses by  as  nearly  as  much  or  even 
by  more  than  the  reduction  in  income. 
I  feel  very  sure  that  the  difference 
either  way  will  be  so  slight  that  it  can 
hardly  be  measured  and  that  the  elec- 
tric light  companies  are  not  warranted 
in  bothering  in  any  way  about  the  pro- 
posed change." 

Boston  Edison  Defines  Dwellings  and 
Apartments. — To  avoid  confusion  in  the 
writing  of  service  orders  and  other 
work,  the  Edison  Electric  Illuminating 
Company  of  Boston  recently  posted  defi- 
nitions of  dwellings  and  apartments  for 
the  benefit  of  the  staff  of  the  sales  de- 
partment. A  building  occupied  as  a 
habitation  by  one  family  is  defined  as  a 
dwelling,  an  apartment  being  desig- 
nated as  a  building  inhabited  by  two  or 
more  families.  Buildings  divided  ver- 
tically into  single  habitations,  even 
though  they  may  occupy  a  single  block, 
are  considered  dwellings;  while  build- 
ings divided  horizontally  are  called 
apartments.  An  apartment  building 
may  have  one  entrance  and  -one  street 
number  for  all  the  suites  in  it,  or  it  may 
have  separate  entrances  and  separate 
street  numbers  for  each  suite,  but  it  is 
still  an  apartment  building.  Many  two- 
apartment  houses  in  Boston  have  two 
doors  and  two  street  numbers,  one  for 
the  first  and  one  for  the  second  floor. 
These  buildings  are  apartment  houses, 
and  each  suite  on  the  second  floor  is 
denoted  "Suite  2."  In  such  cases  the 
street  number  of  the  first  floor  suite 
has  no  "Suite  2"  designation  and  the 
street  number  of  the  second-floor  suite 
has  no  "Suite  1"  designation. 


Associations 
and  Societies 

A  complete;  Directory  of  Electrical 
Associations  is  rcgiiiiirly  printed  in 
the  first  issue  of  eacli  month  on  the 
ncxt-to-last  text  page. 


New     York    Jovian    Open    Season. — 

The  first  meeting  of  the  fall  and  winter 
season  of  the  Jovian  League  of  New 
York  City  was  held  at  Browne's  Chop 
House  last  Wednesday   noon. 

Electric    Power    Club    Meeting. — The 

next  meeting  of  the  Electric  Power 
Club  will  be  held  at  the  Homestead 
Hotel,  Hot  Springs,  Va.,  on  Nov.  15, 
16,  17  and  18.  C.  H.  Roth,  1410  West 
Adams  Street,  Chicago,  is  secretary. 

Electric  Railway  Manufacturers' 
Meeting. — The  annual  meeting  of  the 
American  Electric  Railway  Manufac- 
turers' Association  will  be  held  in  At- 
lantic City,  in  the  Park  Avenue  room 
of  the  Marlborough-Blenheim  Hotel,  on 
Wednesday  afternoon,  Oct.  11,  at  4 
o'clock. 

San  Francisco  Section  A.  I.  E.  E. — 
At  the  first  meeting  of  the  season  held 
at  the  Engineers'  Club  on  the  evening 
of  Sept.  22,  the  subject  was  "The  Ap- 
plication of  Electricity  to  Gasoline- 
Driven  Automobiles."  H.  S.  Clarrage, 
of  Vance,  Clarrage  &  Company,  pre- 
sented a  paper  on  "Entz  Transmission" 
and  H.  A.  Hussey  read  a  paper  on 
"Electric  Starting,  Lighting  and  Igni- 
tion as  Applied  to  the  Automobile." 

Dallas  Electric  Club. — Directly  after 
the  regular  luncheon  meeting  on  Sept. 
22  the  members  of  the  Dallas  Electric 
Club  and  Jovian  League  visited  the 
Armstrong  Packing  Company's  plant. 
On  Sept.  29,  W.  D.  Schnauder,  super- 
intendent of  power  of  the  Texas  Power 
&  Light  Company,  gave  a  practical 
demonstration  of  the  use  of  a  high 
frequency  oscillator  in  testing  high 
voltage  insulators.  This  oscillator  is 
desired  for  use  in  testing  for  voltages 
up  to  100,000. 

Education  Extension  Work  of  Sche- 
nectady Section  of  the  Institute. — Dur- 
ing the  coming  winter  various  oppor- 
tunities for  study  will  be  available  to 
local  and  national  members  of  the 
.American  Institute  of  Electrical  En- 
gineers residing  in  and  near  Schenec- 
tady. Union  College  will  offer  courses 
in  mathematics,  physics,  chemistry  and 
economics  to  graduates  of  technical 
colleges  and  others  whose  previous 
training  will  enable  them  to  follow  the 
work.  Each  course  will  be  given  at 
the  college  one  evening  per  week.  The 
tuition  will  be  $10  per  course.  Regis- 
tration officially  closed  on  Oct.  5.  In 
addition,  a  special  course  is  being  con- 
sidered at  the  suggestion  of  the  Insti- 
tute. This  will  teach  the  elements  of 
the  logical  and  concise  formation  and 
arrangement  of  business  letters,  in- 
structions, reports,  contracts  and  speci- 
fications. Tentative  plans  already  have 
been  made  for  it. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer^  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


ELECTRIC  DENTAL  OUTFITS 

SHOW  GOOD  DEMAND 

Electric   Motors  Fast   Superseding   Old  Foot-Power 

Machines — Manufacturers      Preparing     for 

Permanent   Increase   in   Business 

Electrical  apparatus  is  fast  gaining  a  foothold  in  dental 
offices.  The  electric  motor  for  drilling,  smoothing  and  pol- 
ishing is  superseding  the  old  foot-power  apparatus.  Many 
electric-heating  appliances  are  now  being  used  where  oil 
or  gas  heaters  were  formerly  used.  It  has  not  been  diffi- 
cult, it  is  understood,  to  educate  dentists  to  the  value  of 
electrical  outfits,  particularly  the  younger  men.  There  is, 
herefor,  now  a  larger  demand  for  this  kind  of  equipment 
than  at  any  previous  period,  and  it  is  known  that  certain 
manufacturers  are  preparing  in  their  factories  for  a  per- 
manent increasing  business  in  these  lines. 

Prices  have  been  advanced  to  cover  the  increased  costs 
of  raw  materials,  labor  and  to  some  extent  increases  in 
selling  expenses.  Deliveries  generally  are  longer  owing 
to  the  difficulty  in  obtaining  materials  and  certain  classes 
of  skilled  labor. 


SIMPLIFICATION   OF  DISCOUNTS 

Increasing  Costs  Forced  Raise  in  Price  Which  Took 
Form  of  Omitting  Discounts  One  by  One 

One  of  the  benefits  occurring  from  the  European  war 
which  will  undoubtedly  have  a  profound  effect  upon  the  elec- 
trical industry  has  been  the  simplification  of  discounts. 
The  discount  evil  has  forced  its  way  into  practically  every 
trade.  There  was  one  basic  discount  and  after  that  the 
buyer  took  what  he  could. 

Prior  to  the  war  the  manufacturer  offered  to  the  jobber 
a  string  of  discounts  that  often  were  astonishing.  The  pres- 
ent practice,  especially  on  wiring  materials,  is  for  a  single 
discount. 

The  rapidly  increasing  values  of  raw  material  on  the 
one  hand  and  increased  labor  costs  on  the  other,  by 
forcing  higher  prices  of  the  finished  product  have  been  the 
reasons  back  of  this  reform.  In  increasing  the  prices,  how- 
ever, manufacturers  were  careful  not  to  increase  the  list. 
That  remained  unchanged.  Instead  one  of  the  discounts 
to  the  jobber  was  eliminated.  At  the  next  increase  another 
discount  was  eliminated  and  so  on  until  but  a  single  dis- 
count remained. 

In  some  cases  this  final  discount  is  even  lower  than  the 
old  basic  discount,  in  others  it  is  the  same  as  the  old  basic 
discount;  but  in  quite  few  cases  it  is  approximately  equal 
to  the  old  first  and  second  discounts. 

Thus  the  old  jobbers'  discounts  on  general  supplies,  etc., 
were  50-15-10-5-5  and  now  the  discount  is  47.5.  Those  on 
snap  switches,  were  50-10-16  2/3-5  now  it  is  47.5.  On  cut-out 
material  they  were  70-10-10-10  and  now  all  but  70  is  taken 
off.  Fuse  material  used  to  be  quoted  at  75-10-10-10  off,  but 
now  it  is  62.  Conduit  two  years  ago  was  sold  on  the  basis 
of  50-10-10-10-10-10-10-10-10-10  off  and  now  the  discount  is 
54.  Sockets  that  were  quoted  at  70-10-10-10-10-10-10-10-10- 
10-10-10-10-10  are  now  quoted  at  80  off.  In  this  last  case, 
which  is  the  most  glaring  of  all  under  the  old  system,  the 
jobber's  total  discount  was  92.2  off.  Thus  the  loss  to  him  is 
but  a  little  more  than  12  per  cent.  The  increase  in  price, 
therefore,  has  been  slight  but  the  simplification  of  discount 
has  been  considerable. 

Under  the  old  system,  unless  there  was  prepared  a  table 
before  hand,  the  trade  had  considerable  difficulty  in  arriv- 
ing at  a  net  price,  all  of  which  is  now  past.     To  the  manu- 


facturer there  is  a  decided  advantage  in  the  new  discounts 
in  that  the  chances  for  a  mistake  in  quoting  a  net  price  to 
the  trade  are  greatly  minimized. 


OUTDOOR  SUBSTATIONS  INCREASE 

Lively  Demand  Is  Had  for  Pole-Top  Switches  and 
Other  High-Tension  Line  Apparatus 

A  very  large  volume  of  business  is  being  handled  by  the 
manufacturers  of  outdoor-type  substations  and  high-tension 
line  equipment.  There  is  apparently  a  decided  tendency 
toward  utilization  of  this  type  of  equipment  for  the  larger 
substations  and  a  considerable  part  of  the  increase  in  de- 
mand is  as  a  consequence  for  the  larger  units.  The  outdoor 
stations  are  also  being  used  more  and  more  extensively  for 
the  larger  industrial  plant  substations.  Particularly  is  this 
true  in  connection  with  the  great  activity  of  the  steel  mills 
which  are  making  continuously  more  extensive  application 
of  electrical  equipment,  which  venture  in  turn  has  created 
an  unusual  demand  for  switching  stations  and  high-tension 
busbar  supports,  disconnecting  switches,  choke  coils,  fuses, 
etc.  The  demand  for  pole-top  switches  has  likewise  greatly 
increased,  due  to  the  fact  that  central  station  men  are  realiz- 
ing the  need  and  advantage  of  sectionalizing  high-tension 
lines. 

Manufacturers  of  this  class  of  equipment  have  increased 
their  plant  capacity  and  have  been  working  two  shifts  of 
men,  and  would  work  three  shifts  if  it  were  possible  to 
secure  competent  labor.  Porcelain  and  malleable-iron  fit- 
tings have  delayed  shipments  somewhat,  although  for  the 
most  part  rather  prompt  deliveries  have  been  maintained. 
Prices  have  advanced  on  the  average  from  20  to  30  per  cent 
because  of  labor  and  material  cost  increases,  but  in  this 
field  as  with  the  electrical  manufacturers  generally,  the 
prices  have  been  maintained  as  nearly  normal  as  possible 
in  the  face  of  enormous  increases  in  raw  material  prices, 
in  a  loyal  attempt  to  take  care  of  their  customers.  And  it 
is  said  that  manufacturers  this  year  will  not  make  as  large 
a  percentage  of  profit  on  the  gross  business  as  usual,  be- 
cause of  this  condition  in  the  raw  material  market. 


METAL  MARKET  STRONG 

Immense  Foreign  and  Domestic  Buying  of  Copper 
and  Steel  Forerunner  of  Higher  Prices 

Conditions  in  the  metal  market  are  fast  approaching  the 
state  that  obtained  last  spring  when  prices  were  at  their 
height.  Deliveries  for  the  remainder  of  the  year  can  be 
had  on  but  a  very  small  amount  of  metal  and  there  is 
every  indication  that  1917  will  be  a  year  of  maximum  pro- 
duction. 

Following  the  placement  by  the  British  Government 
toward  the  end  of  September  in  this  country  of  an  order 
for  200,000  long  tons  of  copper,  the  largest  single  order  of 
copper  ever  placed,  at  close  to  27  cents  a  pound,  producers 
predicted  that  copper  would  undoubtedly  pass  the  30-cent 
mark  before  the  year  closed,  and  that  the  May  figure  of 
31  cents  would  not  long  stand  as  high.  Market  quotations 
now  place  electrolytic  for  Oct.  at  28%;  for  Nov.,  28  M,;  Dec, 
28;  first  quarter  1917,  27%.  These  prices,  however,  are 
nominal  and  are  finding  neither  buyers  nor  sellers.  Dur- 
ing the  past  week  there  has  been  evidence  of  a  number 
of  sales  of  small  quantities  of  copper  for  prompt  delivery 
at  29  to  30  cents. 

Many  large  domestic  buyers,  including  a  number  of 
prominent    electrical    manufacturers    and    wire    mills,    are 
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in  the  market  for  quantities  of  copper,  and  quotations  are 
being  asked  for  deliveries  up  to  the  end  of  1917.  These 
manufacturers  have  anticipated  higher  prices  and  diffi- 
culty in  obtaining  the  red  metal  and  are  taking  no  chances. 
When  it  is  understood  that  orders  calling  for  six  months 
delivery  are  ordinarily  very  rare,  the  conditions  under 
which  the  trade  is  laboring  will  be  appreciated. 

Steel  prices  have  advanced  on  shapes,  and  an  advance 
on  bars  and  plates,  it  is  understood,  can  be  expected  to 
follow  shortly.  A  number  of  large  domestic  buyers  not 
willing  to  wait  longer  have  brought  this  condition  about  by 
rushing  into  the  market  with  orders. 


WESTERN   ELECTRIC   TO   MAKE 

$1,000,000    PLANT  ADDITIONS 

Gross  Sales  for  Current  Year  Will  Reach  $100,000,000 

— Biggest  Yet  in  Company's  History — 

Orders  Exceed  Production 

Western  Electric  gross  for  the  year  to  Dec.  31  will  reach 
$100,000,000.  The  previous  biggest  year  gross  was  $77,- 
000,000.  This  refers  to  actual  shipment  of  goods  to  cus- 
tomers. The  incoming  orders  booked  will  be  very  much 
greater  than  this  amount.  While  the  Western  Electric 
Company  has  no  war  orders,  it  has  felt  the  effect  of  the 
war  by  limitation  of  raw  material  supplies  on  the  one  hand 
and  abnormal  demand  for  its  products  on  the  other. 

The  directors  recognize  the  fact  that  the  present  condi- 
tions are  entirely  abnormal;  at  the  same  time  the  pressure 
is  here  and  cannot  be  entirely  ignored.  As  a  result,  they 
have  authorized  further  plant  additions  which  will  call  for 
the  expenditure  of  nearly  $1,000,000.  The  Western  Electric 
Company  is  employing  23,000  people. 


RUSSIAN  ELECTRICAL  MARKET 

Trade  Now  Looking  to  the  United  States  to  Supply 
Needs  Formerly  Supplied  by  Germany 

Much  has  been  Avritten  by  writers  in  this  country  concern- 
ing the  opportunity  of  the  American  manufacturer  in  the 
Russian  market.  An  article,  however,  full  of  significance 
to  the  American  manufacturer  of  electrical  products  ap- 
peared recently  in  the  Russian  electrical  journal,  the  Elek- 
trichestvo,  in  which  it  was  pointed  out  that  imports  of  Ger- 
man electrical  goods  into  Russia  increased  from  a  value 
in  1909  of  $3,500,000  to  a  value  in  1913  of  $8,500,000.  The 
war,  however,  forced  Russia  to  seek  other  suppliers.  As 
her  ally,  Russia  turned  to  Great  Britain,  but  found  that 
country  unwilling  and  unready  to  develop  the  great  Russian 
market. 

Russia  now,  the  journal  states,  is  looking  to  the  United 
States  to  furnish  the  Russian  nation  with  electrical  ma- 
chinery and  electrical  products.  Already  the  United  States, 
it  is  pointed  out,  has  profited  by  securing  orders  for  con- 
siderable quantities  of  telegraph  and  telephone  apparatus 
and  many  tons  of  copper  wire.  There  is  a  strong  demand 
for  small  motors  of  from  %  to  4  hp.,  for  educational  electric 
appliances,  for  x-ray  apparatus,  and  for  every  kind  of  elec- 
trical material.  A  few  weeks  ago,  it  was  impossible  to  pur- 
chase a  single  battery  cell  in  the  whole  of  Petrograd,  and 
there  is  a  feeling  that  the  Russian  market  can  absorb  huge 
quantities   of   supplies   in   the  future. 

Russia,  according  to  the  journal,  wants  Americans  to  take 
the  place  formerly  held  by  the  150,000  German  merchants. 
Three-fifths  of  Russian  capital  has  been  offered  American 
firms  if  they  will  contribute  the  other  two-fifths  in  order 
to  establish  factories  in  Russia.  Continuing,  the  journal 
points  out  that  the  large  field  which  Russia  offers  for  hydro- 
electric engineers  and  factories  is  shown  by  the  fact  that  in 
the  European  Russia,  including  Finland,  and  in  the  Ural 
and  the  Caucasus,  the  utilizable  hydraulic  power  is  esti- 
mated at  about  10,000,000  kw.,  while  the  amount  utilized 
is  less  than  in  any  other  country  in  Europe.  In  round 
figures,  around  200,000  kw.  is  developed,  of  which  1.8  per 
cent  consists  of  small  installations. 


FIRM  MARKET  FOR  STOKERS 

With  Present  Business  Above  Normal,  Manufactur- 
ers Are  Optimistic  Regarding  Future 

The  volume  of  business  in  mechanical  stokers  now  under 
way  is  considerably  above  normal.  Incoming  orders,  it  is 
understood,  are  slacking  off  somewhat  at  present,  but  this 
is  believed  to  be  seasonable  and  by  no  means  permanent.  It 
is  the  general  belief  of  manufacturers  in  this  line  that  pros- 
pects for  the  future  are  good.  In  addition  to  the  present 
marked  industrial  expansion  of  the  country  it  is  pointed 
out  that  the  art  is  young  and  growing  rapidly.  Present 
business  was  undoubtedly  first  stimulated  by  war  orders 
after  which  orders  from  factories  engaged  in  manufacturing 
more  peaceful  products  followed. 

Prices  have  advanced  in  some  instances  20  to  30  per  cent. 
This  of  course  is  owing  to  the  advance  in  manufacturing 
materials  and  labor.  Because  of  the  difficulty  in  obtaining 
sufficient  quantities  of  these  two  latter  items  at  specified 
times,  stoker  deliveries  have  necessarily  been  delayed. 

Credits  and  collections  have  been  satisfactory.  Stoker 
jusiness  is  for  the  most  part  confinsd  to  comparatively  large 
corporations  of  recognized  standing,  so  that  there  is  seldom 
any  trouble  on  account  of  credit. 


SELF-LUMINOUS  COMPOUND 

FOR  SWITCHES  AND  SOCKETS 

The    New    Radium    Paint   to    Be    Used   on   Line   of 
Switches  Soon  Ready  for  Market — Luminous- 
Headed  Screws  for  Switch  Plates 

One  of  the  large  manufacturers  of  switches,  sockets  and 
supplies  is  now  preparing  to  bring  out  a  line  of  electric 
light  switches  and  sockets  pointed  with  a  self-luminous  com- 
pound which  will  render  their  location  visible  in  the  dark. 
A  "radium"  paint  will  be  used,  similar  to  that  already  re- 
cently employed  on  luminous  dial  watches,  compasses,  etc. 
This  paint  is  continuously  self-luminous,  and,  it  should  be 
noted,  is  to  be  distinguished  from  the  luminous  paints  and 
pull-chain  balls  which  have  been  on  the  market  for  some 
years,  which  require  exposure  to  strong  light  to  make  them 
luminous  in  the  dark  for  a  period  of  several  hours. 

The  base,  zinc  sulphide,  is  the  same  for  the  new  self- 
himinous  paint  as  for  the  older  phospherescent  paint  which 
absorbs  light  and  then  gives  it  out  again,  shining  with  a 
greenish  or  bluish  glow  in  the  dark.  The  new  paint,  how- 
ever, contains  a  small  quantity  of  radium  bromide,  the 
alpha-particles  of  which,  continuously  bombarding  the  crys- 
tals of  the  sulphide,  render  it  luminous  in  the  dark  with  a 
pale  greenish  glow  of  about  the  intensity  of  a  rubbed  phos- 
phorous match.  By  increasing  the  quantity  of  radium  com- 
pound included  in  the  paint  the  more  brilliant  can  this 
phosphorescent  glow  be  made.  On  aeroplane  compasses 
used  by  the  European  armies,  the  luminous  compound  em- 
ployed is  of  such  intrinsic  brilliancy  that  its  glow  can  be 
seen  even  in  contrast  with  twilight.  Such  a  high  mixture 
of  radium  compound,  however,  rapidly  disintegrates  the  zinc 
sulphide,  so  that  the  life  of  the  paint  may  be  barely  twelve 
months.  In  the  intensity  to  be  used  on  the  new  switches, 
which  has  been  found  most  practical  for  average  use  on 
watch  dials,  etc.,  the  figures  are  readily  visible  in  a  darkened 
room,  and  such  paints  have  an  assured  luminous  life  of  ten 
to    fifteen    years,   if   not   longer. 

It  is  proposed  to  tip  the  switch  push  buttons  with  this 
luminous  compound,  so  that  when  entering  a  darkened 
room  the  user  can  quickly  find  the  button,  press  it,  and 
secure  electric  light. 

In  order  that  ordinary  flush  switches  already  installed 
may  be  made  luminous,  the  electrical  manufacturer  re- 
ferred to  has  devised  the  ingenious  expedient  of  luminous- 
head  screws  which  can  be  used  to  replace  the  present  screws, 
giving  visible  points  of  luminosity  by  which  the  switch  can 
be  located  in  a  darkened  room. 

The  cost  of  the  making  and  applying  the  self-luminous 
paint  is,  at  present  market  prices  of  materials,  about  $1 
per  square  inch.  At  this  rate  it  is  expected  that  the  extra 
cost  of  equipping  an  ordinary  electric  light  switch  will  be 
from   20   cents   to   30   cents. 
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Manufacturing  and  Industrial 

Henrici,  Kent  &  Lowry,  cMijrineers,  Kansas  City,  Mo.,  have 
moved  from  tht'ir  former  loeation  at  715  Reserve  Bank 
Ikiildinj?  to  2li2  Commerce  liuildini?. 

\Vm.  Mueller  &  Company  have  opened  an  office  in  room 
1729  McCormick  Building,  Chicago,  111.,  as  sales  representa- 
tives for  R.  J.  Carney  &  Company,  of  Grinnell,  Iowa. 

The  Federal  Sign  System  (Electric)  has  moved  its  New 
York  office,  combining  it  with  its  showrooms  and  factory 
in  very  much  larger  quarters  at  627-649  West  Forty-third 
Street. 

William  Taylor,  203  Electrical  Exchange  Building,  136 
Liberty  Street,  New  York,  has  been  appointed  the  New 
York  sales  manager  of  the  Stoneware  Electric  Stove  Works 
of  Dover,  N.  J. 

William  Miller  Tompkins  has  been  made  the  Philadelphia 
representative  of  the  Ward  Leonard  Electric  Company  of 
Mount  Vernon,  N.  Y.  His  address  will  be  4813  Haverford 
Avenue,  Philadelphia. 

G.  R.  Veeder  has  been  appointed  manager  of  retail  sales 
for  the  Wood  Dual  Power  Car,  Chicago,  111.  For  three 
years  he  was  Chicago  sales  manager  for  the  Anderson 
Electric  Car  Company,  makers  of  the  Detroit  Electric. 

The  Union  Metal  Manufacturing  Company,  Canton,  Ohio, 
has  removed  its  New  York  office,  in  charge  of  William 
A.  Daunt,  from  the  Country  Life  Permanent  Exposition, 
Grand  Central  Terminal,  to  31-33  East  Twenty-seventh 
Street. 

Brass  Mills  Cause  Delay  in  Flashlight  Deliveries. — The 
French  Battery  &  Carbon  Company  has  announced  that 
owing  to  the  failure  of  brass  mills  to  make  contract  de- 
liveries of  sheet  brass,  cigarette  type  cases  will  not  be 
ready  for  delivery  until  Nov.  1,  1916,  and  number  33  light- 
ing batteries  will  not  be  ready  for  delivery  until  Feb.  1. 

New  Buffalo  Location  for  Western  Electric  Company. — 
The  Western  Electric  Company  has  moved  its  offices  and 
showrooms  in  Buffalo  from  98  Terrace  to  709-11  Main 
Street.  The  new  location,  with  two  large  show  windows 
fronting  on  two  streets,  affords  splendid  display  facilities. 
J.  W.  Tabb  is  the  manager. 

Fixture  Manufacturer  Increases  Factory  Space. — The 
Mohrlite  Company  of  Urbana,  Ohio,  manufacturer  of  di- 
rect, indirect  and  portable  electric  fixtures,  is  moving  into 
a  new  60  x  100-ft.  factory.  In  its  new  home  this  concern 
will  occupy  three  times  the  floor  space  of  its  present  quar- 
ters. This  company  moved  its  factory  from  the  Pacific 
Coast  to  Urbana  last  January,  and  since  has  outgrown  the 
space  taken  at  that  time.  A  part  of  the  increased  business 
is  attribute(J  to  orders  received  from  the  following  foreign 
countries:  Sicily,  Norway,  Australia,  Japan,  Hawaii,  Eng- 
land and  France. 

General  Vehicle  Company  Moves  Chicago  O'ffice  to  New 
Quarters. — The  Chicago  sales  office  of  the  General  Vehicle 
Company  has  been  removed  from  the  Otis  Building  to  quar- 
ters on  Automobile  Row  at  1621  Michigan  Avenue.  Here 
the  company  will  have  an  ofllee  and  showrroom  43  ft.  by 
105  ft.  in  which  truck  chassis  will  be  exhibited,  and  a  room 
back  of  this  400  ft.  by  43  ft.  whcit;  a  large  stock  of  parts 
will  be  maintained.  There  is  also  sufficient  space  for  a 
service  station  which  the  company  may  install  at  a  later 
date.  The  Chicago  manager  of  the  General  Vehicle  Com- 
pany is  C.  W.  Squires,  Jr. 

Shortage  of  Freight  Cars. — Conditions  which  are  stead- 
ily becoming  more  acute  have  recently  prompted  the  Inter- 
state Commerce  Commission  again  to  call  attention  to  a 
threatened  shortage  of  freight  cars  and  to  urge  the  adoption 
of  all  possible  steps  to  alleviate  conditions.  The  commis- 
sion urges  upon  both  carriers  and  shippers  the  necessity 
for  close  supervision  of  the  methods  of  loading,  unloading, 
and  moving  of  cars  to  secure  the  fullest  possible  use  of  all 
available  equipment.  The  commission'  emphasizes  the  ad- 
visability of  shippers  securing  the  prompt  and  full  loading 
of  cars,  and  of  consignees  exercising  the  same  degree  of 
promptness  in  their  unloading  and  release.  It  is  urged  that 
individual  shippers  and  their  associations  and  the  carriers 
co-operate  in  this  matter  in  order  to  avoid,  so  far  as  pos- 
sible, the  delays  consequent  upon  a  general  car  shortage. 


Itosch  Magneto  Company  Builds  Another  Addition. — The 

recent  big  addition  to  the  extensive  Springfield  (Mass.) 
works  of  the  Bosch  Magneto  Company  is  to  be  further 
augmented  by  a  large  addition  providing  more  than  60,000 
additional  square  feet.  Ground  has  already  been  broken 
for  the  new  building,  and  its  completion  will  be  rushed  to 
the  utmost  in  order  to  be  able  to  take  care  of  the  increased 
demand  for  Bosch  products.  The  addition  is  to  be  a  single 
story  building  with  a  saw-tooth  type  of  roof  providing  the 
maximum  of  light  and  ventilation.  When  this  second  addi- 
tion is  completed,  there  will  be  more  than  130,000  sq.  ft. 
of  manufacturing  space  which  will  have  been  added  to  the 
Bosch  works  during  1916. 

G.  L.  Simonds  &  Company,  Chicago,  111.,  has  announced 
a  change  in  name.  In  the  future  the  company  will  be 
known  as  the  Vulcan  Fuel  Economy  Company.  The  cor- 
poration simply  adopto  a  new  name.  The  personnel  and 
policies  of  the  organization  remain  the  same.  The  only 
change,  in  addition  to  that  of  the  name,  is  an  increase  in 
capital,  the  better  to  handle  the  company's  growing  busi- 
ness. According  to  the  announcement  a  number  of  factors 
led  to  this  change,  chief  among  which  is  the  great  increase 
in  scope  and  growth  of  the  business.  When  the  company 
was  incorporated  in  1909  the  name  of  Simonds  was  selected 
because  Mr.  Simonds  for  many  years  personally  had  han- 
dled much  of  the  selling  end  of  the  Vulcan  soot  cleaner 
business.  The  purpose  of  connecting  the  name  "Simonds" 
and  "Vulcan"  it  is  felt  has  been  largely  satisfied  in  the 
time  that  has  gone  by  and  now  a  more  fitting  name  for  a 
larger  organization  is  in  order.  Another  reason  for  this 
change  is  that  the  name  G.  L.  Simonds  &  Company  is  not 
at  all  descriptive. 

Active  Trade  in  Union  Metal  Standards. — The  Union 
Metal  Mfg.  Company,  Canton,  Ohio,  reports  active  work 
by  municipalities  in  the  installation  of  ornamental  light- 
ing standards.  During  the  past  month  a  contract  was  se- 
cured for  an  installation  at  Allentown,  Pa.,  which  calls  for 
posts  of  a  rather  unusual  design,  in  that  each  will  be  fur- 
nished with  an  ornamental  flower  bowl  mounted  just  above 
the  middle  of  the  post  body.  It  is  said  that  Allentown  is 
the  first  city  to  resort  to  this  esthetic  feature  in  connection 
with  a  general  street-lighting  standard  although  various 
designs  have  been  worked  out  for  parks  and  boulevards. 
The  standards  will  be  equipped  with  General  Electric 
Novalux  fixtures  for  type  C  lamps.  Another  recent  order 
has  been  placed  by  the  city  of  Amsterdam,  N.  Y.,  which 
includes  101  ornamental  standards  with  General  Electric 
Novalux  fixtures  for  type  C  lamps.  The  installation  for 
Canton,  Ohio,  mentioned  on  page  475  of  the  Sept.  2  issue 
of  the  Electrical  World,  will  consist  of  500  Union  Metal 
pressed  steel  standards,  approximately  100  of  them  being 
equipped  with  General  Electric  luminous  arc  lamps  and 
the  remainder  with  250  and  400-cp.  type  C  series  lamps. 
Another  installation  of  interest  is  being  carried  out  under 
the  auspices  of  the  Eastern  States  Agricultural  &  Indus- 
trial Exposition,  Inc.,  at  Springfield,  Mass.  Ornamental 
standards  and  luminous  arc  larhps  will  be  used  for  light- 
ing the  boulevards  and  grounds  of  the  exposition. 


NEW  YORK  METAL  MARKET  PRICES 

, Sept.  26 ,       , Oct.  3 , 

Selling  Prices  Selling  Prices 

Bid          Asked  Bid         Asked 

Copper                                            £       s     d  £        s      d 

London,  standard  spot    ....           116      0      0  119      10     0 

Prime   Lake 28.00       to  28.50t  28.25       to  28.50t 

Electrolytic    28.37y2  to  28.62% f  28.50      to  28.75t 

Casting      26.621/2  to  26.75  26.50      to  27.00t 

Copper  wire  base SS.OOt  33.00t 

Lead 7.00  7.00 

Nickel    50.00  50.00 

Sheet  zinc,  f.o.b.  smelter...               15.00  15.00 

Spelter,    spot    9.05       to    9.30  9.55       to    9.67»4 

Tin,    straits    38.621^  38.50 

Aluminum,  98  to  99  per  cent   61.00       to  62.00t  61.00      to  62.00 

OLD  METALS 

Heavy  copper  and  wire.  ..  .    23,00       to  23.50t  22.50      to  23.00t 

Brass,    heavy     13.00      to  13.25t  13.25       to  13.50t 

Brass,    light    10.00       to  10.50t  10.00      tolO.BOt 

Lead,    heavy    5.871/2  to    O.OOf  5.871/2  to    6.00t 

Zinc,   scrap 6.25       to    6.75t  6.50      to    6.75t 

COPPER  EXPORTS 

Total  tons  to  Oct.    3 K 

tNominal. 
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Corporate  and  Financial 

Boonton  (N.  J.)  Electric  Company, — The  New  Jersey 
Board  of  Public  Utility  Commissioners  has  granted  the 
company  permission  to  issue  bonds  for  $20,000  for  exten- 
sions. 

Central  Illinois  Light  Company,  Peoria,  111. — A  block  of 
first  and  refunding  mortgage  bonds  is  being  oflFered  at  97.5 
and  interest  yielding  5.15  per  cent. 

Consolidated  Gas,  Electric  Light  &  Power  Company  of 
Baltimore,  Md. — An  announcement  has  been  made  that  plans 
for  the  retirement  of  120  shares  of  the  preferred  stock  of 
the  company  have  been  completed  between  three  prominent 
banking  houses  and  the  company.  The  new  arrangements 
call  for  more  comprehensive  financial  plans  than  were  first 
decided  upon.  The  company  now  proposes  to  make  an  issue 
of  $8,500,000  of  5  per  cent  five-year  convertible  gold  notes 
and  coincidentally  to  pay  off  all  its  $4,103,754  preferred 
stock  at  120.  The  right  is  given,  subject  to  approval  by  the 
Public  Service  Commission  of  Maryland,  to  the  common 
shareholders  of  record  Oct.  13,  to  subscribe  on  or  before 
Nov.  15,  1916,  for  the  notes  to  the  extent  of  60  per  cent 
of  their  respective  holdings  of  the  common  stock.  The  pro- 
ceeds of  the  sale  of  these  notes  will  be  used  for  the  retire- 
ment, by  purchase  or  redemption,  of  the  now  outstanding 
preferred  stock,  and  for  the  acquisition  of  property,  the 
construction,  completion,  extension  and  improvement  of  its 
plant  and  distributing  systems,  and  the  discharge  of  its 
floating  indebtedness  heretofore  incurred  for  these  purposes. 
The  notes  will  be  dated  Nov.  15,  1916,  and  will  mature  on 
No.  15,  1921.  They  will  bear  5  per  cent  interest  from  Nov. 
15,  1916,  and  will  be  convertible  at  the  option  of  holders 
after  Nov.  15,  1918,  into  common  stock  at  $110  per  share. 
The  company  reserves  the  right  to  call  for  redemption  all  or 
any  part  of  the  notes  on  any  interest  date  on  or  after 
May  15,  1919,  at  101.5  per  cent  of  par  and  interest,  on 
sixty  days  notice,  but  if  so  called  for  redemption  the  notes 
may  be  converted  into  common  stock  up  to  thirty  days  prior 
to  the  date  of  redemption.  Notes  will  be  in  denominations 
of  $100,  $500  and  $1,000.  Upon  the  approval  of  this  issue 
of  notes  by  the  Public  Service  Commission  of  Maryland  the 
company  will  call  for  redemption  on  April  1,  1917,  its  now 
outstanding   preferred   stock. 

Detroit  (Mich.)  Edison  Company. — This  company  has  of- 
ficially taken  over  the  Eastern  Michigan  Edison  Company. 
The  plant  at  Geddes  is  to  be  replaced  by  a  new  and  mod- 
ern plant. 

Manistique  (Mich.)  Light  &  Power  Company. — Reports 
from  Manistique  state  the  property  of  the  company,  to- 
gether with  that  of  the  Consolidated  Lumber  Company,  has 
been  purchased  by  Minneapolis  interests.  It  is  understood 
that  plans  are  held  for  the  immediate  enlargement  of  the 
power  plant  and  operating  facilities. 

Mount  Whitney  Power  &  Electric  Company,  Visalia,  CaL 
— On  Sept.  5  the  control  of  the  company  passed  from  John 
Hays  Hammond  to  H.  E.  Huntington  and  associates  of  New 
York,  and  at  a  directors'  meeting  held  on  that  day  the 
following  officers  were  elected:  President,  G.  C.  Ward; 
treasurer  A.  N.  Kemp;  vice-presidents,  Ben  M.  Maddox,  S. 
Mitchell  and  W.  R.  Spalding;  directors,  C.  R.  Blyth  and 
E.  R.  Davis.  Fred  G.  Hamilton  is  to  be  superintendent  of 
the  Western  division  and  A.  J.  Robertson  of  the  Eastern 
division.  R.  E.  Smith  will  be  in  charge  of  the  sales  depart- 
ment, E.  E.  Baker  is  secretary  and  R.  C.  Bulger,  auditor. 
The  new  owners  plan  an  energetic  business  campaign  for 
the  development  of  this  company's  territory. 

Sheboygan  (Wis.)  Electric  Light  &  Power  Company.  —  A 
new  issue  of  $225,000  of  first  mortgage  6  per  cent  sinking 
fund  gold  bonds  due  on  Aug.  1,  1913,  is  being  offered  at  par 
and  interest.  It  is  planned  to  use  part  of  the  proceeds  of  this 
issue  to  largely  increase  the  development  on  the  Black  River, 
where  the  company  now  operates  two  hydroelectric  plants. 

West   Texas   Electric   Company,    Sweetwater,   Tex. — The 

company  will  enlarge  its  electric  light  and  power  plant. 
It  has  just  increased  its  capital  stock  from  $300,000  to 
$500,000. 

The  Wichita  (Tex.)  Falls  Electric  Company. — The  com- 
pany has  increased  its  capital  stock  from  $700,000  to  $775,- 
000.     It  will  make  improvements  to  its  plant. 


New  Utility  and  Industrial  Companies 

The   Automatic   Electric  Generating   System   Corporation 

of  New  York,  N.  Y.,  has  filed  articles  of  incorporation  with 
a  capital  stock  of  $100,000  by  M.  Elson,  F.  Samuels  and  M. 
Giles,  149  Broadway,  New  York,  N.  Y. 

The  Farm  Lighting  &  Power  Company  of  Paterson,  N.  J., 
has  been  incorporated  by  Edwin  Karz,  Carl  Katz  of  Pater- 
son and  F.  A.  Meade  of  Bayonne,  N.  J.  The  company  is 
capitalized  at  $10,000  and  proposes  to  deal  in  gas,  oil  and 
electric  machinery  for  lighting,  heating  and  power. 

The  Rathbone  Sard  Electric  Company  of  Albany,  N.  Y., 
has  been  incorporated  by  R.  E.  Sard,  H.  P.  G.  Nostrand  and 
H.  M.  Blanchard,  North  Ferry  Street,  Albany,  N.  Y.  The 
company  is  capitalized  at  $50,000  and  proposes  to  manufac- 
ture and  deal  in  electric  stoves,  ranges,  bake  ovens,  cooking 
utensils,  etc. 

The  Coleman  Leasing  Corporation  has  filed  articles  of  in- 
corporation under  the  laws  of  the  State  of  Delaware  with  a 
capital  stock  of  $1,000,000.  The  company  proposes  to  man- 
ufacture, sell,  lease  and  operate  and  deal  in  and  with  illu- 
minating signboards.  The  incorporators  are:  Samuel  B. 
Howard,  S.  Anderson  and  L.  H.  Gunther,  all  of  New  York, 
N.  Y. 


Trade  Publications 

Lighting  Fixtures. — The  Alter  Light  Company,  430  South 
Green  Street,  Chicago,  111.,  has  issued  an  illustrated  leaflet 
on  lighting  fixtures. 

Lighting  Fixtures. — The  Gleason-Tiebout  Glass  Company, 
200  Fifth  Avenue,  New  York  City,  has  issued  "Celestialite," 
a  four-page  leaflet  on  some  of  its  recent  installations. 

Portable  Hoists, — "Reliable  Erie"  Portable  Hoists  is  the 
title  of  an  illustrated  catalog  and  price  list  prepared  by  the 
Erie  Clutch  &  Pulley  Company,  2018  Holland  Street,  Erie, 
Pa. 

Fixture  Sockets. — The  Wirt  Company,  Germantown,  Phil- 
adelphia, Pa.,  has  prepared  a  circular  for  dealers  announcing 
its  coming  advertising  campaign.  The  circular  is  well  illus- 
trated. 

Electric  Iron. — A  circular  issued  by  the  American  Electri- 
cal Heater  Company  of  Detroit,  Mich.,  shows  a  sectional 
view  of  the  "American  Beauty"  electric  iron,  emphasis  being 
given  to  exclusive  features. 

Receiver  Separators. — "Welderon  Receiver  Separators"  is 
the  title  of  Bulletin  F  issued  recently  by  the  Elliott  Com- 
pany of  Pittsburgh,  Pa.  The  text  is  well  illustrated  and  va- 
rious types  of  separators  are  described. 

Economizers. — The  B.  F.  Sturtevant  Company,  Hyde  Park, 
Boston,  Mass.,  has  prepared  Bulletin  No.  222  on  economizers 
in  the  power  plants  of  paper  mills.  This  twenty-page  text 
is  well  prepared,  giving  illustrations  of  many  installations 
of  the  economizers. 

Oil  Engine. — The  De  La  Vergne  Machine  Company,  foot 
of  East  138th  Street,  New  York  City,  has  recently  issued 
Bulletin  No.  158  on  its  Type  "D  H"  oil  engine.  The  text  con- 
sists of  sixteen  well  illustrated  pages  describing  each  im- 
portant part  of  the  engine. 

Multivane  Fans. — "Multivane  Volume  Fans"  is  the  subject 
of  Bulletin  228  recently  prepared  by  the  B.  F.  Sturtevant 
Company,  Hyde  Park,  Boston,  Mass.  This  well  prepared 
bulletin  brings  out  advance  information,  dimensions,  capaci- 
ties, horsepowers,  etc.,  of  the  design  No.  3  multivane  fans. 

Heaters. — Catalog  No.  230,  just  issued  by  the  B.  F.  Stur- 
tevant Company,  Hyde  Park,  Boston,  Mass.,  has  been  de- 
signed to  suit  the  needs  of  all  classes  interested  in  heaters 
and  heating.  The  first  part  of  the  book  describes  the  opera- 
tion, construction  and  mechanical  details  of  Sturtevant  heat- 
ers, and  is  intended  for  those  who  are  not  buying  this  class 
of  apparatus  regularly.  The  latter  part,  which  gives  per- 
formance tables,  diagrams  and  dimensions,  is  for  the  bene- 
fit of  engineers,  architects  and  steamfitters,  and  will  enable 
them  to  choose  the  heater  necessai-y  for  any  given  building. 
Diagrams  showing  proper  methods  of  making  steam  connec- 
tions and  the  space  occupied  by  heaters  are  also  included. 
The  text  is  carefully  got  up  and  well  illustrated. 
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BROCKTON,  MASS.— Tlio  contract  for 
the  Installation  of  a  new  elcctrlc-Ughting 
system  at  the  Normal  School  buikling,  a 
system  of  telephones  between  all  buikilnKS 
and  a  renewal  of  the  clock  system  ami  call 
systems  in  the  school  buihling  has  been 
awarded  to  the  Tremaine  Kloctric  Com- 
pany of  Brockton  at  $10,995. 

LUNENBURG.  MASS.— Plans  are  being 
considered  for  extension  of  the  municipal 
electric-lighting  system  to  Goodrichville, 
Mulpus  and  Flat  Hill.  A.  A.  Coop  is  com- 
missioner. 

WEBSTER.  MASS. — Prep.irations  are 
being  made  by  the  Webster  &  Southbridge 
t^as  it  Electric  Company  of  WeVvster  for 
tlie  erection  of  high-tension  wires  to  connect 
the  Southbridge  and  Oxford  lines.  This 
line,  which  is  intended  lo  increase  the  sup- 
ply of  the  Charlton  City  mills,  will  pass 
through  Charlton  Center,  over  Muggctt  Hill 
and  through  Putnamville  to  the  Oxford  line. 

WOHCIOSTER,  MASS.— The  City  Council 
has  authorized  an  extension  of  the  new 
luminous  arc-lighting  system  on  Cambridge 
for  a  distance  of  about  half  a  mile. 

PROVIDENCE,  R.  I. — The  Narragansett 
Electric  Lighting  Company  is  planning  to 
build  an  addition  to  its  power  plant  (48  ft. 
by  70  ft.)  on  Elm  Street.  Other  improve- 
ments and  extensions  are  also  contem- 
plated. 

NEW  LONDON,  CONN. — Arrangements 
are  being  made  to  eliminate  overhead  wires 
on  State  Street.  Wires  for  maintaining  the 
ornamental  lighting  system  will  be  placed 
in  conduits  and  others  transferred  to  rear 
of  buildings. 


Construction 

News  of  I'rojccl.s,  Pliins,  l{i<l.s  an<l  Con 
Iracl-s.      Nolcs  on  Work   lender  Way 


Middle  Atlantic 

BROOKLYN,  N.  Y. — Bids  will  be  received 
by  the  New  York  Municipal  Railway 
Corporation,  85  Clinton  Street,  Brooklyn, 
until  Oct.  16  for  installation  of  tunnel  and 
station  lighting  equipment,  etc.,  Broadway 
subway,  Manhattan.  Plans  and  further  in- 
formation may  be  obtained  upon  application 
to  chief  engineer,  85  Clinton  Street,  Brook- 
lyn. 

DUNKIRK,  N.  Y.— The  grant  of  a  re- 
stricted franchise  to  the  Niagara  &  Lake 
Erie  Power  Company  of  Buffalo  to  supply 
energy  in  Dunkirk  for  industrial  purposes 
was  approved  at  a  special  election  held  re- 
cently. The  franchise  permits  the  company 
to  supply  service  to  consumers  using  75  hp. 
or  more. 

EDEN,  N.  Y.— The  Niagara  &  Lake  Erie 
Power  Company  of  Fredonia  has  petitioned 
the  Public  Service  Commission  for  author- 
ity to  erect  an  electric  transmission  line  to 
the  town  of  Eden  and  install  a  distribution 
system  here. 

MIDDLETOWN,  N.  Y.— Plans  are  being 
considered  by  the  Council  for  the  installa- 
tion of  a  new  lighting  system  on  North 
Street,  to  be  installed  by  the  Orange  County 
Lighting  Company. 

NEW  YORK,  N.  Y.— Bids  will  be  received 
by  C.  B.  J.  Snyder,  superintendent  of  school 
buildings.  Department  of  Education,  Park 
Avenue  and  Fifty-ninth  Street,  New  York, 
until  Oct.  9  for  installing  electric  equipment 
in  additions  to  and  alterations  in  Public 
School  45  on  East  189th  Street,  Lorillard 
Place  and  Hoffman  Street,  borough  of  the 
Bronx. 

NEW  YORK,  N.  Y.— Bids  will  be  re- 
ceived by  the  Interborough  Rapid  Transit 
Company  at  the  office  of  George  H.  Pe- 
gram,  chief  engineer,  165  Broadway,  New 
York  City,  until  Oct.  16  for  completion  of 
the  passenger  station  electric-lighting  and 
electric-heating  systems  for  portions  of  a 
rapid  transit  railroad  in  the  borough  of 
Queens,  routes  36  and  37,  and  the  Jerome 
Avenue  and  White  Plains  Road  lines  in  the 
borough  of  the  Bronx,  routes  16  and  18. 
Specifications,  form  of  contract,  etc.,  may 
be  obtained  at  the  above  office. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  C.  B.  J.  Snyder,  superintendent 
of  school  buildings.  Department  of  Educa- 
tion, Fifty-ninth  Street  and  Park  Avenue, 
New  York,  until  Oct.  16  for  tool  equip- 
ment (and  electric  wiring  for  same),  dupli- 
cate school  plan,  in  Public  Schools  50,  72. 
110.  125.  126;  149,  150.  156  and  165,  bor- 
ough of  Brooklyn  ;  also  Public  Schools  109 
and  171,  borough  of  Manhattan,  and  Pub- 
lic School  6.  borough  of  Queens.  Separate 
bids  to  be  submitted  on  each  item.  Blank 
forms,  plans  and  specifications  may  be  sefen 
or  obtained  at  the  above  office. 

ONEONTA,  N.  Y.— The  Ithaca  Gas  & 
Electric  Company  has  applied  to  the  Public 
Service  Commission  for  permission  to  pur- 
chase the  capital  stock  of  the  Oneonta 
Light  &  Power  Company,  aggregating  $227,- 
800. 

PORT  HENRY,  N.  Y. — The  capital  stock 
of   the    Port    Henry    Light,    Heat    &    Power 


Company  has  been  Increased  from  $50,000 
to  .$100,000.  Tlio  company  contemplates  im- 
provements to  its  system. 

POTSDAM,  N.  Y.— Bids  will  be  received 
by  Dr.  Thomas  E.  Finegan,  deputy  commis- 
sioner of  education.  Educational  Building, 
Albany,  until  Oct.  31  for  construction,  heat- 
ing, plumbing  and  drainage  and  electric 
work  for  the  reconstruction  of  the  State 
Normal  and  Training  School  at  Potsdam. 
I'lans  and  specifications  may  be  obtained 
upon  application  to  Lewis  F.  Pilcher,  state 
nrchitect,  Capitol,  Albany,  upon  deposit  of 
$10. 

ERIE,  PA. — Plans  are  being  prepared 
for  the  construction  of  a  new  substation 
for  the  Erie  Lighting  Company.  Day  & 
Zimmerman  of  Philadelphia,  Pa.,  are  archi- 
tects. 

ERIE,  PA. — Plans  are  being  prepared  by 
the  Hammermill  Paper  Company  for  the 
construction  of  a  new  power  plant,  three 
stories,  88  ft.  by  116  ft.,  to  cost  about  $50,- 
000.  The  Osborn  Engineering  Company, 
Engineers  Building,  Cleveland,  Ohio,  is  con- 
sulting engineer. 

MOUNT  CARMEL,  PA. — The  Edison 
Electric  Illuminating  Company  is  erecting 
a  three-phase,  60-cycle,  22.000-volt  trans- 
mission line  to  furnish  1200  hp.  to  the 
Colonial  Collieries  Company  at  Natalie. 
Tjine  material  and  transformers  have  been 
purchased.   S.   S.  Watkins  is  manager. 

PHILADELPHIA,  PA. — Work  will  soon 
be  begun  on  a  power  station  by  the 
Philadelphia  Electric  Company  at  South 
Chester.  The  plant  will  be  built  in  the  form 
of  two  units,  and  will  have  a  total  c:i- 
pacity  of  120.000  kv/.  The  first  unit  will  be 
ready  for  operation  in  September,  1917,  and 
will  be  operated  by  the  Beacon  Light  Com- 
pany, a  subsidiary  of  the  Philadelphia  Elec- 
tric Company. 

PITTSBURGH,  PA. — John  J.  McKelvey, 
director  of  Public  charities,  has  asked  the 
City  Council  for  an  appropriation  for  the 
installation  of  an  electric-lighting  system 
at  the  City  Home  at  Mayview. 

POLK,  PA. — Bids,  it  is  reported,  will  be 
received  by  the  State  Board  of  Public 
Grounds  and  Buildings.  Harrisburg,  until 
Oct.  17  for  the  installation  of  a  new  tur- 
bine generator  unit  in  the  power  plant  at 
the  Polk  Institute  at  Polk. 

STEELTON,  PA. — Plans  are  being  con- 
sidered by  the  City  Council  for  the  elimin- 
ation of  overhead  wires  in  the  business  dis- 
trict. Standards  will  be  erected  for  arc 
lamps. 

TAMAQUA,  PA. — The  Public  Service 
Commission  has  approved  contract  for  the 
installation  of  a  street-lighting  system  in 
Tamaqua  by  the  Eastern  Pennsylvania 
Light,  Heat  &  Power  Company  of  Potts- 
ville. 

UNION  CITY,  PA. — The  Public  Service 
Commission  has  given  its  approval  of  a 
contract  for  the  installation  of  a  street- 
liehtinf  svstem  in  Union  City  by  the  Union 
City  Electric  Company. 

BELLEVILLE,  N.  J.— The  Kent  Motors 
Company,  recently  incorporated,  is  planning 
to  build  an  electric  power  plant  in  connec- 
tion with  its  proposed  manufacturing  plant 
in  Hillside  s=ci'nn.  Marvin  &  Davis.  ?.f)?, 
Fifth  Avenue.  New  York,  N.  Y.,  are  archi- 
tects. 

BOONTON,  N.  J. — The  Boonton  Electric 
Company  has  been  granted  permission  by 
the  Board  of  Public  Utility  (i^ommissioners 
to  issue  $20,000  in  bonds,  the  proceeds  to  be 
used  for  extensions. 

ELIZABETH.  N.  J.— The  Public  Service 
Electric  Railway  Company  has  been  granted 
permission  by  the  Board  of  Works  to  lay 
underground  conduits,  manholes  and  service 
pipes  in  Bayway. 

IRVINGTON,  N.  J.— The  Town  Commis- 
sion is  considering  the  installation  of  600- 
cp.  nitrogen  street  lamps  on  Union  Place, 
Harper  Avenue  and  other  streets. 

NEWARK.  N.  J.- — The  con.struction  of  a 
new  power  house  on  Bank  Street  for  the 
German   Hospital  is  under  consideration. 

NEWTON.  N.  J. — An  appropriation  of 
$8,000  for  the  installation  of  an  electric- 
lighting  system,  to  replace  the  gas  system 
recently  installed,  is  under  consideration 
by  the   town   committee. 

NEW  BRUNSWICK.  N.  J. — The  Public 
Service  Company  is  contemplating  placing 
its  wires  underground  throughout  the  citv. 
The  cost  is  estimated  at  $100,000. 

RIDGEWOOD,    N.    J.— Bids    will    be    re- 


ceived  by  the  board  of  education  of  Riil, 
wood,   until  Oct.   30,  for  the  construction 
a  new  high  school  building.      S(;parate  I 
to  bo  submitted  for  electrical  work,  heai.n 
anu  ventilating.     H.  S.  Willard  is  presi<l.  n 
of  the  board. 

BALTIMORIO,  Ml).— The  proposal  to  .n 
piopriate  $1,000,000  to  continue  the  <on 
Htruction  of  the  municipal  conduit  and  cl^  ( 
trical  subway  system  will  be  submitted  i 
the  voters  on  Nov.  7.  Raleigh  C.  Thorn,, 
IS  chief  engineer  of  the  electrical  subw  i 
commission. 

COLONIAL  BEACH,  VA.— D.  J.  Gat(  I 
3614   I'ark  Place,  Washington,  D.   C,  wo 
like    catalogs,    prices,    etc.,    on    electric-l 
plant  for  hotel  at  Colonial  Beach,  Va. 

RICHMOND,   VA.— Bids   will   be   recei 
at    the   office    of   the    Administrative    Bo;n . 
305   City  Hall,  Richmond,  Va.,  until  Oct,    I 
for  furnishing  one  electricallv-driven  cent 
fugal    pump    of    5,000,000-gal.    capacity 
water    boosting   service,    and    also    one    1 
hp.  alternating-current  induction  type,  tin 
phase,   wound  rotor  motor  for  operation   w 
a   60-cycle,    3600-volt  circuit.      Specificatim 
may  be  obtained   upon  application   to   Ror,i 
417    City   Hall,   Richmond.      E.   W.   Traffor. 
is  city  electrician. 

ROANOKE,       VA. — Extensive       imprc- 
ments,  involving  an  expenditure  of  betW' 
two  and  three  million  dollars,  will  be  m 
by  the  Norfolk  &  Western  Railway  Comj);,, 
within    the    next    few   months.      Among    i  h 
improvements    planned    is    the    extension    ^ 
the    electrification    of    its    system    on    thn 
divisions,    a   new   freight   station   and   addi 
tions  to  its  shops  in  Roanoke,  etc. 

WASHINGTON,    D.    C— Bids   will   be  re 
ceived  at  the  office  of  the  supervising  archi  ; 
tect.     Treasury     Department,     Washington  ' 
D.  C,  until  Nov.  1  for  the  installation  of  ai 
electrically-operated     sidewalk     type     mai 
lift,  new  hoistway,  etc.,  in  the  United  State 
post    office,    court   house   and   custom   hon 
in    Miami,    Fla.      For    details    see    propo 
columns. 

WASHINGTON,  D.  C— Among  tin 
recommendations  submitted  to  the  Commis 
sioners  of  the  District  of  Columbia  by  th. 
Columbia  Heights  Citizens'  Association  i.- 
the  installation  of  an  electric-lighting  svs- 
tem on  Fourteenth  Street,  from  Florido 
Avenue  to  Shepherd  Street  northwest,  and' 
the  installation  of  electric  lamps  on  a  num- 
ber of  other  streets  in  that  section  of  the' 
city. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  chief  signal  of- 
ficer, War  Department,  Washington,  D.  C. 
until  Oct.  13  for  furnishing  under  proposal! 
853,  100  receivers,  50  ringers,  100  screW' 
plugs.  100  caps,  100  rings,  50  slides,  25 
generators,  250  plugs,  200  cups,  450  con- 
densers, 500  diaphragms,  10,000  carbide^ 
charges,  27  generators,  104  receivers,  104 
transmitters,  130  cross  connecting  blocks,, 
hand  set  telephones,  telephone  head  set,  re- 
tardation coils,  mountings  for  same,  gun 
telephones  and  condensers.  For  further  in- 
formation address  Charles  S.  Wallace, 
major,  signal  corps,  U.  S.  A. 

WASHINGTON,  D.  C. — The  special  board 
of  engineer  officers,  composed  of  Col.  H.  C. 
Newcomer,  Lieut. -Col.  C.  A.  F.  Flagler  and 
Lieut. -Col.  William  W.  Harts,  has  sub- 
mitted a  report  to  the  Secretary  of  War  in- 
dorsing the  project  of  the  Langfitt  Board 
of  1913  for  the  establishment  of  a  power 
plant  near  the  Great  Falls  of  the  Potomac 
for  the  dual  purpose  of  increasing  the  water 
supply  of  the  District  of  Columbia  and  for 
development  of  power  to  generate  electricity 
for  lighting  and  other  purposes  for  the 
Federal  and  District  Governments.  The; 
Langfitt  plan  contemplates  the  construction 
of  a  dam  in  the  river  about  a  third  of  a 
mile  above  Chain  Bridge.  The  cost  is  esti- 
mated at  $5,172,600  for  increase  of  water, 
supply  and  $9,849,000  for  power  develop- 
ment. 

WASHINGTON,   D.    C. — Bids   will  be  re- 
ceived  at   the   Bureau   of   Supplies   and   Ac- 
counts,     Navy      Department,      Washington, 
D.    C,    for   furnishing   at   the   various  navy 
yards  and  naval  stations  the  following  sup- . 
plies :     Puget  Sound,  Wash.,  Schedule  211 — 
for    furnishing    and    installing    electrically- 
operated   refrigerating   apparatus.      Charles- 
ton,   S.    C,    Schedule    216 — one    feed    water 
heater,    one    fuel    oil    heater,    one    turbine- 
driven      blower,      one      engine     ash      hoist,  • 
two      ice      machines,      one      ton      capacity, , 
one  oil-fuel  hand  pump  ;   Schedule  205 — one 
combined    air    circulating    pump,    two   mam 
and    auxiliary    feed    pumps,    one    main    air 
pump,  two  fuel  oil  service  pumps.     Newport, 
R.  I.,  Schedule  213 — 1200  lb.   %-in  seamless 
brass    pipe,    3200    s^-in.    brass    socket    pipe 
plugs;    Schedule   197 — 100   electric  soldering 
irons;    Schedule    203 — 300    lb.    clear    uncut 
mica,    40,000    ft.    ebonite    tubing.    15,000    ft. 
iridium     platinum     wire.       Brooklyn,     Mare  , 
Island,    Schedule    194 — eight    turbine-driyen 
blowers.      Portsmouth,   N.   H.,   Schedule   19» 
— one  electric  blue-printing  machine.  Brook-  , 
Ivn;     N.     Y.,     Schedule     206 — miscellaneous  j 
laundry     machinery  ;      Schedule     210 — 1250  \ 
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ps,  complete  with  pivot  and  chain  as- 
mblcd,  40  mangin  and  parabolic  search- 
ht  mirrors.  Washington,  D.  C,  Schedule 
4— Four  hydraulic  power  pumps  ;  Sched- 
i  210 — miscellaneous  outlet  and  junction 
xes,  225  condulets  ells,  10,350  lock  nuts 
r  conduits,  500  lb.  wire  solder.  Boston, 
■LSS.,  Schedule  204 — 7850  lb.  soft  sheet 
pper  not  tinned ;  Schedule  210 — 255  lb. 
rd  sheet  rubber.  Various,  Schedule  210 
miscellaneous  annunciators,  miscellane- 
S  vibrating  bells  and  buzzers,  steel  and 
ass  conduit,  miscellaneous  sheet  and  rod 
ler,  electric  flatirons,  refillable  inclosed 
3es,  glass  tube  fuses,  11,500  n.w.t.  port- 
le  guards,  electric  soldering  irons,  uncut 
ca,  linen  finished  muslin,  attachment 
igs,  miscellaneous  portable  ventilating 
ts,  switches,  magnet  wire.  Boston,  l^hila- 
Iphia,  Schedule  210 — miscellaneous  push 
ttons.  Norfolk,  Va.,  Schedule  210 — 25 
t.  firing  salvo  buzzers,  miscellaneous  re- 
liance wire.  Mare  Island,  Cal.,  Schedule 
0 — plate  carbon.  Annapolis,  Md.,  Sched- 
3  lyy — one  dynamometer.  Boston,  Nor- 
Ik,  Schedule  210 — miscellaneous  link 
ses,  miscellaneous  fusewire.  Philadel- 
ia,  Norfolk,  Schedule  210 — miscellaneous 
ug  fuses.  Brooklyn,  Philadelphia,  Sched- 
2  210 — miscellaneous  testing  generators, 
liladelphia.  Pa.,  Schedule  210—30  disk  type 
ictric  heaters,  eight  sets  36-in.  searchlight 
rips.  Boston,  Washington,  D.  C,  Sched- 
e  210 — 600  rolls  (36-yard  rolls)  white 
uslin  tape.  Applications  for  proposals 
ould  designate  the  schedule  desired  by 
imber. 


North  Central 

DETROIT,  MICH. — The  directors  of  the 
Ichigan  State  Telephone  Company  have 
iproved  an  appropriation  of  $1,000,000  for 
e  erection  of  two  new  exchanges,  additions 
present  buildings  and  cable  extensions. 
DETROIT,  MICH. — Contracts  have  been 
varded  by  the  Board  of  Education  for 
ectrical  work  for  school  buildings  in  the 
ty  as  follows :  For  the  Bishop  School 
mex  to  the  McCleary-Harmon  Company  ; 
e  Lincoln  School  to  the  John  Miller  Elec- 
ical  Company,  and  for  the  McGraw-Pitts- 
irg  School  to  the  John  Miller  Electrical 
jmpany,  all  of  Detroit. 
FLINT,  MICH. — Bids  will  be  received  by 
,  J.  Wildanger,  secretary  of  school  board, 
lint,  Mich.,  until  Oct.  12,  for  construction 
'  the  Dort  School  Building,  separate  bids 
I  be  submitted  as  follows:  (1)  Heating 
id  ventilating ;  (2)  plumbing;  (3)  electric 
iring ;  (4)  general  work,  including  ail 
ork  and  materials  not  included  in  other 
•oposals.  Or  in  one  proposal  covering  the 
itire  building.  Plans  and  specifications 
ay  be  obtained  upon  application  to  Mal- 
)mson  &  Higginbotham,  architects,  404 
ioffatt  Building,  Detroit,  upon  deposit  of 
LO. 

MANISTIQUE,  MICH.— Francis  W.  Lit- 
e  and  associates  of  Minneapolis  have  pur- 
lased  the  plant  and  water  power  rights 
!  the  Manistique  Power  &  Light  Company, 
icluding  about  1000  hp.  of  undeveloped 
ater  power,  and  water  power  rights  of  the 
onsolidated  Lumber  Company,  amounting 
)  nearly  4000  hp.  of  undeveloped  water 
3wer,  including  the  Bronson  mill  property 
nd  the  Indian  River  dam.  The  new  own- 
"S  propose  to  build  a  modern  paper  mill 
n  the  site  of  the  Bronson  Mill,  to  cost 
pproximately  $1,000,000  ;  a  large  pulp  mill 
f  6000  tons  capacity  and  improvements  to 
le  electric-light  and  power  system.  The 
3St  of  the  entire  work  is  estimated  at 
1,500,000.  Work  will  begin  at  once  on  the 
^construction  of  the  dam  and  new  pulp 
lill. 

MILFORD,  MICH. — Preparations  are 
eing  made  for  the  erection  of  an  engine 
)om  at  the  work.'^  of  the  Detroit  Autcj- 
'ash  Company  to  house  a  new  steam  power 
lant.  The  company  is  considering  doubling 
le  capacity  of  its  manufacturing  plant. 
PORT  HURON,  MICH. — Application  has 
een  made  to  the  City  Council  by  the  De- 
"Oit  (Mich.)  Edison  Company  for  permis- 
on  to  erect  transmisson  lines  on  several 
reets  in  the  city  to  connect  with  a  sub- 
ation  which  the  company  proposes  to 
uild  on  Miltary  Street.  Plans  are  also 
eing  prepared  by  the  company  for  the  con- 
ruction  of  a  substation  at  Bunce  Creek 
3xt  year. 

AKRON,  OHIO— The  City  Council  has 
issed  an  ordinance  providing  for  lighting 
"■est  Market  Street  from  the  west  line  of 
le  Ohio  Canal  to  Maple  Street  with  elec- 
icity. 

BELLEVUE,  OHIO — The  installation  of 
municipal  electric-light  plant  is  reported 
be  under  consideration  by  local  business 
en. 

FREMONT,  OHIO — Right  of  way  has 
lien  obtained  by  the  Ohio  Light  &  Power 
ompany  for  the  erection  of  a  high-tension 
lie  between  Fostoria  and  Fremont.  The 
le  will  be  erected  on  steel  towers. 


GLOUSTER,  OHIO— The  Council  Is  con- 
sidering the  purchase  of  energy  to  operate 
the  municipal  electric-lighting  system  from 
the  Hocking  Power  Company  of  Nelsonville. 

MIDDLETOWN,  OHIO— The  Colin-Gard- 
ner Paper  Company  is  contemplating  en- 
larging its  power  plant. 

OXFORD,  OHIO — The  proposition  to  re- 
habilitate the  municipal  electric-light  plant 
or  to  contract  for  special  service  from  the 
Richmond  municipal  plant  will  be  submitted 
to  the  voters. 

SEBRING,  OHIO — An  option  has  been 
taken  by  Theodore  Munroe  of  Lisbon,  rep- 
resenting the  Ohio  Gas  &  Electric  Com- 
pany, on  the  local  electric-lighting  system. 
If  the  company  takes  over  the  plant  it  will 
be  enlarged  and  the  lines  will  be  extended 
to  Quaker  Hill,  a  suburb.  It  is  also  pro- 
posed to  erect  transmission  lines  to  Beloit 
and  Damascas  to  the  east  and  Atwater  and 
Limaville,  north  of  Alliance. 

ZANESVILLE,  OHIO — Steps  have  been 
taken  by  property  owners  on  Fifth  Street 
to  secure  an  ornamental  lighting  system. 

LANCASTER,  KT. — The  Installation  of 
an  electric-light  and  power  plant  is  under 
consideration  by  Bastin  Brothers,  who  were 
recently  granted  a  franchise  in   Lancaster. 

PAINTSVILLE,  KY. — Steps  have  been 
taken  toward  the  establishment  of  a  light 
and  water  plant  in  Paintsville.  John  Buck- 
ingham is  reported  interested. 

CHARLESTOWN,  IND.  —  Preparations 
are  being  made  by  the  Louisville  &  North- 
ern Railway  &  Lighting  Company  for  the 
installation  of  a  new  street-lighting  system 
in  Charlestown.  The  company  has  aban- 
doned the  plan  to  erect  a  transmission  line 
from  Louisville,  owing  to  the  high  price 
of  copper. 

CROWN  POINT,  IND. — The  Interstate 
Public  Service  Company  is  contemplating 
enlarging   its  local  plant. 

WARSAW,  IND. — The  City  Council  Is 
considering  the  installation  of  a  new  street- 
lighting  system  in  the  business  district. 

DUNNING,  ILL. — Bids  will  be  received 
by  the  Board  of  Administration,  Springfield, 
111.,  until  Oct.  10,  for  furnishing  and  install- 
ing main  switchboard,  generator  and  ex- 
citer, wiring  connections,  transformers,  etc., 
and  accessories  in  the  power  house  at  the 
Chicago  State  Hospital,  at  Dunning.  Plans 
and  specifications  may  be  obtained  on  appli- 
cation to  Martin  C.  Schwab,  consulting  en- 
gineer.  Mailers  Building,   Chicago,   111. 

DUNNING,  ILL.— Bids  will  be  received 
by  the  Board  of  Administration,  Capitol 
Building,  Springfield,  111.,  until  Oct.  17  for 
construction  of  a  kitchen,  bakery  and  din- 
ing room  building  at  the  Chicago  State  Hos- 
pital, Dunning.  Separate  bids  will  be  re- 
ceived on  general  work,  heating,  plumbing 
and  electric  wiring.  The  bids  are  in  lieu  of 
bids  received  Aug.  15,  which  were  rejected. 
Plans  and  specifications  may  be  obtained 
at  the  office  of  James  B.  Dibelka,  state  ar- 
chitect. 130  North  Fifth  Avenue,  Chicago. 

FATP.BURT,  ILL. — The  local  plant  of  the 
Central  Illinois  Utilities  Company  of  Peoria 
was  destroyed  by  Are  on  Sept.  27,  causing  a 
los^  of  from  $S,non  to  $10,00(1.  Most  of  the 
energy  to  operate  the  system  in  Pairbury  is 
obtained  from  the  main  plant  at  Watseka, 
the  local  plant  being  used  in  emergencies. 

FREEPORT,  ILL. — The  installation  of  a 
new  street-lighting  system  is  under  consid- 
eration. It  is  proposed  to  erect  about  76 
combination  ornamental  lamps  and  trolley 
posts,  each  carrying  one  400-cp.  Mazda 
lamp. 

FREEPORT.  II>L. — The  Raleigh  Manu- 
facturing Company  of  Freeport  is  contem- 
nlating-  the  construction  of  several  factory 
buildings,  to  cost  with  equipment  about 
$-(10  Of">  Tbf  ]ilant  will  be  equipped 
throughout  with  electrically  operated  ma- 
chinery. The  company  will  probably  in- 
stall its  own  electric  generating  plant.  C 
F.  Fields  is  secretary. 

GERMANTOWN,  ILL. — Plans  are  being 
prepared  for  the  construction  of  a  municipal 
electric-light  plant  in  Germantown.  Bids, 
it  is  understood,  will  soon  be  asked.  V.  J. 
Kluthe,  915  Olive  Street,  St.  Louis,  Mo.,  is 
architect. 

HANOVER,  ILL. — A  franchise  has  been 
granted  to  the  Interstate  Light  &  Power 
Company  of  Galena  to  furnish  electrica; 
service    here. 

HARDIN,  ILL. — Work  has  begun  on  the 
construction  of  a  new  electric  light  plant 
in   Hardin,    to    cost  about    $6,000. 

MONTGOMERY.  ILL. — The  Montgomery 
Hydroelectric  Company  has  applied  to  the 
Public  Utilities  Commission  for  permission 
to  construct  and  operate  a  hydroelectric 
plant  in  Montgomery. 

ROCKFORD,  ILL. — The  report  submitted 
to  the  City  Council  by  Dabney  H.  Maury  of 
Chicago,  consulting  engineer,  and  the  water- 
works committee,  recommends  the  Qity  to 
construct  and  operate  a  municipal  light  and 


power  system.  The  cost  of  the  plant  and 
equipment  is  estimated  at  $425,000. 

SPRINGFIELD,  ILL. — The  City  Commis- 
s'on  has  decided  to  submit  to  the  voters  the 
proposal  to  purchase  an  auxiliary  generator 
for  the  municipal  electric  plant  on  Nov.  7. 

STREATOR,  ILL. — The  Public  Service 
Company  of  Northern  Illinois,  it  is  reported, 
contemplates  extensions  and  improvements 
to  its  local  plant  soon. 

ALMA.  WIS. — The  Wisconsin-Minnesota 
Light  &  Power  Company  of  Eau  Claire  con- 
templates the  extension  of  its  transmission 
lines  through  this  section  of  the  country  to 
supply  electricity  for  lamps  and  motors. 

CLYMAN,  WIS. — The  Wisconsin  Gas  4b 
Electric  Company  of  Kenosha  is  consider- 
ing extending  its  transmission  line  to  Cly- 
man. 

MILWAUKEE,  WIS.  —  The  Universal 
Concrete  Products  Company  has  been 
awarded  the  contract  for  standards,  at 
$106,850,  and  brackets,  at  $7,225,  for  addi- 
tions Id  thu  municii)al  .street-lighting  sys- 
tem. Fred  G.  Simmons  is  commissoner  of 
public  works. 

MILWAUKEE,  WIS. — The  Milwaukee 
Light,  Heat  &  Traction  Company  has  sub- 
mitted a  proposal  to  the  City  Council  of- 
fering to  supply  energy  for  flushing  of  the 
Milwaukee  River  by  the  pumps  at  the  yacht 
club  flushing  station,  at  $9,000  per  year. 
F.  G.  Simmons,  commissioner  of  public 
works,  states  that  in  his  opinion  the  river 
cannot  be  flushed  with  such  power  as  can 
be  furnished  by  the  auxiliary  steam  plant 
at  the  Erie  Street  incinerator. 

WAUPACA,  WIS. — The  property  of  the 
Waupaca  Electric  Light  &  Railway  Com- 
pany has  been  purchased  by  E  .A.  Aspness 
of  Montevideo  and  Truman  Hibbard  of 
Minneapolis.  The  new  owners  will  take 
possession  Nov.  1. 

BLOOMING  PRAIRIE,  MINN. — Improve- 
ments are  contemplated  by  the  L.  G.  Camp- 
bell Manufacturing  Company,  including  the 
installation  of  a  new  high-pressure  boiler 
and  a  compound  condensing  engine. 

COLOGNE,  MINN.  —  The  Waconia 
(Minn.)  Light  &  Power  Company  will  in- 
stall a  street-lighting  system  in  Cologne, 
consisting  of  about  20  lamps  of  70  and  100 
cp.  E.  P.  Strong  of  Waconia  is  president 
:ind   manager   of  the   company. 

GARY,  MINN.— The  Village  Council  has 
granted  J.  F.  Heiberg  of  Heiberg  a  fran- 
chise to  install  and  operate  an  electric  dis- 
tributing system  in  Gary. 

GOODRTDGE,  MINN. — A  franchise  has 
been  granto(i  1)\-  tli-  Vill-i'^H  Council  for  an 
electric-lighting  system,  to  be  installed  this 
fall. 

GOOD  THUNDER,  MINN.— The  Good 
Thunder  Electric  Company  is  in  the  market 
for  3000  lb.  No.  6  bare  copper  wire,  1000  ft. 
No.  4  standard  wire,  three  Gartner  Daniels 
lightning  arresters,  one  pole  type  fuse 
switch  for  13,200  volts,  300  insulators  for 
13,200  working  test.  F.  H.  Griftin  is  secre- 
tary. 

GRANADA,  MINN. — The  installation  of 
an  electric-lighting  system  in  Granada  Is 
under  consideration. 

KELLIHER.  MINN. — The  purchase  of  a 
new  feed  water  heater  for  the  municipal 
electric-light  plant  is  under  consideration. 
J.  A.  Wilson   is  superintendent. 

MAZEPPA,  MINN. — Bonds  to  the  amount 
of  $8,000  have  been  voted  for  the  installa- 
tion of  an  electric-lighting  system  in  Ma- 
zeppa. 

NEW  PRAGUE,  MINN. — The  Board  of 
Electric  Light  Commissioners  contemplates 
the  construction  of  a  concrete  or  brick  chim- 
ney 40  ft.  by  100  ft.  at  the  municipal  elec- 
tric light  plant  and  the  erection  of  new 
lines;  also  the  purchase  of  about  twenty 
220-volt,  two-wire,  direct-current  meters. 
Joseph  T.   Rynda   is  superintendent. 

PINE  CITY,  MINN. — Preparations  are 
being  made  by  the  Eastern  Minnesota 
I'ower  Company  to  extend  its  transmission 
line  from  Isanti  to  Bethel  to  supply  elec- 
tricity in  the  latter  village. 

WASECA,  MINN. — The  Waseca  Water 
and  Light  Board  is  contemplating  the  in- 
stallation of  a  new  pump  in  water-works 
station,  either  a  motor-driven  tiiplex  pump 
or  centrifugal  pump  will  be  used.  The 
board  would  like  to  receive  prices  and  other 
mformation    on    the    above    equipment.      F. 

B.  Fowle    is    superintendent. 
GRINNELT.,,      IOWA — Preparations      are 

being  made  by  the  Iowa  Light,  Heat  & 
Power  Company  for  the  construction  of  a 
new  power  house  in  Grinnell  for  which  bids 
have  been  received.  Frederick  IPutnam 
Piatt.  1123  Broadway,  New  York,  N.  Y.,  is 
architect. 

FARMINGTON,  MO. — The  city  of  Farm- 
ington  expects  to  purchase  soon  a  new  deep 
well  pump  and  also  a  boiler  feed  pump  for 
the  municipal  electric-light  and  water  plant. 

C.  M.  Thomson  is  superintendent. 
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IUKKIA,  MO.— The  eU'ilric  Unlit  company 
exjjocts  tt)  purehiiso  nitrogen  lamps  and 
wire.     John  Mii.sii-k  Is  owner  and  manager. 

MAI{Cl':i.,lNK,  MO. — Improvements  are 
contemplated  to  the  municipal  electric-light 
plant,  nicluding  the  inntallation  of  a  300- 
kw.  generator,  a  'ir>0-hp.  engine,  one  1-1-kw. 
exciter,  two  panel.s  for  Hwitcliboaid  and 
the  erection  of  1  i/j  miles  of  new  tiansmis- 
sion  line.     H.  A.  Spalding  is  superintendent. 

OZARK,  MO. — The  Water  I'ower  Light 
Company  of  Ozark  contemplates  changing  its 
entire  system,  including  transformers, 
meters,  motors  and  domestic  appliances 
from  60  to  25  cycles.  O.  L..  McBride  is  re- 
ceiver. 

PIERCE  CITY,  MO.— The  Ozark  Power 
&  Water  Company  of  Branson  is  erecting  ii 
high-tension  transmission  line  from  a  sub- 
station near  Monett  to  a  substation  being 
erected  in  Pierce  City.  The  company  has 
recently  secured  a  contract  to  supply  energy 
for  lighting  and  power  purposes  in  I'ierco 
City.  The  cost  of  the  equipment  for  the 
I'ierco  City  substation  is  estimated  at  about 
$40,000.  The  company  has  recently  pur- 
chased the  municipal  plant  in  this  city. 

STE.  GENEVIEVE,  MO. — The  Home 
Light  &  Water  Company  is  planning  to 
erect  2  miles  of  transmission  line,  material 
for  which  has  already  been  purchased. 
Guy  E.  Paxton  is  superintendent. 

MEDINA,  N.  D. — The  installation  of  an 
electric-light  plant  in  Medina  is  under  con- 
sideration. E.  P.  Olson  is  reported  inter- 
ested. 

GARRETSON,  S.  D. — Bids  will  be  re- 
ceived by  the  town  of  Garretson  until  Oct. 
10,  for  one  or  more  internal  combustion 
fuel  oil  engines,  aggregating  a  total  of  125 
hp.,  together  with  alternating-current  gen- 
erators, switchboard,  building,  cooling 
tower,  line  material  and  transformers.  Bids 
will  also  be  entertained  on  both  belted  and 
directly  connected  units.  Plans  and  speci- 
fications are  on  file  at  the  office  of  the  city 
auditor  and  at  the  oflice  of  the  Electrical 
Development  Company,  engineers,  Omaha, 
Neb. 

CEDAR  BLUFFS,  NEB. — The  purchase 
of  poles  and  meters  for  the  municipal  elec- 
tric-light system  is  under  consideration.  L. 
J.   Schere   is  superintendent. 

IMPERIAL,  NEB. — Preparations  are  be- 
ing made  for  the  construction  of  a  munici- 
pal eledtric-light  plant  in  Imperial  for 
which  bids  have  been  received.  The  cost 
of  the  plant  is  estimated  at  $28,000  and  in- 
cludes dam,  power  house,  distribution  sys- 
tem and  waterworks.  Grant  &  Pulton, 
Bankers  Life  Building,  Lincoln,  Neb.,  are 
engineers. 

WOLBACH,  NEB. — Plans  are  being  pre- 
pared by  the  Martz  Engineering  Company, 
Orpheum  Building,  Lincoln,  for  the  con- 
struction of  a  power  plant  and  distribution, 
to  cost  about   $10,000,   in  Wolbach. 

BONNER  SPRINGS,  KAN.— The  Public 
Utilities  Commission  has  granted  the  Bon- 
ner Springs  Gas  &  Electric  Company  per- 
mission to  issue  $30,000  in  bonds  of  which 
the  proceeds  of  $20,000  will  be  used  to  pur- 
chase the  property  of  the  company,  recently 
organized  by  Elmer  Strain  of  Topeka.  The 
remaining  $10,000  to  be  used  for  extensions 
and  improvements. 

HURON,  KAN. — Bonds  have  been  author- 
ized for  the  installation  of  an  electric-light- 
ing system  in  Huron.  A  transmission  line 
will  I'robably  be  extended  from  Atchison 
to  supply  energy  to  maintain  the  system. 

MORAN,  KAN. — Bonds  to  the  amount  of 
$12,000  have  been  voted  for  the  installation 
of  a  municipal  electric-light  plant  and 
waterworks  system.  W.  B.  Rollins  &  Co., 
Railway  Exchange  Building,  Kansas  City, 
Mo.,  are  engineers. 


Southern  States 

HICKORY,  N.  C— The  city  of  Hickory 
has  granted  the  Southern  Public  Utilities 
Company  of  Charlotte  a  franchise  to  furnish 
electricity.  Under  the  terms  of  the  new  fran- 
chise the  company  will  install  an  orna- 
mental  street-lighting   system. 

SALISBUflY,  N.  C— The  Southern  Bell 
Telephone  &  Telegraph  Company  contem- 
plates the  construction  of  a  new  exchange 
building  and  placing  its  wires  underground 
in  Salisbury.  The  cost  is  estimated  at  about 
$12.'5,00O.  ^ 

HOWEY  (Not  a  Post  Office),  FLA. — The 
Howey  Land  Company,  it  is  reported,  con- 
templates the  installation  of  an  electric- 
light  plant  and  pumping  station.  J.  H. 
Kelley.  76  West  Monroe  Street,  Chicago,  111., 
is  general  manager,  and  Fred  J.  Postel,  343 
South  Dearborn  Street,  Chicago,  111.,  is  en- 
gineer. 

SOUTH  JACKSONVILLE,  FLA.— Bids 
will  be  received  by  the  Board  of  Bond  Trus- 


t(u's,  South  Jacksonville,  until  Oct.  18  for 
rurnishiiig  a  uiiallow  type  engine  for  direct 
coimt'ction  to  a  17r>-kva.  generator  for  the 
nuniicipal  olectric-liglit  and  water  plant. 
10.  ('.   Broward  is  chairman  of  board. 

VI'.HO,  FLA. — The  installation  of  an  elec- 
tric-light plant  and  ice  factory  in  Vero  is 
under  consideiation.  N.  J.  Norman  of  St. 
George,   Ga.,   is  reported   interested. 

BIOARDEN,  TENN. — The  Colonial  Lum- 
ber (Company  of  Bearden  would  like  esti- 
mates on  an  electric  plant  (new  or  second- 
hand)  for  lighting  a  .small  town. 

EUWIN,  TENN.— The  Crystal  Ice  &  Coal 
Company  of  JOrwin,  recently  organized  with 
a  capital  stock  of  $2.'),0U0,  contemplates  the 
erection  of  a  brick  building,  40  ft.  by  100  ft., 
for  ice  plant,  daily  ca^pacity  15  tons.  The 
company  would  also  like  prices  on  elec- 
trical equipment.  W.  W.  Remine  is  vice- 
president  and   manager. 

BLACKWELL,  OKLA. — At  an  election  to 
be  held  Oct.  12  the  proposal  to  issue  $35,000 
in  bonds  for  improvements  to  the  municipal 
electric-light  plant  and  waterworks  system 
will  be  submitted   to  the  voters. 

BUFFALO,  OKLA. — An  election  will  be 
held  Oct.  11  to  submit  to  the  voters  the 
l)roposal  to  issue  $15,000  in  bonds  for  the 
installation  of  an  electric-lighting  system 
and  $15,000  for  waterworks. 

DUNCAN,  OKLA. — The  city  of  Duncan, 
it  is  reioorted,  is  asking  for  bids  for  the  in- 
stallation of  a  street-lighting  system.  Bonds 
have  been  authorized  ($5,000)  for  the  pur- 
chase of  poles,  generators,  etc.  Engines 
have  been  purchased. 

MUSKOGEE,  OKLA. — Plans  have  been 
approved  by  the  Missouri,  Kansas  &  Texas 
Railway  Company  for  the  erection  of  new 
shops  in  Muskogee,  involving  an  expenditure 
of  about  $200,000.  Electric  power  require- 
ments will  be  served  by  the  Muskogee  Gas 
&  Electric  Company. 

WOODWARD,  OKLA. — The  contract  for 
wire  and  machinery  for  the  municipal  elec- 
tric plant  has  been  awarded  to  the  Western 
Electric   Company. 

ATLANTA,  TEX. — The  Atlanta  Electric 
&  Ice  Company,  it  is  reported,  will  rebuild 
its  electric  plant,  which  was  recently  de- 
rtroyed  by  fire.  The  cost  of  the  new  plant 
is   es'timated   at   $40,000. 

AUSTIN,  TEX. — The  City  Council  has 
authorized  the  purchase  of  a  2000-kw.  gen- 
erator and  turbine  from  the  General  Elec- 
tric Company,  to  cost  $25,330,  and  a  con- 
denser and  appurtenances  from  the  Henry 
Worthington  to  cost  $13,070,  for  the  munici- 
pal water-works  and   electric-light  plant. 

BELLEVILLE,  TEX. — The  Belleville  Ice, 
Light  &  Power  Company,  recently  organized 
with  a  capital  stock  of  $30,000,  has  pur- 
chased the  property  of  the  Belleville  Pro- 
moting Company,  consisting  of  an  electric- 
light  plant  and  ice  factory. 

PARIS,  TEX. — The  contract  for  elec- 
trical work  for  the  Lamar  County  court 
house  has  been  awarded  to  R.  M.  Johnson 
&  Co.  of  Dallas,  at  $4,180. 


Pacific  States 

OLYMPIA,  WASH. — The  State  Land 
Commission  has  granted  a  petition  for  an 
extension  of  time  on  the  power  project  of 
Hugh  L.  Cooper  on  the  Pend  Oreille  River, 
in  the  event  that  Congress  fails  to  pass  the 
Federal  legislation  necessary  to  put  the 
yro.ieci  through  within  the  limit  allowed  by 
the  State. 

RITZVILLE,  WASH. — The  Washington 
Water  Power  Company  of  Spokane  contem- 
plates improvements  to  the  local  lighting 
system,  including  the  increasing  of  the  num- 
ber of  street  lamps  from  59  to  80  ;  also  the 
erection  of  new  poles  on  Second  Street. 

SEATTLE,  WASH. — Three  water  power 
rights  have  been  filed  by  G.  M.  U.  Tait,  4711 
Eighth  Avenue  Northeast,  Seattle,  permit- 
ting him  to  divert  15,000  cu.  ft.  of  water  per 
second  from  three  different  places  on  the 
Skagit  River.  The  filings  indicate  the  con- 
struction of  a  power  plant  about  16  miles 
above  Marblemount  on  Skagit  River. 

SOUTH  CLE  ELUM,  WASH. — Bonds  to 
the  amount  of  $5,000  have  been  voted  for 
the  installation  of  an  electric-lighting  sys- 
tem in  South  Cle  Elum.  Connection  will  be 
made  with  the  transmission  lines  of  the 
Northwestern  Improvement  Company  in  Cle 
Elum. 

BANDON,  ORE. — The  Oregon  Power 
Company  of  Eugene  is  reported  to  be  nego- 
tiating for  the  purchase  of  the  plant  of 
the  Bandon  Power  &  Light  Company. 

EUGENE,  ORE. — The  extension  of  the 
municipal  lighting  and  power  lines  down  the 
river  road  as  far  as  the  village  of  Santa 
Clare,  to  supply  electricity  to  farmers  in 
that  vicinity   is   under  consideration  by  the 


Eugene  Water  Board.     G.  W.  Geller  Is  su- 
perintendent. 

JJIOUKELEY,  CAL.— The  contract  for  ad- 
ditions to  power  plant  of  the  Univeisity  of 
California  has  been  awarded  to  C.  C.  Moore' 
&  Co.  of  San  Francisco,  at  $49,589.  The  F. 
JO.  Ncwbery  Electric  Company  of  San  Fran- 
cisco was  awarded  the  contract  for  electric 
work  for  the  first  unit  of  the  Chemistry 
Building. 

MIOItCED,  CAL. — The  establishment  oJ 
an  electrolier  district,  embracing  all  of  the 
business  section  and  part  of  the  residence 
streets  of  the  city,  has  been  announced  by 
the  City  Trustees.  It  is  proposed  to  light 
this  district  with  electroliers.  The  initial 
installation  will  include  60  lamps. 

NORTH  SACRAMENTO,  CAL. — The  In- 
stallation of  a  street-lighting  system  In 
North  Sacramento  is  under  consideration. 

VISALIA,  CAL. — The  City  Trustees  have' 
appointed  a  committee  to  make  investiga- 
tions regarding  the  installation  of  an  elec- 
trolier lighting  system  on  several  streets  of 
the  city  ;   also  for   lighting  Hyde   Park. 

MURRAY,  IDAHO. — An  auxiliary  steam 
plant,  it  is  reported,  will  be  installed  at  the 
Paragon  mine,  near  Murray.  L.  W.  Sted- 
man  is  manager  of  the  mine. 

PRESCOTT,  ARIZ. — The  Arizona  Hy- 
draulic Power  Company  of  Prescott  contem- 
plates the  construction  of  a  diversion  dam 
on  Verde  River,  23  miles  south  of  Campe 
Verde,  and  a  hydroelectric  development, 
consisting  of  three  generating  units  having 
a  total  output  of  6500  hp.  ;  the  erection  of 
a  transmission  line,  120  miles  long,  and  con- 
struction of  12  miles  of  ditches  and  flumes 
to  convey  water  to  power  plants.  E 
Meeks  of  Prescott  is  manager. 

MALTA,  MONT. — At  an  election  held 
recently  the  proposal  to  grant  the  Standard 
Electrical  Engineering  Company  a  20-year 
franchise  to  install  and  operate  an  electric 
and  steam  heating  plant  was  carried.  The 
company  proposes  to  install  an  electric 
lighting  and  steam  heating  plant  and  agrees 
to  furnish  a  24-hour  electric  service  and  to 
furnish  steam  heat  to  the  city  buildings  in 
exchange  for  the  franchise. 

RENO,  NEV. — Plans  for  the  development 
and  equipment  of  the  Goodwin-Pluraas 
mine  in  Galena  Cavern.  12  miles  from  Bat-' 
tie  Mountain,  providing  for  the  construction 
of  a  power  generating  plant  and  a  3-ton 
mill  have  been  announced  by  the  Nicklas 
Mining  Company.  It  is  proposed  to  in- 
stall a  plant  of  from  500  to  800  hn  ,  u.sing 
fuel  oil  for  generating  purposes.  Work  on 
the  project  will  begin  in  the  spring.  ' 


Canada 

WINNIPEG,  MAN. — The  erection  of  an 
electric  transmission  line  from  the  muni- 
cipal electric  power  plant  at  Point  due 
Bois  to  the  Rice  Lake  gold  fields,  a  dis- 
tance of  between  50  and  60  miles,  is  under 
consideration   by   the   Board   of   Control. 

DUNNVILLE,  ONT. — The  by-laws  pro- 
viding for  the  installation  of  hydroelectric 
power  and  the  purchase  of  the  local  elec- 
tric power  plant  have  been  approved  by  the 
ratepayers. 

LONDON,  ONT. — The  city  of  London  Hy 
dro-Electric  Commission  is  considering  tht 
installation  of  a  water  wheel,  electric 
generator  and  a  250-hp.  pump  for  water- 
works, to  cost  about  $15,090.  E.  V.  Bu-! 
chanan  is  general  manager.  ' 

MONTREAL,  QUE. — The  Board  of  Con-' 
trol  has  recommended  to  the  City  Council 
that  $45,000  be  appropriated  in  connection 
with  the  appointment  of  a  consulting  engi- 
neer for  the  new  hydroelectric  pumping 
plant  of  the  aqueduct  and  the  preparation 
of  plans,   etc. 


Miscellaneous 

PANAMA — Bids  will  be  received  at  tht 
office  of  the  general  purchasing  officer,  th<i 
Panama  Canal,  Washington,  D.  C,  unti 
Oct.  30,  for  furnishing  equipment  for  hydro 
electric  station,  including  penstocks,  watei 
turbine-driven  exciter,  power  transformers 
induction  motor-driven  pumps  and  traveling 
crane  under  circular  (No.  1085).  Bids  wil 
also  be  received  until  Oct.  19  for  furnishinj 
under  circular  (No.  1086)  for  steel,  plan 
ished  iron,  drill  rods,  vanadium-steel  tiresj 
bolster  guides,  steel  cable,  electric  cable, 
motor-driven  centrifugal  pumps,  switch 
board,  water  level  indicator,  etc.  Blankj 
and  general  information  relating  to  th  j 
above  circulars  may  be  obtained  at  th 
above  office  or  the  offices  of  the  assistan' 
purchni-ing  agents,  24  State  Street,  Net 
York,  N.  Y.  ;  614  Whitney-Central  Building 
New  Orleans,  La.,  and  Fort  Mason,  S;i 
Francisco,    Cal. 
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Alabama  Light  and  Tuaction  Associa- 
tion. Secretary-treasurer,  J.  P.  Ross,  Bir- 
mingham Railway,  Light  &  Power  Co. 

American  Association  of  Enginkers. 
Secretary,  Arthur  Kneisel,  29  South  LaSalle 
St.,  Chicago,  111. 

American  Association  for  the  Advance- 
ment OF  Science.  Permanent  Secretary,  L. 
O.  Howard,  Smithsonian  Institution,  Wash- 
ington. D.  C. 

American  Electric  Railway  Associa- 
tion. Secretary,  E.  B.  Burritt,  8  West  40th 
St.,  New  York.  Annual  Convention,  Atlan- 
tic City,  N.  J.,  Oct.  9-13. 

American  Electrochemical  Society. 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
University,  South  Bethlehem,  Pa. 

American  Institute  of  Consulting  En- 
gineers. Secretary,  F.  A.  Molitor,  35  Nas- 
sau St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers.. Secretary,  F.  L.  Hutchinson,  33 
West  39th  St.,  New  York.  Board  of  direc- 
tors meets  monthly.  Sections  and  branches 
in  the  principal  electrical  centers  through- 
out the  country. 

American  Physical  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University, 
Columbus,  Ohio. 

American  Society  for  Testing  Materi- 
als. Secretary-treasurer,  Edgar  Marburg, 
University  of  Pennsylvania,  Philadelphia. 

Arkansas  Association  of  Public  Utili- 
ty Operators.  Secretary-treasurer,  Roy  B. 
Fowles,  Pine  Bluff,  Ark. 

ASSOCIATED  Manufacturers  op  Elec- 
trical Supplies.  General  Secretary,  C.  E. 
Dustin,  62  Cedar  St.,  New  York. 

ASSOCIATION  OF  Edison  Illuminating 
Companies.  Secretary,  George  C.  Holber- 
ton,  San  Francisco,  Cal. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers.  Secretary  John  F.  Kelly, 
McKeesport,  Pa. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Jos.  A.  An- 
drencetti,  Chicago  &  Northwestern  Railway, 
Chicago. 

Association  of  Railway  Telegraph  Su- 
perintendents. Secretary,  P.  W.  Drew, 
112  West  Adams  St.,  Chicago. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer, E.  Brettell,  Electric  Supply 
Company,  Ltd.,  Vancouver,  B.  C. 

California  Electrical  contractors'  As- 
sociation. Secretary,  James  Redpath,  505 
Rialto  Bldg.,  San  Francisco,  Cal. 

Canadian  Electrical  Association.  Af- 
filiated with  N.  E.  L.  A.  Secretary-treas- 
urer, Alan  Sullivan,  Excelsior  Life  Build- 
ing, Toronto,  Can. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretarv-treasurer, 
T.   F.   Kennedy,   900    15th   St.,   Denver,   Col. 

Commercial  Section,  N.  E.  L.  A.  Secre- 
tary, F.  D.  Beardslee,  Union  Electric  Light 
&  Power  Company,  St.  Louis,  Mo. 

Eastern  New  York  Section,  N.  E.  L.  A. 
Secretary,  J.  E.  Kearns,  General  Electric 
Company,  Schenectady,  N.  Y. 

Electrical  Contractors'  Association  of 
Connecticut.  Secretary,  George  M.  Chap- 
man, Waterbury,  Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  D.  Temple, 
30   Foster   St.,   Worcester,   Mass. 

Electrical  Contractors'  Association  of 
State  of  Missouri.  Secretary,  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City,  Mo. 

Electrical  Contractors'  Association  of 
the  State  of  Pennsylvania.  Secretary, 
M.  G.  Sellers,  1518  Sansom  St.,  Philadel- 
phia. 

Electrical  Contractors'  Association  of 
Wisconsin.  Secretary,  Albert  Petermann, 
626    Lloyd    St,.    Milwaukee,    Wis. 

Electrical  Dealers  and  Contractors' 
Association  of  Ontario.  Secretary,  E.  A. 
Drury,    45   Murray   St.,   Toronto,   Can. 

Electrical  Manufacturer's  Club.  Sec- 
retary. H.  B.  Crouse,  Crouse-Hinds  Co., 
Syracuse,    N.    Y. 

Electrical  Supply  Jobbers'  Association. 
General  Secretary,  Franklin  Overbagh,  411 
South  Clinton  St.,  Chicago,  111.  Next  meet- 
ing, Cleveland,  Oct.   10-12. 

Electrical  Trades  Association  of  Can- 
ada. Secretary,  William  R.  Stavely,  Royal 
Insurance   Building,   Montreal,   Can. 

Electrical  Trades  Association  of  the 
Pacific  Coast.  Secretary,  Albert  H.  Elli- 
ott, 34  Ellis  St.,  San  Francisco,  Cal. 

Electric  Power  Club.  Secretary,  H. 
Roth,  1410  West  Adams  St.,  Chicago.  Next 
meeting.  Hot  Springs,  Va.,   Nov.   15-18. 
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Electric  Vehicle  Association  of  Amer- 
ica. Affiliated  with  the  N.  E.  L.  A.  Secre- 
tary, A.  Jackson  Marshall,  29  West  39th 
St.,   New   York. 

Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
29   West   39th   St.,   New   York. 

Gas,  Electric  and  Street  Railway  As- 
sociation OF  Oklahoma.  Secretary  treas- 
urer,  I'rof.  H.  V.  Bozell,  Norman,  Okla. 

Georgia  Electrical  Contractors'  Asso- 
ciation. Secretary,  Gadsden  Russell,  At- 
lanta, Ga. 

Illinois  Electric  Association.  Secre- 
tary, H.  E.  Chubbuck,  Peoria,  111. 

Illinois  Electrical  Contractors'  Asso- 
ciation. Secretary,  M.  L.  Blumenthal,  179 
West  Washington  St.,  Chicago,  111. 

Illuminating  Engineering  Society. 
Secretary,  C.  A.  Littlefleld,  15th  St.  and 
Irving  Place,  New  York. 

Indiana  Electric  Light  association. 
Secretary,  Thomas  Donahue,  Lafayette, 
Ind. 

Indiana  State  Electrical  Contractors' 
Association.  Secretary,  George  Skillman, 
Indianapolis,  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo  Rail- 
ways &  Light  Co.,  Toledo,  Ohio. 

Institute  of  Operating  Engineers. 
Secretary,  L.  Houmiller,  29  West  39th  St., 
New  York. 

Institute  of  Radio  Engineers.  Sec- 
retary, David  Sarnoff,  111  Broadway,  New 
York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George. 
Houston,  Tex. 

International  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral Secretary,  C.  le  Maistre,  28  Victoria  St., 
Westminster,  London,  S.  W.,  England. 

Iowa  Section  N.  E.  L.  A.  Secretary, 
W.  H.  Thomson,  Jr.,  Des  Moines,  Iowa. 

Iowa  Electrical  Contractors'  Associa- 
tion. Secretary,  M.  T.  Humphrey,  Water- 
loo, Iowa. 

Jovian  Order.  Jupiter  (president), 
Thomas  W.  Wynne,  Indianapolis,  Ind.  ;  Mer- 
cury (secretary),  E.  C.  Bennett,  Syndicate 
Trust  Building,  St.  Louis,  Mo.  Annual  con- 
vention, Indianapolis,  Ind.,  Oct.  18-20. 

Kansas  Electrical  Contractors'  Asso- 
ciation. Secretary.  J.  A.  Mercer,  108  West 
Eighth  Ave.,  Topeka,  Kan. 

Kansas  Gas,  Water,  Electric  Light 
AND  Street  Railway  Association.  Tem- 
porary secretary,  E.  A.  Wright,  Manhat- 
tan, Kan. 

Kentucky  Association  of  Electrical 
Contractors.  Secretary,  Herbert  E.  Ot- 
tenheimer,  Louisville,  Ky. 

Louisiana  Electrical  Contractors'  As- 
sociation. Secretary,  J.  J.  Ziegler.  227 
Bourbon  St.,  New  Orleans. 

Maine  Electric  Association.  Secretary- 
treasurer,  Walter  S.  Wyman.  Waterville, 
Maine. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary, Herbert  Silvester,  18  Washington 
Boulevard,  Detroit,  Mich. 

Minnesota  Electrical  Contractors'  As- 
sociation. Secretary,  G.  M.  .lones.  14 
Seventh  .St.,  N.  Minneapolis,  Minn. 

Minnesota  Electrical  Association.  Sec- 
retary, F.  R.  Porter  St.  Cloud  Minn. 

Mississippi  Electric  Associatio.m.  AfRi- 
iated  with  the  N.  E.  L.  A.  Secretary-treas- 
urer, R.  H.  Smith,  Jackson.  Miss. 

Missouri  Association  of  Public  Utili- 
ties. Secretary-treasurer,  P.  D.  Beards- 
lee. Union  Electric  Light  &  Power  Co.,  St. 
Louis. 

National  Arm,  Pin  and  Bracket  Asso- 
ciation. Secretary,  J.  B.  Magers,  Madison, 
Ind. 

National  Association  of  Electrical 
Inspectors.  Secretarv-treasurer.  William 
L.   Smith,  Concord,  Mass. 


National  Electric  Light  Association. 
I'^xecutive  secretary,  T.  C.  Martin,  33  West 
19th  St.,  New  York. 

National  Electrical  Contractors'  As- 
sociation. OF  THE  United  States.  Secre- 
tary, George  H.  Duftield,  41  Martin  Build- 
ing, Utica,  N.  Y.  Next  meeting.  New  Or- 
leans Oct.   10,  1917. 

National  Electrical  Credit  Associa- 
tion.      Secretary,    Frederic   P.    Vose,     1343 

National   Fire  Protection  Association. 
Marquette  Building,  Chicago. 
Secretary     of     electrical     committee,     Ralph 
Sweetland,  141  Milk  St.,  Boston,  Mass. 

Nebraska  Section,  N.  E.  L.  A.  Secre- 
tary-treasurer, B.  E.  Egan,  Room  201, 
Union  Pacific  Building,  Omaha,  Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretary.  Alton  F.  Tupper,  60 
State  St.,  Boston,  Mass. 

New  England  Section,  Electric  Ve- 
hicle Association  of  America.  Secretary, 
L.  L.  Edgar,  39  Boylston  St.,  Boston,  Mass. 

New  England  Section,  N.  E.  L.  A.  Sec- 
retary, Mi.ss  O.  A.  Bursiel,  149  Tremont  St., 
Boston,  Mass.  Annual  meeting,  Pittsfield, 
Oct.  17-20. 

New  Mexico  Electrical  Association. 
Secretary-treasurer  E.  A.  Thiele,  Roswell, 
N.  M. 

New  York  Electrical  Credit  Associa- 
tion, Secretary,  Franz  Neilson,  120  Broad- 
way, New  York. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St., 
New  York. 

Northwest  Section,  N.  E.  L..  A.  Secre- 
tary, J.  F.  Farquhar.  Washir~ton  Water 
Power  Company,  Spokane,  Wa.  h. 

Northern  White  Cedar  Association. 
Secretary,  R.  N.  Boucher,  74  3  Lumber  Ex- 
change, Minneapolis,  Minn. 

Ohio  Electric  Light  Association.  Sec- 
retary, D.  L.  Gaskill,  Greenville,  Ohio. 

Ohio  Society  of  Mechanical,  Electri- 
cal AND  Steam  Engineers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus.  Next  annual  meeting,  Columbus, 
Nov.  16. 

Oregon  Electrical  Contractors'  Asso- 
ciation. Secretary-treasurer,  J.  W.  Ober- 
ender,   502   Dekum  Building,   Portland.   Ore. 

Pennsylvania  Electric  Association 
(State  Section  N.  E.  L.  A.).  Secretary, 
H.  M.  Stine,  211  Locust  St.,  Harrisburg, 
Pa. 

Public  Service  Association  of  Vir- 
ginia. Secretary,  W.  J.  Kehl,  Virgina 
Railway  &  Power  Co.,  Richmond.  Va. 

Public  Utilities  association  of  West 
Virginia.  Secretary,  W.  C.  Davisson,  West 
Virginia  Water  &  Electric  Co.,  Charleston. 
W.   Va. 

Railway  Signal  Association.  Secre- 
tary-treasurer, C.  E.  Rosenberg,  Times 
Building,    Bethlehem,    Pa. 

Rocky  Mountain  Association  of  Munic- 
ipal Electricians.  President,  Lawrence 
Stone,    Denver,    Col. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M.  Wakeman, 
29   West  39th  St.,  New  York. 

Society  for  the  Promotion  of  Engi- 
neering Education.  Secretary,  Dean  F.  L. 
Bishop,  University  of  Pittsburgh,  Pitts- 
burgh,  Pa. 

South  Dakota  Electric  Light  Associa- 
tion. Secretary,  A.  H.  Savage,  Dakota 
Light  &  Power  Co.,  Flandreau,  S.  D. 

Southwestern  Section  N.  E.  L.  A.  Sec- 
retary-treasurer, George  H.  Wygant, 
Tampa,   Fla. 

Southwestern  Electrical  and  Gas  AS- 
.sociation.  Secretary,  H.  S.  Cooper,  405 
Slaughter  Building,  Dallas,  Tex. 

Texas  State  Association  of  Electrical 
Co.n'tractors.  Secretary,  Eugene  Ashe, 
Dallas,  Tex. 

Tri-State  Water  &  Light  Association. 
Secretary-treasurer,  W.  F.  Steiglitz,  Co- 
lumbia, S.   C. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer,  C.   H.   West,   Rutland,   Vt. 

Virginia  State  Electrical  contractors' 
Association.  Secretary,  E.  M.  Andrews, 
Richmond. 

Western  Association  of  Electrical  In- 
spectors. Secretary.  W.  S.  Boyd,  175  Jack- 
son Bldg.,  Chicago,  111. 

Wester.v  Society  of  Engineers,  Elec- 
trical Section.  Secretary,  J.  H.  Warder, 
1737  Monadnock  Block,  Chicago. 

Wisconsin  Electrical  Association.  Sec- 
retary, George  Alli.son,  1410  First  National 
Bank  Building,   Milwaukee,  Wis. 
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1,199,012.  Manufactuub  of  CRYSTALLIZKI) 
Aiii(A.sivios  ;  T.  }i.  Allen,  Toronto,  Can. 
App.  niod  July  24,  191ti.  Fiuses  iilurninii 
in  olcilrlc  furnace,  controls  tom,peruture 
and  pour.s  and  cools. 

l,199,04t'>.  Automatic  Rklay  for  Klkctric 
Regulators  ;  W.  L.  Bliss,  Niagara  Fall.s, 
N.  Y.  App.  nied  April  13,  1912.  Car- 
bon pllo  construction. 

l,19y,0r)0.  Fire  Alarms;  C.  J.  Cid,  Que- 
bec. Can.  App.  llled  July  27,  1915. 
Portable  so  as  to  be  placed  in  any  de- 
sired spot. 

1,199,086.  Induction  Transformer;  J. 
Liaut'er,  Berlin,  Germany.  App.  filed 
April  21,  1914.  For  generating  phase- 
displaced   currents. 

1,199.092.  Electric  Transformer  and 
Welding,  Smelting,  and  Like  Appara- 
tus ;  R.  Mack,  Neu-Tcmpelhof,  near  Ber- 
lin, Germany.  App.  filed  Sept.  12,  1913. 
EHicicnt  single-phase  low-tension  trans- 
former. 

1,199,097.  Electric  Motor  Armature 
Winding  and  Method  ok  Applying  the 
Same  ;  T.  M.  Mueller,  Detroit,  Mich. 
App.  filed  April  6,  1914.  Active  portions 
connected  to  each  other  by  articulated 
fasliioned  section. 

1,199,145.  Device  for  Testing  Working 
OF  Magnetos,  Etc.  ;  C.  S.  Zink,  Marshall, 
Mo.  App.  filed  March  10,  1915.  Observ- 
able spark  gaps. 

1,199,156.  Automatic  Telephone  Trunk- 
INO  System  ;  W.  L.  Campbell.  La  Grange, 
111.  App.  filed  May  12,  1908.  Selection 
of  trunks  between  different  exchanges  is 
purely  automatic. 

1,199,158.  Call  Distributing  Telephone 
System  ;  H.  P.  Clausen,  Mt.  Vernon, 
N.  Y.  App.  filed  Feb.  9,  1915.  Avoids 
use  of  relays,  etc. 

1,199,172.  Swivel  for  EIlectrical  Con- 
ductors ;  F.  Garrison,  St.  Louis,  Mo.  App. 
filed  Nov.  8,  1915.  For  telephone  cords 
and  the  like. 

1,199.176.  High  Power  Radio  Apparatus  ; 
P.  J.  Hackett,  Seattle,  Wash.  App.  filed 
Dec.  27,  1915.  Improved  arrangement  of 
transmitting  units. 

1,199,180.  System  for  the  Transmission 
of  Intelligence  ;  R.  A.  Heising,  East 
Orange,  N.  J.  App.  filed  Oct.  9,  1915, 
Mode  amphitude  of  high-frequency  wave 
in  accordance  with  wave  form  of  a  low- 
frequency   signal   to  be   transmitted. 

1,199,196.  Sound  Transmitting  Device; 
C.  W.  McGonigle,  Seattle,  Wash.  App. 
filed  Oct.  4,  1913.  Amplified  construc- 
tion. 

1,199,199.  Electrically  Controlled  Hood 
Lock  ;  H.  L.  Mason,  Kansas  City,  Mo. 
App.  filed  Jan.  29,  1914.  Locks  hood  to 
prevent  access  for  the  purpose  of  tamper- 
ing with   ignition. 

1,199,210.  Electric  Lighting  System  for 
Automobiles  ;  H.  W.  Shryock,  Everson, 
Wash.  App.  filed  Aug.  26,  1915.  For 
continuing  current  after  one  series  lamp 
has   burnt   out. 

1.199.212.  Apparatus  for  Distributing 
Electric  Current  ;  F.  M.  Simpson,  Mon- 
treal, Quebec,  Can.  App.  filed  Feb.  11, 
1915.  Supports  wires  on  grooves  so  as 
to  avoid  poles  in  streets. 

1.199.213.  Transmitting  Apparatus  for 
Wireless  Telegraph  Stations  ;  F.  G. 
Simpson,  Seattle,  Wash.  App.  filed  Nov. 
29,  1915.  No  resultant  oscillations  when 
condenser  discharges  through  spark  gap. 

1,199,220.  Method  for  Producing  Pure 
Retort  Carbon  ;  E.  Szarvasy,  Budapest. 
Au.stria-Hungary.  App.  filed  Feb.  12, 
1915.  Passes  methane  over  flowing  car- 
bon  fragments. 

1,199,226.     Automobile    Theft   Alarm  ;    H. 

B.  Alexander,  St.  Louis,  Mo.  App.  filed 
Sept.  11,  1914.  Alarm  sounded  as  soon 
as  vehicle  commences  to  move. 

1,199,239.     Internal   Combustion   Engine  ; 

C.  M.  Buck,  San  Leandro,  Cal.  App. 
filed  Sept.  23,  1912.  Throws  distributor 
out  of  engagement  with  the  engine  when 
not  in  use. 

1,199,253.  Automatic  Electric  Water 
Purifier  ;  G.  E.  Erickson,  New  York, 
N.  Y.  App.  filed  Dec.  28,  1915.  Sterili- 
zer and  filter. 

1,199,262.  Telegraphic  Transmission;  J. 
Gell,  London,  England.  App.  filed  March 
8,  1911.  Continuance  for  each  receiving 
instrument. 

1,199,276.  Flash  Light;  M.  L.  Kaplan, 
Brooklyn,  N.  Y.  App.  filed  Nov.  24,  1914. 
Improved   thumb-operated   switch. 

1.199.282.  Trolley  Mechanism  ;  N.  D. 
Levin,  Columbus,  Ohio.  App.  fil^ed 
March  5,  1909.  S,pecially  for  mine  loco- 
motives. 

1.199.283.  Trolley  Mechanism  ;  N.  D. 
Levin,  Columbus.  Ohio.  App.  filed  March 
5,  1909.  Short-length  trolley  pole  with 
few  simple  parts. 


Record  of 

Electrical 

Patents 

Notes  on  United  Stales  Patents  issued 
Sept.  !2«,  1916,  prei)are(l  by  Mitchell 
&  AUyn,  41  Park  Row.  New    York. 


1,199,292.  IvOCKiNG  System  for  Automo- 
biles ;  J.  E.  Minor  &  C.  M.  Page,  Kansas 
City,  Mo.  App.  filed  Dec.  17,  1913.  Com- 
bination lock  for  ignition  switch. 

1,199,317.  Semi-Automatic  Tuunking  Sys- 
tem ;  J.  A.  Taggart,  Rochester,  N.  Y. 
App.  filed  Dec.  29,  1913.  Automatic 
switching  mechanism  for  establishing 
free  connections  from  one  subscriber  to 
another. 

1,199,326.  Attachable  Support  for  Elec- 
tric Lamps  ;  L.  Weil,  Cleveland,  Ohio. 
App.  filed  Sept.  30,  1915.  Clamp  con- 
struction for  attaching  lamps  to  shelves, 
beds,  bookcases,  etc. 

1.199.338.  Telegraph  System  ;  J.  H.  Bell, 
East  Orange,  N.  J.  App.  filed  Nov.  24, 
1915.     Repeater  system. 

1.199.339.  Telegraph  System  ;  J.  H.  Bell, 
East  Orange,  N.  J.  App.  filed  Nov.  24, 
1915.     Double-current  type. 

1.199.340.  Compartment  or  Bulkhead 
Leakage  Indicator  for  Ships  and  the 
I.1IKE;  G.  Block,  Milwaukee,  Wis.  App. 
filed  Dec.  30,  1912.  For  indicating 
height  and  rate  of  incoming  flow  in  com- 
partment. 


No.    1,199,212.      Apparatus   for  Distributin.s 
Electric  Service 


1,199,341..  Method  of  and  Means  for 
Energizing  Electric  Generators  ;  G. 
Bluemel,  Chicago,  111.  App.  filed  May 
21,  1914.  Variable  speed  transmission 
between  exciting  generator  and  shaft  of 
main  generator. 

1.199.348.  CuT-OuT  Block;  R.  C.  Cole, 
Hartford,  Conn.  App.  filed  Nov.  26,  1915. 
Fuse  clips  are  held  in  pockets  on  insulat- 
ing base. 

1.199.349.  High  Tension  Telegraph  Cir- 
cuit Protector  ;  R.  C.  Cole,  Hartford, 
Conn.  App.  filed  Nov.  29,  1915  High 
tension  insulating  block  at  one  end  of 
fuse  base  and  low  tension  insulating 
block  at  opposite  end  of  base. 

1,199,388.  Electric  Speed  Signal;  J.  B, 
Kimpflin,  Akron,  Ohio.  App.  filed  Oct. 
17,  1914.  Speed  governed  device  switches 
different  colored  lights  in  circuit. 

1,199,390.  Dry  Battery  ;  A.  Landau,  To- 
ronto, Ontario,  Canada.  App.  filed  Aug. 
28,  1915.  Insulated  against  the  effect 
of    changes    in    atmospheric    conditions. 

1,199,392.  Pen  Flash  Light;  W.  Lenzi- 
kow  &  D.  Buhler,  New  York.  N.  Y.  App. 
filed   Dec.    6,    1915.      Mounted   in   cap   and 

'    lies   close  to   clip   of   fountain  pen. 

1,199,408.  Chucking  Device;  F.  Muller, 
Hartford,  Conn.  App.  filed  Aug.  28,  1915. 
Open  at  one  side  to  permit  lateral  re- 
moval of  work  piece. 

1,199,428.  Electrically  Heated  Mold;  J. 
M.  Roth,  Pittsburgh,  Pa.  App.  filed  Nov. 
24,  1915.  Core  heated  by  heat  radiated 
from  the  mold  and  not  by  electrically 
heating   the   core. 


1,199,437.  IOlectuicai.ly  I'rotectivb  Db- 
VICB  ;  B.  H.  Smith,  &  P.  MacGahan,  Tur- 
tle Creek,  and  Pittsburgh,  Pa.  App. 
fllcd  Nov.  5,  1913.  High  tension  relay 
with  contacts  an  appreciable  distance 
from   the  operating  electric  magnet. 

1,199,444.  Electrical  Measuring  Instru- 
ment; T.  W.  Varley,  New  York,  N.  Y. 
App.  filed  March  3,  1911.  lOleclro-motive 
force  generated  by  a  plurality  of  thermo- 
electric couples. 

1,199,447.  Electromagnet;  R.  Wikander, 
Pittsburgh,  Pa.  Api).  filed  March  23, 
1911.      For   unit   switch   control   systems. 

1,199,451.  Latching  Device  for  Knife 
Switches  ;  G.  L.  Chrislman,  &  H.  Bax- 
ter, Swissvale  and  Wilkin.sburg,  Pa. 
App.  filed  Feb.  5,  1914.  For  detachably 
securing  the  knife  and  can  be  applied 
to  existing  switches. 

1,199,453.  System  and  Method  of  Con- 
trolling Electric  Motors  ;  J.  LeC. 
Davis,  Pittsburgh,  Pa.  App.  filed  Nov. 
11,  1911.  Particularly  for  automobile 
electric  motors. 

1,199,459.  Dirt-Collector  for  Recti- 
fiers ;  S.  W.  Farnsworth,  Pittsburgh, 
Pa.  App.  filed  Nov.  6,  1914.  F'rees 
liquid    electrodes   of   foreign    substances. 

1.199.466.  Iron-Porcelain  Insulating- 
Support;  R.  P.  Jackson,  Edgewood  Park, 
Pa.  App.  filed  Feb.  19,  1914.  For  high 
voltage  and  of  reduced  size  and  simpli- 
fied construction. 

1.199.467.  IRON-PORCBLAIN  INSULATING- 

BusHiNG ;  R.  p.  Jackson,  Edgewood 
Park,  Pa.  App.  filed  June  9,  1914.  Out- 
let  for  power   stations,    etc. 

1.199.468.  Mechanical  Rectifier;  R.  P. 
Jackson,  Edgewood  Park,  Pa.  App.  filed 
June  9,  1914.  Low-resistance  path  for 
waves  of  one  plurality  and  conductor  for 
waves  of  other  plurality  of  low  resistance 
when  cold  and  high  resistance  when  hot. 

1.199.469.  Mechanical  Rectifier;  R.  P. 
Jackson,  Edgewood  Park,  Pa.  App.  filed 
June  9,  1914.  Substantially  free  from 
sparking  throughout  wide  variations  of 
load  frequency  and  wave  form. 

1,199,472.  Electrolytic  Apparatus;  I.  H. 
Levin,  Newark,  N.  J.  App.  filed  June  3, 
1916.     Bi-polar  electric  type. 

1.199.477.  Circuit-Interrupter;  J.  N.  Ma- 
honey,  Wilkinsburg,  Pa.  App.  filed  Feb. 
1,  1913.  Oil  type  for  handling  heavy 
currents  at  high  voltage. 

1.199.478.  Contact  Member;  J.  N.  Ma- 
choney,  Wilkinsburg,  Pa.  App.  filed  Nov. 
28,  1913.  Circuit  interrupter  for  high 
voltage  contact  portions  compactly  ar- 
ranged ;  constructed  to  effect  disengage- 
ment at  speed  higher  than  movable  con- 
tact member. 

1,199,487.  Seal  ;  H.  A.  Newcomb,  Wilkins- 
burg, Pa.  App.  filed  Aug.  6.  1915.  Struc- 
ture for  vapor  electric  apparatus. 

1,199,490.  Lighting  Fixture  ;  H.  North- 
wood,  Wheeling,  W.  Va.  App.  filed  April 
4,  1916.  Combined  socket  cover  and 
support  for  reflector  and  bowl. 

1,199,494.  Arrangement  for  Producing 
Short  Unidirected  High-Tension  Cur- 
rent ;  A.  Pfeiffer,  Berlin,  Germany.  App. 
filed  Sept.  30,  1915.  Primary  current 
with  short  steep  waves  transformed  to 
high  tension  by  specially  designed  ma- 
chine. 

1,199,511.  Ignition  Dynamo;  H.  R.  Van 
Deventer,  Sunjter,  S.  C.  App.  filed  Oct. 
28,  1915.  Movable  igniter  contacts  are 
used  in  connection  with  an  oscillating 
magneto. 

1,199,537.  Electric  -  Welding       Trans- 

former ;  B.  Pulda,  New  York,  N.  Y.  App. 
filed  July  15.  1913.  Roller  contact  makes 
continuous  electrically  welded  seam. 

1,199,539.       Ignition    Testing    Apparatus; 

A.  Fulton,  Western  Springs,  111.  App. 
filed  Nov.  26,  1915.  Instrument  for  test- 
ing gas  engine  ignition  while  in  opera- 
tion. 

1,199,545.  Indicating  Signal  for  Vehi- 
cles ■  W.  P.  Hammond,  Passaic,  N.  J. 
App. 'filed  Dec.  27,  1910.  Indicates  direc- 
tion vehicle  is  to  turn. 

1,199,558.  Zinc  Electrode  for  Gravity- 
Batteries  ;  L.  R.  Jones,  Camden,  N.  J. 
App.  filed  July  21,  1916.  Permits  zinc  to 
be  effectively  utilized. 

1,199,560.  Automobile  Signal;  W.  E. 
Jones,  St.  Louis,  Mo.  App.  filed  Jan.  23, 
1914.  Direction  indicator  controlled  by 
movement  of  steering  wheel. 

1,199,571.      Electric  Load-Distributer;   J. 

B.  King,  Syracuse,  N.  Y.  App.  filed  Feb. 
24,  1913.  As  applied  to  separate  sources 
of  supply  merging  into  common  distribu- 

.    tion  system. 

1,199,582.  Metal  Burner  and  Welder;  1'. 
Lynch,  Rock  Island,  111.  App.  filed  March 
10,  1916.  Suitable  for  ready  attachment 
to  ordinary  lamp  socket  •  for  welding  and 
fusing  metals,  filling  blow  holes,  etc. 
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Bridging  Science  and  Engineering 

AN  impressive  example  of  what  engineers  and  scien- 
tists may  together  accomplish  is  presented  in  the 
formation  of  a  National  Research  Council.  More 
specifically  this  amalgamation  of  purpose  of  the  Na- 
tional Academy  of  Science  and  our  engineering  societies 
in  a  plan  to  promote  the  cause  of  research  in  the  United 
States  and  to  place  research  at  the  disposal  of  our  gov- 
ernment, is  an  illustration  of  the  practical  value  of  the 
Engineering  Foundation  as  a  working  organization  to 
make  such  a  plan  possible.  Behind  the  simple  announce- 
ment of  a  splendid  purpose  is  the  thought  and  work  of 
men  who  have  visualized  the  future  and  then  made  a 
practical  plan  for  realizing  their  visions.  We  congrat- 
ulate the  officers  of  the  National  Academy  of  Science 
and  of  the  Engineering  Societies  Foundation  for  their 
vision  and  their  aim. 

We  have  had  occasion  to  say  that  scientific  research 
work  in  this  country  has  not  been  correctly  related  to 
engineering  and  industrial  advance.  As  John  J.  Carty 
stated  in  his  address  when  retiring  as  president  of  the 
American  Institute  of  Electrical  Engineers,  there  are 
two  classes  of  research :  one,  comprising  investigations 
in  pure  science  and  properly  carried  on  for  the  free 
advancement  of  all  science;  two,  industrial  research, 
properly  conceived  on  a  commercial  basis  and  developed 
primarily  for  the  benefit  of  a  private  group.  Mr. 
Carty's  clear  distinction  will  help  settle  many  disputes 
as  to  the  relations  of  research  work  and  commercial 
advance. 

It  has  not  been  so  clear  how  the  gap  between  science 
and  research  can  be  bridged;  how  the  findings  of  the 
scientist,  on  the  one  hand,  can  be  made  available  to 
the  industrial  research  worker;  and  how,  on  the  other, 
the  problems  of  the  industrial  worker  can  be  massed  in 
such  a  form  as  to  give  a  sense  of  direction  to  the  pure 
scientist.  The  proposed  plan  by  which  the  National 
Academy  of  Science  and  the  four  great  engineering 
societies  will  work  for  a  common  cause  should  even- 
tually open  avenues  for  the  interchange  of  thought  and 
opinion  which  will  be  of  real  service. 

In  this  interchange  between  science  and  industrial 
and  applied  engineering  research,  the  technical  and 
engineering  journals  of  this  nation  have  a  function 
which  they  have  often  performed  in  the  past,  and  which 
is  constantly  widening  in  opportunity  as  the  walls  of 
reserve  and  tradition  between  science  and  applied  engi- 
neering are  broken  down.  They  act  as  the  interpreters 
of  the  accomplishments  of  science  to  the  applied  engi- 
neers and  of  the  needs  of  their  industries  to  the 
scientist.  The  alignment  of  science  and  engineering 
which  has  been  accomplished  marks,  therefore,  an  epoch 


in  the  better  understanding  of  the  forces  at  work  in 
our  scientific  and  industrial  advance  in  this  country. 
Deeply,  as  never  before,  our  nation  feels  the  need  of 
research  work.  Psychologically,  this  is  the  time  to 
promote  the  cause  of  research.  We  see  tremendous  and 
far-reaching  possibilities  of  accomplishment  for  the 
new  formed  National  Research  Council. 


The  Industrial  Outlook 

PRESIDENT  HENRY  of  the  American  Electric  Rail- 
A  way  Association  takes  what  is  perhaps  a  pardonable 
but  nevertheless  cheerless  view  of  present-day  condi- 
tions. In  addressing  the  annual  convention  of  that  asso- 
ciation in  Atlantic  City  this  week  he  said:  "Prices  of 
all  commodities,  products  of  the  farm  and  workshop 
have  increased  to  such  an  extent  as  could  not  have  been 
anticipated  in  a  country  not  in  actual  war.  Speculation 
of  all  kinds  has  been  stimulated,  and  a  quiet  people 
who  have  heretofore  always  been  content  with  ordinary 
business  conditions  have  been  carried  away  into  the 
whirlpool.  Usual  every-day  business  has  become  in- 
sipid, and  nothing  in  a  business  way  that  does  not 
promise  quick  returns  and  immense  profits  seems  to 
satisfy.  Employment  under  ordinary  conditions  and  at 
even  reasonable  advanced  wages  is  by  the  workmen 
looked  upon  with  contempt.  The  whole  industrial  body 
has  become  restless  and  dissatisfied." 

Now,  while  it  is  true  that  the  war  has  brought  with 
it  feverish  production,  inflated  profits,  business  intoxi- 
cation and  industrial  unrest,  it  has  not  been  without 
benefit  to  the  electrical  industry  as  a  whole.  The  elec- 
tric railways  of  the  country,  to  be  sure,  have  not  been 
prosperous  for  some  years,  but  they  will  not  always 
remain  in  that  condition.  Indeed,  a  change  for  the 
better  has  already  set  in.  The  prosperity  of  the  rest 
of  the  industry  is  everywhere  apparent;  manufacturers 
are  oversold  and  central  stations  are  piling  up  heavier 
loads. 

There  probably  will  be  a  rearrangement  following  the 
signing  of  a  treaty  of  peace,  but  there  will  be  little 
dropping  off  of  business  for  some  time  to  come,  if  at 
all.  It  will  be  natural  for  manufacturers  and  central 
station  managers  to  endeavor  to  hold  up  production  and 
output,  and  an  industry  so  young,  impetuous  and  enthu- 
siastic will  have  no  difficulty  in  measuring  up  to  expec- 
tations. If,  moreover,  as  has  been  hinted,  competition 
with  more  efficient  nations  ensues  after  the  war,  that 
will  only  serve  to  make  greater  demands  on  the  elec- 
trical industry,  because  electricity  is  the  handmaid  of 
efficiency.  Increased  or  more  economical  production  of 
manufactures  will  only  mean  wider  and  more  intensive 


746 


ELECTRICAL    WORLD 


Vol.  08,  No.  16 


applications  of  electricity.     We  have,  therefore,  every 
reason  for  feeling  optimistic  and  not  pessimistic. 


Water  Heating  by  Electricity 

NO  discussion  of  cooking  by  electricity  is  complete 
without  pome  reference  to  hot-water  heating. 
While  electric  cooking  at  a  reasonable  rate  for  current 
is  now  past  the  experimental  stage  and  fairly  launched 
on  a  sound  commercial  basis,  the  problem  of  furnishing 
hot  water  to  the  home  in  which  the  electric  range  is 
used  is  not  solved.  As  one  speaker  stated  in  substance 
during  the  discussion  at  the  meeting  of  the  electric 
range  committee  of  the  National  Electric  Light  Associa- 
tion in  Chicago,  "the  best  electric  water  heater  on  the 
market  is  the  coal  stove.  The  Almighty  apparently 
didn't  put  calories  enough  into  each  kilowatt  to  make 
electric  water  heating  feasible."  While  this  statement 
is  hardly  scientific,  it  sometimes  seems  exasperatingly 
true  as  a  practical  matter,  and  the  amount  of  electricity 
necessary  to  raise  "one  pound  of  water  one  degree"  is 
not  generally  recognized  until  it  is  tried.  The  amount 
of  heat  that  a  quart  of  water  will  absorb  and  still  re- 
main cold  is  astounding.  It  is,  therefore,  with  particu- 
lar interest  that  we  call  attention  to  an  abstract  of  an 
article  descriptive  of  European  practice  in  electric  water 
heating  in  this  week's  Digest.  Thermal  storage  sys- 
tems, which  the  author  advocates,  have  been  considered 
in  this  country,  and  the  results  of  the  experiments  will 
interest  every  central  station  manager,  manufacturer 
and  designing  engineer  who  has  been  looking  for  the 
best  method  of  heating  water  by  electricity. 


Characteristics  of  Iron  and  Steel  Conductors 

MAINLY  as  a  consequence  of  the  world  war,  the 
price  of  copper  has  risen  to  a  point  at  which  it 
often  becomes  desirable  to  consider  the  relative  merits 
of  copper  and  steel  in  special  cases  of  the  transmission 
and  distribution  of  electric  power.  From  a  mechanical 
standpoint,  the  advantage  is  all  on  the  side  of  steel. 
From  the  standpoints  of  conductivity  and  durability, 
the  advantages  are  on  the  side  of  copper.  In  direct- 
current  circuits,  the  relative  economical  advantages  are 
determinable  without  difficulty,  but  in  alternating-cur- 
rent circuits,  the  question  is  complicated  by  the  extra 
resistance  of  skin  effect.  The  skin-effect  resistance 
of  a  steel  conductor  depends  upon  the  diameter  of  the 
wire,  as  well  as  on  its  lay,  if  stranded,  and  on  the  elec- 
tric conductivity  and  magnetic  permeability  of  the  steel. 
The  effective  permeability  varies  with  the  current 
strength,  and  it  is  the  circular,  not  the  longitudinal,  per- 
meability that  counts.  The  result  is  that  experimental 
measurements  are  needed  in  order  to  determine  the 
skin-effect  resistance  of  a  given  sample  of  steel  wire  at 
a  given  temperature  and  current  strength. 

The  article  on  page  760  of  this  issue  by  Messrs. 
C.  K.  Oakes  and  W.  Eckley  discusses  some  experimental 
observations  on  steel  conductors  at  60  cycles  per  second 
and  at  20  deg.  C.     It  will  be  seen  that  seven-strand 


5/16-in.  Siemens-Martin  steel  cable  showed  only  a  small 
increase  in  resistance  due  to  skin  effect  up  to  35  amp. 
On  the  other  hand.  No.  6  B.  W.  G.  solid  galvanized-iron 
wire  showed  a  skin-effect  resistance  ratio  of  2-1,  or 
110  per  cent  extra  resistance,  at  13  amp.  The  kind  of 
steel  that  is  desirable  for  such  purposes  should  have 
high  electric  conductivity,  low  hysteresis  loss,  and  low 
magnetic  permeability,  while  possessing  ample  mechan- 
ical strength.  The  soft  irons  are  usually  poor  a.c. 
material  on  account  of  their  high  permeability.  The 
hard  steels  are  ordinarily  better.  The  general  results 
indicate  that,  for  small  loads,  steel  wires  may  be  dis- 
tinctly economical,  especially  if  the  load  is  not  likely 
to  increase,  and  the  service  may  not  last  many  years. 
As  is  pointed  out  in  the  article,  however,  it  is  not  easy 
to  lay  down  any  general  rule  in  the  matter,  and  each 
case  must  be  treated  on  its  own  merits. 


Expansion  and  Concentration  Ahead 

ALL  parts  of  the  electrical  industry  have  not  had 
an  equal  measure  of  prosperity.  In  some  of  the 
newer  holding  companies  earnings  have  improved  much 
more  slowly  than  has  been  the  case  with  the  large  estab- 
lished properties  in  the  great  centers  of  population. 
The  difficulties  which  confronted  some  of  the  holding 
companies  two  years  ago  have  been  largely  overcome, 
however,  and  there  is  now  a  marked  change  for  the 
better  in  both  current  business  and  future  prospects. 
Like  the  individual  operating  properties,  the  holding 
companies  have  been  able  to  finance  maturing  obliga- 
tions and  new  capital  requirements  on  terms  that  sub- 
stantially brighten  their  outlook.  With  the  country 
"growing  up"  to  the  newer  group  of  holding  companies 
it  is  interesting  to  consider  what  other  developments 
may  be  seen  in  concentration  of  ownership.  Existing 
holding  companies  have  purchased  few  additional  prop- 
erties recently.  This  is  due  primarily  to  the  fact  that 
prices  of  remaining  available  properties  are  not  gen- 
erally regarded  as  inviting  under  present  conditions. 
Precedent  shows,  however,  that  even  when  prices  are 
high,  investment  may  be  started  by  bankers  who  feel 
justified  by  future  prospects.  ■  Such  buying  may  be 
directed  toward  properties  that  will  enlarge  or  round 
out  existing  holding  companies  or  toward  the  formation 
of  entirely  new  groups.  The  merger  of  properties  capa- 
ble of  physical  union  is  a  natural  form  of  concentration 
which  has  not  been  fully  developed,  and  further  prog- 
ress in  this  direction  is  so  plainly  warranted  on  economic 
grounds  that  it  will  undoubtedly  continue. 


Lighting  Rates  for  Dry  Goods  Stores 

ANEW  school  of  philosophers  has  made  its  appear- 
ance. By  a  process  of  reasoning,  plausible  though 
fallacious,  the  National  Retail  Dry  Goods  Association 
hopes  to  convince  the  central  stations  of  the  country  of 
the  errors  of  their  ways  and  effect  material  savings  for 
its  members.  Whether  or  not  the  organization  is  merely 
following  the  fashion  of  the  day  or  has  discovered  a 
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vulnerable  point,  in  central  station  rate  making,  we 
cannot  say.  At  any  rate,  it  has  many  adherents,  and 
it  behooves  central  station  managers  to  watch  its  work. 
Last  week  we  published  an  account  of  an  inquiry  as  to 
the  rates  paid  by  dry  goods  stores  being  made  by  the 
National  Retail  Dry  Goods  Association.  That  body 
believes  that  since  ours  is  a  comparatively  new  indus- 
try, it  is  not  surprising  that  rates  have  not  as  yet  been 
standardized.  Ninety-six  stores  in  various  sections  of 
the  country  were  cited,  and  the  inference  is  that  the 
association  will  work  for  a  uniform  rate  for  electrical 
energy.  No  consideration  is  given  to  the  cost  of  service 
or  character  of  the  load,  and  it  would  be  just  as  sensible 
for  the  association  to  collect  data  on  the  rents  paid 
by  various  stores  throughout  the  country  and  argue 
therefrom  for  a  uniform  rental  per  square  fdot  of  area. 
The  move,  however,  shows  that  central  station  rates 
are  being  subjected  to  scrutiny  from  responsible  busi- 
ness sources,  and  indicates  that  the  whole  subject  of 
rates  for  central  station  service  must  be  placed  on  a 
sure  and  permanent  foundation  if  it  is  not  to  be  assailed 
successfully. 


Service  from  a  Transmission  Network 

THE  electric  transmission  system  of  to-day  is  an 
intricate  affair.  When  extensive  it  rarely  depends 
on  a  single  generating  station,  and  usually  consists  of 
a  more  or  less  complicated  network  fed  by  from  two 
or  three  to  a  dozen  or  more  plants  containing  hydraulic 
or  steam  prime  movers.  A  problem  therefore  arises  in 
making  all  the  stations  pull  together  to  the  greatest  pos- 
sible advantage.  It  is  no  longer  a  case  of  feeding  a  single 
line  from  a  single  station,  but  of  feeding  many  lines 
from  a  carefully  organized  group  in  such  a  manner  as 
to  obtain  the  utmost  reliability  of  service  together  with 
the  fullest  possible  utilization  of  the  hydraulic  power 
which  is  available. 

The  care  with  which  the  control  of  the  operation  of 
such  a  network  is  worked  out  is  well  illustrated  in  the 
practice  of  the  New  England  Power  Company  described 
elsewhere  in  this  issue.  This  company  operates  a  dis- 
tributing system  served  by  a  group  of  hydraulic  plants. 
The  general  method  of  linking  the  plants  together  is 
made  clear  in  the  article.  Several  features  are  worthy 
of  special  mention. 

Millbury,  Mass.,  is  the  working  center  of  the  complete 
network,  and  here  is  located  the  switching  station  for 
all  the  important  high-tension  lines.     From  this  point 


the  handling  of  each  generating  station  and  substation 
is  directed,  complete  records  being  kept  of  all  opera- 
tions, and  special  attention  paid  to  making  the  best  use 
of  the  hudraulic  conditions  which  may  from  time  to 
time  exist.  An  unusual  feature  of  this  hydraulic  con- 
trol is  a  rather  complete  system  of  gaging  stations  for 
measuring  the  flow  of  the  stream  and  the  rainfall. 
These  stations  cover  the  Deerfield  valley  above  the  com- 
pany's plants  and  the  Connecticut  valley  from  Bellows 
Falls,  Vt.,  almost  to  the  Canadian  border.  The  Deer- 
field  valley  watershed  is  only  about  550  square  miles,  but 
the  storage  capacity  is  great,  and  the  precipitation 
fairly  high.  On  this  stream  the  maximum  flow  comes 
about  thirty  hours  after  a  storm,  and  about  two  days 
are  required  for  the  water  from  the  storage  reservoir 
to  reach  the  lowest  plant.  On  the  Connecticut  the  stor- 
age is  comparatively  small,  only  about  1,000,000  kw.-hr., 
and  it  takes  three  days  after  a  storm  for  the  river  to 
reach  its  highest  stage.  Full  information  regarding 
rainfall,  height  of  the  river,  and  in  late  winter  and 
spring  the  temperature,  which  gives  a  clue  to  the  proba- 
ble flow  from  melting  snow,  is  regularly  transmitted  to 
the  Millbury  control  station.  It  is  therefore  possible  to 
utilize  the  aggregate  rainfall  to  the  best  advantage 
which  the  actual  hydraulic  conditions  permit.  The 
Deerfield  River  furnishes  a  quick  run  off  with  a  possi- 
bility of  large  storage  near  the  headwaters.  The  Con- 
necticut gives  a  rather  slow  run  off  with  only  moderate 
storage,  which  must  be  utilized  in  the  best  way  the 
flow  allows. 

The  equipment  of  the  load  dispatcher  at  Millbury  is 
very  complete,  with  a  system  diagram  showing  the 
switching  connections  of  all  oil  switches,  the  transmis- 
sion lines,  and  the  high-tension  system  generally.  A 
complete  record  is  kept  of  all  the  operating  conditions 
and  of  all  power  plants,  lines  and  customers'  equipments 
connected  with  the  system.  All  operating  troubles,  too, 
are  handled  at  the  Millbury  station,  analyzed  and  re- 
corded, so  that  the  place,  origin  and  cause  of  every 
failure  may  be  given  continuous  record,  which  greatly 
facilitates  prompt  remedial  measures.  In  fact,  all  the 
details  of  operation  as  regard  the  production  and  dis- 
tribution of  load  from  the  main  plants  of  the  company 
and  all  auxiliaries  are  here  recorded  and  studied.  The 
summary  of  the  whole  situation  is  reported  daily  to 
the  office  of  the  general  manager  of  the  company  at 
Worcester.  We  have  yet  to  hear  of  a  more  efl!icient 
and  thoroughly  organized  dispatching  service  than  the 
one  to  which  reference  is  made  here. 


I 


N  the  next  or  engineering  number  of     The    CoiTlinff   ISSUGS 

the  Electrical  World  for  October,  a 
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leading  article  will  discuss  the  design  and  construc- 
tion features  of  an  electrically  operated  Alabama  cotton 
mill  and  give  results  of  tests  to  determine  the  effect  of 
condition,  speed  and  number  of  driven  machines  on  the 
power  demand.  Another  article  will  review  the  results 
of  an  experimental  investigation  of  temperature  distri- 
bution around  a  synchronous  converter  armature.  In  a 
third  article,  Prof.  Alexander  Gray  comments  on  the  out- 
put limitations  in  direct-current  machines.     The  fourth 


issue  of  the  month,  dated  Oct.  28  and 
regularly  devoted  to  broad  commercial 
subjects,  will  contain  a  valuable  and  timely  discussion 
of  a  proposed  co-operative  or  dividend  type  of  electric 
service  rate  designed  to  promote  the  use  of  electrical 
energy  for  cooking  and  water  heating.  This  article  will 
start  a  series  dealing  with  different  phases  of  this 
subject.  The  fourth  number  of  Electrical  Merchan- 
dising, the  new  monthly  magazine  of  the  electrical 
trade,  which  offers  the  editorial  services  of  the  Elec- 
trical World,  is  issued  under  date  of  Oct.  15. 
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ENGINEERS  TO  CO-OPERATE 

WITH  SCIENTISTS 

Organize  National  Research  Council  to  Secure  Effi- 
ciency in   Solution  of   Problem  of 
Peace   and   War 

Arrangements  have  just  been  completed  in  New  York 
whereby  the  resources  of  The  Engineering  Foundation, 
under  the  auspices  of  the  four  principal  national  engi- 
neering societies,  are  placed  at  the  disposal  of  the  Na- 
tional Research  Council,  which  was  appointed  by  the 
National  Academy  of  Science  at  the  request  of  Presi- 
dent Wilson.  The  object  of  the  council  is  to  co-ordinate 
the  scientific  research  work  of  the  country  in  order  to 
secure  efficiency  in  the  solution  of  the  problems  of  war 
and  peace.  The  council  was  without  funds  until  The 
Engineering  Foundation,  established  to  further  scien- 
tific and  engineering  research,  offered  to  place  its  re- 
sources at  the  council's  disposal,  including  the  services 
of  its  secretary,  Dr.  Gary  T.  Hutchinson,  to  act  as  sec- 
retary of  the  council.  The  offer  was  accepted  and  plans 
for  immediate  activities  have  been  placed  in  the  hands 
of  an  executive  committee. 

In  announcing  the  offer  of  the  Foundation,  Chairman 
Gano  Dunn,  said  that  the  financial  resources  amounted 
to  the  income  of  a  $200,000  endowment,  together  with 
$5,000  additional  yearly,  both  of  which  represent  gifts 
by  Ambrose  Swasey  of  Cleveland.  In  addition,  Cleve- 
land H.  Dodge  has  headed  a  movement  to  raise  other 
funds  to  further  the  work  of  the  council. 

In  indicating  how  thoroughly  every  branch  of  science 
and  engineering  is  represented  in  the  council.  Dr. 
George  E.  Hale,  director  of  the  Mount  Wilson  Solar  Ob- 
servatory, and  chairman  of  the  council,  who  was  in  New 
York  last  week  attending  to  the  details  of  the  arrange- 
ment, called  attention  to  the  personnel  of  the  body,  say- 
ing that  it  is  the  purpose  of  the  council  to  enlist  the  co- 
operation, in  the  solution  of  our  industrial  and  military 
problems  of  a  scientific  character,  of  every  possible  es- 
tablished agency.  Medicine,  for  example,  is  represented 
on  the  Council  by  Dr.  William  H.  Welch,  president  of 
the  National  Acadamy  of  Science;  Brigadier-General 
William  C.  Gorgas,  surgeon  general  of  the  United  States 
Army;  Dr.  Simon  Flexner,  director  of  the  Rockefeller 
Medical  Institute,  and  Dr.  Victor  C.  Vaughan,  past- 
president  of  the  American  Medical  Society;  biological 
science  by  Dr.  Edwin  G.  Conklin,  professor  of  zoology, 
Princeton  University;  chemistry  by  Dr.  A.  A.  Noyes 
of  Massachusetts  Institute  of  Technology  and  Dr.  L. 
H.  Baekeland;  physics  by  Dr.  A.  A.  Michelson  of  the 
University  of  Chicago;  and  electricity  by  Prof.  M.  I. 
Pupin,  of  Columbia  University. 

These  branches,  with  the  exception  of  medicine,  are 
in  the  realm  of  pure  science.  Recognizing,  however, 
that  the  practical  applications  of  the  principles  which 
the  pure  scientists  discover  rest  largely  with  engineers 
there  is  a  strong  representation  from  t^e  great  engineer- 
ing societies.  John  J.  Carty,  past-president,  American 
Institute  of  Electrical  Engineers  and  chief  engineer  of 
the  American  Telephone  &  Telegraph  Companv;  Gano 
Dunn,  president  of  the  J.  G.  White  Engineering  Cor- 
poration; Clemens  Herschel,  president  of  the  American 
Society  of  Civil  Engineers;  C.  E.  Skinner,  director  of 
the  research  laboratory  of  the  Westinghouse  Company, 


and  Dr.  W.  R.  Whitney,  director  of  the  research  lab- 
oratory of  the  General  Electric  Company  are  among 
those  who  will  represent  the  engineering  side  of  the 
council's  work. 

The  important  military  aspects  will  be  presented  to 
the  council  by  Maj.-Gen.  William  Crozier,  chief  of  ord- 
nance of  the  U.  S.  Army,  by  Lieut.-Col.  George  0. 
Squier,  chief  of  aviation  of  the  U.  S.  Army,  and  Chief 
Constructor  David  W.  Taylor,  U.  S.  Navy.  Other 
branches  of  the  government  are  represented  by  Dr.  S. 
W.  Stratton,  director  of  the  National  Bureau  of  Stand- 
ards; Van  H.  Manning,  director  of  the  Bureau  of  Mines, 
and  Prof.  Charles  F.  Marvin,  chief  of  the  United  States 
Weather  Bureau. 

The  other  members  of  the  council  are:  Dr.  John  A. 
Brashear,  Pittsburgh;  Dr.  W.  F.  M.  Goss,  dean  of  engi- 
neering. University  of  Illinois;  Dr.  William  H.  Holmes, 
curator.  United  States  National  Museum;  Dr.  W,  W. 
Keen,  president,  American  Philosophical  Society;  Prof. 
E.  C.  Pickering,  director.  Harvard  College  Observatory; 
Mr,  Charles  F.  Rand,  president.  United  Engineering 
Society;  Prof.  Theodore  W,  Richards,  Harvard  Uni- 
versity; Prof.  R.  A.  Millikan,  University  of  Chicago: 
Mr.  Ambrose  Swasey,  Cleveland;  Dr.  Elihu  Thomson, 
Swampscott,  Mass.;  Dr.  C.  R.  Van  Hise,  president. 
American  Association  for  the  Advancement  of  Science: 
Dr.  Charles  D,  Walcott,  secretary,  Smithsonian  Institu- 
tion; Dr.  J.  M.  Coulter,  professor  of  botany,  Princeton 
Unive**sity;  Prof.  R,  H.  Chittenden,  dean  of  Sheffield 
Scientific  School,  Yale  University ;  Prof.  Raymond  Pearl, 
biologist,  Maine  Experiment  Station,  Orono,  Me.;  M. 
T,  Bogert,  professor  of  organic  chemistry,  Columbia 
University.  Other  members  of  the  council  will  be  ap- 
pointed as  the  needs  of  the  work  dictate. 


ELECTRIC  RAILWAYS 

FOR  COAST  DEFENSE 

Military  Authorities  at  Atlantic  City  Convention  Ex- 
plain   How    Roads    Can    Co-operate 
with    Government 

On  Monday  afternoon  the  annual  convention  of  the 
American  Electric  Railway  Association  opened  with  ses- 
sions of  the  four  affiliated  associations.  The  main  as- 
sociation held  its  opening  session  on  Tuesday  morning. 
At  this  session  Capt.  W.  K.  Wilson  of  the  coast  artillery, 
read  a  paper  on  "Coast  Defense,"  and  explained  that  the 
electric  railways  extending  along  the  shore  could  be 
utilized  to  advantage  in  the  scheme  of  coast  defense, 
Lieut, -Col,  Chauncey  B,  Baker,  quartermaster's  staff, 
Washington,  explained  the  system  of  co-operation  fol- 
lowed between  the  steam  railroads  and  the  army  and 
recommended  a  similar  arrangement  in  the  case  of  the 
electric  roads.  He  suggested  the  collection  of  data  as 
to  the  electric  rolling  stock  and  equipment  suitable  for 
various  military  purposes  and  the  changes  necessary  to 
make  it  so  suitable.  Also  the  appointment  of  certain 
electric  railway  traffic  men  to  direct  military  movements 
over  such  roads  in  co-operation  with  the  army  in  case 
of  necessity. 

President  C.  L.  Henry  in  his  annual  address  briefly 
sketched  the  industrial  situation  in  this  country  brought 
about  by  the  European  war.    The  electric  railways  have 
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felt  the  injurious  effect  of  the  general  condition.  To 
prepare  for  the  business  conditions  after  the  war  Mr. 
Henry  believed  that  the  industrial  efficiency  of  the  coun- 
try should  be  brought  to  the  highest  point.  He  referred 
to  the  success  of  the  association  in  inducing  Congress  to 
exempt  electric  railways  from  the  provisions  of  the  re- 
cently passed  eight-hour  bill.  Taking  up  the  subject 
of  labor  and  wages,  he  urged  that  there  should  be  a 
duly  authorized  public  body  to  which  employers  or  em- 
ployees feeling  aggrieved  could  apply  for  relief  with- 
out resort  to  strikes  or  lockouts.  He  said  further  that 
there  should  be  legal  inhibition  of  all  strikes  and  lock- 
outs on  public  service  properties. 

The  attendance  was  somewhat  larger  than  two  years 
ago  when  the  association  met  in  Atlantic  City.  The 
exhibits,  however,  were  not  quite  so  numerous. 


JOBBERS  TABLE  GROUP  PLAN 

Opposition  Develops  to  Proposal  to  Divide  Member- 
ship into  Geographical  Section 

Two  hundred  leading  electrical  jobbers  and  their  rep- 
resentatives attended  the  fall  meeting  of  the  Electrical 
Supply  Jobbers'  Association  held  at  the  Hotel  Statler, 
in  Cleveland,  Ohio,  on  Tuesday,  Wednesday  and  Thurs- 
day of  this  week. 

Following  considerable  discussion  of  the  plan  to  re- 
organize the  jobbers'  association  into  eight  geographi- 
cal groups,  each  group  to  hold  frequent  local  meetings 
in  addition  to  semi-annual  national  meetings  of  the  gen- 
eral body,  it  became  apparent  that  in  certain  sections 
opposition  existed  to  the  proposed  redistricting,  and 
after  some  debate  a  motion  to  lay  the  plan  on  the  table 
was  adopted  just  before  the  end  of  the  first  day's  session. 
This  grouping  proposal  which  though  tabled  may 
again  be  brought  up  for  reconsideration,  contemplated 
eight  geographical  divisions,  each  group  to  have  a  chair- 
man and  a  secretary,  who  were  to  submit  full  reports 
of  all  proceedings  to  the  general  body. 

Following  were  the  geographical  groups  proposed  by 
the  survey  committee  of  the  association. 

Group  1 — Territory  including  Boston,  Rochester, 
New  York  City  and  Newark,  N.  J.  Group  2 — Atlanta 
to  Philadelphia.  Group  3 — Memphis  to  New  Orleans. 
Group  4 — Buffalo,  Cleveland,  Louisville  and  Pittsburgh. 
Group  5 — North  Central  Western  cities,  including  Chi- 
cago to  Minneapolis.  Group  6 — Chicago  to  Omaha,  Den- 
ver, St.  Louis  and  Memphis.  Group  7 — Dallas,  Hous- 
ton and  Oklahoma  City.  Group  8 — Pacific  coast  cities. 
Judge  Debevoise  in  addressing  the  convention,  out- 
lined the  operative  and  legal  features  of  the  plan  of 
group  organization,  and  was  followed  by  several  mem- 
bers of  the  survey  committee  who  spoke  in  favor  of  the 
plan,  pointing  out  that  it  retained  the  advantages  of  na- 
tional organization  through  the  semi-annual  meetings, 
while  effecting  economies  of  time  and  traveling  ex- 
penses through  the  local  group  meetings. 

Other  speakers  insisted  that  to  divide  up  the  present 
organization  would  be  a  step  backward.  One  member 
objected  to  the  provision  to  group  together  remote 
cities.  Others,  in  the  interest  of  harmony,  advised 
against  proceeding  with  the  plan  as  long  as  objection 
remained  in  any  quarter.  A  proposal  to  amend  the 
grouping  to  meet  the  approval  of  the  central  territory 
members  was  lost,  however,  when  a  motion  to  place  the 
group  plan  on  the  table  was  passed  by  a  fair  majority. 
A  smoker  and  lunch  were  tendered  the  jobbers  on 
Tuesday  evening  by  the  Electrical  League  of  Cleveland 
in  its  handsome  new  rooms  on  the  roof  of  the  Statler 
Hotel,  and  Wednesday  afternoon  was  given  over  to  golf 
at  the  Shaker  Heights  Country  Club. 


New  37,000  Kw.  Turbine  Plant  for  New 

Bedford  Company 

One  of  the  largest  steam  turbine  plants  in  New  Eng- 
land will  be  completed  during  the  coming  winter  by 
the  Stone  &  Webster  Engineering  Corporation  of  Bos- 
ton, Mass.,  for  the  New  Bedford  (Mass.)  Gas  &  Edison 
Light  Company.  The  new  station,  a  view  of  which  is 
shown  herewith,  will  have  an  initial  rating  of  37,000 
kw.  It  is  located  on  the  Acushnet  River  in  New  Bed- 
ford, and  is  designed  to  handle  the  company's  rapidly 
growing  business  in  an  area  considerably  transcending 
the  immediate  vicinity  of  the  city  itself.  Under  the 
management  of  W.  H.  Snow,  the  company's  load  has 
increased  so  rapidly  within  the  past  two  or  three  years 
that  the  existing  station  on  Coffin  Street  has  been  out- 
grown. Large  textile  establishments  offer  an  attrac- 
tive power  market,  and  through  transmission  tie  line 
facilities  connecting  the  plant  on  Coffin  Street  with  the 
systems  of  the  Marion  Gas  Company  and  the  Plymouth 
Electric  Light  Company,  also  including  the  New  Bed- 
ford &  Onset  Street  Railway,  the  company's  relations 
with  outside  customers  have  been  greatly  strengthened. 
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CONSTRUCTION    WORK   ON    NEW   BEDFORD   STATION 

Lighting  and  power  service  on  the  north  side  of  the 
Cape  Cod  Canal  are  now  furnished  by  the  New  Bedford 
company  through  the  Marion  company.  The  new  sta- 
tion will  enable  the  operating  economies  of  a  centralized 
generating  plant  to  be  realized  for  efficient  distribution 
far  outside  the  confines  of  the  company's  original 
territory. 

The  new  plant  is  to  be  a  brick  and  steel  building, 
160  ft.  by  175  ft.  in  plan,  and  having  concrete  floors 
and  roof.  It  will  contain  ten  600-hp.  Babcock  &  Wilcox 
water-tube  boilers,  three  three-stage  turbo-feed  pumps, 
one  15,000-kw.,  one  10,000-kw.  and  three  4000-kw.  Gen- 
eral Electric  turbo-generators,  seven  1500-kva.  outdoor 
type  step-up  transformers,  Worthington  surface  con- 
densers, a  50,000-cu.  ft.  per  minute  Spray  air  washer, 
turbine-driven  circulating  pumps,  a  50-ton  Northern 
electric  crane,  and  other  equipment.  There  will  be  two 
reinforced  concrete  stacks  of  the  superimposed  type,  a 
double  boiler  room,  and  a  coal-handling  system  provided 
with  a  locomotive  crane  feeding  two  bucket  skip  hoists, 
with  a  bunker  at  the  end  of  the  building  and  distribu- 
tion by  motor-driven  larry  service.  There  will  be  one 
turbo  and  motor-driven  exciter  and  two  turbo-driven 
exciters,  and  the  switching  equipment  throughout  will 
be  of  General  Electric  type. 

An  interesting  feature  of  the  installation  will  be  the 
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use  of  two  4000-kw.  turbo  sets  and  four  boilers  trans- 
ferred from  the  old  station,  this  equipment  having  been 
placed  in  conmiission  only  about  three  years  ago.  Oil 
switches  will  be  of  the  remote-control  type,  and  the 
double-bus  system  will  be  provided.  The  provision  of 
three  sizes  of  generating  units  will  enable  the  varia- 
tions in  the  station  load  curve  to  be  handled  econom- 
ically. Work  was  begun  on  the  installation  of  one 
4000-kw.  and  one  10,000-kw.  unit  in  April,  1916,  and 
commercial  power  will  be  delivered  from  the  station 
during  the  present  month. 


Series  Lighting  Rectifier  Problems 

in  a  recent  hearing  by  the  Massachusetts  Gas  &  Elec- 
tric Light  Commission  in  the  Boston  street  lighting  ar- 
bitration case,  L.  L.  Elden,  electrical  superintendent  of 
the  Boston  Edison  company,  discussed  the  problem  of 
replacing  with  big  rectifier  sets  local  Brush  arc  gen- 
erators driven  by  direct-connected  motors.  The  city's 
representative  took  the  ground  that  in  view  of  the 
superior  operating  efficiency  of  rectifiers  as  compared 
with  motor-generators  for  series  arc  lighting  service, 
the  company  should  employ  the  former  entirely. 

Mr.  Elden  pointed  out  that  an  attack  on  Brush  arc 
machines  is  one  of  the  most  common  features  of  street 
lighting  rate  cases,  and  intimated  that  if  the  facts  of 
their  use  become  better  known,  less  misunderstanding 
will  prevail.  The  witness  said  that  the  efficiency  of 
rectifier  sets  is  about  90  per  cent  against  75  per  cent 
for  the  Brush  motor-generator  sets,  80  per  cent  repre- 
senting the  efficiency  of  the  arc  machine  and  93  per 
cent  the  full-load  efficiency  of  the  motor.  Rectifiers  are 
now  used  in  all  substations  supplying  Boston  street 
lighting  except  at  L  Street  and  in  East  Boston. 

About  two  years  ago  the  company  investigated  the 
cost  of  eliminating  all  its  remaining  Brush  arc  gen- 
erators. A  four-year  period  showed  that  the  yearly  op- 
erating cost  is  less  by  about  17.2  cents  per  lamp  with 
rectifier  sets  than  with  Brush  arc  machines  twelve  years 
of  age,  excluding  fixed  charges.  Rectifiers  cost  $2.50  per 
lamp  capacity  less  than  Brush  arc  motor-generator  sets. 
The  two  principal  items  of  repair  are  the  tube  renewals 
and  the  breakdown  of  transformer  coils  from  lightning 
or  service  punctures.  It  was  found  that  the  changes 
necessary  on  the  street  circuits  and  in  the  rewiring  and 
rearrangement  of  the  station,  including  the  purchase  of 
additional  generating  capacity  or  the  alternative  instal- 
lation of  rotary  condenser  equipment  to  offset  the  low 
power  factor  of  the  rectifier  apparatus  would  make  the 
change  prohibitive  in  total  yearly  cost.  Despite  a  sav- 
ing of  possibly  $10,000  a  year  in  energy  cost,  it  would 
not  pay  under  the  present  conditions. 

The  witness  pointed  out  that  this  is  a  case  where  good 
engineering  dictates  the  retention  of  apparatus  which 
may  be  said  to  be  going  out  of  .vogue,  during  the  bal- 
ance of  its  economical  life  in  relation  to  the  rest  of  the 
system.  In  Boston  the  company  has  agreed  to  operate 
no  street  lighting  circuit  from  a  rectifier  above  6000 
volts,  where  joint  pole  occupancy  is  involved,  although 
an  earlier  agreement  with  other  companies  permits  the 
full  voltage  of  the  Brush  machines  to  be  utilized  so 
long  as  the  company  does  not  add  to  their  number.  The 
pulsating  current  produced  by  the  rectifiers  led  to 
greater  restrictions  on  account  of  its  effect  on  telephone 
transmission.  Mr.  Elden  stated  that  as  the  number 
of  lamps  operated  from  a  rectifier  increases,  the  tube 
life  diminishes,  and  pointed  out  that  if  in  future  a  tube 
life  of  from  25,000  to  30,000  hours  can  be  secured 
through  improvements  by  manufacturers,  it  would  pay 
in  most  cases  to  give  up  the  Brush  machines,  even 
where  there  is  a  well-considered  investment. 


Committee  Activities  for  America's 
Electrical  Week 

For  some  time  the  local  committees  have  been  making 
arrangements  for  the  celebration  of  America's  Elec- 
trical Week,  to  be  held  early  in  December.  Following 
are  some  of  the  activities  reported  to  the  Society  for 
Electrical  Development  for  the  current  week. 

Six  electrical  demonstration  shows  in  various  sections 
of  the  city  will  be  the  center  of  the  week's  activities  in 
San  Francisco.  The  largest  will  be  in  the  nave  of  the 
ferry  buildmg,  and  will  illustrate  the  use  of  electricity 
upon  the  farm  and  in  the  home. 

The  street  car  pageant  will  pass  over  the  United 
Railroads  each  night  during  the  week.  The  railroad 
company  has  donated  flat  cars  and  the  use  of  its  tracks 
for  this  purpose.  An  illuminated  electric  flag  will  head 
the  pageant.  In  the  parade  will  be  floats  showing  "How 
Grandmother  Kept  House,"  "How  Mother  Kept  House," 
and  "How  the  Wife  of  To-day  Keeps  House."  These 
floats  will  display  the  home  utensils  used  in  those 
periods. 

At  Syracuse,  N.  Y.,  an  electrical  show  is  planned,  and 
the  committee  has  rented  a  large  retail  store  in  the 
business  section  of  the  city.  This  store  will  be  fitted 
up  to  represent  a  home,  a  farm,  a  factory  and  a  city. 
Each  member  of  the  local  committee  will  have  exhibit 
accommodations  in  proportion  to  the  extent  of  his  par- 
ticipation in  the  enterprise.  Another  feature  will  be 
the  flood-lighting  of  the  Syracuse  City  Hall. 

Rawson  Collier  reports  that  the  Atlanta  committee 
will  center  its  activities  about  a  great  electrical  show. 
Special  illumination  of  the  business  center,  with  the 
prospect  of  flood-lighting  of  the  city's  principal  build- 
ings, and  one  or  two  pieces  of  statuary,  are  included  in 
the  program  to  date. 

J.  C.  McLaughlin  of  the  Potomac  Electric  Power  Com- 
pany reports  Washington's  activities  to  date  comprise 
arrangements  for  an  electrical  show  in  a  large  down- 
town building  and  an  electric  pageant  in  which  all  of 
the  electrical  interests  of  Washington  will  participatec 

H.  M.  Kohn  of  the  Birmingham  Railway,  Light  & 
Power  Company  announces  the  Alabama  Electric  Fair 
for  the  week  of  Dec.  2-8.  Special  efforts  will  be  made 
to  point  out  the  advantages  of  electricity  in  the  great 
rural  sections  of  the  South  by  this  show. 

On  Nov.  8  and  Nov.  15  700  of  the  city  and  town  offi- 
cials of  Boston  and  suburbs  will  be  guests  of  the  Boston 
Edison  Co-operative  Development  Committee.  At  these 
meetings  C.  L.  Edgar,  president  of  the  Boston  Edison 
company;  E.  W.  Burdett,  co-operation  counsel,  and  W. 
H.  Adkins,  general  superintendent  of  the  Boston  Edison 
company,  will  explain  the  ideas  of  America's  Electrical 
Week  and  the  plans  of  activities  through  all  the  territory 
reached  by  the  company.  During  November  the  Edison 
company  proposes  to  entertain  all  of  the  electrical  con- 
tractors doing  business  in  this  territory,  besides  all  the 
so-called  journeymen  who  are  employed  by  these  con- 
tractors. The  committee  feels  that  by  bringing  to- 
gether the  1500  journeymen  in  this  territory  the  most 
efficient  work  will  be  done  by  these  journeymen  in  pro- 
moting the  uses  of  electricity  in  the  homes  with  which 
they  are  in  close  touch. 

W.  H.  Winslow  of  the  Superior  Water,  Light  &  Power 
Companv  announces  a  local  poster  competition.  One 
prize  of  $10  and  five  prizes  of  $2  will  be  given  for  the 
best  posters  designed  by  high  school  or  normal  school 
students  of  Superior.  One  prize  of  $5  and  five  prizes  of 
$1  each  will  be  given  to  the  best  poster  designed  by 
children  in  the  grades  attending  any  school  in  Superior. 
Each  poster  must  have  the  words,  "America's  Electrical 
Week.  Dec.  2  to  9,  1916,  Superior,  Wis.,  Do  It  Elec- 
trically." 
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SAN  FRANCISCO'S  PATH  OF  GOLD 

Elaborate  Electrical  Pageant  Marks  Inauguration  of 
New  Downtown  Street  Lighting  System. 

The  new  lighting  system  installed  on  Market  Street 
m  San  Francisco  was  switched  on  for  the  first  time  on 
the  night  of  Oct.  4,  just  ten  months  to  the  day  after 
the  same  lights  were  turned  off  at  the  exposition 
grounds.  The  event  was  marked  by  an  elaborate  elec- 
trical pageant  arranged  in  celebration  of  the  new  "Path 
of  Gold,"  and  was  witnessed  by  crowds  that  rivaled  the 
greatest  throngs  of  the  exposition  year  as  will  be  seen 
in  the  accompanying  illustration. 

The  lighting  system,  which  was  described  by  W 
D'A.  Ryan  in  the  Electrical  World  for  Sept.  2  in- 
volves a  new  departure  in  street  lighting,  and  great 
interest    centered    in    the    resultant    effect    on    Market 
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teristic  feature  of  the  illumination  of  the  tower  of 
jewels  at  the  exposition. 

Other  features  were  the  illumination  of  the  city  hall 
dome  with  twenty  projectors,  and  the  flood-lighting  of 

1" ,  ^"^  tj^'^?^.  ^^  ^^^^°"«  points  in  the  downtown 
section  The  chief  feature  of  the  pageant  was  a  series 
ot  floats  built  up  on  auto  trucks  and  street  cars  The 
ttl'^'^JT^-^^'^l^^^^   ^y  ^"   animated   reproduction   of 

Fllf  ?  w",^^""^"^^  ^^  ^'^^^^^"  PO«te»-  of  America's 
Electrical  Week,  and  included  a  score  of  floats,  each 
representing  some  distinctive  period  in  the  develop- 
ment of  Illumination.  These  began  with  the  torch  of 
the  cave  man  and  ended  with  a  representation  of  the 
decorative  lighting  features  used  at  the  Panama  and 
Pacific  International  Exposition  which  was  recently 
held  at  San  Francisco. 

On  the  second  night  of  the  carnival  the  central  event 


SAN  FRANCISCO'S  PATH  OF  GOLD  AND  DENSE  CROWD  THAT  WITNESSED   INAUGURATION  OF   SYSTEM 


Street  when  it  should  be  in  service.  Mr  Ryan  ex 
pressed  himself  as  fully  satisfied  with  the  effect  and 
the  system  is  now  officially  in  service  under  the'  con- 
tract arrangement. 

In  addition  to  the  new  street  lighting  system,  there 
were  several   spectacular   lighting   features   introduced 

Z  IV'TIT;  ^^^  ^°^^^  °f  ^^^  ferry  building  at 
the  foot  of  Market  Street,  which  is  provided  with  an 
outline  lighting  system,  was  partially  rewired  for  the 
occasion  so  that  the  top  could  be  shown  either  in  relief 
of  11°"^^'"®'  ^0^^  i"  red.  The  switches  were  thrown 
at  fifteen-mmute  intervals,  alternating  between  a  solid 
red  top  and  the  glowing-red  relief  which  was  a  charac- 


was  the  ball  at  the  municipal  auditorium.  The  interior 
lighting  features  of  the  auditorium  included  four  18-in 
projectors  in  opposite  corners  of  the  main  hall  directed 
against  a  pyramid  of  dahlias  in  the  center  of  the  floor 
20  ft.  high  and  20  ft.  wide  at  the  base.  Between  30,000 
and  40,000  blooms  were  used  in  interior  decoration.'  A 
large  portion  of  this  number  were  arranged  in  eighty 
"bursts"  around  the  gallery  rail,  each  of  which  was 
Illuminated  by  its  own  projector.  These  "bursts"  were 
left  on  during  the  showing  of  colored  pictures  of  the 
exposition  lighting  (projected  on  a  24-in  by  36-in 
screen),  and  provided  a  unique  background  for  the 
lighting  effects. 
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EVOLUTION  IN  PUBLIC  UTILITIES 

W.  W.  Freeman  at  Investment  Bankers'  Convention 

Discusses  Stages  Through  Which  the 

Industry  Has  Passed 

With  great  empha.sis  on  the  point  that  the  investor 
and  not  the  consumer  has  reaped  the  greatest  benefits 
from  public  service  commission  regulation,  W.  W. 
Freeman,  president,  Union  Gas  &  Electric  Company, 
Cincinnati,  Ohio,  discussed  in  a  paper  entitled  "Evolu- 
tion in  Public  Utilities"  read  before  the  convention  of 
the  Investment  Bankers'  Association,  held  at  Cin- 
cinatti,  Ohio,  Oct.  2  to  5.  What  he  considered  to  be 
the  four  great  stages  of  the  development  of  the  utility 
industry,  an  era  of  initial  promoter,  era  of  exploitation, 
era  of  regulation  and  era  of  recognition. 

Mr.  Freeman's  remarks  on  this  subject  in  part  are 
as  follows : 

"What  I  have  in  mind,  in  referring  to  the  evolution 
of  public  utilities,  is  merely  this:  We  have  been  pass- 
ing through  experiences  for  tw^enty-five  or  thirty  years 
past  that  have  been  more  or  less  interesting,  and  excit- 
ing, and  trying.  As  the  result  of  these  experiences  I 
believe  public  utilities  are  on  a  better  basis  to-day,  and 
still  more  promising  for  the  immediate  future,  than  they 
have  ever  been  before. 

"There  are  perhaps  three  or  four  distinct  eras  in  this 
evolution  of  the  utilities.  The  first  may  be  but  briefly 
mentioned:  the  era  of  invention  and  of  initial  promoter 
or  developer.  Follovv^ing  that  came  the  era  of  exploita- 
tion, of  utilities  generally,  and  this  is  the  era  with 
which  so  many  of  our  friends  among  the  public  find  so 
much  fault;  where  attempts  were  made  without  restric- 
ion  of  any  kind  whatever  as  to  the  issue  of  securities 
or  as  to  the  payment  of  earnings  to  capitalize  the  privi- 
lege of  serving  the  public,  and  to  utilize  that  privilege 
for  the  mere  purpose  of  extorting  from  the  public  all 
that  could  possibly  be  secured  and  paying  out  to  the 
promoters  the  spoils.  That  seems  to  have  been  the  con- 
ception of  the  average  individual  with  regard  to  this 
era  of  exploitation  of  public  utilities. 

"We  must  confess,  of  course,  that  there  was  no  re- 
striction imposed  by  law  upon  the  issue  of  securities, 
and  that  what  happened  was  very  largely  the  result  of 
the  capacity  and  the  ingenuity  of  the  promoter  and  the 
operator  in  each  individual  case, 

"Then  came  the  era  of  regulation  on  the  part  of  the 
public  and  the  attempt  to  do  away  with  all  of  the 
abuses  of  the  past,  protecting  both  the  investor  and  the 
consumer  as  to  rates  and  to  service,  and  while  the 
theory  of  regulation  is  absolutely  sound  and  is  for  the 
interest  of  the  investor,  no  less  than  for  the  interest  of 
the  public,  I  am  forced  to  the  conclusion  from  my  own 
experience  that  what  was  in  the  public's  mind  generally, 
in  imposing  regulation  upon  utilities,  was  not  the  pro- 
tection of  the  investor  but  was  to  reduce  the  charges 
for  service.  It  was  because  the  general  belief  in  the 
public  mind  was  that  rates  were  high  and  service  was 
poor,  that  the  people  were  being  bled  by  public  service 
corporations  generally,  and  that  these  things  would  stop 
when  regulation  was  imposed,  that  there  was  such  a 
unanimous  sentiment  for  the  regulation  of  public 
utilities. 

"We  have  had  regulation  for  a  good  many  years, 
longer  in  some  states  than  in  others,  and  operators 
will  tell  you  that  they  had  experience  in  connection 
with  regulations  that  have  been  interesting,  and  have 
been  at  times  annoying,  and  unfortunate. 

"It  is  not  the  most  pleasant  thing  in  the  world  to 
have  the  power  of  life  and  death  over  your  properties 
placed  in  the  hands  of  men,  however  intelligent  they 
may  be,  and  sincere,  who  are  absolutely  unequipped 
from   the   standpoint   of   experience   to   undertake   the 


duties  suddenly  imposed  upon  them,  and  operators 
will  tell  you,  if  they  are  frank,  of  repeated  experiences 
where  they  had  been  told  by  those  well-meaning  people 
that  theories  which  they  themselves  perhaps  entertained 
years  ago,  but  found  to  be  fallacies,  must  be  introduced 
in  the  operation  of  their  properties. 

"However,  we  have  struggled  through,  assuming  the 
good  intent  of  the  public   with   regard  to   regulation. 
The  principal   point  I   wish  to  particularly  emphasize 
is  that  regulation  in  general,  eliminating  certain  indi- 
vidual cases,  has  failed  to  produce  the  result  that  it  was    _ 
intended  to  produce,  so  far  as  the  general  conception   ■ 
of  the  public  was  concerned;  and  regulation  has  served      ' 
today  more  for  the  investor,  in  proportion  to  what  was 
expected  and  intended,  than  it  has  for  the  consumer, 
for  the  public. 

Valuation  Has  Not  Served  to  Reduce  Rates 

"As  a  first  step  in  reducing  rates,  through  regulation, 
the  question  of  the  valuation  of  properties  was  raised. 
Valuations  became  popular  and  numerous  in  various 
parts  of  the  country.  Then  came  the  discussion  of  the 
rate  of  return  to  which  a  company  was  entitled,  and 
attempts  were  made  to  devise  certain  standards  as  to 
certain  rates  applicable  generally.  The  fact  is,  that  the 
valuation  of  properties,  the  application  of  the  theories 
of  regulation  to  the  average  properties  throughout  the 
country,  has  not  served  to  reduce  rates  or  to  produce 
the  results  that  were  generally  expected  and  intended. 
Now,  the  reason  must  be  this,  that,  notwithstanding 
certain  abuses  that  may  have  existed,  notwithstanding 
the  absence  of  restrictions,  there  were  automatic  restric- 
tions to  the  financing  and  operating  of  these  properties, 
which  gave  the  public  the  protection  of  which  they  were 
not  aware,  and  which  they  sought  to  change  through 
regulation. 

"The  rates  for  service  of  public  utility  companies 
have  been  more  or  less  standard  in  all  parts  of  the 
country,  varying  occasionally  in  localities,  but  these 
standards,  which  were  accepted,  perhaps  without  a  full 
appreciation  of  what  they  involved,  and  the  necessity 
for  rendering  good  service,  have  served,  without  the 
knowledge  of  the  public,  in  giving  them  the  full  measure 
of  protection  to  which  they  were  entitled,  and  giving 
them  as  much  protection  as  they  have  secured  by  their 
more  modern  methods. 

"Following  this  era  of  regulation,  I  believe  that 
we  are  rapidly  approaching  finally  one  which  I  may 
perhaps  call  the  era  of  recognition.  I  believe  a  new 
policy  with  respect  to  public  utilities  is  forming  in  the 
public  mind.  I  believe  that  policy  can  be  accepted  freely 
by  the  utilities,  and  accepted  by  the  public.  The  first 
admission  in  connection  with  that  policy  should  be  that 
the  only  excuse  for  a  public  utility  in  any  community 
is  the  necessity  for  a  public  service;  that  without  that 
necessity  the  organization  of  the  public  utility  is  not 
justified;  that  it  is  the  primary  function  to  serve  the 
public,  and  not  to  make  any  particular  sum  of  money; 
that  standard  of  service  gives  the  utility  the  dignity 
in  the  community,  as  a  real  necessary  public  servant, 
and  to  the  extent  to  which  it  fulfils  that  function  it  is 
entitled  to  the  credit  of  the  community  for  being  a 
faithful  public  servant.  Also  coupled  with  that  duty 
of  the  utility  to  the  community  there  is  an  equally 
strong  duty  on  the  part  of  the  community  to  permit 
the  utility  a  fair  and  reasonable  return  for  the  service 
which  it  renders,  and  the  measure  of  what  is  a  fair 
and  reasonable  return  is  not  any  definite  percentage 
on  the  capital,  but  is  over  and  beyond  the  necessary 
expenditure  for  first-class  service,  the  sum  which  will  en- 
able the  company  to  obtain  readily  all  the  capital  which 
it  needs  to  give  to  the  community  the  very  highest 
grade  of  service.     That  may  be  one  rate  of  per  cent  in 
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one  community  and  another  rate  of  per  cent  in  another 
community. 

"I  find  that  most  reasonable  people  will  agree  to  that 
basis,  and  by  the  elimination  of  a  discussion  of  capital- 
ization, elimination  of  the  discussion  of  a  definite  rate 
of  return,  and  the  comparison  of  figures  with  other 
figures  from  all  parts  of  the  country,  that  have  no 
possible  application,  the  basis  of  understanding  seems 
practicable,  which  readily  leads  to  amicable  relations 
and  satisfactory  conditions. 

"I  believe  that  the  future  of  our  public  utilities,  based 
on  past  conditions,  based  on  what  the  public  has  found 
as  a  result  of  their  method  of  protection,  based  on 
present  conditions,  the  future  prospects — I  believe  that 
we  have  before  us  an  opportunity  as  the  operators  of 
public  utilities  which  serve  the  public  faithfully  to  re- 
ceive a  just  return  for  that  service,  and  through  you,  as 
the  purveyors  of  these  securities,  an  opportunity  to 
conserve  the  investors  as  well." 


NEW  YORK  EDISON  RATE  CASE 

Mr.    Lieb    Discusses    the    Three- Year    Agreement, 

Public  Benefits,  Temporarily  Increased 

Earnings  and  Rising  Costs 

Following  public  hearings  before  the  New  York 
Public  Service  Commission  of  the  First  District  in  the 
New  York  Edison  Company  rate  case,  a  committee  was 
appointed  to  confer  on  the  questions  involved.  This 
committee  is  composed  of  Commissioner  Hayward,  rep- 
resenting the  commission;  Dr.  Milo  R.  Maltbie,  repre- 
senting the  city,  and  John  W.  Lieb,  for  the  company. 
The  position  of  the  company,  as  presented  before  the 
commission  by  Mr.  Lieb,  is  based  upon  a  number  of 
points  in  addition  to  the  claim  that  there  was  every 
reason  to  believe  that  rates  had  been  definitely  estab- 
lished for  a  period  of  three  years  by  the  final  order  of 
the  commission,  which  was  accepted  and  went  into  effect 
on  May  1,  1915. 

Under  the  rate  agreement  the  saving  to  customers 
of  the  company  during  the  nominal  year  ended  May 
31,  1916,  amounted,  it  is  estimated,  to  $2,500,000,  offset 
by  an  amount  collected  by  the  company  under  its  lamp 
agreements  approximating  $300,000  and  by  a  decrease 
in  the  cost  of  lamp  renewals  amounting  to  about  $100,- 
000,  which  left  as  the  actual  net  saving  to  the  customers 
approximately  $2,100,000  per  year. 

Continuing,  Mr.  Lieb  declared  that  had  it  not  been 
for  the  extraordinary  conditions  which  arose  almost 
immediately  after  the  order  was  put  into  effect  the  loss 
above  computed  would  have  been  reflected  in  the  earn- 
ings for  the  year,  but  the  abnormal  increase  in  sales  of 
energy,  due  to  the  unparalleled  conditions  in  the  indus- 
trial world,  operated  to  offset  temporarily  the  loss  in 
earnings,  so  that  the  actual  reduction  in  the  revenue 
from  electric  operations  amounted  in  the  year  to 
$518,000. 

During  the  first  six  months  of  1914,  the  output  of 
commercial  energy  increased  8.94  per  cent;  in  the  next 
six  months  it  increased  5.48  per  cent;  in  the  first  six 
months  of  1915  it  increased  only  2.6  per  cent.  Had 
nothing  occurred  to  better  business  conditions  the  sales 
for  the  following  months  would  probably  have  shown 
an  actual  decrease,  said  Mr.  Lieb,  However,  general 
business  conditions  had  improved  so  that  the  increase 
in  commercial  sales  for  the  last  six  months  of  1915  rose 
to  6.45  per  cent,  and  during  the  first  six  months  of  1916 
the  increase  over  the  corresponding  period  in  1915  was 
accelerated  to  15.13  per  cent.  There  is  no  evidence  of 
permanence  in  the  ephemeral  improvement  in  the  busi- 
ness to  justify  its  exploitation  as  a  basis  for  the  fur- 


ther reduction  of  rates  at  this  time,  or  within  the 
period  covered  by  the  commission  order. 

Of  the  class  of  very  small  consumers  the  company 
now  has  45,000,  each  of  whose  electric  light  bills 
amounts  on  the  average  to  less  than  $2  per  month. 
Unless  a  minimum  charge  in  some  form  is  prescribed, 
which  would  materially  reduce  the  number  of  small  con- 
sumers who  are  supplied  at  a  loss,  it  is  believed  that  no 
one  would  seriously  suggest  the  adoption  of  a  maximum 
rate  less  than  the  present  8  cents  per  kilowatt-hour. 

Gross  income  for  the  calendar  year  1914  was  $23,538,- 
342;  for  1915  it  was  $22,546,068,  a  loss  of  $992,274. 
Anticipating  a  material  reduction  in  revenues  from  the 
change  in  the  rate  the  company  has  exercised  stringent 
economies,  has  refrained  from  making  in  some  depart- 
ments the  customary  additions  in  working  forces,  and 
has  curtailed  in  all  departments  the  wage  and  salary 
advances. 

Further  increases  in  labor  costs  are  imminent,  and 
the  increased  cost  of  materials  and  supplies  is  general 
and  unprecedented.  The  indications  are  that  coal  wiU 
rise  materially  above  present  high  costs. 

With  the  maximum  rate  at  8  cents,  any  further 
changes  when  contemplated  should  rather  be  in  the 
wholesale  and  industrial  rates.  The  effort  is,  through 
large  aggregate  output  and  by  maintaining  at  all  times 
the  highest  conditions  of  efficient  operation,  to  be  able 
to  make  rates  for  large  manufacturing  and  industrial 
enterprises  located  within  the  city  which  will  offset  the 
high  local  cost  of  real  estate  and  labor  and  lessen  the 
handicap  arising  from  the  Advantages  presented  by 
other  localities. 

It  is  urged  that  there  is  an  entire  absence  of  any 
necessity  for  a  formal  appraisal  of  the  property  except 
as  a  last  resort  where  irreconcilable  differences  of  opin- 
ion seem  to  exist.  An  appraisal  would  cost  the  company 
in  direct  expenditure  in  excess  of  $250,000,  with  large 
additional  costs  resulting  from  work  from  the  perma- 
nent staff.  It  would  cost  the  commission  at  least  a 
similar  amount. 

It  was  stated  by  Mr.  Lieb  that  earnings  for  the  year 
ended  May  31,  1916,  over  interest  on  debt  and  dividends 
on  stock,  and  a  reserve  for  contingencies  amounted  to 
but  $1,885,000,  which  is  about  3  per  cent  on  more  than 
$60,000,000,  the  amount  which  the  company  claims  rep- 
resents its  assets  over  those  represented  by  capital  stock 
and  interest  bearing  obligations,  a  deficiency  in  earn- 
ings, based  on  the  value  of  these  assets,  below  a  fair 
return  thereon,  computed  at  8  per  cent,  of  over  $3,000,- 
000.  The  average  dividend  distributed  annually  since 
1900  is  less  than  4  per  cent. 


New  York  Electrical  Exposition 

More  magnificent  than  ever  is  the  1916  New  York 
Electrical  Exposition  and  Motor  Show  which  started 
last  Wednesday  to  continue  through  next  Saturday.  As 
in  former  years  the  exhibits  have  been  arranged  as  a 
broad  education  in  the  use  of  electrical  appliances  and 
apparatus.  Much  interest  is  manifested  in  the  popular 
exhibits  which  are  not  strictly  electrical.  The  United 
States  Navy  has  a  very  comprehensive  exhibit  taking 
up  one  whole  end  of  the  exposition.  Another  popular 
feature  is  the  weaving  of  silk  carried  on  during  the 
show.  The  New  York  vocational  schools  are  winning 
great  praise  for  their  exhibits,  which  include  a  demon- 
stration of  all  phases  of  this  system. 

The  three  local  electric  lighting  companies,  the  New 
York  Edison  Company,  the  United  Electric  Light  & 
Power  Company  and  the  Edison  Electric  Illuminating 
Company  of  Brooklyn  have  large  and  attractive  exhibits 
that  are  very  popular  with  the  visitors. 
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Load  Dispatching  by  New 
England  Power  Company 

Method  of  Observing  Hydraulic  Conditions,  Recording  Graphically 

Operating  Information  and  Handling  Troubles  as  Worked 

Out  for  a  System  Serving  Customers  in  Five 

New  England  States 


THE  New  England  Power  Company  operates  one 
of  the  largest  hydroelectric  transmission  systems 
in  the  East.  Its  six  main  generating  stations  of 
a  combined  rating  of  about  56,000  kw.  supply  energy 
over  300  miles  of  steel  tower  and  pole  lines  to  large 
manufacturing  concerns  and  public  utility  companies 
in  Massachusetts,  Vermont,  New  Hampshire,  north- 
eastern Connecticut  and  Rhode  Island.  The  initial  de- 
velopment of  an  ultimate  rating  of  20,000  kw.  on  the 

Connecticut  River  at  Ver-  

non,  Vt.,  5  miles  from  the 
Massachusetts  State  border 
and  66  miles  of  66,000-volt 
transmission  lines  was  the 
first  hydraulic  project  in 
New  England  to  sell  energy 
in  bulk  to  groups  of  towns 
and  cities.  The  wisdom  of 
the  proposition  was  borne 
out  by  the  fact  that  before 
the  station  was  placed  in 
operation  in  1909,  and  prac- 
tically without  solicitation, 
enough  energy  was  con- 
tracted for,  to  cover  the 
fixed  charges  and  operating 
expenses.  The  details  of  this 
installation  were  described 
in  the  Electrical  World 
of  Sept.  9,  1909.  The  sys- 
tem has  been  extended  by 
the  construction  of  four 
plants  on  the  Deerfield 
River  at  and  within  a  radi- 
us of  10  miles  of  Shelburne 
Falls  in  northwest  Connec- 
ticut at  an  expenditure  of 

around  $5,000,000.  Descriptions  of  plants  Nos.  2,  3,  4 
and  5  of  the  Deerfield  River  and  the  transmission  line  ex- 
tensions which  have  enabled  the  efficient  interchange  of 
energy  between  the  Deerfield  and  Connecticut  River 
systems  were  published  in  the  Dec.  28,  1912,  issue  of 
the  Electrical  World.  The  outdoor  switching  instal- 
lation at  Millbury,  Mass.,  which  at  the  time  of  con- 
struction was  an  advanced  example  of  design,  and  the 


120,000-volt  transmission  line  between  this  station  and 
the  Shelburne  Falls  generating  station,  together  with 
the  various  substations  and  steam  generating  plants, 
were  also  described  in  the  Oct.  4  and  Oct.  11,  1913, 
issues  of  the  Electrical  World.  Data  on  transmission 
line  costs  appeared  in  the  July  17,  1915,  number. 

The  annual  output  for  the  system  has  increased  from 
34,000,000  kw.-hr.  in  1910  to  173,000,000  kw.-hr.  in 
1915.    The  greatest  increase  is  reported  for  1915,  being 

. 50,000,000     kw.-hr.     more 

than  for  the  preceding 
year.  During  that  period 
plant  No.  5  on  the  Deer- 
field River,  operating  under 
a  head  of  240  ft.,  was 
placed  in  operation  and 
credited  with  an  output  of 
35,000,000  kw.-hr.  Also 
during  1915  the  high-ten- 
sion lines  were  extended 
southward  from  Uxbridge, 
Mass.,  through  Woonsocket 
to  Pawtucket  and  Provi- 
dence, R.  I.,  and  a  substa- 
tion for  supplying  energy 
in  central  Rhode  Island 
completed  and  placed  in 
operation  in  the  fall  of  that 
year.  During  the  present 
year  a  hydraulic  plant  pur- 
chased from  the  National 
Metal  Edge  Box  Company 
at  Readsboro,  Vt.,  on  the 
Deerfield  River,  has  been 
rebuilt  and  placed  in  oper- 
ation. The  ownership  of 
this  property  gives  the 
company  entire  control  of  the  Deerfield  River  from  a 
point  just  south  of  Wilmington,  Vt.,  to  Shelburne  Falls, 
Mass.,  a  distance  of  35  miles. 

In  connection  with  the  operation  of  this  extensive 
system,  load  dispatching  methods  have  been  developed 
to  a  high  standard  of  efficiency,  and  the  facilities  for 
this  work  at  the  dispatching  headquarters  at  Millbury, 
Mass.,  are  of  engineering  interest. 
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The  present  high-tension  lines  of  the  company  are 
shown  in  Fig.  1,  and  extend  from  the  Deerfield  and 
Connecticut  River  valleys  southeasterly  through  cen- 
tral Massachusetts  into  Rhode  Island.  The  location  of 
the  five  hydroelectric  generating  stations  now  operated 
on  the  Deerfield  River  of  a  combined  rating  of  36,000 
kw.,  and  the  20,000-kw.  plant  on  the  Connecticut  River 
at  Vernon,  Vt.,  besides  about  50,000  kw.  of  auxiliary 
steam  and  hydraulic  equipment  either  owned  or  under 
contract,  are  shown  on  the  map.  Worcester  (Mass.), 
Fitchburg  (Mass.),  Providence  (R.  L),  and  many  other 
important  Massachusetts  cities  and  towns  now  use  large 
amounts  of  energy  from  the  New  England  system,  and 
the  local  central  stations  are  in  general  prepared  to 
deliver  energy  to  the  New  England  company  at  times 
of  low  water.  The  local  central  stations  purchase  35  per 
cent,  large  industrial  power  users  50  per  cent,  and  elec- 
tric railways  15  per  cent  of  the  company's  output. 


system,  and  is  within  a  stone's  throw  from  the  Millbury 
turbine  station  of  the  Worcester  Consolidated  Street 
Railway,  the  two  systems  being  connected  through  a 
frequency  changer  and  tie  lines.  Besides  being  the  dis- 
patching headquarters  of  the  New  England  company, 
the  Millbury  installation  also  contains  substation  equip- 
ment for  local  distribution.  An  exterior  view  of  the 
Millbury  operating  headquarters  and  substation  build- 
ing is  shown  in  the  illustration  at  the  beginning  of  this 
article.  A  notable  feature  is  a  20-ft.  by  30-ft.  roof 
sign,  on  which  is  displayed  a  map  of  the  principal  high- 
tension  lines,  illuminated  by  ninety-nine  25-watt  tung- 
sten lamps  mounted  in  a  horizontal  reflector  at  the  top 
of  the  map. 

The  load  dispatcher's  office,  shown  in  Fig.  4,  is 
located  in  the  southerly  portion  of  the  substation  build- 
ing. Eight  men  are  employed  here,  including  one  chief 
load   dispatcher,   three   dispatchers   working   on   eight- 
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FIG.  2 — CONNECTIONS  FOR  GENERATING  AND  SUB-STATION  EQUIPMENT  OF  NEW  ENGLAND  POWER  COMPANY'S    SYSTEM 


The  high-tension  lines  are  designed  for  operation  at 
66,000  and  120,000  volts,  and  form  a  loop  in  central 
Massachusetts  which  ties  all  the  company's  generating 
plants  together,  making  it  possible  to  feed  any  of  the 
inclosed  substations  from  either  direction  and  over 
either  of  two  three-phase  circuits,  both  lines  in  the  loop 
being  double.  A  very  careful  study  has  been  given  to 
automatic  relays,  so  that  when  trouble  occurs  on  any 
circuit  the  load  may  be  automatically  transferred  to  the 
good  circuit.  Balanced  power  relays  automatically  pro- 
tect all  four  lines,  and  are  installed  at  Millbury,  Mass. 

Millbury  Dispatching  Station 

At  Millbury,  Mass.,  about  6  miles  south  of  Worcester, 
the  lines  from  the  Deerfield  valley  and  Vernon  stations 
terminate  in  an  outdoor  switching  station  from  which 
the  Rhode  Island  line  starts  southward.  This  station 
is  a  most  important  electrical  operating  point  in   the 


hour  shifts,  one  spare  man,  one  forecaster  of  loads,  who 
is  capable  of  taking  a  shift,  one  station  operator  and 
one  clerk.  The  various  incoming  and  outgoing  high- 
tension  lines  are  controlled  by  oil  switches  located  in 
the  yard  and  governed  by  remote-control  switches  on  a 
bench  board  in  the  load  dispatcher's  office.  The  control 
for  these  lines,  the  telephone  facilities  centering  at  this 
point,  and  the  system  diagram  shown  at  the  right  in 
Fig.  5  are  the  chief  features  of  interest,  supplemented 
by  an  unusually  complete  record  system. 

The  arrangement  of  incoming  and  outgoing  lines  at 
this  station  was  described  in  the  Oct.  4,  1913,  issue  of 
the  Electrical  World. 

Attention  Paid  to  Hydraulic  Conditions 

The  Connecticut  River  north  of  the  Vernon  station 
has  a  drainage  area  of  about  6200  square  miles.  There 
are  ten  gaging  stations  and  seventeen  precipitation  sta- 
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tions.  On  the  Deertield  River  at  and  above  the  com- 
pany's plants  are  six  precipitation  and  nine  gaging 
stations.  The  area  of  the  Deerfield  watershed  above 
the  lowest  station  of  the  company  is  about  550  scjuare 
miles.  Gaging  and  precipitation  stations  outside  the 
generating  plants  are  provided  with  printed  post  cards 
on  which  are  recorded  the  daily  heights  of  water  and 
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FIG.  3 — METHOD  OF  RECORDING  TEMPERATURES  TELEPHONED  TO 

DISPATCHER   EVERY   TWO    HOURS   DURING   WINTER   AND 

SPRING    MONTHS 

rainfall,  with  the  name  of  the  observer  and  the  station, 
these  routine  records  being  mailed  weekly  to  Millbury 
for  file  records.  Each  observer  within  125  miles  of  the 
Vernon  station  also  sends  in  a  daily  gage  card.  On 
the  Connecticut  River  from  fifteen  to  twenty  observers 
are  employed  by  the  company,  the  river  being  covered 
by  them  from  Bellows  Falls,  Vt.,  to  West  Stewartstown, 
Vt.,  about  2  miles  south  of  the  Canadian  border.  In 
case  the  rainfall  reaches  0.25  in.  or  more  in  twenty-four 
hours,  these  observers  telegraph  the  fact  to  Millbury 
at  the  company's  expense. 

There  is  about  l,000,000-kw.-hr.  storage  capacity 
available  in  the  Connecticut  River  above  the  Vernon 
plant,  but  on  the  Deerfield  there  is  a  reservoir  owned  by 
the  company  at  Somerset,  Vt.,  which  has  a  total  storage 
capacity  of  25,000,000  kw.-hr.  The  latter  is  one  of  the 
company's  most  valuable  assets.  Temperature  records 
are  telephoned  to  Millbury  from  Bellows  Falls,  from  in-; 
Somerset  dam,  Vernon  and  two  of  the  Deerfiekl  stations 
every  two  hours,  day  and  night,  during  the  winter  and 
spring  months.  The  load  dispatcher's  log  sheet  also 
records  the  hourly  kilowatt-hour  output  of  every  station, 
elevation  of  water  at  every  dam,  temperature  data,  loca- 
tion of  patrolmen,  conditions  regarding  use  of  flash- 
boards,  floodgates,  racks,  and  other  information,  mainly 
transmitted  by  telephone.  If  the  river  rises  6  in.  or 
more  in  half  a  day,  the  observers  wire  the  fact  to  Mill- 
bury. Extended  plots  of  the  height  of  water  at  the 
gaging  stations,  of  load  variations  and  of  temperature 
changes  are  maintained.  In  Fig.  3  is  shown  a  tem- 
perature plot  during  portions  of  two  spring  months, 
the  areas  of  melting  being  shaded  in  above  the  freezing 
line  as  a  base  and  furnishing  valuable  indications  to  the 
load  dispatcher  of  the  probable  flow  of  water  in  the 
different  watersheds.  The  possible  output  of  the  vari- 
ous hydroelectric  stations  is  calculated  in  kilowatt-hours 
the  flowage  of  the  rivers  and  the  pondage  being  meas- 
ured in  electrical  terms. 

From  the  study  of  these  charts,  combined  with  anal- 
yses of  the  readings  of  gaging  stations,  as  plotted  in 
Fig.  4,  the  economical  use  of  water  is  greatly  facili- 
tated. Daily  forecasts  of  the  load  anticipated  are  made 
at   Millbury,  and  so  far  as  possible  arrangements  are 


made  to  handle  the  load  in  the  most  efficient  manner  as 
regards  the  use  of  water  or  steam  power.     It  has  been 
found  that  about  two  days  are  required  for  water  to       , 
flow  from  the  Somerset  dam  to  station  No.  2  on  the      j 
Deerfield    River   at   Shelburne   Falls,   Mass.,   while  the     M 
maximum    flow   on   the   Deerfield   usually   occurs   about 
thirty  hours  after  a  storm.     On  the  Connecticut  River 
the   maximum   flow   generally   comes   about  three   days 
after  a  storm. 

Handling  of  Operating  Troubles 

Operating  troubles  on  the  system  are  recorded  on 
service  disturbance  sheets,  which  have  the  system  con- 
nections printed  thereon,  as  shown  in  Fig.  2,  and  these 
are  forwarded  to  the  load  dispatcher.  These  sheets  are 
designed  to  give  as  complete  a  record  as  possible  of  the 
conditions  prevailing  at  the  time  of  the  trouble,  its  loca- 
tion on  the  system,  the  position  of  various  oil  and  discon- 
necting switches,  use  of  auxiliaries,  duration  of  irregu- 
larities of  supply,  interruptions,  etc.  Anything  affect- 
ing the  even  delivery  of  power  at  the  normal  voltage 
and  frequency  to  any  consumer  is  defined  as  a  service 
disturbance.  As  soon  as  possible  after  a  disturbance 
the  fact  is  telephoned  to  Millbury  and  a  number  is  as- 
signed to  the  record  sheet  by  the  load  dispatcher  for 
use  on  the  sheet  and  in  future  references  to  the  occa- 
sion. A  diagram  of  the  high-tension  system  and  the 
more  important  lower-voltage  distribution  lines  is 
printed  on  each  sheet,  and  each  operator  is  supplied 
with  instructions  on  each  sheet  which  require  him  to 
plot  the  condition  of  every  switch  in  his  jurisdiction  at 
the  time  of  the  trouble.  In  filling  out  a  record  of  dis- 
turbance, oil  switches  which  were  closed  previous  to 
the  trouble  are  indicated  in  red,  and  if  open  in  green. 
Disconnecting  switches  are  shown  closed  by  black  lines. 
Switches  opening  at  the  time  of  disturbance  are  marked 
with  a  red  arrow,  and  whether  the  opening  was  auto- 
matically or  manually  effected  is  also  shown. 

Load  Dispatcher's  Equipment 

The  system  diagram  at  Millbury  shown  at  the  right  of 
Fig.  5  is  10  ft.  long  and  8  ft.  wide  is  in  the  office  of       i 
the   load   dispatcher.     This   shows   the  open   or  closed 
position  of  all  oil  switches  on  the  transmission  lines  and 
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FIG.    4 — METHOD   OF   RECORDING   GAGING    STATION    READINGS   TO 
USE   WATER   MOST   ECONOMICALLY 

high-voltage  distributing  lines.  The  map  is  mounted 
en  a  white  pine  base  carried  in  a  steel  frame,  which 
prevents  warping  at  front  or  back.  The  expansion  is 
taken  up  by  springs  at  the  top. 

The  load  dispatcher's  desk  is  30  in.  wide  by  8  ft. 
long,  so  that  two  operators  can  work  side  by  side  if 
necessary.     It  contains  two  private  telephone  switch- 
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boards,  time  stamp,  an  a.c,  voltmeter  and  frequency 
indicator  of  Weston  make,  mounted  on  a  swinging 
bracket.  A  second  table  just  behind,  3  ft.  wide  and 
6  ft.  long,  carries  public  telephone  sets,  curve-drawing 
voltage  and  frequency  meters,  a  system  log  book  and 
card  index.  The  card  index  is  said  to  be  one  of  the 
most  valuable  features  of  the  headquarters  office.  One 
section  contains  the  names  and  addresses,  with  tele- 
phone numbers,  of  all  employees  of  the  New  England 
Power  Company,  including  gage  readers,  and  a  record 
of  all  power  plants,  lines  and  customers'  equipment. 
The  index  of  customers'  equipment  includes  the  ad- 
dresses and  telephone  numbers  of  executives  of  each 
firm  or  company  served  by  the  company,  including  as- 
sistant superintendents,  local  chief  engineers,  the  ca- 
pacity of  local  steam  generating  units,  number  and 
voltage  of  feeders  supplying  each  establishment.  A 
section  of  the  index  devoted  to  customers  includes  indi- 
viduals in  a  red-starred  "tagging  list,"  who  have 
authority  to  order  their  local  feeder  killed  for  local 
repairs  or  changes.    A  general  file  includes  load  curves. 


ning  arresters,  outside  interference,  overloads,  pin  and 
suspension  insulators,  relays,  rotaries,  sleet  and  ice, 
transformers,  trees,  unknown  causes,  foreign  compa- 
nies, wires  off  insulators,  floods,  oil  switches,  governors 
and  disconnecting  switches.  W.  R.  Bell  is  chief  load  dis- 
patcher of  the  company. 

The  Connecticut  and  Deerfield  River  developments 
have  been  carried  out  under  the  general  direction  and 
control  of  Chace  &  Harriman,  Inc.,  of  Boston,  Mass., 
through  the  corporate  organizations  of  the  Connecticut 
River  Power  Company  of  New  Hampshire  and  the  New 
England  Power  Company  respectively.  The  New  Eng- 
land Company,  a  holding  corporation,  owns  the  common 
stock  of  the  New  England  Power  Company,  of  the  Con- 
necticut River  Power  Company  of  New  Hampshire  and 
of  the  Rhode  Island  Power  Transmission  Company. 

The  New  England  Power  Company  owns  the  five 
hydroelectric  transmission  plants  on  the  Deerfield  River 
and  all  transmission  lines  and  substations  in  Massa- 
chusetts. The  Connecticut  River  Power  Company  of 
New  Hampshire  owns  the  hydroelectric  plant  at  Vernon, 


FIG.    5 — LOAD  DISPATCHER'S   OFFICE    OF   NEW   ENGLAND    POWER    COMPANY   AT   MILLBURY,    MASS. 


wiring  diagrams,  field  sketches,  and  special  instructions 
to  employees.  A  250-watt  tungsten  lamp  in  a  Brasco- 
lite  fixture  mounted  6  ft.  above  the  dispatcher's  table 
furnishes  the  main  illumination  for  the  office.  A  tele- 
phone booth  with  three  instruments  is  also  provided. 

All  operating  troubles  are  analyzed  thoroughly  and 
recorded  in  the  dispatcher's  office,  so  that  the  recur- 
rence of  any  difficulty  in  any  locality  or  at  any  particu- 
lar point  can  be  studied  from  every  feasible  angle. 
Troubles  are  classified  as  associated  with  careless  opera- 
tion, defective  equipment,  failure  of  auxiliaries,  faulty 
construction,  inadequate  equipment,  lightning  and  light- 


Vt.,  on  the  Connecticut  River,  Hinsdale,  N.  H.,  being  on 
the  opposite  side  of  the  stream,  with  transmission  lines 
in  both  States.  The  Rhode  Island  Power  Transmission 
Company  owns  transmission  lines  and  substations  in 
Rhode  Island.  All  three  are  operating  organizations, 
forming  a  single  system.  All  the  other  corporate  or- 
ganizations affiliated  with  these  interests  have  been 
annulled,  the  consolidation  of  the  Connecticut  River 
Transmission  Company  with  the  New  England  Power 
Company  under  the  name  of  the  latter  having  occurred 
in  1916,  through  an  approving  decision  of  the  Massa- 
chusetts Gas  and  Electric  Light  Commission. 
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How  Oil  Burners  Help  Boilers  Over  Peak  Loads 


Arrangements  Employed  in  St.  Joseph  (Mo 
Boilers,  Test  Data  When  Using  Oil 

BY  rearranging  one  of  its  boiler  batteries  into  a 
I'ront-and-rear-fired  boiler,  and  by  installing  differ- 
ent systems  of  oil  burners  under  other  boilers,  with 
provision  for  quickly  changing  back  to  coal  firing  in  an 
emergency,  the  St.  Joseph  (Mo.)  Railway,  Light,  Heat 
&  Power  Company  has  insured  itself  against  possible 
operating  difficulties  due  to  shortage  of  either  oil  or 
coal.  In  addition,  the  efficiency  of  the  boilers  and  of 
the  station  as  a  whole  has  been  increased  by  the  use  of 
oil  by  making  it  possible  to  keep  a  minimum  number  of 
boilers  in  operation. 

The  overload  rating  of  one  of  the  boiler  batteries 
was  increased  from  120  per  cent  of  full-load  rating  to 
250  per  cent  by  making  simple  alterations  in  the  boiler 
interior  and  installing  oil  burners  at  the  rear.  Under 
normal  load  this  battery  is  operated  at  about  120  per 
cent  full-load  rating,  using  only  the  chain-grate  stok- 
ers. During  peak  load  the  additional  capacity  is  secured 
by  turning  on  the  oil  burners  at  the  rear,  instead  of 
firing  additional  boilers. 

Arrangement  of  Oil  Burners 

Oil  burners,  of  the  Billow  and  Hammel  types,  were  in- 
stalled in  the  rear  wall  of  the  setting,  as  shown  in  Fig. 
1,  and  piped  back  to  the  oil  and  steam  header  pipes 
along  the  back  of  the  furnace  wall.  For  inspec- 
tion purposes  a  4-in.  pipe  extending  back  through  the 
rear  wall  was  installed  for  each  burner.  Through  these 
it  is  possible  to  observe  the  condition  of  the  burner 
flame.     The  bridge  wall  was  cut  down  2  ft.,  and  the 


.)   Station  to  Burn  Coal  and  Fuel  Oil  Under 
and  Details  of  Furnace  Construction 

bottom  row  of  boiler  tubes  was  sealed  across,  from  the 
bridge  wall  back  to  the  mud  drum.  This  conducts  the 
hot  gases  from  the  oil  burners  up  through  the  tubes  in 
front  of  the  first  baffle  plate,  and  the  lowered  bridge 
wall  gives  more  clearance  for  these  gases  to  pass. 
The  back  baffle  plate  was  also  cut  off  to  above  the  four 
bottom  tubes  to  make  a  passage  between  it  and  the 
bottom-tube  sealing. 

On  other  boiler  batteries,  No.  11  and  No.  12  in  the 
company's  power  station,  the  coal  grates  have  been  re- 
moved altogether  and  oil  burners  of  home-made  design 
installed  instead.  The  oil  and  steam  header  pipes  along 
the  front  of  the  furnace  wall  with  connections  from 
each  to  the  burner  pipe  are  clearly  shown  in  the  accom- 
panying illustrations.  Still  another  boiler,  No.  10,  for- 
merly fired  with  Taylor  stokers,  has  been  equipped  with 
oil  burners  installed  in  such  a  manner  as  to  leave  the 
stokers  and  grates  in  place  for  emergency  use  in  case 
there  should  be  a  scarcity  of  oil.  The  coal  hoppers 
were  removed  and  the  oil  and  steam  piping  placed  along 
the  front  of  the  furnace  immediately  above  the  stokers. 
In  case  it  is  necessary  to  use  coal  at  any  time  the  grate 
and  stokers  can  be  quickly  put  in  service  by  knocking 
the  support  out  from  under  the  T-bars  which  carry  the 
brick  lining  above  the  grates  for  their  protection  from 
the  oil-blast  flames.  The  T-bars  will  then  fall  down 
and  the  brick  can  be  dumped  into  the  ash  pit.  The  pip- 
ing in  front  of  the  furnace  is  easily  disconnected,  the 
burners  pulled  out,  and  the  coal  hoppers  set  in  place, 
closing  the  burner  holes.    The  air  space  below  for  the 
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FIG.  1 — SECTION  THROUGH  BOILER  SHOWING  AUXILIARY  OIL  BURNERS  AT  REAR  WALL  AND  PIPE  FOR  OBSERVING  FLAME 
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FIG.  2 — OIL  AND  STEAM  HEADER  PIPES  AND  BURNERS  ON   FRONT 
OF  BOILERS  NOS.   11   AND   12 


FIG.   3- 


-OIL   BURNERS    INSTALLED    HIGH    IN    FLIJNACL    WITH 
STOKERS  IN   PLACE  FOR  EMERGENCY   USE 


supply  of  air  to  the  combustion  chambers  is  done  away 
with  automatically  when  the  T-bars  and  brick  are  re- 
moved. The  boiler  is  then  ready  for  coal  firing,  and 
this  rearranging  can  be  done  in  a  very  short  period  of 
time. 

Complete  test  data,  showing  the  operating  character- 
istics of  boiler  batteries  Nos.  10,  11  and  12  are  given 
herewith,  and  indicate  the  increased  efficiency  obtained 
with  the  oil  burners.  The  boiler  efficiency  for  these  units 
under  coal  firing  was  approximately  70  per  cent  accord- 
ing to  similar  tests  made  previous  to  the  installation  of 
oil  burners,  as  against  approximately  79  per  cent  under 
oil  firing.  The  test  efficiency  on  boiler  battery  No.  10, 
as  shown,  is  about  5  per  cent  lower  than  that  on  No.  11 
and  No.  12,  which  is  due  to  the  fact  that  the  burners 
were  placed  high  in  the  furnace  to  allow  the  grates  to 


remain  in  place.  The  third  test  on  boiler  No.  10  shows 
a  somewhat  better  efficiency  than  the  first  and  second 
tests,  since  the  boiler  was  washed  just  previous  to  the 
test  run. 

With  one  battery  firing  coal  only  and  another  firing 
coal  in  front  and  oil  in  the  rear  normally,  and  still  an- 
other in  which  the  oil  fixtures  can  be  quickly  removed 
and  the  stokers  already  in  place  put  in  service,  a  scarcity 
of  oil  can  cause  no  serious  operating  trouble.  With 
one  battery  firing  oil  only  and  another  firing  oil  above 
the  grates  normally,  and  still  another  firing  oil  from  the 
rear,  a  scarcity  of  coal  may  be  readily  coped  with.  Un- 
der normal  operation  the  coal-fired  boilers  are  worked 
under  practically  constant  fire,  and  the  fluctuation  in 
load  is  taken  care  of  almost  entirely  with  the  oil-fired 
boilers,  which  lend  themselves  readily  to  control. 


RESULTS  OF  BOILER  TESTS  WHEN  USING  KANSAS  FUEL  OIL  IN  STATION  OF  ST.  JOSEPH  (MO.)  RAILWAY,  LIGHT,  HEAT  &  POWER  COMPANY 


Babcock-Wilcox  Boilers 


Stirling  Boilers 


Boiler  Number 

Duration  of  teat,  hours 

Steam  pressure,  pounds  gage 

Atmospheric  pressure,  pounds  gage  . 
Absolute  pressure,  pounds 


Steam  temperature,  deg.  Fahr 

Superheat,  deg.  Fahr 

Moisture  in  steam,  per  cent 

Temperature  of  feed  water,  deg.  Fahr. 
Factor  of  evaporation 


Average  water  level,  inches , 

Barometer,  inches 

Temperature  outside,  deg.  Fahr 

Temperature  boiler  room,  deg.  Fahr. 
Temrperature  flue  gases,  deg.  Fahr . .  , 


Draft  in  furnace,  inches 

Draft  in  rear  pass,  inches 

Carbon  dioxide,  COa  per  cent. .  . 

Oxygen,  per  cent 

Carbon  monoxide,  CO  per  cent. 


154 

14.2 
168.2 

367.6 

"'2.13' 
144 
1.1164 

28.85 
42 
80 
511 

0.07 
0.  12 

11.5 
5.5 
0.05 


Air  excess,  per  cent 

Total  water  apparently  evaporated,  pounds. .  .  . 

Total  water  corrected  for  moisture,  pounds .  .  . . 

Total  water  evaporated  from  and  at  212  deg 

Fahr  ,  pounds 


Water  per  hour  from  and  at  212  deg.  Fahr., 

pounds 

8team  used,  by  burner,  pounds  per  hour.. . . 

Pet  cent  steam  generated 

Steam  pressure  to  burner.s,  pounds 

Oil  pressure  to  burners,  pounds 


33. 
06,231 
94,181 

105,144 


13,143 
330 

2. 
58 
78 


74 


Temperature  of  oil  to  burners,  deg.  Fahr .... 

Specific  gravity  of  oil  at  60  deg.  Fahr 

Specific  gravity  of  oil  Baumo  at  CO  deg.  Fahr 

B.t.u.  per  pound  of  oil  as  fired 

Total  oil  as  fired,  pounds 


Oil  per  hour,  pounds 

Water  evaporated  from  and  at  212  deg.  Fahr. 
per  square  foot  heating  surface  per  hour  in 
pounds 

Boiler-horsepower,  builder's  rating 

Boiler-hor.<epower  developed 

Per  cent  builder's  rating 


167 
0.8974 
26.01 
19,404 
7.075 

884.4 


2.99 
440 
381 
86.6 


Water  evaporated  per  pound  oil  from  and  at  212 

deg.   Fahr.,  pounds 

Boiler  efficiencv,  per  cent 

Fuel  cost  per  1000  lb.  steam  evaporated,  cents 


14.86 
74.32 
18.53 


10 

8 

155 

14.2 
169.2 

368.1 

2.04' 

140 
1.1207 

4^ 
28.94 
39 
71 
509 

0.07 
O.U 
12.8 
3.4 
0  07 

19.0 
98,5.52 
96,542 

108,195 


13,524 

324 

2.63 

66 

82 

172 
0.8975 
26.00 
19.372 
7,293 

911.6 


3.07 
440 
392 
89.1 


14.84 
74.35 
18.55 


10 

8 

153 

14.2 
167.2 

367.1 

i.'28* 

166 
1.0938 

6 

28.93 

27 

82 

462 

0.06 
0.09 
1.3.3 
3.0 
0.07 

16.0 
95.4.56 
94,234 

103,073 


12,884 

350 

2.93 

63 

82 

164 
0.8968 
26.12 
19,396 
6,792 

849 


2.93 
440 
373.5 
84.9 


15.18 

75.96* 

18.14 


157 

14.1 
171.1 

408 
39 

"us"" 

1.1375 

3 

28.79 
34 
78 
533 

0.08 
0.29 
12.8 
3  8 
0.05 

21.0 
239,135 


271,992 


30,221 

552 

2.07 

66 

82 

170 
0.8965 
26.17 
19,3R0 
17,050 

1,894.4 


4.41 

686 
876 
127.7 


15.95 
79.88 
17.26 


11 

8 
153 

14.4 
167.4 

431 
64 


167 
1.1320 

5 

29.22 

22 

83 

472 

0.04 
0.06 
12.6 
4.4 
0.06 

25.5 
133.517 


151,141 


18.892 

326 

2.44 

63 

83 

177 
0.8962 
26.22 
19,418 
9,480 

1,185 


2.76 
686 
548 
79.98 


15.94 
79.68 
17.27 


12 

7 

155 

14. 
169. 

427 
59 


151 
1.145 

29.35 
18 
75 
511 

0.08 

ii'e" 

4  1 
0.01 

23.0 
156,524 


179,220 
25,603 


91 

161 
0.8975 
26.00 
19.381 
11,590 

1,655.7 


3  73 
686 
742 
108.1 


15.46 
77.70 
17.80 


12 

8 

152 

14.4 
166.4 

428 
61 

"i45 

1 . 152« 

8H 
29.32 
10 
74 
482 

0.07 
Oil 
10.6 
6.7 
0 

45.0 
126,105 


145.340 


18.168 


58 
69 

151 
0.8969 
26.13 
19,381 
9,169 


1,145 


2.65 
686 
527 
76.8 


15.85 
79.37 
17.30 


Note. — Kind  of  oil,  Chanute  Refininc  Company,  Chanute,  Kan.         *No.  3  test  was  made  after  boiler  had  been  washed. 
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Characteristics  of  Iron  and  Steel  Conductors 


Results  of  Tests  Showing  Comparative  Suitability  of   Different   Stranded   Iron  and   Steel 
Wires  as  Transmission  Line  Conductors  and  Formulas  for  Calculating 

Their  Characteristics 
By  Charles  E.  Oakes  and  Winfield  Eckley 


UNDER  normal  conditions  of  the  metal  market  in 
the  past,  a  few  operating  companies  have  used  iron 
and  steel  conductors  to  a  limited  extent  for  trans- 
mission and  distribution  lines  where  small  loads  were 
to  be  transmitted.  The  recent  rise  in  the  price  of 
copper  and  aluminum  has,  however,  caused  a  more 
thorough  investigation  of  the  economic  use  and  the 
electrical  characteristics  of  iron  and  steel  conductors. 
In  what  follows  here  the  results  of  tests  to  determine 
the  possible  use  of  these  metals  as  conductors  from  an 
economic  standpoint  will  be  outlined. 

The  resistance  of  a  conductor  carrying  an  alternating 
current  is  affected  by  the  frequency  and  magnetic  prop- 
erties of  the  conductor.  For  non-magnetic  conductors 
the  increase  in  resistance  due  to  skin  effect,  except  for 
very  large  conductors,  is  negligible,  but  for  iron  or  steel 
wires  the  skin  effect  causes  a  material  increase  in  re- 
sistance. The  effect  is  also  cumulative.  The  permeabil- 
ity increases  with  the  current  density  within  certain 
limits,  and  as  skin  effect  is  due  to  a  greater  self-induc- 
tance (a  function  of  the  permeability)  at  the  center  of 


curve  is  at  hand.  It  should  be  also  noted  that  the 
internal  reactance  is  due  to  circular  magnetization,  and 
therefore  the  permeability  for  circular  magnetization 
should  be  used. 

The  various  electrical  and  magnetic  constants  for  any 
particular  grade  of  iron  or  steel  wire  cannot  be  given 
with  any  absolute  degree  of  accuracy  because  of  the 
method  of  manufacture.  A  slight  change  in  the  in- 
gredients of  the  wire  that  would  not  affect  the  mechan- 
ical properties  would  cause  a  material  change  in  the 
electrical  and  magnetic  characteristics.  For  this  rea- 
son, unless  accurate  test  data  is  available,  any  computa- 
tions that  may  be  made  would  necessarily  be  only 
approximate. 

Characteristics  of  Iron  and  Steel  Conductors 

The  accompanying  curves.  Figs.  1,  2,  3  and  4,  give 
the  internal  reactance,  alternating-current  resistance, 
power  loss  and  permeability  of  different  sizes  and  quali- 
ties of  iron  and  steel  wire  that  might  be  used  for 
transmission  lines.     The  data  was  secured  from  tests 
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FIGS.   1,  2   AND  3 — CONSTANTS  FOR  ONE  MILE  OF  7-STRAND  STEEL   AND    3-STRAND    IRON    WIRE    AT    60    CYCLES   AND    TEMPERATURE 

OF  20  DEC.  C. 
The  Curves   in  Fig.  1  are  for  a  7-strand  5/16  in.  ordinary  galvanized  steel  cable;  those  of  Fig.  2  for  7-strand  5/16  in.  Siemens-Martin 
galvanized  steel  cable  and  those  of  Fig.  3  for  3-strand  No.  10  B.W.  G.— B.B.  galvanized  iron  wire. 


the  wire  than  at  the  surface,  an  increase  in  resistance 
with  an  increase  in  current  results.  Because  of  the 
magnetic  properties  of  iron  and  steel,  the  computation 
of  the  skin  effect  is  rather  difficult.  Other  factors  af- 
fecting the  power  loss  in  a  magnetic  conductor  are  the 
hysteresis  and  eddy  current  losses.  The  effective  re- 
sistance is  a  function  of  all  these  factors  and  is  a  value 
such  that  when  multiplied  by  the  square  of  the  current 
will  give  the  power  loss  in  the  line. 

The  reactance  of  a  conductor  composed  of  a  magnetic 
material  is  a  variable  and  is  composed  of  two  factors: 
the  external  reactance,  which  is  easily  computed,  and 
the  internal  reactance,  which  is  a  function  of  the  per- 
meability. Due  to  the  fact  that  permeability  depends 
not  only  on  the  current  density,  but  also  on  the  phys- 
ical properties  of  the  material,  the  internal  reactance 
cannot   be  computed   accurately   unless   a  permeability 


made  on  wires  approximately  1000  ft.  in  length  and 
spaced  30  in.  apart.  The  internal  reactance  was  ob- 
tained by  subtracting  the  computed  external  reactance 
from  the  measured  reactance.  The  following  formulas, 
which  are  modifications  of  those  by  Dwight,  give  the 
reactance  in  ohms  per  mile  of  single  conductor  for  the 
various  conductors  tested: 

The  reactance  at  60  cycles  for  No.  6  B.  W.  G.  solid 
B.   B.    galvanized   iron    is, 

X  =  0.27941  log,.  5^5+^- 

The  reactance  at  60  cycles  for  5/16-in.  seven  strand 
Siemens-Martin  or  ordinary  grade  galvanized  steel  is, 

X  =  0.27941  log,„  ^^^  —  0.09865  +  X' 
The  reactance  at  60  cycles  for  three  strands  of  No. 
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10  B.  W.  G.    B.  B,  grade  galvanized  iron  is, 
X  =  0.27941  log,,  ^^  —  0.0371  +  X' 

In  these  formulas,  X  is  total  reactance  in  ohms  per 
mile  of  line;  X'  is  internal  reactance  from  curve;  D  is 
spacing  in  inches. 

The  inductance  of  a  seven-strand  cable  of  a  non-mag- 
netic material  as  given  by  Dvi'ight*  is, 

L  =  -^  (98  log,  A  +  _!  _  24  loge  2  —  60  logc  2  —  12 

logc  6)  per  cm. 
For  a  three  conductor  cable  the  formula  is, 


L  =  2  log. 


S 


.-  +  -7^+  2  log, 


(av^s) 


2.153r 
loge  2  per  cm. 

In  these  formulas,  L  is  inductance  in  cm. ;  S  is  spac- 
ing; r  is  radius  of  each  strand  in  the  same  units  as  iS. 

These  formulas  are  based  on  the  assumption  that  the 
current  density  in  each  wire  making  up  the  cable  is 
uniform  and  that  the  wires,  as  far  as  the  mutual  in- 
ductance of  one  on  the  other  is  concerned,  are  replaced 
by  very  small  conductors  located  at  the  center  of  the 
strands  of  the  cable.  Considering  a  magnetic  con- 
ductor a  slight  modification  in  the  above  formulas  must 
be  made,  namely,  the  permeability  factor  u.  must  be 
introduced  into  the  term  for  the  internal  inductance. 
The  following  formulas  would  then  apply. 

For  a  seven-strand  cable. 


=.  1.(98  log.  i-+:^- 

49  r  2 

logc  6)  per  cm. 
For  a  three-strand  cable, 
s 


24  log,  2  —  60  loge  2—12 


L  =  2  log. 


+  ^  +  2  log 


,(2V^S| 


2.153r    '     6     '    "  ""°'  V        3 
log,  2  per  cm. 

The  terms   involving   the   mutual   inductance   of   the 
wires  are  not  affected  since  the  medium  separating  the 


strands,  the  zinc  galvanizing,  has  a  permeability  of 
unity.  These  formulas  are  fairly  ac<;urate  as  long  as 
the  skin  effect  is  practically  negligible.  For  small 
wires,  below  No.  14,  this  condition  holds.  For  large 
size,   however,  an   error  is   introduced. 

The  data  for  the  permeability  curves  were  obtained 
by  solving  the  above  equations  for  [x.    The  permeability 


10 


15 


30       35 


♦Reactance  of  Stranded  Conductors,  by  H.  B.  Dwight,  Electrical 
World,  Vol.  61.  No.  16,  page  82S. 


?0       ?5 

Amperes 

FIG.    4 — CONSTANTS   FOR   ONE   MILE   GK   NO.   6   B.W.G.-B.B.   SOLID 

GALVANIZED    IRON    WIRE    AT    60    CYCLES    AND    TEMPERATURE    OF 

20  DEG.   C. 

for  the  No.  6,  B.  W.  G.  B.  B.  solid  galvanized  iron  wire 
of  Fig.  4,  was  obtained  by  substituting  test  data  in  the 
following  formula  taken  from  the  Standard  Handbook 
for  Electrical  Engineers  (fourth  edition.  Article  77, 
Section  2)  : 

L  =  0.1403  log,„  — +  0.01524,1, 

in  millihenrys  per  1000  ft. 

In  lieu  of  other  data,  these  permeability  curves 
may  be  used  to  compute  with  a  fair  degree  of  accuracy 
the  inductance  of  other  sizes  of  cables  of  the  same 
material.  Particular  attention  is  called  to  the  fact 
that  current  density  must  be  used  as  a  basis  for  com- 


General  Conditions  and  Assumptions 


Conductor : 

Steel — .5/16  in. — seven-strand  ordinary  grade  galvanized. 

Copper— No.  6  H.  D.  copper,  96.2  per  cent  conductivity. 

Length  of  line 10  miles 

Useful  life  of  line Twenty  years 

Number  of  phases Three 

Length  of  span Same  for  both  cases 


Salvage  value  of  copper 8  cents  per  pound 

Salvage  value  of  steel None 

Cost  of  power 0.5  cents  per  kilowatt-hour 

Interest  on  investment 5  per  cent 

*C'ost  of  stringing  wires  (three  wires)  per  mile  of  line: 

Steel  weight  per  single  conductor,  1107  lb.;  per  mile.. $53. 50 
Copper  weight  per  single  conductor,  20  lb.  ;  per  mile.  .  .?26.20 


Steel  Conductors 


Fixed  charges: 

30  miles  of  wire  at  $70  per  mile 

Stringing  wire  at  853.50  per  mile  of  line 

Interest  on  investment  at  5  per  cent,  twenty  years 

Total 


Variable  charges 
Energy  lo.ss  twenty-four  hours  per  day,  300  day.s  per  year  at  0.5 
cent  per  kilowatt-hour. 

Line  current  1  amp.      (Resistance  5.51  ohms  per  mile) 

Line  current  2  amp.     (Resistance  5.58  ohms  per  mile) 

Line  current  5  amp.     (Resistance  5.72  ohms  per  mile) 

Line  current  7  amp.     (Resistance  5.8  ohms  per  mile) 

Line  current  10  amp.     (Resistance  5.95  ohms  per  mile) .... 


$2,100.00 

535.00 

2,635.00 


Total  cost  at  end  of  useful  life  of  line: 

Line  current    1  amp 

Line  current    2  amp 

Line  current    5  amp 

Line  current    7  amp 

Line  current  10  amp 


$5,270.00 


142.75 

578.90 

3,706.55 

7,366.45 

15,422.20 


$5,412.75 

5,848.90 

8,976.55 

12,636.45 

20,692.20 


Copper  Conductors 


30  miles  No.  6  H.  D.  copper  at  36  cents  per  lb.  . 
Stringing  wire,  three  conductors  at  $26.20  per  mile 
Interest  on  investment  at  5  per  cent,  twenty  years. 

Less  salvage  value  at  8  eenUs  per  pound 


Variabh'  charges 
Energy  loss  twenty-four  hours  per  day,  360  days  per  year  at  0.5 
cent  per  kilowatt-hour. 

Line  current  1  amp 

Tjine  current  2  amp 

Line  current  5  amp 

Line  current  7  amp 

Line  current  10  amp 

Total  cost  at  end  of  useful  life  of  line: 

Line  current    1  amp 

Ijine  current    2  amp 

Line  current    5  amp 

Line  current    7  amp 

Line  current  10  amp 


$4,536.00 

262.00 

4,798.00 


$9,596.00 
1.008.00 


$8,588.00 


56.25 

225.00 

1,406.25 

2,756.25 

5,625.00 


$8,644.25 
8,813.00 
9,994.25 
11,344.25 
14,213.00 


*Based  on  data  used  by  Oregon  commLssion. 
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parison.  The  relative  size  of  wire  with  respect  to  the 
size  for  which  curves  are  given  has  a  direct  bearing 
on  the  accuracy  obtainable.  The  nearer  the  size  of 
wire  under  consideration  is  to  the  size  for  which  curves 
are  given,  the  greater  will  be  the  degree  of  accuracy. 
The  error  is  due  to  the  fact  that  for  the  same  current 
density  the  skin  effect  is  not  the  same  in  different  sizes 
of  wire.  An  error  would  also  be  introduced  because, 
as  noted  previously,  iron  and  steel  wire  is  not  well 
standardized. 

The  resistance  and  loss  curves  were  taken  from  test 
data,  all  values  being  corrected  to  a  temperature  of  20 
deg.  C.  A  temperature  coefficient  of  0.0053  was  used 
both  for  iron  and  steel.  The  value  of  resistance  given 
for  zero  amperes  is  the  direct-current  resistance  cor- 
rected to  20  deg.  C.  These  curves  substantiate  the  re- 
sults of  other  observers  in  that  in  each  case  the  re- 
sistance and  internal  reactance  increases  with  the  cur- 
rent until  a  maximum  is  reached,  when  a  further  in- 
crease in  current  causes  a  decrease  in  effective  resistance 
and  reactance.  The  explanation  lies  in  the  fact  that  as  the 
iron  becomes  saturated,  the  eddy  current  and  hysteresis 
losses  do  not  increase  with  an  increase  in  current.  It 
should  be  noted  that  the  rate  of  increase  of  resistance 
is  different  for  the  different  grades  of  wire,  the  softer 
grades  showing  the  greater  increase. 

Selection  of  Iron  Wire  for  Transmission  Purposes 

In  the  selection  of  an  iron  wire  for  transmission  line 
purposes,  a  great  many  varieties  present  themselves  for 
consideration.  Other  electrical  factors  remaining  the 
same,  the  wire  to  be  selected  should  have  a  high  con- 
ductivity and  a  relatively  low  first  cost.  Table  II  gives 
the  cost,  resistance  and  area  in  circ.  mil  of  the  stranded 
wires,  the  constants  for  which  are  shown  in  Figs,  1,  2 
and  3.  In  order  to  compare  them  on  a  basis  of  equal 
area,  the  resistance  of  three  strands  of  B.B.  galvanized 
iron  of  an  area  equal  to  the  seven  strand  cables  was 
computed.  In  view  of  the  fact  that  the  resistance  of 
grade  B.B.  wire  increases  more  rapidly  than  the  resist- 
ance of  ordinary  grade  steel,  it  is  evident  that  of  the 
three  wires  enumerated  in  the  above  table,  the  ordinary 
grade  steel  would  be  the  most  economical  if  first  cost, 
operating  cost  during  the  life  of  the  wire,  etc.,  are 
taken  into  consideration. 

TABLE  II— COST,  RESISTANCE  AND  AREA  IN  CIRC.  MILS  OF 
STRANDED  WIRES  CONSIDERED 


Material 

Area  in 
Circ.  Mil 

Direct- 
Current         *Cost  per 
Resistance           Mile 
per  Mile 

Three-strand  B.  B.  galvanized  iron 

Seven-strand  Siemens-Martin  galvanized 
steel 

83,167 
83,167 
83,167 

4.78 
7.41 
5.51 

.$103.00 
'    95  60 

Seven-strand   ordinary  grade   galvanized 
steel 

79  20 

♦Pacific  coast  prices. 

Taking  up  the  feasibility  of  using  iron  wire  in  place 
of  copper  for  transmission  and  distribution  from  an 
economical  standpoint,  several  factors  bearing  on  the 
question  must  be  given  consideration.  It  is  obvious  that 
the  outstanding  factor  which  might  make  the  use  of  iron 
wire  possible  is  the  difference  in  the  first  cost.  In  addi- 
tion to  this,  a  careful  investigation  of  the  probable  dif- 
ference in  operating  expenses  should  be  made.  This  is 
an  uncertain  factor  in  that  it  involves  the  length  of 
time  the  line  would  be  in  service.  Hpre  again,  several 
conditions  may  be  met  which  would  affect  the  useful 
life  of  the  line.  Growth  of  the  connected  load  may  be 
so  rapid  that  the  line  selected  would  prove  inadequate 
in  a  few  years.  The  life  of  an  iron  or  steel  wire  is 
shorter  than  for  copper  cables,  especially  near  the  sea- 
coast  or  where  smoke,  the  gases  from  blast  furnaces, 


etc.,  may  be  encountered.  Other  factors  which  have  a 
bearing  on  the  subject  are  the  interest  on  the  invest- 
ment for  the  two  cases,  the  difference  in  the  cost  of 
stringing  wire  and  the  salvage  value  after  the  line  has 
been  withdrawn  from  service.  Because  of  the  many 
variables  entering  into  a  case  of  this  nature,  no  abso- 
lute rule  can  be  followed.  Each  case  is  in  itself  a 
special  problem  and  must  be  so  considered.  However, 
for  the  purposes  of  illustration,  an  assumed  set  of  con- 
ditions is  taken  and  examples  of  a  copper  and  steel  line 
worked  out  on  these  assumptions.  In  order  to  make  the 
case  general,  instead  of  assuming  different  load  condi- 
tions to  eliminate  the  voltage  factor,  a  number  of  values 
of  line  current  have  been  assumed  and  examples  worked 
out  on  that* basis.  The  assumption  is  also  made  that 
the  load  requirements  are  such  that  a  copper  wire 
smaller  than  a  No.  6  cannot  be  used  for  mechanical 
reasons. 

From  a  study  of  data  such  as  given  in  Table  I  for  a 
given  set  of  conditions,  the  load  which  can  be  econom- 
ically carried  by  an  iron  or  steel  line  may  be  readily 
determined.  In  general  it  can  be  said  that  steel  con- 
ductors can  be  used  economically  at  the  prevailing 
prices  for  the  transmission  of  small  loads  where  a  cop- 
per conductor  having  the  necessary  conductivity  would 
not  meet  the  mechanical  requirements.  The  steel  con- 
ductor has  also  the  advantage  that  its  greater  mechan- 
ical strength  permits  a  longer  span,  providing  of  course 
that  no  appreciable  increase  in  load  is  contemplated, 
otherwise  the  length  of  span  must  be  such  that  ulti- 
mately a  copper  conductor  may  be  substituted. 

The  tests  referred  to  in  this  article  were  conducted 
at  the  Oregon  Agricultural  College,  Corvallis,  Ore.,  and 
the  authors  take  this  opportunity  of  expressing  their 
appreciation  for  the  assistance  rendered  in  the  pre- 
liminary work  by  the  various  members  of  the  senior 
class  and  to  the  instructional  staff  for  their  kindly 
criticisms  and  suggestions. 


Storage  Battery  Grid 

George  Leonard  and  George  John  Fuller  propose 
a  new  type  of  grid,  which  when  the  cell  is  built  up,  is 
completely  incased  or  externally  armored  with  con- 
tinuous or  unperforated  lead  and  its  disintegration  com- 
pletely prevented  owing  to  the  manner  in  which  it  is 
supported.  In  patent  No.  1,197,816  there  is  illustrated 
a  construction  in  which  each  electrode  comprises  a 
core  of  lead  on  which  the  active  material  is  pressed. 


CONSTRUCTION    OF    BLOCK    ELECTRODE 

The  adjacent  faces  of  the  electrode  are  insulated  by 
wood  so  that  all  possibility  of  the  peroxid  or  other 
active  material  getting  dislodged  and  falling  to  the 
bottom  of  the  cell  is  prevented  even  on  its  exposed 
surfaces.  It  is  claimed  that  the  block  electrode  can 
be  subjected  to  rough  handling,  short-circuited  or  re- 
versed or  allowed  to  stand  idle  in  a  discharged  state 
without  appreciable  deterioration,  as  the  electrodes 
cannot  buckle  or  disintegrate  owing  to  their  construc- 
tion. 
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Operating  a  Station  Under  Unfavorable  Conditions 

Method  of  Cleaning  Boilers,  Treating  Feed  Water,  Manipulating  Fires,  Relaying  Engines 
and  Using  Exhaust  Steam  Together  with  Operating  Expenses 


PLANT  performance  data  as  usually  published  rep- 
resent record  operation  of  large  plants  with  new 
equipment  or  results  of  special  tests.  The  results 
secured  from  standard  and  special  apparatus  in  regular 
service  and  under  usual  conditions  are  of  equal  value 
from  the  standpoint  of  permitting  interpretations  and 
comparisons  by  operators  in  small  plants  where  the 
most  favorable  conditions  cannot  always  be  approached. 
The  data  presented  in  what  follows  represent  the  per- 
formance of  a  private  generating  plant  operating  under 
relatively  unfavorable  conditions  where  there  was  little 
opportunity  to  develop  the  load,  as  can  usually  be  done 
by  a  central  station.  The  operator  has  directed  most 
of  his  efforts  toward  reducing  maintenance  expenses  to 
compensate  for  the  high  operating  cost  attending  the 
poor  load  factor.  The  plant  referred  to  was  put  in 
operation  in  the  fall  of  1912  by  the  Pennsylvania  Rail- 
road to  furnish  energy  for  heating  and  lighting  its 
Cortlandt  Street  ferryboat  terminal  in  New  York  City 
and  for  operating  mooring  winches,  bridge  hoists  and 
hauling  winches. 

Equipment  of  Boiler  Plant 

The  equipment  is  peculiar  for  a  stationary  plant  in 
that  locomotive  type  boilers  are  used.  Duplicates  are 
installed  and  operated  alternately,  each  being  rated  at 
125  hp.  at  125-lb.  pressure  and  having  8  ft.  11%  in.  by 
4  ft.  7%  in.  grates  with  crown  sheets  4  ft.  11^/4  in. 
above  the  grates.  With  fresh  fires  the  fuel  bed  is 
maintained  about  3  in.  thick,  but  is  allowed  to  attain  12 
in.  thickness  just  before  cleaning,  which  is  done  every 
twelve  hours  in  summer  and  every  six  hours  in  winter. 
Whenever  thin  dark  spots  appear  in  the  fuel  bed  they 
are  promptly  covered.     Pennsylvania  standard  pea  coal 
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FIG.    1 — ARRANGEMENT   OF  ENGINE   AND   BOILER   ROOM 
EQUIPMENT 

containing  about  15  per  cent  ash  is  delivered  to  the 
station  daily  in  carts  from  the  company's  supply  at  the 
Jersey  City  terminal  across  the  river.  The  draft  to 
support  combustion  is  maintained  by  a  round  steel 
stack,  3.5  ft.  in  diameter  and  78  ft.  high.  This  is 
connected  with  both  boilers  by  a  yoke.  A  0.25-in.  draft 
has  been  found  sufficient  to  carry  the  load  in  summer 


and  a  0.5-in.  draft  in  winter,  the  proper  value  being 
maintained  by  a  Locke  damper  regulator. 

Once  a  month  the  boiler  stay  bolts  are  tested.  In 
addition  the  units  are  subjected  to  pressure  tests  made 
by  city  inspectors.  Every  week  the  tubes  are  cleaned 
and  once  every  twenty-four  hours  the  boilers  are  blown 
down,  the  former  being  done  with  a  steam  blast  while 
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FIG.     2 — PIPING    LAYOUT    FOR    ENGINE     SUPPLY    AND     HEATING 
SERVICE 

the  fires  are  burning.  No  tubes  have  had  to  be  re- 
placed since  the  boilers  were  installed.  This  is  prob- 
ably due  to  the  care  with  which  the  fires  have  been 
handled,  the  thorough  washing  that  each  boiler  receives 
after  being  shut  down  and  the  treatment  that  the  make- 
up water  receives. 

Method  of  Cleaning  Fire  Tube  Boilers 

Since  the  boiler  tubes  are  staggered,  it  has  been  con- 
sidered advisable  to  flush  them  with  water  after  shut- 
ting them  down,  about  500  cu.  ft.  being  used  for  this 
purpose.  Following  this  25  lb.  of  sal  soda  and  2  gal. 
of  kerosene  are  dumped  into  the  boiler,  which  is  then 
filled  with  water  at  about  210  deg.  Fahr.  Each  boiler 
holds  about  2800  gal.  The  solution  is  allowed  to  stand 
for  about  ten  days,  after  which  it  is  raised  to  boiling 
temperature  and  the  kerosene  vapor  allowed  to  escape 
to  the  atmosphere.  Then  the  surface  water  is  blown 
off  to  remove  suspended  matter  and  remaining  kerosene 
before  the  boiler  is  restored  to  service.  The  operator 
has  found  that  kerosene  is  especially  serviceable  in 
cleaning  the  boilers,  because  it  works  under  any  scale 
which  may  be  present  and  loosens  it.  Every  week  ap- 
proximately 10  lb.  of  sal  soda  is  fed  into  the  injector 
supply  line  to  clear  the  pipes  and  remove  any  deposit 
which  may  have  formed  in  the  feed  pipe  discharge. 
Less  sal  soda  is  required  in  winter  because  most  of  the 
boiler  feed  consists  of  condensate  returned  from  the 
heating  system. 

The  generating  equipment  consists  of  two  250-125- 
volt,  100-kw.  Westinghouse  generators  direct  connected 
to  150-hp.  Harrisburg-Fleming  four-valve  engines.  The 
guaranteed  steam  consumption  of  these  engines  and 
the  efficiencies  of  the  generators  are  given  in  Table  I. 
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The  engines  are  run  alternately,  each  operating 
twenty-four  hours  continuously.  Rochester  automatic 
lubricators  oil  the  cylinders,  while  other  parts  are  lubri- 
cated by  cup  or  can. 

Characteristics  of  Summer  and  Winter  Load 

During  the  summer  the  average  day  load  is  only  1 1 
kw.  and  the  night  load  is  46  kw.  without  motors  run- 
ning. When  the  latter  start,  the  day  load  occasionally 
jumps  to  66  kw.  For  July,  an  average  summer  month, 
the  energy  consumption  is  about  12,600  kw.-hr.,  and 
for  December,  a  typical  winter  month,  the  correspond- 
ing figure  is  14,100  kw.-hr.  Among  the  purposes  for 
which  energy  is  used  are:  Illuminating  the  waiting- 
room  and  offices  over  same,  lighting  two  large  signs  and 
operating  three  mooring  winches,  three  bridge  hoists 
and  three  hauling  machines.  Two  steam  fire  pumps  are 
also  operated. 

Table  I — Economy  of  Engines  and  Efficiencies  op  Generators 


Percentage  of 
Rated  Load 

Pounds  Steam 
per   Indicated   Horse- 
power 

Efficiency  of 
Generator 

50 

75 

100 

31.7 
29.6 
29.2 

89.5 

90 

90 

In  the  winter  exhaust  steam  is  used  for  heating  two 
buildings.  A  reducing  valve  is  connected  between  the 
high  pressure  steam  mains  and  the  heating  system  so 
the  exhaust  steam  may  be  supplemented  with  live  steam 
to  make  up  for  the  deficiencies  of  the  exhaust.  During 
the  summer,  in  the  daytime,  about  15  per  cent  of  the 
exhaust  steam  is  utilized  in  heating  feed  water.  At 
night,  about  75  per  cent  is  released  to  atmosphere. 

The  feed-water  heater  is  of  the  Cochrane  atmospheric 
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FIG.    3 — TYPICAL    engineer's    LOG    SHEET 

pressure  type,  equipped  with  a  relief  valve  which  per- 
mits all  surplus  steam  to  discharge  into  the  atmosphere. 
Caring  for  the  boiler  feed  on  a  summer  day  when  the 
generator  was  carrying  an  11-kw.  load  the  water  inlet 
temperature  was  70  deg.  Fahr.  and  the  outlet  210  deg. 
Fahr.  Under  these  conditions  the  6  by  4  by  6-in. 
Worthington    duplex   boiler   feed   pump   was   operating 


twenty-four  strokes  a  minute.  Once  a  year  coke  is 
placed  in  the  bottom  of  the  feed-water  heater  to  collect 
scale.  The  circulation  pump  is  used  only  in  winter  for 
drawing  back  condensate  from  the  heating  system.  The 
two  fire  pumps  which  are  14-in.  by  7-in.  by  12-in.  Buffalo 
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FIG.    4 — TYPICAL   FIREMAN'S   LOG   SHEET 

units  rated  at  500  gal.  a  minute  are  operated  alternately, 
being  kept  in  motion  all  the  time,  but  at  slow  speed. 

Operating  Expenses 

Two  engineers  and  two  firemen  are  required  to  oper- 
ate the  plant.  In  July  the  daily  coal  consumption  is 
about  5978  lb.,  while  the  monthly  consumption  is  183,340 
lb.  About  double  this  amount  is  required  in  winter. 
About  twenty-five  drops  of  600  W.  vacuum  oil  is  used 
per  minute  for  cylinders.  Lubricating  oil  is  used  over 
and  over,  there  being  about  5  per  cent  depreciation. 
Fifty  pounds  of  waste  is  used  per  month.  In  summer, 
about  20,000  cu.  ft.  of  water  is  used  per  month,  of 
which  500  cu.  ft.  is  used  each  time  boilers  are  flushed 
and  some  is  used  for  sanitation. 

The  yearly  expenses,  including  labor  and  material, 
are  approximately  as  follows: 

Boiler   repairs   and   maintenance $64.56 

Auxiliary  repairs  and  maintenance 10.49 

Prime  mover  repairs  and  maintenance.  .■ 37.21 

Generator  repairs  and  maintenance 

Miscellaneous   (packing,  supplies,  etc.) 42. S7 

J.  A.  Hanna  is  chief  engineer  of  the  plant,  but  C.  B. 
Keiser,  who  is  master  mechanic  of  the  Pennsylvania 
Railroad  Company,  has  supervision  of  general  affairs. 


An  Automatic  Extinguishing  Arc  Lamp 

An  arc  lamp  is  suggested  for  street  lighting  in  which 
a  plurality  of  regulating  magnets  is  employed  for  ex- 
tinguishing some  or  all  of  a  series  of  lamps  at  a  given 
hour  or  causing  such  lamps  to  burn  with  diminished 
brilliancy.  The  inventor,  Wilhelm  Dietz  of  Germany, 
obtains  his  automatic  control  by  momentarily  changing 
the  strength  of  the  current  in  the  circuit.  This  ab- 
normal current  causes  the  carbon  feed  regulator  directly 
or  indirectly  to  close  a  circuit  which  permanently  af- 
fects the  strength  of  one  of  the  magnets. 

The  patent.  No.  1,191,289,  is  controlled  by  the  Kort- 
ing  Mathiesen  Aktiengesellschaft  of  Leipzig,  Germany. 
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STATION  AND  OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Arrangement  of  Conduit  Wiring  for 

Tub  Transformers 

The  compact  wiring  installation  shown  in  the  accom- 
panying illustration  is  a  feature  of  the  constant-current 
transformer  bank  in  a  Canadian  plant.  The  leads  to 
each  "tub"  are  carried  vertically  through  conduit  pipe 
and  condulets  to  insulated  couplings  mounted  immedi- 
ately above  the  casings  of  the  various  units,  the  lower 
portions  of  the  conduits  being  clamped  to  a  horizontal 
stiffener    bar  carried   between    two   adjacent   columns. 


ARRANGEMENT    OF    LEADS    TO    TUB    TRANSFORMERS 

The  arrangement  provides  ample  walkway  space  for 
operators  on  the  concrete  floor  of  the  station  basement 
behind  the  tubs,  and  avoids  the  inconvenience  of  pro- 
jecting leads  at  the  front  of  the  various  sets. 


Transmission  Company  Uses  Morse  Code 
to  Supplement  Telephone  Service 

BY    H.    L.    PATTERSON 

In  connection  with  the  operation  of  a  110,000-volt 
steel  tower  transmission  line  between  Blewetts  Falls 
and  Raleigh,  N.  C,  a  distance  of  about  100  miles,  the 
Yadkin  River  Power  Company  employs  an  interesting 
combination  of  the  telephone  and  the  telegraph.  The 
main  generating  station  for  the  system  is  located  at 
Blewetts  Falls  and  the  load  dispatcher  is  stationed  at 
Raleigh.  From  time  to  time  some  difficulty  has  been 
experienced  in  maintaining  satisfactory  communication 
between  these  two  points,  due  to  noisy  telephone  trans- 
mission over  the  telephone  circuits  carried  on  the  trans- 
mission line  towers.  The  peak  load  for  the  system  is 
very  large  and  picks  up  and  drops  off  rapidly  three 
times  a  day,  in  the  morning,  at  noon,  and  at  night,  due 
largely  to  the  heavy  cotton  mill  load.  At  such  times 
particularly  the  dispatcher  often  has  experienced  con- 
siderable difficulty  in  maintaining  proper  voltage  condi- 
tions at  Raleigh  on  account  of  the  poor  telephone  trans- 
mission. For  this  reason  serious  consideration  was 
given  to  the  rebuilding  of  the  telephone  line  some  dis- 
tance from  the  power  line  or  the  leasing  of  a  line  from 
the  telephone  com.pany  before  the  use  of  the  Morse  code 
was  decided  upon. 


The  arrangement  by  which  the  Morse  code  is  em- 
ployed consists  in  using  a  telephone  conductor  as  a 
telegraph  line,  with  telegraph  instruments  installed  at 
each  end  of  the  line.  The  Morse  code  is  now  used 
during  the  time  of  peak  loads  when  the  voltage  changes, 
and  load  changes  are  rapidly  signaled  by  the  dispatcher 
and  received  by  the  operator  with  a  decided  saving  in 
time  over  calling  the  operator  to  the  telephone,  with 
frequent  delays  due  to  confusion  of  telephone  signals. 

It  has  been  found  that  the  station  operators  master 
the  Morse  code  in  a  surprisingly  short  time,  and  in 
many  cases  become  sufficiently  expert  to  send  long  mes- 
sages by  means  of  the  telegraph,  and  conduct  all  neces- 
sary routine  communication  between  the  two  stations 
mentioned  in  a  prompt  and  satisfactory  manner.  The 
writer  knows  of  several  times,  especially  during  storms, 
when  the  telephone  line  was  out  of  commission  and  it 
required  several  hours  to  get  it  in  working  condition 
again,  that  the  telegraph  has  prevented  operating 
complications. 


Home -Made  Water  Level  Indicator 
with  Automatic  Signals 

In  each  of  the  two  water-power  plants  of  the  Board- 
man  River  Electric  Light  &  Power  Company  at  Traverse 
City,  Mich.,  a  very  unusual  and  efficient  home-made 
water  level  indicator  is  installed  which  not  only  shows 
the  level  of  the  water  in  the 
forebay  at  all  times,  but  also 
automatically  closes  a  circuit 
through  a  warning  bell 
whenever  the  water  reaches 
any  predetermined  upper  or 
lower  limit  at  which  it  may 
be  desired  to  change  the 
gate  opening.  It  thus  in- 
sures keeping  the  water 
level  within  the  best  operat- 
ing limits  without  requiring 
any  attention  on  the  part  of 
the  operators. 

The  device  consists  of  a 
double  row  of  nineteen  low- 
wattage  lamps  connected 
through  nineteen  double- 
throw,  single-pole  switches 
to  as  many  contact  points  in 
a  mercury  column  in  the 
forebay.  The  height  of  the 
mercury  column  is,  of 
course,  regulated  by  the  wa- 
ter pressure  or  head,  and  as 
all  lamps  of  each  vertical 
row  are  in  series,  all  lamps 
below  the  highest  point 
through  which  the  mercury 
column  completes  the  cir- 
cuit are  thus  lighted  and  in- 
dicate constantly  the  height  of  water  between  a  head 
of  11  ft.  and  of  14  ft.  by  2-in.  jumps.  The  head  in  feet 
and  inches  may  be  read  on  the  red  and  white  cards  be- 
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side  the  lamps,  the  feet  marks  being  on  red  cards  and 
the  others  on  white  ones. 

The  ahirm  system  is  regulated  for  the  different  heads 
by  closing  the  small  double-throw  switches  mounted  in 
the  cabinet  at  the  right  of  the  lamps  as  shown  in  the  il- 
lustration. For  the  upper  limit  signal,  the  switch  is 
thrown  toward  the  lamp.  This  puts  the  alarm  bell  in 
series  with  the  left  one  of  the  pair  of  lights  opposite, 
and  when  the  mercury  column  comes  up  to  the  contact 
point  and  completes  the  circuit  through  this  lamp,  the 
bell  rings  and  notifies  the  men  that  the  gates  need  at- 
tention. 

For  the  lower  limit  signal,  the  switch  is  thrown  to 
the  right  pole.  This  cuts  a  thermostat  in  parallel  with 
the  right  lamp  opposite,  and  when  the  water  level  re- 
cedes to  the  point  that  the  mercury  column  opens  the 
circuit  through  the  lamp,  the  current  through  the  ther- 
mostat is  also  cut  off.  The  thermostat  then  cools  off 
and  closes  a  circuit  through  the  alarm  bell.  The  thermo- 
stat is  made  use  of  in  one  station,  and  in  the  other  a 
magnet  is  used  instead,  the  armature  closing  the  cir- 
cuit through  the  bell  when  current  is  off. 

The  device  is  particularly  useful  at  the  upper  station 
since  the  forebay  is  about  400  ft.  away  from  the  plant, 
making  any  but  an  electrical  indicator  rather  unsatis- 
factory. At  the  lower  plant  the  station  is  right  at  the 
forebay,  but  the  automatic  features  make  the  device  val- 
uable in  maintaining  sufficient  flow  of  water  below  the 
dam  to  satisfy  the  government  requirements  at  all 
times. 

At  the  time  this  picture  was  taken  the  water  level 
was  at  13  ft.  head  as  indicated  by  the  lighted  lamps. 
The  high  mark  alarm  switch  was  closed  for  13  ft.  2  in. 
and  the  lower  alarm  switch  was  closed  at  12  ft.  2  in., 
as  shown  by  the  dimmer  light  opposite  the  latter  mark- 
ing, and  the  position  of  the  switch  in  both  cases. 


Calibrating  Steam  Flow  Meters 
to  Show  Drafts  Required 

BY   R.   I.   ELKIN 

For  the  most  efficient  and  effective  firing  of  boiler 
furnaces,  firemen  should  know  their  outputs,  the  amount 
of  fuel  required  at  various  loads,  and  the  quantity  of 
air  necessary  for  the  complete  combustion  of  fuel  at 
different  loads.  This  information  can  be  indicated 
automatically  by  equipping  steam  flow  meters  of  the 
indicating  type  with  two  additional  scales,  one  indi- 
cating the  thickness  of  the  fuel  bed  and  the  other  the 
required  draft  in  tenths  of  an  inch.  These  scales  should 
be  calibrated  for  the  conditions  at  hand,  and  should  be 
checked  up  periodically,  because  the  relations  between 
output,  amount  of  fuel  required  and  quantity  of  air 
necessary  for  combustion  vary  with  changes  in  grade 
of  fuel,  variations  in  air  leakage,  changes  in  the  fric- 
tion of  air  passages,  and  the  like. 

The  proper  relation  between  the  scales  can  be  ob- 
tained by  performance  tests.  For  instance,  it  can  be 
found  what  rate  of  combustion  is  required  to  produce 
a  certain  evaporation  under  the  best  conditions.  The 
steam  flow  scale  can  then  be  used  to  indicate  the  rate 
of  feeding  the  Coal.  There  remains  only  one  variable 
to  be  considered,  namely,  the  rate  of  air  supply.  With- 
in the  limits  of  practical  accuracy,  it  is  not  very  objec- 
tionable to  suppose  that  the  infiltration  of  air  through 
the  boiler  settings,  doors  and  the  like  is  a  constant  fac- 
tor in  the  average  installation. 

Furthermore,  the  cross-section  of  the  air  ducts  can 
be  assumed  to  remain  the  same.  Although  the  specific 
gravity  of  air  is  a  function  of  temperature,  it  is  not 
absolutely  necessary  to  allow  for  this,  except  possibly 


by  two  corrections,  one  for  winter  and  the  other  for 
summer.  Since  the  quantity  of  air  for  combustion  de- 
pends upon  the  velocity  and  weight  of  the  air,  and  since 
the  latter  has  been  assumed  fixed,  it  only  remains  to 
determine  the  velocity  of  the  air  for  all  rates  of  com- 
bustion as  indicated  by  the  flow  meter.  The  usual  way 
of  indicating  the  velocity  in  a  boiler  room  is  to  ex- 
press the  draft  in  terms  of  the  thickness  of  the  fuel 
bed.  This  relation  is  not  difficult  to  determine,  since  it 
may  be  ascertained  by  direct  measurement  by  means 
of  duplex  draft  gages  or  by  indirect  means.  The  great- 
est care  should  be  taken,  however,  that  the  tests  are 
sufficiently  extensive  and  of  frequent  occurrence  to  be 
really  typical  of  conditions.  The  dial  of  a  General 
Electric    indicating    flow    meter    equipped    with    three 


THREE-SCALE  STEAM  FLOW   METER   SHOWING  DRAFTS  REQUIRED 
AT   DIFFERENT   LOADS 

scales  which  have  been  calibrated  as  explained  above  is 
shown  in  the  accompanying  illustration.  It  should  be 
pointed  out,  however,  that  the  relation  between  the 
scales  holds  only  for  the  conditions  existing  in  the  plant 
where  this  instrument  is  used.  Each  case  must  be 
considered  separately. 

The  use  of  a  meter  calibration  as  indicated  has  the 
advantage  that  it  indicates  values  that  the  average  fire- 
man can  understand.  It  must  be  remembered,  however, 
when  the  quality  of  the  coal  changes  the  meter  re- 
quires recalibrating.  Furthermore,  it  gives  no  indica- 
tion as  to  deleterious  influences  that  may  be  at  work,  as 
does  the  CO^  recorder.  While  this  three-scale  indicator 
is  not  completely  automatic,  it  is.  based  on  ideal  boiler 
performance  tests,  and  therefore  gives  the  fireman  a 
standard  to  work  to.  When  the  initial  tests  are  made 
by  experts  in  boiler  performance  and  the  fireman  lives 
up  to  them,  better  results  will  accrue  than  if  the  method 
of  firing  is  left  to  the  individual  judgment  of  each 
fireman. 


Arrangement  and  Cost  of  a  22,000- Volt 

Outdoor  Substation 

On  the  lines  of  the  Lehigh  Navigation  Electric  Com- 
pany, South  Bethlehem,  Pa.,  there  is  in  operation  an 
interesting  outdoor  substation  consisting  of  three 
22,000/2300-4000-volt,  25-cycle,  300-kva.  transformers 
and  the  switching  equipment  for  several  distribution 
lines.  As  shoMm  in  the  accompanying  illustration,  the 
frame  supporting  the  switching  and  protective  equip- 
mentment  is  divided  by  columns  into  three  similarly 
shaped  sections.  In  the  center  section  the  transformers 
with  the  primary  and  secondary  switching  and  protec- 
tive apparatus  have  been   installed.     The   sections   on 
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each  side  are  devoted  to  high-tension  switching  equip- 
ment. Owing  to  the  design  of  the  structural  frame- 
work and  arrangement  of  circuits  two  additional  banks 
of  transformers  can  be  accommodated  in  the  end  sec- 
tion of  this  substation  when  conditions  are  such  as  to 
require  them. 

Two  22,000-volt  transmission  circuits  enter  and  leave 
this  station,  air-break  switches  being  installed  in  their 
circuits  so  that  either  may  be  joined  with  a  transverse 
bus  connected  with  the  transformer  primary  switches. 
These  busbars  are  arranged  in  a  vertical  plane,  being 
strung  between  strain  insulators  attached  to  the  end 
columns  and  supported  at  intermediate  points  by  pin- 
type  insulators  attached  to  the  columns  in  an  inclined 
position.  The  22,000-volt  circuits  leading  to  the  trans- 
formers are  equipped  with  three-pole  air-break  switches, 
choke  coils,  chemical  fuses  and  graded-resistance,  high- 
speed, sphere-gap  lightning  arresters.  From  the  choke 
coils  jumpers  lead  to  a  lower  set  of  busbars.  These  are 
arranged  in  a  horizontal  plane  to  permit  connecting  the 
high-tension  transformer  windings  in  delta.  All  of  the 
air-break  switches  are  connected  by  link  work  with 
vertical  operating  rods  extending  down  the  substation 
columns. 

The  2300-4000-voIt  terminals  of  the  transformers  lead 
to  disconnecting  switches,  thence  through  chemical 
fuses  and  choke  coils,  to  the  outgoing  lines.  The  light- 
ning arresters  protecting  the  2300-4000-volt  circuits 
may  be  seen  installed  on  the  rack  in  front  of  the  trans- 
formers. Three  low-voltage  circuits  now  leave  the  sub- 
station. The  entire  substation  is  elevated  on  concrete 
pedestals  and  surrounded  by  a  fine-mesh  wire  fence. 
All  steel  and  malleable-iron  parts  of  the  tower,  switch 
and  control  equipment  are  hot  galvanized.  The  steel 
framework,  high-tension  and  low-tension  switching 
equipment,  choke  coils  and  fuses  were  furnished  by  the 
Delta-Star  Electric  Company.  The  low-tension  arres- 
ters are  of  the  Garton-Daniels  type,  and  the  trans- 
former units  were  furnished  by  the  Westinghouse  Elec- 
tric and  Manufacturing  Company. 


OUTDOOR  SUBSTATION   OPERATED   BY  LEHIGH   NAVIGATION 
ELECTRIC   COMPANY 

The  cost  of  the  central  section  of  the  substation  was 
as  follows:  Material  $4.33  per  kilovolt-ampere,  and 
labor  55  cents  per  kilovolt-ampere,  making  a  total  of 
$4.88  per  kilovolt-ampere.  Approximately  half  of  the 
labor  expense  is  attributable  to  hauling  transformers  a 
considerable  distance  over  rough  roads.  When  the  sub- 
station rating  is  increased  the  unit  cost  of  the  complete 
equipment  will  be  correspondingly  less  than  that  of  the 
initial  or  center  sections. 


Method  of  Stretching  Three  Line 
Wires  at  One  Time 

BY    H.    H.    FENTON 

When  constructing  three-phase  transmission  lines  a 
great  waste  of  time  is  often  caused  in  stretching  con- 
ductors by  the  awkwardness  of  the  block  and  tackle 
method.  To  eliminate  this  waste  of  time  the  writer 
employs  a  scheme  which  enables  a  small  force  of  men 
to  stretch  all  three  conductors  of  a  three-phase  line  in 
one  operation.  In  other  words,  the  three  conductors 
are  strung,  stretched  and  tied  in  with  one  trip  over 
the  ground  and  by  climbing  up  each  pole  once.  Tp 
facilitate  stretching  all  three  wires  at  once  a  specfel 
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SPECIAL    WHIFFLE-TREE    FOR    STRETCHING    THREE    LINE    WIRES 
AT  ON  ETIME 

whiffle-tree  constructed  as  shown  in  the  accompanying 
illustration  is  used.  This  device  and  a  crew  consisting 
of  a  foreman,  four  climbers,  a  team  with  driver  and  a 
helper  on  the  wagon  to  watch  the  reels  and  fasten  the 
wire  grips,  can  handle  line  construction  rapidly  and 
without  difficulty. 

The  main  beam  of  the  special  whiffle-tree  is  made 
of  oak,  2  in.  by  4  in.  by  48  in.  long.  The  single-trees 
are  also  of  oak,  1%  in.  by  V-h  in.  by  32  in.  long.  A 
clevis,  ^-in.  by  2-in.  iron,  fits  the  main  beam  at  its 
center  and  is  held  by  a  pin.  Two  other  clevises  are  of 
3/16-in.  by  iy2-in,  iron,  one  placed  at  each  end  of  the 
main  beam  on  22-in.  centers.  Six  other  clevises  are 
made  of  the  same  stock  and  fit  the  ends  of  the  single- 
trees. The  spacing  is  shown  in  the  diagram.  The  links 
used  with  the  clevises  are  made  of  %-in.  round  iron. 
This  special  device  is  attached  to  the  axle  of  the  wagon 
by  a  chain  so  that  it  drags  about  2  ft.  behind  the  rear 
wheels.  Three  reels  are  mounted  upon  the  wagon  plat- 
form and  carry  the  wire. 

When  stringing  the  conductors  for  a  particular  line, 
each  conductor  is  dead-ended  at  the  starting  point  and 
the  team  driven  six  spans  for  the  first  pull.  Each 
climber  takes  his  assigned  place,  one  at  a  pole,  the 
foreman  making  the  fifth,  and  each  carries  the  wires 
up  the  pole,  the  helper  meanwhile  at  the  wagon  making 
fast  the  wire  grips  on  the  conductors,  thus  attaching 
the  special  whiffle-tree  to  them.  The  driver  then  starts 
the  team  and  draws  the  wires  taut.  The  brake  is  then 
applied  on  the  wheels  of  the  wagon  to  aid  the  team  in 
holding  the  strain.  After  the  four  climbers  have  tied 
in  the  line  the  grips  on  the  special  whiffle-tree  are 
released  and  the  team  driven  up  four  spans,  thus  un- 
reeling wire  for  another  pull  and  the  cycle  of  operation 
is  repeated.  Four  spans  have  been  found  about  the 
maximum  pull  on  an  upgrade  that  can  be  made  with  one 
team  of  horses;  however,  on  a  downgrade  as  high  as 
seven  spans  have  been  stretched  without  any  difficulty  at 
one  pull. 

This  method  of  construction  makes  possible  a  very 
taut  line,  does  not  produce  twisting  upon  any  pole, 
makes  all  wires  hang  alike,  and  is  considerably  faster 
than  the  block-and-tackle  method.  An  average  of  3 
miles  of  three-phase  line  has  been  strung,  stretched  and 
tied-in  in  one  day. 
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Procedure  When  Charging  Lightning 

Arresters 

The  Consumers'  Power  Company,  Jackson,  Mich.,  ac- 
cording to  its  official  organ,  considers  that  aluminum- 
cell  lightning  arresters  should  be  charged  at  least  once 
every  twenty-four  hours,  and  then  for  at  least  five 
seconds.  In  extremely  hot  weather,  or  if  arresters  are 
installed  where  temperature  is  excessive,  they  should  be 
charged  twice  a  day.  If  arresters  are  too  hot,  and  need 
charging  more  than  once  a  day,  the  condition  will  be 
indicated  by  an  increase  in  the  charging  current  arc 
and  charging  current  from  day  to  day.  When  arresters 
are  in  good  condition,  the  charging  current  should  be 
approximately  0.25  amp.  on  30-cycle  circuits  and  0.4 
amp.  on  60-cycle  circuits.  It  is  important  that  the 
charging  should  be  done  at  a  time  when  the  line  voltage 
is  at  its  highest  value.  The  following  procedure  is 
suggested  by  this  company  for  charging  arresters. 
First,  close  the  gaps  for  five  seconds  with  a  quick,  posi- 
tive motion;  second,  open  gaps  wide;  third,  reverse 
transfer  switch;  fourth,  close  gaps  again  for  five  sec- 
onds; fifth,  open  gaps  wide;  sixth,  set  transfer  switch 
in  normal  position;  and  seventh,  set  gaps  in  normal 
position.  When  charging,  the  gaps  should  be  actually 
closed. 


Useful  Diagrams  for  Computing  Sizes  of 

Cross-Compound  Pumping  Engines 

The  accompanying  charts,  which  have  been  compiled 
by  the  engineering  department  of  the  Allis-Chalmers 
Manufacturing  Company,  make  it  possible  to  quickly 
determine  the  size  of  pumping  engines  that  will  meet 
particular  requirements.  By  means  of  chart  No.  1, 
the  diameters  of  cylinders  can  be  obtained,  and  from 
chart  No.  2  the  length  of  stroke  and  floor  area. 
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To  illustrate  the  use  of  the  chart  the  following  con- 
ditions will  be  assumed:  Capacity,  10,000,000  gal.  a 
day;  total  head  in  feet,  200;  piston  speed,  250  ft.  per 
minute;  steam  pressure,  140  lb.  Starting  in  the  upper 
left-hand  square  with  the  capacity  (10,000,000),  follow 
this  line  vertically  until  it  intersects  the  head  in  feet 
(200),  then  continue  horizontally  to  the  diagonal  line 
marked  with  the  piston  speed  (250),  from  which  drop 
to  the  steam  pressure  line  marked  (140).  Horizontally 
opposite  is  the  low-pressure  cylinder  diameter  (50  in.). 
Where  the  horizontal  line  intersects  the  diagonal  (140) 
is  the  high-pressure  cylinder  diameter   (24  in.). 

With  the  information  secured  in  this  way  the  stroke 
and  floor  space  can  be  obtained  from  chart  No.  2.  For 
example,  starting  in  the  upper  left-hand  square  with 
the  low-pressure  cylinder  diameter  (50),  trace  vertically 
to  the  line  marked  with  the  high-pressure  cylinder. 
Horizontally  opposite  this  point  is  the  width  of  the 
pump  in  feet  (16  ft.  3  in.).  Continuing  to  the  steam 
pressure  diagonal  (140),  and  then  dropping  to  the  hori- 
zontal scale,  will  give  the  stroke  in  inches  (36  or  42). 

The  length  of  floor  space  required  is  obtained  by 
starting  with  the  low-pressure  diameter  (50)  on  the 
lower  left-hand  chart,  following  the  vertical  line  to  the 
stroke  (36),  thence  tracing  the  horizontal  line  to  the 
diagonal  marked  with  the  capacity  (10,000,000),  and 
dropping  vertically,  where  the  length  (36  ft.)  is  given. 
The  piston-speed  of  250  ft.  per  minute,  and  stroke  (36 
or  42)  determines  the  revolutions  per  minute. 

It  might  be  pointed  out  in  this  connection  that  the 
duty  of  a  plunger  pump  will  remain  approximately  the 
same  under  change  in  head  or  capacity,  dropping  only 
8  per  cent  of  normal  with  one-half  normal  speed,  2  per 
cent  with  three-quarters  speed,  and  2.5  per  cent  with 
one  and  one-quarter  normal  speed.  With  one-half  nor- 
mal head  the  duty  drops  only  9  per  cent  of  normal,  at 
three-quarters  head  less  than  1  per  cent,  and  at  one 
and  one-quarter  normal  head  about  7  per  cent. 
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DIFFERENT   CONDITIONS 
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COMMERCIAL  AND    BUSINESS  POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


NOVELTY  IN  FAQADE  LIGHTING 

The  Illumination  of  the   Billings   (Mont.)    Office  of 

the  Montana  Power  Company — Glass  Panels 

Simulate   Marble  by   Daylight 

The  Montana  Power  Company  has  recently  completed 
a  five-story  office  building  at  Billings,  Mont.,  which 
embodies  several  notable  features,  including  the  illumi- 
nated fagade  shown.  Brick,  terra  cotta,  and  the  special 
glass  used  in  the  illuminated  panels  are  the  materials 
which  make  up  the  front  of  the  structure. 

The  offices  of  the  company  are  on  the  first  floor,  and 
contain  a  spacious  lobby,  facing  which  is  a  completely 
equipped  electrical  kitchen.  The  mahogany  office  fixtures 
are  grouped  in  a  semi-circle  around  the  lobby,  making 
it  possible  to  take  care  of  a  large  number  of  customers 
at  one  time.  By  a  well-planned  arrangement  of  the 
front  windows  the  electrically  equipped  kitchen  attracts 
the  eye  of  the  passerby  on  the  street,  besides  claiming 
attention  from  those  in  the  lobby. 

A  well-appointed  rest  room  forms  a  part  of  the  lobby, 
although  rich  portieres  serve  to  set  it  off  from  the  rest 
of  the  interior.     The  convenience  of  the  customer  is 


MONTANA   POWER   COMPANY  BUILDING  AT   BILLINGS 

carefully  provided  for,  the  room  being  supplied  with 
writing  desk,  telephone,  mirrors,  lavatory,  etc.  Spe- 
cial lighting  fixtures  which  correspond  with  the  orna- 
mental plaster  work  add  materially  to  the  general  effect. 
Original  practice  marks  the  exterior  lighting  of  the 


DISPLAY    ROOM    IN    NEW    BILLINGS     (MONT.)     CENTRAL-STATION 
OFFICE 

building.  The  incandescent  lamps  behind  the  illumi- 
nated panels  are  mounted  in  galvanized-iron  troughs 
6  in.  wide  by  6  in.  deep,  the  glass  frontings  being  set 
flush  with  the  building.  A  special  quality  of  glass  was 
obtained  for  the  panels,  and  in  daylight  gives  the  ap- 
pearance of  a  marble  trim  on  the  terra  cotta.  At  night 
a  very  soft  and  pleasing  illumination  is  obtained.  Ap- 
proximately 750  sq.  ft.  of  this  glass  is  used  on  the 
entire  front  of  the  building.  This  special  glass,  which 
was  furnished  by  the  Macbeth-Evans  Glass  Company, 
Chicago,  cannot  be  cut,  but  must  be  sawed  to  shape 
when  in  process  of  manufacture. 


Gratis    Repair   and    Conversion   of    Heating 
Devices  That  Pay  Threefold  Their  Cost 

A  number  of  progressive  central  stations  recognize 
the  advantages  of  repairing  customers'  heating  devices 
free  of  charge  in  order  to  keep  them  in  service.  One 
large  company  provides  all  its  repair  men  with  extra 
irons  and  extra  cords  with  plugs  already  attached,  so 
that  the  men  can  give  immediate  aid  when  a  woman  calls 
the  trouble  department  to  say,  "My  iron  won't  heat." 
There  are,  of  course,  some  repairs  which  these  men  can- 
not make  on  the  customer's  premises.  In  such  cases 
they  are  instructed  to  bring  the  defective  device  to  the 
company's  repair  shop,  where  it  is  fixed  and  is  immedi- 
ately returned.     For  this  service  no  charge  is  made. 

The  cost  of  performing  this  servi-ce  for  the  company's 
patrons  amounted  to  $18,000  last  year,  in  spite  of  the 
fact  that  many  heating  elements  are  supplied  free  for 
renewal  by  device  manufacturers.  If  this  gratuitous 
service  had  been  generally  advertised  the  sum  would 
have  been  much  larger.  But  the  amount  expended  rep- 
resents the  cost  of  calling  for,  repairing  and  delivering 
only  those  defective  devices  which  customers  called  to 
the  company's  attention;  presumably  it  represents  in  a 
large  measure  the  repairs  for  which  customers  would 
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have  been  Kl^it^l  ^^  P^O'-  ^i'<^"h  repairs  the  company  has 
very  willingly  cared  for  during  the  last  three  or  four 
years.  It  is  not  yet  ready,  however,  to  advertise  this 
free  service  and  thus  to  increase  the  scope  of  the  work 
of  its  customers'  service  department. 

Besides  the  gratis  repair,  the  company  is  also  begin- 
ning a  certain  amount  of  free  conversion  of  gas  and 
alcohol-heated  devices  which  can  be  easily  re-equipped 
for  electric  operation.  Like  the  repair  service,  however, 
this  work  is  not  at  present  advertised.  Whenever  the 
company's  repair  department  is  asked  to  "electrify"  a 
percolator  or  a  chafing  dish,  it  gladly  sends  for  the 
device  and,  if  reconstruction  is  possible,  adds  a  heating 
element  to  replace  the  old  burner. 

Naturally,  with  each  alcohol  percolator  electrified,  and 
with  each  device  repaired  and  put  back  into  service,  the 
company's  load  grows.  Conservative  estimates  place  the 
total  annual  revenue  derived  from  repaired  and  re- 
equipped  appliances  at  three  and  one-half  times  the  cost 
of  performing  the  free  service,  that  is,  $63,000.  No 
one  has  yet  tried  to  estimate  the  advertising  value  of 
this  gratuitous  service  or  its  effect  in  creating  a  friendly 
attitude  on  the  part  of  the  customer.  That  the  adver- 
tising value  is  great,  and  that  the  effect  on  public  rela- 
tions is  favorable  to  the  utility  is,  however,  conceded. 
Of  course,  the  plan  is  yet  comparatively  new  and  is 
still  in  an  experimental  state,  but  in  the  future  it  is 
likely  that  this  gratuitous  work,  which  really  pays  the 
central  station  good  dividends,  will  be  made  a  feature 
of  the  company's  avowed  policy  of  service. 


Delivery  Car  for  Use  of  Metermen 

The  Southern  California  Edison  Company,  Los  Ange- 
les, Cal.,  makes  use  of  the  light  automobile  with  meter 
box  shown  for  delivering  meters  to  customers'  premises. 
The  box,  which  is  of  hard  wood  and  is  put  together  with 
screws  and  bolts,  has  been  in  use  about  a  year,  and  has 
proven  very  satisfactory. 

The  compartments  indicated  by  the  various  letters  are 
used  for  the  following  purposes: 

A  is  open  on  both  sides  and  is  used  for  carrying  small 
coils  of  wire,  small  blocks  of  wood  and  other  pieces  of 
material  found  necessary  at  various  installations. 

S  is  a  compartment  with  the  doors  opening  on  both 
sides  of  the  car.  This  compartment  is  weatherproof, 
and  circular  loom  and  other  material  is  carried  therein. 

C  is  divided  into  six  sections,  and  contains  hangers 


AUTOMOBILE    FOR   DELIVERING    METERS   TO    CUSTOMERS 

on  which  are  hung  the  meters  to  be  set  during  the 
period  of  the  day  the  car  is  in  operation. 

D  indicates  several  drawers  which  contain  screws, 
bolts  and  other  material  which  must  be  confined. 

E  is  the  tail  board  which  covers  these  various  com- 


partments shown  in  the  rear,  and  which  when  dropped 
down  forms  a  working  table  for  the  meter  setter. 

F  is  a  space  formed  on  top  of  the  box  by  extending 
the  side  3  in.  above  the  top.  Here  there  can  be  carried 
anything  necessary  that  cannot  be  placed  in  any  of  the 
compartments. 

This  whole  arrangement  of  compartments  was  first 
designed  and  the  plans  submitted  to  twelve  meter  setters 
on  the  system.  The  various  suggestions  made  by  the 
different  men  were  then  incorporated  in  the  final  box, 
which  is  shown  in  the  illustration. 


Brooklyn  Edison  "Easy  Payment" 
Campaigns  on  Washers  and  Lamps 

The  Edison  Electric  Illuminating  Company  of  Brook- 
lyn conducted  two  special  sales  during  the  month  of 
September,  the  results  from  which,  according  to  T.  I. 
Jones,  general  sales  agent,  were  very  satisfactory. 

During  September  only  the  shop  offered  a  $90  wash- 
ing machine  at  $78,  payable  $6  on  delivery  of  machine 
and  the  balance  in  twelve  monthly  installments  of  $6 
each.  Through  the  Edison  shop  and  the  branch  offices 
103  machines,  totaling  over  $8,000  worth  of  washing 
machines,  were  sold.  Each  machine  was  delivered  by 
the  company's  own  truckman  and  was  demonstrated  on 
the  customer's  premises,  so  the  commercial  staff  satis- 
fied itself  that  the  customer  or  the  maid  was  familiar 
with  all  operations  pertaining  to  the  use  of  the  machine. 
At  the  same  time  the  company  also  conducted  a  cam- 
paign for  outside  lighting  on  300-watt  lighting  units. 
The  offer  to  the  merchants  was  to  install  a  300-watt 
type  C  lamp  complete  with  fixture  and  outer  globe,  sup- 
plying and  installing  the  outrigger,  necessary  wiring  to 
meter  and  patrol  switch,  for  the  sum  of  $12.  This 
amount  was  payable  $2  on  the  signing  of  the  contract 
and  $2  per  month  for  five  months.  The  lamps  will  be 
operated  on  the  Edison  company's  flat-rate  contract  at 
$3.44  a  month,  the  patrolmen  turning  the  lamps  on  at 
dusk  and  off  at  midnight.  Orders  for  325  lamps  were 
taken. 


Promoting  Electric  Cooking  Without 
a  Cooking  Rate 

The  Hunter  Realty  Company  of  Omaha,  Neb.,  has 
recently  bought  fifty-seven  electric  ranges  for  a  new 
sixty-three  family  apartment  house.  These  ranges  will 
be  installed  and  operated  in  spite  of  the  fact  that  the 
Omaha  Electric  Light  &  Power  Company,  from  whose 
lines  service  is  taken,  has  no  cooking  rate. 

In  order  to  make  the  use  of  ranges  feasible  under 
these  conditions,  the  real  estate  firm  has  become  a 
dealer  in  electric  service.  It  contracted  to  take  energy 
at  wholesale  from  the  central  station  company,  and  it 
will  retail  electric  service  to  its  apartment  house  ten- 
ants. The  rate  at  which  the  energy  is  purchased  fol- 
lows a  sliding  scale  schedule,  in  which  the  first  50 
kw.-hr.  per  month  cost  7  cents  per  kilowatt-hour;  the 
next  50  kw.-hr.,  6  cents;  the  next  100  kw.-hr.,  5.5  cents; 
the  next  100  kw.-hr.,  5  cents;  the  next  100  kw.-hr.,  4.5 
cents;  the  next  300  kw.-hr.,  4  cents;  the  next  500 
kw.-hr.,  3  cents;  the  next  2800  kw.-hr.,  2.5  cents;  the 
next  6000  kw.-hr.,  2  cents,  and  all  energy  in  excess  of 
this  amount  1.5  cents.  This  rate  covers  energy  pur- 
chased for  both  lighting  and  cooking,  provided  the  light- 
ing does  not  amount  to  more  than  20  per  cent  of  the 
energy  thus  taken.  The  charge  which  the  realty  com- 
pany makes  against  its  tenant  is  grouped  in  one  bill. 
Hence,  the  charge  which  a  tenant  receives  as  a  bill  for 
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rental  really  includes  a  $3  flat-rate  addition  for  light- 
ing and  cooking  and  another  similar  charge  for  gas 
and  heating,  although  it  appears  simply  as  a  bill  for 
rent. 

In  commenting  upon  the  installation,  James  D.  Hun- 
ter, secretary  of  the  Hunter  Realty  Company,  men- 
tioned the  success  of  Pacific  Coast  apartment  house 
owners  in  the  use  of  electric  ranges,  indicating  that  the 
news  of  the  pioneer  installations  has  produced  telling 
results  in  real  estate  circles.  He  also  said  that  he  ex- 
pected the  ranges  to  help  minimize  decorating  expense, 
and  hoped  that  the  flat-rate  billing  arrangement  would 
solve  other  troubles  for  him. 

It  is  said  that  the  sale  of  these  ranges  marks  an 
epoch  in  the  electric  range  business  in  Omaha,  for  it 
is  believed  that  there  were  only  five  or  six  other  electric 
ranges  operating  in  the  city  before  this  order  was 
placed. 


Company  Show  Windows  Loaned 

to  Local  Merchants 

At  Middlesboro,  Ky.,  and  other  places  served  by  the 
Kentucky  Utilities  Company,  the  company  makes  a  point 
of  co-operating  with  the  retail  merchants  of  the  city. 
Its  office  and  display  rooms  are  well  located  and  the 
show  window  of  the  company  is  one  of  the  best  in 
town.  Every  other  week  the  use  of  the  window  is 
given  to  one  of  the  merchants  of  the  city,  the  utilities 
company  making  use  of  the  windows  during  the  alter- 
nating weeks. 


Driving  the  Time  Honored  Oil  Lantern 

Out  of  Business 

Twenty-three-watt  tungsten  lamps  mounted  in  two 
series  circuits  of  five  lamps  each  have  recently  been 
used  instead  of  time-honored  oil  lanterns  for  street 
construction  sign  service  on  Commonwealth  Avenue, 
Nevii;on,  Mass.  The  lamps  are  mounted  about  3  ft. 
apart  horizontally  and  16  in.  apart  vertically,  as  illus- 
trated in  the  accompanying  halftone,   and   energy   is 


TUNGSTEN    LAMPS   REPLACE   THE   OLD-TIME   RED   LANTERNS 
BURNING  OIL 

supplied  from  a  550-volt  trolley  circuit  fed  by  a  sub- 
station of  the  Boston  Edison  company.  When  mounted 
on  a  "horse"  as  shown,  they  serve  effectively  as  a  warn- 
ing to  automobilists  on  Boston's  most  popular  driving 
street. 


Wiring  and  Illumination 

Latest  Practice  in  the  Electrical 
Contracting  Field  and  in  the  Art 
of  Interior  and  Exterior  Illumination 


Special   Lighting  of   Downtown  Chicago 

Street  by  Merchants'  Association 

The  Monroe  Street  Improvement  Association,  Chi- 
cago, has  completed  a  sixty-lamp  street-lighting  instal- 
lation extending  along  Monroe  Street  from  Michigan 
Avenue  to  Franklin  Street,  or  entirely  across  Chicago's 


ONE   OF   THE    MONROE   STREET   LAMP   STANDARDS   INSTALLED   BY 
LOCAL   MERCHANTS'   ASSOCIATION 

loop  district.  Through  co-operation  with  the  city's 
electrical  department,  the  existing  lamps  were  moved 
or  displaced  to  get  the  most  effective  combination  of 
the  twenty-two  existing  445-watt  flaming-arc  and  the 
sixty  new  500-watt  gas-filled  tungsten-lamp  equipments. 
Since  the  installation  was  made  in  accordance  with  the 
city's  standard  street-lighting  plans  it  contains  no  new 
engineering  developments. 

The  500-watt,  llO-volt,  straight  multiple  lamps  are 
mounted  in  General  Electric  Form  6  fixtures  suspended 
from  tubular  poles  at  a  height  of  25  ft.  above  the  street. 
The  poles  are  set  on  both  sides  of  the  street  opposite 
each  other  on  100-ft.  centers.  At  one  point  the  ele- 
vated railway  structure  was  utilized  as  a  bracket  sup- 
port to  avoid  setting  a  pole.  Direct-current  energy  for 
operating  the  system  together  with  maintenance  and 
removal  service  is  purchased  from  the  Commonwealth 
Edison  Company  under  a  five-year  contract.    The  price 
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for  this  energy  and  service  is  $1.G5  per  week  per  lamp. 
Funds  for  operating  the  system  as  well  as  to  cover  the 
$6,000  spent  in  installing  it  were  provided  by  assessing 
asswiatioii  members;  for  the  installation  property 
owners  were  assessed  $1  per  front  foot  and  tenants 
were  assessed  50  cents  a  front  foot.  An  assessment  of 
$1  a  front  foot  a  year  is  made  against  all  property 
owners  to  pay  the  operating  charges  including  the  cost 
of  electricity  and  maintenance. 

Monroe  Street  is  the  second  downtown  Chicago  thor- 
oughfare to  be  lighted  by  a  merchants'  association. 
Dearborn  Street  was  the  first.  Herbert  A.  Seward,  who 
was  consulting  engineer  for  both  jobs,  said  that  the 
satisfactory  increase  in  business  resulting  from  the  new 
lighting  on  Dearborn  Street  had  very  largely  influenced 
the  decision  of  the  Monroe  Street  association. 


Flood -Lighting  the  Harvard  Football 

Practice  Field 

The  Harvard  Stadium  at  Allston,  Mass.,  will  soon 
be  equipped  with  an  installation  of  gas-filled  lamps  for 
flood-lighting  in  connection  with  'varsity  football  prac- 
tice.    Dr.  Louis  Bell,  consulting  engineer,  Boston,  has 


TYPES  OF  FLOODLAMPS  USED  IN  EXPERIMENTAL  LIGHTING  OF 
HARVARD  FOOTBALL  PRACTICE  FIELD 

been  called  into  the  problem  by  the  officials  of  the  Har- 
vard Athletic  Association,  and  under  his  direction  a 
series  of  tests  have  been  made  within  the  past  few  days 
which  will  furnish  the  basis  of  a  private  report  discuss- 
ing the  energy,  intensity  of  illumination,  and  equip- 
ment requirements  of  the  proposed  service.  Readings 
have  been  taken  by  the  photometric  staff  of  the  Boston 
Edison  company,  and  preliminary  football  practice  at 
dusk  with  various  types  of  reflectors  and  diffusing 
screens  has  been  tried  with  success. 

At  a  preliminary  test  eleven  units  were  mounted 
on  the  east  promenade  at  the  top  of  the  stadium,  and 
the  gridiron  was  illuminated  by  single  reflectors  and 
units  in  combination  with  the  object  of  determining 
the  apparatus  best  adapted  to  the  peculiar  problem  in 
hand.  The  units  in  the  main  consisted  of  500-watt  or 
1000-watt  lamps,  and  included  General  Electric  500  and 
1000-watt  type  L  and  type  M  equijiment,  the  Western 
Electric  "Davis"  1000-watt  unit,  a  Knight  &  Games 
1500-watt  lamp  mounted  in  a  32-in.  reflector,  two 
"X-Ray"  reflectors  with  250-watt  lamps,  Wheeler  angle 
and  straight  reflectors,  with  lamps.  The  minimum  re- 
flector diameter  shown  was  10  in.,  and  the  maximum 
32  in. 


It  aiJi)ears  from  these  tests,  with  lamps  mounted  90 
ft.  above  the  field  and  about  300  ft.  from  the  center  of 
the  gridiron,  that  the  entire  field  can  be  fairly  well 
lighted,  except  for  punting,  with  an  expenditure  of 
about  20  kw. ;  that  with  an  input  of  30  to  35  kw.  punt- 
ing can  be  readily  accomplished,  and  that  with  40  kw. 
the  entire  gridiron  can  be  given  a  relatively  brilliant 
illumination  suitable  for  every  requirement  in  practice. 
In  the  tests  energy  was  supplied  by  the  Boston  Edison 
company  through  a  110-volt  metered  circuit  temporar- 
ily wired  from  a  service  outside  the  grounds  of  the 
stadium  by  Herbert  S.  Potter,  electrical  contractor, 
Boston. 

The  principal  object  of  the  installation  contemplated 
is  to  enable  students  to  carry  on  football  practice  with- 
out the  interference  with  laboratory  work  and  other 
instruction,  which  is  at  present  subject  to  rather  severe 
"cutting"  on  account  of  the  limitations  of  daylight  in 
the  fall  season,  when  both  practice  and  match  games 
are  an  absorbing  feature  of  the  life  of  the  university. 
Data  as  to  the  foot-candle  requirements  for  the  pro- 
posed work  are  not  yet  available  for  publication.  In 
view  of  the  comparatively  short  time  during  which 
energy  will  be  demanded  for  flood-lighting  the  field,  it 
is  probable  that  the  initial  cost  of  the  equipment  will 
be  a  more  important  element  in  the  selection  of  appa- 
ratus than  the  energy  consumption.  It  is  possible  that 
the  installation  when  completed  may  be  used  at  the 
end  of  some  of  the  match  games  late  in  the  fall,  al- 
though the  main  problem  before  the  Athletic  Associa- 
tion is  to  extend  the  period  of  practice. 

According  to  a  rule  of  the  college,  no  football  game 
is  allowed  to  start  before  2.45  p.  m.  until  Nov.  1,  and 
the  provision  of  a  satisfactory  installation  will  be 
greatly  appreciated  in  an  emergency. 


Huge  Electric-Lighted  Clock  on  Moving 
Picture  Theatre  at  Indianapolis 


The  new  Circle  Theater  at  Indianapolis  is  one  of  the  most  elab- 
orate motion-picture  theaters  in  the  Middle  West.  A  feature  of 
its  attractive  exterior  is  the  large  electric  clock  shown,  the  dial 
of  which  measures  25  ft.  in  diameter.  The  clock  mechanism  is 
also  electrically  driven,  being  actuated  by  a  Betts  &  Betts  master- 
clock  movement  in  the  office  of  the  theater. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


ELECTRIC  WATER  HEATERS 

FOR  DOMESTIC  SERVICE 

A   Description  of  Various  Types  of  Electric  Water 

Heaters  and  Their  Value  as  Load  Builders 

for  Central  Stations 

ELECTRIC  water  heaters  are  attracting  more  and 
more  the  attention  of  central  station  managers, 
especially  on  the  Pacific  Coast.  There  is  no  doubt 
that  electric  hot-water  apparatus  represents  a  new  at- 
tractive load  and  considerably  strengthens  the  position 
of  electric  cooking  and  heating.  From  this  standpoint 
the  points  of  interest  are  the  amount  of  energy  con- 
sumed and  the  possibility  of  improving  the  load  factor 
(by  thermal  storage) .  Success  in  both  respects  depends 
to  a  certain  extent  on  the  design  of  the  water  heater. 
The  London  Electrician  of  Sept.  8,  1916,  contains  an 
interesting  article,  based  chiefly  on  European  practice, 
by  C.  W.  Crosbie,  on  this  subject. 

Of   the   many   electric   water   heaters    described   the 
"Belenus  electric  boiler"    (Fig.    1)    takes  the  place  of 


FIG.    1- 


-BELENUS    ELECTRIC    BOILER 


the  ordinary  saddle-back  boiler  fitted  to  kitchen  ranges, 
and  is  installed  in  a  like  manner.  It  consists  of  a  cast- 
iron  cylinder  having  a  longitudinally  corrugated  bore 
to  furnish  as  large  a  heating  surface  in  contact  with 
the  water  as  possible.  The  exterior  is  slotted  for  the 
reception  of  the  heating  elements.  Each  slot  takes  a 
500-watt  element,  and  there  are  eighteen  such  elements 
which  may  be  connected  in  any  desired  combination. 
For  heat  control  four  or  five  switches  are  provided, 
making  possible  a  variation  from  0.5  kw.  to  9  kw. 
This  heater  has  the  disadvantages  of  a  heavy  maximum 
demand  and  of  much  time  required  to  bring  large 
quantities  of  water  to  the  requisite  temperature,  but 
when  connected  to  the  water  system  of  the  house  and 
a  storage  tank,  it  would  in  every  way  meet  the  re- 
quirements of  the  domestic  consumer. 

"Geysers"   are   designed    for   a   rapid   production   of 
hot  water.     The  British  electric  geyser    (Fig.  2)   con- 
sists of  a  porcelain  tube  packed  with  carbon  granules 
through  which  the  water  passes,  and  which  also  con- 
stitutes the  heating  element.     The  heater  is  provided 
i    with  an  interlocked  switch  and  tap.     The  water  in  its 
passage  through  the  carbon  is  claimed  to  be  sterilized 
;    by   electrochemical    action    and    delivered   pure   at   the 
nozzle.    Hot  or  cold  water  may  be  drawn  at  will  accord- 
j    ing  to  the  position  of  the  control  handle  and  for  any 
I    length   of  time,   the  cold   water  being  filtered  by   the 
I   carbon  granules.     Geysers  on  this  principle  are  built 
for  a  delivery  of  from  22  gal.  to  40  gal.  of  water  per 
hour  with  a  rise  in  temperature  of  60  deg.  Fahr.  to 
100  deg.  Fahr.,  the  consumption  being  approximately  200 
watts  per  gallon.    For  baths  such  heaters  are  connected 
;   hydraulically   and   electrically    in    parallel,   the   loading 
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being  15  kw.     The  efficiency  of  the  apparatus  is  about 
98  per  cent  at  the  nozzle. 

Of  thermal-storage  systems  four  are  described.  The 
Cooper  water  heater  (Fig.  3)  consists  of  a  water  tank 
within  a  water  tank,  the  essential  feature  being  that 
only  a  portion  of  the  water  contained  is  heated  directly 
by  the  immersion  element,  the  remainder  being  heated 
indirectly.  The  immersion  heater  is 
fitted  to  the  inner  or  small  tank  by  in- 
sertion from  the  top.  The  inner  tank 
draws  in  water  at  the  bottom  through 
two  tubes  which  project  into  the  water 
jacket,  and  are  carried  up  nearly  to 
the  top.  The  cold  water  supply  is  con- 
nected to  the  bottom  of  the  water 
jacket,  and  the  draw-off  connection  is 
at  the  top  of  the  inner  or  heating 
chamber.  The  object  of  this  construc- 
tion is  to  obtain  a  small  quantity  of 
water  rapidly  raised  to  temperature 
and,  further,  to  allow  for  additional 
heat  storage  in  the  surrounding  wa- 
ter jacket  when  no  demand  is  made  'on 
the  apparatus.  The  heater  is  rated  at 
750  watts  and  is  capable  of  heating, 
daily,  100  gal.  of  water  from  60  deg.  Fahr.  to  110  deg. 
Fahr.,  and  being  left  on  circuit  continuously  has  a  load 
factor  of  100  per  cent  and  efficiency  of  80  to  87  per  cent. 

The  Ferranti  water  heater  consists  of  a  cylindrical 
storage  tank  similar  to  those  used  with  kitchen  ranges, 
a  pipe  connection  being  made  at  the  bottom  of  the  tank, 
carried  up  and  reinserted  at  the  top.  This  circulating 
pipe  connection  carries  the  heater,  consisting  of  a  cast- 
iron  tube  with  heating  elements  clamped  thereto.  The 
whole  apparatus  is  thoroughly  lagged  to  prevent  loss  by 
radiation.  The  hot  water  is  taken  from  the  tank  at 
the  top.  The  rating  is  350,  500  or  750  watts  on  con- 
tinuous load,  according  to  size  and  requirements  of  the 
household.  The  maximum  demand  is  low,  efficiency 
about  85  per  cent  and  load  factor  100  per  cent. 

The  Therol  water  heater  consists  of  a  lagged  tank  in 
which,   separated  by  a  jacket,   is  a  block  of  cast  iron 


FIG.  2 — BRITISH 
ELECTRIC  GEYSER 
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FIG.  3 — COOPER 
WATER  HEATER 


FIG.  4 — LOSLES 
WATER  HEATER 


housing  the  heating  elements.  The  iron  block  is  pierced 
by  a  number  of  tubes  which  communicate  with  the 
water  in  the  surrounding  jacket.  Upon  first  switching 
on  the  current  the  temperature  of  the  whole  mass  of 
iron  is  gradually  raised  to  about  500  deg.  Fahr.,  and 
as  soon  as  the  water  is  admitted  to  the  block  from  the 
surrounding   jacket    it    is    heated    instantaneously    and 
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vaporized.  The  temperature  of  the  water  is  controlled 
by  a  ihree-way  tap  by  the  admixture  of  cold  water  with 
the  steam,  or  boiling  water,  produced  in  the  heating 
block.  With  a  rating  of  200  watts  on  continuous  load 
from  20  gal.  to  30  gal.  of  water  can  be  produced  per 
day  at  a  temperature  of  110  deg.  Fahr.  The  maximum 
demand  is  low  and  the  load  factor  100  per  cent. 

The  Losles  water  heater  con.sists  of  a  lagged  cylin- 
drical tank  with  an  immersion  heater  introduced 
through  the  bottom  of  the  tank  (Fig.  4).  A  thermo- 
stat is  fitted  to  the  apparatus  for  the  purpose  of  con- 
trolling the  heater  and  maintaining  the  water  at  a 
prescribed  temperature,  and  when  this  temperature  is 
reached  the  heater  is  automatically  switched  off.  The 
cold  water  supply  and  the  hot  water  draw-off  connec- 
tions are  made  at  the  bottom  of  the  tank,  the  latter 
rising  through  the  mass  of  water  and  terminating  very 
near  the  top  of  the  tank  with  a  view  to  reducing  the 
losses  to  a  minimum.  The  apparatus  is  rated  at  1000 
watts  for  a  storage  capacity  of  10  gal.  of  water,  and 
is  capable  of  providing  84  gal.  of  water  per  twenty- 
four  hours  raised  through  38  deg.  Fahr.,  or  20  gal. 
per  twenty-four  hours  through  150  deg.  Fahr.  The 
maximum  demand  is  higher  than  that  of  a  continuously- 
rated  heater  of  the  same  thermal  storage  capacity,  and 
the  loading  being  intermittent  the  load  factor  is  ap- 
proximately 50  per  cent  and  the  efficiency  from  87  per 
cent  to  90  per  cent. 

The  author  then  discusses  the  actual  requirement  of 
domestic  service  and  gives  load  curves  for  different 
systems.  The  final  conclusion  is  that  the  thermal  stor- 
age system  is  the  only  one  which  can  seriously  be  con- 
sidered on  a  large  scale;  the  maximum  demand  is  so 
low  as  not  to  aggravate  the  difficulty  of  mains;  fur- 
ther, the  storage  taking  place  on  the  consumer's  prem- 
ises furnishes  an  ideal  system  in  respect  to  distribu- 
tion, excelling  even  that  of  water  and  gas  supply,  and 
the  best  possible  load  factor,  i.e.,  100  per  cent,  should 
enable  electric  undertakings  to  offer  current  at  0.5  cent 
per  unit  for  this  purpose  with  excellent  financial  re- 
sults to  themselves. 


Generators,  Motors  and  Transformers 
Pliotron  Oscillator. — William  C.  White. — Hot  ca- 
thode tubes  have  been  in  practical  use  a  number  of 
years  for  the  reception  of  the  extremely  small  currents 
in  radio  telegraphy  and  telephony.  However,  the  elec- 
trical properties  of  such  tubes  find  applications  in  other 
fields,  when,  as  in  the  case  of  the  pliotron,  they  are 
capable  of  handling  larger  amounts  of  energy  and  at 
higher  voltages.  In  the  present  article  the  use  of  the 
pliotron  for  the  production  of  alternating  currents  is 
described.  The  pliotron  (Fig.  5)  has  three  elements, 
filament,  grid,  and  plate,  all  inclosed  in  an  evacuated 
globe.  The  tungsten  filament  is  about  10  in.  long  and 
W-shaped,  the  four  spans  lying  in  the  same  plane.  The 
grid  surrounds  the  filament,  and  consists  of  a  mesh  of 
very  small  tungsten  wires  lying  in  two  planes,  one  on 
each  side  of,  and  parallel  to,  the  plane  of  the  filament. 
This  is  made  by  winding  the  tungsten  wire  for  the 
grid  on  a  rectangular  frame.  The  planes  of  the  grid 
wires  are  each  about  Vg  in.  distant  from  the  plane  of 
the  filament.  The  plate  consists  of  two  rectangular 
sheets  of  thin  tungsten  about  1.75  in,  by  2.5  in.,  and 
these  sheets  are  spaced  parallel  to  each  other  about  0.5 
in.  apart ;  these  are  held  in  the  bulb  'so  as  to  be  parallel 
to  the  planes  of  the  grid  and  filament  and,  therefore, 
each  one  is  spaced  about  0.25  in.  from  the  filament. 
These  pliotron  tubes  are  evacuated  to  a  high  degree 
and  the  metal  of  the  grid  and  the  plate  is  freed  from 
gas.  In  operation  the  filament  is  made  incandescent  as 
in  a  lamp,  and  if  then  a  positive  potential,  with  respect 


to  the  filament,  is  applied  to  the  anode  a  current  will 
flow  between  the  two,  due  to  the  passage  of  electrons 
from  the  filament  to  the  plate.  Providing  the  filament 
is  emitting  sufficient  electrons,  the  number  of  electrons 
reaching  the  plate  per  unit  of  time  (and  thus  the  cur- 
rent between  filament  and  plate)  depends  upon  the 
potential  gradient,  and,  therefore,  this  current  increases 
with  the  plate  voltage.  Now  the  electrons  in  their 
passage  must  pass  through  the  mesh  of  the  grid.  Any 
change  in  potential  of  the  grid  with  respect  to  the  fila- 
ment changes  the  electric  force  distribution,  the  elec- 
tron current.  If  the  grid  is  made  positive  with  respect 
to  the  filament  the  electrons  are  accelerated  and  the 
current  increases;  if  negative,  their  acceleration  is  re- 
tarded and  the  current  decreases.  Suppose  an  arrange- 
ment as  shown  in  Fig.  6,  where  F  represents  the  fila- 
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-PLIOTRON   TUBE   COMPLETE;    FIG.    6 — DIAGRAM    OF   CON- 
NECTIONS   TO    ILLUSTRATE    THE    PRINCIPLE    OF    THE 
PLIOTRON    OSCILLATOR 


ment,  G  the  grid,  P  the  plate  of  a  pliotron  and  D  is 
the  source  of  direct  current  in  the  plate  circuit.  A 
transformer,  one  coil  of  which  is  in  the  plate  circuit, 
is  represented  by  T,  and  A  is  an  alternator  supplying 
an  alternating  potential  to  the  grid  G.  During  one- 
half  of  the  cycle  of  the  alternator  potential  the  grid  is 
positive  with  respect  to  the  filament,  and  during  the 
other  half  it  is  negative.  Since  the  plate  current  is 
controlled  by  the  grid  potential  the  former  will  also 
vary,  following  the  sine  wave  of  the  alternator,  period- 
ically varying  between  a  minimum  and  a  maximum,  but 
never  reversing  in  direction.  However,  from  E,  the 
secondary  of  the  transformer,  a  real  alternating  cur- 
rent may  be  obtained.  The  energy  of  this  alternating 
current  obtained  at  E  is  drawn  from  the  direct-current 
source  D,  and  is  of  exactly  the  same  character  as  that 
supplied  by  the  alternator  A,  but  of  much  greater  en- 
ergy, because  very  little  energy  is  required  to  vary  the 
potential  of  the  grid  G.  Suppose  1  watt  is  supplied  to  ^, 
A  and  10  watts  of  the  same  character  alternating  cur-  ] 
rent  is  obtained  at  E,  it  should  then  be  possible  to  util- 
ize 1  watt  of  the  10  then  obtained  at  E  to  supply  the 
grid,  in  place  of  using  the  alternator,  and  thus  make 
the  system  self-exciting.  Such  an  arrangement  as  just 
described  constitutes  a  pliotron  oscillator  system.  For 
the  correct  operation  of  the  pliotron  as  an  oscillator  it 
is  very  important  that  the  potential  returned  to  the 
grid  for  excitation  has  the  correct  amplitude  and  phase 
relation  with  respect  to  the  plate  current.  The  fre- 
quency of  the  alternating  current  which  a  self-exciting 
system  of  this  type  generates  will,  of  course,  depend 
on  the  electrical  constants  of  the  circuits.  Various 
connections  have  been  devised  for  this  purpose.  In 
practice,  either  one  of  two  general  methods  is  employed, 
or  a  combination  of  the  two;  that  is,  sufficient  energy 
is  supplied  the  grid  to  keep  the  system  oscillating  either 
by  electromagnetic  or  electrostatic  coupling.  The 
author  first  takes  up  the  production  of  currents  of  very 
low  frequencies  (0.5  cycle  per  second)  ;  in  this  case  it 
is   advisable  to  provide   for  both   electromagnetic  and 
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electrostatic  coupling  between  the  grid  and  plate  cir- 
cuits. He  then  discusses  the  production  of  very  high 
frequencies  (50,000,000  cycles  per  second).  In  this 
case  it  is  necessary  to  reduce  the  inductance  and  capac- 
ity of  the  circuits  to  a  minimum;  in  fact,  the  natural 
capacity  between  the  elements  inside  the  pliotron  bulb 
is  more  than  sufficient  to  supply  electrostatic  coupling 
between  the  plate  and  grid  circuits.  The  electrical  con- 
nections employed  for  both  cases  are  illustrated  in  dia- 
grams that  accompany  the  article. — Gen.  Elec.  Review, 
September,  1916. 

Lamps  and  Lighting 

Radiant  Luminous  Efficiency  of  the  Carbon  Incan- 
descent Lamp  and  the  Mechanical  Equivalent  of  Light. 
— Herbert  E.  Ives  and  E.  F.  Kingsbury. — According  to 
the  recent  researches  of  the  authors  on  the  mechanical 
equivalent  of  light  one  lumen  is  equivalent  to  0.00159 
watt  of  luminous  flux.  On  the  other  hand,  Pirani  and 
Miething,  Meyer,  and  Langmuir  using  in  part  data  of 
Lummer  and  Pringsheim  and  Nernst  on  black-body 
brightness  have  arrived  at  figures  20  to  30  per  cent 
lower.  The  present  authors  believe  that  the  latter  meth- 
od is  questionable  in  the  present  state  of  our  knowledge 
of  the  black-body  constant.  They  now  have  made  a 
check  on  the  order  of  magnitude  of  the  constant  by  a 
method  which  consists  in  brief  in  determining  the  radi- 
ant luminous  efficiency  of  a  chosen  light  source,  and 
comparing  this  with  the  total  luminous  efficiency, 
thereby  obtaining  the  efficiency  losses  due  to  conduction, 
convection,  etc.  These  are  then  compared  with  the  esti- 
mate of  these  losses  as  obtained  by  independent  means. 
They  use  a  carbon  incandescent  lamp  whose  efficiency 
losses  are  approximately  known.  They  estimate  that 
the  wire  losses,  the  convection  losses  and  some  addi- 
tional losses  are  about  9  per  cent,  so  that  91  per  cent  is 
the  radiation  efficiency.  This  value  agrees  well  with 
the  value  of  radiation  efficiency,  91.5  per  cent,  which  they 
find  on  the  basis  of  their  own  value  for  the  mechanical 
equivalent  of  light.  If,  on  the  other  hand,  they  use 
the  value  of  the  mechanical  equivalent  arrived  at  by 
Pirani,  0.00123,  the  radiation  efficiency  works  out  at 
71  per  cent,  "which  is  almost  out  of  the  question."  The 
authors  conclude  that  the  value  0.00159  is  substantially 
correct  for  the  mechanical  equivalent  of  light,  where 
light  is  defined  by  the  luminosity  curve,  and  measured 
by  the  photometric  method  (in  agreement  with  that 
curve)  used  by  them. — Phys.  Rev.,  Sept.,  1916. 

Electrophysics  and  Magnetism 

Rectifying  Contact  of  Tivo  Solid  Conductors. — D. 
Owen. — An  illustrated  London  Physical  Society  paper 
on  the  laws  of  variation  of  resistance  with  voltage  at 
a  rectifying  contact  of  two  solid  conductors,  with  ap- 
plications to  the  electric  wave  detector.  A  series  of 
contacts  was  examined  in  a  number  of  cases  of  different 
metals,  the  results  being  to  show  (1)  that  the  voltage 
coefficient  at  zero  voltage  is  independent  of  the  re- 
sistance; (2)  that  the  sign  of  the  coefficient  is  nega- 
tive; (3)  that  a  minimum  occurs  on  the  side  of  positive 
voltage.  It  is  concluded  that  the  phenomena  occurring 
at  metallic  contacts  are  thermo-electric  in  nature,  and 
are  essentially  identical  with  those  of  mineral  contacts. 
The  law  of  constancy  of  the  voltage  coefficient  can  be 
applied  to  the  receiving  circuit  in  which  a  contact  de- 
tector is  employed  in  series  with  a  magnetic  telephone. 
The  requirements  for  high  sensibility  are  first  discussed 
for  the  case  that  no  polarizing  voltage  is  used.  For 
high  sensibility  the  contact  should  be  of  materials  hav- 
ing as  large  a  voltage  coefficient  as  possible;  the  re- 
sistance of  the  contact  should  be  low  (the  lowest  value 
depending  on  the  impedance  in  receiving  antennae,  etc.)  ; 


the  resistance  of  the  telephone  should  be  about  one-third 
that  of  the  contact.  The  author  finally  discusses  use 
of  a  direct-current  galvanometer  in  series  with  a  recti- 
fying contact  in  null  alternating-current  bridge  meth- 
ods. If  the  galvanometer  be  regarded  as  given,  then 
for  highest  sensibility  the  resistance  of  the  contact 
should  be  equal  to  that  of  the  galvanometer,  but  if  a 
given  contact  be  taken  then  the  best  galvanometer  to 
choose  is  one  of  resistance  one-third  that  of  the  con- 
tact at  zero  voltage. — Proceedings  Phys.  Soc'y  of  Lon- 
don, June  15,  1916;  a  long  illustrated  abstract  on  this 
subject  wa  spublished  in  London  Electrician,  Sept.  22. 
1916. 

Telegraphy,  Telephony  and  Signals 

Characteristic  Curves  of  the  Poulsen^Arc  Generator. 
— N.  W.  McLachlan. — A  paper  read  before  the  British 
Association  at  the  Newcastle  meeting.  It  has  been 
shown  by  Mercer  that  with  a  carbon-copper  arc  burn- 
ing in  an  atmosphere  of  hydrogen,  without  a  magnetic 
blast,  having  a  condenser  (the  capacity  not  exceeding 
a  certain  limit)  and  a  variable  inductance  shunted 
across  its  terminals,  there  is  a  certain  inductance,  and, 
therefore,  frequency,  for  which  the  shunt  current  is  a 
maximum.  The  present  investigation  was  undertaken 
to  determine  whether  this  condition  is  applicable  in  the 
case  of  a  Poulsen-arc  generator:  (1)  when  energy  is 
absorbed  in  the  shunt  circuit  by  a  variable  non-inductive 
resistance;  (2)  when  the  energy  absorbed  in  the  shunt 
circuit  is  as  small  as  possible.  In  both  these  cases 
there  is  a  loss  in  the  Moscicki  condensers,  this  being 
unavoidable,  unless  air  condensers  are  used. — London 
Electrician,  Sept.  15  and  22,  1916. 

Miscellaneous 

Review  of  Electrical  Developm,ents. — On  the  occasion 
of  the  publication  of  its  2000th  issue  the  London  Elec- 
trician gives  a  series  of  reviews  of  electrical  develop- 
ments in  the  last  forty  years.  W.  R.  Cooper  discussed 
milestones  on  the  path  of  progress,  R.  E.  Crompton 
early  developments  of  electrical  engineering,  H.  H. 
Harrison  land  telegraphy,  Charles  Bright  the  submarine 
cable,  E.  Raymond-Barker  the  speed  of  submarine  teleg- 
raphy, J.  E.  Kingsbury  the  story  of  the  telephone,  B. 
S.  Cohen  long-distance  telephony.  Miles  Walker  dynamo- 
electric  machinery,  C.  C.  Paterson  the  evolution  of  the 
electric  lamp,  H.  F.  Parshall  electric  traction,  C.  J. 
Beaver  electric  light  and  power  cables,  Frank  Crawter 
storage  batteries,  J.  A.  Fleming  wireless  telegraphy,  J. 
Swinburne  technical  research,  P.  V.  Hunter  develop- 
ment of  electric  power  stations,  D.  Wilson  boiler  de- 
velopment, H.  H.  Broughton  electrically  driven  coal- 
handling  plant,  A.  P.  Trotter  improvements  in  the  sen- 
sitiveness of  apparatus  at  the  British  Board  of  Trade 
electrical  standards  laboratory,  C.  V.  Drysdale  meas- 
uring instruments,  G.  W.  C.  Kaye  Roentgen  rays,  F.  M. 
Perkin  electrochemistry,  etc. — London  Electrician,  Sept. 
15,  1916. 

Limit  Gages. — R.  T.  Glazebrook. — An  abstract  of  a 
paper  read  before  Section  G  of  the  British  Association. 
After  discussing  the  fundamental  idea  of  limit  gaging 
— that  the  dimensions  of  a  piece  of  work  should  lie  be- 
tween certain  definite  values,  and  that  the  engineer 
should  possess  some  means  of  measurement  which  would 
enable  him  readily  to  tell  if  this  was  the  case — the 
author  discusses  in  this  paper  the  use,  permissible  lim- 
its of  accuracy  and  the  methods  of  measuring  or  other- 
wise determining  the  dimensions  of  the  various  classes 
of  gages.  These  are  subdivided  into  three  groups: 
(1)  Gages  for  plain  cylindrical  work;  (2)  screw  gages; 
(3)  form  and  position  gages.  Each  group  is  separately 
discussed. — London  Electrician,  Sept.  22,  1916. 
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R.  A.   LUNDQUIST 


R.   A.    Lundquist,   who   has   been   se- 
lected   by    the    bureau    of   foreign    and 
domestic  commerce,  United  States  De- 
partment  of    Commerce,   to    study    the 
markets  for  electrical  goods  in  China, 
India,   Australia,    South   Africa,   and   a 
number  of  other  countries  in  the  Far 
East,  has  for  the  last  five  years  been  a 
consulting     engineer     in     Minneapolis, 
Minn.      He    was    graduated    from    the 
University  of  Minnesota  in  1905,  with 
the   degree   of  electrical   engineer,  and 
afterward  put  in  six  years  with  well- 
known  electrical  firms.     Since  1911  Mr. 
Lundquist  has  been  in  consulting  prac- 
tice    in     Minneapolis,     specializing     in 
hydroelectric       and      transmission-line 
work.     He  is  the  author  of  "Transmis- 
sion   Line    Construction— Methods    and 
Costs,"   and  has   contributed  numerous 
articles    to    the    technical    press.      Mr. 
Lundquist  is  chairman  of  the  Minnesota 
Section    of   the    American    Institute    of 
Electrical  Engineers. 

Alfred  E.  Hanson  has  been  appointed 
a  member  of  the  staff  of  the  National 
Bureau  of  Standards,  Washington, 
D.  C. 


E.  B.  Mallory  has  resigned  as  East- 
em  sales  manager  of  the  Economy  Fuse 
&  Manufacturing  Company  of  Chicago. 
Mr.  Mallory  was  at  one  time  president 
of  the  company,  but  retired  from  ex- 
ecutive work  several  years  ago  to  de- 
vote his  time  to  Eastern  sales,  with 
headquarters   at  New  York   City. 

H.  C.  Hoagland,  who  has  been  gen- 
eral manager  of  the  Fort  Smith  (Ark.) 
Light  &  Traction  Company,  has  been 
transferred  to  Muskogee,  Okla.,  and 
will  have  charge  of  the  plants  of  H. 
M.  Byllesby  &  Company  in  Muskogee, 
Oklahoma  City  and  El  Reno.  Mr.  Hoag- 
land will  maintain  his  headquarters  in 
Muskogee. 

J.  F.  Wilson,  for  the  past  five  years 
a  member  of  the  engineering  faculty  of 
the  University  of  Michigan,  has  been 
appointed  professor  of  electrical  engi- 
neering at  Queen's  University,  King- 
ston, Ont.,  and  entered  on  the  duties  of 
that  position  Oct.  1.  Mr.  Wilson  is  the 
author  of  a  widely  used  dynamo  labora- 
tory manual,  and  recently  published  an 
elementary  text-book  in  electrical  engi- 
neering. 


V.  S.  Mcl'enny  was  re-elected  presi- 
dent of  the  Washington  Association  of 
Electrical  Contractors  &  Dealers  at 
the  annual  convention  held  at  the  But- 
ler Hotel,  Seattle,  Wash.,  on  Sept.  19 
and  20. 

George  J.  Newton,  for  the  last  ten 
years  designing  engineer  with  G.  M. 
Gest,  New  York  City,  has  been  engaged 
by  W.  S.  Barstow  Sl  Company,  50  Pine 
Street,  New  York  City,  to  design  and 
supervise  the  construction  of  the  un- 
derground distribution  system  for  the 
Pennsylvania  Utilities  Company  in 
Easton,  Pa. 

W.  H.  Blood,  Jr.,  gave  an  address  on 
the  subject  of  the  Stone  &  Webster  or- 
ganization before  the  senior  class  of 
the  Massachusetts  Institute  of  Tech- 
nology, Cambridge,  Oct.  5.  Early  in 
1917  Mr.  Blood  will  deliver  a  course  of 
lectures  on  public  utility  operation  be- 
fore the  Harvard  Graduate  School  of 
Business  Administration. 

Axel  J.  Stahl,  formerly  with  the 
General  Electric  Company  at  Schenec- 
tady, N.  Y.,  for  several  years  engineer 
with  the  British  Thomson-Houston 
Company,  and  chief  electrical  engineer 
of  Graham  Brothers  in  Stockholm, 
Sweden,  has  organized  an  engineering 
firm  with  headquarters  in  Stockholm 
to  carry  on  a  business  of  general  engi- 
neering. 

Lucien  Barnes  has  resigned  as  the 
export  manager  of  the  Westinghouse 
Lamp  Company,  New  York  City,  with 
which  he  has  been  connected  for  the 
last  ten  years,  to  take  the  position  of 
purchasing  agent  with  R.  Martens  & 
Company,  24  State  Street,  New  York 
City.  This  company  does  a  large  ma- 
chinery export  business  to  Continental 
Europe,  with  Russia  as  its  chief  field  of 
activity.  Last  winter,  for  the  Westing- 
house  Company,  Mr.  Barnes  made  a  trip 
of  approximately  30,000  miles  through 
South  America,  Central  America,  and 
the  West  Indies. 

Andrew  N.  Fox  has  resigned  as  ad- 
vertising   manager    of    the    Benjamin 
Electric  Manufacturing  Company,  Chi- 
cago, to  become  president  of  the  R.  & 
F.  Copper  Mining  Company  of  Nevada, 
which  will  work  an  extensive  property 
at    Clarkdale,    Nev.,    which    has    been 
owned  by   Mr.   Fox  and  a  partner  for 
some   years.      Mr.   Fox   has   been   very 
active    in     organization    work     among 
electrical  men  and  advertising  men  in 
Chicago    and    was    awarded    the    Big 
,  Brother  Cup  at  Philadelphia  last  June 
in  appreciation  of  work   in  organizing 
the  greatest  number  of  local  advertis- 
ing clubs.     He  is  also  a  past-president 
of   the    Chicago    Executive    Club.      Mr. 
Fox's    new    headquarters    are    located 
at    1911    Harris   Trust   Building,    Chi- 
cago, 111. 


William  B.  Voth  of  Syracuse,  N.  Y., 
has    been    appointed    manager    of    the 
Ogdensburg     (N.    Y.)     Gas,    Power    & 
Light  Company,  succeeding  E.  Eugene 
Hawkins  who  has  been  at  the  head  of 
the  company  for  the  past  twelve  years. 
Mr.    Voth    is    a   graduate    of   the   Uni- 
versity of  Wisconsin,  taking  a  degree 
in   electrical    engineering.      Two   years 
ago   he   accepted   a    position   with   the 
Empire  United  Railways  of  Syracuse. 
Later  he  went  with  the  Auburn  &  Syra- 
cuse   Electric    Railroad    Company    and 
subsequently  with  the  Syracuse  &  South 
Bay  Electric  Railroad  Company,  acting 
as  the   company's   chief   engineer   and 
purchasing  agent. 

R.  P.  Winton,  who  has  been  instructor 
in  electrical  engineering  in  the  Shef- 
field Scientific  School  of  Yale  Uni- 
versity, New  Haven,  Conn.,  has  re- 
signed to  accept  a  position  in  the 
construction  department  of  the  Phila- 
delphia Electric  Company. 

Jiro  Komiya,  electrical  engineer  to 
the  Imperial  Japanese  Government 
Railways,  has  been  commissioned  to 
spend  a  year  in  the  United  States  to 
study  modern  practice  in  this  country 
in  the  transmission  and  distribution  of 
electrical  energy.  Mr.  Komiya  is  now 
in  the  northwest  inspecting  the  power 
company  systems  and  the  electrified 
branches  of  the  Southern  Pacific  Rail- 
road south  of  Portland. 


Obituary  «! 

Allen  A.  Brown,  president  of  the  Bos-^l 

ton  Electric  Associates,  died  at  his 
home  in  Boston,  Oct.  2.  He  was  born 
at  Boston  in  1835,  and  had  been  asso- 
ciated with  the  gas  and  electric  prop- 
erties in  Massachusetts  south  and  east 
of  the  Cape  Cod  Canal  and  including 
Martha's  Vineyard,  since  1896.  Mr. 
Brown  was  the  donor  of  the  Brown 
Music  Library  to  the  Boston  Public 
Library,  containing  many  priceless 
manuscripts.  There  will  be  no  change 
in  the  management  of  the  utilities  con- 
cerned as  his  brother,  Arthur  K.  Brovm, 
of  Boston,  who  has  been  vice-president 
of  the  Boston  Electric  Associates  for 
the  past  six  years,  is  expected  to  suc- 
ceed him. 
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NEW   APPARATUS  AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


An  Electric  Porcelain 
Percolator 

A  rather  unique  line  of  electrical  per- 
colators with  a  heating  element  em- 
bedded in  the  porcelain  is  being  manu- 
factured and  marketed  by  the  Roches- 


ARTISTIC   PORCELAIN   PERCOLATOR  SET 

ter  stamping  Company  of  Rochester, 
N.  Y.  The  manufacturer  points  out 
that  porcelain  cracking  due  to  high  tem- 
perature is  practically  impossible  be- 
cause the  expansion  rate  of  the  porce- 
lain is  the  same  as  that  of  the  metal 
surrounding  it.  It  is  also  claimed  that 
the  metallic  taste  which  coffee  often 
has  when  made  in  the  ordinary  perco- 
lator is  absent  when  the  porcelain  set 
is  used.  These  percolators  are  fur- 
nished in  two  sizes  and  artistic  shapes. 
The  percolator  illustrated  is  part  of  a 
set  consisting  of  percolator,  six  fancy 
cups  and  a  serving  tray. 


Insulating  Paint 

"Ohmlac"  and  "Hy-Black"  are  two 
trade  names  for  an  insulating  paint 
made  from  a  mineral  hydrocarbon, 
which  in  outward  aspect  resembles  In- 
dia rubber.  The  raw  product  is  called 
"Elaterite"  and  is  mined  in  Utah,  and 
is  not  solvent  in  acid  or  alkali.  In  mak- 
ing the  paint  this  material  is  used  as  a 
base  and  being  combined  with  non- 
oxidizing  oils  is  held  in  solution  in 
naphtha.  Besides  possessing  insulation 
qualities,  it  is  claimed  that  this  paint 
affords  protection  against  the  elements, 
against  gases,  sulphur,  electrolysis, 
acids,  alkalis  and  water. 

Tests  made  on  wire  coated  with  this 
material  show  that  it  will  withstand 
temperatures  up  to  400  deg.  Fahr.  for 
at  least  three  hours  without  damage. 
In  another  test  a  sample  0.047  in.  thick 
was  tested  by  placing  it  between  metal 
plates  to  which  increasing  voltages 
were  gradually  applied,  as  follows: 

Sample  "A"  0.047  in.  Thick.— 4100 
volts  for  five  minutes;  6000  volts  for 
five  minutes;  7500  volts  for  five  min- 
utes; 8400  volts  for  two  minutes;  10,- 
000  volts  for  five  minutes;  13,000  volts 
for  seven  minutes.     After  holding  13,- 


000  volts  for  seven  minutes  the  sample 
punctured. 

These  paints  are  made  by  the  Union 
Insulating  Company,  20  West  Jackson 
Boulevard,  Chicago,  and  are  suitable  for 
coating  field  coils,  armatures,  poles, 
wires,  cables,  transformers  and  bat- 
teries. 


Feed-Through  Flatiron 
Switch 

The  Hart  Manufacturing  Company  of 
Hartford,  Conn.,  has  started  to  manu- 
facture a  line  of  feed-through  switches 


FIG.     1 — ASSEMBLED     FEED-THROUGH 
SV/ITCH 

differing  essentially  in  principle  from 
the  regular  "Diamond  H"  line.  One 
form  of  this  switch,  used  in  connection 
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moulded  insulation  held  together  by  a 
strap  which  also  serves  to  hold  it  to 
the  iron  in  question.  A  spring  and 
pin  inclosed  within  the  push  button 
operate  the  cam  of  a  pivoted  switch 
lever  on  the  end  of  which  is  the  current- 
carrying  contact  which  bridges  the  cir- 
cuit or  ruptures  it  according  to  which 
side  is  pushed.  The  action  is  easy  and 
the  make  and  break  contact  is  effected 
with  a  snap.  A  removable  flexible 
spring  re-enforcement  is  provided  for 
the  conductors  used  in  placing  the  iron 
in  circuit  and  usual  spring  clips  make 
contact  with  the  current-carrying 
prongs  of  the  flat-iron.  A  sectional 
view  of  the  switch  shows  its  makeup 
and  action.  It  is  the  expectation  of  the 
Hart  Manufacturing  Company  to  place 
on  the  market,  shortly,  a  pendant 
switch  operating  on  the  same  principle, 
together  with  a  line  of  feed-through 
switches. 


Overload  and  Reverse  Phase 
Relays 

The  General  Electric  Company  has 
just  started  the  manufacture  of  an  in- 
duction type,  time-limit,  overload  relay, 
which   has   been    developed   for   use   on 
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FIG.  2 — CONSTRUCTION  OF  FEED -THROUGH 
SNAP  SWITCH 

with  the  "Universal"  flatiron  is  illus- 
trated herewith.  The  switch  parts  are 
contained     between     two     sections     of 


FIG.   1 — TIME  LIMIT  OVERLOAD  REIu\Y 

those  systems  where  extreme  accuracy 
in  timing  is  required  for  tripping  two 
or  more  air  or  oil  circuit  breakers  se- 
lectively. The  operating  or  character- 
istic curves  for  the  various  time-current 
settings,  it  is  pointed  out,  are  entirely 
separate  and  distinct  at  even  the  heav- 
iest overloads  and  never  become  instan- 
taneous. This  is  because  of  the  inherent 
characteristics  of  the  relay  which  pro- 
duce a  curve  consisting  of  an  inverse 
time  portion  up  to  approximately  2000 
per   cent   of  minimum   contact   closing 


778 

current,  hleiulod  into  a  dolinite  time 
portion  with  a  slijilit  downward  slope. 
Consequently,  the  relay  will  do  the  work 
ordinarily  reijuired  of  both  inverse  and 
definite  time  limit  relays.  The  heaviest 
overloads  do  not  disturb  the  form  of  the 
curve,  it  is  claimed,  nor  cause  vibra- 
tion or  chattering  of  the  moving  parts. 
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FIG.  2 — INDEX  PLATE  GIVING  TIME  DELAY 
FIGURES 

This  relay  is  made  in  single  pole  ele- 
ments, is  circuit  closing,  and  operates 
with  a  time  delay  which  is  inverse  for 
the  lower  current  values  and  which  ap- 
proaches   a    definite   minimum    for   the 
higher  current  values.     It  is  designed 
for    use    in    the    secondary    of    current 
transformers,    the    normal    load    rating 
being  5  amp.     However,  by  means  of 
the  current  tap  plate,  the  relay  may  be 
set  for  4,  5,  6,  8  and  10  amp.,  positive 
operation     being    obtained    throughout 
this  range.     The  contacts  are  closed  on 
overload  by  the  rotation  of  a  disk  ac- 
tuated by   a  "U"-shaped  driving  mag- 
net   with    shading    coils    on    the    pole 
pieces.     No  tripping  current  is  carried 
through  the  revolving  parts.    When  the 
contacts    have    been    closed    they    are 
firmly  held  in  that  position  until  trip- 
ping occurs,  by  the  armature  of  a  hold- 
ing  coil    connected    in    series   M^ith   the 
contacts,  the  trip  coil  of  the  air  or  oil 
break  circuit  breaker  and  an  auxiliary 
switch  which  opens  when  the  breaker  is 
tripped.     This   insures   current   on   the 
trip   coil  continuously  until   the   circuit 
breaker  opens,  and  prevents  flashing  at 
the  relay   contacts.     The   values   given 
in  vertical  columns  1  to  10  on  the  index 
plate  are  the  time  delays  which  will  be 
obtained    at    the    different    degrees    of 
overload     represented     in    the    "Times 
Current  Tap    Setting"   columns   at  the 
extreme  right  and  left  sides  of  the  in- 
dex  plate.      The   factors    appearing    in 
the  "Times   Current  Tap   Setting"  col- 
umns, when  multiplied  by  the  current 
tap  setting,  represent  actual  secondary 
current  values. 

The  contacts  are  designed  for  use  on 
direct  current.  They  are  made  of  a  spe- 
cial metal  which  is  non-corrosive  and 
which  has  high  heat  resistance.  They 
will  carry  18  amp.  momentarily  without 
damage  to  the  contact  surfaces.  The 
current  closing  capacity  is  therefore 
ample  to  trip  even  the  largest  of  the 
General  Electric  Company's  circuit' 
breakers.  A  thermostatic  device  with- 
in the  relay  compensates  for  any  varia- 
tions in  room  temperature.  Following 
wattmeter  construction,  the  movable 
element  is  supported  by  a  jewel  bear- 
ing, thus  minimizing  friction  and  elimi- 
nating vibration.  A  dustproof  glass 
cover  protects  the  operating  parts  of 
the  relay  and  facilitates  the  reading  of 
the  index  plate. 

The  relay  is  being  made  in  two  styles, 
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one  for  25  and  one  for  GO-cycle  circuits. 
Although  the  principle  of  operation  and 
the  inherent  characteristics  are  the 
same  in  both  relays,  the  relays  them- 
.selves  differ  only  in  slight  details  of 
construction. 

Another  new  General  Electric  relay 
design  is  the  reverse  phase  relay  shown 
in  Fig.  3,  made  in  both  circuit-opening 
and  circuit-closing  styles.  The  type  of 
contacts  required  for  any  installation 
depends  on  the  method  of  tripping  out 
the  motor  switch.  When  contactors 
alone  are  used,  circuit-opening  contacts 
are  recommended.  The  circuit-opening 
contacts  are  hand  reset.  Circuit-clos- 
ing relays  are  used  in  connection  with  a 
shunt  trip  on  air  or  oil  circuit  break- 
ers. Contacts  of  either  type  are  of 
strong  toggle  construction  and  are  pro- 
tected   by    a    dustproof   cover. 

The  relay  operates  on  the  same  prin- 
ciple as  a  squirrel-cage  induction  motor. 
The  operating  coils  correspond  to  the 
stator  and  a  hollow  aluminum  cylinder, 
connected  to  the  contacts,  corresponds 
to  the  rotor.  The  cylinder  (plunger) 
does  not  rotate,  but  moves  in  a  straight 
line,  either  up  or  down,  depending  upon 
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Overload  Relay  for  High 
Voltage  Circuits 

For  high-voltage  stations,  where  the 
extra  cost  of  current  transformers  pro- 
hibits the  use  of  extremely  accurate  re- 
lays for  overload  protection,  the  West- 
inghouse  Electric  &  Manufacturing 
Company  of  East  Pittsburgh,  Pa.,  has 
produced  an  overload  relay  which,  it  is 
claimed,  is  an  economical  substitute, 
affording  ample  overload  protection  and 
a  fairly  accurate  time  element.  This 
relay  is  known  as  the  type  HB,  and  con- 
sists of  a  strongly  built  solenoid  mech- 
anism which  operates  a  timing  and  cir- 
cuit closing  element  through  a  micarta 
chain  of  such  length  as  to  provide 
ample  insulation  for  the  voltage  in  use. 
There  is  no  lost  motion  in  the  chain,  it 
is  pointed  out,  since  it  is  constantly  in 
tension;  the  action  of  the  solenoid  rais- 
ing a  weight  on  the  contact  mechanism. 
For  voltages  up  to  44,000  the  chain  con- 
sists of  twelve  links.  Twenty  links  are 
provided  for  voltages  up  to  66,000,  and 
thirty  links  up  to  110,000  volts.  The 
links  may  be  removed  to  shorten  the 
chain  down  to  a  minimum  of  one  link 
for  each  6,600  volts.  While  the  relay 
coil  is  made  for  inserting  directly  in  the 
high  voltage  line,  the  contacts  and  tim- 
ing parts  are  thoroughly  insulated  and 
can  thus  be  handled,  adjusted,  or  tested 
without  disconnecting  the  feeder.  The 
coil  can  be  mounted  on  a  disconnect- 
ing switch  or  choke  coil  and  the  use  of 
separate  insulators  avoided,  while  the 
contact  mechanism  can  be  mounted  in 
the  position  most  convenient. 

This  relay  is  furnished  in  two  forms 
— one  having  an  inverse  time  element, 
the  other  a  definite  time  element.  The 
inverse  time  element  relay  can  be  set 


FIG.      3 — REVERSE      PHASE      RELAY      WITH 
COVER    REMOVED 

the  phase  rotation.  When  one  of  the 
phases  of  the  line  is  reversed  the 
plunger,  moves  and  operates  the  circuit- 
opening  or  circuit-closing  contacts. 

These  relays  are  made  for  two-phase 
or  three-phase  service  with  either  cur- 
rent or  potential  windings,  depending 
upon  the  amount  of  current  and  the 
voltage  of  the  circuit.  Current  wind- 
ings, which  will  cause  the  relays  to 
operate  on  phase  reversal  at  70  per  cent 
of  normal  current,  are  supplied  for  the 
following  conditions:  (1)  For  circuits 
up  to  and  including  100  amp.  and  550 
volts,  connected  in  series  with  the  line. 

(2)  For  circuits  above  100  amp.  up  to 
and  including  550  volts,  connected  in 
the  secondaries  of  current  transformers. 

(3)  For  circuits  of  600  volts  and  above 
at  all  currents,  connected  in  the  secon- 
daries of  current  transformers.  Poten- 
tial windings  are  supplied  for  circuits 

'  up  to  and  including  550  volts,  connected 
directly  across  the  line  and  for  circuits 
above  550  volts  connected  to  the  secon- 
daries of  potential  transformers.  These 
coils  are  furnished  with  external  resist- 
ances of  the  proper  value  for  the  dif- 
ferent voltages. 


RELAY     SOLENOID     MECHANISM — AT    TOP; 

BELLOWS   AND   VALVE  OF   OVERLOAD 

RELAY — AT  BOTTOM 

practically  instantaneous.  In  this  form 
of  relay  the  solenoid  and  chain  are  op- 
posed in  their  motion  by  a  bellows  with 
an  adjustable  valve.  The  valve  has  a 
small  numbered  dial  which  permits  of 
any  setting  between  a  maximum  time 
element  of  about  20  sec.  at  25  per  cent 
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overload  and  a  minimum  of  about  1  sec. 
at  the  same  overload.  With  greater 
overload  the  relay  acts  in  a  shorter 
time.  In  the  definite  time  element  re- 
lay the  same  kind  of  bellows  and  valve 
are  used  as  for  the  inverse  time  limit, 
but  the  solenoid  chain  does  not  act  di- 
rectly on  it.  The  core  and  chain  rise 
instantly  when  current  reaches  the  trip- 
ping valve,  and  compress  a  spring.  The 
spring  in  turn  acts  on  the  bellows.  If 
the  overload  continues  during  the  time 
for  which  the  relay  is  set  the  tripping 
contacts  close.  The  time  required  for 
the  spring  to  close  the  contacts  depends 
only  on  the  setting  of  the  valve,  and  is 
entirely  independent  of  the  magnitude 
of  the  overload.  The  relay  can  be  set 
for  any  time  element  between  1  and  10 
sec.  The  minimum  current  at  which 
the  relay  will  trip  depends  on  the  num- 
ber of  weights  placed  on  the  arm  of  the 
contact-making  mechanism.  This  can 
be  varied  from  80  per  cent  to  160  per 
cent  of  the  rated  current  of  the  relay. 
One  relay  is  required  to  protect  a  single- 
phase  circuit,  two  relays  for  a  two- 
phase  or  three-phase  ungrounded  neu- 
tral circuit,  and  three  relays  for  a  three- 
phase  grounded  neutral  circuit. 


Portable  Electric  Sewing 
Machine 

The  Western  Electric  Company,  Inc., 
is  offering  the  trade  this  fall  a  portable 
electric  sewing  machine,  which  can  eas- 
ily be  carried  from  room  to  room.     The 


PORTABLE    ELECTRIC    SEWING    MACHINE 
WITH  COVER  REMOVED 

entire  equipment — the  sewing  machine 
head  and  the  motor — is  completely  in- 
closed in  a  quarter  sawed  oak  cover 
which  occupies  only  a  small  amount  of 
space,  and  when  not  in  use  may  be 
placed  out  of  the  way  in  a  closet  or  un- 
der a  couch. 

The  important  features  of  this  ma- 
chine are  its  portability  and  its  opera- 
tion from  an  ordinary  lamp  socket  on 
either    direct    or    alternating    current. 


Projector  for  Flood-Lighting 
Large  Areas 

A  projector  is  shown  herewith, 
which  is  said  to  produce  a  non-blinding 
yet  a  penetrating  light,  and  is  well 
adapted  to  flood-lighting  where  the  ef- 
fect of  the  light  on  the  workman's 
eyes  is  to  be  considered.  The  lamp  is 
manufactured  by  the  Electric  Service 
Supplies  Company,  Seventeenth  and 
Cambria  Streets,  Philadelphia,  Pa. 
The  reflector  is  molded  from  a  green- 


ish-yellow glass,  ground  to  a  true 
parabola,  which  is  polished  and  sil- 
vered to  a  high  finish.  Violet,  ultra- 
violet and  other  high-frequency  rays 
are  absorbed  by  the  glass  reflector, 
whereas  the  golden-yellow  light,  which, 
it  is  claimed,  is  non-blinding  and  adapt- 


FLOOD-LIGHTING    PROJECTOR    WITH    12-IN. 
REFLECTOR 

ed  to   the   penetration   of   fog,  dust  or 
moisture,  is  projected  in  the  beam. 

Two  sizes  of  the  projectors  are  being 
manufactured,  the  smaller  being 
equipped  with  a  9-in.  diameter  reflec- 
tor while  the  larger  size  employs  a 
12-in.  reflector.  Concentrated  filament 
lamps  of  any  wattage  up  to  150  in  G-25 
bulbs  having  a  light-center  distance  of 
2.25  in.  may  be  used  with  the  9-in.  re- 
flector, while  the  12-in.  reflector  takes 
concentrated-filament  lamps  up  to  250 
watts  in  G-30  bulbs  having  a  light  cen- 
ter distance  of  2.75  in.  A  focusing  de- 
vice is  accessible  from  the  outside  of 
the  shell  so  that  the  light  may  be  pro- 
jected in  a  straight  beam  or  dispersed. 


A  Portable  Garage  Lamp 

A  garage  lamp,  known  as  the  "Alvo- 
Lite,"  which  is  designed  to  set  on  the 
floor  and  throw  light  up  at  various  an- 


LAMP    FOR    WORKING    BENEATH    AUTOMO- 
BILES 

gles  under  an  automobile,  is  shown  in 
the  accompanying  illustration.  This 
lamp  is  made  by  The  A-A  Electric 
Manufacturing  Company  of  Bridgeport, 
Conn.,  and  consists  essentially  of  a 
strong  spun-steel  reflector,  equipped 
with  a  socket  and  an  adjustable  spring- 
standard.  A  plug  and  15  ft.  of  cord  is 
attached.  The  manufacturer  calls  at- 
tention to  the  fact  that  the  socket  itself 
provides  an  easy  handle  when  the  lamp 
is  used  for  trouble  hunting.  Any  size 
lamp  will  fit  but  the  60-watt  Mazda 
is  best  adapted. 


Flexible  Tubing  Fastener 

A  fastener  for  securing  14 -in.  and 
smaller  flexible  tubing  to  switch  and 
outlet  boxes  is  now  off"ered  the  trade  by 
the  McKee  Wire  Fastener  Company, 
431  St.  Clair  Street,  Toledo,  Ohio.  The 
fastener  consists  of  a  piece  of  copper- 
plated  steel  wire  No.  15  B  W  G,  bent 
into  the  shape  shown  herewith  approxi- 
mately in  full  size.  The  ends  of  the 
wire  are  bent  inwardly  and  at  an  angle 
with  the  plane  of  the  fastener,  with 
sharp  ends  designed  to  engage  the  sur- 
face of  the  flexible  tubing  over  which 


SHAPE    OF    FASTENER    FOR    FLEXIBLE    TUB- 
ING 

the  device  is  placed.  It  is  claimed  that 
the  prongs  will  not  penetrate  the  tubing 
sufficiently  to  injure  the  lining.  When 
the  fastener  is  placed  over  the  piece 
of  tubing  extending  through  an  open- 
ing into  a  switch  or  outlet  box,  and 
the  tubing  then  pulled  back  until  the 
fastener  lies  against  the  inner  surface 
of  the  box,  the  inwardly  projecting 
prongs  will  engage  the  surface  of  the 
tubing  and  hold  the  latter  in  place.  The 
device  will  hold  both  the  V4.-m.  and 
smaller  sizes  of  flexible  tubing. 


Floor  Surfacer 

The  small  floor  surfacer  shown  in  the 
accompanying  illustration  is  manufac- 
tured by  M.  L.  Schlueter,  225-227  West 
Illinois  Street,  Chicago,  111.,  and  is  par- 
ticularly adapted  for  work  required  in 
residences,  office  and  apartment  build- 
ings. The  machine  consists  of  a  steel 
frame,  with  ball-bearing  rockers,  sup- 
ported on  a  pair  of  truck-wheels,  and 
equipped  with  a  12-in.  by  8% -in.  roller, 
and  a  4i/^-in.  edge  roller.  The  roller 
is  mounted  in  front  and  around  it  is 
fastened  sandpaper  or  other  abrasive 
material.  The  motor  which  drives  the 
roller  at  700  r.p.m.  is  mounted  on  the 
frame  and  also  operates  an  exhaust  fan 
mounted  under  the  frame  to  suck  up  the 
cuttings  from  the  floor.     By  lifting  the 


FLOOR    SURFACER    SHOWING     MOTOR    CON- 
NECTION   TO    ROLLER    AND    FAN 

handle  the  machine  moves  forward,  and 
releasing  it  the  roller  lifts  itself  from 
the  floor  to  prevent  grinding  in  one 
spot. 
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NEWS  OF  THE  INDUSTRY 

A  Review  of  Activities-  in  the  Electrical  Manufacturing,  Selling 

and  C entral-Station  Fields 


Associated  Manufacturers  of  Electrical 
Supplies  Activities 

The  board  of  governors  of  the  Associated  Manufac- 
turers of  Electrical  Supplies  held  its  first  meeting  since 
the  summer  on  Sept.  27  at  the  office  of  the  association 
in  New  York  City.  There  was  a  full  attendance,  and 
many  lines  of  activities  for  the  different  sections  were 
discussed  and  approved  for  the  coming  winter,  which 
promises  to  be  a  busy  one.  There  are  now  fourteen 
sections  organized  and  in  active  operation,  and  the  asso- 
ciation has  practically  doubled  its  membership  in  the 
past  year. 

On  the  following  day,  at  the  Hotel  Biltmore,  New 
York,  the  manufacturers  of  carbon  products  held  a  meet- 
ing, at  which  time  a  section  to  be  known  as  the  carbon 
section  was  organized.  J.  F.  Kerlin  of  the  National 
Carbon  Company,  Cleveland,  Ohio,  was  the  temporary 
chairman  of  the  meeting.  G.  P.  Fryling  of  the  Speer 
Carbon  Company,  St.  Mary's,  Pa.,  was  elected  perma- 
nent secretary  and  H.  C.  Stackpole  of  the  Stackpole 
Carbon  Company,  St.  Mary's,  Pa.,  was  elected  treas- 
urer. Nominations  for  permanent  chairman  were  sub- 
mitted to  the  board  of  governors,  and  Mr.  Kerlin  was 
appointed  to  this  position.  Rules  governing  the  section 
were  adopted,  and  the  following  standing  committees 
named :  Motor  and  generator  brushes ;  carbon  electrodes 
and  specialties;  lighting  carbons.  The  meeting  was 
adjourned  until  a  special  meeting  called  for  Oct.  5  at 
the  Electric  League  Club  in  Cleveland.  Membership  in 
this  section  is  confined  to  members  of  the  association 
engaged  in  the  manufacture  of  carbon  products.  The 
molded  or  formed  insulation  section  held  its  regular 
quarterly  meeting  at  the  Hotel  Biltmore  on  Oct.  2,  E.  B. 
Hatch  of  the  Johns-Pratt  Company,  chairman  presiding 
and  the  following  standing  committees  were  appointed: 
Committee  on  standards — R.  W.  Seabury,  chairman, 
Boonton  Rubber  Manufacturing  Company;  J.  G.  Miles, 
Westinghouse  Electric  &  Manufacturing  Company;  S. 
H.  Blake,  General  Electric  Company;  McConnell  Shank, 
B.  F.  Goodrich  Rubber  Company;  R.  C.  Buell,  Johns- 
Pratt  Company;  F.  E.  Layman,  Cutler-Hammer  Manu- 
facturing Company.  Committee  on  membership — B. 
H.  Howell,  chairman,  Hemming  Manufacturing  Com- 
pany; Victor  Steinberger,  General  Insulate  Company; 
R.  W.  Seabury,  Boonton  Rubber  Manufacturing  Com- 
pany. Traffic  committee — H.  •  M.  Shaw,  chairman, 
Shaw  Insulator  Company;  Joseph  Steinberger,  General 
Insulate  Company;  S.  C.  Schenck,  Belden  Manufactur- 
ing Company.  Committee  on  commercial  development 
— Louis  Steinberger,  chairman,  Electrose  Manufactur- 
ing Company;  H.  T.  Meyer,  Duranoid  Manufacturing 
Company;  S.  H.  Blake,  General  Electric  Company. 

The  wire  and  cable  section  will  hold  a  dinner  meeting 
on  the  evening  of  Oct.  18,  at  the  Yale  Club.  This  is 
the  regular  quarterly  meeting  of  th^  section. 

Invitations  have  been  issued  by  the  general  secretary 
of  the  association  to  all  manufacturers  of  magnet  wire 
to  attend  a  conference  at  the  Hotel  Biltmore,  New  York, 
on  Oct.  19,  at  10  o'clock.  The  purpose  of  this  meeting 
is  to  determine  whether  the  manufacturers  of  magnet 
wire  prefer  to  organize  as  an  independent  section  to  be 
known  as  the  magnet  wire  section,  or  as  a  magnet  wire 


committee  of  the  present  wire  and  cable  section.  The 
counsel  of  the  association,  T.  M.  Debevoise,  will  be 
present,  and  will  explain  the  activities  from  which  other 
sections  of  the  association  have  already  derived  much 
benefit. 


Census  of  Electrical  Manufacturers 

A  preliminary  statement  on  the  manufacture  of  elec- 
trical machinery  apparatus  and  supplies  showing  a  com- 
parative summary  for  1909  and  1914  on  a  number  of 
establishments,  those  engaged  in  the  manufacture, 
primary  horsepower,  capital,  services,  materials,  and 
value  of  products  has  been  issued  by  the  Bureau  of  the 

CENSUS  OF  ELECTRICAL  MANUFACTURERS,  1914 


Number  of  establishments* 

Persons  engaged  in  manufacture 

Proprietors  and  firm  members 

Salaried  employees 

Wage  earners  (average  number) 

Primary  horsepower 

Capital 

Services 

Salaries 

Wages 

Materials 

Value  of  products 

Value  added  by  manufacture  (value  of 

products  less  cost  of  materials) 


Census 


$355 

109 

35 

73 

154 

335 


1,030 

144,712 
368 
26,266 
118,078 
227,731 
,725,000 
,097,000 
,291,000 
,806,000 
,728,000 
,170,000 


$267 

69 

20 

49 

108 

221 


1,009 

105,600 

439 

17,905 

87,256 

158,768 

844,000 

574,000 

193,000 

381,000 

566,000 

309,000 


180,442,000  112,743,000 


Per  Cent 

of 
Increase' 
1909-1914 


2.1 
37.0 
-16.2 
46.7 
35.3 
43.4 
32.8 
56.8 
74.8 
49.5 
42.5 
51.4 

60.0 


^A  minus  sign  (— )  denotes  a  decrease. 

"In  addition,  in  1914,  ninety-one  establishments,  primarily  engaged  in  other 
lines  of  manufacture,  produced  electrical  machinery,  apparatus  and  supplies  tr 
the  value  of  $24,261,961,  and  in  1909,  142  establishments  of  this  charactes 
manufactured  $18,728,916  worth  of  electrical  machinery,  apparatu.s,  and  supplieo 
as  a  subsidiary  product. 

Census,  Department  of  Commerce.  A  summary  of  the 
electrical  manufacturers  showing  the  value  of  all  elec- 
trical products  manufactured  in  1914  compared  with 
that  manufactured  in  1909  will  be  found  on  page  264 
of  the  Electrical  World  for  Aug.  5. 


Data  on  Lighting  Utility  Service  in  Colorado 

Some  studies  recently  completed  in  Colorado  and 
made  public  by  F.  J.  Rankin,  electrical  engineer  for 
the  Colorado  Public  Utilities  Commission,  indicate  that 
electric  service  is  being  furnished  to  175  cities  and 
towns  in  that  state  and  that  the  population  now  being 
served  within  the  corporate  limits  of  cities  is  560,000. 
Making  a  reasonable  allowance  for  the  population 
served  outside  of  cities  and  towns,  electric  service  may 
be  shown  to  be  within  the  reach  of  approximately 
600,000  people  out  of  a  total  population  for  the  state  of 
approximately  900,000.  In  other  words,  in  a  new  and 
undeveloped  country,  much  of  it  mountainous  and 
sparsely  settled,  a  service  efficiency  of  67  per  cent  has 
been  attained. 

Continuing  the  analysis  shows  that  electric  service  is 
furnished  to  115  communities  having  a  population  of 
less  than  a  thousand  each.  Of  these  115  communities 
thirty-three  are  served  by  local  plants;  the  remainder 
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are  served  from  transmission  systems.  The  transmis- 
sion systems  have  so  completely  covered  the  State  that 
electric  service  is  available  in  eighty-two  communities 
having  a  population  of  less  than  a  thousand  each,  to 
say  nothing  of  rural  communities  served.  "It  is  rea- 
sonable to  believe,"  said  Mr.  Rankin,  "that  practically 
none  of  these  communities  would  have  had  service  to-day 
except  for  the  development  of  our  transmission  sys- 
tems. The  commission  is  fully  alive  to  the  fact  that 
these  115  small  communities  cannot  be  given;  at  any 
rate  they  can  afford  to  pay  the  same  grade  of  service, 
no  matter  by  what  standard  it  be  measured,  as  can  be 
given  in  a  city  of  20,000  or  30,000  population.  On  the 
other  hand,  the  commission  does  not  feel  that  these  small 
•communities  will  demand  the  same  grade  of  service  as 
is  demanded  by  the  larger  cities  and  towns.  For  these 
reasons  an  effort  has  been  made  to  provide  ample  al- 
lowance in  all  proposed  rules  and  regulations  to  take 
care  of  this  situation." 

Some  other  deductions  made  from  the  study  show 
that  163  communities  of  the  175  are  served  from  private 
plants  and  twelve  from  municipal  plants.  Of  these  175 
communities  120  are  served  entirely  from  transmission 
systems  and  fifty-five  from  local  plants  located  in  or  near 
the  city  or  town.  It  was  also  found  that  97  per  cent 
of  the  entire  population  is  served  by  private  plants  and 
3  per  cent  by  municipal  plants,  while  76  per  cent  of  the 
population  is  served  from  local  plants  and  only  24  per 
cent  from  transmission  systems.  Of  the  communities 
served  93  per  cent  are  served  by  privately  owned 
utilities,  7  per  cent  by  municipally  owned  utilities,  31 
per  cent  by  local  plants  and  69  per  cent  by  transmission 
systems. 


Public  Service  Commission  News 

California  Commission 

The  Railroad  Commission  has  issued  an  order  deny- 
ing the  Sierra  Electric  Power  Company  a  certificate  of 
public  convenience  and  necessity  for  the  distribution 
and  sale  of  electricity  in  certain  parts  of  Butte,  Colusa, 
Glen,  Shasta  and  Tehama  counties  because  this  terri- 
tory is  now  well  served  at  reasonable  rates  by  existing 
utilities.  This  rule  of  the  commission  is  according  to 
the  principles  laid  down  by  it  in  previous  cases,  that 
a  wise  public  policy  demands  that  utilities  doing  their 
full  duty  to  the  public  shall  be  treated  with  fairness 
and  justice,  and  be  protected  in  their  spheres  of  opera- 
tion against  competition  which  does  not  better  the  con- 
dition of  the  public  and  which  is  economically  unsound. 
The  Sierra  company  was  opposed  by  the  Northern 
California  Power  Company,  Consolidated,  and  the  Pacific 
Gas  &  Electric  Company. 

"Petitioner  is  asking  to  enter  a  territory  which  is 
already  being  served  by  another  utility  of  like  char- 
acter giving  good  service  at  rates  prescribed  by  this 
commission,"  says  the  opinion  of  the  commission. 
"There  is  nothing  to  show  that  petitioner  could  give 
as  good  service  at  rates  any  lower  than  those  being 
charged  by  the  existing  utility.  The  existing  utility 
has  sufficient  surplus  capacity  to  enable  it  to  supply 
all  the  demands  of  the  territory  here  under  considera- 
tion, and  there  is  not  enough  business  in  sight  to  permit 
both  the  existing  utility  and  the  petitioner  to  earn  a 
reasonable  return." 

The  Sierra  Electric  Power  Company  applied  to  the 
commission  for  a  certificate  that  the  present  and  future 
public  convenience  and  necessity  required  and  will  re- 
quire the  construction  by  it  of  a  hydroelectric  plant 
and  system  and  exercise  by  it  of  certain  rights  and 
franchises  granted  to  Albert  C.  Agnew  by  Butte, 
Colusa,    Glenn,    Shasta    and    Tehama    counties,    which 


franchises  are  claimed  to  have  been  assigned  to  the 
Sierra  company.  The  company  informed  the  commis- 
sion that  it  owned  certain  water  rights  in  north  and 
south  Digger  Creeks,  Rock  Creek  and  Digger  Creek  in 
Shasta  and  Tehama  counties,  and  owns  land  adjacent 
and  that  it  intended  to  build  its  plants  on  Digger  Creek 
and  to  transmit  electric  energy  to  certain  area  of  the 
counties  named.  At  present  the  company  owns  no  pro- 
ducing plant  and  no  transmission  or  distributing  sys- 
tem. The  company  proposes  to  spend  $825,000  for  it? 
entire  project,  and  to  sell  bonds  of  the  face  value  of 
$1,000,000  to  raise  this  sum. 

The  commission's  opinion  says  that  Tehama,  Glenn 
and  Colusa  counties  are  now  served  by  the  Northern 
California  Power  Company,  Consolidated,  and  by  the 
Pacific  Gas  &  Electric  Company.  At  the  hearing  of 
the  petition  of  the  Sierra  company,  that  corporation 
indicated  that  it  did  not  intend  to  enter  Butte  or  Shasta 
counties  at  the  present  time,  but  both  those  counties- 
are  also  served  by  the  Pacific  Gas  &  Electric  Company 
or  the  Northern  California  Power  Company,  Consoli- 
dated. The  opinion  says  that  no  evidence  was  pre- 
sented to  show  that  the  rates  of  either  of  these  com- 
panies are  unreasonable  or  their  service  not  satisfac- 
tory, and  that  there  can  be  no  question  but  that  both 
these  companies  are  in  a  position  to  serve,  upon  short 
notice,  all  demands  for  power  which  exists  or  maj 
develop  in  the  immediate  future. 

As  to  the  franchises  under  which  the  Sierra  companr 
proposes  to  do  business,  the  opinion  says  that  all  of 
them  are  subject  to  forfeiture.  They  were  granted 
subsequent  to  March  23,  1912,  the  effective  date  of  the 
public  utilities  act.  Mr.  Agnew  did  not  secure  the 
consent  of  the  commission  to  their  assignment,  the 
little  work  done  under  them  has  been  in  violation  of  the 
public  utilities  act,  and  as  the  franchises  provide  that 
work  must  be  commenced  under  them  in  good  faith 
within  not  more  than  four  months  of  their  effective 
date,  and  completed  within  three  years,  the  franchises 
are  without  effect. 

The  Sierra  Electric  Power  Company  was  incorpo- 
rated in  1908,  with  an  authorized  issue  of  $500,000.  Ii 
claims  to  have  expended  $78,149.21  for  water  rights, 
power  and  pipe  lines,  attorneys'  fees,  etc. 

The  present  company  acquired  the  properties  of  the 
former  company  in  1911,  and  was  authorized  to  issue 
$3,000,000  of  capital  stock.  It  paid  for  the  property  of 
its  predecessor  all  this  stock  but  ten  shares,  and  also 
$25,000  in  cash.  Later  149,939  shares  of  the  stock  were 
returned  to  the  treasury  of  the  Sierra  Electric  Power 
Company. 

"Their  par  value,  $1,499,390,  now  erroneously  appears* 
on  petitioner's  books  as  working  capital.  Petitioner 
does  not  have  a  dollar  of  real  money  as  working  capital, 
and  its  reports  should  be  corrected  accordingly,"  saysj 
the  Railroad  Commission's  opinion. 

Of  this  capital  stock  $1,400,000  and  the  entire  author- 
ized bond  issue  of  $3,000,000  are  pledged  for  security 
for  the  payment  of  the  Sierro  company's  note  of  $25,00b 
to  William  Bayley,  which  matured  on  Nov.  15,  1913. 
and  has  not  been  paid. 

"Petitioner  herein,  during  the  five  years  subsequent 
to  the  acquisition  of  its  predecessor's  property  in  1911, 
expended  the  total  sum  of  $25,208.78,"  says  the  opinion, 
"and  has  obligations,  besides  the  $25,000  note,  of 
$25,208.78,  and  has  no  income." 

The  company  proposed  an  issue  of  $750,000  of  6  per 
cent  bonds  to  sell  at  90  per  cent  of  face  value.  The 
Railroad  Commission  says  that  it  is  entirely  unreason- 
able to  assume  that  the  bonds  could  be  sold  for  more 
than  80  or  82V2,  which  would  mean  a  $1,000,000  issue 
to  raise  $825,000,  the  assumed  cost  of  the  entire  project 
of  the  company. 
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Electric  Trucks  in  New   York  City. — 

A  recent  iiivosti{i:«tion  made  of  the 
trucks  in  use  in  New  York  City  dis- 
closed the  fact  that  45  per  cent  are  elec- 
tric. 

New  Plant  for  IMiiladelphia's  Sub- 
urbs,— Philadelphia  Suburban  Gas  & 
Electric  Company  will  build  a  new 
power  plant  at  Cromby  to  cost  about 
$500,000,  to  be  used  for  service  for 
the  towns  of  West  Chester,  Pottstown 
and  vicinity. 

I'atent  Granted  for  Incandescent 
Lamp  that  Gives  Out  Light  After  Cur- 
rent Is  Turned  Oft'. — A  patent  has  been 
granted,  No.  1,200,040,  for  an  incan- 
descent lamp  the  stem  of  which  con- 
tains a  luminous  compound  designed  to 
give  up,  after  the  current  is  turned  off, 
light  that  was  stored  in  it  while  the 
lamp  was  burning. 

Electric  Signs  for  Presidential  Cam- 
paign.— Two  political  electric  signs 
erected  in  Louisville  by  the  Federal 
Sign  System,  Electric,  feature  the  gor- 
geously-plumaged  Democratic  rooster, 
on  which  projector  lights  are  trained  at 
night,  with  text  picked  out  in  lamps. 
The  local  "Republican  organization  in 
the  same  city  has  erected  a  "Hughes 
and  Fairbanks"  sign  on  one  of  the  Fed- 
eral boards  on  Fourth  Street. 

Parents  Work  While  Children  Play 
and  Lamps  Bum. — An  interesting  use 
of  electric  lighting  has  been  reported 
by  the  Durham  (N.  C.)  Traction  Com- 
pany. The  Durham  hosiery  mills  have 
been  working  over  hours  and  in  many 
cases  both  parents  are  employed  be- 
cause of  the  rush.  In  order  to  make  it 
possible  fgr  those  having  children  to 
work  overtime,  the  company  arranged 
a  playground  and  illuminated  it  with 
incandescent  lamps.  This  enables  the 
children  to  romp  during  the  night  un- 
til their  parents'  work  in  the  mills  is 
finished. 

Plant  Hauls  Water  in  Tank  Cars  Dur- 
ing Drought. — A  water  shortage  is  be- 
ing experienced  by  some  of  the  plants 
in  the  Ohio  Valley  at  a  distance  from 
the  Ohio  River.  In  some  of  the  smaller 
towns  where  there  is  no  public  water 
supply,  and  where  the  plants  are  de- 
pendent on  creeks  or  springs,  drying  up 
of  these  sources  has  made  it  necessary 
to  haul  water  from  better  supplied 
points.  The  Louisville  &  Northern 
Railway  &  Lighting  Company,  which 
operates  the  light  plant  at  Charlestown, 
Ind.,  has  been  hauling  water  in  tank 
cars  from  Jeffersonville. 

Examination  for  Expert  Electrical  and 
Mechanical  Aid,  —  The  United  States 
Civil  Service  Commission  announces  an 
open  competitive  examination  on  Nov. 
14  for  expert  electrical  and  mechanical 
aid,  for  men  only.  From  the  register  of 
eligibles  resulting  from  this  examina- 
tion certification  will  be  made  to  fill  a 
vacancy  in  this  position  at  $12.48  per 
diem,  in  the  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington, 
D.  C,  and  vacancies  as  they  may  occur 
in  positions  requiring  similar  qualifica- 
tions, unless  it  is  found  to  be  in  the  in- 
terest of  the  service  to  fill  any  vacancy 
by  reinstatement,  by  transfer  or  by  pro- 
motion. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throu^'liout  Ihc  world,  together  with 
brief  notes  of  general  interest. 


A  Flag  That  Waves  Without  a 
Breeze, — A  flagpole  by  means  of  which 
a  flag  may  be  made  to  wave  continually 
without  a  breath  of  air  stirring  has 
been  designed  by  the  illuminating  en- 
gineering laboratory  of  the  General 
Electric  Company  for  the  Atlantic  City 
electric  railway  convention  exhibit. 
The  accompanying  illustration  shows 
the  equipment  as  temporarily  erected 
in  a  yard  at  the  factory  and  without 
a  large  bronze  ball  in  which  the  pole 
will  terminate.  The  pole  is  a  metal 
tube  27  ft.  high  and  5  in.  in  diameter 
at  the  top  and  9  in.  at  the  bottom.  It 
is  set  over  the  exhaust  port  of  a  2-hp, 
electric  motor-driven  blower,  to  be  in- 
closed in  a  wooden  box  having  at  one 
end  a  section  built  up  as  a  supporting 
guide  for  the  mast.  For  a  distance  of 
9  ft.  from  the  top  of  the  pole  it  is  per- 
forated with  two  rows  of  0.5-in.  holes 
drilled  1.5  in.  apart.  When  the  blower 
is  in  operation  the  blasts  emitted 
through  these  holes  hold  the  flag  and 
impart  to  it  the  waving  motion  sug- 
gested in  the  illustration. 


SELF   WAVING   FLAG 


Largest  Electrical  Brooding  Plant. — 

A  couple  of  weeks  ago  the  Great  West- 
ern Power  Company  turned  on  energy 
for  a  new  brooder  house  at  Santa  Rosa, 
Cal.,  thus  connecting  what  is  reputed  J 
to  be  the  largest  electrical  brooder  in-  I 
stallation  in  this  country.  The  capac- 
ity of  the  plant  at  this  time  is  14,000 
chicks.  This,  however,  will  be  in- 
creased until  it  has  a  total  capacity  of 
30,000  chicks. 

Franklin  Institute  Program  of  Lec- 
tures.— The  program  of  lectures  for 
1916-1917  of  the  Franklin  Institute  has 
recently  been  printed.  The  list  con- 
tains the  following  lectures,  which 
should  be  of  particular  interest  to  elec- 
trical men:  Oct.  18,  "Scientific  Re- 
search in  Relation  to  the  Industries," 
by  Charles  P.  Steinmetz,  General 
Electric  Company,  Schenectady,  N,  Y.; 
Nov.  9,  "The  Fundamental  Principles 
of  Good  Lighting,"  by  P.  G.  Nutling, 
Westinghouse  Electric  &  Manufactur- 
ing Company,  Pittsburgh,  Pa.;  Nov,  23, 
"The  Electric  Strength  of  Air  and 
Methods  of  Measuring  High  Voltage," 
by  John  B.  Whitehead,  Johns  Hopkins 
University;  Dec.  14,  "The  Cooling  of 
Water  for  Power-Plant  Purposes,"  by 
C.  C,  Thomas,  Johns  Hopkins  Univer- 
sity; Feb.  8,  "Modern  Dynamo  Electric 
Machinery  with  Special  Reference 
to  Power  and  Traction  Uses,"  by  Alex- 
ander Gray,  Cornell  University;  March 
8,  "Dielectric  Losses  in  Insulating  Ma- 
terials," by  C,  E,  Skinner,  Westing- 
house  Electric  &  Manufacturing  Com- 
pany, Pittsburgh,  Pa.;  April  12,  "The 
Electron  Theory,"  by  William  Alberf 
Noyes,  University  of  Illinois. 

Competition  for  Uncommercialized 
Electrical  Inventions. — For  the  purpose 
of  discovering  and  fostering  the  de- 
velopment of  uncommercialized  inven- 
tions in  the  electrical  field  a  prize  com- 
petition has  been  arranged  in  connec- 
tion with  the  New  York  Electrical  Ex- 
position and  Motor  Show,  All  elec- 
trical inventions  which  have  not  been 
commercialized  are  eligible  and  three 
prizes  will  be  awarded.  Several  promi- 
nent scientists  have  been  invited  to  act 
as  judges  and  their  acceptances  are  as- 
sured. The  competition  closes  at  mid- 
night, Oct.  13.'  Participants  must  pre- 
sent a  working  or  other  model  which 
will  show  the  actual  operation  of  their 
inventions.  In  announcing  this  com- 
petition, President  Arthur  Williams  of 
the  Electrical  Exposition,  says:  "I  be- 
lieve that  there  are  many  valuable  in- 
ventions in  the  electrical  field  which 
are  virtually  .shelved  because  of  the  lack 
of  an  opportunity  to  present  them.  Our 
purpose  is  to  discover  and  foster  these. 
All  inventions  that  are  worthy  will  be 
properly  brought  to  the  attention  of 
those  interested  in  their  development, 
which  is  possible  through  the  fact  that 
the  entire  electrical  industry  of  the 
United  States  is  interested  in  our  Elec- 
trical Exposition  and  Motor  Show,  In 
arranging  this  competition  we  have 
been  infiuenced  by  the  fact  that  many 
of  the  famous  inventions  which  have 
contributed  so  much  to  electrical  de- 
velopment have  lain  dormant  for  vary- 
ing periods,  some  counted  by  years,  and 
the  progress  of  the  modern  world  de- 
layed correspondingly." 
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Jackson     Jovians     Get     Together. — 

Members  of  the  Jackson  (Mich.)  Jovian 
League  held  their  first  "get  together" 
meeting  on  Oct.  6. 

Southeastern  Section,  N.  E.  L.  A. 
Meeting. — The  annual  meeting  of  the 
Southeastern  section  of  the  National 
Electric  Light  Association  will  be  held 
Nov.  8,  9  and  10  at  Tampa,  Fla. 

Dallas  Electric  Club.— Directly  after 
the  regular  luncheon  meeting  on  Sept. 
22  the  members  of  the  Dallas  Electric 
Club  and  Jovian  League  visited  the 
Armstrong  Packing  Company's  plant. 

Toronto  Section,  A.  L  E.  E.,  Meet- 
ings.— The  next  meeting  of  the  Toronto 
Section,  A.  1.  E.  E.,  will  be  held  on  Oct. 
20.  An  address  on  "Accident  Preven- 
tion" will  be  delivered  by  Charles  B. 
Scott.  A  meeting  was  held  on  Sept.  22, 
when  H.  M.  Hobart  read  a  paper  en- 
titled "Electrical  Machinery  Specifica- 
tions Based  on  Modern  Standards." 

Radio  Engineers  Meet. — A  meeting 
of  the  Institute  of  Radio  Engineers  was 
held  on  Oct.  4  in  the  Engineering  So- 
cieties Building,  New  York  City.  Ed- 
win H.  Armstrong  presented  a  paper 
on  "The  Heterodyne  Theory  of  Ampli- 
fication and  its  Relation  to  the  Oscil- 
lating Audion."  The  paper  was  an  ex- 
tension of  the  valuable  results  laid 
before  the  membership  of  the  Insti- 
tute by  Mr.  Armstrong  in  1915. 

St.  Louis  Jovians.  —  The  Jovian 
League  of  St.  Louis  at  a  luncheon  at 
the  American  Annex  on  Oct.  3  formu- 
lated plans  for  gathering  statistics  re- 
lating to  the  cost  of  electrifying  the 
railroad  deck  of  Eads  bridge  and  the 
Terminal  tunnel,  as  proposed  by  Di- 
rector of  Public  Utilities  Hooke,  and 
the  benefits  that  might  accrue  to  the 
city.  At  the  next  meeting  of  the  league 
C.  E.  Smith,  chief  consulting  engineer, 
who  drafted  the  data  on  which  Director 
Hooke's  recommendations  were  made, 
will  speak  on  "Electrifying  the  Eads 
Bridge." 

Joint  Meeting  New  York  Sections 
N.  E.  L.  A.  and  I.  E.  S.— There  was 
held  on  Oct.  11,  at  the  Auditorium  of 
the  Consolidated  Gas  Company,  a  joint 
meeting  of  the  New  York  Sections  of 
the  National  Electric  Light  Association 
and  the  Illuminating  Engineering  So- 
ciety. The  subject  of  the  meeting  was 
"Preparedness."  W.  S.  Gifford,  super- 
vising director  of  committee  on  indus- 
trial preparedness,  spoke  upon  the 
work  of  that  committee.  Major-Gen- 
eral  Leonard  Wood  was  also  named 
among  the  speakers. 

Joint  Meeting  of  Pittsburgh  Sections 
of  Institute  and  Iron  and  Steel  Engi- 
neers.— There  will  be  held  on  Oct.  21 
at  the  Fort  Pitt  Hotel,  Pittsburgh,  Pa., 
a  joint  meeting  of  the  Pittsburgh  sec- 
tions of  the  A.  I.  E.  E.  and  the  Associ- 
ation of  Iron  and  Steel  Electrical  Engi- 
neers. An  abstract  of  the  central  sta- 
tion power  committee's  report  presented 
at  the  Chicago  convention  of  the  A.  I. 
and  S.  E,  E.  will  be  read,  followed  by 
two  papers,  one  by  H.  B.  Dwight  on 
"Steel  Conductors  for  Transmission 
Lines"  and  the  other  by  David  Hall,  en- 
[  titled  "The  Advantages  of  Modern 
I    Types  of  Direct-Current  Machines." 


Associations 
and  Societies 

A  coraplcte  Directory  of  Electrical 
Associations  is  ref,'ulail.v  |)iinted  :n 
the  first  issue  of  each  month  on  the 
next-to-last  text  pag(>. 


Schenectady  Section  A.  I.  E.  E.— The 

175th  meeting  of  the  Schenectady  sec- 
tion of  the  A.  I.  E.  E.  was  held  at 
the  Edison  Club  Hall  on  Oct.  6.  After 
an  opening  talk  by  E.  W.  Rice,  Jr., 
president  of  the  General  Electric  Com- 
pany, the  meeting  was  addressed  by 
O.  D.  Young,  vice-president  of  the  com- 
pany, on  the  subject,  "The  Relation  of 
Large  Companies  to  Industry  and  the 
Relation  of  the  Individual  to  the  Large 
Company." 

Pacific  Jobbers  Hold  Meeting. — The 
annual  meeting  of  the  Electrical  Supply 
Jobbers'  Association  of  the  Pacific  Coast 
was  held  at  Hayden  Lake,  Idaho,  Sept. 
21,  22  and  23.  Although  no  set  papers 
were  presented,  various  topics  were  dis- 
cussed informally.  The  debate  around 
which  greatest  interest  centered  was 
that  on  the  problem  of  slow-moving 
stock,  which  is  a  vital  question  on  the 
Pacific  Coast.  The  question  as  to 
whether  it  is  more  profitable  for  job- 
bers to  carry  fast-moving,  low-profit 
stock  or  slow-moving,  high-profit  stock 
was  presented  from  both  viewpoints, 
Mr.  Will,  of  the  Fobes  Supply  Company 
of  Portland,  leading  the  debate  on  the 
slow-moving  stock  side  and  Harry 
Burns  leading  on  the  side  of  the  low- 
profit  stock.  In  accordance  with  the 
usual  custom,  no  decision  was  sought 
as  a  result  of  the  discussion. 

Power  Limiting  Reactors  Discussed 
at  Rochester. — Prof.  John  C.  Parker, 
head  of  the  department  of  electrical 
engineering  in  the  University  of  Michi- 
gan, formerly  chief  electrical  and  me- 
chanical engineer  of  the  Rochester 
Railway  &  Light  Company,  addressed 
the  Rochester  section  of  the  American 
Institute  of  Electrical  Engineers  on 
Sept.  24  in  Selby  Hall.  Mr.  Parker 
chose  as  his  subject,  "Some  Little  Rec- 
ognized Factors  in  the  Use  of  Power- 
Limiting  Reactors."  A  general  dis- 
cussion followed  the  lecture,  in  which 
Roger  De  Wolf,  mechanical  engineer 
of  the  Rochester  Railway  &  Light 
Company;  Walter  S.  Burch,  assistant 
engineer  of  the  same  company;  Ivar 
Lundgaard,  manager  of  the  industrial 
sales  department  of  the  same  com- 
pany, and  Lucien  Buck,  purchasing  en- 
gineer of  the  Eastman  Kodak  Com- 
pany, entered. 

Philadelphia  Institute  Meeting. — The 
325th  meeting  of  the  American  Insti- 
tute of  Electrical  Engineers  was  held 
in  Philadelphia  on  Friday  of  this  week 
at  the  Bellevue-Stratford  Hotel  under 
the  auspices  of  the  Philadelphia  section 
and  the  power  stations  committee  of 
the  institute.  There  were  two  tech- 
nical sessions,  one  in  the  afternoon  and 
the  other  in  the  evening.  At  the  after- 
noon  session   C.   L.  Eglin  presented   a 


paper  on  "The  Power  Company's  Prob- 
lem in  the  Electric  Supply  for  Large 
Single-Phase  Load"  and  Philip  Torchio 
read  a  paper  entitled  "Supply  of  Single- 
Phase  Loads  from  Central  Stations." 
Two  papers  were  presented  at  the  eve- 
ning session,  one  by  E.  F.  W.  Alex- 
anderson  and  G.  H.  Hill,  entitled  "Sin- 
gle-Phase Power  Production,"  and  the 
other  by  R.  E.  Oilman  and  C.  L.  For- 
tescue  on  "Single-Phase  Power  Service 
from  Central  Stations." 

Engineers  Meeting  Reaches-  High 
Mark  in  Attendance. — Because  the 
dining  room  of  the  City  Club  of  Chi- 
cago can  seat  but  250  people  it  waS 
necessary  to  turn  away  some  engi- 
neers from  the  second  annual  booster 
dinner  of  the  American  Association 
of  Engineers  on  Oct.  6.  Prof.  C.  Fran- 
cis Harding  of  Purdue  University,  the 
speaker  of  the  evening,  had  chosen  for 
his  subject,  "Marketing  Engineering 
Ability."  In  his  address  he  analyzed 
the  popular  criticism  of  technical  grad- 
uates and  suggested  that  encourage- 
ment of  the  use  of  good  English,  both 
spoken  and  written,  cultivation  of  tact 
and  executive  abilfty  in  young  engi- 
neers, and  the  promotion  of  education 
in  modern  business  methods  would  aid 
in  lifting  the  engineer  from  the  slough. 
Other  speakers  of  the  evening  brought 
out  the  fact  that  since  its  first  booster 
dinner  a  year  ago  the  association  has 
increased  its  membership  from  200  to 
1200.  Every  state  in  the  Union  now 
contains  members. 

Fall  Meeting  of  Western  New  Eng- 
land Electrical  Inspectors. — The  West- 
ern New  England  section  of  the  Na- 
tional Association  of  Electrical  Inspect- 
ors held  its  fall  meeting,  on  Oct.  10,  at 
the  Pond  House,  Elizabeth  Park,  Hart- 
ford, Conn.  The  following  program  was 
scheduled  to  be  carried  out:  Morning — 
Address  of  welcome  by  Guy  E.  Beard- 
sley,  president  of  the  Hartford  board  of 
fire  underwriters;  response  by  L.  N. 
Heebner,  chairman  of  the  Northern  Con- 
necticut group;  routine  business.  Con- 
sideration of  suggestions  for  changes  in 
the  1917  edition  of  the  National  Elec- 
trical Code.  Exhibition  of  defective 
electrical  devices  and  infractions  of  the 
rules  in  the  National  Electrical  Code. 
Afternoon— "The  Use  of  Plated  Iron 
and  Steel  Parts  in  Wiring  Devices," 
past  national  President  Thomas  H.  Day 
presiding;  "The  Viewpoint  of  the  Un- 
derwriters' Laboratories,"  Dana  Pierce; 
"The  Viewpoint  of  the  Manufacturers," 
H.  T.  Paiste;  "The  Viewpoint  of  an 
Electrical  Inspector,"  A.  W.  Hopkins, 
inspector  of  wires,  Springfield,  Mass.; 
a  composition  discussion,  in  which  the 
following  were  scheduled  to  take  part: 
Shiras  Morris,  president  of  the  Hart  & 
Hegeman  Manufacturing  Company  of 
Hartford;  F.  T.  Wheeler,  vice-president 
of  the  Trumbull  Electric  Manufactur- 
ing Company  of  Plainville;  F.  L.  Fur- 
gerson  of  the  Hessel-Hoppen  Company 
of  New  Haven.  "The  Work  of  the  Elec- 
trical Department  of  the  Underwriters' 
Laboratories,"  an  illustrated  address  by 
Dana  Pierce;  question  box;  short  busi- 
ness session,  with  announcement  for 
winter  meeting,  which  is  to  be  held  on 
Jan.  10.  1917. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


JULY  ELECTRICAL  EXPORTS 

Month's  Trade  of  Approximately  $3,000,000  Brings 

Total  for  First  Seven  Months  of  1916 

Up  to  $19,930,130 

During  July  last  there  were  exported  electrical  goods 
to  the  value  of  $2,9'93,857  as  compared  with  $2,146,526  dur- 
ing July,  1915.  The  July,  1916,  exports  of  generators,  car- 
bon lamps,  meters,  telephones  and  transformers  were  less 
than  those  for  July,  1915.  Exports  in  the  other  listed  arti- 
cles showed  gains. 

The  principal  gains  in  comparison  with  last  year  were 
in  batteries  which  showed  an  increase  of  almost  $60,000, 
insulated  wire  and  cable  which  showed  an  increase  of  $183,- 
000,  tungsten  lamps  which  showed  an  increase  of  over 
$500,000. 

July's  exports  brought  the  total  for  the  first  seven  months 
of  the  current  year  up  to  $19,930,130  in  comparison  with 
$13,170,367  for  the  first  seven  months  of  1915,  and  $12,- 
630,599  for  the  corresponding  period  of  1914,  While  there 
have  been  appreciable  increases  during  the  January  to  July 

EXPORTS   OF   ELECTRICAL    MERCHANDISE    BY    ARTICLES 

Seven  Months 

July  Ended  July 

, ^ ,  , ^ , 

1915  1916  1915  1916 

Articles  Value  Value  Value  Value 

Batteries    $91,344  $149,512  $749,485  $1,012,490 

Generators     156,191  131,597  1,232.617  804,793 

Fans     28,438  28,395  215,268  197,305 

Insulated      wire     and 

cable   187,379  370,378  1,513,217  2,091,346 

Interior    wiring    sup- 
plies, etc.,  including 

fixtures     80,933  82,952  555,964  494,077 

Arc  lamps 433  803  15,212  10,292 

Carbon  filament  lamps  9,712  3,738  80,199  60,282 
Metal   filament  lamps.  55,932  165,132  346,476  872,527 
Meters       and       other 
measuring       instru- 
ments      55,463  46,486  338.993  449,268 

Motors    380,934  409.474  1,765,685  2.734.786 

Telegraph  instruments 
(including    wireless 

apparatus)     8,536  23,839  57,653  84,602 

Telephones    101,338  74,162  632,079  1,023,626 

Transformers    73,231  62,699  346,084  591,065 

All  other    916.662  1,144,690  5,321,435  9,503,171 

Total    $2,146,526  $2,993,857  $13,170,36.7  $19,930,130 

period  of  1916  in  comparison  with  former  years  in  the  ex- 
port of  the  individual  items,  with  the  exception  of  gener- 
ators, fans,  interior  wiring  supplies,  arc  lamps,  and  carbon 
lamps,  there  has  been  nothing  remarkable  in  any  of  these 
except  the  miscellaneous  equipment.  This  item  for  the 
seven  months  of  the  year  amounted  to  $9,503,171  in  com- 
parison with  $5,321,435  and  $5,466,431  for  the  correspond- 
ing periods  of  1915  and  1914  respectively. 

Based  on  the  figures  for  the  first  seven  months  it  is  esti- 
mated that  the  exports  of  electrical  goods  during  1916  will 
amount  to  $34,000,000. 

As  has  been  repeatedly  pointed  out  in  the  past  the  com- 
parisons above  are  for  values  only,  and  since  prices  this 
year  are  not  comparable  with  prices  for  previous  years  the 
comparisons  are  apt  to  be  misleading.  The  actual  volume 
of  trade  is  considerably  less  than  is  indicated  by  the  accom- 
panying figures  in  comparison  with  figures  for  previous 
years.  In  fact,  in  some  instances  where  1916  figures  ap- 
parently show  a  very  appreciable  increase  over  1915  there 
is  in  reality  an  actual  decrease  in  the  volume  of  goods. 

Take,  for  instance,  insulated  wire  and  cable.  During  the 
first  seven  months  of  1916  the  exports  of  this  material  were 
valued  at  $2,091,846,  and  in  1915  at  $1,513,217,  an  apparent 
gain  of  almost  40  per  cent.  Actually,  however,  bare  copper 
wire  sold  during  the  first  seven  months  of  1916  at  over  30 
cents,  while  the  price  during  the  first  seven  months  of  1915 


ranged  from  around  15  cents  to  22  cents,  or  an  average 
of  about  18.5  cents.  The  increase  in  price  must,  therefore, 
be  at  least  60  per  cent  to  cover  increased  cost  of  the  copper 
wire.  Insulated  wire  increased  still  more  in  cost  owing 
to  labor  conditions  and  to  the  insulation  market.  This  is 
but  one  of  the  instances  where  apparent  increases  in  ex- 
ports are  actually  decreases. 

The  accompanying  table  was  compiled  by  the  Bureau  of 
Foreign  and  Domestic  Commerce,  and  appeared  in  thf 
monthly  summary  of  the  bureau  for  July. 


ELECTRICAL  MACHINERY  PRICES 

Feeling   Exists  that   Maximum   Has   Been   Reached 

Although  no  Decrease  Can  Be  Expected 

for  Some  Time 

Starting  with  the  fall  of  1915  there  has  been  until  lately 
an  almost  steady  succession  of  advances  in  prices  on  elec- 
trical machinery.  Motors  were  the  first  to  feel  the  ad- 
vance, 10  per  cent  being  added  to  the  price  about  a  year 
ago.  As  the  demand  for  other  types  of  apparatus  was  seen 
to  increase  to  the  factory  capacity  taxing  point  price  ad- 
vances followed.  Not  one  advance  was  levied  but  many 
In  no  case,  however,  has  any  evidence  been  found  that  the 
advance  was  supposed  to  be  a  measure  of  the  demand.  The 
market  was  not  taxed  according  to  what  it  could  or  would 
bear.  In  every  case  records  point  out  that  the  increase 
was  fully  justified  by  the  rising  cost  of  manufacture.  Labor 
and  metals  have  advanced  many  per  cent,  the  former  about 
25  per  cent  and  the  latter  in  the  neighborhood  of  100  per 
cent.  Every  effort  was  made  to  reduce  the  cost  of  pro- 
duction, but  it  is  evident  that  with  the  above  condition* 
existing  a  considerable  advance  would  be  necessary  in  prices 
to  assure  a  satisfactory  profit. 

During  the  recent  weeks  there  has  been  no  evidence  of 
prices  making  any  further  advance,  and  in  view  of  the 
condition  of  the  market  there  is  a  rather  definite  feeling  that 
the  peak  in  prices  has  been  reached.  There  may  still  be 
some  isolated  cases  of  advance  to  come  where  conditions 
demanding  such  a  course  arise,  but  generally  speaking  it  i? 
not  believed  that  prices  will  go  any  higher. 

On  the  other  hand,  there  is  nothing  to  lead  buyers  to 
expect  any  appreciable  reductions  for  some  time.  As  was 
predicted  by  the  Electrical  World  when  the  signs  of  an 
advancing  market  first  became  evident,  prices  will  undoubt- 
edly remain  at  this  peak  for  some  months,  probably  at  least 
a  year,  after  which  any  reduction  in  the  price  curve  will 
undoubtedly  be  gradual. 

Manufacturers  of  electrical  machinery  are  sold  up  'way 
into  1917.  They  are  in  most  departments  in  the  position 
of  not  being  able  to  handle  new  orders  except  at  practically 
prohibitive  deliveries.  Buyers,  therefore,  are  simply  wait- 
ing for  the  release  of  some  portion  of  the  manufacturing 
capacity  for  new  business.  At  the  present  prices  there  is 
a  sufficient  volume  of  orders  awaiting  fulfillment  to  keep 
the  factories  working  at  maximum  production  to  the  end 
of  1917  at  least.  Under  such  a  condition  and  further  con- 
sidering that  the  raw  materials  going  into  these  products 
were  bought  at  the  present  prices  it  can  well  be  appreciated 
why  there  is  little  possibility  of  any  decrease  before  ISIS. 

Further  than  that  it  is  not  possible  to  hazard  an  opinion 
on  which  any  reliance  could  be  placed.  It  is  certain  prac- 
tically that  all  metals  are  going  higher,  some  of  them 
higher  than  ever  before.  In  the  face  of  this,  however,  it 
is  known  that  several  of  the  more  prominent  electrical  manu- 
facturers have  foreseen  such  rises  and  have  purchased  large 
and  adequate  supplies  for  delivery  well  into  1917  at  prices 
considerably  below  what  they  undoubtedly  will  be  in  a  few 
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months'  time.  On  the  other  hand,  it  is  felt  to  be  equally 
true  that  the  manufacturers  will  not  regulate  their  prices 
according  to  the  raw  material  market  at  the  time  of  sale, 
but  rather  according  to  the  market  at  the  time  the  metal 
was  ordered.  This  is  because  the  manufacturers  feel  that 
they  are  an  integral  part  of  the  electrical  industry,  and  that 
any  unnecessarily  high  prices  at  this  time  will  react  dis- 
advantageously  to  the  industry  later. 

Of  course,  should  the  metal  market  advance  to  unheard- 
of  prices  at  the  time  when  stocks  were  low  the  manufac- 
turer naturally  would  be  forced  to  make  further  advances. 
This,  however,  is  unlikely,  for  it  is  well  appreciated  that 
the  metal  market  is  like  the  swing  of  the  pendulum.  There 
is  no  steady  advance  to  the  highest  prices,  but  rather  an 
advance  part  way  and  then  a  falling  back  followed  by  an- 
other advance,  etc. 


PACKING  MATERIALS 

HOLD  UP  DELIVERIES 

Lumber,  Cardboard,  Fiber  and  Other  Materials  Are 

Difficult  to  Obtain  and  Prices  Are 

Greatly  Advanced 

In  addition  to  a  scarcity  of  raw  materials  for  their  prod- 
ucts manufacturers  are  face  to  face  with  a  serious  ship- 
ping problem  in  the  matter  of  packing  materials.  These 
materials  are  scarce  and  in  some  instances  are  holding  up 
deliveries.  Lumber,  fluted  cardboard,  fiber  and  other  pack- 
ing materials  are  hard  to  obtain,  and  prices  have  advanced 
materially. 

The  amount  of  lumber  used  each  year  in  crating  machin- 
ery and  for  packing  boxes  in  the  industry  is  enormous.  In 
many  electrical  lines  it  has  been  superseded  by  fluted  card- 
board, but  events  of  the  last  year  or  so,  it  is  understood, 
have  disturbed  this  supply  also. 


ELECTRICAL  EXPORTS 

TO  SOUTH  AMERICA 

Ratio  to  Total  Exports  of  Electrical  Merchandise  of 

Domestic  Manufacture  Over  Twelve  Month 

Period  Is  14.3  Per  Cent 

Contrary  to  a  rather  deep-rooted  opinion  that  South 
America  is  the  greatest  foreign  market  for  electrical  goods 
of  American  manufacture,  is  a  compilation  made  by  the 
Electrical  World.  The  compilation  shows  that  over  the 
twelve-month  period  from  October,  1915,  to  September,  1916, 
electrical  exports  to  South  America  amounted  to  $4,757,000 
against  $33,427,866  the  total  exports.  The  ratio  therefore 
of  exports  to  South  America  compared  with  the  total  ex- 
ports of  electrical  goods  is  14.3  per  cent. 

During  this  period,  as  shown  in  the  accompanying  table, 
the  largest  month  for  exports  to  South  America  was  August 
last,  when  $720,000  worth  of  electrical  merchandise  was 
shipped  to  the  Southern  republics.  In  this  month  the  export 
ratio  rose  to  24  per  cent.  In  other  months,  however,  it  has 
fallen  below  10  per  cent. 

Figures  for  the  total  exports  for  August  and  September 
are  not  yet  available,  and  therefore  had  to  be  estimated. 


TABLE  SHOWING  RATIO  OF  EXPORTS  TO  SOUTH 
AMERICA  AS  COMPARED  WITH  TOTAL  EXPORTS 


Month  South  America 

1915 

October     $322,000 

November     219,000 

December      456,000 

1916 

January    35,'?,000 

February    S'lo.noo 

March    33S.ono 

April      298  000 

May     303,000 

June     401,000 

July     576,000 

August     720,000 

September    431,000 

Total    $4,757,000 

•Estimated. 


Percentage 
to  South 
Total  Exports     America 


$2,145,594 
2,744,847 
2,177,338 

2,320,822 

2,942,611 

2,884,875 

2,630,169 

3,437,609 

3,150,144 

2,993,857 

3,000,000* 

3,000,000* 

$33,427,866 


15.0 

8.0 

21.0 

15.2 
11.6 
11.7 
11.3 
8.8 
12.7 
19.3 
24.0 
14.4 

14.3 


INSTALLMENT  PLAN  BOOSTS 

ELECTRIC  VEHICLE  SALE 

Plan     Under    Operation     for     Year     with     Pleasure 

Vehicles  Now  to  Be  Extended  to 

Include  Trucks  As  Well 

At  the  Oct.  3  luncheon  of  the  Chicago  Electric  Vehicle 
Section,  National  Electric  Light  Association,  Albert  L. 
Deane,  assistant  sales  manager  of  the  Guaranty  Securities 
Corporation,  New  York  City,  outlined  the  plan  under  which 
his  company  is  operating  to  help  the  dealers  of  gasoline  and 
electric  vehicles  finance  the  sale  of  cars  on  time  payments. 
The  plan  originated,  he  said,  because  it  was  found  that 
purchasers  were  buying  those  cars  on  which  time  payments 
could  be  secured  and  thus  actually  selecting  their  car  on 
the  basis  of  terms  rather  than  on  the  merits  of  the  vehicle. 
He  pointed  out  that  the  sale  of  a  car  on  time  does  not  neces- 
sarily mean  that  the  purchaser  has  poor  credit  and,  in  fact, 
he  must  have  very  definite  credit  standing  before  the 
Guaranty   Securities   Company   will   carry   the   papers. 

According  to  the  Guaranty  plan,  the  transaction  is  be- 
tween the  dealer  and  the  purchaser  and  includes  a  standard 
form  of  contract  and  promissory  note  from  the  latter.  The 
Guaranty  company  then  purchases  these  papers  and  lends 
the  dealer,  who  must  indorse  the  note,  90  per  cent  of  the 
face  of  the  note  at  once.  The  10  per  cent,  which  is  with- 
held twelve  months,  or  over  the  period  of  payment,  draws 
6  per  cent  interest  for  the  dealer,  and  while  the  cost  to 
the  buyer  is  6  per  cent  interest  on  the  contract,  there  is 
no  cost  to  the  dealer.  The  buyer  must  pay  25  per  cent 
of  the  list  price  of  the  car,  plus  the  Guaranty  Securities 
Company's  charge  as  his  payment  down,  and  the  balance 
in  twelve  equal  payments.  This  charge  is  5  per  cent  of 
the  list  price  when  this  is  more  than  $1,500,  and  includes 
fire,  theft  and  collision  insurance  for  one  year.  This  5 
per  cent  represents  a  cost  to  the  buyer  of  0.4  per  cent  more 
than  he  could  buy  the  same  insurance  for  in  the  open 
market  and  is  the  profit  margin  to  the  Guaranty  company. 

During  the  past  year  the  corporation  has  operated  this 
plan  to  include  twenty-two  makes  of  gasoline  pleasure  cars 
and  all  makes  of  electric  pleasure  cars  and  has  purchased 
$16,000,000  worth  of  notes  from  dealers  covering  car  sales, 
and  it  reports  prompt  payment  and  no  losses.  In  the 
12,000  car  sales  handled  in  this  way,  there  have  been  only 
nine  cases  where  the  dealers  had  to  take  repossession  of 
the  car,  and  in  each  of  these  cases  he  made  an  additional 
profit  by  resale.  Mr.  Deane  said  in  connection  with  the 
advertising  campaign  which  the  corporation  is  carrying 
on  to  promote  the  deferred  payment  plan  without  refer- 
ence to  any  particular  makes  of  trucks  or  pleasure  cars, 
that  inquiries  were  coming  in  at  the  rate  of  4000  and 
over  a  day  which  were  being  turned  over  to  Guaranty 
dealers.  In  a  study  of  the  results  obtained  by  dealers  using 
the  Guaranty  plan  with  their  customers,  Mr.  Deane  had 
700  letters  from  dealers  which  showed  from  75  per  cent 
to  700  per  cent  increase  in  business  due  to  the  use  of  the 
Guaranty  plan  system.  Other  data  he  had  showed  that 
64  per  cent  of  the  sales  which  were  made  through  the  use 
of  the  deferred  payment  plan  would  not  have  been  possible 
had  it  not  been  for  this  convenience.  It  was  pointed  out 
that  while  the  contract  is  assigned  to  the  Guaranty  com- 
pany and  reverts  back  to  the  dealer  because  of  his  indorse- 
ment if  the  buyer  fails  to  pay,  yet  in  only  nine  out  of  12,000 
cases  had  the  dealer  found  it  necessary  to  take  repossession. 

The  deferred  payment  plan  is  operated  without  the  use 
of  a  chattel-mortgage  against  the  car,  except  in  three 
States  which  require  it,  but  the  dealer  is  given  absolute 
protection  by  a  clause  in  the  insurance  contract  which 
protects  the  dealer  against  theft  or  mortgage  against  the 
car  by  the  buyer.  The  plan  simply  extends  a  dealer's 
credit  six  times,  since  the  Guaranty  Securities  Corporation 
will  buy  up  contracts  from  him  to  five  times  his  credit 
rating,  and  yet  this  in  most  cases  does  not  impair  his  full 
credit  standing  at  his  bank. 

The  extension  of  the  plan  to  include  electric  and  gaso- 
line trucks  of  all  kinds  is  already  being  tried  out  in  New- 
York  City,  and  it  is  anticipated  that  since  the  negotiations 
will  be  with  firms  having  a  clearly  established  financial 
standing,  that  the  plan  will  meet  with  even  greater  suc- 
cess than  in  the  pleasure  vehicle  field. 
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Foreign  'I'rade  Letter. — The  first  of  a  series  of  foreign 
trade  letters  has  just  been  received  from  the  First  National 
Bank  of  Hoston. 

The  Liiie-a-Time  Manufacturing  Company,  Inc.,  has  re- 
moved its  New  York  office  to  277  Broadway,  New  York  City. 
The  former  address  was  90  West  Broadway. 

The  Roller-Smith  Company  announces  that  it  is  now  rep- 
resented in  Birmingham,  Ala.,  by  Jonathan  Haralson, 
Brown-Marx  Building,  who  will  handle  Roller-Smith  instru- 
ments, circuit  breakers  and  Columbia  meters. 

The  Hess-Bright  Manufacturing  Company,  Philadelphia, 
Pa.,  announces  that  B.  D.  Gray  has  been  elected  president  to 
succeed  F.  E.  Bright.  Mr.  Bright  remains  identified  with 
the  company  as  chairman  of  the  board  of  directors. 

$500,000  Apartment  Building  to  Have  Electric  Ranges. — 
What  is  said  to  be  one  of  the  finest  apartment  houses  yet 
constructed  on  the  Pacific  Coast,  now  being  built  in  Los 
Angeles,  will  be  equipped  with  thirty-nine  No.  50  Hughes 
electric  ranges. 

The  Pyrene  Manufacturing  Company,  52  Vanderbilt  Ave- 
nue, New  York  City,  manufacturers  of  fire  extinguishers, 
has  recently  increased  its  line  of  products  by  including  a 
complete  outfit  of  fire-fighting  appliances  for  use  in  all  cases 
except  for  large  vehicles  and  places  where  sprinkler  systems 
are  installed. 

The  H.  W.  Johns-Manville  Company  has  just  opened  a  new 
branch  office  at  Great  Falls,  Mont.,  at  418  Ford  Building,  in 
charge  of  J.  H.  Roe.  With  the  opening  of  the  Great  Falls 
office  the  company  increases  its  number  of  branches  to  fifty- 
five.  The  new  branch  is  made  necessary  by  rapidly  increas- 
ing business  in  this  territory. 

Judges  on  Western  Electric  Fan  Display  to  Meet  on  Mon- 
day.— The  board  of  judges  on  the  1916  fan  window  display 
contest  conducted  by  the  Western  Electric  Company  will 
meet  in  New  York  on  Monday,  Oct.  16.  O.  H.  Caldwell, 
assistant  managing  editor  of  the  Electrical  World,  will 
represent  that  paper  on  the  board. 

General  Insulate  Company,  1008-1014  Atlantic  Avenue, 
Brooklyn,  N.  Y.,  molders  of  Insulate  products  and  "Hi-Heet" 
specialties,  announce  the  appointment  of  Bailey-Drake  Com- 
pany, 236  Title  Insurance  Building,  Los  Angeles,  Cal.;  149 
New  Montgomery  Street,  San  Francisco,  Cal.;  Denham 
Building,  Denver,  Col.;  Maritime  Building,  Seattle,  Wash.,  as 
their  agent  in  that  section. 

Argentina  to  Manufacture  Incandescent  Lamps.  —  A  re- 
cently organized  company  is  initiating  the  manufacture  of 
electric  lamps  in  Argentina.  This  company,  which  operates 
under  the  name  of  La  Compania  Argentina  de  Lamparas 
Electricas  Z,  has  imported  machinery  and  apparatus  for  its 
plant,  and  expects  to  be  able  to  offer  the  public  in  October 
the  first  electric  lamps  of  Argentine  manufacture.' 

Test  on  Electric  Fire  Alarm  System. — A  test  on  the  effi- 
ciency of  the  automatic  fire  alarm  system  installed  on  Pier 
7  on  the  Lackawanna  Railroad  Company  at  Hoboken,  N.  J., 
was  made  on  Tuesday,  Oct.  3.  The  test  was  made  for  the 
benefit  of  the  Railway  Fire  Protection  Association  delegates. 
A  small  amount  of  excelsior  was  set  on  fire,  and  in  thirty- 
five  seconds  the  detector  located  nearest  the  fire  gave  the 
alarm.  These  detectors  are  manufactured  by  the  Metropoli- 
tan Electric  Protective  Company,  130  West  Twenty-sixth 
Street,  New  York  City. 

Junior  Range  Campaign  Starts.  —  The  Western  Electric 
Company  has  started  its  second  campaign  on  the  "Junior" 
electric  range.  The  range  was  first  brought  out  last  year 
and  met  with  a  great  success.  This  year's  range  is  the 
duplicate  of  that  brought  out  last  year.  The  general  pub- 
licity campaign  includes  a  half  page  in  the  Saturday  Eve- 
ning Post  and  two  full  pages  in  St.  Nicholas.  Cut-outs, 
stuffers  and  other  dealer  helps  will  be  furnished  by  the 
Western  Electric  Company,  which  states  that  to  all  indi- 
cations the  1916  campaign  will  eclipse  that  of  1915. 

Fiery  Trial  for  Lamp  Guards. — W.  N.  Matthews  &  Brother 
of  St.  Louis  have  in  their  possession  an  exhibit  of  a  lamp 
guard  which  they  state  substantiates  their  claims  for  long 
life.  E.  P.  Winters,  chief  electrician  of  the  Woodward  (Ala.) 
Iron  Company,  supplied  the  evidence  as  follows:  "I  have  a 
'Hold-Fast'  lamp  guard  that  has  gone  through  a  by-product 


coke  oven  and  has  come  out  undamaged  and  is  almost  en- 
tirely inclosed  in  coke.  It  strikes  me  as  a  rather  interesting 
specimen,  and  if  you  like  to  have  it  I  will  send  it  to  you 
by  express."  Needless  to  say  the  offer  was  accepted  by  the 
St.   Louis   company. 

Stanley  &  Patterson,  Inc.,  New  York,  announce  that  they 
have  purchased  the  entire  business,  trade  marks,  patents, 
finished  stock,  stock  in  process  of  manufacture,  and  good- 
will of  the  P.  R.  Manufacturing  Company  of  Detroit,  Mich. 
The  plant  is  being  moved  to  New  York  and  consolidated 
with  the  Stanley  &  Patterson  plant,  which  has  heretofore 
been  devoted  to  the  manufacture  of  Faraday  signal  gongs. 
Mr.  Proctor  of  the  P.  R.  Manufacturing  Company  will  be 
associated  with  Stanley  &  Patterson  and  in  direct  charge 
of  manufacturing.  Stock  on  hand  and  in  process  of  manu- 
facture will  permit  reasonably  prompt  shipments  of  most 
of  the  standard  P.  R.  lines. 

Holiday  for  His  American  S.  K.  F.  Employees.— -On  Sat- 
urday, Sept.  23,  Sven  Winquist  of  Gothenburg,  Sweden, 
inventor  of  the  S.  K.  F.  ball  bearing,  visited  the  new 
American  factory  of  the  S.  K.  F.  Ball  Bearing  Company 
at  Hartford,  Conn.  Mr.  Winquist  is  president  of  the 
Swedish  company  and  a  trustee  of  the  Connecticut  company. 
After  inspecting  the  factory  he  expressed  himself  as  very 
much  pleased  with  the  splendid  start  made.  The  American 
factory  is  already  producing  more  bearings  than  its  rated 
capacity  and  Mr.  Winquist  stated  that  large  additions  to 
the  present  buildings  would  soon  be  necessary. 

Mr.  Winquist  was  very  much  gratified  to  see  that  the 
quality  of  the  product  of  the  American  factory  was  being 
maintained.  The  raw  material  for  the  bearings — Swedish 
crucible  steel — is  imported  and  the  same  manufacturing 
methods  are  used  at  Hartford  as  in  Sweden.  As  soon  as 
Mr.  Winquist  and  his  party  had  finished  their  inspection  of 
the  factory  he  posted  a  notice  stating  that  in  appreciation 
of  the  excellent  work  done  by  the  Hartford  factory  during 
the  past  few  months,  Saturday,  Sept.  30,  would  be  a  holiday 
with  full  pay. 

British  Companies  Establish  Electrode  Plant. — The  recent 
installation  of  a  number  of  electric  furnaces  in  Sheffield 
has  led  to  an  increased  demand  for  electrodes.  Prior  to  the 
war  the  electrodes  used  in  this  country  were  bought  prin- 
cipally in  the  United  States,  although  some  came  from  the 
Continent.  The  entire  supply  now  comes  from  the  United 
States,  except  those  used  by  one  firm,  which  manufactures 
only  for  its  own  requirements.  The  Electrode  Company  of 
Sheffield,  Ltd.,  has  been  organized  with  a  capital  of  £50,000, 
or  $243,325,  for  the  manufacture  of  carbon  electrodes,  and 
a  plant  is  being  built  which  it  is  expected  will  be  in  opera- 
tion within  the  next  three  months.  The  promoters  of  this 
company  and  the  majority  holders  of  the  stock  are  four 
large  Sheffield  manufacturing  firms,  which  have  installed 
or  have  in  process  of  installation  23  electric  furnaces,  with 
a  total  capacity  of  905  tons.  The  new  company  will  have 
an  output  of  from  3000  to  5000  tons  of  carbon  electrodes 
per  annum.  The  primary  object  is  to  furnish  the  pro- 
moters with  an  adequate  supply  of  electrodes  for  their  own 
furnaces,  although  any  surplus  manufactured  will  undoubt- 
edly be  put  upon  the  market. 


NEW  YORK  METAL  MARKET  PRICES 


-Oct.  3- 


-Oct.  9- 


Selling  Prices 

Bid         Asked 

Copper  £          s        d 

London,  standard  spot 119       10       0 

Prime   Lake 28.25  to  28.50t 

Electrolytic    28.50  to  28. 75t 

Casting    26.50  to  27.00t 

Copper   wire   base 33.00t 

Lead    7.00 

Nickel    50.00 

Sheet  zinc,  f.o.b.  smelter.  .  .  .  15.00 

Spelter  spot 9.55  to    9.67y2 

Tin  straits   38.50 

Aluminum,  98  to  99  per  cent  61.00  to  62.00 

OLD  METALS 

Heavy  copper  and  wire 22.50      to  23.00" 

Brass,  heavy 13.25      to  13. 50' 

Brass,  light   1000      to  10.50' 

Lead,  heavy 5.87  V2  to    6.00- 

Zinc,  scrap 6.50       *"    «  '^^* 


Selling  Prices 


Bid 
£ 

121 
28.25 
28.50 


to    6.75 


Asked 
s       d 
0       0 
to  28.50t 
to  28.751- 
27.121/2  to  27.37 y2t 
33.00t 

7.00 

50.00 

15.00 

9.92y2  tol0.17i^t 

42.75 

61.00      to63.00t 


23.00      to  23.50- 

13.50      to  13. 75 

10.25       to  10.75- 

5.87y2  to    6.00  • 

6.75       to    7.00 


COPPER  EXPORTS 


Total  tons  to  Oct.   9 


5.225 


fNominal. 
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PUBLIC  UTILITY  BONDS  FOR 

SAVINGS  BANK  INVESTMENT 

Investment   Bankers   Committee   on   Public   Service 

Corporations  Make  Recommendations  at 

Cincinnati  Convention 

After  recommending  public  utility  bonds  as  a  means  of 
investment  for  savings  banks  where  there  is  little  oppor- 
tunity for  taking  up  new  real  estate  mortgages  the  public 
service  corporations  committee  of  the  Investment  Bankers' 
Association  in  its  report  at  the  annual  convention  at  Cin- 
cinnati last  week  presented  the  result  of  its  year's  investiga- 
tion in  this  field. 

The  report  quoted  in  part  follows: 

"In  regard  to  the  kinds  of  utilities  which  afford  a  suitable 
field  for  savings  bank  investment,  your  committee  believes 
it  is  advisable,  for  the  present  at  least,  to  include  only  com- 
panies furnishing  artificial  gas,  electric  light  and  power, 
local  transportation  and  telephone  and  telegraph  service  to 
the  public. 

"The  committee,  after  some  study  of  various  utility  prop- 
erties and  the  market  for  their  securities,  would  suggest 
that  companies  must  have  at  least  $500,000  gross  earnings 
in  order  that  their  securities  may  qualify  for  investment. 
This,  also,  has  been  a  matter  of  some  experimenting  in 
order  to  place  the  requirements  at  the  proper  point;  and  it 
has  been  found  that  companies  of  this  size  usually  operate 
in  substantial  centers  of  population  and  have  a  substantial 
amount  of  property  investment.  Further,  companies  with 
earnings  of  the  above  amount  usually  require  bond  issues  of 
a  size  which  insures  a  considerable  distribution  and  conse- 
quently a  better  market  than  is  possible  with  smaller  issues. 
As  in  other  cases  the  decision  must  be  arbitrary,  but  it  is 
believed  that  $500,000  gross  earnings  fairly  marks  the  point 
where  the  advantages  of  a  well-established  market  for  the 
securities  of  a  corporation  may  be  expected  to  exist. 

"The  committee  would  suggest,  in  order  that  there  may  be 
assurance  that  earnings  are  derived  from  a  general  distri- 
bution of  service  as  the  law  intends,  that  if  10  per  cent  or 
more  of  the  gross  earnings  is  derived  from  any  one  cus- 
tomer the  revenue  from  that  customer  shall  be  excluded  in 
determining  the  size  of  the  corporation  for  this  purpose  of 
qualification. 

"In  regard  to  telephone  companies  the  committee  be- 
lieves that  gross  earnings  of  at  least  $1,500,000  should  be 
required  in  order  to  give  the  assurance  that  a  company 
occupies  either  a  large  and  permanent  center  of  population 
or  else  covers  a  large  area  so  as  to  include  a  proper  field 
for  long-distance  communication  and  give  a  full  telephone 
service,  long  distance  as  well  as  local. 

"The  committee  suggests  that  investment  should  be  lim- 
ited to  companies  located  within  the  United  States,  and 
believes  that  investment  can  to  advantage  be  further  limited 
to  those  States  only  which  have  public  utility  commissions 
with  powers  of  protection  of  utilities  and  their  investments. 
It  is  believed  that  sufficient  protection  is  afforded  where  a 
commission,  through  control  of  rates,  can  assure  to  a  com- 
pany a  fair  return  on  its  property  investment,  honestly  and 
prudently  made,  and  where  the  laws  provide  that  any  new 
utility  must  obtain  a  certificate  of  public  convenience  and 
necessity  from  the  commission  before  starting  in  business. 
Consequently,  the  committee  suggests  the  further  restriction 
of  investment  to  utilities  located  in  States  which  give  such 
protection. 

"The  committee  suggests  that  in  selecting  the  securities 
of  companies  which  qualify  for  investment,  the  principle 
should  be  followed  of  allowing  only  bonds  which  are  secured 
by  a  direct  lien  on  operating  property  from  which  the  com- 
pany's gross  earnings  are  derived,  and  are  the  direct  or 
assumed  obligations  of  the  company  which  qualifies,  or  are 
bonds  of  leased  and  operated  properties  guaranteed  as  to 
both  principal  and  interest  by  indorsement  by  such  a  com- 
pany. 

"This  limits  investment  to  mortgage  bonds,  except  that 
the  committee  believes  that  an  exception  may  safely  be  made 
in  the  case  of  a  bond  issue  secured  by  entire  issues  of  first 
mortgage  bonds  of  operating  properties  whose  gross  earn- 
ings are  included  in  a  company's  statement  of  gross  earn- 
ings, as  such  an  issue  would  give  in  effect  a  first  lien  on 
operating  property." 


Corporate  and  Financial 

Cities  Service  Company,  New  York,  N.  Y. — The  directors 
of  the  company  last  week  passed  the  following:  "That  until 
such  time  as  there  has  been  invested  in  the  property  of  the 
Cities  Service  Company,  or  its  subsidiaries,  from  the  earn- 
ings of  the  company,  a  sum  equal  to  the  entire  par  value 
of  the  preferred  stock  then  outstanding,  there  shall  be  no 
dividends  paid  in  cash  on  the  common  stock  in  excess  of  6 
per  cent  per  annum,  unless  the  company  shall,  for  a  period 
of  six  months,  have  purchased  and  retired  all  preferred 
stock  that  can  be  purchased  in  the  open  market  at  110  per 
cent  or  par  or  less.  That  until  the  foregoing  has  been 
complied  with,  no  surplus  or  portion  of  surplus  created  by 
an  increase  due  to  the  revaluation  of  assets,  already  carried 
on  the  books,  may  be  used  as  a  basis  for  the  distribution  of 
cash  dividends  on  the  common  stock."  The  actual  earnings 
of  the  properties  now  controlled  by  the  Cities  Service  Com- 
pany for  the  past  twelve  months  are  sufficient  to  pay  6  per 
cent  in  cash  on  both  classes  of  stock  and  leave  earnings  in 
excess  of  $6,000,000  to  be  put  into  the  property.  Up  to 
Aug.  31,  there  has  been  put  back  into  the  company  from 
earnings  in  excess  of  cash  dividends  $8,400,000. 

Kentucky   Utilities  Company,   Lexington,  Ky. — President 

Harry  Reid  has  announced  that  his  company  has  purchased 
the  electric  lighting  plants  at  Morganfield  and  Uniontown, 
Ky.,  recently  reported  sold.  The  Kentucky  Utilities  Com- 
pany will  shortly  acquire  other  plants,  Mr.  Reid  stated. 

Northwestern   Electric  Company,   Portland,  Ore. — It  has 

been  announced  that  the  company  has  completed  the  distri- 
bution of  $500,000  additional  of  6  per  cent  preferred  stock. 

Pacific  Gas  &  Electric  Company,  San  Francisco,  Cal. — The 

California  Railroad  Commission  has  issued  an  order  author- 
izing the  Pacific  Gas  &  Electric  Company  to  issue  $659,000 
general  and  refunding  mortgage  bonds,  to  net  not  less  than 
85  per  cent,  and  the  proceeds  to  reimburse  the  company 
for  expenditures  from  income  for  the  retirement  of  $560,000 
of  its  bonds.  The  company  paid  to  the  Mercantile  Trust 
Company  of  San  Francisco,  as  trustee,  $560  000  to  retire 
outstanding  bonds  of  the  Oakland  Gas,  Light  &  Heat  Com- 
pany, a  subsidiary  of  the  Pacific  company.  The  Oakland 
company  had  issued  bonds  in  the  total  sum  of  $1,000,000. 
Of  this  amount  $440,000  were  redeemed  through  the  opera- 
tion of  a  sinking  fund,  and  the  balance  matured  on  March 
16  of  this  year,  and  was  duly  redeemed.  The  company 
stated  that  it  expected  to  sell  the  bonds  for  more  than  85 
per  cent. 

Public  Service  Company  of  Northern  Illinois,  Chicago,  IlL 
— The  directors  on  Sept.  25  declared  a  quarterly  dividend 
of  1.75  per  cent  on  its  common  stock,  thus  increasing  the 
rate  from  6  per  cent  to  7  per  cent  per  annum.  A  year  ago 
the  rate  was  increased  from  5  per  cent  to  6  per  cent.  The 
directors  also  declared  the  usual  quarterly  dividend  of 
1.5  per  cent  on  the  preferred  stock.  Both  dividends  are 
payable  on  Nov.  1  to  stock  of  record  as  of  Oct.  17. 

Southern  California  Edison  Company,  Los  Angeles,  Cal. — 
By  declaring  a  quarterly  dividend  of  1.75  per  cent  on  its 
common  stock  payable  on  Nov.  15  to  stock  of  record  Oct.  31 
the  company  raises  to  stock  from  a  6  per  cent  basis  to  a  7 
per  cent  basis.  Since  the  $4  000,000  preferred  stock  of  the 
company  participates  equally  with  the  common  stock  in  divi- 
dends, which  had  previously  been  5  per  cent,  the  preferred 
stock  automatically  is  placed  on  a  7  per  cent  basis. 

The  United  Gas  and  Electric  Corporation,  New  York, 
N.  Y. — Earnings  of  the  subsidiary  operating  companies  of 
the  United  Gas  &  Electric  Corporation  for  the  twelve  months 
ending  July  31,  1916,  as  compared  with  the  previous  year 
were: 

Gross    $14..531,468 

Net     6,454,374 

Fixed   charges    3,473,566 

Net    after    charges 2,980,808 

Westinghouse  Electric  &  Manufacturing  Company,  East 
Pittsburgh,  Pa. — Resolutions  have  been  adopted  by  the  di- 
rectors calling  for  payment  on  Jan.  1  all  of  the  outstanding 
5  per  cent  convertible  bonds  of  the  issue  of  1915  at  105  and 
interest.  Up  to  the  end  of  1916  the  bonds  are  convertible 
par  for  par  into  common  stock,  but  $2,500,000  being  uncon- 
verted so  far.  Those  not  converted  by  the  end  of  the  year 
will  be  redeemed. 
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New  Utility  and  Industrial  Companies 

Tlu'  liuliislrial  Kledric  Company  of  Rochester,  N.  Y.,  hi.s 
been  incorporated  by  Theotlore  T.  lienz,  Edward  F.  Davison 
and  George  W.  Brotsch,  ail  of  Rocliester,  N.  Y.  Tiie  com- 
pany is  capitalized  at  $15,000  and  proposes  to  do  a  general 
electrical  business. 

The  Universal  Electric  Company  of  Arlington,  N.  J.,  has 
been  chartered  with  a  capital  stock  of  $25,000  to  manufac- 
ture and  deal  in  electric  motors,  generators,  etc.  The  in- 
corporators are.  Carl  F'.  Westlin,  Gustav  C.  Westlin  and 
Frank  Koch  of  Arlington,  N.  J. 

The  Baltimore  Electric  Talking  Sign  Company  of  Jersey 
City,  N.  J.,  has  been  incorporated  with  a  capital  stock  of 
$150,000  to  deal  in  signs,  electrical  and  others.  The  incor- 
porators are:  Charles  J.  Garmley,  John  H.  Patterson  and 
Benjamin  R.  Gordon  of  Jersey  City,  N.  J. 

The  O'Connor  Electric  Company  of  Esopus,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $5,000  by  S.  A. 
O'Neill,  A.  Conrow  and  J.  O'Connor,  626  West  End  Ave- 
nue, New  Y'ork,  N.  Y.  The  company  proposes  to  manu- 
facture and  deal  in  electric  vibrators,  immersion  heaters, 
electric  devices,  etc. 

George  W.  Scherff  &  Company  of  New  York,  N.  Y.,  has 
been  chartered  with  a  capital  stock  of  $10,000  to  manufac- 
ture and  deal  in  machinery,  appliances  and  devices  used  in 
connection  with  electricity.  The  incorporators  are:  G.  H. 
Scherff,  C.  W.  Kemmler,  Jr.,  and  H.  S.  Craig,  17  Battery 
Place,  New  York,  N.  Y. 

The  Terminal  Engineering  Company  of  New  York,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $50,000  by 
H.  F.  Thomson,  Richard  J.  Oearborn  and  W.  C.  Brinton, 
7  East  Forty-second  Street,  New  York,  N.  Y.  The  com- 
pany proposes  to  do  a  general  electrical,  mechanical  con- 
sulting-engineering business. 

The  Electrical  Machinery  &  Engineering  Company  of  Po- 
catello,  Idaho,  has  been  incorporated  by  Herbert  R.  Bucks, 
Frank  E.  Sanders  and  Charles  R.  Staymer,  all  of  Pocatello. 
The  company  is  capitalized  at  $25,000  and  proposes  to  do  a 
general  electrical  and  mechanical  engineering  business  and 
to  deal  in  electrical  appliances,  etc. 

The  Electro  Pneumatic  Gear  Shaft  Corporation  of  Wil- 
mington, Del.,  has  been  chartered  with  a  capital  stock  of 
$100,000  to  manufacture  and  sell  the  MacPherson  electro- 
pneumatic  gear  shaft  and  clutch-brake  control  for  use  on 
motor  vehicles  of  all  kinds.  The  incorporators  are:  Jona- 
than H.  Brown,  William  E.  Brown  and  E.  Everett,  all  of 
Wilmington,  Del. 

The  Gaston,  Williams  &  Wigmore  Electrical  Engineering 
Corporation  has  filed  articles  of  incorporation  under  the  laws 
of  the  State  of  Delaware.  The  company  is  capitalized  at 
$100,000  and  proposes  to  carry  on  a  general  electrical  engi- 
neering and  construction  business.  The  incorporators  are: 
M.  J.  Furlong,  A.  J.  Mace  and  R.  H.  Lee  Martin  of  New 
York,  N.  Y.,  and  J.  A.  Wigmore  of  Cleveland,  Ohio. 

The  American  Insulator  Company,  New  Freedom,  Pa., 
has  been  incorporated  under  the  laws  of  Pennsylvania  for 
the  purpose  of  manufacturing  insulators,  particularly  in 
molded  shapes  for  electrical  and  heat  resisting  purposes. 
The  number  of  employees  started  with  is  about  125.  A  die 
making  department  with  about  twenty  die  makers  has  been 
in  operation  for  the  last  month  getting  the  dies  ready  for 
the  production  of  the  insulations  for  which  the  company  has 
already  large  contracts.  The  materials  manufactured,  it  is 
stated  by  company  officials,  are  similar  to  hard  rubber  prod- 
ucts, but  serve  principally  as  substitutes  for  hard  fiber 
and  porcelain  and  are  adapted  for  insulating  parts  for  elec- 
trical appliances,  automobile  lighting  and  generating  sys- 
tems, gear  shift  levers,  steam  valve  handles,  etc.  The  plant 
of  the  company  has  48,000  sq.  ft.  of  manufacturing  floor 
space,  all  one  story  brick  building,  with  ^  steam  power  plant 
of  220  hp.  and  electric  generating  plant.  All  departments 
are  operated  by  individual  motors.  Incorporators  are  H.  C. 
Kugler,  H.  Hendrix,  Dr.  S.  Bowers,  Maurice  Spector,  Ira 
Painter,  Charles  Noonamaker,  William  Ottemiller,  Charles 
Wilde  and  Emile  Hemming,  all  of  York  County,  Pa.  The 
plant  is  located  on  the  Pennsylvania  Railroad  at  New  Free- 
dom, which  it  about  30  miles  from   Baltimore. 


Trade  Publications 

Socket  Appliances.  —  Harvey  Hubbell,  Inc.,  Bridgeport, 
Conn.,  has  prepared  a  leaflet  describing  the  Hubbell  signal- 
it  e  cap. 

Electrical  Supplies. — The  Mohawk  Electrical  Supply  Com 
paiiy  of  Syracuse,  N.  Y.,  has  issued  a  circular  on  electrical 
.supplies. 

Electric  Fans. — The  Kokomo  (Ind.)  Oscillating  Fan  Com- 
pany has  issued  an  envelope  stuffer,  entitled  "A  Breeze 
from    Kokomo." 

Lamp  Guard.— W.  N.  Mathews  &  Brothers,  Inc.,  3709 
Forest  Park  Boulevard,  St.  Louis,  Mo.,  have  prepared  a 
leaflet  on  a  new  lamp  guard. 

Electric  Irons. — A  leaflet  describing  the  Reimers  regulator 
electric  iron  has  been  issued  by  the  Reimers  Manufacturing 
Company,  130  Church  Street,  New  York,  N.  Y. 

Percolators  and  Urns. — Landers,  Frary  &  Clark  of  New 
Britain,  Conn.,  have  issued  a  well  illustrated  circular  on  their 
"Universal"  electric  coffee  percolators  and  urns. 

Lighting  Fixtures. — "Take  a  Tip"  is  the  title  of  a  leaflet 
issued  by  the  New  York  Gas  &  Electric  Appliance  Company, 
569-571  Broadway,  New  York  City,  describing  its  new  Doric 
units. 

Electric  Radiators. — "Lee  Electric  Radiators  and  Electric 
Water  Heaters"  is  the  title  of  a  booklet  prepared  by  the  Lee 
Electric  Radiator  Company,  692  Peoples  Gas  Building, 
Chicago. 

Push  Sockets. — "Push  Sockets"  is  the  title  of  an  interest 
ing  and  well-illustrated  booklet  of  twenty-four  pages,  pre- 
pared by  the   Cutler-Hammer   Manufacturing   Company   of 
Milwaukee,  Wis. 

Fuses. — Schweitzer  &  Conrad,  Inc.,  Berteau  and  Ravens- 
wood  Avenues,  Chicago,  have  issued  Bulletin  No.  lA  de- 
scriptive of  their  S.  &  C.  extra  high-potential  fuses.  The 
text  is  well  illustrated. 

Flasher  Cases  and  Batteries. — The  French  Battery  &  Car- 
bon Company  of  Madison,  Wis.,  has  prepared  Catalog  No. 
32  on  its  flasher  cases  and  batteries  and  ignition  and  tele- 
phone dry  cells.     The  illustrations  are  profusely  colored. 

Water  Treatment. — A  carefully  prepared  booklet  entitled 
"Incrustation,  Corrosion,  Foaming  and  Other  Effects  of  Wa- 
ter Used  in  Steam  Making  and  Methods  of  Prevention"  has 
just  been  issued  by  the  Dearborn  Chemical  Company,  Mc- 
Cormick  Building,  Chicago. 

Electric  Bake  Oven. — The  Hughes  Electric  Heating  Com- 
pany of  Chicago  has  just  issued  a  new  catalog  giving  illus- 
trations and  specifications  of  its  various  types  of  electric 
bake  ovens.  On  the  back  cover  are  listed  the  names  and 
locations  of  some  of  the  250  firms  who  have  installed  the 
Hughes  electric  bake  oven. 

Boiler-Room  Specialties.  —  The  Lagonda  Manufacturing 
Company  of  Springfield,  Ohio,  has  issued  a  sixteen-page 
booklet  that  contains  illustrations  of  the  different  types  of 
Lagonda  tube  cleaners  and  other  specialties,  one  page  being 
devoted  to  each.  The  descriptions  are  brief,  reference  being 
made  to  a  larger  catalog  for  detailed  information. 

Refrigerating  and  Ice-Making  Machinery. — ^The  Frick 
Company  of  Waynesboro,  Pa.,  has  issued  a  176-page  catalog 
on  refrigerating  and  ice-making  machinery  that  gives  neces- 
sary information  as  to  the  art  of  modern  refrigerating 
engineering  and  also  complete  data  on  the  Frick  system. 
The  text  is  well  illustrated  and  shows  care  in  its  make-up 

Consulting-Engineering  Service. — Esterline  &  Angus,  con- 
.sulting  engineers,  Indianapolis,  Ind.,  have  prepared  a  book- 
let entitled  "An  Unique  Service  by  an  Unique  Organiza- 
tion." This  book  sets  forth  the  functions  performed  by  this 
organization,  and  illustrates  its  capacity  and  resourceful- 
ness for  the  successful  solution  of  difficult  problems  in  en- 
gineering design. 

Job  Press  Motors. — The  Sprague  Electric  Works  of  the 
General  Electric  Company,  527-531  West  Thirty-fourth 
Street,  New  York  City,  have  published  Bulletin  No.  48707 
on  direct-current  motors  and  controllers  for  job  presses, 
folders  and  book-binding  machinery.  The  text  is  well  illus- 
trated, showing  various  types  of  motors  and  control  appa- 
ratus, as  well  as  actual  installations. 
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New  England 


MECHANIC  FALLS,  ME.— The  Oxford 
Electric  Light  Company,  recently  organized, 
has  taken  over  the  properties  of  the 
Mechanics  Falls  Electric  Light  Company 
and  the  Norway  &  Paris  Street  Railway 
Company. 

PORTLAND,  ME. — The  Portland  High 
School  Commission  has  awarded  the  con- 
tract for  electrical  wiring  in  the  new  high 
school  building  to  L.  W.  Cleveland  &  Com- 
pany  of  Portland,  at   $22,000. 

CONCORD,  N.  H.— The  Concord  Electric 
Company  has  petitioned  the  Public  Service 
Company  for  permission  to  take  over  the 
property  and  franchises  of  the  Penacook 
(N.  H.)  Electric  Light  Company,  and  also 
to  engage  in  business  in  the  town  of  Bos- 
cawen. 

GREAT  HARRINGTON,  MASS. — The 
Great  Barrington  Electric  Light  Comi)uny 
has  awarded  the  contract  for  the  erection 
of  electric  transmission  lines  to  New  Marl- 
boro and  Southfield  (a  total  of  12  miles)  to 
the  F.  T.  Ley  Company  of  Springfield. 

LOWELL,  MASS. — The  Lowell  Electric 
Light  Corporation  has  applied  to  the  Coun- 
cil for  permission  to  lay  underground  con- 
duits in  Appleton  and  Garnet  Streets. 

PETERSHAM,  MASS. — The  town  of 
Petersham  is  contemplating  the  installation 
of  an  electric-lighting  system.  If  the  pro- 
posal is  carried  through  energy  will  be 
obtained  from  the  Athol  (Mass.)  Gas  & 
Electric    Company. 

THOMPSONVILLE,  CONN.— The  in- 
stallation of  an  ornamental  lighting  sys- 
tem in  the  business  district  is  under  con- 
sideration. 

WEST  CHESHIRE,  CONN. — Plans  have 
been  prepared  by  the  Bell  &  Socket  Com- 
pany for  the  erection  of  a  new  power  plant, 
to  be  located  some  distance  from  its  fac- 
tory. 


Construction 

News  cf  Projects,  Plans,  Bids  and  C"on- 
tracts.     Notes  on  Work  Under  Way 


Middle  Atlantic 

ALBANY,  N.  T. — An  ordinance  has  been 
passed  by  the  City  Council  authorizing  the 
installation  of  ornamental  lamps  in  Lake- 
wood   Boulevard. 

BROOKLYN,  N.  Y. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington,  D. 
C,  until  Oct.  24  for  delivering  at  the  navy 
yard,  Brooklyn,  N.  Y.,  blowers,  silk  cloth 
and  cord,  electrical  supplies,  laundry  ma- 
chinery, etc.  Proposal  blanks  may  be  ob- 
tained at  the  above  office  or  from  the  sup- 
ply officer,  navy  yard,  Brooklyn. 

COHOES.  N.  Y.— The  Cohoes  Gas  Light 
Company  has  applied  to  the  Public  Service 
Commission  for  authority  to  erect  electric 
transmission  lines  along  the  Erie  Canal  be- 
tween the  cities  of  Cohoes  and  Watervliet 
and   the   village  of  Green   Island. 

DANNEMORA,  N.  Y.— Bids  will  be  re- 
ceived by  James  M.  Carter,  superintendent 
of  prisons,  Capital,  Albany,  until  Oct.  18 
for  engine  and  generator  for  the  Danne- 
mora  (N.  Y.)  State  Hospital.  For  details 
see  proposal  columns. 

LANCASTER,  N.  Y. — The  Depew  &  Lan- 
caster Light,  Power  &  Conduit  Company 
of  Lancaster  has  applied  to  the  Public 
Service  Commission  for  permission  to  con- 
struct transmission  lines  in  the  towns  of 
Clarence   and    East   Hamburg. 

LYONS,  N.  Y.— The  local  plant  of  the 
Niagara,  Lockport  &  Ontario  Power  Com- 
pany is  being  enlarged.  The  output,  it  is 
understood   will  be  increased  to  25,000   kw. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  the  Department  of  Public  Charities,  Mu- 
nicipal Building,  New  York,  N.  Y.,  until 
Oct.  17  for  furnishing  material  and  con- 
struction and  equipment  of  an  automatic 
coal  railway  and  trestle  at  the  power  house 
of  the  Metropolitan  Hospital,  Blackwells 
Island.  Blank  forms  and  further  informa- 
tion may  be  obtained  at  fhe  office  of  the 
purchasing  agent.  Tenth  Floor,  Municipal 
Building,  where  plans  and  specifications 
may  be  obtained. 

WATERFORD,  N.  Y.— The  Public  Service 
Commission  has  granted  the  Troy  (N.  Y. ) 
Gas  Company  permission  to  exercise  an  ex- 
tension of  an  electric-lighting  franchise  in 
Waterford. 

WEST  HAVERSTRAW,  N.  Y.— Bids  will 
be  received  by  George  Blagden.  president 
of  board  of  managers.  New  York  State  Hos- 
pital for  the  care  of  Crippled  and  De- 
formed Children,  West  Haverstraw,  N.  Y., 
until  Oct.  27  for  construction,  including 
heating,  plumbing  and  drainage  and  elec- 
tric work  for  the  completion  of  the  main 
building  at  the  New  York  State  Hospital 
for  the  care  of  Crippled  and  Deformed  Chil- 
dren. Drawings  and  specifications  may  be 
obtained  at  the  Department  of  Architecture, 
Capitol,  Albany.  Lewis  F.  Pilcher  is  state 
architect. 


BOYERTOWN,  PA.— The  Boyertown 
Electric  Company,  it  is  reported,  will  close 
down  the  local  plant  and  purchase  energy 
from  the  Metropolitan  Electric  Company 
of  Reading.  The  station  in  Boyertown  will 
be  held  for  use  in  emergencies. 

CHAMBERSBURG,  PA.— The  Cumber- 
land Valley  Utilities  Company,  recently  in- 
corporated, it  is  reported,  will  take  over 
and  operate  Chambersburg,  Greencastle  & 
Waynesboro  Street  Railway  Company,  the 
electric  railway  between  Chambersburg  and 
Shippensburg,  the  Waynesboro  gas  plant, 
the  Waynesboro  electric  plant,  the  proper- 
ties of  Greencastle  electric  light  and  Ship- 
pensburg gas  and  electric  companies.  Op- 
tions have  been  closed  on  these  properties 
by  New  York  City  and  Baltimore  capital- 
ists. 

DARBY,  PA. — The  city  of  Darby  has 
entered  into  a  contract  with  the  Delaware 
County  Electric  Company  of  Lansdowne  to 
light  the  streets  of  the  city. 

GREENVILLE,  PA. — The  Mercer  County 
Light,  Heat  &  Power  Company  of  Green- 
ville is  erecting  a  new  plant,  which  will  be 
completed  about  Jan.  1,  1917.  The  equip- 
ment will  include  two  500-hp.  Erie  City  Iron 
Works  boilers  and  one  500-kw.  General 
Electric  generator.  L.  G.  Lanning  is  su- 
perintendent. 

OIL  CITY,  PA. — The  City  Council  has 
awarded  the  Citizens  Light  &  Power  Com- 
pany a  contract  for  street-lighting  for  a 
period  of  five  years.  The  new  contract 
provides  for  replacing  the  250-cp.  arc 
lamps  now  in  use  with  nitrogen  lamps  of 
400  cp.  and  the  60-cp.  tungsten  lamps  with 
nitrogen  lamps  of  100  cp.  At  the  expiration 
of  the  contract  the  street  lamps  and  fix- 
tures will  become  the  property  of  the  city. 

PHILADELPHIA,  PA.— Work  will  soon 
begin  on  the  installation  of  a  new  City  Hall 
power  plant,  to  cost  about  $90,000. 

PITTSBURGH.  PA.  —  The  Duque.<5ne 
Li.ght  Company  has  petitioned  the  Public 
Service  Commission  for  approval  of  light- 
ing contracts  with  the  borough  of  Rankin 
and  the  township  of  Scott.  A  contract  with 
the  town  of  Johnsonburg  is  still  pending. 

PITTSBURGH,  PA. — The  Pittsburgh 
Trolley  &  Forge  Company  has  engaged  W. 
E.  Moore  &  Company  of  Pittsurgh.  engi- 
neers, to  rearrange  its  forge  and  machine 
shops  for  electrical  operation,  including  the 
installntion  of  an  electric  plant,  individual 
motor  drive,  electric  welders  and  other  im- 
provements. 

WOODBURY,  PA. — The  establishment  of 
a  municipal  electric-light  plant  is  under  con- 
sideration  by  the  City  Council. 

BAYONNE,  N.  J. — The  City  Commission 
is  considering  plans  for  the  installation  of 
a  street-lighting  system  along  lower  Broad- 
way, adjoining  the  Central  Broadway  sys- 
tem, now  in  course  of  construction,  includ- 
ing the  installation  of  an  underground  con- 
duit. 

NUTLEY,  N.  J. — The  Essex  County  Park 
Commission  contemplates  the  installation 
of  a  new  lighting  system  in  Yantacaw  Park. 

TRENTON,  N.  J. — The  Western  Union 
Telegraph  Company  has  been  granted  per- 
mission by  the  Council  to  construct  and 
maintain  conduits  and  underground  ways 
in,  under  and  across  streets  and  alleys  of 
the   city. 

BALTIMORE,  MD. — Contract  has  been 
awarded  by  the  Crown  Cork  &  Seal  Com- 
pany, 1501  Guilford  Avenue,  Baltimore,  to 
the  Consolidated  Engineering  Company, 
Calvert  Building,  for  the  erection  of  a  sub- 
st.nnlion  at  Guilford  Avenue  and  Oliver 
Street. 

BALTIMORE.  MD. — The  Southern  Hotel 
Company,  Calvert  Building,  has  awarded 
contract  for  construction  of  hotel  at  Lie-ht 
and  German  Streets,  to  the  Longacre  Con- 
struction Company  11  East  Fortv-spoond 
Street,  New  York,  N.  Y.  An  electric  light- 
ing and  steam  heating  plant  is  included  in 
the  contract. 

BAY  SHORE  PARK.  MD.— Plans  have 
been  prepared  by  the  Bay  Shore  Park  De- 
velopment Comnany,  Munsey  Building, 
Baltimore,  providing  for  gas  and  electric 
service,  sewer  system,  pier,  etc..  in  connec- 
tion with  the  development  of  Chesapeake 
Rny  land  for  home  sites  Bay  Shore  Park 
offices  are  located  at  Cecil  Avenue  and 
Armstead  Drive. 

LOGAN.  W.  VA. — The  Boone  Power  Com- 
pany, recently  organized,  it  is  reported, 
will  purchase  energy  from  the  Logan  County 
Light  &  Power  Company,  to  be  distributed 


over  existing  lines,  which  it  has  acquired. 
M.  A.  Maxwell,  James  Jones  and  others  are 
interested. 

OCCOQUAN,  VA. — The  Commissioners 
of  the  District  of  Columbia  are  conisidering 
an  appropriation  of  $2,000,  as  recommended 
in  the  annual  report  of  W.  H.  Whittaker, 
superintendent,  for  developing  water  power 
for  work  house  at  Occoquan. 

RICHMOND.,  VA. — A  site  has  been  pur- 
chased near  the  city  of  Richmond  by  the 
James  River  &  Kanawha  Power  Company, 
on  which  it  proposes  to  erect  a  power  plant. 
W.  P.  De  Saussan  is  manager. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  ofiice  of  the  superintendent 
ot  the  U.  S.  Coast  and  Geodetic  Survey,  205 
New  Jersey  Avenue  S.  E.,  Washington, 
D.  C,  until  Oct.  24  for  furnishing  and  In- 
stalling an  electric  lift.  For  details  see 
proposal  columns. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  ollice  of  the  chief  signal  offi- 
cer, War  Department,  Washington,  D.  C, 
until  Oct.  24,  under  proposal  865  for  fur- 
nishing miscellaneous  quantity  of  wire  and 
cable.  For  further  information  address 
Major    Charles    S.    Wallace. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  until  Oct.  17  for  one  dynamometer, 
to  be  delivered  at  the  naval  experiment  sta- 
tion at  Annapolis,  Md.  Proposals  may  be 
obtained  at  the  above  office  or  at  the  navy 
pay    office,    Baltimore,    Md. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  chief  clerk  of 
the  Post  Office  Department,  Washington, 
D.  C,  until  Oct.  25  for  furnishing  and  in- 
stalling the  mechanical  equipment,  includ- 
ing plumbing,  heating  apparatus,  electric 
conduit  and  wiring,  interior  lighting  fix- 
tures, fire-alarm  system,  ash  lift  and  the 
elevator  cars  and  machinery  for  the  United 
States  Post  Office  Department  equipment 
shops,  to  be  located  at  Fifth  and  W  Streets 
Northeast,  Washington,  D.  C. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington 
D.  C,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  supplies  as  fol- 
lows: San  Francisco,  Cal.,  Schedule  252 — 
one  automobile  ambulance.  Washington, 
D.  C,  Schedule  221 — 6600  ft.  single-conduc- 
tor, seven  sets  micrometer  calipers;  Sched- 
ule 225 — one  135-ton  overhead  travelling 
crane,  one  turret  lathe.  Brooklyn,  Mare 
Island,  Schedule  251 — furnishing  and  in- 
stalling miscellaneous  refrigerating  appa- 
ratus. Schedule  250 — eight  engine  room, 
fire  and  bilge,  pumps.  Mare  Island.  Cal., 
Schedule  237 — 6500  ft.  fiexible  plow  steel 
wire  rope.  Schedule  239 — 7000  lb.  sheet 
copper.  Schedule  238 — 228  compression 
grease  cups.  Eureka,  Cal.,  Schedule  249 — 
one  motor  truck.  Norfolk,  Va.,  Schedule 
244 — five  jib  lifting  h.vdraulic  cranes.  New 
Orlean.s  La..  Schedule  24  3 — one  steam 
hoisting  engine,  one  steam  ram  pile  ham- 
mer. Newport,  R.  1.,  Schedule  254 — one 
high-speed,  motor-driven  saw.  ten  14-in. 
diameter  meal  slitting  saws.  Philadelphia, 
Pa.,  Schedule  256 — one  electric  spot  welder; 
Schedule  232 — miscellaneous  sheet  copper; 
Schedule  231 — 168  soldering  coppers; 
Schedule  227 — 1000  lb  seamless  copper 
tubing.  Brooklyn,  N.  Y.,  Schedule  24  6 — two 
electrically-driven  deck  winches.  Boston, 
Mass.,  Schedule  248 — one  16-ln.  automatic 
tapping  machine:  Schedule  232 — 8600  lb. 
bar  copper:  Schedule  224 — 6730  lb.  sheet 
copper.  Mare  Island,  Puget  Round  Sched- 
ule 240 — miscellaneous  seamless  brass  pipe, 
J 150  lb.:  seamless  copper  tubing;  Schedule 
239 — miscellaneous  copper  bar.  Applica- 
tions for  proposal  blanks  should  designate 
the  schedule  desired  by  number. 


North  Central 

HILLSDALE,  MICH.— The  City  Council 
is  contemplating  the  purchase  of  a  turbine, 
to  cost  about  $18,000.  for  the  municipal 
electric-light  and  water-works  plant.  The 
purchase  of  a  chemical  engine  Is  also  under 
consideration. 

NILES,  MICH.— The  Board  of  Electric 
Light  and  Water  Commissioners  expects  to 
purchase  a  120  to  150-hp.  oil  engine  for 
the  municipal  electric  plant.  F.  S.  Hadfleld 
is  superintendent. 

CELVELAND  OHIO— Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies.  City  Hall.  Cleve- 
land, Ohio,  until  Oct.  20  for  non-conduction 
covering  for  covering  steam  pipes.  Specifi- 
cations may  be  obtained  upon  application 
to  the  office  of  the  division  of  light  and 
heat.    Room    204    City   Hall. 

CLEVELAND,  OHIO— Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies.  City  Hall,  Cleve- 
land Ohio,  until  Oct.  18  for  underground 
conduit    for    electric    wire    cables    for    the 
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flitiatlon  plant  at  Division  Avenue  pump- 
l«>K  station.  Specillcations  may  be  ob- 
talnotl  upon  applii'aiion  to  tlie  commis- 
slorur  of  water,  lill   City  Hall. 

DINKIKK.  OHIO.  —  The  Council  has 
awardod  tiie  llanlin-Wyandot  Lightinj; 
Company  of  Kenton  a  franchise  to  supply 
eleciinity  for  street-lighting  in  Dunkirk 
for  a  period  of  ten  years. 

LOWKDLVILI.E,  OHIO.— The  Mahoning 
&  blienango  Jiailway  it  Light  Company  of 
loungstown.  it  is  reported,  contemplates 
Increasing  the  output  of  the  Lowellville 
plant  by  20.000  hp.,  making  a  total  of  60,- 
000   hp. 

ST.  BERNARD.  OHIO— .A.  petition  has 
been  circulated  asking  for  an  ordinanco 
providing  for  a  bond  issue  of  $90,000  for  im- 
provements and  e.xtensioiis  of  the  municipal 
electric-light  plant  and   waterworks  system. 

URBANA.  OHIO.— Arrangements  are 
being  made  by  the  North  Western  Ohio 
Light  Company  of  Urbana  for  the  erection 
of  a  transmission  line  to  Westfield  in  the 
near  future,  which,  it  is  expected,  will 
eventually  be  extended  to  St.  Paris.  Ap- 
proval has  already  been  received  from  the 
Boston  office  for  the  erection  of  a  trans- 
mission line  to  Cable. 

YOUNGSTOWN,  OHIO.— The  City  Coun- 
cil has  granted  the  Mahoning  County  Elec- 
tric Company  a  25-year  franchise  to  supply 
electricity  for  lamps  and  motors  in  Youngs- 
town,  at  the  rate  of  6  cents  per  kw-hr.  for 
the  first  ten  years.  It  is  expected  that  the 
granting  of  this  franchise  will  result  in  the 
erection  of  a  new  power  plant. 

ARLINGTON.  KY.— A  committee  has 
been  appointed  to  make  investigations  rela- 
tive to  the  installation  of  an  electric-light 
and  water  plant  in  Arlington.  A.  U.  Given 
is  chairman  of  committee. 

GREENVILLE,  KY.— At  an  election  to 
be  held  Nov.  7  the  proposal  to  issue  $100.- 
000  in  bonds  for  the  construction  of  an 
electric-light  plant  and  water-works  system 
will  be  submitted  to  the  voters. 

MIDDLESBORO.  KY. — The  power  plant 
and  other  property  of  the  Monarch  Coal 
Company  was  recently  destroyed  by  fire. 
The  loss  is  estimated  at  $5,000. 

BICKNELL,  IND.— The  plant  of  the 
Bicknell  Light  &  Water  Company  has  been 
purchased  by  the  Indiana  Power  &  Water 
Company  of  Bloomfield.  The  local  plant 
will  be  dismantled  and  taken  to  Edwards- 
port.  5  miles  distant,  and  a  larger  plant 
installed  here.  The  new  company  will  sup- 
ply electricity  to  several  surrouniling  towns 
and  is  asking  for  franchises  in  Edwards- 
port.  Westphalia,  Sanborn,  Marco,  Lyons, 
Switz  City  and  Bloomfield.  A  power  plant 
will  also  be  erected  in  Bloomfield.  A  trans- 
mission line  will  be  erected  to  Elnora,  Odon 
and  Newberry.  The  company  will  also  take 
over  the  Lynn  coal  mine,  owned  by  the 
Bicknell  company,  which  will  provide  coal 
for  the  four  power  stations  of  the  company, 
which  will  be  in  operation  in  a  short  time. 

BRYANT,  IND.— The  local  electric-light 
plant,  owned  by  Bowen  &  Son,  was  recently 
Jfstroyed  by  fire,  causing  a  loss  of  about 
♦8,000, 

ARENZVILLE,  ILL.— The  Arenzville 
Light  &  Power  Company,  recentlv  incorpo- 
rated with  a  capital  stock  of  $10,000,  con- 
templates the  construction  of  an  electric- 
light  plant  here.    John  C.  Pratt  is  interested. 

HEBRON,  ILL.— The  L.  E.  Mvers  Com- 
pany, it  IS  reported,  is  extending  its  trans- 
mission lines  to  Hebron  to  furnish  electri- 
cal service  here. 

MUNCIE.  ILL.— The  installation  of  an 
electric-lighting  system  in  Muncie  is  under 
consideration.  Energy  will  probably  be  ob- 
tained from  the  municipal  electric  plant  in 
Pithian. 

ASHLAND.  WIS.— The  Chicago  &  North- 
western Railroad  Company  is  planning  to 
build  a  third  ore  dock  of  5000  tons  capacity 
at  Ashland,  to  cost  about  $2,000,000.  The 
plans  provide  for  a  power  plant. 
_  HORTONVILLE,  WIS.— The  Hortonville 
Heat,  Light  &  Power  Company  has  been 
granted  a  franchise  to  furnish  electricity 
here.  The  city  has  contracted  with  the  com- 
pany for  the  installation  of  a  street-lighting 
system,  consisting  of  25  lamps. 

BETHEL,  MINN. — A  franchise  has  been 
granted  to  the,  Eastern  Minnesota  Power 
Company  of  Pine  City  for  the  installation 
of  an  electric-lighting  system  in  Bethel. 

GAYLORD,  MINN.— The  municipal  elec- 
tric plant  has  been  purchased  bv  the  North- 
ern States  Power  Company  of  Chicago,  til. 
The  company  will  extend  its  transmission 
line  to  Gaylord  in  about  six  months.  F.  J. 
Hecht    is    superintendent. 

HASTINGS,  MINN.— The  Hastings  Elec- 
tric Light  &  Water  Power  Company  con- 
templates improvements  to  its  distribution 
and  transmission  lines  (mostly  rehabilita- 
tion work)  ;  also  to  make  a  number  of  ex- 
tensions to  lines  in  and  around  Hastings, 
Minn.,  and  Prescott.  Wis.  H,  Pritchard  is 
pre«<idenf. 


III;1H1:kg,  MINN.— J.  R  Helberg,  owner 
of  the  local  electric-light  i)lant,  contemplates 
the  election  of  a  transmission  line  from 
Heiberg  to  Gary,  a  distance  of  6  'X;  miles. 

HUTCHINSON,  MINN. — The  Northwest 
Light  &  Power  Company  oi  Hutchinson 
is  erecting  a  13,200-volt  transmission  line 
fiom  I'luto  to  Lester  Prairie  and  VVinsled, 
Minn.,  which  will  be  completed  within  GO 
days.  A  line  is  also  being  l)uill  from 
Hutchinson  to  Silver  Lake,  which  will  be 
finished  soon.  When  the  lines  are  com- 
pleted the  plant  in  Hutchinson  will  supply 
energy  at  Biscay,  Gleiicoe,  Plato,  V'oung 
America,  Norwood,  Lester  Pi'airie,  Win- 
sted  and  Silver  Lake.  While  the  line  will 
carry  13.200  volts,  it  is  designed  for  33,000 
volts.      Thomas    Pitts    is    manager. 

LAKE  PARK,  MINN. — Bids  will  be  re- 
ceived by  the  State  Board  of  Control.  State 
Capitol.  St.  Paul,  until  Oct.  20  for  the  erec- 
tion of  an  electric-light  plant  for  the  Sand 
Beach  Sanatorium  at  Lake  Park.  Specifi- 
cations may  be  seen  at  the  office  of  Rose  & 
Harris,  engineers,  Auditorium  Building, 
Minneapolis. 

MADISON,  MINN. — The  town  of  Madi- 
son is  contemplating  the  installation  of  a 
new  pumping  unit  in  the  municipal  electric 
plant  and  is  in  the  market  for  a  water- 
driven  centrifugal  pumping  outfit,  having 
a  capacity  of  6000  gal.  per  hour,  complete 
with  pump,  motor,  three  phase,  60  cycles, 
220  volts,  and  storm  or  float  switch.  J.  C. 
Bang  is  superintendent. 

MONTEVIDEO,  MINN.— The  Minnesota 
Valley  Power  Company  is  remodeling  its 
plant  at  Montevideo  and  installing  a  355- 
hp.  Freeman  boiler,  equipped  with  me- 
chanical stokers,  one  500-kw.  General  Elec- 
tric turbine.  General  Electric  switchboard, 
three  200-kva.,  23.000/2200  volt  transform- 
ers, electrolitic  lightning  arresters,  etc.  The 
company  is  also  erecting  a  transmission  line 
between  Renville  and  Olivia,  connecting  up 
the  companies  operated  by  the  Renville 
County  Electric  Company  of  Bird  Island. 
It  is  also  building  a  transmission  line  to 
and  a  distribution  system  in  Watson.  J.  W. 
Campbell,  Jr..  is  manager. 

MORGAN.  MINN. — The  Northern  States 
Power  Company  has  taken  over  the  prop- 
erty of  the  Wherland  Electric  Company  of 
Morgan,  which  supplies  electricity  in  North 
Redwood.  Morton.  Morgan,  Franklin,  Gill- 
fillan  and  other  places  in  this  vicinity.  The 
Northern  States  Power  Company  is  extend- 
ing its  transmission  lines  west  from  Min- 
neapolis and  will  supply  the  above  towns 
and  a  number  of  other  towns  in  Central 
Minnesota   through   its   long   distance   lines. 

PARKERS  PRAIRIE.  MINN.  —  The 
Parkers  Prairie  Electric  Company  is  con- 
sidering the  installation  of  a  12-hp.  gas 
engine  and  a  10-kw..  220-volt,  direct-cur- 
rent generator  to  take  care  of  the  night 
load  after  12  o'clock  instead  of  storage 
battery.  The  company  is  also  electing 
about  1  mile  of  pole  line,  for  which  mate- 
rial has  been  purchased.  L.  J.  Morrison 
is    manager. 

PLATNVIEW.  MINN. — The  nropertv  of 
the  Plainview  Electric  Light  &  Power  Com- 
pany has  been  purchased  by  the  Common- 
wenlth  Utilities  Comnanv  Mankato.  The 
new  owners  will  make  improvements  to  the 
property  and  establish  a  24-hour  service. 
Energy  to  operate  the  local  system  will  be 
obtained  from  the  high  power  dam  plant. 

ROBBINSDALE,  MINN. — The  Village 
Council  has  decided  on  the  installation  of 
an  electric-lighting  system  and  other  im- 
provements in  the  village. 

ST.  CLOUD,  MINN.— The  St.  Cloud  Pub- 
lic Service  Company  is  considering  the 
erection  of  an  electric  transmission  line 
from  St.  Cloud  to  Buffalo,  taking  in  Clear 
Lake,  Becker.  Big  Lake  and  other  cities, 
where  it  expects  to  furnish  electrical 
service. 

CEDAR  RAPIDS. — The  Iowa  Electric 
Company  has  applied  to  the  State  Railroad 
Commission  for  franchises  for  the  erection 
of  electric  transmission  lines  in  Delaware 
and    adjacent   counties. 

ELKADER,  IOWA. — Plans  are  being 
considered  by  Schmidt  Brothers  &  Cr>m- 
pany  of  Elkader  for  extension  of  their 
transmission  lines  from  this  city  to  St. 
Olaf  and  Farmersburg. 

FORT  MADISON,  IOW.\. — The  Council 
is  considering  plans  for  the  construction  of 
a  power  house,  34  ft.  by  44  ft.  H.  F. 
Liebbe.  State  Capitol  Building,  Des  Moines, 
is    architect. 

HUMBOLDT,  IOWA. — The  Northern 
Iowa  Gas  &  Electric  Company  has  been 
granted  permission  to  erect  an  electric 
tranmission  line  in  Wright  County. 

SHENANDOAH,  IOWA. — At  the  general 
election  to  be  held  Nov.  7  the  proposal  to 
establish  a  municipal  electric-light  plant 
in  Shenandoah  will  be  submitted  to  the 
voters. 

BARNARD,  MO. — The  Maryville  (Mo.) 
Electric  Light  &  Power  Company  has  been 


granted  a  franchise  to  supply  electricity  In 
Barnard.  Work  will  soon  begin  on  the 
erection   of  a   transmission    line. 

HUIJNSWICK,  MO.  —  The  Brunswick 
Light  iSi  Water  Conii)any  is  erecting  a  trans- 
mission line  from  Brunswick  to  Keytesville 
and  Dalton  to  supply  electricity  for  lamps 
and  motois  in  th(jse  towns.  L.  A.  Nickell  is 
vice-iiresident  and  manager. 

JOl'LIN.  MO. — Bids  will  be  received  by 
the  board  of  education,  Joplin,  Mo.,  until 
Oct.  26  for  consliuctiun  of  a  new  high 
school  building,  to  cost  about  $250,000. 
Separate  bids  to  be  submitted  on  heating, 
plumbing  and  ventilating  systems.  The 
plans  provide  for  the  use  of  xduct,  galva- 
duct  or  sheraduct  conduits,  82  switchboards, 
Western  Electric  Company's  storage  bat- 
tery, Standard  or  Seth  Thomas  master  and 
program  clocks.  Smith,  Rea  &  Lovitt,  602 
Finance  Building,  Kansas  City,  Mo.,  are 
architects. 

LIBERTY,  MO. — A  petition  is  being  circu- 
lated asking  the  city  to  investigate  the  ques- 
tion of  the  purchase  of  the  local  electric 
plant  or  the  installation  of  a  municipal 
electric  plant. 

MARSHFIELD,  MO. — The  Marshfleld 
Electric  Company  is  contemplating  the  in- 
stallation of  a  50-hp.  oil  engine.  As  yet 
nothing  definite  has  been  decided  upon. 

MONTGOMERY  CITY,  MO. — The  Mont- 
gomery Ice  &  Electric  Company  contem- 
plates the  construction  of  a  large  storage 
house  (100  tons  capacity)  for  ice.  E.  H. 
Algermissen    is    proprietor. 

ST.  LOUIS,  MO.— The  Emil  Sieloft  Pro- 
vision Company  is  considering  the  construc- 
tion of  a  cold  storage  plant.  Electricity 
will  be  used  to  operate  cooling  system. 

ST.  LOUIS,  MO.— The  Cupples  Station 
Light,  Heat  &  Power  Company  of  St.  Louis 
has  applied  to  the  Board  of  Public  Service 
for  a  franchise  to  lay  a  lateral  to  conduit 
to  connect  two  of  its  plants  in  the  down- 
town district. 

ST.  LOUIS,  MO.— The  J.  C.  C.  Waldeck 
Electric  Railway  Company  has  submitted' 
to  the  Board  of  Public  Service  an  applica- 
tion to  construct  and  operate  an  electric 
railway  over  Moritrose  Avenue,  from  Mis- 
sour:  Pacific  tracts  to  the  plnnt  of  the  Inde- 
pendent Packing  Company  at  Hickory 
Street  and  Ewing  Avenue. 

SLATER,  MO. — The  purchase  of  a  72-in. 
by  18  ft.  (150  lb.  pressure)  fire  tube  boiler 
for  the  municipal  electric-light  plant  is 
under  consideration.  L.  E.  Shepherd  is 
superintendent. 

WOONSOCKET,  S.  D. — Bids  will  be  re- 
ceived by  the  City  Council,  Woonsocket, 
until  Oct.  16  for  furnishing  and  erecting  a 
pumping  unit,  consisting  of  one  Under- 
writer's standard  centrifugal  fire  pump  of 
500  gal.  per  minute  capacity,  directly  con- 
nected to  a  30-hp.,  60-cycle,  three-phase, 
2300-volt  motor.  Specifications  may  be  ob- 
tained from  Sullivan  &  Putnam,  Huron, 
S.  D. 

ANSELMO,  NEB. — The  Anselmo  Electric 
Light  &  Power  Company  contemplates  the 
purchase  of  meters,  poles  and  wire.  David" 
Christen    is    general    manager. 

ARLINGTON.  NEB. — Orders  have  been 
placed  by  the  Arlington  Light,  Heat  & 
Power  Company  for  a  boiler  feed  pump  and 
vacuum  pump,  both  belt  driven.  The  com- 
pany is  con.«idering  tht  installation  of  an 
ash  and  coal  conveying  appai'atus.  M.  B.  . 
Winspt    is    manager. 

ATKINSON,  NEB.— J.  Skrdla  &  Sons, 
owner  of  the  local  electric-light  plant,  have 
recently  purchased  a  5-kw.  exciter  and 
would  like  to. purchase  a  good  second-hand 
water  wheel   governor. 

BANCROFT,  NEB.  —  Bonds  to  the 
amount  of  $12,000  have  been  issued  for  the 
installation   of   an    electric-lighting   system. 

BERTRAND,  NEB. — At  an  election  to  be 
held  Oct.  17  the  proposal  to  issue  $11,00(> 
in  bonds  for  the  Installation  of  an  electric-> 
light  plant  will  be  submitted  to  the  voters. 

EXETER,  NEB.— The  property  of  the 
Exeter  Light  &  Power  Company  has  recently 
been  taken  over  by  the  Continental  Gas  ft 
Electric  Company  of  Cleveland,  Ohio,  and' 
will  probably  be  connected  with  its  trans« 
mission  lines  next  summer. 

FAIRBURY.  NEB. — The  Water,  Light 
and  Sewer  Commission  is  considering  the 
purchase  of  a  new  300  to  400-hp.  generat- 
ing unit,  consisting  of  a  generator  directly 
connected  to  engine  or  turbine,  for  the 
municipal  electric-light  plant  next  year; 
also  transformers,  from  3  to  10  kw.,  proba- 
bly about  10  in  number.  G.  D.  Myers  is 
manager    and    engineer. 

NORFOLK.  NEB. — The  Nebraska  Gas  & 
Electric  Company  contemplates  extending 
its  electric  transmission  line  from  Tilden 
to  Oakdale,  a  distance  of  10  miles.  W.  G. 
Ross.  505  Karbach  Building,  Omaha,  lar 
general  manager.  ' 

STERLING,  NEB. — Preliminary  survey^ 
have  been  completed  by  the  Sterling  Light 
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&  Power  Company  for  the  election  of  ju 
miles  of  three-phase,  13,200-volt  transmis- 
sion line.  W.  W.  Marks  is  general  man- 
ager. 
FORD,  KAN.— Work  has  begun  on  the 
erection  of  an  electric  distribution  system 
in  Ford.  Energy  will  be  secured  from  an 
electric  transmission  line  which  passes 
through  the  town. 

HAYS,  KAN.— The  City  Council  is  con- 
sidering the  purchase  of  the  plant  of  the 
Hays  Electric  L,ight  Company,  to  be  owned 
and  operated  by  the  municipality.  If  taken 
over  by  the  city  improvements  will  be  made 
to  the  system. 

LENORA,  KAN. — An  election  will  be  held 
Oct.  26  to  submit  to  the  voters  the  proposal 
to  issue  .$10,000  in  bonds  for  an  electric 
lighting   plant    and    city    hall    building. 

MINNEOLA,  KAN. — The  contract  for  the 
installation  of  a  municipal  electric-lighting 
system  is  reported  to  have  been  awarded 
to  the  1.  C.  Bushong  Company  of  (.)ttawa, 
at  115,877.  H.«  VV.  Magruder  of  Liberal  is 
engineer. 

SPRING  HILL,  KAN.— An  election  will 
soon  be  held  to  submit  to  the  voters  the 
proposal  to  issue  $4,000' in  bonds  for  the 
Installation   of   an    electric-lighting  svstem. 


Southern  States 

MADISON,  N.  C. — Bonds  have  been  au- 
thorized for  the  construction  of  an  electric- 
light  and  power  plant,  to  co.st  from  $7,000 
to  $8,000. 

MOCKSVILLE,  N.  C— The  City  Council 
is  considermg  calling  an  election  to  submit 
to  the  voters  the  proposal  to  issue  bonds  for 
the  installation  of  an  electric-lighting  sys- 
tem and  waterworks. 

PILOT  MOUNTAIN.  N.  C— The  Pilot 
Electric  Company  has  been  granted  a  fran- 
chise to  construct  and  operate  an  electric- 
lighting  system  in  Pilot  Mountain  for  a 
period  of  20  years.  Job  Hiatt  and  olliers 
are  interested   in  the  company. 

PAMPLICO,  S.  C— The  contract  for  in- 
stallmg  an  electric-lighting  plant  in  the 
mill  of  the  Dargon  Wagoner  Company  has 
been  awarded  to  L.   H.   White,   at   $1  .'■)00. 

DAWSONVILLE,  GA.— The  installation 
of  an  electric-lighting  system  in  Dawson- 
ville  is  under  consideration.  Howser 
Brothers  are  reported  interested. 

MOORE  HAVEN,  FLA.  —  The  South 
Florida  Farms  Company  is  building  a  com- 
bination electric  and  ice  plant  at  Moore 
Haven.  The  equipment  will  consist  of  one 
30-kw.  and  one  75-kw.,  three-phase,  2300- 
volt  generator  and  a  25-ton  ice  machine, 
driven  by  Diesel  engines.  L.  J.  Schwingel 
of  Moore  Haven  has  change  of  construction 
of  plant. 

KNOXVILLE,  TENN.— Steps  have  been 
taken  by  the  Vine  Street  Business  Men's 
Club  for  the  installation  of  an  ornamental 
street-lighting  system  in  that  section  of  the 
city. 

MARVEL,  ALA. — The  Roden  Coal  Com- 
pany of  Marvel  would  like  to  receive  prices 
and  full  particulars  on  a  150  to  200-kw., 
three-phase,  60-cycle,  2300-volt  generator 
(belted)    with   exciter. 

TALLADEGA,  ALA.  —  The  Alabama 
Power  Company,  it  is  reported,  contem- 
plates the  erection  of  an  electric  transmis- 
sion line  from  its  substation  at  A.shland  to 
the  mining  plant  of  the  Lineville  Graphite 
Company. 

DURANT,  MISS. — Plans  are  being  con- 
sidered for  improvement  to  the  municipal 
electric-light  plant,  including  replacing  the 
Bteam  engine  (belt  driven)  with  a  crude 
oil  engine,  directly  connected,  and 
changing  the  system  from  single  to  three 
phase.      E.   W.   Weathers   is  superintendent. 

DEWITT,  ARK. — The  village  of  DeWitt 
has  granted  the  Stuttgart  (Ark.)  Public 
Service  Company  a  franchise  to  construct 
and  operate  an  electric-light  plant  and 
waterworks  system  here. 

PINE  BLUFF.  ARK. — The  capital  stock 
of  the  Pine  Bluff  Company  has  been  in- 
creased from  $1,200,000  to  $2,000  000.  the 
proceeds  to  be  used  for  future  extensions 
and  improvements  to  electric-light  water- 
works and  street  railway  systems. 

LAFAYETTE,  LA.— An  appropriation  of 
♦  20,000  has  been  made  by  the  Citv  Council 
for  the  installation  of  an  oil  engine  and 
generating  apparatus  at  the  municipal 
waterworks  plant. 

KEY  WEST,  FLA.— Bids  will  be  received 
at  the  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington,  D.  C,  until  Oct. 
28  for  radio  station,  consisting  of  two  wood- 
frame  buildings,  thi-ee  guyed  pipe  masts, 
sewer,  water  and  lighting  svstems.  at  the 
oistant  control  naval  radio  station,  Kev 
West,  Fla.  Plans  and  specifications  mav 
be  obtained  on  application  to  the  Bureau  o'f 


Yards  and  Docks,  or  to  the  commandant  of 

the  naval  yard  named. 

ARDMORE,  OKLA.— The  City  Council 
has  approved  plans  for  the  installation  of 
an  ornamental  lighting  sy  ;tem  which  will 
soon  be  submitted  to  the  voters.  It  is  pro- 
posed to  grant  a  franchise  for  a  period  of 
25  years  to  supply  electricity  to  maintain 
the  system. 

MARLOW  OKLA. — Extensive  improve- 
ments are  contemplated  to  tlie  mutiiciiial 
electric-light  plant  and  waterworks  sys- 
tem, including  the  construction  of  power 
house,  installation  of  engine,  generator  and 
motor,  pumps,  etc.  The  cost  of  the  work 
is    estimated    at    $50,000. 

SKIATOOK,  OKLA.— The  installation  of 
a  municipal  electric-light  plant  and  water- 
works system  in  Skiatook  is  under  consider- 
ation. 

BURNET.  TEX.— W.  C.  Galloway  of  Bur- 
net, it  is  reported,  contemplates  the  instal- 
lation ot   an  electric-light  plant  here. 

JACKSONVILLE,  TEX. — The  Jackson- 
ville Electric  &  Ice  Company,  recently  in- 
corporated with  a  capital  stock  of  $90,000, 
proposes  to  construct  and  operate  an  elec- 
tric-light plant  and  ice  factory  here.  R.  W. 
Baker  of  I'alestine,  Tex.,  is  interested. 

SAN  ANTONIO,  TEX. — The  Alamo  Iron 
Works  is  contemplating  the  use  of  electri- 
cally operated  machinery  throughout  its 
entire  plant,  with  the  possibility  of  in- 
stalling an  electric  generating  plant  of  from 
300  to  500  hp.  A  good  portion  of  the  plant 
is  now  ojierating  by  electricity.  For  fur- 
ther  information   address   Frank  E.   Scovill. 

SAN  BENITO,  TEX. — A  committee  has 
been  appointed  by  the  City  Commission  to 
investigate  the  feasibility  of  the  city  ac- 
quiring an  electric-light  and  water-works 
plant,  to  be  owned  and  operated  by  the 
city. 

SHERMAN,  TEX. — Bonds  to  the  amount 
of  $10,000  have  been  voted  for  the  in- 
stallation of  an  ornamental  street-light- 
ing   system. 

STAMFORD.  TEX.— The  Stamford  Gas 
&  Electric  Company  is  planning  to  extend 
its  street-lighting  service  here. 


Pacific  States 

CHEWELAH,  WASH.  —  Arrangements 
are  being  made  by  the  City  Council  for 
the  installation  of  a  new  street-lighting 
system    in    Chewelah. 

EVERETT,  WASH.— Plans  are  being 
considered  by  J.  F.  Klein  and  associates 
for  the  construction  of  a  power  plant  on  the 
Boulder  River,  located  in  the  southern 
section  of  Snohomish  County.  Notices  of 
water  rights  have  been  filed  and.  it  is  un- 
derstood, that  active  construction  will  soon 
begin.  Water  flow  is  estimated  at  1000  ft. 
per   second. 

NORTH  YAKIMA,  WASH.— The  Pacific 
Power  &  Light  Company  has  notified  the 
Yakima  County  Commissioners  that  it  will 
refuse  the  25-year  franchise  granted  re- 
cently by  the  Commissioners  for  the  erec- 
tion of  a  pole  line  extension  along  the  high- 
ways, near  Sunnyside,  to  supply  electricitv 
to  farmers  in  that  section.  The  company 
insists  on  a  50-year  franchise. 

SEATTLE,  WASH.— C.  E.  Dole,  purchas- 
ing agent  of  the  Alaskan  Engineering  Com- 
mission, Bell  Street  Dock,  Seattle,  will  re- 
ceive bids  until  Oct.  25  for  an  electric 
traveling  shop  crane  and  switch  pointj. 

SPOKANE,  WASH.— An  agreement  has 
been  reached  between  the  Citv  Council  and 
the  Tacoma  Railway  &  Power  Company, 
whereby  the  company  will  secure  energy 
from  municipal  electric  plnnt  on  Nisqu.Tll'y 
River  during  the  low  water  periods  on  the 
Snoqualmie   River. 

BANDON,  ORE. — Two  propositions,  it  Is 
reported,  have  been  submitted  to  the  Ban- 
don  Light  &  Power  Company  bv  the  Ore- 
gon Power  Company  for  the  purchase  of 
its  plant.  One  is  that  the  Oregon  comp.nnv 
supply  electricity  to  operate  the  Bandon 
system  and  the  other  that  the  Bandon 
Light  &  Power  Company  sell  its  plant  and 
distributing  system  to  the  Oregon  company. 
If  the  B.TPdon  plant  is  'taken  over  the  Ore- 
gon company  pLnns  an  expenditure  of  from 
.T.nn.nno  to  Sion.noo.  and  an  additional  $50.- 
nno  to  $fi0,nnn  to  double  the  output  of  the 
Marshfleld  plant.  If  the  transmission  line 
is  extended  to  Bandon  it  will  also  serve 
Parkorsburg.  Lampa,  Prosper  and  all 
ranches  on   the  line. 

MYRTLE  CREEK.  ORE.—Applicatlon 
has  been  made  by  the  town  of  Myrtle  Creek 
to  the  State  Engineer  to  apnroprinte  150 
.second  ft.  of  water  from  the  South  Umpqua 
River  to  develop  power  for  a  municipal 
electric  Plant.  A  dam  27  ft.  hieh  will  be 
built.  The  cost  of  the  proposed  plant  is 
estimated  at  $30,000. 


NORTH  PLAINS,  ORE.— The  Town 
Council,  it  is  reported,  is  negotiating  with 
a  power  company  to  establish  electrical 
service  for  street  and  residential  lighting 
in  North  Plains. 

PORTLAND,  ORE. — The  contract  for  the 
construction  of  i)ower  house  for  the  Sis- 
terhood of  Good  Shei»herd  has  been  awarded 
to  Litherland  &  Abrey  of  i'ortland.  The 
building  will  be  86   ft.  by   112  ft. 

BAKERSFIELD,  CAL.— The  Southern 
Sierras  Power  Company,  we  are  informed, 
does  not  contemplate  the  erection  of  a 
IJole  line  in  the  neighborhood  of  Bakersfleld. 
An  item  in  the  issue  of  Sept.  25  stated 
that  the  company  has  applied  for  a  50- 
year  franchise  to  erect  transmission  lines 
in    Kern    County. 

FORT  BIDWELL,  CAL. — The  Bidwell 
Electric  Company,  recently  organized,  is 
planning  to  supply  electricity  for  lamps  and 
motors  in  Bidwell  East,  Bidwell  West  and 
Lake  County  precincts  of  Modoc  County. 

REDDING,  CAL. — The  Northern  Cali- 
fornia Power  Company  of  San  Francisco 
has  purchased  the  ranch  of  T.  H.  Benton 
on  Battle  Creek,  which  carries  with  it  three 
important  water  rights  from  Digger  Creek, 
Bailey   Creek   and   Battle   Creek. 

SALT  LAKE  CITY,  UTAH.— The  Utah 
I'ower  &  Light  Company  is  planning  to 
erect  an  electric  transmission  line  to  the 
Pacific  property,  located  in  the  American 
Fork  district.  The  company  will  probably 
supply  energy  to  other  mines  in  that  sec- 
tion. 

DOUGLAS,  ARIZ. — The  City  Council  Is 
considering  the  installation  of  an  orna- 
mental street-lighting  system.  George  N. 
Wood   is  city  engineer. 

TEMPE,  ARIZ.— The  City  Council  is  con- 
sidering the  installation  of  a  municipal 
electric-light  plant,  to  cost  about  $26,000. 

BAKER.  MONT.— The  Baker  Light  & 
Power  Company  contemplates  the  purchase 
of  a  72-in.  by  16-ft.  boiler  for  125  lb.  pres- 
sure, one  150-kw.,  three-phase,  60-cycle, 
2300-volt  generator,  50-kva.  in  distributing 
transformers,  cooling  tower  for  125-kva. 
generator,  one  feed  pump,  50  mi.scellaneous 
meters,  50  hp.  in  small  motors,  car  poles, 
10,000  ft.  No.  6  weather-proof  wire  2000 
ft.  No.  8  weather-proof  wire,  100  flat  Irons 
and  five  electric  ranges.  Ernest  G.  Hein- 
rich    is   proprietor. 

MOORE,  MONT. — The  Montana  Power 
Company,  it  is  reported,  is  planning  to  re- 
build its  local  system  next  spring.  J.  David 
is  local  manager. 

RED  LODGE,  MONT.— The  Northwest- 
ern Improvement  Company  of  Red  Lodge 
contemplates  changing  its  street-lighting 
system  from  arc  to  incandescent  lamps. 
Thomas  Murphy  is  master  mechanic. 

ROUNDUP.  MONT. — Bids  will  be  re- 
ceived by  the  city  of  Roundup  until  Oct.  17 
for  installing  street  lamps  in  special  light- 
ing improvement  district  No.  15.  The  plans 
provide  for  2120  lamps.  27,500  ft.  simplex 
park  and  suburban  cable.  Claude  A.  Ren- 
shaw  is  city  engineer. 

YUMA,  COL. — The  town  of  Yuma  ex- 
pects to  enlarge  the  municipal  electric-light 
plant  in  the  near  future  and  is  in  the 
market  for  a  75-hp.  engine  and  generator. 
William  Sydow  is  superintendent. 


Canada 

GRAND  FORK,  B.  C— The  City  Council 
is  considering  extensions  to  the  municipal 
electric-light   plant. 

NELSON,  B.  C. — The  directors  of  the 
Utica  mine,  it  is  reported,  contemplates  the 
construction  of  a  power  plant  to  supply 
electricity  to  operate  the  mine  and  mill. 

GALT,  ONT. — The  town  of  Gait  has  de- 
cided to  double  th''  capacity  of  the  trans- 
mission line  of  the  Hydroelectric  Power 
Commission,  increasing  it  from  6600  to  13,- 
200  volts.  This  will  require  an  enlarge- 
ment of  the  substation  and  additions  to 
plant. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
ollice  of  the  general  purchasing  ofllcer. 
the  Panama  Canal.  Washington,  D.  C.  un- 
til Oct.  25  for  suction  pipe  and  fittings, 
sheet  copper,  copper  tubing,  sheet  brass, 
bronze,  bars,  sheet  tin.  banca  tin.  sheet 
lead,  solder,  wire  electric  cable,  electrical 
attachments,  telephone  supplies,  wire  mold- 
ing, cable  clips,  cable  thimbles,  anchor 
lights,  etc.  Blanks  and  general  Informa- 
tion relating  to  this  circular  (No.  1089) 
may  be  obtained  from  the  above  ofllce  or 
the  ofllces  of  the  assistant  purchasing 
agents.  24  State  Street.  New  York.  N.  Y.  ; 
614  Whitney  Building.  New  Orleans.  La 
and    Fort    Mason,     San    Francisco,     Cal 
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I,iat»,7i>0.         I'^MOC'TKlCAb     I'KOTKCTIVK     DEVICE; 

B.  S.  Aikiiiaii,  Milwaukee,  Wis.  Api). 
Hied  Doc.  21,  191-1.  l*reventiiiK  burn-ouls 
of  electric  motor  wiiuiiiig,  (lei)eiulinK  for 
openition  upon  temperature  of  winding. 
1,199,783.  Lockout  koii  1'auty  Dines  or 
E.VTENsioN  Telephones  ;  O.  D.  M.  Guthe, 
East  Orange,  N.  J.  App.  tiled  May  i:t, 
lyi.'i.  AIYordiiig  clear  circuit  to  central 
ollice  free  from  interruptions,  i)articularly 
applicable  to  automatic  telephone  sys- 
tems. 

1,199,^788.  Telephone  Exciiancb  System  ; 
E.  E.  Hinrichsen,  New  Yoi'k.  N.  Y.  App. 
filed  May  24,  1915.  Central  energy  type 
in  which  it  is  impossible  to  apply  ring- 
ing current  to  busy  line. 

1,199,789.  Electrical  Conductor;  M. 
Hochstader,  Harrisburg,  I'a.  App.  filed 
March  27,  1913.  For  high  tension  under- 
ground cable ;  free  of  internal  sparking 
and    glowing. 

1,199,792.  Electropneumatic  Organ 
Valve  ;  R.  Hope-Jones,  Deceased,  North 
Tonawanda,  N.  Y.  App.  filed  Nov.  14, 
1914.  Simplified  construction  and  greater 
accuracy  obtained  in  operation. 

1,199,797.  Conduit  for  Passenger  Car 
Electrical  Wiring  ;  J.  G.  Lawler,  St, 
Charles,  Mo.  App.  filed  Feb.  10,  1913. 
Main  line  and  circuit  wire  conduits  be- 
tween inner  and  outer  roof  sheets  virtu- 
ally  becoming  part  of  framework. 

1,199,829.  Battery  Meter;  W.  M.  Scott 
and  R.  E.  Tresise,  Cleveland,  Ohio.  App. 
filed  Nov.  6,  1914.  Permanent  magnet 
type  embodying  novel  features  of  con- 
structioh  conducive  to  economy  of  pro- 
duction and  compactness  of  construc- 
tion. 

1,199.831.  Switch  Operating  Mechan- 
ism ;  C.  W.  Squires,  Beverly,  Mass.  App. 
led  Feb.  4,  1914.  Adapted  to  De  struck 
by  trolley  carried  by  car,  closing  circuit 
for  sufficiently  long  time  to  insure  the 
throwing  of  the  track  switch. 

1,199,843.  Circuit  Closer;  R.  A.  "Wash- 
burn, Mason  City,  Iowa.     App.  filed  Nov. 

22,  1915.  For  automobile  signaling  sys- 
tem, affording  visual  and  audible  warn- 
ings  of   stopping,   turning,    etc. 

1,199,846.  Storage  Battrery  Case^  G 
Wheat,  Philadelphia,  Pa.     App.  filed  Nov. 

23,  1915.  Impioved  top  or  cap  providing 
means  for  connecting  wire-containing 
cord,  permitting  free  movement  without 
danger  of  breaking  cord.  , 

1,199,852.  Electric  Circuit  Controlling 
Device  ;  A.  C.  Wyman,  Newton,  Mass. 
App.  filed  Feb.  11,  1915.  Capable  of 
being  operated  by  energy  developed  in 
solids  by  jar,  shocks,  etc.,  as  for  ex- 
ample, movement  of  heavy  body,  as  a 
train. 

1.199.866.  Automatic  Electric  Train- 
Line  Coupling  ;  T.  R.  Brown,  Sparkill, 
N.  Y.  App.  filed  March  31,  1914.  Opera- 
tion of  moving  parts  determined  by 
spring  action,  operating  automatically 
upon    coming    together    of    counter    parts. 

1.199.867.  Automobile-Tail-Light  Indica- 
tor ;  W.  C.  Brown,  Fostoria,  Ohio.  App. 
filed  July  29,  1910.  Shows  whether  tail- 
light  is  burning. 

1,199,916.  Device  for  Operating  Elec- 
trostatic High-Voltage-Current  Gen- 
erators ;  E.  A.  P.  Oppen,  Cologne-Deutz, 
Germany.  App.  filed  Sept.  16,  1915. 
Provides  for  heating  of  air  in  casing  of 
machine    without    special    heating    device. 

1,199,921.  Lifting-Magnet;  G.  H.  Poth, 
Cincinnati,  Ohio.  App.  filed  July  25, 
1913.  Armature  movement  performs 
work,  as  for  instance,  operating  brakes, 
switches,  etc.,  and  specially  designed  for 
long  stroke. 

1,199,923.  Controlling  Mechanism  for 
Electric  Vehicles  ;  F.  E.  Queeney,  New 
York,  N.  Y.  App.  filed  Nov.  30,  1914. 
Providing  interlock  between  controller, 
cut-out    switch    and    braking    mechanism. 

1,199,934.  Tone-Producing  Means  ;  M.  L, 
Severy,  Arlington  Heights,  Mass.  App. 
filed  Feb.  20,  1910.  Of  any  desired 
timbre  by  utilizing  electric  current  in- 
terruptions or  alterations. 

1.199,936.  Overload  Protective  Device  ; 
A.  Simon,  Milwaukee,  Wis.  App.  filed 
Dec.  26,  1913.  Responsive  at  one  cur- 
rent value  upon  initial  closure,  and  an- 
other current  value  after  temporary 
period. 

1,199,947.  Magnetic  Chuck;  O.  S.  Walkei' 
&  I.  F.  Williams,  Worcester,  Mass.  App. 
filed  March  30.  1914.  Provided  with  cir- 
cular holding  face  adapted  to  carry  iron 
and  steel  pieces  operated  on.  Chuck  re- 
volves. 

1,199,972.  Pole-Arm  ;  C.  G.  Ette,  St.  Louis, 
Mo.  App.  filed  March  1,  1915.  For  sup- 
porting insulators  above,  below  and  lat- 
erally displaced  from  the  pole  top ;  single 
cast  metal  member  with  plurality  of  por- 
tions. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents  issued 
Oct.  3,  19 16,  prepared  by  Mitchell 
&  Allyn,  41  Park  Row,  New    York. 


1,199,975.  Solenoid;  B.  E.  Fernow,  Mil- 
waukee, Wis.  App.  filed  April  18,  1914. 
Renders  wear  on  the  parts  or  sticking  of 
plunger    negligible. 

1,199,985.  Circuit-Controller;  A.  J. 
Horton,  White  Plains,  N.  Y.  App.  filed 
Oct.  16,  1911.  Plurality  of  .switches  in- 
terlocked in  such  a  manner  that  one  or 
the  other  of  the  switches  is  always  locked 
in  predetermined  position  when  others 
moved    to    predetermined    position. 

,199,990.  Track  Instrumfnt  ;  J.  N.  John- 
son, Albuquerque,  N.  M.  App.  filed  May 
20,  1914.  For  automatically  indicating 
to  train  despatcher's  office  the  respective 
positions  of  a  number  of  trains  along 
trackway. 

1.199.991.  Electric  Snap-Switch;  O.  E. 
Kenney,  Toledo,  Ohio.  App.  filed  June 
30,  1916.  Of  key  controlled  type  in  which 
cam  member  is  rotated.  Simplified  cam 
construction  effecting  saving  in  material 
and  manufacture. 

1.199.992.  Electric  Snap-Switch;  O.  E. 
Kenney,  Toledo,  Ohio.  App.  filed  June 
30,  1916.  Key-controlled  type  with  ro- 
tating cam.     Simplified  cam  construction. 

1,200,004.  Telegraph-Key  ;  M.  H.  Meeker, 
Council  Bluffs,  Iowa.  App.  filed  Sept. 
25,  1913,  Providing  adjustable  cush- 
ioned contact  point  for  relieving  jar 
when   key   is  depressed. 


No.    1,200,040 — Electric   Lamp 

1,200,017.  Induction-Coil  and  Related 
Parts  ;  G,  Parker,  Foxboro,  Mass.  App. 
filed  Feb.  9,  1914.  For  use  with  plural- 
ity of  operating  current  sources,  securing 
better  balance  between  condenser  ca- 
pacity, operating  current  and  co-opeart- 
ing  parts. 

1,200,025.  Process  of  Recovering  Metal  ; 
C.  J.  Reed,  Glenside,  Pa.  App.  filed 
Aug.  25,  1915.  From  ores  and  other 
material  by  electrochemical  operations  on 
aqueous  solutions  containing  metals. 

1,200,038.  Signaling  Mechanism  ;  F.  O. 
Singer,  Chicago,  111.  App.  filed  Dec.  22, 
1915.  For  selecting  signals  and  for  con- 
trolling electric  circuit  in  accordance  with 
selected    signal. 

1,200,040.  Electric  Lamp;  J.  B.  Speed, 
West  New  Brighton,  N.  Y.  App.  filed 
Feb.  23,  1915.  Gives  off  light  for  con- 
siderable period  of  time  after  lamp  is 
extinguished.  Light  given  off  stored 
while   lamp   was  burning. 

1,200,063.  Electric  Condenser;  E.  B. 
Wheeler  &  M.  Sultzer,  East  Orange, 
N.  J.  App.  filed  Jan.  15,  1916.  Con- 
structed to  be  capable  of  a  high  degree 
of  capacity  adjustment  during  manufac- 
ture. 

1,200,074.  Combination  Electric  Switch  ; 
O.  H.  Bloomquist,  Crooks,  Iowa.  App. 
filed  Jan.  13,  1914.  Connected  in  differ- 
ent series,  indicating  characters,  adjacent 
switches  enabling  operator  to  complete 
circuit  by  secret  combination,  capable  of 
large  variations. 


1.200.081.  Telephone  Exchange  System; 

II,  1'.  Clausen,  Mount  Vernon,  N.  Y. 
App.  led  March  15,  1915.  Improved  sig- 
naling means  for  system  of  central  en- 
ergy  type. 

1.200.082,  Telephone  Transmission  Sys- 
tem ;  E.  11,  Colpitis,  East  Orange,  N.  J. 
App,  filed  Dc<^  27,  1915.  To  increase 
amplification  at  which  a  telephone  re- 
peater may  operate  with  stability  under 
practically    loaded    line    condition. 

1,200,095.  Selectively  Operated  Circuit 
CoNTKoLLiNo  DEVICE  ;  J.  C.  Field,  Orange, 
N.  J.  App.  filed  March  26,  1915.  Se- 
lectively operated  step  by  step  device 
operating  efficiently  in  res,ponse  to  alter- 
nating current   impulse. 

1,200,105.  Electrically  Operated  Typb 
Writer  ;  E.  Hausberg,  Charles  City, 
Iowa.  App.  filed  July  25,  1912.  Electro- 
magnetic means  for  operatively  connect- 
ing any  one  of  the  series  of  type  bar 
operating  levers  to  a  universal  operating 
bar. 

1,200  122.  Method  and  Apparatus  for 
Eliminating  Moisture  from  Evacuated 
Spaces;  A.  J.  Liebmann,  New  York, 
N.  Y.  App.  filed  May  17,  1915.  Great 
difference  of  temperature  created  between 
space  to  be  exhausted  and  free  from 
moisture  and  the  space  in  which  drying 
substance    is    preferably    kept. 

1,200,153.  Circuit  Controller  for  Smoke 
AND  Fire  Detecting  Devices  ;  J.  War- 
shawsky,  A.  Rodack  and  A.  Rodack,  Jer- 
sey City,  N.  J.  App.  filed  Nov.  2,  1914. 
Means  for  detecting  smoke  or  like  hot 
gases  to  actuate  fire  fighting  device  such 
as  alarm  gong  or  switch. 

1,200,156.  Telephone  Exchange  System  ; 
J.  L.  Wright,  Cleveland,  Ohio.  App. 
filed  July  10,  1915.  Switches  and  con- 
trolled devices  co-o.perate  to  insure  posi- 
tive and  accurate  stopping  of  the 
switches. 

1,200,165.  Method  and  Apparatus  for 
Sterilizing  ;  C.  F.  Burgess,  Madison, 
Wis.  App.  filed  Oct.  30,  1913.  Treat- 
ment of  liquids  by  electrolytic  action  as 
typified  by  purification  of  water  for 
drinking  purposes. 

1,200,168.  Pull  Chain  Guide  for  Elec- 
trical Sockets  ;  F.  H.  Chapman  and 
O.  E.  Kenney,  Toledo,  Ohio.  App,  filed 
Dec.  10,  1915.  Improved  means  for  at- 
taching chained  guides  to  pull  sockets. 

1,200,183.  Dental  Vulcanizer  ;  G.  B.  Fra- 
ley.  Liberty,  N.  Y.  App,  filed  Dec,  15, 
1915.  Electric  heating  elements  and  con- 
nections disposed  to  be  readily  with- 
drawn. 

1,200,210.  Transmitter  for  Etheric  ob 
Wireless  Telephone  Systems  ;  F,  H. 
Millener,  Omaha,  Neb.  App.  filed  Nov. 
7,  1912.  The  purpose  sought  is  to  im- 
press upon  the  transmitting  medium 
sharp,  clear  impulses  insuring  corre- 
sponding production  at  receiving  station. 

1,200,213.  Electric  Supply  and  Control 
System  ;  J.  L.  Milton  Anderson,  Ind. 
App.  filed  May  15.  1914.  Used  in  con- 
nection with  gas  engines  for  ignition  of 
same   and   operation   of   lights. 

1,200,233.  Electrical  Apparatus;  J.  S. 
Preston,  Schenectady,  N.  Y.  App.  filed 
Dec.  30,  1914.  Relates  to  a  number  of 
types  of  ele.ctrical  apparatus  likely  to  be 
damaged  through  resonating  with  ab- 
normal  frequencies. 

1.200.257.  Arc  Lamp;  C.  P.  Steinmetz, 
Schenectady,    N.    Y.      App.    filed    Oct.    3, 

1912.  Improved  method  of  and  appa- 
ratus for  operating  arc  lamps  on  alter- 
nating current  system. 

1.200.258.  Arc  Lamp;  C.  P.  Steinmetz, 
Schenectady,    N.    Y.      App.    filed    Jan.    13, 

1913.  Method  and  apparatus  for  operat- 
ing arc  lamps  on  alternating-current  sys- 
tem in  which  electrodes  used  give  flaming 
or   luminous   arc. 

1,200,264.  Electrically  Operated  Hoist; 
F.  L.  Stone,  Schenectady,  N.  Y.  App. 
filed  Sept.  14,  1914.  To  prevent  over- 
winding. 

1,200,267.  Lock  for  Automatic  Hoods; 
A.  P.  Sunnergren,  Wilkinsburg,  Pa.  App. 
filed  Feb.  4,  1915.     Electrically  controlled. 

1,200,277.  Automatic  Switching  Opera- 
tor's   Telephone  ;    R.    I.    Utter,    Chicago, 

III.  App.  filed  Oct.  1,  1913.  Connecting 
card  circuits  with  another  operator's 
telephone    when    use    is    discontinued. 

1,200,294.       Insulator;    W.    G.    Ayre    and 

F.   L.   Shaw,   Baker  and   Durkee,   Oregon. 

App.  filed  Jan.  9,   1914.     Self  locking  and 

tieless   design. 
1,200,310.     Motor  Control  System  ;   F.   E. 

Case,  Schenectady,  N.  Y.     App.  filed  Nov. 

21,    1914.       Means    for    starting    and    ac- , 

celerating,  dependent  upon  predetermined! 

current    values. 
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Good  to  the  Greatest  Number 

STRENGTH  in  an  association  is  measured  largely  by 
the  closeness  of  the  relation  between  the  organization 
as  such  and  the  members  who  provide  its  moral  and 
financial  backing.  However  high  its  just  rank,  no  associ- 
ation is  so  great  but  that  its  vision  of  the  future  may  be 
enlarged.  The  innovation  of  the  American  Institute  of 
Electrical  Engineers,  introduced  at  the  suggestion  of 
President  Buck,  in  holding  its  October  meeting  in  Phil- 
adelphia, in  omitting  the  usual  New  York  meeting  at 
this  time  and  in  thereby  concentrating  the  regular 
conferences  of  the  board  of  directors  and  various  com- 
mittees, was  a  departure  which  had  definiteness  of 
aim  and  tangible  results.  Large  attendance  at  the  ses- 
sions of  the  board  and  the  committees  and  enthusiastic 
interest  in  the  proceedings  of  the  regular  meeting, 
with  a  volume  of  attendance  which  attracted  favorable 
comment,  furnish  concrete  evidence  of  indorsement  of 
the  plan.  We  do  not  overlook  the  fact  that  the  sub- 
ject of  supplying  large  single-phase  demands,  which 
was  happily  selected  for  discussion,  is  of  widespread 
and  growing  interest  and  therefore  contributed  to  the 
attendance.  It  is  highly  desirable  that  equally  en- 
couraging attendance  and  keen  interest  shall  mark  the 
repetition  of  the  plan  at  Boston  in  December,  In  going 
to  its  members  the  Institute  is  acting  wisely. 


Control  and  Men 

IT  is  only  infrequently  that  the  control  of  an  impor- 
tant central  station  property  passes  from  one  con- 
spicuous interest  to  another.  Fortunately,  both  for 
the  industry  and  its  patrons,  it  is  not  subject  to  the 
vicissitudes  of  the  corner  grocery  in  a  declining  neigh- 
borhood which  changes  hands  overnight.  In  this  free- 
dom from  irresponsibility  in  public  utility  service  the 
public  has  the  advantage  which  continuing  ownership 
and  policies  give.  Even  in  cases  where  the  financial 
control  is  sold  by  one  group  to  another  there  is  likely 
to  be  implied  or  contractual  stipulation  that  the  man- 
agement shall  remain.  In  one  city  the  sale  of  stock 
by  local  investors  to  a  holding  company  was  followed 
by  the  voluntary  retention  of  the  complete  executive 
and  operating  staff.  Another  instance  is  cited  where 
the  retention  of  the  management  was  one  of  the  condi- 
tions written  in  the  contract  of  sale.  An  old  manage- 
ment has  the  clear  benefit  of  knowing  the  property  and 
the  public.  But  if  for  any  reason  relations  have  be- 
come strained  the  continuance  of  the  old  management 
may  lead  to  serious  complications.  The  holding  com- 
pany in  such  an  event  has  the  easy  alternative  of 
transferring  the  manager.     By  reason  of  its  wide  scope 


of  operations  it  develops  facility  in  fitting  men  into 
their  right  places.  And  the  holding  company  has  so 
strong  an  aversion  to  a  confession  that  it  cannot  "work 
the  situation  out"  that  it  will  resort,  if  necessary,  to 
various  changes  in  the  hope  of  getting  the  man  who 
will  please  the  community.  When  the  community  is 
hard  to  please  the  problem  is  tougher,  but  the  credit 
for  solving  it  is  so  much  the  greater. 


When  Agreements  Are  Disregarded 

IT  was  to  have  been  expected  that  the  manifest  agree- 
ment upon  a  three-year  period  of  non-interference 
would  be  the  primary  point  in  the  defense  of  the  New 
York  Edison  Company  against  the  pending  effort  to 
reopen  its  rate  case.  If  the  present  Public  Service 
Commissioners  decide  that  they  are  not  bound  by  the 
act  of  their  predecessors  in  office  it  will  be  proof  posi- 
tive that  such  forms  of  agreement  are  unreliable.  The 
commission  of  1915  made  an  arrangement  for  a  material 
rate  reduction,  but  the  august  members  who  hold  office 
a  year  later  proceed  to  investigate  without  apparently 
any  doubt  that  they  have  legal  justification  for  so  doing. 
They  do  not  take  upon  themselves  the  burden  of  pre- 
senting detailed  reasons  why  they  should  use  their 
power.  Evidently  the  task  of  convincing  them  why  they 
should  not  use  it  during  the  three-year  period  is  left 
to  the  company.  If  excessive  earnings  are  the  excuse 
for  subjecting  the  company  to  a  new  rate  inquiry,  will 
a  deficiency  in  earnings  be  regarded  as  just  basis  for 
another  investigation  in  which  the  purpose  will  be 
increase  rather  than  decrease  of  costs  to  the  consumers? 
Optimistic  as  the  central  station  operator  is  taught  by 
his  experience  to  be,  he  will  not  maintain  that  the  cur- 
rent high  rate  of  growth  is  the  percentage  upon  which 
he  may  conservatively  figure  for  future  years.  Clearly 
the  company  is  warranted  in  its  presentation  of  facts 
showing  that  the  present  rate  of  increase  is  abnormal 
and  that  high  costs  of  labor  and  materials  are  likely  to 
absorb  in  the  future  a  larger  proportion  of  the  revenues 
from  electric  service. 


A  Seller's  Market  in  Bonds 

THE  present  is  a  seller's  market  in  seasoned  securi- 
ties. Central  station  companies  generally  have 
been  able  to  benefit  from  the  large  absorbing  power 
among  investors.  When  the  buyer  comes  to  you  with 
money  in  hand  it  means  a  quick  sale  for  bonds  at  good 
prices.  And  the  peace  of  mind  which  the  transaction 
brings  is  refreshing  to  the  man  who  has  been  ac- 
customed to  take  his  bonds  to  the  banker  to  find  what 
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figure  would  be  quoted.  01"  course  the  wheel  will  turn 
again  some  day  and  the  odds  will  be  with  the  buyer.  But 
the  conditions  have  been  so  favorable  for  financing  capi- 
tal requirements  that  electric  central  station  companies 
are  well  fortified  against  that  eventuality  of  the  uncer- 
tain future.  Remarkable  as  is  the  earning  record  of 
1916  it  is  not  more  impressive  than  the  change  in  the 
investment  situation.  At  the  beginning  of  the  Euro- 
pean war  the  hope  of  raising  capital  was  a  slight  one. 
The  lessons  of  the  ensuing  period  of  economy  will  not 
be  forgotten  easily  by  those  who  felt  the  strain.  Then 
the  complete  change  of  front  followed.  Banker's  readi- 
ness to  finance  turned  to  eagerness  as  business  boomed. 
The  marketing  of  long-time  bonds  meant  cash  in  hand 
and  the  liquidation  of  short-time  loans.  Whatever  the 
near  future  may  develop,  central  station  companies  gen- 
erally have  financed  their  immediate  capital  require- 
ments upon  very  satisfactory  terms  and  will  enter  the 
approaching  busy  season  without  the  handicap  of  bur- 
densome early  maturities  of  debts  bearing  high  inter- 
est rates. 


Limitations  of  Direct- Current  Machines 

THE  paper  by  Messrs.  Sykes  and  Hall,  entitled 
"Electric  Drive  for  Reversing  Rolling  Mills," 
which  was  presented  at  the  Cleveland  A.  L  E.  E.  con- 
vention last  June,  gave  particulars  concerning  several 
electric  reversing  mill  installations.  A  steel  rolling 
mill  is  a  very  severe  test  of  the  capabilities  of  an  elec- 
tric motor  drive,  both  from  mechanical  and  electrical 
standpoints.  A  reversing  rolling  mill  is  a  doubly  severe 
test,  and  the  men  who  handle  these  rolls  in  service 
ordinarily  regard  them  as  neither  giving  nor  taking 
mercy.  Consequently,  these  machines  must  be  very 
ruggedly  designed  and  constructed.  In  the  discussion 
of  the  paper,  it  was  contended  that  certain  recent  Euro- 
pean practices  had  put  these  plants  into  the  shade,  and 
that,  in  particular,  a  much  higher  output  per  unit 
weight  had  been  obtained  from  the  direct-current  gen- 
erators supplying  the  drives  by  employing  higher  rotary 
speeds. 

In  the  article  on  page  810  Prof.  Alexander  Gray  con- 
tinues the  discussion,  with  an  analysis  of  the  sizes  and 
speeds  of  direct-current  generators  such  as  are  adapt- 
able to  rolling  mill  service.  His  conclusion  is  that  the 
relatively  high  European  rotary  speeds  referred  to  call 
for  rotor  peripheral  velocities  of  about  17,000  ft.  per 
minute  (86  m.  per  second),  and  such  speeds  would  call 
for  changes  in  construction  that  might  not  be  econom- 
ical. It  is  self-evident  that  the  output  per  unit  weight 
of  dynamo  machines  increases  with  the  rotary  speed, 
and  that,  as  engineering  advances,  we  may  expect  to 
see  rotary  speeds  increased.  If  there  is  a  service,  how- 
ever, in  which  it  is  desirable  to  be  conservative  with 
generator  speeds,  it  is  the  jerky  intermittent  service 
of  reversing  rolling  mills,  electrically  driven.  Here, 
indeed,  safety  may  well  be  the  first  consideration.  We 
would  rather  be  adversely  criticised  for  low-speed  Amer- 
ican rolling  mill  generators  than  for  low-speed  Amer- 
ican steam  turbines. 


The  Modern  Cotton  Mill  Drive 

IT  is  a  little  more  than  a  score  of  years  since  the  first 
American  cotton  mill  was  equipped  with  electrical 
drive.  Since  then  the  advantages  of  the  method  have 
come  to  be  more  and  more  completely  understood,  and 
as  transmission  networks  have  been  extended  in  the 
South  cheap  electric  power  has  been  made  widely  avail- 
able and  many  mills  have  been  fitted  up  to  take  advan- 
tage of  it.  The  Alabama  plant  which  is  described  in 
this  week's  issue  is  somewhat  out  of  the  ordinary  in 
the  details  of  its  motor  drive,  especially  in  that  it  is 
fitted  by  a  most  ingenious  plan  for  the  use  of  its  original 
steam  drive  at  times  of  low  water.  Few  electrical 
transmission  plants  are  able  to  deliver  continuous  power 
up  to  anything  like  a  full  development  of  the  stream. 
In  fact,  it  is  quite  impossible  to  utilize  a  very  large 
proportion  of  the  run  off  without  large  storage  facili- 
ties, and  the  Southern  Appalachian  region,  to  which 
the  plant  here  considered  is  tributary,  has  practically 
no  natural  lakes  and  somewhat  inefficient  facilities  for 
artificial  storage.  Hence  it  happens  that  the  Avondale 
Mills  are  operated  on  non-permanent  power,  a  full 
supply  of  electrical  energy  being  guaranteed  for  only 
part  time.  Nevertheless,  the  advantage  of  cheap  power 
for  this  partial  period  is  sufficient  fully  to  justify  elec- 
trical equipment,  although  provision  has  to  be  made  for 
picking  up  the  load  promptly  with  the  compound  con- 
densing engines  used  prior  to  the  advent  of  trans- 
mitted energy. 

The  manufacturing  arrangements  and  drives  in  the 
two  mills  within  a  short  distance  of  each  other,  one  a 
yarn  mill  with  more  than  25,000  spindles  and  the  other 
a  cloth  mill  operating  43,000  spindles  more  and  1200' 
looms,  as  outlined  in  the  article,  are  most  interesting. 
The  spinning  frames  are  grouped  in  fours,  each  group 
driven  by  a  20-hp.  motor.  It  is  found  by  test  that  at 
a  spindle  speed  of  10,000  r.p.m.  the  actual  brake-horse- 
power required  per  frame  is  nearly  4.5.  These  spin- 
ning-frame motors  are  somewhat  out  of  the  ordinary 
in  the  arrangement  of  their  bearings.  Two  double 
pulleys  on  a  long  armature  shaft  carry  in  opposite  pairs 
the  four  belts  for  the  spinning  frames.  This  shaft  has 
two  ball  bearings,  one  in  the  motor  head  and  the  other 
in  the  suspension  block  at  the  extreme  end  of  the  shaft. 
The  rotor,  therefore,  is  overhung,  its  nearer  bearing 
being  that  in  the  head,  with  the  second  out  beyond  the 
pulleys,  an  arrangement  which  is  well  adapted  to  secure 
high  mechanical  efficiency  for  the  drive.  It  is  worth 
noting  that  the  motor  speed  is  nominally  1800  r.p.m., 
the  necessary  machine  speed  being  obtained  by  belting. 
This  is  a  much  higher  motor  speed  than  was  usual  in 
the  earlier  days  of  cotton-mill  driving,  when  design  was 
handicapped  by  time-worn  precedents  now  outgrown. 
The  result  is  a  cheaper,  lighter  and  more  efficient  motor 
equipment.  The  same  tendency  is  well  shown  in  the 
large  motors  used  for  driving  the  looms  and  spoolers 
in  the  cloth  mill.  Each  of  these  motors  is  of  100  hp. 
at  600  r.p.m.,  and  the  average  load  per  machine  is 
nearly  300  looms  and  spoolers  with  an  output  of  750 
lb.  per  day.  With  all  looms  running  the  motors  aver- 
age well  up  toward  their  rated  horsepower,  so  that  they 
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are  working  under  favorable  conditions  of  power  factor 
and  efficiency  nearly  all  the  time. 

The  tests  made  on  the  mill  have  disclosed  a  consid- 
erable amount  of  important  data  regarding  the  horse- 
power required  for  machines  at  varying  speed  and  the 
variations  of  friction  load  under  differing  conditions. 
To  meet  the  requirement  of  taking  over  the  load  in 
times  of  low  water  an  auxiliary  generator  is  installed 
ready  to  be  driven  from  the  compound  engine  of  the 
old  equipment.  This  machine  is  so  located  that  to 
utilize  it  calls  only  for  bolting  on  a  face  plate  coupling 
and  starting  the  engine.  Under  ordinary  circumstances 
the  same  machine  is  utilized  as  a  synchronous  con- 
denser. It  has  a  rating  of  2100  kva.  at  80  per 
cent  power  factor,  and  is  consequently  quite  big  enough 
to  operate  the  cloth  mill  entire.  In  the  yarn  mill  the 
shafting  is  so  coupled  in  groups  that  it  can  be  driven 
from  the  engine  very  much  as  before  the  electrical  in- 
stallation was  made.  The  general  equipment  of  the 
Avondale  Mills  is  a  step  in  the  modernizing  of  the  cot- 
ton industry  which  can  with  advantage  be  taken  wher- 
ever reasonably  cheap  electrical  energy  is  available. 


Coal  Costs  Will  Affect  Rates 

IT  is  generally  true  that  costs  of  production  are  found 
in  the  rates  even  though  temporary  conditions  may 
produce  an  apparently  different  state  of  facts.  At 
present  the  high  cost  of  coal  is  one  of  the  most  serious 
problems  which  cause  misgivings  about  the  future. 
Since  the  sharp  advance  in  coal  prices  comes  in  a 
period  of  great  expansion  and  large  increases  in  earn- 
ings its  effect  is  minimized  by  that  happy  combination 
of  circumstances.  But  the  electrical  industry  is  in  the 
habit  of  basing  operations  and  plans,  not  on  the  in- 
fluences of  the  moment,  but  on  the  "look  ahead"  which 
is  essential  to  successful  management.  Higher  costs 
are  absorbing  part  of  the  revenue  from  the  larger  sales 
of  energy.  Now  the  question  arises:  Will  costs  go  down 
when  sales  of  energy  recede  and,  if  so,  will  the  degree 
of  recession  be  proportionately  the  same?  If  the  in- 
crease in  cost  resulting  from  higher  coal  prices  is  to 
be  permanent  it  will  have  the  result  of  retarding  volun- 
tary rate  decreases.  One  company  has  protected  itself 
by  the  unusual  step  of  purchasing  a  coal  mine.  By 
so  doing  it  safeguards  its  supply.  Unless  its  labor  cost 
in  mining  increases,  its  total  coal  cost  will  not  become 
higher  than  approximately  the  prevailing  price. 


Hot  Spots  in  Converter  Armatures 

IN  the  ordinary  generator,  motor  or  transformer,  the 
conditions  of  construction  and  operation  are  such 
that  although  the  internal  portions  of  the  armature 
winding  may  be  appreciably  warmer  than  the  external 
portions,  yet  the  temperatures  are  uniform  all  around 
the  periphery.  In  detail,  there  may  be  some  minor 
exceptions  to  this  rule,  as  where  ventilating  ducts,  steel 
projections  or  other  structural  elements  may  introduce 
local  dissymmetries  in  the  generation  or  in  the  flow 
of  heat.  Such  slight  departures  merely  give  emphasis 
to  the  general  rule,  that  if  some  particular  coil  or  con- 
ductor among  the  number  occupying  the  periphery  of 
an  armature  becomes  distinctly  hotter  than  the  rest, 
it  is  an  evidence  of  something  wrong.  Armature  con- 
ductors ordinarily  claim  a  pure  thermal  democracy,  and 
no  one  has  the  right  to  consider  itself  any  hotter  than 
the  rest. 

But  in  the  case  of  synchronous  converters,  the  en- 
tering alternating  currents  pass  directly  into  certain 
particular  coils  or  conductors,  called  tap  conductors, 
while  the  direct  current  delivered  is  distributed  over 
a  group  of  coils.  The  result  of  this  arrangement  is  to 
introduce  thermal  class  distinctions,  whereby  certain 
conductors  become  recognizedly  hotter  than  others. 
The  original  theory,  published  by  Steinmetz  about  fif- 
teen years  ago,  showed  that,  at  unity  power  factor,  the 
tap  conductors  became  the  heat-wealthy  and  income- 
taxed  members  of  the  armature  conductor  community, 
but  that  as  the  power  factor  falls  off  the  thermal 
plutocracy  shifted  away  from  the  tap  conductors  toward 
the  conductors  midway  between  the  taps. 

The  extra  copper  losses  in  a  synchronous  converter, 
due  to  a  low  power  factor,  not  only  tend  to  limit  the 
output  by  raising  the  armature  temperature  as  a  whole, 
but  they  also  tend  to  lower  the  rating  of  the  machine 
by  establishing  hot  spots,  or  hot  conductors,  whose 
temperature  rise  limits  the  rating  according  to  inter- 
national convention.  The  rule  is  that  it  is  the  hottest- 
spot  temperature  that  fixes  the  rating  and  output.  The 
article  by  Messrs.  Hanson  and  Corney,  which  appears 
in  this  number,  on  the  results  of  a  test  on  a  15-kw.  syn- 
chronous converter,  indicates  very  clearly  the  difference 
in  temperature  among  the  conductors  at  two  different 
power  factors,  and  appears  to  confirm  the  existing  the- 
ory. The  rapid  decay,  with  time,  of  this  temperature 
difference  is  very  noticeable  in  a  machine  of  the  size 
used  in  this  test. 


THE  next,  or  commercial,  issue  of       Th6    CoiTlinSf    ISSU6S 
the    Electrical    World,    bearing 
date    of    Oct.    28,    will    contain    an 
interesting    discussion    of    a    proposed    co-operative    or 
dividend  type  of  electric  service  rate  which  should  be 
an  effective  means  for  promoting  the  use  of  electrical 
energy   for   cooking    and   water   heating.      The    second 
article  of  a  series  on  foreign  trade  for  electrical  manu- 
facturers and  jobbers  which  enlarges  on  the  opportuni- 
ties outlined  in  our  issue  of  Sept.  23  will  also  appear 
in  that  number.     In  the  first  issue  of  November  articles 


dealing  with  problems  of  public  policy  in 
the  operation  and  management  of  utili- 
ties together  with  discussions  of  broad 
business  questions  will  be  presented.  The  second  num- 
ber of  the  month  will,  as  usual,  deal  with  different  phases 
of  station  and  operating  practice.  The  fourth  number 
of  Electrical  Merchandising,  which  was  issued  under 
date  of  Oct.  15,  carries  to  the  trade  and  selling  side  of 
the  electrical  industi-y  its  usual  quota  of  new  and  helpful 
suggestions,  supplementing  the  editorial  service  of  the 
Electrical  World. 
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of  Important  Move- 
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NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and   Societies 


FOURTEENTH  CONVENTION 

OF  THE  SONS  OF  JOVE 

Changes  Proposed  in  Constitution,  in  the  Financial 
Plan  and  in  the  Constructive  Work  of  Organ- 
izing   Local    Activities — Large    Attend- 
ance Adds  Enthusiasm  to  Meetings 

As  usual,  good  fellowship  was  the  keynote  of  the 
Fourteenth  Annual  Jovian  Convention  at  Indianapolis, 
Ind.,  on  Oct.  17-20.  But  underlying  all  of  the  business 
and  executive  sessions  was  a  note  of  new  purpose  which 


HENRY  L.  DOHERTY 
Jupiter  of  Joviun  Order 


augurs  well  for  the  Jovian  order  of  to-morrow.  In  sev- 
eral of  the  addresses  presented  before  the  convention, 
emphasis  was  especially  placed  upon  the  fact  that  the 
leaders  in  the  order  are  looking  for  even  more  definite 
accomplishment.  Changes  were  proposed  in  the  present 
constitution,  in  the  financial  plan  and  in  the  construc- 
tive work  of  organizing  local  activities,  all  of  which  point 
to  a  year  of  unusual  accomplishment  under  the  leader- 
ship of  the  new  Jupiter,  Henry  L.  Doherty  of  New  York. 

From  the  opening  of  the  convention  the  delegates  dis- 
covered a  new  meaning  in  the  word  hospitality  from 
the  welcome  shown  them  by  the  local  electrical  inter- 
ests and  the  city  of  Indianapolis,  generalled  by  reigning 
Jupiter,  Thomas  A.  Wynne.  In  opening  the  first  ses- 
sion of  the  convention  Mr.  Wynne  suggested  that  ac- 
tion be  taken  on  three  important  changes  in  the  con- 
stitution of  the  order.  They  are:  one,  a  provision  for 
prearranging  the  slates  of  candidates  for  offices  in  the 
order,  another  for  changing  the  basis  of  the  salary  of 
Mercury  from  one  of  percentage  on  collections  of  dues 
to  a  straight  salary,  and  another  for  raising  the  annual 
dues  of  members  from  $2  a  year  to  $4  a  year.  At  the 
close  of  his  address  Mr.  Wynne  resigned  the  chair  to 
Henry  Harris  of  Pittsburgh,  who  fpr  many  years  has 
presided  at  the  annual  Jovian  conventions. 

The  address  of  welcome,  ably  delivered  by  Joseph  E. 
Bell,  Mayor  of  Indianapolis,  brought  an  equally  able 
and  eloquent  response  from  Henry  W.  Kiel,  Mayor  of 
St.  Louis,  who  has  attended  each  Jovian  annual  con- 
vention in  the  last  three  years.  The  reading  of  Mer- 
cury's report,  on  account  of  the  fact  that  L.  C.  Bennett 


of  St.  Louis  was  suffering  from  a  severe  throat  affec- 
tion, was  accomplished  by  Samuel  A.  Hobson.  This  re- 
port reviewed  the  work  of  the  past  year  and  contained 
the  detailed  suggestions  for  changes  in  the  constitution. 

At  the  afternoon  session,  which  packed  the  hall  to  its 
capacity  on  Wednesday,  addresses  were  delivered  by 
Fred  R.  Jenkins  of  Chicago,  on  "The  Educational 
Courses  of  the  National  Electric  Light  Association;"  by 
Augustus  D.  Curtis  of  the  National  X-Ray  Reflector 
Company,  on  "Lighting  Abroad  and  Commercial 
Supremacy;"  by  M.  D.  Cooper  of  Nela  Park,  Cleve- 
land, on  "Voltage  Standardization;"  and  by  G.  B.  Mul- 
daur  of  the  National  Electric  Light  Association,  on  "In- 
tersociety  Co-operation." 

Following  these  addresses  the  convention  departed 
from  its  usual  custom  long  enough  to  give  about  fifteen 
campaign  managers  a  chance  to  tell  why  their  candi- 
dates for  Congressmen  and  Statesmen,  should  be 
elected.  The  keynote  of  these  talks  was  sounded  by 
Frank  E.  Watts  of  New  York.  He  spoke  for  no  par- 
ticular candidate  but  he  urged  voters  in  considering 
candidates  to  think  of  them  not  as  personal  friends  but 
as  men  who  would  form  the  cabinet  of  and  be  the 
executives  of  plans  laid  by  the  able  leader  who  will 
guide  the  order  for  the  coming  year.  His  seriousness 
was  typical  of  the  new  spirit  evident  at  the  fourteenth 
convention. 

The  registered  attendance  at  the  end  of  the  first  day 
was  about  900. 


AGREEMENT  REACHED  IN 

DALLAS  LIGHTING  CASE 

Six   Additional    Concessions    Granted   by   the   Com- 
panies That  Are  to  Take  Over  and  Operate 
the  Traction  and  Lighting  Properties 

As  a  result  of  negotiations  between  the  Mayor  of 
Dallas  and  Messrs.  Strickland  and  Hobson  and  their  as- 
sociates, the  following  concessions  have  been  secured 
for  the  city  in  addition  to  those  heretofore  offered.  The 
maximum  rate  for  electricity  in  the  city  of  Dallas  will 
on  Jan.  1,  1919,  be  reduced  to  6  cents  per  kilowatt-hour 
and  this  rate  thereafter  will  be  the  permanent  maxi- 
mum rate  for  lighting  in  the  city  of  Dallas.  This  means 
that  the  maximum  rate  when  the  franchise  may  become 
effective  will  be  8  cents  per  kilowatt-hour,  that  on  Nov. 
1,  1917,  the  maximum  rate  will  be  7  cents  per  kilowatt- 
hour  and  that  on  Jan.  1,  1919  and  thereafter,  the  maxi- 
mum rate  will  be  6  cents  per  kilowatt-hour. 

One  million  dollars  additional  in  cash  will  be  guar- 
anteed to  be  spent  by  the  electric  light  and  power  com- 
pany within  five  years  from  the  time  the  franchise 
goes  into  effect;  that  is,  the  guarantee  will  be  that 
$1,000,000  will  be  spent  within  eighteen  months  from 
the  date  the  franchise  becomes  effective,  and  an  addi- 
tional $1,000,000  within  the  forty-two  months  succeed- 
ing thereafter,  making  a  total  of  $2,000,000  guaranteed 
to  be  spent  on  the  electric  light  and  power  property 
alone. 

The  basic  rate  of  return  on  the  valuation  allowed  in 
the  electric  light  and  power  franchise  will  be  reduced 
from  8  per  cent  per  annum  to  7  per  cent  per  annum, 
thus  making  the  basic  rate  of  return  on  the  valuation  al- 
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lowed  on  both  the  electric  light  and  power  franchise 
and  the  street  railway  franchise,  7  per  cent  per  annum. 

An  agreement  was  reached  on  practically  all  points 
except  that  of  valuation.  Messrs.  Strickland  and  Hob- 
son  had  an  option  on  these  properties  at  $8,500,000  at 
which  price  they  proposed  to  value  them  in  the  fran- 
chises. The  Board  of  Commissioners  had  valued  the 
properties  at  $7,100,000.  It  was  agreed,  however,  be- 
tween Messrs.  Strickland  and  Hobson  and  the  Board  of 
Commissioners  that  the  issue  would  be  submitted  to 
the  people  of  Dallas  in  order  that  by  a  postcard  vote 
the  Board  of  Commissioners  might  be  advised  whether 
the  citizens  desire  to  approve  the  conclusion  of  the 
franchises. 

Prior  to  the  securing  of  the  above  advantages  to  the 
people  of  Dallas,  Messrs.  Strickland  and  Hobson  had 
agreed  that  the  holding  company  organized  under  the 
laws  of  Maine  known  as  the  Dallas  Electric  Company 
would  be  eliminated  and  that  these  properties  would  be 
held  by  corporations  organized  under  the  laws  of  the 
state  of  Texas  and  that  all  of  their  stocks  and  bonds 
would  be  held  by  many  investors  instead  of  by  a  hold- 
ing company. 


NEW  YORK  ELECTRICAL  SHOW 

Manufacturers  and  Local  Central  Stations  Make  an 
Educational  Exhibit  That  Attracts  Thousands 

On  Saturday,  Oct.  21,  New  York  City's  tenth  annual 
Electrical  Exposition  and  Motor  Show  came  to  a  close 
after  a  successful  run  of  ten  days.  This  year  there 
were  204  exhibitors,  occupying  the  second  floor,  balcony 
and  third  floor  of  the  Grand  Central  Palace.  As  in  past 
years,  the  1916  show  was  non-technical,  being  devoted 
entirely  to  the  education  of  the  public.  This  was  fur- 
ther emphasized  by  the  feature  exhibits. 

Among  these  exhibits  was  that  by  the  New  York 
City  Board  of  Education  of  the  work  of  the  vocational 
schools.  Each  department  was  represented  by  students, 
who  demonstrated  the  workings  of  this  school  system. 


ONE   CORNER   OF    NEW   YORK   ELECTRICAL   SHOW 

As  in  past  years,  the  navy  had  a  comprehensive  elec- 
trical exhibit ;  there  was  a  sanitary  dairy,  in  which  the 
cows  were  milked  electrically,  and  a  complete  electrical 
bakery.  In  addition  there  were  a  number  of  entirely 
new  exhibits  this  year.  One  was  the  manufacture  of 
silk  fabrics  by  electrically-driven  machinery,  another 
was  the  pneumatic  mail  system  used  by  the  government 
in  large  mail  centers,  and  a  third  showed  the  manufac- 
ture of  felt  hats. 


THE  STATUE  OF  LIBERTY 

TO  BE  FLOOD-LIGHTED  DEC   1. 

Society  for  Electrical  Development  Announces  Plan 

to  Have  First  Public  Illumination  on  Eve 

of  America's  Electrical  Week 

The  Statue  of  Liberty,  given  by  the  Republic  of 
France  to  the  United  States,  will  be  illuminated  for  the 
first  time  with  its  new  permanent  flood-lighting  system 
on  the  night  of  Dec.  1,  according  to  a  program  just  an- 
nounced by  the  Society  for  Electrical  Development. 

The  Statue  belongs  to  the  nation  and  not  to  any 
city  in  it  and  its  flood-lighting  on  the  eve  of  America's 
Electrical  Week  most  appropriately  inaugurates  the 
national  electrical  celebration  starting  Dec.  2.  It  is 
proposed  to  reconsecrate  it  with  the  presence  of  the 
President,  possibly,  and  the  Atlantic  Fleet,  prominent 
civic  and  governmental  officials  at  a  notable  program 
of  dedication. 

Through  the  activities  of  the  society,  in  co-operation 
with  the  New  York  World  and  with  leading  government 
officials  and  electrical  engineers,  plans  have  been  made 
to  lay  a  cable  from  the  New  Jersey  shore  to  Bedloe 
Island,  which  will  carry  current  for  the  illumination. 
This  will  provide  all  Bedloes  Island,  where  the  Statue  is 
located,  with  central  station  service  instead  of  the  iso- 
lated plant  as  was  originally  proposed.  This  installa- 
tion will  endure  as  a  national  exhibit  of  central  station 
service,  and,  in  a  picturesque  way,  be  an  inspiration 
for  flood-lighting  civic  buildings,  arches,  statuary,  etc., 
throughout  the  cities  of  America. 

In  furthering  this  project,  the  society's  general  man- 
ager, J.  M.  Wakeman,  has  addressed  letters  to  all  the 
268  America's  Electrical  Week  committees  earnestly 
requesting  each  committee  to  set  aside  next  Saturday, 
Oct.  28,  as  "Liberty  Day." 


A  NEW  TYPE  OF  UTILITY  RATE 

Consumers  to  Share  in  Net  Profits  of  Public  Service 
Company 

Something  new  in  utility  rates,  which  should  be  of 
interest  to  electric  as  well  as  gas  company  operators,  is 
contained  in  a  proposal  made  Oct.  9,  by  the  Peoples  Gas 
Light  &  Coke  Company  to  the  city  of  Chicago.  Section 
4  of  this  offer  says,  "The  company  proposes  that,  after 
deducting  all  normal  operating  expense  as  heretofore 
from  gross  income;  and  after  deducting  bond  interest 
and  6  per  cent  on  any  future  securities  issued  under  au- 
thorization of  the  State  Public  Utilities  Commission  in 
exchange  for  new  capital — the  remaining  earnings  shall 
be  divided  between  the  company  and  the  consumers  in 
the  following  manner :  85  per  cent  to  the  company  and 
15  per  cent  to  the  consumers." 

Besides  this  section  there  are  four  others  incorporated 
in  the  company's  proposal.  The  others  specify  that  the 
period  of  the  agreement  shall  be  five  years,  that  the  gas 
standard  shall  be  changed  from  a  candlepower  basis 
to  a  heat  unit  basis,  the  company  to  supply  free  mantels 
to  each  customer  dependent  on  flat  flame  burners;  that 
a  sliding  scale  rate  with  a  minimum  bill  similar  to 
that  in  use  by  the  Commonwealth  Edison  Company  shall 
replace  the  flat  rate,  and  that  as  a  compromise  in  termi- 
nation of  pending  litigation  the  company  will  refund 
33  1/3  per  cent  of  the  amount  of  charges  collected  in 
excess  of  the  ordinance  rates  during  the  last  five  years. 

This  profit-sharing  plan  outlined  in  Section  4  differs 
from  the  so-called  London  sliding  scale  and  the  Boston 
sliding  scale  in  that  the  consumers  of  the  company  will 
share  in  the  entire  net  profits  of  the  company,  whereas 
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ill  the  London  and  Boston  method  it  is  conceded  that  the 
stocltholdors  must  first  receive  a  fixed  dividend.  The 
consumer  there  shares  only  in  the  surplus.  The  method 
of  distributing  the  customer's  profits  in  the  Chicago  plan 
has  not  been  definitely  settled.  The  two  most  obvious 
methods  of  distributing  these  profits,  however,  are:  A 
reduction  in  rates  or  the  payment  of  a  consumer's  divi- 
dend based  either  on  the  consumption  of  gas  or  on  the 
amount  of  his  bills. 

So  far  as  is  known  this  is  the  first  instance  wherein 
utility  consumers  have  been  taken  directly  into  partner- 
ship with  the  company.  The  general  plan,  however,  in 
the  whole  case  follows  out  the  ideas  which  Samuel  Insull 
has  employed  in  operating  electric  properties.  It  is  said 
that  the  partnership  provision  as  well  as  the  refund 
which  may  amount  to  $3,000,000  are  both  provisions 
which  will  keep  the  company  in  the  confidence  and  sym- 
pathy of  the  public  and  allow  it  to  begin  the  manufac- 
ture of  a  new  kind  of  gas  in  a  new  $12,000,000  plant 
unhampered.  Although  the  period  of  the  contract  is 
five  years,  which  is  the  maximum  the  city  can  make,  the 
company  feels  sure  that  this  plan  will  entirely  change 
public  sentiment  toward  the  gas  company  and  at  the 
end  of  that  period  permit  a  continuation  of  the  plan 
either  as  it  is  or  with  some  slight  modification. 

One  of  the  cardinal  advantages  of  this  plan  is  that  it 
will  not  tend  to  discourage  the  company  from  striving 
for  the  greatest  economy  in  operation.  It  provides  a 
means  whereby  larger  profits,  if  they  are  earned,  than 
those  now  popularly  thought  of  as  legitimate  utility 
profits,  can  be  earned  and  disbursed  without  incurring 
public  disfavor.  It  is  thought  that  this  will  be  true 
since  the  consumers'  profit  increases  as  the  company's 
profit  increases. 

The  special  committee  appointed  by  the  city  council 
to  receive  and  informally  discuss  the  gas  company's  pro- 
posal had  as  technical  advisors  Special  Counsel  Donald 
A.  Richberg  and  Consulting  Gas  Expert  Prof.  Edward 
W.  Bemis.  The  Gas  Company  has  been  represented  in 
these  entire  negotiations  by  William  G.  Woolfolk,  Man- 
ager Chicago  office  of  Sanderson  &  Porter,  assisted  by 
Messrs.  Cecil  F.  Elmes  and  Christopher  Chenery  of  the 
same  organization.  The  City  Council  of  Chicago  will 
act  on  the  company's  proposal  at  the  next  regular 
meeting. 

In  event  of  acceptance  of  the  company's  offer  by  the 
council,  the  entire  matter  will  be  referred  to  the  Illinois 
State  Public  Utilities  Commission  for  approval. 


and  accidents  prevention;  at  New  York,  sub-committee 
of  ('ommercial  Section,  Electric  Vehicle  Section.  Oct. 
19  and  Oct.  20,  at  New  York,  committee  on  prime 
movers;  at  Cleveland,  meter  committee.  Oct.  20,  at 
New  York,  valuation  terminology  committee.  Oct.  23, 
merchandising  committee  of  the  Accounting  Section. 


N.  E.  L.  A.  Committee  Meetings 

During  the  two  weeks  there  has  been  a  large  number 
of  National  Electric  Light  Association  committee  meet- 
ings at  Atlantic  City,  New  York  and  elsewhere.  Start- 
ing with  the  meeting  of  the  motion-picture  film  com- 
mittee of  the  Electric  Vehicle  Section  at  headquarters, 
New  York  City,  on  Oct.  6,  the  fall  committee  activities 
began  to  take  on  momentum,  but  owing  to  the  press  of 
conditions  no  detailed  information  is  yet  available. 
Other  meetings  were  held  as  follows:  Oct.  11,  at  Atlan- 
tic City,  publication  committee,  power  sales  bureau, 
committee  on  co-ordinate  advertising.  Technical  Section 
executive  committee;  at  New  York,  Accounting  Section 
educational  committee.  Oct.  12,  at  Atlantic  City,  Com- 
mercial Section  executive  committer;  at  New  York, 
Geographical  Sections  committee  and  rate  research 
committee.  Oct.  13,  at  New  York,  national  executive 
committee.  Electrical  Vehicle  Section  executive  com- 
mittee. Commercial  Section  merchandising  commit- 
tee, conference  of  section  and  committee  chairman. 
Oct.  16,  at  Chicago,  uniform  classification  of  accounts 
committee.    Oct.  18,  at  Detroit,  sub-committee  of  safety 


REHEARING  REFUSED  IN 

THE  LOS  ANGELES  CASE 

Railroad  Commission  Holds  that  Petition  Consists  of 

General  Allegations  and  that  Comparisons 

Are  Misleading — Commissioner 

Edgerton  Dissents 

The  Railroad  Commission  of  California  has  denied 
the  petition  of  Los  Angeles  asking  for  a  rehearing  of 
the  Southern  California  Edison  condemnation  case. 
Commissioner  Edwin  0.  Edgerton,  who  differed  from 
the  majority  in  the  original  decision,  dissents  in  the 
refusal  to  reopen  the  case.  The  refusal  is  signed  by 
Commissioners  Thelen,  Loveland,  Gordon  and  Devlin. 

The  majority  opinion  holds  that  the  petition  consists 
merely  of  general  allegations,  that  the  comparisons  are 
misleading,  and  that  its  declaration  that  the  commis- 
sion's award  includes  a  substantial  allowance  for  cap- 
italization of  future  earnings  is  contrary  to  the  facts. 

In  his  dissenting  opinion.  Commissioner  Edgerton 
says  that  the  majority  opinion  is  not  based  upon  a  true 
conception  of  the  law,  the  facts  or  sound  economics. 
He  says  upon  the  question  of  severance  damages  that 
the  majority  of  the  commission  must  have  based  its 
conclusion  upon  two  principal  assumptions,  one  that  the 
Southern  California  Edison  Company  will  continue  to 
make  approximate  profits  if  allowed  to  retain  the  part 
of  the  plant  desired  by  the  city,  and,  second,  that  Los 
Angeles  is  responsible  for  and  must  compensate  the 
company  for  a  calculated  loss  of  profit  through  operat- 
ing the  plant  remaining  to  the  company  outside  of  Los 
Angeles. 

He  says  these  assumptions  are  bad  economics,  re- 
lieving the  company  from  all  risks  of  business;  that  no 
account  is  taken  of  the  probability  of  an  arrangement 
between  Los  Angeles  and  the  company  after  the  sale 
whereby  the  city  would  buy  all  or  most  of  the  surplus 
electric  current  of  the  company,  and  that  a  price  could 
be  paid  for  this  power  which  would  keep  the  company 
in  an  excellent  earning  position  and  do  away  with  part 
or  all  of  severance  damages.  Furthermore,  says  Com- 
missioner Edgerton,  the  possibilities  of  the  consolida- 
tion of  this  company  with  other  companies  are  over- 
looked. 

The  rehearing  was  asked  on  the  following  grounds: 
That  the  decision  is  based  on  false  grounds;  that  the 
commission  improperly  failed  to  give  consideration  to 
the  question  of  depreciation;  that  the  commission  in- 
cluded in  its  valuation  an  allowance  for  capitalization 
of  future  earnings;  that  the  commission  awarded  ex- 
cessive severance  damages. 

The  company,  at  the  lengthy  hearing  before  the 
Railroad  Commission  in  Los  Angeles,  claimed  that  it 
should  be  awarded  a  total  compensation  of  $20,000,- 
575.36.  The  city  of  Los  Angeles  claimed  that  the  award 
should  not  exceed  $3,887,838.69.  In  the  decision  re- 
cently handed  down  by  the  Railroad  Commission,  and 
which  was  announced  in  detail  on  page  556  of  the 
Electrical  World  for  Sept.  16,  the  compensation  fixed 
by  the  commission  was  $4,750,000  for  the  property  of 
the  Southern  California  Edison  Company  to  be  actually 
taken  by  the  city  of  Los  Angeles,  and  $1,578,000  as 
severance  damages  to  property  damaged  by  the  sever- 
ance but  not  actually  taken. 
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ATTACK  ON  PRIVATELY 

OWNED  ELECTRIC  UTILITIES 

Municipal    Ownership    Advocate    also    Arraigns   the 

National  Electric  Light  Association,  College 

Professors  and  Large  Electrical 

Manufacturing  Companies 

Morris  Llewellyn  Cooke,  acting  director  of  The  Utili- 
ties Bureau  of  Philadelphia  and  formerly  director  of 
Public  Works  of  that  city,  in  an  address  before  the  City 
Club  of  Chicago  on  Oct.  10,  delivered  an  attack  on 
privately-owned  utilities.  The  National  Electric  Light 
Association,  the  American  Electric  Railway  Association 
and  professors  of  technical  schools  who  act  as  consult- 
ing engineers  for  utility  companies  were  also  included. 

Each  of  the  national  organizations  mentioned,  he 
claimed,  almost  absolutely  controls  policies  within  its 
field,  and  is  openly  committed  to  a  policy  of  getting  all 
the  traffic  will  bear.  The  attack  extended  to  the  elec- 
trical manufacturers  as  well,  and  Mr.  Cooke  said  that 
two  of  the  three  largest  manufacturers  of  electrical 
supplies  and  equipment  freely  exchange  advantages 
conferred  by  individual  patents,  and  all  three  are  oper- 
ated as  a  single  business  unit  so  far  as  the  public  is 
concerned. 

Turning  to  the  relation  of  college  professors  to  na- 
tional associations  and  to  utility  companies,  Mr.  Cooke 
said :  "I  want  to  suggest  that  the  frequency  with  which 
the  deans  of  engineering  and  business  schools  connected 
with  our  great  colleges  and  universities  appear  as  ex- 
perts in  rate  cases,  and  in  support  of  what  have  very 
frequently  been  decided  to  be  fictitious  values  is  not 
without  social  significance.  *  *  *  It  is  exceedingly 
difficult — in  most  situations  almost  impossible — for  our 
cities  to  get  high-class  and  dependable  engineering  ad- 
vice in  utility  matters.  Engineers  witli  established 
reputations  in  the  electrical  field  are  without  exception, 
so  far  as  I  have  been  able  to  discover  after  an  extended 
search,  so  situated  as  to  make  them  unavailable  as  ad- 
visers of  the  public." 

In  closing  Mr.  Cooke  appealed  for  national  co-opera- 
tion of  municipalities  against  private  utility  interests 
through  The  Utilities  Bureau  and  The  Utilities  Maga- 
zine. 


ELECTRICAL  SUPPLY  JOBBERS 

COMPILING  NET  PRICE  BOOK 

The  General  Association  Will  Hereafter  Only  Hold 

Two  Meetings  a  Year ;  but  No  Change  Is  Made 

in   Meetings  of   Geographical   Sections 

The  Electrical  Supply  Jobbers'  Association,  which  on 
the  first  day  of  its  Cleveland  meeting,  Oct.  10,  voted  to 
table  the  elaborate  plan  for  group  organization  proposed 
by  its  survey  committee  after  a  number  of  months' 
study  of  the  problem,  as  reported  in  the  Electrical 
World  for  last  week,  took  no  step  during  the  two  fol- 
lowing days  of  the  meeting  to  reconsider  the  action,  al- 
though the  subject  was  several  times  broached  by  ad- 
herents of  the  plan,  who  felt  that  the  tabling  motion  was 
passed  before  the  whole  scheme  had  been  clearly  pre- 
sented to  the  members.  However,  several  of  the  recom- 
mendations made  by  the  survey  committee  were  rati- 
fied, among  them  being  the  reduction  of  the  number  of 
general  association  meetings  to  two  each  year,  the  quar- 
terly meetings  for  the  three  geographic  sections — 
Eastern,  Central  and  Pacific  Coast — being  continued  as 
heretofore. 

The  next  general  meeting  of  the  association  was  set 
for  May,  1917,  at  Hot  Springs,  Va.;  White  Sulphur 
Springs,  W.  Va.,  or  Asheville,  N.  C. 


A  statistician  has  been  employed  by  the  association 
and  will  investigate  the  cost  of  handling  various  lines  by 
diflferent  jobbers. 

That  manufacturers  be  encouraged  to  adopt  a  uni- 
form system  of  nomenclature  for  outlet  boxes  was 
urged  by  several  speakers.  Already  one  of  the  asso- 
ciation committees  has  secured  the  agreement  of  all  but 
one  manufacturer  upon  a  simple  system  of  numerals 
by  which  the  dimensions  and  type  of  any  of  the  pres- 
ent hundreds  of  types  of  boxes  can  be  identified  at  a 
glance. 

The  use  of  net  price  quotations  instead  of  discounts 
was  urged  by  several  speakers.  Such  net  price  sched- 
ules, it  was  pointed  out,  among  other  advantages  se- 
cure a  more  equitable  means  of  pricing  fast-moving 
and  slow-moving  stock. 

The  association  is  now  compiling  at  an  estimated  cost 
of  $6,000  to  $7,500  a  net-price  book  to  contain  600,000 
net-price  figures.  This  will  not  only  result  in  stand- 
ardizing prices;  but  will  reduce  considerably  the  cleri- 
cal cost  of  handling  hundreds  of  items  in  electrical  job- 
bing establishments.  These  books  it  is  proposed  to  sell 
at  $10  each,  and  it  is  expected  that,  aside  from  the 
demands  by  jobbers  themselves,  there  will  be  a  call  for 
the  compilation  from  electrical  manufacturers  and  from 
manufacturers  and  jobbers  in  other  lines. 


OMAHA'S  ELECTRICAL 

SHAKESPEAREAN  PAGEANT 

Knights  of  Ak-Sar-Ben  Stage  Annual  Festival  with 

Spectacular  Lighting  Effects  Portraying 

Spirit  of  Great  Dramatist 

Seventeen  beautiful  electrical  floats  portraying  the 
spirit  of  Shakespeare  paraded  the  streets  of  Omaha, 
Neb.,  on  the  evening  of  Oct.  4,  under  a  blazing  canopy 
of  electric  lights.  The  sixteen  floats,  representing  as 
many  of  Shapespeare's  comedies  and  tragedies,  and  a 
seventeenth  title  float  were  themselves  brilliantly  elec- 
trically lighted  through  the  medium  of  the  overhead 
trolley  wires.  Some  forty-five  squares  were  illuminated 
with  festoons,  utilizing  about  12,000  incandescent  lamps. 
A  two-block  section  of  one  street  in  the  course  of  the 
electrical  parade  was  without  street  car  tracks,  but  a 
temporary  trolley  wire  was  strung  to  supply  energy  to 
the  various  floats  over  the  entire  circuits  as  the  proces- 
sion passed  before  a  crowd  estimated  to  be  in  the  neigh- 
borhood of  175,000. 

The  Knights  of  Ak-Sar-Ben  is  an  association  of  busi- 
ness men  originally  organized  in  1895  for  the  purpose 
of  promoting  better  public  spirit  among  the  business 
men  and  toward  Omaha  by  the  State  and  the  outside 
world.  The  festival  this  year  was  the  twenty-second 
celebration  of  the  association,  and  each  year  the  elec- 
trical features  play  a  more  prominent  part  in  the 
festivities. 


New  York  Jovians  Greet  H.  L.  Doherty 

Members  of  the  New  York  Jovian  League  assembled 
at  the  Hotel  McAlpin  in  New  York  City  on  Oct.  13  to 
greet  Henry  L.  Doherty,  the  unanimous  candidate  for 
Fifteenth  Jupiter.  J.  M.  Wakeman,  general  manager  of 
the  Society  for  Electrical  Development  and  Statesman- 
at-Large  of  the  Jovian  Order,  presided  at  the  dinner, 
which  followed  a  rejuvenation  at  which  twenty  candi- 
dates were  initiated  into  the  rights  of  Jovianism. 

Among  those  present  at  the  speakers'  table  to  greet 
Mr.  Doherty  were  Arthur  Williams  of  the  New  York 
Edison  Company  and  president  of  the  New  York  Jovian 
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League;  Jlerberl  A.  Wagner,  president  of  the  National 
Electric  Light  Association;  John  W.  Lieb  of  the  New 
York  Edison  Company,  and  James  H.  Betts,  statesman 
for  New  York. 

Mr.  Doherty  pledged  his  active  support  of  the  Jovian 
Order  in  a  forceful  address.  He  pointed  out  that  the 
Jovian  Order  could  fulfill  a  great  opportunity  in  pro- 
moting the  wider  application  of  electricity,  and  his 
references  to  the  constructive  work  of  selling  and  mer- 
chandising were  acknowledged  with  applause.  H.  E. 
Cleland,  business  manager  of  the  Electrical  World, 
gave  an  entertaining  talk  on  Jovianism  with  instruc- 
tions for  constructive  advance. 


Lighting  Fixture  Section  A.  M.  E.  S. 

The  Lighting  Fixture  Section  of  the  Associated  Man- 
ufacturers of  Electrical  Supplies  held  a  regular  meet- 
ing on  Oct.  5,  1916,  at  the  Hotel  Biltmore,  New  York. 
This  section  was  organized  in  May  last,  but  owing  to 
the  death  of  Edward  A.  McCoy  of  J.  B.  McCoy  &  Son, 
who  was  appointed  chairman  of  the  section,  little  active 
work  has  been  undertaken  up  to  this  time.  At  this 
meeting  Walter  D.  Steele  of  the  Benjamin  Electric 
Manufacturing  Company,  Chicago,  was  appointed  chair- 
man of  the  section,  Herman  Plaut  of  L.  Plant  &  Com- 
pany, New  York,  being  the  secretary,  and  W.  H.  Jones 
of  the  General  Electric  Company,  Schenectady,  N.  Y., 
treasurer. 

It  was  decided  to  hold  a  special  meeting  of  this  sec- 
tion on  Oct,  25,  1916,  at  the  Hotel  Biltmore,  New  York, 
at  2  p.  m.,  at  which  time  the  new  chairman,  Mr.  Steele, 
will  preside,  and  plans  will  be  made  for  activities  of 
the  section  along  different  lines.  Committees  covering 
the  several  divisions  of  the  lighting  fixture  industry 
will  be  appointed,  and  in  view  of  the  importance  of  this 
meeting  it  is  earnestly  hoped  that  there  will  be  a  large 
attendance.  The  section  embraces  in  its  work  street 
lighting  fixtures,  interior  lighting  fixtures  and  indus- 
trial lighting  fixtures. 


Negotiating  for  Los  Angeles 
Distributing  Systems 

Mayor  Woodman  of  Los  Angeles  has  appointed  a 
committee  made  up  of  two  members  of  the  City  Council, 
two  members  of  the  water  board  and  himself  to  ne- 
gotiate with  the  Southern  California  Edison  Company, 
the  Pacific  Light  &  Power  Corporation  and  the  Los 
Angeles  Gas  &  Electric  Corporation  for  the  purchase 
of  their  distributing  systems  within  the  city.  The 
committee  was  appointed  to  meet  with  the  heads  of  the 
several  power  corporations  concerned  and  offer  a  reason- 
able price  for  the  systems,  regardless  of  any  offers 
or  figures  heretofore  suggested,  and  perhaps  more  than 
the  actual  cost  to  the  city  for  paralleling  the  existing 
systems. 

The  first  meeting  of  this  committee  with  the  repre- 
sentatives of  the  power  corporations  was  held  on  Oct. 
10.     The  three  men  representing  the  companies  were: 

G.  C.  Ward,  vice-president  and  general  manager  of 
the  Pacific  Light  &  Power  Corporation;  W.  B.  Cline, 
president  of  the  Los  Angeles  Gas  &  Electric  Corpora- 
tion, and  John  B.  Miller,  president  of  the  Southern  Cali- 
fornia Edison  Company. 

Daily  meetings  are  now  being  held  at  which  the 
following  represent  the  companies :  John  B.  Miller  and 
R.  H.  Ballard,  Southern  California  Edison  Company; 
G.  C.  Ward  and  A.  N.  Kemp,  Pacific  Light  &  Power 
Corporation,  and  William  Bauerhyte  and  W.  E.  Hough- 
ton, Los  Angeles  Gas  &  Electric  Corporation. 


PHILADELPHIA  MEETING  OF 

A.  I.  E.  E.  MARKS  INNOVATION 

First    Meeting    Under    the    Plan    to    Hold    Regular 

Sessions  Outside  of  New  York  Attended  by 

About  Three  Hundred — Single-Phase 

Service  Subject  Discussed 

The  success  of  the  proposed  new  plan  to  hold  regular 
meetings  of  the  American  Institute  of  Electrical 
Engineers  in  different  cities  during  this  fall  seems 
assured  if  the  character  of  the  one  held  at  the 
Bellevue-Stratford  Hotel  in  Philadelphia  on  Oct.  13, 
under  the  auspices  of  the  Philadelphia  Section  and  the 
power  station's  committee  of  the  institute,  will  in  a 
fair  way  be  duplicated  elsewhere.  The  registered  at- 
tendance was  around  300,  and  approximately  half  of  this 
number  came  from  outside  of  Philadelphia.  The  regu- 
lar convention  spirit  and  interest  in  the  topics  dis- 
cussed made  it  more  than  a  local  affair,  and  the  variety 
of  authoritative  comments  will  add  greatly  to  the  record 
of  existing  opinions  of  institute  members  on  the  sub- 
jects taken  up. 

Four  papers  were  presented  at  an  afternoon  and  an 
evening  session,  and  there  was  an  informal  dinner  at 
6  p.  m.  Between  the  sessions  several  regular  institute 
committee  meetings  were  held,  including  a  regular  board 
meeting,  which  was  as  well  attended  as  any  such  meet- 
ing heretofore  held  in  New  York  at  the  institute  head- 
quarters. 

The  general  topic  of  the  Philadelphia  meeting  was 
the  single-phase  system  and  the  different  phases  of  its 
operation  created  by  the  growing  demand  for  single- 
phase  service  by  electric  railways,  electric  furnaces, 
electric  heating  loads  and  the  like.  At  the  afternoon 
session,  W.  C.  L.  Eglin  of  the  Philadelphia  Electric 
Company  presented  a  paper  entitled  "Power  Company's 
Problem  in  the  Electric  Supply  for  Large  Single-Phase 
Loads,"  in  which  he  maintained  that  the  power  com- 
pany should  be  able  to  supply  all  needs  for  power  in 
the  community,  whether  for  industrial,  street  railway 
or  trunk  railway  use.  A  brief  explanation  was  given 
of  the  methods  used  by  the  Philadelphia  company  to 
overcome  and  prevent  unbalancing  of  current  and  volt- 
age due  to  the  large  demand  for  single-phase  current 
from  its  three-phase  system..  The  scheme  used  by  this 
company  consists  in  the  main  of  a  new  application  of 
a  synchronous  phase  balancer,  which  is  a  two-unit 
machine,  the  function  of  one  unit  being  to  transfer 
energy  between  phases,  and  that  of  the  other  to  act  as 
a  booster  with  its  two  fields  at  right  angles  to  each 
other  to  balance  voltage  and'  thus  maintain  constant 
energy  balance  and  voltage  balance  on  the  system. 

The  paper  by  Mr.  Eglin  was  followed  by  one  entitled 
"Supply  of  Single-Phase  Loads  from  Central  Stations," 
read  by  Philip  Torchio  of  the  New  York  Edison  Com- 
pany. In  this  paper  the  author  described  the  method 
of  supplying  service  to  the  western  portion  of  the  New 
Haven  Railroad  electrification  from  the  201st  Street 
Station  of  the  United  Electric  Light  &  Power  Company 
of  New  York  City.  Four  methods  originally  considered 
for  handling  the  demand  for  single-phase  energy  were 
outlined  with  particular  reference  to  the  plan  adopted, 
which  consisted  in  the  installation  of  special  25-cycle 
generators  capable  of  furnishing  the  required  single- 
phase  load  in  addition  to  supplying  other  25-cycle  loads 
in  the  territory.  The  method  adopted  has  proved  in  ( 
practice  to  give  complete  control  of  the  loads  and  volt- 
age, and  affords  maximum  efficiency  of  transmission. 
The  details  of  the  system  were  described  in  the  Elec- 
trical World,  issues  of  Dec.  11  and  18,  1915. 

In  discussing  these  two  papers  the  following  members 
took  part:  W.  S.  Murray,  New  York,  New  Haven  & 
Hartford  Railroad;   Peter  Junkersfeld,   Commonwealth 
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Edison  Company;  D.  B.  Rushmore,  General  Electric 
Company;  L.  A.  Imley,  Niagara  Falls  Power  Company; 
H.  R.  Summerhayes,  General  Electric  Company ;  E.  F. 
W.  Alexanderson,  General  Electric  Company;  J.  L. 
Harper,  Cliff  Electric  Distributing  Company,  Niagara 
Falls,  N.  Y.;  J.  E.  Kershner,  Lancaster,  Pa.;  Prof. 
Charles  F.  Scott,  New  Haven,  Conn.,  and  Farley  Os- 
good, Public  Service  Electric  Company,  Newark,  N.  J. 
The  points  brought  up  in  discussion  referred  in  the 
main  to  methods  of  furnishing  single-phase  service  and 
maintaining  a  proper  load  balance  on  all  phases  of  a 
three-phase  system.  There  were  those  who  advanced 
the  merits  of  the  motor-generator  set,  the  advantages 
of  the  phase  balancer,  and  others  who  maintained  that 
complications  should  be  done  away  with  and  the  single- 


Mr.  Summerhayes  pointed  out  that  single-phase  fur- 
naces of  2000  kw.  and  larger  can  be  successfully  handled 
by  use  of  the  phase  balancer.  Mr.  Eglin  added  that 
railway  swings  of  20,000  kva.  are  being  carried  by  the 
Philadelphia  company's  A-2  station  under  present  con- 
ditions without  difficulty. 

The  papers  presented  at  the  evening  session  took  up 
the  engineering  and  technical  phases  of  furnishing 
single-phase  power  service.  A  paper  entitled  "Single- 
Phase  Power  Production,"  by  E.  F.  W.  Alexanderson 
and  G.  H.  Hill,  was  read,  and  one  entitled  "Single-Phase 
Power  Service  from  Central  Stations,"  by  R.  E.  Gilman 
and  C.  L.  Fortesque.  In  the  first  paper  the  authors 
discussed  the  theory  of  phase  conversion  by  means  of 
the  phase  converter  or  balancer  such  as  is  used  by  the 
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phase  load  met  by  increasing  the  size  of  generator 
units.  In  taking  the  last  viewpoint.  Prof.  Charles  F. 
Scott  explained  that  it  was  not  especially  applicable  to 
large  systems,  but  rather  to  smaller  ones  where  the 
additional  cost  of  a  greater  generator  rating  would  not 
be  serious  when  a  constant  load  can  be  secured.  He 
questioned  the  maintaining  of  100  per  cent  power  factor 
at  the  customer  by  the  use  of  synchronous  apparatus, 
believing  that  it  would  be  more  economical  in  the  long 
run  to  supply  energy  under  average  load  factors  with 
well-balanced  conditions. 

In  agreeing  with  Mr.  Eglin  on  the  statement  that 
the  power  company  should  be  able  to  supply  all  needs 
for  power  in  a  community,  Peter  Junkersfeld  called 
attention  to  the  fact  that  in  making  this  possible,  con- 
sideration should  be  given  to  the  money  already  ex- 
pended and  the  solution  worked  out  according  to  the 
best  economy  of  all  concerned.  He  looked  forward  to 
the  time  when  electrical  energy  would  be  used  for 
steam  railroads  generally,  and  over  wide  areas,  calling 
for  interstate  transmission  and  wide  diversity  of  gen- 
erating station  capacity.  Under  such  circumstances, 
the  shortage  of  power  in  one  section  at  one  time  of  the 
year  and  the  excess  in  another  section  at  the  same  time 
might  be  adjusted  in  such  a  way  as  to  help  out  in  the 
supply  of  single-phase  service.  It  was  generally  con- 
sidered, however,  that  the  phase  balancer  installation 
which  is  now  being  used  by  the  Philadelphia  Electric 
Company  has  solved  successfully  a  difficult  problem 
where  the  demand  for  single-phase  energy  is  a  consid- 
erable part  of  the  total  load  that  is  carried  by  a  single 
system. 


Philadelphia  Electric  Company  for  balancing  loads. 
The  operation  of  the  phase  converter  was  discussed 
from  a  motor-generator  standpoint,  as  a  polyphase  gen- 
erator and  as  a  transformer.  Applications  of  the  phase 
converter  were  outlined  with  particular  reference  to  its 
adaptability  for  permitting  single-phase  power  to  be 
derived  from  polyphase  circuits.  In  regard  to  efficiency 
and  size  the  phase  converter  is  considered  in  the  same 
class  as  the  synchronous  condenser,  being  substantially 
of  the  same  structure. 

The  paper  by  Messrs.  Gilman  and  Fortesque  out- 
lined several  methods  by  which  single-phase  power  may 
be  supplied  from  a  polyphase  system  and  mentioned 
advantages  and  disadvantages.  Theoretical  conditions 
were  mainly  dealt  with  in  showing  how  single-phase 
loads  might  be  supplied  direct  from  the  polyphase  sys- 
tem, from  separate  single-phase  generators,  and  from 
polyphase  systems  direct  with  the  balance  for  the  sys- 
tem maintained  by  means  of  auxiliary  apparatus.  The 
essential  requirements  of  phase  balancing  were  deduced, 
from  which  an  outline  of  the  theory  of  phase  balancing 
was  developed. 

These  two  papers  were  discussed  by  the  following: 
R.  T.  Doherty  and  H.  R.  Summerhayes,  General  Electric 
Company;  R.  E.  Gilman,  Westinghouse  Electric  &  Man- 
ufacturing Company;  W.  C.  L.  Eglin,  Philadelphia 
Electric  Company;  B.  A.  Behrend,  Boston,  Mass.;  D. 
W.  Roper,  Commonwealth  Edison  Company;  G.  H.  Hill, 
General  Electric  Companj^  and  Philip  Torchio,  New 
York  Edison  Company. 

Mr.  Doherty  presented  the  following  data  on  cost  of 
a  5000-kw.  machine  when  the  same  frame  is  used  for 
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a  i)hase  coiivertcM-,  a  single-phase  generator  and  a  syn- 
chronous motor: 

Capacity  Co.st 

Tliret'-phasf  s.\i.fhroiious  motor 100  100 

liiasc  ooiivoitor iM»  loi 

tSiiinlf-pliaso  KfiH'iator (IG  100 

l^o.sses  Cost 

Sliuiit  i'unvfrter 100  100 

Series  eoiiveitcr  without  tiansl'ormer 85  65 

Three-phase  motor  and  siiiKlo-phase  generator 186  118 

yiiigle-phase  tiii'bo-geiiorator 123  96 

Mr.  Summerhayes  emphasized  the  possibilities  in 
reducing  line  losses  through  proper  use  of  the  syn- 
chronous condenser.  He  pointed  out  that  the  line  loss 
at  70  per  cent  power  factor  is  double  that  at  100  per 
cent,  and  at  60  per  cent  three  times  that  at  100  per  cent. 
He  also  pointed  out  that  the  synchronous  condenser  is 
low  in  first  cost  per  kilowatt  and  operates  without 
attention. 

B.  A.  Behrend,  in  reply  to  a  statement  by  Mr.  Eglin 
that  there  is  a  need  for  a  standardization  of  frequency, 
pointed  out  that  frequency  trouble  is  in  the  generator 
itself.  It  is  impossible  to  build  a  single-phase  generator 
greater  than  15,000  kva.  with  two  poles.  If  it  were 
possible  to  design  such  an  outfit  at  60  cycles,  the  user 
would  more  than  pay  for  the  apparent  benefit  through 
maintenance.  The  real  problem  confronting  engineers 
to-day  is  to  secure  25  cycles  from  a  60-cycle  system  and 
transform  the  power  factor  of  the  25  cycles  at  the  same 
time. 


Officers  Elected  at  Annual  Convention  of 
American  Electric  Railway  Association 

Meeting  at  Atlantic  City,  N.  J.,  from  Oct.  9  to  13, 
the  American  Electric  Railway  Association  held  what 
President  Charles  L.  Henry  spoke  of  as  the  best  con- 
vention the  association  ever  had.  The  meeting  was 
addressed  by  representatives  of  the  United  States 
Army,  who  spoke  on  "Preparedness."  Technical  and 
financial  development  of  the  electric  railway  was  con- 
sidered, and  much  emphasis  was  placed  on  publicity. 

Regarding  the  A.  I.  E.  E.  standardization  rules,  the 
power  generation  committee  pointed  out  a  number  of 
significant  facts  and  made  several  recommendations  for 
consideration  by  the  insitute.  Attention  was  called 
particularly  to  the  following  points:  The  rating  of 
motors  is  expressed  in  kilowatts  at  the  shaft  instead  of 
horsepower;  and  a  single  rating,  preferably  the  con- 
tinuous rating,  is  made  the  standard  for  electrical  ma- 
chinery, but  no  provision  is  made  for  overload  ratings 
except  in  the  case  of  nominal  ratings  for  railway  mo- 
tors and  railway  substation  machinery. 

The  committee  on  nominations  submitted  the  names 
of  the  following,  who  were  duly  elected :  For  president, 
L.  S.  Storrs,  the  Connecticut  Company,  New  Haven, 
Conn.;  for  first  vice-president,  T.  S.  Williams,  presi- 
dent Brooklyn  Rapid  Transit  System;  for  second  vice- 
president,  John  J.  Stanley,  president  Cleveland  Rail- 
ways; for  third  vice-president,  J.  H.  Pardee,  president 
Eastern  Pennsylvania  Railways,  Pottsville,  Pa.;  for 
fourth  vice-president,  Richard  McCuUoch,  president 
United  Railways  of  St.  Louis, 

To  carry  out  the  recommendations  of  the  committee 
on  recommendations  in  the  president's  address,  the  com- 
mittee submitted  the  following  nominations  for  members 
of  the  executive  committee,  ad  interim,  who  were  elected: 
Thomas  Finigan,  manager  of  sales,  American  Brake 
Shoe  &  Foundry  Company,  San  Francisco,  Cal. ;  James 
H.  McGraw,  president  McGraw  Publishing  Company, 
New  York;  S.  E.  Curwen,  president  J.  G.  Brill  Com- 
pany, Philadelphia,  Pa.;  E.  W.  Rice,  Jr.,  president  Gen- 
eral Electric  Company,  Schenectady,  N.  Y.,  and  Guy 
E.  Tripp,  chairman  of  the  board  of  directors  Westing- 
house  Electric  &  Manufacturing  Company,  New  York. 


Methods  for  Allaying  Sparking  When 

Rectifying  Alternating  Current 

Attention  is  being  given  more  and  more  to  rectifying 
means  for  alternating  current.  In  the  types  of  rotating 
and  vibrating  rectifiers  which  have  been  placed  on  the 
market  heretofore,  great  difficulty  has  been  experienced 
in  preventing  sparking  when  current  flow  is  interrupted 
at  the  ends  of  current  waves  of  the  desired  polarity. 
While  it  is  possible  to  secure  sparkless  operation  with 
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BALLAST    RESISTANCE    USED    IN    RECTIFYING    ALTERNATING 
CURRENT 

constant  load,  frequency  and  wave  form,  if  any  of  these 
factors  change  to  any  great  extent  sparking  may  ensue. 

In  a  series  of  patents,  1,199,468,  1,199,469,  assigned 
by  Ray  P.  Jackson  of  Edgewood  Park,  Pa.,  to  the  West- 
inghouse  Electric  &  Manufacturing  Company,  a  means 
is  disclosed  for  allaying  the  sparking  by  resorting  to 
an  automatically  increasing  resistance  which  has  prac- 
tically zero  heat  capacity. 

Instead  of  closing  a  given  current  during  waves  of 
one  polarity  and  opening  the  current  path  during  waves 
of  the  opposite  polarity,  a  current  path  of  low  resistance 
is  provided  for  waves  of  one  polarity,  and  a  correspond- 
ing path  constitutes  a  comparatively  low  resistance 
when  cool,  but  an  extremely  high  resistance  when  hot. 
Such  latter  type  of  conductor  is  found  in  a  fine  iron 
filament  mounted  in  a  hydrogen  atmosphere,  as  in  the 
ballast  resistances  used  in  Nernst  lamps.  By  this  mode 
of  operation,  the  circuit  is  never  broken,  but  waves  of 


SYNCHRONOUS   MOTOR  AND  COMMUTATOR  METHOD  OF 
RECTIFYING  ALTERNATING  CURRENT 

the  undesired  polarity  are  caused  to  flow  through  the 
ballast  conductor  so  as  to  keep  down  the  amount  of  cur- 
rent which  can  flow  by  its  exceedingly  high  resistance, 
when  heated  to  an  appreciable  amount. 

By  means  of  a  synchronous  motor  driving  a  commu- 
tator when  a  current  wave  of  the  desired  polarity  is 
flowing  through  a  main  conducting  segment  in  one  of 
the  rectifying  devices,  the  brush  in  the  other  rectifying 
device  is  either  bearing  upon  an  auxiliary  conducting 
segment  or  is  bearing  upon  an  insulating  segment,  and 
vice  versa.  During  the  intervening  time  the  resistance 
element  therein  will  cool  and  its  resistance  will  fall  to  a 
comparatively  low  value. 
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Layout  and  Tests  of  an  Alabama  Cotton  Mill 

Arrangements    for  Changing  from  Electric  to  Mechanical  Drive  in  Emergencies — Layout 
Equipment  and  Results  of  Tests  to  Determine  Effect  of  Conditions,  Speed 
and  Number  of  Driven  Machines  on  Power  Demand 
By  George  Wrigley 

Klectrical  Engineer  with  J.  E.  Sirrine,  Greenville.  S.   C. 


of 


OWING  to  variable  stream  flow,  many  of  the 
Southern  hydroelectric  companies  furnish  two 
classes  of  service  known  respectively  as  primary 
power,  which  is  guaranteed  for  continuous  use  during 
the  entire  year,  and  secondary  power,  which  may  or 
may  not  be  furnished  during  periods  of  low  water.  As 
a  result  the  industries  purchasing  this  comparatively 
low-priced  secondary  power  usually  provide  emergency 
sources  of  power  for  use  during  periods  of  low  water. 
The  Avondale  Mills,  Sylacauga,  Ala.,  operate  under 
such  conditions,  using  hydroelectric  energy  which  is 
guaranteed  for  only  half  the  time.  In  the  electric  drive 
layout  provision  has  therefore  been  made  for  quick  con- 
version from  purchased  hydroelectric  power  to  the 
steam  prime  mover  drive  which  existed  prior  to  the 
installation  of  electric  motors. 

This  installation  consists  of  two  cotton  mills  about 
300  ft.  apart :  one  a  yarn  mill  containing  25,500  spindles 
and  the  other  a  cloth  mill  equipped  with  43,000  spindles 


transformer  and  one  generator  panel.  The  oil  switches 
are  mounted  about  3  ft.  back  of  the  switchboard. 

A  75-kva.  transformer  is  provided  for  lighting  the 
cloth  mill  and  a  40-kva.  unit  for  the  yarn  mill.  When 
necessary  an  old  direct-current  generator  that  was 
formerly  operated  can  be  used  to  energize  the  yarn- 
mill  lighting  circuits.  T"his  unit  and  the  direct-current 
instruments  are  connected  to  one  set  of  terminals  of  a 
double  throw  switch  and  the  yarn-mill  transformer  to 
the  other  terminals  so  either  can  be  connected  to  the 
yarn-mill  busbars.  Three  15-kva.  transformers  are  pro- 
vided to  furnish  power  to  some  small  motors  that  were 
installed  when  the  mill  was  first  built.  Direct  current 
at  125  volts  is  furnished  to  a  tying-in  machine  by  a 
V'2-kw.  motor  generator  set. 

Open  wiring  consisting  of  white  insulated  conductors 
is  used  throughout  the  mills  except  for  risers  which 
consist  of  varnished  cambric  covered  wires  carried  in 
rigid  conduit  with  condulet  terminals.     On  the  three 


FIGS.    1,   2   AND   3 — LINE   CONNECTING    CLOTH    AND   YARN    MILL,     ROPE   DRIVE    USED    IN    EMERGENCIES    AND    OPEN    WIRING 


and  1200  looms.  Both  were  originally  driven  by  cross- 
compound  condensing  engines.  After  the  contract  for 
electrical  energy  was  closed  with  the  Alabama  Power 
Company,  however,  these  engines  were  held  only  for  re- 
serve. Energy  is  delivered  to  an  outdoor  substation  at 
approximately  22,000  volts,  60  cycles,  three  phase  and 
there  stepped  down  to  575  volts  for  use  in  the  mills. 
From  this  outdoor  equipment  current  is  carried  to  an 
indoor  switchboard  from  which  it  is  distributed  to  the 
various  motor  feeder  circuits  in  both  mills.  There  are 
six  power-feeder  panels,  two  lighting-feeder  panels,  one 


lower  floors  of  the  cloth  mill  the  mains  are  installed 
on  the  ceiling  below  the  floor  served,  with  risers  going 
through  control  devices  to  the  motors  above.  Triple- 
braid  weatherproof  wire  is  used  between  the  mills,  there 
being  twelve  500,000-circular  mil  and  two  No.  4/0  con- 
ductors supported  on  H-frames.  They  consist  of  woodeq 
poles  with  galvanized  steel  cross-arms,  galvanized  pins 
and  extra-heavy  porcelain  insulators. 

In  all,  eighty-three  motors  having  a  total  rating  of 
3016  hp.  are  used.  The  units  have  ratings  from  1  hp. 
to  100  hp.,  but  most  of  the  motors  are  20  hp.  units,  a 
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Arrangements  of  Motors  for  Cotton  Mill  Applications  in  Different  Departments 

A— One  hundred  and  eight  cards  driven  by  one  75-hp.  and  one  100-hp.  motor  ;  B— Drawing  ^nd  roving  frames  operated  by  50^^^^^^^^^ 
motors;  C— Speeders,  intermediates  and  roving  frames  run  by  one  50-hp.  and  one  100-hp  motors;  D— Four-frame  2  0-hp.  IVO\°' ^,^^tor 
ing  spinning  frames;  E— Weavers  operated  by  four  100-hp.  motors  which  also  drive  machmery  on  second  floor,  F— One  Zb-np.  moioi 
driving  machinery   in  cloth  room. 
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considerable  number  also  being  50  hp.  and  75  hp.  units. 
The  limiting  size  of  motor  was  held  at  100  hp.  Where 
possible  at  least  one  motor  was  used  for  each  depart- 
ment and  motor  sizes  duplicated  as  much  as  possible  to 
reduce  the  number  of  spare  parts  required  in  stock. 
Some  of  the  motors  are  arranged  to  drive  belts  extend- 
ing in  opposite  directions,  being  provided  with  double- 
face  pulleys  with  center  grooves. 

All  of  the  motors  are  suspended  from  the  ceiling  on 
steel    supports.      Except    in    the    spinning    room,    the 


FIG.   4 — OIL   SWITCH    MOUNTED   ON   CONDULET 

switches  and  starters  are  mounted  on  walls  or  columns 
near  the  motors.  To  avoid  having  wires  cross  over  the 
motor  frames  motors  were  arranged  with  the  leads  on 
the  side  nearest  the  control  devices.  Resistance-in-the- 
rotor  type  of  motors  are  used  for  all  units  rated  at  50 
hp.  and  more  and  are  controlled  by  K  20-oil  switches 
mounted  on  R  S  A  condulets.  The  latter  are  designed 
to  avoid  open  wiring  at  the  oil  switch  terminals,  being 
arranged  so  that  conduit  risers  can  be  brought  in  at  the 
bottom  and  taken  out  at  the  top  or  both  incoming  and 
outgoing  conduits  can  be  connected  at  the  top.  Various 
other  arrangements  of  wiring  can  be  made  by  the  proper 
selection  of  side  plates  having  one  or  two  outlets,  as 
desired.    With  this  box  all  wire  pulling  is  completed  be- 


fore oil  switches  are  installed.  The  oil  switches  are 
equipped  with  two  series  trip  coils,  no-voltage  release 
and  are  connected  through  bushings  in  the  case. 

Motors  rated  at  less  than  50  hp.  are  of  the  squirrel- 


FIG.   5 — CONDULET    USED   FOR  OIL-SWITCH    MOUNTINGS 

cage  type.  The  5  hp.  and  20  hp.  units  are  controlled 
by  automatic  oil  switches  equipped  with  two  series  trip 
coils.  They  are  thrown  directly  on  the  line,  since  they 
start  with  light  load,  that  is,  with  only  belt  and  loose 
pulley  losses.  With  25-hp.  motors,  however,  starting 
compensators  are  employed.  These  are  equipped  with 
two  series  trip  coils,  no-voltage  release  and  covers  for 
the  trip  coils  and  conduit  wiring. 

Four-Frame  Ball  Bearing  Motor  Drives 

Moisture-proof  windings  are  employed  on  the  picker- 
room  motors  to  prevent  injury  from  opening  of  the 
sprinkler  heads,  due  to  occasional  flash  fires  that  happen 
in  these  rooms.  Fifty  20-hp.  motors  are  used  on  the  top 
floor  of  the  cloth  mill  for  driving  spinning  frames.  Each 
of  these  motors  is  connected  with  four  frames  by  belts. 
They  have  a  synchronous  speed  of  1800  r.p.m.  and  are 
equipped  with  S.K.F.  ball  bearings.  The  rotors  are 
overhung,  that  is,  the  shaft  has  only  one  bearing  in  the 
motor   housing,   the  other  being  an   outboard   bearing 


FIG.   6 — FOUR-FRAME   MOTOR  EQUIPPED   WITH    BALL  BEARINGS 

beyond  the  pulleys.  Two  double-face  pulleys  are 
mounted  on  each  shaft,  their  faces  being  heavily 
crowned  and  separated  by  grooves  1  in.  wide  by  V2  in. 
deep.  The  motors  may  be  started  light,  since  they  are 
connected  with  loose  pulleys  on  the  spinning  frames. 
Switches  controlling  the  motors  are  mounted  on  the  ceil- 
ing and  are  operated  by  rods  from  the  floor. 
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T.VULE  I— IlOUSEPUWEll  KEQUIUEU  TO  01'EU.\TE  YAllN-MILL  EQUIP.MENT 
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Speed 

JtatinK  of 
Motor 

Load  lip. 

Output 

per  Day 

of  10  Ilrs. 

(Lbs.) 

Spd. 

Frt.  Roll 

Drive 

SpinniiiK  frames* 

Spiiiniiij^  frauH's* 

Kales*  .Icnks 

Fftle.s  &  Jcnks 

10 

.  .   8 
6 

22 1  .spd. 
224  spd. 

12  in.  X  6  in.  bob- 
bin, 72  spd. 

10  in.  X  5  in.  bob- 
bin, 108  spd. 

8  in.  X  3I2  in. 
bobbin,  52  spd. 

40  in. 

40  in. 

9000 

9000 

()30 
850 
1100 

120 

120 

1800 
140 
108 

1300 

1300 
120 

301 

487 

408 

75  hp. 
900  r.p.m. 

50  hp. 
900  r.p.m. 

75  hp. 
900  r.p.m. 

50  hp. 

400  r.p.m. 

50  hp. 
400  r.p.m. 

62.7 
49.9 
70.7 

53  full  load  or  47.3  hp.  with  cards 
only 

56.8  full  load  or  48.8  hp.  with  cards 
only 

12 

7 
20 

35 
10 
40 

10 

1600 
700 

Woonsockct 

Howard  &  HuUard .... 

250 

(^irds     

100 

Howard  &  Bullard .... 

100 

Draw  frames  J 

*Making  1.54  hank  roving.       tMaking  5.0  hank  roving.        {Six  deliveries  each. 

To  permit  ready  conversion  from  hydroelectric  energy 
drive  to  emergency  drive  and  vice  versa  a  synchronous 
condenser  is  floated  on  the  supply  lines  to  the  cloth  mill. 
When  central  station  energy  is  not  available  the  syn- 
24r 


ShaffinqHarmJeitNoJ,  . 

Fron  i  Roll  Speed  BSRpm. 
Shaff'inaWarm  TesiNo.2, 

Front  ffoll  Speed  131- Rpm 
ShaFiing  told, Froni  Roll 

Speed  133  Rpm 


''3  Full  '31 

Condition  of  Bobbin 

FIG.    9 — EFFECT   OF   SPINNING-FRAME   BOBBINS   FILLING   UP 
Spindle   speed   10,000    r.p.m.,    frame   speed   1467    r.p.m.    approxi- 
mately, No.   21    (warp)    yarn,   204   spindles  per  frame,    1   1/16   in. 
whirl,  ratio  of  cylinder  to  whirl  1  :6.80. 

chronous  condenser  is  connected  with  the  old  compound 
engine  that  was  formerly  used  and  driven  as  a  genera- 
tor. To  do  this  it  is  only  necessary  to  bolt  a  face  plate 
coupling  carrying  a  rope  sheave  to  the  synchronous 
machine  and  connect  the  rope  drive  which  is  kept  in 
readiness.  This  machine,  which  is  equipped  with 
amortisseur  windings,  has  a  direct-connected  exciter 
and  is  designed  to  operate  at  257  r.p.m.  with  600-volt, 


three-phase,  60-cycle  energy.  Being  rated  at  2100  kva. 
at  80  per  cent  power  factor  it  has  sufficient  capacity  to 
operate  all  the  motors  in  the  cloth  mill. 

A  double  throw  switch  is  provided  for  starting  the 
machine  as  a  motor,  one  side  being  connected  to  half 
voltage  taps  on  main  transformer  and  the  other  side  to 
the  full  voltage  terminals.  Since  no  generator  or  syn- 
chronous motor  was  installed  in  the  yarn  mill  each 
group  of  shafting  was  fitted  with  couplings  to  substi- 
tute mechanical  drive  for  electric  when  necessary. 

Results  of  Tests  and  Observations  Therefrom 

To  determine  the  actual  brake  horsepower  on  different 
motors  in  both  the  cloth  and  yarn  mill  extensive  tests 
were  conducted,  the  results  of  which  are  presented  in 
accompanying  tables.  In  Figs.  7  and  8  are  shown  the 
loads  on  a  four-frame  spinning  motor  when  one,  two, 
three  and  four  frames  are  connected.  Pulleys  on  the 
frame  drums  were  changed  to  obtain  different  spindle 
and  front-roll  speeds.  The  bobbins  were  about  three- 
fourths  full  during  these  tests.  It  is  noticeable  that 
the  loads  while  running  light  were  greater  on  the  three 
higher  speeds  than  on  the  lower.  This  was  caused  by 
the  difference  in  tension  of  the  belts  used.  During  the 
low  speed  test  a  belt  was  used  that  had  run  for  a  long 
time  and  had  the  proper  tension.  In  the  other  test  new 
belts  were  put  on  and  readings  taken  before  the  proper 
tension  was  secured. 

The  curves  in  Fig.  9  show  the  brake-horsepower  re- 
quired on  a  four-frame  spinning  motor  at  the  different 
stages  of  the  filling  up  of  the  bobbins.     As  shown  it 


TABLE  II— HORSEPOWER  REQUIRED  TO  OPERATE  CLOTH-MILL  EQUIPMENT 


Machine 

Make 

Number 

Size 

Speed 

Picks 
per  Inch 

Output  per 

Day  Each, 

10  Hr. 

Rating  of 
Motor 

Load  Hp.* 

84 

36 

30 

2 

126 

126 

60 

6 

105 

105 

105 

2 

8 

105 

105 

75 

2 

8' 

40  in. 
36 
30 
140  spd. 

40 
36 
30 
140  spd. 

40 
36 
30 
140  spd. 

40 
36 
30 
140  spd. 

150  r.p.m. 
165  r.p.m. 
170  r.p.m. 
204  r.p.m. 

160  r.p.m. 
165  r.p.m. 
170  r.p.m. 
204  r.p.m. 

160  r.p.m. 
165  r.p.m. 
170  r.p.m. 
204  r.p.m. 
61  r.p.m. 

160  r.p.m. 
165  r.p.m. 
170  r.p.m. 
240  r.p.m. 
61  r.p.m. 

68 
68 
48 

68 
68 

48 

68 
68 
48 

68 
68 
48 

39  yards 

40  yards 
.59  yards 

750  lbs. 

39  yards 

40  yards 
59  yards 

750  lbs. 

39  yards 

40  yards 
59  yards 

750  lb. 

39  yards 

40  yards 
59  yards 

750  lb. 

100  hp. 
600  r.p.m. 

100  hp. 
600  r.p.m. 

100  hp. 
600  r.p.m. 

100  hp. 
600  r.p.m. 

69.5 

Band  Machinej 

QuillerJ      

107.9 

94.8 

86. 6t 

Northrop 

Northrop 

♦Filling  at  No.  25,  Warp  at  No.  21.       JRun  only  a  few  hours  per  week.       fFilling  at  No.  28,  Warp  at  No.  21. 
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requires  approximately  10  per  cent  more  power  to  run 
the  bobbins  full  than  when  they  begin  to  fill  up.  The 
results  also  show  the  increased  friction  load  when  the 
frames  are  started  up  cold.  This  will  amount  to  ap- 
proximately 10  per  cent  under  average  conditions,  but 
on  very  cold  mornings  the  percentage  would  be  a  little 
higher.  Spindle  speeds  above  10,000  r.p.m.  caused  ex- 
cessive breakage  of  the  yarn,  but  this  can  be  remedied 
to  a  certain  extent  by  using  separators. 

At  the  yarn  mill  the  spinning  frames  are  arranged 
in  groups  as  shown  in  Table  I.  The  brake  horsepowers 
given  were  obtained  with  all  the  frames  running  under 
general  average  conditions.  The  average  load  is  ap- 
proximately 5  per  cent  greater  and  the  peak  load  10  per 
cent  greater  in  the  morning  when  starting  the  frames 
than  when  running  under  normal  conditions.  Data 
taken  in  the  card  room  of  the  yarn  mill  show  that  the 


average  horsepower  required  per  card  ranges  between 
1.42  hp.  and  1.50  hp.  The  horsepower  required  for  each 
draw  frame  is  0.7  hp.  The  brake  horsepower  on  the 
four  100-hp.  motors  in  the  weave  room  of  the  cloth  mill 
are  also  shown  in  Table  II  and  represent  the  average 
condition.  When  the  readings  were  taken  a  few  of  the 
looms  were  stopped,  but  this  condition  exists  at  almost 
any  time  during  the  day.  The  brake  horsepower  that  is 
required  to  operate  the  machines  driven  by  one  of  the 
75-hp.  motors  is  also  shown. 

The  tests  referred  to  in  this  article  were  conducted 
by  the  Alabama  Power  Company,  Birmingham,  Ala., 
which  company  supplies  energy  from  its  transmission 
system  for  the  operation  of  the  mills.  Acknowledgment 
is  given  to  C.  E.  Butt,  electrical  engineer  in  the  com- 
pany's new  business  department,  for  the  data  and 
curves. 


Hot  Spots  in  Synchronous  Converter  Armatures 


Results  of  an  Experimental    Investigation  of    the    Temperature    Distribution 
Synchronous  Converter  Armature  and  a  Comparison  of  the  Data 
Secured  with  Theoretical  Values 

By  Alfred  E.  Hanson  and  Chester  A.  Corney 


Around    a 


THE  unequal  heating  of  conductors  in  the  arma- 
ture of  a  synchronous  converter  has  been  dis- 
cussed by  many  writers  from  its  theoretical  stand- 
point, but  relatively  little  data  is  available  that  shows 
the  temperature  differences  actually  existing  and  how 
these  are  graded  around  the  circumference  of  the  arma- 
ture. This  information  is  of  interest  from  its  bearing 
on  machine  design  and  rating,  for  the  prominence  of 
hot  spots  will  determine  whether  the  machine  must  be 
rated  on  the  basis  of  the  temperature  rise  of  the  hot- 
test conductor  or  on  the  average  rise  in  all. 

At  unity  power  factor  the  conductors  midway  be- 
tween tap  conductors  carry  the  least  current  and  have 
the  minimum  copper  loss,  while  the  tap  conductors 
carry  the  most  current  and  have  the  maximum  loss, 
thus  tending  to  produce  a  hot  spot  in  the  armature 
winding  at  every  tap  conductor.  In  Fig.  1  the  alter- 
nating and  direct-current  components  are  shown,  as 
well  as  the  resultant  current  for  unity  power  factor. 
At  power  factors  other  than  unity  the  zones  of  maxi- 
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FIG.  1 — CURRENT  RELATIONS  IN  A  THREE-PHASE  SYNCHRONOUS 
CONVERTER  AT   UNITY   POWER   FACTOR 

mum  heating  are  shifted  from  the  tap  conductors,  and 
also  intensified.  If  the  change  of  power  factor  were 
as  much  as  60  deg.  in  a  three-phase  converter,  the  mid- 
conductors  would  then  have  the  maximum  current  and 
copper  loss,  and  be  the  centers  of  the  hot  spots,  while 
the  tap  conductors  would  have  the  least  current  and 
be  midway  between  hot  spots.  The  curves  of  Fig.  1-A 
then  represent  tap  conductor  currents  and  those  of  Fig. 


1-B  the  mid-conductor  currents.  The  intensification  of 
the  heated  zone  with  decrease  of  power  factor  results 
from  a  decrease  of  efficiency  and  power  factor,  both  of 
which  cause  the  converter  to  take  a  greater  current. 

In  order  to  verify  these  theoretical  considerations,  an 
experimental  investigation  of  the  temperature  distri- 
bution around  a  synchronous  converter  armature  was 
selected  by  the  writers  as  the  subject  of  a  thesis  at  the 
Massachusetts  Institute  of  Technology.  The  methods 
employed  and  results  obtained  are  presented  in  what 
follows  here.  The  machine  used  was  a  four-pole,  three- 
phase,  60-cycle,  General  Electric  synchronous  converter, 
having  an  output  of  15  kw.  at  230  volts. 

The  changes  which  had  taken  place  in  the  tempera- 
ture of  the  armature  conductors  of  one  phase  of  the 
converter  after  a  prolonged  heat  run  were  obtained  by 
a  rise  of  resistance  method,  as  follows : 

After  the  machine  had  come  to  rest,  the  commutator 
brushes  were  immediately  raised,  a  small  direct  current 
(0.9  amp.)  from  a  storage  battery  was  passed  through 

(O.^Amps) 


Storage 
Battery  Ore urt 


Armature  Coil 
of  9  Turns 


flj  0.9 Amps 
Rheoii-at- 


A-  storage 
^  Bathiru 


.Vheo.    0 


Deflecting  Potentiometer 

FIG.    2 — WIRING    CONNECTIONS    WHEN    MAKING    TEMPERATURE 
MEASUREMENTS 

the  armature  between  a  pair  of  slip  rings,  and  held 
constant  by  a  suitable  carbon  rheostat,  while  potentials 
between  successive  commutator  segments  were  quickly 
measured  by  a  deflecting  potentiometer.  This  set  of 
readings  was  repeated  twelve  times  in  rapid  succession 
from  commutator  segments  tapped  into  one  phase  only. 
A  potentiometer  was  used  to  measure  these  potentials 
because  it  draws  no  current,  and  hence  cannot  unbalance 
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the  circuit.  Similar  measurements  made  when  the 
armature  was  cold,  and  usins  the  same  value  of  storage 
battery  current  were  compared  with  those  made  after 
the  heat  run  and  gave  data  to  determine  the  rise  in 
temperature  of  each  of  the  coils  in  one  phase.  Since 
all  the  potentiometer  readings  could  not  be  measured 
simultaneously,  and  at  the  instant  the  power  was  cut 
off  after  a  heat  run,  the  time  of  each  reading  had  to 
be  obtained  and  due  allowance  made  for  it.  For  this 
purpose  a  small  synchronous  motor  was  suitably  geared 
so  that  it  caused  a  paper  ribbon  to  be  wound  on  a  drum 
at  the  constant  rate  of  about  4  in.  of  ribbon  per 
minute.  The  ribbon  passed  under  a  wire  bridge,  at 
which  a  mark  was  made  at  the  time  of  cutting  the 
synchronous  converter  off  the  line,  and  again  when  each 
measurement  was  taken  between  segments.  A  calibra- 
tion of  the  ribbon  gave  the  exact  lapse  of  time  between 
shutting   off   the   power    and    obtaining   each    reading. 
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FIG.  3 — COOLING  CURVES  FOR  84.5  PER  CENT  POWER  FACTOR  RUN 

Cooling  curves  between  temperature  and  time  for  each 
coil  in  the  phase  were  plotted  from  this  data  and  ex- 
tended back  to  time  of  shut  down,  as  shown  in  Fig.  3. 

By  erecting  ordinates  at  points  on  the  time  axis,  as 
shown  in  the  diagram,  the  temperature  distribution  in 
a  phase  at  any  instant  after  shutting  down  could  be 
secured.     These  conditions  are  shown  by  Fig.  4. 

From  the  following  formula,  which  is  derived  in  the 
Electrical  World  of  Oct.  28,  1911,  by  N.  Stahl,  theo- 
retical values  of  energy  dissipated  in  any  conductor 
or  coil  on  the  armature  can  be  calculated.  Curves  drawn 
from  these  theoretical  values  were  compared  with 
curves  actually  obtained. 
Heating  in  any  conductor 


\vfyT\V'  sin'  Ti 
V 


16  cos  (5  +  e)" 
(pf)%riP  sin  K 


Where  h  is  the  direct  current  in  any  armature  path ; 
R  the  resistance  of  conductor  or  coil ;  t)  the  efficiency  of 
converter;  p  the  number  of  phases;  B  the  angle  be- 
tween any  conductor  and  mid-conductor,  and  6  the 
power  factor  angle. 

In  Figs.  5  and  6  the  top  curves  of  each  set  represent 
the  instantaneous  temperature  conditions  in  one  phase 


at  the  time  of  shutting  down,  and  were  derived  from 
the  cooling  curves,  as  explained  above.  Below  these,  in 
full  lines,  are  the  theoretical  curves  of  energy  dissipa- 
tion in  the  same  phase,  plotted  from  calculations  using 
Mr.  Stahl's  formula.  Relative  energy  is  plotted  for 
each  coil,  the  coil  having  the  minimum  copper  loss  being 
taken  as  a  basis  having  unity  heat  loss.     The  bottom 
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curves  show  the  energy  dissipated  in  each  slot,  and  are 
obtained  by  also  considering  the  energy  dissipated  in 
the  coils  of  another  phase  in  the  same  slots,  which 
amount  is  indicated  by  the  dotted  curves.  These  curves] 
indicate  that  the  temperature  of  a  coil  is  dependent 
more  on  the  energy  dissipated  within  itself  than  on  the 
energy  dissipated  within  the  slot  it  occupies.  This  is 
shown  by  the  greater  similarity  of  the  actual  curves 
with  curves  I  and  III  rather  than  with  II  and  IV. 

Comparing  the  two  actual  curves  (top  of  Figs.  5  and 
6),  it  is  observed  that  the  decrease  in  power  factor 
changes  the  position  of  the  hot  spot  and  intensifies  it. 
The  intensification  amounts  to  an  increase  from  77  deg. 
C.  to  84  deg.  C.  In  the  low  power  factor  run  the  hot- 
test conductor  was  11.5  deg.  C.  above  the  coldest,  while 
in  the  unity  power  factor  run  the  difference  was  only 
6.5  deg.  C. 

Referring  to  the  curves  in  Fig.  4,  it  is  observed 
that  for  several  minutes  after  shut  down  the  shape  of 
the  temperature  distribution  curves  was  maintained. 
This    indicates   that   equalization    between    slots    is   so 
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FIGS.  5  AND  6 — COMPARISONS  OF  INSTANTANEOUS  TEMPER- 
ATURES FROM  TESTS  WITH  THEORETICAL  CURVES  OF  ENERGY 
DISSIPATION    IN    THE   SAME  PHASE 

gradual  that  projecting  the  cooling  curves  back  to  zero 
time  is  justifiable,  and  consequently  that  the  tempera- 
ture distribution  curves  should  be  truly  representative. 
The  results  secured  indicate  that  actually  there  are 
hot  spots  maintained  in  the  armature  circumference, 
which  are  shifted  and  intensified  by  a  decrease  in  power 
factor,  as  is  shown  by  a  study  of  the  theory. 
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Output  Limitations  in  Direct-Current  Machines 

An  Analysis  of  Design  to  Determine  Economy  of  Higher  Speeds  for  a  Given 

Output  in  Steel  Rolling  Mill  Motors 

By  Prof.  Alex  Gray 

Head    of    Klectrical    Engineering    Department,    Cornell    University 


THE  curves  shown  in  Fig.  1,  taken  from  a  recent 
paper  on  rolling  mill  motors',  express  the  opinion 
of  a  successful  designer  as  to  the  limits  within 
which  satisfactory  direct-current  machines  may  be  built. 
In  the  discussion  of  this  paper  American  engineers  were 
criticised  because,  for  a  given  output,  higher  speeds 
were  to  be  found  in  practice  in  Europe  than  in  this  coun- 
try, it  being  assumed,  of  course,  that  the  higher  the 
speed  the  lower  the  cost.  It  is  of  interest  to  investigate 
the  accompanying  curves  to  determine  whether  or  not 
the  criticism  is  well  founded. 

If  the  revolutions  per  minute  of  a  machine  have  been 
fixed,  the  maximum  diameter  that  may  safely  be  used 
is  limited  by  the  peripheral  velocity.  With  the  diameter 
thus  fixed,  the  output  of  the  machine  is  limited  by  the 
length  of  the  armature  core.  As  this  element  is  in- 
creased in  value,  so  also  is  the  voltage  generated  be- 
tween adjacent  commutator  segments,  and  finally  a  limit 
is  reached  beyond  which  the  machine  is  liable  to  flash 
over.  Let  us  therefore  fix  limits  to  the  peripheral  veloc- 
ity of  the  armature,  to  the  voltage  between  adjacent  com- 
mutator segments  and  also  to  the  number  of  ampere 
conductors  that  may  be  placed  on  each  inch  of  the 
armature  periphery,  since  the  temperature  rise  of  the 
armature  depends  on  this  latter  quantity,  and  then  let 
us  see  what  sort  of  output  equation  can  be  built  up  that 
will  embrace  all  three  quantities. 

The  peripheral  velocity  of  the  armature  is  limited  to 
about  9000  ft.  per  minute  if  the  machine  is  to  be  of 
standard  construction  with  open  slots  and  with  the  coils 
held  in  place  by  band  wires.  The  voltage  between  ad- 
jacent commutator  segments  must  not  be  large  enough 
to  maintain  any  arc  that  may  be  started  between  the 
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FIG.    1 — LIMITS    WITHIN    WHICH    DIRECT-CURRENT    GENERATORS 
CAN   BE  BUILT 

segments.  Small  machines  have  been  operated  success- 
fully with  a  maximum  value  of  60  volts  between  seg- 
ments, but  it  has  been  found  that  in  the  case  of  ma- 
chines of  large  output,  where  the  resistance  of  the 
armature  winding  between  two  segments  is  necessarily 

^Sykes  and  Hall,  "Electric  Drive  for  Reversing  Rolling  Mills," 
Proc.  A.  I.  E.  E..  June,  1916. 

=Lamme,  "Physical  Limitations  in  D.C.  Commutating  Machines," 
Proc.  A.  I.  E.   E.,  August.  191.'>. 


very  low,  it  is  not  safe  to  operate  with  a  maximum  value 
of  more  than  30  volts  between  segments.* 

In  Fig.  2  no-load  and  full-load  flux  distribution  curves 
are  shown,  the  exciting  ampere  turns  per  pole  for  gap 
and  teeth  being  about  0.8  times  the  armature  ampere 
turns  per  pole.  From  these  curves  we  find  that  the 
average  voltage  between  commutator  segments  is  0.72 


FIG.    2 — FLUX   DISTRIBUTION    CURVES   USED   TO   ANALYZE 
OUTPUT    EQUATION 

times  the  maximum  value  when  the  machine  is  operat- 
ing at  no-load,  and  is  only  0.55  times  the  maximum 
value  when  the  field  is  distorted  by  full-load  current  in 
the  armature.  If,  then,  the  maximum  voltage  between 
segments  is  limited  to  30  volts,  the  average  voltage  be- 
tween segments  should  not  exceed  0.^  X  30  =  16.5 
volts,  or  even  15  volts  if  the  machine  is  liable  to  be 
overloaded.  If,  however,  a  compensating  winding  is 
placed  on  the  pole  face,  the  average  voltage  between 
segments  may  be  as  high  as  0.72  X  30  =  21.5  volts, 
since  the  distorting  effect  of  the  armature  is  overcome. 

The  number  of  ampere  conductors  that  may  be  placed 
on  each  inch  of  the  armature  periphery  is  limited  to 
about  1000,  principally  by  armature  heating,  although 
also  to  some  extent  by  commutation,  which  requires  that 
the  armature  slots  be  not  too  deep. 

The  desired  output  formula  may  now  be  built  up  as 
follows : 

Watts  output  =  volts  per  conductor  X  current  per  con- 
ductor X  number  of  conductors, 
■pi 
sai  — f  y^qy^nD  for  a   one-turn   multiple 

winding, 
where  £".,,  the  voltage  between  adjacent  commutator  seg- 
ments =  21.5 ;  q,  the  number  of  ampere  conductors  per 
inch  of  armature  periphery  =  1000 ;  r.D,  the  armature 
periphery  in  inches  =  (12  X  '^^)  -^  r.p.m.  =  108,000  -^ 
r.p.m.,  and  kilowatt  output  =  1,160,000  -^  r.p.m. 

This  equation  agrees  accurately  with  the  600-volt 
curve  given  in  Fig.  1.  At  other  voltages  certain  me- 
chanical troubles  are  encountered  which  are  not  taken 
care  of  in  the  formula,  for  example,  at  low  voltages 
there  is  trouble  due  to  the  unwieldy  proportions  of  the 
commutator  required  to  collect  the  large  current,  while 
at  high  voltages  space  must  be  provided  for  extra  in- 
sulation and  for  the  large  number  of  commutator  seg- 
ments. 
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Let  us  now  investigate  further  to  find  out  how  the 
limits  set  by  the  specified  formula  have  been  exceeded  in 
machines  designed  by  European  engineers.  The  fol- 
lowing data  on  such  a  machine  are  given  by  Miles 
Walker:' 

Output  in  kilowatts  ^  1000;  revolutions  per  minute 
=  2750;  D,  the  armature  diameter  in  inches  =  24;  £7*, 
the  average  voltage  between  segments  =  17 ;  q,  the  am- 
pere conductors  per  inch  =  800;  V,  the  peripheral  ve- 
locity in  feet  per  minute  =  17,300. 

The  machine  has  a  compensating  pole  face  winding 
as  well  as  interpoles ;  an  expensive  construction  is  re- 


^"Speciflcation  and  Design  of  Dynamo  Klectric  Machinery." 


(juired  to  hold  in  the  armature  coils;  the  commutator 
has  eight  shrink  rings,  and  the  rubbing  velocity  of  the 
brushes  is  10,000  ft.  per  minute.  The  voltage  between 
adjacent  commutator  segments  is  kept  down  to  a  safe 
figure  by  the  use  of  one  segment  per  conductor  instead 
of  one  segment  per  coil,  this  result  being  obtained  by 
the  use  of  connectors,  which  are  brought  to  the  com- 
mutator from  the  back  of  the  armature  winding. 

This  machine  is  outside  of  the  limits  of  standard 
American  practice,  but  although  smaller  than  a  1000- 
r.p.m.  machine  of  the  same  output,  it  is  doubtful  if  it 
is  so  much  cheaper  as  to  make  it  the  more  desirable 
machine,  considering  the  cost  of  labor  in  its  manu- 
facture. 


Rationalization  of  the  Magnetic  Units* 

A  Discussion  of  the  Faults  of  Magnetic  Units  in  Practical  Use  with  a  Scheme  for  Adopting  the 

Ampere-Turn  Without  the  Introduction  of  New  Units 

By  J.  H.  Bellinger 


THE  units  used  in  all  electric  and  magnetic  meas- 
urements are  derived  from  and  based  upon  the  in- 
ternational ohm  and  the  international  ampere. 
These  two  units  are  defined  in  terms  of  concrete  stand- 
ards maintained  at  the  national  standardizing  labora- 
tories. Using  the  international  ohm  and  ampere,  the 
centimeter  and  the  second  as  the  fundamental  units, 
the  various  electric  and  magnetic  units  in  practical  use 
are  derived  by  the  ordinary  equations  of  electrical 
theory.  These  units  may  be  considered  to  form  a  dis- 
tinct system,  which  may  be  called  the  international  sys- 
tem. Each  international  unit  is  the  practical  represen- 
tative of  the  corresponding  unit  in  the  theoretical  elec- 
tromagnetic system,  and  differs  from  it  by  only  a  very 
small  amount.  While  there  is  a  particular  unit  used 
practically  universally  for  each  electric  quantity,  there 
is  not  such  unanimity  in  respect  to  the  magnetic  quanti- 
ties. It  may  in  fact  be  said  that  magnetic  units  are  in 
a  somewhat  confused  state. 

It  appears  necessary  to  consider  the  status  of  the  am- 
pere-turn, which  is  widely  used  in  engineering  but  is  not 
usually  accorded  a  place  in  the  formal  systems  of  units. 
Another  potent  source  of  confusion  is  the  advocacy  and 
use  of  so-called  "rationalized"  systems  of  units,  and  in 
particular  the  recrudescence  of  Heaviside  units  in  re- 
cent books  on  electrical  theory.  This  means  that  the 
position  of  the  troublesome  factor  4rc  in  the  magnetic 
equations  is  not  yet  settled.  A  further  difficulty  of  the 
situation  is  the  current  use  of  the  word  "gauss"  as  the 
name  of  the  unit  of  both  induction  and  magnetizing 
force. 

The  Gauss 
Arguments  from  the  dimensions  of  the  quantities 
have  frequently  been  adduced  in  attempts  to  settle  this 
question  concerning  the  units  of  B  and  H.  It  has  been 
maintained,  on  the  one  hand,  that  B  and  H  are  dimen- 
sionally  identical  in  the  ordinary  electromagnetic  sys- 
tem (jx  suppressed),  and  are  therefore  expressible  in  the 
same  unit;  and,  on  the  other  hand,  that  when  (i  is  re- 
tained as  one  of  the  fundamental  quantities  of  the  elec- 
tromagnetic system,  B  and  H  are  dimensionally  differ- 
ent and  therefore  cannot  be  express'ed  in  the  same  unit. 
The  question  of  the  "gauss"  has  recently  been  discussed 
from  this  latter  standpoint,  by  Ascoli  (Electrical 
World,  67,  p.  876,  1916).  Such  arguments  are  cer- 
tainly not  conclusive.     Dimensional  identity  or  differ- 


♦An  abstract  by  the  author  of  a  portion  of  Scientific  Paper  No. 
292  of  the  Bureau  of  Standards,  entitled  "International  System  of 
Electric  and  Magnetic  Units." 


ence  tells  nothing  about  the  physical  differences  between 
two  quantities.  The  argument  that  dimensional  identity 
indicates  physical  identity  is  refuted  by  the  example  of 
energy  and  torque.  Who  would  measure  torque  in 
joules  or  calories  ?  To  maintain,  on  the  other  hand,  that 
dimensional  difference  proves  physical  difference  is  not 
conclusive,  as  illustrated  by  the  fact  that  the  two  very 
different  sets  of  dimensions,  the  electrostatic  and  elec- 
tromagnetic, apply  to  every  electric  quantity.  Dimen- 
sions are  matters  of  convenience,  and  dimensional  argu- 
ments can  no  more  settle  a  question  of  the  physical  na- 
ture of  a  quantity  than  mathematical  convenience  can 
justify  the  physical  identification  of  lines  of  magnetic 
force  and  lines  of  magnetic  induction.  Inasmuch  as 
dimensional  reasoning  has  been  considered  by  various 
writers  to  be  valid  to  decide  the  physical  relation  of  B 
and  H,  it  is  thought  worth  while  to  consider  further  in 
this  paper  the  actual  physical  nature  of  the  two  quan- 
tities. 

There  are  a  number  of  reasons  for  considering  induc- 
tion and  magnetizing  force  to  be  different  in  physical 
nature,  just  as  the  deflection  of  a  spring  is  physically 
different  from  the  mechanical  force  producing  it.  As 
the  names  of  the  two  quantities  suggest,  B  character- 
izes the  magnetized  state  of  the  medium  and  H  is  the 
agency  tending  to  produce  a  magnetized  state.  Per- 
haps the  distinction  is  most  clearly  seen  by  the  analo- 
gies furnished  by  the  magnetic  circuit.  The  induction 
and  magnetizing  force  are  analogous,  respectively,  to 
the  electric  displacement,  which  characterizes  a  state 
of  the  medium,  and  the  electric  field  intensity  which  pro- 
duces the  displacement.  The  distinction  is  even  clearer 
between  the  analogous  quantities,  current  density  in  a 
medium,  and  the  voltage  gradient  which  causes  it. 

Another  analogy  which  points  to  the  physical  dis- 
tinctness of  B  and  H  and  to  [jl  as  a  physical  property 
rather  than  a  mere  numerical  ratio  is  based  on  the 
energy  of  the  medium.  The  various  kinds  of  energy 
are  each  the  product  of  two  factors.  Energy  may  be  a 
force  X  a  distance,  a  mass  X  h^^^  ^^^  square  of  a 
velocity,  a  pressure  X  a  volume,  etc.  The  energy  den- 
sity of  an  electrified  medium  is  proportional  to  D  &  ,  and 
of  a  magnetized  medium  is  proportional  to  fHdB.  The 
energy  density  of  a  magnetized  medium  may  be  written 

(where  a  is  constant)    as  —    \t.H\     If  \l  were  a  mere 

numerical  ratio,  the  magnetic  energy  density  would  in- 
volve a  "generalized"  force  without  the  corresponding 
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"flux."  This  would  be  contrary  to  the  usual  dynamical 
ideas. 

Again,  |jl  is  one  of  the  two  quantities  ([x  and  K)  which 
are  effective  in  the  propagation  of  electromagnetic 
waves.  Therefore  (j.  must  be  an  actual  physical  prop- 
erty (for  two  physical  properties  are  dynamically  neces- 
sary in  a  medium  for  the  propagation  of  waves)  unless 
K  involves  both  properties.  If  electricity  is  of  dynami- 
cal nature,  therefore,  either  [i.  or  K  must  be  a  physical 
quantity  or  both  may  be. 

In  a  number  of  respects  B  and  H  are  of  quite  a  differ- 
ent character.  At  the  surface  of  separation  between 
two  media  only  the  normal  component  of  B  is  continu- 
ous, while  only  the  tangential  component  of  H  is  con- 
tinuous. It  is  possible  for  induction  to  exist  in  a  ma- 
terial with  no  magnetizing  force.  An  example  of  such 
a  case  is  a  permanent  ring  magnet  with  no  applied  H, 
in  which,  therefore,  H  =  o  and  B  is  finite.     (An  inter- 


TABLE  I- 

-PROPOSALS  REGARDING   MAGNETIC  UNITS 

Author  of 
Proposal 

M» 

Unit  of 
Magneto- 
Motive  Force 

Unit  of  Flux 

Remarks 

Perry 

4iiX10» 

Ampere-turn 

108  cgS 

electromagnetic 

Fessenden .... 

47r 

10 
ampere-turns 

1  CgS 

electromagnetic 

1 
/To =— electrostatic. 

4ir 
CgS  system  rationalijied. 

Fleming 

4ir 

Do. 

Do. 

[Unit  offl  =  108  CgS. 
lUnitof/=lcgs. 

Giorgi 

47rX10-' 

Ampere- turn 

108  CgS 
electromagnetic 

fKo  =  8.842X10-'2  electrostatic. 
("Practical"  system  rationalized. 

Karapetoff*. . . 

47r 

10 

Do. 

1  CgS 

electromagnetic 

[          1 

\  Ko  =  — electrostatic. 

I          4,r 

♦The  values  of  im,  and  Kg  are  not  fundamental  but  derived, 
result  from  the  use  of  the  international  ampere  and  ohm  as 
the  elimination  of  iv  from  certain  equations. 


,  in  the  Karapetoff  system.    They 
fundamental  units  together  with 


esting  electrical  analog  of  this  is  Kammerlingh  Onnes's 
electrical  conductor  at  a  temperature  very  near  the  ab- 
solute zero,  in  which  there  was  a  current  with  no  elec- 
tromotive force.) 

The  point  under  discussion  may  be  considered  from 
the  standpoint  of  convenience.  While  the  conception  of 
B  and  H  as  physically  equivalent  was  found  desirable  in 
magnetic  theories  based  upon  magnetic  poles,  it  is  not 
so  useful  when  the  relations  of  magnetism  to  electricity 
are  dealt  with.  While  a  given  H  is  associated  with  a 
given  current,  it  is  B  that  is  concerned  in  the  phenom- 
enon of  induced  electromotive  force;  that  is,  induced 
electromotive  force  depends  on  the  medium,  while  cur- 
rent and  its  accompanying  H  are  independent  of  the 
medium.  Since  these  relations  are  at  the  basis  of  most 
magnetic  practice,  it  is  just  as  desirable  to  consider  B 
and  H  to  be  different  quantities  as  electromotive  force 
and  current. 

At  the  present  time  "gauss"  is  used  more  generally 
for  the  cgs  unit  of  B  than  in  any  other  sense,  and  it  is 
probably  well  to  use  it  only  in  that  way.  A  name  that 
is  widely  used  for  the  cgs  unit  of  H  is  the  gilbert  per 
centimeter,  the  cgs  unit  of  magnetomotive  force  being 
the  gilbert.  (This  is  similar  to  the  expression  of  elec- 
tric field  intensity  in  volts  per  centimeter.)  The  cgs 
unit  of  flux  is  the  maxwell.  When  it  is  desired  to  avoid 
the  term  "gauss"  altogether,  the  cgs  unit  of  B  is  called 
the  maxwell  per  square  centimeter. 

Rationalization  of  the  Units 

There  have  been  various  proposals  from  time  to  time 
to  use  new  electric  and  magnetic  units  which  should  re- 
distribute the  factor  471  in  the  equations.  These  pro- 
posals would  apply  both  to  the  electromagnetic  units 
and  to  the  international  units,  their  practical  repre- 


sentatives. The  first  proposal,  that  of  Heaviside,  ac- 
complished this  very  satisfactorily,  removing  this  fac- 
tor from  equations  commonly  used  in  practice.  The  4% 
of  course  reappears  in  certain  other  equations.  The 
electric  and  magnetic  equations  were  made  symmetrical. 
However,  this  was  accomplished  at  the  cost  of  chang- 
ing to  a  new  set  of  electric  and  magnetic  units  all  dif- 
fering from  the  familiar  ones  by  the  factor  4%  or  its 
square  root.  It  is  not  to  be  expected,  therefore,  that 
these  units  will  be  generally  adopted.  The  term  "ra- 
tionalization" has  persisted  in  the  literature,  meaning 
a  redistribution  of  the  47:'s  in  an  advantageous  manner. 

The  demand  for  a  rationalization  of  the  units  has  in- 
creased as  electric  waves  have  come  into  prominence, 
requiring  the  simultaneous  use  of  more  parts  of  elec- 
tromagnetic theory  than  other  phenomena  require. 
There  have  been  a  number  of  attempts  to  evade  the  4% 
difficulty  without  recourse  to  the  Heaviside  system,  so 
as  to  avoid  a  wholesale  uprooting  of  the  existing  units 
and  standards.  Prof.  John  Perry  proposed  in  1891  that 
the  ampere-turn  be  taken  as  the  unit  of  magnetomotive 
force,  and  that  a  new  unit  of  permeability  be  defined 
such  that  permeability  of  vacuum  =  47t  X  10°.  This 
latter  proposal  is  the  chief  drawback  to  Perry's  units 
and  has  prevented  their  acceptance,  although  they  sim- 
plify some  of  the  equations.  Other  systems  have  fol- 
lowed Perry's,  involving  very  little  change  of  existing 
units,  but  all  with  the  disadvantage  of  incorporating 
4::  in  the  value  of  jx.  The  fundamental  features  of  the 
various  systems  are  compared  in  Table  I. 

It  does  not  seem  to  have  been  noticed  that  a  ration- 
alized set  of  units  is  obtained  by  the  use  of  the  ampere- 
turn  without  changing  the  unit  of  permeability.  In  the 
table  below  are  given  the  equations  required  to  make 
the  ampere-turn  fit  in  with  the  units  of  other  magnetic 
quantities.  Without  the  introduction  of  new  units  we 
thus  have  a  complete  set  of  magnetic  units,  alternative 
to  the  ordinary  system,  which  are  rationalized  at  least 
as  satisfactorily  as  the  Heaviside  units.  The  table  gives 
a  comparison  between  the  ordinary  magnetic  units  and 
those  which  for  want  of  a  better  name  may  be  called  the 
ampere-turn  units.  In  this  table,  the  units  of  emf,  cur- 
rent, length,  and  time  are  the  volt,  ampere,  centimeter, 
and  second. 

The  Ampere-Turn  Units 

The  units  of  the  second  set  in  Table  II  are  similar  to 
those  of  Perry,  Fessenden,  and  Karapetoff,  with  the  very 
important  difference  that  ijlo  =  1,  and  thus  no  new  or 
strange  units  are  introduced.  The  only  novelty  is  the 
presentation  of  the  equations  required  to  make  the  am- 
pere-turn fit  in  with  the  units  of  other  magnetic  quan- 
tities. It  fortunately  turns  out  that  these  equations 
contain  the  factor  4u  in  appropriate  places. 

The  use  of  the  same  unit  for  magnetic  pole  strength 
and  for  flux  is  not  common,  because  the  two  quantities 
are  not  equal  numerically  in  the  ordinary  units.  It  has, 
however,  been  suggested  by  the  authors  of  systems  in 
which  the  units  are  rationalized,  the  two  quantities  hav- 
ing the  same  physical  nature.  In  analogous  fashion, 
dielectric  displacement  and  electric  charge  density  are 
physically  similar,  and  the  same  unit  is  used  for  both. 
The  use  of  the  maxwell  as  the  unit  of  m  leads  to  the  im- 
portant consequence  that  J  is  expressed  in  the  same  unit 
as  the  physically  similar  B. 

Perhaps  the  most  striking  difference  between  this  and 
previous  systems  of  units  is  the  shift  of  4^  in  the  equa- 
tions 

B  =  ^.H  (1) 

0  =  m  .  (2) 

These  equations  are  thus  made  more  exactly  analogous 
to  the  electric  equations. 
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47C 


(3) 


D 

j}DdS  =  Q  (4) 

It  is  perfectly  legitimate  and  indeed  preferable  to  have 
the  4n  in  the  first  equation  of  each  pair,  B  and  H  be- 

TABLK  11    -TUl-;  TWO  SICI'S  01'  MAC.NKTIC  UNITS 


(Quantity 

Ordinary  Magnetic  Units 

Ampere-turn  Units 

Ordinary 

Units  in 
One 

Ampere- 
Turn 
Unit 

Unit 

Equations 

Unit 

Kcjuations 

H 

Gilbert   

47r 
g  =  -NI.... 
10 

rflF 

H= 

ds 

<t>=W  )  Edt.. 

\b= — 

1         dS 
B=^H 

Ampere-turn 

f  Ampere-turn  per 
\     cm 

Maxwell 

(Maxwell  per  cm^ 
lGaus.s 

g=NI 

dff 
H= 

ds 

(/>=10»  fEdt.  . 

\b= — 

1         dS 

4)r 

B=—^H   

10 

1ft=— 

0 

lo; 

AvpiS 
B=Bo+J 

47r 

J=-kH 

10 

U=IH,+K 

<j>  =  m 

•1       m 
J=— 

1       5 

47. 

(!iU>crt  per  cm.. . . 

10 

47r 
10 

1 

H 

( Maxwell  per  cm^ 
[Gauss 

1 
1 

■K 

Oersted 

ff 

1R=- 

ie 

j  Ampere-turn  per 
Maxwell 

10 

J 

B  =  Bo+iirJ... 
J-kH     

Maxwell  per  cm-. . 

1 

47r 

1 

m 

<t>  =  ijrm  .  .  ...  . 

^Maxwell 

1 
1 

4w 

1 

s 

47r 

ing  physically;  different  quantities  (likewise  D  and  s  )  ; 
and  to  have  it  removed  from  the  second  equation  of 
each  pair,  since  the  quantities  on  both  sides  of  the  equa- 
tion are  physically  similar.  Thus,  B  and  H  are  not 
numerically  equal  in  nonmagnetic  media,  and  there  is 
little  tendency  to  regard  them  as  physically  the  same 
quantity  and  measurable  in  the  same  unit.  There  is 
not  much  likelihood  that  a  single  name  w^ill  be  used  to 
mean  both  maxwell  per  square  centimeter  and'  ampere- 
turn  per  centimeter,  as  "gauss"  has  been  used  for  the 
ordinary  units  of  B  and  H.  The  47c  in  the  relation  be- 
tween D  and  &  has  similarly  assisted  in  preventing  con- 
fusion over  their  physical  nature. 

In  Heaviside  units  the  4%  is  removed  from  all  the 
equations  (1)  to  (4).  This  makes  electric  displacement 
in  a  vacuum  numerically  equal  to  electric  field  intensity. 
These  two  quantities  may  then  be  confused  in  their 
physical  meanings,  precisely  as  magnetic  induction  and 
magnetizing  force  have  become  confused  as  a  result  of 
their  numerical  equality  in  ordinary  units.  It  is,  of 
course,  legitimate  and  is  mathematically  convenient  to 
make  two  different  physical  quantities  have  the  same 
numerical  value,  but  it  is  often  misleading  and  trouble- 
some. It  would  therefore  appear  that  in  the  ampere- 
turn  equations  the  47i's  are  more  advantageously  dis- 
tributed than  in  the  Heaviside  system. 

In  conclusion,  the  gilbert,  the  gilbert  per  cm.,  and  the 
other  ordinary  magnetic  units,  derived  from  the  funda- 
mental international  electric  units  by  the  generally  ac- 
cepted equations,  are  satisfactory  for  most  purposes. 
General  adherence  to  these  units  is  desirable,  at  least 
until  international  adoption  of  units  replaces  them.  The 
chief  outstanding  exception  to  their  general  acceptance 


is  the  widespread  use  of  the  ampere-turn  as  an  alterna- 
tive to  the  gilbert.  Its  use  requires  modifications  in 
some  of  the  classical  equations.  The  various  modifica- 
tions which  have  been  proposed  in  the  so-called  ration- 
alized systems  have  involved  the  creation  of  new  units, 
particularly  of  permeability.  It  has  been  pointed  out 
herein  that  the  ampere-turn  may  be  used  and  a  satis- 
factory rationalization  attained  without  the  introduc- 
tion of  new  units. 


Long  Life  Tungsten  Lamp 

It  is  well  known  that  when  a  tungsten  filament  is 
operated  in  an  evacuated  bulb  under  ordinary  condi- 
tions, the  resistance  of  the  filament  gradually  increases, 
thus  lowering  its  temperature,  and  the  bulb  is  progres- 
sively darkened  by  a  black  deposit  of  vaporized  tung- 
sten. Both  these  effects  contribute  to  lower  the  ef- 
ficiency and  candle-power  of  the  lamp.  Heretofore,  in 
order  to  increase  the  life  of  a  lamp  at  a  given  efficiency, 
various  solid  halogenous  compounds  of  low-vapor  ten- 
sion, such  as  potassium  iodid,  have  been  placed  in 
the  lamp.  These  compounds  are  placed  in  the  lamp 
in  such  a  position  that  when  the  filament  is  at  normal 
incandescence  and  the  bulb  is  well  evacuated  there  is 
evolved  an  atmosphere  which  is  chemically  active  to 
the  metal  of  the  filament  and  which  is  of  substantially 
the  pressure  of  a  first-class  vacuum. 

Roy  Winne  of  Schenectady,  N.  Y.  (patent.  No.  1,197,- 
705),  has  discovered  that  the  useful  life  of  a  lamp  may 
be  further  increased  by  placing  in  the  bulb  with  a  re- 
generative compound  of  the  above  nature  a  very  small 
amount  of  gas,  preferably  nitrogen.  Ordinarily,  the 
pressure  of  the  gaseous  atmosphere  should  be  less  than 
100  microns,  and  usually  within  the  range  of  about  10 
to  50  microns,  or  0.010  to  0.050  mm.  of  mercury. 

To  illustrate  the  effect  of  the  novel-filling  combina- 
tion on  the  life  of  the  lamp:  a  125-volt,  100-watt  lamp 
having  a  drawn  tungsten  filament  was  provided  with 
a  small  amount  of  potassium  thallium  chlorid  placed 
in  the  same  way  as  in  a  vacuum  lamp.  The  bulb  was 
evacuated,  and  then  enough  dry  nitrogen  was  ad- 
mitted to  produce  an  atmosphere  of  about  25  microns 
(0.025  mm.  of  mercury)  pressure.  The  lamp  was  then 
sealed  off  and  operated  at  a  specific  consumption  of 
0.95  watt  per  candle.  After  1900  hours  the  candle- 
power  had  fallen  only  to  96  per  cent  of  its  original 
value.  During  the  operation  of  the  lamp  the  resistance 
of  the  filament  repeatedly  increased  several  per  cent, 
and  then  came  back  to  normal.  .  In  the  absence  of  the 
nitrogen  the  initial  efficiency  of  a  lamp  of  this  type 
containing  potassium  thallium  chlorid  would  have  fallen 
to  about  80  per  cent  in  about  1000-1200  hours. 


Cash  Prizes  for  Young  Engineers 

Three  cash  prizes,  $50,  $30  and  $20,  are  offered  by 
the  Engineers'  Subdivision  of  the  Chicago  Association 
of  Commerce  for  the  best  three  papers,  not  to  exceed 
3000  words,  on  any  one  of  the  following  subjects:  (1) 
"Engineering  and  Civic  Progress,"  (2)  "The  Engineer 
of  the  Future,"  (3)  "The  Business  Relation  of  the  En- 
gineer to  the  Commercial  World."  The  contest  which 
closes  on  Nov.  1,  is  open  to  all  undergraduates  and  to 
graduates  of  any  recognized  school  of  engineering  in 
the  United  States  during  the  years  1915  and  1916. 

The  judges  of  the  relative  merits  of  the  papers  will 
be  F.  H.  Newell,  professor  of  civil  engineering.  Uni- 
versity of  Illinois ;  John  W.  Alvord,  consulting  engineer, 
Chicago,  and  John  F.  Hayford,  director,  College  of  En- 
gineering, Northwestern  University. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


INSTALLATION  OF 

MANHOLE  SERVICE  BUSES 

Use  of  Rubber  Insulated  Buses  Mounted  on  Manhole 

Walls  and  Specifications  for  Service  Cable  Tests 

BY  E.   B.    MEYER 

Assistant  to  Chief  Engineer,   Public  Service  Klectric  Company, 
Newark.  N.  J. 

In  many  systems  subway  branch  boxes  are  used  on 
the  main  cable  for  taking  care  of  the  service  connections 
to  consumers.  These  boxes  add  considerably  to  the  cost 
of  the  service  installation,  and  it  is  frequently  neces- 
sary to  install  additional  boxes  in  cases  where  the  num- 
ber of  outlets  in  the  original  box  installation  is  insuffi- 
cient to  take  care  of  the  ultimate  number  of  service 
connections.    A  novel  method  of  taking  care  of  service 
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FIG.    1 — RUBBER   INSULATED   BUS   MOUNTED  ON   WALL  OF   MAN- 
HOLE FOR   SERVICE   CONNECTIONS 

connections  is  by  the  use  of  a  rubber  insulated  bus 
mounted  on  the  wall  of  the  manhole  or  distribution  hole, 
as  shown  in  Fig.  1.  In  this  type  of  construction  a 
branch  splice  is  made  on  the  main  paper-insulated,  lead- 
covered  cable  with  rubber-insulated,  lead-covered  cable, 
the  lead  sheath  on  the  branch  cable  terminating  a  short 
distance  below  the  bus  rack.  Service  connections  are 
made  to  the  bus  with  rubber-insulated  cable  covered 
with  weatherproof  braid,  the  bus  cable  being  a  solid 
conductor  in  order  to  avoid  any  moisture  siphoning  into 
the  paper  cable  in  case  the  rubber  insulation  or  service 
connection  joints  become  defective  while  the  manhole  is 
filled  with  water. 

The  service  and  bus  wire  insulation  consists  of  a 
rubber  compound  containing  not  less  than  30  per  cent, 
by  weight,  of  fine  dry  Para  rubber.  The  insulation  is 
covered  with  tape  well  saturated  with  rubber  compound 
and  laid  with  one  half  lap.  Over  the  tape  is  applied 
two  jute  or  cotton  braids  each  thoroughly  filled  with 
weatherproof  compound.  The  cable  should  be  purchased 
under  a  specification  which  provides  for  the  following 
tests  at  the  factory,  the  manufacturer  supplying  all 
necessary  apparatus: 

1.  A  mechanical  test  of  the  rubber  compound.  A 
sample  not  less  than  4  in.  long  shall  be  cut  from  the 
cable  and  marks  placed  thereon  2  in.  apart.  It  shall  be 
stretched  until  the  marks  are  6  in.  apart,  and  one  min- 
ute after  being  immediately  released  the  marks  shall 


be  not  over  2%  in.  apart.  The  sample  shall  then  be 
stretched  until  the  marks  are  9  in.  apart  before 
breaking. 

2.  A  test  before  braiding  for  breakdown  at  1500  volts 
alternating  for  five  minutes  under  water  after  at  least 
twelve  hours'  immersion,  the  current  being  supplied 
by  a  transformer  of  sufficient  size. 

3.  A  test  for  insulation  resistance  to  be  made  imme- 
diately after  the  breakdown  test.  The  insulation  re- 
sistance of  the  cable  at  60  deg.  Fahr.  after  one  minute's 
electrification  with  a  battery  of  not  less  than  100  volts 
shall  be  not  less  than  that  shown  in  the  following  table: 

INSULATION    RESI.STANCE    OF    CABI-K    INOKK    CONUITIONS    OF 
SPECIFICATION 


Size, 

1 
Number  of     1 

Thickness  of 

B.  &  S.  Gage  No. 

Strands*      .| 

Insulation, 

Inch 

l)er  Mile 

10 

Soli,! 

3/32 

ISOO 

Solid 

3/32 

1500 

(> 

Solid 

3/32 

1200 

i 

t 

7/(U 

1150 

7 

7/64 

950 

1 

19              , 

7/04 

875 

1/0 

19              1 

4/32 

875 

2/0 

19              i 

4/32 

800 

4/0 

19 

4/32 

670 

*Note: — When  cable  is  purchased  for  uso  as  a  service  hus,  conductors  are  made 
solid. 

In  the  installation  of  service  buses  of  this  character 
great  care  should  be  taken  in  making  the  branch  con- 
nection on  the  main  cable  to  insure  a  thoroughly  water- 
tight joint.  The  braid  from  the  rubber  cable  should  be 
removed  for  a  distance  of  several  inches  so  that  a  good 
bond  may  be  made  between  the  original  insulation  and 
rubber  tape.  After  the  joint  has  been  completely  insu- 
lated, it  should  be  given  an  additional  protection  of 
several  layers  of  friction  tape  well  painted  with  some 
form  of  insulating  paint. 


FIG.    2 — SERVICE    BUS    WITH    SECTIONALIZING    BOXES    ON    MAIN 
CABLES 

Inferior  rubber-insulated  wire  should  not  be  used,  as 
the  life  of  this  grade  of  wire  is  questionable  when  sub- 
jected to  the  conditions  usually  found  in  underground 
systems. 

Installations  of  this  character  have  proved  very  suc- 
cessful, and  have  been  in  operation  on  220-volt  alter- 
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nating-current  systems  for  a  period  of  about  ten  years 
without  failure.  The  principal  advantage  with  this 
form  of  construction  is  that  the  services  of  a  lead- 
jointer  are  not  required  to  make  connections  to  the 
service  bus,  and  any  number  of  services  up  to  the 
capacity  of  the  bus  may  be  installed  as  the  occasion 
requires.  In  Fig.  2  is  shown  a  bus  arrangement  such 
as  just  described,  with  sectionalizing  boxes  on  the  sec- 
ondary alternating-current  and  500-volt  direct-current 
mains  mounted  on  the  wall  of  the  manhole. 


Cable-Pulling  Brace  for  Manholes 

It  is  sometimes  necessary  in  building  a  manhole  to 
place  the  opening  at  one  side  or  offset  from  the  line  of 
conduit,  or  to  make  the  duct  entrance  at  one  side  of  the 
vault.     Such  construction  presents  difficulties  when  it 


FIG.    1 — PARTS    OF    CABLE-PULLING    BRACE    BEFORE    ASSEMBLY 

comes  to  pulling  in  cable.  For  example,  the  sheave 
stands  ordinarily  used  to  guide  the  wire  pull-in  line 
cannot  be  placed  so  that  the  pull  will  be  straight  out  of 
the  duct.  Hence  some  special  means  of  holding  the 
sheave-block  down  in  the  manhole  which  will  bring  the 
pulley  in  the  right  position  for  a  direct  pull  is  necessary. 
To  this  end  the 
street  department  of 
the  Commonwealth 
Edison  Company  has 
constructed  a  cable- 
pulling  brace,  which 
may  be  installed  so 
that  the  pulley-block 
can  be  held  in  any 
desired  position  re- 
gardless of  manhole 
cover  location. 

The  brace  con- 
tists  of  four  pieces 
of  extra  heavy  3-in. 
iron  pipe,  2  ft.,  3  ft., 
4  ft.  and  5  ft.  long, 
which  may  be  joined 
end  to  end  to  make 
up  a  brace  of  any 
length  from  4  ft.  to 
10  ft.  to  fit  prac- 
tically any  manhole 
in  the  company's 
plant.  The  pieces 
may  be  fitted  snugly 
together  by  means 
of  a  splicing  piece 
which  slips  inside 
the  3-in.  pipe,  and  is  made  from  2i^-in.  extra  heavy 
pipe  with  a  collar  fastened  at  its  middle  point  by  four 
screws.  To  permit  finer  adjustments  in  the  overall 
length,  a  screw  jack  is  provided,  which  may  be  fitted 
in  one  end  of  the  brace.  A  heavy  clamp,  adjustable  to 
any  position  on  the  pipe,  holds  a  ring  into  which  a  chain 
may  be  hooked  and  attached  to  a  snatch  block.  To  use 
the  brace  it  is  placed  in  the  manhole  with  its  length 


PIG, 


2 — CABLE   PULLING   BRACE   FOR 
MANHOLES 


parallel  to  the  direction  of  pull  and  braced  against  the 
walls.  It  is  set  in  a  slanting  position  with  the  clamp 
fastened  near  the  lower  end,  so  that  the  upward  pull  will 
tend  to  tighten  the  brace  in  its  position  and  also  to  put 
the  strain  near  the  end. 

Compared  with  setting  U-bolts  in  the  walls  of  every 
manhole,  the  expense  is  small  considering  that  the 
U-bolts   are   used    so   infrequently.      Furthermore,   the 


FIG.  3- 


Plcn 
-METHOD  OF  INSTALLING  BRACE  IN  MANHOLE  WITH  OFF- 
SET DUCTS  OR  OPENING 


U-bolts  are  not  always  in  the  right  place,  and  sometimes 
pull  out  or  pull  the  wall  over.  With  the  Chicago  scheme, 
however,  the  strain  on  the  wall  is  slight,  no  extra  man- 
hole construction  cost  is  entailed,  the  cost  of  the  device 
is  negligible,  and  it  can  always  be  placed  so  as  to  permit 
a  straight  pull  under  any  condition  met  in  practice. 


Colored  Flanges  to  Identify  Pipe  Lines 

On  account  of  the  great  variety  of  services  for  which 
pipes  are  used  in  steam  generating  stations,  confusion 
is  liable  to  result,  especially  in  emergencies,  if  some 
means  is  not  provided  for  identifying  them.  While 
painting  them  would  overcome  this  objection,  it  is  not 
always  feasible,  since  in  engine  rooms  it  is  preferable 
that  the  piping  agree  in  color  with  the  color  scheme  of 
the  room,  whereas  in  boiler  rooms,  etc.,  black  or  some 
plain,  durable  color  is  desirable  so  as  not  to  show  dirt. 
A  committee  of  the  American  Society  of  Mechanical 
Engineers  has  suggested,  however,  that  flanges  may  be 
painted  distinctive  colors,  and  offers  the  accompanying 
basis  for  standardizing  pipe  colors : 


steam  division 1. 

2. 
Water  division 3. 

4. 

5. 
Oil  division 6. 

Pneumatic  division   .  .    7. 

Gas  division 8. 

9. 

Fuel  oil  division 10. 

Ref rigerati  ng  system  .11. 

Electric       lines       and 
Feeders 12. 


High  pressure White 

Exhaust  system Buff 

Fresh    water,    low    pres- 
sure   Blue 

Fresh    water,   high   pres- 
sure boiler  feed  lines.  .Blue  and  white 

Salt  water  piping Green 

Delivery  and  discharge ..  Brass  or  bronzo 
yellow 

All  pipes Gray 

City  lighting  service Aluminum 

Gas   engine   service Black,     red 

flanges 

All  piping   Black 

WTiite  and  green  stripes  alternately  on 
flanges  and  fittings,  body  of  pipe  being 
black 

Black  and  red  stripes  alternately  on 
flanges  and  fittings,  body  of  pipe  beine 
black 
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Reversed  Electro-Plating  Methods  Used  to 

Clean  Castings  in  Stove  Works 

When  castings,  which  are  later  to  be  nickel-plated 
and  used  on  stoves  and  ranges,  come  from  the  rattlers 
in  the  foundry  of  the  Globe  Stove  &  Range  Company, 
Kokomo,  Ind.,  they  are  put  through  a  novel  electrical 
cleaning  and  softening  process.  First  they  are  placed 
in  an  electroplating  bath  which  is  composed  of  20  gal. 


ELECTRO-PLATING   TANKS    USED   TO    CLEAN    CASTINGS 

of  water  to  each  gallon  of  commercial  sulphuric  acid. 
They  are  then  made  the  positive  electrodes  in  this  bath 
so  that  the  current  flowing  from  them  carries  away  the 
dirt  on  the  surface.  Some  iron  is  also  carried  away 
from  the  castings  so  that  the  hard  surface,  which  has 
been  chilled  in  the  mold  and  is  slightly  case-hardened, 
really  lends  itself  more  easily  to  polishing.  Hence,  in 
factory  parlance  the  castings  are  "softened." 

The  energy  used  for  this  process  is  supplied  to  the 
bath  at  about  5  volts  and  600  amp.  Each  group  of  cast- 
ings is  treated  for  about  twenty-five  minutes  and  ex- 
perience has  shown  that  1.25  kw.-hr.  is  required  to  clean 
and  soften  a  ton  of  castings.  When  it  is  considered 
that  about  1.25  hours  would  be  required  to  clean  and 
soften  the  same  number  of  castings  in  an  ordinary  acid 
bath,  the  extent  of  the  saving  in  time  and  the  increase 
in  production  can  be  appreciated.  The  castings  upon 
leaving  the  bath  are  polished  by  three  different  wheels, 
the  last  of  which  is  an  oil  wheel.  When  the  film  of  oil 
has  been  removed  in  an  acid  bath  the  castings  are  made 
the  negative  plates  in  a  nickel-plating  bath. 


Effect  of  Altitude  on  Transformer 
Temperature  Rise 

At  the  recent  convention  of  the  Colorado  Electric 
Light,  Power  &  Railway  Association,  C.  B.  J.  Wheat- 
lake  of  the  General  Electric  Company  called  attention 
to  paragraph  308  of  the  Standards  for  Electrical  Ma- 
chinery Section  of  the  new  A.  L  E.  E.  standardization 
rules,  which  reads  in  part  as  follows: 

".  .  .  For  machinery  operating  at  an  altitude  of 
3300  ft.  or  less,  a  test  at  any  altitude  less  than  3300  ft. 
is  satisfactory,  and  no  correction  shall  be  applied  to 
the  observed  temperatures.  Machines  intended  for 
operation  at  higher  altitudes  shall  be  regarded  as  spe- 
cial. It  is  recommended  that  when  a  machine  is  in- 
tended for  service  at  altitudes  above  3300  ft.  the  per- 
missible temperature  rise  at  sea  level,  until  more  accu- 
rate information  is  available,  shall  be  reduced  by  1  per 
cent  for  each  330  ft.  by  which  the  altitude  exceeds  3300 
ft.  Water-cooled  oil  transformers  are  exempt  from 
this  reduction." 


Tests  made  at  Schenectady,  N.  Y. ;  Pittsfield,  Mass.; 
Grand  Junction,  Col.,  and  Leadville,  Col.,  according  to 
Mr.  Wheatlake,  confirm  the  advisability  of  considering 
the  effect  of  altitude.  In  these  tests  identical  trans- 
formers were  used,  all  conditions  being  the  same  except 
altitude,  with  the  following  oil-temperature  rises: 


OIL-TEMPERATURE  RISE  CORRESPONDING 

TO  ALTITUDE 

Altitude  in  Feet 

Oil  Temperature 
Rise  in  Degrees  0. 

iSohenectady,  N.  Y 

250 

1,150 

5,000 

10,500 

36.0 

Pittsfield,  Mass 

37.5 

Grand  Junction,  Col 

39.5 

Leadville,  Col 

44.0 

These  data  indicate  that  at  the  lower  altitudes  that  is, 
between  1150  ft.  and  5000  ft.,  the  increase  in  tempera- 
ture rise  is  about  1  deg.  C.  for  each  1425  ft.,  or  0.455 
per  cent  temperature  increase  for  each  330  ft.  Between 
altitudes  of  5000  and  10,500  ft.  the  increase  in  rise  is 
about  1  deg.  for  each  1225  ft.,  or  0.69  per  cent  for 
each  330  ft.  From  this  Mr.  Wheatlake  concludes  that 
the  results  of  actual  tests  indicate  increases  in  tempera- 
ture rises  which  are  less  than  the  A.  I.  E.  E.  rule 
allows  for. 


How  Circulating  Water  Expense  Was 

Reduced 

By  attaching  a  small  water-circulating  pump  to  its 
compressor,  and  thus  dispensing  with  city  water  under 
pressure  for  cooling,  the  Madison  Street  shop  of  the 
Lehigh  Valley  Transit  Company,  Allentown,  Pa.,  has 
reduced  its  yearly  water  bill  from  $200  to  $50.  Before 
the  circulating  pump  was  installed  water  was  taken 
from  the  city  mains  and  wasted  after  it  had  passed 
through  the  cooling  jackets.     Now  the  water  is  circu- 


AIR    COMPRESSOR    Et^UIlTEl)    WITH    SMALL    COOLING- WATER 
CIRCULATING    PUMP 

lated  over  and  over  again,  being  returned  by  the  pump 
to  a  tank  above  the  compressor,  from  whence  it  can 
flow  by  gravity  through  the  water  jackets.  The  com- 
pressor, which  has  to  be  cooled,  has  two  8-in.  by  8-in. 
cylinders  and  operates  at  100  r.p.m.  All  of  the  cooling 
water  piping  is  %  in.  in  diameter.  The  tank  is  18  in. 
in  diameter  by  4  ft.  high,  and  is  supported  20  ft.  above 
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the  compressor.  The  pump,  which  has  a  iMj-in.  by 
6-in.  cylinder,  is  connected  by  a  short  link  with  a  small 
crank  on  the  compressor  crankshaft.  Water  is  drawn 
into  the  pump  at  the  bottom  through  a  ball  valve  and 
is  discharged  through  a  check  valve  in  the  top. 


Data  on  Stranding  of  Flexible  Cables 

Two  new  tables  reproduced  herewith  have  been  added 
to  the  Standardization  Rules  of  the  A.  L  E.  E.  One  of 
these,  Table  I,  refers  to  the  standard  stranding  of  flexi- 
ble cables,  and  is  a  modification  of  a  similar  table  in 
the  former  rules.  The  chief  difference  is  that  the 
equivalent  A.  W.  G.  sizes  of  the  stranded  wire  are 
approximated  to  within  2  per  cent  instead  of  5  per  cent 
as  before.  This  degree  of  accuracy  holds  only  for  sizes 
other  than  those  containing  sixty-one  strands.  The 
equivalent  sizes  of  the  latter  are  correct  within  6  per 
cent.  Where  figures  appear  in  the  last  column  of  the 
form  (as  61  x  7)  it  signifies  a  rope-lay  cable  of  sixty- 
one  strands  of  seven  wires  each.    Where  necessary  to 

TABLE  I— PROPOSED  STANDARD  STRANDING  OF  FLEXIBLE  CABLES 


Nearest 

Diam.  of 

Size  of 

A.W.G. 

Circular 

Cable, 

No.  of 

Each  Wire 

Diam. 

Make-up 

Size 

Mils 

Mils 

Wires 

A.  W.  G. 

Mils 

2,039,000 

1836 

703 

15.5 

53.9 

37X19 

1,816,000 

1778 

703 

16.0 

50.8 

37X19 

1,617,000 

1680 

703 

16.5 

48.0 

37X19 

1,440,000 

1586 

703 

17.0 

45.3 

37X19 

1,282,000 

1495 

703 

17.5 

42.7 

37X19 

1,103,000 

1372 

427 

16.0 

50.8 

61X7 

874,500 

1223 

427 

17.0 

45.3 

61X7 

693,400 

1088 

427 

18.0 

40.3 

61X7 

.550,000 

969 

427 

19.0 

35.9 

61X7 

436,400 

864 

427 

20.0 

32.0 

61X7 

345,900 

770 

427 

21.0 

28.5 

61X7 

274,300 

686 

427 

22.0 

25.4 

61X7 

264,700 

672 

259 

20.0 

32.0 

37X7 

0000 

209,800 

599 

259 

21.0 

28.5 

•37X7 

000 

171,300 

539 

133 

19.0 

35.9 

19X7 

00 

135,900 

480 

133 

20.0 

32.0 

19X7 

0 

107,700 

428 

133 

21,0 

28.5 

19X7 

1 

82,780 

332 

91 

20.5 

30.2 

Concentric 

2 

65,660 

296 

91 

21.5 

26.9 

Concentric 

3 

.58,460 

279 

91 

22.0 

25.4 

Concentric 

4 

39,190 

229 

61 

22.0 

25.4 

Concentric 

5 

31,080 

203 

61 

23.0 

22.6 

Concentric 

6 

24,650 

181 

61 

24.0 

20.1 

Concentric 

8 

17,400 

1,52 

61 

25.5 

16.9 

Concentric 

10 

10,560 

118 

37 

25.5 

16.9 

Concentric 

12 

6,442 

94 

37 

27.5 

13.4 

Concentric 

14 

4,177 

74 

37 

29.5 

10.6 

Concentric 

To  equal 

Smaller 

required 
size 

30.0 

Bunched 

TABLE  II— PROPOSED  STANDARD  STRANDING  OF  APPARATUS  CABLES 


Nearest 

Diam.  of 

Size  of 

A.  W.  G. 

Circular 

Cable, 

No.  of 

Each  Wire 

Diam. 

Make-up 

Size 

Mib 

Mils 

Wires 

A.  W.  G. 

Mils 

2,053,000 

1903 

2257 

20.5 

30.2 

61X37 

1,829,000 

1796 

2257 

21.0 

28.5 

61X37 

1,629,000 

1695 

2257 

21.5 

26.9 

61X37 

1,450,000 

1600 

2257 

22.0 

25.4 

61X37 

1,291,000 

1506 

2257 

22.5 

23.9 

61X37 

1,150,000 

1424 

2257 

23.0 

22.6 

61X37 

1,054,000 

1359 

1159 

20.5 

30.2 

61X19 

938,900 

1283 

1159 

21.0 

28.5 

61X19 

836,200 

1211 

1159 

21.5 

26.9 

61X19 

744,500 

1143 

1159 

22.0 

25.4 

61X19 

663,000 

1076 

1159 

22.5 

23.9 

61X19 

590,500 

1017 

1159 

23.0 

22.6 

61X19 

525,800 

958 

1159 

23.5 

21.3 

61X19 

451,600 

889 

703 

22.0 

25.4 

37X19 

402,200 

836 

703 

22.5 

23.9 

37X19 

358,200 

791 

703 

23.0 

22.6 

37X19 

319,000 

745 

703 

23.5 

21.3 

37X19 

284,000 

703 

703 

24.0 

20.1 

37X19 

253,000 

665 

703 

24.5 

19.0 

37X19 

0000 

217,600 

610 

427 

23.0 

22.6 

61X7 

000 

172,500 

■543 

427 

24. (J 

20.1 

61X7 

00 

136,800 

483 

427 

25.0 

17.9 

61X7 

0 

104,600 

422 

259 

24.0 

20.1 

37X7 

1 

82,890 

376 

259 

25.0 

17.9 

37X7 

2 

65,810 

334 

259 

26.0 

15.9 

37X7 

3 

51,290 

298 

259 

27.0 

14.2 

37X7 

4 

42,610 

268 

133 

25.0 

17.9 

19X7 

5 

33,800 

238 

133 

26.0 

15.9 

19X7 

6 

26,800 

213 

133 

27.0      . 

14.2 

19X7 

See  Note  2 

closely  approximate  a  regular  size  cable,  the  strands 
may  be  made  of  half-size  wires  from  No.  15  to  No. 
30,  A.  W.  G. 

The  data  of  Table  II  refers  to  the  standard  strand- 
ing of  apparatus  cable,  and  is  offered  for  consideration 
only,  awaiting  the  ratification  of  other  societies  inter- 
ested. In  this  table  the  A.  W.  G.  sizes  are  approxi- 
mated within  3  per  cent.  In  both  tables  the  figures 
given  in  the  second  column  headed  circular  mils  are 
based  on  theoretical  diameters  of  A.  W.  G.  sizes,  which 
vary  less  than  0.1  mil  above  or  below  tabulated  values. 


Essential  Considerations  When  Selecting 
Steel  Mill  Motors 

Proper  selection  of  motors  for  steel  mill  applications 
involves  a  study  of  the  relations  existing  between  first 
cost,  upkeep  and  operating  importance  of  each  motor, 
as  compared  with  the  cost  of  the  finished  product.  For 
instance,  suppose  a  typical  direct-current  motor  meet- 
ing average  specifications  and  a  much  sturdier  motor 
costing  20  per  cent  more  are  considered.  Should  the 
costlier  and  presumably  better  motor  be  chosen,  or 
would  it  be  better  to  select  the  cheaper  motor,  which 
would  probably  need  repairs  oftener?  In  a  discussion 
of  this  question  presented  before  the  Association  of 
Iron  &  Steel  Electrical  Engineers,  C.  E.  Bedell,  elec- 
trical superintendent  of  the  Wheeling  Steel  &  Iron  Com- 
pany, said  that  these  points  can  only  be  answered  by 
considering  the  relation  the  motor  bears  to  the  oper- 
ating plant,  and  overhead  expense. 

In  finishing  departments  the  number  of  men  usually 
corresponds  to  the  number  of  machines  used,  and  where 
individual  drive  is  employed  to  the  number  of  motors. 
Thus  a  motor  delay  of  one-half  hour  might  cost  only  30 
cents  and  would  not  affect  the  total  production  to  any 
great  extent.  If  100  men  and  machines  were  employed 
the  extra  amount  that  would  be  expended  in  the  sturdier 
type  of  motor  costing  20  per  cent  more  than  the  stand- 
ard unit  would  be  sufllcient  to  buy  twenty  spare  units. 
Therefore  the  less  expensive  motor  should  be  selected. 

Where  there  is  an  application  such  as  a  tube-mill 
butt-weld  furnace,  however,  the  power  cost  and  first 
cost  may  be  small,  but  labor  expense  high  and  continu- 
ous operation  essential.  For  instance,  in  a  department 
of  this  type  using  eight  motors  totaling  100  hp.,  a 
half-hour  delay  might  cost  $9  and  result  in  a  propor- 
tionate loss  in  production  and  have  an  indirect  effect 
on  the  quality.  Thus  in  this  case  the  efficiency  of  the 
motor  can  well  be  sacrificed  if.  it  will  add  the  least  to 
reliability.  In  this  connection  it  should  be  pointed  out 
that  the  best  place  to  spend  money  to  obtain  reliability 
is  in  the  brushes  and  conductor.  In  this  class  of  serv- 
ice a  failure  of  any  part  of  any  motor  affects  the  whole 
process  and  total  production  in  the  direct  ratio  of  the 
time  required  to  get  back  into  service  again.  Thus  it 
is  "penny  wise  and  pound  foolish"  to  economize  on 
motor  details  that  will  in  any  way  deduct  from  the  re- 
liability of  the  motor. 

An  entirely  different  analysis  of  conditions  is  re- 
quired in  selecting  a  motor  for  a  blooming  mill,  since 
the  power  cost  and  first  cost  of  equipment  are  high  and 
labor  expense  relatively  small.  For  instance,  the  rela- 
tions might  be  as  follows:  $150,000  first  cost,  $2.50  an 
hour  power  cost,  and  $4.40  an  hour  constant  or  over- 
head cost,  making  delays  cost  about  $2  per  hour.  In 
this  service,  strength  and  reliability  are  important,  not 
so  much  because  of  the  cost  of  short  delays  but  because 
any  break  is  likely  to  be  expensive,  due  to  the  size  of 
parts  and  the  long  time  required  for  replacements. 
Efficiency  is  of  equal  importance,  since  the  power  cost 
overshadows  any  other  single  item. 


October  21,  1916 


ELECTRICAL     WORLD 


817 


COMMERCIAL  AND    BUSINESS   POLICY 

Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


Bank  Will   Finance    Electric    Sign    Campaign 
in  Oklahoma   Town 

R.  C.  Stotts  of  the  new-business  department  of  the 
Enid  Electric  &  Gas  Company,  Enid,  Okla.,  has  insti- 
tuted a  new  kind  of  sign  campaign.  It  contemplates 
the  co-operation  of  a  sign  manufacturer,  the  central 
station,  the  Enid  electrical  contractors  and  a  local  bank. 
The  local  bank — the  hub  about  which  the  plan  revolves 
— will  advance  to  electrical  contractors  who  take  orders 
for  signs,  70  per  cent  of  the  face  of  a  contract  as  soon 
as  it  has  been  executed.  The  signs  will  be  sold  to  the 
public  on  a  twelve-months'  payment  plan.  The  con- 
tractors will  receive  the  remainder  of  their  money, 
minus  10  per  cent,  which  the  bank  charges  for  handling 
the  account,  as  it  is  paid  to  the  bank  by  the  sign  pur- 
chasers. 

"This  plan,"  said  Mr.  Stotts,  "gives  the  electrical  con- 
tractors capital  enough  to  pay  the  sign  company  cash 
for  signs  and  to  pay  for  labor  and  material.  The  con- 
tractors' profits  arrive  in  the  deferred  payments  which 
come  to  them  from  the  bank. 

"The  arrangement  is  desirable  from  our  point  of 
view,  since  it  relieves  the  central  station  company  of  all 
responsibility  in  connection  with  the  sale  of  signs  and 
provides  the  company  with  sign-lighting  revenue." 


Free-Repair  Service  Restores  6580  Customers' 
Appliances  to  Usable  Condition 

The  United  Electric  Light  &  Power  Company,  New 
York  City,  has  adopted  a  very  liberal  policy  with  re- 
spect to  repairs  and  maintenance  of  customers'  appli- 
ances through  a  special  Electric  Shop  bureau.  This 
bureau  has  so  far  this  year  repaired  and  put  back  into 
service  a  total  of  6580  miscellaneous  electric  appliances. 

All  complaints  from  customers,  reports  of  employees, 
etc.,  are  immediately  investigated  by  a  repair  inspector, 
who  carries  a  small  bag  containing  a  repair  kit,  mis- 
cellaneous parts,  plugs,  connectors,  cords  and  elements. 
The  repair  is  made  right  on  the  customer's  premises, 
and  the  article  demonstrated  and  left  in  good  condition. 
If  the  repairs  necessary  are  too  complicated  or  severe, 
the  inspector  leaves  the  article  at  the  house,  and  brings 
to  the  office  an  order  to  have  the  appliance  picked  up 
by  the  company's  delivery  auto  and  brought  into  the 
repair  shop  at  the  nearest  branch  office. 

Less  than  20  per  cent  of  the  repairs  made  have  re- 
sulted in  any  charge  to  the  customer,  since  the  service 
is  free,  except  for  broken  or  missing  parts,  for  which 
the  customer  is  charged  at  cost. 

The  inspectors  when  not  engaged  on  special  complaint 
calls  make  a  canvass  of  every  house  on  a  particular 
block,  and  do  not  leave  that  block  until  every  consumer 
has  been  seen.  These  inspectors,  while  not  salesmen, 
have  made  a  good  many  sales,  because  they  reach  the 
consumer  in  a  good  frame  of  mind  while  rendering  this 
service.  The  result  of  this  work  can  readily  be  seen 
as  a  most  important  factor  in  the  present  and  future 
kilowatt-hour  output  and  in  renewed  confidence.  More- 
over, by  putting  these  6580  miscellaneous  appliances 
back  into  use  practically  the  same  results  have  been  ac- 


complished from  the  standpoint  of  energy  consumption 
as  if  this  same  number  of  appliances  had  been  sold  dur- 
ing that  period. 

Electric-Vehicle  Delivery  Saves  This  Laun- 

dryman  Forty  Per  Cent  Compared  with 

Horse-drawn  Wagons 

"As  soon  as  the  all-around  usefulness  of  the  electric 
vehicle  is  realized  by  the  laundry  industry,  I  am  con- 
vinced that  most  laundries  will  employ  electric  delivery 
cars  well-nigh  to  the  exclusion  of  all  other  means  of 
collection  and  delivery,"  declared  H.  Siemenski,  man- 
ager of  the  Brunswick  Laundry,  Jersey  City,  N.  J.,  in 
a  paper  read  this  month  before  the  National  Laundry- 
men's  Association  of  America. 

"The  average  daily  load  of  the  Brunswick  Laundry 
wagons  is  approximately  1500  lb.,  and  at  least  sixty-five 
horses  are  necessary  to  do  the  work,  allowing  for  emer- 
gencies.    When  we  were  using  horse-drawn  wagons  it 


FLEET    OF    ELECTRIC    DELIVERY     WAGONS     OF     THE    BRUNSWICK 
LAUNDRY,    JERSEY    CITY,    N.    J. 

was  often  impossible  to  give  our  patrons  good  service. 
This  was  particularly  true  in  the  winter  when  the 
horses  were  incapable  of  covering  their  usual  routes 
because  of  the  severe  weather  and  the  icy  streets. 

Thirty-three  "Electrics"  Equal 
Sixty-five  Horses 

"Under  the  same  conditions  the  electric  quickly  proves 
its  worth.  Thirty-three  electric  vehicles  are  sufficient 
to  replace  the  sixty-five  horses,  and  during  inclement 
weather  the  only  extra  preparation  necessary  is  the 
addition  of  chains,  and  each  driver  can  equip  his  car 
with  non-skid  chains  in  fifteen  minutes.  Last  winter 
during  the  unusually  severe  weather  we  were  able  to 
make  all  our  collections  on  time,  much  to  the  surprise 
of  many  of  our  patrons,  who  were  being  inconvenienced 
by  continued  delays  in  their  milk  and  grocery  deliveries, 
where  electric  vehicles  were  not  employed. 

"In  electrifying  our  delivery  service  we  were  not 
obliged  to  discharge  our  former  drivers  and  engage 
experienced  chauffeurs,  as  the  simplicity  of  the  electric 


818 


ELECTRICAL     WORLD 


Vol.  68,  No.  17 


enabled  the  men  who  had  been  driving  the  horses  to 
learn  to  operate  the  new  vehicles  very  successfully  in 
a  few  hours.  This  saved  us  expense  and  inconvenience, 
for  there  is  a  distinct  advantage  in  employing  men  who 
are  familiar  with  one's  patrons  and  routes  as  well  as 
the  company's  policies. 

Comparative  Costs  of  Electric 
AND  Horse  Delivery 

"The  comparative  operating  cost  and  upkeep  of  the 
electric  vehicle  and  the  horse  are  as  interesting  as  the 
facts  concerning  the  dependability  of  each.  Figures 
for  the  comparative  investment  follow : 

INVESTMENT   FOR  HORSE-DRAWN    EQUIPMENT 

One  wagon    ^rnnnn 

Two  horses   ""annn 

Two  sets  harness i  Vnn 

Two  blankets   j^.uu 

Two  rain  covers ^c^c\ 

Stable  accessories   rnnna 

Stable  room   500.00 

Total     $1,515.00 

Investment  for  electric  delivery  car — complete $2,500.^0 

'      '^  1; 

"The  extra  investment  necessary  for  the  electric  is, 
therefore,  approximately  $1,000.  But  the  initial  cost 
is  not  the  only  thing  to  be  considered.  The  following 
figures  furnish  conclusive  evidence  of  the  economy  in 
the  operating  cost  of  the  electric: 


which  we  have  used  for  long  hauls  is  about  three  or 
four  months,  while  those  on  our  electric  vehicles  last 
from  a  year  and  a  half  to  two  years. 

"The  advertising  value  of  the  electric  must  also  be 
considered.  As  compared  with  a  horse-drawn  delivery 
wagon  or  gasoline  car,  the  electric  has  the  distinct  ad- 
vantage of  being  clean  and  odorless,  and  is  almost 
noiseless.  The  matter  of  cleanliness  is  a  particularly 
important  feature,  and  is  appreciated  by  our  women 
customers." 


MONTHLY    COST    OP    SIXTY-FIVE    HORSES    AND    VyAGONS 

Monthly  feed  bill  at  $17  per  horse $1,105.00 

Four  stablemen  at  $60  per  month tnnn 

One  harness  cleaner nnnr, 

One  wagon  washer  and  helper i  eo  r  a 

Horseshoeing  at  $2.50 -^oo'^n 

Harness  bills  at  50  cents  per  horse ^z.bu 

Veterinary  at  20  cents  per  horse ^^■"" 

Total     $1,713.00 

MONTHLY  COST  OF  ELECTRIC  DELIVERY  CARS 

6  per  cent  interest  on  $1,000  per  month $5.00 

Electric  current  at  16  cents  per  day |"" 

Night  mechanic  per  car ^"^ 

Day  mechanic  per  car ^nn 

Washman  and  helper *■"" 

Battery  depreciation ■^"•"" 

Total    ^29.00 

Total  for  thirty-three  cars $957.00 


I 


A  "Home  Product"  Central  Station  Electric 

Sign  at  Hoquiam,  Wash. 

The  new  electric  sign  installed  over  the  entrance  to 
the  Grays  Harbor  Railway  &  Light  Company's  branch 
oifice  at  Hoquiam,  Wash.,  is  as  far  as  possible,  strictly  a 
home  product,  the  designing,  construction,  painting,  wir- 
ing, etc.,  having  -been  done  by  local  workmen.  The  sign 
measures  8  ft.  high  and  10  ft.  long  with  white  letters 


"The  depreciation  of  the  car  is  not  included  in  these 
figures,  but  this  is  balanced  by  the  depreciation  of  the 
horses,  wagons,  harness,  etc.  Thus  the  electric  shows 
a  saving  of  more  than  40  per  cent. 

"The  electrics  of  the  Brunswick  Laundry  average  25 
miles  per  day,  visiting  all  the  outlying  suburban  dis- 
tricts. Some  of  the  best  drivers  deliver  as  many  as 
900  bundles  per  week,  and  make  an  average  of  32  miles 
per  day.  At  an  average  of  25  miles  per  day  and  an 
energy  cost  of  $4  per  month,  the  energy  cost  per  mile 
is  about  six-tenths  of  a  cent.  On  this  basis,  figuring 
900  bundles  delivered  per  week,  the  energy  cost  of  each 
bundle  delivered  is  about  1/100  of  a  cent.  In  other 
words,  the  energy  consumed  in  delivering  100  bundles 
costs  about  1  cent.  This  is  reducing  economy  to  well- 
nigh  the  irreducible  minimum. 

"As  for  repair  bills,  I  find  that  they  are  a  negligible 
quantity  in  electric  vehicle  operation.  We  have  a  sys- 
tem which  enables  us  to  keep  our  cars' in  the  best  condi- 
tion possible,  and  which  eliminates  blacksmith's  bills. 
Every  week  one  of  our  electrics  is  taken  down,  carefully 
looked  over,  cleaned  and  put  in  first-class  order.  Thus 
every  thirty-three  weeks  each  car  goes  through  a  thor- 
ough overhauling. 

"The  average  life  of  the  tires  on  the  gasoline  cars 


ELECTRIC    SIGN    OP    THE    GRAYS    HARBOR   RAILWAY    &    LIGHT 
COMPANY,   HOQUIAM,  WASH. 

16  in.  high  on  a  blue-black  background  and  is  very  legible 
during  the  day  as  well.  The  letters  are  not  of  rough 
construction,  the  sheet  metal  was  cut  out  according  to 
design,  suitable  holes  were  punched  to  allow  the  inser- 
tion of  the  sign  receptacles,  the  wiring  was  then  done, 
and  the  two  sides  were  finally  bolted  onto  a  wooden  frame 
made  of  2-in.  by  4-in.  timber  and  the  sign  was  ready  for 
the  painter. 

It  reads  as  follows :  "Electric  Power,  Light— Electric 
Power — Electric  Light,"  and  then  all  out  and  then  all  on 
again  and  starts  the  cycle  over. 

The  cost  of  this  home-made  284-lamp  sign  was  as 
follows : 


Sheet-metal     work — construction ^i|"q| 

Wiring   receptacles,    etc i  cnn 

Painting j"-"" 

Hanging,    etc ^^- j^ 

Lamps    Sqqq 

Flasher    f f  ^X 

Transformer     i.i.uv 

$223.68 
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IViring^  and  Illumination 

Latest  Practice  in  the  Electrical 
Contracting  Field  and  in  the  Art 
of  Interior  and  Exterior  Illumination 


Novel  Lighting-Post  Standards  in 
Pacific  Coast  Cities 

In  one  section  of  the  city  of  Berkeley,  Cal.,  overlook- 
ing the  Golden  Gate  and  the  flashing  harbor  lights, 
miniature  lighthouses  of  rough  granite  blocks  have  been 
erected  at  the  street  corners  to  serve  as  ornamental 
lighting  standards.  These  "lighthouses"  carry  bronze 
standards  as  shown,  and  the  addition  of  a  circular  bench 
of  concrete  about  the  base  of  the  miniature  towers 
makes  them  serviceable  as  resting  places  for  people 
waiting  for  street  cars. 

While  it  is  not  always  possible  to  make  every  type 
of  lamppost  significant,  it  may  be  desirable  to  have  it 
conform  to  the  style  of  building  found  in  the  section  to 
be  lighted.  A  certain  section  of  Los  Angeles,  for  ex- 
ample, is  built  in  an  Old  English  type  of  architecture, 
most  of  the  dwellings  being  timbered  houses.  For  this 
part  of  town  the  square  post  of  masonry  and  timbers 
was  selected,  a  form  which  the  illustration  shows  to  be 
quite  artistic.  The  timbers  are  stained  to  give  the  ap- 
pearance of  weathered  oak,  and  the  lanterns  are  of  ham- 
mered bronze  with  heavy  panes  set  in  metal,  as  shown 
in  the  fourth  panel  below. 

Another  use  of  timbers  for  street  lighting  standards 
is  found  in  an  elaborate  structure  composed  of  two  cor- 
ner shelters  at  the  end  of  the  same  street.  The  shelters 
are  built  of  cobble  stones  and  are  provided  with  a  roof 
against  the  weather  and  benches  for  trolley  patrons. 
Between  the  structures  there  extend  long,  heavy  tim- 
bers that  meet  at  a  point  above  the  center  of  the  street 
and  carry  a  bronze  lantern  at  the  peak.  Below  this  is 
suspended  the  signboard  with  the  name  of  the  street. 
This  unique  structure  was  erected  at  Glendale,  near 
Los  Angeles. 

The  latter  city,  situated  as  it  is  in  a  land  of  flowers, 
has  developed  a  most  attractive  street  post  which  makes 
use  of  foliage  and  bloom.  The  bronze  shaft  of  the  clus- 
ter light  is  surrounded  by  a  hanging  basket,  octagonal 
in  shape,  and  with  an  opening  in  the  center  to  take  the 
tnetal  post.  The  basket  is  filled  with  earth  and  moss, 
and  vines,  flowers  and  semi-tropical  plants  flourish 
there. 


HOISTING   ONE   OF   THE    LETTERS   OF   THE   BIG    SIGN 

Solving  Sign-Erection  Difficulties  on  Lofty 
Tower  at  Kansas  City 

In  difl^iculty  of  erection,  the  electric  sign  on  the  new 
Firestone  Building  at  Kansas  City,  Mo.,  proved  a  prob- 
lem. Concerning  the  solution  of  the  difficulty,  L.  P. 
Brintnall,  manager  of  the  Federal  Sign  System  (Elec- 
tric), Kansas  City,  said:  "While  this  sign  measures  only 
70  ft.  by  26  ft.,  it  occupies  a  25-ft.  square  tower,  62  ft. 
above  the  roof  of  a  ten-story  building,  where  the  sign 
offers  something  like  2000  sq.  ft.  of  solid  surface  for 
the  wind  to  work  on.  There  is,  moreover,  nothing  to 
which  the  sign  structure  could  be  guyed.  A  double 
cantilever  truss  was  therefore  built  diagonally  across 
the  top  of  the  tower,  and  braced  to  one  of  its  corners  by 
0.5-in.  by  12-in.  T-beams,  and  on  top  of  this  the  frame- 
work was  erected. 

"Since  this  is  a  double-faced  sign  we  had  to  build  a 
solid  metal  box  around  the  framework  in  order  to  make 
the  sign  legibile  in  daytime  as  well  as  at  night.  It 
took  fifteen  men  working  day  and  night  for  one  week 
to  get  the  tin  work  on.  The  letter  'F'  shown  is  16  ft. 
high  and  the  small  letters  of  the  sign  are  8  ft.  high." 


UNUSUAL  ORNAMENTAL  LIGHTING   STANDARDS  ERECTED  IN    CALIFORNIA   CITIES   AND   SUBURBS 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World. 


ELECTRIC  CRANE  OPERATION 

New  Methods  for  Braking  Cranes  Based  on  Modifi- 
cations in  Field  Excitation  of  Driving  Motors 
NEW  methods  for  braking  cranes  are  described  in 
an  article  by  E.  Luft  in  Elek.  Zeit.,  No.  20,  1916, 
translated    in    abstract    in    London    Electrician, 
Sept.  29,  1916. 

With  the  usual  plan  for  braking  a  falling  load,  the 
motor  is  used  in  the  first  stages  as  a  generator.  The 
armature  is  disconnected  from  the  supply  network  and 
short-circuited  through  a  resistance  and  the  field  wind- 
ing. If  the  load  is  capable  of  doing  the  driving  the 
armature  generates  current  and  acts  as  a  brake  on  the 
load.  By  altering  the  resistance  the  braking  effect  can 
be  increased  or  decreased,  and  the  speed  can  in  this  way 
be  controlled.  If  the  load  should  not  be  capable  of  driv- 
ing, the  motor  must  be  able  to  produce  a  torque  in  the 
required  direction;  therefore,  certain  positions  are  pro- 
vided on  the  controller  through  which  the  motor  is  con- 


<A> 


FIGS.    1    AND   2 — ORDINARY   AND    MOELLER   ARRANGEMENTS   FOR 
CRANE    CONTROL 

nected  to  the  network.  In  these  positions  the  armature 
is  in  series  with  the  field  winding  and  a  resistance.  All 
conditions  are  the  same  as  for  lifting  the  load,  except 
that  the  direction  of  the  current  through  the  motor  is 
reversed.  This  method  of  braking  has  the  following 
disadvantages:  The  speed  of  falling  varies  very  consid- 
erably with  the  load  from  one  position  on  the  controller 
to  another.  Difficulties  arise  because  the  conditions  are 
very  different  with  heavy  and  light  loads.  Heavy  shocks 
on  the  mechanism  can  be  produced  if  the  passage  from 
the  network  to  the  braking  positions  is  not  very  care- 
fully made.  There  are  also  other  conditions  under 
which  the  load  may  take  charge  and  the  braking  effect 
fail. 

In  order  to  avoid  these  disadvantages  many  plans 
have  been  devised;  the  main  point  about  them  consists 
in  the  partial  excitation  of  the  field  from  some  external 
source.  Figs.  1  and  2  illustrate  diagrammatically  two 
schemes.  In  both  plans  the  field  'is  partially  excited 
from  the  network  and  the  speed  is  regulated  by  a  re- 
sistance in  series  with  the  armature.  The  motor  then 
acts  as  a  shunt  motor.  According  to  the  magnitude  of 
the  load,  it  acts  as  motor  or  generator.  In  both  cases 
the  connections  are  such  that  the  armature,  as  genera- 
tor, sends  some  of  the  current  into  the  field  winding; 


consequently  the  field  is  strengthened  and  a  brake  is 
provided. 

It  is  not  necessary  to  enter  into  calculations;  but  it  is 
evident  that  on  this  plan  the  motor  endeavors  to  keep 
its  speed  constant  even  though  the  load  varies  over  the 
widest  limits.  A  nearly  constant  speed  corresponds  to 
each  position  on  the  controller.  Thus  the  driver  always 
has  the  load  under  control,  and  a  sudden  fall  of  the  load 
or  excessive  speed  of  the  motor  is  avoided. 

The  plan,  shown  in  Fig.  1,  however,  takes  rather  a 
large  current,  especially  when  the  loads  are  below  the 
average.  The  matter  may  be  considered  in  the  follow- 
ing way.  With  light  loads  or  with  no  load,  the  arma- 
ture develops  a  torque  and  takes  current  from  the  net- 
work. With  heavy  loads  it  gives  out  current.  In  pass- 
ing from  one  stage  to  the  other  the  current  in  the  arma- 
ture will  be  zero.  The  current,  taken  from  the  network, 
will  then  depend  entirely  on  the  magnitude  of  the  re- 
sistance in  series  with  the  field. 

The  amount  of  this  resistance  can  be  determined  as 
follows:  For  the  acceleration  of  the  armature  of  the 
motor  and  the  driving  mechanism,  when  there  is  no 
load  to  be  lowered,  a  certain  torque  is  necessary  if  this 
is  to  be  done  in  a  prescribed  time.  Let  us  suppose  that, 
in  the  first  position  with  the  armature  at  rest,  the  cur- 
rent is  to  be  equally  divided  between  the  armature  and 
the  field  winding.  Let  us  assume,  further,  that  with  no 
load  we  need  a  torque  of  25  to  40  per  cent  to  accelerate 
from  rest  and  to  overcome  the  effects  of  friction;  then 
it  becomes  evident  that  in  the  first  position  v/hen  the 
armature  is  at  rest  a  current  of  at  least  100  per  cent 
must  pass.  From  this  we  can  deduce  the  ohmic  value 
of  the  resistance.  The  essence  of  the  plan,  shown  in 
Fig.  1,  is  that  in  all  regulating  positions  the  field  wind- 
ing must  be  joined  to  the  network  through  this  resist- 
ance. Now,  on  light  loads  of  about  25  or  30  per  cent 
of  the  maximum  load,  the  load  is  retarded  through  the 
driving  mechanism,  and  therefore  the  braking  effect, 
provided  by  the  motor,  is  very  small  or  even  zero ;  there- 
fore, on  light  loads,  the  current  in  the  armature  will  be 
zero.  The  current  in  the  field  winding  will  therefore 
be  equal  to  the  ratio  of  the  field  network  at  the  sum  of 
the  ohmic  values  of  the  field  winding  and  the  regulat- 
ing resistance.  This  current  will  therefore  differ  only 
slightly  from  that  which  passes  in  the  first  stage 
through  the  motionless  armature.  The  field  current  or 
the  current  absorbed  on  light  loads  will  therefore  not 
alter  at  all  from  one  position  to  the  next ;  the  speed  will 
be  the  only  thing  that  will  vary  with  a  change  of  posi- 
tion on  the  controller.  The  current,  being  invariable,  is 
therefore  unnecessarily  high  on  light  loads,  and  H. 
Moeller  has,  therefore,  proposed  the  plan  shown  in 
Fig.  2. 

There  is  a  special  resistance  both  for  the  armature 
and  field ;  the  braking  resistance  is  also  separately  vari- 
able. In  this  case  there  is  not  the  disadvantage  of  hav- 
ing a  constant  current  on  light  loads  for  all  positions 
on  the  controller.  The  speed  of  the  armature  can  be 
increased  by  weakening  the  field,  consequently  the  cur- 
rent consumption  is  less. 

The  advantages  of  this  arrangement  are  well  shown 
by  the  following  facts,  relating  to  a  foundry  crane. 
There  is  on  light  loads  a  smaller  consumption  of  cur- 
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rent.  The  lowerings  of  the  load  may  be  considered  as 
follows:  25  per  cent  of  all  lowerings  take  place  with 
maximum  load;  of  these,  four  times  with  slow  speeds 
and  once  with  average  speed.  Fifty  per  cent  of  all  low- 
erings are  with  light  loads,  on  an  average  amounting 
to  about  30  per  cent  of  the  normal  load;  of  these,  25 
per  cent  are  with  low  speeds,  and  25  per  cent  with  high 
speeds.  Lastly,  25  per  cent  of  all  lowerings  are  with  no 
load,  almost  always  at  high  speeds.  We  can  therefore 
assume  that  on  an  average  70  per  cent  of  all  lowerings 
with  light  loads  (in  which  case  the  braking  moment  is 
zero)  take  place  with  a  mean  speed  equal  to  about  80 
per  cent  of  the  normal  speed.  The  conditions  in  most 
practical  cases  are  similar,  because  the  motor  must  be 
capable  of  dealing  with  the  maximum  loads,  though 
these  are  seldom  dealt  with. 

In  the  second  part  of  the  article  the  author  shows 
how  to  proceed  in  the  calculation  of  the  various  steps 
on  the  controller  and  gives  a  numerical  example. 

Lamps  and  Lighting 

Tungsten  Arc  Under  Pressure. — G.  P.  Luckey. — An 
account  of  an  experiment  undertaken  primarily  for  the 
purpose  of  determining  whether  the  temperature  of 
melting  tungsten  showed  a  marked  change  under  pres- 
sure. The  melting  point  apparently  decreases  as  the 
pressure  is  increased,  but  it  is  open  to  doubt  whether 
this  observed  change  is  due  to  an  actual  decrease  in  the 
temperature  of  the  tungsten,  or  whether  the  apparent 
diminution  in  brightness  might  not  be  due  to  an  in- 
creased absorption  of  the  gases  above  the  surface  of  the 
tungsten.  At  the  point  where  the  main  arc  discharge 
centers  on  the  electrodes  of  the  arc,  a  temperature  much 
higher  than  that  of  the  surrounding  melted  tungsten 
was  noticed.  The  temperature  of  this  area  varied  with 
the  pressure,  the  current  through  the  arc  and  the  area 
over  which  the  discharge  took  place. — Journ.  Franklin 
Inst.,  September,  1916. 

Luminescence  Comparator. — W.  S.  Andrews. — An  il- 
lustrated description  of  an  instrument  designed  to 
measure  the  increase  or  decrease  of  luminous  intensity 
in  various  self-luminous  compositions.  Fig.  3  shows 
the  instrument  with  part  of  the  outer  tubes  cut  away 


FIG.    3 — INTERNAL   CONSTRUCTION    OF   THE   COMPARATOR 

to  show  the  disposition  of  a  movable  2-volt,  2-cp.  in- 
candescent lamp.  The  parts  shown  are  as  follows: 
1.  The  miniature  incandescent  lamp;  2.  A  transformer 
which  reduces  the  120-volt  alternating  current  from 
lighting  circuit  to  2  volts;  3.  A  porcelain  receptacle; 
4.  A  wooden  block  fastened  in  the  end  of  the  inner 
sliding  tube;  5.  Connecting  wires  running  from  the  re- 
ceptacle to  binding  posts  at  the  back.  The  lamp  is  thus 
operated  at  its  normal  voltage  of  2  volts  by  connecting 
the  binding  posts  to  a  118-120-volt  alternating-current 
lighting  circuit.  Its  light,  after  being  screened  through 
colored  glass,  is  distributed  in  an  evenly  illuminated 
field  1.5  in.  in  diameter  by  a  plano-convex  lens.  The 
intensity  of  light  shown  by  this  illuminated  disk  may 
be  changed  by  varying  the  distance  of  the  lamp,  in  re- 
lation to  the  back  of  the  lens,  a  long  adjusting  screw 
at  the  side  of  the  instrument  being  used  for  this  pur- 
pose. The  distance  of  the  lamp  filament  from  the  back 
of  the  lens  is  indicated  by  the  sliding  pointer  on  a  mil- 


limeter scale.  The  self-luminous  compound  is  used  in 
the  form  of  a  dry  powder  inclosed  between  two  glass 
plates  or  the  compound  may  be  mixed  with  a  suitable 
varnish  and  painted  on  a  plate  of  glass  in  a  disk.  The 
instrument  must  naturally  be  operated  in  perfect  dark- 
ness, and  when  connected  up,  two  disks  of  greenish 
light  will  be  seen  side  by  side,  one  being  the  disk  of 
luminescent  material  and  the  other  the  light  of  the  in- 
candescent lamp  after  it  is  screened  through  the  colored 
glass  and  distributed  in  an  evenly  illuminated  field  by 
the  plano-convex  lens.  The  latter  disk  is  then  brought 
to  the  same  degree  of  intensity  as  shown  by  the  disk  of 
self-luminous  compound  by  moving  the  lamp  backwards 
or  forwards  in  the  tube  by  the  adjusting  screw  at  the 
side,  and  the  reading  of  the  pointer  on  top  will  show 
the  distance  in  millimeters  between  the  lamp  filament 
and  the  plane  surface  of  the  lens.  This  distance  being 
noted,  if  in  future  observations  the  light  of  the  lumi- 
nous material  has  depreciated  the  lamp  must  be  moved 
farther  away  from  the  lens  to  make  a  balance,  or  vice 
versa  in  case  the  light  has  increased,  and  a  record  of 
these  readings  from  time  to  time  may  be  plotted  in  ac- 
cordance with  the  well-known  photometric  formula  to 
show  the  curve  of  decay  or  increase. — Gen.  Elec.  Rev., 
October,  1916. 

Installations,  Systems  and  Appliances 

Automatic  Operation  of  Mine  Hoists. — H.  Kenyon 
BURCH  and  M.  A.  Whiting. — The  authors  discuss  the  op- 
erating conditions  under  which  automatic  control  or  hand 
control  produces  the  best  results,  and  describe  in  great 
detail  the  automatic  operation  of  the  new  electric  mine 
hoists  of  the  Inspiration  Consolidated  Copper  Com- 
pany. The  principal  features  covered  are  the  arrange- 
ment of  the  hoists,  the  automatic  cycle,  the  hand  con- 
trol, the  protective  devices  and  the  adjustments. — Gen. 
Elec.  Revieiu,  Sept.,  1916. 

Electrophysics  and  Magnetism 

Variation  of  Contact  Electromotive  Force  with  Time. 
— Otto  Stuhlmann,  Jr. — An  account  of  an  investiga- 
tion which  yielded  the  following  results:  Variations  in 
contact  difference  of  potential  of  a  specific  metal  are 
primarily  due  to  the  kind  and  concentration  of  the  oc- 
cluded gas  in  the  metal.  Successive  increases  in  con- 
centration of  the  occluded  gas  produce  successive  de- 
creases in  the  electronegative  magnitude  of  the  contact 
difference  of  potential,  a  property  common  to  all  gases. 
All  mechanical  processes  affecting  the  surface  layers  of 
the  metal  tending  to  increase  the  concentration  of  the 
occluded  gas  produce  the  same  change.  The  gases 
ozone,  oxygen,  air,  carbon  dioxide,  nitrogen,  hydrogen 
and  ammonia  if  occluded  by  a  metal,  shift  the  position 
of  the  metal  in  the  Volta  series  to  a  more  electropositive 
value  in  the  order  in  which  they  are  named.  Changes 
in  contact  difference  of  potential  were  found  for  gases 
and  vapors  which  cannot  form  hydrogen  peroxide  to 
explain  the  secondary  reaction.  These  and  similar 
changes  in  contact  difference  of  potential  involving 
secondary  reactions  can  be  explained  with  a  polariza- 
tion hypothesis.  The  degree  of  polarization  depends 
on  the  relative  electronegative  properties  of  the  gases 
and  vapors  in  which  the  contact  difference  of  potential 
is  measured. — Phys.  Review,  Sept.,  1916. 

Constants  of  Spectral  Radiation  of  a  Uniformly 
Heated  Inclosure  or  So-Called  Black  Body — //. — W.  W. 
Coblentz. — The  author  discusses  the  analysis  of  en- 
ergy from  a  uniformly  heated  inclosure  involving  the 
determination  of  the  amount  of  energy  at  various  wave 
lengths  in  the  spectrum.  This  may  be  plotted  as  a  curve 
in  which  the  ordinates  represent  energy  and  the  abscis- 
sas represent  the  wave  lengths.  Such  a  curve  shows 
the  energy  distribution  for  a  given  temperature.     The 
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form  of  the  energy  curve  does  not  depend  upon  the 
materials  which  constitute  a  heated  inclosure,  but  it 
is  a  function  of  the  temperature.  Such  an  inclosure 
may  therefore  be  called  an  "ideal  radiator."  The  ele- 
ments of  this  curve  may  be  computed  from  two  numer- 
ical constants  which  must  be  accurately  known.  The 
present  paper  gives  a  precise  recomputation  of  these 
two  "constants." — Bureau  of  Standards,  Scientific  Paver 
No.  284. 

Resistance  of  Sodium  Amalyams. — R.  C.  Rodgers. — 
An  illustrated  account  of  an  experimental  investigation 
the  object  of  which  was  to  determine  the  change  of 
resistance  of  several  sodium  amalgams  with  change  of 
temperature  from  —185  deg.  C.  to  -f  150  deg.  C,  and 
to  study  the  depression  of  the  freezing  point  of  mer- 
cury in  amalgams  of  small  atomic  percentage  by  the 
method  of  the  sudden  change  of  resistance  of  the  amal- 
gam due  to  the  change  to  the  solid  state. — Phys.  Review. 
Sept.,  1916. 

Theory  of  Cathode  Fall  of  Potential— H.  A.  Wilson. 
— A  mathematical  paper  in  which  the  theory  of  the 
cathode  fall  of  potential  and  Crooke's  dark  space,  based 
on  ionization  by  collisions  of  electrons  and  positive  ions 
with  the  gas  molecules  and  by  the  impact  of  ions  on 
the  cathode,  is  discussed  and  is  shown  to  be  capable  of 
accounting  for  the  main  facts.— Phys.  Review.  Sept., 
1916. 

Electrochemistry  and  Batteries 

German  Standards  for  Pocket  Lamp  Batteries. — The 
following  standards  for  three-cell  dry  batteries  for 
pocket  lamps  have  been  issued  by  the  Verband  Deut- 
scher  Elektrotechniker  in  conjunction  with  the  German 
Association  of  Pocket  Lamp  Battery  Makers:— The 
standard  pocket  lamp  battery  must  (without  contact 
springs)  have  the  following  dimensions:  Length,  62 
mm.;  width,  21  mm.;  height,  65  mm.  Deviations  of  0.5 
mm.  in  length  and  width,  and  1  mm.  in  the  height,  are 
allowable.  The  contact  strip  must  be  made  of  suitable 
incorrodible  springy  metal  7  to  8  mm.  wide.  The  shorter 
strip  must  be  18  to  20  mm.  long,  and  the  longer  strip 
40  to  45  mm.  long.  The  battery  must  be  closed  or 
sealed  at  the  top  with  an  approved  material.  Every 
battery  must  bear  a  legible  indication  of  its  place  of 
manufacture  and  must  be  clearly  and  indelibly  marked 
with  the  week  and  year  of  manufacture.  The  emf.  of 
the  battery  must,  on  delivery  from  the  factory,  be  be- 
tween 4.5  and  4.8  volts,  and  must  not  fall  below  4.2 
volts  after  fourteen  days  from  delivery  to  the  customer, 
or  at  the  latest  four  weeks  from  sending  out  from  the 
factory,  provided  that  it  is  properly  packed  and  handled 
in  the  meantime.  For  this  measurement  a  precision 
voltmeter  of  at  least  100  ohms  per  volt  must  be  used. 
The  internal  resistance  of  a  freshly  made  battery  must 
be  such  that  the  voltage  on  a  circuit  of  15  ohms  re- 
sistance does  not  drop  more  than  0.6  volt  below  4.5 
volts.  On  every  battery  must  be  marked  the  output  in 
hours  of  burning  for  continuous  and  for  intermittent 
working.  These  particulars  are  to  relate  to  the  battery 
as  delivered  from  the  factory  and  to  a  temperature  of 
about  20  deg.  C.  For  the  continuous  run  the  battery 
is  to  be  tested  on  an  external  resistance  of  15  ohms,  and 
the  battery  is  to  be  considered  run  out  when  the  term- 
inal voltage  drops  to  1.8  volts.  The  intermittent  rating 
is  to  be  40  per  cent  above  this,  and  may  be  rounded  off 
to  the  nearest  three-quarters  of  an  hour. — London  Elec. 
Eng'ing,  Sept.  28,  1916. 

Units,  Measurements  and  Instruments 
Industrial  Multiple  Recorder. — R.  H.  Rogers. — The 
device  described  in  this  article  gives  a  continuous  rec- 
ord of  the  performance  of  various  pieces  of  apparatus 
in  industrial  plants.  Instead  of  bulky  magnets  and 
unreliable  pens  usually  employed  for  apparatus  of  this 


kind,  a  short  wire  is  made  to  scorch  its  record  on  a 
slowly  moving  strip  of  paper,  the  motion  of  which  is 
regulated  by  a  clock.  As  many  as  375  records  of  as 
many  different  devices  may  be  controlled  by  one  clock. 
Arrangement  of  the  different  parts  of  the  recorder  is 
shown  in  Fig.  4.  Whenever  a  recording  circuit  is  closed 
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FIG.  4 — ARRANGEMENT  OF  FARTS  OF  INDUSTRIAL  RECORDER 

at  some  machine  or  device  in  the  plant  a  10  mil  calorite 
wire  is  heated  to  the  scorching  point  by  a  current  of  6 
volts  and  1  amp.,  and  a  line  instantly  starts  on  the  paper. 
When  the  circuit  is  broken  the  tiny  wire,  having  little 
thermal  capacity,  immediately  cools  and  the  line  ends. 
Breaks  of  one  minute  duration  being  1/60  in.  long,  are 
easily  read.  Only  one  wire  runs  from  the  instrument  to 
the  machine  in  the  factory,  all  having  a  common  return. 
— Gen.  Elec.  Rec,  October,  1916. 

Resolving  a  Periodic  Curve  into  Its  Components. — 
Dayton  C.  Miller. — A  paper  illustrated  by  diagrams 
on  the  Hendrici  harmonic  analyzer  and  devices  for  ex- 
tending and  facilitating  its  use. — Journ.  Franklin  Inst, 
September,  1916. 

Determining  the  Constant  of  a  Solenoid. — S.  R.  Wil- 
liams.— A  brief  paper  describing  a  simple  method  of 
determining  the  constant  of  a  solenoid  by  means  of  an 
exploring  coil. — Journ.  Franklin  Inst.,  September,  1916. 

TelegraDhy^  Telephony  and  Signals 

Telegraphy. — A  note  on  a  recent  British  patent  (9,- 
193,  1916),  of  W.  J.  Mellersh-Jackson  and  the  Western 
Union  Telegraph  Company  of  this  country.  A  trans- 
mission system  for  very  high-speed  working  comprises 
a  transmitter  having,  in  combination  with  a  polarized 
transmitting  relay,  a  source  of  current  supply  by  one 
pole  connected  to  opposite  contact  points  of  the  trans- 
mitting key,  and  the  other  pole  connected  to  return,  the 
key  itself  being  also  connected  to  return  and  the  core  of 
the  relay  being  in  a  circuit  bridged  across  the  two  con- 
ductors leading  to  the  opposite  contact  point  of  the 
transmitter.  This  bridged  circuit  contains  a  resistance 
in  parallel  with  a  condenser,  so  that  when  the  key 
breaks  contact  with  one  contact  point  the  condenser  dis- 
charges and  energizes  the  magnet  of  the  relay,  revers- 
ing the  position  of  its  armature.  The  condenser  re- 
charges with  current  of  opposite  polarity  when  the 
transmitter  key  completes  contact  with  the  other  con- 
tact point. — London  Elec.  Eng'ing,  Sept.  28,  1916. 

Audio-Frequency  Circuit  of  Quenched  Spark  Trans- 
mitters.— Julius  Weinberger. — A  paper  read  before 
the  Institute  of  Radio  Engineers.  The  author  discusses 
the  theory  of  power  circuit  transformer  and  alternator 
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circuit  of  generated  spark  transmitters  and  gives  the 
mathematics  involved  in  the  design  of  a  quenched  spark 
set  to  operate  under  resonance  conditions.  Practically, 
the  operation  of  these  sets  is  at  a  point  slightly  "off" 
resonance.  However,  it  is  stated  that  it  is  hardly 
necessary  to  operate  with  a  condenser  as  much  as  20 
per  cent  larger  than  the  resonance  capacity. — London 
Electrician,  July  14,  1916. 

Capacity  of  Wireless  Telegraph  Antennx. — G.  W.  0. 
Howe." — An   illustrated  paper   read  before  the  British 


Association  at  the  Newcastle  meeting  on  the  calculation 
of  the  capacity  of  wireless  telegraph  antennae,  including 
the  effects  of  masts  and  buildings. — London  Electrician, 
Sept.  8  and  15,  1916. 

Automatic  Telephone  Exchange. — An  illustrated  de- 
scription of  the  Paisley  automatic  telephone  exchange, 
where  equipment  for  1200  lines  is  provided.  This  is 
described  as  the  first  installation  of  an  automatic  tele- 
phone exchange  in  Scotland. — London  Electrician,  Aug. 
25,  1916. 


Book  Reviews 

The  Electrical  Contractor.    By  Louis  W.  Moxey,  Jr. 

New    York:     McGraw-Hill    Book    Company,     Inc. 

Eighty-six  pages.     Fifteen  illustrations;  42  tables. 

Price,  $1.50. 
Correct  methods  of  figuring  profits  and  overhead  ex- 
penses by  simple  and  efficient  bookkeeping  methods  are 
features  of  this  book.  Methods  of  cost-keeping  and  ap- 
proximate tables  of  costs  for  different  classes  of  instal- 
lations are  given.  The  tables  on  the  cost  per  foot  for 
labor  on  conduit,  molding,  knob-and-tube,  and  flexible 
tubing  work  are  general,  but  are  in  line  with  modern 
prices.  These  cost  tables  include  practically  every  item 
that  any  contractor,  even  the  largest,  has  to  deal  with. 
There  are  also  chapters  explaining  easy  and  quick  ways 
of  figuring  wire  sizes  for  alternating-current  and  direct- 
current  systems,  and  for  estimating  illumination  work, 
with  examples.  Special  information  ordinarily  difficult 
to  obtain  is  given  in  a  general  section  on  interior  and 
underground  construction,  including  data  on  outside 
diameters  of  fittings,  conduit,  panelboards,  switches, 
power  cables,  excavation  and  concreting,  and  telephone 
cables. 


HoMANS'  First  Principles  of  Electricity.    By  J.  E. 
Homans.      New    York:    Sully    &    Kleinteich.      248 
pages.    Illustrated.     Price,  $1. 
To  the  beginner  in  electricity  the  matter  of  a  text- 
book has  always  been  a  serious  one.     Practically  all  of 
the  text-books  on  the  fundamental  electrical  principles 
have  been  many-volume   sets,  written   in   a  ponderous 
style  and  costing  a  great  deal.     Mr.  Homans  has  de- 
parted from  this  practice  in  giving  us  his  "First  Prin- 
ciples  of   Electricity,"   all   in   one   volume,   coat-pocket 
style  and  costing  but  $1.    The  book  is  well  suited  to  the 
beginner  in  that  it  is  written  in  a  clear  and  readable 
style,  the  author  using  no  technical  terms  without  de- 
fining them.    As  to  the  matter  contained  in  the  book  it- 
self, the  author  carries  us  from  the  simple  cell  through 
to  transformers,  generators  and  the  different  types  of 
motors,  handling  each  subject  in  detail  and  with  com- 
pleteness.   The  book  is  well  illustrated  with  simple  dia- 
grams and  graphs.    In  the  appendix  the  author  has  pub- 
lished many  tables  and  much  data  not  usually  found  in 
text-books  of  this  nature.    Mr.  Homans  has  made  "First 
I    Principles  of  Electricity"  a  useful  handbook  to  the  be- 
'    ginner  in  electrical  work  as  well  as  to  the  advanced 
student. 


Electric  Heating.     By  E.  A.  Wilcox,  San  Francisco: 
Technical  Publishing  Company.     292  pages,  illus- 
trated.   Price,  $2.50. 
This  is  a  practical   handbook,  broadly  covering  the 
applications  of  electric  heating  and  cooking,  prepared 
by  the  electric  heating  specialist  of  the  Great  Western 
Power  Company,  one  of  the  Pacific  Coast  utilities  that 
has  done  much  pioneer  work  in  this  promising  but  com- 
paratively new  field  of  heating  and  cooking  by  wire. 


In  view  of  the  scarcity  of  electric  heating  data  compiled 
and  collected  in  handbook  form,  the  volume  promises 
great  immediate  usefulness  to  the  many  electrical  men 
who  are  seeking  information  on  electric  heating  sub- 
jects. The  author  has  covered  a  wide  range  of  sub- 
topics, but  prefaces  all  with  a  terse  and  to-the-point 
exposition  of  the  principles  of  electric  heating  and  heat 
transfer  in  general,  the  understanding  of  which  must 
underlie  all  work  in  electric  heating.  Socket  appliances, 
cooking  apparatus,  water  and  house-heating  equipment, 
industrial  heating,  electric  furnace  applications,  and 
welding,  electric  steam  boilers  and  other  miscellaneous 
applications  of  electric  heating  are  some  of  the  subjects 
of  the  seventeen  chapters  of  the  book.  Special  attention 
is  given  to  the  topics  of  proper  installation  of  electric 
heating  apparatus,  and  the  application  of  rate  principles 
to  schedules  of  charges  for  electric  heating. 


Practical  Electric  Wiring.  By  John  M.  Sharp.  New 
York:  D.  Appleton  &  Company.  247  pages. 
Price,  $1. 
As  a  textbook  for  students  in  high  schools,  indus- 
trial schools  and  the  like,  this  work  will  probably  serve 
a  useful  purpose.  It  is  very  elementary  in  treatment 
yet  practical,  and  besides  dealing  with  construction 
gives  the  reader  some  idea  of  the  regulations  under 
which  wiring  must  be  done  to  pass  the  inspection  of  the 
Underwriters.  The  book  is  not  sufficiently  compre- 
hensive to  be  considered  a  practical  handbook  or  guide 
for  the  electrician,  and  was  evidently  not  so  intended  by 
the  author.  The  many  questions  at  the  end  of  each 
chapter  of  the  book  help  to  emphasize  points  brought 
out  in  the  text.  Many  practical  illustrations  and  line 
drawings  are  employed  which  will  also  help  the  student, 
totally  unfamiliar  with  electrical  wiring  practice,  to 
better  comprehend  the  problems  involved. 


Books  Received 

Electric  Switch  and  Controlling  Gear.  By 
Charles  C.  Garrard,  Ph.D.  London,  England.  "The 
Electrician"  Printing  &  Publishing  Company,  Ltd. 
656  pages.    433  illustrations.    Price,  15  shillings,  net. 

Principles  of  Alternating-Current  Machinery. 
By  Ralph  R.  Lawrence.  New  York:  McGraw-Hill 
Book  Company,  Inc.  614  pages.  273  illustrations. 
Price,  $4.50. 

Electrical  Tables  and  Engineering  Data.  By 
Henry  C.  Horstmann  and  Victor  H.  Tousley.  Chicago: 
Frederick  J.  Drake  &  Co.     331  pages.     Price,  $1.50. 

Electric  Motors,  Direct  and  Alternating.  By 
David  Penn  Moreton,  B.S.,  E.E.  Chicago:  Frederick 
J.  Drake  &  Co.    241  pages,  illustrated.    Price,  $1.50. 

The  Emission  of  Electricity  from  Hot  Bodies. — 
By  0.  W.  Richardson.  New  York:  Longmans,  Green 
&  Company.  304  pages.  Thirty-five  illustrations. 
Price,  $2.75. 
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H.    M.    GASSMAN 


Howard  M.  Gassman,  who  recently  re- 
signed as  chief  electrical  engineer  of  the 
Tennessee  Coal,  Iron  &  Railroad  Com- 
pany, with  headquarters  at  Birming- 
ham, Ala.,  after  eight  years  with  the 
company  in  charge  of  extensive  electri- 
cal improvements  to  its  great  steel  mill 
and  mining  properties,  has  opened  a 
consulting  engineering  office  at  Bir- 
mingham. Mr.  Gassman  is  a  graduate 
of  Johns  Hopkins  and  Lehigh  universi- 
ties and  was  for  eight  years  connectec', 
with  the  Crocker-Wheeler  Company 
Ampere,  N.  J.,  as  assistant  engineer  in 
charge  of  estimating  and  general  engi- 
neering. During  his  connection  with  the 
Tennessee  company  as  chief  electrical 
engineer  the  corporation's  existing 
plants  were  modernized  and  electricity 
applied  to  the  steel  plants,  rail,  mer- 
chant and  plate  mills,  by-product  and 
benzol  plants,  and  the  mining  of  coal 
and  ore.  One  of  the  largest  of  these  de- 
velopments was  the  installation  of  a  se- 
ries of  electric  hoists  driven  by  1800-hp. 
alternating-current  motors.  The  elec- 
trification of  the  underground  equip- 
ment of  the  two  divisions  of  the  ore 
mines  was  also  carried  out  at  the  same 
time. 

T.  E.  Evans  has  been  appointed  su- 
perintendent of  the  water  and  light  de- 
partment of  Vidalia,  Ga.,  succeeding  A. 
W.  Railey,  recently  resigned. 

Oscar  S.  Maple  has  resigned  as  as- 
sistant construction  engineer  for  the 
Texas  Power  &  Light  Company,  Dallas. 
Tex.,  to  take  up  new  duties  as  engineer 
on  steam-plant  design  for  the  Fargc 
Engineering  Company,  Jackson,  Mich. 

William  H.  Richardson,  for  eight 
years  cashier  of  the  Brattleboro  (Vt.) 
branch  of  the  Twin  State  Gas  &  Elec- 
tric Company,  has  been  appointed  man- 
ager, succeeding  E.  M.  Addis.  No  other 
changes  in  the  personnel  at  Brattleboro 
will   be  made   at  present. 

H.  M.  Crawford,  who  for  the  past  two 
years  has  been  manager  of  the  com- 
mercial department  of  the  San  Joaquin 
Light  &  Power  Corporation  at  Bakers- 
field,  Cal.,  recently  resigned  to  go  to 
San  Rafael,  Cal.,  where  he  has  accepted 
a  position  as  division  sales  supervisor 
in  Marin  County  with  the  Pacific  Gas  & 
Electric  Company. 


Men 
of  the  Industry 

('liaii(i>\s  ill  Porsonncl 
and  Position 
l{iof,'i;i|)lii<;iI  Notes 


G.  R.  Veeder  has  been  appointed 
manager  of  retail  sales  of  the  Woods 
Motor  Vehicle  Company  in  the  Chicago 
district.  Mr.  Veeder  was  for  several 
years  Chicago  sales  manager  of  the 
Anderson  Electric  Car  Company,  han- 
dling the  Detroit  Electric. 

K.  von  Krogh,  a  member  of  the  firm 
of  Nissen  &  von  Krogh,  consulting  elec- 
trical engineers  of  Christiania,  Norway, 
who  came  to  this  country  on  a  business 
trip  in  August  this  year,  expects  to  re- 
turn  home   during   the   next  ten   days. 
While   here   Mr.    Krogh   has   purchased 
and  made  arrangements  for  the  early 
delivery   in   Norway   of  three   3000-kw. 
and  five  5200-kw.  special  generators  for 
two  hydroelectric  stations  that  will  sup- 
ply energy  for  the  operation  of  electric 
furnaces.      Mr.    Krogh    is    a    native    of 
Norway    and    received   his    engineering 
training  at  Darmstadt,  Germany,  under 
Professor  Kittler,  on  whose  staff  he  was 
assistant  for  one  year.    He  later  served 
with  Siemens  &  Halske  and  the  Allge- 
meine    Electricitats    Gesellschaft,   leav- 
ing the  latter  organization  in   1904  to 
become     associated     with     the     British 
Westinghouse  Company,  with  whom  he 
remained  in  transformer  and  insulation 
work  until  1909.     He  has  since  devoted 
his  time  to  consulting  work  in  Norway. 
Winfield  A.  Haller,  who  for  five  years 
has    been    general    superintendent    and 
chief  engineer  of  the  Federal  Light  & 
Traction    Company,    New    York    City, 
has    organized    the    firm    of    Haller    & 
Krumbhaar  to  carry  on  an  engineering 
and  contracting  business  with  offices  at 
68    William    Street,    New    York    City. 
Prior  to  his  connection  with  the  Fed- 
eral company  Mr.  Haller  was  with  the 
J.    G.    White   Engineering    Corporation 
and  Sanderson  &  Porter.     While  with 
the  latter  he  was  engaged  principally 
in     rehabilitating     properties     in     the 
United  States.    In  1900  and  1901  he  re- 
built the  Galveston  light  and  traction 
system  which  had  been  devastated  by 
the    storm.      From    1904    to    1907    Mr. 
Haller   rehabilitated  the   New  Orleans 
system.     During  the  next  three  years 
he  reconstructed  the  Mobile,  Ala.,  and 
Oklahoma    City    systems,    holding    the 
position  of  general  manager  and  chief 
engineer  of  the  latter  during  1909  and 
1910.      One    of    his    principal    achieve- 
ments while  with  the  Federal  company 
was  the  design  and  supervision  of  con- 
struction   of    the    Hot    Springs,    Ark., 
electric  generating  station  in  100  days. 
Aside  from   varied   experiences   in   the 
construction    and    operation    of    power 
plants,  Mr.  Haller  developed  a  one-man 
street  car  for  use  on  low-revenue  lines 
and   constructed  considerable   trackage 
in  Oklahoma  City  with  steel  ties.     He 
is  a  member  of  the  A.  I.   E.  E.   and 
A.  S.  M.  E. 


H.    I).    KRUEAUFF 


Harry  D.  Frueauff,  who  was  for- 
merly vice-president  of  the  City  Light 
&  Traction  Company  of  Sedalia,  Mo., 
has  been  appointed  manager  of  the 
Montgomery  (Ala.)  Light  &  Water 
Power  Company,  succeeding  B.  C. 
Adams,  who  was  recently  transferred 
to  the  managership  of  the  Empire  Dis- 
trict Electric  Company  at  Joplin,  Mo., 
another  property  operated  by  Henry  L. 
Doherty  &  Company.  Mr.  Frueauff, 
who  is  a  brother  of  Frank  W.  Frueauff, 
vice-president  of  the  Cities  Service 
Company  and  president  of  the  Denver 
Gas  &  Electric  Light  Company,  was, 
before  going  to  Sedalia,  connected  with 
the  Pueblo  (Col.)  Gas  &  Fuel  Com- 
pany. 

Maurice  E.  Bates,  for  several  years 
city  electrician  of  Kansas  City,  Mo., 
who  resigned  following  the  change  of 
administration  last  spring,  recently 
took  a  competitive  examination  in  civil 
service  under  a  board  of  electrical  en- 
gineers, received  the  highest  grade  of 
those  examined,  and  was  certified  for 
the  position.  He  will  resume  the  work 
of  the  department  at  once. 

E.  T.  Hughes,  contract  agent  of  the 
Union  Electric  Company,  Dubuque, 
Iowa,  recently  purchased  by  Elston 
Clifford  &  Company,  has  been  trans- 
ferred to  the  Northern  Iowa  Gas  & 
Electric  Coinpany,  controlled  by  the 
same  interests,  with  headquarters  at 
Humboldt.  He  is  succeeded  at  Dubuque 
by  J.  H.  Riley,  formerly  with  the  Public 
Service  Company  of  Northern  Illinois, 
at  Joliet. 


Obituary 

Henry  Splitdorf,  a  pioneer  in  the  tele- 
graph-instrument field  and  the  inventor 
of  a  number  of  electrical  devices,  in- 
cluding a  process  for  insulating  wire, 
died  at  his  home  in  New  York  City  on 
Oct.  16  at  the  age  of  eighty-two  years. 
Mr.  Splitdorf  came  to  America  from 
Germany  sixty  years  ago,  and  began 
the  construction  of  scientific  and  elec- 
trical instruments.  He  is  survived  by 
two  sons,  Charles  F.  and  John  Split- 
dorf, the  active  heads  of  the  Splitdorf 
Electric  Company. 
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NEW  APPARATUS  AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Phase-Shifting  Transformer 

A  phase-shifting  transformer  which 
makes  it  possible  to  rapidly  adjust  the 
phase  or  power  factor,  when  testing 
alternating-current  watt-hour  meters, 
either  single  or  polyphase  as  well  as 
wattmeters  and  power-factor  indicators, 
has  been  designed  by  Dr.  C.  V.  Drys- 


PHASE-SHIFTING  TRANSFORMER  RATED  AT 
750   VOLT-AMPERES 

dale  of  London,  and  is  now  being  in- 
troduced to  the  American  trade  by 
James  G.  Biddle,  1211-1213  Arch  Street, 
Philadelphia.  The  transformer  is  con- 
structed with  a  stator  and  rotor,  like 
an  induction  motor  with  wound  rotor. 
When  alternating  current  is  used  with 
the  arrangement  for  splitting  the 
phase,  a  rotary  field  is  produced  in  the 
transformer.  The  emf.  induced  in  the 
rotor  winding,  remains  constant  as 
the  rotor  is  turned,  but  its  phase  alters 
by  the  same  angle  as  the  rotor  is  ro- 
tated. Attention  is  called  to  the  fact 
that  both  the  stator  and  the  rotor 
windings  are  simultaneously  distributed 
around  the  periphery,  so  that  if  the 
former  is  supplied  from  a  source  of 
good  wave  form,  the  secondary  poten- 
tial difference  will  always  be  sinusoidal 
at  all  loads  and  power  factors. 

Five  important  features  are  pointed 
out  by  the  designer  as  follows:  The 
transformer  can  be  used  with  an  ordi- 
nary single-phase  or  polyphase  supply 
without  any  special  machine,  thus  re- 
ducing the  cost  to  a  tenth  of  that  of 
the  coupled  alternator  arrangement.  It 
can  be  fixed  on  the  testing  bench  and 
be  regulated  by  a  single  operator  while 
observing  the  instruments.  If  used 
with  a  good  wave  supply  it  will  give  a 
very  perfect  secondary  wave  at  all  con- 
ditions of  load.  If  a  special  testing 
machine  is  employed  it  can  be  a  small 
rotary  converter,  which  is  much  cheap- 
er, and  can  give  a  much  better  wave 
form  than  the  majority  of  small  alter- 
nators.     The    same    transformer    will 


serve  over  the  whole  range  of  commer- 
cial testing  frequencies  from  25  cycles 
to  130  cycles  per  second,  which  is  of 
great  importance  for  standardizing 
laboratories.  This  device  is  made  in 
two  sizes,  rated  at  250  and  750  volt- 
amperes,  respectively. 


A  Deflection  Pyrovoltmeter 

The  Pyrolectric  Instrument  Company 
of  148  East  State  Street,  Trenton,  N. 
J.,  in  presenting  to  the  trade  the 
"Northrup  Pyrovolter,"  shown  here- 
with, claims  that  this  is  the  first  com- 
mercial deflection  instrument  yet  de- 
vised to  read  directly  electromotive 
force  according  to  the  potentiometer 
principle.  The  instrument  has  been  de- 
signed for  use  with  a  thermocouple  in 
pyrometric  measurements  and  is  unique 
in  that  it  combines  the  sturdy  charac- 
teristics of  the  ordinary  portable  de- 
flection   instrument   with    much    of   the 


A   PYROVOLTMETER   THAT   READS   DIRECTLY 

EMF.  ACCORDING  TO  POTENTIOMETER 

PRINCIPLE 

accuracy  and  sensibility  of  the  poten- 
tiometer, and  does  not  require  the  use 
of  a  standard  cell.  Since  this  instru- 
ment operates  on  the  potentiometer 
principle,  it  indicates  the  value  of  the 
electromotive  force  independent  of  the 
resistance  of  the  circuit  in  which  the 
electromotive  force  is  set  up,  and  it  is 
therefore  pointed  out  that  it  is  not  nec- 
essary in  pyrometric  wox'k  to  make  the 
thermocouple  wires  of  large  cross  sec- 
tion to  keep  down  the  resistance. 

The  deflection  instrument  employed 
is  the  same  for  all  types  of  thermo- 
couples and  for  all  temperatures  (and 
emf.)  ranges,  and  consists  of  a  low  re- 
sistance millivoltmeter  of  standard 
make  having  the  strong  spring  control 
commonly  given  these  instruments. 
The  additional  features  to  which  the 
maker  calls  attention  and  that  permit 
the    electromotive   force   of   a   thermo- 


couple to  be  read  independently  of  the 
resistance  of  the  thermocouple  circuit, 
consist  of  a  dry  cell,  a  small  rheostat 
and  a  switch  operated  by  a  push  but- 
ton. These  parts  are  small  and  located 
inside  the  wooden  case  in  which  the 
instrument  is  mounted.  The  push  but- 
ton and  the  handle  of  the  rheostat  are 
outside  the  case  and  occupy  the  two 
front  corners.  The  two  ends  of  the 
thermocouple  are  attached  to  two  bind- 
ing posts  located  in  another  corner  of 
the  case.  The  small  dry  cell  supplies 
the  energy  which  deflects  the  instru- 
ment, the  thermocouple  itself  not  being 
called  upon  to  furnish  current  for  the 
deflection.  The  rheostat,  operated  by 
the  handle  outside  the  case,  will  move 
the  pointer  over  the  scale  of  the  instru- 
ment. By  turning  the  handle  until 
the  pointer  stands  at  the  beginning  of 
the  instrument  scale  and  then  pushing 
the  button  in  the  left  front  corner  of 
the  instrument,  the  pointer  at  once  de- 
flects to  a  point  on  the  scale  which  in- 
dicates the  true  emf.  developed  by  the 
thermocouple  or  the  corresponding  tem- 
perature depending  on  how  the  scale 
is  laid  off^. 


Direct-Connected  Engine  and 
Generator 

In  the  accompanying  illustration  is 
shown  a  direct-connected  engine  and 
generator  adapted  for  stationary  or 
portable  requirements  as  manufactured 
by  J.  H.  Hallberg,  727  Seventh  Avenue, 
New  York  City.  The  engine  is  a  four- 
cylinder,  cast  en  bloc  design,  with  a 
stroke  of  2%  in.  by  4  in.,  rated  at  ap- 


ENGINE  AND  GENERATOR  SET  ADAPTED  FOR 
STATIONARY  OR  PORTABLE  REQUIREMENTS 

proximately  7.5  to  10  hp.  The  cylinder 
heads  are  removable,  exposing  all  valves 
and  pistons.  The  generator,  which  has 
a  large  surface  commutator  with  re- 
movable brushes,  is  a  multiple-pole 
type,  compound  wound,  with  a  maxi- 
mum rating  of  5  kw.    The  generator  is 
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•wound  for  either  (50  or  110  volts.  On 
110  volts  the  maximum  current  is  45 
amp.,  and  on  ()0  volts,  80  amp.  For 
house  li^'htiuK  a  load  of  225  KJ-cp.  20- 
watt  lamps  operated  at  (50  or  110  volts 
can  be  carried.  For  motion  picture 
work  it  is  claimed  that  one  HO-amp.  arc 
with  special  rheostat  and  about  sixty 
16-cp.  20-watt  lamps  can  be  carried  at 
110  volts,  and  on  (50  volts  two  30-amp. 
arcs  and  the  same  number  of  lights. 
The  fuel  consumption,  it  is  said,  under 
normal  conditions  is  2  pints"  per  kilo- 
watt-hour. 


Two-Light  Extension  Arm 

The  two-li{jht  extension  arm  shown 
here  is  desig:ned  for  use  wherever  a 
double  connection  is  desired,  as  in  the 
home  in  which  an  electric  iron  or  sew- 


FIXTURE     THAT      PROVIDES      A      DOUBLE 
CONNECTION 

ing  machine  motor  is  employed,  offer- 
ing energy  for  both  light  and  power  at 
the  same  time.  This  appliance  has  re- 
cently been  brought  out  by  A.  C.  Penn, 
100  Lafayette  Street,  New  York  City, 
and  is  manufactured  by  the  Water- 
bury-Wallace  Company,  Inc.  These 
fixtures  are  made  in  brush  brass, 
bronze  or  nickel,  and  the  sockets  pro- 
vided with  push  buttons. 


Battery-Charging  Set 

A  battery-charging  outfit  recently  in- 
troduced to  the  trade  by  Hobart  Bros. 
Company  of  Troy,  Ohio,  is  shown  in 
the  accompanying  illustration.  It  is 
claimed  by  the  maker  that  this  set  will 
charge  up  to  six  auto  starting  and 
lighting  batteries  at  one  time,  as  well 
as    charge    different    voltage    batteries 


400-WATT  CHARGING  SET  FOR  AUTO  START- 
ING AND  LIGHTING  BATTERIES 

at  the  same  time,  the  shunt  windings 
adapting  the  voltage  output  to  the 
needs  of  the  batteries.  The  manufac- 
turer states  that  after  careful  investi- 
gation 400  watts  was  found  to  be  the 
capacity  that  would   take  care  of  the 


maximum    and    minimum    load    of    the  ElcCtric    ^JVsLtCT   Heater 
average  garage  most  economically  and 

satisfactorily,  and  on  this  basis  the  set  An  electric   water  heater,  which  ac- 

is  designed.    S.  K.  F.  ball  bearings  and  cording  to  the  manufacturer  will  pro- 

a  0.75-hp.  Peerless  Electric  Company's  duce  hot  and  cold  water  instantly  from 

motor  are  used  with  the  outfit.  the  same  faucet,  and  will  sterilize  the 


Electric  Washing  Machine 

The  washing  machine  illustrated  is 
made  by  the  Federal  Sign  System 
(Electric),  Chicago,  111.  It  has  a  capa- 
city of  twelve  sheets,  and  is  easily 
operated  by  a  V4-hp.,  Westinghouse 
alternating  or  direct-current  motor. 
The  machine  is  equipped  with  an  extra 
high-speed  wringer,  also  operated  by 
the  motor  that  drives  the  washer.  To 
protect  the  motor  in  case  of  clogging 
of  the  wringer  or  washer  cylinder,  and 
to  reduce  the  vibration  and  noise,  a  V- 
shaped  Tanate  belt  drive  is  employed. 
The  position  of  the  motor  and  tension 
of  the  belt  can  be  adjusted  by  an  ac- 
cessible thumb  screw.  The  control 
system  consists  of  a  push-button 
switch  and  operating  levers.     A  hand 


ELECTRIC    WASHING    MACHINE   WITH    ALL 
METAL    CONSTRUCTION 

lever  just  below  the  switch  controls  the 
oscillating  cylinder,  while  another  lever 
just  above  operates  the  wringer  in 
either  direction.  The  wringer  can  be 
operated  independently  of  the  washer 
or  in  conjunction  with  it,  if  desired.  A 
gage  is  furnished  to  insure  proper 
water  level,  which  is  important  to 
proper  operation.  Brass  grease  cups 
are  also  provided,  the  oiling  holes 
being  indicated  by  red  arrows.  Further 
features  of  obvious  advantage  are  a 
reversible  draining  board  and  a  safety 
appliance  on  top  of  the  wringer  per- 
mitting instant  release  of  the  rolls. 

During  its  operation,  the  clothes 
are  thrown  back  and  forth  against  the 
perforated  sides  of  an  oscillating  drum 
and  by  this  process  the  hot  soapy  water 
is  squeezed  through  the  fabric,  while 
the  working  of  the  clothes  loosens  the 
dirt. 


ELECTRIC  WATER  HEATER  AND  STERILIZER 

water  from  the  cold  water  pipes,  is 
shown  in  the  accompanying  illustration. 
This  heater  is  being  manufactured  by 
the  Feldman  Manufacturing  Company, 
Inc.,  Times  Building,  Forty-second 
Street  and  Broadway,  New  York  City. 
The  heater  may  be  attached  to  practi- 
cally any  bath  tub,  sink,  wash  bowl,  etc., 
where  there  is  but  one  faucet. 

When  the  heater  faucet  is  turned 
to  the  right  cold  water  flows,  when  it 
is  turned  to  the  left  electric  current  is 
switched  on  and  hot  water  flows.  The 
resistance  wire  is  a  nickel  alloy  No. 
14  B.  &  S.  gage,  wound  in  the  form  of 
a  helix,  having  a  diameter  of  approxi- 
mately %  in.  The  adjacent  turns  of 
the  wire  are  slightly  separated  to  pro- 
vide insulation  and  the  entire  resistance 
element,  made  in  one  piece,  extends 
back  and  forth  from  end  to  end  of  the 
heater  through  round  holes  or  passages 
provided  for  the  purpose.  The  two 
ends  of  the  wire  are  wrapped  about 
1/4 -in.  brass  rod  terminals  and  tightly 
secured  between  clamping  nuts. 


Household  Type 
Refrigerating  Machine 

A  motor-driven  refrigerating  outfit 
that  can  be  installed  on  any  household 
refrigerator  is  now  being  off'ered  the 
trade  by  Isko,  Inc.,  1735  Mount  Elliott 
Avenue,  Detroit.  The  refrigerating 
unit  consists  of  a  small  motor-driven 
compressor,  a  series  of  copper  coils 
surrounding  the  unit,  another  series  of 
coils  for  the  inside  of  the  refrigerator, 
and  a  thermostat  for  controlling  the 
operation  of  the  machine.  Liquid  sul- 
phur is  used  as  the  refrigerating 
medium.  This  substance,  which  boils 
at  14  deg.  Fahr.  at  atmospheric  pres- 
sure, is  pumped  through  the  copper 
coils  by  the  compressor.  The  motor  is 
started  and  stopped  at  pre-determined 
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temperatures  by  operation  of  the  ther- 
mostat on  the  inside  of  the  refrigera- 
tor. While  the  energy  consumption  of 
the  device  varies  with  the  temperature 
of  the  room  and  the  quality  of  the  re- 
frigerator on  which  it  is  installed,  it  is 


MOTOR-DRIVEN     REFRIGERATING     OUTFIT 


said  that  a  fair  average  of  energy  used 
is  about  1  kw.-hr.  per  day  for  ordinary 
refrigeration  purposes.  If  the  ap- 
paratus is  used  for  making  ice  in  the 
thirty-two  small  cube  pans  provided  for 
this  purpose,  the  energy  consumption 
will  probably  be  higher. 


Triangular  Motion  Picture 
Drive 

A  recently  invented  device  by  which 
two  motion-picture  machines  can  be 
driven  by  one  small  motor,  said  to  be 
one-half  the  size  of  motors  now  gen- 
erally used  to  drive  one  machine,  is 
shown  in  the  accompanying  illustra- 
tion. The  motor  is  mounted  on  the 
bottom  framework  of  the  device,  a 
standard  porcelain  Insulator  with  in- 
dividual holes  for  wires  being  provided 
for  the  entrance  of  the  service  lead 
wires,  while  the  motor  lead  wires  pass 
through  a  standard  bushing  in  the 
base.  The  motor  lead  wires  are  joined 
to  the  supply  wires  inside  of  the  base. 
The  service  leads  consist  of  standard 
No.  14  B.  &  S.  gage  stranded  rubber- 
covered  wire.  The  motor  is  manufac- 
tured by  the  Fidelity  Electric  Com- 
pany,  Lancaster,  Pa.,  and  is  rated   at 


MOTOR    DRIVE    FOR    TWO    MOTION-PICTURE 
MACHINES 

0.1  hp.  and  110  or  220  volts,  for  opera- 
tion on  commercial  alternating  or  di- 
rect-current circuits.  This  device  is 
made  by  the  Dawson  Triangular  Motor 
Drive  Manufacturing  Company,  1102 
Packer   Street,   McKeesport,   Pa. 


Electrical  Boiler- Water-Level 
Recorder 

The  Wight  Electric  Recorder  Com- 
pany of  Brookside  Park,  Cleveland, 
Ohio,  has  recently  developed  an  instru- 
ment that  records  the  level  of  boiler 
water  on  a  chart,  showing  its  position 
at  any  instant  relative  to  the  economi- 
cal line,  the  danger  line  or  the  wasting 
line.  The  manufacturer  points  out 
that  this  instrument  will  safeguard 
against  loss  in  coal  wasted  due  to  too 
much  water,  insure  against  explosions 
and  repairs  from  too  little  water,  and 
show  at  every  minute  how  nearly  the 
point  of  greatest  economy  is  ap- 
proached. In  the  accompanying  illus- 
tration, the  lines  between  the  column 
and  the  dial  instrument  indicate  the 
wires  connecting  the  contact  chamber 
on  the  upper  part  of  the  water  col- 
umn with  the  dial  mechanism.  In  the 
water  column  is  a  float  with  a  rod 
attached  to  it  which  extends  up  into 
the  contact  chamber,  and,  as  the  float 
raises  or  lowers  with  the  level  of  the 
water,  makes  a  contact  with  the  ter- 
minal plugs.  The  connection  thus 
made  transmits  the  current  to  corres- 
ponding magnets  in  the  dial  mechan- 
ism which  operate  the  pens.  The  float, 
which  is  said  to  be  a  vital  part  of  the 
device,  is  reinforced  and  made  non-col- 
lapsible by  using  light  copper  and  re- 
inforcing it  with  inside  pressure 
through  the  use  of  compressed  gas. 
The  nominal  pressure  of  the  gas  sealed 
in  the  float  is  raised  automatically  up 
to  the  pressure  of  the  boiler  so  that 
the  pressure  inside  the  float  will  equal 
the  steam  pressure  outside  at  all  times, 
thus  leaving  the  stress  on  the  walls 
of  the  float  practically  neutral. 

This  apparatus,  it  is  claimed,  will 
record  the  water  level  correctly  on  the 
dial,  and  if  the  container  is  empty  or 
full  the  alarm  will  ring.     The  bells  may 


be  placed  at  the  back  of  the  boiler  at 
the  blow-off"  valves,  and  will  give  the 
same  warning  as  on  the  recorder.  If 
desired  the  apparatus  can  be  installed 
with  motor  valve  attachment  to  the 
feed  pump,  to  start  the  feed  pump 
when  the  lower  water  -point  in  the 
boiler  is  reached,  or  it  can  be  made 
to  act  as  an  automatic  regulator  and 
keep  the  water  at  all  times  to  the  level 
of  any  of  the  terminals. 


Push  Switch  Control  for 
Automobile  Spotlight 

A  Chicago  manufacturer  of  automo- 
bile spotlight  has  introduced  a  method 
of  current  control  which  makes  use  of 
a  small  push  switch  installed  in  the 
handle  of  the  lamp.  This  method  of 
operating  makes  it  easy  for  the  same 
hand  that  moves  the  lamp  in  the  vari- 
ous directions  to  control  the  current  by 


TOOL-HANDLE   SWITCH   USED   ON   AUTOMO- 
BILE    SPOTLIGHT 

simply  pushing  the  button.  When  the 
light  button  is  pushed  the  current  is 
"on,"  and  when  the  dark  button  is 
pushed  the  current  is  "off"."  The 
switch,  .sometimes  called  a  tool-handle 
switch,  is  placed  inside  the  small  neck 
of  the  lamp.  A  fiber  insulating  sleeve 
protects  and  separates  it  from  the 
metal  parts  of  the  lamp.  The  push 
buttons  are  placed  in  the  switch  after 
it  has  been  assembled  in  the  small  neck 
of  the  lamp.  The  switch  is  made  by 
the  Cutler-Hammer  Manufacturing 
Company  of  Milwaukee. 


ELECTRICAL  BOILER  WATER  RECORDER  CONNECTED  TO  THE  CONTACT   MECHANISM 
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NEWS  OF   THE  INDUSTRY 

A  Jxcricir  of  Activities'  in  the  Electrical  Ma iniJacluritKj ,  SclllfKj 

a  fid  Central-Station  Fields 


Exhibit  Attracts  Farmers'  Interest 

Each  year  the  Iowa  State  College  has  various  ex- 
hibits at  the  Iowa  State  Fair  in  a  building  in  which 
all  the  departments  of  the  college  have  representation. 
Since  about  95  per  cent  of  the  people  who  go  through 
this  college  building  are  farmers,  the  engineering  de- 
partment featured  "Electricity  for  the  Iowa  Farm"  as 
its  exhibit.     The  booth  was  in  charge  of  F.  D.  Paine, 


LESSON  5 


1 — Electricity  furnishes  the  safest,  cleanest, 
most  effective  and  most  convenient  syi- 
tem   of  artificial   lighting. 


3— Electric  lamps  require  no  matches  and 
burn  without  flame,  soot  or  smoke.  Their 
use  eliminates  the  work  of  filling,  cleaning 
and  trimming  of  oil  lamps. 

4 — The  drudgery  Inherent  In  house  work  on 
the  farm  may  be  to  a  large  extent  done 
away  with  by  means  of  the  many  labor- 
saving  devices  which  the  use  of  electric 
current   renders  available. 

5 — Farm  lighting  sets  varying  In  price  from 
»?00  to  $600  can  be  obtained  from  many 
reliable  companies. 

6 — Investigate  the  service  a  given  *make  of 
plant   has  given  others  before  buying. 

7 — Reports  from  many  Iowa  farmers  show 
that  the  operating  cost  for  fuel  and  oil 
ranges  from  ^Oc  to  $2,00  a   month. 

8— The  storage  battery  Is  the  heart  of  the 
plant.  If  the  battery  is  properly  cared  for 
the  plant  will  give  good  service  for  many 


If  you  need  advice  concerning  the  use  of 
electricity  on  the  farm,  write  the  Electrical 
Engineering      Dept.,     Iowa     State     College, 


4000  OF  THESE  CARDS  WERE  GIVEN  OUT 

assistant  professor  of  electrical  engineering,  who  built 
a  model  farm  homestead,  including  house,  barn,  silo, 
yard  and  garage.  This  was  constructed  on  the  scale 
of  1  in.  to  the  foot,  and  every  part  of  it  was  completely 
furnished.  The  barn  was  well  stocked  with  Percheron 
horses  and  Jersey  cows.  A  model  ensilage  cutter  was 
driven  by  a  sewing  machine  motor  on  a  portable 
truck,  and  the  house,  barn,  garage  and  yard  were  all 
lighted  with  miniature  electric  lamps. 


MODEL    ELECTRICAL    FARM    HOMESTEAD 

In  connection  with  the  show  a  storage-battery  ex- 
hibit showed  the  construction  of  different  batteries.  A 
farm  lighting  set  was  also  on  display.  In  this  part  of 
the  college  exhibit,  the  use  of  electricity  on  the  farm 
was  lectured  upon  continuously,  and  the  accompanying 
card,  "Lesson  5,"  was  handed  out  to  all  the  visitors. 
Four  thousand  of  these  cards  were  given  out,  and  Mr. 
Paine  says:  "Judging  by  the  number  of  questions 
asked,  I  would  say  that  the  farmers  of  Iowa  are  very 
much  interested  in  the  farm  lighting  proposition." 


Milwaukee  Places  Order  for  4050  Concrete 

Lighting  Posts 

A  contract  between  the  City  of  Milwaukee,  Wis.,  and 
the  Universal  Concrete  Products  Company  has  just  been 
closed  for  4050  concrete  lighting  standards.  This  pur- 
chase, while  including  only  a  portion  of  the  10,000 
standards  that  will  be  needed  to  complete  the  lighting 
of  the  city,  represents  all  the  posts  that  will  be  pur- 
chased with  the  first  appropriation.  The  poles  are  of 
the  following  sizes:  1500  posts,  17.5  ft.  long;  1400  poles, 
33  ft.  long;  800  poles,  27.75  ft.  long;  and  350  poles 
36.33  ft.  long.  In  addition  to  the  poles  the  order  in- 
cludes 798  single  brackets  and  360  double  brackets.  De- 
liveries are  to  begin  in  sixty  days  from  the  date  of  the 
contract  and  are  to  be  completed  in  200  days.  The 
amount  of  the  contract  is  $114,075. 


Public  Service  Commission  News 

New  York  Commissions 

The  Public  Service  Commission  for  the  Second  Dis- 
trict was  of  the  opinion,  in  connection  with  the  applica- 
tion of  the  North  Shore  Electric  Light  &  Power  Com- 
pany to  buy  the  property  of  the  Port  Jefferson  Electric 
Light  Company's  plant  and  franchises,  that  it  could  not 
on  authorizing  the  sale  impound  the  purchase  money 
or  require  a  bond  in  order  to  secure  a  claim  for  damages 
for  wrongful  death,  although  action  for  damages  is 
pending. 

The  Public  Service  Commission  for  the  First  Dis- 
trict has  recently  been  upheld  by  unanimous  decision  of 
the  Court  of  Appeals  as  to  its  powers  to  direct  public 
service  corporations  to  undertake  "reasonable  improve- 
ments." This  decision,  described  by  lawyers  familiar 
with  the  public  service  statutes  as  far-reaching  in  its 
effect,  reverses  a  unanimous  decision  of  the  Appellate 
Division,  first  department,  which  annulled  an  order  of 
the  commission  made  on  March  19,  1915,  directing  the 
New  York  &  Queens  Gas  Company  to  extend  its  mains 
and  supply  service  from  Bayside,  Queens,  to  Douglas- 
ton  and  Douglaston  Manor  sections  with  illuminating 
gas.  Judge  Cuddeback,  writing  the  opinion  of  the 
Court  of  Appeals,  holds  that  the  courts  have  no  right  to 
exercise  administrative  powers  such  as  those  possessed 
by  the  Public  Service  Commission.  The  commission 
directed  the  extension  of  the  gas  mains  after  several 
hearings.  The  gas  company  appealed,  contending  that 
the  cost  would  be  greater  than  the  financial  return  pos- 
sible in  the  succeeding  few  years  warranted.  The  Ap- 
pellate Division  upheld  this  view,  and  describing  the 
order  of  the  commission  as  unreasonable,  annulled  it. 
The  Court  of  Appeals,  however,  has  decided  that  the 
order  of  the  commission  was  reasonable  and  should 
stand.  Counsel  for  the  commission  contended  in  the 
latter  tribunal  that  the  lower  court  had  assumed  to  it- 
self powers  and  duties  belonging  to  the  commission. 
This  view  the  court  took,  Judge  Cuddeback  holding  that 
the  Appellate  Division  had  the  power  only  to  determine 
that  the  commission's  order  was  unreasonable  in  that 
it  was  "an  unlawful,  arbitrary  or  capricious  exercise  of 
power."    He  held  further  that  if  the  decision  of  the  Ap- 
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pellate  Division  were  allowed  to  stand  it  would  "go  far 
toward  defeating  the  efforts  of  the  Legislature  to  es- 
tablish agencies  to  regulate  the  great  public  service 
corporations." 

Maine  Commission 

The  Public  Utilities  Commission  has  issued  a  finding, 
withholding  decision  in  the  case  of  J.  L.  Ketterlinus 
and  others  versus  the  Bar  Harbor  &  Union  River  Power 
Company.  The  petitioners  complained  that  rates  in 
the  town  of  Eden  (Bar  Barbor  district)  are  unjustly 
discriminatory  as  between  summer  and  all-the-year- 
around  users  of  service.  The  commission  reaches  the 
conclusion  that  the  rates  have  not  been  shown  to  be 
discriminatory,  but  that  the  reasonableness  of  the  rates 
must  be  determined  after  a  valuation  of  the  property. 
The  company  charges  15  cents  per  kilowatt-hour  at 
Bar  Harbor  to  customers  taking  its  service  throughout 
the  year  and  25  cents  per  kilowatt-hour  for  the  same 
quantity  of  energy  delivered  between  May  1  and  Nov.  1. 
Extended  evidence  by  the  respondent  showed  that  in 
the  three  years  ending  June  30,  1916,  the  maximum 
demand  of  the  celebrated  Bar  Harbor  district  occurred 
Aug.  30,  1915,  and  was  560  kw.  The  maximum  non- 
summer  demand  was  210  kw.,  occurring  Dec.  23,  1915. 
It  is  estimated  that  the  excess  over  the  winter  maximum 
of  350  kw.  is  due  to  the  seasonable  demand.  The  actual 
aggregate  amount  of  energy  used  during  these  three 
years  by  yearly  customers  was  705,068  kw.-hr.,  and  by 
seasonable  customers  435,882  kw.-hr.  The  estimated 
capacity  costs  of  the  Bar  Harbor  district  were  $79,070 
for  seasonable  demand  and  $47,442  for  yearly  demand. 
The  variable  or  output  costs  for  the  Bar  Harbor  dis- 
trict were  $59,077,  of  which  $22,569  was  due  to  season- 
able use  and  $36,508  to  yearly  use.  The  total  cost  of 
the  Bar  Harbor  service  was  found  to  be  $101,639  for 
seasonable  service  (23.3  cents  per  kilowatt-hour)  and 
$83,950  for  yearly  service  (11.9  cents  per  kilowatt- 
hour). 

The  summer  and  yearly  connected  loads  are  respec- 
tively 901  and  801  kw.  The  commission  holds  that  the 
seasonal  customer  should  meet  by  a  higher  rate  the 
greater  cost  of  serving  him,  and  points  out  that  while 
the  rate  ratios  remain  to  be  studied  further  the  follow- 
ing increased  charges  for  seasonable  use  over  the  yearly 
charge  as  a  base  rate  for  lighting  customers  exist  in 
Maine:  York  County  Power  Company,  100  per  cent; 
Penobscot  Bay  Electric  Company,  66.6  to  100  per  cent; 
Rockland,  Thomaston  &  Camden  Street  Railway,  66.6 
per  cent;  Vinalhaven  Electric  Company,  66.6  per  cent; 
Cumberland  County  Power  &  Light  Company,  58.8  per 
cent. 

I  California  Commission 

From  time  to  time  the  question  has  arisen  of  taking 
1  bankruptcy  cases  out  of  the  jurisdiction  of  the  courts 
and  placing  them  in  competent  hands  qualified  to  handle 
the  business.     The  case  as  applied  to  public  utilities  is 
clearly  put  by  the  Railroad  (Commission  during  its  con- 
sideration  of  the   application   of  the  Western   Pacific 
Railroad  Company  for  approval  of  reorganization  plans. 
i       "Every    dollar   which    is   not   fairly   and    reasonably 
I  necessary  for  the  payment  of  the  expenses  of  the  re- 
;  ceivership  and  other  expenses   in  connection  with  the 
reorganization  should  be  saved  to  the  new  company, 
and  should  be  expended  by  it  in  the  purchase  of  equip- 
ment, in  betterments  to  the  property  and  in  the  con- 
struction of  the  branches  and  feeders  which  are  vitally 
necessary,  if  the  railroad  is  to  succeed. 

"It  seems  to  be  entirely  too  usual,  when  a  railroad 
or  other  utility  passes  through  receivership,  for  every- 
body connected  therewith,  the  lawyers,  the  bankers,  the 
I  reorganizers,  the  officers  of  committees  and  the  special 
1  masters,  to  regard  the  unfortunate  corporation  as  legiti- 


mate prey  for  the  most  exorbitant  claims — claims  which 
would  never  be  presented  by  any  rational  person,  for 
services  of  the  same  value,  to  a  going  concern.  Why 
services  of  this  character  should  be  deemed  so  much 
more  valuable  when  performed  for  a  bankrupt  concern 
than  for  a  going  concern  is  difficult  to  understand. 

"Among  the  most  extravagant  of  the  claims  presented 
in  the  federal  court  are,  of  course,  the  claims  for  vari- 
ous counsel  fees.  Fees  amounting  to  five  times  the 
entire  annual  salary  roll  of  the  legal  department  in  San 
Francisco,  prior  to  the  receivership,  are  demanded  by  the 
counsel  for  the  receivers,  and  fees  amounting  to  three 
times  the  annual  salaries  of  the  entire  San  Francisco 
legal  department  are  demanded  by  the  counsel  for  The 
Equitable  Trust  Company  of  New  York.  The  claims 
would,  of  course,  never  be  presented  except  in  the  case 
of  a  receivership.  As  a  further  instance  of  the  fees 
which,  apparently  by  force  of  tradition,  are  claimed 
in  these  receivership  proceedings,  reference  may  be 
made  to  the  fee  of  $7,000  claimed  by  the  special  master 
for  his  services,  which  services  have  consisted  principally 
in  reading  the  notice  of  the  sale  to  the  people  assembled 
in  front  of  the  Western  Pacific  Railway  Company's 
depot  in  Oakland,  and  accepting  the  bid  made  by  the 
purchasers.  While  he  is  charged  with  the  responsibility 
in  connection  with  the  custody  of  certain  bonds  and 
the  deposit  of  certain  moneys,  it  is  interesting  to  note 
that  the  banks  in  which  these  bonds  and  moneys  are 
deposited  claim  a  separate  and  additional  fee  for  the 
same  services.  It  is  significant  to  draw  attention  to 
the  fact  that  for  the  simple  service  performed  by  the 
special  master,  he  is  to  receive  a  compensation  within 
$1,000  of  the  annual  salary  of  the  members  of  the 
Supreme  Court  of  the  State  of  California. 

"The  history  of  this  and  similar  receivership  pro- 
ceedings from  one  end  of  the  United  States  to  the  other 
prompts  us  to  suggest  that  the  time  has  come  for  a 
complete  change  in  the  handling  of  such  proceedings. 
Instead  of  having  such  proceedings  handled  by  special 
attorneys,  special  experts  and  special  oflflcials  of  various 
kinds,  all  claiming  extravagant  compensation,  they  could 
be  handled  far  more  economically  and  generally  more 
efficiently  through  the  Interstate  Commerce  Commission 
in  case  of  federal  receiverships  and  through  the  State 
railroad  or  public  service  commissions  in  case  of  State 
receiverships  of  public  utility  properties.  These  com- 
missions have  available  impartial  experts,  trained  in 
every  branch  of  public  utility  business.  With  the  neces- 
sary changes  in  the  laws,  the  commissioners  and  their 
experts  could  handle  receivership  matters  more  expe- 
ditiously, generally  more  efficiently  and  always  at  tre- 
mendously less  expense  than  the  present  court  pro- 
ceedings." 

Pennsylvania  Commission 

The  Public  Service  Commission  in  handing  down  its 
decision  regarding  the  fairness  of  the  deposit  required 
by  the  Fayette  County  Gas  Company  to  guarantee  col- 
lections held  that  an  applicant  for  gas  cannot  be  re- 
quired to  agree  to  entry  of  judgment  against  himself 
for  sums  that  may  become  due  for  service,  and  to  waive 
all  exemptions  where  the  utility  can  require  payment  in 
advance.  The  requirement  of  a  cash  deposit  sufficient 
to  secure  payment  of  all  probable  bills  in  a  sixty-day 
period  was  held  to  be  too  indefinite,  and  ordered  amended 
so  as  to  state  a  definite  amount.  A  charge  of  $1  for  turn- 
ing on  gas  after  service  has  been  discontinued  to  a  delin- 
quent consumer  was  held  reasonable  in  order  to  meet  the 
extra  expense  of  collecting  overdue  bills  and  restoring 
service.  The  commission  was  of  the  opinion  that  gas 
service  may  be  discontinued  to  a  delinquent  notwith- 
standing that  he  has  a  sufficient  sum  on  deposit  to  cover 
the  bill,  since  application  of  the  deposit  to  the  bill  would 
deprive  the  utility  of  security  if  service  is  continued. 
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rowir  (  «mii)any  Kiidrs  Municipally 
Served  Field  With  UesCrictions. — The 
Niagara  &  lOrie  I'ower  Company,  Bul- 
falo,  N.  Y.,  has  accepted  the  le.stricted 
power  franchise  granted  by  the  Dun- 
kirk, N.  Y.,  City  Council.  Additional 
power  transmission  and  service  lines 
will  be  constructed  in  the  city  imme- 
diately. The  company  agrees  to  sell 
power  at  a  rate  15  per  cent  less  than 
the  present  municipal  rates  and  not  to 
serve  any  consumer  of  less  than  75  kw. 
Power  Company  Faces  Unique  In- 
dictment.—The  Muscogee  grand  jury  at 
its  recent  session  indicted  the  Colum- 
bus (Ga.)  Power  Company  on  the 
charge  of  misdemeanor,  it  being  alleged 
that  the  company  served  electric  cur- 
rent for  the  operation  of  moving  pic- 
ture theaters  on  Sunday.  The  warrant 
was  served  on  the  company's  manager 
and  the  case  will  come  up  at  the  next 
term  of  court,  when  the  local  law  and 
order  league  will  make  a  fight  on  Sun- 
day movies. 

"^  Cleveland  Electric  Illuminating  Com- 
pany Checks  Speed  of  Its  Trucks.— The 
Cleveland  Electric  Illuminating  Com- 
pany has  equipped  its  trucks  with  auto- 
matic governors  which  limit  the  speed 
to  15  miles  an  hour.  This  step  was 
taken  in  the  interest  of  safety  and  to 
prolong  the  life  of  trucks.  If  a  driver 
attempts  to  exceed  the  speed  fixed,  the 
carbureter  of  the  machine  is  stopped 
automatically  and  he  must  then  keep 
within  the  limit. 

Case  School  Adds  Course  in  Illumi- 
nation.— Under  the  direction  of  Dr.  Ed- 
ward P.  Hyde,  the  Case  School  of  Ap- 
plied Science,  Cleveland,  Ohio,  will  give 
a  course  this  year  in  illuminating  en- 
gineering.    This  course,  which   is  pre- 
scribed for  seniors  in  the  electrical  en- 
gineering   department   and   which   may 
be  elected  by  others,  will  be  given  three 
hours  a  week  for  thirty  weeks.     Many 
of  the  prominent  illuminating  engineers 
of  the  research  laboratory  of  the  Na- 
tional Lamp  Works,  which  is  at  Cleve- 
land, will  assist  Dr.  Hyde  with  lectures. 
Municipal  Plant  Wins  Out  in  Kansas 
City.— The  Kansas  Side  of  Kansas  City 
won  its  fight  last  week  to  protect  its  mu- 
nicipal electric  plant  from  the  Standard 
Electric  Light  Company  by  causing  the 
county    commissioners    to    revoke    the 
blanket  permit  given  the  Standard  Sept. 
14.     The  conference,  which  resulted  in 
a  victory  for  the  Kansas  side,  brought 
out  an  agreement  which  contains  these 
provisions:      "The     Standard     Electric 
Light  Company  will  not  attempt  to  use 
the    streets    of    Kansas    City,   Kan.,   to 
reach  the  country  districts.    The  county 
commission  reserves  the  right  to  cancel 
any  power  contract  of  the  company,  on 
complaint  of  the  city,  without  incurring 
liability.      To    supply    power    within    2 
miles   of  the  city   limits   the  company 
must  secure  a  special  permit  from  the 
county    commissioners.      The    company 
agrees  to  install  in  the  future  only  a 
standard  type  of  motor.     Heretofore  it 
has    been    putting    in    25-cycle    motors 
that  did  not  correspond  with  the  ones 
in  use  by  the  city's  customers.    In  case 
of  change  an  unnecessary  expense  re- 
sulted." 


Current  News 
and  Notes 

Timoly  items  on  tlcclrical  happenings 
throughout  tlie  world,  together  with 
brief  notes  of  general  interest. 


Lower  Rates  for  El  I'aso.— A  confer- 
ence between  the  City  Council  and  rep- 
resentatives of  the  El  Paso  (Tex.)  Elec- 
tric Railway  resulted  in  an  agreement 
for  lower  electric  light  rates  for  the 
public.  In  place  of  the  present  stand- 
ard rates  of  13  cents  and  10  cents  per 
kilowatt-hour,  with  a  discount  of  10  per 
cent  for  prompt  payment,  the  new 
schedule  provides  rates  of  10  cents,  6 
cents  and  4  cents  per  kilowatt-hour 
with  a  discount  of  5  per  cent  applying  to 
the  first  $25  of  the  monthly  bill  and  1 
per  cent  on  the  excess  over  $25.  This 
will  give  a  rate  to  the  ordinary  house- 
holder of  9.5  cents  net  per  kilowatt- 
hour  as  compared  to  the  present  rate  of 
11.7  cents  net  per  kilowatt-hour,  or  a 
reduction  of  19  per  cent.  The  new 
rates,  it  is  thought,  will  go  into  effect 
about  Nov.  15. 

Criticises  Pennsylvania  Utilities  Law. 
—Theodore  J.  Grayson  of  Philadelphia 
assailed  the  utilities  law  in  Pennsyl- 
vania, in  so  far  as  it  relates  to  the  ap- 
proval of  securities  of  corporations,  at 
the  closing  of  the  annual  convention  of 
the  New  Jersey  Utilities  Association  at 
the  St.  Charles  Hotel  last  week.  He 
labeled  it  an  "incomplete"  act  in  this 
connection  and  quite  inferior  to  the 
measure  in  New  Jersey.  "Pennsylvania 
utilities  corporations  may  apply  to  the 
Public  Service  Commission  for  the  ap- 
proval of  new  stocks  and  bonds  to  be 
issued,"  he  said,  "but  there  is  no  obli- 
gation upon  them  under  the  enactment 
so  to  do.  Corporations  act  optionally, 
and  if  they  see  fit  they  merely  file  a 
'certificate  of  notification'  and  proceed 
to  issue  securities  at  will.  This  condi- 
tion leaves  the  public  to  assume  that 
the  issues  are  duly  approved  by  the 
qualified  state  authorities." 


Standards  for  Automobile  Equipment. 

— The  standards  initiated  by  the  elec- 
trical equipment  division  of  the  Society 
of  Automobile  Engineers'  standards 
committee  are  of  special  value  to  every 
car  user.  Three  sizes  of  the  forked 
type  head-lamp  supports  are  standard- 
ized. Dimming  devices  that  operate  by 
reducing  the  current  to  the  head-lamp 
are  not  recommended  for  the  purpose 
of  eliminating  glare.  The  anchor  pins 
of  head-lamp  bulbs  are  to  be  in  a  ver- 
tical plane  when  installed.  Focusing 
devices  are  to  be  arranged  so  as  to 
neither  revolve  nor  cause  the  bulb  to 
move  out  of  its  axis;  it  is  recommended 
that  head-lamps  be  mounted  as  high  as 
practicable  and  that  the  lamp  centers 
should  never  be  less  than  3  ft.  from  the 
ground.  In  addition,  the  division  has 
developed  complete  specifications  for 
the  flexible  steel  tubing  used  so  widely 
for  automobile  electric  wiring. 


Flashes  News  Over  Wire  Circuit  of 
18,000  Miles. — What  is  claimed  to  be  an 
unprecedented   feat   in   the    telegraphic 
transmission  of  news  was  accomplished 
by  the  trafiic  department  of  the  Associ- 
ated   Press    during    the    world's    series 
baseball  games,  when  one  operator,  sit- 
ting in   the   stand  at  Braves'   Field  in 
Boston,  was  enabled  to  flash  over  18,000 
miles  of  leased  wire  the  story  of  how 
the  Bostons  beat  the  Brooklyns  in  the 
second  game.    The  operator  was  able  to 
send  the  story  to  300  Associated  Press 
offices   and   newspapers    in   the    United 
States  as  far  west  as  San  Francisco,  as 
far  north  as   Duluth  and  as  far  south 
as  New  Orleans.    The  operator  sent  the 
story  over  this  18,000-mile  circuit  con-   • 
tinuously    for    two    and    a   half    hours. 
Heretofore,  in  reporting  world's  series, 
the  news  had  been  relayed  at  Chicago 
and  other  points.     The   experiment  of 
making    a    complete    trans-continental 
connection    was    reported   entirely    suc- 
cessful.   Five  thousand  additional  miles 
of   circuit   received   the    story   through 
relays,  but  this  was  by  reason  of  news 
conditions. 

American      Capital      in      Norwegian 
Power  Development. — American  capital 
is  employed  in  building  a  factory  for 
the   production    of   calcium    carbide    at 
Saude    in    the    district    of    Stavanger, 
where  there  are  falls  suitable  for  the 
generation   of   large   amounts    of   elec- 
trical   power.       Other     electrochemical 
products  are  to  be  turned  out  by  this 
factory  for  shipment  to  New  York  and 
sale    in   the   American    market.      First 
shipments    should    be    ready    early    in 
1918,  as  the  contract  calls  for  the  fin- 
ishing of  the  plant  by  Jan.   1  of  that 
year.     The  new  company  is  registered 
in   Canada,   and   is   called   the   Electric 
Furnace  Products  Company  (Ltd.).  Ed- 
gar  F.   Price,  an   officer   of  the   Union 
Carbide    Company    of    New    York,    is 
president    of    the    organization.      The 
power  for  the  factory  is  to  be  supplied 
by  the   Saude   Falls   Company,  a  Nor- 
wegian   corporation    financed    by    Nor- 
wegian  capital.     A  lease   of  40  to   50 
years  for  the  use  of  the  power  has  been 
taken  from  this  corporation  by  the  Ca- 
nadian   company,    and    the    Norwegian 
corporation  already  has  more  than  250 
men  at  work.     There  are  three  sources 
for  the  power  now  to  be  used,  each  of 
which  will  come  from  a  1000-ft.  head. 
In  all  they  will  generate  a  total  of  40,- 
000   hp.     Later  the  tail-water  will  be 
carried  in  a  tunnel  cut  nearly  5  miles 
through  the  mountains  to  a  place  where 
it  will  fall  into  the  salt  water  of  the 
fjord.     This  will  generate  another  40,- 
000  or  45,000  hp.    Although  this  end  of 
the  fjord  is   about  70  miles  from  the 
sea,  the   water   is    so   deep   that   large 
ocean  steamers  can  come  direct  to  the 
company's  docks  and  take  the  goods  for 
shipment  to  the  United  States.    In  hav- 
ing hydroelectric  power  so  readily  avail- 
able at  the  seacoast,  Norway  has  an  ad- 
vantage   over    most    other    countries, 
where   such  development  must  usually 
be  inland.     Several  similar  plants  are 
now  being  erected  on  Norway's  western 
and  southern  coasts  to  make  use  of  this 
natural    advantage.      The    Saude   plant 
will  be  one  of  the  largest  in  Norway. 
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Jackson  Jovian  Officers. — At  the  Oct. 
6  meeting  of  the  Jackson  (Mich.)  Jovian 
League,  H.  W.  Counville  was  elected 
tribune,  L.  C.  Tefft  vice-tribune  and  D. 
MacNughtan  secretary  and  treasurer. 

Electrical   Manufacturers   to  Meet. — 

The  fall  meeting  of  the  Electrical  Man- 
ufacturers' Club  will  be  held  on  Nov.  1 
at  Grove  Park  Inn,  Asheville,  N.  C.  H. 
B.  Grouse,  president,  Grouse-Hinds 
Company,  Syracuse,  N.  Y.,  is  secretary. 

Havana  Electrical  Dealers  Convene. 
— The  annual  convention  of  the  Havana 
(Cuba)  Machinery  and  Electrical  Goods 
Merchants'  Association  was  held  on 
Sept.  8,  9  and  10.  The  matter  of  prices 
and  discounts  was  given  considerable 
attention  at  the  general  meeting. 

Chicago  Rejuvenation. — The  fall  reju- 
venation of  the  Chicago  Jovian  League 
was  held  on  Oct.  13.  On  the  preceding 
flay,  Columbus  Day,  the  members  of  the 
Electric  Club-Jovian  League  of  Chicago 
listened  to  Vittorio  Falorsi,  professor  of 
romance  language  at  the  University  of 
Chicago. 

Pittsfield  Institute  Section  Opens  Sea- 
son. —  The  first  fall  meeting  of  the 
Pittsfield,  Mass.,  section  of  the  Ameri- 
can Institute  of  Electrical  Engineers 
was  held  at  the  Maplewood  Hotel  on 
Oct.  10.  Charles  P.  Steinmetz,  chief 
consulting  engineer  of  the  General  Elec- 
tric Company,  was  the  speaker. 

Ohio  Engineers  to  Hold  Convention. 
— The  annual  convention  of  the  Ohio 
Society  of  Mechanical,  Electrical  & 
Steam  Engineers  will  be  held  on  Nov. 
16  at  Columbus,  Ohio.  It  is  proposed 
to  try  a  one-day  intensive  meeting, 
similar  to  some  held  a  number  of  years 
ago.  Technical  sessions  will  be  held 
in  the  morning,  afternoon  and  evening. 

Jobbers  Address  Cleveland  League. — 

At  the  Oct.  12  luncheon  meeting  of  the 
Electrical  League  of  Cleveland,  E.  R. 
Debevoise,  National  Electric  Supply 
Jobbers'  Association,  New  York  City; 
W.  R.  Hirstein,  the  Electric  Supply 
Company,  Memphis,  Tenn.,  and  W.  E. 
Robertson,  Robertson-Cataract  Electric 
Company,  Buffalo,  N.  Y.,  delivered 
short  addresses. 

Electrical  Development  and  Jovian 
League  of  San  Francisco. — At  the  regu- 
lar meeting  held  on  Oct.  11  the  follow- 
ing officers  were  elected:  President,  L. 
H.  Newbert;  first  vice-president,  R.  M. 
Alvord;  second  vice-president,  R.  E. 
Fisher;  secretary-treasurer,  J.  W.  Red- 
path.  Under  the  new  charter  provis- 
ions the  second  vice-president  is  rec- 
ommended to  the  Jovian  order  for  the 
office  of  first  tribune  for  the  San  Fran- 
cisco district. 

Meetings  of  Pittsburgh  Iron  &  Steel 
Electrical  Engineers. — The  November 
meeting  of  the  Pittsburgh  section  of 
the  Association  of  Iron  &  Steel  Elec- 
trical Engineers  will  be  held  on  Nov. 
18.  David  Wright  will  present  a  paper 
on  "Variable-Speed  Alternating-Cur- 
rent Motors  for  Mill  Drive."  The  Dec. 
9  meeting  will  be  under  the  direction 
of  the  standardization  committee,  of 
which  F.  D.  Egan  is  chairman.  A 
Christmas  party  will  be  given  at  the 
German  Club  on  Dec.  16.  W.  0.  Osch- 
mann  is  secretary. 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  regularly  printed  in 
the  first  issue  of  eacli  month  on  the 
next-to-last  text  page. 


Pacific  Coast  Contractors  and  Deal- 
ers' Conference  Board. — The  initial 
meeting  of  the  newly  organized  West- 
ern Conference  Board  of  Contractors 
and  Dealers  will  be  held  in  San  Fran- 
cisco on  Oct.  26  in  conjunction  with 
the  regular  meeting  of  the  California 
Association  of  Contractors  and  Deal- 
ers. The  Western  Conference  Board 
includes  one  member  from  each  of  the 
five  contractor-dealer  organizations  on 
the  coast,  namely,  the  two  in  California, 
one  in  Washington,  one  in  Oregon  and 
one  in  British  Columbia. 

Coming     Institute     Meetings.  —  The 

326th  meeting  of  the  American  Insti- 
tute of  Electrical  Engineers  will  be  held 
in  the  Engineering  Societies  Building, 
New  York  City,  on  Nov.  10.  The  gen- 
eral subject  of  the  meeting  will  be  "In- 
ventories and  Appraisals,"  and  the  tech- 
nical program  will  consist  of  four  pa- 
pers covering  different  phases  of  these 
subjects  which  will  be  provided  by  the 
committee  on  economics  of  electric  serv- 
ice. The  next  meeting  will  be  held  in 
Boston,  Mass.,  on  Dec.  8.  The  program 
for  this  meeting  has  not  been  fully  de- 
termined but  will  be  announced  soon. 
There  will  be  no  October  or  December 
meeting  in  New  York. 

Milwaukee  Electric  League  and  Jo- 
vian Chapter. — The  club  opened  the  sea- 
son with  a  meeting  on  Oct.  10,  at  the 
Gilpatrick  Hotel.  There  was  an  attend- 
ance of  sixty-five  members.  Dr.  S.  G. 
Higgins  gave  an  address  illustrated  with 
stereopticon  slides  and  two  reels  of  mo- 
tion pictures  on  the  United  States  Navy, 
with  special  reference  to  the  electrical 
equipment.  F.  A.  Vaughn  gave  a  de- 
scriptive talk  with  motion  pictures  show- 
ing the  methods  employed  by  Hoggson 
Brothers,  contractors  of  New  York  City, 
in  the  erection  of  a  modern  building 
from  the  making  of  plans  through  all 
details  of  construction  work,  even  to  the 
decoration  and  furnishing  of  the  build- 
ing. 

Commonwealth  Edison  Section,  N.  E. 
L.  A.,  Elects  Officers. — Announcement 
has  just  been  made  of  the  election  of 
the  following  officers  of  the  Common- 
wealth Edison  Company  Section  of  the 
National  Electric  Light  Association: 
President,  W.  S.  Kline  assistant  secre- 
tary of  the  company;  vice-president,  J. 
J.  Doyle,  mercantile  department;  treas- 
urer, W.  A.  Fox,  vice-president  in 
charge  of  finance,  securities  and  claims, 
and  secretary,  Scott  C.  Robinson,  safe- 
ty bureau.  Since  the  balloting  began 
Mr.  Robinson  has  resigned  from  the 
company  and  therefore  is  not  eligible  to 
hold  office  as  secretary.  His  successor 
will  probably  be  appointed  before  the 
new  officers  are  installed  in  November. 


Ohio  New-Business   Men   Meet. — The 

new-business  co-operations  committee 
of  the  Ohio  Electric  Light  Association 
held  its  first  meeting  in  Columbus  on 
Sept.  20.  It  was  decided  by  the  com- 
mittee to  hold  open  meetings  or  con- 
ventions in  Cincinnati,  Toledo,  Dayton 
and  Youngstown  during  the  winter 
months.  The  first  meeting  will  be  held 
in  Cincinnati  on  Nov.  8.  At  this  meet- 
ing the  following  subjects  will  be  dis- 
cussed: "America's  Electrical  Week," 
"Promotion  of  Electrical  Merchandise 
Sales  for  the  Holiday  Season,"  "Elec- 
trical and  Steam  Service  for  Hotels, 
Department  Stores  and  Office  Build- 
ings." The  committee  is  not  yet  ready 
to  announce  who  will  present  these  sub- 
jects for  discussion.  It  is  planned  by 
the  committee  that  during  the  coming 
year  the  following  subjects  will  receive 
attention:  "Electric  Drive  for  Ice  Mak- 
ing and  Operating  of  Refrigerating 
Plants,"  "Motor  Application  and  How 
to  Dispose  of  Wood  Waste  in  Wood- 
Working  Shops,"  "Industrial  Heating," 
"Electric  Furnaces,"  "Electric  Service 
for  Flour  Mills  and  Grain  Elevators," 
"Electric  Service  for  Water  Pumping," 
"House  Wiring,"  "Appliance  Sales," 
"Central  Station  Merchandising,"  "Cen- 
tral Station  Advertising,"  "Electric 
Cooking."  It  is  also  intended  some 
time  during  the  year  to  have  a  round- 
table  meeting  at  which  it  is  proposed 
to  have  each  member  present  and  give 
talks  concerning  unsuccessful  ven- 
tures. The  meeting  will  probably  be 
entitled  "Mistakes  We  Have  Made." 

Kansas  City  Rejuvenation. — The  Jo- 
vian League  of  Kansas  City  initiated 
seventy-five  members  at  the  recent  re- 
juvenation, the  fourth  under  the  admin- 
istration of  A.  Penn  Denton,  first  trib- 
une, and  J.  D.  Todd,  second  tribune.  P. 
Loyd  Lewis,  statesman  for  Missouri, 
has  been  active  in  assisting  the  local 
officers.  The  order  has  350  members  in 
Kansas  City,  140  added  during  the  past 
year.  The  large  number  recently  reju- 
venated were  secured  through  the  com- 
petition of  teams  appointed  by  the  cen- 
tral committee,  winning  teams  receiv- 
ing prizes;  the  Bell  Telephone  Company 
team  won  first  prize,  with  thirty  new 
members,  the  jobbers'  team  second, 
with  seventeen.  Following  the  rejuve- 
nation, a  dinner  was  attended  by  210 
Jovians  and  ladies.  The  annual  election 
of  the  Kansas  City  Jovian  Electric  Club 
was  held  following  the  dinner,  with  this 
result:  President,  P.  Loyd  Lewis,  man- 
ager, Kansas  City  branch  of  the  Wag- 
ner Electric  Company;  first  vice-presi- 
dent, A.  Penn  Denton,  president,  Denton 
Engineering  Company;  second  vice-pres- 
ident, A.  N.  Richardson,  manager,  Kan- 
sas City  Light  and  Power  Company; 
third  vice-president,  R.  D.  Obermeyer, 
General  Electric. Company;  fourth  vice- 
president,  M.  T.  Flynn,  manager.  Stand- 
ard Electric  Company;  Kansas  City, 
Kan.;  secretary-treasurer,  L.  C.  Schu- 
macher, Kansas  City  Light  &  Power 
Company;  executive  committee,  H.  F. 
Lang,  Missouri  &  Kansas  Telephone 
Company;  E.  L.  Foutch,  B-R  Electric  & 
Telephone  Manufacturing  Company;  F. 
L.  Funsten,  Funsten  Electric  Company; 
C.  H.  Talmage,  Western  Electric  Com- 
pany. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


BUSINESS  OUTLOOK 

Labor  Less  Efficient  Than  a  Year  Ago,  While  Profits 
Have  Not  Increased  Proportionately  with  Costs 

There  has  been  much  speculation  lately  regarding  the 
business  outlook  for  the  future  and  there  has  been  a  feeling 
that  existing  conditions  were  not  as  favorable  as  is  gen- 
erally thought. 

Bearing  out  this  feeling  are  the  answers  received  by  the 
Philadelphia  Federal  Reserve  District  to  a  set  of  questions. 
While  answers  were  received  from  but  five  distributers  of 
electrical  supplies  and  apparatus,  these  answers  are  indica- 
tive of  a  condition  found  by  a  much  larger  number  of  dis- 
tributers. 

Three  found  a  let-up  in  trade  and  two  did  not.  Four 
were  of  the  opinion  that  the  ending  of  the  war  will  curtail 
their  business,  while  the  fifth  did  not  think  so.  The  outlook 
was  excellent  for  one,  good  for  one,  fair  for  two  and  un- 
certain for  one.  None  found  it  poor.  The  approximate  per- 
centage of  increase  in  costs  of  production  during  the  past 
year  were  given  as  18  per  cent  in  wages  and  41  per  cent  in 
materials.  To  the  question,  "Have  profits  increased  pro- 
portionately with  costs  of  production  during  past  years?" 
one  answered  yes  and  four  no.  But  one  was  of  the  opinion 
that  labor  with  present  high  wages  and  better  working  con- 
ditions is  as  efficient  as  a  year  ago.  All  of  the  replies  stated 
that  no  new  products  were  being  developed  to  meet  after 
war  competition  by  foreign  manufacturers  in  this  or  foreign 
markets.  Two  stated  that  within  the  last  two  years  im- 
provement to  property  or  replacements  of  equipment  have 
been  deferred  which  under  normal  conditions  would  have 
been  made,  the  other  three  having  the  contrary  opinion. 


WATER-WHEEL  MARKET  FIRM 

Despite  Uncertainty  Over  Federal  Legislation  Large 
Capacity  Is  Under  Manufacture 

Uncertainty  concerning  the  legislation  that  Congress  will 
enact  regarding  waterpowers  has  undoubtedly  been  detri- 
mental to  hydroelectric  development.  On  the 'other  hand, 
it  is  very  doubtful  if  this  uncertainty  has  been  as  detri- 
mental as  is  generally  believed.  A  very  conservative  esti- 
mate of  the  water-wheel  business  contracted  during  1916 
is  500,000  hp.  This  is  far  beyond  the  two  previous  years, 
but  is  below  1912,  during  which  year  there  was  the  great- 
est waterpower  development  activity. 

To  be  sure,  but  few  of  the  orders  now  in  hand  are  for 
developments  of  any  great  size.  By  far  the  greater  volume 
of  new  developments  are  not  absolutely  new,  but  are  addi- 
tional plants  for  systems  already  in  operation.  It  is  known, 
however,  that  the  purchase  of  some  very  large  units,  some  up 
to  50,000  hp.,  is  being  considered. 

In  the  South  one  large  company  during  the  last  year 
has  placed  one  plant  in  operation,  has  one  about  to  be 
placed  in  operation  officially  and  has  another  under  way. 
A  second  large  Southern  company  this  year  doubled  its 
water-wheel  capacity.  One  of  the  large  Rocky  Mountain 
companies  put  in  operation  another  hydroelectric  plant.  In 
Wisconsin  a  large  waterpower  plant  i(S  under  construction 
and  will  furnish  another  hydroelectric  link  in  an  already 
large  chain.  There  are  a  number  of  developments  under 
v/ay  in  New  England,  none  very  large.  In  fact,  there  is 
hardly  a  section  of  the  country  that  is  not  active  to  some 
extent  in  hydroelectric  development.  The  South  particu- 
larly continues  to  be  a  great  field  of  activity.  The  lines 
that  have  been  built  have  become  so  loaded  that  more  power 
is  necessary. 


But  a  small  proportion  of  the  water  wheels  sold  this 
year  have  been  for  other  than  central  station  operation. 
It  has  been  estimated  that  almost  75  per  cent  of  this  year's 
turbines  will  be  for  central  station  use.  Manufacturers 
place  new  developments  as  representing  from  44  to  61  per 
cent  of  the  total  horsepower  contracted  for  during  1916, 
the  remainder  being  for  existing  developments,  some  for 
additions  and  a  smaller  amount  for  replacements. 

This  year  finds  the  vertical  shaft,  single-runner  unit 
for  medium  heads  continuing  in  popularity.  In  some  high- 
head  plants  also  this  type  of  equipment  has  been  employed. 
The  general  adoption  of  the  vertical  shaft  for  low-head 
installations  dates  back  to  around  1911. 

Another  feature  of  this  year's  business  is  the  number 
of  paper  mills  which  are  now  installing  high-grade  verti- 
cal-shaft turbines,  direct  connected  to  generators,  the 
grinders  being  motor  driven.  This  is  considered  an  ad- 
vance over  the  old  method  of  horizontal  multi-runner  tur- 
bines direct  connected  to  the  grinders  in  efficiency  and 
cost  of  operation. 


SOME  ELECTRICAL  MANU- 
FACTURING CONDITIONS 

Salesmen  Kept  Busy  Explaining  to  Their  Customers 

Why   Better  Deliveries  Are  Not 

Being    Made 

About  the  most  strenuous  work  that  an  electrical  manu- 
facturers* salesman  does  at  the  present  time  in  most  lines 
is  to  explain  to  customers  why  goods  ordered  for  delivery 
two  months  ago  haven't  arrived  and  probably  won't  arrive 
for  a  couple  of  more  months.  There  are  few  orders  of  any 
consequence  coming  in  just  now,  although  the  volume  of 
orders  that  can  be  had  almost  for  the  taking  is  enormous. 
The  factories  are  simply  swamped  and  until  there  is  some 
evidence  of  less  congestion  there  will  be  little  use  in  solicit- 
ing new  business. 

One  instance  came  up  just  recently.  A  buyer  wanted  a 
small  turbo-generator  to  be  delivered  late  in  the  year.  Ordi- 
narily this  would  not  have  proved  a  difficult  order  to  any 
of  the  manufacturers.  The  buyer,  however,  had  to  be  satis- 
fied with  an  odd  turbine  and  an  odd  generator,  models  of  . 
different  manufacturers  and  whi.ch  while  serviceable,  would 
probably  never  be  considered  under  normal  conditions. 


FEWER  FOUNDRIES  MAKING 

ELECTRICAL  EQUIPMENT 

Enormous  Demand  for  Castings  and  Other  Regular 

Business  Prevent  Shops  from  Taking 

on  Special  Orders 

One  of  the  important  effects  of  the  present  era  of  indus- 
trial prosperity  is  the  strengthening  of  the  manufacturing 
industry.  Prior  to  the  summer  of  1915  there  were  a  num- 
ber of  power  plant  products  and  other  equipment  used  in 
electrical  installations,  an  appreciable  volume  of  which  was 
turned  out  by  foundries.  Most  of  this  was  steam  equipment 
such  as  boilers,  condensers,  stokers,  etc.  Also  there  was  a 
large  trade  in  street  lighting  standards  for  the  foundr; 
men. 

To  be  sure,  most  of  this  trade  was  of  a  local  nature.  Fo; 
sentimental  reasons  and  because  of  freight  charges  the  local 
foundry  frequently  was  able  to  place  the  outside  manufaa 
turer  at  a  disadvantage.  Individually  the  business  was  no' 
large  but  in  the  aggregate  it  was  considerable. 

Now,  however,  that  there  is  such  a  demand  for  legitimate 
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foundry  products  little  attempt  is  made  by  the  local  foundry 
to  get  the  equipment  business.  To  him  it  is  special  and 
does  not  offer  the  profit  as  does  regular  business.  When 
times  are  slack  such  business  is  eagerly  taken. 

The  effect,  therefore,  will  be  to  minimize  the  number  of 
makes  of  equipment  for  power  plants  and  in  that  way 
strengthen  the  legitimate  lines.  Betterments  and  improve- 
ments are  more  apt  to  be  of  the  same  manufacture  as  those 
already  installed.  As  soon,  however,  as  regular  foundry 
business  falls  off  there  is  every  reason  to  expect  that  the 
foundries  will  again  attempt  to  expand  their  operations  to 
take  in  the  manufacture  of  power  plant  equipment,  etc. 


MOVEMENT  TO  PLACE 

ELECTRICITY  ON  EVERY  FARM 

Western    Electric    Company    Inaugurates    Campaign 

Tying  Up  with  Local  Dealers,  Contractors 

and  Central  Stations 

What  is  undoubtedly  the  most  systematic  co-operative 
campaign  to  place  electricity  on  every  farm  in  the  United 
States  is  now  being  launched  by  the  Western  Electric  Com- 
pany. The  plan  is  co-operative  because  it  enlists  the  sup- 
port of  the  local  dealers,  contractors  and  central  station  by 
making  them  the  channels  of  distribution  of  the  appliances, 
equipment  and  the  installation  thereof. 

In  its  initial  literature  to  the  trade  the  company  points 
out  that  communities  beyond  the  reach  of  the  electric 
light  companies'  lines  are  practically  undeveloped  fields. 
A  little  further  along  it  is  stated  that  while  it  is  true  that 
some  mail-order  houses  have  been  selling  batteries,  wir- 
ing supplies  and  small  appliances  direct  by  mail,  and 
manufacturers  of  light  plants  have  sold  their  outfits  either 
direct  or  through  farm  implement  dealers  that  the  central 
stations  and  the  electrical  dealer  and  contractor  have  not 
been  a  factor  in  any  of  this  business.  It  is  therefore  felt 
that  since  in  this  scheme  the  electrical  industry  is  ignored, 
it  will  eventually  prove  detrimental  to  the  central  station, 
dealer  and  contractor.  For  that  reason  it  is  emphasized 
that  this  campaign  is  not  a  mail-order  proposition,  but  is  a 
comprehensive  effort  to  market  electrical  equipment  and  ap- 
pliances for  the  farm  through  the  recognized  channels  of 
distribution  in  the  electrical  trade. 

At  the  outset  a  tremendous  advertising  campaign  to 
the  farmer  is  being  undertaken.  Three  pieces  of  copy, 
featuring  the  "Farmers'  Electrical  Handbook,"  which  is 
just  off  the  press,  have  been  prepared  for  twenty-one 
farm  papers  reaching  3,496,000  subscribers  every  month, 
or  a  total  of  more  than  10,000,000  copies  of  these  adver- 
tisements. These  advertisements  are  designed  to  bring 
requests  for  the  handbook,  thereby  furnishing  an  imme- 
diate prospect  list.  As  individuals  write  in  for  the  hand- 
book a  copy  will  be  forwarded,  and  at  the  same  time  the 
local  trade  will  be  notified  of  the  request  and  the  pros- 
pect will  be  notified  that  his  name  has  been  given  to  the 
trade.  The  trade  is  then  expected  to  follow  up  this  lead 
for  business.  Should  the  trade  not  care  to  follow  it  up, 
then  the  Western  Electric  Company  will  make  every  ef- 
fort to  get  the  business  itself. 

The  handbook,  which  contains  160  pages,  is  both  a  cata- 
log and  a  compact  working  treatise  of  electricity  on  the 
farm.  On  the  left-hand  pages  are  the  catalog  data  and 
prices.  On  the  right-hand  pages  is  a  running  story  on 
the  advantages  and  uses  of  electricity  and  the  various  ap- 
pliances, together  with  some  practical  information  in  in- 
stalling electricity  on  the  farm.  Telephony  for  rural  dis- 
tricts is  also  given  a  place  in  the  handbook. 

In  the  opening  pages  the  company  says: 

"This  handbook  has  been  prepared  in  answer  to  a  de- 
mand for  a  publication  that  would  give  the  farmer,  in 
compact  form,  the  information  he  needs  in  order  to  under- 
stand the  installation  and  use  of  electricity. 

"There  are  two  important  things  for  the  buyer  of  elec- 
trical equipment  to  remember.  The  first  is  the  mistake  of 
buying  cheap  electrical  goods,  and  the  second  the  desirabil- 
ity of  employing  an  experienced  contractor  in  wiring  his 
buildings. 

"The  wiring  material,  which  is  cataloged   in  this  hand- 


book, is  all  approved  by  the  National  Board  of  Underwrit- 
ers. The  use  of  such  material  and  the  employment  of  a 
reliable  electrician  to  do  your  wiring  will  assure  lasting 
satisfaction." 

While  the  company  is  pushing  its  farm  lighting  set,  it 
emphatically  states  that  central  station  service,  if  available, 
is  to  be  preferred.  Also  the  farmer  is  urged  in  any  event 
to  consult  the  nearest  lighting  company  to  get  its  ideas 
as  to  just  what  type  of  equipment  to  install. 

The  set  that  is  being  recommended  where  central  station 
service  is  not  available  is  rated  at  32  volts,  but  the  com- 
pany is  using  but  one  type  of  wiring  fittings  and  fuses, 
and  that  is  for  a  pressure  of  110  volts.  Therefore,  if 
central  station  service  is  later  available  the  farm  will  be 
adequately  wired,  and  the  only  replacement  will  be  the  32- 
volt  appliances  by  110-volt  appliances. 

A  complete  line  of  32-volt  appliances  is  now  in  stock  and 
is  listed  at  the  same  price  as  the  110-volt  appliances. 
Everything  is  ready  for  Jsusiness,  and  the  company  antici- 
pates that,  with  co-operation  on  the  part  of  the  local  trade, 
a  very  satisfactory  volume  of  business  will  result  for  all 
engaged. 


SMALL-MOTOR  DEMAND  ENORMOUS 

Factories  Unable  to  Keep  Up  With  Market  for 
Fractional  Horsepower  Sizes 
The  terrific  demand  for  motors  that  began  about  a  year 
ago  opened  in  the  industrial  lines.  War  orders  and  orders 
dependent  thereon  started  the  buying.  Recently,  however, 
the  swamped  condition  seems  to  have  turned  to  the  frac- 
tional horsepower  sizes.  Factories,  of  course,  are  still  busy 
on  the  larger  sizes  for  industrial  purposes,  but  this  market 
is  not  in  the  apparently  hopeless  position  of  that  for  small 
motors.  Some  manufacturers  of  electrically  driven  equip- 
ment, it  is  known,  have  their  own  apparatus  all  made,  but 
are  held  up  indefinitely  on  deliveries  because  of  their  inabil- 
ity to  obtain  motors. 


HEATING  APPLIANCE  SITUATION 

Schedule  Prices  Now  in  Effect  Showing  Advances 
in  Almost  All  Articles 

Last  Sunday,  Oct.  15,  the  license  schedule  of  prices  on 
heating  appliances  under  the  Marsh  patent  for  nickel- 
chromium  resistance  elements  went  into  effect,  although 
practically  all  of  the  licensed  manufacturers  had  placed 
their  new  prices  in  operation  some  weeks  earlier.  The 
Marsh  patent  is  owned  jointly  by  the  Hoskins  Manufacturing 
Company  and  the  General  Electric  Company,  and  almost  all 
of  the  responsible  heating  appliance  manufacturers  have 
been  granted  licenses  under  the  patent. 

Under  the  terms  of  the  license  each  appliance  carries  a 
minimum  list  price  and  a  maximum  discount.  The  manu- 
facturer, however,  may  charge  a  price  higher  than  schedule 
which  is  being  done  on  some  lines. 

Almost  all  appliances  have  advanced  in  price,  principally, 
because  of  the  situation  in  the  metal  market.  Six  months 
ago  the  schedule  contemplated  a  lower  range  of  price  than 
is  now  in  operation.  However,  as  the  metal  market  be- 
came worse  and  worse,  the  patent  owners  were  brought 
to  see  that  the  schedule  would  have  to  be  raised  if  it  were 
to  be  of  value.     The  discounts  remain  the  same. 

The  new  price  lists,  it  is  noticed,  give  the  prices  for  1916 
orders.  On  inquiry  it  developed  that  in  all  probability 
another  advance  in  prices  can  be  expected  about  the  first 
of  the  year.  Manufacturers  in  buying  metal  for  1917  de- 
livery have  had  to  pay  higher  prices  and  naturally  will  ex- 
pect more  for  the  finished  product. 

There  is  little  difference  in  the  prices  charged  for  any 
one  appliance.  The  manufacturers,  generally,  have  kept 
to  schedule.  Some  are  a  trifle  higher  on  a  few  items,  but 
not  many.  There  seems  to  be  a  tendency  on  the  part  of 
the  manufacturers  to  give  the  present  schedule  a  fair  trial 
to  see  how  it  is  going  to  work  out. 

Already  some  of  the  other  parts  of  the  license  are  be- 
ginning to  be  felt.  One  of  the  largest  manufacturers  of 
heating  appliances  has  notified  the  trade  that  old  appliances 
will  no  longer  be  taken  in  exchange  for  new  ones. 
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Manufacturing  and  Industrial 

Whitt'lite  Electric  Company,  .'5(58  Broome  Street,  New 
York  City,  announces  that  it  is  preparing  some  interesting 
advertising  literature  on  its  nitrogen  lamps. 

Novelty   Art  Glass  &   Shade  Company,   Cleveland,   Ohio, 

has  removed  to  418  West  Prospect  Avenue.  The  company  is 
now  making  a  complete  line  of  porch  lights  and  lanterns. 

Adams-Bagnall  Electric  Company  has  located  its  New 
York  oflice  in  the  Engineering  Building,  114  Liberty  Street, 
under  the  management  of  F.  C.  Perkins,  eastern  representa- 
tive. 

Ernest  Alschuler  announces  that  he  has  severed  his  con- 
nection as  Western  manager  of  the  Inter-State  Electric 
Novelty  Company,  Chicago  office,  and  is  now  connected  with 
the  American  Carbon  &  Battery  Company,  East  St.  Louis, 
111.,  as  sales  manager. 

The  Edison  Storage  Battery  Supply  Company  announces 
that  on  account  of  its  growing  business  and  insufficient  room 
at  441  Golden  Gate  Avenue,  it  has  secured  the  entire  three 
floors  and  basement  of  building  at  206-8-10  First  Street 
(near  Howard),  San  Francisco,  which  it  will  occupy  im- 
mediately as  office,  supply  depot  and  service  station. 

Doehler  Die-Casting  Company  announces  the  removal  of 
its  brass-back  bearing  department  from  Brooklyn  to  the 
Toledo  plant,  where  an  entire  new  factory  building,  housing 
foundry  and  machine  shop,  fully  equipped  with  all  modern 
labor-saving  devices,  is  devoted  to  the  exclusive  manufac- 
ture of  the  "Doehler"  babbitt-lined  brass-back  bearings. 

George  T.  Westcott  &  Company  has  moved  its  business 
from  15  North  Jefferson  Street  to  larger  quarters  at  645 
Washington  Boulevard,  Chicago.  The  officers  of  the  com- 
pany, Gordon  D.  Wilson,  president,  and  George  R.  Schoof, 
treasurer,  report  that  the  firm  has  had  such  a  successful 
year  that  it  has  taken  a  long  lease  on  its  present  quarters. 

International  Resident  Buyers,  33  Union  Square,  New 
York,  with  branch  offices  in  the  West  Indies,  South  and 
Central  America,  are  desirous  of  negotiating  with  reliable 
houses  with  a  view  to  obtaining  additional  selling  agencies 
for  good  staple  lines  of  electrical  goods.  The  firm  states 
that  it  is  in  a  position  to  promote  foreign  trade  as  it  main- 
tains established  offices  with  an  efficient  sales  force. 

The  Nordberg  Manufacturing  Company,  Milwaukee,  Wis., 
announces  the  appointment  of  H.  W.  Dow  as  sales  manager. 
Mr.  Dow  has  been  associated  with  the  Nordberg  Manufactur- 
ing Company  in  the  engineering  and  sales  departments  for 
12  years.  The  company  builds  steam  and  electric  hoists, 
Corliss  engines,  poppet  valve  engines,  uniflow  engines,  air 
compressors,  oil  engines  and  Nordberg-Carels  Diesel  en- 
gines. 

Large  Stock  of  Motors  for  Immediate  Delivery. — When 
manufacturers  are  requiring  months  for  delivery  it  is  sur- 
prising to  hear  of  a  large  stock  of  motors  ready  for  im- 
mediate delivery.  However,  the  Gregory  Electric  Company 
of  Chicago  announces  that  it  has  been  conducting  a  search 
for  good  machines  available  for  immediate  delivery  and  as 
a  result  has  located  a  number  of  machines  both  new  and 
used  that  have  been  bought  outright  and  are  now  either  in 
Chicago  or  in  transit  to  Chicago.  They  are  not  small  lots 
of  motors,  the  company  states,  but  large  stocks  of  ma- 
chines, making  many  carloads. 

The  Roller-Smith  Company  announces  that  it  is  now  rep- 
resented in  Seattle,  Wash.,  by  C.  K.  Hillman,  Pacific  Block 
Building,  who  will  handle  Roller-Smith  instruments,  circuit 
breakers,  and  Columbia  meters  in  Washington,  Alaska,  and 
parts  of  the  states  of  Oregon  and  Idaho.  The  Roller-Smith 
Company  has  recently  added  Charles  G.  Kahant  to  its  sales 
organization.  Mr.  Kahant  will  be  connected  with  the  main 
office  of  the  Roller-Smith  Company  at  233  Broadway,  New 
York  City.  He  has  specialized  in  radio  work  for  the  past 
eight  years  and  for  the  past  four  yeaijs  has  occupied  the  po- 
sition of  assistant  manager  of  the  Atlantic  Communication 
Company,  New  York  City. 

Third  Edison  Day.— To-day,  Oct.  21,  is  the  third  Edison 
Day,  the  day  set  apart  each  year  by  the  Edison  Lamp  Works 
commemorating  the  discovery  of  the  commercial  incan- 
descent lamp  by  Thomas  A.  Edison.  At  this  time  an  in- 
tensive drive  is  made  through  the  local  dealers  for  the  sale 
of  Edison  Mazda  lamps.     To  turn  the  public  interest  into 


sales  this  year  full-page  space  has  been  running  in  Satur- 
day Evening  Post,  Cosopolitan,  Hearst's,  Collier's,  McClure's 
and  American.  In  addition,  a  comprehensive  assortment  ofi 
dealer  helps  has  been  sent  out,  including  copy  for  advertise-' 
ments,  cuts,  Edison  portraits,  reading  matter  for  news-' 
papers,  lectures,  displays,  slides,  etc. 

A  Junior  Electric  Range  Letter-Writing  Contest. — Each 
little  girl  who  came  past  the  Western  Electric  Company's 
booth  at  the  New  York  Electrical  Show  this  week,  was 
handed  an  illustrated  folder  inviting  her  to  write  a  letter 
on  the  subject  "What  I  Would  Do  with  a  Junior  Range  if 
I  Had  One."  For  each  of  the  ten  best  letters  received  from 
little  girls  under  12  years  of  age,  before  Dec.  1,  the  com- 
pany will  give  one  of  these  Junior  ranges.  A  coupon  on 
the  folder  provides  for  sending  in  the  parent's  name  to  the 
company  before  Nov.  1,  thus  affording  a  preferred  pros- 
pect list  for  local  salesmen.  The  child's  essay,  accompanied 
by  a  correspondingly  numbered  coupon,  may  be  sent  in  to 
any  electrical  dealer  or  store  where  the  Junior  electric  range 
is  on  sale. 

The  Cutler-Hammer  Manufacturing  Company,  Milwaukee, 
Wis.,  announces  that  its  Cleveland  Central  District  Office 
has  been  transferred  from  its  former  location  in  the  Schofield 
Building  to  modern  and  more  commodious  offices  on  the 
twelfth  floor  of  the  Guardian  Building,  Euclid  Avenue.  This 
is  the  fourth  time  since  its  establishment,  seven  years  ago, 
that  the  office  in  this  city  has  been  compelled  to  double  its 
quarters.  G.  S.  Crane,  assistant  manager  central  district, 
continues  in  charge  of  the  Cleveland  division.  The  centra? 
district  covers  the  western  half  of  Pennsylvania,  West 
Virginia,  and  three-quarters  of  Ohio,  with  completely 
equipped  sales  offices  in  Cleveland  and  Pittsburgh.  The 
district  is  in  charge  of  A.  G.  Pierce,  manager  central  dis- 
trict, with  headquarters  in  Cleveland  and  Pittsburgh. 

Detroit  Electric  Purchases  Chicago  Electric. — "Anderson 
Electric  Car  Company,  manufacturers  of  the  Detroit 
Electric,"  reports  D.  E.  Whipple,  central  district  manager, 
"has  purchased  the  Chicago  Electric  end  of  the  Walker 
Vehicle  Company's  business  and  will,  on  Nov.  1,  1916,  take 
over  all  new  Chicago  Electrics  completed  and  those  in 
process  of  manufacture,  together  with  all  parts  and  service, 
there  being  about  350  Chicago  Electrics  in  use.  The  Ander- 
son Electric  Car  Company  has  engaged  the  services  of  Gail 
Reed,  general  sales  manager,  Walker  Vehicle  Company,  also 
Mr.  Bush  and  a  number  of  Chicago  Electric  mechanics  and 
shop  men."  Mr.  Whipple  follows  by  saying,  "We  will  sell 
all  new  Chicago  Electrics  in  process  of  manufacture  at  re- 
duced prices,  after  which  the  building  of  others  will  be 
discontinued.  We  will  furnish  all  Chicago  Electric  owners 
the  same  high  quality  service  and  attention  as  furnished  t( 
Detroit  Electric  owners  and  carry  all  repair  parts  for  Chi- 
cago Electrics  in  stock  at  Chicago  as  long  as  Chicago  Elec- 
trics are  in  use."  The  Walker  company  will  devote  its  efforts 
and  capacity  to  the  building  and  selling  of  Walker  Electric 
trucks,  which  business  is  rapidly  increasing.  Mr.  Whipple 
states  that  Detroit  Electric  sales  for  the  season  1916  in- 
creased 141  per  cent  over  the  1915  season,  and  he  expects  at 
least  a  100  per  cent  increase  in  1917  over  1916. 


NEW  YORK  METAL  MARKET  PRICES 

r- Oct.  9 ^     ^ Oct.  17 , 

Selling  Prices  Selling-  Prices 

Bid   Asked  Bid   Asked 

Copper                 £    s   d  £    s    d 

London,   standard  spot 121        0        0  123      10        n 

Prime  Lake 28.25       to  28.50t  28.25  to  28.50? 

Electrolytic 28.50       to  28.75t  28.50  to  28. 75t 

Casting    27.121^  to  27.37y2t  27.00  to  27.251 

Copper  wire  base 33.00t  33.00t 

Lead    7.00  7.00 

Nickel    50.00  50.00 

Sheet  zinc,  f.o  b.  smelter 15.00  15.00 

Spelter,  spot 9.921/2  to  10.17y2t  9.55  to    9.80t 

Tin,  straits 42.75  40.85 

Aluminum,  98  to  99  per  cent..    61.00       to  63.00t  59.00  to  61. OOf 

OLD  METALS 

Heavy  copper  and  wire 23.00       to  23.50t  23.00      to  23.50t 

Brass,  heavy   13.50       to  13.75t  13.50       to  13.75t 

Brass,  light   10.25       to  10.75t  10.25       to  10.75t 

Lead,  heavy 5.87y2to    6. OOf  5.87y2to    6.00t 

Zinc,  scrap 6.75       to    7.00t  6.75       to    7.00t - 

COPPER  EXPORTS 

Total  tons  to  Oct.  17 11,052  ^ 

fNominal.  t 
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Corporate  and  Financial 

Fontana  Power  Company,  Los  Angeles,  Cal. — The  Rail- 
road Commission  of  California  recently  issued  an  order  au- 
thorizing the  company  to  issue  $350,000  first  mortgage,  6 
per  cent  bonds,  one  hundred  shares  of  its  capital  stock  of  the 
par  value  of  $100  each,  and  to  lease  its  properties  to  the 
Southern  California  Edison  Company.  The  latter  company, 
it  is  understood,  will  lease  the  plant  for  thirty  years,  operat- 
ing it  at  full  capacity,  twenty-four  hours  per  day.  The  bonds 
are  to  be  issued  at  not  less  than  90  per  cent  of  face  value, 
the  proceeds  to  be  used  for  the  consti'uction  of  the  power 
plant.  The  Fontana  Power  Company  was  organized  in 
April,  1916,  with  a  capital  stock  of  $350,000,  and  is  closely 
associated  with  the  development  known  as  the  Fontana 
Lands,  situated  38  miles  east  of  Los  Angeles,  7  miles  west 
of  San  Bernardino  and  9  miles  north  of  Riverside.  They 
cover  an  area  of  approximately  18,000  acres  of  which  14,000 
acres  are  under  agricultural  development  with  12,000  acres 
under  irrigation. 

Mexican  Light  &  Power  Company,  Mexico  City,  Mex. — 

Plans  for  the  rehabilitation  of  the  company,  a  corporation 
financed  by  English  and  Canadian  capital,  were  made  at 
a  meeting  of  holders  of  the  5  per  cent  second  mortgage 
fifty-year  bonds,  which  will  be  held  at  Winchester  House, 
Old  Broad  Street,^  London,  England,  on  Oct.  5,  1916.  These 
bonds  are  secured  by  a  trust  deed  in  favor  of  the  National 
Trust  Company,  Ltd.,  of  Toronto,  Ont.,  as  trustee,  and 
dated  Oct.  19,  1911.  The  meeting  was  held  for  the  pur- 
pose of  authorizing  the  trustee  to  concur  in  the  discharge 
of  the  receivers  and  authorizing  him  to  waive  defaults  com- 
mitted by  the  company  in  payment  of  the  principal  or  in- 
terest on  bonds,  and  in  the  event  of  the  discharge  of  the 
receivers,  to  permit  the  company  to  hold,  manage  and 
receive  the  income  from  all  its  properties.  Bondholders 
were  also  asked  to  approve  arrangements  being  made  for 
the  continuance  of  the  supply  of  electrical  energy  in  Mex- 
ico for  such  payments  as  it  may  in  the  opinion  of  the  re- 
ceivers be  possible  to  obtain,  and  of  the  application  of  the 
company's  funds  in  assisting  the  Mexico  Tramways  Com- 
pany or  its  affiliated  companies,  and  also  authorizing  the 
trustee  and  receivers  to  concur  in  making  such  temporary 
leases  or  agreements  as  v^dll  be  necessary  to  carry  into 
effect  the  rehabilitation  policy  recommended  by  the  bond- 
holders' committee. 

The  Niagara  &  Erie  Power  Company,  Buffalo,  N.  Y. — 
The  company  has  been  given  permission  by  the  Public 
Service  Commission  of  the  Second  District  of  New  York  to 
construct  an  electric  lighting  plant  at  Eden  and  to  erect 
necessary  poles,  wires,  etc.,  for  connecting  the  new  plant 
with  the  company's  transmission  line  at  either  Derby  or 
North  Evans.  The  company  has  a  franchise  in  Eden  and 
a  lighting  district  has  been  established.  In  addition  to  the 
demand  for  street  lights  in  the  village,  the  residents  have 
asked  for  the  installation  of  electric  connections  for  house- 
hold service. 

Quebec  (Canada)  Railway,  Light,  Heat  &  Power  Com- 
pany. Ltd. — According  to  the  annual  report  of  the  company 
for  the  year  ended  June  30,  1916,  the  gross  earnings  from 
operation  for  the  year  were  $1,731,732,  as  compared  with 
$1,548,096  in  1915,  an  increase  of  $183,636.  After  adding 
miscellaneous  income  of  $236,869,  making  a  total  revenue 
from  all  sources  of  $1,968,601,  an  increase  of  $184  527. 
The  operating  and  maintenance  expenses  were  $1,029,751, 
against  $924,817.  The  fixed  charges  and  taxes  of  all  kinds 
amounted  to  $723,447,  leaving  a  net  surplus  of  $215,403, 
v/hich,  added  to  the  previous  surplus,  leaves  a  total  surplus 
to  date  of  $562,903. 

St.  Joseph  (Mo.)  Railway,  Light,  Heat  &  Power  Com- 
pany.— A  new  issue  of  $751,000  of  first  and  refundin'g  mort- 
gage 5  per  cent  sinking  fund  gold  bonds  dated  July  1,  1916, 
and  due  July  1,  1946,  is  being  offered  at  94.5  and  interest  to 
yield  about  5%  per  cent.  The  earnings  for  the  year  ended 
Aug.  31,  1916,  were  as  follows: 

Gross $1,386,207 

Operating  expenses  and  taxes 766,338 

Net  earnings    $619,869 

Less    annual    interest    on    outstanding    bonds,    including 

this  issue 287.550 

Balance    $332,319 


New  Utility  and  Industrial  Companies 

The  Fleming  Electric  Light  Company  of  Lock  Haven,  Pa., 
has  been  incorporated  with  a  capital  stock  of  $5,000.  W.  F. 
Harris  of  Lock  Haven  is  interested. 

The  Eagle  Electric  Light  Company  of  Lock  Haven,  Pa., 
has  been  granted  a  charter  with  a  capital  stock  of  $5,000.  W. 
F.  Harris  of  Lock  Haven  is  representative. 

The  Mill  Hall  Electric  Light  Company  of  Lock  Haven, 
Pa.,  has  been  chartered  with  a  capital  stock  of  $5,000.     W. 

F.  Harris  of  Lock  Haven  is  interested  in  the  company. 
The  Charles  Electric  Company  of  Sanford,  Fla.,  has  been 

chartered  with  a  capital  stock  of  $5,000  to  deal  in  electrical 
supplies.  The  officers  are:  T.  0.  Charles,  president;  W.  W. 
Fry,  vice-president,  and  Schelle  Maines,  secretary  and 
treasurer. 

The  Electric  Rectifier  Company  of  East  Orange,  N.  J.,  has 
been  incorporated  by  R.  A.  Bachman,  J.  M.  Clark,  J.  K. 
Elderkin,  Jr.,  D.  T.  Dubyns,  all  of  East  Orange.  The  com- 
pany is  capitalized  at  $100,000  and  proposes  to  manufacture 
electrical  apparatus. 

The  Iva  Laboratories  of  New  York,  N.  Y.,  have  been 
chartered  with  a  capital  of  500  shares  (no  par  value),  and 
will  carry  on  business  with  $50,000.  The  company  proposes 
to  do  a  general  electrical  and  mechanical  engineering  busi- 
ness; also  chemists  and  machinists.     The  incorporators  are: 

G.  E.  Behrens,  J.  T.  Brown,  Jr.,  and  W.  H.  Barker,  Jr.,  160 
Broadway,  New  York,  N.  Y. 

The  Pyroelectric  Instrument  Company,  148  East  State 
Street,  Trenton,  N.  J.,  has  been  incorporated  under  the  laws 
of  New  Jersey.  The  officers  of  the  company  are:  E.  F. 
Northrup,  president;  Dudley  Willcox,  treasurer;  H.  F.  Por- 
ter, secretary.  The  company  plans  to  manufacture  and  sell 
high-grade  electrical  temperature  measuring  apparatus,  and 
a  limited  line  of  electrical  measuring  instruments,  chiefly 
those  used  in  connection  with  measurements  made  in  the 
laboratories  with  alternating  currents. 


Trade  Publications 

Socket  Appliances. — Harvey  Hubbell,  Inc.,  Bridgeport, 
Conn.,  has  issued  a  leaflet  dated  Oct.  2,  1916  regarding  trade 
discounts  on  Hubbell  material. 

Floor  Surfacers.— M.  L.  Schlueter,  225  West  Illinois 
Street,  Chicago,  has  prepared  a  bulletin  describing  the 
Schlueter  Rapid  Floor  Surfacers. 

Conduit  Bench. — .A  leaflet  descriptive  of  the  Henderson 
portable  conduit  bench  has  been  issued  by  the  Henderson 
Electric   Company,  Ampere,   N.  J. 

Recording  Thermometers. — The  Palo  Company,  90-94 
Maiden  Lane,  New  York,  has  issued  an  illustrated  booklet 
on  "Guardian  Recording  Thermometers." 

Engine  and  (Generator. — Bulletin  No.  2,  descriptive  of  the 
Hallberg  Direct-Connected  Engine  and  (Generator  has  been 
issued  by  J.  II.  Hallberg,  727  Seventh  Avenue,  New  York. 

Motor  Generator  Sets. — The  Electric  Products  Company 
of  Cleveland,  Ohio,  has  issued  an  illustrated  bulletin  en- 
titled "Electric  Sunlight,"  descriptive  of  its  Wotton  Rexo- 
lux  motor-generator  sets  for  motion  picture  work. 

Electric  Vehicle. — The  publicity  department  of  the 
Woods  Motor  Vehicle  Company,  Chicago,  is  issuing  a  new 
bulletin  entitled  "Dual  Power  News,"  which  publishes  items 
of  interest  with  regard  to  the  new  dual  power  car. 

Electric  Heating  Pad.— The  Sun-Ray  Manufacturing  Com- 
pany, Oshkosh,  Wis.,  has  brought  out  an  envelop  stuffer 
showing  two  effective  pictures.  One  shows  a  little  girl  with 
a  stomachache  and  the  other  shows  her  relieved  of  pain 
through  the  use  of  an  electric  heating  pad. 

Feeder  Regulators. — The  Westinghouse  Electric  &  Manu- 
facturing Company  has  recently  issued  Leaflet  3919  cover- 
ing polyphase  induction  feeder-voltage  regulators  for  me- 
dium and  large  capacities.  The  purpose  of  the  feeder  reg- 
ulator, its  construction  and  operation,  are  thoroughly  de- 
.scribed  in  this  leaflet.  This  company  has  also  issued  Leaf- 
let 3922  covering  equalizer  pedestals,  describing  this  piece 
of  apparatus  in  some  detail. 
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ELECTRICAL    WORLD 


New  En;^land 


INTIOUXALIO.  N.  11.  'Plio  property  of 
tho  Hooilricli  Falls  Kloiiru'  CoiuiJiiiiy  ol' 
Intervale  lias  been  iiurcliased  by  W.  G. 
Melooii,  former  general  manager  of  the 
Atlantic  Shore  ItaiUvay  Company.  Tho 
new  owners,  it  is  untlerslood,  will  make 
extensions  to  the  plant  and  lines.  The 
company  now  supplies  electricity  in  in- 
tervale, Jackson,  Bartlett  and  North  Con- 
way. 

I'OnTSMOUTH,  N.  H. — The  Rockin^'ham 
County  Liight  &  I'owor  Company  is  planning 
to  buiid  a  storehouse,  recreation  and  locker 
room  for  employees  opposite  its  Daniels 
Street  generating  station. 

SAL,1SBUKY,  VT. — The  Addison  Electric 
Company,  recently  incorporated  with  a 
capital  stock  of  $500,000,  it  is  reported,  has 
taken  over  the  holdings  of  the  Kingsley- 
VVood  I'ulp  Company  at  Salisbury,  includ- 
ing a  saw  and  grist  mill,  and  the  Stoddard 
property,  also  in  Salisbury.  An  electric 
power  plant,  with  an  initial  installation  of 
1700  hp.,  it  is  said,  will  be  erected  on 
Leicester  R'lver,  which  is  an  outlet  of  Lake 
Dunmore,  to  supply  energy  to  operate  the 
Kingsley  mills  and  other  industries  which 
the  new  company  expects  to  control.  I.  M. 
Frost  of  Rutland,  vice-president  of  the 
Hortonia  Power  Company  of  Brandon ; 
Edwin  W.  Lawrence  and  Leonard  F.  Wing 
of  Rutland  are  among  the  incorporators. 
The  office  of  the  company  will  be  in  Rut- 
land. 

ST  ALBANS,  VT. — The  Public  Service 
Light  Company  of  St.  Albans  has  awarded 
the  contract  for  the  erection  of  a  trans- 
mission line  from  Fairfax  Falls  to  Milton 
to  George  A.  Murch  of  Old  Orchard,  Me. 
When  this  line  is  completed  it  is  expected 
that  a  transmission  line  will  be  built  to 
Cambridge   and   Jeffersonville. 

NEW  HAVEN,  CONN. — The  United 
Illuminating  Company,  it  is  reported,  has 
purchased  a  large  tract  of  land  on  Whit- 
ney Avenue,  adjoining  the  former  plant  of 
the  Acme  Wire  Company  at  the  Lake  Whit- 
ney dam.  The  company,  it  is  said,  will 
erect  an  electric  generating  plant  on  this 
site. 


Middle  Atlantic 

ALLEGANY,  N.  Y.- — Plans  are  being  pre- 
pared for  the  construction  of  power  plant 
and  college  building,  to  cost  about  $125,000, 
for  St.  Bonaventure's  College  in  Allegany. 
Mowbray  &  UfRnger,  56  Liberty  Street, 
New  York.   N.   Y.,   are  architects. 

BUFFALO,  N.  Y.- — Bids  will  be  received 
by  the  Bureau  of  Public  Safety  of  Buffalo, 
N.  Y..  until  Oct.  25  for  1000  ft.  of  40  con- 
ductor bunched  cable,  wire  to  be  of  No.  14, 
B.  &  S.  G.,  and  tinned  soft  copper,  insulated 
to  5-32  in.  diameter  with  30  per  cent  of  pure 
drv  "Para"  rubber  with  t  /o  layers  of  best 
quality  rubber  filled  tape  and  to  be  lapped 
one-half  of  its  width  over  bunch  and  all  to 
be  sheathed  with  Vs-in.  lead  alloyed  with 
3  per  cent  block  tin ;  2000  ft.  or  more  of 
3-conductor,  circular  loom  cable ;  2000  ft. 
or  more  of  6-conductor,  circular  loom  cable  ; 
2000  ft.  or  more  of  10-conductor,  circular 
loom  cable,  and  specifications  to  be  same 
as  for  the  40-conductor  cable  ;  20  miles  of 
No.  10  B.  &  S.  G.  hard-drawn,  triple- 
braided,  weather-proof  copper  line  wire  in 
one-half  mile  coils,  or  as  near  as  possible  ; 
8000  ft.  of  O'Konite  No.  14  B.  &  S.  G.  tinned, 
soft  copper  wire  Insulated  to  6-32  in.  diam- 
eter with  one  braid  over  same.  Sample  of 
material  proposed  to  be  furnished  must  be 
submitted  with  each  bid. 

COBLESKILL,  N.  Y. — Bids  will  be  re- 
ceived by  D.  D.  Frisbie,  president  board  of 
trustees.  Agricultural  Hall.  State  and 
Lodge  Streets,  Albany,  until  Oct.  27,  for 
construction,  including  heating,  plumbing 
and  electric  work,  of  dairy  building  at  the 
Schoharie  State  School  of  Agriculture, 
Cobleskill.  N.  Y.  Specifications  may  be 
seen  at  the  First  National  Bank  Building, 
Cobleskill,  the  New  York  office  of  the  De- 
partment of  Agriculture,  1224  Woolworth 
Building,  New  York  City,  and  at  the  De- 
partment  of  Architecture,   Capitol,   Albany. 

DUNKIRK.  N.  Y. — The  Niagara  &  Lake 
Erie  Power  Company  of  Buffalo  has  ac- 
cepted the  restricted  power  franchise  re- 
cently granted  by  the  City  Council  of  Dun- 
kirk. Work  will  begin  immediately  on  the 
erection  of  additional  power  transmission 
and  service  lines  in  the  city.  ^ 

HORNELL.  N.  Y. — The  Hornell  Electric 
Company  contemplates  the  erection  of  elec- 
tric transmission  lines  to  Arkport  and 
Canaseraga  to  supply  electricity  in  those 
towns.  Other  extensions  are  also  under 
consideration. 

LA  SALLE.  N.  Y. — The  Suburban  Power 
Company  of  Niagara  Falls,  is  making  ex- 
tensions to  its  local  system,  and  has  also 
extended  its  transmission  lines  as  far  east 
as  Wheatfleld. 


Construction 

Ncw.s  of  Projects,  IMan.s,  IJid.s  and  Con- 
tracUs.     Nolcs  on  Work  llnilcrWay 


LONG  ISLAND  CITV,  N.  Y. — Arrange- 
ments are  being  made  by  the  Globe  Thread 
Company  for  the  construction  of  a  factory 
and  powoi-  plant  in  l..ong  island  City.  Bids, 
it  is  understood,  will  soon  be  asked  on  gen- 
oral  contra<'t  and  mechanical  e(iuipint;nt. 
Mr.  Silverstein,  147  Spring  Street,  New 
York,  N.  Y.,  has  charge  of  the  work. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
Oct.  30  for  furnishing  one  300-kw.  motor- 
generator  set  and  switchboard  at  the  navy 
yard.  New  York.  Specifications  may  be  ob- 
tained on  application  to  above  bureau  or  to 
the  commandant  of  the  navy  yard  named. 
SARATOGA  SPRINGS,  N.  Y. — A.  com- 
mittee, consisting  of  Mayor  Butler  and 
Commissioner  of  Public  Works  Thompson 
has  been  appointed  by  the  City  Council 
to  investigate  the  feasibility  of  establishing 
a  municipal  electric-light  plant.  The 
Council  has  decided  to  eliminate  all  gas 
lamps  in  the  city  and  substitute  80-cp. 
electric   lamps   in   their   place. 

WARWICK,  N.  Y. — Plans  are  being  pre- 
pared for  the  erection  of  an  institution 
group,  including  two  dormitory  buildings, 
administration,  receiving  and  dormitory 
building,  kitchen  and  mess  building,  recrea- 
tion and  educational  building,  two  chapels, 
four  inmate  cottages,  cow  barns,  dairy, 
superintendent's  cottage,  garage,  industrial 
building,  laundry  and  storage  building, 
power  house,  freight  depot,  passenger  sta- 
tion, horse  barn,  granary  and  tuberculosis 
liospital,  to  be  erected  in  the  township  of 
Warwick  by  the  city  of  New  York.  Charles 
B.  Meyers,  No.  1  Union  Square,  New  York 
Citv,  is  architect,  and  James  A.  Kings- 
berry,  300  Mulberry  Street,  is  president  of 
board  of  inebriety. 

ALLENTOWN.  PA. — Work  has  started 
on  the  construction  of  the  new  power  plant 
for  William  D.  Schantz  &  Company,  fur- 
niture manufacturers,  at  325-335  Union 
Street. 

BOYERTOWN,  PA.  —  The  Boyertown 
Electric  Company,  it  is  reported,  will  close 
down  the  local  plant  and  purchase  energy 
from  the  Metropolitan  Electric  Company  of 
Reading.  The  station  in  Boyertown  will  be 
held  for  use  in  emergencies. 

ENOLA,  PA.— Plans  have  been  prepared 
by  the  Pennsylvania  Railroad  Company  for 
remodeling  and  extensions  to  its  local 
power  plant. 

GETTY'S  BURG,  PA.  ■ —  Arrangements 
have  practically  been  completed  by  inter- 
ests which  control  the  Hanover  (Pa.) 
Light,  Heat  &  Power  Company,  for  taking 
over  the  Gettysburg  Lighting  Company. 
The  Hanover  company  furnishes  electricity 
in  Hanover,  Penn  Township,  McSherrys- 
town,  Littlestown  and  Conowago  Town- 
ship, and  is  planning  to  extend  its  trans- 
missiorr  lines  into  New  Oxford.  Charters 
have  been  granted  for  the  townships  of 
Union,  Mount  Pleasant  and  Straban,  the 
company  being  incorporated  for  Straban 
Township  being  known  as  the  Gettysburg 
Electric  Company,  which  has  purchased 
the  franchise  and  property  of  the  other 
two  township  companies,  and  also  those 
of  the  Gettysburg  Lighting  Company. 
The  Gettysburg  Electric  Company  will 
supply  electricity  in  the  townships  named 
and  in  Gettysburg,  and  it  is  expected  that 
extensions  will  be  made  from  the  Gettys- 
burg system  to  other  outlying  communi- 
ties in  Adams  County  and  to  towns  near 
here.  Energy  for  Gettysburg  and  other 
sy-^items  will  be  furnished  by  the  Hanover 
plant  over  a  transmission  line,  soon  to 
be  erected,  from  Hanovpr  over  thp  Gettvs- 
burg  and  MrRherrystown  road.  The  local 
powerhouse  will  be  closed  down  except  for 
the  operation  of  the  Gettysburg  Street 
railway  system,  which  has  not  been  taken 
over  by  the  new  company.  The  npw  com- 
pany has  purchased  a  site  on  the  first 
square  on  York  Street,  on  which  it  will 
erect    a    transformer    station. 

GTRARD.  PA. — Preliminary  surveys  have 
been  completed  for  the  construction  of  an 
electric  railway  between  Hprshev,  Old  Lion, 
Union  Snuare.  Bnchmanvill»  and  Elizabeth- 
town.     M.   S.  Hershey  is  interested. 

GREENVILLE,  PA.- — The  Mercer  County 
Light,  Heat  &  Power  Comnany  has  sub- 
mitted n  proposal  to  the  Council  for  the 
installation  of  an  ornnmental  (cluster 
Ipmps)  system  on  Main  Street.  The  plan 
provides  for  the  erection  of  52  standards. 
HARRTSBURG  PA. — The  City  Council 
has  authorized  the  installation  of  44  single- 
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lamp  .standai'd.s  in  North  Third  Street,  be- 
tween Norili  and  Calder  Streets.  The 
Harriisbuig  Liglit  &  I'owcr  Company  has 
agreed  to  ni.slail  standards  similar  to  those 
on  Sc<;ond  Street  and  bear  the  cost  of  light- 
ing until  the  end  of  the  tiscal  year  for 
$7,915. 

I'lllLAUEi^l^HIA,  PA.  —  Plans  have 
bei.-n  completed  by  the  Philadelphia  & 
lieaditig  Company  for  equipping  the  Ger- 
mantowii  and  Chestnut  Hill  branch,  Glen- 
side  and  Jcnkintown  branch,  and  the  Nor- 
ristown  line  for  electrical  operation.  S.  T. 
Wagner    of    Philadelphia    is   chief    engineer. 

PITTSBURGH,  PA.— The  City  Council 
has  passed  an  ordinance  authorizing  the 
Mayor  and  director  of  public  works  to 
advertise  for  bids  for  furnishing  and  erec- 
tion of  "electrical  wiring  and  appurten- 
ances" in  the  Brilliant  pumping  station, 
for   which    $3,300    has   been    appropriated. 

PITTSBURGH,  i'A. — The  City  Council 
has  passed  an  ordinance  authorizing  the 
city  controller  to  set  aside  the  sum  of 
$7,500  to  provide  for  a  temporary  lighting 
and  healing  system  for  the  joint  city  and 
county  building ;  also  that  the  director  of 
the  Department  of  Public  Works,  county 
engineer,  architect  and  engineer,  be  au- 
thorized to  make  arrangements  to  provide 
the    system. 

CALDWELL,  N.  J. — Bids  will  be  re- 
ceived until  Nov.  10  for  lighting  the  streets 
of  the  borough  of  West  Caldwell  tor  a 
period  of  five  years.  Hei  oert  Francisco 
is  borough  clerk. 

MAYS  LANDING,  N.  J. — A  large  tract 
of  land  has  been  purchased  along  Egg  Har- 
bor River  by  the  Bethlehem  Steel  Company, 
t'j  be  used  for  a  proving  ground  for  am- 
munition, guns,  etc.  A  large  testing  sta- 
tion, equipped  with  electric  measuring  de- 
vices tor  all  phases  of  the  work  will  be 
erected. 

NEW  BRUNSWICK,  N.  J. — Plans  are 
being  prepared  by  Ballinger  &  Perrot,  Sev- 
enteenth and  Arch  Streets,  Philadelphia, 
I'a.,  for  electrical  work  and  mechanical 
equipment  to  be  installed  in  the  new  plant  . 
of  the  Ringwalt  Linoleum  Company. 

TRENTON,  N.  J. — The  City  Commission 
has  adopted  an  ordinance  providing  for  the 
installation  of  an  underground  conduit  in 
West  Hanover,  Willow  and  Quarry  Streets, 
by  the  Western  Union  Telegraph  Company. 

BALTIMORE,  MD. — The  Baltimore  Dry- 
dock  &  Shipbuilding  Company,  1720  Thames 
Street,  has  awarded  a  contract  to  John  L. 
Winters  of  Baltimore  for  the  construction 
of  a   transformer   station. 

BALTIMORE,  MD. — Bids,  it  is  reported, 
have  been  asked  by  the  Southern  Hotel 
Company,  which  is  erecting  a  hotel  at  Light 
and  German  Streets,  Baltimore,  on  complete 
electrical  equipment,  including  generators, 
.switchboard  and  auxiliary  apparatus. 

BALTIMORE,  MD. — The  Harvey  Com- 
pany, 113  South  Street,  Baltimore,  would 
like  to  receive  prices  on  equipment  for  a 
150-kw.  electric  plant;  one  motor-genera- 
tor station  converter,  2400  volts  alternat- 
ing current  to  225  volts  direct  current;  50 
to  100  two-ton,  42-in.  gage  mining  cars, 
screens  and  chutes  for  tipples,  5-ton,  6-ton, 
8   and   10-ton  motors,   42-in.   gage. 

BASTON,  MD. — The  Utilities  Commission 
is  considering  the  extension  of  the  munici-  . 
pal  electric-lighting  service  to  St.  Michaels 
and  also  to  the  town  of  Royal  Oak.  It  is 
also  proposed  to  supply  electrical  service 
to  farmers  along  the  line  between  Easton 
and    St.    Michaels. 

CHARLESTON,  W.  VA. — The  Virginia 
Power  Company  of  Charleston  is  planning 
to  install  two  additional  generating  units 
of  20,000  hp.  each  at  its  Cabin  Creek  Junc- 
tion   plant. 

SHEPHERDSTOWN,  W.  VA. — Work  has 
started  on  the  construction  of  the  proposed 
water-works  system  and  electric-light 
plant  by  the  Shepherdstown  Electric  Light 
&  Water  Company.  Contracts  for  the  work 
have  been  awarded  to  the  Ensign  Company 
of  Harrisburg,  Pa.  The  cost  of  the  elec- 
tric plant  is  estimated  at  $18,000  and  about 
$25,000  for  the  water-works  system.  R.  C. 
Ringold    is    manager. 

ALEXANDRIA,  VA. — The  Southern  Rail- 
way Company  is  planning  the  construction 
of  engine  terminal  facilities  in  Alexandria, 
consisting  of  a  20-stall  roundhouse  and  100- 
ft.  turntable;  also  the  erection  of  a  100,000- 
ton  storage  mechanical  coal-handling  plant 
and  other  Improvements. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect. Treasury  Department,  Washington, 
D.  C,  until  Nov.  15  for  the  installation  of 
an  electric  passenger  elevator  in  each  of 
the  following  buildings:  The  United  States 
post  oflice  at  Elkins,  W.  Va.,  United  States 
post  office  and  customhouse  at  Newport. 
R.  I.,  and  the  United  States  post  office  and 
courthouse  at  Tuscaloosa,  Ala.  For  de- 
tails see  proposal  columns. 
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WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  the  following  sup- 
plies :  Brooklyn  N.  Y.,  Schedule  279 — 48 
lubricators  for  inlet  and  exhaust  valve 
stems,  miscellaneous  valves  for  air  spray 
system,  21,000  lb.  soft  rolled  sheet  copper  ; 
Schedule  261 — 40,000  lb.  tube  sheet  brass, 
miscellaneous  composition  condenser  tubes  ; 
Schedules  261  and  279 — miscellaneous  cop- 
per pipe.  Brooklyn,  Mare  Island,  Schedule 
286 — miscellaneous  electrical  equipment, 
elevating  gear,  rammer,  shell  hoist,  etc. 
Keyport,  Wash.,  Schedule  288 — ^one  uni- 
versal cutter  and  tool  grinder,  two  screw 
cutting  engine  lathes,  14  in.  and  24  in., 
one  universal  milling  machine.  Mare 
Island,  Cal.,  Schedule  262 — one  1-in.  verti- 
cal thread  rolling  machine ;  Schedules  274 
and  276 — miscellaneous  steam  and  water 
pipe  fittings;  Schedule  276 — 204  steam  and 
water  low  pressure  valves.  Washington, 
D.  C,  Schedule  277 — one  2-in.  suction 
centrifugal  pump  ;  Schedule  258 — one  2-ton 
battery  crane  truck;  Schedule  259 — 1500  lb. 
phosphor  bronze.  Boston,  Mass.,  Schedule 
269 — 4000  lb.  hard  sheathing  copper ; 
Schedule  261 — 4300  lb.  sheet  brass  -con- 
denser tubes.  Boston,  Puget  Sound, 
Schedules  261  and  263 — 45,970  lb.  admiralty 
metal  condenser  tubes.  Applications  for 
proposal  blanks  should  designate  the  sched- 
ule desired  by  number. 

WASHINGTON,  D.  C. — Foreign  trade 
opportunities  are  announced  by  the  Bureau 
of  Commerce  reports  as  follows :  No. 
22,469 — A  merchant  in  France  informs  an 
American  consular  officer  that  he  desires 
to  be  placed  in  communication  with  Ameri- 
can manufacturers  and  exporters  of  heat- 
ing and  lighting  apparatus.  No.  22,522 — 
A  Norwegian  engineering  firm  has  advised 
an  American  consular  officer  that  it  desires 
to  communicate  with  American  manufac- 
turers of  electrical  generators,  turbo-gen- 
erators and  steam  turbines.  No.  22.567 — 
A  wholesale  importing  house  in  Mexico 
dealing  in  machinery  and  electrical  appli- 
ances desires  to  represent  American  manu- 
facturers of  electrical  appliances,  mate- 
rials, machinery  and  supplies  of  all  kinds. 
The  firm  is  particularly  interested  in 
switch-boards,  insulators,  transformers, 
heating  devices,  lamps,  glassware  and  fix- 
tures for  house  lighting.  No.  22,582 — An 
American  consular  officer  in  South  Africa 
transmits  the  name  of  a  newly  formed  firm 
In  his  district  which  desires  to  act  as  sole 
distributing  agent  in  that  territory  for 
merchandise,  electrical  fixtures,  novelties, 
etc.,  for  general  domestic  use.  No. 
22,603 — A  firm  in  the  Netherlands  de- 
sires catalogs,  price  lists  and  other  in- 
formation regarding  electrically  driven 
water  pumps.  No.  22.6,07 — A  business 
man  in  Venezuela  informs  an  American 
consular  officer  of  his  desire  to  purchase 
an  ice-making  machine.  No.  22,645 — A 
commission  firm  in  Spain  advises  an  Amer- 
ican consular  officer  that  it  desires  to  im- 
port from  the  United  States  electrical  nov- 
elties, automobile^,  motorcycles,  bicycles, 
agricultural  machinery,  etc.  Further  in- 
formation may  be  obtained  on  application 
to  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Department  of  Commerce, 
Washington,   D.    C,   and   its   branches. 


North  Central 

BATTLE  CREEK,  MICH. — Work  has  be- 

!  gun  on  the  construction  of  an  addition  to 
the  local  plant  of  the  Consumers  Power 
Company  of  Jackson.  The  plans  provide 
for  the  installation  of  a  10  000-kw..  three- 
phase,  60-cycle,  General  Electric  turbine, 
new  boilers,   equipped   with   Taylor  stokers. 

:  etc.  C  T.  Wodver  is  chief  engineer  of 
construction. 

1      HUDSON,    MICH.— The    Southern    Michi- 

'  gan  Lie-ht  &  Power  Company  of  Hudson 
is  installing  a  150-hp.  water  tube  boiler 
and  about  100  kw.  in  transformers.  All 
material  has  been  purchased.  George  F. 
Avis    is    president. 

!  LANSING,  MICH. — A  bond  issue  has  re- 
cently been  authorized  by  the  city  of  Lan- 
sing to  provide  funds  for  the  installation 
of  ornamental  lamns  on  all  paved  streets. 
Plans  for  the  initial  installation  provide  for 
the  erection  of  500  single  unit  lamp  posts, 
to    cost    about    $25,000.       A    new    type    of 

:  standard  is  being  developed,  and  on  account 
of  being  unable  to  secure  necessary  ma- 
terial, it  will  be  possible  to  install  onlv  100 
of  these  this  fall. 

MARSHALL,  MICH.  —  The  Board  of 
Commissioners  is  considering  extensions  to 
the  municipal  electric-light  plant  includ- 
ing   the    installation    of    additional    genera- 

1  tors  and  water  wheels.  Nothing  will  be 
done    before    next    year.      Philip    S.    .Toy    is 

I  superintendent. 

i      NORTHVTLLE       MICH. — The      town      of 

iNorthville  has  voted  to  accept  the  proposal 


an  election  held 
issue  $25,000  in 
to  the  municipal 
water-works    was 

-Bids    will    be 


of  the  Detroit  (Mich.)  Edison  Company  to 
purchase  the  municipal  electric-light  plant 
lor  $36,000.  The  company  is  planning  to 
make  Northville  its  headquarters  for  the 
entire  local  district  outside  of  Detroit  as 
far    east    as    Romeo. 

VASSKR,  MICH. — At 
Oct.  2  the  proposal  to 
bonds  for  improvements 
electric-light  plant  and 
carried. 

CLEVELAND,  OHIO.- 
ceived  at  the  office  of  the  commissioner  of 
purchases  and  supplies.  City  Hall,  Cleve- 
land, until  Oct.  25  for  a  freight  elevator 
for  the  Division  Avenue  pumping  station, 
IJepartment  of  Public  Utilities,  Division  of 
Water,  Specifications  may  be  obtained  at 
the  office  of  commissioner  of  water,  211 
City    Hall. 

CORTLAND,  OHIO.— The  Village  Coun- 
cil has  authorized  the  village  clerk  to  ad- 
vertise for  bids  for  furnishing  electricity 
to  be  distributed  over  the  wires  and  con- 
duits &wned  by  the  village  for  a  period  not 
exceeding  ten  years,  beginning  Dec.  1,   1916. 

ZANESVILLE,  OHIO. — Bids  will  be  re- 
ceived at  the  office  of  the  director  of  public 
service,  Zanesville,  until  Oct.  30  for  fur- 
nishing material  and  construction  of  water- 
works system,  including  bricl'C  pumping 
station,  pump  well,  suction  well  and  intake 
force  mains,  vertical  crank  and  fly  wheel 
pumping  engines,  water  tube  boilers, 
stokers  and  superheaters,  coal-handling 
system,  air-lift  equipment,  water  and  air 
lines  and  station  piping.  Copies  of  plans, 
etc.,  may  be  obtained  on  application  to 
.1.  R.  Kommer,  consulting  engineer.  House 
Building,  Pittsburgh,  upon  deposit  of  $5, 
and  also  at  the  office  of  the  director  of 
public    service,    Zanesville. 

GEORGETOWN,  KY. — At  the  election  to 
be  held  Nov.  7  the  proposal  to  issue  $100,- 
000  in  bonds  for  the  construction  or  pur- 
chase of  electric-light  system  and  water- 
works will  be  submitted  to  the  voters. 

LEXINGTON,  KY.  —  The  Lexington 
Utilities  Company  is  installing  an  addi- 
tional 500-hp.  boiler  in  its  power  station  ; 
work  is  nearirg  completion.  J.  P.  Pope 
is    electrical    engineer. 

LOUISVILLE,  KY. — The  Baptist  Wom- 
en's Missionary  Union  Training  School  has 
awarded  contract  to  the  Alfred  Struck  Com- 
pany of  Louisville  for  construction  of 
school  building,  to  cost  about  $150,000,  The 
plans  provide  for  two  electric  elevators, 
steam  heating  plant,  generators  to  supply 
electricity  for  lighting,  laundry  and 
kitchen  equipment,  etc,  Brinton  B.  Davis, 
Inter-Southern  Building,  Louisville,  is 
architect. 

MORGANFIELD,  KY. — The  property  of 
the  Morganfield  Light  &  Power  Company 
has  been  purchased  by  the  Kentucky  Utili- 
ties Company  of  Lexington,  Ky.  R.  S. 
Pride   is   district   manager. 

BLOOMINGTON,  ILL. — For  the  solution 
of  the  smoke  nuisance  the  city  officials  and 
proprietors  of  factory  buildings  located 
within  a  short  distance  of  the  business  dis- 
trict are  considering  the  construction  of 
a  central  power  plant  to  furnish  light,  heat 
and  power  to  all  manufacturing  concerns 
against  which  the  smoke  consumer  ordi- 
nance would  affect. 

CPIICAGO,  II>L. — Plans  are  being  pre- 
pared for  the  construction  of  a  laundry  ami 
power  plant  for  the  Modern  Laundry  Coni- 
p.iiiy.  Patterson  &  Davidson.  53  W<!st 
.lackson  Boulevard,  Chicago,  111,  are  ctii-i- 
noers. 

CHICAGO.  ILL. — Bids  will  be  received  by 
the  West  Chicago  Park  Comrnissionei's. 
Union  Park,  Chicae-o,  111.,  until  Oct.  24  for 
250  series  street-lighting  fixtures  of  the 
inner  binding  post  type.  Plans  and  specifi- 
cations are  on  file  in  the  office  of  the  com- 
missioners. 

GIBSON  CITY.  ILL.— The  City  Counoil 
is  considering  calling  an  election  to  sul>- 
mit  to  the  voters  the  proposal  to  issue  $31  - 
000  in  bonds  for  the  installation  of  an  elec- 
tric-light plant  and  water-works  system. 

GILLESPIE.  ILL. — The  Southern  Illinois 
Light  &  Power  Company  has  purchased  ad- 
ditional land  in  Gillespie  and  is  planning  to 
ei'ect  a  new  building  and  install  new  ma- 
chinery at  a  cost  of  about  $25,000.  A 
transmission  line  is  being  erected  from 
Gillespie  to  Litchfield  to  supply  energy  in 
the  latter  place. 

SAVANA,  ILL. — The  Peonle's  Gas  & 
Electric  Company  has  awarded  the  contract 
for  the  erection  of  a  12-mile.  33,nOO-volt 
transmission  line  to  C.  A.  Honpin  &  Com- 
pany of  Peoria.  A.  Siomens-]\Tai-tin  strand- 
ed ground  wire  and  45-ft.  Bates  expanded 
steel  poles  and  outdoor-type  substations  will 
bo  used. 

NEENAH.  WIS. — The  Wisconsin  Trac- 
tion, Light,  Heat  &  Power  Company  of 
Appleton  is  planning  to  erect  a  substation 
adjacent  to  IJttle  Lake  Butte  des  Mortes 
to   supply   additional    energy    in    Neenah. 


RANDOM  LAKE,  WIS. — The  Random 
Lake  Electric  Company,  recently  incorpo- 
rated, is  planning  to  supply  electrical  serv- 
ice in  Random  Lake.  H.  Kaems  and  T.  M. 
Bowler  of  Sheboygan  are  interested  in  the 
company. 

ADAMS,  MINN. — The  installation  of  an 
electric-lighting  system  in  Adams  is  under 
consideration. 

BATTLE  LAKE,  MINN. — Bids  will  be 
received  by  the  State  Board  of  Control, 
Capitol,  St.  I'aul,  Minn.,  until  Oct.  20  for 
construction  of  a  nurses'  home  in  connec- 
tion with  the  tuberculosis  sanatorium  for 
OUertail  County,  including  all  labor  and 
material  for  construction  and  mechanical 
equipment.  Sund  &  Dunham.  Essex  Build- 
ing, Minneapolis,  Minn.,  are  architects. 

CAN  BY,  MINN. — The  Citizens  Light, 
Heat  &  Power  Company  of  Canby  will 
build  an  addition  to  its  boiler  room  and 
install  a  150-hp.  tubular  boiler,  and  will 
also  erect  13,200-volt  tran.smission  lines 
to  Ivanhoe,  Minn.,  and  Gary,  S.  D.  Emil 
W.    Erick    is   general   manager. 

GRANADA,  MINN. — The  installation  of 
an  electric-lighting  system  in  Granada  is 
under  consideration  by  the  Village  Council. 
HIBBING,  MINN. — Bids  will  be  received 
by  D.  D.  McEachin,  secretary  of  the  water, 
light,  power  and  building  commission,  Hib- 
l)ing,  until  Nov.  21  for  construction  of  a 
new  municipal  power  station  and  also  for 
complete  steam-driven  electric  power  plant 
equipment.  Plans  and  specifications  are  on 
tile  with  the  secretary,  Hibbing,  the  Build- 
ers' Exchanges  at  Minneapolis,  St.  Paul  and 
Duluth,  Minn.,  and  at  the  offices  of  the 
Charles  L.  Pillsbury  Company,  engineer, 
Aletropolitan  Life  Building,  Minneapolis, 
and  Capital  Bank  Building,  St.  Paul,  where 
copies  may  be  obtained  upon  deposit  of  $25. 
LONG  PRAIRIE,  MINN. — The  Little 
Falls  (Minn.)  Water  Power  Company  of 
Minne.sota  has  purchased  the  municipal 
electric-light  plant  and  will  soon  take  it 
over. 

REDWOOD  FALLS,  MINN.— The  Red- 
wood Falls  Light  &  Power  Company  is  in- 
stalling a  200-kw.  Westinghouse  steam  tur- 
bine and  a  Babcock  &  Wilcox  boiler.  The 
company  is  also  installing  a  central  steam 
heating  plant  to  supply  heating  service  In 
tlie  business  section  of  the  city.  A.  C.  Bur- 
meister   is  owner  and  manager. 

THIEF  RIVER  FALLS,  MINN.— Bids 
will  be  received  by  the  State  Board  of  Con- 
trol, Capitol,  St.  Paul,  until  Oct.  26  for  con- 
slruction  of  a  tuberculosis  sanitorium  for 
the  counties  of  Marshall,  Roseau  and 
Pennington,  including  all  labor  and  mate- 
rial for  general  construction  and  mechani- 
cal equipment.  Sund  &  Dunham,  Essex 
Building,  Minneapolis,  Minn.,  are  architects. 
VIRGINIA,  MINN. — A  new  1500-kw. 
General  Electric  turbine  is  now  being  in- 
stalled in  the  municipal  electric-light  plant. 
C.  T.  Harding  is  superintendent. 

WILLMAR,  MINN. — The  Water  and 
Light  Department  is  contemplating  the  in- 
stallation of  a  300-kva.,  steam-driven  gen- 
erating unit.  N.  W.  Larson  is  su- 
perintendent. 

ALBIA,  IOWA. — Preparations  are  being 
made  bv  the  Albia  Light  &  Railway  Com- 
pany for  remodeling  its  plant.  New  equip- 
ment will  include  one  100-kw.  and  one  350- 
kw.  generating  unit  for  light  and  power, 
and  one  200-kw.  generator  to  supply  energy 
for  the  railway ;  also  three  250-hp.  water 
tube  boilers. 

BEAMAN.  IOWA. — Bids  will  be  received 
by  E.  G.  Elliott,  secretary  of  board  of  edu- 
(!ation,  of  the  consolidated  independent 
school  district  of  Beaman,  Iowa,  until  Nov. 
13  for  construction  of  grade  and  high 
.school  building.  Separate  bids  to  be  sub- 
mitted on  general  construction  work,  heat- 
ing, plumbing  and  electrical  work.  Plans 
and  s])Pciflcations  may  be  obtained  at  the 
•■ibove  office  and  at  the  office  of  Rcimor  & 
Herlin,    architects,    Maishalltown.    Iowa. 

ROLFE,  IOWA. — Bids  will  be  received 
by  James  Bruce,  secretary  of  school  board 
of  the  independent  school  district  of  Rolfe, 
Iowa,  until  Oct.  24  for  construction  of 
school  building.  Separate  bids  to  be  sub- 
mitted on  general  construction  work,  heat- 
ing and  ventilating,  plumbing,  electrical 
work,  science  and  laboratory  equipment, 
nymnnsium  equipment  and  seating.  Plans 
niay  be  obtained  from  G.  L.  r..ockhart, 
architect,  Endicott  Building,  St.  Paul, 
Minn.,    upon   deposit   of   $10. 

WEST  CHESTER,  TOW.A.— Bonds  have 
lieen  voted  for  the  installation  of  an  elec- 
tric-lighting  plant    in   West    Chester. 

JEFFERSON  CITY,  MO. — The  Public 
Service  Commission  has  granted  the  St. 
.foseph  Railway,  Light,  Heat  &  Power 
Companv  and  the  St.  Josejih  &  Savannah 
Interurban  Railway  Company  permission 
to  issue  $15,000,000  in  refunding  bonds; 
it  also  authorized  the  St.  .To«eph  company 
to  take  over  the  Savannah  line.  For  the 
piesent   the  St.   Joseph   company   is  empow- 
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erod  to  is.sue  $5,000,000  in  bonds  to  retire 
a  lilvi;  aiiiouiit  o(  outstaiuliiiy  boiulw,  and 
anoUuT  i.ssuo  of  ?IL'r>,000  lor  vxton.siuMs  and 
iM.'Kcrnioiits  that  liave  boen  made  or  will 
be  made  on  the  property  in  St.  Joseph  and 
$:iJt;,0(iO  to  retire  securities  of  tlie  Savan- 
nah  line   now  due. 

KANSAS  CITV.  MO. — Plans  are  beins 
prepared  by  the  Kansas  City  Ijight  »V: 
I'owor  Conipan.N-  for  the  construction  of  a 
heating    plant,    to   cost   about    $12,000. 

Mt)llNT  VIOUNON,  MO.— At  an  election 
held  rt'cently  the  proposal  to  issue  bonds 
for  rebuilding  the  municipal  electric  plant 
recently  tlestroyed  by  Hre  was  carried. 

TUIONTON,  MO. — The  Trenton  Gas  & 
Electi'ic  Company  is  planning  to  erect  22.- 
000-volt  transmission  lines  to  Spickard. 
Gait,  INlilan  and  Janiesport,  totaling  75 
miles.  Work  on  erection  of  the  line  to 
Spickard,  a  distance  of  12  miles,  will  begin 
at  once. 

HIOATRICIO.  NEB. — Plans  are  being  con- 
sidei-ed  by  the  City  Council  for  the  con- 
struction of  a  power  house  for  the  munici- 
pal electi'ic-light  and  water  works  system, 
to   cost   about    $5,500. 

BRADSHAW,  NEB.— Contracts  have 
been  awai-ded  by  the  town  of  Bradshaw 
for  equipment  for  a  municipal  electric-light 
plant. 

IMPERIAL,  NEB. — At  an  election  held 
recently  bonds  were  voted  for  the  construc- 
tion of  a  municipal  electric-light  plant  and 
watei'-works  system.  The  work  includes 
dam,  power  house  and  distribution  system 
and  water-works  system,  with  elevated 
tank,  tower  and  mains,  etc.,  to  cost  about 
$28,200.  Grant  &  Fulton,  Bankers  Life 
Building,  Lincoln,  are  engineers. 

OMAHA,  NEB. — The  City  Council  has 
approved  the  contract  with  the  Omaha 
Electric  Light  &  Power  Company  for  street- 
lighting  for  a  period  of  five  years.  Under 
the  new  contract  1071  additional  lamps,  400 
cp.,  Mazda  type,  will  be  erected  and  the 
arc  lamps  now  in  use  will  be  replaced  with 
400-cp.  Mazda  lamps.  The  company  will 
bear  the  cost  of  the  installation. 

ALMA,  KAN. — The  City  Council  has 
granted  the  Alma  Light  &  Ice  Company  a 
new  20-year  franchise,  the  city  retaining 
the  right  to  purchase  the  plant  at  the  end 
of  five  years.  Plans  have  been  prepared  bv 
the  company  for  rebuilding  its  di.stribution 
system  and  also  for  other  improvements, 
involving  an  expenditure  of  about  $7,500. 

NEODESHA,  KAN.— Bids  will  be  re- 
ceived by  J.  J.  Carroll,  city  clerk,  Neo- 
desha,  until  Oct.  30  for  construction  of 
power  house.  Plans  and  specifications  are 
on  file  In  the  office  of  the  city  clerk,  and 
copies  may  be  obtained  upon  application  to 
Black  &  Veatch,  engineers.  Interstate  Build- 
ing, Kansas  City,  Mo.,  upon  deposit  of  $25. 

SPRING  HILL,  KAN.— An  election  will 
be  held  Oct.  23  to  submit  to  the  voters  the 
proposal  to  Issue  $4,000  in  bonds  for  im- 
provements to  the  electric  system. 

WICHITA,  KAN.— The  Kansas  Gas  & 
I'^lectric  Company  of  Wichita  has  asked 
the  City  Council  for  an  approval  of  bond 
issue  for  $122,000.  part  of  the  proceeds  to 
be  used  for  improvements  in  Wichita,  New- 
ton, El  Dorado,  Pittsburg.  Independence, 
Cheeryvale  and  Arkansas  City. 


Southern  States 

CHARLESTON,  S.  C— The  City  Coun- 
cil is  considering  the  question  of  granting 
J.  P.  Wood  of  Augusta  a  franchise  to  sup- 
ply electricity  in  Charleston.  The  J.  P. 
Wood  Light  &  Power  Company,  represented 
by  Mr.  Wood,  contemplates  purchasing 
energy  from  the  hydroelectric  company, 
which  supplies  energy  in  the  city  of  Augusta 
and  transmitting  it  over  a  high-tension  line 
to  Charleston  and  intermediate  towns.  It 
is  also  proposed  to  erect  an  auxiliary  steam 
station   for  use  in  case  of  emergencies. 

AUGUSTA.  GA. — Application  will  be 
made,  it  is  reported,  to  the  City  Council 
by  R.  J.  Edenfield  and  associates  for  a 
franchise  to  construct  and  operate  an  elec- 
tric-light and  power  system  in  Augusta. 
An  underground  distribution  system  is 
contemplated.  . 

FOLKSTON.  GA. — The  Council  is  consid- 
ering the  installation  of  an  electric-light 
system,  to  cost  about  $1,500. 

TITUSVILLE,  FLA.— The  Southern  Utili- 
Wes  Company  of  Jacksonville,  which  owrfs 
the  Titusville  ice  factory,  has  purchased  the 
electric  plant  of  the  Titusville  Electric  Light 
Company  for  $35,000.  Improvements  will 
be  made  to  the  electric  system,  involving 
an   expenditure  of  $15,000. 

BRISTOL,  TENN. — The  Bristol  Traction 
Company  has  awarded  contract  for  the 
construction  of  a  dam  across  the  Holston 
River,  near  Big  Creek  to  Robert  Hutmson. 
The  power  station  at  the  dam  will  bo 
equipped    with    three    turbines    capable    of 


developing  1(100  hp.  The  cost  of  the  work 
is  estimated  at  $75,000. 

Hl!NTSVILLIO,  ALA. — The  Alabama 
Power  Company  is  planning  to  install  a 
MKili-hp.  steam  tuihiiie  at  its  local  i)lant  ; 
al.vo  contemiilates  building  a  small  pumping 
station  on  spiing  branch  to  supply  the  jilant 
with    ,S0()  gal.   of   water  per   minute. 

WJOLSH,  ]jA. — An  election  will  soon  be 
held  to  submit  to  the  voters  the  proposal 
to  issue  $15,000  in  bonds  ft)r  extension  to 
the  electric  lighting  system  and  installation 
of  an  additional  engine  in   the  power  plant. 

ARDMORE,  OKLA. — Surveys  are  being 
made  by  the  Ardmore  lOlectric  Railway 
Compatiy  for  the  construction  of  an  elec- 
tric railway  from  Ardmore  to  the  new  Fox 
oil     field. 

MOUNTAIN  VIEW,  OKLA. — The  Coun- 
cil is  contemplating  the  construction  of  a 
municipal  electric-light  plant  for  which 
$8,000    in   bonds   have   been   authorized. 

PAWHUSKA,  OKLA.— An  election  will 
soon  be  held  to  submit  to  the  voters  the 
projjosal  to  issue  $7,000  in  bonds  for  the 
installation  of  an  electric-light  plant  and 
$18,000  for  waterworks  system.  J.  M. 
Buckley  is  city  engineer. 

TULSA,  OKLA. — The  contract  for  electric 
wiring  for  the  new  high  school  has  been 
awarded  the  Electric  Supply  Company  of 
Tulsa.  The  cost  of  the  building  is  estimated 
at    $350,000. 

TULSA,  OKLA. — Work  will  soon  begin 
on  the  construction  of  an  electric  railway 
between  Tulsa  and  Oklahoma  City,  a  dis- 
tance of  170  miles,  for  the  Tulsa  &  Okla- 
homa  City    Rapid   Transit    Company. 

WAYNE,  OKLA. — The  City  Council  is 
considering  the  installation  of  a  municipal 
electric-light  plant. 

BEAUMONT,  TEX.— The  Southwestern 
Telegraph  &  Telephone  Company,  which 
recently  purchased  the  173-mile  toll  line 
of  the  Texas  Long  Distance  Telephone  Com- 
pany in  Eastern  Texas,  including  local  ex- 
changes at  Koontze,  Woodville  and  Cusn- 
ing,  is  planning  to  rebuild  the  entire  sys- 
tem. Between  5000  and  7000  poles  will  b8 
erected  for  the  long-distance  line. 

EL  PASO,  TEX. — The  contract  for  elec- 
trical fixtures  for  the  new  court  house  has 
been  awarded  to  Horn  &  Brannen  Manu- 
facturing Company  of  Philadelphia,  Pa.,  at 
$24,600. 

EL  PASO,  TEX. — The  City  Council  has 
made  arrangements  with  the  El  Paso  Elec- 
tric Company  for  replacing  the  arc  lamps 
now  in  use  with  series  incandescent  lamps 
throughout  the  city.  About  600  lamps  will 
be  installed  immediately. 

GALVESTON,  TEX.^The  Brush  Electric 
Company  of  Galveston  contemplates  the  in- 
stallation of  a  500-kw.  rotary  converter  and 
soot  blowers  in  its  plant. 

ROCKDALE,  TEX. — The  Texas  Power 
&  Light  Company  has  completed  the  erec- 
tion of  its  transmission  line  to  Rockdale, 
and  will  take  over  the  plant  of  the  Rock- 
dale Water  &  Light  Company  at  once. 

SAN  ANTONIO,  TEX. — Plans  are  being 
considered  by  the  Alamo  Iron  Works  for 
the  installation  of  an  electric  generating 
plant  probably  from  300  to  500  hp..  to 
supply  energy  to  operate  the  entire  works. 
A  goojd  i)art  of  the  plant  is  now  operated 
by    electricity. 

SAN  ANTONIO,  TEX. — The  City  Council 
is  considering  a  proposition  submitted  by 
C.  H.  Alexander  of  Dallas  to  supply  elec- 
tricity in  San  Antonio.  Mr.  Alexander  and 
associates  contemplate  the  completion  of 
the  large'  dam  and  hydroelectric  plant  on 
the  Colorado  River,  near  Marble  Falls, 
which  they  began  several  years  ago,  and 
to  erect  electric  transmission  lines  to  San 
Antonio,  a  distance  of  about  SO  miles,  to 
Llano,  Austin  and  a  number  of  other 
towns. 


Pacific  States 

ANACORTES.  WASH.— The  City  Council 
i.T  negotiating  with  the  Anacort°s  Light  & 
Water  Company  for  street-lighting  for  the 
coming  year.  It  is  nroposed  to  rearrange 
the  system  and  install  new  lamps.    ■ 

EPHRATA.  WASH. — The  Town  Council 
is  negotiating  with  the  local  electric  com- 
])any  for  the  installation  of  street  lamps 
on  the  principal  streets. 

HOOUIAM,  WASH. — At  an  election  to 
b'^  held  Nov.  7  the  proposal  to  issue  $175.- 
000  in  bonds  for  the  purchase  of  the  local 
electric-lifht  plppt  to  be  owned  and  oper- 
ated by  th°  municipality  will  be  submitted 
to   the   voters. 

PORT  ANGT^LES.  WASH — The  City 
Council  bns  antho»'ized  extensions  to  the 
■  trppt  lio-hting  service  on  Lincoln,  Fifth  and 
Third   Streets. 

SITNNYSTDE.  WASH.  —  Arrangements 
are  being  made  by  the  Pacific  Power  & 
Ijight   Company    for   the    installation   of   an 


entire    new    street-lighting    system    in    the 
business   and   residence  section   of   the  city. 

JOUGENE,  OltE.— The  Oregon  Power 
(Company  is  contemplating  the  erection  of 
a  transmission  line  into  CoquiUe  Itiver 
Valley,  crossing  the  river  at  Cedar  Point 
to  supi)ly  energy  to  Riverton  and  Lamp 
Cieek    mines. 

LOS  ANGELES,  CAL.— The  State  Rail- 
road Commission  has  authorized  the  Fon- 
tana  I'ower  Company  to  issue  $350,000  in 
bonds,  100  shares  of  capital  stock  of  par 
value  of  $100  each  and  to  lease  its  proper- 
ties to  the  Southern  California  P^dison  Com- 
pany. The  latter  company,  it  is  under- 
stood, will  lease  the  plant  for  30  years.  The 
bonds  are  to  be  issued  at  !)0,  the  proceeds 
to  be  used  for  the  construction  of  the  power 
plant.  The  Fontana  I'ower  Company  was 
organized  in  April,  1910,  and  is  closely  asso- 
ciated with  the  development  known  as  the 
Fontana  Lands,  situated  38  miles  east  of 
Los  Angeles,  which  covers  an  area  of  ap- 
proximately 18,000  acres,  of  which  14,000 
acres  are  under  agricultural  development 
and  the  remainder  under  irrigation. 

SAN  FRANCISCO,  CAL. — In  compliance 
with  the  State  laws  passed  by  the  last 
Legislature  for  the  protection  of  the  gen- 
eral public  and  the  companies'  employees 
from  contact  with  the  high-voltage  lines 
more  than  a  million  dollars  will  be  ex- 
pended by  the  electi-ic  and  telephone  cor- 
porations of  California  in  standardizing 
their    transmission    systems. 

ARCO,  IDAHO. — Work  will  soon  begin 
on  construction  of  the  proposed  municipal 
electric-light  plant  and  water-works  sys- 
tem. The  cost  of  the  work  is  estimated 
at   $21,000. 

POCATELLO,  IDAHO. — Bids  will  be  re- 
ceived by  the  City  Council  until  Oct.  2(5  for 
installation  of  an  incandescent  street-light- 
ing system  in  the  local  street  improvement 
ilistrict  No.  15.  The  work  will  consist  of 
the  erection  of  about  355  ornamental  lamp 
standards  with  underground  cable  and  ac- 
cessories. J.  H.  Giles  is  city  engineer. 
l''or  details  see  proposal   columns. 

WICKENBURG,  ARIZ.— Bids  will  be  re-  . 
ceived  by  the  town  of  Wickenburg  until 
Oct.  30  for  construction  of  an  electric  power 
plant,  including  equipment  and  street-light- 
ing system  ;  also  for  extension  to  the  water- 
v/orks  system.  Plans  and  specifications 
may  be  obtained  on  application  to  H.  P. 
Ward,  town  clerk,  upon  deposit  of  $10. 

BILLINGS.  MONT. — The  installation  of 
an  ornamental  lighting  in  Billings  is  under 
consideration. 

MBLSTONE,  MONT. — The  City  Council 
has  awarded  contract  for  construction  of 
generator  room  for  the  municipal  electric 
plant  to  H.  A.  Amborg.  The  purchase  of  a 
generator,  switchboard  and  other  electrical 
equipment  for  the  plant  will  soon  be  taken 
up  by  the  Council. 

COLORADO  SPRINGS,  COL.— The  city 
of  Colorado  Springs  has  filed  a  petition 
with  the  Public  Utilities  Commission  ask- 
ing that  the  Colorado  Springs  Light,  Heat 
&  Power  Company  be  directed  to  substi- 
tute tungsten  lamps  for  the  old  carbon 
street  lamps  now  in  use. 

YERINGTON,  NEV.  —  The  Terington 
Electric  Company  has  applied  to  the  .City 
Council  for  a  50-year  franchise  to  operate 
in  Yerington. 


Canada 

LEAMINGTON,  ONT.^The  Town  Coun- 
cil is  considering  alterations  and  extensions 
to  the  lighting  and  power  system. 

DRUMMONDVILLE,  QUE. — The  South- 
ern Canada  Power  Company  of  Drummond- 
ville  has  recently  disposed  of  $400,000  in 
bonds,  the  proceeds  to  be  used  for  the  con- 
struction of  substations,  transmission  lines, 
distributing  systems  and  extensions  to  the 
gas  plant  in  St.  Hyacinthe.  The  company 
is  erecting  an  electric  transmission  line 
from  Sherbrooke  to  Windsor  Mills,  where 
a  temporary  supply  of  energy  has  been 
^■ecured  from  the  Shawinigan  Water  & 
Power  Company,  to  supply  service  in  Sher- 
brooke   and    vicinity. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
T'anama  Canal,  Washington,  D.  C,  until 
Nov.  2  for  steel  drawbar  pockets,  steel  or 
iron  pipe;  boiler  tubes,  steel  cable,  chain. 
Pipe  cutters,  bolt  cutters,  oilers,  cylinder 
boring  bars,  tool  grinders,  battery  charging 
panel,  generator  panel,  etc.  Blanks  and 
general  information  relating  to  this  circu- 
lar (No.  1091)  mav  be  obtained  at  the 
above  oflice  and  at  the  offices  of  the  assist- 
ant purchasing  agents.  24  State  Street,  New 
York,  N.  Y.  :  614  Whitney-Central  Building. 
Vew  Orleans,  La.,  and  Fort  Mason,  San 
Francisco,    Cal. 
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1.200.470.  Thermic  Telephone;  r.  De 
Lange  and  R.  A.  B.  Van  Lyntlcn,  Utrecht, 
Netherlands.  App.  filed  Nov.  4,  1915. 
For  regulating  intensity  of  sound  repro- 
duction. 

1.200.471.  Thermic  Telephone;  p.  De 
Lange  and  R.  A.  B.  Van  Lynden,  Utrecht, 
Netherlands.  App.  filed  Nov.  4,  1915. 
Sounding  chamber  so  tuned  a.s  to  adapt 
itself  to  action   of  heating  conductors. 

1,200,474.  Cable-Rack-Clamping  Device; 
H.  E.  Dunlap,  Chicago,  HI.  App.  filed 
July  25,  1914.  Comprises  a  sectional 
structure  formed  of  strii)s  of  metal 
mounted  parallel  to  and  separated  from 
each  other  by  spacers. 

1,200.485.  Electric  Switch;  J.  H.  Gravell, 
Philadelphia,  Pa.  App.  filed  June  17, 
1914.  For  electric  welding  machines,  of 
large  current  carrying  capacity  ar.d  me- 
chanically so  arranged  as  to  afford  quick 
replacement  of  points. 

1,200,523.  Electric  Switch  ;  T.  D.  Robin- 
son, Lockport,  N.  Y.  App.  filed  June  24, 
1914.  Switch  element  locked  in  certain 
position  so  that  device  cannot  be  used  by 
unauthorized  person. 

1,200,537.  Binding  Post;  A.  K.  Sloan, 
Brooklyn,  N.  Y.  App.  filed  July  25,  1913. 
Prevents  loosening  of  parts  of  binding 
post  and  occurrence  of  a  microphonic 
contact. 

1,200,547.  Party-Line  Ringing  Key;  G. 
P.  Tromp,  New  York,  N.  Y.  App.  filed 
March  26,  1915.  Mechanically  locking 
type  in   which  wear  is  reduced. 

1,200,554.  Combined  Lamp  and  Audible 
Signal  ;  N.  B.  Wales,  Saginaw,  Mich. 
App.  filed  Dec.  27,  1913.  Compact  ar- 
rangement of  both  instruments  in  sym- 
metrical casing. 

1,200,558.  Typewriter  Attachment  ;  E. 
B.  and  C.  B.  Wilbur,  Shenandoah,  Iowa. 
App.  filed  Feb.  2,  1915.  Means  for  clos- 
ing electric  circuit  by  means  of  type- 
writer keys. 

1,200,582.  Telegraph  Circuits  and  Appa- 
ratus ;  W.  M.  Bruce,  Jr.,  Springfield, 
Ohio.  App.  April  26,  1915.  For  sending 
signals  over  high-resistance  conductors, 
such  as  submarine  cables,  without  dis- 
tortion. 


,200,592.  Combined  Ignition  System  ;  R. 
H.  Cunningham,  New  York,  N.  Y.  App. 
filed  Oct.  14,  1914.  Simplified  means  for 
boo.sting  current  produced  by  high-ten- 
sion magnet. 

,200,627.  Electric  Contact  Device  ;  G. 
L.  Lang,  Newark,  N.  J.  App.  filed  Sept. 
29,  1914.  For  making  and  breaking  cir- 
cuit so  that  time  of  contact  is  practically 
same  for  all  engine  speeds. 

,200,630.  Electric  Heater  ;  E.  N.  Light- 
foot,  New  York,  N.  Y.  App.  filed  Feb.  6, 
1913.  Two  heating  plates  heated  by 
common  group  of  heating  units,  space  re- 
lation maintained  regardless  of  expan- 
sion and  contraction. 

,200,643.  Attachment  for  Radiator- 
Caps  ;  E.  J.  Oswald  &  G.  W.  Conner, 
Portland,  Ore.  App.  filed  Jan.  3,  1916. 
Which  automatically  flashes  a  light 
when  temperature  reaches  a  danger 
point. 

,200,656.  Electrical  Control  System  ;  E. 
Schneider,  Le  Creuzpt,  France.  App.  filed 
Jan.  20,  1915.  For  guns,  etc..  at  a  dis- 
tance, comprising  at  receiving  station 
two  motors  rotating  in  opposite  direc- 
tions  continuously. 

,200,680.  Automobile-Horn  ;  P.  K.  Wood, 
Elyria,  Ohio.  App.  filed  April  1,  1915. 
Vibration  horn  of  simplified,  compact  con- 
struction. 

,200,682.  Method  of  Treating  Sepa- 
rators for  Storage  Batteries  ;  F. 
Wright,  Poughkeepsie,  N.  Y.  App.  filed 
Jan.  9,  1914.  By  soaking  strips  in  sul- 
phuric acid  and  then  passing  current 
through  electrodes  when  strips  are  im- 
mersed in  dilute  sulphuric  acid. 

,200,684.  Distant  Indicator  for  Fluid- 
Meters  ;  D.  R.  Yarnall.  Philadelphia,  Pa. 
App.  filed  Nov.  20,  1911.  Indicates  at 
any  di.stancc  the  actual  quantity  of  fluid 
flowing  over  weir.  Rotary  transforming 
means  interposed  between  float  and  vari- 
able resistance. 

.200,687.  Potential  Starter;  J.  G.  Zim- 
merman, Milwaukee,  Wis.  Api).  filed 
Nov.  28,  1913.  Means  to  obviate  unde- 
sirable effects  from  abrupt  change  in 
current  flowing  in  circuit. 

,200,700.  Refillable  Multiple  -  Fuse 
Plug  ;  T.  O.  Berry,  Coahoma,  Tex.  App. 
filed  March  10,  1915.  May  be  used  sev- 
eral times  without  discharging. 

.200,730.  Signaling  Set  ;  W.  Jeavons, 
Cleveland,  Ohio.     App.  filed  Nov.  18,  1915. 

[  Constructed  to  be  directly  attached  to 
bells,  etc.,  without  use  of  wiring. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents  issued 
Oct.  10,  1916,  prepared  by  Mitchell 
&  AUyn,  41  Park  Row,  New    York. 


1,200,749.  Circuit-Closer;  S.  Myers.  Tow- 
er. Mich.  App.  filed  Oct.  1,  1915.  For 
use  on  ignition  apparatus  of  explosive  en- 
gine, permitting  use  only  by  authorized 
person. 

1,200,766.  Liquid-Heater;  C  J.  Searles, 
Jr.,  Vicksburg,  Miss.  App.  filed  May  14, 
1915.  Capable  of  detachable  connection 
with  a  faucet  to  heat  liciuid  issuing 
therefrom. 

1,200,770.  Electric  Gas-Lamp  :  F.  Skaupy, 
Berlin,  Germany.  App.  filed  May  12, 
1914.  Filled  with  rare  gases  of  at- 
mosphere in  which  illumination  is  pro- 
duced by  an  arc  light  type  of  discharge. 

1,200,788.  Telephone-Exchange  System  ; 
S.  B.  Williams,  Jr.,  Brooklyn,  N.  Y.  App. 
filed  May  22,  1915.  Means  for  furnish- 
ing an  automatic  identification  means  of 
each  line  with  respect  to  class  of  service. 

1,200,796.  Power-Limiting  Device;  H.  D. 
Arnold,  East  Orange,  N.  J.  App.  filed 
Sept.  3,  1915.  Preventing  jiower  in  ex- 
cess of  a  predetermined  amount  froin 
being  transferred  from  source  of  power 
to  receiving  station. 

1.200.810.  Soldering  Apparatus  ;  J.  G. 
Clemens,  Buffalo,  N.  Y.  Aiip.  filed  Dec. 
18,  1915.  Improved  method  in  which  cur- 
rent employed  passes  through  solder 
being  used. 

1.200.811.  Telephone-Exchange  System  ; 
E.  E.  Clement,  Washington,  D.  C.  App. 
filed  Aug.  15,  1911.  Eliminates  uncer- 
tainty resulting  from  marginal  condition 
arising  from  variation  in  line  resistance 
and  time  constants  of  relays. 


No.    1,200,976.     Tree  Insulator 

1,200,812.  Telephone-Exchange  System  ; 
E.  E.  Clement,  Washington,  D.  C.  App. 
filed  June  18,  1912.  Giving  calling  sub- 
scribei's  direct  access  to  operators  with- 
out going  through  switches  used  for  in- 
terconnection. 

1,200,815.  Device  for  Amplifying  the  Ef- 
i-ECT  OF  Sound-Waves  ;  W.  H.  Cotton, 
Chicago,  111.  App.  filed  Dec.  11,  1911. 
larabolic  sound  wave  amplifier  for  tele- 
phone receivers. 

1.200.824.  Trolley-Wire  Hanger;  T. 
Felex,  Braddock,  Pa.  App.  filed  April 
21,  1916.  Including  an  opposed  i)air  of 
clamping  jaws  and  novel  means  for 
drawing  .laws  together  to  clamp  wire 
there  between. 

1.200.825.  Receptacle  Wire-Lock;  W.  W. 
O.  Fenety,  Fredericton,  New  Brunswick, 
Canada.  App.  filed  Dec.  14,  1915.  In 
connection  with  electric  lamp  for  secur- 
ing latter  to  and  in  electrical  contact 
with  usual   insulated  live  wires. 

1,200,841.  Alarm-Signal  System  for  Tele- 
phone Exchanges  ;  H.  H.  Ide,  La 
Giange,  111.  App.  filed  June  29,  1914. 
Improved  si,gnal  arrangement  for  indi- 
cating abnoi'mal  condition  of  switch  cir- 
cuits on  mechanism  by  use  of  thermal 
element. 

1,200.847.  Stop-Lever  Contact  Device;  W. 
Kaisling,  Chicago,  111.  App.  filed  Nov. 
16,  1914.  Simple  and  cheap  lever  actu- 
ated contact  device,  positive  in  action. 

1.200,856.  Substation  -  Sender;  J.  A. 
Kroi)p,  Newark,  N.  J.  App.  filed  Sept. 
26,  1914.  Improvement  in  impulse  resist- 
ing devices  for  operation  of  selective  cir- 
cuit controlling  devices. 


1,200,860.  Selector-Controller;  A.  E. 
Lundell,  New  York,  N.  Y.  App.  filed 
Jan.  3,  1916.  For  governing  operation  of 
selectors  or  automatic  switches  of  tele- 
phone exchange,  affording  standardization 
and  economical  use  of  registering  equip- 
iTient. 

1,200,885.  Means  for  Selectively  Operat- 
i.vG  Apparatus  ;  A.  Schmid,  Schafflniusen, 
Switzerland.  App.  filed  March  4,  1912. 
Adapted  to  be  emjjloyed  in  advertisement 
by  light,  object  being  to  diminish  num- 
ber ot  connecting  wires. 

1.200.894.  Circuit-Forming  Mechanism 
for  Electric  Signs  ;  B.  S.  Sibley,  Oak 
Park,  111.  App.  filed  Aug.  26,  1914.  Per- 
mitting parts  to  be  rapidly  interchanged 
to  permit  of  varying  characters  on  se- 
quence of  same  to  be  displayed  by  sign. 

1.200.895.  Switch-Lock  ;  G.  Skaglin,  Tus- 
tin,  Mich.  App.  filed  Oct.  13,  1915.  For 
use  with  switch  of  automobile  ignition 
circuit. 

1,200,900.  Jet  Apparatus;  A.  F.  Sykes, 
New  Barnet,  England.  App.  filed  June 
19,  1916.  Means  for  producing  and  de- 
flecting liquid  jets  and  for  magnifying 
and  utilizing  deflection. 

1,200,923.  Electric  Regulator;  J.  L. 
C'reveling,  New  York,  N.  Y.  App.  filed 
Dec.  11,  1909.  Electromagnetic  regulat- 
ing device. 

1,200,930.  Electric-Switch  Apparatus;  J. 
Etchells,  Birmingham,  England.  App. 
filed  Sept.  8,  1914.  For  use  in  control  of 
train  lighting  and  heating  circuits  where 
plunger  type  of  solenoid  is  used. 

1,200,939.  Magneto-Generator;  E.  Held, 
Stuttgart,  Germany.  App.  filed  June  2, 
1914.  Generation  of  potential  curve  of 
special  form  is  accomplished  by  deviating 
either  pole  frame  longitudinally  of  axis 
and  displacement  frame. 

1,200,958.  Collapsible  Switch-Box  ;  T.  A. 
Loftus,  New  Bedford,  Mass.  App.  filed 
Oct.  15,  1915.  For  use  in  walls  and 
similar  places. 

1,200,976.  Tree-Insulators  ;  O.  E.  Phelps, 
Worcester,  Mass.  App.  filed  Feb.  2,  1914. 
For  protecting  conductor  of  points  when 
they  pass  through  branches  of  trees. 

1,200,984.  Insulating- JOINT  ;  p.  M.  Reeves, 
Fort  Smith,  Ark.  App.  filed  May  IS,  1915. 
For  connecting  electric  fixtures  to  ceil- 
ing adapted  to  dispense  with  soldered 
joints. 

1,200,994.      Storage   Battery   and   Box  ;    F. 

D.  Shindel,  Northampton,  Pa.  App.  filed 
Feb.  9.  1916.  Improved  and  simplified 
storage  battery  terminal  connection 
whereby  insertion  on  removal  of  battery 
will  automatically  make  or  break  con- 
nection. 

1,200,997.  Propelling  Apparatus  for  Ves- 
sels ;  L.  Y.  Spear,  Groton,  I'a.  App.  filed 
March  30.  1915.  Applicable  to  subma- 
rines approaching  greater  cruising  radius 
by  use  of  plurality  of  engines  of  differ- 
ent size  for  jiropelling  vessel. 

1,201,003.      Switch    or   Terminal    Box  ;    C. 

E.  Van  Duzer,  Cleveland,  Ohio.  App. 
filed  Sept.  24,  1912.  Easily  converted 
from  single  switch  box  to  "gang"  switch 
box. 

1,201,007.  Igniter  System  ;  E.  C.  Wilcox, 
Meriden,  Conn.  App.  filed  Feb.  27,  1914. 
Self-contained  spark  coil  carrying  essen- 
tial parts  of  system  other  than  batteries, 
interrupter  and  distributer. 

1,201,016.  System  of  Constant-Speed 
Motor  Control  ;  L.  Bradley,  Milwaukee, 
Wis.  App.  filed  Oct.  27.  1913.  Normally 
automatically  controlled  but  permitting 
manual  control  when  usual  conditions 
require  speed  change  desirable. 

1,201,018.  Electric  Relay;  H.  W.  Brown, 
Ithaca,  N.  Y.  App.  filed  Dec.  19.  1913. 
Self-inclosed  double  relay  for  protecting 
electric  circuit. 

1.201.031.  Circuit-Interrupting  System  ; 
C.  Le  G.  Fortescue,  Pittsburgh.  Pa.  App. 
filed  Oct.  7,  1915.  Means  for  interrupt- 
ing alternating-current  circuit  of  an  al- 
ternating-direct-current-distributing sys- 
tem to  be  responsive  to  direct-current- 
circuit  conditions. 

1.201.032.  System  of  Distribution  ;  C. 
LeG.  Fortescue,  Pittsburgh,  Pa.  App. 
filed  Oct.  7,  1915.  In  which  direct-current 
circuit  is  supplied  with  energy  from  an  al- 
ternating-cuirent  cir'-uit  through  current 
rectifying  device.  Circuit  weakens  in  al- 
ternating current  side. 

1,201,034.  Art  op  Utilizing  Hertzian 
Wave.'-.  ;  E.  R.  Gill,  Yonkers,  N.  Y.  App. 
filed  Jan.  29,  1914.  Means  for  i)roducing 
reliable  records  from  relatively  weak 
originating  aerial  impulses  by  developing 
process. 

1,201,036.  Pull-Socket;  D.  D.  Gordon,  Chi- 
cago, 111.  App.  filed  Feb.  12.  1914.  Me- 
chanical movement  applicable  to  pull- 
sockets. 
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l.-01,0i>2.  I'lHKAUM  ;  I'.  JukubvuiisUv,  I'itts- 
buiRh.  I'a.  App.  nioil  April  21.  IDIC.  liij- 
Ijioyoinont  In  nu'ihani.sin  lor  cpiMatiiiK 
Ma.sh   llKht    In   riiiinertloM    with   (hvarniH. 

1,201, (ICO.      Sound    Tiianhmittino    and    }{k- 

PnoDuciNo    Unit;    N.    A.    Kurmah,    Oak- 

and    i\il.     App.  niod  May  9,  lUU.     Com- 

Dliu'ii  unit  adapted  to  act  as  receiver  and 

transniltftM-. 

l.SOl.Ofifi.  Stop  for  Wire-Insulators;  M 
U.  Mar.sliall.  Now  Orloans,  l.a.  App. 
niod  Soi)t.  M.  1915.  Adapted  to  hold  an 
in.siilatinR  tube  at  dcvi.'^od  point.s  of  wire. 

1,201,074.  Kl.IOCTUIC  STOIiAUK  Hattkrv  •  S 
H.    Mortinxr  &    V.    K.    Hottonic,    I'lillailol- 


phia.  I'a.  App.  fU.'d  March  11,  1914. 
(^lalnn  h.iviiiR  vi'Dl  di'vicc  i)crniittinB  c.h- 
capo  of  na.s  witlinut  pcrniillinn:  escape  of 
electrolyte  regardless  of  inversion  of  cas- 
ing. 

1,201,07.').        I^OCKINQ     IjAMP-SOCKBT  ;     P.     J. 

Moushcy  &  .1.  R  West,  Youngstown, 
Ohio.  Api).  filed  Dec.  1 :!,  19ir>.  Means 
for  locking  lainj)  to  socket,  preventing  re- 
moval l)y  unauthorized  per.son. 
1,201,079.  WATnit-I.KVioL  Gagic;  C.  H.  New- 
ton, riftston,  I'a.  App.  tiled  Dec.  15, 
191  r>.  Means  for  indicating  at  a  point 
remote  from  tank  the  water  level. 

1.201,0S;i.       TlCl.KIMIONK    Attachmknt;    C.    O. 


Oldlleld,  Canton,  Kan.  App.  filed  June  7, 
1910.  For  enabling  a  person  on  a  party 
lino  to  listen  in  without  using  his  battery 
or  being  heard  on  the  line. 

1,201,086.        I'niMER     FOU     INTKIINAL-COMBUS- 

TiON  KNQiNiiS  ;  H.  O.  O'Neil,  New  York, 
N.  Y.  App.  filed  May  15,  1913.  Device 
neats  and  vapoi'izes  the  priming  charge 
suitable  to  bo  adapted  to  any  internal 
(•ombustion  engine. 

1,201,090.  Commutator;  J.  F.  I'arker,  Mo- 
bile, Ala.  App.  filed  Nov.  23,  1915.  Suit- 
able to  be  applied  to  cam-shaft  of  in- 
teiiial  combustion  engine.  Simi)lified  con- 
slruetlDii. 


1,1J().93S.  MicTiioD  AND  Apparatus  fou 
AMPi.iFviNij  Ki.KCTKic  IMPULSES ;  Reginald 
A.  Pessenden,  Brookline,  Mass.,  and  Louis 
Cohen,  Washington.  D.  C.  App.  filed  Sept. 
2.  1913;  issued  Sept.  5,  191G.  A  receiving 
apparatus  in  which  the  antenna-to-earth 
circuit  is  divided,  the  two  subordinate  cir- 
cuits being  in  close  inductive  relation.  A 
local  .source  of  radio  frequency  current  is 
included  in  one  of  the  branch  circuits,  and 
an  indicator  in  the  other;  the  coupling 
coils  are  magnetically  opposed  as  regards 
the  current  from  the  local  source. 

1,196,949.  Wireless  Signaling  System; 
VValton  Harri.son,  New  York,  N.  Y.  App 
filed  Jan.  6,  1910;  issued  Sept.  5,  1916.  A 
transmitter  for  wireless  telephony,  in  which 
a  jet  of  steam  impinging  upon  a  high- 
frequency  spark-gap  is  manometrically  af- 
fected by  vocal  vibrations,  and  thus  alters 
the  amplitude  of  the  radiated  waves. 

1,196,969.  Method  of  and  Apparatus 
FOR  Producing  Electric  Oscillations 
FROM  Alternating  Currents  ;  Joseph 
Murgas,  Wilkes-Barre,  Pa.  An  air-blast 
gap  producing  high-frequency  oscillations 
suitable  for  wireless  telephone  transmission. 
A  narrow  gap  with  pointed  steel  or  plati- 
num electrodes  is  connected  across  the  sec- 
ondary terminals  of  the  usual  alternating- 
current   transformer. 

1,197.366.  Wireless  Signaling  Appa- 
ratus :  Walter  Hahnemann,  Kiel,  Germany. 
Apr.  filed  Feb.  10,  1913;  divided  June  11, 
1914;  issued  Sept.  5,  1916.  A  transmitter 
for  wireless  signaling  by  conduction 
through  sea-water  ;  electrodes  are  mounted 
upon  the  hull  of  a  ship,  and  a  third  elec- 
trode suspended  fn  a  lower  plane. 


Fig.    1 — No.    1,198,699 — Control    Device    for 
Wireless  Signaling 

1,197,473.  Signaling  Device;  Percy  W. 
Fuller,  Boston,  Mass.  App.  filed  Feb.  17, 
1909;  renewed  Jan.  28,  1916;  issued  Sept. 
5,  1916.  A  device  intended  to  indicate  au- 
tornatically  the  direction  and  di.stance  from 
which  electric  waves  arrive.  Comprises  a 
moving  tube  containing  wave-responsive 
device    and    an    annunciator   system. 

1,198.270.  Apparatus  for  Utilization 
OF  Signal  Currents  for  Telegraphic, 
Radio  or  Other  Purposes  ;  Valdimar  Poul- 
sen,  Fredericksburg,  Denmark.  App.  filed 
March  5,  1915  ;  i.?sued  Sept.  12,  1916.  A 
recording  apparatus  for  producing  a 
permanent  indication  of  received  signals, 
which  comprises  a  jet  of  electricallv  con- 
ductive liquids  and  means  for  recording  its 
motions. 

1.198.699.  Control  Device  for  Wire- 
less Signaling  ;  Edwin  H.  Colpitts,  East 
Orange,  N.  J.  App.  filed  Sept.  11,  1915  ; 
Issued  Sept.  19,  1916.  A  transmitter  for 
radio  telegraphy,  in  which  a  relay  simul- 
taneously impresses  weak  radio  frequency 
currents  upon  the  input  of  an  audion-type 
relay  and  varies  the  plate  circuit  current  so 
as  to  reduce  the  power  consumption. 

1.198.700.  Control  Device  for  Wire- 
less Signaling  ;  Edwin  H.  Colpitts,  Ea.st 
Orange.    N.    J.      App.    filed    Sept.    16,    1915; 


Recent 

Radio 

Patents 

Notes  and  Comments  on  United  States 
Patents  on  Radio  Signaling  and  allied 
topics  issued  during  September,  1916. 


issued  Sept.  19,  1916.  A  regenerative  oscil- 
lator of  the  audion  type  for  transmission 
in  radio  telegraphy,  in  which  the  regenera- 
tive function  and  the  space  current  of  the 
plate  circuit  are  simultaneously  controlled 
by   the    sending   key. 

1,198,776.  Apparatus  for  Producing 
Oscillating  Current  ;  Josef  Scheissler, 
Baden,  Austria-Hungary.  App.  filed  April 
20,  1918  ;  issued  Sept.  19.  1916.  A  stable 
incandescent  solid  is  used  in  place  of  an 
unstable  arc,  in  an  oscillatory  circuit.  A 
.strong  blast  of  air  or  other  gas  is  thrown 
upon  the  incandescent  body,  for  cooling. 
Coupled  circuits  withdraw  the  oscillatory 
energy. 

1,199,176.  High-Power  Radio  Appa- 
ratus ;  Paul  J.  Hackett,  Seattle,  Wash. 
App.  filed  Dec.  27,  1915,  i.ssued  Sept.  26. 
1916.  A  multiple  diaphragm  telephone 
transmitter  for  wireless  telephony,  in  which 
the  connection  and  arrangement  are  such 
as  to  distribute  the  actuating  current  uni- 
formly between  various  units. 

1,199,180.  System  for  the  Transmis- 
sion of  Intelligence  ;  Raymond  A.  Heis- 
ing.  East  Orange,  N.  J.  App.  filed  Oct. 
9,  1915  ;  issued  Sept.  26,  1916.  A  radio- 
telephone transmitter  in  which  radio-fre- 
quency energy  is  led  to  the  input  circuit 
of  an  audion-type  amplifier  having  two  in- 
put electrodes  or  grids.  A  modulated  voice- 
current  affects  these  oppositely.  Further 
amplifiers  increase  the  power  of  the  modu- 
lated radio-frequency  current  resulting 
from  this  combination,  and  the  energy  is 
finally  radiated  from  an  antenna. 

1,199,213.  Transmitting  Apparatus 
p'Or  Wireless  Telegraph  Stations  ;  Fred- 
erick* G.  Simpson,  Seattle,  Wash.  App. 
filed  Nov.  29,  1915;  issued  Sept.  26,  1916. 
A  spark  apparatus  in  which  mercury  valves 
or  rectifiers  are  intended  to  prevent  oscilla- 
tions and  hence  to  enforce  pure  shock  ex- 
citation. 

Discussion 

United  States  patents  on  various  forms 
of  wireless  apparatus  and  their  use  are 
issuing  at  the  rate  of  few  over  100  per 
year.  During  July,  1916,  nine  were  pub- 
lished ;  these  were  reviewed  in  the  Elec- 
trical World  for  Aug.  19.  The  eleven 
patents  issued  in  Augu.st  were  taken  up  in 
the  Electrical  World  for  Sept.  16.  Of 
the  ten  specifications  sent  out  by  the  patent 
office  during  September,  the  most  intere.st- 
ing  are  those  having  to  do  with  the  appli- 
cation of  vacuum  relays,  of  the  audion 
tj-pe,    to   radio   telegraphy   and   telephony. 

Fig.  1  IS  reproduced  frorri  the  Colpitts 
patent,  No.  1,198,699,  mentioned  above. 
This  relates  to  radio  telegraphv  by  sus- 
tained waves,  and  is  designed  to  reduce  the 
amount  of  power  used  at  an  amplifying 
transmitting  station  by  cutting  down  "the 
plate  circuit  current  whenever  signals  are 
not  being  transmitted.  The  operation  of 
the  system  is  clear  from  a  consideration 
of  the  diagram,  in  which  it  is  seen  that 
the  output  of  the  small  radio-frequencv 
alternator  1,  is  led  through  relav-contacts, 
18.  to  the  input  electrode  4  of  an  audion 
amplifier,  3.  When  the  sending  kev  21  is 
held  down  for  a  dot  or  dash,  the"  output 
of  the  primary  generator  (which  mav  be 
either  an  alternator  or  some  equivalent, 
such  as  an  oscillating  relav)  is  impressed 
upon  the  grid  4  through  the  transformer  2 
and  condenser  23.     With  the  kev  down,  the 


Pig.    2 — No.    1,199,180 — System    for   Trans- 
mission of  Intelligence 

the  transforiner  primary  13.  It  is  in  this 
circuit  that  the  modulated  rr.dio-frequency 
currents  are  first  set  up. 

A  bank  of  amplifiers  17,  has  impressed 
upon  its  input  electrodes  the  resulting  cur- 
rent, with  the  result  that  in  the  transformer 
primary  18,  there  are  produced  more  power- 
ful modulated  currents  of  the  rav:iio  fre- 
((uency.  A  second  bank  of  amplifiers  22, 
further  increases  the  power  of  these  cur- 
rents ,and  passes  the  finally  amplified 
power  to  the  antenna  24  through  the  trans- 
former 23.  These  radio-frequency  cur- 
rents produce  electromagnetic  waves  in  the 
usual  way,  the  vocal  vibrations  being  im- 
pressed upon  them  as  amplitude  variations. 

The  operation  of  the  combined  amplifier 
and  rnodulator  4  is  dependant  upon  varia- 
tions in  its  amplifying  power  produced  by 
changes  of  its  grid  potential.  With  no 
voice  vibrations  affecting  it,  the  action  in 
simply  that  of  a  vacuum  repeater;  when 
the  grid  potentials  are  changed  by  the  ex- 
citation of  the  microphone,  however,  the 
multiplying  power  or  ampilflcation-ratio  of 
the  tube  changes.  Since  these  changes  in 
amplification  are  proportional  to  the  voice- 
action,  the  speech  modulations  are  Im- 
pressed upon  the  magnified  currents  de- 
rived from  the  source  1.  Thus  it  becomes 
possible  to  control  large  amounts  of  radio 
frequency  current  by  the  output  of  a  simple 
microphone.  It  is  stated  that  a  system  of 
transmitters  operating  on  this  plan  was 
used  in  the  transcontinental  and  trans- 
oceanic wireless  telephone  tests  of  about  a 
year    ago. 


intermediate  relay  contact  17,  closed  the 
circuit   of  the  grid  battery   12   through  the 

contact  i!6  ;  tnib  applies  ine  poteniiai  of  the 
portion  indicated  by  the  tap-olf  16,  which 
IS  adjusted  to  give  the  maximum  practical 
amplilication.  Tlius  the  waves  of  radio- 
Irequency  current  are  increased  in  power 
and  impiessed  upon  the  untenna-to-ground 
circuit  10,  9,  11,  by  way  of  the  output  cir- 
cuit comprising  tlie  plate  electrode  6,  the 
battery  7,  tlie  condenser  24,  and  the  trans- 
former primary  8. 

When  the  sending  key  is  up,  and  no  sig- 
nals are  to  be  transmitted,  the  circuit  of 
tlie  alternator  is  interrupted,  and  the  bat- 
ery  12  is  put  completely  in  circuit  by  its 
connection  through  the  relay  contacts  17 
and  23.  This  higher  applied  potential  in 
the  grid  circuit  is  negative,  and  so  results 
in  cutting  off  almost  entirely  the  powerful 
current  from  the  plate  circuit  battery  7. 
Thus  there  is  secured  a  marked  economy  in 
operation,  by  the  use  of  a  simple  but  in- 
genious  expedient. 

Heising's  patent  No.  1,199,180,  from 
which  Pig.  2  is  reproduced,  has  to  do  with 
radio  telephony  by  sustained  waves.  It  is 
directed  toward  solution  of  the  problem  of 
modulating  radiation  of  high  power  in  ac- 
cordance with  the  feeble  voice-vibrations 
set  up  by  a  microphone  transmitter. 
Briefly,  the  plan  is  to  modulate  a  feeble 
radio-frequency  current,  and  then  to 
amplify  the  modulated  current  to  whatever 
power  is  desired  for  transmission. 

From  the  diagram  it  will  be  seen  that 
the  first  amplifier  4,  which  is  also  a  modu- 
lator, has  two  grid  electrodes,  3  and  7.  A 
source  of  radio  frequency  alternating-cur- 
rent 1,  is  connected  to  grid  3,  and  the  fila- 
ment 5,  by  way  of  transformer  2.  A  cir- 
cuit containing  the  microphone  transmitter 
8  and  battery  9  is  coupled  to  the  circuit 
connecting  the  grids,  by  way  of  transformer 
10.  The  circuit  of  the  plate  or  output  elec- 
trode 6,  contains  the  power  battery  12  and 
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Complicated  Rate  Schedules 

AN  electric  range  salesman  attempting  recently  to 
sell  a  range  in  a  home  already  using  electricity  for 
other  purposes  was  met  with  the  statement  from  the 
lady  of  the  house  that  she  would  be  afraid  to  eat  food 
cooked  by  so  mysterious  a  force.  Fortunately  the  aver- 
age housewife  is  not  so  dubious  about  the  success  of 
the  electric  range,  but  to  the  lay  mind  there  is  alto- 
gether too  much  folderol  about  rate  systems  which  are 
not  only  difficult  to  understand,  but  make  the  task  of 
the  salesman  that  much  more  difficult.  A  company 
which  supplies  electricity  to  more  than  166,000  con- 
sumers, for  instance,  recently  published  a  schedule  of 
rates  for  electric  cooking  which  quotes  "4  cents  per 
kilowatt-hour  for  the  first  30  kw.-hr.  of  'active  con- 
nected load,'  "  and  later  explains  that  "the  active  con- 
nected load  is  100  per  cent  of  the  first  2  kw.  of  installed 
capacity  and  50  per  cent  of  the  connected  load  installed 
in  excess  of  2  kw."  The  company's  own  agents  despair 
of  getting  the  average  housewife  to  comprehend  this 
fully.  With  the  strenuous  efforts  now  being  made,  not 
only  to  electrify  the  home  but  to  develop  all  manner  of 
load  on  the  farm  and  in  the  shop,  might  it  not  be  well 
to  give  a  little  more  attention  to  plans  for  simplifying 
rate  schedules  also? 


Localizing  National  Activities 

THERE  is  a  decided  tendency  in  our  national  or- 
ganizations to  strengthen  local  sections  and  so  to 
make  more  definite  the  work  of  the  national  bodies  out- 
side of  headquarters.  This  month  an  important  meet- 
ing of  the  American  Institute  of  Electrical  Engineers 
was  held  in  Philadelphia  with  an  executive  meeting  of 
the  board  of  managers.  Some  misgivings  were  ex- 
pressed about  a  meeting  of  Institute  managers  outside 
of  New  York  being  well  attended ;  but  none  now  exists. 
Another  great  body,  the  National  Electric  Light  Asso- 
ciation has  also  made  plans  to  emphasize  the  activities 
of  its  geographical  sections  and  so  give  local  expres- 
sion to  the  constructive  work  which  that  society  is  do- 
ing and  has  done.  Another  evidence  of  this  same 
tendency,  though  perhaps  expressed  at  present  with 
less  definiteness,  is  the  formation  of  composite  local  or- 
ganizations of  civil,  electrical  and  mechanical  engineers 
to  express  what  may  be  called  the  engineering  senti- 
ment of  the  community  on  municipal  questions  which 
are  more  engineering  than  political  in  nature.  In  some 
cities,  notably  Chicago,  the  younger  engineers  have 
bonded  themselves  together  and  expressed  common 
purposes.  Other  communities,  such  as  Cleveland,  have 
given  local  expression  to  general  movements  through 


electrical  leagues,  embracing  representatives  of  all 
branches  of  the  electrical  industry  in  the  community. 
This  tendency  to  deepen  as  well  as  to  broaden  the  local 
work  of  the  national  associations  is  a  sign  of  healthy 
growth  and  should  be  fostered.  New  York's  traditions, 
Chicago's  energy,  San  Francisco's  optimism  together 
should  express  our  national  outlook  and  not  one  of  these 
alone.  We  should  therefore  make  our  activities  truly 
national  by  bringing  to  the  work  the  inspiration  of 
direct  viewpoints  of  local  as  well  as  so-called  national 
centers  of  influence. 


Progress  in  the  Gas  Standard 

TN  some  companies  which  furnish  both  electricity  and 
Agas  it  is  the  custom  in  one  of  these  branches  of 
service  to  refer  to  the  other,  not  specifically  by  name, 
but  as  "another  form  of  illuminant."  This  phrase  will 
need  revision  if  the  commissions  continue  to  authorize 
gas  companies  to  use  a  heating  unit  instead  of  a  light- 
ing unit  as  the  standard.  An  order  of  the  New  York 
Public  Service  Commission,  Second  District,  was  issued 
this  week  approving  the  new  standard  for  large  com- 
panies. It  follows  somewhat  closely  the  earlier  action 
of  the  Wisconsin  and  Massachusetts  commissions.  As 
the  movement  of  the  gas  companies  is  in  only  its  early 
stages,  further  advances  will  undoubtedly  follow  steadily 
in  the  application  of  their  product  for  industrial  pur- 
poses. Whether  the  ultimate  result  is  to  be  keener 
competition  or  a  closer  co-ordination  of  the  functions 
of  electric  and  gas  service,  the  coming  developments 
will  be  anticipated  with  alert  interest. 


Getting  the  Farm  Business 

EACH  year  more  people  use  electricity,  because  more 
radiating  transmission  lines  bring  homes  and  fac- 
tories within  reach  of  central  station  circuits.  The  de- 
sire for  electric  service  by  those  not  within  reach  of 
such  circuits  has  led  to  the  development  of  home  and 
farm  lighting  outfits.  That  these  are  expressive  of  pub- 
lic appreciation  of  the  usefulness,  convenience  and 
safety  of  electricity  goes  without  saying.  Their  rela- 
tion to  central  station  growth  is  perhaps  a  second  sig- 
nificant feature.  It  is,  of  course,  an  accepted  fact  that 
economically,  electrical  energy  supply  is  best  furnished 
from  central  sources.  It  is  not  as  well  realized  that 
distribution  costs  hold  back  development  in  sparsely- 
settled  districts  which  must  wait  before  they  can  get 
all  the  benefits  of  central  station  service.  In  this  field 
there  is  a  wide  market  for  small  generating  sets, 
which  bring  to  the  farmer  and  the  isolated  suburbanite 
clean,  safe  lighting  and  a  limited  opportunity  to  use 
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small  motor-operated  devices  and  electrical  cooking  ap- 
pliances. 

The  technical  problems  involved  in  the  development 
of  these  outfits  offer  an  interesting  field  for  specula- 
tion. The  generators  in  the  sets  on  the  market  are  usu- 
ally low-voltage  machines.  This  means  special  motors, 
lamps  and  devices.  In  many  cases  it  also  means  special 
wiring.  With  these  several  factors  in  mind  comes  also 
the  question  of  marketing  and  installing  the  sets.  One 
large  distributer  has  issued  a  farmers'  handbook  on 
electricity  in  which  the  suggestion  is  made  that  the 
farmer  have  the  nearest  electrical  contractor  wire  his 
house  and  that  the  wiring  be  up  to  standard  under- 
writers' requirements  for  the  ordinary  voltage  of  cen- 
tral station  distribution.  This  is  sound  advice.  The 
industry  must  look  ahead  and  see  that  these  farmer  cus- 
tomers are  so  educated  to  the  advantages  of  electricity 
that  the  lesson  will  stick.  We  are  believers  in  what 
might  be  called  the  "light-every-home  movement";  but 
if  such  a  movement  is  to  react  finally  to  the  best  inter- 
ests of  the  customer  the  electrical  trade  must  be  a  part 
of  it,  and  the  farmer  should  not  get  a  bad  start  with 
inadequate  wiring  or  toy  horsepower. 


Struggling  Against  Higher  Costs 

PRESENT  costs  of  materials  and  labor  in  the  elec- 
trical industry  force  conjectures  about  the  future. 
They  appall  the  conservative  operator,  they  cause  hesi- 
tation even  with  the  buyer  who  is  temperamentally  in- 
clined to  take  a  chance.  Neither  manufacturer  nor 
user  feels  wholly  comfortable  over  the  uncertainties  of 
1917  and  1918  prices.  If  one  can  readily  adjust  the 
prices  of  his  products  as  his  costs  fluctuate  the  outlook, 
is,  of  course,  less  serious  than  in  those  cases  where 
prices  are  definitely  fixed.  But  while  the  manufacturer 
can  alter  his  schedule  for  the  consumers  of  his  prod- 
ucts he  is,  at  the  first  stage  in  his  processes,  a  con- 
sumer of  raw  materials  and  a  buyer  of  labor ;  and  if  he 
buys  less  advantageously  than  his  competitor  he  is  han- 
dicapped. With  the  central  station  manager  any  effort 
to  recoup  extra  costs  from  the  consumers  by  means  of 
higher  rates  is  a  step  which  it  is  difficult  to  take. 

At  the  outset  of  the  recent  advances  in  raw  materials 
the  American  manufacturer  of  electrical  apparatus  was 
confronted  by  grave  problems  in  the  resulting  costs. 
He  did  not  reach  a  solution  of  these  problems  wholly  by 
the  easy,  simple  means  of  making  a  horizontal  increase 
in  prices  corresponding  mathematically  to  the  higher 
quotations  on  raw  materials.  He  called  in  his  designers 
and  they  got  busy.  By  redesigning  apparatus  they 
made  it  possible,  without  lessening  the  efficiency  of  the 
manufactured  product,  to  absorb  part  of  the  cost  of  raw 
materials.  In  some  instances  they  substituted  elements 
of  labor  cost  for  elements  of  raw  material  cost  and  thus 
contributed  to  the  general  desired  result.  To  this  kind 
of  skillful  work  is  due  in  part  the  fact  that  the  rise  of 
nearly  200  per  cent  in  copper  and  the  marked  advances 
in  other  metals  have  not  been  incorporated  in  the  full 
measure  of  their  large  size  into  all  prices  of  electrical 
apparatus  marketed  by  the  manufacturer. 


If  the  limit  of  the  possibilities  in  redesigning  is 
reached  prices  will  naturally  move  upward  with  any 
further  advances  in  raw  products.  There  is  not  a 
unanimity  of  opinion  in  the  industry  as  to  whether 
prices  have  reached  the  high  level,  will  go  higher  or  will 
react.  The  query  is  interlaced  with  so  many  domestic 
and  foreign  issues  that  prediction  is  dangerous.  But  j 
the  problem  of  whether  or  not  the  entire  industry  is 
facing  a  permanently  higher  level  of  costs,  or  even  a 
higher  level  for,  say,  two  years  more,  merits  the  closest 
study  of  the  best  minds.  For  average  costs  of  produc- 
tion and  hence  the  rate-making  influences  of  the  period 
will  have  a  large  effect  upon  central  station  develop- 
ment. 


Problems  of  the  Small  Plant 

ELSEWHERE  in  this  issue  appears  an  article  which 
described  rather  unusual  commercial  methods  and 
results  as  worked  out  by  a  keen-witted  woman  manager 
for  a  typical  small  plant  similar  to  scores  to  be  found 
scattered  through  the  rural  districts  of  the  country. 
The  results  obtained  show  how  essential  a  knowledge 
of  the  habits  and  temper  of  the  community,  coupled 
with  a  disposition  to  meet  them  cheerfully,  is  to  the 
well-being  of  an  electrical  supply  company  working  in 
small  towns.  The  system  under  consideration  started 
with  the  development  of  a  small  water-power  and  its 
connection  through  a  local  distribution  system,  which 
had  been  giving  night  service  only  on  a  woefully  abused 
flat  rate.  The  first  step  was  to  drop  the  flat  rate  and 
meter  the  energy,  a  step  into  a  quagmire  of  protest,  as 
might  have  been  expected.  The  regulation  scale  of 
prices  hit  the  small  consumer  hard  considering  his 
previously  acquired  easy-going  habits  of  wastefulness.  | 
After  a  brief  period  of  contemplation  a  new  optional 
rate  was  devised,  characterized  by  a  low-energy  charge 
coupled  with  a  minimum  of  $2  a  month.  At  the  rate 
set  this  $2  a  month  amounted  to  34  kw.-hr.,  considered 
ample  for  small  consumers.  The  arrangement  was  suf- 
ficiently liberal  to  quiet  protests  and  at  the  same  time 
it  gave  for  large  consumers  using  energy  under  the 
regular  schedule  the  benefit  of  their  higher  consump- 
tion. Other  questions  involving  rates  and  investments 
also  presented  themselves  and  were  successfully 
disposed  of  as  will  be  noted  from  a  reading  of  the 
article  in  question. 

One  problem  in  particular  was  handled  in  thorough 
Yankee  fashion.  In  this  case  the  people  of  a  village  of 
some  500  inhabitants  14  miles  away  appealed  for  service 
and  were  determined  to  get  it,  with  a  persistency  and 
alertness  characteristic  of  the  Middle  West.  The 
village  to  be  benefited  turned  out  with  abundance  of 
men  and  teams,  and  helped  the  construction  gang  in 
every  way  practicable,  so  that  the  three-phase  trans- 
mission line  was  built  at  a  cost  of  only  $425  per  mile. 
An  additional  $3,000  investment  fitted  up  the  local  dis- 
tribution system,  and  the  first  year's  returns  have  al- 
ready justified  the  investment.  The  results  of  these 
experiments  in  enterprise  have  fully  justified  the  means, 
and  set  a  good  example  for  those  who  have  to  deal 
with  electrical  distribution  on  a  small  scale. 
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Lighting  of  an  Art  Museum 

ILLUMINATION  such  as  was  worked  out  for  the  new 
Cleveland  Museum  of  Art,  as  described  in  this  issue, 
serves  as  a  subject  for  profitable  study.  The  work  was 
fortunately  placed  in  the  hands  of  experts  who  were 
lucky  both  in  the  architectural  situation  and  in  the 
cordial  co-operation  of  all  those  interested  in  the  work. 
In  this  installation  the  end  constantly  in  mind  was  not 
only  to  give  the  galleries  the  best  natural  lighting  that 
could  be  secured,  but  also  to  make  the  lighting  as  nearly 
uniform  as  possible  by  day  and  by  night,  the  former 
aim  being  accomplished  by  an  ingenious  method  of  nat- 
ural light  control.  The  general  scheme  of  illumination 
is  that  found  frequently  in  art  galleries,  of  providing 
diffusing  skylights  in  the  ceilings  receiving  their  illumi- 
nation not  directly  but  through  the  roof  skylights  above, 
chiefly  by  diffusion  from  the  walls  of  the  space  between. 
Owing  to  the  variations  of  light  with  the  passage  of 
the  sun  and  varying  daylight  conditions  it  is  usual  to 
provide  means  for  modifying  the  intensity  of  the  avail- 
able light.  In  the  Cleveland  Museum  the  plan  adopted 
seems  to  have  been  singularly  successful. 

At  night  illumination  is  obtained  by  a  method  again 
not  unfamiliar  in  art  galleries,  of  placing  lighting  units 
in  reflectors  above  the  lower  skylight,  cross  firing,  so 
to  speak,  over  the  axis  of  the  skylight  so  as  to  throw 
the  light  well  on  the  walls.  Advantage  has  been  taken 
of  the  development  of  so-called  "daylight"  incandescent 
lamps,  these  being  used  throughout  the  installation  in 
special  reflectors  somewhat  hooded  to  prevent  too  much 
downward  glare.  The  bulbs  themselves,  still  further 
to  screen  the  light,  were  slightly  etched.  The  necessity 
for  the  addition  of  the  hoods  on  the  lower  rim  of  the 
reflectors  emphasizes  what  is  a  really  vital  need  of 
illuminating  engineering,  a  supply  of  commercial  re- 
flectors considerably  deeper  than  those  in  common  use, 
so  as  better  to  conceal  the  source  and  to  direct  the  light 
in  a  somewhat  narrower  angle  than  is  otherwise  avail- 
able in  a  diffusing  unit. 

The  engineers  were  fortunate  in  dealing  with  a 
building  architecturally  well  suited  to  the  requirements 
of  the  case,  instead  of  being  forced  into  the  use  of  lamps 
placed  below  the  ceiling  of  the  galleries  themselves. 
Another  ingenious  scheme  applied  to  the  garden  court 
accomplished  a  pleasing  effect  by  paneled  lantern  units 
with  carefully  arranged  distribution  of  light,  the 
lanterns  being  equipped  with  daylight  lamps.  Still 
more  striking  is  the  plan  devised  for  lighting  the  cen- 


tral fountain.  The  court  is  roofed  in,  and  directly  above 
the  fountain  is  a  projecting  lens  system  supplied  with 
light  from  above,  and  provided  with  a  stop  which  can 
be  focused  to  throw  the  light  exactly  upon  the  fountain 
area  so  that  from  a  concealed  source  it  is  lighted  as  a 
definite  and  sharply  outlined  object.  Altogether  the 
feats  accomplished  represent  a  notable  advance  in  thi 
always    difficult    lighting    of    buildings    of    this    class 


Single-Phase  Power  Production 

IN  the  early  days  of  alternating-current  generation 
and  distribution,  before  the  advent  of  the  alternating- 
current  motor,  single-phase  generators  were  the  rule 
At  present,  the  polyphase  generator  is  the  rule  and 
the  single-phase  generator  the  exception.  The  mechan 
ical,  electrical  and  economical  superiorities  of  the  poly- 
Phaser  over  the  single-phaser  are  now  too  well  known  to 
evoke  discussion.  Occasionally,  however,  a  large  load 
presents  itself,  which  is  essentially  single-phase,  and 
which  does  not  permit  of  being  divided  into  three  parts. 
Such  a  load  tends  seriously  to  unbalance  the  polyphase 
system  to  which  it  is  applied.  Within  recent  times  the 
condition  was  met  by  installing  a  phase  balancer  set. 
Single-phase  power  production,  especially  through  phase 
balancers,  was  very  ably  handled  in  a  paper  read  by 
Messrs.  E.  F.  W.  Alexanderson  and  G.  H.  Hill  at  the 
recent  meeting  of  the  A.I.E.E.  in  Philadelphia. 

In  the  direct-current  three-wire  distribution  system, 
difficulties  often  present  themselves,  by  reason  of  rel- 
atively large  changes  of  load  occurring  on  one  side  only 
of  the  system.  This  difliculty  is  frequently  met  by 
installing  a  rotating  balancer  set,  capable  of  transfer- 
ring half  of  the  excess  from  the  heavier  loaded  side  to 
the  lighter  loaded  side,  the  action  being  automatic  and 
immediately  effective  within  the  limits  of  power  cov- 
ered by  the  balancer.  The  new  rotating  phase  balancers 
offer  a  certain  analogy  to  the  old  direct-current  bal- 
ancers, with  the  understanding  that  in  the  new  alternat- 
ing-current machines  the  transfer  of  load  must  be  made 
from  one  phase  to  the  other  within  the  limits  of  each 
successive  half  cycle;  whereas  in  the  old  direct-current 
machines  the  transfer  was  continuous.  Moreover, 
when  constructed  in  the  synchronous  type,  they 
can  be  designed,  without  large  extra  cost,  to  serve  also 
as  rotary  condensers  for  the  automatic  improvement  of 
the  power  factor,  as  well  as  for  the  automatic  improve- 
ment of  the  balance  of  the  system. 


iiHiiiiiuiiiiiiiiiiiiiiiiiniiiiiiiiniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


NEXT  week,  in  the  public  relations  The  Coitling  IsSUeS 
number  of  the  Electrical  World 
for  November,  among  other  articles  and  features 
bearing  upon  public  policy  and  executive  management, 
an  interesting  discussion  is  planned  on  the  reward  of 
ably-managed  public  utilities  by  the  principle  of  the 
London  sliding  scale.  The  use  of  special  electric  trucks 
in  central  station  work  is  the  subject  of  another  timely 
article  for  the  company  executive.  A  test  of  the  energy 
consumption  required  to  heat  a  seven-room  dwelling  in 
a  Pacific  Coast  city  gives  data  on  which  to  base  a  better 
understanding  of  the  future  of  this  house-heating  field 


in  localities  where  very  cheap  energy  is 
available.  In  the  station  operating  num- 
ber, dated  Nov.  11,  a  leading  article  will  outline  the  de- 
velopments in  meter-testing  methods  and  apparatus  in- 
troduced by  a  Western  operating  company.  Tests  to 
determine  the  heating  of  underground  high-voltage  ca- 
bles will  be  described  in  this  number,  which  will  also  in- 
clude the  regular  departments  for  the  engineer  and 
commercial  man.  Under  date  of  Nov.  15  will  be  issued 
the  fifth  number  of  Electrical  Merchandising,  the 
new  monthly  magazine  of  the  electrical  trade  supple- 
menting Electrical  World  service. 
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RATE  CUT  FOR  ELECTRIC  GARAGES 

First  Step  in  Chicago  Demand  Charge  Reduced  from 

50  to  25  Kw. — Expected  to  Encourage 

Smaller   Garages 

Before  a  meeting  of  the  Chicago  Electrical  Vehicle 
Section  of  the  National  Electric  Light  Association  on 
Oct.  24,  at  which  A.  C.  Downing  of  the  Anderson  Elec- 
tric Car  Company  of  Detroit  was  speaker  of  the  day, 
George  Jones  of  the  Commonwealth  Edison  Company 
announced  a  reduction  in  rates  for  electrical  garages. 
This  is  the  second  reduction  within  a  year.  In  July, 
when  a  general  rate  reduction  was  announced,  the  elec- 
tric garages  were  among  the  many  who  were  benefited. 
The  present  reduction,  however,  applies  only  to  the  cus- 
tomer taking  service  on  a  limited  hour  schedule  such 
as  electric  vehicle  garages. 

In  the  existing  rate  the  demand  charge  is  $1.40  per 
kilowatt  for  the  first  50  kw,  and  75  cents  for  each  addi- 
tional kilowatt  demand.  In  the  reduced  rate  soon  to 
be  effective,  the  demand  charge  is  $1.40  per  kilowatt 
for  the  first  25  kw.,  and  75  cents  per  kilowatt  for  the 
excess.    No  change  is  made  in  the  energy  rate. 

This  reduction  will  make  a  difference  of  about  $18  a 
month  in  the  bills  of  the  larger  garages.  Moreover, 
the  fact  that  the  first  step  in  the  demand  charge  is 
reduced  from  50  to  25  kw.  is  expected  to  encourage 
smaller  garages. 

In  speaking  of  the  past  and  present  policies  of  elec- 
tric vehicle  manufacturers  Mr.  Downing  said  that  five 
manufacturers  had  been  accused  of  being  selfish, 
of  grasping  in  trying  to  make  a  profit  on  accessories  and 
parts.  Fortunately  that  condition  no  longer  exists.  The 
manufacturers  now  wish  to  assist  everyone  who  has 
an  interest  in  the  electric  vehicle. 


IMPORTANT  CHANGES  IN 

JOVIAN  CONSTITUTION 

Dues  Increased  from  $2  to  $4  a  Year  and  Co-operation 

with  Society  for  Electrical  Development,  Inc., 

Assured — Chicago  Degree  Team  Wins  Cup 

Practically  all  of  two  extraordinarily  long  sessions  at 
the  convention  of  the  Jovian  Order  on  Thursday,  Oct. 
19,  was  devoted  to  consideration  of  the  constitutional 
revisions  presented  by  the  committee  on  Mercury's  re- 
port. Oscar  C.  Turner  of  Chicago,  the  spokesman  of 
this  committee,  recommended  that  the  revised  constitu- 
tion be  accepted.  It  was  also  recommended  that  the  pro- 
motion committee  be  continued ;  that  a  new  committee — 
a  speakers'  committee —  be  organized ;  that  an  insurance 
committee  be  appointed  to  decide  upon  accepting  an  in- 
surance company's  offer,  which  places  at  the  refusal  of 
members  a  special  Jovian  accident  insurance  policy  at  a 
low  rate;  and  that  committees  on  "railroad  rate  revi- 
sion," on  "terms  and  discounts"  and  on  "civic  co-opera- 
tion" be  appointed. 

Four  important  features  of  the  new  constitution  deal 
with  dues,  chartering  local  leagues,  substitute  for  initi- 
atory services,  and  the  nomination  of  a  complete  regular 
ticket  of  candidates  two  months  in  advance  of  the  con- 
vention date. 

The  discussion  over  increasing  the  dues  from  $2  to  $4 


a  year  was  lively.  A.  M.  Wilson  of  Cincinnati  fought 
against  any  increase,  declaring  that  it  should  be  easier 
to  operate  the  order  now  on  $2  per  annum  than  it  was 
when  the  membership  was  small;  that  the  official  publi- 
cation The  Jovian  should  not  be  conducted  at  a  loss; 
that  members  in  arrears  should  be  summarily  dropped, 
and  that  the  Order  really  does  not  need  more  money. 
He  doubted  also  whether  increased  dues  would  mean  in- 
creased funds,  because  the  membership  will  necessarily  j 
decrease  in  numbers  because  of  it. 

Operating  Costs  $3.08  Per  Member 

Martin  J.  Wolf  of  St.  Louis,  in  championing  the  in- 
crease in  dues,  stated  that  the  expenses  of  operating  the 
order  are  $3.08  per  member  while  the  dues  are  but  $2. 
He  also  maintained  that  the  work  of  the  order  was  con- 
ducted economically  and  that  The  Jovian  is  cheap  at  any 
price.  The  Jovian  Order  as  the  sales  force  for  co-op- 
eration must  have  funds  to  carry  on  its  work,  he  said, 
and  plans  for  a  "100  point  committee"  whose  duty  it 
will  be  to  sell  the  $4  dues  idea  to  the  entire  membership 
would  be  formulated. 

The  measure  failed  to  carry  on  the  first  ballot;  but 
on  a  reconsideration  of  the  question  the  increase  was 
passed  on  the  second  ballot.  Beginning  with  1917  the 
yearly  dues  of  the  Jovian  Order  will,  therefore,  be  $4 
instead  of  $2. 

On  Friday  only  one  business  session  was  conducted. 
Three  speakers  addressed  the  delegates.  They  were:  J. 
M.  Wakeman  and  H.  W.  Alexander  of  New  York,  and 
W.  A,  Layman  of  St,  Louis.  The  theme  of  Mr.  Wake- 
man's  talk  was  well  summarized  in  his  own  statement 
that  now  and  henceforth  there  will  be  no  more  compe- 
tition between  the  Society  for  Electrical  Development, 
Inc.,  and  the  Jovian  Order  than  there  is  between  the 
hands  of  a  man  swinging  a  sledge.  This  sort  of  co-op- 
eration, said  he,  will  make  these  two  orders  the  greatest 
trade  influences  in  this  country.  Mr.  Alexander  ex- 
plained the  uses  of  the  advertising  and  promotion  work 
that  is  being  done  to  stimulate  interest  in  America's 
Electrical  Week. 

Mr.  Layman  made  a  scholarly  address  on  "Building  a 
Career,"  which  will  be  printed,  read  in  every  Jovian 
League,  and  sent  to  every  Jovian. 

While  the  preparations  for  balloting  for  officers  of 
the  ensuing  year  were  in  progress  Henry  L.  Doherty 
of  New  York,  arrived.  In  a  few  words  he  expressed  the 
belief  that  in  the  coming  year  the  Jovian  Order  would 
do  big  things.  He  urged  that  care  be  exercised  lest  tT 
the  slogans  of  the  Jovians  and  the  Society  for  Electrical 
Development,  Inc.,  become  merely  empty  sounds.  He 
hoped  that  this  year  would  see  the  establishment  of  an 
even  higher  esprit  de  corps  among  electrical  interests. 

Chicago  Wins  Degree  Team  Contest 
The  many  enjoyable  entertainment  features  of  the 
convention  were  carried  out  in  accordance  with  the  pro- 
gram, with  the  exception  of  the  automobile  race,  which 
was  abandoned  on  account  of  the  rain.  The  degree  team 
contest  was  won  by  the  Chicago  team,  and  the  cup  was 
thus  taken  from  St.  Louis.  The  prize  for  the  best  indi- 
vidual character  was  awarded  to  H.  S.  Neill  of  Chicago. 
Lucky  numbers  in  the  automobile  drawing  were  held  by 
D.  N,  Elbert  of  Richmond,  Ind,,  and  Carson  P.  Harris 
of  Indianapolis.    In  point  of  out-of-town  attendance  this 
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year's  convention  was  said  to  be  the  best  in  the  history 
of  the  order. 

Election  of  Officers 

The  election  of  officers  resulted  as  follows:  Jupiter, 
Henry  L.  Doherty,  president  Henry  L.  Doherty  Com- 
pany, New  York  City;  Mercury,  Ell  C.  Bennett,  St. 
Louis,  Mo. 


MEMBERS  OF  THE  CONGRESS 

District 

Congressman 

Address 

1 
2 

Edward  F.  Hail 

P.  S.  Klees 

Tel-Electric  Company,  Houston,  Tex. 

Franklin  Electric   Manufacturing  Company,   Hartford, 

Conn. 
New  York  (N.  Y.)  Telephone  Company. 
V.  V.  Fittings  Company,  Philadelphia,  Pa. 
Fostoria  Incandescent  Lamp  Company,  Grand  Rapids, 

Mich. 
Western  Klectrio  Company,  Atlanta,  Ga. 
WiUiam  A.  Burchard  Company,  Norfolk,  Va. 
Shreveport  (La.)  (^las  &  Electric  Company 
W.  N.  Matthews  &  Brother,  St.  Louis,  Mo. 
Landers,  Fra^y  &  C.ark  Company.  Chicaio.  III. 
Western  Electric  Company,  .Seattle,  Wash. 
Mountain   States   Telegraph    &   Telephone   Company, 

Denver,  Colo. 
Pacific  Electric  Manufacturing  Company,  San  Francisco, 

3 
4 
5 

James  R.  PoUok 
William  Gloeckner 
W.  J.  Trott 

6 
7 
8 
9 
10 
11 
12 

13 

CD.  Cahaniss 
W.  A.  Burchard 
J.  E.  Cowles 
Martin  J.  Wolf 
E.  W.  Donoho 
J.  I.  Colwell 
John  F.  Greenwalt 

Thomas  E.  ColUns 

14 
15 

P.  T.  Davies 
George  L.  Guy 

Montreal  fP-.Q.)  Light,  Heat  &  Power  Company 
Public   Utilities   Commission  of   Manitoba,    Winnipeg, 
Manitoba 

STATESMEN 


Statesmen 


Alabama 


Arizona 

Arkansas  — 
California. . . 
Colorado  . .  . 
Connecticut. 


Delaware 
Florida.  .  . 
Georgia  . . 
Idaho . . . . 
Illinois 


Indiana. 


Iowa 

Kaasas . . . 
Kentucky . 
Louisiana. 
Maine.  . . . 
Maryland. 


Massachtisetts . 

Michigan 

Minnesota.  .  .  . 


MLssi.ssippi . 
Missouri . . . 


Address 


Montana. . 
Nebraska . 


Nevada 

New  Hampshire. 

New  Jersey 

New  York 

North  Carolina. 
North  Dakota .  . 

Ohio 

Oklahoma 


Pennsylvania. . . 
Rhode  Island . . . 

South  Carolina. 
South  Dakota .  , 
Tennessee 


Texas. 
Utah.. 


Vermont. 
Virginia. . 


Washington.  . 
West  Virginia. 


Wisconsin 

;  Wyoming 

Pro\'ince  of  Alberta. 
iProvinoe  of  British 

Columbia 

iProvince  of  Ontario . 


iProvince  of  Quebec . 


H.  W.  Matthews 

None 

H.  C.  Couch 
Murray  Orrick 
A.  F.  Traver 
James  T.  Hessel 

A.  L.  Fader 

H.  R.  Worthington 
Rawson  Collier 
Ernest  C.  Kierstad 
J.  S.  Corby 

R.  Percy  Oblinger 

B.  H.  Du'-bin 
J.  E.  Taylor 
Paul  Tafel 

W.  E.  Clement 
T.  J.  Brown 
CPhilUpsHill 

M.O.Troy 

J.  A.  Cavanaugh 

0.  A.  Rofelty 


W.  F.  Gorenflo 

A.  P.  Denton 

None 

I.  B.  Zimmerman 

None 

C.  B.  Burleigh 

Herman  C.  Heidrich 

H.  E.  Cleland 

A.  V.  Harrill 

None 

A.M.  Wilson 

H.  E.  Musson 

A.  S.  Moody 

C.  L.  Peirce 

E.  R.  Davenport 

W.  W.  Fuller 

None 

Frank  Flournoy 

W.  R.  Phipps 

Leo  Brandenburger 

E.  E.  Larrabee 

Guy  E.  Seller 

Carl  Uhden 
W.  R.  Powers 

Walter  B.Crabtree 

None 

Norman  S.  Richards 

Roy  S.  Davis 
J.  H.  Sehimiacher 

E.  N.  Hyde 


Burgoon-Matthews  Electric  Company,  Bir- 
mingham 

Arkansas  Power  Company,  Arkadelphia 
Western  Electric  Company,  San  Francisco 
Denver  Gas  &  Electric  Light  f'ompany 
Hessel  &  Hoppen  Electric  Company,   New 

Haven 
Newark  Garage  &  Electric  Company,  Newark 
Florida  Electric  Company,  Jacksonville 
Georgia  Railway  &  Power  Company,  Atlanta 
Milner 
Bryan-Marsh  Electric  Works  of  the  General 

Electric  Company,  Chica"o 
IndianapoUs  Electric  Supply  Company,  In- 
dianapolis 
Bryan-Marsh  Electric  Works,  Des  Moines 
Western  Electric  Company,  Kansas  City 
H.  C.  Tafel  Electric  Company,  Louisville 
New  Orleans  Railway  &  Light  Company 
General  Electric  Company,  Boston,  Mass. 
Doubledav-Hill    Electric    Company,    Wash- 
ington, D.  C. 
General    Electric    Company,    Schenectady, 

N.  Y. 
Benton  Harbor-St.  ,Ioe  Railway  &  Light  Com- 
pany, Benton  Harbor 
Minneapolis     General     Electric     Company, 
MinneapoUs.     (North  and  South  Dakota 
attached  to  Minnesota.) 
Gulfport  &  Mississippi  Coast  Traction  Com- 
pany, Gulfport 
Denton  Engineering  &  Construction  Com- 
pany, Kansas  City 

Omaha  Electric  Light  &  Power  Company, 
Omaha 

General  Electric  Company,  Boston,  Mass. 
Electric  Repair  &  Motor  (!!ompany.  Newark 
Electrical  World,  New  Y'ork  City 
Southern  Power  Company,  Winston-Salem 

University  of  Cincinnati,  Cincinnati 
Telephone  Gas  &  Electric  Company,  Okla. 
Pacific  States  Electric  Company,  Portland 
Hubbard  &  Company,  Pittsburgh 
Narragansctt     Electric     Light     Company, 

Providence 
Isle  of  Palms  Traction  Company,  Charleston 

Cumberland  Telephone  &  Telegraph  Com- 
pany, Memphis 

Brush  Electric  Light  Company,  Galveston 

0.  H.  Davidson  Equipment  Company,  Salt 
Lake  City. 

Twin  State  Gas  &  Electric  Company,  Ben- 
nington 

Virginia  Railway  &  Power  Company,  Rich- 
mond 

Washington  Water  Power  Company,  Spokane 

Consolidated  Heat,  Light  &  Power  Company, 
Huntington 

Mechanical  Appliance  Company,  Milwaukee 

Northern  Electric  Company,  Alberta 

Davis-Hartney  Company,   Vancouver 
Schumacher-Gray  Company,  Ltd.,  Winnipeg, 

Man. 
Northern  Electric  Company,  Montreal 


NEW  ENGLAND  PUBLIC 

RELATIONS  SATISFACTORY 

New  Public  Policy  Committee's  First  Report  Receives 

Wide  Discussion  at  New  England  Section, 

N.  E.  L.  A.,  Convention  at  Pittsfield 

With  a  total  registration  of  about  500,  the  New  Eng- 
land Section  of  the  National  Electric  Light  Association 
convened  last  week  at  the  Maplewood  Hotel,  Pittsfield, 
Mass.,  both  weather  and  representative  attendance  mak- 
ing the  gathering  one  of  the  best  in  the  history  of  the 
organization.  Following  a  dansant  Tuesday  evening, 
the  regular  business  sessions  opened  Wednesday  mom- 


R.   W.   ROLLINS 

President  Js^ew  England  tiection 

N.  E.  L.  A. 


ing  with  President  W.  S.  Wyman  in  the  chair.  The  re- 
port of  the  secretary.  Miss  O.  A.  Bursiel,  showed  the 
section  to  have  a  total  present  membership  of  1193,  a 
gain  of  21.9  per  cent  in  the  past  year. 

From  the  headquarters'  office  at  149  Tremont  Street, 
Boston,  18,000  pieces  of  mail  matter  were  sent  out  in 
the  past  twelve  months.  Much  effective  work  has  been 
done  by  this  office  in  the  correction  of  false  reports  in 
the  dailies  of  New  England  relative  to  fire  causes  involv- 
ing electric  wiring,  many  retractions  having  been  pub- 
lished by  the  local  newspapers  in  this  section  upon  re- 
ceipt of  advices  from  the  New  England  section  disprov- 
ing the  alleged  electrical  causes  of  fires.  The  report  of 
the  treasurer  showed  a  balance  of  $818  in  the  company's 
possession.  The  membership  committee  reported  a  pros- 
pective list  of  about  2410  for  the  coming  year's  en- 
deavors. 

Comprehensive  plans  for  bettering  public  relations 
were  outlined  by  Chairman  E.  S.  Mansfield,  of  the  ad- 
vertising and  publicity  committee,  and  Eugene  Carpen- 
ter, Newton,  Mass.,  chairman  of  the  educational  com- 
mittee. The  sale  of  "large"  power  and  industrial  heat- 
ing problems  occupied  the  first  day's  sessions.  Thurs- 
day's program  included  accounting,  public  policy  and 
public  service  commission  sessions,  with  addresses 
scheduled  by  prominent  public  utility  commissioners, 
and  a  review  of  electric  vehicle  development.  Friday 
was  planned  as  a  commercial  day. 

Public  Policy  Committee  Finds  Conditions 
Satisfactory 
The  newly  formed  public  policy  committee  presented 
its  first  report,  R.  W.  Rollins  of  Worcester,  Mass.,  be- 
ing chairman.  Generally  satisfactory  conditions  were 
noted  in  the  industry  with  respect  to  regulation,  growth 
of  business,  and  municipal  operation.  The  report  in- 
cluded a  resume  of  the  development  of  the  art  of  cen- 
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tral  station  supply  and  (|uoted  data  from  the  Electri- 
cal VVoKLU  relative  to  the  K'"owlh  of  the  output  and  in- 
come of  plants  in  the  last  three  years.  Favorable 
weather  eoiiditions,  it  was  stated,  have  made  the  past 
eighteen  months  a  banner  period  for  the  hydroelectric 
companies. 

All  the  New  Envfland  states  now  have  commission 
regulation  according  to  the  committee,  which  was  of  the 
opinion  that  the  restriction  of  the  authority  of  the 
Massachusetts  Gas  and  Electric  Light  Commission  to 
the  supervision  of  gas  and  electric  light  companies, 
water  and  hydroelectric  companies  is  more  advantageous 
than  the  plan  followed  in  the  other  states  of  also  placing 
transportation,  connnunication  and  express  companies 
under  the  jurisdiction  of  a  single  board.  In  New  Hamp- 
shire and  Connecticut  municipal  plants  are  exempt  from 
commission  control.  The  committee  recommended  that 
all  plants  of  the  same  kind  should  make  returns  to  the 
commissions. 

Municipal  operation  of  public  utilities  is  never  a  dead 
issue.  With  the  spread  of  socialistic  ideas,  there  may 
at  any  time  and  place  arise  a  demand  for  the  municipal 
operation  of  any  public  utility;  so  it  behooves  central 
station  managers  to  keep  advised  as  to  vv^hat  is  going  on 
and  to  be  prepared  to  show  the  public  convincing  facts. 

In  Massachusetts,  in  1910,  there  were  twenty-nine 
municipal  electric  plants  and  in  1915  there  v^^ere  thirty- 
nine.  Less  than  one-half,  however,  operate  generating 
stations,  55  per  cent  purchasing  energy  from  private 
companies.  The  number  buying  energy  has  increased 
from  eleven  to  tw^enty-two  since  1911.  In  1915  the  in- 
come of  the  municipal  electric  plants  in  the  state  was 
$1,131,948  compared  with  $17,767,913  for  the  private 
companies. 

Municipal  competition,  therefore,  is  not  serious  at 
present.  All  the  municipal  plants  started  in  Massa- 
chusetts in  the  past  five  years  are  purchasing  energy. 
All  are  reasonably  near  private  plants,  and  the  report 
questions  the  wisdom  of  private  companies  letting  such 
business  get  under  way  in  their  immediate  vicinity.  The 
total  capitalization  of  Massachusetts  central  stations  in- 
creased from  $42,818,616  in  1910  to  $70,377,464  in 
1915. 

Discussion  on  Report 

Herbert  W.  Moses,  superintendent  of  the  Welfare  Bu- 
reau, Boston  Edison  company,  said  that  the  labor  turn- 
over of  the  company  has  gradually  decreased  in  the  four 
years  of  the  bureau's  work.  There  are  now  about  2000 
employees,  compared  with  1400  four  years  ago.  The  re- 
lation between  the  number  of  additions  to  the  pay-roll, 
the  number  of  persons  leaving  the  service  and  the  total 
number  hired  is  shown  in  the  following  table: 

Additional  Employees  Employees 
Year  (fiscal)                               Employee-s              Hired  Leaving 

1913 251  1,08b  837 

1914   178  1,04'i  869 

1915   99  614  5ir> 

1916   83  763  680 

The  increase  in  1916  is  influenced  by  the  country- 
wide demand  for  labor.  In  this  year,  414  employees  re- 
signed and  266  were  discharged. 

T.  C.  Martin,  executive  secretary,  N.  E.  L.  A.,  New 
York,  emphasized  the  great  importance  of  reducing  the 
labor  turnover  in  striving  to  organize  the  industry  up- 
on an  efficiency  basis  capable  of  securing  the  entire 
power  load  of  the  country  instead  of  the  present  25  per 
cent  proportion. 

W.  H.  Blood,  of  Stone  &  Webster,  Boston,  pointed  out 
the  need  of  lower  insurance  rates  commensurate  with 
improved  standards  of  construction  and  operation.  He 
urged  local  companies  to  procure  schedules  of  "Defi- 
ciency Charges"  from  their  underwriters'  agents,  and 
note  the  number  of  safeguards  and  rate-reducing  pro- 
visions that  can  be  introduced  at  nominal  cost.    Inspec- 


tion bureaus  will  help  if  local  companies  cannot  handle 
the  problem  by  themselves.  By  this  kind  of  analysis, 
the  average  rate  has  in  late  years  been  reduced  in  the 
Stone  &  Webster  properties  from  $1.50  to  $0.35  per  hun- 
dred. Such  points  count,  and  not  only  where  $80,000,000 
of  insurance  is  placed  annually,  as  in  the  Stone  &  Web- 
ster organization.  Small  companies,  he  said,  cannot 
safely  carry  their  own  liability  insurance. 

M.  R.  Griffeths,  General  Electric  Company,  said  that 
safety  work  in  the  Schenectady  factory  has  resulted  in 
the  following  reductions  in  accidents  from  1910  to  1915. 
Fatalities,  five  and  one;  lost  time,  768  and  662  hours; 
time  lost  over  two  weeks,  238  and  191  hours;  fractures, 
eighty-six  and  fifty;  loss  of  eye,  two  and  none;  exci- 
sions, thirty-six  and  sixteen.  The  total  number  of  em- 
ployees increased  from  8000  in  1910  to  19,000  in  1915. 
The  total  accident  expense  in  1915  was  $30,000,  the  cost 
of  accidents  in  the  testing  department  being  but  $162. 

A.  B.  Lisle,  general  manager,  Narragansett  Electric 
Lighting  Company,  Providence,  R.  I.,  said  that  by  carry- 
ing its  own  liability  insurance  the  company  has  saved 
$120,000  in  the  past  five  years.  A  reserve  fund  of 
$60,000  is  now  in  hand.  All  claims  are  settled  by  an 
expert  agent  who  gives  about  one-third  of  his  time  to 
the  company,  and  a  liberal  policy  is  maintained.  But 
one  liability  suit  has  been  filed  against  the  company  in 
this  period.  Fire  insurance,  however,  is  carried  with 
outside  companies.  Plans  of  new  building  construction 
are  shown  to  the  local  insurance  engineer  before  work 
is  begun  and  many  inexpensive  savings  are  thus  effected. 
A  rate  as  low  as  12  cents  is  obtained  on  a  modern  sub- 
station. Through  attention  to  preventive  work,  the  rate 
on  the  Providence  property  has  been  reduced  from  60  to 
18  cents  per  hundred  in  the  past  six  years. 

W.  S.  Wyman,  Augusta,  Me. ;  W.  H.  Snow,  and  C.  R. 
Price,  New  Bedford,  Mass.;  C.  L.  Campbell,  Waterbury, 
Conn. ;  F.  J.  Adams,  Worcester,  and  A.  D.  Colvin,  Hart- 
ford, Conn.,  also  spoke  briefly. 

Commissioner  Cleaves'  Address 

Chairman  B.  F.  Cleaves  of  the  Maine  Public  Utilities 
Commission  then  addressed  the  convention,  emphasiz- 
ing the  importance  of  solving  the  problem  of  rural  ex- 
tensions in  communities  of  less  than  2500  population.  He 
was  of  the  opinion  that  the  city  customer  should  pay  a 
slightly  higher  rate  if  this  will  enable  the  rural  dis- 
tricts to  enjoy  the  advantages  of  electricity.  The  com- 
missioner stated  that  only  about  1.5  per  cent  of  the  to- 
tal hydroelectric  resources  of  Maine  are  as  yet  utilized. 

Officers  for  New  York 

The  election  of  officers  resulted  in  the  following 
choice:  President,  Robert  W.  Rollins,  president  and 
general  manager  Worcester,  Mass.,  Electric  Light  Com- 
pany; vice-president,  Arthur  B.  Lisle,  Providence,  R.  I.; 
treasurer,  Bowen  Tufts,  Boston,  Mass.;  secretary.  Miss 
0.  A.  Bursiel,  Boston,  Mass.;  executive  committee, 
Maine,  A.  H.  Ford,  Portland;  R.  D.  Smith,  New  Hamp- 
shire; Vermont,  E.  E.  Larrabee;  Massachusetts,  Clif- 
ton R.  Hayes;  Rhode  Island,  S.  B.  Tuell;  Connecticut, 
G.  B.  Leland. 


Heat  Instead  of  Illuminating  Standard  for 

New  York  Gas 

The  Public  Service  Commission  for  the  Second  Dis- 
trict of  New  York  has  settled  a  problem  which  has  been 
vexing  it  and  the  gas  corporations  in  its  jurisdiction  for 
several  years  by  making  an  order  fixing  heat  units  in- 
stead of  candle-power  as  the  standard  of  value  for  arti- 
ficial gas.  Hereafter  gas  must  average  585  B.t.u.  per 
cubic  foot  instead  of  16,  18  or  20  cp.  as  heretofore. 
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With  the  universal  substitution  of  electricity  for  light- 
ing, the  commission  finds  that  gas  is  more  and  more 
being  developed  as  an  agency  for  cooking,  heating  power 
and  other  industrial  and  domestic  purposes  vi^here  heat 
value  is  of  supreme  importance  and  illuminating  power 
of  no  consequence  whatever. 


CONTRACTORS'  ASSOCIATION 

SEEKS  PRICE  PREFERENTIAL 

Guaranteed    Wiring,    Unit    Cost,    Labor,    Liability 

Insurance  and  Other  Topics  of  Equal  Importance 

Discussed  by  Officials  at  Recent 

Cleveland  Meeting 

At  the  sixteenth  annual  convention  of  the  National 
Electrical  Contractors'  Association  held  in  New  York 
City  last  July,  many  subjects  were  brought  up  for  dis- 
cussion and  reports  of  committees  showed  what  the 
association  has  accomplished  in  placing  electrical  con- 
tracting on  a  higher  plane  and  in  adjusting  unsatisfac- 
tory conditions  in  the  trade.  The  work  of  the  year  was 
reviewed  at  a  meeting  of  the  executive  committee  held 
in  Cleveland  on  Oct.  4  and  5,  and  plans  were  laid  for 


EXECUTIVE  COMMITTEE  OF  NATIONAL  ELECTRICAL  CONTRACTORS 
ASSOCIATION    AT    CLEVELAND 

I  advancing  the  interests  of  the  association  and  its  mem- 
bers. Col.  Robley  S.  Stearnes  of  New  Orleans,  presi- 
dent of  the  association,  emphasized  his  belief  in  a  price 
preferential  for  N.E.C.A.  members  in  buying  goods 
on  the  ground  that  they  are  entitled  to  a  better  price 
because  they  are  part  of  the  great  buying  power  and 
are  responsible  and  reliable.  He  also  believes  that  the 
N.E.C.A.  should  have  a  trademark  or  emblem  which 
will  give  its  members  preference  over  non-members. 
In  order  to  stimulate  interest  in  a  membership  cam- 
paign, Col.  Stearnes  has  offered  a  loving  cup  to  the 
person  securing  the  greatest  number  of  new  members. 

One  of  the  most  important  N.E.C.A,  committees  is 
that  on  "cost  data."  This  committee,  which  is  now 
collecting  information  on  unit  cost  of  labor  and  mate- 
rial, has  planned  to  have  a  national  discussion  on  unit 
costs  at  the  next  annual  convention  of  the  association, 
which  will  be  held  in  New  Orleans  in  October,  1917. 
Harry  C.  Turnock  of  Cleveland  is  chairman  of  the 
jcommittee. 

Joseph  A.  Fowler,  as  chairman  of  the  labor  committee 
of  the  association,  pointed  out  that  labor  on  any  con- 
tract, large  or  small,  is  a  gamble,  and  that  therefore 
Ithe  association  should  give  to  its  members  accurate  in- 

1^ 


formation  on  the  subject.  Through  an  exclusive  ar- 
rangement with  an  insurance  company,  the  association 
has  also  been  enabled  to  effect  a  saving  for  a  large 
number  of  its  members  on  liability  insurance  and  work- 
men's compensation. 

Paul  H.  Jaehnig  of  Newark,  N.  J.,  as  chairman  of 
the  legislation  committee  is  continuing  his  work  of  col- 
lecting laws  and  ordinances  in  various  sections  of  the 
country  so  as  to  guide  the  association  in  its  efforts  for 
better  electrical  ordinances.  Mr.  Jaehnig  expressed  the 
belief  that  the  National  Electrical  Contractors'  Associa- 
tion should  take  active  steps  to  bring  about  guaranteed 
wiring  by  the  association  for  its  members.  W.  C.  Peet 
of  New  York  City  brought  up  the  subject  of  estimates 
and  said  that  electrical  contractors  should  be  protected 
in  making  estimates  and  bids  so  that  a  general  con- 
tractor or  house  owner  cannot  use  one  contractor's  price 
to  lower  the  price  of  another.  The  same  sentiment  was 
expressed  by  J.  T.  Marron  of  Rock  Island,  111.,  who 
suggested  in  addition  that  electrical  contractors  should 
be  paid  for  bidding  on  contracts.  The  electrical  supply 
jobber  was  censured  by  M.  G.  Buchan  of  Cleveland,  who 
said  that  by  closing  contracts  directly  a  jobber  is  en- 
croaching on  the  field  of  the  electrical  contractor. 

There  was  quite  some  discussion  on  the  relationship 
of  the  national  association  with  other  organizations, 
and  it  was  the  sense  of  the  committee  that  there  should 
be  closer  affiliation  between  national,  state  and  local 
bodies,  and  that  in  order  to  become  a  member  of  the 
national  organization  it  would  be  necessary  for  a  con- 
tractor to  be  a  member  of  both  the  state  and  local 
societies  as  well.  The  national  association  embraces 
in  its  membership  more  than  1100  contractors.  George 
H.  Duffield,  41  Martin  Building,  Utica,  N.  Y.,  is 
secretary. 


CONVENTION  SOUTHEASTERN 

SECTION  OF  N.  E.  L.  A. 

Fourth  Annual  Meeting  of  This  Section  to  Be  Held 

at  Tampa,  Fla.,  on  Nov.    15,   16  and  17 — 

Ten  Interesting  Papers  Scheduled 

An  elaborate  and  interesting  program  has  been  pre- 
pared for  the  annual  convention  of  the  Southeastern 
Section  of  the  N.  E.  L.  A.  which  will  be  held  this  year 
at  Tampa,  Fla.,  on  Nov.  15,  16  and  17.  This  is  the 
fourth  meeting  of  the  organization  since  its  expansion 
from  the  Georgia  section  to  take  in  five  Southern  states, 
and  the  first  to  be  held  in  Florida.  The  following  pa- 
pers have  been  scheduled: 

"The  Maintenance  of  Central  Station  Electrical  In- 
struments," by  F.  M.  Farmer,  chief  engineer  of  the 
Electrical  Testing  Laboratories,  New  York,  N.  Y. ;  "Ad- 
vertising Electricity — Its  Service  and  Applications,"  by 
J.  C.  McQuiston,  advertising  manager  of  the  Westing- 
house  Electric  &  Manufacturing  Company,  East  Pitts- 
burgh, Pa.;  "Accounting,  an  Essential  of  Manage- 
ment," by  F.  G.  Whitney,  auditor  of  Southern  Utilities 
Company,  Jacksonville,  Fla.;  "General  Store  and  Win- 
dow Lighting,"  by  F.  E.  Lauderbach  and  Norman  B. 
Hickox  of  the  National  X-Ray  Reflector  Company,  Chi- 
cago, 111. ;  "The  Conservation  and  Direction  of  Human 
Energy,"  by  J.  H.  Finney,  general  manager  of  the  Alu- 
minium Company  of  America,  Washington,  D.  C. ;  "Heat- 
ing Device  Load,"  by  Frank  Hammond  of  the  Birming- 
ham (Ala.)  Light  &  Power  Company;  "Up-to-Date  De- 
velopments in  Steam  Turbine  Designs,"  by  M.  B.  Carroll 
of  the  General  Electric  Company,  Lynn,  Mass. ;  "Every- 
day Problems  of  Municipal  Ownership,"  by  Arthur  Wil- 
liams of  the  New  York-Edison  Company;  "Notes  on 
Grounding  of  Secondaries  and  Lightning  Arresters," 
by  E.  P.  Peck,  superintendent  of  tests  and  repairs  of 
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the  (leorKia  Railway  aiul  Power  Company,  Atlanta,  Ga. ; 
"Tho  Future  Street  Lanij),"  by  W.  P.  Hurley  of  the 
VVestiiijjhou.se  Electric  &  JManufacturing  Company,  East 
Pittsburgh,  Pa. 

An  enjoyable  entertainment  program  has  been  ar- 
rauKed  and  all  delegates  are  recjuested  to  bring  their 
wives. 


N.  E.  L.  A.  COMMITTEE  MEETINGS 

Winter    Activities    Opened   with   Large   Number   of 

Meetings  at  Atlantic  City,  New  York, 

Chicago  and  Elsewhere 

Beginning  with  a  meeting  of  the  motion-picture  film 
committee  of  the  Electric  Vehicle  Section  on  Oct.  6, 
National  Electric  Light  Association  committees  have 
been  meeting  at  the  rate  of  almost  one  a  day  at  Atlantic 
City,  New  York,  Chicago  or  elsewhere.  This  is  the 
start  of  the  winter  activities.  The  progress  of  these 
committees  as  reported  to  the  different  executive  com- 
mittees has  been  as  follows: 

Executive  Committee  Meeting 
The  executive  committee  of  the  association  met  at  the 
New  York  offices  on  Oct.  13  at  10.30  a.  m.,  President 
H.  A.  Wagner  presiding. 

The  secretary  and  the  treasurer  read  their  reports. 
The  total  membership  as  of  Aug.  31  was  15,066. 

For  the  Commercial  Section,  Chairman  Edkins  re- 
ported that  ten  of  the  twelve  standing  committees  had 
had  meetings  and  are  actively  at  work  and  that  the 
other  two  have  called  meetings  to  be  held  in  the  near 
future.  Three  of  the  committees  met  at  Atlantic  City 
on  the  11th  and  12th  of  the  month,  and  a  joint  meeting 
with  the  executive  committee  of  the  Technical  and 
Hydro-Electric  Section  was  also  held  for  the  purpose  of 
discussing  the  cross-memberships  of  the  two  sections 
and  matters  of  interest  to  both.  Mr.  Edkins  stated  that 
the  commercial  executive  committee  had  voted  to  ask 
permission  of  the  main  executive  committee  to  appoint 
a  new  committee  on  compensation  of  salesmen,  adding 
that  there  is  considerable  demand  for  information  on 
this  subject  and  that  the  committee's  report  would  un- 
doubtedly be  of  great  benefit  to  member  companies.  It 
is  not  intended  to  ask  companies  to  divulge  salaries,  but 
rather  to  make  a  general  inquiry  to  see  whether  it  is 
possible  to  establish  any  fundamental  principles  or  any 
general  plans  which  could  be  adapted  to  the  individual 
requirements  of  central  stations. 

Plan  for  Engineering  Service  Committee 
Abandoned 

Mr.  McClelland  referred  to  the  proposed  plan  of  es- 
tablishing a  committee  on  engineering  service  for  small 
companies,  stating  that  investigation  showed  that  this 
would  involve  so  much  time  and  resources  that  it  was 
abandoned  as  impracticable.  It  was  then  proposed  that 
it  might  be  possible  to  have  an  information  bureau, 
which  plan  would  fit  in  very  well  with  the  data  files. 
He  added  that  in  order  to  administer  such  a  bureau 
effectively,  the  employment  of  a  considerable  force  and 
a  man  acquainted  with  that  sort  of  material  would  be 
necessary.  It  was  voted  that  the  committee  will  again 
authorize  this  work,  with  the  understanding  that  the 
president  will  assure  himself  that  there  is  no  conflict 
with  anything  that  the  public  policy  committee  contem- 
plates to  undertake.  President  Wagner  appointed  a 
committee  consisting  of  Messrs.  McClelland,  Edkins  and 
Lloyd  to  formulate  a  plan  which  will  be  referred  to  the 
public  policy  committee  to  ascertain  whether  it  conflicts 
in  any  way  with  that  committee's  plans. 

Chairman  McClelland  of  the  Technical  Section  re- 
ported   that    the   work   was    well    organized    and    well 


started,  and  that  there  would  be  no  difficulty  in  getting 
the  reports  in  by  March  1.  The  technical  committee, 
Mr.  McClelland  stated,  is  discussing  the  question  oT 
co-operation  with  the  various  committees  of  the  A.  I. 
E.  E.  and  A.  S.  M.  E.,  and  possibly  the  Edison  associa- 
tion, and  a  committee  has  been  appointed  to  take  this 
important  matter  under  advisement  with  a  view  of 
eliminating  as  much  duplication  as  possible. 

The  question  of  the  Accounting  Section  approaching 
state  commissions  with  a  view  to  having  them  adopt 
the  classification  of  accounts  and  the  form  of  annual 
report  was  discussed,  and  it  was  decided  that  before 
approaching  a  commission  the  section  should  first  deter- 
mine whether  the  principal  companies  in  the  state  de- 
sired to  adopt  the  classification  and  form  provided, 
they  would  be  permitted  to  do  so  by  the  commission. 

President  Wagner  authorized  Chairman  Bailey  to 
proceed  to  appoint  the  personnel  of  the  committee  on 
accounting  relations  with  other  associations,  bearing 
in  mind  the  suggestions  of  the  executive  committee. 

Mr.  Bailey  announced  that  the  section  considered  it 
advisable  to  start  correspondence  courses  on  accounting, 
and  with  the  approval  of  the  executive  committee  de- 
sired to  immediately  begin  on  two  courses,  one  funda- 
mental and  the  other  more  advanced.  It  was  planned 
to  have  the  Chicago  Central  Station  Institute  prepare 
and  distribute  the  lessons  on  the  same  terms  that  it 
handles  the  commercial  section  courses,  the  section 
committee  on  education  receiving  a  lesson  for  criticism 
and  revision  before  they  are  sent  out.  The  section  was 
authorized  to  proceed  at  once  with  the  fundamental 
course  and  to  develop  and  promulgate  the  advanced 
course. 

President  Wagner  advised  the  committee  that  Mr. 
Wakeman  had  been  invited  to  address  the  committee  on 
the  subject  of  America's  Electrical  Week.  He  outlined 
briefly  the  plans  for  this  year's  campaign.  The  associa- 
tion voted  to  indorse  the  movement. 

Correspondence  was  submitted  by  the  secretary  witlj 
regard  to  the  establishment  of  an  employment  bureau, 
It  was  generally  felt  by  the  members  of  the  committee 
that  it  would  not  be  a  judicious  thing  for  the  associa- 
tion to  engage  in  this  class  of  work. 

Messrs.  Edkins  and  McClelland,  as  chairmen  of  th^ 
Commercial  and  Technical  Sections,  made  a  report  on 
the  study  which  they  had  made  of  Atlantic  City  as  the 
place  of  the  next  convention  in  1917.  A  general  dis- 
cussion ensued,  led  by  Mr.  Tripp,  as  to  the  desirability 
of  continuing  the  large  conventions,  which  had  of  late 
become  so  notable  in  association  development.  Mr, 
Lloyd  thought  that  the  ultimate  perfect  development 
of  the  Geographic  Section  system  would  take  care  of 
the  case,  and  that  the  state  bodies  would  relieve  the 
national  body  of  a  great  deal  of  pressure  which  now 
falls  upon  it.  It  was  finally  decided  that  the  sub-com- 
mittee on  the  subject  of  place  for  the  next  convention 
visit  Pittsburgh  at  an  early  date. 

Mr.  Edkins  brought  up  again  the  subject  of  a  new 
Commercial  section  committee  on  compensation  of  sales- 
men, and  nominated  Mr.  C.  J.  Russell  of  Philadelphia 
as  its  chairman. 

The  committee  on  the  president's  address  at  the  Chi- 
cago convention  had  discussed  the  recommendation  of 
Mr.  Lloyd  that  serious  thought  might  be  given  to  the 
change  of  the  name  of  the  association.  On  recommen- 
dation of  said  committee,  the  matter  had  been  referred 
to  the  incoming  administration.  On  motion  of  Past- 
President  Lloyd  the  matter  was  referred  to  the  public 
policy  committee. 

Commercial  Section  Executive  Committee 

At  the  meeting  of  the  executive  committee  at  Atlanti^ 
City  chairmen  of  the  section  committees  and  sub-corn^ 
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mittees  reported  the  progress  made  at  their  meetings. 

In  addition  to  the  Christmas  booklet  which  is  now 
being  sent  out,  the  committee  on  publication,  which 
met  jointly  with  the  committee  on  co-ordinate  advertis- 
ing, will  issue  a  booklet  on  the  "Wiring  of  New  Houses," 
to  be  sent  to  architects,  builders  and  owners  of  houses 
to  be  constructed;  also  a  booklet  on  the  "Wiring  of  Old 
Houses,"  to  be  used  in  wiring  campaigns. 

There  is  also  under  consideration  literature  on  show 
window  lighting,  store  lighting,  electric  advertising 
(signs),  electricity  on  the  farm  and  educational  litera- 
ture for  instructors  in  domestic  science,  which  will  be 
issued  so  soon  as  it  is  determined  there  will  be  a  suffi- 
cient demand  for  it. 

George  H.  Jones,  chairman  of  the  executive  commit- 
tee of  the  power  sales  bureau,  reported  that  it  had  de- 
cided to  ask  for  a  half-day  session  at  the  coming  con- 
vention, on  a  day  which  would  not  parallel  with  discus- 
sions of  any  other  subjects  which  might  be  of  interest 
to  power  salesmen.  Also  the  committee  decided  to  ar- 
range for  a  get-together  evening  at  the  coming  conven- 
tion, similar  to  the  power  sales  dinner  so  successfully 
given  at  Chicago. 

T.  F.  Kelly,  chairman  of  the  lighting  sales  bureau, 
reported  the  appointment  of  the  chairmen  of  seven  sub- 
committees of  the  bureau  as  follows:  Residence  light- 
ing, W.  R.  Moulton;  electric  advertising,  G.  S.  Buller; 
store  lighting,  S.  B.  Burroughs;  lighting  public  build- 
ings, E.  C,  Kimball;  commercial  aspects  on  store  and 
highway  lighting,  A.  W.  Young;  industrial  lighting,  J. 
J.  Kirk;  outdoor  lighting,  C.  L.  Law. 

Chairman  Lobell  of  the  industrial  heating  bureau 
reported  that  the  bureau  has  decided  to  concentrate  on 
heating  appliances,  and  is  planning  to  educate  central 
stations  to  the  great  possibilities  in  the  heating  field. 

Chairman  Guilfoyle  of  the  merchandising  committee 
reported  plans  to  give  special  attention  to  the  merchan- 
dising situation  in  smaller  central  stations. 

In  the  afternoon  the  executive  committee  of  the  Tech- 
nical and  Hydroelectric  Section  met  with  the  commer- 
cial committee  and  discussed  the  membership  of  the 
two  sections.  It  was  decided  to  appoint  cross-member- 
ships on  different  committees.  There  will  be  appointed 
three  technical  members  on  the  wiring  committee,  three 
on  the  power  sales  bureau,  two  on  the  lighting  sales 
bureau  and  two  on  the  industrial  heating  bureau. 

The  wiring  committee  reported  that  among  other 
things  it  had  been  asked  to  consider  the  question  of 
standardizing  the  appliance  end  of  the  portable  cord, 
and  is  undertaking  this  matter  in  conjunction  with  the 
merchandising  committee,  and  also  has  been  asked  to 
consider  standardizing  range  connections. 

Executive  Committee  Electric  Vehicle  Section 

A  meeting  of  the  executive  committee.  Electric  Ve- 
hicle Section,  was  held  at  association  headquarters.  New 
York,  on  Oct.  13,  E.  S.  Mansfield,  chairman,  presiding. 
Paul    Fitzpatrick    of   the    Guaranty    Securities    Cor- 
;    poration,  addressed  the  meeting,  explaining  the  scope 
of  the  association  he  represented,  and  the  methods  of 
his  corporation    in   financing  the   purchases   of   motor 
vehicles    (outlined  in  the  Electrical  World  for  Oct. 
14,  page  785).     It  was  decided  to  refer  the  matter  to 
the    manufacturers    and    central    station    co-operation 
committee. 
[;       Mr.  Mansfield  said  that  the  manufacturers  and  cen- 
^!  tral  station  co-operation  committee  was  investigating 
the  possibility  of  employing  a  high-grade  man  to  visit 
the  central  stations  throughout  the  country,  selling  the 
electric  vehicle  idea,  in  an  endeavor  to  establish  electric 
vehicle  bureaus  and  to  obtain  the  co-operation  of  central 
1  stations   in   the   sale  and   exploitation   of  the   electric 
vehicle. 


Dr.  Carl  H.  Reed,  chairman  of  the  motion-picture 
film  committee,  reported  that  the  film  illustrating  elec- 
trically propelled  fire  apparatus  was,  as  yet,  in  a  some- 
what incomplete  state,  and  that  he  hoped  to  have  it 
finished  and  ready  for  distribution  within  a  few  weeks. 

The  garage  and  rates  committee  has  held  one  meet- 
ing, and  the  work  is  now  under  way. 

Chairman  Mansfield  requested  that  all  convention 
papers  and  reports  be  in  his  hands  not  later  than  March 
1,  1917. 

A  meeting  of  the  electric  vehicle  legislation  commit- 
tee was  held  Oct.  13  in  the  N.  E.  L.  A.  headquarters. 
Chairman  Wagoner  presiding. 

It  was  agreed  to  appoint  a  sub-committee  with  A. 
Jackson  Marshall  as  chairman,  one  of  the  functions  of 
which  will  be  to  study  the  relationship  of  speeds  and 
weights  of  electric  vehicles  and  their  effects  on  road 
surfaces,  in  order  that  definite  recommendations  may 
be  made  to  the  state  commissions  as  to  the  proper  sizes 
and  weights  of  vehicles,  and  the  speeds  at  which  they 
might  with  safety  be  permitted  to  operate  without 
injury  to  road  surfaces. 

Conference  of  Section  and  Committee  Chairmen 

At  a  meeting  of  the  conference  of  section  and  com- 
mittee chairmen  of  the  association  held  at  Atlantic  City, 
N.  J.,  on  Oct.  13,  Mr.  Wells,  the  chairman  of  the  con- 
ference, brought  up  the  subject  of  the  expense  which 
frequent  committee  meetings  would  impose  on  the 
larger  Class  A  companies,  who  supply  nearly  all  com- 
mittee members.  On  a  schedule  of  one  meeting  per 
month,  which  some  committees  have  announced,  this 
expense  would  run  up  to  a  very  large  sum.  While  there 
is  no  intention  on  the  part  of  anyone  of  curtailing  the 
committee  work,  it  was  agreed  that  this  work  should  be 
carried  out  in  as  economical  manner  as  possible  under 
the  exisiting  conditions. 

Geographic  Section  Committee  Meeting 

The  first  meeting  of  the  Geographic  Section  for  the 
season  of  1916-1917  was  held  at  headquarters.  New 
York  City,  on  Oct.  12,  the  chairman,  L.  D.  Gibbs, 
presiding. 

The  meeting  opened  with  a  discussion  of  means  tend- 
ing to  broaden  the  scope  of  the  association's  activities 
to  include  the  consideration  of  all  public  utilities.  The 
proposed  affiliation  of  the  Empire  State  Gas  &  Electric 
Association  with  the  N.  E.  L.  A.  was  placed  in  the  hands 
of  J.  R.  Werth. 

It  is  proposed  to  form  a  section  including  New  Jer- 
sey and  Delaware.  Other  proposed  sections  where 
negotiations  are  now  under  way  are  Minnesota,  the 
Mississippi  Valley,  Kentucky  and  the  Southwest. 

The  Pacific  Coast  Section  has  been  organized  under 
the  leadership  of  Vice-President  R.  H.  Ballard  of  Los 
Angeles,  to  include  the  states  of  California,  Nevada, 
Arizona,  New  Mexico  and  Utah,  and  negotiations  are 
now  pending  looking  toward  the  affiliation  of  the  In- 
diana Electric  Light  Association  with  the  national  as- 
sociation. 


Status  of  Los  Angeles  Service  Situation 

According  to  the  latest  reports  received  from  Los 
Angeles  considerable  progress  has  been  made  by  the 
conferences  attended  by  representatives  of  the  city  and 
the  local  distributing  companies.  The  Mayor's  com- 
mittee favors  a  maximum  offer  to  the  power  companies 
for  their  systems  of  $10,000,000. 

After  some  preliminaries  the  companies  offered  to 
deliver  the  desired  portions  of  the  distributing  systems 
for  about  $12,000,000. 
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Proposed  Dividend-Type  Domestic  Service  Rate 

One  of  Several  Articles  Outlining  a  Domestic  Service  Schedule  Considering  Cost  of  Service 
and  Encouraging  Use  of  Electricity  for  Electric  Cooking  and  Water  Heating 

By  W.  W.  Briggs 


0\VIN\;  to  the  fact  that  rate  schedules  must  of 
Mocossity  be  predicated  on  the  vaiuc  of  service 
as  well  as  on  the  cost  of  service,  as  has  been  re- 
peatedly demonstrated  in  many  well-thought-out  papers 
and  discussions,  it  has  boon  difficult  so  far  to  develop 
schedules  that  are  reasonable,  non-discriminatory  and 
fair  to  consumer  and  company  alike  witlunit  making 
them  coTuplex.  In  fact,  tlio  closer  schedules  have  been 
designed  to  serve  all  interests  equally,  the  farther  they 
are  usually  beyond  the  grasp  of  lay  minds  and  the 
more  ditlicult  they  are  to  apply.  Furthermore,  their 
complexity  has  often  created  suspicion  and  resentment, 
esptvially  among  domestic  consumers.  Since  thi 
an\plit\cation  of  domestic  service  by  the  introductioi. 
of  eUvtric  cooking  and  water  heating,  present  schedules 
have  bei'ome  still  more  inadequate  in  that  they  do  noi 
atTord  the  mvessary  economx-  to  stimulate  such  busi- 
ness, ajid  usually  re^^uire  metering  and  load-policing 
devices  which  are  too  expensive  to  install. 

Without  disregarding  the  cost  of  furnishing  service, 
however,  the  writer  ha^  developed  a  co-operative  form 
of  domestic  service  schedule  which  is  simple  to  explain 
and  appl\-.  designoil  to  encourage  electric  cooking  and 
^^^lter  heating,  and  should  be  attractive  to  consumers 
since  it  permits  them  to  benetit  according  to  the  extent 
to  which  they  use  their  connected  load.  In  addition,  the 
schedule  has  the  advantage  that  it  may  be  e^xtended  to 
all  classes  of  electric  ser\-ice  with  onb'  slight  changes. 

Chief  Objects  of  Schedule 

In  devising  this  proposed  schedule  of  charges,  it  was 
the  endeavor  to  attain  certain  results  brierty  as  follows : 

1.  To  present  a  rate  that  would  apply  to  domestic 
service,  furnish  the  ditTerent  classes  of  load  under  one 
meter,  and  stimulate  the  utilisation  of  electric  energy 
for  domestic  purpv\<es  to  a  point  comparable  with  other 
classes  of  service. 

2.  To  design  a  schedule  of  energy  charges  which  will 
enable  each  domestic  consumer  to  use  electric  energy 
for  lighting,  cooking,  heating,  water  heating  and  gen- 
eral domestic  purjvses  at  a  monthly  cost  comparable 
with  that  of  any  form  of  fuel. 

8.  The  preparation  of  a  schedule  in  the  simple  bloclc 
form  which    is   readil\-   comprehended   by   the  lajnnan. 

4.  To  make  possible  the  ultimate  standardization  of 
all  n\tes  for  domestic  electric  sen'ice. 

5.  The  development  of  a  rate  so  designed  as  to  be 
adaptable  to  billing  from  charts  or  standard  tables, 
which  feature  will  greatb'  reduce  the  clerical  work 
incident  to  the  complex  billing  of  the  present  conven- 
tional-form schedules,  and  which,  together  with  the 
dimination  of  inaccuracy,  will  enable  electric  service 
companies  to  render  bills  promptly  and  in  a  form  which 
the  consumer  will  readilx-  understand. 

6.  To  have  a  schedule  which  will  be  uniformlj- 
erjuitable  to  small  and  large  consumers, 

7.  The  pnwiding  of  a  schedule  whose  unit  charges 
*re  K«ised.  as  in  power  schedule;?,  on  the  consumer's 
maximum  demand  or  his  connected  Kvid.  yet  which  will 
not  r^iuire  the  expense  of  costly-  demand  meters  or  in- 
volve inspecting  and  policing  the  consumer's  load. 

S  T'he  provision  of  requirements  which  will  make  it 
possible  for  a  consumer  to  operate  economically  cmly 


with  apparatus  which  does  not  impose  an  unusual  hard- 
ship on  the  company's  service. 

9.  Last,  the  provision  of  an  annual  dividend  to  stimu- 
late the  proper  use  of  a  particular  part  of  the  company's 
system  dedicated  to  each  consumer. 

While  the  figures  quoted  in  the  accompanying  sched- 
ule may  apply  only  to  Pacitic  Coast  hydroelectric  power 
companies,  the  form  of  schedule  is  readily  susceptible 
of  moditication  to  suit  the  service  rate  requirements 
and  operating  conditions  of  any  station  or  district. 
From  a  brief  consideration  of  the  rate  table  it  is  at  once 

TABLi:  I- -BILLING  CH.\RT  »,Soe  Rule  4  on  pa«e  So3) 


W*tts 

5,000 

7.500 

1 
10.000      1 

12.500 

15.000 

Kw.-hr 

300 

450       1 

600 

750 

900 

lO-     0.T0 

15-     1.05 

20-      1.40 

2S-      1.75 

30-      2.10 

10-      0.70       15-      I.lVi      20-      1.40 


>v^-      1.75      30-      2.10 


40-      1.20      60-      l.SO      SO-      2.40    100-      3.00    120-      3.60 


.SO-      1.90 


vSO    125-      4.75    l.HV      5.70 


100-      1.50    150-      2.25    200-      3.00    250-     3.75    300-      4.50 


l^c. 


150-      S,40    225-      5.10    SOO-      6.S0    37 


8,50    450-    10.20 


ISO-      1.S0    225-     S.2S:  300-     3.00    375-     3.75    450-      4.50 


SOO-     4,00    450-      7,35    600-      9.S0    750-    12.2 


Watts 

17.. WO 

20.000 

22,500 

25,000 

27.500 

Kvr,-hr 

1.050 

l.AXI 

1.350 

1.500 

1.650 

3S-     2.45 

40-     2.80 

45-     S.1S 

5(H     3.S0 

55-     3.85 

'     35- 

2,45 

40- 

2.S0|     *5- 

3.15      50- 

3.50      55-      3,S5 

Il40- 

4.M 

1«»- 

4.80'  180- 

5.40    200- 

6.00    220-     6.C0 

175- 

6.65 

200- 

7.60    225- 

S..V1    250- 

9..V1    275-    10.45 

350-      5.25    400-      6.00    450-      6.75    500-      7.50    550-     S.2S 


525      11.90    60».>-    13.60    675-    15.30    7v=iO-    17  OO    S25-    1S.70 
SX5-     S.2S    600-     6.00    675-      6.75    750-      7.50    S25-     8.25 


1050-    17.15  120t>-    19,60  1350-   22,05  1500-    24.50 1650-    26.95 


Watts. 


30.000 


32.500 


35.000 


,500 


Kw.-hr. 


l.SOO 


1.950 


2.100 


2.250 


40.000 
2.400 


«•-     4.2*      CS-      4.55      TO-      4.90      75-     5.25      80-      5.6* 


60- 

4J*0 

ft5- 

4,55      7VV- 

4.9l1 

75-      5.25       SO-     5.00 

s«o- 

7.M 

2«»- 

'7.80    2S0- 

8.40 

300-      9.00    320-     9.M 

300 

11.40 

Si5- 

12,3.>    S50- 

13.30 

S7.V-    14.2,=i    400-    15.20 

U»c. 


C«0-  ».eO  6SS-  9.75  700-  10.50  750-  11.25  SOO-  12.00 
900-  20.40  97.V-  22.10  1050-  23.S0  112.>-  25.50  125.V-  27.20 
900-     9.00    975-      9.75  1050-   10.50  1125-    11.251200-   1X.M 


lSOi>    29.40  1950-   S1.S5  2100-   34.30  22oO-    36.75  2400-   S9J9 

apparent  that  irrespective  of  the  consumers*  connected 
load,  the  actual  monthly-  billing  for  energy  consumption 
is  primarily  predicated  upon  the  range  within  which 
the  total  monthb"  consumption  happens  to  fall.  For 
example,  a  oOOO-watt  consumer  taking  between  450  and 
i>00  kw.-hr.  per  month  will  be  billed  under  the  600- 
kw.-hr.  and  10. 000- watt  basis.  If  the  same  5000-watt 
consumer  takes  between  300  and  450  kw.-hr.  per  month, 
he  will  be  billed  under  the  450-kw.-hr.  basis  which 
happvens  to  correspond  to  the  7500-watt  class.  It  should 
be  noted,  however,  that  the  reversal  of  this  condition 
doei!  not  appl\-.  that  is.  a  10.000-watt  consumer  takinff 
between  300  and  450  kw.-hr.  is  not  billed  under  tfc» 
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7500-watt  basis,  because  the  values  in  that  column  are 
lor  loads  not  exceeding  7500  watts. 

Justification  of  Proposed  Domestic 
Service  Rates 

The  justice  of  exacting  from  the  consumers  a  revenue 
proportionate  to  the  utility's  cost  to  serve  is  unques- 
tioned, but  in  the  minds  of  some  it  may  at  first  appear 
unfair  to  bill  the  smaller  consumers  upon  the  same 
basis  as  a  larger  one  when  the  small  consumer  has 
increased  his  consumption  to  a  value  numerically  equal 
to  kilowatt-hour  consumption  ordinarily  expected  from 
a  consumer  of  larger  capacity.  The  latter  may  be  justi- 
fied, however,  by  considering  the  factors  affecting  the 
cost  of  furnishing  service.  For  instance,  a  central 
station's  total 
cost  to  serve  is 
dependent  upon 
two  or  more  va- 
riable charges, 
the  principal  ones 
readiness-to-serve 
cost  and  energy 
cost.  The  first 
factor  will  vary 
directly  with  the 
consumer's  con- 
nected load  and 
the  maximum  de- 
mand, these  val- 
ues being  meas- 
ures  of  the 
amount  of  util- 
ity property 
which  the  indi- 
vidual consumer 
commands  for  his 
exclusive  use. 
For  large  loads, 
the  readiness-to- 
serve  cost  is  ap- 
proximately pro- 
portional to  the 
size  of  the  load, 
but  as  the  size  of 
the  installation 
decreases,  the  mo- 
tor transformer 
and  line  invest- 
ment rapidly  ap- 
proaches a  fixed 
minimum,  b  e  - 
yond  which  fur- 
ther reduction  in 
the  size  of  the 
load  does  not  re- 
duce the  cost  to 
serve.  In  Western  practice,  this  point  is  found  to  be 
between  7  kw.  and  15  kw.  Since  most  domestic  consum- 
ers and  many  small  industrial  plants  fall  in  this  class, 
the  readiness-to-serve  cost  must  be  taken  as  a  fixed 
quantity  for  such  services.  The  second  factor,  the  en- 
ergy charge,  is  based  upon  the  company's  cost  to  gen- 
erate electrical  energy,  and  is  therefore  directly  de- 
pendent upon  the  amount  of  energy  which  the  con- 
sumer uses.  For  these  reasons,  the  energy  consump- 
tion is  the  only  factor  upon  which  a  domestic  service 
schedule  should  be  based,  provided  there  is  quoted  in 
the  rate  a  dividend  characteristic  which  will  prevent 
undue  hardship  upon  the  small  consumer  when  he  has 
increased  the  earning  capacity  of  his  small  load  beyond 
that  amount  which  the  central  station  normally  antici- 
pates. 
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RESULTANT    AND    COMPONENT    LOAD    CHARACTERISTICS      OF      AMPLIFIED      DOMESTIC 

SERVICE — LOAD    FACTOR    75    PER    CENT — ANNUAL     REVENUE     PER     CUSTOMER 

$94 — ANNUAL    REVENUE    PER    KILOWATT    OF    DEMAND    $125 


Another  feature  of  this  schedule  is  that  the  consumer 
is  not  only  induced  to  increase  his  consumption,  but 
having  bettered  his  operating  conditions  from  the  stand- 
point of  the  company,  he  is  credited  in  terms  of  cash 
dividends  at  the  end  of  the  service  year.  These  divi- 
dends are  in  direct  proportion  to  the  amount  that  the 
consumer  increases  his  consumption  per  watt  of  de- 
mand. The  dividends  proposed  are  based  on  the  earn- 
ing capacity  which  the  individual  consumer  produces 
for  the  company  from  the  use  of  his  particular  part  of 
the  company's  system,  and  is  therefore  proportional 
to  the  annual  consumption  per  unit  of  the  consumer's 
total  rated  capacity.  It  may  be  pointed  out  that  the 
dividends,  which  range  from  10  per  cent  to  25  per 
cent  of  the  annual  bills,  apply  only  to  domestic  service. 

The  reasons  for 
not  extending 
them  to  indus- 
trial and  com- 
mercial heating 
consumers  are  as 
follows : 

1.  Stimulation 
of  domestic  serv- 
ice revenue  is 
specially  desired 
to  make  it  com- 
parable with  the 
investment  neces- 
sary to  serve  do- 
mestic consum- 
ers. 

2.  Development 
of  electric  serv- 
ice, using  electric 
ranges  and  wa- 
ter-heating a  p- 
pliances,  is  spe- 
cially desirable 
since  it  offers  a 
diversity  factor 
far  in  excess  of 
that  received 
from  industrial 
and  commercial 
heating  projects, 
due  to  the  fact 
that  commercial 
heating  require- 
ments are  more 
or  less  limited  to 
daylight  hours, 
so  the  load  pro- 
duced by  them 
coincides  with 
the  industrial 
power      load, 

whereas   with   amplified   domestic   service   the   load    is 
well  distributed  over  twenty-four  hours. 

Service  Requirements  That  Prevent  Invalidation 
OF  Standard  Power  Schedules 

To  prevent  invalidation  of  power  rates,  quoted  for 
application  to  individual  loads  having  connected  loads 
and  monthly  consumption  far  in  excess  of  the  individual 
domestic  service,  without  limiting  the  application  of  the 
domestic  service  schedule  or  working  undue  hardship 
upon  domestic  consumers,  it  is  necessary  to  provide 
the  following  service  requirements. 

To  receive  service  under  this  schedule,  the  consumer 
must  so  wire  his  premises  that  all  energy  consumed  may 
be  measured  at  one  point  through  one  meter,  and  to  par- 
ticipate in  the  dividends  he  must  receive  service  from 


Liqh+inq  and  Apoliance  Load 
Cooking  Load 
Wafer  Heating  Load 
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the  company  for  at  least  twelve  consecutive  months  at 
the  same  address,  and  must  promptly  pay  bills  on  or  be- 
fore the  fifteenth  day  following  the  date  upon  vi'hich  each 
monthly  bill  is  rendered.  Furthermore,  all  apparatus 
installed  should  be  subject  to  the  approval  of  the  com- 
pany; it  beinp  advisable  to  post  a  list  of  such  devices 
in  a  conspicuous  place  in  the  company's  various  offices, 
or  if  possible  made  a  part  of  contracts  or  bill  forms 
used  in  the  application  of  this  schedule.  As  examples 
of  what  might  constitute  approved  apparatus,  the  fol- 
lowing are  suggested: 

Electric  cooking  apparatus  shall  not  constitute  an  ap- 
proved electric  range  unless  it  has  2500  watts  or  more 
of  connected  load.  Electric  water-heating  apparatus,  in 
order  to  meet  the  service  requirements,  should  be  non- 
inductive  and  should  be  controlled  by  a  thermostat  and 
electrically-wound  time  switch  for  connecting  it  during 
the  off-peak  period.  Small  domestic  installations  of 
water  and  air-heating  apparatus  not  in  excess  of  3  kw, 
may  be  controlled  by  the  thermostat  alone.  In- 
stantaneous water  heaters  and  clapper-switch  con- 
trolled apparatus  should  be  permitted  on  consumer's 
premises  only  when  installed  on  a  separate  power  cir- 
cuit running  back  to  the  meter.  The  consumer  should 
always  be  granted,  however,  the  alternative  of  placing 
such  apparatus  on  a  separate  power  meter  and  paying 
for  the  operation  of  same  in  accordance  with  the  mini- 
mum charges  and  unit  charges  effected  for  power  serv- 
ice. In  dealing  with  electric  vehicle  or  battery  charging 
apparatus,  which  has  from  3  to  5  kw.  of  instantaneous 
demand,  the  consumer  will  naturally  be  required  to  con- 
nect same  by  an  individual  service  line.  When  this 
schedule  is  extended  to  cover  electric  incubation  and 
brooding,  which  it  may  be  advisable  to  do  to  develop 
this  service,  the  incubating  apparatus  should  be  thermo- 
statically controlled  to  produce  maximum  economy  and 
give  the  greatest  possible  diversity.  To  protect  light- 
ing service  receiving  energy  supply  from  the  same 
bank  of  transformers,  it  should  be  required  that  the 
thermostatic  control  be  of  such  a  nature  as  to  prevent 
an  instantaneous  increase  in  demand  in  excess  of  1000 
watts;  in  other  words,  the  thermostat  should  allow  the 
current  to  increase  in  steps. 

Since  this  schedule  is  based  on  the  connected  load  of 
each  consumer  this  value  may  be  computed  for  monthly 
billing  by  totaling  the  rated  capacity  of  each  energy- 
consuming  device  with  the  following  exceptions: 

1.  For  application  to  this  schedule,  no  installation 
shall  be  considered  as  having  less  than  5000  watts  of 
rated  capacity  and  therefore  no  bill  will  be  rendered 
for  less  than  10  kw.-hr.  at  7  cents,  40  kw.-hr.  at  3 
cents,  etc.,  as  indicated  in  the  accompanying  direct- 
reading  bill  table. 

2.  Thermally-controlled  air  and  water-heating  ap- 
paratus together  with  all  devices  limited  to  off-peak 
operation  by  means  of  time-switch  control,  shall  be 
rated  at  50  per  cent  of  the  total  capacity.  Air-heating 
apparatus  not  thermally  controlled  shall  be  rated  at  100 
per  cent  of  the  first  5  kw.  installed,  plus  50  per  cent 
of  such  capacity  as  may  be  connected  in  excess  of  that 
amount.  Air-heating  apparatus,  being  purely  seasonal, 
in  use,  might  be  rated  at  one-half  full  load  for  capaci- 
ties in  excess  of  5  kw.,  where  the  central  station  happens 
to  have  a  large  irrigation  load  in  the  summer  time, 
thus  giving  practically  100  per  cent  seasonal  diversity, 
since  air  heating  is  naturally  limited  to  winter  and 
early  spring.  ' 

3.  Each  lamp  socket  on  the  consumer's  premises 
would  be  considered  equivalent  to  25  watts  of  con- 
nected load. 

4.  Motor  loads,  rectifying  apparatus,  instantaneous 
water  heaters  and  all  on-peak  devices  having  an  in- 
stantaneous maximum  demand  in  excess  of  1000  watts. 


should  be  isolated  from  the  lighting  and  cooking  serv- 
ice by  means  of  a  separate  circuit,  and  for  application 
to  this  schedule  should  be  rated  at  twice  their  normal 
capacity.  Such  devices  may  be  operated  on  separately 
metered  circuits  if  desired  by  the  consumer.  While  it 
might  appear  on  first  thought  that  the  above  require- 
ment would  be  an  imposition  on  consumers  equipped 
with  electric  vehicle  apparatus,  instantaneous  water 
heaters,  small  motors,  etc.,  the  amount  paid  for  such 
service  under  the  domestic  service  schedule,  does  not 
exceed  what  would  be  charged  under  separate  meter 
systems.  Without  this  requirement,  it  is  apparent  that 
a  consumer  equipped  with  an  electric  range  and  water 
heater  would  have  a  greater  advantage  in  securing  a 
lower  rate  for  his  electric  vehicle  or  small  motor  than 
would  a  consumer  producing  perhaps  a  larger  revenue 
from  similar  power  apparatus  limited  to  power  rates 
merely  because  he  did  not  have  installed  on  his  premises 
the  required  2500  watts  of  range  and  approved  water 
heater. 

Consumer's   Annual   Dividend   Schedule   Applying 
TO  General  Domestic  Service 

This  schedule  applies  to  the  electric  service  for  all  domestic  com- 
bined lighting,  heating,  cooking  and  small  power  purposes,  where 
the  installation  includes  : 

1.  Approved  electric  cooking  and  water-heating  equipment. 

2.  An  approved  electric  range  and  5000  watts  or  more  of 
approved  air-heating  apparatus. 

3.  Four  thousand  watts  or  more  of  approved  incubating  and 
brooding  apparatus. 

The  above  listed  devices  are  to  be  maintained  in  operative  condi- 
tion throughout  the  entire  term  of  service  under  this  schedule. 

Note: 

For  application  to  this  schedule,  no  installation  will  be  consid- 
ered as  having  less  than  5000  watts  rated  capacity,  and  therefore 
irrespective  of  the  connected  load,  no  monthly  bill  shall  be  ren- 
dered for  less  than  10  kw.-hr.  at  7  cents;  40  kw.-hr.  at  3  cents, 
etc.,  as  indicated  in  column  1  of  the  direct-reading  rate  table  given 
below. 

Base  Rate 
The  following  rate  is  quoted  for   application  to  a  minimum  of 
5000   watts   rated   capacity   with   additional   load   computed   to   the 
next  nearest  2500-watt  unit : 
7  cents    per    kilowatt-hour   for   the   first    5    kw.-hr.    consumed   per 

month  per  2500-watt  unit  of  connected  load  (lighting). 
3   cents   per   kilowatt-hour   for   the   next   20   kw.-hr.    consumed   per 

month  per  2500-watt  unit  of  connected  load   (cooking). 
1.5  cents  per  kilowatt-hour  for  the  next  50  kw.-hr.  consumed  per 
month  per  2500-watt  unit  of  connected  load   (household  heat- 
ing). 
1   cent   per   kilowatt-hour   for   the   next   75    kw.-hr.    consumed   per 
month  per  2500-watt  unit  of  connected  load   (water  heating). 
Where  the  monthly  consumption  exceeds  150  kw.-hr.  per  month 
per  2500-watt  unit  of  connected  load,  the  billing  under  each  of  th» 
above  blocks  is  increased  in  direct  proportion  to  the   excess  con- 
sumption, as  indicated  in  the  rate  table  below. 


Rate  Table 


-Kw.-hr.- 


Monthly      consump- 
tion is  less  than.  .      300       450         600  750         900      1,000      l,20t 
and 

r Watts V 

The  total  connected 
load  does  not  ex- 
ceed      5,000   7,500   10,000   12,500   15,000   17,500   20,000 

Then 

f Kw.  -Hr . V 

The  monthly  rate  Is  : 
7  cents  per  liilowatt- 

hour  for  the  first        10         15  20  25  30  35  40 

3  cents  per  kilowatt- 
hour  for  the  next        40         60  80         100         120         140         160 
1.5    cents    per    kilo- 
watt-hour for  the 

next    100       150         200         250         300         350         400 

1  cent  per  kilowatt- 
hour  for  the  next     150       225         300         375         450         525         600 

Minimum  Charge  : 

The    minimum    charge    for   electric    energy    supplied    under    this 
schedule  shall  be  $2  per  meter  per  month. 
Connected  Load : 

The  connected  load  in  kilowatts  to  be  used  as  the  basis  of  the 
monthly  billing  shall  be  computed  by  totaling  the  rated  capacity 
of  all  energy-consuming  devices  installed  or  maintained  in  oper- 
ative condition  on  the  consumer's  premises,  with  the  following 
exceptions : 

1.  Thermally-controlled  air  and  water-heating  apparatus,  to- 
gether with  all  devices  limited  to  off-peak  operation  by  means  of 
time-switch  control,  shall  be  rated  at  50  per  cent  of  their  total 
capacity.  Air-heating  apparatus  not  thermally  controlled  shall  be 
rated  at  100  per  cent  of  the  first  5.0  kw.  installed,  plus  50  per 
cent  of  such  capacity  as  may  be  connected  in  excess  of  5.0  kw. 

2.  Motor-load,  rectifying  apparatus,  instantaneous  water  heaters, 
and  all  on-peak  devices  having  an  instantaneous  maximum  de- 
mand in  excess  of  1000  watts,  must  be  isolated  from  the  lighting 
and  cooking  service  by  means  of  a  separate  circuit,  and  for  appli- 
cation to  this  schedule  shall  be  rated  at  twice  their  normal  capacity. 
At  the  consumer's  option,  all  such  devices  having  power  character- 
istics of  operation  may  be  separately  metered  and  the  energy  con- 
sumption billed  for  in  accordance  with  the  company's  standard 
power  rates  effective  in  the  district. 
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3.   Each  lamp  socket  on  the  consumer's  premises  shall  be  con- 
sidered equivalent  to  25  watts  of  connected  load. 
Domestic  Consumer's  Annual  Dividend; 

Any  domestic  consumer  using  more  than  1  kw.-hr.  per  service 
year  per  watt  of  his  total  rated  capacity  shall  earn  the  following 
percentage  dividends,  which,  when  applied  to  the  gross  of  his 
twelve  months'  receipted  bills,  will  be  paid  in  cash  at  the  com- 
pany's nearest  office : 

Kilowatt-hours  Per  Year  Annual  Dividends  on 

Per  Watt  of  Load  12  Months'  Bills 

In  excess  of  1.0  kw.-hr.  per  year  per  watt 10  percent 

In  excess  of  1.2  kw.-hr.  per  year  per  watt 14  per  cent 

In  excess  of  1.4  kw.-hr.  per  year  per  watt 17  percent 

In  excess  of  1. 6  kw.-hr.  per  year  per  watt 19  per  cent 

In  excess  of  1.8  kw.-hr.  per  year  per  watt 21  per  cent 

In  excess  of  2.0  kw.-hr.  per  year  per  watt 23  per  cent 

In  excess  of  2.25  kw.-hr.  per  year  per  watt 24  per  cent 

In  excess  of  2.50  kw.-hr.  per  year  per  watt 25  per  cent 

Note: 

The  consumer  relinquishes  all  claim  to  the  above  quoted  divi- 
dends if : 

1.  The  consumer  fails  to  receive  the  company's  service  for  the 
full  twelve-month  period  constituting  the  "service-year." 

2.  If  the  consumer  fails  to  pay  his  service  charges  before  the 
fifteenth  consecutive  day  following  the  last  day  of  each  full 
month's  service. 

How  Checking  Consumer's  Load  Is  Simplified  and 
Bills  Are  Rendered 

With  the  monthly  charges  based  upon  the  connected 
load,  it  appears  that  there  will  be  some  difficulty  in 
checking  consumers'  connected  loads  from  season  to 
season,  as  they  naturally  increase,  due  to  the  introduc- 
tion of  new  electrical  devices  and  to  the  greater  popu- 
larity of  present  household  appliances.  The  method 
by  which  this  schedule  may  be  most  successfully  ex- 
ploited, however,  affords  by  its  very  nature  an  induce- 
ment to  the  consumer  to  exercise  the  utmost  frankness 
in  dealing  with  the  company,  and  at  the  same  time  obvi- 
ates the  necessity  of  any  systematic  and  periodic  in- 
spection of  the  consumer's  premises  to  discover  appli- 
ances which  may  not  be  disclosed.  To  encourage  this 
condition,  it  is  suggested  that  the  application  agree- 
ment be  drawn  up  in  as  dignified  and  impressive  a 
form  as  possible.  One  sheet  of  the  form  should  be 
reserved  for  pasting  in  receipts  for  monthly  bills,  these 
being  held  by  the  consumer  as  a  basis  for  claiming  the 
dividend  at  the  end  of  the  year.  When  the  consumer 
applies  for  the  dividend,  he  may  be  requested  to  sign 
a  new  agreement,  the  salient  features  of  which  trans- 
action will  be  the  reiteration  of  the  consumer's  con- 
nected load  and  the  tabulation  of  each  and  every  energy 
consuming  device  which  he  may  have  purchased  during 
the  preceding  year.  It  should  be  understood,  however, 
that  the  rate  if  properly  designed  will  produce  the 
desired  revenue  when  based  only  upon  the  consumers' 
lighting,  range  and  water-heater  loads.  These  alone  are 
the  devices  which  materially  eifect  the  resultant  char- 
acteristics of  the  amplified  domestic  loads  and  cannot 
be  misrepresented  nor  concealed  by  the  consumer. 
Small  cooking  and  power  applications,  even  including 
small  portable  air  heaters,  have  such  a  high  diversity 
that  their  use  will  never  impose  undue  hardship  upon 
the  company,  even  if  totally  neglected  in  computing 
the  connected  load. 

Aside  from  the  automatic  adaptability  of  this  sched- 
ule to  any  and  all  sizes  of  consumers,  one  of  the  most 
distinctive  features  of  the  schedule  is  the  readiness  and 
ease  with  which  bills  may  be  rendered.  In  the  applica-- 
tion  of  this  rate  each  consumer  being  served  would  have 
appended  to  his  respective  billhead  stencil  retained  in 
j  the  district  office  an  index  number  such  as  "W-5000-K- 
300."  This  would  indicate  that  the  consumer  in  sign- 
ing his  application  for  electric  service  under  this  sched- 
ule had  declared  that  his  connected  load  was  in  excess 
'1  of  5000  watts  and  the  K-300  then  represents  that  cor- 
responding maximum  monthly  kilowatt-hour  consump- 
tion which  will  be  billed  on  the  5000  watt  basis. 

As  nearly  as  can  be  expressed  in  rules,  the  operation 
is  approximately  as  follows: 

1.  Note  whether  the  monthly  consumption  is  in  ex- 
cess of  the  code  number  on  the  consumer's  bill-head. 


2.  If  not  in  excess,  bill  in  accordance  with  readings 
given  in  the  column  corresponding  to  the  code  number. 

3.  If  monthly  consumption  exceeds  code  number,  bill 
in  accordance  with  readings  given  in  column  where  the 
monthly  consumption  falls  within  the  range  of  kilowatt- 
hours  expressed  at  the  top  of  the  column. 

4.  Having  determined  the  column  under  which  the 
consumer  should  properly  be  billed,  subtract  from  the 
monthly  consumption  the  kilowatt-hour  value  in  dark 
or  bold-face  type  nearest  to  but  less  than  the  consump- 
tion. (Table  I.)  Multiply  remainder  by  the  unit  charge 
of  the  next  block  (this  unit  charge  usually  being  1  cent 
and  therefore  multiplication  is  eliminated)  and  add  this 
product  to  the  dark  dollars  and  cents  figure  correspond- 
ing to  the  first  dark  kilowatt-hour  figure.  The  result- 
ing amount  is  the  monthly  billing. 

To  obtain  an  idea  of  the  revenue  which  may  reason- 
ably be  expected  from  10,000  domestic  consumers  to 
which  this  schedule  has  been  granted,  let  us  assume 
that  the  average  domestic  consumer  will  require  energy 
in  the  following  proportions: 

Lighting    15  kw.-hr.  per  month 

Cooking 100  kw.-hr.  per  month 

Appliances    10  kw.-hr.  per  month 

Water  heating 250  kw.-hr.  per  month 

Small  power  (average  of  all  consumers) 25  kw.-hr.  per  month 

Total    400  kw.-hr.  per  month 

Taking  7500  to  10,000  watts  as  the  average  connected 
load  the  billing  for  400-kw.-hr.  per  month  would  be: 

300  kw.-hr $6.80 

100  kw.-hr.,  at  1  cent i.QO 

Total  average   |7.80 

Average  revenue  per  kilowatt-hour : 
7.80 

=  1.95  cents  per  kilowatt-hour 

400 

Annual  revenue  per  consumer,  12  X  $7.80  =  $93.60. 
Gross  annual  consumption  per  consumer,  12  X  400  =  4800  kw.-hr. 
Gross    annual    consumption    for    10,000    consumers  =  48,000,000 
kw.-hr. 

Annual  revenue,  10,000  consumers  at  $93.60  =  $936,000. 

As  nearly  as  can  be  computed  the  annual  load  factor 
from  this  amplified  domestic  service  would  be  about 
75  per  cent.  Hence  the  maximum  demand  im- 
posed upon  the  system  would  be  48,000,000  kw.-hr. 
divided  by  8760  hours  X  ^^  per  cent  load  factor  equals 
7300  kw.,  or  to  be  conservative,  say,  7500  kw.  This  in 
turn  develops  that  from  amplified  service  there  is  an 
available  revenue  of  $936,000  divided  by  7500  kw.,  or 
$125  per  annum  per  kilowatt  of  demand.  Superimpos- 
ing a  load  curve  resulting  from  the  operation  of  10,000 
domestic  heating  consumers  upon  the  industrial  load 
curve  of  a  typical  Western  hydroelectric  station,  it  will 
be  observed  that  the  peaks  of  the  loads  are  so  diversi- 
fied that  the  combined  or  resultant  peak  is  not  7500  kw. 
greater  than  the  peak  of  the  industrial  load,  but  only 
3750  kw.  higher.  Dividing  3750  kw.  into  the  gross 
annual  revenue  of  $936,000,  we  develop  the  conclusion 
that  the  central  station  derives  an  annual  revenue  of 
$250  for  each  kilowatt  of  additional  station  capacity 
which  this  amplified  service  of  lighting,  cooking  and 
thermally  controlled  water-heating  apparatus  demands. 

Every  central  station  has  different  operating  condi- 
tions, which  in  turn  have  seasonal  and  daily  variations, 
different  annual  operating  ratios  and  different  net  en- 
ergy costs  per  kilowatt-hour,  so  the  figures  used  in  the 
schedule  reproduced  herewith  should  not  be  looked  upon 
as  applying  to  all  conditions  but  merely  as  a  means 
of  illustrating  a  principle.  In  short,  a  hastily  designed 
schedule  of  this  type  would  bring  loss  to  the  utility, 
whether  it  were  too  high  or  too  low.  It  is  believed, 
however,  that  the  general  scheme  as  developed  in  this 
schedule  may  be  amplified  and  schedules  ultimately  de- 
veloped which  will  enable  it  to  be  applied  to  other  classes 
of  central  station  electric  service. 
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Representation  in  Foreign  Electrical  Markets 

Developing  New  Ways  and  Means  of  Establishing 
Lasting  Export    Relations  with  Overseas  Buyers 

JAMES  A,  FARRELL,  president  of  the  United  States  Steel  Corporation  and  chairman  of  the  National 
Foreign  Trade  Council,  states  to  the  Electrical  World: 

"Few  indiistries  in  the  United  States  are  now  unrelated  to  foreign  trade.  Even  those  which  do  not 
directly  export  or  import  are  affected  at  some  point  by  the  productive,  merchandising ,  transportation 
or  financial  elements  in  oversea  commerce.  The  development  of  sound  foreign  trade  policy,  therefore,  is 
necessary  to  the  complete  and  well  balanced  prosperity  of  American  business.  Such  a  policy  is  now 
in  course  of  formulation  and  its  effectiveness  largely  depends  upon  the  willingness  of  business  mfn  to 
study  questions  of  foreign  trade  and  co-operation  with  government  in  the  formulation  of  policy." 


IN  working  to  promote  in- 
terest in  export  trade  the 
Electrical  World  realizes 
that  the  electrical  manufac- 
turers of  the  country  are  di- 
visible into  three  classes: 
First,  those  that  have  devel- 
oped a  foreign  business  of 
substantial  size  and  have 
highly  organized  departments 
giving  exclusive  attention  to 
it;  second,  companies  vi^hich 
do  a  little  export  trade,  main- 
ly through  commission  mer- 
chants; and  third,  manufac- 
turers that  have  never  em- 
barked on  this  business  or 
considered  its  possibilities. 

With  the  first  class  of  com- 
panies, comprising  the  largest 
corporations  and  some  of  the 
others,  the  question  of  repre- 
sentation in  foreign  countries, 
to  which  this  article  of  the 
series  is  mainly  devoted,  has 
received  thorough  analysis. 
These  properties  are  repre- 
sented abroad  by  all  of  the 
different  methods  of  repre- 
sentation known.  They  have 
companies  in  which  they  own 
substantially  all  of  the  stock, 
companies  in  which  they  have 
a  stock  interest,  branch 
houses,  local  native  represen- 
tation, agencies  held  by  New 
York  commission  merchants 
and  individual  traveling  sales- 
men. The  method  of  repre- 
sentation which  they  have 
adopted  is  that  which  they 
believed  would  give  the  most 
efficient  results  in  each  par- 
ticular territory;  in  other 
words,  they  have  not  sought 
to  follow  a  standard  method 
of  securing  representation, 
but  have  judged  each  country 
or  section  of  the  world  in  view 
of  the  particular  conditions 
obtaining  there  and  have 
reached  individual  decisions 
in  each  case. 


mtb  congress,    XT     "D      1  f^  O  Pif\ 

'"^''^«'°'^-      XX.   Xv.   i  /  OOU. 


IN  THE  SENATE  OF  THE  UNITED  STATES. 

Septbmber  1  (calendar  day,  September  4),  1916. 
Read  twice  and  referred  to  the  Committee  cm  Interstate  Commerce. 


AN  ACT 

To  promote  export  trade,  and  for  other  purposes. 

1  Be  it  enacted  by  the  Senate  and  House  of  Representa- 

2  tives  of  the  United  States  of  America  in  Congress  assembled, 

3  That  the  words  "  export  trade  "  wherever  used  iii  this  Act 


THE  WEBB  BILL  WILL  PROMOTE  EXPORT  TRADE  BY  SMALL 
ELECTRICAL   MANUFACTURERS 


SHANGHAI  OFFICE  OF  GASTON,  WILLIAMS  &  WIGMORE 
ELECTRICAL  ENGINEERING  CORPORATION,  AGENT  IN 
CHINA  FOR  THE  WESTINGHOUSE  ELECTRIC  EXPORT 
COMPANY 


Of  course,  so  large  a  range 
of  methods  of  securing  repre- 
sentation in  foreign  countries 
is  not  open  to  the  manufac- 
turer of  limited  capital,  whose 
trade  in  overseas  markets 
does  not  reach  sufficiently 
large  proportions  to  justify 
great  expenditure.  Such  a 
producer  must  rely  to  a  mate- 
rial extent  upon  existing  sales 
agencies  or  those  which  will 
be  available  if  Congress  en- 
acts new  legislation  upon  the 
subject. 

It  is  of  much  interest  to 
record  the  opinion  of  Maurice 
Coster,  managing  director  of 
the  Westinghouse  Electric 
Export  Company,  as  to  the 
virtual  dependence  of  the 
average  small  electrical  man- 
ufacturer in  this  country  upon 
export  associations  if  he  is 
to  develop  foreign  trade.  Mr. 
Coster  feels  that  it  will  be 
exceedingly  difficult,  if  not  im- 
possible, for  the  average  small 
manufacturer  to  reach  foreign 
markets  without  the  assist- 
ance of  export  associations  in 
which  he  may  legally  combine 
with  other  manufacturers  on 
all  questions  affecting  over- 
seas customers — prices,  cred- 
it, delivery,  etc.  The  large 
manufacturers  do  not  need  to 
combine,  because  the  volume 
of  their  business  is  so  great 
that  they  can  go  ahead  inde- 
pendently as  they  have  done 
in  the  past.  The  argument 
which  Mr.  Coster  makes  is 
that  the  average  small  manu- 
facturer confronts  a  market 
with  which  he  is  unfamiliar 
and  in  which  his  unknown  or 
little  known  name  and  prod- 
ucts are  set  in  competition 
against  powerful  European 
export  associations  skilled  in 
the  knowledge  of  foreign  mar- 
kets  and   having  the   advan- 
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tage  of  a  reputation  with  buyers  which  has  been  built 
up  during  past  years  when  industrial  America  neglected 
remote  trade. 

Mr.  Coster  expresses  full  confidence  that  the  Webb 
bill,  which  has  already  been  passed  by  the  House  of 
Representatives,  will  also  be  approved  by  the  Senate, 
and  that  thus  the  law  will  be  so  clarified  as  to  make  it 
possible  for  manufacturers  to  combine  interests  on  for- 
eign trade.     This  will  help  small  companies. 

M.  A.  Oudin,  manager  of  the  foreign  department  of 
the  General  Electric  Company,  was  interviewed  by  the 
representative  of  the  Electrical  World  upon  the  sub- 
ject of  foreign  representation.  Mr.  Oudin,  as  a  mem- 
ber of  the  National  Foreign  Trade  Council  and  as 
chairman  of  the  export  committee  of  the  Electrical 
Manufacturers'  Club,  has  been  especially  interested  in 
the  possibilities  of  the  exploitation  abroad  of  the  elec- 
trical products  of  American  manufacturers. 

Mr.  Oudin  stated  that  he  believed  that  manufacturers 
who  contemplated  embarking  upon  the  export  business 
would  do  well  to  carefully  investigate  all  methods  of 
representation.  Mr.  Oudin  regards,  at  the  present  time 
and  under  the  present  circumstances  of  our  export 
trade,  the  commission  merchant  as  one  of  the  most 
important  means  of  developing  foreign  markets,  espe- 
cially for  the  small  manufacturer.  As  the  first  step  for 
a  manufacturer  engaging  in  the  export  business,  Mr. 
Oudin  suggests  a  campaign  of  advertising  in  papers 
published  in  this  country  having  a  circulation  in  foreign 


tion.  Mr.  Oudin  expresses  the  opinion  that  the  average 
manufacturer  who  is  thinking  of  entering  the  export 
business  would  be  wise  to  investigate  the  advantages 
of  jobbers,  associations,  personal  traveling  representa- 
tives, branch  offices,  etc.,  in  the  various  countries  which 
he  feels  would  offer  a  market  for  his  goods. 

One  commission  merchant  stated  frankly  that  in  his 
opinion  American  electrical  manufacturers  would  never 
develop  foreign  markets  successfully  until  they  came  to 
feel,  like  continental  European  manufacturers,  that 
their  bread  and  butter  depended  on  it. 

The  view  of  this  merchant  is  that  it  would  not  be 
profitable  for  him  to  develop  a  market  for  American 
electrical  products  unless  he  were  positively  assured  as 
to  the  financial  responsibility  and  power  of  the  manu- 
facturer to  produce  goods  of  high  quality  and  to  rectify 
any  mistake.  He  favored  a  large  company  with  great 
financial  resources,  partly  because  of  the  extended  and 
varied  line  of  products  which  such  a  company  carries. 
An  electrical  company,  he  felt,  was  more  difficult  to 
represent  successfully  in  foreign  countries  than  con- 
cerns in  other  forms  of  industry  because  of  the  large 
element  of  engineering  in  its  products,  requiring  engi- 
neering training  and  skill  in  salesmanship  and  installa- 
tion, and  perhaps  after  operation  if  any  unexpected 
problems  developed.  He  believes  that  he  could  not 
afford  to  make  exclusive  contracts  which  might  debar 
him  from  connections  with  other  manufacturers. 

The  representative  of  another  large  New  York  corn- 


Foreign  Representatives  Have  Many  Experiences — Messrs.  Brofos,  McBerty  and  Reinke  of  the  Western  Electric  Company  Had  Diflfi- 
culties  with  the  Weather  on  a  Trip  In  Norway.  L  Sternefeld,  Ge  neral  Manager  in  China  for  the  Gaston,  Williams  &  Wigmore  Elec- 
trical Engineering  Corporation,   Agent  in  that  Territory  for  the  Westinghouse    Electric    Export    Company,    with    a    Chinese    Customer 


countries.  If  such  advertising  leads  to  inquiries  and 
subsequent  sales,  the  commission  house  will  find  itself 
forced  into  the  position  of  handling  the  goods  in  ques- 
tion. If  the  sales  are  sufficiently  large,  the  next  step  in 
the  campaign  would  be  to  advertise  in  papers  published 
in  the  countries  whose  markets  have  been  reached. 

For  manufacturers  who  are  without  fundamental 
knowledge  of  matters  affecting  export  trade,  Mr.  Oudin 
recommends  membership  in  export  trade  associations  of 
the  character  that  exist  at  the  present  time.  These 
furnish  general  information  not  accessible  or  readily 
available  to  the  manufacturer,  but  do  not  act  directly 
in  effecting  sales,  as  do  the  export  associations  or  for- 
eign combinations  of  manufacturers  in  Germany  and  in 
England.  Export  associations  of  this  character  will  be 
permitted  should  the  Webb  bill  be  enacted  into  law. 
Mr.  Oudin  regards  these  associations  as  of  the  very 
highest  importance  in  the  development  of  our  foreign 
trade.  This  instrumentality  for  acquiring  foreign  trade 
is  more  or  less  experimental,  as  it  has  been  tried  only  to 
a  limited  extent  in  this  country  and  then  mainly  be- 
tween manufacturers  of  non-competing  lines. 

Owing  to  the  difficulties  of  the  languages  and  cus- 
toms in  some  foreign  countries,  especially  in  the  Orient, 
Mr,  Oudin  states  that  even  for  large  manufacturers  it 
is  probable  that  more  desirable  results  may  be  secured 
by  the  appointment  of  agents  than  by  direct  representa- 


mission  house  who  was  interviewed  by  the  Electrical 
World  stated  that  the  amount  of  electrical  manu- 
facturers shipped  abroad  by  others  than  the  largest 
manufacturers  is  larger  than  is  generally  realized. 

The  criticism  was  made  by  this  merchant  that  the 
average  manufacturer  expects  to  obtain  results  in  a 
month.  He  cited  one  manufacturer  whom  he  repre- 
sented for  three  years  before  he  obtained  a  single  order. 
Last  year  a  large  business  was  done  for  this  manufac- 
turer, and  now  it  is  felt  certain  that  a  permanent  ex- 
port trade  has  been  built  up. 

The  commission  merchant  cited  an  illustration  of  an 
order  received  by  him  for  a  small  type  of  electrical 
apparatus.  He  said  that  it  would  have  involved  an 
expenditure  of  several  hundred  dollars  for  dies.  It  was 
a  type  which  was  standard  in  the  country  from  which 
the  order  came.  The  manufacturer  was  approached  with 
the  proposition  that  he  charge  part  of  the  cost  of  the 
dies  to  this  job  and  take  a  chance  that  he  would  get 
later  orders  to  absorb  the  balance.     He  declined. 

"If  you  will  get  your  people  to  adopt  the  metric  sys- 
tem you  will  do  more  than  can  be  done  in  any  other  way 
to  promote  the  export  trade  of  the  electrical  manufac- 
turers," said  the  representative  of  a  New  York  com- 
mission house,  "That  should  be  supplemented  by  a 
willingness  to  give  us  firm  prices  which  we  can  quote 
freely  on  products  as  good  for  say  thirty  days. 
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OPERATION  OF  ELECTRIC 

DRAGLINE  EXCAVATORS 

Methods  for   Supplying  Energy  to  Excavators  and 

Cost  of  Operation  in  Government  Drainage 

Work  at  Boise,  Idaho 

The  drainage  work  on  the  Boise  Project  of  the  Uni- 
ted States  Reclamation  Service  in  the  vicinity  of  Cald- 
well and  Nampa,  Idaho,  is  being  successfully  carried 
out  by  the  use  of  electric  dragline  excavators.  Energy 
for  the  work  is 
secured  from  a 
power  plant  op- 
erated by  the 
government  rec- 
lamation s  e  r  V- 
ice  at  the  mouth 
of  the  Boise 
River  Canyon 
about  8  miles 
above  Boise. 
This  plant  also 
furnished  en- 
ergy for  the 
construction  of 
the  Arrow  Rock 
dam  and  was 
built  primarily 
for  that  purpose. 
Energy  is  also 
taken  from  a  44,- 
000-volt  trans- 
mission  line 
of  the  Idaho 
Power  &  Light 
Company  in  the 
region  of  the 
contem- 
plated work. 
The  government 
lines  are  tied 
in  with  this  sys- 
tem  above 
Boise. 

Four  excavators  of  the  same  type  and  capacity,  having 
caterpillar  traction,  50-ft.  booms,  9.5-ft.  swing  circles 
and  1.25  cu.  yd.  buckets  are  used.  They  are  designed  to 
operate  on  440-volt,  three-phase,  60-cycle,  alternating- 
current   supply.      The  caterpillar   drive   and   the   drag 


FIG.    1 — POLE    SWITCH    HOOKS    FOR    CON- 
NECTING    EXCAVATOR     TRANSFORMER 
CABLES    TO    TRANSMISSION    LINE 


drums  of  the  excavators  are  driven  by  direct  geared  80- 
hp.  motors  controlled  by  a  drum-type  controller  pro- 
vided with  resistance,  switchboard  and  circuit  breakers. 
The  swing  machinery  is  operated  by  a  40-hp.  motor 
provided  with  a  drum-type  controller  for  quick  accelera- 
tion, designed  to  make  it  possible  to  reverse  at  full  speed. 
The  operating  crew  consists  of  two  men  for  each  ex- 
cavator— the  operator  and  an  oiler. 

The  total  drainage  results  accomplished  on  the  Boise 
Project  with  the  electric  excavators  to  June  1,  1916,  con- 
sists of  the  removal  of  3,762,350  yd.  of  material  in  ap- 
proximately 93  miles  of  open  ditches.  The  ditch  sections 
vary  from  10-ft.  base  2  to  1  slopes,  to  a  5-ft.  base  1.5  to 
1  slopes,  and  the  average  cut  approximates  10  ft. 

At  the  field  camp  headquarters  a  substation  is  located 
which  transforms  the  current  to  4000  volts.  The  trans- 
mission lines  erected  for  the  drainage  construction  carry 
4000  volts  and  are  built  and  rebuilt  as  needed  in  the 
construction  of  the  various  drains.  In  the  building  of 
these  lines,  30-ft.  poles  are  generally  used  and  No.  4 
bare  copper  conductor.  The  connection  from  the  trans- 
mission line  to  the  other  transformers  which  are  car- 
ried on  the  dredges  consists  of  No.  6  B  &  S  gage  triple 
conductor  armored  cable,  and  connection  is  made  from 
the  three  wires  of  this  cable  to  the  transmission  lines  by 
hook  switch  terminals  fastened  on  the  ends  of  light  25- 
ft.  poles.  The  connection  is  transferred  from  pole  to 
pole  as  the  construction  proceeds,  and  the  300-ft.  length 
of  cable  used  allows  the  passing  of  obstructions. 

The  average  energy  used  is  approximately  0.88  kw.-hr. 
per  cubic  yard  of  material  excavated,  varying  with  the 
material  excavated,  being  as  low  as  0.39  kw.-hr.  in  light 
sandy  loam  including  all  line  and  transformer  losses. 

The  use  of  power  has  been  very  convenient  around  the 
headquarters  camp,  where  a  machine  shop  is  electrically 
operated  to  handle  repairs  and  also  for  use  in  pumping 
water  in  the  construction  of  culverts.  Each  excavator  is 
lighted  by  two  inclosed-type  flaming  arc  lamps. 

According  to  J.  L.  Burkholder,  drainage  engineer  of 
the  Boise  Project  of  the  United  States  Reclamation 
Service,  Nampa,  Idaho,  the  approximate  unit  cost  of 
excavation  to  date  has  been  as  follows: 

Excavation 
Expense  Item  Cost  per  Cu.  Yd. 

Labor   cost   $0.0229 

Electrical  energy  (at  1  cent  per  kilowatt-hour)  and  supplies  .0195 
Installing  transmission  and  telephone  lines  and  substations, 

including  cost  of  materials 0125 

Total    $0.0549 

The  above  total  is  exclusive  of  depreciation  and  gen- 
eral expenses. 


FIG.  2 — ELECTRICALLY  OPERATED  EXCAVATOR  USED  ON  BOISE  PROJECT  OF  UNITED  STATES  RECLAMATION  SERVICE 
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Operation  of  a  Lamp-Service  Department 

The  Plan  by  Which  the  United  Electric  Light  and  Power  Company,  New  York  City,  Furnishes 

Lamps  and  Lamp  Renewal  Service  to  Its  Customers     Lamp  Service  Supplied 

at  0.5-Cent  per  Kilowatt -hour  Added  to  Bill  for  Energy 

By  L.  a.  Coleman 


THE  recent  change  in  the  lamp  policy  of  the  United 
Electric  Light  &  Power  Company  of  New  York 
City,  by  which  customers  are  now  furnished  lamp- 
renewal  service  on  payment  of  an  extra  1/2  cent  per 
kilowatt-hour  for  energy  consumed  by  the  lamp  installa- 
tion, and  the  desire  of  the  officials  of  the  company  that 
this  service  be  made  popular  and  of  a  distinct  benefit 
to  its  customers,  rendered  necessary  the  adoption  of 
the  comprehensive  system  for  the  operation  of  the  lamp 
department  which  is  now  in  use. 

An  active  campaign  to  obtain  the  lamp  business  of 
the  company's  customers  was  begun  immediately  after 
the  announcement  of  the  change.  To  date  approximately 
31,000  customers  have  signed  the  lamp-service  agree- 
ment. To  all  of  these  customers  there  are  supplied 
Mazda  lamps  in  sizes  of  50  watts  and  larger  without 
extra  charge,  and  Mazda  lamps  of  smaller  sizes  at  an 
additional  price  to  cover  the  cost  of  the  lamp  to  the 
company. 

Renewals  are  made  upon  request,  and  for  this  pur- 
pose each  customer  is  furnished  with  postcards  to  be 
used  when  ordering  lamps.    The  order  form  adopted  is 


niie  United  Electric  LigKt  &  Power  Co. 


-191 


Please  call  for  the  purpose  of  renewing  lamps. 
The  following  renewals  are  required 


Name — 

Address — 

Apt.  No Store. 


FIG.    1 — FORM    OF    POST    CARD   FURNISHED    CUSTOMERS    FOR 
ORDERING   LAMPS 

reproduced  in  Fig.  1.  In  addition,  a  periodic  service  is 
maintained  for  all  lamp-service  customers,  and  a  call  is 
made  every  three  months  to  make  whatever  changes  are 
necessary  in  the  lamp  equipment. 

Checking  Over  the  Orders 

With  only  a  portion  of  the  company's  customers  pay- 
ing the  lamp-service  charges,  and  the  consequent  salable 
value  of  the  lamps,  the  need  for  a  special  examination 
of  all  orders  for  lamps  and  a  comparison  of  the  lamp 
deliveries  with  the  lamp-service  charges  is  obvious.  In 
the  early  days  of  the  operation  of  the  new  schedule  it 
was  frequently  found  that  a  lamp-service  customer 
would  order  lamps  which  it  was  intended  to  use  on  a 
neighboring  installation  where  no  lamp  service  agree- 
ment had  been  signed,  or  that  a  customer  using  service 
at  more  than  one  address  would  attempt  to  secure  lamps 
for  the  various  addresses  through  a  lamp  agreement 
covering  but  one  of  the  premises. 

It  was  also  found,  after  the  adoption  of  the  new 
system,  that  the  scope  of  the  duties  of  the  clerks  of 
the  lamp  department  were  greatly  enlarged,  and  it  be- 


came necessary  to  divide  the  work  into  districts.  The 
city  is  now  laid  out  in  eight  districts,  a  clerk  being  in 
charge  of  each  and  attending  to  all  lamp  matters  for 
the  particular  locality  covered  by  that  district.  A  re- 
ceiving clerk,  a  record  clerk,  a  special  service  clerk  and 
a  supervising  clerk  in  charge,  whose  duty  it  is  to  see 
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FIG.    2 — LAMP-RECORD   ENVELOPE 

that  the  orders  and  other  work  of  the  department  are 
properly  distributed  and  attended  to,  make  up  the  per- 
sonnel of  the  company's  lamp-service  department. 

Operation  by  Districts 

The  district  system  was  introduced  for  the  purpose 
of  aiding  all  customers,  those  classified  both  as  "lamp 
service"  and  as   "non-lamp  service,"  to  obtain  prompt 


The  United  Electric  Light  &  Power 


These  Premises  being  unoccupied 
when  electric  service  was  introduc- 
ed, no    lamps    have    been    placed. 

Telephone  Audubon  4000    for  lamps 
which    will    be    promptly    delivered. 


FIG.    3- 


-TAG    LEFT    BY    "CUT-IN"    MAN    WHEN    NO    RESPONSIBLE 
PERSON    IS    PRESENT   TO    RECEIPT   FOR   LAMPS 


deliveries  and  so  make  the  lamp  service  a  source  of  real 
satisfaction  to  the  customer.  All  deliveries  to  cus- 
tomers are  carefully  checked  as  to  quantity,  type,  etc., 
so  that  any  violations  of  the  lamp  service  agreement 
can  be  discovered  before  the  lamps  are  delivered.  Fig. 
2  shows  the  lamp-record  envelope  adopted. 
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ER  CO. 


THE  UNITED  ELECTRIC  LIGHT 

Can.r.l  Ofrio. 

130    Eait    ISlh    Street 


LAMP     SERVICE 

Your  application  coOerirvg  the  supply  of  clectncit^  at 
these  premises  does  Tiot  include  the  Lamp  Service  rendered  by 
this  company. 

If  you  desire  this  service 

Telephone  Audubon  4000 — Lamp  Department. 
iind    our     man    will    call.       Give    him    attached    cord,   signed, 
and  he  will  install  lamps. 


In  juiditioii  to  the  expansion  of  the  hinii^-record  de- 
partment it  was  necessary  to  form  a  new  department 
known  as  the  lamp-service  bureau.  To  this  bureau  are 
sent  all  complaints  concerninj?  lamp  charges,  requests 
for  cancellation,  and  all  other  matters  pertaining  to 
lamp  service,  other  than  the  actual  delivery  of  the  lamps. 

From  time  to  time  since  the 
operation  of  this  new  sched- 
ule various  problems  have 
arisen  which  needed  prompt 
solution,  for  example: 

Shortly  after  the  change  of 
lamp-renewal  policy  it  was 
found  that  lamps  which  were 
delivered  to  an  installation 
before  the  current  was  turned 
on,  and  where  the  occupant 
had  not  as  yet  taken  posses- 
sion, were  sometimes  lost  or 
stolen  by  the  time  the  cus- 
tomer moved  in.  To  correct 
this,  it  was  decided  that  no 
lamps  would  be  delivered  un- 
less some  responsible  person 
is  present  to  sign  for  them. 
If  a  "cut-in"  man  calls  to  con- 
nect the  service  and  there  is 
no  one  present,  he  leaves  the 
tag  (Fig.  3),  which  explains 
to  the  customer  how  lamps 
may  be  obtained. 

It  was  also  found  that 
many  of  the  customers  did 
not  sign  lamp-service  agree- 
ments, as  they  did  not  thor- 
oughly understand  the  plan  of 
operation  of  the  lamp  service. 

To  relieve  this  condition  a  card  is  hung  on  the  premises, 
stating  that  no  lamp-service  contract  "rider"  has  been 
signed  by  the  customer  in  taking  out  service,  and  that 


In  addition  to  supplying  its  lamp-service  customers, 
a  general  lamp  business  is  done  with  those  customers 
who  have  not  signed  the  lamp-service  agreement,  the 
company's  schedule  price  being  lower  than  that  main- 
tained by  the  dealers.  An  attractive  booklet  has  been 
issued  and  a  copy  of  this  is  supplied  to  every  customer 


The  United  Electric  Light  &  Power  Co. 
130  East  ISth  Street,  New  York. 
Lamp  Service  : 

You  are  hereby  requesled  10  furniih  in  connection  with  the 
of  eleclrtcity  to  ^^^  premiscj.  the  fint  initaliatFon  of  incandescent  lam 
subsequent  rencwaU  thereof:  alio  the  lupply.  care  and  maintejiance 
lamps,  lor  which  service  J^  agree  to  pay  at  the  rate  of  JjC.  per  kilowat 
based  on  the  weekly  or  monthly  lighting  bill,  to  which  this  charge  is  to  be 

It  is  understood  and  agreed  that  lamps  so  furnished  are  to  rem 
property  of,  and  may  be  removed  from  the  premises  by,  the  Compan 
the  termination  of  the  supply 


supply 


idded. 


Date 


Address 


N?        .5397 

Personal  Call  Tdepbone 


Date 

Ordered  by  Letter 

Name 

Address 

Part  Lamp  Service  NonUmp  Service 

By  The  UNITED  ELECTRIC  LIGHT  &  POWER  CO.,  u. 


Mm       Amonat 


...| 


I  berebj  acknowledge  receipt  of  above  lamps.  In  food  coDdlUoo,  and  agree 
to  pay  for  same  la  accordance  with  tbe  terms  of  sale. 


Signed- 


Delivered  by_ 


No  other  bill  will  be  rendered  for  this  delivery.  If  delivered  C.  0.  D.,  see 
that  deliverer  receipts  for  amonnl  paid.  If  cbarfcd  please  hold  to  check  wlib 
amount  added  to  your  It; htln?  bill. 


FIG.   4 — REMINDER  TAG 

This  tag,  left  on  the  premises  in  cases 
where  the  customer  has  failed  to  sign  a  con- 
tract for  lamp-renewal  service,  explains  the 
plan  of  renewals  and  provides  a  mailing  card 
tor  ordering  the  additional  lamp  service  if 
desired. 


FIG.    5 — SALES   TICKET 

This  ticket  is  made  out  in  quadruplicate, 
two  copies  are  sent  out  with  the  deliveryman, 
one  being  receipted  by  the  customer  and  re- 
turned to  the  office  while  the  other  is  given 
to  the  customer  as  his  invoice. 


FIG.   6 — ONE  OF  THE  ELECTRIC  LAMP-DELIVERY  WAGONS  OF  THE 
UNITED   ELECTRIC   LIGHT   &    POWER   COMPANY 

therefore  no  lamps  have  been  delivered.  This  double 
tag,  Fig.  4,  gives  the  necessary  information  explaining 
how  lamps  can  be  procured,  and  has  a  mailing  card 
which  can  be  torn  off,  stamped,  and  mailed  in  to  secure 
the  lamo  service. 


when  signing  an  application  for  light.  This  booklet, 
which  has  for  its  title  "Lamps  and  Lamp  Service,"  gives 
in  concise  form  the  details  of  how  a  customer  may 
obtain  lamps  from  the  company. 

One  of  the  great  problems  of  the  new  system  was  the 
question  of  prompt  delivery.  Prior  to  the  introduction 
of  the  lamp-service  plan  any  lamp  ordered,  and  on  which 
a  charge  was  made,  was  treated  exactly  like  an  order 
for  a  motor,  appliance  or  other  piece  of  merchandise. 
The  order  passed  through  various  channels  of  the  sales 
and  credit  departments  and  deliveries  took  in  some 
cases  from  three  to  four  days. 

In  the  effort  to  popularize  the  lamp  business,  the 
adoption  of  a  new  lamp-merchandising  system,  there- 
fore, became  necessary.  Having  in  mind  the  simplicity 
of  the  method  in  use  by  the  large  department  stores  in 
New  York  City,  a  system  was  laid  out  along  similar 
lines,  and  so  far  has  met  with  complete  success. 

A  Delivery-Sales  Plan  Borrowed  from  the 
Department  Store 

When  an  order  is  received  for  lamps,  this  goes  to  the 
lamp-service  department  and  to  the  district  clerk  cover- 
ing the  territory  from  which  the  order  comes.  Here 
it  is  then  stamped  "Lamp  Service"  or  "Non-Lamp 
Service,"  after  which  it  goes  to  the  credit  department 
for  approval,  and  is  then  returned  to  the  lamp  depart- 
ment to  have  the  delivery  tickets  made  out.  These 
tickets  are  drawn  in  quadruplicate.  They  contain  all 
the  information,  prices,  etc.,  and  are  in  every  sense  of 
the  word  an  invoice  for  the  lamps.  One  copy  is  sent  to 
the  bookkeeping  department  to  be  entered  in  the  cus- 
tomer's account  on  the  ledger;  one  copy  is  retained  in 
the  lamp-service  department  for  their  numerical  record, 
and  two  copies  are  sent  with  the  lamp-delivery  man. 
One  is  signed  by  the  customer  and  returned  to  the  lamp 
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department,  and  constitutes  the  receipt  for  the  lamps, 
and  the  other  is  left  with  the  customer  as  his  invoice 
for  the  goods  delivered.  No  other  bill  is  rendered,  but 
all  items  purchased  during  the  month  are  added  in  total 
to  the  monthly  lighting  bill. 

Since  the  introduction  of  this  system  on  April  1, 
every  order  for  lamps  received  by  this  company  has  been 
completed  v^'ithin  twenty-four  hours  from  its  receipt, 
unless  for  some  reason  the  lamps  were  not  in  stock  or 
the  department  was  unable  to  obtain  admission  to  the 
premises  where  the  lamps  were  to  be  delivered.  In  the 
latter  case  a  card  is  left  reading:  "In  response  to  your 
request  for  lamps  a  call  was  made  to  your  apartment 
to-day.  We  were  prevented  from  making  a  delivery  as 
we  could  not  obtain  access  to  your  premises.  A  call 
will  be  made  again  to-morrow." 

Personnel  of  Lamp-Deliverymen 

Another  important  feature  is  the  change  made  in  the 
personnel  of  the  lamp-delivery  department.     Heretofore 


the  deliveries  had  been  made  by  boys  ranging  in  age 
from  fifteen  to  eighteen  years.  It  was  found,  however, 
that  many  questions  arose  in  connection  with  the 
change,  and  it  was  necessary  to  replace  these  boys  with 
young  men  whose  ages  average  from  twenty  to  twenty- 
five  years.  This  has  been  found  to  give  better  satisfac- 
tion in  every  way.  In  addition,  all  of  the  employees 
of  this  department  have  been  furnished  with  neat  uni- 
forms by  the  company. 

Monthly  meetings  are  held  by  the  employees  of  the 
department,  experiences  are  exchanged  for  the  benefit 
of  all,  and  examinations  are  held  at  regular  periods  to 
ascertain  their  knowledge  of  the  lamp  policy  of  the 
company. 

Many  questions  have,  of  course,  arisen  since  the  in- 
auguration of  this  new  system,  but  the  public  is  grad- 
ually learning  the  details  of  the  change,  and  the  new 
lamp  service  on  the  lines  of  the  United  Electric  Light 
&  Power  Company  in  New  York  City  may  now  be  called 
an  established  policy. 


Lighting  an  Art  Gallery  with  "  Daylight "  Lamps 

The  Notable  Installation  in  the  New  Cleveland  Museum  of  Art,  Where  the  Artificial  Illumi- 
nation Closely  Simulates  Daylight  in  Color  and  Distribution 


THE    NEW    MUSEUM    OF   ART,    CLEVELAND 


ASIDE  from  its  distinction  of  being  one  of  the 
largest  installations  of  "daylight"  incandescent 
lamps  thus  far  put  into  service,  the  lighting  of  the 
new  Museum  of  Art  at  Cleveland  is  notable  for  the 
degree  of  control  which  has  been  achieved  in  directing 
the  distribution  of  light — both  artificial  and  natural. 

By  means  of  motor-operated  louvres  which  control 
the  admission  of  sunshine  and  daylight  to  the  skylights 
over  the  top-lighted  painting  galleries  it  has  been  found 
possible  to  deliver  a  more  nearly  constant  intensity  of 
daylight  (which  would  otherwise  vary  greatly  through- 
out the  day  and  the  year),  and  to  preserve  a  balance 
of  illumination  on  opposite  walls  of  the  galleries.  The 
use  of  these  louvres  also  decreases  the  excessive  down- 
ward light  and  eliminates  the  "rake"  of  the  sun. 

In  the  artificial  lighting  of  the  museum  the  use  of 
"daylight"  lamps  has  proved  of  the  greatest  importance 
in  bringing  out  the  true  color  values  of  the  paintings 
and  art  objects  when  the  galleries  are  illuminated  for 
inspection  during  after-dark  hours. 

The  design  of  the  lighting  of  the  museum  structure 


was  handled  by  a  special  committee  whose  chairman 
was  Dr.  E.  P.  Hyde  and  whose  report  to  the  building 
committee  of  the  board  of  trustees  forms  the  basis  of 
this  article.  The  burden  of  the  work  of  proposing  and 
supervising  the  various  installations  was  carried  on  by 
a  sub-committee  consisting  of  E.  J.  Edwards,  Ward 
Harrison  and  M.  Luckiesh,  to  whom  the  general  com- 
mittee expressed  its  obligations  in  the  report  above 
mentioned, 

Top-Lighted  Paintings  Galleries 

The  top-lighted  paintings  galleries,  which  have  occa- 
sioned particular  interest,  measure  33  ft.  in  width  and 
are  of  various  lengths,  aggregating  230  ft.  They  contain 
no  windows,  but  natural  daylight  illumination  is  pro- 
vided by  a  sub-skylight  24  ft.  above  the  floor.  The  glass 
for  the  roof  skylight  had  been  chosen  and  already  in- 
stalled before  the  lighting  committee  was  appointed. 
This  was  also  true  of  various  architectural  features,  such 
as  the  area  of  the  sub-skylight  opening  and  the  character 
and  position  of  the  structural  beams  in  the  attic  space. 
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ONE  or  THE  OVERHEAD-LIGHTED  GALLERIES  WHERE  THE  ARTI- 
FICIAL ILLUMINATION  CLOSELY  SIMULATES  DAYLIGHT  IN 
DISTRIBUTION   AS   WELL  AS   COLOR 


FIXTURE  UNITS  IN  ONE  OF  THE  SIDE-LIGHTED  GALLERIES  ON  THE 
NORTH  SIDE  OF  THE  MUSEUM.  "DAYLIGHT"  LAMPS  ARE  USED 
IN   THE   CEILING  FIXTURES 


With  respect  to  the  control  of  natural  daylight  illumi- 
nation as  well  as  artificial  lighting,  it  was  the  aim  of 
the  committee: 

1.  That  the  brightness  of  the  floor  and  ceiling  should 
not  be  disproportionately  large  in  comparison  with  the 
brightness  of  the  walls. 

2.  That  the  amount  of  downward  light  should  not  be 
disproportionately  large  in  comparison  with  that  di- 
rected toward  the  important  wall  space. 

3.  That  there  should  be  no  opportunity  for  the  re- 
flection of  bright  portions  of  the  skylight  from  the 
glazed  pictures  into  the  eye  of  an  observer  standing  at 
a  reasonable  distance  from  the  pictures. 

4.  That  the  quality  of  daylight  should  be  approxi- 
mated as  nearly  as  possible. 

Motor-Operated  Daylight  Louvres 

For  controlling  the  daylight  a  system  of  adjustable 
metal  louvres  was  designed  and  installed  close  to  the 
roof  skylight.  These  are  operated  by  electric  motors 
remotely  controlled  by  means  of  switches  placed  at  con- 
venient points  in  the  galleries.  The  louvres  are  divided 
into  two  units  for  each  gallery.  The  unit  on  the  left 
side  of  the  roof  permits  light  to  proceed  directly  toward 
the  wall  on  the  right  side  of  the  gallery  and  yet  does 
not  permit  much  of  the  light  from  the  sky  or  sun  to 
reach  the  floor  of  the  gallery  directly.  Each  unit  is 
operated  by  individual  electric  motor  control,  and  can 
be  turned  either  forward  or  backward  to  obtain  the 
proper  position.    The  individual  louvres  are  16  in.  wide 


and  are  hung  12  in.  apart,  thus  providing  overlapping 
which  makes  it  possible  to  obtain  a  proper  intensity 
of  illumination  on  the  pictures  without  a  strong  down- 
ward component.  It  should  be  noted  that  the  south 
louvres  control  the  illumination  on  the  north  wall  and 
the  north  louvres  that  on  the  south  wall.  Both  sets- 
reduce  the  amount  of  light  reaching  the  floor.  Inas- 
much as  in  such  a  room  in  the  daytime  relative  illumi- 
nation intensities  are  of  chief  importance,  it  is  inter- 
esting to  note  that  on  a  clear  day  the  south  wall,  which 
receives  no  direct  sunlight,  approximately  represents 
the  results  that  would  be  obtained  on  an  overcast  day 
on  any  wall  in  the  room. 

Adjustable  Artificial  Units 

In  order  to  approximate  natural  daylight,  Mazda  C-2 
("daylight")  lamps  were  used  with  projector  units 
(X-ray  reflectors  No.  800)  placed  above  the  sub-sky- 
light. A  special  holder  was  designed  by  means  of 
which  it  was  possible  to  adjust  each  unit  to  the  desired 
angular  and  focal  positions.  One  lighting  unit  was 
provided  for  each  3  ft.  or  4  ft.  of  wall  length.  In  order 
to  obtain  satisfactory  uniformity  of  illumination  on  the 
principal  wall  area  it  was  necessary  to  adjust  the  units 
very  carefully,  therefore  the  lamps,  which  were  150-watt 
Mazda  C-2  units,  were  slightly  frosted  with  an  etching 
solution.  Scoops  were  attached  to  the  reflectors  to 
intercept  direct  light  from  the  lamps. 

The  court  of  tapestries  and  armor  is  the  largest  and 
most  impressive  of  the  galleries  in  the  museum.     The 


"daylight"    LAMPS    WITH    HOODED    REFLECTORS    FOR    NIGHT    LIGHTING,    AND    MOTOR-OPERATED    LOUVRES    FOR    CONTROLLING 
NATURAL    ILLUMINATION,    IN    ATTIC    SPACE    ABOVE    OVERHEAD- LIGHTED  PAINTINGS  GALLERIES 
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gray  stone  walls  hung  with  banners  and  tapestries  form 
a  fitting  background  for  the  horsemen  and  guards  in 
armor.  To  provide  a  system  of  lighting  which  in  itself 
would  be  satisfying  to  the  eye  and  harmonious  with 
the  surroundings,  also  effective  in  illuminating  the 
exhibits,  the  following  requirements  were  formulated: 

1.  That   the   sub-skylight  present   an   appearance   of 
uniform  brightness  both  by  day  and  by  night. 

2.  That  the  intensity  in 
all  parts  of  the  room  where 
exhibits  are  located  should 
be  at  least  2  foot-candles. 

3.  That  the  maximum 
intensity  of  illumination 
should  occur  in  the  center 
of  the  room  to  accentuate 
the  group  of  horsemen 
which  forms  the  principal 
object  of  interest  in  the 
court. 

It  was  necessary  to  choose 
a  glass  which  would  break 
up  the  light  rays  to  a  con- 
siderable degree,  and  it  was 
found  that  when  the  some- 
what uneven  surface  of  com- 
mercial wired  glass  was  deeply  etched  the  diffusion  was 
sufficient  so  that  a  uniform  brightness  of  the  skylight 
could  be  secured  and  at  the  same  time  the  shadows  of 
the  beams  were  not  visible.  The  dimensions  of  the 
skylight  are  30  ft.  by  72  ft.,  hence  eight  rows  of  twenty 
units  each  were  required  to  illuminate  it.  In  addition 
sixty  outlets  were  provided  beyond  the  edge  of  the 
skylight  and  completely  surrounding  it,  to  preserve  the 
appearance  of  uniformity  to  the  outermost  panel  of 
glass,  even  when  viewed  from  the  opposite  side  of  the 
court.  From  the  standpoint  of  efficient  lighting,  of 
course,  it  was  desirable  so  far  as  possible  to  place  large 
units  over  the  center  of  the  area.  Thirty-two  of  the 
central  outlets  were  each  equipped  with  150-watt  lamps 
and  concentrating  mirrored  glass  reflectors  (X-ray  No. 
710).  These  outlets  were  depended  upon  for  the  greater 
part  of  the  illumination  and  the  remaining  outlets  were 
therefore  equipped  with  distributing  reflectors  (Ivan- 
hoe  BED-60)    and  the  smallest  size  of  daylight  lamps 


PLAN   OF   THE  CLEVELAND   MUSEUM   OF  ART 


cbtainable.  The  intensity  of  illumination  on  a  horizon- 
tal plane  varies  from  5  foot-candles  in  the  center  of 
the  room  to  slightly  less  than  2  foot-candles  near  the 
corners. 

Lighting  the  Garden  Court 

In  the  artificial  lighting  of  the  garden  court,  it  was 
decided  to  produce  the  effect  of  an  outdoor  garden  at 

night.  To  accomplish  this 
it  was  necessary  to  have 
the  ceiling  as  dark  as  pos- 
sible. The  main  lighting  is 
accomplished  with  four  lan- 
tern units  on  posts.  The 
lanterns  haye  a  strong  hori- 
zontal and  downward  com- 
ponent, with  a  relatively 
small  amount  of  flux  in  the 
upper  hemisphere.  The  lan- 
terns are  paneled,  making 
it  possible,  by  choice  of 
glass,  to  reduce  the  bril- 
liancy of  the  units  in  any 
desired  directions.  As  in- 
stalled, these  are  provided 
with  dense  glass  on  the 
sides  which  come  into  the  line  of  vision  of  visitors  pass- 
ing through  the  court.  One  300-watt  Mazda  C-2  lamp  is 
used  in  each  of  these  units. 

The  loggia,  on  the  west  end  of  the  garden  court,  is 
illuminated  from  overhead  to  an  intensity  higher  than 
that  prevailing  in  the  court. 

Special  provision  is  also  made  for  the  illumination 
of  the  central  fountain.  With  a  lighting  system  to  give 
the  desired  night  effect  in  the  court,  it  was  difficult, 
without  special  provision,  to  avoid  the  appearance  of  a 
dark  basin.  This  special  illumination  is  obtained  from 
above  the  skylight,  directly  above  the  fountain,  by 
means  of  a  lens  system  like  that  of  the  ordinary  stere- 
opticon  lantern.  An  aperture  the  exact  shape  of  the 
fountain  was  cut  in  an  opaque  slide  so  that  this  can 
be  focused  by  the  lens  to  exactly  cover  the  area  of  the 
fountain.  In  this  way  it  has  been  possible  to  provide 
illumination  with  an  absolutely  sharp  line  of  demarka- 
tion  and  from  a  concealed  source. 


THE  GARDEN  COURT,  WITH  ITS  POST  LANTERNS  AND  ILLUMI- 
NATED  LOGGIA   AND   CENTRAL   FOUNTAIN 


THE    COURT    OF    TAPESTRIES.        A    MAXIMUM    INTENSITY    IS 
CENTERED  ON   THE   GROUP  OF   HORSEMEN 
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COMMERCIAL  AND    BUSINESS   POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


WHEN  A  WOMAN  MANAGES 

Three  Interesting  Instances  of  the"Public-Be-Pleased" 

Policies  of  the  Frankfort  (Mich.)   Company, 

Managed  by  Mrs.  E.  L.  Johnson 

The  Benzie  County  Power  Company  of  Frankfort, 
Mich.,  came  into  existence  only  a  few  years  ago  by 
building  a  small  water-power  plant  about  6  miles  from 
Frankfort,  and  purchasing  the  local  distribution  sys- 
tem and  bringing  energy  into  town  over  a  2300-volt 
transmission  line.  Its  predecessor  company  had  given 
night  service  only,  and  had  billed  its  customers  on  a 
flat-rate  basis  of  so  much  a  month,  regardless  of  the 
amount  of  energy  used.  This  flat-rate  privilege  had, 
however,  been  greatly  abused  by  some  of  the  custom- 
ers, and  when  the  new  company  metered  every  cus- 
tomer there  was  a  wave  of  complaint  and  dissatisfaction, 
and  serious  opposition  to  the  new  corporation.  After 
six  months  of  this  "kicking"  on  the  part  of  cus- 
tomers and  prospective  customers,  Mrs.  E.  L.  Johnson, 
manager  of  the  property,  worked  out  a  rate  which  would 
approximate  this  old  flat  rate  as  nearly  as  possible  in 
nature  and  still  be  fair  to  customers  buying  power  on 
the  franchise  rate.  She  called  this  new  rate  an  "op- 
tional rate"  and  introduced  it  to  the  public  as  "an 
acceptable  substitute  for  a  flat  rate  on  electric  house 
service  to  meet  the  frequent  requests  for  a  flat  rate, 
which  is  manifestly  impracticable."  The  franchise  rate 
was  as  follows: 

Ten  cents  for  the  first  15  kw.-hr. ;  7  cents  for  the 
next  8  kw.-hr.,  and  4  cents  for  all  used  thereafter,  and 
a  minimum  charge  of  75  cents.  The  optional  rate  was 
made  7  cents  for  the  first  15  kw.-hr.,  and  5  cents  for  all 
thereafter,  with  a  minimum  charge  of  $2  a  month.  As 
seen  in  the  accompanying  curve,  this  optional  rate  was 
arranged  so  that  while  it  gave  some  advantage  to  users 
of  between  23  kw.-hr.  and  84  kw.-hr.  a  month,  yet  the 
large  consumers  purchasing  power  on  the  franchise 
rate  received  a  lesser  bill  with  a  consumption  above 
84  kw.-hr.,  the  crossing  point  of  the  two  curves,  than 
the  optional  rate  customer  would  have  obtained  -for  equal 
consumption. 

In  the  announcement  of  the  optional  rate,  the  people's 
attention  was  called  to  the  fact  that  for  those  who  cared 
to  adopt  it,  the  new  rate  would  give  them  one-half  more 


energy  for  the  same  money,  as  shown  by  the  fact  that 
for  the  $2  minimum  charge,  34  kw.-hr.  could  be  used 
as  against  only  23  kw.-hr.  for  $2.06  on  the  franchise 
rate.  It  was  anticipated  in  making  this  concession 
that  the  smaller  customers  adopting  the  rates  would 
endeavor  to  use  their  full  allowance  of  current  under 
the  $2  minimum  each  month,  and  that  the  plan  would 
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CURVES   COMPARING   THE   FRANCHISE   RATE   AND   THE   OPTIONAL 
RATE   DEVISED   BY    MRS.    JOHNSON 

thus  stimulate  generally  the  sale  and  use  of  electrical 
appliances ;  and  it  has  worked  out  this  way  to  a  certain 
extent.  The  optional  rate  has  been  chosen  by  a  num- 
ber of  the  customers  and  has  seemed  to  mitigate  almost 
completely  the  feeling  against  the  metered  service  and 
the  company.  No  customers  taking  this  rate  have  given 
it  up.  Incidentally,  it  is  valuable  to  the  company,  as  it 
tends  to  make  the  income  from  lighting  more  nearly 
uniform  throughout  the  year,  or  to  lessen  the  summer 
valley  in  the  income  curve. 

Handling  Summer-Resort  Business 

In  this  matter  of  rates,  Mrs.  Johnson  has  also  estab- 
lished a  policy  of  handling  summer-resort  business 
which  has  proved  satisfactory.  On  the  shores  all  around 
Crystal  Lake,  the  beautiful  11-mile  long  lake  at  Frank- 
fort, hundreds  of  summer  cottages — some  of  very  pre- 
tentious nature — are  located,  and  the  demand  among 
the  cottages  for  electric  lights  has  been  quite  general. 
Mrs.  Johnson  has  established  a  minimum  charge  of 
$6  for  the  three  summer  months,  which  must  be  paid 


WATERPOWER  rPLAi^T  AND  WATERWHEEL-DRIVEN   GENERATOR  OF  THE    BENZIE    COUNTY    POWER   COMPANY    NEAR   FRANKFORT,    MICH. 
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Astute  campaign  managers  in  all  the  political  parties 
have  this  year  been  particularly  alive  to  the  possibilities  of 
impressing  the  names  of  their  candidates  on  the  attention 
of  the  voting  public  by  means  of  electric  signs.  In  size  and 
costliness,  these  displays  vary  all  the  way  from  great 
flashing  set-pieces  like  those  pictured  above,  to  the  "wink- 


ing" frosted  globes,  painted  with  national  or  local  candi- 
dates' names,  which  grace  corner  windows. 

The  big  sign  shown  at  the  left,  marks  the  national  head- 
quarters of  one  party,  at  the  corner  of  Forty-second  Street 
and  Madison  Avenue,  New  York  City.  The  other  display 
is  made  by  the  Union  League  Club  in  Fifth  Avenue. 


if  service  is  required  during  any  portion  of  the  period. 
The  meter  rate  is  12  cents  for  the  first  20  kv^^.-hr.  and 
6  cents  for  all  over  that.  This  charge  basis  has  proved 
satisfactory  and  profitable.  The  investment  charge 
against  the  resort  business  has  been  kept  down  by 
transferring  transformers  from  their  summer  locations 
to  service  in  town  in  the  winter,  as  further  transformer 
installations  are  needed,  instead  of  purchasing  new^ 
apparatus.  This,  of  course,  makes  it  necessary  to  place 
new  transformers  for  the  summer-resort  business  the 
following  year,  but  by  the  time  this  season  is  over 
there  usually  is  use  for  these  new  ones  in  the  city  again, 
and  the  cost  of  making  the  installation  changes  is  very 

low  in  this  small  company. 
This  keeps  the  total  trans- 
former investment  down  to 
a  minimum  and  reduces  the 
overhead  charge  against  the 
resort  business. 

Furnishing  Service  to 
Neighboring  Town 

Another  incident  which 
furnishes  an  interesting  ex- 
ample of  the  liberal  yet  suc- 
cessful policy  of  Mrs.  John- 
son is  that  of  supplying 
service  to'  the  neighboring 
town  of  Bear  Lake,  with  a 
population  of  500.  The  peo- 
ple of  the  village  had  ap- 
pealed to  her  for  service,  and 
as  this  entailed  the  construc- 
tion of  14  miles  of  transmis- 
sion line,  it  was  rather 
doubtful  whether  the  expen- 
diture could  be  justified  by 
the  returns.  The  matter  was 
put  up  to  the  directors  and  rejected,  but  the  people  of 
Bear  Lake  entreated  and  Mrs.  Johnson  figured  some 
more  and  finally  gained  the  consent  of  her  board  to  go 
ahead,  but  it  was  to  be  emphatically  her  venture.  Upon 
notification  of  the  intent  of  the  company  to  serve  them. 
Bear  Lake  marshalled  its  forces,  including  twenty-eight 
teams,  and  drew  poles  and  helped  in  every  way  the 
company  would  let  them,  with  the  result  that  a  three- 
phase  wood-pole  transmission  line  was  built  at  a  cost  of 
only  $425  a  mile.  Besides  this  $6,000  total  investment 
for  line,  an  additional  $3,000  investment  was  made  in 
local  distribution  system.  Upon  completion  of  the  line 
and  the  turning  on  of  electric  street  lights.  Bear  Lake 


THE  2300-VOLT  TRANS- 
MISSION   LINE 


had  a  great  celebration.  There  were  fifty  customers 
to  begin  the  service  in  the  town,  and  at  the  time  of 
this  writing,  the  franchise  has  been  in  operation  a  year 
and  three  months,  the  number  of  customers  has  more 
than  doubled,  and  the  returns  the  first  year  have  amply 
justified  the  investment.  The  rate  for  energy  is  the 
same  as  in  Frankfort — 10,  7  and  4  cents — but  with  a 
minimum  bill  of  $1  instead  of  75  cents.  Collections 
are  made  through  the  local  banker  here,  and  also  in 
Beulah,  Elberta  and  Benzonia,  other  towns  served  by 
the  company,  as  Mrs.  Johnson  thinks  the  people  feel 
more  compunction  about  paying  promptly  when  a  bank 
is  doing  the  collecting. 

So  it  was  that  Mrs.  Johnson's  venture  proved  to  be  a 
paying  investment  and  won  for  her  the  best  of  good- 
will from  the  people  of  Bear  Lake,  who  had  keenly  felt 
the  absence  of  electricity.  The  effort  on  Mrs.  Johnson's 
part  to  connect  up  the  village  is  only  an  example  of  her 
eagerness  to  find  more  places  to  sell  the  surplus  energy 
available  from  the  375-kva.  Westinghouse  unit  with 
plentiful  water  going  to  waste,  and  her  activities  to 
bring  new  industries  to  Frankfort  have  been  more  suc- 
cessful than  those  of  the  whole  village  council,  as 
attested  by  one  manufacturer  who  is  planning  now  to 
locate  there. 


Display-Room  Arrangement  in  Maywood 

Office  of  Public  Service  Company  of 

Northern  Illinois 

In  Maywood,  a  city  of  8500  inhabitants,  which  is 
really  a  suburb  of  Chicago,  the  Public  Service  Company 
of  Northern  Illinois  has  established  a  branch  office  to 
care  for  its  users  of  both  electricity  and  gas.  While 
this  local  office  does  not  represent  the  ultimate  solution 
of  all  the  company's  suburban  office  problems,  it  em- 
bodies some  interesting  features.  The  Maywood  oflSce 
is  located  on  the  main  street  of  the  suburb  in  what  is 
perhaps  the  little  town's  best  business  building.  It 
has  a  36-ft.  front  and  is  60  ft.  deep. 

The  backgrounds  of  its  spacious  show  windows,  which 
are  7  ft.  deep,  are  changed  with  each  week's  display. 
As  the  visitor  enters  the  store  through  a  center  entrance 
his  first  glance  must  rest  on  a  group  of  portable  lamps 
on  a  table.  Passing  back  through  the  store  to  the 
cashier's  cage  through  either  of  the  side  aisles,  appli- 
ances are  displayed  for  sale  on  both  sides. 

One  of  the  recognized  principles  in  arranging  the 
stock  is  that  the  entire  line  of  any  one  device  must  be 
grouped.     It  is  thought  to  be  poor  policy  to  have  the 
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PLAN   SHOWING  ARRANGEMENT  OF   MAYWOOD 
CENTRAL-STATION    OFFICE 


customer  walk  all  over  the  store  to  show  him  a  few 
different  types  of  toasters.  Liberal  but  not  excessive 
use  is  made  of  neatly  lettered  placards  calling  attention 
to  devices  and  mentioning  sales  points.  The  methods 
of  dressing  show  cases  used  in  drug  stores  and  hard- 
ware stores  are  watched  carefully,  and  appealing  ideas 
thus  secured  are  applied  with  "electrical  variations"  in 
the  appliance  store. 

The  actual  number  of  the  company's  customers  in 
Maywood  is  2014,  but  people  from  neighboring  suburbs 
also  use  this  office.  The  total  revenue  from  both  elec- 
tricity and  gas  which  the  office  handles  amounts  to 
about  $15,000  a  month.  Of  this  amount  about  $1500 
represents  merchandise  sales.  In  equipping  this  room 
with  its  tables  for  portable  lamps  and  fans,  its  glass 
show  cases  for  small  heating  devices,  its  shelves  for 
lamps,  its  clearly  labeled  and  price-tagged  drawers  for 
fuses  and  fittings,  and  its  ampel  side  space  for  wash- 
ing machines,  vacuum  cleaners  and  gas  stoves,  an  earn- 
est effort  has  been  made  to  produce  a  real  store^ — not 
a  mere  display  room. 


Office  Lighting  by  "Daylight"  Lamps 

"Daylight"  gas-filled  tungsten  lamps  have  been  em- 
ployed in  the  new  lighting  fixtures  in  the  banking  de- 
partment of  H.  L.  Doherty  &  Company,  New  York  City, 
which    is    lighted    by    twenty-four   of    the   bowl    units 


shown,  each  containing  five  100-watt  Mazda  C-2  lamps. 
The  fixtures  were  designed  and  located  to  minimize 
shadows  and  to  deliver  the  maximum  illumination  onto 
the  working  plane  30  in.  above  the  floor.  At  the  same 
time  sufficient  light  flux  passes  through  the  glass-top 
panels  to  light  the  ceilings  and  side  walls  and  provide 
good  general  illumination.  Emphasis  is  placed  on  the 
claim  that  the  light  from  "daylight"  lamps,  which  in 
color  closely  simulate  natural  light,  for  office  lighting 
minimizes  eyestrain  incidental  to  artificial  illumination 
of  the  ordinary  color  characteristics. 


First  Cost  of  and  Savings  Effected  by  Gas- 
Filled  Street  Lamps  in  Indiana  Cities 

The  Northern  Indiana  Gas  &  Electric  Company,  which 
has  headquarters  at  Hammond,  Ind.,  recently  converted 
its  450-watt  alternating-current  6.6-amp.  series-arc 
street  lighting  equipment  in  the  Indiana  cities  of  Ham- 
mond, East  Chicago  and  Michigan  City,  to  400-cp.  234- 
watt  gas-filled  incandescent  units.  The  cost  of  install- 
ing the  new  lamps  averaged  $18.75  per  unit,  and  the 
cost  of  their  maintenance  is  estimated  at  about  $12.50 
per  lamp  per  year,  which  represents  a  saving  of  $2.50 
over  the  former  arc  units  that  cost  $15  a  year  to  main- 
tain. The  following  figures  show  the  systems  con- 
verted, and  the  contract  rates  for  the  old  and  new 
services : 

Hammond 

Number  of  lamps 395 

Rate  old  system,  per  lamp  per  year.  .  .$60.00 
Rate  new  system,  per  lamp  per  year.  .$52.50 

The  annual  energy  consumption  was  meanwhile  re- 
duced from  1800  kw.-hr.  per  lamp  for  the  arc  units  to 
936-kw.-hr.  per  lamp  for  the  present  gas-filled  incan- 
descent units. 


East 

Michigan 

Chicago 

City 

228 

228 

$80.00 

$75.00 

$57.50 

$57.50 

General  Contractor  Saves  Money  on  Electric 

Drive  for  Cement  Mixer 

Nelson  &  Pederson,  contractors  of  Butte,  Mont.,  find 
that  electric  drive  for  their  concrete  mixer  saves  them 
about  $150  a  month  over  any  other  form  of  drive  previ- 
ously used.  With  a  Va-cu.  yd.  mixer  driven  by  a  15-hp. 
Westinghouse  alternating-current  motor  they  turn  out 
80  cu.  yd.  of  concrete  per  day  of  eight  hours.  A  10-hp. 
motor  operates  a  hoist  and  a  5-hp.  motor  drives  a  saw 
for  cutting  lumber.  Energy  for  the  three  motors  costs 
the  contractor  only  $30  per  month.  Owing  to  the  ab- 
sence of  steam  and  oil  the  motor-driven  mixer  can  be 
used  inside  the  finished  walls  of  a  building  where  the 
use  of  steam  or  gasoline-driven  apparatus  would  be  out 
of  the  question. 


BANKING   OFFICE   LIGHTED    BY   "DAYLIGHT"    UNITS.      EACH 
FIXTURE    CONTAINS    FIVE    100-WATT    LAMPS 


THIS  CEMENT  MIXER,  OPERATED  BY  A  15-HP.  MOTOR,  SAVES 
THE   CONTRACTOR   $150  A   MONTH 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


A  Turbine  Plant  That  Does  Not  Require 

Circulating   Pumps 

At  the  Millbury  (Mass.)  steam  generating  plant  of 
the  Worcester  Consolidated  Street  Railway  condensing 
water  is  delivered  by  gravity,  the  usual  circulating 
pumps  being  absent.  The  condenser  intakes  are  con- 
nected with  the  canal  shown  in  the  accompanying  illus- 
tration, this  canal  being  a  branch  of  the  Blackstone 
River  diverted  from  the  main  stream  a  few  hundred 


TWO  GENERATOR  AIR  INTAKE  HOUSES  AND  CRANES  FOR  RAISING 
CONDENSER  INTAKE  SCREENS 

feet  above  the  station.  Two  5000-kw.  steam  turbines 
are  installed  and  the  head  available  on  the  condenser 
tubes  is  about  6  ft.  Provision  is  made  for  screening  the 
intakes  as  shown,  each  intake  being  provided  with  a 
duplicate  set  of  screens  raised  and  lowered  from  the  in- 
take mouth  by  a  windlass  crane  easily  operated  by  hand. 
In  connection  with  the  rebuilding  of  the  station  to  ac- 
commodate turbines  in  place  of  former  reciprocating 
engines,  a  switch  house  was  erected  on  one  side  of  the 
canal  and  the  cables  from  the  generators  and  auxiliary 
machinery  associated  with  the  a.  c.  system  of  trans- 


mission to  the  Worcester  substation  were  carried  across 
the  canal  in  the  reinforced  concrete  ducts  as  illustrated. 
These  ducts  pass  through  the  bottoms  of  two  intake 
shelters  arranged  to  admit  the  air  supply  for  generator 
ventilation.  Dampers  are  provided  inside  the  station  to 
enable  the  discharged  air  from  the  generators  to  be 
used  over  and  over  when  desirable. 


Operating  and  Cost  Data  for  Electric 
Railway  Power  Stations 

The  data  in  the  accompanying  table  are  a  summary 
of  similar  information  compiled  for  seven  electric  rail- 
way power  stations  by  the  power  generation  committee 
of  the  American  Electric  Railway  Engineering  Associa- 
tion and  presented  in  its  report  at  the  convention  held 
at  Atlantic  City,  N.  J.,  Oct.  9-13,  1916.  The  informa- 
tion was  secured  from  typical  power  stations  in  various 
parts  of  the  country,  some  of  which  employ  large  mod- 
ern turbines,  others  combined  low-pressure  turbines  and 
reciprocating  engines,  and  still  others  all  reciprocating 
engines.  The  range  in  rating  is  from  6000  kw.  to  65,000 
kw.  The  committee  pointed  out  in  presenting  this  data 
that  to  obtain  a  fair  comparison  of  operating  efficiencies 
and  costs  which  may  be  generally  applied,  a  much 
greater  amount  of  information  should  be  obtained  in 
each  case,  such  as  daily  load  curves,  labor  costs  for 
various  classes  of  work,  facilities  for  receiving  and  dis- 
posing of  coal  and  water,  cooling  water  limitations,  etc. 
The  data,  however,  gives  in  a  general  way  the  tendencies 
in  regard  to  electric  railway  station  performance  under 
varying  conditions  of  load  factor,  fuel  cost  and  types 
of  equipment. 

In  commenting  upon  this  data,  L.  P.  Crecelius,  Cleve- 
land (Ohio)  Railway  Company  pointed  out  that 
there  is  less  than  5  per  cent  difference  in  expense  be- 
tween the  operation  of  the  best  modern  turbine  plant, 
according  to  data  furnished  by  the  committee,  and 
that  of  an  old  direct-current  engine  plant.     The  reason 


STEAM  PLANT  OPERATING  AND  COST  DATA  FOR  DIFFERENT  TYPES  OF  EQUIPMENT 


Operating  and  Cost  Items 


Plant  Number 


Modern  Turbines 


AH  Engines 


Average 


Average 


Low 
Pressure 
Turbines 

and 
Engines 


Net  output  from  bus,  kw.-hr 

Maximum  one-hour  peak,  kw.-hr 

Capacity  for  two-hour  peak,  kw 

Plant  factor^average  kw.-hr.  to  two-hour  rat 

ing 

Load  factor,  one  hour  to  average  kw.-hr 

Pounds  of  coal  per  kw.-hr 

B.t.u.  as  received 

B.t.u.  per  kilowatt-hour 

Management  and  care,  total 

Management  and  care,  in  per  cent: 

Buildings 

Maintenance 

Wages 

Fuel  for  power 

Water  for  steam 

Lubricants , . . . , 

Miscellaneous  supplies 

Total  of  above  accounts 

Total  cost  per  kw.-hr 

Fuel  cost  per  kw.-hr 

Labor  cost  per  kw.-hr 

♦Millionths  of  1  per  cent. 


1.30,076,04.5 
42,000 
45,000 

0.33 

0.35 

1.75 

14,459 

25,300 


111,082,725 
33,240 
37,000 

0.34 
0.38 
1.97 
14,250 
28,100 


$410,810.20  $397,739.49 


0.41 
3.91 

8.81 
84.58 
0.78 
0.17 
1.34 
100.00 
$0.00316 
.00267 
0.00028 


0.27 

7.25 

7.25 

83.84 

oiei 

0.78 
100.00 
$0.00358 
.00300 
0.00026 


91,402,600 
23,000 
44,700 

0.234 
0.453 
2.78 
13,000 
36,200 
$261,734.16 

0.14 

7.55 
15.61 
72.48 

0.00 

0.79 

3.43 
100.00 
$0.00286 
.00207 

0.00045 


172,927,100 
46,100 
65,700 

0.30 
0.428 
2.48 
13,300 
33,232 


0.99 
11.30 
17.60 
64.30 

0.62 

1.10 

4.07 
100.00 

0.578* 
.372* 

0.102* 


126,372,365 
38,085 
48,100 

0.30 
0.403 
2.245 
13,752 
30,708 
$356,761.28 

0.45 

7.50 
12.32 
76.30 

0.47 

0.67 

2.41 
100.00 


41,304,359 
13,900 
16,875 

0.28 
0.339 
2,58 
14,165 
36,400 
$233,089.52 

0.28 

8.81 
16.10 
66.50 

5.60 

1.14 

1.57 
100.00 
$0.00570 
.00370 

0.00091 


43,314,700 
8,500 
6,400 


0.58 

4.19 

13,100 

54,889 


0.57 

8.96 

20.30 

55.40 

11.37 

1.54 

1.82 

100.00 

2.31* 

1.28* 

0.468* 


44,988,468 
11,050 
11.000 

0.467 
0.465 
3.90 
12,5.30 
48,801 
$240,679.83 

0.41 

9.59 
21.57 
60.77 

3.41 

2.70 

1.55 
100.00 
$0.00535 


43, 202.. 509 
11,150 
11.425 

0.373 
0.461 
3.56 
13.265 
46,697 
$236,884.67 

0.42 

9.12 
19.32 
60.89 

6.79 

1.79 

1.67 
100  00 


3,841,300 
13,000 
11,750 


0  604 

3.21 

13.300 

42,693 


3.044 

17.142 

24.007 

49.982 

3.016 

0.906 

1  803 

100  000 

1.45* 

0.726* 

0  349* 
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given  wa.s  that  most  of  the  remaining  power  stations 
of  this  character  were  built  fifteen  to  eighteen  years 
ago  and  located  without  suitable  regard  for  water 
facilities.  It  was  of  prime  importance  to  locate  these 
stations  more  with  regard  to  accommodating  the  low- 
tension  distribution  systems  because  of  the  restriction 
imposed  by  the  GOO-volt  equipment.  The  range  of  use- 
fulness of  this  type  of  plant  was  limited  to  a  radius  of 
less  than  15,000  ft.,  making  it  impossible  to  serve  the 
average  railway  system  from  a  single  plant.  The  rating 
of  such  plants  was  confined  to  about  1200  kw.  The 
addition  of  low-pressure  turbines  coupled  to  direct-cur- 
rent generators  has  in  a  few  cases  prolonged  somewhat 
the  effective  life  of  such  plants,  but  taken  as  a  whole, 
the  continued  expansion  and  growth  of  electric  railway 
systems  has  outdistanced  this  type  of  station  because 
of  its  inflexibility. 


Distribution  of  Employees  in  Departments 

of  a  Central  Station 

Since  around  25  per  cent  of  the  total  expense  of  oper- 
ating electric  service  systems  is  usually  represented  by 
labor,  the  division  of  employees  among  the  different 
departments  of  companies  which  have  made  every  effort 
to  reduce  this  expense  should  be  studied.  In  the  Union 
Electric  Light  &  Power  Company  for  example,  which 
operates  in  St.  Louis,  Mo.,  a  city  of  687,029  inhabitants, 
964  employees  are  engaged  in  addition  to  the  depart- 
ment heads  and  officials  of  the  company,  according  to 
a  recent  issue  of  Wire  &  Pipe,  the  official  organ  of  the 
company.  Of  these  employees  about  49  per  cent  are 
engaged  in  the  engineering,  operating  and  distributing 
departments,  21  per  cent  in  the  utilization  and  trouble 


GRAPHICAL    REPRESENTATION    OF    NUMBER    OF    EMPLOYEES    IN 
DIFFERENT    DEPARTMENTS    OF    A    CENTRAL    STATION 

departments,  19  per  cent  in  the  sales  and  billing  depart- 
ments, 8  per  cent  in  the  steam  heating  department,  and 
3  per  cent  for  other  purposes.  A  more  detailed  division 
of  employees  among  the  departments  is  given  in  the 
accompanying  chart.  Standing  out  prominently  in  the 
first  group  given  as  regards  numbers  of  employees  are 
the  electrical,  purchasing  and  drafting  departments, 
using  12  per  cent  of  the  total  employees.  Station  and 
substation  operation  requires  19  per  cent  of  the  em- 
ployees, while  the  installation,  overhead  and  under- 
ground departments  require  a  number  which  is  18  per 
cent. 


STEAM-FLOW  METER  APPLIED 

TO  RECIPROCATING  ENGINES 

Results  of  Investigation  to  Determine  a  Correction* 

Factor  for  Steam-Flow  Meters  When 

Measuring  Pulsating  Flow 

Except  where  surface  condensers  are  used  there  has 
been  no  direct  way  of  measuring  the  steam  consumption 
of  reciprocating  engines  other  than  to  apply  some  factor 
to  the  indicator  card.  Because  of  the  wide  variation 
in  leakage  steam,  however,  the  latter  method  has  prac- 
tically no  value.  In  view  of  these  limitations,  Victor 
B.    Phillips,    engineering   assistant,    Cleveland    (Ohio) 
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Cot- off  (perCe^f,) 
RELATION    OF   STEAM-FLOW    METER   CORRECTION   FACTOR  TO 
CUT-OFF 

Railway  Company  recently  investigated  the  possibility 
of  using  steam-flow  meters  in  connection  with  measuring 
the  consumption  of  some  large  reciprocating  engines. 

Since  the  meters  generally  used  are  designed  for 
steady,  uniform  flow,  it  was  obvious  at  the  outset  that 
some  correction  would  have  to  be  made  for  the  pulsat- 
ing flow  existing  with  reciprocating  engines.  Owing  to 
the  complexity  of  the  pulsation  wave  forms  and  diffi- 
culties incident  to  determining  them,  it  was  imprac- 
ticable to  determine  the  average  velocity  from  wave  an- 
alysis. It  may  be  pointed  out,  however,  that  an  attempt 
was  made  to  approximate  the  wave  forms  from  the  in- 
stantaneous piston  speeds  for  various  cut-offs,  but  the 
constant  determined  therewith  varied  considerably  from 
the  actual  constants,  as  shown  by  the  above  curves. 

The  next  step  taken  in  applying  the  steam-flow  meter 
to  reciprocating  engines  was  to  effectively  damp  out 
the  pulsating  motion  in  the  mercury  columns  of  the 
meter.  This  was  accomplished  by  introducing  short 
lengths  of  glass  capillary  tubing,  thus  restricting  the 
movement  of  the  columns  due  to  intermittency  of  flow, 
but  not  affecting  instantaneous  response  to  smallest 
changes  in  load.  Since  the  meters  had  to  be  used  in  con- 
nection with  large  units,  only  a  comparatively  small 
amount  of  empirical  data  was  required  to  determine  the 
correction  factor,  as  the  number  of  distinctly  different 
types  of  engines  and  of  different  pipe  sizes  and  relations 
was  exceedingly  limited.  Accordingly,  the  meter  was 
connected  in  the  high-pressure  pipe  leading  to  a  1200- 
kw.  Robert  Wetherill  engine  operating  on  a  surface 
condenser,  and  the  condensate  weighed  at  different  loads 
and  cut-offs.  In  this  way,  the  relation  between  correc- 
tion factor  and  cut-off  was  established.  The  meter  was 
then  applied  to  a  1600-kw.  C.  G.  Cooper  engine  operat- 
ing non-condensing  and  the  relation  between  load  and 
cut-off  was  determined.  It  was  then  assumed  that  for 
the  same  percentages  of  cut-off  the  correction  factor 
was  the  same  for  both  engines,  thus  giving  a  basis  on 
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which  to  calculate  the  steam  consumption  of  the  non- 
condensing  engine.  Later,  the  steam  consumption  of 
an  entire  non-condensing  plant  determined  in  general  by 
this  method  was  closely  checked  by  exceedingly  exhaus- 
tive and  careful  heat  balances,  and  the  discrepancy  was 
found  to  be  less  than  2  per  cent.  In  commenting  on 
this  investigation  Mr.  Phillips  declared  that  he  does  not 
propose  the  general  application  of  steam-flow  meters 
to  measure  pulsating  flow,  but  merely  suggests  this 
method  to  encourage  further  investigation. 


Closing  Rotary  Converter  Switches  After 

Short-Circuit 

In  a  recent  number  of  the  official  organ  of  the  Con- 
sumers' Power  Company,  Jackson,  Mich.,  attention  is 
called  to  the  importance  of  observing  the  voltage  on  a 
rotary  converter  or  motor-generator  set  after  a  short- 
circuit.  In  such  a  case  a  rotary  converter  or  direct- 
current  generator  is  liable  to  build  up  with  a  reverse 
polarity.  While  this  does  not  happen  in  every  case,  it 
should  be  guarded  against,  since  with  reverse  polarity 
the  voltage  on  the  machine  would  be  doubled  and  serious 
results  might  ensue. 


Use  of  Wood  Refuse  from  Lumber  Mill  and 
Exhaust  Steam  as  By-Products 

When  the  refuse  from  sawmills  was  first  utilized  as 
fuel  under  boilers  supplying  steam  to  electric  generat- 
ing equipment,  instead  of  burning  it  to  be  rid  of  the 
accumulation  it  seemed  like  getting  something  for  noth- 
ing. Another  step  in  the  progress  of  economy  is  found, 
however,  in  the  operation  of  the  plant  of  the  Stearns 
Light  &  Power  Company  of  Ludington,  Mich.,  where 
the  refuse  from  the  Stearns  Salt  &  Lumber  Company 
is  burned  under  the  latter  company's  boilers,  the  energy 
generated  sold  to  the  central  station  company,  and  the 
exhaust  steam  from  the  generating  units  used  in  the 
process  of  evaporating  out  salt  from  brine.  During 
part  of  the  year  all  the  exhaust  steam  is  used  in  evap- 
orating salt,  but  at  other  times  there  is  a  surplus  of 
exhaust  steam,  and  in  order  to  utilize  this,  a  mixed- 
pressure  turbine  is  installed  in  the  plant  with  the  steam 
piping  so  arranged  that  the  exhaust  may  be  sent  to 
either  the  salt  grainers  or  to  this  turbine.     When  the 
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GENERATING  EQUIPMENT    IN    A    MICHIGAN    PLANT   WHERE   BOTH 
WOOD  FUEL  AND  EXHAUST   STEAM   ARE  EFFECTIVELY  UTILIZED 

station  is  running  under  full  load  during  the  winter 
peak,  it  is  necessary  to  use  some  coal,  but  this  is  kept 
to  a  minimum  by  cutting  off  all  the  exhaust  steam  from 
the  salt  grainers  during  heavy  load  hours  and  utilizing 
all  exhaust  in  the  turbine.  This  is  feasible  because  of 
the  large  quantity  of  salt  stored,  making  it  possible  to 
shut  down  the  salt  plant  to  get  the  most  advantageous 
use  of  the  steam,  and  thus  keep  down  the  investment 
in  generating  equipment. 

The  wood  refuse  is  burned  in  dutch-oven  furnaces 
under  three  400-hp.  and  three  250-hp.  Wickes  water- 
-.tube  boilers,  and  eight  older  horizontal  tubular  100-hp. 


boilers  generating  steam  at  125-lb.  pressure.  Except 
for  the  one  600-kw.  mixed  pressure  turbine  unit,  the 
generating  equipment  is  all  of  the  simple  non-con- 
densing, reciprocating,  belt-driven  type.  The  exhaust 
pressure  ranges  from  1  to  10  lb.,  but  the  amount  of  this 
pressure  makes  little  difference  in  its  circulation 
through  the  coils  in  the  salt  grainers. 

All  machines  in  the  saw  and  planing  mills  which  have 
a  connected  load  of  800  hp.  are  motor  driven.  The  light 
and  power  company  also  supplies  electricity  to  Luding- 
ton and  to  seven  other  small  towns  in  that  vicinity 
over  a  6600-volt  line  13  miles  long  and  a  15,000-volt  line 
33  miles  long.  The  total  customers'  load  is  about  1200 
hp.  Energy  is  also  supplied  to  drive  the  pumps  oper- 
ating the  company's  vacuum  process  salt  extractor, 
having  a  capacity  of  1000  barrels  a  day.  An  equal 
amount  of  salt  is  produced  per  day  in  the  open-grainer 
process  plant,  which  utilizes  the  exhaust  steam. 


A  Peculiar  High  Speed  Motor  Trouble 

BY   R.   L.    HERVEY 

On  one  occasion  a  500-volt  10-hp.  d.c.  motor,  running 
at  a  speed  of  3400  r.p.m.,  continued  to  open  its  circuit 
breakers  every  time  an  attempt  was  made  to  start  it. 
The  wiring  contractor,  after  assuring  himself  that  the 
connections  were  correct  and  that  the  trouble  was  inside 
the  motor,  refused  to  give  more  time  to  the  job.  The 
local  representative  of  the  machine  company  claimed 
that  every  machine  turned  out  by  his  factory  was  given 
a  twenty-four  hour  test,  therefore  the  trouble  could  not 
be  in  the  motor.  The  writer  was  called  in  to  locate  the 
difficulty,  with  the  understanding  that  the  man  whose 
work  was  at  fault  was  to  pay  the  bill. 

The  motor  was  a  shunt  wound,  bipolar  design,  with 
two  commutating  poles.  The  three  leads  were  marked 
A.  F.  and  C.  which  were  assumed  to  mean  armature,  field 
and  line.  After  testing  out  the  wiring  between  the 
starting  box  and  the  motor,  the  connections  were  made 
as  stated  above.  Since  the  inertia  of  the  machine  parts 
to  be  started  was  large  and  the  speed  quite  high,  a  large 
starting  current  was  expected,  so  that  the  circuit  break- 
ers were  set  for  their  maximum  current.  An  effort  was 
made  to  start  the  motor  to  test  the  connections  and  also 
to  observe  its  action  when  the  voltage  was  applied,  an 
ammeter  having  been  connected  in  the  circuit  so  that 
the  starting  current  could  be  measured.  When  the 
starter  handle  reached  the  third  button  the  current  was 
50  amp.  The  circuit  breakers  opened  and  the  starter 
was  smoking  badly.  These  results  indicated  an  open 
field  circuit.  The  internal  connections  of  the  motor 
were  checked  with  considerable  difficulty.  The  lead 
marked  A  was  found  to  be  the  line  and  C  the  armature. 
After  making  this  change  the  motor  was  started  again 
with  the  same  results.  The  machine  representative  ob- 
jected to  the  motor  being  taken  apart,  but  yielded  to 
persuasion.  A  small  resistance  tube  connected  in  the 
shunt  field  circuit  was  found  in  the  bottom  of  the 
frame.  While  this  tube  could  not  be  reached  for  ex- 
amination, it  was  suspected  of  being  the  cause  of  the 
trouble,  so  a  jumper  was  connected  around  it.  Another 
effort  to  start  the  motor  was  successful.  The  motor 
speed  was  3350  r.p.m.  with  a  line  voltage  of  575.  The 
resistance,  after  being  patched,  was  connected  in  the 
field  circuit  when  the  speed  measured  3730  r.p.m.  As 
the  motor  was  built  for  3400  r.p.m.  at  500  volts,  it  was 
thought  that  the  factory  test  was  made  at  that  voltage 
and  the  resistance  put  in  the  field  to  bring  up  the  speed. 
Since,  however,  the  voltage  was  575  at  the  place  of  in- 
stallation, the  speed  of  3350  r.p.m.  was  high  enough  and 
as  the  resistance  had  open-circuited  once,  it  was  decided 
to  leave  the  resistance  out  to  prevent  future  trouble. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Dujcst  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Pres-s  of  the  World 


A  CENTURY  OF  LIGHT 

Development  of  the  Lighting  Industry  in  the  Last 

Hundred  Years,  with  Special   Reference  to 

Philadelphia  and  Street  Lighting 

in  that  City 

IN  a  recent  address  Dr.  Walton  Clark,  president  of 
the  Franklin  Institute  of  Philadelphia,  gave  an  in- 
teresting and  suggestive  survey  of  the  development 
of  artificial  illumination  from  1815  to  1915,  with  special 
reference  to  conditions  in  Philadelphia. 

"From  the  beginning  of  history  to  the  beginning  of 
our  century  of  light  there  had  been  no  radical  advance 
in  the  art  of  nocturnal  illumination.  Tapers  and  lamps 
consuming  oil  through  a  wick  were  used  when  the 
Pyramids  of  Egypt  were  built,  and  tapers  and  lamps 
using  oil  through  a  wick  were — aside  from  what  we  call 
fires — the  sole  source  of  artificial  illumination  at  the 
beginning  of  our  century  of  light."  During  the  first 
four  decades,  from  1815  to  1855,  sperm  oil  and  candles 
were  practically  the  only  illuminants  used  by  the  aver- 
age city-dwelling  family  of  moderate  means.  The 
householder  of  average  means  used  about  25  cp.-hr.  per 
night  or  9000  cp.-hr.  per  year,  which  cost  him  $22. 

The  decade  from  1855  to  1865  saw  the  introduction 
of  the  kei'osene  lamp  into  the  homes  of  people  of  aver- 
age means.  This  resulted  at  once  in  an  increase  of 
nearly  50  per  cent  in  the  amount  of  illumination  with- 
out material  change  in  its  cost. 

The  decade  from  1865  to  1875  witnessed  a  very  mate- 
rial improvement  in  the  character  of  the  kerosene  lamp 
and  a  material  reduction  in  the  price  of  kerosene.  This 
is  the  last  decade  of  the  tallow  candle  as  an  important 
factor  in  the  domestic  economy  of  a  city-living  people 
of  average  means.  It  is  also  the  period  in  which  gas 
became  an  important  factor  in  the  lighting  problem  of 
city  people.  The  candle-hours  per  year  averaged  20,000 
to  38,000  per  household.  The  cost  per  family  using 
kerosene  and  candles  was  slightly  reduced,  and  the  cost 
per  family  beginning  to  use  gas  was  increased  from 
approximately  $23  to  $34.  Gas  during  that  period  sold 
at  $2.50  per  1000  cu.  ft. 

From  1875  to  1885  kerosene  was  reduced  to  22  cents 
per  gallon,  and  gas  to  $2  per  1000  cu.  ft.  The  amount 
of  illumination  per  year  rose  to  76,000  cp.-hr.  for  the 
average  household  and  the  cost  was  $30.  From  1885  to 
1895  kerosene  dropped  to  13.5  cents  a  gallon  and  gas  to 
$1.50  per  1000  cu.  ft.  The  greatest  improvement  was 
the  invention  of  the  Welsbach  lamp.  The  cost  of  illumi- 
nation, whether  with  gas  or  kerosene,  in  this  period 
was  $25  per  year  for  the  average  family. 

From  1895  kerosene  practically  disappears  from  the 
domestic  economy  of  families  of  average  means  in  the 
city  of  Philadelphia,  and  gas  and  electricity  took  its 
place;  gas  at  $1  per  1000  cu.  ft.  and  electricity  at  10 
cents  per  kilowatt-hour,  the  gas  being  used  in  Welsbach 
burners  and  the  electrical  energy  consumed  in  incan- 
descent 16-cp.  carbon  lamps.  Families  of  average 
means  using  gas  from  1895  to  1905  had  an  illumina- 
tion of  approximately  200,000  cp.-hr.  per  year  at  a  cost 
of  about  $20.  Families  using  electricity  during  this 
period  had  approximately  51,000  cp.-hr.  per  year  for 
illumination  at  a  cost  of  approximately  $25. 

During  the  last  decade  of  our  century,  from  1905  to 


1915,  there  has  been  a  notable  improvement  in  Welsbach 
incandescent  gas  lamps  and  a  more  marked  improve- 
ment in  electric  incandescent  lamps. 

"In  the  last  year  of  our  century,  1915,  thrifty  fami- 
lies of  five  people — city  residents — and  of  average  finan- 
cial strength  will  use  for  lighting,  if  with  gas,  ap- 
proximately 200,000  cp.-hr,  per  year,  at  a  cost  of  ap- 
proximately $14.50;  and  a  similar  family,  using  elec- 
tricity for  illumination,  will  probably  use  123,000  cp.-hr. 
per  year,  at  a  cost  of  approximately  $17.50.  The  maxi- 
mum light  in  the  average  household  is  now  approxi- 
mately 360  candles — about  eighteen  times  the  light  of 
a  similar  household  in  the  earlier  decades  of  our  cen- 
tury. 

"These  somewhat  tiresome  figures  show  that  coinci- 
dent with  an  increase  of  1700  per  cent  in  the  amount 
of  night  lighting,  not  including  firelight,  of  an  Amer- 
ican city  family,  in  average  circumstances,  using  gas 
for  light,  there  has  come  a  reduction  in  the  cost  of  the 
year's  lighting  of  34  per  cent,  or  approximately  $7.50 
per  year;  and  that  the  cost  of  lighting  per  unit  of  light 
— the  candle-hour — is  now  but  2.8  per  cent  of  what  it 
was  in  the  first  half  of  our  century.  No  other  necessity 
of  household  use  has  been  so  cheapened  and  improved 
during  the  century. 

"The  figures  that  I  have  given  are  my  estimate  of 
the  amount  and  of  the  cost  of  the  nocturnal  illumina- 
tion enjoyed  in  the  households  of  people  of  average 
means  dwelling  in  Philadelphia.  They  are  based  in 
part  on  the  memory  of  elderly  people.  They  are  prob- 
ably very  nearly  correct." 

Interesting  figures  are  added  by  Dr.  Clark  on  the 
development  of  street  lighting  in  Philadelphia.  In  1809 
there  were  1132  sperm-oil  wick  lamps  (population  58,- 
000)  ;  in  1850  there  were  1966  gas  lamps,  using  18-cp. 
gas  Argand  burners  (population  121,000)  ;  in  1885- 
there  were  14,268  gas  flat-flame  lamps  of  17.3  cp.,  3360- 
Maloney  naphtha  lamps  of  14  cp.  and  198  open  direct- 
current  electric  arcs  consuming  9.6  amp.  at  47  volts 
(population  950,000)  ;  in  1915  there  were  24,300  Wels- 
bach gas  lamps,  19,987  Welsbach  naphtha  lamps  and 
14,635  open  direct-current  electric  arcs  consuming  9.6 
amp.  (population  1,765,810). 

The  total  yearly  cost  of  street  lighting  to  the  city  was 
$19,300  in  1809;  $43,000  in  1850;  $421,000  in  1885; 
$2,393,000  in  1915.  The  corresponding  candle-power- 
hours  are  8490,  35,388,  491,876,  17,241,359. 

The  growth  in  population  from  1809  to  1915  was  ap- 
proximately from  60,000  to  1,750,000,  or  nearly  3000 
per  cent.  The  increase  in  the  amount  of  street  lighting 
was  approximately  200,000  per  cent.  The  decrease  in 
cost  of  street  lighting  per  unit  of  light  was  approxi- 
mately 95  per  cent.  The  increase  in  the  amount  of 
light  per  capita  of  population  was  6400  per  cent,  and 
the  increase  in  cost  per  capita  was  308  per  cent.  The 
gas  lamps,  for  which  the  city  does  not  make  a  cash 
payment,  are  included  in  these  figures  at  current  rates. 


Generators,  Motors  and  Transformers 
Air-Gap  Field  of  the  Polyphase  Induction  Motor. — 
F.  T.  Chapman. — In  a  continuation  of  his  long  mathe- 
matical serial  on  this  subject  the  author  takes  up  the 
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discussion  of  the  effect  of  saturation  of  the  magnetic 
circuit.  He  gives  the  saturation  curve  of  a  test  motor, 
and  states  that  for  practical  purposes  it  may  be  sup- 
posed to  contain  the  fundamental  and  a  third  harmonic 
only,  all  higher  harmonics  being  negligible.  He  then 
begins  to  give  the  mathematical  theory  of  the  effect  of 
saturation  on  multiple  fields. — London  Electrician,  Sept. 
22,  1916. 

Mathematical  Design  of  Transformers. — David  Rob- 
ertson.— The  first  part  of  a  paper  giving  an  outline  of 
the  procedure  in  the  mathematical  design  of  transform- 
ers- In  the  present  installment  the  author  discusses  the 
data  required,  the  assumptions,  symbols,  dimensions  and 
efficiency,  dimension  coefficients,  and  cost  equations.  The 
paper  is  to  be  concluded. — From  Jouryi.  of  {British) 
Inst,  of  Elec.  Engrs.,  Vol.  54,  page  142,  abstracted  with 
diagrams  in  London  Electrician,  Sept.  29,  1916. 

Lamps  and  Lighting 

Luminous  Efficiency  of  the  Radiation  of  the  Electric 
Arc. — Enoch  Karrer. — A  note  on  an  investigation  car- 
ried out  in  the  physical  laboratory  of  the  United  Gas 
Improvement  Company  of  Philadelphia,  in  continuation 
of  the  work  described  in  a  previous  paper  on  the  lumin- 
ous efficiency  of  the  radiation  of  the  ordinary  light 
sources.  In  the  former  paper  the  ordinary  gas  and 
electric  light  sources  were  studied.  In  the  present  work 
the  electric  arcs  are  the  subject  of  study.  The  luminous 
efficiency  of  the  radiation  is  the  fractional  part  of  the 
total  radiation  that  passes  through  an  absorbing  solu- 
tion whose  spectral  transmission  curve  is  identical  with 
the  luminosity  curve  of  the  eye.  Proper  correction  must 
be  made  for  the  absorption  by  the  liquid  of  the  radia- 
tion at  the  wave-length  of  maximum  transmission. 
Due  to  the  fluctuations  in  the  arc  the  method  previously 
employed  is  not  satisfactory.  By  means  of  two  ther- 
mopiles the  total  radiation  and  the  radiation  after  pass- 
ing through  the  solution  may  be  measured  approxi- 
mately simultaneously.  The  solution  employed  is  not 
the  one  employed  previously.  The  cell  is  one  described 
in  detail  by  Ives  and  Kingsbury.  It  consists  of  a  tank 
1  cm.  thick,  containing  a  solution  of  copper  chloride, 
potassium  chromate  and  cobalt  ammonia  sulphate,  to- 
gether with  a  water  tank  2.3  cm.  thick  to  absorb  all 
infrared  radiation.  Some  of  the  values  given  for  the 
luminous  efficiency  are  as  follows: 

Per  Cent 
For  the  ordinary  direct-current  110  volt  solid  carbon 

arc   from    0.34  to    0.97 

For  luminous  vellow  flame  direct-current  cored  car- 
bons           4.9    to    7.1 

For  luminous  yellow-flame  arc  alternating-current.  .  .      4.1    to    8.3 
For  vellow  flame,  homogeneous  carbons,  alternating- 
current     11.5    to  22.5 

For  white  flame,   homogeneous   carbons,   alternating- 
current    6.8    to    7.4 

For   yellow   flame   homogeneous   carbons,   direct-cur- 
rent        18.4    to  19.3 

For  white  flame,  homogeneous  carbons,  direct-current     9.5    to  13.0 
For   magnetite   arc    5.1    to    7.4 

All  of  the  measurements  were  made  in  a  horizontal 
direction  from  the  arcs. — Journal  Franklin  Inst.,  Octo- 
ber, 1916. 

Generation,  Transmission  and  Distribution 

Electric  Power  Distribution  in  England. — Charles 
H.  Merz. — A  paper  read  before  Section  G  of  the  British 
Association.  The  compact  nature  of  the  British  indus- 
trial districts  and  their  proximity  to  each  other  as  com- 
pared with  those  of  other  countries  makes  it  econom- 
ically possible  to  deal  with  all  the  power  requirements 
of  the  community  in  each  industrial  area  from  inter- 
connected electrical  power  distribution  systems  tapping 
all  sources  of  power,  however  scattered,  and  delivering 
electrical  energy  wherever  required.  Power  undertak- 
ings (electric  power  companies)  have  been  started  in 
most  of  the  industrial  areas  of  England,  and  if  these 
were   developed  throughout  the  country  to  the   same 


extent  as  the  system  which  has  been  for  some  time  in 
operation  on  the  northeast  coast,  it  is  estimated  that 
the  resultant  economies  in  coal  consumption  would,  in 
the  near  future,  amount  to  25,000,000  tons  per  annum, 
and  eventually  to  50,000,000  or  60,000,000  tons  per 
annum. 

The  economical  generation  of  electricity  implies  the 
use  of  the  largest  possible  prime  movers  and  the  run- 
ning of  such  machines  at  as  steady  a  load  as  possible. 
The  possibility  of  the  recovery  of  by-products  (am- 
monia, benzol,  oil)  from  gas  plants  is  discussed.  An 
urgent  matter  for  settlement  is  the  standardization  and 
unification  as  rapidly  as  possible  of  the  frequency  and 
voltage  adopted  for  distribution  purposes  in  neighbor- 
ing localities.  "The  question  is,  who  is  to  pay  for  this 
unification?  It  is  not,  in  general,  the  fault  of  the  exist- 
ing undertakings  that  they  have  adopted  different  volt- 
ages and  frequencies  to  those  in'  vogue  in  the  surround- 
ing industrial  district,  though  in  some  cases  it  must  be 
admitted  that  it  has  been  their  desire  to  remain  iso- 
lated, whatever  the  interests  of  the  country  in  general 
and  their  own  consumers  in  particular.  The  chief  fault 
lies  at  the  door  of  the  nation  itself,  the  Board  of  Trade 
having  in  the  past  even  encouraged,  in  some  cases,  the 
establishment  of  different  systems  in  adjacent  areas." 
What  is  fundamentally  and  immediately  necessary  is 
the  establishment  of  a  national  electrical  trunk  mains 
distribution  system. — London  Electrician,  Sept.  22, 
1916. 

Stokers  and  Smoke  Abatement. — Joseph  G.  Worker. 
— An  illustrated  article  on  the  relation  of  stokers  to 
smoke  abatement,  with  special  reference  to  the  develop- 
ment of  the  underfed  stoker  and  forced  draft. — Elec. 
Journal,  October,  1916. 

Wires,  Wiring  and  Conduits 

Six  hundred/ 1200-volt  and  150/1500-volt  Direct-Cur- 
rent Change-Over  Switches. — H.  R.  Meyer. — An  illus- 
trated article  on  change-over  switches  for  direct-current 
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FIG.   1 — SCHEMATIC  DIAGRAM   FOR   1200-VOLT  EQUIPMENT  WITH 
HL  CONTROL 

interurban  railway  service.  Three  systems  are  distin- 
guished. The  first  is  straight  1200  to  1500-volt  opera- 
tion and  covers  that  portion  of  the  railway  field  where 
strictly  interurban  service  is  contemplated.  As  no 
change  in  speed  due  to  a  radical  change  in  voltage  is 
encountered  with  this  system,  the  connections  for  the 


FIG.    2 — SCHEMATIC    DIAGRAM    FOR    600/1200-VOLT    EQUIPMENT, 

WITH    HL  CONTROL  ARRANGED   FOR   HALF-SPEED 

OPERATION  ON  600-VOLTS 

main  circuits  are  arranged  as  shown  in  Fig.  1.  The 
second  system,  for  600 /1200-volt  or  750 /1500-volt  opera- 
tion with  half  speed  of  the  motors  on  the  lower  voltage, 
includes  those  roads  where  a  small  amount  of  low-volt- 
age city  running  is  necessary  and  where  fast  schedules 
and  close  headway  are  not  considered  necessary.  No 
change  of  main  circuits  is  required  in  this  case,  and  the 
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connections  would  l)e  the  same  as  in  the  lirsl  system 
were  it  not  for  the  necessity  of  changes  in  the  auxiliary 
circuits  in  order  to  obtain  full  voltage  on  the  lamps 
and  control  system  during  low-voltage  operation.  Con- 
nections for  this  system  are  shown  in  Fig.  2.  The 
third  system  for  600  12()0-volt  or  750/1500-volt  opera- 
tion, with  full  speed  of  the  motors  on  the  lower  voltage, 
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FIG.    3 — SCHEMATIC    DIAGRAM    FOR    600/1200-VOLT    EQUIPMENT 

WITH    HL   CONTROL   ARRANGED   FOR   FULL-SPEED 

OPERATION  ON  600  VOLTS 

is  used  if  close  schedules  and  headway  must  be  main- 
tained. In  order  to  obtain  the  same  speed  in  the  low- 
voltage  zone  as  is  obtained  in  the  high-voltage  zone  the 
circuits  are  arranged  as  shown  in  Fig.  3.  By  operating 
at  half  speed  on  the  low-voltage  section  the  necessity 
of  a  main  circuit  change-over  device  for  rearranging 
the  main  circuits  is  obvious.  However,  it  is  essential 
that  the  control  circuits  obtain  full  voltage  on  both  the 
low  and  high  sections,  and  it  is  almost  universally  re- 
quired that  the  lamps  burn  at  full  brilliancy  at  all  times. 
To  obtain  the  correct  arrangement  of  circuits  on  both 
voltages  where  a  dynamotor  is  used  in  connection  with 
the  compressor  or  alone,  a  change-over  switch  is  used, 
with  connections  as  in  Fig.  4.    This  type  of  change-over 
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FIG.  4 — CONNECTIONS  OF  CHANGE-OVER  SWITCH 

switch  is  operated  electropneumatically  from  the  oper- 
ating platform  and  is  satisfactory  for  use  where  cars 
are  operated  in  trains,  since  the  switches  on  all  cars  can 
be  operated  at  the  same  time.  This  change-over  switch 
can  also  be  arranged  for  use  on  equipments  which  em- 
ploy a  double-commutator  compressor,  which  is  some- 
times necessary  to  obtain  full  speed  of  the  compressor 
on  the  lower  voltage,  where  half  speed  does  not  give 
the  required  air  pressure.  In  the  construction  of  this 
change-over  switch  an  air  cylinder  is  used  with  an 
operating  magnet.  The  piston  rod  of  this  cylinder  as- 
sembly is  directly  connected  to  a  set  of  contacts  and 
indirectly  to  a  set  of  fingers  which,  when  in  the  normal 
or  high-voltage  position,  connect  botli  sections  of  the 
dynamotor  in  series,  and  when  in  the  low-voltage  posi- 
tion connect  both  sections  in  parallel.  In  the  normal 
or  high-voltage  position  the  change-over  switch  is  in 
the  out  position  and  the  operating  magnet  is  not  ener- 


gized. When  running  onto  the  low-voltage  section  of 
the  line  the  operating  magnet  is  energized  by  means  of 
a  control  switch  located  in  the  motorman's  cab.  When 
this  coil  is  energized,  air  is  admitted  to  the  cylinder 
and  the  change-over  switch  is  thrown  to  the  in  or  low- 
voltage  position. — Elac.  Journal,  October,  1916. 

Electrophysics  and  Magnetism 

Luminosity  of  the  Positive  Column. — H.  A.  Wilson. 
— An  account  of  an  experimental  investigation  of  the 
variation  of  the  light  emitted  by  the  positive  column 
with  the  electric  current,  gas  pressure,  temperature, 
and  potential  gradient,  in  gases  at  low  pressures. — 
Phys.  Review,  September,  1916. 

Laws  Relating  Ionization  Pressure  to  the  Current 
in  the  Corona  of  Constant  Potentials. — Earle  H.  War- 
ner.— An  account  of  an  experimental  investigation  the 
chief  results  of  which  are  as  follows:  The  ionization 
pressure  in  the  positive  corona  is  exactly  proportional 
to  the  corona  current  in  dry  air,  hydrogen,  nitrogen, 
carbon  dioxide,  oxygen,  and  ammonia.  Any  chemical 
action  that  takes  place  due  to  the  corona  is  exactly  pro- 
portional to  the  corona  current. — Phys,  Rev.,  Septem- 
ber, 1916. 

Miscellaneous 

Testing;  Wages. — Gerald  Stoney. — His  presidential 
address  to  the  Engineering  Section  of  the  British  As- 
sociation, on  engineering  problems  during  and  after 
the  war.  The  author  emphasizes  the  fundamental  im- 
portance of  exact  testing.  "It  is  only  by  accurate  test- 
ing of  existing  plant  that  reliable  deduction  can  be 
drawn  enabling  safe  progress  to  be  made  in  future  de- 
signs. One  of  the  great  things  which  helped  forward 
the  steam  turbine  in  the  early  days  was  accurate  and 
full  testing  of  each  plant  as  soon  as  it  was  completed 
and  before  it  left  the  works.  The  late  Mr.  Williams 
was  probably  the  first,  or  one  of  the  first,  to  recognize 
the  importance  of  accurate  testing  of  steam  plant,  and 
the  success  his  well-know^n  engine  had  was  largely  due 
to  this.  From  the  earliest  days  of  the  steam  turbine 
Sir  Charles  Parons  recognized  the  necessity  of  such 
testing,  and  the  test  house  has  always  been  a  promi- 
nent feature  of  Heaton  Works.  Such  methods  have  en- 
abled the  steam  turbine  to  grow  from  50  hp.  to  some 
45,000  hp.  or  more  in  each  unit,  and  the  steam  consump- 
tion to  be  reduced  to  less  than  one-fifth."  Closely  al- 
lied to  such  work  in  engineering  works  is  the  general 
question  of  scientific  research,  and  here  a  trained  scien- 
tific mind  is  of  the  utmost  importance  to  see  that  re- 
liable results  are  obtained  and  to  make  true  logical  de- 
duction from  these  results.  Such  research  is  generally 
carried  out  in  four  places — engineering  works,  private 
laboratories,  engineering  colleges  and  national  labora- 
tories. .  .  .  "The  workman  says  that  he  should  have  his 
share.  What  is  his  share  under  the  present  state  of 
things?  The  average  capital  expended  in  an  engineer- 
ing works  per  individual  employed  is  about  $1,000.  An 
investigation  the  writer  made  some  years  ago  gave  this 
figure,  and  it  was  confirmed  by  an  investigation  of  ship- 
building yards,  which  gave  $925,  and  of  the  census  of 
production,  which  gives  a  capital  of  $7,500,000,000  for 
7,000,000  workers,  or  $1,071  per  man.  An  investiga- 
tion of  the  dividends  paid  shows  them  to  be  about  4  per 
cent  on  the  capital  employed.  Here  it  must  be  remem- 
bered that  firms  paying  10  to  15  per  cent  on  their  or- 
dinary capital  have  often  a  large  preference  and  deben- 
ture capital,  on  which  a  much  lower  rate  of  interest  is 
paid,  and  also  that  often  part  of  the  ordinary  capital 
was  issued  at  a  premium.  Also  account  has  to  be  taken 
of  the  large  number  of  companies  that  do  not  pay  any 
dividend  on  their  ordinary  stock,  and  often  none  on  their 
preference.  Little  is,  as  a  rule,  heard  of  the  finances 
of  such  companies ;  it  is  the  ones  paying  good  dividends 
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that  public  attention  is  drawn  to.  It  thus  means  that 
the  shareholders  get  about  $40  per  year  per  individual 
employed.  On  the  other  hand,  the  average  wages  for 
men  and  boys,  skilled  and  unskilled,  is  about  $350  per 
annum  in  normal  times.  This  means  that  the  worker 
gets  between  eight  and  nine  times  as  much  as  the  capi- 
talist, and  shows  on  what  a  very  small  margin  the  capi- 
talist works.  And  without  the  capitalist,  under  our 
present  system  of  individualism,  there  would  be  no  fac- 
tories erected  and  run,  and  therefore  no  work  for  the 
working  man,  a  thing  it  is  well  for  him  to  remember, 


and  also  that  without  profits  the  capitalist  will  not  in- 
vest in  engineering  and  other  works  in  this  country, 
but  will  seek  for  a  more  profitable  field  for  his  capital 
elsewhere.  Every  $1,000  invested  in  this  country  in  a 
factory  means  work  and  livelihood  for  one  British 
working  man." — London  Electrician,  Sept.  8,  1916. 

British  Association. — An  account  of  the  recent  meet- 
ing of  the  British  Association  for  the  Advancement  of 
Science  at  Newcastle,  with  brief  notes  on  the  principal 
papers  presented  and  discussions. — London  Electrician, 
Sept.  15,  1916. 


Electrical  Protection  of  Electrolytic 

Oxygen  and   Hydrogen 

Generators 

To  the  Editor  of  Electrical  World: 

Sir:  A  recent  effort  to  secure  the 
most  complete,  practicable  protection 
for  a  battery  of  electrolytic  oxygen  and 
hydrogen  generators,  against  any  pos- 
sibility of  reversal  of  current,  seems  to 
show  that  this  subject  has  not  had  the 
attention  it  deserves,  either  on  the  part 
of  the  manufacturers  of  circuit  break- 
ers, or  the  makers  of  gas  cells.  During 
the  past  year,  several  fatal  accidents 
have  occurred  in  this  country,  and  this 
danger  should  be  brought  to  the  atten- 
tion of  every  engineer  having  an  elec- 
trolytic gas  plant  under  his  supervision. 
The  danger  to  which  a  reversal  of 
current  will  expose  an  electrolytic  gas 
plant,  needs  only  to  be  mentioned  to  be 
instantly  appreciated.  It  means  that 
the  piping  and  tanks  will  contain  an 
explosive  mixture,  which  stands  an  ex- 
cellent chance  of  being  ignited.  No 
matter  what  the  source  of  current  may 
be,  it  is  possible  to  imagine  circum- 
stances which  might  arise  and  cause  a 
reversal  of  current  through  a  battery 
of  gas  cells.  Practically  without  ex- 
ception, gas  cells  are  located  in  a  small 
building  devoted  solely  to  them,  and  to 
which  a  pair  of  cables  to  supply  the 
current  must  run  some  distance.  An 
accident  to  this  circuit  or  some  other 
construction  work,  may  make  it  neces- 
sary to  remove  the  cables  temporarily, 
as  was  the  case  in  one  plant,  and  in  the 
haste  to  get  the  gas  generators  in  oper- 
ation again,  a  mistake  may  be  made 
and  the  wires  reversed.  In  addition  to 
this  possibility,  which  exists  in  every 
plant,  there  is,  in  many  cases,  the 
chance  of  the  source  of  power  changing 
its  polarity.  This  danger  is  greatest  if 
the  current  is  supplied  from  a  self-ex- 
cited dynamo  with  a  series  winding  for 
compounding  or  commutating.  A  bank 
of  gas  cells  will,  to  a  slight  extent,  act 
like  a  storage  battery  and  give  oflF  cur- 
rent in  the  reverse  direction  for  several 
minutes;  so  that  if  the  dynamo  is  ever 
stopped  without  first  opening  the  switch 
to  the  gas  cells,  enough  current  will  dis- 
charge through  the  series  field  to  cause 
a  reversal  of  the  residual  magnetism 
and  hence  cause  the  dynamo  to  build  up 
its  voltage  in  the  opposite  direction 
when  next  started.  Separate  excitation 
is  safer,  but  even  under  those  circum- 
stances reversals  have  been  known  to 
occur. 

The  accompanying  diagram  shows  an 
arrangement  which  gives  complete  pro- 
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tection  against  reversal,  even  that 
which  might  be  caused  by  a  mistake  in 
altering  the  wiring,  unless  the  plant 
should  be  entirely  dismantled,  moved 
and  set  up  again,  in  which  case,  of 
course,  care  must  be  taken  to  start  it 
right.  The  gas  cells  G  are  shown  lo- 
cated in  an  out-house  and  supplied  by 
the  mains  M  from  a  suitable  low  vol- 
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CONNECTIONS    OF    CIRCUIT    BREAKER    AND 

GAS   CELLS   TO   PREVENT   REVERSAL 

OF   CURRENT 

tage  d.c.  dynamo.  From  the  second 
gas  cell  G2  a  No.  14  wire  is  run  back  to 
the  circuit  breaker  AB  on  the  dynamo 
panel.  This  wire  should  be  run  with 
the  lighting  wires  and  by  a  route  other 
than  that  used  by  the  mains  M,  so  that 
they  are  unlikely  to  be  disturbed  at  the 
same  time  or  for  the  same  cause. 

The  circuit  breaker  used  should  op- 
erate on  overload,  low  voltage,  and  re- 
versal of  voltage.  It  must  depend  upon 
a  permanent  magnet  to  operate  the 
reverse  voltage  trip,  and  it  must  be  so 
constructed  that  the  permanent  magnet 
cannot  by  any  chance  have  its  mag- 
netism reversed.  As  shown  in  the  dia- 
gram, A   and  B  are  the  two  poles;  C, 


the  overload  coil ;  D,  the  shunt  coil ;  and 
E,  an  auxiliary  switch  operated  by  the 
pole  A.  Hence  in  starting,  it  is  neces- 
sary to  close  pole  A  first.  The  object 
of  the  low  voltage  release  feature  is,  of 
course,  to  make  certain  that  any  break 
in  the  wiring  will  at  once  open  the 
breaker  and  make  it  impossible  to  run 
without  the  reverse  voltage  protection. 
The  ordinary  reverse  current  circuit 
breaker  could  give  no  protection  since 
its  operation  depends  on  the  relation  of 
current  to  voltage,  and  it  would  not 
open  and  refuse  to  stay  closed  if  both 
current  and  voltage  reverse,  as  is  the 
case  on  gas  cells.  A  current  relay 
might  be  used  to  operate  a  "shunt  trip" 
circuit  breaker  but  it  is  never  quite  safe 
in  emergency  apparatus  to  depend  on 
small  relay  contacts  closing  a  circuit 
in  order  to  throw  open  a  breaker.  Fur- 
thermore, the  ideal  place  for  the  shunt 
of  the  current  relay  is  in  the  connec- 
tion between  cells  Gl  and  G2,  but  then 
the  two  leads  running  back  from  this 
shunt  to  the  relay  would  be  liable  to 
breakage,  and  would  be  without  the  low 
voltage  protection  afforded  by  the  other 
arrangement. 

The  arrangement  shown  by  the  dia- 
gram, with  the  reverse  voltage  and  low 
voltage  circuit  breaker,  gives  as  com- 
plete protection  as  could  be  asked  for 
and  seems  to  be  the  best  solution  using 
standard  apparatus. 

A.  J.  Acker. 

East  Orange,  N.  J. 


Change  in  Formula  for  Inductance 

of  Three  Strand  Conductor 

To  the  Editor  of  Electrical  World: 
Sir:  In  the  expression  for  the  in- 
ductance of  a  three-strand  conductor 
which  appeared  in  the  article  by  the 
writer  and  Winfield  Eckley  in  the  Oct. 
14,  1916,  issue  of  the  Electrical 
World,   the   term   which   reads   2    logr 

/2V3  +  3\ 

I  — o J  on  page  761  in  the  formula 

eleven   lines   from  the  top  of  the  first 

column  should  be  changed  to  read,  2  log. 

/'2v'3-f  3  \ 

V       3         ) 

line  from  the  bottom  of  the  same  column 

would  then  be  as  follows: 


The  formula  in  the  fourth 


L   =   2   log 

/2V3'-|-3 
V       3 

Ithaca,  N.  Y. 


2.153r  +   6 


2   loge 

D 

I  _  . —   log,  2  per  cm. 
Charles  E.  Oakes. 
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W.  H.  Thomson,  p:eneral  nianajjer  of 
the  Kansas  City  IJf>ht  &  Power  Com- 
pany, has  handed  in  his  rcsi>>nation  to 
take  effect  at  once. 

Biirdette  C.  Thayer  has  been  ap- 
pointed by  the  Metropolitan  Water  & 
Sewerajre  Hoard  of  Boston,  Mass.,  to 
be  superintendent  of  the  power  phmts 
operated  by  the  commission. 

Alfred  L.  Kenyon.  formerly  local 
manager  of  the  Alabama  Power  Com- 
pany at  Anniston,  Ala.,  has  assumed 
the  position  of  general  manager  of  the 
Columbia  (S.  C.)  Railway,  Gas  &  Elec- 
tric Company. 

H.  F.  Heyman,  who  was  recently  ap- 
pointed manager  of  the  Electric  Service 
Company  at  Orrville,  Ohio,  was  for- 
merly a  member  of  the  commercial  de- 
partment of  the  Toledo  Railways  & 
Light  Company,  Toledo,  Ohio. 

Claiborne  Pirtle  has  been  elected 
president  of  the  Electric  Controller  & 
Manufacturing  Company  of  Cleveland, 
Ohio,  succeeding  A.  C.  Eastwood,  re- 
tired. Mr.  Pirtle  held  the  office  of  vice- 
president  and  has  been  identified  with 
the  company  practically  since  its  or- 
ganization in  1890. 

Walter  C.  Allen,  for  many  years 
electrical  engineer  of  the  District  of 
Columbia,  with  headquarters  at  Wash- 
ington, D.  C,  has  been  appointed 
executive  secretary  of  the  Public  Util- 
ities Commission  of  the  District  of 
Columbia,  succeeding  Major  J.  L. 
Schley,  who  was  recently  detailed  to 
the  U.  S.  Engineer  Office  at  New  Or- 
leans, La. 

William  S.  Kline  of  Chicago,  the 
president-elect  of  the  Commonwealth 
Edison  Company  Section  of  the  Na- 
tional Electric  Light  Association,  re- 
ceived his  early  education  at  Canton, 
111.  Later  he  spent  four  years  at  Lake 
Forest  University  and  was  graduated 
with  the  class  of  1895.  Upon  leaving 
school  he  became  assistant  secretary  of 
the  Western  Passenger  Association, 
which  position  he  held  for  six  years. 
During  the  last  fourteen  years  Mr. 
Kline  has  been  continually  in  the  em- 
ploy of  the  Commonwealth  Edison  Com- 
pany, first  as  assistant  to  the  secretary 
and  treasurer,  and  later  as  the  com- 
pany's assistant  secretary. 


Men 
of  the  Industry 

Changes  in  rcrsonnt'I 

niul  Position — 

liiographicul  Notes 


James  G.  Wray  has  resigned  as  chief 
engineer  of  the  central  group  of  Bell 
Telephone  companies  to  become  asso- 
ciated with  the  firm  of  Hagenah  & 
Erickson,  public  utility  engineers,  Chi- 
cago, specializing  in  appraisals,  cost 
analyses  and  rate  investigations. 

Vernon  Mann,  who  has  been  con- 
nected with  the  Texas  Light  &  Power 
Company  for  several  years  in  various 
capacities,  has  been  appointed  district 
manager  in  charge  of  the  operation  of 
the  company  at  Taylor,  Thorndale, 
Rockdale,  Thrall,  Granger,  Bartlett 
and  Hiland.  Mr.  Mann  will  maintain 
headquarters  at  Taylor. 

J.  E.  Fries  has  resigned  as  assist- 
ant chief  engineer  of  the  Crocker- 
Wheeler  Company,  Ampere,  N.  J.,  and 
has  joined  the  staff  of  the  Tennessee 
Coal,  Iron  &  Railroad  Company  as  chief 
electrical  engineer.  Mr.  Fries  was 
born  and  educated  in  Sweden  and  grad- 
uated as  an  electrical  and  mechanical 
engineer  in  1898  in  Stockholm.  Since 
coming  to  America  in  1903  he  has  been 
connected  with  the  Westinghouse 
Church  Kerr  &  Company,  the  Allis- 
Chalmers  Company  and  the  Canadian 
General  Electric  Company.  In  Febru- 
ary, 1908,  he  joined  the  Crocker- 
Wheeler  Company,  and  has  since  held 
the  positions  of  industrial  engineer. 
Pacific  Coast  engineer,  and,  since  No- 
vember, 1914,  that  of  assistant  chief 
engineer.  Mr.  Fries  has  contributed 
numerous  articles  to  the  electrical  press 
and  has  translated  several  scientific 
books  from  the  Swedish  and  German 
languages. 

Thomas  A.  Edison  had  the  degree  of 
doctor  of  laws  appropriately  conferred 
upon  him  by  the  telephone,  to  the  de- 
velopment of  which  he  has  contributed 
several  fundamental  inventions,  during 
the  convocation  of  the  University  of 
the  State  of  New  York  on  Oct.  19. 
President  Dr.  J.  H.  Finley,  speaking 
before  the  audience  at  Albany,  N.  Y., 
addressed  by  telephone  Mr.  Edison  in 
his  laboratory  at  Orange  in  these 
words:  "On  behalf  of  the  university 
representing  this  State  I  have  the 
honor  to  notify  you  that  the  regents 
have  unanimously  voted  to  bestow  upon 
you  its  highest  degree,  a  degree  con- 
ferred by  universities  since  medieval 
times  a  degree  which  the  greatest  uni- 
versities of  to-day  have  desired  to  be- 
stow upon  you,  a  degree  of  this  uni- 
versity which  was  conferred  upon  Jo- 
seph Henry,  but  is  held  by  only  one  liv- 
ing man,  a  degree  which,  for  the  first 
time  in  the  history  of  universities,  is 
conferred  by  means  of  that  instrument 
whose  world-wide  use  you  have  your- 
self made  possible,  the  degree  of  doc- 
tor of  laws,  conferred  upon  you,  not  in 
absentia,  but  merely  in  loco  remote." 


Thomas  H.  Day,  electrical  inspector 
of  the  New  England  Insurance  p]x- 
change,  Hartford,  Conn.,  had  the  for- 
tieth anniversary  of  his  entrance  into 
the  electrical  field  fittingly  celebrated 
on  Oct.  10  during  the  meeting  of  the 
western  New  England  section  of  the 
National  Association  of  Electrical  In- 
spectors at  Hartford.  President  G.  E. 
Beardsley  of  the  Hartford  board  of  fire 
underwriters  paid  an  eloquent  tribute  to 
Mr.  Day  and  his  connection  with  the 
electrical  field,  dating  back  to  1876, 
when  he  installed  thermostat  alarms  in 
the  coal  bunkers  of  the  old  navy  vessel 
Tennessee. 


Obituary 

Harry  H.  Gribben,  superintendent  of 
the  Oakland  (Cal.)  factory  of  the 
Standard  Underground  Cable  Company, 
died  suddenly  on  Sept.  25  at  the  age 
of  fifty-six.  He  had  been  in  the  em- 
ploy of  the  Standard  company  for  over 
thirty  years. 

William  Ward  Hincher,  Chicago  man- 
ager for  Albert  &  J.  M.  Anderson  Man- 
ufacturing Company,  and  Mrs.  Hincher 
were  killed  on  Oct.  18,  when  the  auto- 
mobile in  which  they  were  traveling  to 
the  Jovian  convention  at  Indianapolis 
capsized  near  Shelby,  Ind.  A  broken 
steering  gear  was  believed  to  be  respon- 
sible for  the  accident. 

C.  Alfred  Littlefield,  general  agent 
for  the  New  York  Edison  Company  and 
former  general  secretary  of  the  Com- 
mercial Section,  N.  E.  L.  A.,  and  of  the 
Illuminating  Engineering  Society,  died 
of  Bright's  disease  on  Oct.  23  at  the 
age  of  forty-eight  years.  Mr.  Little- 
field  had  been  in  central-station  work 
in  New  York  City  since  1891.  He  was 
a  charter  member  of  the  Illuminating 
Engineering  Society,  and  was  active  in 
its  committee  work,  serving  as  general 
secretary  in  1914  and  1915.  For  two 
years  he  was  also  the  secretary  of  the 
Commercial  Section,  N.  E.  L.  A.,  and 
last  year  acted  as  chairman  of  its  pub- 
lications committee.  Mr.  Littlefield 
had  been  ailing  for  several  months,  and 
had  been  absent  from  his  office  during 
this  time  in  an  effort  to  recover  his 
health. 


C.  A.  LITTLEFIELD 
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NEW   APPARATUS   AND  APPLIANCES 

1  Record  of  Latest  D ev do 'p merits  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Drive  and  Twist  Anchors 

An  anchor  made  especially  for 
swamps,  peat  bogs,  river  beds,  etc., 
where  it  is  impossible  to  dig  holes 
owing  to  the  water,  is  now  made  by 
the  Gund  Mfg.  Company,  La  Crosse, 
Wis.  It  is  9  ft.  long,  with  a  shaft 
%  in.  thick  and  blades  that  have  a 
span  of  12  in.  The  anchor  is  equipped 
with  a  drop-forged  eye  which  is  one 
solid  piece  with  the  rod.  At  the  other 
end  it  has  a  drop-forged  spear-shaped 
point   which    acts    as   a   pilot   in   going 


f 


ANCHOR    FOR    EXTREMELY    WET    PLACES 

through  roots,  gravel,  or  any  other 
solid  substance  in  the  ground.  The 
anchors  can  be  driven  down  below  the 
water  or  wet  ground  and  into  the  solid 
earth  underneath,  thereby  providing  a 
substantial  hold. 


core  occupies  only  about  the  bottom  one- 
third  of  the  pipe.  Being  surrounded  by 
oil,  however,  and  held  away  from  the 
sides  of  the  pipe  by  insulating  spacers 
it  is  claimed  that  it  creates,  when  hot, 


Immersion-Type  Water 
Heaters 

An  immersion-type  unity  power-factor 
electric  water  heater,  designed  to  fit  an 
ordinary  commercial  30-gal.  or  40-gal. 
upright  tank,  is  being  made  by  the  Lee 
Electric  Radiator  Company,  1266  Peo- 
ples Gas  Building,  Chicago,  111.  It  con- 
sists of  an  iron  pipe  partly  filled  with 
oil  in  which  the  heating  element  is  im- 
mersed. The  pipe  measures  54  in.  by 
0.75  in.  inside  diameter,  and  is  equipped 
at  the  top  with  a  standard  thread  so 
that  it  can  be  screwed  into  the  standard 
opening  always  placed  at  the  top  of  the 
tank.  The  lead-in  wires  are  brought  out 
through  a  fluid-tight  electric  coupling  of 
special  design.  The  chromel-wire  heat- 
ing element  wound  on  a  0.5-in.  special 
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PERFORMANCE     CURVE     OF     750-WATT 
HEATER 

a  circulation  in  the  oil  which  heats  the 
pipe  along  its  entire  length.  Extend- 
ing practically  the  entire  length  of  the 
tank  as  it  does,  this  heater  forms  an 
avenue  of  transit  for  the  heated  water 
so  that  it  will  quickly  rise  to  the  top 
of  the  tank  where  the  outlet  is  located. 
A  feature  of  this  heater  is  the  heat 
insulating  tank  cover  which  is  always 
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Immersion 
Heafer 


Inf-ake 


SIDE  ELEVATION  OF  HOT  WATER  TANK, 
SHOWING  LOCATION  OF  IMMERSION 
HEATER 

furnished  with  it.  This  cover  is  made 
in  layers  of  0.5-in.  hair  felt,  1/16-in. 
asbestos  and  one  thickness  of  canvas, 
and  can  be  wrapped  around  the  tank 
and  laced.  Tests  have  shown  its  spe- 
cific heat  loss  to  be  0.3  B.t.u.  per  square 


foot  of  surface  per  hour  per  degree 
Fahrenheit,  difference  of  temperature. 
This  loss  is  0.2  B.t.u.  per  square  foot  of 
surface  per  hour  per  degree  Fahren- 
heit difference  in  temperature  less  than 
that  recommended  as  suitable  by  the 
range  committee  of  the  National  Elec- 
tric Light  Association. 

These  heaters  are  made  in  500-watt, 
750-watt,  1000-watt,  1500-watt  and 
2000-watt  sizes,  although  the  three  lat- 
ter types  are  not  listed  and  are  consid- 
ered special  equipments.  The  perform- 
ance curve  of  a  7oO-watt  heater  insert- 
ed in  a  30-gal.  covered  tank  is  given 
herewith. 


Portable  Electric  Radiator 

Improvements  have  recently  been 
made  in  the  unity  power-factor,  oil- 
filled,  portable  electric  radiator  manu- 
factured by  the  Lee  Electric  Radiator 


OIL-FILLED     PORTABLE 
RADIATOR 


ELECTRIC 


Company,  1266  Peoples  Gas  Building, 
Chicago,  111.  Instead  of  the  pressed 
seams  formerly  employed  on  the  sheet- 
metal  radiator  coils,  joints  made  by  an 
acetylene  welding  process  are  now  used. 
The  joints  between  the  coils  and  fitting 
attached  to  them  are  also  made  by  the 
same  method.  This  process  was  adopt- 
ed to  insure  oil-tight  construction.  The 
radiators  are  now  given  a  100-lb.  cold 
hydrostatic  test  before  they  are  allowed 
to  be  shipped. 

Changes  have  also  been  made  in  the 
type  of  fittings  used  so  that  the  heavy 
external  cast-iron  parts  are  now  re- 
placed by  pressed  steel.  This  change 
increases  the  sensibility  of  the  radiator, 
giving  quicker  response  to  the  applica- 
tion of  energy,  permits  a  20  per  cent 
reduction  in  the  net  weight  and  gives  a 
higher  temperature  rise  per  watt  of  en- 
ergy expended.  The  height  of  the  coils 
has  also  been  changed  to  20  in.  This 
reduction  in  height  was  made  to  secure 
a  coil  which  would  give  the  most  effi- 
cient transfer  of  heat  from  the  hot  sur- 
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faces  to  the  air  passing  up  along  the 
coils. 

Slight  corrugations  added  to  the 
pressed-steel  sections  partially  equalize 
the  reduction  in  height,  but  it  has  been 
found  economical  to  reduce  the  heating 
surface  about  10  per  cent  without 
changing  the  wattage  in  order  to  give 
more  rapid  temperature  rise.  The  gen- 
eral plainness  of  the  sections  has  been 
retained  for  sanitary  reasons.  The  de- 
sign still  contains  the  three-column  fea- 
ture, since  it  has  been  found  to  give 
most  effective  circulation  of  the  fluid  in 
which  the  coil  is  immersed.  These  ra- 
diators are  being  made  in  500-watt, 
750-watt  and  1000-watt  sizes. 


Show  Window  Lighting 
Reflectors 

"C  Lamp  Scoop"  and  "C  Lamp  Hood" 
are  two  trade  names  assigned  by  the 
National  X-ray  Reflector  Company,  235 
West  Jackson  Boulevard,  Chicago,  111., 
to  two  new  styles  of  show-window  light- 
ing reflectors  which  are  intended  espe- 
cially for  75-watt,  type  C  lamps.    These 


FIG.    1 — LAMP   HOOD   SUITABLE   FOR 
SHALLOW  SHOVV  WINDOWS 

reflectors  are  illustrated  in  Figs.  1  and 
2,  and  are  similar  in  design  to  the  re- 
flectors which  are  now  on  the  market 
and  known  as  the  "Scoop"  and  "Hood." 
They  have  a  finer  system  of  corruga- 
tions than  was  formerly  employed  in 
the  latter  designs.  These  fine  corruga- 
tions, it  is  claimed,  are  necessary  to 
properly  break  up  and  distribute  the 
light  from  the  brilliant  concentrated 
filament  of  the  lamp.  The  "C  Lamp 
Scoop"  is  intended  for  windows  of  av- 
erage proportions  where  the  trim  is 
comparatively  high  on  the  background. 
The  "C  Lamp  Hood"  produces  a  higher 
concentration  of  light  in  the  window, 
and  is  therefore  suitable  for  show  win- 
dows which  are  shallow  from  glass  to 
background     and     of    average    height. 


FIG.    2 — LAMP   SCOOP   FOR   WINDOWS    OF 
AVERAGE    PROPORTIONS 

These  reflectors  are  intended  for  win- 
dows having  a  maximum  height  of 
about  9  ft. 
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Motor-Driven    Washing 
Machine 

A  motor-driven  washing  machine, 
known  as  the  "Washkosh,"  is  being  of- 
fered the  trade  by  the  Banderob-Chase 
Company  of  Oshkosh,  Wis.  This  is  a 
vacuum-type  machine,  with  no  revolv- 
ing parts,  used  in  connection  with  a 
copperoid  tub.  The  motion  of  a  metal 
vacuum  cup  attached  to  the  tub  lid 
washes  the  clothes.  In  order  to  keep 
the  socket  cord  connected  to  the  motor 
off  the  wet  laundry  floor,  the  cord  motor 
leads  are  securely  fastened  to  the  side 
of  the  machine  with  electrical  connec- 
tion made  by  means  of  a  plug  recep- 
tacle at  the  top  of  the  washer. 

The  main  features  of  the  machine  to 
which  the  manufacturer  calls  attention 
are  as  follows:  It  is  gearless  and  prac- 
tically noiseless;  it  is  driven  by  a  belt 
and  a  solid  shaft,  with  the  shaft  in  the 
center  to  insure  even  washing  action; 
it  cannot  stop  on  center;  all  working 
parts  are  covered  by  guards;  the  cover 
when  it  is  open  rests  on  two  supports; 


VACUUM-TYPE      MOTOR-DRIVEN      WASHING 
MACHINE 

the  complete  machine,  exclusive  of  its 
electrical  equipment,  has  only  nineteen 
distinct  parts;  the  reversible  wringer 
swings  into  three  positions,  and  it  can 
be  stopped  from  either  of  two  places. 


Small  Motor-Generator  Sets 

Battery-charging  outfits,  which  are 
suitable  for  either  garage  or  private 
use  and  for  service  on  60-cycle  alter- 
nating-current and  direct-current  light- 
ing circuits  of  either  110  or  220  volts, 
are  being  made  by  the  Fort  Wayne  de- 
partment of  the  General  Electric 
Company.  Two  types  of  outfits  are 
furnished  in  outputs  of  50,  100,  175 
and  250  watts  and  for  charging  volt- 
'ages  of  12,  18  or  24,  direct  current, 
sufficient  generator  field  rheostat  re- 
sistance being  furnished  to  reduce  the 
voltage   for   charging    6-volt   batteries. 

These  outfits  consist  of  a  small 
motor-generator      set      on      which       is 
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mounted  a  small  controlling  switch- 
board panel  made  of  steel.  The  outfit 
for  use  on  alternating  current  has  an 
alternating  current  motor  direct  con- 
nected to  a  small  direct-current  gen- 
erator, while  the  outfit  for  use  on  di- 
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A  BATTERY-CHARGING  OUTFIT 

rect-current  lines  has  a  small  direct- 
current  motor  coupled  to  the  direct- 
current  generator.  The  switchboard 
has  a  voltmeter  for  reading  the  voltage 
generated,  an  ammeter  for  reading  the 
charging  current  delivered  to  the  bat- 
tery, a  rheostat  as  before  mentioned 
for  controlling  the  charging  voltage, 
and  a  double  snap  switch  at  a  single 
turn  serves  either  to  close  or  open  both 
the  motor  and  generator  circuits. 

The  maximum  space  required  by  the 
largest  of  these  outfits,  the  250-watt 
size,  is  18  in.  in  length,  10  in.  in  width 
and  21  in.  in  height. 


Bell-Ringing  Transformer 
Fittings 

An   appliance   which    eliminates    ex- 
posed    wires     between     a     bell-ringing 


DETAILS  OF  LINK  BETWEEN   BELL-RINGING 
TRANSFORMER  AND  OUTLET  FITTING 

transformer  and  service  outlet  as  matni- 
factured  by  the  Dongan  Electric  Manu- 
facturing Company,  741-745  Franklin 
Street,  Detroit,  Mich.,  is  illustrated 
here.  The  "Trancolet,"  as  this  device 
is  called,  consists  of  two  parts,  the  base 
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which  is  designed  to  screw  onto  the 
transformer  and  the  outlet  fitting,  and 
the  cover  cap.  The  base  is  apertured  to 
correspond  with  the  opening  of  a 
standard  outlet  fitting,  and  to  receive 
the  primary  bushings  of  the  trans- 
former. When  installing  this  device, 
the  base  is  first  placed  on  the  trans- 
former and  fitting,  then  the  joint  is 
made  with  the  service  and  the  cap 
screwed  in  place.  Besides  protecting 
the  wiring,  this  fitting  permanently 
grounds  the  transformer  case  to  the 
conduit  system. 


Vest-Pocket  Flashlight 

Recently  there  has  been  added  to  the 
Diamond  group  of  flashlights,  handled 
by  the  Import  Sales  Company,  318-324 
East  Thirty-second  Street,  New  York 
City,  a  small  vest-pocket  size  for  which 
certain  advantages  are  claimed.  This 
flashlight,  as  illustrated  here,  has  a  clip 
which  prevents  the  battery  from  short- 
circuiting  and  the  lamp  from  being 
lighted  in  the  pocket  unknowingly.     It 


POCKET  FLASHLIGHT  WITH  A  PERMANENT 
CONTACT    AND   POCKET    CLIP 

is  simple  to  reload,  having  two  contacts 
inside  the  case  enabling  the  battery  to 
be  inserted  in  the  case  in  two  ways; 
that  is,  with  the  side  battery  connection 
on  either  side  of  the  case.  Attention  is 
called  to  the  fact  that  the  outside  clip 
contact  adds  considerable  value  and  ef- 
ficiency to  the  popular  size  with  nickel- 
plated  case  and  has  all  the  advantages 
of  the  fountain-pen  flashlight,  with  the 
additional  advantage  that  it  is  large 
enough  to  hold  an  efficient  battery. 


Improved  Surface  Heater 
Control 

The  Bryant  Electric  Company  of 
Bridgeport,  Conn.,  has  recently  put  on 
the  market  an  improved  design  of  sur- 
face heater  control  switch  particularly 
useful  for  installation  in  kitchens,  pan- 
tries, laundries,  etc.,  of  the  private  resi- 
dence or  apartment.  This  device  con- 
sists of  a  10-amp.  250-volt  indicating 
switch,   a    "Spartan"   concealed   recep- 


tacle, and  in  parallel  with  it  an  Edison 
receptacle  for  a  pilot  lamp.  By  means 
of  a  "Spartan"  standard  cap  which  fits 
into  the  receptacle,  current  can  be  sup- 
plied for  an  electric  iron,  washing  ma- 
chine, and  other  current-consuming  de- 


SURFACE     HEATER    CONTROL    SWITCH     AT- 
TACHED TO  STANDARD  TWO-GANG  BOX 

vices.  The  standard  caps  for  use  with 
this  outfit  have  two  parallel  blades  for 
making  connection  with  phosphor 
bronze  spring  contacts  located  in  the 
slots  well  below  the  surface  of  the  re- 
ceptacle. Where  polarized  connection 
is  desired,  it  is  pointed  out  that  the 
construction  of  the  blades  insures  in- 
sertion of  the  cap  in  only  the  correct 
manner.  While  the  switch  itself  is  of 
the  indicating  type,  unmistakable  visual 
evidence  of  the  use  of  current  is  pro- 
vided by  the  pilot  lamp.  The  device  is 
approved  for  use  on  concealed,  cleat  or 
molding  work.  When  used  for  con- 
cealed work,  it  can  be  attached  by 
means  of  four  screws  furnished  to  any 
standard  two-gang  box  as  shown  in  the 
illustration.  For  cleat  or  molding  work 
the  wires  are  led  into  the  base  through 
the  two  holes  provided  in  the  end  there- 
of. The  cover  is  reversible  so  that  in 
cleat  and  molding  work  the  feed  may 
come  from  either  the  ceiling  or  the  floor. 


A  Porcelain  Cleat-Base 
Receptacle 

The  Bryant  Electric  Company, 
Bridgeport,  Conn.,  has  recently  placed 
on  the  market  a  porcelain  cleat-base 
type  of  receptacle  for  knob  and  tube 
and  other  exterior  wiring.  It  is  pointed 
out  that  this  device  is  particularly  use- 
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PORCELAIN  CLEAT  BASE  WITH  RECEPTACLE 
FOR  EXTERIOR  WORK 

ful  where  the  local  wiring  rules  require 
covered  connections.  As  will  be  noted 
from  the  illustration,  the  base  is  made 
in  two  parts,  one  of  which  can  be  fast- 
ened directly  to  the  ceiling,  and  permits 
fastening  of  the  wiring  to  the  terminals 


before  the  top  part  of  the  device  is  at- 
tached. Furthermore,  as  will  be  noted, 
the  device  is  so  made  that  it  is  possible 
to  use  with  it  practically  any  one  of 
the  twenty-seven  "New  Wrinkle"  bodies 
(sockets,  switches  or  receptacles)  made 
by  this  company. 

A  regular  "New  Wrinkle  ring"  or 
cap  collar  is  permanently  fastened  in 
the  opening  of  the  base,  which  makes 
it  possible  to  readily  attach  the  bodies 
by  means  of  novel  spring  clip  fasten- 
ings in  the  corrugated  ends  of  standard 
"New  Wrinkle"  shells.  By  means  of 
this  base  it  is  claimed  that  it  is  possi- 
ble to  not  only  make  a  more  convenient 
job  —  more  readily  installed  —  but  a 
more  finished  job,  and  one  that  com- 
plies with  requirements  for  this  class 
of  work.  As  will  be  appreciated,  this 
device  is  also  particularly  applicable 
where  exposed  wiring  is  used  for  tem- 
porary or  permanent  decorative  pur- 
poses. 


Telephone  Call  Recorder 

Charles  E.  Bedeaux,  an  efficiency  en- 
gineer at  Grand  Rapids,  Mich.,  has  pat- 
ented a  device  which  will  register  all 
telephone  calls  on  a  local  battery  sys- 
tem made  in  the  absence  of  a  telephone 
subscriber.  It  consists  of  a  steel  shelf 
bolted  to  the  battery  box  of  the  tele- 
phone, at  one  end  of  which  a  clock 
works  operates  a  cogged  rod  which  is 
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DEVICE   TO   REGISTER   TELEPHONE    CALLS 

meshed  with  a  large  cog  imposed  at  one 
end  of  a  celluloid-covered  cylinder.  On 
this  cylinder  rests  a  pencil  which  is 
governed  by  a  steel  connection  reaching 
through  a  bridge  and  embracing  the 
clapper  of  the  bell.  With  every  ring 
the  pencil  is  operated  and  marks  of  a 
code  are  inscribed  on  the  cylinder, 
where  they  may  be  noted  on  the  return 
of  the  owner,  A  clutch  allows  the  de- 
vice to  be  disconnected  at  will.  In  the 
code  used  No.  1  has  one  short  ring; 
No.  2,  one  long;  No.  3,  one  short,  one 
long;  No.  4,  one  long,  one  short;  No.  5, 
two  short;  No.  6,  two  long;  No.  7,  two 
short,  one  long;  No.  8,  one  long,  two 
short;  No.  9,  one  short  and  two  long; 
No.  10,  two  long,  one  short. 

As  an  example  of  the  operation,  sup- 
pose A  calls  C  and  receives  no  answer. 
A's  number  is  42683.  He  immediately 
calls  back  one  long,  one  short,  one  long, 
two  long,  one  long,  two  short,  one  short, 
one  long.  C  interprets  the  number  on 
his  return  and  completes  the  connection. 

Patents  of  Mr.  Bedeaux  provide  for  a 
ribbon  attachment  which  will  register 
the  hour  and  minute  of  the  call ;  also 
for  the  stationing  of  the  instrument  in 
a  room  remote  from  the  telephone.  It 
will  then  be  operated  through  an  elec- 
trical connection. 
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Electric  Suction  Cleaner  and 
Carpet  Sweeper 

The  latest  model  of  the  "Ohio"  elec- 
tric combined  suction  cleaner  and  car- 
pet sweeper,  manufacturod  by  the 
Wise-Harrold  Electric  (k)ni})any  of  Can- 


LATEST    MODEL    OF    THE    "OHlO"    ELECTRIC 

SUCTION    CLEANER    AND    CARPET 

SWEEPER    COMBINED 

ton,  Ohio,  is  shown  in  the  accompany- 
ing illustration.  This  cleaner,  it  is  said, 
will  remove  every  description  of  litter 
by  means  of  its  revolving  brush  (belt- 
driven)  installed  in  the  nozzle  and  the 
large  volume  of  air  that  is  moved  with 
great  velocity  by  the  high-speed  motor 
and  properly  balanced  fan.  The  dust- 
bag is  arranged  for  quick  detachment 
when  it  must  be  emptied.  The  ma- 
chine can  be  adapted  to  any  carpet  or 
rug,  it  is  pointed  out,  by  the  any-angle 
fastening  device  and  rear  adjustment. 
Each  machine  is  equipped  with  a  full 
complement  of  attachment  tools,  de- 
signed for  every  possible  cleaning  pur- 
pose. 


Fixture  for  Store  Lighting 

A     lighting     unit    that     provides     a 
standard  light  of  a  given  spectral  com- 


LIGHTING   UNIT   SUITABLE   FOR   COLOR 
MATCHING 

position  for  matching  colors,  and  in' 
most  cases  is  better  than  daylight,  in- 
asmuch as  it  is  always  of  a  fixed  value 
and  does  not  vary  continually  both  in 
color  and  intensity,  is  being  manufac- 
tured by  Moran  &  Hastings  Manufac- 


turing Company,  1(3  West  Washington 
Street,  Chicago,  111.  The  "Ohmlite,"  as 
this  unit  is  called,  is  constructed  in  such 
a  way  that  the  light  from  the  lamp  is 
reflected  or  diffused  before  it  strikes  the 
eye.  The  reflecting  or  diffusing  means 
consist  of  a  plurality  of  opaque  or 
translucent  standard  strips  arranged 
around  or  in  front  of  the  light  source. 
These  strips  or  planes  are  spaced  apart 
and  so  arranged  with  relation  to  each 
other  and  the  source  of  light,  it  is 
claimed,  that  the  rays  are  properly  re- 
flected or  diffused,  no  direct  light  pass- 
ing between  them.  The  different  posi- 
tions of  the  strips  make  it  possible,  it 
is  said,  to  deflect  the  greater  portion  of 
the  light  downwardly,  or  upwardly  or 
laterally,  depending  on  the  lighting  ef- 
fects desired. 


Battery-Charging  Motor- 
Generator  Set 

A  battery-charging  outfit  has  been 
developed  by  the  Robbins  &  Myers  Com- 
pany, Springfield,  Ohio,  which  is  made 
especially  for  charging  automobile  and 
motorboat  batteries.    The  outfit  is  made 


SMALL   BATTERY   CHARGING   OUTFIT 

in  three  sizes — 80,  150  and  250  watts. 
The  80-watt  size  will  generate  current 
in  voltages  up  to  8  volts,  and  the  150 
and  250-watt  sets,  up  to  15  or  30  volts, 
as  desired.  The  motors  of  these  sets 
are  furnished  to  operate  from  115  to 
230-volt  direct-current  circuits  or  110 
and  220-volt  alternating-current  cir- 
cuits of  25  to  60  cycles.  These  charg- 
ing sets  are  regularly  furnished  with 
a  steel  switchboard,  which  is  mounted 
in  the  frame  at  the  top.  This  switch- 
board is  provided  with  an  ammeter  in 
the  generator  circuit  which  shows  the 
charging  amperes,  a  rheostat  in  the 
generator  field  to  regulate  the  rate  of 
charge,  a  push-button  switch  in  both 
the  motor  and  generator  circuits,  a  fuse 
block  with  fuses  in  the  motor  lines  and 
terminals  for  connecting  the  motor  to 
the  line  and  the  generator  to  the  bat- 
tery leads.  When  the  outfits  are  fur- 
nished without  the  switchboard  the  80- 


watt  and  150-watt  sets  are  provided 
with  10  ft.  of  duplex  cord  with  detach- 
able plug  on  the  motor  side  and  with 
10  ft.  of  heavy  duplex  cable  with  uni- 
versal lead-covered  test  clips  in  the  gen- 
erator side  for  connection  to  the  bat- 
tery. 

Rheostats  are  not  provided  with  the 
80-watt  sets  which  have  no  switch- 
boards, since  they  are  designed  to  give 
a  tapering  charge  to  the  battery  and  a 
rheostat  is  not  essential. 


Electrolier   Push-Button 
Switch 

An  adjustable  electrolier  switch, 
with  a  standard  push-button  mechan- 
ism, to  control  two  or  three  circuits, 
has  just  been  placed  on  the  market  by 
the  Arrow  Electric  Company  of  Hart- 
ford, Conn.  This  switch  has  the  ap- 
pearance and  action  of  an  ordinary 
single-pole  push-button  switch,  in  that 
pushing  the  pearl  button  connects  the 
circuits  and  pushing  the  black  button 
disconnects  the  circuits.  The  black 
button,  however,  has  an  additional 
function.  It  can  be  rotated  whether 
the  circuits  are  closed  or  open  to  four 
different  positions,  giving  four  com- 
binations of  lighting  circuits.  This 
button  is  so  shaped  at  the  end  that  it 
offers  a  gripping  surface  and  also  in- 
dicates by  sight  or  touch  the  circuit 
on  which  the  switch  is  set.  The  maker 
points  out  that  it  is  not  necessary  to 
operate  this  switch  through  the  various 
combinations  to  get  to  the  "off"  posi- 
tion, or  to  make  two  or  three  useless 
turns  or  pushes  to  get  the  desired  cir- 
cuit. Neither  is  it  necessary  for  the 
lights  in  the  room  to  be  turned  off 
even  momentarily  to  get  another  cir- 
cuit, or  a  different  combination  of 
lights.  The  black  button  by  its  rotat- 
ing movement  can  be  set  at  whatever 
circuit  is  desired  and  then  the  switch 


ADJUSTABLE     SWITCH     THAT    GIVES    FOUR 
COMBINATIONS   OF   CIRCUITS 

can  be  operated  as  a  single-pole  switch 
on  that  circuit. 

In  most  electrolier  combinations 
there  is  one  circuit  or  set  of  lights 
which  is  generally  used.  The  other  cir- 
cuits, or  lights,  are  only  used  occasion- 
ally. With  this  switch  the  black  but- 
ton can  be  set  on  the  circuit  most  gen- 
erally used  and  the  switch  will  then 
operate  as  an  ordinary  push-button 
switch  on  that  circuit,  entirely  disre- 
garding the  other  circuits.  These, 
however,  can  be  brought  into  service  by 
simply  rotating  the  black  button. 
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ROTARY-CONVERTER 

TRANSFORMER 


PROGRESS 


Gain  in  Both  Weight  and  Floor  Space  in  the  Latest 

Types  Compared  with  Those  Built 

Several  Years  Ago 

According  to  the  report  of  the  committee  on  power 
generation  presented  at  the  recent  convention  of  the 
American  Electric  Railway  Engineering  Association  at 
Atlantic  City,  there  has  been  a  gain  both  in  the  weight 
and  floor  space  required  by  the  latest  types  of  trans- 
formers now  used  with  commutating  pole  rotaries  as 
compared  with  those  built  several  years  ago.  While 
this  gain  is  not  so  great  as  in  the  case  of  rotary  con- 
verters, it  is  nevertheless,  appreciable,  and  results  from 
the  following  causes:  1.  The  use  of  silicon  iron  per- 
mitting higher  flux  densities  without  increasing  iron 
losses,  2.  Better  means  for  conducting  away  the  heat 
from  the  transformer  core  and  coils  and  3.  The  reduc- 
tion in  the  standard  rating  capacity  in  transformers 
applied  to  a  given  rated  capacity  in  rotary  converters. 


transformer  is  approximately  three-fourths  that  of  the 
corresponding  1913  transformers.  4.  The  efficiencies  of 
the  two  types  of  transformers  are  approximately  the 
same.  5.  The  price  per  kilowatt  of  the  two  types  of 
transformers  are  approximately  the  same,  but  slightly 
in  favor  of  the  1915  units. 


MAGNET  WIRE   MANUFACTURERS 

AFFILIATE  WITH  A.  M.  E.  S. 

Join  the  Wire  and  Cable  Section  of  the  Association 

as    a    Magnet    Wire    Committee    and    Lay 

Plans  for  Permanent  Organization 

In  accordance  with  the  invitation  issued  by  the  gen- 
eral secretary  of  the  Associated  Manufacturers  of  Elec- 
trical Supplies,  manufacturers  of  magnet  wire  held  a 
meeting  on  Oct.  19,  at  the  Hotel  Biltmore,  New  York. 
The  principal  purpose  of  this  meeting  was  to  determine 
whether  the  magnet  wire  manufacturers  would  organ- 


COMPARISON   OF   ROTARY   CONVERTER  TRANSFORMERS   OF    1915  AND  1913  (SINGLE-PHASE  11,000-VOLT  CLASS, 

15  PER  CENT  REACTANCE) 


1915 
Type 


1913 
Type 


1915 
Type 


1913 
Type 


1915 
Type 


1913 
Type 


1915 
Type 


1913 
Type 


1916 
Type. 


1913 
Type 


1915 
Type 


1913 
Type 


1915 
Type 


1913 
Type 


Kilovolt-amperes 

Class 

Cycles 

Weights,  trans 

Weights,  case 

Weights,  oil 

Weights,  total 

Floor  space,  square  feet. 
Efficiency: 

One-half  load 

Three-quarters  load ... 

One  load , 

One  and  one-half  load. . 

Price  per  kilowatt 

Weight,  per  kilowatt.  ... 
Square  feet  per  kilowatt . 


107 
OLSC 
60 
1,370 
1,840 
1,940 
5.150 
11.9 

97.8 
97.85 
97.65 
97.90 
S4.90 
30.8 
0.071 


185 
OISC 
60 
1,550 
2,150 
2,300 
6,000 
11.9 

97^65 
98.05 
98.15 
97.95 
$4.95 
32.5 
0.064 


333 

OISC 
CO 
2,515 
2,820 
3,665 
9,000 
12.8 

97.7 
98.05 
98.15 
97.94 
$3.75 
27.0 
0.0385 


365 

OISC 

60 

2,700 

3,700 

4,850 

11,250 

16.7 

98.0 
98.3 
98.4 
98.2 
$3.85 
30.9 
0.046 


161 
OISC 
25 
2,650 
2,160 
2,025 
6,835 
10.5 

97.2 
97.45 
97.35 
96.85 
$6.70 
41. 
0.063 


185 
OISC 
25 
3,0Q0 
2,450 
2,950 
8,400 
12.8 

97.4 
97.7 
97.65 
97.30 
$6. 65 
45.5 
0.073 


333 
OISC 
25 
4,200 
3,730 
4,450 
12,. 380 
16.7 

97.8 
97.8 
97.85 
97.36 
$5.  15 
37.1 
0.05 


365 

OISC 

25 

4,400 

4 ,  250 

6,250 

14,900 

21.8 

97.95 
98. 15 
98.15 
97.80 
$5.25 
40.9 
0.06 


500 

OISC 

25 

5,930 

4,220 

5,840 

15,900 

21.8 

98.0 
98.1 
98.0 
97.. 54 
$4.40 
32. 
0.044 


550 

OISC 

25 

5,700 

6,050 

10,650  I 

22,400  i 

28.4        j 

98.15  ; 

98.35 
98.30 
97.96 
$4.45     I 
40.8       1 

0.0515 


670 

OISC 

25 

8,340 

6.180 

9,790 

24,310 

28.4 

98.2 
98.3 
98.2 
97.75 
$4.15 
36.3 
0.042 


730 

OIWC 

25 

7,050 

9,050 

15,650 

31,750 

49.0 

98.25 
98.45 
98.45 
98.17 
$4.35 
43.5 
0.067 


670 

WOIC 

25 

5,900 

2,250 

3.150 

11,300 

12.8 

98.0 
98.0 
97.8 
97.2 
♦S3.30 
16.9 
0.019 


730 
OISC 
25 
9,000 
2,800 
3.900 
15,700 
15.7 

98.1 
98.2 
98.2 
97.8 
*$3.30 
21.5 
0.0215 


*Iron  coils. 

Note: — Temperature  rise  full  load  continuous,  40  deg.  C,  IJ  load,  2  hr.,  60  deg.  C.  for  all  cases. 


In  explanation  of  the  third  cause,  the  committee  calls 
attention  to  the  fact  that  formerly  it  was  customary  to 
provide  10  per  cent  greater  transformer  capacity  than 
converter  capacity,  with  a  view  to  taking  care  of  the 
losses  between  the  transformer  and  the  converter.  Since 
the  load  on  railway  rotary  converters  is  usually  a  very 
fluctuating  one,  and  since  there  is  a  much  greater  time 
element  in  reaching  a  given  temperature  in  the  case  of 
a  transformer  than  in  the  case  of  a  rotary,  it  has  been 
found  to  be  unnecessary  to  provide  any  margin  in  the 
capacity  of  the  transformer  over  that  of  the  rotary. 
The  accompanying  table  compares  data  for  transformers 
now  designed  for  commutating  pole  rotaries,  designated 
as  1915  type,  and  those  formerly  used  with  non-com- 
mutating  pole  rotaries,  designated  as  1913  type. 

The  following  conclusions  are  based  on  this  table  of 
comparisons:  1.  The  rated  capacity  of  the  1915  trans- 
former is  approximately  10  per  cent  less  than  the  1913 
transformer  for  use  of  the  same  rotary  equipment.  2. 
The  weight  of  the  1913  transformer  is  approximately  20 
per  cent  less  than  the  1913  transformers  of  the  same 
rating  and  frequency.     3.  The  floor  space  of  the  1915 


ize  as  an  independent  section  of  the  Association,  under 
the  name  of  the  Magnet  Wire  Section,  or  as  a  magnet 
wire  committee  of  the  present  Wire  and  Cable  Section 
of  the  Association. 

B.  S.  Webb,  of  the  New  England  Electrical  Works, 
Boston,  was  elected  chairman,  and  Edwin  B.  Bartram,  of 
Alfred  Moore,  Philadelphia,  secretary.  Thomas  M.  De- 
bevoise,  counsel  of  the  association,  addressed  the  meet- 
ing, outlining  the  purpose  of  the  association  and  the 
work  to  be  accomplished,  and  making  a  number  of  val- 
uable suggestions  along  legal  lines  relative  to  the  work 
of  the  sections.  Charles  E,  Dustin,  general  secretary  of 
the  association,  explained  in  detail  the  aims  and  activi- 
ties of  the  Associated  Manufacturers  of  Electrical  Sup- 
plies for  the  benefit  of  those  present  not  already  mem- 
bers, and  of  the  many  lines  of  activities  already  taken 
up  in  many  of  the  sections,  which  have  thus  far  given 
most  gratifying  results. 

After  a  general  discussion,  on  putting  the  vote  to  the 
meeting  it  was  unanimously  decided  to  organize  as  the 
Magnet  Wire  Committee  of  the  Wire  and  Cable  Section 
of  the  association.    The  meeting  was  then  adjourned  un- 
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til  Friday,  Nov.  24,  at  10  a.  m.  at  the  oflice  of  the  gen- 
eral secretary  of  the  Associated  Manufacturers  of  Elec- 
trical Supplies,  62  Cedar  Street,  New  York.  An  invi- 
tation will  be  extended  to  all  manufacturers  of  magnet 
wire,  whether  members  of  the  association  or  not,  to  at- 
tend this  next  meeting,  at  which  time  the  committee 
will  be  finally  organized  and  different  lines  of  activities 
decided  upon. 


i 


Public  Service  Commission  News 

Pennsylvania  Commission 

The  Public  Service  Commission  has  ordered  the  Le- 
high Navigation  Electric  Company  to  discontinue  ren- 
dering service  for  industrial  operations  at  Nazareth,  a 
territory  occupied  by  the  Pennsylvania  Power  Com- 
pany, as  the  findings  show  that  the  Lehigh  company 
crossed  the  power  lines  of  the  Pennsylvania  company 
without  permission. 

Illinois  Commission 

Because  unpaid  and  worthless  bills  receivable  of  a 
public  utility  obviously  must  be  allowed  as  an  operating 
expense  in  a  rate-making  procedure,  and  because  equity 
to  both  the  utility  and  the  consumer  demands  the  recog- 
tution  of  a  reasonable  cash  deposit  as  security  for  the 
prompt  payment  of  consumers'  bills,  the  State  Public 
Utilities  Commission  in  two  instances,  has  authorized 
and  required  the  adoption  of  certain  rules  and  regula- 
tions dealing  with  this  subject. 

The  rules  and  regulations  for  the  payment  of  bills 
(except  prepayment  meter  accounts)  which  the  com- 
mission authorized  the  Murphysboro  Water  Works  & 
Electric  &  Gas  Light  Company  to  comply  with,  follow 
in  part: 

"1.  Every  present  consumer,  (individual,  firm  or  cor- 
poration) ,  who  is  not  an  owner  of  real  estate  and  who, 
upon  any  discount  date,  has  not  paid  the  bills  of  the 
previous  two  months,  shall  be  required  either  to  fur- 
nish a  cash  deposit  or  to  obtain  a  property-owner's 
guarantee,  as  security  for  present  and  future  unpaid 
bills.  Payment  of  the  bills  in  arrears  shall  not  exempt 
the  consumer  from  furnishing  the  required  security. 
The  amount  of  the  cash  deposit  shall  equal  two  times 
the  gross  price  of  the  average  monthly  quantity  of  gas, 
electricity  or  water  (one  or  all)  used  by  the  consumer 
during  the  preceding  twelve  months.  In  event  the  con- 
sumer has  not  been  connected  to  the  company's  mains 
for  a  period  of  twelve  months,  then  the  amount  of  the 
deposit  shall  equal  two  times  the  gross  price  of  the  av- 
erage monthly  quantity  of  gas,  electricity  or  water 
(one  or  all)  used  by  the  consumer  during  the  period  of 
the  service.  The  amount  of  the  deposit  shall  be  re- 
adjusted once  in  every  twelve  months.  A  property- 
owner's  guarantee  shall  consist  of  a  written  agreement 
wherein  some  responsible  property  owner,  who  is  ac- 
ceptable to  the  company,  secures  the  company  from  any 
and  all  losses,  which  may  occur  in  case  said  consumer 
should  fail  to  pay  the  service  bills. 

"2.  Every  new  consumer  (individual,  firm  or  corpora- 
tion), who  is  not  an  owner  of  real  estate,  shall  be  re- 
quired, at  the  time  of  application  for  service,  either  to 
furnish  a  cash  deposit  in  the  amount  of  $5,  or  to  obtain 
a  property  owner's  guarantee,  as  security  for  possible 
future  unpaid  bills.  After  the  applicant  shall  have  been 
a  consumer  for  three  months'  time,  the  amount  of  the 
deposit  shall  be  adjusted  to  equal  the  gross  price  of  the 
gas,  electricity,  or  water  (one  or  all)  consumed  during 
the  first  two  full  months  during  which  meter  readings 
have  been  obtained.  At  the  end  of  twelve  months,  the 
deposit  shall  be  readjusted  to  conform  with  Rule  1 
hereinabove.     In  any  adjustment  of  the  amount  of  the 


deposit,  either,  the  company  shall  refund  the  difference 
whenever  the  new  deposit  is  less  than  the  current  de- 
posit. The  property  shall  make  additional  payment 
whenever  the  new  deposit  is  greater  than  the  current 
deposit.  The  property-owner's  guarantee  shall  be  the 
same  as  defined  under  Rule  1  hereinabove. 

"3.  The  company  shall  acknowledge  to  the  consumer 
the  receipt  of  all  deposits,  using  for  this  purpose  a 
standard  printed  form  to  be  known  as  the  certificate  of 
deposit.  The  company  shall  pay  to  the  consumer  inter- 
est at  the  rate  of  5  per  cent  per  annum  upon  the  total 
amount  of  the  deposit.  Interest  shall  be  due  upon  the 
first  day  of  January  of  each  year  and  shall  either  be 
paid  in  cash  by  the  company  shortly  thereafter  or  be 
credited  on  the  consumer's  bill  which  is  rendered  not 
later  than  thirty-one  days  subsequent  to  the  day  upon 
which  the  interest  falls  due.  The  company,  moreover, 
shall  pay  to  the  consumer  any  interest  which  may  ac- 
crue upon  the  deposit  between  the  interest  date  (Jan. 
1)  and  the  date  upon  which  a  deposit  may  be  with- 
drawn at  a  termination  of  service.  The  amount  of  the 
deposit,  plus  all  accrued  interest  and  less  all  indebted- 
ness to  the  company,  shall  be  returned  to  the  consumer 
upon  presentation  of  the  certificate  of  deposit,  when- 
ever service  is  no  longer  rendered  at  the  premises  of 
the  consumer.  Mere  change  of  residence  or  of  location 
of  service  shall  not  be  deemed  suificient  grounds  either 
for  requiring  additional  deposit  or  for  requesting  a  re- 
fund of  a  portion  of  a  deposit.  If,  upon  a  termination 
of  service  to  a  consumer  there  exist  unpaid  bills,  and  '■ 
if  the  consumer  has  not  advised  the  company  definitely 
as  to  the  disposition  of  the  deposit,  the  company,  in 
thirty  days  after  the  cessation  of  service  shall  apply  the 
amount  of  the  deposit  (or  any  portion  of  said  amount) 
to  the  liquidation  of  the  consumer's  indebtedness.  The 
company,  furthermore,  shall  endeavor  earnestly  to  com- 
municate with  the  consumer  and  to  give  notification  of 
any  unexpended  credit  due  on  the  consumer's  deposit. 

"4.  The  company  shall  disconnect  the  service  at  the 
premises  of  a  consumer  whenever: 

"(a)  A  present  consumer  fails  to  comply  with  Rule  1 
hereinabove, 

"(b)  A  new  consumer  fails  to  comply  with  Rule  2 
hereinabove. 

"(c)  A  consumer  fails  to  pay  a  bill  within  forty-five 
days  after  expiration  of  the  discount  period  of  said  bill, 
provided  no  proper  exception  has  been  taken  to  the  bill. 
Should  a  consumer's  bill  remain  unpaid  fifteen  days 
after  expiration  of  the  discount  period  of  such  bill,  it 
shall  be  optional  with  the  company  to  discontinue  serv- 
ice at  any  time  after  said  fifteen  days  and  prior  to 
forty-five  days  after  expiratjon  of  the  discount  period. 

"In  no  case  shall  the  company  disconnect  any  service 
for  non-payment  of  account,  unless  a  notice,  warning 
the  consumer  of  the  intention  to  disconnect  the  service 
because  of  non-payment  of  account,  be  mailed  to  the 
consumer  at  least  five  days  in  advance  of  such  service 
disconnection.  Failure  to  receive  a  customary  monthly 
bill  from  the  company  shall  not  entitle  the  consumer 
to  exemption  under  these  rules,  unless  such  failure  is 
due  to  carelessness  on  the  part  of  the  company.  If  re- 
quested by  a  consumer,  the  discount  period  for  one 
month  per  calendar  year  will  be  extended  twenty  days, 
and  during  this  twenty  days  the  consumer  will  be  en- 
titled to  the  regular  discount  on  the  bill  if  the  account 
is  paid  prior  to  the  time  limit  of  the  extension.  The 
discount  period  for  churches,  hospitals,  charitable  insti- 
tutions, schools,  and  other  public  organizations  or  in- 
stitutions shall  expire  thirty  days  after  the  last  day  of 
the  month  for  which  bill  is  rendered.  No  exception  to 
any  rule  or  regulation  contained  herein  shall  be  made, 
except  when  the  written  consent  of  the  State  Public 
Utilities  Commission  of  Illinois  has  been  obtained." 
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Average     Prices     of     Metals. — The 

average  price  for  copper,  zinc  and  lead 
during  the  last  thirty  years  up  to  the 
beginning  of  1916,  according  to  Charles 
S.  Trench,  president,  American  Metal 
Market,  was  14.06  cents  per  pound  for 
copper,  5.36  cents  per  pound  for  zinc 
and  4.25  cents  per  pound  for  lead. 

Buffalo  to  Vote  on  Municipal  Plant. — 
Voters  of  Buffalo,  N.  Y.,  will  be  given 
an  opportunity  at  the  November  elec- 
tion to  express  approval  or  disapproval 
of  a  plan  to  have  the  municipality  own 
and  operate  an  electric  lighting  plant 
and  conduit  system  to  generate,  pur- 
chase, sell  and  distribute  electricity  to 
consumers  and  lease  conduits  in  order 
to  produce  revenue  for  the  city. 

Electrical  Accidents  in  Chicago  De- 
crease.— There  were  seventeen  fatal  ac- 
cidents from  electrical  causes  in  Chi- 
cago during  1915,  a  decrease  of  about 
50  per  cent  in  the  number  occurring 
during  the  previous  year.  Two  of  these 
accidents  were  caused  by  contact  with 
110-volt,  and  one  with  230-volt  alter- 
nating-current circuits,  and  two  by 
contact  with  550-volt  street  railway 
circuits. 

Hydroelectric  Commission  Threatens 
to  Cut  Off  Power  When  Rates  Are  Cut. 
— The  Ontario  Hydro-Electric  Commis- 
sion has  threatened  to  cut  off  its  supply 
of  power  to  the  city  of  Niagara  Falls, 
Ont.,  if  the  City  Council  insists  upon 
selling  electrical  energy  at  $10  per 
horsepower  to  a  new  industry  which 
recently  decided  to  locate  in  the  city. 
The  commission  contends  the  minimum 
rate  must  be  $14. 

Money  Voted  for  Survey  Preliminary 
to  Establishing  a  Municipal  Plant  in 
St.  Louis,  Mo. — A  bill  authorizing  the 
expenditure  of  $12,500  for  a  prelimi- 
nary survey  to  determine  the  advis- 
ability of  establishing  a  municipal  elec- 
tric plant  has  been  passed  by  the  St. 
Louis  board  of  aldermen.  The  bill  pro- 
vides that  the  survey  is  to  be  made  by 
a  special  corps  of  engineers  and  ex- 
perts working  under  the  direction  of 
the  Department  of  Public  Utilities. 
Much  opposition  was  developed  against 
the  bill  which  was  adopted  by  a  major- 
ity of  four.  It  is  expected  that  several 
months'  time  will  be  required  to  obtain 
the  data  on  which  to  base  the  size,  cost 
and  location  of  a  municipal  plant. 

Additional  Reasons  for  Revaluation 
in  Cincinnati  Case.  —  City  Solicitor 
Charles  A.  Groom  of  Cincinnati  has 
sent  to  the  State  Public  Utilities  Com- 
mission additional  reasons  for  rejection 
of  the  valuation  recently  placed  on  the 
property  of  the  Union  Gas  &  Electric 
Company  used  for  electrical  purposes. 
This  brings  the  total  of  his  assigned 
reasons  for  rejection  of  the  valuation 
and  ordering  a  new  hearing  to  fifty-one. 
The  principal  point  in  all  the  additional 
complaints  is  that  the  commission  did 
not  segregate  the  properties  within  and 
without  the  city  of  Cincinnati,  but  pro- 
ceeded to  take  the  total  value  for  all 
properties  used  and  useful  within  and 
without  the  city.  This  same  question 
was  raised  during  the  hearing,  when  it 
was  decided  that  it  would  be  virtually 
impossible  to  segregate  the  figures.  No 
date  has  been  set  for  the  hearing. 


Current  News 
and  Notes 

Timely  items  on  eleclrital  happenings 
throughout  the  world,  together  with 
l)ri('f  notes  of  general  interest. 


Types    of    Engineering    Service. — Of 

the  most  widely-known  forms  of  engi- 
neering service  there  are,  it  is  stated 
in  Development,  published  by  Day  & 
Zimmerman,  three  general  types  on  the 
market:  "(1)  Engineering  work  'free 
of  charge'  in  conjunction  with  construc- 
tion contracts.  (2)  Engineering  work 
covering  designs,  construction  details 
and  supervision  of  construction.  (3) 
Engineering  work  covering  preliminary 
analyses  and  reports  to  determine  scope 
and  character  of  work,  designs,  con- 
struction details  and  supervision  of 
construction." 

Registration  of  Electricians  in  Chi- 
cago.— On  Dec.  31,  1915,  there  were 
1187  electricians  registered  in  the  de- 
partment of  gas  and  electricity  of  Chi- 
cago, an  increase  of  196  over  the  pre- 
ceding year.  The  registration  of  elec- 
tricians is  giving  excellent  satisfaction, 
as  the  supervision  which  this  registra- 
tion aff'ords  the  department  insures  a 
much  more  rigid  compliance  with  the 
rules  than  was  heretofore  maintained. 
The  enforcement  of  the  ordinance  re- 
quiring such  registration,  it  is  main- 
tained, has  protected  the  public  against 
inferior  work  by  irresponsible  contrac- 
tors. 

Taxation  of  Hydroelectric  Companies 
in  Pennsylvania. — Replying  to  a  ques- 
tion raised  by  the  auditor  general  as 
to  whether  hydroelectric  companies  are 
liable  for  the  tax  on  gross  receipts,  the 
deputy  attorney  general  of  the  State 
of  Pennsylvania  recently  gave  it  as  his 
opinion  that  "if  such  water  or  water- 
power  companies  engage  in  electric 
lighting  they  may  be  taxable,  but,  on 
the  other  hand,  I  am  of  the  opinion 
and  constrained  to  advise  you  that  if 
water  and  water-power  companies  do 
not  in  fact  engage  in  the  business  of 
electric  lighting  they  are  not  taxable 
on  their  gross  receipts." 

Junior  Electrical  Engineer. — On  Dec. 
2  the  civil  service  commission  of  New 
York  will  hold  a  competitive  examina- 
tion for  the  position  of  junior  electrical 
engineer  for  the  Public  Service  Com- 
mission for  the  First  District.  The 
position  pays  from  $901  to  $1,200  per 
annum.  The  duties  are  to  inspect  the 
power  houses  and  equipment  of  sub- 
way, elevated  and  street  railways, 
lighting  and  power  companies  in  New 
York  City.  Candidates  must  have  had 
at  least  three  years'  training  in  a  tech- 
nical school  of  recognized  standing  and 
not  less  than  one  year's  experience  in 
electric  railroad  or  electric  lighting 
work  or  in  the  manufacturing  or  in- 
stallation of  electrical  or  mechanical 
apparatus.  The  examination  is  open  to 
non-residents. 


Cleveland  Light  Commissioner  Will 
Delay  Report. — W.  E.  Davis,  city  light 
commissioner  at  Cleveland,  stated  that 
his  report  of  the  operation  of  the  mu- 
nicipal light  plant  will  be  delayed  many 
months  because  of  the  necessity  of  giv- 
ing a  careful  examination  to  the  report 
of  the  accountants,  Nau,  Rusk  &  Swear- 
ingen,  before  he  will  be  in  possession 
of  facts  upon  which  to  base  it.  He  has 
the  data  based  upon  the  figures  from 
the  new  plant  alone,  but  he  cannot  tell 
what  others  will  be  brought  into  the  re- 
port of  the  accountants,  with  which  he 
will  have  to  contend  in  making  his  own 
report.  He  declares  that  plenty  of 
time  will  be  spent  in  an  examination  of 
this  report. 

Convention  in  Commemoration  of 
Services  of  Joseph  Henry. — At  the  an- 
nual convocation  of  the  University  of 
the  State  of  New  York  held  at  Albany 
on  Oct.  19,  the  general  theme  of  which 
was  "American  Speech,"  a  telephone 
demonstration  was  had  with  the  speak- 
ers talking  from  different  parts  of  the 
state.  The  occasion  was  made  commem- 
orative of  the  service  of  Joseph  Henry, 
whose  discovery  while  a  teacher  in  Al- 
bany of  the  principle  of  electrical  trans- 
mission was  the  beginning  of  the  devel- 
opment which  has  made  speech  possible 
over  great  distances.  The  audience  was 
invited  to  inspect  the  model  of  the 
statue  to  Henry  which  is  to  be  erected 
near  the  site  of  the  school  where  his 
experiments  were  made. 

Considering  New  Service  Rates  at 
Toledo,  Ohio. — At  a  meeting  of  the 
lighting  committee  of  the  city  council 
at  Toledo,  Ohio,  on  Oct.  13  it  was  prac- 
tically decided  to  employ  an  expert  to 
aid  in  deciding  on  a  new  domestic  rate. 
Professor  Leiserson  of  Toledo  Uni- 
versity advised  that  it  would  be  unfair 
to  consumer  and  company  alike  to  at- 
tempt to  fix  a  rate  without  information 
upon  which  to  base  it.  He  said  that  the 
university  trustees  would  be  willing  to 
employ  a  man  and  then  retain  him  for 
university  work  afterward.  Professor 
Leiserson  had  secured  data  regarding 
comparative  rates  from  various  cities, 
also  a  letter  from  the  management  of 
the  Cleveland  municipal  plant  giving 
information  in  regard  to  the  rates 
charged  there. 

Brush  Company's  Scheme  Aids  Fire- 
men.— A  successful  metliod  of  fire 
fighting  recently  took  place  in  Gal- 
veston, Tex.  A  fire  had  partially  con- 
sumed a  warehouse  and  was  rapidly 
spreading  to  other  buildings  and  the 
laying  of  hose  and  other  fire  equip- 
ment was  hampered  through  lack  of 
sufficient  light.  The  work  of  the  fire- 
men was  facilitated  by  lights  placed  at 
the  rear  of  the  building  occupied  by  the 
Brush  Electric  Company.  Three  100- 
watt  burners  were  suspended  from 
wires  of  the  company  and  lighted  up 
the  scene  of  the  conflagration.  One 
newspaper,  commenting  on  the  aid 
rendered  by  the  Doherty  Company,  has 
this  to  say:  "The  action  of  the  Brush 
Electric  Company  helped  considerably 
in  the  work  of  quelling  the  fire,  as  it 
would  have  been  very  difficult  to  work 
in  the  dark." 
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New    York    Electrical    Society.— The 

New  York  Klfctric-al  Society  held  the 
openinfr  mootiiiy;  of  the  season  at  the 
Electrical  Show,  Grand  Central  Palace, 
on  Oct.  li).  Thirty  members  were 
elected. 

Cleveland  Club  Meet inj?.  ^  Charles 
Whitinfr  Williams,  executive  secretary 
of  the  Cleveland  Federation  for  Charity 
and  Philanthropy,  addressed  the  Elec- 
trical League  of  Cleveland  on  Oct.  19, 
on  the  subject  of  "Some  Social  By- 
products of  Modern  Light  and  Power." 
Los  Angeles  Jovians  Hear  About 
Early  Patent  Decision. — George  P.  Bar- 
ton, former  general  patent  attorney 
for  the  Western  Electric  Company, 
spoke  before  the  Los  Angeles  Jovian 
Electric  League  on  Oct.  21,  on  the  sub- 
ject, "Some  Early  Electric  Patent  De- 
cisions." 

Schenectady  Section  of  Institute. — 
The  176th  meeting  of  the  Schenectady 
Section  of  the  A.  L  E.  E.  was  held  on 
Oct.  20.  Frank  Sprague  gave  an  in- 
formal talk  on  a  month's  cruise  with 
the  Atlantic  fleet  during  the  winter 
maneuvers  with  a  review  of  the  part 
taken  by  the  electrical  engineer  in  the 
upbuilding  of  the  fleet. 

Dayton  Jovians  Elect  Officers. — At 
the  meeting  of  the  Dayton  branch  of 
the  Jovian  Order,  held  on  Oct.  17,  the 
following  officers  were  elected:  Presi- 
dent, Frank  S.  Hall;  vice-president, 
Frank  B.  Steele;  secretary  and  treas- 
urer, O.  E.  Rowland.  The  executive 
committee  consists  of  the  officers  and 
the  following  additional  members:  E. 
G.  Beichler,  C.  W.  Hosier,  O.  H.  Hutch- 
ings,  T.  F.  Kelly,  C.  A.  Kurz  and  W. 
S.  McKee. 

Worcester  Polytechnic  Institute 
Branch,  American  Institute  of  Electrical 
Engineers. — The  first  regular  meeting 
was  held  on  Oct.  20.  The  subject  was 
"Summer  Experiences,"  and  the  speak- 
ers were  graduate  students  and  mem- 
bers of  the  senior  class,  who  told  of 
their  work  with  such  firms  as  the 
Crocker- Wheeler  Company,  the  New 
England  Telephone  &  Telegraph  Com- 
pany, and  the  Westinghouse  Electric  & 
Manufacturing  Company. 

New  York  Jovians  to  Hold  Meetings 
Monthly. — The  officers  of  the  Jovian 
League  of  New  York  City  have  con- 
cluded that  it  is  advisable  to  hold  the 
luncheon  once  a  month  instead  of  every 
week.  They  expect  that  this  change 
will  concentrate  the  interest  of  the 
members  and  increase  the  attendance. 
There  was  therefore  no  luncheon  last 
Wednesday,  Oct.  25.  The  first  monthly 
luncheon  will  be  held  Nov.  1,  and  there- 
after on  the  first  Wednesday  of  each 
month. 

Philadelphia  Iron  and  Steel  Engi- 
neers to  Discuss  Automatic  Control. — 
The  November  meeting  of  the  Philadel- 
phia section  of  the  Association  of  Iron 
and  Steel  Electrical  Engineers  will  be 
held  on  Nov.  4,  at  the  Majestic  Hotel. 
The  speaker  of  the  evening  will  be 
H.  F.  Stratton,  general  manager  and 
chief  engineer  of  the  Electric  Control- 
ler and  Manufacturing  Company,  Cleve- 
land, Ohio,  who  will  speak  on  automatic 
control,  the  topic  being  "The  Operation 


Associations 
and  Societies 

A  (omplcic  Directory  of  Klcclricid 
Associations  is  n'f,'nliii-l.v  printed  :n 
liie  first  issue  of  eacii  inoiitii  on  the 
uext-lo-lust  text  page. 


of  Two  or  More  Mechanically  Connected 
Direct  Current  Motors,  Permanently  in 
Series  or  Permanently  in  Parallel." 

Harrisburg  Jovians  Elect  Officers. — 
The  new  officers  of  the  Harrisburg, 
Pa.,  Jovian  League  are:  President, 
John  S.  Musser,  president  Dauphin 
Electrical  Supplies  Company;  vice- 
president,  George  L.  Bricker,  Harris- 
burg Electric  Supply  Company;  secre- 
tary-treasurer, Carey  Williams,  Bell 
Telephone  Company.  L.  L.  Ferree,  con- 
struction superintendent  of  the  Harris- 
burg Light  &  Power  Company,  has  been 
chosen  first  tribune  of  the  league.  The 
elections  were  held  at  the  fall  rejuvena- 
tion. A  large  number  of  candidates 
were  admitted. 

Station  Operating  Committee,  Ohio 
Electric  Light  Association. — At  the 
meeting  in  Columbus  on  Sept.  26  it 
was  decided  to  hold  three  open  meet- 
ings, one  at  Toledo  on  Nov.  14  and  one 
at  Youngstown  and  one  at  Cincinnati, 
the  dates  for  the  two  later  meetings  to 
be  decided  upon  in  the  future.  The 
morning  session  of  each  meeting  is  to 
be  devoted  to  papers  and  discussions, 
followed  by  a  luncheon  with  an  in- 
formal talk,  and  in  the  afternoon  points 
of  interest  will  be  visited.  Among  the 
subjects  which  will  be  considered  at 
the  Toledo  meeting  are:  "The  Work  of 
an  Efficiency  Department  as  It  Affects 
Station  Operation"  and  "How  Coal 
Should  Be  Bought  and  by  Whom."  A 
visit  will  be  made  in  the  afternoon  to 
the  power  plant  of  the  Ford  Glass 
Works. 

Winter's  Program  of  Lynn  Section  of 
Institute.— The  1916-1917  program  of 
Lynn  Section,  American  Institute  of 
Engineers,  follows:  Oct.  25 — "The 
Human  Side  of  Engineering,"  by  Far- 
ley Osgood,  assistant  general  manager 
of  the  Public  Service  Electrical  Com- 
pany of  New  Jersey.  Nov.  8 — "A  Trip 
to  the  Argentine  Republic,"  by  Col.  J. 
A.  Shipton,  Army  War  College,  Wash- 
ington. Nov.  22 — "Education  for  a 
Career  in  Electrical  Engineering,"  by 
Prof.  W.  I.  Slichter,  professor  of  elec- 
trical engineering,  Columbia  Univer- 
sity. Dec.  6— "The  Great  War  and  Its 
Mechanical  Equipment,"  by  Frank  W. 
Skinner,  consulting  engineer.  New 
York.  Dec.  20— "Manufacture  of  Steel 
from  Ore  to  Finished  Product,"  by  F. 
N.  Speller,  metallurgical  engineer,  Na- 
tional Tube  Company.  Jan.  3 — Subject 
to  be  announced  later,  by  Prof.  Elihu 
Thomson.  Jan,  17 — "By-Products  of 
Coal,"  by  H.  A.  Carpenter,  consulting 
engineer,  Pittsburgh,  Feb.  3 — Ban- 
quet. Feb.  14 — Subject  to  be  an- 
nounced later,  by  Prof.  D.  S.  Jacobus, 
president  of  the  American  Society  of 
Mechanical  Engineers.     Feb.  28 — "The 


Electrification  of  the  Chicago,  Milwau- 
kee &  St.  Paul  Railroad,"  by  A.  H. 
Armstrong,  engineer  General  Electric 
Company,  Schenectady.  March  14 — 
Subject  to  be  announced  later,  by  W. 
C.  Fish,  manager  Lynn  works.  General 
Electric  Company.  In  addition  to  the 
regular  meetings,  there  will  be  even- 
ings devoted  to  special  subjects.  Among 
the  lectures  are:  November — "The 
Plattsburg  Experience,"  by  all  who  at- 
tended. December — "Cost  and  Ac- 
counting," by  D.  C.  Lash  and  E.  F. 
Fielder.  January — "Pattern  Making 
and  Foundry  Work,"  by  J.  Pemberton. 
Other  lectures  will  be  announced  later 
as  plans  are  made. 

Programs  of  Meetings  Arranged  for 
Winter  Season  of  Philadelphia  Section 
of  In.stitute. — Arrangements  have  been 
made    for    carrying    out   the    following 
programs  of  meetings  and  papers  dur- 
ing the  1916-1917  season  by  the  Phila- 
delphia section  of  the  A,  I.  E.  E.    Nov. 
13 — regular  meeting;   Engineers'  Club; 
"Manufacture    and    Testing    of    High- 
Voltage   Porcelains,"  by  A.  O.  Austin, 
chief    engineer,    Ohio    Insulator    Com- 
pany;   illustrated    by    high-voltage    ex- 
periments.  Nov.  23 — joint  meeting  with 
Franklin  Institute;  Hall  of  Franklin  In- 
stitute;  "The  Electric  Strength  of  Air 
and  Methods  of  Measuring  High  Volt- 
age," by  John  B.  Whitehead,  professor 
of  electrical  engineering,  Johns  Hopkins 
University,  Baltimore,  Md.     Dec.   11 — 
regular      meeting;      Engineers'      Club; 
"What  Electricity  Has  Done  for  Phila- 
delphia," by  E.  J.  Cattell,  city  statisti- 
cian, Philadelphia,  Pa.    Jan.  8 — regular 
meeting;    Engineers'    Club;    "Commer- 
cial   Engineering,"    by    C.    J.    Russell, 
Philadelphia   Electric   Company,   Phila- 
delphia,   Pa.       Feb.    8 — joint    meeting- 
with  Franklin  Institute;  Hall  of  Frank- 
lin Institute;  "Modern  Dynamo  Electric 
Machinery,  with   Special   Reference  to- 
Power  and  Traction  Uses,"  by  Alexan- 
der Gray,  professor  of  Electrical  Engi- 
neering, Cornell  University,  Ithaca,  N. 
Y.;  illustrated  by  lantern  slides.     Feb. 
12 — regular  meeting;  Engineers'  Club; 
"Students'  Night."     The  program  will 
be  arranged  to  be  of  particular  inter- 
est  to    the    large    number    of    student, 
members  of  the  Institute  in  the  Phila- 
delphia district.     March  8 — joint  meet- 
ing   with    Franklin    Institute;    Hall    of 
Franklin    Institute;    "Dielectric    Losses 
in  Insulating  Materials,"  by  C.  E.  Skin- 
ner,    engineer     of     research     division,. 
Westinghouse     Electric     &     Manufac- 
turing Company,  East  Pittsburgh,  Pa. 
March  12 — regular  meeting;  Engineers'" 
Club;    "Recent  Research   Work,"  by    a 
member    of    the    staff    of   the    General 
Electric  Company,  research  laboratory; 
details  to  be  announced  later.     April  9' 
— regular    meeting;    Engineers'    Club; 
"Engineering    Impressions    of    Japan,"" 
by  St.  John  Chilton,  electrical  engineer, 
Philadelphia,     Pa.       May     14 — regular 
meeting;  Engineers'  Club;  subject  and 
speaker   to   be  announced   later.     June 
11 — annual  dinner;  details  will  be  an- 
nounced later.    All  regular  meetings  at 
the   Engineers'   Club  will   be   preceded 
by  an  informal  dinner  at  6  p.  m.  at  the 
club,  and  following  the  meetings  social 
features     and     refreshments     are     ar- 
ranged for. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the   Trade  for  the  Manufaeturer,  Wholesaler  and  Jobber  of  Eleefrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


LICENSES  FOR  INDEPENDENT 

LAMP  MANUFACTURERS 
Output   to   Be   Regulated,   Permitting   Growth   with 
Market,  but  no  Restrictions  Placed  on  Price 
or  Method  of  Marketing 

Licenses  to  manufacture  tungsten  filament  incandescent 
lamps  under  the  Just  and  Hannaman  patent  are  being  is- 
sued by  the  General  Electric  Company,  owners  of  the  pat- 
ent. All  independent  lamp  manufacturers  with  the  ex- 
ception of  the  Independent  Lamp  &  Wire  Company,  Inc., 
now  in  litigation  with  the  General  Electric  Company  on 
the  Coolidge  patent,  will  be  oflFered  licenses. 

As  a  basis  on  which  to  issue  a  license,  the  final  form  of 
which  was  approved  this  week,  the  General  Electric  Com- 
pany will  ascertain  the  amount  of  the  1915  business  of  an 
applicant  for  a  license  and  what  percentage  this  business 
was  of  the  General  Electric  Company's  tungsten  lamp  busi- 
ness in  1915.  This  percentage  will  then  be  fixed  as  the 
percentage  of  the  General  Electric  business  which  the  li- 
censee may  do  in  any  succeeding  year.  Thus,  if  a  com- 
pany's business  was,  say,  2  per  cent  of  that  of  the  General 
Electric  in  1915,  then  in  1917,  for  instance,  it  could  do  a 
business  equal  to  2  per  cent  of  the  1917  business  of  the 
General  Electric  Company.  By  means  of  reports  at  stated 
intervals,  it  will  be  possible  to  determine  closely  the  allow- 
able output  of  any  licensee,  with  a  leeway  of  perhaps  5 
per  cent.  In  this  way  the  licensees  will  be  able  to  grow 
proportionately  with  the  market  for  lamps. 

As  a  result  of  the  decision  in  the  Laco-Phillips  case  up- 
holding the  Just  and  Hannaman  patent  as  fundamental,  the 
General  Electric  Company  was  faced  with  the  necessity  of 
either  closing  up  the  independent  lamp  manufacturers  and 
ruining  their  investment  or  of  granting  licenses.  As  a 
matter  of  good  business,  the  General  Electric  Company 
preferred  to  recognize  the  existing  investment  by  issuing 
licenses. 

There  are  no  restrictions  in  the  license  as  to  prices  or  as 
to  the  method  of  marketing  lamps.  Furthermore,  the  license 
excludes  the  use  of  the  trade  name  "Mazda"  by  the  li- 
censees. Also,  the  licensees  will  not  have  any  right  to  the 
use  of  "Mazda"  service.  That  is,  they  will  not  have  the 
use  of  the  work  of  the  research  laboratories  of  the  General 
Electric  Company.  The  license,  in  other  words,  is  merely 
an  authorization  by  the  General  Electric  Company  to  manu- 
facture lamps  under  the  Just  and  Hannaman  patent. 


ACTIVITY  IN  LINEMEN'S 

PROTECTIVE  APPLIANCES 

The  Bulk  of  the  Business  Is  Coming  from  the  East 

and  Middle  West — Deliveries  Being  Quoted 

at  Thirty  Days 

Construction  and  reconstruction  activities  in  the  central- 
station  field  have  brought  about  an  unusual  demand  for  rub- 
ber goods  to  protect  linemen  working  on  live  circuits.  It 
is  said,  in  fact,  that  business  was  never  better.  The  greater 
bulk  of  the  business  is  coming  from  the  Eastern  and  Middle 
Western  sections  of  the  country. 

Price  conditions  in  the  field  are  unusual.  While  the  supply 
of  raw  materials  is  plentiful  at  present,  prices  have  been 
advanced  to  those  who  distribute  to  the  electrical  trade. 
On  the  other  hand,  the  trade  itself  has  not  been  asked  to 
pay  increased  prices.  Whether  this  condition  will  continue 
to  prevail  for  long  it  is  impossible  to  say. 

Deliveries  of  thirty  days  are  being  quoted  at  present,  but 


there  is  no  assurance  that  this  condition  will  continue,  since 
orders  are  still  coming  in  at  a  record  rate.  Credits  are  good, 
and  collections  fair. 

The  export  business  is  better  than  was  to  be  expected 
under  prevailing  conditions.  The  outlook  for  the  future, 
both  in  the  domestic  and  foreign  markets,  is  characterized 
as  good. 


TRADE  STOCKS  UP  HEAVILY 

ON  HEATING  APPLIANCES 

The  Condition  of  Metal  Market  Which  Prevents  Still 

Greater  Buying  Actually  Proves  Beneficial 

to  Manufacturers 

As  was  expected  dealers  and  central  stations  stocked  up 
heavily  m  heating  appliances  before  the  latest  raise  in 
prices  went  into  effect.  When  it  was  decided  last  fall  to 
allow  manufacturers  to  accept  orders  for  delivery  up  to  Oct. 
15,  1916,  at  other  than  schedule  prices  it  became  evident 
that  buyers  would  anticipate  higher  prices  by  ordering  ap- 
pliances to  take  care  of  requirements  well  into  1917.  Many 
orders  were  placed  that  on  the  basis  of  past  years  would 
take  care  of  the  1917  trade  with  the  possible  exception  of 
the  holiday  demand. 

Large  as  the  stocking  up  has  been,  however,  it  is  cer- 
tain that  under  normal  conditions  in  the  metal  market  it 
would  have  been  considerably  larger.  Many  orders  had  to 
be  refused  owing  to  the  inability  of  the  factories  to  get 
the  raw  materials.  Almost  every  part  of  the  heating  ap- 
pliances was  difficult  to  obtain.  One  prominent  manufac- 
turer ran  low  on  screws  a  short  time  ago,  and  after  spend- 
ing a  considerable  sum  of  money  on  telephone  calls  to 
several  screw  manufacturers  finally  was  able  to  buy  $5 
worth,  no  more.  During  the  early  summer  a  purchasing 
agent  went  personally  many  hundreds  of  miles  to  the  works 
of  a  manufacturer  of  nickel-chronium  wire  to  purchase 
about  5  lbs.  of  wire. 

On  the  other  hand,  it  is  not  difficult  to  see  that  the  in- 
ability of  manufacturers  to  procure  large  stocks  of  metal 
was  beneficial  to  them.  First,  the  trade  was  prevented 
from  buying  to  the  extent  it  wished  to  and  so  bringing  to 
an  abrupt  halt  the  demand  once  the  goods  were  delivered. 
Second,  manufacturers  have  been  enabled  to  maintain  a 
higher  load  factor  and  a  more  uniform  load  or  production 
curve  than  would  be  possible  had  raw  materials  been  very 
plentiful.  Third,  it  has  been  much  easier  for  manufactur- 
ers to  talk  the  higher  schedule  prices  and  to  obtain  them, 
with  the  demand  as  large  as  it  is  for  heating  appliances. 


TUNGSTEN  INCANDESCENT 

LAMP  IMPORTS  CEASE 

Decision    in    Patent    Case    and    Price    of    American 

Lamps  Act  to  Restrain  Importers  from  Placing 

Foreign  Lamps  on  Domestic  Market 

In  deciding  the  Just  and  Hannaman  patent  suit  against 
the  Laco-Phillips  Company,  importers  of  lamps  made  in 
Holland,  in  favor  of  the  General  Electric  Company,  Judge 
Mayer  sounded  the  death  knell  of  the  imported  tungsten  fila- 
ment lamp  in  the  domestic  market.  The  Laco-Phillips 
Company,  which  was  probably  the  largest  importer  of  lamps, 
has  gone  out  of  business  so  far  as  the  United  States  is  con- 
cerned. Other  importers  of  tungsten  lamps,  if  they  do  not 
wish  to  infringe  the  patent,  must  cease  bringing  such  in- 
fringing lamps  to  this  country. 
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Prior  to  the  war  there  was  a  very  appreciable  trade  in 
this  country  in  foreign-made  lamps,  although  they  were 
mostly  of  the  miniature  type.  The  trade  in  standard  incan- 
descent lamps  was  practically  confined  to  the  products  of 
domestic  factories.  Prices  and  quality  of  goods  made  this 
possible.  Miniature  lamps  of  domestic  manufacture,  how- 
ever, played  but  a  small  part  in  the  domestic  market  until 
late  in  11)14.  It  was  purely  a  question  of  price.  Foreign- 
made  lamps  sold  for  considerably  less  than  the  American- 
made  product.  In  September,  1914,  the  price  of  American 
lamps  was  lowered  to  a  price  that  could  not  be  met  by  for- 
eign manufacturers.  Since  then  the  American  manufac- 
turers of  miniature  lamps  have  had  more  than  they  could 
handle. 

The  decrease  at  that  time,  it  is  felt  by  some,  was  really 
not  necessary  in  order  to  obtain  a  firm  grip  on  this  market. 
The  war  would  keep  German  and  Austrian  lamps  off  the 
American  market  and  these  were  the  real  competing  lamps. 
However,  with  the  cut  in  price  in  effect  the  door  to  this 
country  was  more  firmly  locked.  Even  if  European  manu- 
facturers do  send  over  lamps  that  do  not  infringe  the  Gen- 
eral Electric's  patents,  it  is  claimed  that  they  will  not  be 
able  to  compete  on  either  a  price  or  quality  basis. 


HEATING  PADS  ACTIVE 

Market  Will  Undoubtedly  Be  Sold  Out  Long  Before 
Winter  Season  Has  Gone  By 

Last  winter  was  an  excellent  season  for  electric  heating 
pads.  The  idea  took  with  the  public  and  stock  moved 
rapidly.  This  year  it  is  felt  that  the  demand  by  the  public 
for  these  appliances  will  far  surpass  that  of  previous  years. 
However,  according  to  present  indications,  the  supply  will 
have  found  its  way  into  the  homes  long  before  the  winter 
is  over.  These  pads  have  an  asbestos  lining,  and  asbestos 
manufacturers  have  been  unable  to  supply  all  of  the  de- 
mands made  on  them.  Heating  pad  manufacturers  have 
been  forced  to  satisfy  themselves  on  this  account  with  a 
smaller  output  than  they  would  otherwise  have  had. 

The  year's  output  now  has  practically  all  been  contracted 
for  by  jobbers,  dealers  and  central  stations.  Once  they  are 
sold  out  they  will  have  great  difficulty  in  replenishing  their 
shelves. 


BUYING  FOR  FUTURE  DELIVERY 

To    Secure    Satisfaction   Trade   Would   Do   Well   to 
Place  Orders  Twelve  Months  in  Advance 

Manufacturers  are  so  swamped  with  orders,  and  materials 
are  so  scarce,  that  immediate  deliveries  on  electrical  goods 
are  practically  out  of  the  question.  Perhaps  at  this  time 
the  most  striking  example  of  this  condition  is  to  be  found 
with  holiday  goods,  such  as  flashlamps,  Christmas  tree 
lighting  outfits,  heating  appliances,  vacuum  cleaners,  wash- 
ing machines  and  sewing  machine  motors.  Ordinarily, 
orders  placed  with  manufacturers  during  October  could  be 
filled  for  late  November  or  early  December  deliveries.  But 
this  year,  with  the  exception  of  a  few  isolated  instances, 
orders  for  holiday  goods  that  were  placed  after  Oct.  1  were 
not  taken,  and,  in  fact,  many  orders  that  were  placed  in 
August  and  September  stand  but  little  chance  of  being 
delivered  in  time. 

Buyers  have  been  in  the  habit  of  holding  off  as  long  as 
possible  before  placing  orders,  and  this  year  many  persisted 
in  their  old  habits  in  spite  of  repeated  warnings.  Depart- 
ment stores  carrying  a  line  of  electrical  goods,  it  is  under- 
stood, have  been  the  worst  offenders  in  this  respect,  and  it  is 
more  than  likely  that  a  number  of  these  merchants  will 
enter  the  holiday  season  this  year  with  a  wholly  inadequate 
stock  of  electrical  equipment. 

After  the  impressive  lesson  of  this  year,  manufacturers 
urge  the  trade  to  begin  placing  orders  now  for  delivery  for 
the  1917  holiday  trade.  Outside  of  the  deficiency  in  the 
labor  market,  there  is  such  a  scarcity  of  raw  materials  that 
manufacturers  must  know  many  months  in  advance  what 
their  requirements  will  be,  in  order  to  make  purchases  at 


prices  not  exorbitant  to  those  of  the  finished  product,  and 
also  in  order  to  insure  a  satisfactory  stock  of  raw  materials. 
Furthermore,  manufacturers,  in  view  of  the  prices  of  ma- 
terials, will  not  overstock.  Caution  in  buying  is  every- 
where in  evidence.  No  one  cares  to  be  caught  in  a  receding 
market  with  huge  stores  of  copper  and  iron  and  brass  pur- 
chased at  record  high  prices. 

In  the  matter  of  motor-driven  appliances,  buyers  must 
exercise  still  greater  care  and  foresight.  First,  the  appli- 
ance manufacturer  must  know  his  requirements  in  order  to 
place  orders  for  motors.  The  motor  manufacturer  in  turn 
must  know  the  demand  in  order  to  place  his  orders  for 
copper  and  castings. 

It  is  therefore  evident  that  buyers  of  electrical  equip- 
ment will  receive  the  greatest  satisfaction  by  placing  orders 
for  ten  to  twelve  months'  deliveries.  It  is  certain  that 
orders  placed  for  three  months'  deliveries  will  receive  scant 
attention.  Furthermore,  orders  placed  for  three  to  six 
months'  deliveries  in  many  lines  will  be  taken,  subject  to 
market  conditions  and  no  delivery  date  promised. 


INEFFICIENCY  OF  LABOR 

But  64.2  Per  Cent  as  Much  Work  Received  for  the 
Same  Expenditure  of  Money  as  Two  Years  Ago 

Hand  in  hand  with  the  present  insufficiency  of  labor  is 
inefficiency  of  labor.  In  spite  of  the  fact  that  wages  are 
around  25  per  cent  higher  in  the  electrical  manufacturing 
field  than  during  the  year  prior  to  the  war,  about  20  per 
cent  less  work  is  obtained  per  individual.  It  is  not  diffi- 
cult then  by  doing  a  little  figuring  to  arrive  at  some  very 
interesting  facts.  For  the  same  amount  of  work  56.25  per 
cent  more  wages  is  paid;  or  for  the  same  amount  of  money 
but  64.2  per  cent  as  much  work  can  be  had  to-day  as  two 
years  ago. 

Such  an  occurrence  is  merely  the  natural  consequence 
of  an  extraordinary  demand  for  labor  at  record  wages.  It 
is  a  well  recognized  labor  axiom  that  for  labor  to  be  effi- 
cient it  must  be  stable  and  not  of  the  migratory  or  roving 
type.  It  takes  a  certain  length  of  time  to  get  accustomed 
to  the  practice  of  a  particular  shop.  However,  labor  was 
never  more  roving  than  during  the  past  year.  Higher 
wages,  bonuses,  shorter  hours  and  other  such  promises  were 
used  freely,  yet  honestly,  to  entice  workmen  from  one  shop 
to    another. 

In  its  train  came  the  natural  result  of  inexperienced 
and  only  partially  trained  labor  accepting  employment  as 
skilled  workmen.  In  fact,  manufacturers  were  willing  and 
frequently  eager  to  pay  skilled  labor  wages  to  any  one  who 
could  make  a  real  pretense  at  doing  the  work.  Machinists 
were  made  almost  over  night  from  partially  trained  machin- 
ists' helpers.  Lathe  operators  have  been  trained  in  a  few 
days  and  put  to  work.  In  view  of  such  conditions  one  of 
the  most  remarkable  features  of  the  situation  is  that  labor 
is  as  efficient  as  it  is. 

Some  manufacturers  who  years  ago  had  the  foresight 
to  establish  pension  and  bonus  systems,  have  been  more 
fortunate  in  keeping  their  shops  full  than  their  competitors 
with  less  foresight.  Efficient,  well-trained  men,  who  had 
been  in  the  employ  of  the  company  for  a  number  of  years, 
hesitated  to  sacrifice  the  future  benefits  of  those  years  of 
service  for  a  few  more  cents  an  hour  on  a  job  likely  to 
terminate  at  a  moment's  notice.  While  the  average  labor 
efficiency  of  these  shops  has  been  higher  than  in  less  for- 
tunate shops,  there  has  been,  nevertheless,  a  falling  off  in 
the  general  efficiency  of  the  shop.  Restlessness,  the  chang- 
ing of  a  certain  percentage  of  the  force,  desire  for  better 
wages  and  shorter  hours  have  acted  to  reduce  personal 
efficiency. 

Further,  with  such  unstable  labor  there  has  been  an  addi- 
tional cost  of  about  $3  per  man  hired  for  physical  examina- 
tion in  those  shops  carrying  employee  insurance.  This  addi- 
tional expense  has  been  a  very  considerable  amount  in  many 
instances.  An  example  of  what  is  happening  in  practically 
every  industrial  center  of  the  United  States  is  a  New 
England  factory  that  requires  250  men  for  full  production. 
In  the  past  ten  months  this  company  has  employed  2250 
men,  and  yet  a  few  days  ago  had  but  220  men  at  work. 
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Manufacturing  and  Industrial 

Clarage  Fan  Company,  Kalamazoo,  Mich.,  announces  the 
opening  of  a  Chicago  branch  office  at  123  West  Madison 
Street,  of  which  L.  0.  Monroe  is  in  charge. 

Ledoux  &  Delacroix,  Montevideo,  commercial  agents  for 
South  America,  wish  to  represent  in  Montevideo  and 
Buenos  Aires  a  manufacturer  of  electric  cables. 

The  A.  C.  Mannweiler  Company,  Inc.,  2719-2721  Broad- 
way, Fort  Wayne,  Ind.,  announces  that  it  is  manufacturing 
a  complete  line  of  miniature  incandescent  lamps  and  auto- 
mobile bulbs.  The  officers  of  this  company,  which  was  but 
recently  incorporated,  are:  A.  C.  Mannweiler,  president  and 
treasurer;  Ellsworth  Hartman,  vice-president,  and  Pauline 
W.  Mannweiler,  secretary. 

Large  Range  Installation  in  Portland,  Ore. — Through  the 
activities  of  the  Northwestern  Electric  Company,  Pittock 
Block,  fifty-four  Hughes  Western  Electric  ranges  are  being 
installed  in  the  new  apartment  building  under  construction 
by  F.  R.  Wassell  at  Fourteenth  and  Clay  Streets,  Portland. 
This  is  one  of  the  largest  orders  for  electric  ranges  yet 
placed  in  the  city  of  Portland. 

The  Cleveland  Battery  &  Electric  Company,  Cleveland, 
Ohio,  manufacturers  of  "Hywatt"  and  "Hotspark"  batteries, 
advise  that  an  improvement  has  been  made  in  their  product 
through  the  perfecting  of  the  process  of  manufacture  and 
the  elimination  of  impurities  in  the  raw  materials  furnished 
them.  The  "Hywatt"  batteries  are  rectangular  in  shape,  and 
made  in  3,  4%,  6,  IVz,  9  and  12-volt  sizes,  for  automobile 
use,  stationary  engine  starting  ignition,  signal  work  and  ma- 
rine service. 

The  Alpha  Electric  Company,  Inc.,  116-118  West  Twenty- 
ninth  Street,  New  York  City,  has  increased  its  capital  stock 
from  $25,000  to  $50,000.  The  company  reports  it  has  more 
than  doubled  its  business  during  the  past  year,  and  has  pre- 
pared itself  for  a  continuance  of  the  progress  it  has  made 
by  securing  additional  floors  in  its  present  building  and  by 
the  accumulation  of  stock  on  hand.  The  officers  remain  as 
formerly:  Michael  Coleman,  president;  George  E.  Coleman, 
vice-president  and  treasurer;  Albert  F.  Thacher,  secretary; 
James  H.  Hughes,  general  manager. 

Second  Window-Trimming  Contest. — The  National  Lamp 
Works,  for  the  second  successive  year,  is  conducting  a  show 
window-trimming  contest  among  its  distributors  all  over 
the  country.  Sixty  prizes  are  offered,  ranging  from  a  Ford 
touring  car  down  to  $5  in  cash.  To  every  entrant  in  the 
contest  a  32-page  album  entitled  "How  Sixty  Window  Ex- 
perts Display  National  Mazdas"  is  being  sent.  This  publica- 
tion contains  pictures  of  sixty  of  the  best  trims  produced  in 
last  year's  contest  with  reading  matter  emphasizing  the 
features  that  lend  selling  value  to  each  display. 

New  Western  Headquarters  of  the  Western  Electric  Com- 
pany.— It  has  been  announced  that  St.  Louis  will  be  the 
headquarters  for  the  western  district  of  the  Western  Elec- 
tric Company.  G.  E.  Cullinan,  local  manager,  has  been 
promoted  to  be  district  manager.  The  changes  took  effect 
on  Oct.  16.  The  territory  which  will  report  to  St.  Louis 
will  be  southern  Illinois,  Kentucky,  Tennessee,  Mississippi, 
Texas,  New  Mexico,  Colorado,  Kansas,  Utah,  Oklahoma  and 
Missouri  and  part  of  Idaho,  Montana,  Louisiana  and  Wyo- 
ming. In  this  district  there  are  branch  offices  at  Houston, 
Dallas,  Denver,  Salt  Lake  City,  Oklahoma  City  and  Kan- 
sas City. 

F,  Raniville  Company,  Grand  Rapids,  Mich.,  announces 
the  opening  of  a  New  York  Branch  at  6  Church  Street,  New 
York  City.  The  rapid  development  of  the  company's  East- 
ern and  export  business,  it  is  stated,  makes  this  step  neces- 
sary. A  complete  stock  will  be  carried  in  New  York. 
George  S.  Baker,  formerly  secretary-treasurer  of  Olmsted- 
Flint  Company,  will  be  in  charge  of  the  New  York  selling 
■organization.  The  company  states  this  step  is  pursuant  to 
a  policy  of  general  expansion  being  pursued  by  F.  Raniville, 
general  manager  of  the  company.  The  company  was  estab- 
lished in  1874,  and  has  until  recently  confined  its  sales 
mostly  to  the  Middle  West. 

Chicago  Gets  Rapid  Delivery  on  Cast-Iron  Posts.  —  The 
contract  for  supplying  any  number  between  4000  to  7000 
cast-iron  street-lighting  posts  for  the  city  of  Chicago  has 
been  awarded  to  the  George  L.  Mesker  Company  of  Evans- 


ville,  Ind.  The  posts,  which  are  to  weigh  225  lb.  and  stand 
10  ft.  5  in.  high  to  the  light  source,  are  of  the  type  in  com- 
mon use  on  Chicago's  residential  streets.  The  city  adver- 
tised for  bids  on  Aug.  19,  asking  the  bidders  to  quote  prices 
on  posts  and  globe  fitters  delivered  at  the  rate  of  050  a  week. 
A  summary  of  the  bids  presented  is  given  in  the  table  here- 
with. The  prices  in  all  cases  are  for  posts  delivered  along 
the  street's  anywhere  within  the  city  limits.  Deliveries  on 
the  contract  will  begin  the  third  week  in  October. 

SUMMARY  OF  BIDS  ON  CAST-IRON  POSTS  AND  GLOBE 
FITTERS 

Price  per  Post  and  Delivery  in 

Name  of  Bidder                                   Globe  Fitter  Posts  per  week 

George  L.  Mesker  Company $13.23  650 

King   Foundry   Company 13.50  650 

Western  Electric  Company 13.85  50 

Westinghouse  Electric  &  Mfg.  Company  13.85  50 

Illinoi.s   Electric  Company 13.85  50 

Fort  Dearborn   Foundry  Company....    20.00  15 

W.  R.  Garton  Company 23.50  540 

Hotpoint's  New  Guarantee  and  Exchange  and  Sample  Order 
Propositions. — The  Hotpoint  Electric  Heating  Company  has 
sent  out  the  following  announcement:  "On  and  after  Oct. 
15,  our  guarantee  on  all  of  our  appliances  will  be  changed 
and  a  uniform  guarantee  will  be  adopted.  The  wording  of 
this  guarantee  is  as  follows:  'Hotpoint  toaster  is  guar- 
anteed against  mechanical  and  electrical  defect  for  a  period 
of  one  year  from  date  of  purchase  by  the  user,  providing  it 
is  used  on  circuits  of  voltage  no  higher  than  stamped  on 
nameplate.  We  will  replace  defective  parts  under  above 
guarantee  free  of  charge,  if  returned  to  our  nearest  office, 
transportation  paid.  We  pay  return  charges.  Reduce  trans- 
portation costs  by  returning  defective  part  only,  wherever 
possible.  Examine  cord  before  returning  any  part  of  this 
toaster,  or  better  still,  test  the  toaster  with  another  cord. 
The  conductor  sometimes  breaks  near  the  connecting  plug 
while  the  covering  is  still  intact.'  On  all  appliances  which 
are  shipped  up  to  and  including  Oct.  14,  will  be  furnished 
our  present  guarantee  on  yellow  tag;  after  that  date,  the 
guarantee  as  noted  above  will  be  used  on  all  our  appliances 
and  ranges,  printed  on  manila  tag.  The  guaratees  on  our 
appliances  which  are  unexpired  will  be  lived  up  to  by  us  in 
the  future,  the  same  as  in  the  past,  and  we  want  to  assure 
you  that  our  change  in  guarantee  effective  Oct.  15  will  not 
in  any  way  relieve  us  of  any  obligation  which  we  have  as- 
sumed under  the  guarantees  we  have  attached  to  our  ap- 
pliances in  the  past.  The  exchange  proposition,  which  in 
the  past  has  applied  to  the  acceptance  of  old  Hotpoint  ap- 
liances  as  part  payment  on  latest  models  for  which  you 
allowed  the  customer  a  discount  of  one-third  of  list  price  and 
for  which  you  were  allowed  a  discount  of  20  per  cent  in 
addition  to  your  contract  discount,  will  be  withdrawn  on 
Oct.  14,  1916.  The  sample  order  proposition  under  which 
we  have  been  in  the  habit  of  sending  Hotpoint  appliances  to 
the  trade  for  a  thirty-day  trial  period,  with  the  privilege  of 
return  at  the  expiration  of  that  time,  will  be  withdrawn  on 
Oct.  14.  All  goods  shipped  beginning  Oct.  16  will  be  shipped 
on  definite  order  only  and  will  not  be  subject  to  free  trial 
and  return." 


NEW  YORK  METAL  MARKET  PRICES 
-Oct.  17- 


Seiling  Prices 
Bid         Asked 

Copper  £      s      d 

London,  standard  spot.  ...  123   10     0 

Prime  Lake    28.25       to  28.50t 

Electrolytic     28.50       to  28.75t 

Casting    27.00      to  27.25t 

Copper   wire   base 33.00t 

Lead    7.00 

Nickel    50.00 

Sheet  zinc,  f.o.b.  smelter.  .  15.00 

Spelter,    spot    9.55       to    9.80t 

Tin,    straits 40.85 

Aluminum,  98  to  99  percent  59.00      to  61.00t 


-Oct.  24- 


Selling  Prices 
Bid         Asked 
£       s     d 
124     0     0 
28.25       to  28.50t 
28.50      to28.75t 
27.12%  to27.37yj 
33.00t 

7.00 
50.00 
15.00 
10.17%  to  10.42%! 


59.00      toSl.OOt 


OLD  METALS 

Heavy  copper  and  wire...    23.00      to  23.50t  23.00      to  23.50t 

Brass,  heavy    13.50      to  13.75t  13  50       to  13.75  + 

Brass,    light    10.25       to  10.75t  10.50       to  10.75t 

Lead,    heavy    5.87 Va  to    6.00t  5.87%  to    6.00+ 

Zinc,  scrap 6.75      to    7.00+  6.00      to    6.50+ 

COPPER  EXPORTS 
Total  tons  to  Oct.  24 21,681 

fNomlnal. 
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Corporate  and  Financial 

Electric    Bond    &    Share    Company.    New    York,    N.    Y. — 

Directors  of  the  company  have  declared  an  extra  dividend 
of  $1,000,000  on  the  common  stock  of  the  company,  payable 
to  holders  of  record  at  the  close  of  business  on  Oct.  31. 
The  directors  have  also  authorized  the  issuance  of  $2,000,- 
000  additional  preferred  stock  and  $2,000,000  additional 
common  stock.  The  preferred  stock  is  to  be  offered  for 
subscription  at  par  and  accrued  dividends  to  holders  of  pre- 
ferred stock  of  record  at  the  close  of  business  on  Oct.  31, 
in  the  proportion  of  one  share  of  new  stock  for  each  three 
shares  of  preferred  stock  held.  Payment  is  to  be  made 
on  or  before  Nov.  29,  plus  accrued  dividends  at  the  rate  of 
6  per  cent  per  annum  from  Nov.  1  to  date  of  payment,  or, 
at  the  option  of  the  subscriber,  in  tw^o  equal  instalments — 
one-half  on  or  before  Nov.  29  and  one-half  on  or  before 
Jan.  31.  At  the  time  of  final  payment,  an  adjustment  will 
be  made  between  interest  at  the  rate  of  5  per  cent  per 
annum  on  the  first  instalment  and  dividends  at  the  rate  of 
6  per  cent  per  annum  on  such  preferred  stock.  The  entire 
issue  of  $2,000,000  preferred  stock  has  been  underwritten 
by  William  P.  Bonbright  &  Company,  Inc.  The  $2,000,000 
new  common  stock  is  to  be  offered  for  subscription  at  par 
and  acci-ued  dividends  to  holders  of  common  stock  of  rec- 
ord at  the  close  of  business  on  Oct.  31  in  the  proportion  of 
one  share  of  new  stock  for  each  three  shares  of  common 
stock  held.  All  the  now  outstanding  common  stock  is  owned 
by  the  General  Electric  Company,  which  will  also  subscribe 
and  pay  for  the  additional  issue  of  $2,000,000  common 
stock.  With  the  issuance  of  this  additional  preferred  and 
common  stock,  the  Electric  Bond  &  Share  Company  will 
have  outstanding  $8,000,000  of  each  issue.  The  company 
has  paid  dividends  on  its  preferred  stock  at  the  rate  of 
6  per  cent  per  annum  since  February,  1912,  and  prior  to 
that  time  from  the  organization  of  the  company,  at  the 
rate  of  5  per  cent  per  annum.  Dividends  at  the  rate  of  8 
per  cent  per  annum  have  been  paid  on  the  common  stock 
since  July,  1909.  An  extra  dividend  of  $1,500,000  was 
paid  on  the  common  stock  in  1913.  The  company  now  has 
a  surplus  of  $4,723,000,  so  that  after  the  payment  of  the 
$1,000,000  extra  dividend  it  will_  still  have  a  surplus  in 
excess  of  45  per  cent  of  the  par  value  of  the  $6,000,000 
preferred  stock  now  outstanding,  together  with  the  $2,000,- 
000  preferred  stock  now  to  be  issued. 

Milwaukee  (Wis.)  Electric  Railway  &  Light  Company. — 

A  block  of  $500,000  of  general  and  refunding  mortgage  5 
per  cent  gold  bonds,  due  Dec.  1,  1951,  is  being  offered  at 
94.5  and  interest,  yielding  approximately  5.35  per  cent. 

Shawinigan  Water  &  Power  Company,  Montreal,  Can- 
ada.— An  issue  of  $2,500,000  of  two-year,  5  per  cent  se- 
cured gold  coupon  notes,  closed  issue,  due  Oct.  1,  1918,  is 
being  offered  at  99.75  and  interest,  to  yield  5%  per  cent. 
The  proceeds  from  the  sale  of  this  issue  of  notes  are  to 
be  applied  on  account  of  payments  for  the  construction  for 
the  government  of  the  Province  of  Quebec  of  a  large  dam 
at  the  headwaters  of  the  St.  Maurice  River,  which,  with 
other  dams  now  in  operation,  will  increase  the  company's 
capacity.  The  company  will  be  reimbursed  for  these  pay- 
ments in  4.5  per  cent  bonds  of  the  Province  of  Quebec. 
The  proceeds  are  also  to  be  applied  toward  financing  ad- 
ditions and  extensions  to  the  properties  of  the  subsidiary 
companies. 

Utah  Light  &  Power  Corporation,  Salt  Lake  City,  Utah. — 

The  company  has  filed  at  the  corporation  bureau  of  the 
Department  of  State,  Maine,  a  certificate  of  increase  of 
capital  stock  from  $45,000,000,  divided  into  450,000  shares 
of  the  par  value  of  $100  each,  to  $60,000,000,  divided  into 
600,000  shares  of  the  par  value  of  $100  each.  This  makes 
the  Utah  Power  &  Light  Company  among  the  largest  of 
the  corporations  organized  under  the  laws  of  Maine.  Two 
only  are  capitalized  for  a  greater  amount,  the  United  States 
Smelting,  Refining  &  Mining  Company,  capitalized  at  $75,- 
000,000,  and  the  Tennessee  Railway,  Ligljit  &  Power  Com- 
pany, capitalized  at  $70,000,000.  There  are  but  two  cor- 
porations besides  the  Utah  Power  &  Light  Company  hav- 
ing a  capitalization  of  $60,000,000,  the  Brazil  Railway  Com- 
pany and  the  Commonwealth  Power,  Railway  &  Light  Com- 
pany. 


New  Utility  and  Industrial  Companies 

'I'ho  U.  IJ.  Light,  Heat  &  Power  Company  of  Dayton,  Ohio, 
has  been  incorporated  with  a  capital  stock  of  $10,000  by 
A.  W.  Drury,  H.  C.  Cridland,  W.  R.  Funk,  R.  C.  Kumler 
and  F.  A.  Z.  Kumler. 

The  Shoals  (Ind.)  Light  &  Power  Company  has  been  in- 
corporated by  George  A.  Harrop,  Benjamin  C.  Johnson,  Lee 
D.  Ilincher,  F.  Gwin  and  Charles  W.  Slates.  The  company 
is  capitalized  at  $10,000  and  proposes  to  supply  electricity 
for  lamps,  heaters  and  motors. 

The  Western  Power  Company  of  Canada  of  Montreal, 
Quebec,  Canada,  has  been  chartered  with  a  capital  stock 
of  $50,000,000  to  carry  on  a  general  electric  light,  heat  and 
power  business.  The  incorporators  are:  Charles  M.  Holt, 
Alexander  Chase  Casgrain  and  others. 

The  Orrtanna  (Pa.)  Electric  Light  &  Power  Company  has 
been  granted  a  charter  with  a  capital  stock  of  $5,000  to 
operate  in  Fairfield  Township,  Adams  County.  The  incor- 
porators are:  Samuel  H.  Musselman  of  New  Holland; 
Samuel  Z.  Musselman  of  Akron,  and  Ivan  Z.  Musselman  of 
Orrtanna. 

The  Franklin  Township  Power  &  Light  Company  has  been 
incorporated  with  a  capital  stock  of  $5,000  to  operate  in 
Franklin  Township.  The  incorporators  are:  Samuel  H. 
Musselman  of  New  Holland;  Samuel  Z.  Musselman  of  Ak- 
ron, and  Ivan  Z.  Musselman  of  Orrtanna.  The  office  of  the 
company  is  located  at  Orrtanna. 

The  Addison  Electric  Power  Company  of  Rutland,  Vt., 
has  been  incorporated  by  L.  M.  Frost,  Edwin  W.  Lawrence 
and  Leonard  F.  Wing,  all  of  Rutland,  Vt.  The  company  is 
capitalized  at  $500,000  and  proposes  to  erect  a  hydroelectric 
power  plant  on  Leicester  River  to  supply  electricity  to 
operate  the  Kingsley  mill  and  other  industries  which  it  ex- 
pects to  control. 


Trade  Publications 

Electric  Sweepers. — The  Wise-Harrold  Electric  Company 
of  Canton,  Ohio,  has  issued  three  illustrated  leaflets  describ- 
ing its  new  electric  sweepers. 

Splicing  Sleeves. — Hickey  &  Schneider,  61  Broadway,  New 
York  City,  have  just  issued  bulletin  No.  40  covering  H  &  S 
Seamless  Copper  Splicing  Sleeves. 

Glassware.— Bulletins  No.  82  and  No.  87  entitled  "The- 
bian"  and  "Alba"  respectively  have  recently  been  issued  by 
the  Macbeth-Evans  Glass  Company  of  Pittsburgh.  These 
bulletins  are  carefully  prepared  and  illustrate  recent  de- 
signs in  glassware  for  decoration  and  efficiency. 

Water  Purification. — "Water  Purification  with  Sulphate  of 
Iron"  is  the  title  of  a  152-page  book  prepared  by  the 
American  Steel  &  Wire  Company.  The  text  deals  with  the 
early  and  present  necessities  of  water  purification,  the 
methods  used  formerly  and  those  at  present.  Illustrations 
of  plants  and  results  obtained  by  this  company  at  these 
places  are  given.  At  the  end  of  the  book  are  given  the 
chemical  reactions  occurring  in  water  purification  work,  also 
a  factor  table  of  alkalinity  equivalents,  hardness  equivalents 
and  incompatible  equivalents. 

Industrial  Research  and  Development. — Esterline  &  An- 
gus, Indianapolis,  Ind.,  have  just  published  a  little  booklet 
outlining  the  record  of  their  fifteen  years  of  effort  and  ex- 
perience in  the  application  of  scientific  research,  invention 
and  design  to  the  solution  of  problems  encountered  by  some 
of  the  leading  industrial  companies  of  the  United  States. 
The  organization  confines  itself  particularly  to  that  portion 
of  engineering  work  of  each  of  its  clients  which  by  reason 
of  its  nature  does  not  come  within  the  scope  and  experience 
of  their  regularly  employed  engineers.  "The  successful  so- 
lution of  most  difficult  problems,"  reads  the  preface  to  the 
booklet,  "requires  perspective  and  a  consequent  freedom 
from  preconc6ived  ideas,  together  with  the  experience,  ability 
and  the  facilities  for  handling  work  of  this  character.  Fif- 
teen years'  experience  in  this  class  of  work  proves  that  this 
method  of  procedure  produces  the  desired  results  at  far 
less  cost,  time  and  money;  insures  in  the  majority  of  cases 
the  most  satisfactory  solution,  and  precludes  the  possibility 
of  following  unproductive  channels." 
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New  England 


LtlDDEFOKD,  ME.— The  City  Council  has 
nwarded  the  York  County  Power  Company 
a  contract  for  lighting  the  streets  of  the 
city  for  a  period  of  Jive  years,  under  the 
terms  of  wliich  the  company  agrees  to  in- 
Hl.iill  an  ornamental  lighting  system  to  con- 
sist of  not  less  than  r)4  ornamental  stand- 
ards carrying  four-lamp  clusters.  The  city 
also  has  the  right  to  substitute  at  any  time 
during-  the  contract  tungsten  lamps  for  arc 
lamps. 

BOSTON,  MASS.— James  M.  Curley, 
Mayor,  has  recommended  to  the  City  Coun- 
•cil  the  adoption  of  the  report  of  the  Penal 
Institutions  Commissioner  asking  for  an 
appropriation  of  $41,.^)00  for  the  construc- 
tion of  a  power  and  heating  plant  at  Deer 
Island. 

LOWELL.  MASS. — The  City  Council  has 
voted  to  build  a  central  lighting  and  heat- 
ing plant  for  the  new  high  school  buildings. 

SPRINGFIELD,  MASS. — I'lans  are  being 
prepared,  it  is  reported,  for  the  erection  of 
a  mill,  60  ft.  by  300  ft.,  for  the  Bozart  Rug 
Company.  The  construction  of  a  power 
plant  is  also  included  in  the  plans. 

WINCHENDON,  MASS. — The  Winchen- 
don  Electric  Light  &  Power  Company  has 
petitioned  the  State  Board  of  Gas  and  Elec- 
tric Light  Commissioneis  for  permission  to 
issue  $2.58,000  in  capital  stock.  The  com- 
pany, which  was  recently  taken  over  by  C. 
D.  Parker  &.  Company  of  Boston,  ha.s  al- 
ready made  extensive  improvements  to  its 
system  and  contemplates  further  extensions. 

EAST  PROVIDENCE,  R.  I. — The  Con- 
necticut River  Power  Company  is  securing 
the  right-of-way  for  the  extension  of  its 
service  through  the  town  over  private  prop- 
erty. The  company,  it  is  reported,  will 
extend  its  lines  from  Providence  to  Fall 
River. 

NEW  BRITAIN,  CONN.— The  Public 
Utilities  Commission  has  granted  the  joint 
petition  of  the  Farmington  River  Power 
Company  of  Farmington  and  the  Stanley 
Works  of  New  Britain  to  extend  the  high- 
tension  transmission  lines  of  the  Farming- 
ton  company  to  New  Britain,  with  some  re- 
strictions. 

WTNSTED,  CONN. — The  Winsted  Gas 
Company,  it  is  reported,  contemplates  the 
construction  of  a  large  electric  power  plant 
on  the  Coggins  and  Foskett  properties.  If 
a  new  power  house  is  built  the  company,  it 
Is  said,  will  extend  its  transmission  lines  to 
Torrington. 


Construction 

Nt'w.s  of  Projects,  Plans,  liids  and  Con- 
tracts.    Notes  on  Work  Under  Wav 


Middle  Atlantic 

AUBURN,  N.  y. — The  Public  Service 
Commission  has  authorized  the  Empire  Gas 
&  Electric  Company  of  Auburn  to  sell 
$(■>], 000  in  bonds  at  90,  the  proceeds  to  be 
used  for  extensions  to  its  generating  and 
distributing  systems. 

BROOKLYN,  N.  Y. — Bids  will  be  received 
at  the  Bureau  of  Supplies  and  Accounts, 
Navy  Department,  Washington,  D.  C,  until 
Nov.  7  for  furnishing  and  installing  re- 
frigerating apparatus,  electric  cable  and 
wire,  copper,  electric  drills,  sheathing  felt, 
l)ipe  fittings,  lubricators  copper  pipe,  spark 
plugs,  tubing,  valves,  voltmeters,  etc.,  at 
the  navy  yard,  Brooklyn,  N.  Y.  Proposal 
blanks  may  be  obtained  at  the  above  office 
or  from  the  supply  officer,  .  navy  yard, 
Brooklyn. 

BUFFALO,  N.  Y. — The  Commercial  Elec- 
trolytic Corporation,  recently  organized,  has 
purchased  a  large  tract  of  land  in  Buffalo 
and  proposes  to  erect  a  fireproof  factory 
building  for  the  manufacture  of  a  patetited 
form  of  peroxide  of  hydrogen.  The  com- 
pany has  contracted  with  the  Buffalo  Gen- 
eral Electric  Company  for  about  1000  hp. 
of  electrical  energV. 

EDEN.  N.  Y. — The  Public  Service  Com- 
mission has  approved  the  plans  of  the  Ni- 
agara &  Lake  Erie  Power  Company  of  Fre- 
donia  to  supply  electricity  in  Eden.  The 
transmission  lines  will  be  extended  from 
either  North  Evans  or  Derby. 

LANCASTER,  N.  Y. — The  Public  Service 
Commission  has  ajiproved  the  franchises 
granted  by  the  towns  of  East  Hamburg  and 
Clnrence,  Erie  County,  to  the  Depew  &  I^an- 
caster  Light,  Power  &  Conduit  Company 
of  Lancaster  for  the  construction  of  distri- 
bution systems  and  the  exercise  of  fran- 
chises  in   these   towns. 

NEW  YORK,  N.  Y. — Plans  have  been 
prepared  by  George  H.  Pegram.  chief  engi- 
neer of  the  Interborough  Rapid  Transit 
Company,  for  the  construction  of  a  new 
power  house  on  139th  Street,  a  short  dis- 
tance enst  of  Alexander  Avenue,  to  cost 
about   $40,000. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  the  Public  Service  Commission 
for  the  First  District,  120  Broadway.  New 
York,   until   Nov.    9   for   the  construction   of 


signal  towers  for  paits  of  the  Seventh 
Avenue-Ijexington  Avenue,  White  Plains 
Road  and  Queensboro  Subway  Rajiid  Tran- 
sit Itaili'oads.  Further  information  may  be 
obtained  at  the  ollice  of  the  commission. 
Oscar  S.  Straus  is  chairman. 

NIAGARA  P'ALLS.  N.  Y. — The  Carbor- 
undum Company  of  Niagara  Falls  will  build 
an  administration  building  on  the  property 
of  the  Niagara  Falls  Power  Company,  on 
the  Niagara  River  front.  It  is  proposed 
to  tender  the  use  of  its  present  offices  to 
the  Massachusetts  Institute  of  Technology, 
which  has  decided  to  establish  a  research 
laboratory   at  Niagara   Falls. 

NORTH  TONAWANDA,  N.  Y. — The  City 
Council  has  decided  to  invite  competition 
for  lighting  the  streets  by  electricity.  The 
Tonawanda  Power  Company  and  the  Niag- 
ara Light,  Heat  &  Power  Company  will  be 
asked  to  erect  modern  boulevard  lamps  in 
the  business  section  of  the  city  for  experi- 
mental purposes.  The  Niagara  company  is 
trying  to  have  the  city  adopt  gas  lamps. 
The  present  lighting  contract  expired 
Aug.   1. 

PORT  HENRY.  N.  Y.— The  Public  Serv- 
ice Commission  has  authorized  the  Port 
Henry  Light,  Heat  &  Power  Company  to 
issue  $7.5,000  at  par  in  capital  stock  and 
$414,000  in  bonds  at  8.5.  Of  the  proceeds 
$86,500  will  be  used  for  a  hydroelectric 
plant  at  Port  Henry,  $100,000  for  purcha.se 
of  land  and  water  rights.  $58,000  for  a 
high-tension  transmission  line,  $115,300  for 
construction  of  a  generating  station,  and 
the   balance   for   minor   purposes. 

SYRACUSE,  N.  Y. — Subject  to  the  ap- 
proval of  the  Board  of  Estimate  and  Ap- 
portionment the  City  Council  has  amended 
the  special  lighting  ordinance  so  that  the 
ornamental  lighting  district  may  be  extend- 
ed to  include  Montgomery  Street,  between 
Fayette    and    Jefferson. 

CATASAUQUA,  PA.  —  The  Borough 
Coimcil  is  considering  the  question  of  in- 
stalling  a    municipal    electric-light    plant. 

ERIE.  PA. — Extensive  changes  are  con- 
tom))lnted  to  the  high-tension  conduit  sys- 
tem to  make  the  subway  adequate  for  the 
needs  of  the  two  electric  companies.  George 
10.  A.  Farley  of  Baltimore,  Md.,  is  consult- 
ing engineer. 

HAUTO,  PA. — The  Lehigh  Navigation 
Electric  Company  of  Hauto  has  applied  to 
the  Public  Service  Commission  for  approval 
of  its  purchase  of  the  franchises  of  the 
Little  Lehigh  Electric,  Alsace  Township 
Electric.  Rockland  Township  Electric  and 
Ruscomb  Manor  Township  Electric  Com- 
panies. 

MILLERSBURG,  PA. — The  Millersburg 
Electric  Light,  Heat  &  Power  Company  is 
planning  to  build  a  new  plant  on  the  site 
of  its  present  plant  on  which  work  has  al- 
ready begun.  Contracts,  it  is  understood, 
have  been  placed  for  machinery.  The  com- 
pany has  purchased  the  electric  plants  in 
Newport  and  Mifflin.  Transmission  lines 
will  be  erected  across  the  Susquehanna 
River  and  extended  to  Newport,  Mifllin, 
^Tiiierstown,  New  Bloomfield,  Port  Royal, 
Thompsontown.  Mexico  and  possibly  to 
Duncannon  and  Liverpool  ;  also  to  Halifax, 
where  the  company  has  a  contract  to  light 
the  borough. 

PHILADELPHIA.  PA. — Revised  plans 
are  being  prepared  for  a  power  house  and 
kitchen  for  the  Misericordia  Hospital,  Fifty- 
fourth  Street  and  Cednr  Avenue.  E.  P. 
Durang  &  Son  are  architects. 

PHILADELPHIA.  PA. — The  contract  for 
electrical  equipment  for  the  IR-storv  npart- 
Tnent  house  located  at  Sixteenth  and  Spruce 
Streets,  has  been  awarded  to  the  United 
Electric  Construction  Company  of  Philadel- 
I>hia.     Frederick  Webber  is  architect. 

PHTT,ADELPHIA,  PA. — The  electrical 
committee  has  recommended  to  the  City 
Council  the  installation  of  550  new  electric 
street  lamps,  to  be  maintained  by  under- 
ground wires.  Of  these  175  are  to  bo  placed 
by  the  Department  of  Public  Safety  and 
the  remainder  will  be  erected  in  the  dif- 
ferent wards  of  the  city. 

PHILADELPHIA.  PA. — Bids  will  be  re- 
ceived by  the  Bureau  of  Charities,  Philadel- 
phia, until  Nov.  6,  for  construction  of  five 
buildings,  including  electrical  work,  heat- 
ing and  ventilating,  etc..  for  the  Philadel- 
phia Institution  for  Feeble-Minded  at  By- 
berrv.  Phillip  H.  Johnson,  T^and  Title 
Buildinsr,  Philadelphia,   is  architect. 

PITTSBURGH,  PA. — The  Pittsburgh, 
Harmony  &  New  Castle  Railway  Company 


is  reported  to  be  considering  the  purchase 
and  electrification  of  the  Pittsburgh,  Lis- 
bon &  Western  Railroad,  running  from 
New  Galilee,  Pa.,  to  Lisbon,  in  addition  to 
the  plan  of  an  extension  from  Darlington, 
through  East  Palestine  and  New  Water- 
ford  to  connect  with  the  Youngstown  & 
Southern  Railway  at  Columbiana. 

SHILLINGTON,  PA.— The  board  of  di- 
rectors of  the  poor  of  Berks  County  are 
considering  the  installation  of  an  electric- 
lighting  plant  at  the  Berks  County  Alms- 
house.    The  cost  is  estimated  at  $12,000. 

LAKEWOOD,  N.  J. — The  Board  of  Pub- 
lic Utility  Commissioners  has  granted  the 
Lakewood  &  Coast  Electric  Company  per- 
mission to  issue  $19,500  in  capital  stock  and 
$20,000  in  bonds,  the  proceeds  to  be  used 
for  extensions  and  improvements. 

MAYS  LANDING,  N.  J.— Work  will 
begin  at  once  on  extensive  improvements 
lo  the  cotton  mills  of  the  Water  Power 
Company,  including  the  erection  of  a  three- 
story  addition  to  the  factory  and  the  in- 
stallation of  steam  turbine  to  generate 
electricity  to  operate  the  mill  during  low 
water  periods. 

MORRISTOWN,  N.  J. — In  connection 
with  the  proposed  electrification  of  its  rail- 
road from  Morristown  to  Essex  Fells,  the 
Morristown  &  Erie  Railroad  Company  will 
erect  a  substation  in  Morristown.  Energy 
will  be  furnished  by  the  Morris  &  Somerset 
Electric  Company. 

NEWARK,  N.  J. — Bids  will  be  received 
by  the  Common  Council  until  Nov.  3  for 
electrical  work,  lighting  fixtures,  etc.,  for 
the  municipal  building  on  Franklin  Street. 
Frank  Grad.  American  National  Bank 
Building,   Newark,   is  architect. 

NEWARK,  N.  J. — Bids  will  be  received 
by  the  Council  until  Nov.  3  for  electrical 
installation,  heating  and  ventilation,  eleva- 
tor, etc.,  in  the  proposed  police  headquar- 
ters on  Franklin  Street.  Jordan  Green, 
Essex  Building,  Newarl<,  is  architect. 

PASSAIC,  N.  J. — Arrangements  are  being 
made  by  the  Kent  Motors  Corporation  to 
(;stablish  an  automobile  plant,  between 
Belleville  and  Passaic,  to  cost  about  $500,- 
000.  A  site  of  more  than  16  acres  has  been 
purchased  and  work  will  soon  begin  on  the 
erection  of  a  factory,  power  house  and  as- 
sembly building. 

WOODBURY,  N.  J. — The  installation  of 
a  municipal  electric-light  plant  is  under 
consideration  by  the  City  Council. 

FORK  UNION,  VA.— The  Fork  Union 
Military  Academy  is  contemplating  the  in- 
stallation  of  an  electric-light  plant. 

RICHMOND,  VA. — Iinprovements  are 
contemplated  to  the  municipal  electric-light 
plant,  to  co.st  about  $35,000.  Bids  are 
asked  on  a  steam  turbine.  E.  W.  Trafford 
is   superintendent. 

WINCHESTER,  VA. — In  a  decision 
handed  down  by  the  West  Virginia  Court 
of  Appeals  the  Public  Service  Commission 
was  upheld  in  granting  the  Northern  Vir- 
ginia Power  Company  of  Winchester  the 
privilege  of  raising  its  dam  near  Millville. 
The  company  proposes  to  raise  its  dam 
from  12  to  21  ft.  so  as  to  increase  the  out- 
put of  the  plant.  An  injunction  was  sought 
by  D.  J.  Howell  who  owns  a  water  power 
above    the   dam. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
<'eived  at  the  office  of  the  supervising  archi- 
tect. Treasury  Department,  Washington, 
n.  C.,  until  Nov.  20  for  an  automatic  elec- 
tric clock  system  in  the  building.  Interior 
Department  Offices,  Washington,  D.  C.  For 
details  see  proposal  columns. 

WASHINGTON.  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department.  Washington,  D.  C,  until 
Nov.  4  for  radio  masts  for  the  receiving 
'station  in  the  State,  War  and  Navy  Build- 
ing, Washington.  D.  C.  Plans  and  specifica- 
tions may  be  obtained  on  application  to  the 
bureau.      F.    R.    Harris    is   chief   of   bureau. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  for  furnishing  at  the  vnrious  navy 
yards  and  naval  stations  supplies  as  fol- 
lows: Mare  Island.  Cal.,  Schedule  293— 
one  automobile  ambulance;  Schedule  297 — 
1000  5-cp.  instrument  lamp  sockets.  2000  lb. 
copper  pipe.  Puget  Sound.  Wa^h..  Schedule 
297 — six  engine  room  clocks,  285  lb.  20-in. 
by  4S-in.  hard  sheet  rubber:  Schedule  294 — 
six  220-volt,  alternating-current  motors. 
Charleston.  S.  C  .  Schedule  316 — two  eneine 
room  and  fire  room  clocks,  one  steam  driven 
air  compressor,  two  indicators  for  auxiliary 
engines,  one  steam  whistle.  F.o  b.  works. 
Schedule  310 — 200.000  minor  caliber  tracer 
fuses,  ■^''ashington.  D.  C,  Schedule  311 — 
ROOO  lb.  lead  wire,  10,000  lb.  soft  copper 
sheets,  in  strips,  4100  ft..  gnlvaniTied  iron 
pipe.  Brooklyn.  N.  Y..  Schedule  305 — mis- 
cellaneous interior  communication  cable, 
10,500  ft.  telephone  cnble.  ]2ii-in.  portable 
electric  drills,  12  double  scale  portable  volt- 
meters,   miscellaneous   twin-conductor   wire. 
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Various,  Schedule  L'S'J — 9300  Vj-in.  to  %-ln. 
spark  pluKM.  IVorlolU,  Vu.,  Schedule  303 — 
iniscelhmeous  hra.s.s  sheet,  4  0,000  lb.  iimn- 
gune.se  Ingot  bronze,  mlscellaneouH  copper 
bar,  150,000  lb.  ingot  copper,  mlHcellaneou.s 
sheet  copper.  Applications  lor  proposals 
should  designate  the  schedule  de.sired  by 
number. 


North  Central 

DETROIT,  MICH.— The  John  A.  Crovvkv 
Steel  Company  of  Detroit  i.s  building  a  steel 
plant  in  Delray,  a  suburb  of  Detroit,  which 
will  be  eciuipped  with  electric  furnaces.  The 
Gronwall-Dixon  electrical  smelting  process 
will  be  u.sed. 

GRAND  RAPIDS.  MICH.— Steps  have 
been  taken  by  the  East  End  Improvement 
Association  to  secure  the  installation  of 
ornamental  lamps  in  that  section  of  the 
city. 

GRAND  RAPIDS,  MICH.— F.  W.  Burg- 
stahler  &  Son  have  been  awarded  the  con- 
tract for  construction  of  power  house  for 
the  National  Brass  Company,  to  cost  about 
17,000. 

PETOSKY,  MICH.— The  city  of  Petoskey 
contemplates  the  purchase  of  new  water- 
wheels  and  possibly  a  new  generating  unit 
for  the  municipal  electric-light  plant. 
James  E.   Viles  is  city  clerlv. 

ST.  CDAIR,  MICH.— The  St.  Clair  Elec- 
tric Light  and  "Water  Works  is  erecting 
one  and  one-tenth  miles  of  primary  line 
for  2300  volts.  Material  has  been  pur- 
chased.     W.    M.    Barron    is    superintendent. 

CINCINNATI,  OHIO.— The  city  officials 
are  considering  the  question  of  issuing 
bonds  to  provide  funds  for  the  installation 
of  a  permanent  ornamental  lighting  system 
on  the  Hoppole  Street  viaduct.  The  cost  is 
estimated  at  about  $13,000.  Temporary 
lamps  have  been  installed. 

CINCINNATI,  OHIO.— Bids  will  be  re- 
ceived at  the  office  of  the  clerk  of  board  of 
education,  Denton  Building,  Seventh  and 
Race  Streets,  Cincinnati,  until  Nov.  16  for 
construction  of  Industrial  Arts  Building, 
tunnel  "K,"  and  power  house  in  one  speci- 
fication, and  gymnasium,  tunnel  "J,"  and 
stadium  in  another  specification  of  the  new 
East  Side  High  School,  located  at  the  cor- 
ner of  Madison  Road  and  Erie  Avenue, 
Hyde  Park.  Cincinnati.  Plans  and  specifi- 
cations may  be  obtained  upon  application 
to  C.  W.  Handman,  business  manager,  upon 
deposit  of  $25. 

COLUMBUS,  OHIO.— Bids  will  be  re- 
ceived by  Herbert  M.  Myers,  secretary  of 
the  State  board  of  public  buildings,  333 
Chamber  of  Commerce  Building,  Columbus, 
Ohio,  until  Nov.  9  for  furnishing  material 
and  labor  for  lighting  and  decorating  the 
Ohio  State  Capitol  at  Columbus,  Ohio. 
Plans  and  specifications  may  be  obtained 
upon  application  to  Fred  W.  Elliott,  archi- 
tect. 515  Chamber  of  Commerce  Bifilding, 
Columbus. 

COLUMBUS,  OHIO.— The  Ohio  State 
Telephone  Company  has  petitioned  the  Pub- 
lic Utilities  Commission  for  permission  to 
issue  $2,000  000  in  capital  stock.  It  has 
also  filed  with  the  commission  a  statement 
of  the  expenditures  to  be  made  on  proposed 
and  uncompleted  improvements,  aggregat- 
ing $3,446,447,  as  follows:  Long-distance 
equipment  in  Ohio,  $261,039  ;  Cleveland, 
$703,615;  Toledo,  $587  952;  Columbu.s, 
$348,465;  Franklin  County  system,  $42,697; 
Dayton,  $190,846  ;  Montgomery  County 
lines,  $6,312;  Youngstown,  $410  905:  Can- 
ton, $157,912;  Findlay,  $13,480-  Alliance, 
$27,544  ;  Massillon,  $69,801  ;  Washington 
C.  H.,  $34,816;  Zanesville,  $113,918;  Akron, 
$216  276. 

DAYTON,  OHIO.— The  Oakwood  Street 
Railway  Company  has  applied  to  the  Public 
Utilities  Commission  for  authority  to  issue 
$10,000  in  bonds,  the  proceeds  to  be  used 
for    improvements. 

MASSILLON,  OHIO.— Bids  will  be  re- 
ceived by  William  A.  Pritzckee,  director  of 
public  .service,  Massillon,  until  Oct.  31  for 
installation  of  equipment  and  furnishing 
energy  for  the  new  ornamental  street-light- 
ing system  and  general  street-lighting  sys- 
tem for  a  period  of  ten  years. 

RUSSELLVILLE,  OHIO. — Bids  will  be 
received  at  the  office  of  L.  P.  Hanselman, 
village  clerk,  Russellville,  until  Nov.  4  for 
furnishing  material  and  installing  an  elec- 
tric-lighting system  in  the  village  of  Rus- 
sellville, in  accordance  with  plans  and  speci- 
fications now  on  file  in  the  office  of  the  vil- 
lage clerk. 

TIFFIN,  OHIO. — The  steel  tower  high- 
tension  transmission  line  to  be  erected  by 
the  Ohio  Light  &  Power  Company  will  sup- 
ply electricity  in  Amsden,  Kansas  Station, 
Beltsville  and  Burgoon.  A  branch  line  will 
also  be  erected  to  Helena,  Gibsonburg  and 
Millersville. 

LA     GRANGE,     KY.— Steps     have     been 


taken  to  organize  a  company  to  operate  an 
electric-light  and  power  plant  and  Ice  fac- 
tory In  La  Grange.  E.  S.  Tachau,  J.  B. 
Wll-son  of  Louisville  ;  D.  H.  French,  Mayor 
J.  B.  Davis  of  La  Grange,  and  others,  are 
iiitereated. 

MURRAY,  KY. — The  proposal  to  issue 
bonds  for  a  municipal  electric-light  plant 
will  bo  submlted  to  the  voters  at  the  No- 
vember election. 

FRANKFORT,  IND. — The  Ingram-Rich- 
ardson Company  of  Frankfort  has  engaged 
lOsterliiie  &  Angus,  consulting  engineers, 
Indianapolis,  to  i)repare  plans  and  super- 
vise the  installation  of  complete  power 
equipment  for  its  new  plant  now  being 
erected  for  the  manufacture  of  enameled 
metal   ware. 

FRANKFORT,  IND. — The  McDougall 
Kitchen  Cabinet  Company  of  Frankfort  has 
engaged  Esterline  &  Angus  of  Indianapolis, 
consulting  engineers,  to  design  and  super- 
vise the  erection  of  an  entire  new  manu- 
facturing plant.  This  will  include  design- 
ing building,  selection  of  equipment,  heat- 
ing, ventilating  and  power  installation.  The 
plant  will  be  equipped  with  electric-motor 
driven   machinery  throughout. 

BERWYN,  ILL. — Bids  will  be  received 
by  the  City  Council  until  Nov.  7  for  the 
installation  of  an  ornamental  street-light- 
ing system  and  a  general  street-lightliiK 
system,  to  cost  about  $15,000.  For  details 
see  proposals. 

CHICAGO,  ILL. — In  a  report  to  the 
Council  committee  on  oil,  gas  and  electric 
light  has  recommended  that  the  city's  fire- 
alarm  and  police  signal  system  should  be 
rebuilt. 

BURLINGTON,  WIS. — The  Wisconsin 
Gas  &  Electric  Company  contemplates  ex- 
tending its  transmission  line  to  the  south 
shore  of  Brown's  Lake,  where  electricity 
will  be  supplied  to  private  consumers  and 
for  operating  ice  harvesting  machinery. 

SHARON,  WIS.— The  Southern  Wiscon- 
sin Power  Company  of  Madison  has  taken 
over  the  municipal  electric  plant  and  will 
supply  electricity  in  Sharon.  Improvements 
will   be  made  to  the  plant. 

WILTON,  WIS.— Plans  are  being  pre- 
pared for  the  installation  of  additional  hy- 
droelectric equipment  in  the  plant  of  the 
Wilton   Light  &  Power  Company. 

BECKER,  MINN.— The  City  Council  has 
granted  the  Monticello  (Minn.)  Power 
Company  a  franchise  to  supply  electricity 
in   Becker  and  Clear  Lake. 

BROWNTON.  MINN. — The  village  of 
Brownton  is  considering  changing  the  mu- 
nicipal electric-light  plant  from  a  direct  to 
alternating-current  system,  taking  energy 
from  a  high  transmission  line.  Nothing 
'Ipflnite  has  been  decided  upon.  W.  G. 
Sturdevant   is   village   recorder. 

DODGE  CENTER,  MINN. — The  prop- 
erty of  the  Iowa-Minnesota  Light  &  Power 
Company  of  Dodge  Center  was  taken  over 
on  June  1  by  Mozingo  and  Mack,  former 
proprietors  of  the  Clarion  electric  plant. 
Clarion.  Iowa.  A  Murray  engine  is  now 
being  installed  to  replace  a  65-hp.  pro- 
ducer gas  engine.  The  company  also  sup- 
plies electricity  in  Haywood,  9  miles 
distant.      M.    E.    Mozingo    is    manager. 

FARIBAULT.  MINN.  —  The  Northern 
States  Power  Company  of  Faribault  has 
just  completed  the  erection  of  a  1 2-mile 
IS.OOO-volt.  three-nhase  transmission  line  to 
West  Concord.  Work  has  just  been  started 
on  an  8-mile  extension  to  the  villages  of 
Mantorville  and  Kasson.  The  village  of  St. 
Clair  will  be  served  by  a  6-mile,  13,000-volt 
single-phase  transmission  line. 

JEFFERS^  MINN.— The  city  of  Jeffers  is 
planning  to  install  an  electric-lighting  sys- 
Icm.  Energy  to  maintain  the  plant  will 
1)3   secured   from   the   Lamberton   plant. 

MANKATO,  MINN. — The  Consumers 
Power  Company  is  now  erecting  a  trans- 
mission line  from  St.  James  to  Butterfleld, 
to  be  completed  within  30  days.  The  com- 
pany will  erect  distributing  lines  from  But- 
terfleld. An  electric  transmission  line  is 
also  being  built  from  St.  Peter  to  Cleve- 
land, and  a  distributing  system  in  Cleve- 
land. Energy  is  transmitted  at  13,000 
volts.      R.    E.    Brown   is   manager. 

MARSHALL.  MINN. — A  new  boiler,  72 
In.  by  18  ft.,  is  being  installed  in  the  mu- 
nicipal electric-light  plant.  A.  L.  Fields  is 
superintendent. 

ST.  PAUL,  MINN.— The  City  Council  has 
approved  plans  providing  for  extension  of 
the  ornamental  lighting  system  in  several 
downtown  streets. 

ST.  PAUL,  MINN. — Plans  are  being  con- 
sidered by  the  Great  Northern  Railroad 
Company  for  equipping  more  than  300  miles 
of  the  main  line  between  Spokane  and 
Seattle,  Wash.,  and  other  mountain  divi- 
sions in  the  West  for  electrical  operation. 
The  Great  Northern  company,  through  a 
•^iili.sldi.Try  company,  controls  water  rights 
on    the    Chelan    River    in    Washington,    and 


the  present  plans,  it  is  said,  Include  the 
raising  the  level  of  Lake  Chelan,  near 
which  the  main  power  plant  would  be  es- 
tablished. Preliminary  work.  It  is  under- 
Hlood,  will  begin  next  summer. 

(MODAR  RAPIDS,  IOWA. — The  capital 
stock  of  the  Iowa  Electric  Company  has 
been  increased  from  $000,000  to  $800,000. 

CENTERVILLE,  IOWA.— The  Centerville 
Light  &  Traction  Company  expects  to  erect 
a  33,000-volt,  three-phase,  60-cycle  trans- 
mission line  from  Centerville  to  AUerton,  a 
distance  of  12  miles,  after  the  first  of  the 
year. 

IOWA  FALLS,  IOWA. — The  city  of 
Iowa  Falls  is  contemplating  the  construc- 
tion of  reservoir,  pumping  station,  to  b« 
equipped  with  electric  motors  or  oil  engines 
for    power   i)urposes. 

ROCKINGHAM,  IOWA.  —  The  Town 
Council  has  granted  the  Peoples  Light  Com- 
pany of  Davenport  a  25-year  franchise  to 
.supply  electricity  and  gas  in  Rockingham, 
subject  to  the  approval  of  the  voters. 

ROLFE,  IOWA. — Bids  will  be  received 
until  Nov.  9  by  .Tames  Bruce,  secretary  of 
independent  school  district  of  Rolfe,  for  con- 
.struction  of  school.  Separate  bids  to  be 
submitted  for  electrical  worl<,  heating  and 
plumbing,  etc.  G.  L.  Lockhart,  Endicott 
Building,    St.    Paul,   Minn.,    is  architect. 

BRUNSWICK,  MO. — The  capital  stock  of 
the  Brunswick  Light  &  Water  Company 
has  been  increased  from  $10,000  to  $25,000. 

INDEPENDENCE,  MO.  —  Plans  are 
being  considered  for  the  construction  of  a 
power  plant,  gymnasium  and  vocational 
building,  to  cost  about  $50,000,  for  the 
McCune  Home  for  Boys  of  Jackson  County, 
near  Independence.  White  &  Deane,  311 
Bellefountaine  Street,  Kan.sas  City,  Mo., 
iii'e    architects. 

KANSAS  CITY,  MO. — Bids  will  be  re- 
ceived by  Fred  C.  Gunn,  architect,  board 
of  public  works.  Republic  Building,  Kansas 
City,  until  Nov.  10  for  construction  of  addi- 
tion to  hospital  (nurses'  wing),  to  cost 
about  $100,000.  Separate  bids  to  be  sub- 
mitted on  heating,  plumbing  and  electric 
wiring. 

MOBERLY.  MO. — The  City  Council  la 
considering  extensions  to  the  street-lighting 
Hystem. 

TOWNER,  N.  D.- — Preparations  are  being 
made  by  T.  K.  Strand,  who  was  recently 
granted  a  franchise  in  Towner,  to  install 
an  electric-lighting  plant. 

CLARK,  S.  D. — The  City  Council  is  con- 
sidering a  proposal  submitted  by  outside 
capitalists  to  install  an  electric-lighting  sys- 
tem here.  If  granted  a  20-year  franchise 
they  agree  to  install  a  system,  to  cost  about 
$30,000. 

BAYARD,  NEB.  —  The  Intermountain 
Electric  Light  &  Power  Company  of  Lama, 
Col.,  has  been  granted  a  franchise  to  supply 
electricity  in  Bayard. 

COZARD,  NEB. — Bids  will  be  received  by 
the  school  board  of  C'ozard  District  No.  11, 
Dawson  County.  Cozard,  until  Nov.  3  for 
construction  of  a  high  school  building. 
Separate  bids,  to  be  submitted  for  electric 
wiring,  heating  and  ventilating  and  plumb- 
ing. Plans  and  specifications  are  on  file 
in  the  office  of  R.  A.  Bradley  &  Company, 
architects.  Exchange  National  Bank  Build- 
ing, Hastings,  Neb. 

FORT  CALHOUN.  NEB.— The  City 
Council  has  made  arrangements  with  the 
Omaha  Electric  Light  &  Power  Company 
to  supply  energy  to  operate  the  street- 
lighting  system  to  be  Installed  here.  A 
transmission  line  will  be  erected  from  the 
Douglas  County  line  to  Fort  Calhoun. 

ALTOONA,  KAN. — Plans  are  being  con- 
sidered for  installation  of  an  electric-light 
system  and  improvements  to  water-works 
sy.stem,  to  cost  about  $22,000.  Riley  & 
Ilnrdman  of  Parsons  are  engineers. 

GBNE&EO,  KAN. — The  installation  of  an 
electric  distribution  system  in  Geneseo  is 
under  consideration.  Energy  to  operate  the 
plant  will  probably  be  secured  from  the 
United  Electric,  Water  &  Gas  Company  of 
Hutchinson. 

INDEPENDENCE,  KAN.  —  The  City 
Council  is  considering  calling  an  election  to 
submit  to  the  voters  the  proposal  to  issue 
bonds  for  the  installation  of  a  municipal 
electric-light  and  power  plant. 

KANSAS  CITY,  KAN. — The  Municipal 
Electric  Light  Department  has  taken  over 
the  entire  street-lighting  of  the  city.  The 
Wellsbach  Street  Lighting  Company,  until 
recently  had  lighted  the  streets  of  the  city 
with  gas  lamps.  There  are  now  1417  gas 
lamps,  which  will  be  replaced  with  electric 
lamps,  material  for  which  has  been  ordered. 
Plans  are  being  prepared  for  the  erection 
of  a  new  substation.  The  site  has  not  yet 
been  definitely  decided  upon.  Negotiations 
are  under  way  between  the  light  depart- 
ment and  the  Cudahy  Packing  Company 
whereby  the  municipal  plant  will  supply 
electricity  to  operate  the  entire  plant  of  the 
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company.  At  present  energy  is  furnished 
by  the  municipal  plant  to  operate  the  ice 
plant.  L.  H.  Chapman  is  superintendent  of 
liglU  department. 

OTTAWA,  KAN. — The  installation  of  an 
ornamental  lighting  system  on  Second 
Street,  from  Hickory  to  Walnut,  is  under 
consideration.     C.  S.   Pugh  is  city  engineer. 

VLOL.A,  KAN. — The  City  Council  has 
granted  the  Sumner  i^ight  &  I'ower  Com- 
pany a  franchise  to  supply  electricity  here 
for  a  period  of  20  years.  A  transmission 
line  will  be  erected  from  Weliingnton  to 
Viola. 


Southern  States 

KKRNERSVILLE.  N.  C— The  City  Coun- 
cil has  awarded  a  contract  for  the  con- 
struction of  an  electric-lighting  system  and 
distributing  station  to  cost  about  .f  y.OOO  ; 
also  has  contracted  with  the  Soutliern  Pub- 
lic Utilities  of  Charlotte  to  furnish  energy, 
connecting  with  the  company's  lines  at 
Waughtown. 

NEWBERN,  N.  C. — The  Newbern  Coca- 
Cola  Bottling  Works  of  Newbern  would  like 
to  receive  prices  on  a  20  or  30-hp.  boiler, 
electric  elevator  and  a  10-hp.,  three-phase, 
60-cycle  electric  motor. 

ELBERTON,  GA.— The  City  Council  has 
granted  the  J.  B.  McCrary  Company  of 
Atlanta,  Ga.,  which  have  been  contemplat- 
ing a  hydroelectric  power  development  on 
Broad  River  an  extension  of  time  (until 
1918)  in  which  to  have  its  transmission 
lines   extended   to   Elberton. 

MANASOTA,  FLA.  —  The  Manasota 
Water,  L,ight  &  Ice  Company,  recently  in- 
corporated with  a  capital  stock  of  $10,000, 
proposes  to  build  a  water  and  light  plant 
and  ice  factory  in  Manasota.  The  ofHcera 
are :  Charles  G.  Strohmeyer  of  Sarasota, 
vice-president,  and  S.  Hamilton  Bemis  of 
Richmond,  Va.,  secretary  and  treasurer. 

ST.  CLOUD,  FLA. — Bids  will  be  received 
by  the  city  of  St.  Cloud,  Fla.,  addre.ssed  to 
Fred  B.  Kenney,  city  clerk,  for  the  construc- 
tion of  a  municipal  electric-light  plant  and 
equipment  as  follows:  Two  each,  boilers, 
engines,  generators,  motors,  pumps,  water 
purifiers,  feed-water  heaters,  switchboard, 
transformers,  meters,  hydrants,  valves, 
fuel-oil  plant,  tower  and  storage  reservoir, 
cast-iron  pipe,  spiral,  riveted  pipe,  steam 
pipe  and  fittings,  vitrified  sewer  pipe,  crane 
and  staclc,  steel  stack,  alternate  brick  or 
cement  siphons,  centrifugal  pump,  etc.  Sani" 
tary  sewers  and  sewage  disposal  systems, 
street  paving,  approximately  11,000  yards. 
Special  information  on  any  of  the  above 
work  can  be  obtained  by  addres.'^ing  Wilbur 
A.  Ginn,  engineer  in  charge,  St.  Cloud.  Bids 
will  be  received  until  Dec.  1. 

CARTHAGE,  TENN:— The  Smith  Coun- 
ty Electric  Company,  recently  organized 
with  a  capital  stock  of  $20,000,  is  planning 
to  build  an  electric-light  and  power  plant ; 
also  contemplates  the  construction  of  an 
ice  factory  and  cold  storage  plant.  The 
plant  will  also  serve  South  Carthage.  T.  B. 
Read,  L.  B.  Flippen  and  others  are 
Interested. 

MEMPHIS,  TENN. — Bids  will  be  re- 
ceived by  the  Board  of  City  Commission- 
ers of  Memphis  until  Nov.  14  for  the  pur- 
chase of  $1,. SCO, 000  in  bonds,  the  proceeds 
to  be  used  for  the  construction  of  a  mu- 
nicipal   electric-light    plant. 

MEMPHIS,  TENN.— An  appropriation  of 
$1,500  has  been  made  by  the  County  Court 
for  the  installation  of  a  power  plant  at 
the  Shelby  County  Industrial  and  Training 
School,  located  near  Ellendale.  The  cost  of 
the  equipment  is  estimated  at  about  $2,000. 

VICKSBURG,  MISS.— The  Vicksburg 
Light  &  Traction  Company  is  contemplat- 
ing the  installation  of  one  l.'i,000-kw.  turbo- 
generator complete  with  condenser,  and  one 
2000-hp.  open  type  heater.  O.  H.  Simonds 
is   manager. 

COTTER,  ARK. — The  Baxter  Electric 
Utilities  Company  of  Cotter  has  been  grant- 
ed a  25-year  franchise  to  install  and  oper- 
ate an  electric-light  plant  here.  The  equip- 
ment will  include  a  50-kw.  oil  engine- 
driven  unit  and  a  100-kw.  steam  turbine. 
The  plant  will  serve  the  towns  of  Cotter, 
Cassville  and  Mountain  Home.  I^.  J.  Good- 
rich is  superintendent. 

WALNUT  RIDGE,  ARK. — The  Council 
has  decided  to  install  a  sewer  system, 
water-works,  etc.,  in  sewer  district  No.  1. 
which  will  include  sewage  pumping  station, 
etc.  Equipment  will  be  required  for  water- 
works station,  including  two  300-gal.  per 
minute  motor-driven  triple  pumps,  one  50- 
hp.  oil  engine,  electric  generators,  etc. 
Hiram  Phillips  of  St.  Louis,  Mo.,  is  engi- 
neer. 

OKLAHOMA  CITY,  OKLA.— Plans  are 
being  prepared  by  the  Blue  River  Power 
Company  for  the  construction  of  a  hydro- 
electric   plant.      Actual    construction    work 


probably  will  not  begin  until  next  spring. 
William   Lucas  of  Tishomingo  is  president. 

STROUD,  OKLA. — Plans  are  being  pre- 
pared for  improvements  to  electric-light, 
water-works  and  sewer  system,  to  cost 
about    $30,000. 

YALE,  OKLA. — An  election  will  soon  be 
held  to  vote  on  the  proposal  to  issue  $25,- 
000  in  bonds  for  installation  of  an  electric 
light  plant  and  water-works  system. 

DALLAS,  TEX.— The  City  Commi-ssioii 
lias  increased  the  rate  for  tax  apportion- 
ment for  the  street-lighting  fund,  making 
available  $13,000  for  the  installaUon  of 
additional  lamps. 

HUliH.XKlJ,  TEX. — The  Union  Central 
Light  &  I'ower  Company  would  like  to  re- 
ceive prices  for  Northern  and  Western 
cedar  poles,  30  to  40  ft.  long,  7  to  8-in.  top 
butts,  creosoled,  in  car  lots  delivered  at 
Hubbard,  30,000  ft.  No.  10  weatherproof  in- 
sulated copper  wire,  switchboards,  oil 
switches,  automatic  electric  cut-in  and  cut- 
out higli  and  low  water-alarm  signal  de- 
vices, volt  and  ampere  meters,  switchboard 
devices   and    equipment. 

SAN  SABA,  TEX. — A  new  100-hp.  engine 
will  be  installed  in  the  local  electric-light 
lilant  owned  by  Frank  Hall  and  associates 

THORNTON,  TEX.- -Plans  are  being 
considered  by  the  Thornton  Business  Club 
for  the  establishment  of  an  electric-light 
plant    and    ice    factory. 


Pacific  States 

BELLINGHAM,  WASH. — Orders,  it  is 
understood,  will  soon  be  placed  by  the  Mor- 
rison Mill  Company  of  Bellingham  for  elec- 
trical equipment,  consisting  of  a  340-kw. 
generator  and  individual  motors,  to  be  di- 
rectly connected  to  each  machine,  to  be  in- 
sL.-illed  in  the  new  box  factory  now  being 
liuilt  by  the  company  in  Bellingham.  Archie 
Morrison  is  general  manager. 

CEDARDALE.  WASH. — The  residents  of 
(lie  town  of  Cedardale  have  petitioned  the 
I'uget  Sound  Traction,  Light  &  Power  Com- 
pany to  extend  its  transmission  line  from 
Mount  Vernon  to  Cedardale,  a  distance  of 
3    miles,    to    supply    electrical    service    here. 

INDEX.  WASH. — An  agreement  has  been 
entered  into  between  the  Index-Galena 
Company  and  the  City  Council  whereby  the 
company  will  supply  electricity  for  light- 
ing the  city  for  a  period  of  five  years. 
Under  the  new  arrangements  the  poles  will 
be  o\Vned  and  used  jointly  by  the  town  and 
the  company  and  at  the  end  of  the  contract 
will  become   the  property   of  the  town. 

SHELTON,  WASH. — The  property  of  the 
Shelton  Light  &  Power  Company  has  been 
purchased  by  William  C.  Berger  and  T.  E. 
Donaldson,  formerly  connected  with  the 
Elma  (Wash.)  Light  &  Power  Company, 
which  has  gone  out  of  business. 

ASTORIA,  ORE. — The  United  Stales 
Government,  it  is  reported,  has  appropriated 
$5,000  for  the  installation  of  a  steam  heat- 
ing and  electric-lighting  plant  in  the  old 
gunboat  Concord,  which  has  been  assigned 
as  a  detention  barracks  at  the  Astoria 
Quarantine  Station,  to  supply  light  and 
heat  to  both  the  Concord  and  the  Quaran- 
tine Station. 

NORTH  BEND,  ORE.— The  Oregon 
Power  Comany  has  been  authorized  to  erect 
a  new  11,000-volt  transmission  line  between 
the  C.  A.  Smith  Mill  and  the  company's  sub- 
-siation  at  Porter.  The  installation  will  in- 
clude eight  transformers  and  cost  of  line  is 
estimated  at  about  $18,000. 

OREGON  CITY.  ORE. — The  Portland 
Railway.  Light  &  Power  Company  has  ap- 
lied  to  the  (jity  Council  for  a  franchise  to 
install  and  maintain  an  electric  transmis- 
sion line  along  Third  Street  in  Oregon  City. 

FRESNO,  CAL. — Work  has  begun  on  the 
construction  of  a  hydroelectric  power  plant 
in  Crane  Valley  by  the  San  Joaquin  Light 
&  Power  Company  of  Fresno.  The  cost  of 
the  proposed  plant  is  estimated  at  $350,000, 
and,  it  is  expected,  will  be  completed  by 
.lune,  1917.  A.  S.  Kalenborn,  electric  engi- 
neer of  the  company,  will  have  charge  of 
the  work. 

HALF  MOON  BAY,  CAL.— The  Half 
Moon  Bay  Light  &  Power  Company  has 
applied  to  the  State  Railroad  Commission 
for  permission  to  sell  its  property,  consist- 
ing of  24  miles  of  11,000-volt  transmission 
lines  and  about  12  miles  of  distribution 
lines,  to  the  Great  Western  Power  Com- 
pany,  for   $42,500. 

LOS  ANGELES,  CAL. — Bids  will  be  re- 
ceived by  the  Harbor  Commissioners,  Los 
Angeles,  until  Nov.  1  for  electrical  work  in 
the  municipal  warehouse  at  San  Pedro  Har- 
bor.    C.  H.  Matson  is  secretary. 

LOS  ANGELES,  CAL.— Bids  will  be  re- 
ceived by  the  Board  of  Supervisors  of  the 
county  of  Los  Angeles  until  Nov.  6  for  the 
installation    of   an    electrical   system    in   the 


various  buildings  to  be  erected  on  the 
grounds  ot  l..os  .angeles  County  Hospital  as 
follows:  service  bunding,  the  live  tuberculo- 
sis wards  proper,  power  house  and  tunnels, 
maternity  building  and  dining  room  build- 
ing. Plans  and  speciiications  are  on  hie  in 
the  oltice  of  the  Board  of  Supervisors.  H. 
J.   Lelandfc   is  county   clerk. 

i'OUTOLA,  CAL. — The  owners  of  the 
Walker  Copper  Auiie,  25  miles  from  Por- 
lola,  are  conieinpiatiiig  the  construction  of 
a  large  power  plant.  Application  has  been 
made  to  the  Stale  Water  Commission  to 
divert  20  cu.  ft.  of  water  per  second  from 
Nye  and  Ward  Creek.s,  the  power  to  be 
utilized  to  generate  electricity  to  operate 
the  mill  and  mine.  It  is  proposed  to  de- 
velop  1165   hp. 

SALINAS,  CAL. — The  installation  of  an 
ornamental  street-lighting  system  in  Salinas 
is  under  consideration. 

SAN  FRANCISCO,  CAL. — Surveys  are 
being  made  by  the  Great  Western  Power 
Company  for  the  proposed  plant  at  Belden. 
Only  preliminary  work  will  be  done  this 
fall. 

TERRA  BELLA,  CAL. — Bids  will  be  re- 
ceived until  Nov.  13  by  the  board  of  direc- 
tors of  the  Terra  Bella  irrigation  system 
district.  Terra  Bella,  for  the  construction  of 
the  first  unit  of  the  proposed  irrigation 
system,  consisting  of  16  wells  and  well- 
pumping  plants,  five  main  and  boosting 
pumping  plants,  requiring  four  8-in.  and 
two  12-in.  centrifugal  pumps,  two  25-hp. 
and  two  75-hp.  motors,  two  120-hp.  Diesel 
engines  and  about  4  0  miles  of  4-in.  to  30-in. 
pipe  lines.  Plans  and  specifications  may  be 
obtained  at  the  above  ollice  or  at  the  office 
of  Stephen  E.  Kieffer,  57  Post  Street,  San 
Francisco,  upon  deposit  of  $50,  of  which 
$40  will  be  refunded  upon  return  of  plans. 
Bonds  to  the  amount  of  $1,000,000  have 
been  voted  and  a  block  of  $600,000  will  be 
sold  to  provide  funds  for  the  installation 
of  this   unii. 

WEAVERVILLE,  CAL. — The  Western 
States  Gas  &  Electric  Company  of  Stock- 
ton has  applied  to  the  Board  of  Super- 
visors for  a  50-year  franchise  to  erect  and 
maintain  electric  transmission  lines  over 
the  roads  and  highways  of  Trinity  County. 
Bids  will  be  received  by  the  commissioners 
until  Jan.   4,   1917,   for  the  above  franchise. 

WEAVERVILLE,  CAL. — The  Northern 
California  Power  Company  of  San  Fran- 
ci.sco  has  taken  an  option  for  five  years  on 
the  property  of  the  Weaverville  Electric 
Company  and  will  extend  its  transmission 
lines  to  Weaverville  and  possibly  to  Junc- 
tion C^ity,  where  connection  will  be  made 
with  the  lines  of  the  Western  States  Power 
Company  that  serves  Eureka. 

SANDPOINT,  IDAHO. — The  Idaho  Power 
&  Concentrating  Company,  which  has  de- 
veloped a  water  power  at  Trestle  Creek,  is 
seeking  a  franchise  to  supply  electricity  for 
lamps  and  motors  in  Sandiioint. 

SALT  L.\KE  CITY,  UTAH. — Prepara- 
tions are  being  made  for  equipping  Salt- 
air  railroad  for  electrical  operation.  The 
work  will  include  an  extension  from  the 
.^alt  plant  near  Saltair  Beach  to  Garfield, 
which  will  involve  the  construction  of  an 
entirely  new  road  ;  a  good  part  of  the  pres- 
ent road  will  be  double-tracked.  Arrange- 
ments have  been  made  to  secure  energy 
from  the  Utah  Power  &  Light  Company. 

GREAT  FALLS,  MONT. — Work  is  under 
way  now  on  the  Rainbow  dam  plant  of  the 
Montana  Power  Company,  one  of  the  three 
now  operating  at  Great  Falls,  which  will 
increase  the  output  of  this  plant  by  13,000 
hp.  This  makes  a  total  developed  horse 
power  of  158,000  and  less  than  half  of  that 
available  for  future  development  at  this 
place.  This  improvement  will  cost  approxi- 
mately $500,000  and  will  be  directly  in 
charge  of  Charles  T.  Main  Company  of 
Boston,  Mass.  A.  J.  Breitenstein  is  secre- 
tary. 

THREE  FORKS,  MONT. — The  Council 
lias  awarded  the  Montana  Power  Company 
a  contract  for  street-lighting  in  Three 
Forks. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  agent,  the 
Panama  Canal  Commission,  Washington. 
D.  C,  until  Nov.  10  for  furnishing  steel 
siiring  plates,  steel  and  iron  castings,  cable, 
wire,  sheet  copper.  Sheet  brass,  bronze,  brass 
tubing,  cable  clips,  grease  cups,  oil  cups, 
engine  lubricators,  steam  gages,  steam 
whistles,  gage  lamps,  gaskets,  rubber 
valves,  vacuum  cleaners,  llexible  conduit, 
trolley  poles  and  equipment,  pipe  covering, 
etc.  Blanks  and  general  information  relat- 
ing to  this  circular  (No.  1094)  may  be  ob- 
tained at  the  above  office  or  the  offices  of 
the  assistant  purchasing  agents,  24  State 
Street,  New  York,  N.  Y.  ;  614  Whitney-Cen- 
tral Building  New  Orleans,  La.,  and  Fort 
Mason,  San  Francisco,  Cal. 
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1,:;01,*'»1.        SlONAl,    CONTIIOLLINO    DlOVICK;    J. 

lieiK.  New  York.  N.  Y.  App.  filed  April 
1,  lyir..  Su.seeptible  to  tho  uotlon  of  ruin, 
tire  and  tlie  like. 
1,201,2.''..^).  CoMi'UHssiON  Rheostat;  R.  L. 
Clark.  Lakevvood.  Ohio.  App.  filed  March 
;M,  1913.  Uai)id  cooling  of  resistance  ele- 
niont.s  obtained. 

1.201.270.  Oscillating  Cukkknt  (Jknkra- 
TOii  ;  I.,.  DoKorost,  New  York,  N.  Y.  App. 
tiled  Sept.  M,  1911.  Increase  in  oscilla- 
tion energy  of  currents  generated. 

1.201.271.  Oscii.i.ATioN  AuoioN  •  L.  DeFor- 
cst.  New  York,  N.  Y.  App.  filed  July  22, 
liUi').  May  be  used  as  a  generator  of 
biKli-l)ower  oscillating  energy  and  with- 
stand excessive  heat. 

1.201.272.  Telegraph  and  Telephone  Re- 
ceiving System  ;  L.  Deforest,  New  York, 
N.  Y.  App.  filed  Sept.  27,  1915.  Ren- 
der.s  it  possible  to  use  dynamo  or  large 
current  supply  mains  in  the  wing  circuit 
of  the  audion  in  rei-eiving  statioiL 

1.201.273.  Oscillation  Generatoh  ;  L.  De- 
Forest,  New  York,  N.  Y.  App.  filed  May 
13,  1910.  Capable  of  generating  o.scillat- 
ing,  alternating  or  pulsating  currents  of 
substantially  uniform  amplitude. 

1.201,29.^).  Insulator  Support;  Ij.  K.  Hen- 
dee.  Milwaukee,  Wis.     App.  filed  July   29, 

1913.  Bracket  of  cast  iron  and  a  steel 
screw  for  detachably  securing  the  bracket 
to  support. 

1,201,314.  Door  -  Controlled  Electric 
Switch  ;  O.  Kreter,  San  Antonio,  Tex. 
App.  filed  Jan.  28,  1916.  Improved 
switch  attachment  automatically  oper- 
ated by  door  movement. 

1.201,321.  Trolley  Wire  Guard;  W.  D. 
McCausland,  Pittsburgh,  Pa.  App.  filed 
Feb.  3,  1915.  For  use  in  mines,  etc.,  for 
protecting  persons  and  animals  from  in- 
jury by  preventing  coming  in  contact 
with  wires. 

1,201,325.  Insulator;  H.  R.  Markel,  Co- 
lumbus, Ohio.  App.  filed  Dec.  26,  1913. 
Primarily  for  house  wiring  adapted  to 
support  wire  a  predetermined  distance 
from  the  wall. 

1.201.343.  Telephone  Transmitter;  S.  C. 
Porter,  New  Y'ork,  N.  Y.  App.  filed  Jan. 
18,  1915.  Concentrating  passage  leading 
to  diaphragm  to  collect  sounds  from  great 
di-^itances  to  be  reproduced  at  receiving 
end. 

1.201.362.  Dental  Engine  Hand  Tool;  W. 
G.  Shelton,  New  York,  N.  Y.  App.  filed 
April  18,  1911.  Self-contained  dental  en- 
gine  hand   tool. 

1.201.363.  Self-Contained  Engine  Hand 
Tool  ;  W.  G.  Shelton,  New  York,  N.  Y. 
App.  filed  March  17,  1913.  Drill  stock 
carrying  self-contained  engine  constitut- 
ing a  hand  tool. 

1.201.365.  Dental  Hand  Engine;  W.  G. 
Shelton,  New  York,  N.  Y.  App.  filed 
April  4,  1914.  Compact  and  well-bal- 
anced hand  tool  with  electric  motor  with- 
in,   and   means   for   controlling   same. 

1.201.366.  Electric  Switch  ;  W.  G.  Shel- 
ton, New  York,  N.  Y.  App.  filed  April  6, 
1915.  For  use  in  connection  with  port- 
able electric  engines  to  control  speed  by 
frequent  regulations. 

1.201.379.  Apparatus  for  the  Production 
OF  Ozone  ;  J.  Steynis,  Bay  Shore,  N.  Y. 
App.  filed  March  9,  1915.  By  means  of 
electrical   discharges   which  act   upon  air. 

1.201.380.  Apparatus  for  Producing 
Ozone  ;  J.  Steynis,  Bay  Shore,  N.  Y. 
App.  filed  March  11.  1915.  In  large  quan- 
tities more  economically  and  efficiently 
than   heretofore. 

1,201.384.     Switch  for  Electric  Circuits; 

B.  P.  Swyers,  Pittsburgh,  Pa.  App.  filed 
Jan.  27,  1914.  Of  high-tension  type, 
capable  of  operation  only  when  combina- 
tion is  previously  known. 

1,201,390.  Automobile  Lock  ;  G.  A.  Theo- 
bald,   Boston.    Mass.      App.    filed   Jan.    10. 

1914.  Automatic  brake  lock  to  prevent 
automobile  from  being  stolen. 

1,201,418.  End  Cell  Switch;  J.  W. 
Achard,  Philadelphia,  Pa.  App.  filed 
Nov.  2,  1911.  Resistances  employed  to 
prevent  opening  of  circuit  when  member 
travels  from  one  contact  to  another. 

1,201,424.  End  Cell  Switch;  C.  Ambru- 
.'^ter,  Roslyn,  Pa.  App.  filed  June  30, 
1913.  For  reducing  sparkling  which 
sometimes  occurs  in  moving  brush. 

1,201,455.     Telephone  Exchange  System; 

C.  L.  Goodrum,  New  York,  N.  Y.  App.' 
filed  Dec.  12,  1914.  Providing  means  for 
calling  subscriber  by  either  old  or  new 
number. 

1,201,479.  Primary  Battery;  E.  McGall, 
Orange,  N.  J.  App.  filed  July  27.  1914. 
lmi)roved  form  of  positive  element  afford- 
ing increased  circulation  of  electrolyte 
and  diffusion  of  particles  therein. 


Record  of 

Electrical 

Patents 

Notes  on  United  Slates  Patents  issued 
Oct.  17,  1910,  prepared  by  Mitchell 
&  Allyn,  41  Park  Row,  Now    York. 


1.201.480.  Primary  Battery;  E.  McGall, 
Orange,  N.  J. — App.  filed  Sept.  14,  1915. 
Imi)roved  negative  electrode  composed  of 
oxide  of  copper  having  homogeneous 
coating  of  conductive  metal. 

1.201.481.  Galvanic  Battery;  E.  McGall, 
Orange,  and  M.  1).  Malcomson.  West 
Orange,  N.  J.  App.  filed  Aug.  12,  1914. 
Improved  electrolyte  in  colloidal  state 
affording  increased  capacity  and  rate  of 
discharge. 

1.201.482.  Automobile  Signal;  E.  C.  Mc- 
Kenzie  and  J.  P.  Dover,  Toledo,  Ohio. 
App.  filed  Nov.  22,  1915.  Means  for  sig- 
naling front  or  rear  of  intention  to  change 
direction  of  travel. 

1,201,491.  Electromagnetic  Device;  W. 
C.  Neahr,  Denver,  Col.  App.  filed  May 
22,  1915.  For  alternating  current  pro- 
viding structure  readily  assembled. 

1,201,504.  Code  Impulse  Signaling  Sys- 
tem ;  ,T.  G.  Roberts,  Dobbs  Ferrv,  N.  Y. 
App.  filed  July  12.  1913.  For  rapid  trans- 
mission in   telephone   system. 

1,201,509.  Police  Alarm;  S.  F.  Schooley, 
McAlester,  Okla.  App.  filed  July  28, 
1915.  Electrically  operated  to  indicate  at 
central  station  when  house,  vault,  etc., 
are  entered  or  wires  are  cut. 

1,201,512.  Dynamo  Electric  Machine;  C. 
E.  Search,  Milwaukee,  Wis.  App.  filed 
Oct.  4,  1911.  For  receiving  collector, 
leads  of  rotary  field  winding  with  col- 
lector wings  of  machine. 

1,201,516.  Lamp  Jack;  C.  H.  Smith,  Chi- 
cago, 111.  App.  filed  Dec.  3,  1914.  Im- 
proved construction  having  means  for 
guiding  lamps  into  jack  springs. 

1,201,526.  Automatic  Safety  System  for 
Electrolyzers  ;  H.  R.  Swartley,  Jr., 
Great  Neck,  and  L.  Larsen,  Brooklyn, 
N.  Y.  App.  filed  July  21,  1916.  Which 
prevent  the  electrolyzers  from  operating 
under  improper  condition  and  also  pre- 
vent discharging. 

1.201,530.  Vapor  Electric  Apparatus:  P. 
H.  Thomas,  Upper  Montclair,  N.  .1.  App. 
filed  Sept.  12,  1912.  Mercury  vapor  de- 
vice to  be  operated  on  constant  current 
circuit. 

1.201,541.      Method   of   Obtaining    Titanic 

OxiD  ;  L.  E.  Barton,  Niagara  Falls,  N.  Y. 

App.  filed  March  7,  1916,     Prom  titanifer- 

ous    substances    such    as    elmenite    ores ; 

novel   steps   in   practice   of   such   methods. 
1,201,550.     F1.ASHLIGHT-  F.  W.  Brush,  Win- 

throp,    Mass.      App,    filed    Sept.    22,    1915. 

For  'use    of    dentists    in    illuminating    the 

interior   of  human   mouth, 

1.201,564.  Signal  Mechanism  for  Vehi- 
cles ;  P,  U.  Daniel,  Buffalo,  N.  Y.  App. 
filed  April  11,  1916.  Automatically  lights 
rear  signal  lamps  at  predetermined 
speeds.  • 

1,201569.  Telephone  System;  E,  D. 
Fales,  Chicago,  111,  App,  filed  May  7, 
1907.  Provision  made  for  automatically 
selecting  trunks  or  trunk  line  or  other 
suitable   connections. 

1,201,585.  Electropneumattc  Organ 
Valve  ;  R.  Hope-Jones.  North  Tona- 
wanda,  N.  Y.  App,  filed  July  15.  1910, 
So  employed  to  be  used  as  primary  valve 
for  speaking  of  various  organ   pipes. 

1,201,600.  Telephone  Trunking  System: 
T.  G.  Martin,  Chicago,  111.  App,  filed 
Sept,  28,  1907.  In  which  trunking  service 
may  be  required  between  two  or  more  of 
the  exchanges  in  system. 

1,201,603.  Sliding  Bow  and  Rotating 
Brltsh  for  Electrically  Driven  Vehi- 
cles ;  Gottfried  Mever,  Zurich,  Switzer- 
land. App.  filed  Nov.  3,  1914.  Relates 
to  trolley  poles  or  bows  wherein  positive- 
ly guided  weights  are  provided  to  main- 
tain collector  again.st  wire. 

1,201  607.  Electric  Furnace;  I.  Moscicke, 
Tjcmberg,  Austria-Hungary.  App.  filed 
May  29,  1913.  Of  fiaming  type  supplied 
by  alternating  current  providing  furnace 
wherein  gas  surges  have  no  detrimental 
effect. 


1.201.610.  Protective  System  fou  Elec- 
trical Transmission  Lines;  L,  C,  Nich- 
ol.son,  BulTalo,  N.  Y.  App.  filed  Jan.  26, 
19  12.  Automatic  switdi  capable  of  clos- 
ing <iuickly  through  long  air-gap  of  high- 
voltago  system. 

1.201.611.  Process  for  Manufactuhino 
Metallic  Filaments  for  Incandescent 
IOlectric  Lamps  and  for  Other  I'uu- 
I'OSES ;  Kwan  Nishimoto,  Tokyo,  .lapan. 
App.  filed  May  21,  1915.  Cold-drawn 
metallic  filaments  for  lamps. 

1,201,619.  Apparatus  for  Controlling 
the  IOnerqy  .Supply  for  Peak  Demands; 
K.  A.  Pauly,  Schenectady,  N.  Y.  App. 
filed  July  31,  1914.  Maintaining  the 
average  demand  of  installation  below 
predetermined  value. 

1,201,621.  Means  for  Synchronizing  Tele- 
graphic and  Other  Apparatus;  L.  M. 
Potts,  Baltimore,  Md.  App.  filed  April 
30,  1913.  Means  for  effecting  synchro- 
nous motion  between  moving  parts  lo- 
cated at  a  distance  from  each  other. 

1,201,639.  Electric  Meter;  K.  Schmiedel, 
Charlottenburg,  Germany.  App.  filed 
Dec.  7,  1914.  Induction  type  having 
short-circuited  winding  for  producing 
angle  of  phase  displacement  of  torque 
producing  potential  and   current  fiuxes. 

1,201,646.  Protective  Device;  C.  P.  Stein- 
metz,  Schenectady,  N.  Y.  App.  filed 
April  21,  1916.  Of  lightning-arrester 
type  for  short-circuiting  arrester  when 
heat  generated  becomes  excessive. 

1,201,661.  Protective  Means  for  Alter- 
nating-Current Distribution  Systems; 
E.  B.  Wedmore,  Golders  Green,  England. 
App.  filed  Dec.  24,  1915.  For  disconnect- 
ing portion  of  system  in  event  of  a  fault 
to  earth,  etc. 

1,201,671.  Induction  Furnace;  J.  R. 
Wyatt,  Philadelphia,  Pa.  App.  filed  Jan. 
24,  1916.  To  apply  motor  effect  of  in- 
duced currents  flowing  in  opposite  direc- 
tions close  together  and  at  acute  angle 
for  stirring  of  pool. 

1,201,687.  Current  Transforming  Device; 
A.  R.  Bullock,  Cleveland,  Ohio.  App.  filed 
March  7,  1911.  By  mechanical  means 
converts  currents  of  one  characteristic 
to  that  of  another ;  adapted  to  rectify 
alternating  current. 

1,201,694.  Heating  Device;  C.  M.  Carpen- 
ter, Branden,  Vt.  App.  filed  March  4, 
1916.  For  cooking  purposes  whereby  de- 
vice used  in  operative  posftion  with  con- 
venience and  facility. 

1,201,702,  Interrupter  for  Ringing  Cir- 
cuits ;  H.  D.  Currier,  Chicago,  111.  App. 
filed  Nov.  19,  1914.  For  telephone  cir- 
cuits providing  one  or  more  interrupter 
circuits. 

1,201,707.  Liquid  Rheostat;  G.  H.  Dorge- 
loh,  Schenectady,  N.  Y.  App.  filed  July 
30,  1914.  Affording  low  final  resistance 
and  good  range  between  final  and  initial 
positions  ;  applicable  to  induction  motors. 

1,201,709.  Electric  Cell;  C.  Fery,  Paris, 
France.  App.  filed  March  6,  1916.  Im- 
proved type  of  cell. 

1,201,738.  Method  and  Apparatus  for 
Shaping  Filaments  ;  J.  W.  Janvier, 
Newark,  N.  J.  App.  filed  Jan.  27,  1914. 
Particularly  applicable  to  tungsten.  Fila- 
ments accurately  shaped  in  a  definite  pre- 
determined form. 

1,201,746,  Lamp  Socket  Fixture;  F.  A. 
Lavercombe,  Newport,  Ky.  App.  filed 
March  4,  1915.  Novel  fastening  means 
for  securing  sockets  to  wall  and  ceiling. 

1,201,771,  Conduit  Outlet  Box  and  Fix- 
ture Therefor  ;  E.  G.  Smith,  Syracuse, 
N.  Y.  App.  filed  Aug.  7,  1911.  Particu- 
larly applicable  in  railway  cars  for  sup- 
porting electric  lamps. 

1.201.782.  Electric  Connector;  E.  B.  Wil- 
cox, Meriden,  Conn.  App.  filed  Oct.  14, 
1915.  Form  of  plug  connection  to  be  used 
interchangeably  in  either  one-wire 
grounded,  or  two-wire  systems. 

1.201.783.  Electric  Connector;  E.  B.  Wil- 
cox, Meriden,  Conn.  App,  filed  Oct.  14, 
1915.  Connection  to  be  used  in  sockets 
of  either  one-wire  grounded  or  two-wire 
all  insulated  systems  of  electrical  distri- 
bution. 

1.201.784.  Electric  Connector;  E.  B.  Wil- 
cox, Meriden,  Conn.  App.  filed  Oct.  14, 
1915.  Plug  adapted  for  application  in 
one-wire  type  socket  and  to  enable  ready 
displacement  of  grounding  connection 
when  plug  is  used  in  socket  of  two-wire 
all  insulated  type. 

1,201,797,  Telephone  System;  S.  A.  Bey- 
land,  Elyria,  Ohio.  App.  filed  Jan.  3, 
1911.  Means  for  giving  distinctive  signal 
in  systems  which  employ  reverting  busy 
testing  circuit. 
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The  Brooklyn  Rate  Case 

THE  complex  nature  of  the  problems  involved  in 
rate-making  cases  is  illustrated  by  the  length  of 
time  required  by  regulating  commissions  to  reach  a 
decision.  Value  of  physical  property,  other  elements 
of  value,  adjustment  of  rates  betvi^een  different  classes 
of  consumers,  rate  of  return  on  capital  and  the  legal 
precedents  and  issues  demand  analysis  and  serious  con- 
sideration. In  the  case  of  the  Edison  Electric  Illumi- 
nating Company  of  Brooklyn,  upon  v^^hich  a  decision 
has  just  been  rendered  by  the  New  York  Public  Serv- 
ice Commission  of  the  First  District,  more  than  four 
years  elapsed  between  the  first  hearing  and  the  an- 
nouncement of  a  decision.  Notwithstanding  this  ex- 
tended deliberation  the  commission  orders  that  the  re- 
duced rates  are  to  be  in  effect  for  one  year,  and  this 
is  to  be  a  test  period.  If  the  commission  felt  confident 
that  its  sharp  reduction  in  the  schedule  was  justified 
would  it  riot  have  eliminated  a  test  period?  However, 
such  action  permits  the  inference  that  if  the  rates  are 
proved  to  be  too  low  they  may  be  advanced.  The  com- 
mission cuts  deeply  into  the  total  value  claimed  by  the 
company  and  this  is  certainly  discouraging  to  new  capi- 
tal investment.  Whether  the  company  accepts  the  de- 
cision or,  as  reports  say  it  may  do,  contests  the  order, 
the  issues  which  have  been  raised  concern  more  than 
one  utility — they  touch  the  entire  central  station  in- 
dustry. 


The  Influence  of  Public  Policy 

PUBLIC  policy  can  be  a  deep-seated  influence  in  cen- 
tral station  management  when  it  inspires  the  rank 
and  file  as  well  as  the  responsible  higher  officials.  Ut- 
terances by  the  president  are  not  the  only  effective 
means  of  impressing  the  public  with  the  sincere  pur- 
pose of  a  great  organization  to  render  useful  service. 
The  daily  actions  of  employees  speak  louder  and  much 
more  frequently  than  the  addresses  of  executives.  That 
the  sentiments  of  the  executive  shall  be  the  public  pol- 
icy of  the  subordinate  executives  and  employees  is  an 
axiom  in  a  well-managed  property.  In  a  conspicuously 
successful  public  service  corporation  the  officials  are 
selected  for  advancement  and  for  responsible  positions 
upon  their  record  in  public  policy  matters;  naturally 
such  officials  must  meet  the  other  requirements  of  their 
positions,  but  if  they  have  merely  the  technical  knowl- 
edge and  lack  the  wisdom  of  sound  public  policy  their 
equipment  is  held  to  be  faulty.  As  the  practice  of  the 
company  has  given  it  a  high  reputation  its  idea  is  plain- 
ly worthy  of  study.  It  gives  the  most  painstaking  at- 
tention to  the  training  of  all  employees.  The  hit-or- 
miss  method  of  selecting  men  without  regard  to  their 


ability  to  get  on  with  the  public  may  lead  to  happy  re- 
sults or  it  may  lead  to  costly  disaster;  but  systematic, 
careful  appraisal  of  men's  qualifications  for  dealing 
with  the  public  is  a  fundamental  principle  of  good  util- 
ity management.  In  correspondence  and  in  ordinary 
conversation  every  man  shows  either  his  ability  to 
please  the  public  or  dangerous  ways  of  antagonizing 
people. 


The  Universities  in  Research 
T  N  the  great  movement  for  national  industrial  organi- 
Azation  and  a  new  spirit  in  research  the  universities 
have  a  necessary  constructive  role.  Without  their  sym- 
pathetic assistance  in  the  preparation  of  men  equipped 
to  meet  the  demands  of  the  times  such  a  movement  will 
fall  far  short  of  its  possibilities  in  achievement.  We 
learn  with  an  interest  which  will  be  shared  by  the  elec- 
trical industry  generally  of  the  steps  taken  by  the 
Chicago  Engineering  Alumni  of  the  University  of  Mich- 
igan, representing  the  technical  graduate  body,  to 
enlarge  the  opportunities  and  further  development  of 
the  College  of  Engineering  and  Architecture  of  that 
institution.  "The  administrative  responsibilities  of 
the  engineer  in  public  works,  and  particularly  in  public 
relations,  grow  year  by  year"  is  a  lesson  of  the  present 
era.  It  might  have  been  addressed  not  merely  to  the 
president  and  board  of  regents  of  this  particular  insti- 
tution, but  to  those  who  exert  any  good  influence  in 
engineering  education  and  progress.  That  closer  bond 
of  co-operation  which  is  earnestly  desired  between  uni- 
versity and  state,  industries  and  nation,  is  of  the  most 
vital  importance  in  the  coming  period  of  competition 
which  will  be  the  aftermath  of  the  European  war.  To 
the  extent  that  the  universities  appreciate  and  accept 
their  responsibilities  the  problem  will  be  simplified 
for  all.  Their  successful  development  will  promote 
achievement  in  the  different  branches  of  the  electrical 
industry. 


Between  the  Devil  and  the  Deep  Sea 

THE  relation  between  public  utilities  and  public 
service  commissions  is  a  very  complex  one,  involv- 
ing law,  finance,  and  human  nature,  in  uncertain  propor- 
tions. Some  utility  commissions,  and  some  companies, 
work  for  the  general  improvement  of  the  condition  of 
electrical  supply  to  the  public,  others  work  the  thumb 
screw.  Mr.  Fleming,  in  a  paper  in  the  current  issue, 
brings  to  the  front  some  interesting  problems  in  the  re- 
lation between  utilities  management  and  the  work  of 
commissions.  He  particularly  lays  stress  upon  the  ob- 
vious danger  that  when  a  company  increases  its  dividend 
earning  capacity  by  wise  expenditure  designed  to  lessen 
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operating  expenses,  there  is  malcrial  probability  that 
the  greater  earnings  will  result  in  a  call  for  reduced 
prices,  so  that  the  stockholders  arc  in  the  unpleasant 
position  of  going  into  their  pockets  for  a  very  unprofit- 
able investment.  The  companies  may  be  accused  of 
cupidity  even  if  they  want  to  increase  earnings  by  wise 
and  skillful  management,  and  the  commissions  are 
sometimes  only  too  ready  to  take  advantage  of  this  ac- 
cusation even  to  the  extent  of  greatly  diminishing  that 
incentive  toward  improvement  which  ultimately  of  it- 
self brings  lower  prices. 

Now  it  is  obviously  for  the  advantage  of  the  public 
that  electrical  energy  should  be  produced  in  the  most 
economical  and  efficient  manner  possible,  in  order  that 
they  may,  as  they  always  do  sooner  or  later,  get  the 
benefit  from  such  reduction.  In  this  connection  it  must 
be  remembered  that  electrical  energy  is  the  one  neces- 
sity of  human  activity  the  price  of  which  has  been  ac- 
tually steadily  falling  through  a  period  of  unparalleled 
rise  in  the  prices  of  everything  else.  If  public  service 
corporations  are  grasping  they  certainly  have  shown  a 
most  curious  method  of  manifesting  that  disposition,  in 
keeping  down  and  even  reducing  their  prices  during 
years  of  swift  general  increase.  Their  stockholders  cer- 
tainly deservQ  additional  income  to  recoup  them  for  the 
increased  cost  of  living.  Mr.  Fleming's  remedy  for  the 
difficulties  of  the  situation  is  the  adoption  of  the  sliding 
scale,  whereby  there  is  opportunity  for  a  company  which 
is  enabled  by  wise  management  to  decrease  costs  to  re- 
turn part  of  the  advantage  to  its  stockholders,  while  it 
yields  the  rest  to  the  public.  Under  present  conditions 
it  is  too  often  expected  to  give  up  everything  and  to 
receive  nothing.  The  sliding  scale  plan  as  familiar  in 
the  London  gas  situation,  and  in  a  similar  Massachusetts 
case,  merely  fixes  the  price  for  the  product  and  a  suit- 
able dividend  rate.  Then  for  every  decrease  in  price  a 
small  increase  in  the  dividend  rate  is  permitted. 

By  and  large,  this  and  similar  plans  where  they  have 
been  tried  have  worked  out  fairly  well.  Whether  they 
are  certain  to  do  so  in  every  community  and  with  every 
make-up  of  commission  and  supply  company  is  not  so 
clear,  but  the  scheme  is  sound  ethically,  which  is  one 
point  in  its  favor,  and  what  is  of  even  more  .importance 
it  leads,  for  a  term  of  years  at  least,  to  stable  relations 
between  the  supply  company  and  its  public.  It  means 
perhaps  a  decade  for  the  evolution  of  a  reasonably 
sound  principle,  during  which  period  prices  and  condi- 
tions are  not  turned  topsy-turvy,  but  are  worked  out 
in  an  orderly  manner.  For  this  reason  alone  there  is 
much  to  be  said  for  the  sliding  scale  plan.  At  the  pres- 
ent time  the  most  serious  burden  under  which  electric 
supply  companies  have  to  stagger  is  not  what  the  com- 
missions have  done,  but  what  they  are  likely  to  do  with- 
out notice  in  the  immediate  future.  Some  of  them  have 
been  remarkably  just  and  reasonable,  others  quite  the 
reverse;  but  a  supply  company  is  for  this  generation 
and  the  next,  while  the  commission  is  for  the  current 
administration  and  only  possibly  for  Its  successor.  The 
most  important  thing  for  the  company  is  a  stable  basis 
of  relations  with  its  public,  and  if  the  sliding  scale  can 
bring  this  about  it  cannot  be  adopted  too  quickly. 


Incandescent  Lamp  Progress 

THE  report  of  the  lamp  committee  of  the  Associa- 
tion of  Edison  Illuminating  companies  which  we 
present  this  week  is  most  important  in  its  bearing  on 
the  future  of  incandescent  lighting.  This  committee, 
as  is  well  known,  represents  the  largest  users  of  in- 
candescent lamps  in  the  country  united  to  secure  the 
best  practice  obtainable  in  the  use  of  lamps.  Its  work 
has  been  of  profound  importance  in  securing  and  stand- 
ardizing improvements  and  in  putting  the  commercial 
use  of  lamps  upon  a  sound  and  logical  basis.  The  sys- 
tematic application  of  acceptance  tests  on  lamps  has 
been  a  very  potent  steadying  influence  in  keeping  man- 
ufacture upon  the  highest  plane,  and  the  fact  that  93 
per  cent  of  the  total  lamps  purchased  by  the  association 
membership  are  thus  tested  shows  how  important  the 
results  have  proved  to  be.  Some  valuable  data  on  the 
life  and  performance  of  lamps  are  presented  in  the  dia- 
grams which  accompany  the  report.  It  is  satisfactory 
to  note  that  the  lamps  hold  up  well  to  their  guaranteed 
life. 

The  modification  of  the  color  tone  produced  by  in- 
candescent lamps  has  been  under  very  serious  considera- 
tion, first  in  the  direction  of  the  daylight  lamp,  with 
blue-tinted  bulb,  which  gives  a  reasonably  close  approxi- 
mation to  white  light  in  a  very  convenient  and  adaptable 
way,  and  at  an  efficiency  rather  better  than  has  hitherto 
seemed  likely.  Many  schemes  for  producing  artificial 
daylight  have  been  developed,  the  chief  difficulty  being, 
as  we  have  more  than  once  intimated,  to  decide  on  what 
we  should  call  "daylight"  for  commercial  purposes. 
These  lamps  seem  at  least  to  meet  a  considerable  require- 
ment for  approximately  white  light  and  have  proved 
their  usefulness  in  a  large  number  of  installations.  In- 
cidentally it  looks  as  if  there  were  likely  to  be  a  fair 
demand  for  metallic-filament  lamps  giving  light  con- 
spicuously less  white  than  is  their  wont.  There  is,  par- 
ticularly for  domestic  use,  a  certain  amount  of  prejudice 
against  the  color  of  the  ordinary  lamp.  Without  going 
into  any  fine-drawn  discussion  of  the  matter  the  require- 
ment seems  to  have  a  psychological  basis  in  the  long 
familiarity  with  illuminants  of  generally  yellowish  tone. 
The  experiments  which  have  been  tried  with  slightly 
tinted  bulbs,  either  coated  or  blown  from  tinted  glass, 
have  been  of  a  very  hopeful  character  and  indicate  that 
the  necessary  color  modification  can  be  secured  without 
serious  loss  of  efficiency.  Whether  the  call  for  such 
lamps  will  be  sufficient  to  make  them  a  recognized  fea- 
ture of  illuminating  engineering  is  another  question,  but 
it  appears  probable  that  for  a  time,  and  perhaps  a  con- 
siderable time,  certain  conditions  can  be  better  met  by 
these  modified  metallic  filament  lamps  than  by  the  use  of 
the  older  forms  of  filament. 

In  the  standardization  of  lamp  sizes  good  progress 
has  been  made.  The  development  of  metallic  filament 
lamps  has  been  characterized  by  continual  experiments 
in  sizes,  resulting  from  a  natural  uncertainty  as  to  how 
the  increased  efficiency  of  the  new  illuminant  may  best 
be  put  to  advantageous  use.  Too  few  sizes  available 
leads  occasionally  to  inconvenience,  too  many  sizes  to 
a  great  deal  of  trouble  in  replacement.    We  have  had 
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metallic  filament  lamps  of  all  sorts  of  candle-powers 
from  10  up  upon  the  market.  The  committee  report  be- 
fore us  shows  a  rather  general  preference  for  a  moderate 
list  of  sizes,  the  15,  25,  50,  75  and  100-watt  ratings  be- 
ing the  standard  ones  for  the  smaller  sizes.  This  seems 
a  sufficiently  large  choice  for  all  practical  purposes.  The 
15-watt  lamp  seems  a  desirable  minimum,  for  there  is 
little  saving  in  energy  in  going  to  anything  smaller,  and 
a  probability  of  rather  high  upkeep.  The  25  and  50- 
watt  sizes  are  those  for  general  use,  the  latter  being 
recognized  as  the  standard  renewal  lamp.  The  20-watt, 
40-watt,  and  60-watt  lamps  are  likely  to  drop  out  of 
sight.  Then  for  installations  employing  larger  units  the 
75  and  100-watt  lamps  are  well  suited,  particularly  since 
a  75-watt  gas-filled  lamp  is  now  available.  It  is  to  be 
hoped  that  uniformity  in  the  moderate  list  of  lamp  sizes 
will  be  accompanied  by  a  final  and  definite  adjustment 
of  sizes  of  bulbs  and  position  of  filaments,  in  both  the 
vacuum  and  gas-filled  types,  so  that  they  may  be 
readily  adapted  to  existing  fixtures. 

The  changes  in  glassware  which  have  been  made 
necessary  by  reason  of  the  shifting  of  sizes,  capacities, 
shapes  and  dimensions  have  been  a  rather  serious  mat- 
ter and  have  resulted  in  some  installations  truly  "hor- 
rific," as  our  Gallic  friends  say.  Special  attention  has 
been  called  to  the  danger  of  employing  the  gas-filled 
lamps  with  concentrated  filaments  in  positions  where 
there  is  not  adequate  shielding  by  shades.  The  bril- 
liancy of  such  filaments  is  so  enormous  as  to  be  extreme- 
ly unpleasant,  and  their  unwise  installation  in  improper 
shades  has  created  a  very  unpleasant  general  impres- 
sion that  such  lamps  are  objectionable  on  account  of 
their  effects  upon  the  eyes.  The  simple  fact  is  that  they 
need  shielding  even  more  than  the  vacuum  lamps  which 
themselves  should  never  be  used  with  filaments  fairly  in 
the  field  of  view.  The  judgment  of  the  committee  that 
it  is  advisable  to  head  off  in  every  feasible  way  the  use 
of  concentrated  filament  lamps  with  filaments  exposed 
is  one  which  should  be  taken  very  seriously  to  heart. 
Finally,  the  committee  comes  squarely  out,  in  favor  of 
the  flux  rating  for  illuminants,  already  common  in  the 
specifications  for  the  gas-filled  lamps.  The  logical  way 
to  photometer  such  lamps  is  in  the  integrating  sphere, 
since  they  are  rather  difficult  to  measure  in  any  other 
way,  and  the  obvious  result  would  be  to  establish  the 
ratings  in  m.s.c.p.  or  total  lumens  with  the  specific  con- 
sumption in  one  or  the  other  unit  per  watt.  Of  the  two 
the  lumen  is  logically  preferable,  although  for  a  time 
at  least  the  double  rating  may  have  to  be  employed  as 
an  educational  measure. 


Practical  Factors  in  Electric  Trucking 

LOCAL  transportation  methods  are  worth  more  seri- 
ous investigation  than  they  receive  by  the  average 
central  station  company.  The  company,  in  the  first 
place,  has  haulage  and  delivery  problems  of  its  own,  in 
which  cost  and  service  are  prime  elements.  Money  can 
be  saved  in  its  own  business.  In  the  second  place,  once 
a  central  station  has  worked  out  its  own  problem  the 
answer  can  be  passed  along  to  other  truck  users  in  the 
community.  In  a  very  unusual  way  every  central  sta- 
tion manager  has  the  opportunity  to  take  from  his  own 
business  proof  of  the  value  of  electrical  methods  of 
one  kind  or  another  and  apply  them  in  the  other  man's 
business.  The  central  station  manufacturers'  commit- 
tee of  the  Electric  Vehicle  Section  of  the  National  Elec- 
tric Light  Association  has  discussed  several  phases  of 
this  side  of  promoting  the  electrical  vehicle.  Personal 
experience  is  a  great  educator  and  there  are  many  in- 
timate considerations  in  the  selling  of  commercial  elec- 
tric trucks  which  are  unseen  until  individual  experi- 
ence brings  them  out.  Take  the  simple  question  of 
wages  for  drivers,  as  an  example.  The  statement  has 
been  made  generally  that  the  electric  truck  could  be  op- 
erated by  cheaper  labor  than  the  gas  truck.  In  one  city 
this  hindered  the  advance  of  the  electric  truck  because 
the  drivers  believed  that  the  electric  would  put  them 
out  of  work  or  result  in  lower  wages.  Simply  as  a  mat- 
ter of  business  judgment  the  co-operation  of  the  drivers 
must  be  assured,  for  it  is  often  some  simple  miscon- 
ception of  this  sort  that  blocks  a  wide  application  of 
trucks.  The  power  salesman  who  showed  his  engineer 
prospects  a  photograph  of  other  operating  engineers  in 
isolated  plants  who  had  not  lost  their  jobs  when  cen- 
tral station  service  was  put  in,  was  a  practical  psycholo- 
gist whose  theory  applies  also  in  many  a  truck  sale.  The 
man  who  operates  the  trucks  must  see  the  practical  ad- 
vantages to  him.  Getting  the  operating  men  in  favor 
of  electric  trucks  is  simply  one  example  of  the  value 
of  practical  study  of  the  local  transportation  problem 
that  will  mean  reduced  operating  costs  for  the  central 
station  and  possible  future  sales  to  other  local  users.  In 
working  out  the  transportation  methods  other  sugges- 
tive ideas  will  come  to  light.  The  use  of  old  cars  as 
trailers  is  referred  to  in  an  article  on  trucks  in  this 
week's  issue.  It  is  an  illustration  of  the  same  general 
idea  that  when  the  central  station  manager  begins  seri- 
ously to  study  his  transportation  question  he  will  dis- 
cover the  possibility  of  capitalizing  his  own  experience 
and  increasing  his  sales  to  an  energy  user. 


N 


EXT  week,  in  the  station-operating      The    CoHling   IsSUCS      will  discuss  recent  progress  in  the  con- 
number  of  the  Electrical  World      flwmuniiDfflsmniiiiiufflaMMiiiaBPwmniraiimiiiiniiiiiiii      struction     of     high-tension     equipment. 


for  November,  the  second  issue  of  the  month,  a 
leading  article  will  outline  the  developments  in  meter- 
testing  methods  and  apparatus  introduced  by  a  West- 
ern operating  company.  Tests  to  determine  the  heating 
of  underground  high-voltage  cables  will  be  described  in 
this  number,  which  will  also  include  the  regular  depart- 
ments for  the  engineer  and  commercial  man.  In  the 
engineering  number,  dated   Nov.   18,  a  leading  article 


The  fourth  issue  for  the  month  will  be  the  commercial 
number  of  the  Electrical  World  for  November, 
featuring  broad  commercial  and  executive  policies  in 
the  field.  The  November  number  of  Electrical  Mer- 
chandising, the  new  monthly  magazine  which  ex- 
tends to  the  trade  the  editorial  service  of  the  Electri- 
cal World,  will  be  issued  on  the  fifteenth  of  the 
month. 
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Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


LONG  SAULT  WATER 

POWER  CASE  UP  AGAIN 

The  Supreme  Court  of  the  United  States  to  Decide 

the  Fate  of  the  Charter  Annulled  by  State 

of  New  York  Four   Years  Ago 

The  United  States  Supreme  Court  on  Tuesday  heard 
reargument  on  the  fate  of  a  water-power  project  at 
Long  Sault  Rapids,  St.  Lawrence  River,  said  to  be 
capable  of  developing  600,000  hp.  and  worth  $180,000,- 
000.  The  Long  Sault  Development  Company's  New 
York  State  charter  was  declared  annulled  in  Governor 
Sulzer's  administration,  when  the  act  under  which  it 
had  been  granted  was  repealed. 

The  company,  which  Attorney-General  Carmody  of 
New  York  declared  was  a  "subsidiary  of  the  Aluminum 
Trust,"  lost  the  fight  to  save  its  charter  in  New  York 
Federal  Courts,  and  appealed  to  the  Supreme  Court, 
which  heard  the  first  argument  in  April,  but  reached 
no  decision. 

The  original  charter,  granted  in  1907,  authorized  the 
company  to  generate  electricity  at  the  Long  Sault 
Rapids,  and  provided  for  a  minimum  revenue  to  the 
State  of  $50,000.  The  grant  was  attacked  under  the 
Dix  administration  on  the  ground  that  the  natural 
waters  belonged  to  the  State  and  should  not  be  disposed 
of  to  private  corporations.  The  grant  was  annulled  on 
the  recommendation  of  the  attorney-general  because  it 
contravened  that  section  of  the  State  constitution  pro- 
viding that  the  Legislature  shall  pass  no  private  privi- 
lege or  franchise,  and  also  because  it  violated  another 
requirement  that  the  forest  preserve  shall  be  forever 
kept  as  wild  forest  lands  and  never  sold  or  taken  by  a 
private  corporation.  The  Canadian  Conservation  Com- 
mission also  declared  against  the  undertaking  by  any 
corporation  except  the  Dominion  government. 


NATIONAL  ELECTRICAL 

CODE  TO  BE  REVISED 

The  Electrical  Committee  of  the  National  Fire  Pro- 
tection Association  Will  Meet  in  New  York, 
Next  March,  for  That  Purpose 

The  biennial  meeting  of  the  electrical  committee  of 
the  National  Fire  Protection  Association  will  be  held 
in  March,  1917,  in  New  York  City,  the  date  and  place 
of  the  meeting  to  be  announced  later.  As  usual,  the 
provisions  of  the  National  Electrical  Code  as  they  now 
exist  will  be  considered,  together  with  reports  of  all 
sub-committees. 

Following  its  usual  custom,  the  committee  will  issue 
a  bulletin  prior  to  the  meeting  containing  the  recom- 
mendations of  its  various  sub-committees,  and  also  the 
suggestions  received  from  other  sources.  Suggestions 
for  amendments  to  the  code  in  order  to  be  included  in 
the  bulletin  must  be  specific,  and  where  a  change  is 
desired  in  a  rule  or  section  of  a  ryile  definite  wording 
for  such  change  must  be  given,  together  with  the  rea- 
sons why  the  change  is  recommended.  These  sugges- 
tions, together  with  all  sub-committee  reports,  must 
be  in  the  hands  of  Ralph  Sweetland,  secretary  of  the 
committee,  not  later  than  Jan.  15,  1917. 


Members  of  the  variou.s  national  societies  will  find  a 
convenient  means  for  bringing  suggestions  to  the  at- 
tention of  the  committee  through  the  representatives 
of  the  societies  on  the  committee.  The  following  list 
gives  the  representatives  of  the  various  national  asso- 
ciations interested  in  the  code: 

American  Institute  of  Electrical  Engineers.  Farley  Os- 
good, Public  Service  Electric  Company,  Newark,  N.  J. 

American  Electric  Railway  Association.  Martin  Schrei- 
ber.  Public  Seivice  Railway  Company,  Nev/ark,  N.  J. 

Bureau  of  Standards,  Dept.  of  Commerce.  W.  J.  Canada, 
Washington,  D.  C. 

Electrical  Supply  Jobbers  Association.  Franklin  Over- 
bagh,  411   South  Clinton   Street,  Chicago,  111. 

National  Association  of  EHectrical  Inspectors.  J.  E.  Cole, 
City  Hall  Annex,  Boston,  Mass. 

National  Electiical  Contractors'  Association.  William  C. 
Peet,  70  East  Forty-fifth  Street,  New  York  City. 

National  Electric  Light  Association.  W.  H.  Blood,  Jr., 
Stone  &  Webster,  Boston,  Mass. 

As  heretofore,  the  meeting  will  be  open  to  all  inter- 
ested, and  such  persons  will  not  only  be  welcome,  but 
are  urged  to  be  present  and  give  the  committee  the 
advantage  of  their  experience  and  advice.  The  secre- 
tary's address  is  141  Milk  Street,  Boston. 


DEVELOPMENT  IN  RESEARCH  WORK 

Recommendations  for  Growth  of  Engineering  College 

of  University  of  Michigan  Presented  by 

Chicago  Alumni 

A  memorandum  giving  concrete  recommendations  on 
the  opportunities  and  development  of  the  College  of 
Engineering  and  Architecture  had  been  presented  by 
the  Chicago  Engineering  Alumni  to  the  president  and 
the  board  of  regents  of  the  University  of  Michigan.  It 
represents  the  composite  opinion  of  nearly  500  engi- 
neers in  active  life,  apportioned  through  the  classes 
from  1860  to  1914. 

All  engineering  graduates  were  invited  to  express 
themselves  upon:  1.  The  desirability  of  a  close  inquiry 
by  the  board  into  the  present  status  of  the  Engineering 
College,  its  work,  facilities  and  opportunities.  2. 
Whether  the  prevailing  movement  toward  industrial 
research  should  find  expression  in  the  immediate  estab- 
lishment of  adequate  facilities  therefor  at  the  univer- 
sity supported  as  far  as  possible  by  private  endowment. 
3.  The  disposition  of  the  results  of  such  research  work 
when  conducted  with  the  assistance  of  outside  parties 
commercially  interested  in  the  results. 

A  general  appreciation  of  the  need  of  progress  was 
expressed.  Upon  the  last-named  question  12  per  cent 
favored  exclusive  use  of  the  results  of  research  work 
by  the  donor,  40  per  cent  favored  limited  use  by  the 
donor,  19  per  cent  favored  full  publicity,  and  29  per 
cent  were  non-committal  or  uncertain. 

Among  the  additions  to  work  in  the  electrical  labora- 
tories which  it  is  desired  to  undertake  are  studies  in 
telephonic  and  radio-transmission,  methods  of  mini- 
mizing the  cost  of  copper  in  transmission  and  distribu- 
tion systems,  etc.  To  study  transmission  problems 
adequately  the  laboratory  should  have  an  artificial 
transmission  line  equipment  and  an  adequate  high-volt- 
age testing  transformer  set. 

An  adequate  hydraulic  laboratory  is  at  present  the 
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most  important  necessity.  The  university  is  fortunate 
in  securing  from  the  Detroit  Edison  Company  a  site 
and  water  rights  at  Barton  Dam.  Out  of  fourteen 
college  laboratories,  only  one,  at  Cornell  University, 
has  such  a  large  gravity  supply  of  water  available. 
With  proper  facilities  invaluable  work  could  be  done  in 
turbine  testing,  water  measurements,  stream  flow,  etc. 
Among  the  broader  services  rendered  to  the  state 
and  industries  is  the  valuation  of  public  utility  prop- 
erties totaling  approximately  $1,300,000,000,  about  90 
per  cent  of  which  was  done  under  commission  of  cities 
or  the  state.  A  research  bureau  could  become  a  state 
bureau  of  standards,  and  could  co-operate  with  a  cen- 
tral research  organization.  Among  its  logical  activities 
such  an  organization  would  be  invaluable  in  formulat- 
ing the  conditions  and  making  possible  the  establish- 
ment of  more  intimate  trade  relations  with  Pan- 
American  countries. 


JOVIAN  FEDERALIZATION  POLICY 

Present  Administration  Will  Avoid  Arbitrary  Appli- 
cation of  Constitutional  Changes  Involving 
Chartering  of  Local  Organizations 

In  some  thirty  cities  throughout  the  country  there  is 
evident  the  desire  for  an  expression  of  the  policy  of 
the  present  Jovian  administration  relative  to  applica- 
tion of  recent  changes  in  the  Jovian  constitution.  This 
particularly  applies  to  those  clauses  regulating  and 
restricting  the  use  of  the  Jovian  name  and  perquisites 
without  the  possession  of  an  official  Jovian  charter. 

In  defining  his  idea  of  what  policy  this  administra- 
tion will  pursue,  mercury  Ell  C.  Bennett,  of  St.  Louis, 
in  an  interview  with  a  representative  of  the  Electrical 
World,  stated  that  he  felt  he  could  assure  the  local  or- 
ganizations that  no  arbitrary  or  destructive  policy 
would  be  adopted. 

On  the  contrary,  he  believes  that  while  those  at  the 
head  of  the  order  see  that  the  maximum  effectiveness 
of  local  leagues  will  be  largely  dependent  upon  fed- 
eralization. Still  if  this  cannot  be  accomplished  im- 
mediately, ample  time  will  be  given  to  work  out  the 
problem  on  a  satisfactory  and  practical  basis.  He  fur- 
ther stated  that  in  no  event  will  any  action  be  taken  to- 
ward any  local  organization  without  first  securing  the 
counsel  of  the  local  men  in  charge.  Technically  the  new 
constitution  went  into  effect  on  Oct.  16  but  the  inter- 
pretation will  be  sufficiently  liberal  to  conform  to  the 
exigencies  of  local  situations. 

Mr.  Bennett  anticipates  that  many  leagues  will  fol- 
low the  examples  of  the  Cincinnati  and  Kansas  City  or- 
ganizations and  apply  for  a  charter  when  they  under- 
stand what  the  relation  will  be  between  the  leagues  and 
the  national  order. 


BUFFALO  LAWS  INVALID 

New  York  Court  of  Appeals  Decides  Against  Vote 
on  Municipal  Lighting  Plant 

Residents  of  Buffalo  will  not  be  permitted  to  decide 
by  referendum  next  Tuesday  whether  a  municipal  elec- 
tric light  and  power  plant  shall  be  provided  there  and 
whether  a  proposed  telephone  merger  shall  be  approved, 
the  Court  of  Appeals  of  New  York  ruled  on  Tuesday. 

The  decision  was  reached  in  a  taxpayer's  action  which 
questioned  the  legality  of  a  Common  Council  ordinance 
intended  to  authorize  the  submission  of  the  two  ques- 
tions to  the  voters.  Chief  Judge  Bartlett  wrote  the 
prevailing  opinion,  which  held  the  ordinance  invalid. 
Judge  Pound,  although  sustaining  the  ordinance,  held 
that  the  questions  were  prepared  for  submission  in  im- 
proper form. 


ORDERS  BROOKLYN  EDISON 

ELECTRIC  RATES  REDUCED 

Public   Service   Commission   Lowers   Maximum  and 

Other  Rates  After  Valuation — Test  Period 

of  One  Year 

A  decision  reducing  rates  of  the  Edison  Electric 
Illuminating  Company  of  Brooklyn  from  a  maximum  of 
11  cents  per  kilowatt-hour  to  a  maximum  of  8  cents  per 
kilowatt-hour,  with  corresponding  reductions  in  other 
rates,  has  been  issued  by  the  New  York  Public  Service 
Commission  of  the  First  District.  The  company  has 
not  yet  announced  whether  it  will  accept  the  decision, 
although  reports  have  been  circulated  and  published 
that  it  will  make  a  contest  in  the  courts. 

The  commission  directs  the  company  to  reduce  its 
present  retail  lighting  rate  of  11  cents  to  8  cents  for 
the  first  2  kw.-hr.  average  daily  use  per  month,  from 
8  cents  to  6  cents  for  the  second  2  kw.-hr.  average  daily 
use  per  month,  and  retains  the  present  rate  of  4  cents 
for  the  excess  use  over  4  kw.-hr.  average  daily  use  per 
month.  The  company  is  also  directed  to  reduce  its  re- 
tail power  rates  from  a  maximum  of  10  cents  per  kilo- 
watt-hour to  8  cents  per  kilowatt-hour.  Lamp  renewals 
and  installations  are  to  be  charged  at  0.5  cent  per  kilo- 
watt-hour, but  the  company  must  furnish  instead  of 
Gem  or  carbon  lamps,  which  it  now  furnishes  free, 
tungsten  lamps  or  lamps  of  equal  efficiency.  The  mini- 
mum of  $1  per  month  for  service  charged  against  con- 
sumers is  left  undisturbed,  but  the  charge  must  be 
credited  against  consumption  of  energy  where  such  con- 
sumption exceeds  $12  per  year. 

Discriminatory  features  in  the  rate  schedule  applica- 
ble to  wholesale  consumers,  especially  one  relating  to 
discounts  given  according  to  increasing  consumption, 
are  condemned  by  the  commission,  and  the  company  is 
required  to  eliminate  such  discrimination. 

Commissioner  Hayward,  who  prepared  the  opinion, 
describes  the  present  rate  system  of  the  company  as 
elaborate  and  complex.  Although  the  maximum  price 
is  11  cents  per  kilowatt -hour,  certain  consumers  were 
furnished  at  less  than  2  cents  per  kilowatt-hour  for 
low-tension  energy  and  about  1  cent  for  high-tension 
energy.  Retail  consumers  paid  on  an  average  9  cents 
per  kilowatt-hour  for  lighting,  but  less  than  5  cents 
for  energy  used  for  power  purposes.  Large  consumers 
obtained  low-tension  energy  for  lighting  and  power  at 
an  average  of  less  than  3  cents  per  kilowatt-hour,  and 
a  very  important  group  paid  less  than  2  cents. 

The  Edison  system  had  outstanding  on  Jan.  1,  1916, 
total  capitalization  of  $27,709,000,  exclusive  of  $800,000 
interest-bearing  floating  indebtedness.  Commissioner 
Hayward  holds  that  the  securities  representing  this 
capitalization  stand  for  more  than  the  property  of  the 
system  now  used  for  supplying  energy,  and  for  much 
more  than  the  money  and  property  or  services  at  their 
cash  value  originally  received  by  the  companies  form- 
ing the  system  in  exchange  for  their  securities.  This 
excess.  Commissioner  Hayward  states  in  his  opinion, 
was  about  $6,640,000,  and  represented  securities  issued 
for  which  no  tangible  property  exists.  On  the  actual 
amount  of  capital  contributed,  he  finds,  the  total  divi- 
dends and  interest  averaged  approximately  9  per  cent 
per  annum. 

The  commission,  while  considering  capitalization  aa 
one  of  the  elements  to  determine  a  fair  rate,  was  gov- 
erned largely  by  its  appraisal  of  the  physical  property. 
The  company  claimed  a  valuation  of  more  than  $38,- 
800,000,  exclusive  of  franchises  and  going  value.  The 
commission  rejected  a  number  of  the  items  and  allowed 
approximately  $22,000,000.  The  principal  items  of 
difference  were  depreciation,  which  the  commission  de- 
ducted  from   the   cost   new,   amounting   to  $7,140,000; 
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overhead,  $1,096,000;  claims  for  items  which  the  com- 
pany had  charged  to  operating  expenses,  $4,033,000 ; 
stock  issued  for  license  to  use  Edison's  patents  $945,- 
000,  and  cost  of  unifying  the  system,  $3,587,000.  The 
company  contended  also  for  an  additional  allowance 
for  "going  value,"  and  furthermore  for  the  value  of  its 
franchises,  citing  the  Consolidated  Gas  case  as  a 
precedent. 

The  company  contended  that,  so  long  as  its  plant  was 
rendering  the  same  service  that  a  new  plant  would 
render,  the  plant  should  be  valued  at  its  original  cost 
or  "service  value,"  irrespective  of  wear  and  tear  upon 
the  system.  The  company  maintained,  however,  the 
right  to  set  aside  annually  out  of  its  revenues  large 
sums  for  depreciation  and  renewal.  The  commission 
holds  that  it  is  bound  by  the  authority  of  decision  of 
the  Appellate  Division  in  the  Kings  County  Lighting 
case,  where  a  deduction  for  depreciation,  complete  and 
incomplete,  physical  and  functional,  from  the  reproduc- 
tion cost  new  in  valuations  for  rate-making  purposes, 
was  approved. 

Commissioner  Hayward  reduces  the  amount  claimed 
by  the  company  as  an  allowance  for  "overhead  ex- 
penses," saying  that  "allowances  for  overheads  must 
not  be  imaginary  or  without  proof  by  the  utility  that 
it  is  clearly  entitled  to  them." 

The  commission  rejects  over  $4,000,000  for  expendi- 
tures on  account  of  property,  overhead  construction  and 
development  expenses  paid  out  of  revenues  earned  by 
the  company.  It  points  out  that  if  this  amount  were 
included  in  the  valuation,  a  corresponding  deduction 
would  have  to  be  made  from  the  operating  expenses,  so 
that  the  result  would  be  about  the  same. 

On  the  claim  for  stock  issued  by  the  original  com- 
panies for  licenses  granted  to  them  to  use  Edison's 
patents  the  commission  allows  nothing,  holding  that  the 
Hughes  Investigating  Committee  had  rejected  an  al- 
lowance for  this  purpose,  and  that  no  value  remained 
after  the  expiration  of  the  patent  license  to  represent 
existing  capital.  Likewise,  the  commission  refuses  to 
permit  the  capitalization  of  franchises.  Capitalization 
amounting  to  over  $3,500,000  in  connection  with  vari- 
ous intercorporate  mergers  and  changes,  resulting  in 
the  unification  of  the  system,  is  also  disallowed. 

For  "going  value"  the  company  claimed  more  than 
$3,600,000,  contending  that  upon  a  valuation  claimed 
by  it  the  company  had  sustained  a  deficiency  in  a  fair 
return.  Commissioner  Hayward  in  his  opinion  points 
out  that,  upon  a  7  per  cent  return  upon  the  company's 
property  throughout  its  history,  there  was  no  deficiency 
in  a  fair  return,  but  that,  on  the  contrary,  .the  public 
had  paid  in  excess  of  a  fair  return  approximately 
$5,500,000. 

As  to  the  rate  of  return,  the  company  claimed  an 
allowance  of  8  per  cent  on  its  valuation.  The  commis- 
sion, however,  allowed  but  7  per  cent  on  a  capitaliza- 
tion of  $22,000,000.  The  commission  finds  that  during 
the  year  1915  operating  revenues  were  $6,923,552,  and 
the  operating  expenses  $4,259,471,  leaving  a  net  income 
of  $2,664,081.  This  resulted  in  a  return  of  12.4  per 
cient  upon  the  valuation  fixed  by  the  commission. 

As  no  complaint  had  been  made  with  regard  to  the 
wholesale  rates,  but,  on  the  contrary,  as  defendants 
contended  that  the  wholesale  rates  were  too  low,  the 
commission,  assuming  that  the  wholesale  rates  were 
fair  and  that  wholesale  consumers  bore  their  fair  pro- 
portion of  expenses,  holds  that  the  excess  revenue  over 
the  requirements  for  a  fair  return  should  be  applied  to 
the  reduction  of  the  retail  rates.  Thife  excess  amounted 
to  about  $1,167,000,  and  the  commission,  therefore, 
holds  that  the  retail  rates  are  excessive  by  about 
$1,150,000. 

The  commission  criticises  the  manner  in  which  the 


company  applied  the  theory  of  maximum  demand  in  de- 
termining the  rates  to  be  charged  consumers.  The  com- 
pany fixed  the  maximum  demand  at  not  less  than  1.5 
kw.-hr.,  whereas  more  than  a  majority  of  customers 
had  installations  of  less  than  1.5-kw.  capacity.  The 
commission,  therefore,  fixes  the  maximum  demand  basis 
at  25  per  cent  of  the  rated  installations  for  residences, 
and  50  per  cent  for  other  premises,  with  a  minimum 
rating  of  250  watts. 

The  commission  finds  a  flat-rate  system  to  be  objec- 
tionable, as  not  taking  into  account  fully  the  constant 
consumer  costs,  incurred  for  small  and  large  customers, 
and  the  decrease  in  service  cost  for  consumers  using 
current  for  increasing  number  of  hours.  The  commis- 
sion, therefore,  approves  the  general  system  of  differen- 
tiating rates  in  accordance  with  hours'  use,  as  tending 
to  stimulate  the  application  of  electricity  to  new  uses 
during  the  day,  particularly  in  the  home. 

The  present  retail  rates  for  power  are  as  follows: 
10  cents  for  first  25  kw.-hr.  monthly  use  of  maximum 
demand;  5  cents  for  second  25  kw.-hr.  monthly  use  of 
maximum  demand;  3  cents  for  excess  over  50  kw.-hr. 
monthly  use  of  maximum  demand;  subject  to  schedule 
of  discounts  upon  quantity.  The  commission  finds  these 
discounts  to  be  in  effect  rebates,  and  orders  them  to  be 
abolished.  This  should  result  in  a  saving  to  the  com- 
pany of  about  $40,000. 

The  new  rates  are  to  go  into  effect  on  Dec.  1,  1916, 
and  to  continue  in  effect  for  twelve  months  thereafter, 
The  commission  fixes  a  period  of  one  year  for  a  test 
of  the  new  rates. 


INTERCONNECTION  OF 

BRITISH  GENERATING  SYSTEMS 

Nation  Divided  Into  Areas  and  Local  Committees 

to  Be  Appointed  to  Consider  Problems  in 

Their  Respective  Areas 

Definite  action  has  been  taken  toward  the  nationali- 
zation of  energy  supply  for  England.  The  national 
electric  power  supply  joint  committee,  which  has  been 
formed  jointly  by  the  Incorporated  Municipal  Elec- 
trical Association  and  by  the  Incorporated  Association 
of  Electric  Power  Committees,  has  sent  out  to  the  vari- 
ous town  clerks  and  engineers  of  municipal  supply 
undertakings  and  to  the  secretaries  and  engineers  of 
company  supply  undertakings  a  memorandum  with  a 
covering  letter  stating  that  the  engineer  of  one  of  the 
undertakings  in  each  of  the  areas  into  which  the  coun- 
try has  been  divided  has  been  asked  to  act  as  con- 
vener for  the  area,  and  that  he  will  invite  the  engineers 
to  attend  a  general  meeting  to  appoint  a  local  committee. 

These  local  committees,  it  is  proposed,  will  be  formed 
to  consider  problems  presented  in  their  respective  areas 
and  to  report  to  the  national  committee. 

The  problems  to  be  considered  by  the  local  committees 
include: 

1.  The  consideration  of  the  areas  shown  on  the  ac- 
companying map  with  a  view  to  their  better  division 
if  considered  desirable. 

2.  The  best  methods  of  interlinking  the  existing  gen- 
erating stations  with  a  view  to  their  more  economical 
operation,  and  to  the  better  security  of  the  supply. 

3.  The  best  means  of  providing  the  capital  required 
for  the  plant  and  mains  that  are  necessary,  and  for 
the  equitable  allocation  of  the  same. 

4.  The  best  methods  of  payment  between  undertak- 
ings for  any  current  supplied  or  interchanged. 

5.  Any  special  local  arrangements  that  are  considered 
desirable. 

The  memorandum,  after  referring  to  the  importance 
to  the  electric  supply  industry  of  the  Board  of  Trade  cir- 
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cular  letter  of  May  25,  1916,  and  to  the  forming  of  the 
joint  committee  to  consider  the  question  of  linking  up 
in  all  its  aspects,  states  that  the  importance  of  linking 
up  large  stations  with  small  ones,  where  such  linking  up 
can  be  carried  out  with  undue  capital  expenditure,  is 
now  becoming  more  generally  realized. 

The  joint  committee  has  arrived  at  the  following 
conclusions  with  regard  to  the  suggestion  contained 
in  the  Board  of  Trade  letter: 

1.  That  linking  up  is  important  for  the  purpose  of 
saving  fuel,  saving  labor  and  increasing  the  security  of 
supply,  and,  in  the  future,  making  for  economy  of 
capital. 
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SUGGESTED  ELECTRIC  SUPPLY  DIVISIONS  OF  GREAT  BRITAIN 

2.  That  the  question  of  linking  up  should  be  consid- 
ered broadly  from  the  national  point  of  view,  and  hav- 
ing in  mind  not  only  the  saving  of  fuel,  but  the  inter- 
€sts  of  consumers  in  obtaining  a  cheap  supply  of  elec- 
tricity for  all  purposes. 

3.  That  while  the  generation  of  electricity  as  distinct 
from  its  distribution  must  be  considered  broadly  and 
irrespective  of  the  present  areas  of  electricity  supply 
undertakings,  clearly  all  existing  rights  must  be  re- 
spected and  existing  areas  must  not  be  interfered  with 
as  regards  distribution. 

4.  That  the  linking  up  of  many  existing  stations  could 
be  carried  out  immediately  without  further  legislation. 

5.  That  in  order  to  arrive  at  a  better  understanding 
of  the  problem,  committees  of  engineers  representative 
of  local  electricity  supply  interests  should  be  appointed 
in  various  parts  of  the  country. 

The  memorandum  further  states  that  to  facilitate 
the  formation  and  work  of  the  local  committees  the 
map  has  been  prepared,  showing  a  provisional  sub- 
division of  the  country  into  areas;  but  if  local  circum- 
stances in  any  area  make  it  desirable  to  alter  the  defini- 
tion of  these  areas,  it  is,  of  course,  open  to  them  to 
suggest  any  such  alteration.  A  local  committee  has  al- 
ready commenced  work  in  the  Lancashire  area. 


BOSTON  EDISON  MAY 

INCREASE  CAPITAL  STOCK 

President  Edgar  in  His  Annual  Report  States  That 

in  View  of  the  Additions  to  Property  This 

Action  Seems  to  Be  Desirable 

The  annual  report  of  the  Edison  Electric  Illuminat- 
ing Company  of  Boston  for  the  year  ended  June  30, 
1916,  has  recently  been  issued.  The  report  shows  gross 
earnings  of  $8,302,814.55,  which  is  almost  $1,000,000 
more  than  in  the  previous  year.  A  considerable  pro- 
gram of  new  construction  which  was  made  necessary 
to  carry  out  during  the  year  is  commented  on.  Presi- 
dent Charles  L.  Edgar  was  of  the  opinion  that  as  a 
result  an  increase  in  capital  stock  seems  desirable. 

A  comparative  statement  of  operations  follows: 

Year  ended  June  30:  1916  1915 

Gross  earnings $8,302,814.55  $7,429,124.50 

Expenses    3,625,417.23  3.426,832.21 

Net  income  from  operations.    4,677,397.32  4.002.292.29 

Miscellaneous  profits 124,050.91  118,909.65 

4,801,448.23  4,121,201.94 

Taxes    954,760.24  843,450.00 

Net  earnings 3,846,687.99  3,277,751.94 

Interest    $276,234.90  $371,474.95 

Dividends    2,702,184.00   2,978,418.90   2,457,174.00    2,828,648.95 

Undivided  pi oflts $868,269.09  $449,102.99 

It  will  be  seen  that  the  undivided  profits  this  year 
are  very  much  larger  than  for  the  years  1914  and  1915 
and  somewhat  larger  proportionately  than  for  the  year 
1913,  which  was  the  last  year  in  which  the  general 
financial  conditions  of  the  country  were  normal. 

"The  policy  of  postponing  expenditures  for  new  con- 
struction, owing  to  the  state  of  war  in  Europe,  referred 
to  in  last  year's  report,"  President  Edgar  said,  "was 
continued  during  the  earlier  part  of  the  current  year, 
but  the  very  large  increase  of  prospective  new  busi- 
ness and  the  insistent  demand  for  extensions  have  made 
it  seem  desirable  to  revert  to  the  old  policy  of  making 
extensions  wherever  the  income  warranted  it.  The  new 
construction  work  undertaken  during  the  year  has,  for 
these  reasons,  been  much  larger  than  for  the  year  1915. 

"In  view  of  these  additions  to  your  property  an  in- 
crease in  the  capital  stock  of  your  company  seems  de- 
sirable, and  you  will  probably  be  called  together  at  an 
early  date  to  take  action  upon  this  matter. 

"In  common  with  all  other  employers  of  labor  your 
company  has  had  to  make  material  increases  in  its  pay- 
roll during  the  year.  It  is  estimated  that  for  the  coming 
year  the  total  payroll  will  increase  about  12  per  cent, 
somewhat  over  $250,000.  One-quarter  of  this  is  due  to 
the  natural  increase  in  the  business;  the  other  three- 
quarters  is  due  entirely  to  increases  in  pay  or  decreases 
in  the  working  hours.  It  has  always  been  the  policy 
of  the  management  to  treat  its  employees  at  least  as 
well  as  those  employed  by  other  corporations  in  the 
same  line  of  business,  and  the  increases  referred  to 
have  been  made  for  the  purpose  of  continuing  that 
policy." 


November  N.E.L.A.  Committee  Meetings 

Four  meetings  of  National  Electric  Light  Association 
committees  are  scheduled  for  Novem.ber.  On  Nov.  8  the 
committee  on  commercial  service  and  relation  with  cus- 
tomers, R.  F.  Bonsall,  Consolidated  Gas,  Electric  Light 
&  Power  Company  of  Baltimore,  chairman,  will  meet  at 
the  association's  headquarters  in  New  York  City.  The 
electric  range  committee,  C.  E.  Michel,  Union  Electric 
Light  &  Power  Company  of  St.  Louis,  chairman,  will 
meet  at  the  Jefferson  Hotel,  St.  Louis,  on  Nov.  13.  The 
following  day  the  committee  on  salesman's  handbook, 
R.    H.    Tillman,    Consolidated    Gas,    Electric    Light    & 
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Power  Company  of  Baltimore,  chairman,  will  meet  at 
association  headcjuarters.  The  fourth  meeting,  that  of 
the  lighting  sales  bureau,  Thomas  F.  Kelly,  Dayton 
Power  &  Light  Company,  chairman,  will  be  held  on  Nov. 
24  at  headquarters. 


BOILER  CODE  LEGISLATION 

UNDER  DISCUSSION 

Meetings   to   Be   Held   in    Buffalo   and   Washington 

to  Consider  Uniformity  of  Boiler  Standards 

Throughout   the    Country 

The  second  meeting  of  the  boiler  code  committee  of 
the  Industrial  Commission  of  New  York  State  since  its 
organization  Oct.  5,  1916,  is  scheduled  for  Nov.  27,  1916, 
at  Buffalo,  N.  Y.  Thomas  E.  Durban,  chairman  admin- 
istrative council  of  the  American  Uniform  Boiler-Law 
Society,  who  is  acting  in  an  advisory  capacity  with  the 
industrial  commission,  expresses  the  opinion  that  after 
the  matter  has  been  thoroughly  canvassed  the  state  of 
New  York  will  adopt  the  A.  S.  M.  E.  boiler  code  for 
new  work.  The  part  dealing  with  present  installations 
may  require  changes  to  meet  conditions  as  they  exist 
in  this  state. 

The  industrial  commission  of  Ohio  has  announced  a 
meeting  to  discuss  boiler  legislation  which  will  be  held 
at  the  Willard  Hotel,  Washington,  D.  C,  Dec.  4,  1916. 
Representatives  to  be  appointed  by  governors  of  the  fol- 
lowing states  are  expected  to  be  present  at  this  meet- 
ing: Louisiana,  Texas,  Arkansas,  Pennsylvania  and  Il- 
linois. Representatives  from  the  cities  of  Little  Rock, 
Ark.,  St.  Louis,  Mo.,  Chicago,  111.,  and  Detroit,  Mich., 
will  also  be  present. 

Speakers  of  national  reputation  have  accepted  in- 
vitations to  take  part  in  this  meeting  and  urge  the  ad- 
visability of  all  states  adopting  the  same  standard  in 
the  interest  of  uniformity  together  with  the  necessity 
for  legislation  as  a  safety  measure  and  as  promoting 
efficiency  and  the  best  possible  service.  This  discus- 
sion will  be  in  line  with  the  aim  of  the  Uniform  Boiler- 
Law  Society  which  is  supporting  the  code  as  the  best 
possible  measure  to  protect  human  life  in  accordance 
with  the  predominant  "safety  first"  thought  of  the 
American  Institute  of  Mechanical  Engineers  when  the 
boiler  code  was  formulated. 


CONVENTION  OF  RAILWAY 

ELECTRICAL  ENGINEERS 

Various  Committees  Report  on  the  Electric  Lighting 

and  Power  Problems  of  Train  Equipment, 

Yards  and  Shops 

The  ninth  annual  convention  of  the  Association  of 
Railway  Electrical  Engineers  was  held  at  the  Hotel 
LaSalle,  Chicago,  Oct.  31  to  Nov.  3.  At  the  first  ses- 
sion President  E.  W.  Jansen,  electrical  engineer  for  the 
Illinois  Central  Railroad,  called  attention  to  the  fact 
that  the  committee  reports  of  the  association  have  con- 
siderable weight  with  other  associations.  He  also 
pointed  out  that  the  work  of  the  car-lighting  committee 
and  the  committee  on  standard  car  wiring  have  pro- 
duced especially  acceptable  results.  The  remainder  of 
the  morning  session  was  given  over  to  association 
business. 

It  was  the  plan  of  the  convention  to^make  the  sessions 
as  short  as  practicable  without  curtailing  discussion, 
so  that  delegates  could  spend  much  of  their  time  in 
studying  the  manufacturers'  exhibits,  which  occupied 
practically  the  entire  space  of  the  nineteenth  floor  of 
the  hotel. 


The  technical  program  which  followed  the  general 
business  session  contained  committee  reports  on  indus- 
trial trucks,  head  lamps,  a  car-lighting  handbook,  light- 
ing of  railway  yards,  rating  of  train-lighting  lamps, 
standardization  of  sizes  of  ball  and  roller  bearings  for 
motor  equipment,  wireless  telephone  and  telegraph, 
crane,  turntable  and  transfer-table  motors,  shop  prac- 
tice, electric  welding,  train-lighting  equipment  and 
practice,  standardization  of  axle  generators,  and  metal 
conduit. 

The  entertainment  program  included  an  informal  re- 
ception, theater  party,  informal  dance  and  banquet 
dance.  The  total  registration  at  the  Chicago  meeting 
was  about  150. 


STATUS  OF  LOS  ANGELES 

POWER  NEGOTIATIONS 

Power  Companies   Make  Offer  to  Sell  Systems  for 

$12,561,500  on  Partial  Payment  Plan — 

City's  Offer  Is  $10,000,000 

Negotiations  between  representatives  of  the  city  of 
Los  Angeles  and  the  three  electric  companies  for  the 
possible  sale  of  the  companies'  distributing  systems  to 
the  city  and  purchase  of  surplus  power  by  the  city  from 
the  companies  have  reached  a  stage  where  both  parties 
have  settled  on  definite  offers.  While  the  propositions 
advanced  respectively  by  the  city  and  the  companies  are 
rather  wide  apart  now,  neither  party  to  the  negotia- 
tions is  presenting  its  position  as  an  ultimatum,  and 
Mayor  Woodman  of  Los  Angeles  and  President  Miller 
of  the  Southern  California  Edison  Company,  who  are 
leading  the  negotiations,  have  expiressed  the  hope  that 
further  negotiations  may  develop  a  common  basis  of 
advantage  by  which  the  situation  may  be  cleared  up 
without  resorting  to  the  unsatisfactory  methods  of  de- 
structive competition. 

The  power  companies  make  a  unified  offer  to  sell  to 
the  city  the  local  distributing  systems,  excluding  Los 
Angeles  Gas  &  Electric  Company's  steam  plant,  for 
$12,561,500,  on  a  partial  payment  plan.  The  initial  pay- 
ment would  be  $3,561,500,  the  balance  in  installments 
on  a  sliding  scale  through  a  ten-year  period,  with  6  per 
cent  interest  on  deferred  payments.  The  distribution 
of  the  proceeds  among  the  three  companies  is  not  in- 
volved in  the  negotiations  with  the  city.  The  basis  for 
this  figure  is  the  valuation  placed  on  the  Edison  system 
in  the  majority  decision  of  the  California  Railroad 
Commission,  $4,750,000,  with  addition  of  extensions  to 
date,  $232,400,  making  a  total  of  $4,982,104.  This 
amount  is  figured  to  represent  40.574  per  cent  of  the 
total  property  involved,  and  in  this  ratio  the  amount 
representing  the  total  valuation  is  $12,561,500.  The 
city  claims  that  the  Edison  property  is  46  per  cent  of 
the  total,  and  the  adoption  of  this  ratio  would  make  a 
corresponding  reduction  in  the  total  figure. 

In  case  the  city  should  pay  cash  the  companies  set  a 
price  on  the  distributing  systems  of  $12,279,000  plus 
$1,412,000  as  bond  retirement  expense;  total,  $13,691,- 
000.  The  companies  figure  that  they  would  be  put  to 
an  expense  of  11.5  per  cent  in  retiring  bonds  now  and 
issuing  new  bonds  later.  The  city  claims  that  the 
Railroad  Commission  valuation  was  based  on  a  cash 
transaction,  so  there  is  about  $1,000,000  divergence 
between  the  positions  of  the  respective  parties  on  this 
feature.  These  proposals  of  the  companies  are  based 
on  their  retaining  the  electric  railway  supply  business, 
and  on  the  city  entering  into  a  contract  with  the  com- 
panies to  purchase  for  a  ten-year  period  50  per  cent 
of  its  power  used  at  1.41  cents,  delivered  at  the  city 
receiving   substation   at  30,000   volts.     It  is  also  pro- 
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posed  that  the  city  shall  bind  itself  for  an  additional 
period  of  twenty  years  to  buy  of  the  companies  any 
power  it  may  need  in  excess  of  that  developed  by  its 
hydroelectric  plants.  Under  the  companies'  estimates 
of  probable  future  demand,  based  on  10  per  cent  com- 
pounded annual  increase  in  gross  business,  the  com- 
panies would  receive  for  power  during  the  ten-year 
period  $17,711,000.  The  city  concurs  in  the  estimate 
of  annual  future  power  consumption,  and  claims  that 
this  amount  would  give  the  companies  about  $10,000,000 
above  Mr.  Scattergood's  estimate  of  the  cost  to  the  city 
of  generating  its  own  power.  Under  the  proposed  con- 
tract the  city  would  not  require  any  power  from  the 
Owens  River  project,  development  of  which  it  has 
started,  for  ten  years,  and  it  is  a  question  if  it  would 
not  lose  its  rights  to  the  water  power  by  so  delaying 
completion   of  development. 

The  city  offer  for  the  distributing  systems,  including 
the  Los  Angeles  Gas  &  Electric  steam  plant,  now  stands 
at  $10,000,000.  It  offers  to  buy  power  from  the  com- 
panies for  a  period  of  five  and  a  half  years,  on  a  sliding 
scale,  25,000  kw.  for  one  and  a  half  years,  15,000  kw. 
for  the  next  two  years,  and  10,000  kw.  for  the  next 
two  years,  at  0.085  cent  per  kilowatt-hour,  which  would 
give  the  companies  $2,345,490  for  power  in  the  whole 
period,  with  no  proviso  for  purchase  of  power  beyond 
this  date.  This  offer  is  based  on  the  idea  that  by  the 
end  of  five  and  a  half  years  the  city's  hydroelectric 
power  would  be  developed  to  equal  its  needs,  and  the 
Edison  company  would  be  able  to  develop  outside  busi- 
ness to  replace  the  load  thrown  off  by  the  city.  The 
companies  are  obtaining  for  power  supplied  the  electric 
railways  0.65  cent,  and  the  city  bases  its  offer  of  0.85 
cent  partly  on  this  figure,  with  allowance  for  difference 
in  load  factor,  and  the  assumption  that  the  city  can 
generate  its  own  power  for  about  0.6  cent. 

The  city's  proposition  submitted  to  the  Southern  Cali- 
fornia Edison  Company,  the  Pacific  Light  &  Power  Cor- 
poration and  the  Los  Angeles  Gas  &  Electric  Corpora- 
tion is  as  follows: 

"The  city  will  purchase  all  your  properties,  real  and 
personal,  used,  necessary  or  convenient  for  the  purpose 
of  distributing  and  supplying  electric  energy  in  the  ter- 
ritory embraced  within  the  city  of  Los  Angeles,  and 
unincorporated  territory  outside  of  and  immediately 
contiguous  to  said  city,  the  total  property  of  the  Pacific 
Light  &  Power  Corporation  facing  on  Los  Angeles, 
Third  and  San  Pedro  Streets,  and  the  total  steam  plant 
and  other  property  of  the  Los  Angeles  Gas  &  Electric 
Corporation  located  at  Alameda  and  Palmetto  Streets, 
excluding  the  general  warehouse  on  Railroad  Street  and 
the  generating  plant  known  as  L.  A.  No.  3  of  the 
Southern  California  Edison  Company,  and  the  general 
warehouse  on  Seventh  Street  and  the  office  property  at 
645  South  Hill  Street  of  the  Los  Angeles  Gas  &  Electric 
Corporation,  but  including  substation  equipment  in  use, 
located  on  properties  so  excluded,  at  and  for  the  lump 
sum  of  $10,000,000. 

"The  city  will  purchase  from  you  electric  power  for 
a  period  of  five  and  a  half  years  in  the  amount  of  a 
yearly  peak  of  25,000  kw.  for  the  first  one  and  a  half 
years,  15,000  kw.  for  the  succeeding  two  years,  and 
10,000  kw.  for  the  remaining  two  years,  at  a  yearly 
load  factor  of  35  per  cent,  and  in  amounts  from  hour 
to  hour,  from  day  to  day  and  from  month  to  month 
throughout  each  year  of  such  five  and  one-half  year 
period,  in  conformity  with  and  proportional  to  the  de- 
mands for  electric  power  within  the  city  of  Los  Ange- 
les, exclusive  of  railway  power,  as  indicated  by  your 
records  for  the  fiscal  year  from  July  1,  1915,  to  June  30, 
1916,  inclusive,  together  with  such  additional  amounts 
of  power  as  the  city  may  need  to  purchase  from  time 
to  time  during  such  period,  within  the  limits  of  your 


surplus  supply,  and  pay  for  the  same  at  the  rate  of 
0.85  cent  per  kilowatt-hour,  meter  measurement,  at 
33,000  volts. 

"The  city  will  pay  such  purchase  price  out  of  moneys 
on  hand  and  such  additional  funds  as  may  be  derived 
from  the  sale  of  electric  plant  bonds  to  be  authorized 
by  voters  of  the  city  at  an  election  to  be  called  as  soon 
as  practicable  after  you  shall  indicate  in  writing  your 
acceptance  of  the  foregoing  proposition,  such  proposi- 
tion, however,  being  subject  to  the  contingency  that 
bonds  for  such  purpose  shall  be  authorized  by  the  voters 
at  such  election. 

"Within  ten  days  after  such  bonds  shall  have  been 
authorized  by  the  voters,  but  not  earlier  than  Jan.  1, 
1917,  possession  of  said  properties  shall  be  delivered 
to  the  city  and  the  foregoing  provision  for  the  purchase 
of  power  from  your  companies  shall  become  operative. 
The  city  will  pay  to  the  companies  at  the  time  of  such 
delivery  a  substantial  sum  on  account  of  the  purchase 
price  of  said  properties  and  under  such  contract  of  sale 
thereof  as  the  parties  shall  agree  upon,  and  the  balance 
of  such  purchase  price  at  such  date  or  dates  there- 
after as  may  be  prescribed  in  such  contract,  together 
with  interest  on  such  deferred  payments  at  the  rate  of 
5  per  cent  per  annum. 

"From  the  fact  that  the  city  is  expending  large  sums 
of  money  daily  in  the  purchase  of  equipment  and  in 
the  construction  of  a  distributing  system  within  the 
city,  prompt  action  on  your  part  is  necessary." 

In  presenting  such  proposition  the  committee  states 
that  it  "is  actuated  by  a  desire  to  do  full  justice  no 
less  to  the  companies  than  to  the  city,  and  in  naming 
the  above  price  for  your  properties  it  has  determined 
upon  a  very  liberal  figure  which,  in  its  judgment,  repre- 
sents the  extreme  amount  that  should  be  paid  by  the 
city  therefor." 

Chief  Electrical  Engineer  E.  F.  Scattergood  has  pre- 
sented to  Mayor  Woodman  an  analysis  of  the  proposal 
submitted  to  the  city  by  the  power  companies,  in  which 
he  makes  the  following  conclusion: 

"I  am  absolutely  unable  to  recommend  the  acceptance 
of  any  of  the  proposals  of  the  companies  in  these  nego- 
tiations. In  the  first  place,  the  valuations  placed  by  the 
companies  on  their  properties  are  entirely  too  high, 
being  between  $3,000,000  and  $4,000,000  in  excess  of 
any  fair  and  reasonable  value  of  the  same,  considered 
as  going  concerns,  with  a  profitable  business  attached. 
The  partial  payment  plan,  as  urged  by  the  companies, 
would  be  highly  detrimental  to  the  best  interests  of  the 
city,  in  that  it  would  be  an  inexcusable  waste  of  public 
funds,  and  would  be  prejudicial  to  the  success  of  the 
municipal  power  project,  in  that  it  would  impose  a  lien 
of  approximately  $9,000,000  upon  the  properties  that 
should  be  held  by  the  city  with  clear  and  unincum- 
bered title.  As  to  the  proposed  power  contract  between 
the  city  and  the  companies,  the  demand  that  the  city 
should  buy  50  per  cent  of  all  power  it  should  need  for 
ten  years  at  1.41  cents  per  kilowatt-hour,  when  the  city 
can  produce  it  at  approximately  one-third  of  that 
amount,  is  grossly  excessive  and  unfair  to  the  city,  and 
is  but  part  of  a  clever  plan  to  mulct  the  city  out  of 
approximately  $10,000,000  for  alleged  severance 
damages. 

"While  I  feel  that  the  properties  of  the  companies 
should  be  purchased  by  the  city,  if  they  can  be  obtained 
at  a  fair  and  reasonable  price,  and  even  that  the  city 
should  deal  very  liberally  with  the  companies  in  deter- 
mining the  amount  to  be  paid  to  them,  yet  I  am  firmly 
of  the  opinion  that  any  amount  in  excess  of  $10,000,000, 
or  any  power  contract  with  the  companies  more  burden- 
some to  the  city  than  that  proposed  by  your  committee, 
would  involve  positive  and  substantial  injustice  to  the 
people  of  this  city." 
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Foreign  Markets  for  Electrical  Goods 

While  the  Bulk  of  American  Export  Trade  at  Present  Is  with  Canada,  South  America  and  Japan, 
the  Rich  Markets  of  the  Far  East  Remain  Practically  Untouched 

By  R.  a.  Lundquist 

Siu'cial  Agent  of  the  Bureiiu  of  Foreign  and  Domestic  Commerce  of  the  Department  of  Commerce 


THOUGH  American  manufacturers  of  electrical 
goods  are  now  enjoying  a  period  of  exceptional 
prosperity,  and  are  manifesting  a  commendable 
willingness  to  enlarge  the  scope  of  their  activity  through 
the  acquisition  of  foreign  business,  they  are,  as  a  matter 
of  fact,  securing  only  a  small  percentage  of  the  export 
trade  that  should  properly  be  theirs.  To  insure  an  ade- 
quate and  firmly  rooted  development  in  the  future,  two 
things  are  essential:  First,  the  American  makers  must 
base  their  calculations  on  the  obvious  fact  that  many 
of  their  present  orders  from  abroad  are  the  result  of 
the  great  dislocation  in  world  economics  produced  by 
the  European  war.  Second,  they  must  strive  diligently 
to  adapt  their  output  to  the  special  desires  of  pur- 
chasers in  distant  lands;  they  must  study  with  care  and 
cultivate  with  discretion  the  vast  foreign  markets  in 
which  their  endeavors  should  logically  be  rewarded  by 
a  gratifying  and  permanent  success. 

Our  exports  of  electrical  machinery,  appliances,  and 
materials  have  increased  57  per  cent  in  the  last  two 
years.  The  latest  available  figures  are  as  follows: 
Seven  months  ended  July  31,  1914,  $12,630,559;  similar 
period,  1915,  $13,170,367;  similar  period,  1916,  $19,930,- 
130.  Taking  the  normal  year,  1913,  with  exports  of 
$26,773,000,  we  find  that  about  $9,000,000  went  to 
Canada  and  about  $5,000,000  to  South  America,  the  two 
making  up  more  than  one-half  of  the  total  electrical 
exports.  Japan  and  its  possessions  took  about  $2,440,- 
000  of  the  remainder.  This  leaves  only  about  $10,000,- 
000  worth  of  our  electrical  goods  that  were  sold 
throughout  the  rest  of  the  world.  Exports  to  Australia 
and  Tasmania  during  this  period  amounted  to  $1,115,- 
000,  to  New  Zealand  $217,000  and  to  the  great,  develop- 
ing country  of  China  a  meager  $120,250. 

The  situation  is  this :  The  export  trade  that  our  elec- 
trical manufacturers  have  to-day  is  bulked  in  Canada, 
South  America  and  Japan.  And  the  last-named  country 
is  beginning  to  make  electrical  goods  of  its  own,  and 
not  only  to  supply  its  own  needs  to  a  certain  extent  but 
also  to  meet  the  electrical  manufacturers  of  the  world 
in  open  competition  in  foreign  markets.  Japan  is  bring- 
ing its  electrical  goods  into  South  America,  into  China, 
into  Australia,  and  even  into  our  own  country. 

Far  Eastern  Markets  Untouched 

It  is  apparent  from  the  above  figures  that  the  rich 
markets  of  the  Far  East,  especially,  are  practically  un- 
touched by  our  export  trade  in  this  line.  Moreover, 
our  electrical  manufacturers  have  laid  no  foundations 
for  the  future  upbuilding  of  an  export  trade  with  these 
countries  as  they  develop  electrically.  But  there  is, 
among  such  manufacturers,  a  rapidly-growing  apprecia- 
tion of  the  opportunities  presented  for  developing  a 
strong  export  trade,  and  a  keener  realization  of  the 
absolute  necessity  for  doing  this  and  doing  it  at  once. 

A  national  association  of  electrical  manufacturers, 
with  a  membership  of  about  250  representatives  and 
associate  representatives,  recently  mailed  a  question- 
naire to  each  member  company.  This  questionnaire 
requested  the  views  of  the  member  oh  foreign  trade. 
The  replies  showed  that  85  per  cent  of  the  manufac- 
turers desire  to  develop  export  trade.  At  the  present 
time  it  is  estimated  that  not  more  than  5  per  cent  of 
them  have  any  appreciable  foreign  business,  and  those 


that  are  now  actually  exporting  are  not  furnishing  any 
great  amounts  of  the  markets  overseas. 

Notwithstanding  the  fact  that  their  plants  are  oper- 
ating now  at  their  utmost  capacity  in  practically  all 
cases,  and  that  in  their  best  judgment  they  will  be  al- 
most equally  busy  for  at  least  two  years  to  come,  these 
executives  still  feel  the  necessity  of  extending  their 
markets.  With  the  changing  world  conditions,  they 
must  look  for  new  markets,  and  the  most  promising 
field  is  abroad. 

No  Serious  Attempt  Made  to  Market  Goods 

Many  of  these  manufacturers  have  filled,  or  are  fill- 
ing, a  certain  number  of  foreign  orders.  In  the  major- 
ity of  cases,  however,  the  orders  that  have  been  received 
have  been  the  result  of  inquiries  made  by  foreign  pur- 
chasers who  were  forced  by  war-time  conditions  to  place 
orders  wherever  they  could  get  them  filled  within  a 
reasonable  length  of  time.  A  few  companies,  to  be 
sure,  have  for  some  time  made  a  vigorous  effort  to 
secure  export  business,  but  on  the  whole  it  may  be 
said  that,  outside  of  the  larger  electrical  manufacturers 
who  have  established  branch  plants  or  offices  abroad, 
little  has  been  done  in  the  way  of  a  serious  attempt  to 
sell  American  electrical  goods  in  foreign  markets.  A 
great  many  of  the  manufacturers  have  indicated  their 
willingness  to  receive  orders  from  abroad  by  appoint- 
ing agents  in  foreign  countries,  but  in  most  cases  it 
appears  that  (before  the  war,  at  least)  the  principal 
result  of  their  efforts  was  to  place  their  prices  and  data 
in  the  hands  of  representatives  of  foreign  manufac- 
turers. 

Under  existing  conditions,  therefore,  we  have  the 
situation  of  foreign  buyers  coming  to  our  manufac- 
turers and  expressing  an  urgent  desire  for  our  elec- 
trical products.  We  have  not  sold  these  in  competition. 
The  purchasers  from  abroad  simply  must  have  goods, 
and  our  manufacturers  took  the  orders  to  the  extent  of 
their  ability  to  deliver  them. 

Also,  in  probably  the  majority  of  cases  the  foreign 
purchasers  have  had  to  take  whatever  our  manufac- 
turers could  furnish  them,  and  at  our  own  terms.  They 
have  been  forced  to  accept  our  standard  apparatus  and 
supplies,  even  though  their  purchases  were  to  be  used 
where  standards  and  conditions  were  entirely  different 
from  our  own.  To  a  certain  extent  this  gives  our  manu- 
facturers an  opportunity  to  develop  a  demand  for  our 
American  standards,  but  it  is  questionable  whether  cer- 
tain export  fields,  such  as  Latin  America  and  China, 
will  be  able  to  develop  electrically  if  they  are  compelled 
to  accept  only  the  higher-quality,  and  accordingly 
higher-priced,  American  standard  apparatus  and  mate- 
rials. For  some  time  past  Australia,  New  Zealand  and 
South  Africa  have  demanded  materials  of  good  quality, 
but  it  is  at  least  doubtful  whether  the  Latin  American 
market  can  be  educated  away  from  European  electrical 
goods  (which  are  generally  cheaper  than  ours  and  in- 
ferior to  them)  to  such  an  extent  that  our  manufac- 
turers, supplying  the  market  with  standard  products 
used  in  American  construction  practice,  can  on  that 
basis  retain  the  export  trade  they  have  already  built  up 
and  are  apparently  continuing  to  increase. 

Many  manufacturers  seem  to  regard  the  present  com- 
mercial conditions  as  normal.    But  in  reality  the  present 
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market  is  somewhat  abnormal,  and  if  they  would  retain 
the  trade  that  is  now  theirs  they  must  plan  earnestly 
and  judiciously  for  the  future.  By  determining  the  re- 
quirements of  the  different  markets  and  meeting  them 
without  undue  sacrifice  of  manufacturing  efficiency, 
they  must  lay  foundations  now  upon  which  to  build  the 
structure  of  their  export  trade. 

The  foregoing  does  not  mean  that  some  of  our  elec- 
trical manufacturers  have  not  already  sought  to  meet 
the  special  requirements  of  their  foreign  customers. 
For  instance,  one  manufacturer  has  developed  a  line  of 
sockets,  receptacles  and  switches  that  have  met  with 
great  success  in  South  America,  replacing  similar  Euro- 
pean devices.  This  has  not  required  a  complete  new 
line  of  special  parts.  In  the  socket,  for  instance,  the 
outer  shell  and  two  porcelain  items  are  new.  The  rest 
of  the  socket  is  made  up  of  standard  pieces  such  as  are 
used  in  the  ordinary  grade  of  American  socket.  Com- 
paring it  even  superficially  with  a  European  socket,  it 
is  at  once  apparent  that  the  American  product  is  supe- 
rior. The  manufacturer  increases  the  production  of 
his  standard  parts  to  a  great  degree,  and  still  meets 
the  requirements  of  this  particular  foreign  market. 
His  socket  is  actually  far  better  than  the  European 
article,  which  formerly  had  the  sale,  and  the  manufac- 
turer declares  that  he  will  be  able  to  meet  European 
competition  in  normal  times,  in  spite  of  cartel-system 
buying  and  selling,  long-time  credits,  etc.,- provided  he 
is  not  placed  at  a  disadvantage  in  the  purchase  of  his 
raw  materials. 

Market  for  Motors  Being  Investigated 

In  the  apparatus  line,  also,  manufacturers'  associa- 
tions are  studying  the  requirements  in  the  export  mar- 
kets, and  developments  are  being  made  in  the  motor 
field  with  the  view  of  furnishing  standard  lines  rated 
in  the  same  manner  as  are  European  motors.  In  export 
trade  the  practice  of  European  manufacturers  has  been 
to  submit  motors  rated  on  the  basis  of  the  maximum 
output,  while  in  this  country  the  practice  is  to  give 
ratings  that  allow  overload.  This  has  naturally  placed 
our  manufacturers  at  a  disadvantage  in  certain  markets. 

As  a  result  of  the  questionnaire  previously  referred 
to,  which  indicated  that  85  per  cent  of  the  members  of 
a  manufacturers'  association  are  on  record  as  desiring 
to  build  up  an  export  business,  it  is  evident  that  our 
American  electrical  manufacturers  are  awakening  to 
the  possibilities  of  the  broader  markets.  In  the  last 
two  years  they  have  experienced  a  period  of  tremendous 
activity.  Their  plants  have  been  extended  and  their 
working  forces  increased.  Through  the  effect  of  the 
European  war  not  only  has  their  domestic  and  foreign 
business  been  expanded  far  beyond  peace-time  limits, 
because  of  the  military  demand  for  materials  of  all 
classes,  but,  in  addition,  they  have  been  called  upon  to 
supply  markets  that,  prior  to  the  war,  were  controlled 
by  belligerent  countries. 

With  the  end  of  the  war  conditions  will  naturally 
change,  and  for  these  economic  readjustments  our  man- 
ufacturers must  be  effectively  prepared.  Conditions 
to-day  afford  no  dependable  indication  as  to  what  may 
occur  in  the  future  when  European  manufacturers  are 
again  in  full  competition  with  our  electrical  factories 
in  the  export  markets.  It  may  reasonably  be  assumed 
that  our  production  will  fall  off,  at  least  temporarily. 
The  extent  of  such  a  decrease  will  depend  upon  how 
soon,  and  how  well,  our  electrical  manufacturers  take 
advantage  of  their  unusual  opportunities  and  meet  the 
present  and  future  demands  of  the  purchasers  abroad. 

When  an  electrical  manufacturer  who  has  studied  his 
foreign  business  is  asked  why  he  seeks  export  trade 
he  may  explain  his  position  by  tracing  an  up-and-dowm 
curve  in  space,  saying  that  foreign  business  "smooths 


out  his  production  curve."  He  has  found  that  it  tends 
to  fill  in  the  "valleys"  in  his  production  curve  without 
increasing  the  "peaks."  This,  it  need  scarcely  be  said, 
is  the  condition  that  the  manufacturer  desires.  The 
low  sections  of  his  production  curve  mean  lowered 
manufacturing  efficiency.  If  he  can  fill  in  the  "valley" 
without  material  increase  in  the  "peaks,"  he  increases 
his  annual  output  with  the  same  general  overhead  ex- 
pense, this  last  being  practically  the  same  whether  he 
is  operating  at  75  per  cent  of  his  capacity  or  at  100  per 
cent.  The  more  he  can  run  his  plant  at  full  capacity, 
the  more  he  spreads  his  overhead  charge  and  the  lower 
the  production  cost.  Foreign  trade  broadens  the  field 
from  which  the  demand  for  his  product  comes.  The 
broader  the  field  the  more  uniform  is  the  demand,  the 
better  the  "load-factor"  and  the  lower  the  cost  of 
production. 

Then  again,  there  is  the  result  of  a  broadened  mar- 
ket that  is  akin  to  the  practice  of  "spreading"  invest- 
ments. Because  of  local  factors,  economic  conditions 
may  be  better  in  certain  places  than  in  others,  and  this 
again  helps  in  steadying  the  demand.  This  is  very 
apparent  here  in  the  United  States.  When  crops  are 
good  in  the  Northwest,  that  section  of  the  country  offers 
a  good  market  for  manufactures  of  all  kinds,  though 
business  may  be  slow  in  other  sections.  Naturally, 
manufacturers  who  cultivate  the  whole  United  States 
as  a  market  feel  the  effects  of  such  conditions  far  less 
than  those  who  market  their  goods  in  only  a  few  states. 
The  same  steadying  effect  is  noted  through  the  develop- 
ment of  foreign  trade. 

Again,  in  certain  lines,  export  business  has  a  stabiliz- 
ing effect  that  is  due  to  seasonal  conditions.  The  do- 
mestic market  for  electric  fans,  for  instance,  varies 
with  the  weather  that  prevails  during  the  summer 
months.  A  year  or  two  ago,  when  the  United  States, 
in  general,  experienced  a  cold,  rainy  summer  season,  a 
great  many  manufacturers  suffered  greatly  because  the 
sale  of  fans  was  only  a  small  percentage  of  the  normal 
demand.  They  had  the  stock  ready  for  the  market  as 
usual,  but  were  compelled  to  carry  a  great  proportion 
of  it  over  to  the  next  season.  In  some  cases  manufac- 
turers were  to  some  extent  relieved  through  the  fact 
that  their  jobbers  had  to  carry  the  stock  over.  Abroad, 
weather  conditions  were  more  nearly  normal,  and  the 
development  of  foreign  trade  would  have  relieved  the 
situation  somewhat.  Also,  whereas  the  domestic  de- 
mand is  practically  all  confined  to  the  summer  season, 
an  export  business  in  the  tropics  would  make  for  a 
greater  uniformity  of  production. 

The  dollars  and  cents  value  of  export  trade  to  Amer- 
ican electrical  manufacturers  is  apparent.  They  need 
only  to  study  and  to  supply  the  requirements  of  foreign 
purchasers  as  they  do  those  of  our  own  country.  The 
markets  are  open  to  development,  and  the  American 
electrical  manufacturers  can  and  must  develop  them. 


Large  Demand  for  Japanese  Goods 

The  European  war  has  had  the  effect  of  increasing 
demands  from  China  and  India,  and  also  from  Russia 
for  wire  and  cable  of  Japanese  manufacture  according 
to  the  Japan  Chronicle.  The  demand  for  domestic  re- 
quirements has  also  increased,  chiefly  as  a  result  of  a 
revival  of  activity  in  general  electric  enterprises  and 
the  government  extension  of  the  telephone  service. 

In  addition  to  wire,  electrical  apparatus  is  being  man- 
ufactured very  largely.  Since  the  war  began  it  has 
been  very  difficult  to  import  dynamos,  and  Japanese 
manufacturers  have  endeavored  to  make  the  larger  class 
of  dynamos  that  were  formerly  imported.  This  ambi- 
tion, it  is  reported,  has  now  been  achieved. 
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Incandescent  Lamp  Policy  of  Edison  Companies 

Report  of  Lamp  Committee  Gives  Statistics  on  Performances  of  Lamps,  Shows  the  Purchases 

Made  by  Member  Companies  and  Deals  with  PoHcy  Association 

Should  Follow  in  Using  Lamps 


ONE  of  the  most  influential  if  not  the  most  impor- 
tant working  committees  of  the  Association  of 
Edison  Illuminating  Companies  is  the  lamp  com- 
mittee. Drawing  from  experiences  of  member  companies, 
from  tests  made  for  them  and  from  observations  in  the 
field  at  large,  its  work  is  authoritative,  exhaustive  and 
instructive.  Close  contact  with  manufacturers  of  lamps 
also  enables  it  to  acquire  first-hand  knowledge  of  all 
developments  consummated  or  in  contemplation.  While 
the  report  itself  is  only  intended  for  member  companies 
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FIG.    1 — ANNUAL    LAMP    DEMAND    OF    MEMBER   COMPANIES 

and  is  invariably  read  to  them  in  closed  session,  we  are 
enabled  through  the  courtesy  of  the  chairman  of  the 
committee  to  present  in  abstract  some  of  its  important 
features  and  recommendations. 

The  early  part  of  this  year's  report  was  devoted  to 
an  analysis  of  member  companies'  demand  for  incandes- 
cent lamps,  showing  distribution  among  types  and  sizes. 
Fig.  1  shows  the  total  demand  for  all  types  and  sizes 
expressed  in  number  of  lamps  shipped. 

Fifty-four  of  the  seventy  member  companies  who  are 
located  in  the  United  States  obtained  their  .incandes- 
cent lamps  subject  to  test,  their  purchases  amounting 
to  about  93  per  cent  of  the  total  lamp  purchases  of  the 
entire  association  membership. 

Detailed  statistics  of  test  results  including  acceptance 
tests  applied  prior  to  purchase  and  life  tests  upon  sam- 
ples of  lamps  shipped  show  that  15  per  cent  of  all 
lamps  were  individually  examined  and  tested  for  phys- 
ical defects,  while  2.6  per  cent  of  all  lamps  were  photo- 
metered  in  the  course  of  acceptance  tests. 

Efficiency  ratings  for  "Mazda"  vacuum  lamps  have 
not  been  altered  during  the  past  year,  and  no  rating 
specifications  for  "Mazda  C"  lamps  are  as  yet  agreed 
upon.  The  rating  of  "Mazda  C"  lamps  in  general,  how- 
ever, is  inferior  to  that  of  "Mazda  B"  lamps. 

Attention  is  called  in  the  report  to  the  y2-watt  ap- 
pellation applied  to  gas-filled  lamps  abroad,  and  it  is 
pointed  out  that  this  is  a  misnomer,  being  attained  only 
in  the  largest,  most  efficient,  compensator  types,  and 
only  then  when  the  specific  consumption  is  expressed  in 
watts  per  mean  horizontal  candle-power  of  the  lamp. 

The  extensive  life-testing  performed  during  the  past 
year  for  the  member  companies  has  indicated  that  in 


general  the  useful  life  of  "Mazda"  lamps  equals  the 
guarantees  put  out  by  the  manufacturers.  In  a  few  of 
the  less  important  sizes  there  has  been  a  shortage, 
though  in  no  case  has  this  assumed  serious  proportions. 

Aging  Performance 

It  will  be  recalled  that  "Mazda"  vacuum  lamps  are 
issued  by  the  manufacturers  before  the  aging  process 
is  completed,  and  that  the  lamps  do  not  at  first  yield 
their  true  initial  candle-power.  Typical  performance 
during  the  first  few  minutes  of  burning  until  this  stable 
value  is  attained  is  illustrated  in  Fig.  2  for  the  more 
important  sizes  of  lamps. 

Diversity  of  Performance 

In  Fig.  3  the  dots  indicate  the  hours  of  failure  of 
individual  lamps  and  the  estimated  candle-power  just 
prior  to  failure. 

Lamps  of  smaller  sizes  manifest  a  tendency  to  burn 
out  during  the  earlier  hours,  while  lamps  of  larger  sizes 
tend  to  continue  in  service  for  a  longer  period  with 
lesser  candle-power  values  than  those  shown  in  the 
diagram.  Typical  performance  of  "Mazda"  lamps  of 
one  size  is  shown  in  Fig.  4. 

Blue  Bulb  or  Daylight  Lamps 

Following  are  test  statistics  of  the  so-called  "day- 
light" lamps: 

150- Watt  300-Watt 
Size  Size 

Initial  candlepower 63%  65% 

Useful  life   74%  64% 

Total  life   less  than  70%  75% 
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FIG.    2 — AGING    CURVES   OF    "MAZDA"    LAMPS 

The  report  featured  a  discussion  of  means  of  reduc- 
ing the  brightness  of  filaments  by  the  employment  of 
either  diffusing  glass  bulbs  or  coated  bulbs.  It  dis- 
cussed likewise  the  possible  employment  of  tinted  dif- 
fusing bulbs  for  the  same  purpose. 

The  report  closes  with  a  discussion  of  the  present 
status  of  operating  voltage  standardization  and  a  sur- 
vey of  member  companies'  lamp  practice  covering  all 
activities,  from  the  ordering  of  lamps,  through  their 
receipt  and  operation  in  service,  to  the  final  scrapping 
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of  the  lamps  after  use.    Some  matters  of  general  import 
included  in  the  report  are  as  follows: 

Standardization  of  Lamp  Sizes 

In  the  estimation  of  the  committee  the  adoption  of 
the  50-watt  "Mazda"  lamp  resulted  in  a  finer  gradation 
of  sizes  than  appears  to  be  desirable.  It  occurred  to 
the  committee  and  to  the  manufacturers  that  an  excel- 
lent range  of  sizes  for  future  standardization  would 
consist  of  15,  25,  50,  75  and  100-watt  lamps.  Some 
advance  has  been  made  in  this  direction.  The  20-watt 
lamp,  long  considered  a  supernumerary,  has  experienced 
a  reduced  demand.  Already  the  use  of  the  50-watt 
lamp  has  decreased  the  demand  for  40-watt  lamps  and 
60-watt  lamps.  Made  available  after  the  beginning 
of  the  past  year,  and  only  now  being  adopted  by  many 
member  companies,  the  50-watt  lamp  has  already  suc- 
ceeded in  making  a  considerable  place  for  itself  on 
Edison  circuits.  If  its  use  can  be  promoted  in  place  of 
the  40-watt  lamp,  the  Edison  companies  may  retire  the 
latter  from  service.  The  new  75-watt  gas-filled  lamp 
fits  in  a  vacancy  in  the  desirable  future  gradation  which 
has  just  been  outlined.  This  range  appears  to  be  within 
reach,  and  the  most  important  immediate  step  toward 
its  adoption  appears  to  be  the  promotion  of  the  use  of 
the  50-watt  lamp.  This  lamp  was  urged  upon  the  con- 
sideration of  Edison  companies  as  desirable  of  adoption 
as  the  standard  central  station  lamp  for  general  use. 

Objection  to  Concentrated  Filament  Lamps  in 
Small  Sizes 

The  large  size  "Mazda"  gas-filled  lamps  are  very 
largely  employed  within  diffusing  enclosures  which  re- 
duce the  high  brilliancy  of  the  filament.  Small  concen- 
trated filament  lamps,  whether  of  the  vacuum  or  the 
gas-filled  type,  are  more  likely  to  be  used  without  such 
protection.  Thus  misused,  the  committee  says,  they 
are  a  source  of  glare,  and  operate  to  the  detriment  of 
electric  lighting  by  reducing  its  pleasing  qualities  and 
giving  rise  to  complaints.  Also  the  concentrated  bright- 
ness of  such  filaments  is  likely  to  prove  misleading  in 
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that  the  light  production  appears  to  be  greater  than  is 
really  the  case.  Thus  inadequate  illumination  may  be 
provided  from  sources  which  are  misjudged  as  being 
excessively  powerful.  In  the  estimation  of  the  commit- 
tee it  would  appear  to  be  to  the  interests  of  all  con- 
cerned to  do  everything  possible  to  prevent  the  general 
use  of  small  size  concentrated  filament  lamps  with 
exposed  filaments. 

Flux  Rating  for  Illuminants 
Previous  reports  of  the  committee  have  discussed  the 
theoretical  advantages  of  rating  in  terms  of  total  flux 
of  light.  Each  year  these  advantages  appear  to  be  more 
important.  The  development  of  the  gas-filled  incandes- 
cent lamp  has  brought  the  practical  necessities  of  the 
case  before  the  Edison  Association  in  a  manner  which 
will  not  be  denied.  During  the  past  year  the  manufac- 
turers have  embodied  either  mean  spherical  candle- 
power  or  total  lumens  in  their  published  lamp  data  in 


place  of  mean  horizontal  candle-power,  and  have  ex- 
pressed efficiencies  in  lumens  per  watt.  It  appears  that 
the  use  of  light  flux  with  the  lumen  as  the  unit  is  im- 
minent. If  this  change  in  practice  is  to  come,  the 
committee  suggests  that  the  Edison   companies  might 


o  >J/  useful  Life,  all  Lamps 
^AvLife  of  SO  Per  Cent  Lamps,  wh/ch  Failed  above  30 
Per  Cent  Candle poner 


130 

120 

J    110 

•  S   100 
c 

t     90 

4- 
c 

4) 

?     60 


0  200       400       600        800       1000        1200      HOC 

Hours 
FIG.    4 — PERFORMANCE   OF    50-WATT    "MAZDA"    LAMPS 

as  well  promote  it  and  secure  the  advantages  of  the 
more  logical  and  scientific  rating  as  soon  as  possible. 
The  committee  restates  its  recommendation  of  last  year 
that  member  companies  familiarize  themselves  with  the 
new  units  and  gradually  bring  them  into  practice. 

The  personnel  of  the  lamp  committee  is  as  follows: 
J.  W.  Lieb,  New  York  Edison  Company,  chairman; 
C.  L.  Edgar,  Boston;  W.  W.  Freeman,  Cincinnati; 
Samuel  Insull,  Chicago;  Joseph  B.  McCall,  Philadel- 
phia, and  Thomas  E.  Murray,  New  York. 


An  Ultra- Violet  Ray  Generator 

Peter  Cooper  Hewitt  discloses  in  patent  No.  1,197,629 
what  is  claimed  to  be  an  exceedingly  eflficient  form  of 
ultra-violet  ray  generator.  The  efficiency  of  a  vapor 
electric  apparatus  as  a  source  of  ultra-violet  rays  de- 
pends to  a  great  extent  on  the  material  of  which  the 
negative  electrode  is  composed  when  its  vapor  serves 
to  carry  the  current.  By  employing  thallium  or  caesium 
in  a  vapor  electric  apparatus,  a  large  proportion  of  rays 
having  a  wave  length  of  2000  to  4000  microns  is  found 
to  be  emitted. 

The  exhausted  container  has  a  chamber  at  one  end 
and  a  mercury  electrode,  and  at  the  other  end  a  re- 


ULTRA-VIOLET    RAY    GENERATOR 

cess  containing  an  electrode  of  thallium  or  caesium  with 
a  starting  band  and  lead-in  wire.  The  starting  band 
is  connected  by  a  conductor  with  the  lead.  The  elec- 
trode acts  as  an  anode  and  the  other  electrode  as  a 
cathode.  As  the  passage  of  current  through  the  de- 
vice vaporizes  the  thallium  or  caesium,  this  material 
gives  oflf  ultra-violet  rays  under  the  influence  of  the 
current",  which  rays  may  be  utilized  for  the  various 
sterilizing  purposes  or  for  promoting  chemical  and 
physical  action  in  solid  and  liquid  substances. 
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Rewarding  Ably -Managed  Public  Utilities 

Application  of  the  London  Sliding  Scale  and  Other   Plans  for  Bringing  Out  Efficiency  in 

Central  Station  Management 
By  Samuel  W.  Fleming,  Jr. 

of  ihc  Firm  of  Farley  Gannett,  Consulting  Engineer,  Harrisburg,  Pa. 


A  PUBLIC  service  commission  engineer  recom- 
mended certain  improvements  costing  several 
thousand  dollars  lor  the  power  plant  of  a  small 
eastern  electric  company.  The  manager  also  recom- 
mended the  changes  to  carry  out  the  work,  and  money 
was  borrowed  with  the  help  of  the  personal  indorse- 
ments of  stockholders.  The  results  were  so  gratifying 
that  the  utility  wrote  an  enthusiastic  letter  to  the  com- 
mission thanking  it  for  the  suggestion.  In  a  short 
time,  however,  the  utility  was  directed  to  lower  rates, 
so  that  the  gain  in  operating  economy  was  oflfset  by  the 
enforced  reduction  in  rates. 

The  manager  then  followed  his  operation  costs  more 
closely  and  found  that  by  spending  $1,500  he  could 
effect  a  saving  of  several  hundred  dollars  a  year.  But 
he  had  had  his  lesson,  and  when  the  same  engineer 
made  another  inspection  and  suggested  this  further 
change  the  manager  refused  to  consider  it. 

In  the  manager's  opinion  it  is  not  proper  to  spend 
the  company's  money  and  add  further  to  the  responsi- 
bilitj^  of  the  stockholders  if  the  expenditure  does  not 
benefit  the  latter.  The  company  takes  the  risk  of  losing 
its  investment  and  the  owners  of  the  property  assume 
greater  responsibilities  by  putting  out  more  notes  and 
bonds  against  the  property  to  no  purpose. 

A  conscientious  executive  feels  responsible  both  to 
the  community  he  serves  and  to  the  company  that  em- 
ploys him,  but  his  work  and  initiative  should  not  result 
in  benefit  merely  to  the  community. 

This  attitude,  perhaps,  is  not  as  public  spirited  as  it 
should  be,  but  it  is  a  natural  and  perfectly  human  atti- 
tude. Without  exception  it  is  safe  to  say  that  men 
operating  properties  sincerely  desire  to  improve  service 
and  lower  rates  constantly,  provided  the  company's  in- 
terest is  safeguarded.  If  there  were  a  proper  incentive 
to  better  operating  conditions,  utility  managers  would 
be  continually  urging  their  directors  to  raise  money 
for  improvements. 

A  bonus  system  for  utilities  has  been  suggested  and 
partially  tried.  Broadly  it  means  sharing  the  economies 
resulting  from  able  management  between  the  company 
and  the  community  under  the  supervision  of  public 
service  commissions.  There  has  been  a  recent  decision 
in  a  western  state  permitting  a  company  to  capitalize 
the  favorable  location  of  its  power  plant  at  the  mouth 
of  a  coal  mine  to  the  extent  of  sharing  this  advantage 
with  the  community.  If  thus  encouraged  to  effect 
economies  by  building  large  power  plants  where  coal  is 
cheapest  other  companies  will  be  able  to  offer  lower 
rates  to  consumers  and  return  higher  dividends  to  stock- 
holders. If  there  had  been  no  recognition  of  the  claim 
to  capitalize  plant  location,  there  would  be  little  incen- 
tive for  others  in  that  state  to  take  a  similar  step,  in- 
volving large  investment  in  new  power  plant  equipment. 

Several  bonus  methods  have  been  worked  out  in  Great 
Britain,  principally  for  gas  companies.  For  example, 
a  standard  price  for  gas  and  standard  rate  of  return 
are  established,  and  as  the  price  of  gas  is  reduced  there 
is  allowed  a  corresponding  increase  in  rate  of  return 
to  the  stockholders.  A  similar  method  to  reward  effi- 
cient operation  has  been  adopted  in  connection  with  the 
Boston  Consolidated  Gas  Company.  In  1905  the  Massa- 
chusetts Legislature  appointed  a  committee  to  study 


the  so-called  "London  sliding  scale,"  and  in  1906  applied 
it  to  the  Boston  Consolidated  Gas  Company.  Gas  at 
90  cents  and  dividends  at  7  per  cent  were  fixed  as 
standards.  For  every  5-cent  decrease  in  price  of  gas 
there  is  allowed  a  1  per  cent  increase  in  rate  of  divi- 
dends. The  price  since  1907  has  been  80  cents  per  1000 
cu.  ft.  of  gas  and  dividends  generally  have  been  at  the 
rate  of  9  per  cent  since  that  time.  The  trial  period  of 
ten  years  has  just  terminated. 

Last  March  the  Board  of  Gas  and  Electric  Light 
Commissioners  for  Massachusetts  recommended  that 
tha  act  of  1906  be  declared  void  unless  certain  changes 
were  made  in  the  provisions  of  the  act.  The  writer 
believes  the  board  was  influenced  in  its  conclusions  by 
the  intricate  organization  of  the  corporation  in  ques- 
tion, with  .its  constituent  and  holding  companies.  The 
point  has  been  raised  that  there  may  be  a  tendency 
under  a  sliding  scale  system  to  always  pay  out  dividends 
to  the  limit  that  a  reduction  in  rates  permits,  even  if 
by  so  doing  at  times  maintenance  and  depreciation  re- 
serve are  skimped.  For  the  continuance  of  the  sliding 
scale  system  the  board  recommended  certain  changes  in 
the  provisions  of  the  act,  among  them  three-year  in- 
stead of  ten-year  periods  for  establishing  standards, 
and  also  additional  power  on  the  part  of  the  board  over 
the  regulation  of  the  system.  However,  in  spite  of  this 
recommendation  the  Legislature  declined  to  interfere. 
The  matter  may  come  up  again  next  year. 

General  opinion  in  Great  Britain  is  favorable  to  the 
sliding  scale,  for  it  has  been  almost  uniformly  success- 
ful there.  It  would  not  follow  necessarily  that  the  plan 
would  always  work  the  same  way  in  other  countries. 
There  are  inevitable  differences  in  local  conditions, 
traditions  and  characteristics.  Nevertheless  it  is  true 
the  world  over  that  good  service  follows  able  manage- 
ment, and  able  management  exists  where  it  is  recog- 
nized and  rewarded.  The  reverse  is  also  true  that  poor 
service  is  a  result  of  poor  management,  and  the  latter 
is  invariably  found  where  ability  is  neither  recognized 
nor  rewarded. 

It  has  also  been  suggested  that  regulating  bodies 
rate  companies  periodically  according  to  merit,  and  then 
grant  them  higher  or  lower  incomes,  depending  on  the 
rates  and  service  offered.  Each  property  manager  is 
thus  in  competition  with  the  records  of  previous  years 
of  his  own  property  as  well  as  the  present  and  past 
records  of  other  companies  of  the  same  character.  Con- 
sumers and  stockholders  alike  have  a  real  interest  in 
the  ability  of  the  management  to  make  good.  Ineffi- 
ciency means  lower  dividends  to  the  stockholder  and 
no  benefits  to  the  consumer.  Efficiency  means  higher 
dividends  and  lower  rates. 

These  methods  are  by  no  means  impracticable,  but 
to  work  them  out  justly  in  practice  requires  a  vast 
amount  of  analysis  and  study.  The  result,  however,  is 
worth  the  effort.  If  by  spending  $5,000  a  small  utility 
is  able  to  increase  its  dividends  by  1  per  cent,  and  if 
a  large  company  has  to  spend  say  $500,000  to  attain 
a  like   result,   each   usually  makes   a  wise  investment. 

If,  however,  the  public  service  commission  should 
say :  "Your  dividends  are  too  high ;  you'll  have  to  lower 
your  rates,"  would  there  be  any  incentive  to  make  any 
such  expenditure?     Would  it  not  be  fairer  for  a  com- 
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mission  to  say,  "We  extend  congratulations  for  your 
initiative.  We  believe  able  management  should  be  re- 
warded, and  we  will  allow  an  increase  in  your  net 
earnings  to  the  extent  that  the  total  saving  is  shared 
with  the  consumers"?  Then  the  operating  staff  would 
be  keen  to  put  into  effect  further  economies  and,  per- 
haps, in  a  short  time  rates  could  be  lowered  again. 

The  normal  growth  of  business  might  not  justify  this 
1  per  cent  increase  in  dividends  in  ten  years.  By  that 
time  the  commission  would  lower  rates  to  put  the  prop- 
erty on  a  7  per  cent  basis,  but  the  consumer  would, 
nevertheless,  have  to  wait  the  ten  years  to  get  the 
reduction  in  rates.  If,  on  the  other  hand,  a  bonus 
system  such  as  outlined  were  applied,  a  reduction  of 
rates  might  be  had  in  six  months. 

Although  this  may  appear  to  be  largely  theorizing, 
there  have  been  actual  experiences  similar  to  the  one 
described  above.  Certainly  there  are  wisdom  and  jus- 
tice in  a  bonus  system.  It  is  used  widely  in  other  lines 
of  industry,  and  could  be  just  as  well  applied  to  obtain 
the  best  results  in  management  of  public  service  prop- 
erties. Human  nature  cannot  be  regulated  out  of  the 
operation  of  public  utilities.  Personality  cannot  be 
ruled  out.  Enthusiasm  and  efficiency  of  organization 
ebb  and  flow  with  the  enthusiasm  and  efficiency  of  the 
directors  and  president  and  managers  and  superin- 
tendents. Consumers  and  stockholders  alike  recognize 
this  principle  and  are  thankful  that  regulating  bodies 
recognize  it.  The  latter  should  never  be  allowed  to 
forget  it. 

An  ably  managed  utility  means  one  that  is  giving 
good  service  and  earning  money.  One  might  substi- 
tute "is  giving  good  service  because  it  is  earning 
money."  If  regulation  ever  becomes  so  strict  that  there 
can  be  neither  recognition  nor  reward  for  able  manage- 
ment there  will  not  be  able  management.  This  means 
inadequate  returns  for  capital  and  indifferent  service. 


City  authorities  and  representatives  of  commissions 
believe  in  the  wisdom  and  justice  of  rewarding  initia- 
tive and  use  of  brains,  but  are  suspicious  of  the  ones 
across  the  fence.  Utility  managers  and  stockholders 
across  the  fence  are  suspicious  in  turn  of  regulating 
bodies. 

By  personal  contact  each  is  learning  that  the  repre- 
sentative of  the  other  point  of  view  is  remarkably  like 
himself.  The  more  they  work  together  the  more  the 
astonishing  fact  is  brought  out  that  the  other  fellow 
possesses  qualities  for  which  he  is  never  given  credit. 
If  the  bonus  system  is  a  stimulus  to  give  improved 
service  at  lower  rates  why  not  apply  it? 

HYPOTHETICAL  TABLE  FOR  ELECTRIC  COMPANY 


No-Bonus  Ststem 


Bonus  System 


AVERAGE   RATE  PER  KILOWATT-HOUR 

AVER.\GE  RATE  PER  KILOWATT-HOnR 

Period 

Large 

Company, 

Cents 

Small 

Company, 

Cents 

Return  on 
Invest- 
ment, 

per  Cent 

Large 

Company, 

Cents 

Small 

Company, 

Cents 

Return  on 
Invest- 
ment, 

Per  Cent 

start 

3 

2.95 

2.85 

2.65 

2.5 

7 

6.9 
6  75 

6 
6 
6 

i.75 
2.5 
2.35 
2.25 

7 

6.75 
6  5 
6  35 
6.25 

6 

Sixth  month 

6.5 
7 

Ninth  year 

Tenth  year 

6.65 
6.5 

6 
6 

7.25 
7.5 

According  to  the  hypothetical  table  sho\vn  herewith 
consumers  will  wait  ten  years  under  a  no-bonus  system 
to  obtain  lowered  rates  granted  them  in  one  year  under 
a  bonus  system.  Rates  under  a  bonus  system,  more- 
over, will  always  be  lower  at  any  period  than  rates 
under  the  no-bonus  system,  so  that  offhand  it  would 
appear  that  it  pays  to  reward  ably-managed  utilities. 


Equipping  Motor  Trucks  for  Central  Station  Service 

How  Electric  Service  Companies  Are  Equipping  Trucks  for  Lamp  Installation,  Maintenance 

and  Trouble-Shooting  Service 


ASIDE  from  employing  specially  equipped  motor 
trucks  for  performing  underground  and  overhead 
construction  work  as  outlined  in  the  Sept.  30  issue 
of  the  Electrical  World,  many  central  station  com- 
panies are  finding  that  they  are  specially  useful  in  main- 
taining street  lighting  systems  and  answering  trouble 
calls.  While  gasoline  vehicles  are  being  used  in  a  num- 
ber of  instances  for  these  services,  it  is  under  just  such 
operating  conditions  as  characterize  this  work  that  elec- 
tric vehicles  show  their  advantages.  For  example,  stops 
are  frequent,  the  radius  of  travel  usually  is  not  great, 
the  periods  between  travel  permit  the  batteries  to  re- 
cuperate considerably,  electricity  is  available  for  operat- 
ing portable  lamps,  tools,  etc.,  and  the  maintenance  or 
trouble  men,  instead  of  special  chauffeurs,  can  operate 
the  vehicles. 

As  an  indication  of  how  trucks  can  be  equipped  for 
street-lamp  maintenance  and  emergency  service  the  ac- 
companying illustrations  are  presented,  with  brief 
descriptions  of  their  constructions  and  methods  of 
operation. 

Street  Lamp  Installation  Methods 

In  New  York  City  the  installation  of  lampposts  has 
been  considerably  facilitated  by  the  use  of  trucks 
equipped  with  derricks  and  motor-driven  winches.  Two 
types  of  this  equipment  are  shown  herewith,  one  having 


a  latticed  steel  stiff  leg  for  erecting  tall,  heavy  poles, 
and  the  other  having  a  shorter  wooden  derrick  for  cor- 
respondingly shorter  and  lighter  pole  erection.  Not 
only  are  these  derricks  used  for  erecting  the  poles,  but 
also  for  unloading  them  from  the  delivery  trucks.  When 
the  smaller  derrick  is  used  for  erecting  tall  poles,  the 
standard  is  usually  placed  with  its  base  near  the  point 
of  erection  and  raised  into  position  about  its  base  as  a 
support.  With  the  larger  derrick,  however,  the  con- 
duit forming  the  core  of  the  post  can  be  erected  first 
and  the  base,  column  and  lamp  bracket  hoisted  in  turn 
and  lowered  over  the  conduit.  The  maximum  weight 
that  can  be  lifted  with  the  steel  derrick  is  about  700  lb. 

This  derrick  consists  of  two  4  in.  by  5.25  in.  channels 
latticed  together  to  form  a  column  26  ft.  long.  About 
6  ft.  from  the  lower  end  are  attached  two  steel  braces 
which  with  the  boom  are  hinged  to  a  6-in.  by  6-in. 
angle  iron  running  across  the  tail  of  the  truck.  When 
erecting  poles  the  boom  is  held  in  an  inclined  position 
by  two  head  guys  and  two  rods  connecting  the  lower 
third  point  with  a  structural  frame  attached  to  the 
truck  chassis. 

A  12-in.  sheave  and  steel  strap  block  with  a  similar 
diameter  are  provided  at  the  outer  and  hinged 
ends  of  the  boom  respectively  to  guide  a  2-in.  manila 
used  in  hoisting.  When  the  truck  has  to  pass  under 
low  clearances  the  brace  rods  can  be  detached  from  the 
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Lamp  Maintenance,  Trouble-Service  and  Lamppost  Erecting  Trucks 

A-Lamp  trimmers-  tower  truck  which  can  be  driven  from  either    seat    and    which  if.    ^^^^^^^  J^f^^^  T°mvvos^^Puml''li^tlng 
(Philadelphia  Electric   Company);   B-Truck  equipped   with  derrick  and  motor-dr.yen  winch  for  erectin^^^ 

Light,  Heat  &  Power  Company)  ;  /—Direct-current  district  emergency  truck  (Commonwealth  Edison  Company). 
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boom,  a  rope  attached  thereto  and  led  over  the  tackle 
block,  shown  suspended  from  crossbar  over  the  tail  of 
the  truck,  to  the  winch  drum.  Then  with  the  head  guys 
released  the  boom  can  be  lowered  by  letting  out  the  rope 
on  the  winding  drum.  It  may  be  pointed  out  that  stiff 
legs  are  usually  placed  under  the  tail  of  the  truck  when 
using  the  derrick  to  transfer  the  load  directly  to  the 
ground. 

Lamp  Maintenance  Truck 
For  cleaning  lamps  and  maintaining  street  units  in 
operating  condition,  trimming  trees  around  lamps,  etc., 
the  New  York  Edison  Company  makes  use  of  several 
types  of  tower  trucks,  two  of  which  are  shown  herewith. 
The  towers  on  both  of  these  are  elevated  and  lowered 
by  motors  operated  from  the  vehicle  battery,  thus  sav- 
ing considerable  of  the  time  which  is  usually  wasted  in 
performing  this  operation  manually.  Limit  switches 
are  provided  to  prevent  over  elevation  and  so  the  truck 
cannot  be  moved  unless  the  tower  is  collapsed.  In  addi- 
tion to  this  safety  precaution  wire  deflectors  are  at- 
tached to  the  top  of  the  steel  tower  cage  to  protect  the 
tower  man  in  case  the  truck  passes  under  low-hanging 


suitable  for  the  rather  heavy  service  required.  Small 
transformers  are  carried  on  these  vehicles  at  times. 

The  electric  trucks  used  in  overhead  emergency 
service  are  being  re-equipped  with  bodies  very  similar 
to  the  Ford  bodies,  replacing  an  earlier  design  less 
suited  to  the  service.  These  electric  trucks  are  Walker 
0.5-ton  machines.  Both  the  electric  vehicles  and  the 
Fords  are  provided  with  tarpaulin  coverings. 

Trouble  calls  in  the  direct-current  district  are 
handled  with  a  2-ton  Walker  electric  truck.  This  is 
equipped  with  a  body  into  which  are  built  numerous 
compartments,  bins  and  drawers  to  store  the  necessary 
equipment,  tools,  spare  parts,  etc.,  for  making  emer- 
gency repairs  on  junction  boxes  and  either  cable  or 
Edison  tube  mains.  The  truck  is  equipped  with  manhole 
screens  and  guards,  jumper  cables  for  keeping  cus- 
tomers in  service  during  repairs,  a  ladder,  galvanized 
iron  pump,  digging  tools,  fuses  and  miscellaneous  parts 
and  all  equipment  necessary  to  work  on  110-220-volt 
live  conductors.  Two  extension  cords  and  80-volt  lamps 
are  provided  as  part  of  the  equipment.  They  may  be 
connected   with    plugs    mounted    on    the   machine   and 


FIG.    1 — ELECTRIC   TRUCK   PULLING    UNDERGROUND   CABLE,   USED   BY    COMMONWEALTH    EDISON    COMPANY 


wires.  Motor  control  switches  are  placed  so  that  the 
towers  may  be  operated  from  the  cage  cr  driver's  seat. 
Some  of  the  truck  towers  are  equipped  with  revolvable 
offset  platforms  for  attending  lamps  hanging  inside  curb 
lines. 

Trucks  Equipped  for  Emergency  Service 

For  taking  care  of  trouble  calls  in  the  outlying  over- 
head districts  of  Chicago,  the  Commonwealth  Edison 
Company  has  recently  installed  in  this  service  three 
Ford  chassis  with  special  bodies.  These  supplement  six 
electric  trucks  used  in  this  service  and  are  utilized  to 
facilitate  the  clearing  of  trouble  in  the  far-outlying  ter- 
ritory where  the  roads  are  bad,  runs  long,  speed  an 
important  factor,  and  in  general,  where  the  limitations 
of  the  electric  trucks  make  their  use  less  practicable. 
The  Ford  bodies  are  built  with  a  cabinet  on  each  side, 
providing  compartments  and  bins  for  various  sized 
bolts,  linemen's  tools,  rubber  goods,  fuses,  insulator 
trays,  etc.  A  100-amp.,  6-volt  storage  battery  is  car- 
ried to  operate  an  8-in.  automobile  searchlight  mounted 
on  the  dash,  which  is  effective  in  locating  trouble  at 
night  without  climbing  poles. 

The  rear  axles  of  these  cars  are  specially  reinforced 
so  that  a  large  part  of  the  weight  of  the  body  and  load 
is  transmitted  directly  to  the  rear  wheels,  the  axle  being 
thus  relieved.  The  wheels  themselves  are  also  rein- 
forced by  plates  at  the  hub  and  the  cars  are  thus  made 


operated  from  the  vehicle  battery  for  illumination  when 
night  work  is  necessary.  A  small  battery  hand  lamp  is 
also  carried  for  quick  inspection  work.  This  truck  is 
on  duty  night  and  day  and  is  kept  either  at  the  under- 
ground division  tool  room  or  adjacent  garage.  It  is 
placed  on  charge  as  soon  as  it  comes  in  from  any  run 
at  all,  so  that  it  is  practically  always  fully  charged. 

A  fleet  of  sixteen  3-ton  White  trucks  is  being  used  by 
the  Cleveland  Electric  Illuminating  Company.  Tower 
trucks  of  the  same  make  are  employed  by  a  Massa- 
chusetts company  for  service  comparable  with  lamp 
maintenance. 

The  New  York  Edison  Company  makes  use  of  electric 
trucks  in.  the  underground  construction  department 
which  are  equipped  so  that  a  cable  pulling  line  can  be 
led  out  from  the  front,  from  either  side  or  from  the  rear 
of  the  truck,  thus  permitting  the  truck  to  be  placed  so 
it  will  least  obstruct  traffic.  The  winch  is  installed  be- 
low the  chauffeur's  seat.  In  addition,  there  are 
stanchions  for  windine:  and  unwinding  -'^H-in.  steel  rope 
over  winch  drums,  cable  wheels  for  mounting  cable  reels 
when  cables  are  being  pulled  into  conduits  and  skids  to 
fasten  to  the  tail  of  the  truck  for  loading  and  unloading 
cable  reels.  All  electric  trucks  are  equipped  with  lamp 
leads  from  the  storage  battery  so  that  light  can  be 
furnished  to  carry  on  work  at  night.  When  the  truck 
cannot  be  kept  on  the  job  the  leads  are  connected  with 
the  nearest  street  lamp. 
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For  making  short  line  extensions  and  service  drops 
the  Commonwealth  Edison  Company  utilizes  a  specially 
constructed  and  equipped  3-ton  Walker  Electric  Com- 
pany truck.  Like  the  truck  used  in  underground  cable 
work,  mentioned  in  the  Sept.  30  issue,  it  is  equipped 
with  a  body  into  which  compartments,  drawers  and 
bins  are  built  for  conveniently  carrying  the  various 
materials,  apparatus  and  tools  needed.  The  compart- 
ments on  the  rear  end  carry  the  through  bolts,  those  on 
one  side,  the  crossarm  bolts  and  other  shorter  bolts, 
brackets,  salt  pail,  furnaces,  etc.  Those  on  the  other 
side  are  equipped  with  nine  trays  bearing  twelve  pins 
each  on  which  insulators  may  be  carried.  In  addition 
there  are  other  compartments  on  this  side  for  rubber 
goods,  linemen's  tools,  block  and  tackle,  etc.  One  three- 
section  extension  ladder  is  carried  on  brackets  on  the 
side  posts  on  one  side  and  an  alley-arm  ladder  on  the 
other. 

A  feature  of  convenience  to  the  men  in  making 
out  their  reports  and  charge  tickets  is  the  writing  board 
shown  on  the  side  next  to  the  rear  end  post.  The  tops 
of  the  compartment  sections  form  seats  for  the  men 
going  from  one  job  to  another.  The  tailboard  when  let 
down  forms  the  rear  steps  into  the  body.  The  floor 
boards  in  the  aisle  are  removable,  so  that  access  may 
be  had  to  the  storage  battery.  A  tarpaulin  is  provided 
for  covering  over  the  entire  body  of  the  truck  in  bad 
weather. 

The  Benton  Harbor-St.  Joseph  (Mich.)  Railway  & 
Light  Company  has  equipped  a  1-ton  electric  truck 
which  is  used  by  its  line  crew  with  a  motor-generator 
charging  set  which  permits  the  use  of  this  vehicle  for 
line  work  in  country  as  well  as  in  city  construction. 
The  truck  can  be  charged  at  any  transformer  installa- 
tion. The  motor-generator  set  is  rated  at  2  hp.,  110 
volts  on  the  motor  end  and  40  amp.,  80  volts  on  the 
generator  end.  The  arrangement  of  this  unit,  together 
with  the  necessary  starting  and  control  apparatus  just 
back  of  the  driver's  seat,  is  shown  in  an  illustration 
published  in  the  Aug.  26,  1916,  issue  of  the  Electrical 
World,  page  425.  The  cost  of  installing  the  charging 
set,  including  material  and  labor,  was  $185.  This  truck 
as  equipped  with  a  forty-cell  Exide  battery,  together 


FIG.    2 — TWO    ELECTRIC    TRUCKS    USED    BY    BENTON     HARBOR 
(MICH.)    COMPANY 

The  right-hand  vehicle  is  for  delivery  work  and  the  other  one  is 
for  line  construction  service.  The  latter  is  equipped  with  a  motor- 
generator  set  so  the  vehicle  may  be  charged  in  the  field,  thus 
increasing  its  cruising  radius. 

with  another  which  is  used  for  light  work  by  the  com- 
pany, is  shown  in  Fig.  2. 

Up  to  a  short  time  ago  the  Southern  California  Edi- 
son Company  disposed  of  its  obsolete  automobiles  for 
the  nominal  sum  of  $50  to  $100.  Recently,  however, 
the  idea  was  conceived  that  the  old  cars  might  be  con- 
verted into  trailers  for  material  and  construction  trucks. 


Carrying  out  this  thought,  six  roadsters,  which  had 
been  condemned  on  account  of  excessive  operating  cost, 
were  dismantled  of  driving  parts  and  suitable  bodies 
provided.  Incidentally,  the  operating  mechanisms  were 
sold  for  more  than  had  been  obtained  previously  for  the 
entire  vehicle.  These  trailers  were  painted  with  a  dis- 
tinctive color  and  sent  to  different  districts  where  they 
are  used  in  conjunction  with  automobiles  having  a  ca- 


FIG.    3- 


-EMERGENCY-SERVICE    TRUCK    USED   BY    THE   NEW    YORK 
EDISON   COMPANY 


pacity  of  1500  lb.  or  less.  It  may  be  pointed  out  that 
these  trailers  impose  a  much  smaller  load  on  the  power 
truck  hauling  them  than  would  ordinary  wagons  with 
sleeve  bearings  and  steel-tired  wheels,  and  may  be  run 
at  much  higher  speeds. 

While  these  trailers  allowed  room  for  men  on  the 
motor  truck,  and  permitted  transporting  more  material 
than  could  be  handled  formerly,  they  are  not  suited  to 
carrying  very  large  transformers  because  of  the  height 
of  the  bodies  and  the  load  rating.  With  these  limita- 
tions in  view,  new  trailers  have  been  constructed  as 
follows:  The  rear  axle  is  4%  in.  by  4%  in.  in  cross- 
section,  while  the  corresponding  wheels  are  equipped 
with  42-in.  by  12-in.  rubber  tires  and  the  largest  Tim- 
ken  bearings  obtainable  on  the  Coast.  The  front  axle  is 
3.75  by  4  in.  in  cross-section  and  arched.  Suspended 
below  these  axles  so  as  to  clear  the  ground  by  about  10 
in.  is  a  bed  which  is  15  ft.  long  by  4  ft.  wide  and  made 
of  1.5-in.  by  6-in.  clear  maple  flooring  supported  by 
frames  which  consist  of  6-in.  by  8-in.  Oregon  pine 
timbers. 

The  first  load  carried  consisted  of  three  400-kva. 
transformers  weighing  8300  lb.  each  carried  on  the 
trailer  and  2  tons  of  transformer  oil  in  drums  trans- 
ported on  the  motor  truck.  This  load  was  hauled  by  a 
2-ton  truck  having  a  gear  ratio  of  9  to  1.25  from  Ocean 
Park  to  Los  Angeles  in  four  and  one-half  hours.  Except 
on  one  small  hill  the  truck  was  operated  on  high  gear. 
From  an  examination  of  the  road  over  which  the  load 
was  hauled  no  mark  could  be  noticed  from  the  tires. 
One  special  advantage  that  obtains  from  the  use  of  this 
trailer  is  the  elimination  of  many  expensive  shipping 
details. 

For  instance,  instead  of  having  to  stencil  each 
crossarm  with  the  company's  name,  as  is  required  when 
transporting  them  by  freight,  they  are  now  carried  by 
truck.  Extra  labor  is  also  avoided  with  transformers, 
as  to  insure  safety  against  breakage  they  have  to  be 
crated  for  freight  shipment,  but  do  not  have  to  be  for 
truck  transportation. 
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August  Output  Record  Breaker 

Central   Stations  Sell  During   Month    1,880,000,000-Kilowatt-Hours    for  Which    the    Income 

Was   Approximately   $31,000,000 


DURING  the  month  of  August  last  the  energy  out- 
put from  the  central  stations  of  this  country,  ac- 
cording to  the  returns  received  by  the  Electrical 
World  from  more  than  60  per  cent  of  the  industry,  was 
larger  than  in  any  previous  month  in  the  history  of  the 
industry.  This  output  amounted  to  1,880,000,000  kw.- 
hr.,  which  is  larger  than  any  previous  month's  output 
by    15,000,000    kw.-hr.      In    comparison    with    August, 

TABLE  I— CENTRAL-STATION  RETURNS  FOR  TWELVE-MONTH  PERIOD 


Income  from  the  Sale  op 

Energy 

Kw.-Hr.  Output 

Percent- 

age of 

Industry 

Repre- 

Per 

Per 

sented 

1915 

1914 

Cent 
In- 
crease 

1915 

1914 

Cent 
In- 
crease 

Sept 

65 

18,547,170 

17,074,927 

8.6 

1,003,606,094 

871,573,412 

15.1 

Oct 

65 

20,112,813 

18,329,490 

9.8 

1,087,786,658 

949,288,459 

14.7 

Nov 

65 

21,899,048 

19,720,232 

11.6 

1,150,669,073 

948,704,941 

21.3 

Dec 

64 

23,418,774 

20,962,264 

11.8 

1,230,655,404 

1,004,108,399 

22.5 

1916 

1915 

1916 

1915 

Jan 

65 

25,286,336 

22,352,721 

13.2 

1,200,672,452 

984,205,683 

22.0 

Feb 

65 

22,133,485 

19,175,537 

15.3 

1,121,452,738 

869,537,132 

29.1 

March.. . 

65 

22,027,627 

18,722,742 

17.8 

1,212,363,217 

969,888,339 

25.2 

April 

64 

21,206,946 

18,375,014 

15.5 

1,137,602,995 

920.464,917 

23.1 

May .... 

64 

20,345,529 

17,559,786 

16.0 

1,170,143,766 

944,681,881 

24.0 

June. . . . 

64 

20,254,732 

17,551,769 

15.4 

1,170,679,212 

968,724,416 

21.0 

July 

64 

19,553,225 

17,108,992 

14.3 

1,152,166,978 

955,067,459'  20  8 

Aug 

63 

19,373.315 

16,852,939 

15.0 

1,186,552,930 

950,313,758    25.0 

1915,  this  output  was  a  gain  of  approximately  300,000,- 
000  kw.-hr.,  or  more  than  twice  the  monthly  output  of 
the  combined  New  England  States,  a  gain  of  25  per  cent. 
On  the  other  hand,  the  August  income  was  less  than 
that  for  the  previous  months,  although  the  rate  of 
growth  was  comparable.  August  earnings  amounted  to 
approximately  $31,000,000.  This  is  a  gain  of  15  per 
cent  or  roughly  $4,000,000  in  comparison  with  the 
August,  1915,  earnings. 


The  tremendous  gain  in  output  was  noticeable 
throughout  the  entire  country,  particularly  so  in  New 
England.     According  to  the  returns  the  New  England 

TABLE  III-PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  UNITED   STATES— CITIES  GROUPED   BY   SIZE 


Nov. 

Dec. 

Jan. 

Feb. 

Mch. 

April 

May 

June 

July 

Aug. 

INCOME: 

Group  1 

9.8 

10  2 

10  7 

14.1 

16  0 

13  9 

14.4 

14.9 

13.8 

13.6 

Group  2 

12  8 

13.8 

21  3 

20  0 

18.5 

17.0 

17.5 

17  7 

17.2 

20  0 

Group  3 

18  0 

19.8 

18.3 

20.7 

28.1 

24.7 

26  2 

21.8 

19  5 

20  5 

Group  4 

11  9 

13.fi 

13.1 

15.7 

17.3 

17.4 

15.1 

no 

8.9 

12.1 

Group  5 

13.0 

13.0 

7.2 

18.5 

26.5 

16  1 

24  0 

15.3 

12.2 

16.0 

OUTPUT: 

(5roup  1 

17.0 

19.0 

19.0 

25.4 

22.0 

20  0 

21.3 

18.7 

18  7 

21.5 

Gro\ip  2 

29.0 

31.5 

28  0 

40.6 

28  1 

25.5 

18.0 

17.5 

23.5 

.34  7 

Group  3 

36.0 

33.0 

33.2 

39.6 

39.0 

37.7 

40  0 

21.8 

27.8 

31  3 

Group  4 

18.0 

16.3 

22.6 

29.7 

18.2 

22.7 

23.0 

19.3 

16.0 

28.3 

Group  5 

13.4 

9.7 

8.5 

22.4 

29.9 

32.0 

33.2 

19.0 

11.6 

17.6 

TABLE  IV— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  NEW  ENGLAND  STATES-CITIES  GROUPED 
ACCORDING  TO  SIZE 


Nov. 

Dec. 

Jan. 

Feb. 

Mch. 

April 

May 

June 

July 

Aug. 

INCOME: 

Group  1 

13.8 

14.8 

16  5 

18.0 

21  5 

16  0 

17.0 

16.4 

12.6 

9.6 

Group  2 

12.7 

16.1 

15.4 

19  9 

19  0 

21  2 

19.5 

19.8 

20.6 

16.5 

Group  3 

15  5 

22.8 

22.1 

29.7 

.38.7 

15.5 

24.0 

18.2 

21.2 

14.0 

Group  4 

9.0 

9  6 

11.3 

15.1 

18  1 

13  2 

13  5 

7.2 

6.2 

11  5 

Group  5 

13.7 

23.5 

20.6 

26  3 

54.5 

27.6 

27  0 

21.7 

14.9 

17  5 

OUTPUT: 

Group  1 

28.7 

26.2 

29.0 

38.5 

30  9 

25.0 

28.2 

30.0 

19  2 

31  3 

GrouD  2 

30.0 

26.5 

26.0 

36  8 

27  8 

31  4 

33.2 

26.3 

14  1 

35  4 

Group  3 

23.0 

22.5 

39,5 

41.6 

49.0 

38.1 

43.0 

15  0 

31.4 

48.0 

Group  4 

20.1 

18.5 

15.0 

23.0 

17.4 

36.1 

30.0 

V.^. 

26.6 

53.5 

Group  5 

51.0 

14.5 

22.6 

25.6 

58.7 

71.8 

54.4 

31.7 

13.5 

21.3 

States  apparently  took  a  tremendous  jump  in  power 
load  in  the  month  of  August.  The  combined  output, 
however,  of  this  section  is  considerably  smaller  than 
that  of  any  other  section  of  the  country,  and  a  new  fac- 


TABLE  II— CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELX'E-MONTH  PERIOD 


k 

New  England  States 

k 

Atlantic  States 

ll 

Central  States 
(Illinois  Excluded) 

I  A 

P 

Pacific  and  Mounttun  States 

11 

Month 

^ 

•^  v 

a  fe 

■s« 

-e: 

t!« 

«S< 

n=^ 

c  a 

S  b 

1915 

1914 

oi- 

SE? 

1915 

1914 

h  2 

U 

1915 

1914 

a  V 

§b 

1915 

1914 

a. 

fs^ 

£ 

(i^ 

P, 

£•5 

<£ 

D.S 

September. 

66 

2.162,064 

1,949,663 

no 

68 

7.288,842 

6,904,245 

5.5 

57 

6.285.358 

4.691.751 

12.6 

88 

3.664.216 

3,387,717 

8.2 

October, . . 

66 

2,327,214 

2,073.059 

12  3 

68 

8,096,982 

7,550.808 

7.2 

57 

5.820.653 

5.153.314 

13.0 

88 

3.798.012 

3,477,061       9.3 

November. 

66 

2,472,539 

2,188,049 

13  0 

67 

8,894.805 

8.158,589 

9.0 

57 

6.342.582 

5.554,226 

14.2 

88 

4.069,996 

3,703,124      10.0 

a 

December. 

66 

2,817,557 

2,448,813 

15  0 

67 

9.335.396 

8,529,866 

9.4 

57 

6.983.909 

6,063,349 

lo  1 

88 

4,150,045 

3,773,810      10.0 

1916 

1915 

1916 

1915 

1916 

1915 

1916 

>l 

January.. . 

66 

2,819,144 

2,432,177 

15  0 

67 

9.589.347 

8,564,488 

12  0 

57 

7.834,831 

6,717,799 

16.6 

88 

4,182,114 

3,823,166       9.4 

o 

February.. 

66 

2,599,760 

2,185,967 

18.8 

67 

8,978,797 

7,854,345 

14.3 

57 

6.660.062 

5.568.337 

19.  V 

88 

3,761,364 

3,443,182       9.3 

M  arch  

66 

2,595,777 

2,122,177 

22.0 

67 

8,998,962 

7,660,667 

17.5 

57 

6.470.612 

5,394.2.'".0 

20.1 

88 

3.787.926 

3,386,286      11.9 

April 

64 

2,221,544 

1,808.749 

17  0 

67 

8.794.056 

7,596,567 

15.8 

56 

6.289.092 

5.292.974 

19.0 

88 

3.825.701 

3.520,381 

8.8 

M 

M  ay 

65 

2,103,585 

1,7H8,219 

17  0 

67 

8,226,231 

7,131,063 

15  4 

56 

0,085,407 

5,123,132 

18  7 

88 

3,874,270 

3,469,871 

11.6 

June 

65 

2,208,994 

1,906,233 

16  0 

67 

8,045,839 

6,905,114 

16.5 

56 

6,007,742 

5,143,452 

16.9 

88 

4,017,208 

3,-539,137 

13. S 

July 

65 

2,130,084 

1,875,'^24 

13  7 

67 

7,832,928 

6,731,106 

16,3 

56 

5,838,779 

5,014,185 

16.4 

85 

3,636.814 

3,381,978 

7.6 

Aug 

60 

2,062,522 

1,806,416 

14.4 

65 

7,709,844 

6,621,832 

16.4 

55 

5,866,201 

4,998,427 

17.3 
__ 

16.1 

85 

3,685,288 

3,380,588 

9.0 

H 

September. 

66 

74,835,203 

63,716,224 

17  3 

68 

358.765,971 

319,549,780 

12.3 

57 

286,893,057 

247,046,941 

88 

279,133,989 

237,795,633 

17.5 

0, 

October . . . 

66 

82,508.951 

69,882,867 

18.3 

68 

400,516.741 

353.685,472 

13  3 

57 

305,962,017 

268,972.416 

13.  V 

88 

292.885,613 

November. 

66 

87,193,883 

69,359,620 

25  8 

67 

420.584.253 

355,151.259 

18,5 

57 

333.528.905 

269.870.536 

23  V 

88 

301.772,412 

248.913,893      21.0 

December. 

66 

99.744,195 

80,446,521 

24  1 

67 

447.158,465 

373.213.316 

20,0 

57 

363,859.444 

293,266,707 

24.1 

88 

311.034,100 

249,996,678     24.5 

1916 

1915 

1916 

1915 

1916 

1915 

1916 

1916 

66 

97.072,794 

77,029,974 

26  2 

67 

431,201,554 

356,809,437 

20,8 

57 

362,121,067 

284,407,361 

27.5 

88 

301,645,060 

258,982,414      16  5 

February.. 

66 

92.855,679 

68,982,535 

34  8 

67 

411.715,612 

320,924.478 

28.1 

57 

339,326,360 

252,816.291 

34.1 

88 

268,653.564 

220,662,826 

Ti  1 

66 

97,321,924 

74,958,898 

29  9 

67 

439,660,902 

349,347,454 

26.0 

57 

360,872,072 

282.179.673 

28. U 

88 

304,327.753 

2.55,450,143 

19.3 

X 

April 

64 

84,769.660 

64,816,830 

30  8 

67 

403,223,021 

326,574,302 

23.4 

56 

344,866.175 

273.367,413 

26.4 

88 

302,386.347 

253,778,348 

19.2 

May 

65 

84,719,642 

64,318,892 

31  S 

67 

409,529,049 

3,33.585,886 

22.0 

56 

345,860,257 

275.328.229 

25.6 

88 

328,793,900 

266,599,708 

23.2 

^ 

65 

87,829,797 

60,. 506, 884 

27  6 

67 

390,630,887 

327, 541,. 507 

21.2 

56 

350,015, IfiO 

288,982,024 

21.2 

88 

328,996,5.53 

277,915,476 

July 

65 

85,317,206 

71,160,365 

19  8 

67 

401,179,678 

333,771,-509 

20  2 

56 

345,480.295 

2.82,625,397 

22.1 

8.1 

308,668.330 

260,430,191 

18.6 

i4 

.4ug 

60 

91,483,834 

67,1. '59,659 

36  2 

65 

420,995,398 

335,306,199 

25.5 

55 

352,680,966 

279,313,072 

26.5 

86 

319,674,420 

267,140,952 

19  7 
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tory  of  any  considerable  size  placed  upon  central  station 
lines  would  make  an  appreciable  impression  on  the  com- 
parative figures. 

Another  rather  hopeful  sign  for  the  month  of  August 
is  to  be  discovered  in  the  Far  Western  States.  With 
the  month  of  May  registered  as  the  climax  for  growth, 
returns  for  succeeding  months  showed  less  percentages 

TABLE  V-PERCENTAGE  KATE  01'  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUU  OUTPUT  FOR  ATLANTIC;  STATES-CITIES  GROUPED  BY  SIZE 


INCOME: 
Group  I 
Group  2. 
Group  3 . 
Group  4. 
Group  5 . 

OUTPUT: 
Group  1 . 
Group  2 . 
Group  3. 
Group  4 
Group  5. 


Nov.     Dec.     Jan.     Feb.     Moh.     April    May     June     July     Aug 


7.6 
15.0 
10.0 
14.4 
14.6 


16.0 
26.6 
22.1 
22.0 
18.6 


8.3 
14.0 
13.1 
15.3 
12.2 


20.1 
25.5 
16.6 
18.9 
20.6 


11.1 
18.2 
11.9 
17.4 
16.0 


21.1 
26.4 
20.1 
15.6 
1.5 


13.7 
18.4 
14.6 
19.4 
15.8 


30.8 
33.4 
22.0 
21.8 
24.0 


16.7 
21.2 
20.5 
17.9 
12.2 


29.2 
25.6 
16.0 
20.9 
13.1 


15.1 
18.5 
15.3 
19.5 
15.6 


26.1 
35.6 
13.7 
19.0 


14.5 
21.7 
17.7 
14.0 
13.0 


25.5 
11.3 
18.0 
12.6 
35.0 


16.4 
21.9 
12.0 
15.4 
15.2 


13.1 
31.8 
13.2 
19.7 
11.1 


16,8 
18.5 
H.2 
10.0 
13.0 


23.4 

27  4 
11.5 
16.3 
13.5 


16.0 
23.0 
15.0 
14  7 
19.4 


28.6 
33  8 
15.4 
29.  !t 
20.4 


of  growth  in  comparison  with  previous  years.  For 
August,  however,  the  growth  curve  assumed  a  rise. 
Whether  this  is  a  flash  in  the  pan  or  is  indicative  of 
what  is  to  come  is  not  known. 

August  totals  bring  those  for  the  year  to  Aug.  31  up 
to  an  income  of  $265,000,000  and  an  output  of  more 

TABLE  VI— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  CENTRAL  STATES— CITIES  GROUPED  BY  SIZE 


Nov.     Dec.     Jan.     Feb.     Moh.    April     May     June     July     Aug 


INCOME: 
Group  1 . 
Group  2 . 
Group  3 . 
Group  4 . 
Group  5 . 


17.0 
10.8 
24.0 
19.8 


OUTPUT: 

Group  1 j  22.0 

Group  2 21.5 

Group  3 43  0 

Group  4 I  .S6.7 

Groups 17.3 


15.8 
9.8 
25.1 
18.3 
18.0 


21.9 
31.0 
41.2 
18.5 
20.6 


14  3 
25.5 
24.3 
9.6 
5.7 


24.9 
2»  8 
32.5 
53.4 
13.3 


18.3 
20.5 
27.0 
20.2 
11.1 


30.3 
44.0 
44.0 
41.0 
15.9 


19.3 
19.1 
23  0 
22.9 
14.4 


25.2 
32.3 
40  6 
31.9 
19.1 


18.2 
18.0 
26.7 
22  8 
9.4 


24.7 
23.9 
43.5 
39.2 
10.1 


18.0 
17.4 
27.2 
24.1 
21.3 


25.0 
19.5 
41.0 
38.5 
14.7 


16.4 
17.5 
20.5 
17.5 
12.6 


23.8 
12.3 
31.8 
31.3 
4.0 


15.8 
17.8 
18.6 
17.6 
6.1 


21.0 
26.9 
26  0 
21.3 
8.6 


16.0 
22.5 
17.5 
13.4 
13.2 


23.7 
38,0 
24.6 
16.3 
7.3 


than  14,500,000,000  kw.-hr.  The  growth  in  income  for 
the  first  eight  months  of  the  year  as  compared  with  the 
first  eight  months  of  1915  is  15.3  per  cent,  and  in  out- 
put, 22.6  per  cent.  Estimates  based  on  the  foregoing 
figures  place  the  income  for  1916  at  well  over  $400,- 
000,000  and  an  output  of  over  22,000,000,000  kw.-hr. 

TABLE  VII— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  PACIFIC  AND  MOUNTAIN  STATES— CITIES 
GROUPED  ACCORDING  TO  SIZE 


INCOME: 
Group  1 . 
Group  2 . 
Group  3 . 
Group  4 . 
Group  5. 

OUTPUT: 
Group  1 . 
Group  2 
Group  o. 
Group  4 . 
Group  5. 


Nov. 

Dec. 

7.5 

6.0 

15.7 

17.3 

20.0 

24.6 

4.3 

10.8 

13,5 

3.9 

9.9 

13.1 

51.0 

56.0 

67.0 

67.0 

6.2 

10.5 

8.3 

1.0 

Jan. 

Feb. 

Mch. 

April 

May 

June 

July 

11.6 

6.7 

8.5 

3.9 

7.2 

7.5 

4.5 

t 

t 

18.7 

3. 5* 

2.3 

1.2 

0.6' 

19.7 

22.0 

28.1 

40.0 

39.0 

39  5 

28.3 

3.0 

8.2 

17.5 

11.7 

13.  S 

3.6 

1.0 

10.5 

17.8 

26.3 

12  0 

19  1 

12.8 

13  2 

9.1 

13  0 

22.7 

8.0 

12.0 

8.0 

10.2 

t 

t 

28.3 

3.6* 

2.2 

1.0 

2.0 

56.0 

68.8 

39,0 

80.0 

79.0 

74  5 

56.1 

1.8 

13.8 

18,6 

10.3 

21.8 

10.0 

4.0 

1.0 

20.1 

30.0 

11.7 

17.5 

16.0 

10.8 

.\uK. 


5  3 
0.7 

32.5 
6.0 

14  4 


10.9 
6.5 

57.5 
8.7 

16  3 


•Decrease.    tResults  omitted  owing  to  insufficient  returns. 

The  current  year  thus  promises  to  be  head  and  shoul- 
ders above  any  previous  year  in  the,  history  of  the  in- 
dustry. Coming  on  the  heels  of  lean  years  as  it  did,  in 
which  the  central  stations  to  maintain  a  growth  were 
forced  to  extend  their  new  business  operations  to  the 
limit,  the  present  year  in  many  localities  is  one  of  strik- 
ing contrast.    In  many  localities,  the  old  question  of  ob- 


taining the  business  has  given  place  to  the  new  question 
of  handling  the  business  as  it  arises.  Power  loads  of 
tremendous  proportions  have  been  demanded  practically 
over  night  and  have  taxed  generating  apparatus  to  the 
utmost.  New  equipment  has  been  necessary  but  in 
countless  cases  it  has  not  been  possible  to  obtain  it. 
Such  a  condition  has  led  to  central  stations  in  different 
sections  of  the  country  having  to  refuse  certain  busi- 
ness on  the  grounds  that  it  could  not  furnish  service. 

Of  course,  it  must  be  understood  that  this  latter  con-] 
dition  is  not  general,  because  the  amount  of  new  equip- 
ment that  has  gone  into  central  stations  during  the  cur- 
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FIG.    1 — CENTRAL   STATION    INCOME   AND    OUTPUT    GAIN    BY 
MONTHS    IN    PER    CENT    FOR    UNITED    STATES 

rent  year  has  reached  astonishing  proportions.  It  has 
been  estimated  by  the  Electrical  World  that  during 
the  current  year  3,000,000  kw.  in  steam  turbines  repre- 
sent the  manufacturers'  1916  business  with  central  sta- 
tions, while  in  water  turbines  a  rather  conservative  es- 
timate of  500,000  kw.  has  been  made.  Leaving  out  of 
consideration  gas  and  oil  apparatus,  these  figures  would 
indicate  that  the  central  station  generating  capacity 
will  be  increased  during  the  current  year  by  almost  50 
per  cent. 

The  accompanying  curves  show  graphically  the  per- 
centages of  growth  both  in  income  and  output  contained 
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FIGS.   2   TO  5 — CENTRAL  STATION   INCOME  AND  OUTPUT  GAIN  BY 
MONTHS   IN   PER  CENT   SECTIONALLY 

in  Tables  I  and  II.  The  remaining  tables  show  the  per- 
centages of  growth  both  in  income  and  output  for  the 
companies  grouped  sectionally  according  to  the  size  of 
the  communities  they  serve.  Group  1  includes  those 
companies  operating  in  cities  of  more  than  100,000  in- 
habitants. Group  2  includes  those  companies  operating 
in  cities  having  populations  between  50,000  and  100,000 ; 
group  3,  those  operating  in  cities  between  25,000  and 
50,000;  group  4,  those  cities  between  10,000  and  25,000, 
and  group  5  in  cities  between  5000  and  10,000  inhabi- 
tants. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


BASIS  FOR  MOTOR  SPECIFICATIONS 

How  Steam-Engine  Indicator  and  Integrator  Are  Com- 
bined to  Approximate  Requirements  of  Motors 
Replacing  Reciprocating  Engines 

BY  J.  H.  SCHAKNE 
Duquesne  Light  Company,   Pittsburgh,   Pa. 

Ordinarily  when  the  mean  indicated  horsepower  of 
any  reciprocating  engine  has  to  be  ascertained  indica- 
tor diagrams  are  taken  every  few  minutes  and  the  cor- 
responding speeds  observed.  The  results  of  such  tests, 
while  correct  for  the  particular  engine  cycles  studied, 
will  be  only  approximate  for  average  conditions  and  may 
even  be  widely  different  if  the  load  varies  considerably 
or  if  the  engine  is  an  internal-combustion  unit  which  re- 
ceives varying  impulses  during  non-periodic  intervals. 


FIG.  1 — COMBINED  INDICATOR  AND  POWER  INTEGRATOR 

IN    TWO   FORMS 

Continuous  diagram  indicators  which  record  instan- 
taneous cylinder  pressures  over  periods  of  several  min- 
utes have  been  developed  to  overcome  these  objections, 
but  few  of  these  instruments  indicate  the  engine  speed 
corresponding  to  each  cycle  and  the  diagrams  are  gen- 
erally difficult  to  interpret  because  the  lines  are  in- 
tangled,  as  shown  in  the  accompanying  reproduction  of 
a  continuous  diagram.  Following  one  particular  test 
made  by  the  writer  in  which  such  indicator  diagrams 
were  taken,  it  required  almost  two  months'  time  and 
the  efforts  of  four  men  to  work  up  the  performance  of 
a  machine  driving  a  42-in.  three-high  blooming  mill 
from  a  continuous  diagram  covering  only  a  one-hour 
period.  Since  that  time  continuous  diagram  indicators 
have  been  developed,  which  have  the  advantage  that  the 
lines  do  not  cross  due  to  the  exhaust  lines  being  drav^m 
in  the  same  direction  as  the  expansion  lines  but  use  of 
such  diagrams  also  involves  the  personal  accuracy  of 
obtaining  the  exact  speeds  and  areas  of  each  diagram. 

Because  of  the  aforementioned  objections  the  writer 
has  recently  employed  two  instruments  in  conjunction 
with  each  other  which  will  give  the  mean  horsepower 
directly.  The  equipment  consists  of  a  Maihak  indica- 
tor combined  with  a  Bottcher's  "power  counter"  in  two 
different  forms.  Both  permit  taking  single  cycle  dia- 
grams during  the  period  of  operation,  but  one  permits 
changing  the  diagram  sheet  while  the  counter  is  in 
motion.     An  unlimited  number  of  check  diagrams  may 


therefore  be  obtained.  With  both  types,  the  "power 
counter"  proper  shown  in  Fig.  1  is  fastened  to  a 
standard,  b,  firmly  fixed  to  the  spring  holder  a  of  the 
indicator.  The  standard  top  c  is  held  firmly  against 
the  standard  by  the  wedge  screw  d,  which  may  be  loos- 
ened by  hand.  Movement  of  the  piston  rod  e  is  trans- 
mitted to  the  counter  casing  i  by  the  crosshead  /,  the 


FIG.  2 — SECTION  FROM  A  CONTINUOUS  DIAGRAM  INDICATOR  CARD 

connecting  rods  g  and  the  arm  lever  h.  This  casing  con- 
tains a  mechanism  which  measures  the  diagram  in 
much  the  same  manner  as  a  planimeter,  but  does  so 
automatically  and  while  the  instrument  is  being  used. 
In  this  case,  however,  the  working  wheel  k  bears  on 
the  top  of  drum  r,  rotation  of  k  being  transmitted  by 
gears  to  dial  pointers  I,  m,  n  and  o  reading  in  tenths, 
units,  tens  and  hundreds,  respectively.  Since  the  cas- 
ing i  to  which  wheel  k  is  attached  moves  transverse 
to  the  axis  of  the  drum  with  changes  in  cylinder  pres- 
sure, the  wheel  k  revolves  at  a  speed  proportional  to 
the  distance  from  its  contact  point  to  the  axis  of  the 
drum.  Thus  at  zero  cylinder  pressure  the  wheel  con- 
tact is  at  the  axis  of  the  drum  and  does  not  revolve. 

Indicated  horsepower  can  be  computed  from  the  power 
counter  readings  by  means  of  the  formula:  Indicated 
hp.  =  KZ  -f-  T,  where  Z  is  the  difference  in  readings 
observed  during  any  interval,  T  is  the  length  of  the 
interval  in  minutes,  and  X  is  a  constant  composed  of 


FIG.    3 — SINGLE-CYCLE    INDICATOR    CARD    USED    TO    DETERMINE 
"POWER    COUNTER"    CONSTANT 
In  taking  this  card  an  80-lb.  spring  was  used  and  the  indicator 
constant  was  15.5.     Since  the  mean  area  is  697  sq.  in.  and  the  en- 
gine stroke  5  ft.,  the  power  counter  constant  is  (697  X  15  5  X  5  v 
80)  ~  (3.55  X  33,000)  =  36.7.  ^  A  o  x 

several  other  constants  appearing  in  a  development  of 
the  fundamental  equation  for  indicated  horsepower.  The 
derivation  is  as  follows: 


Ind.  hp. 


PLAN       „,      , 
—  =  PL{D' 


4 


33,000 


33,000 

since  P  =  mean  area  of  all  diagrams  X  scale  of  spring 
{M)  in  pounds  per  square  inch  -=-  length  of  diagram  of 
base  (S),  then  P  =  (CZM)  ^  (SNT),  where  C  is  the 
constant  of  the  instrument  given  by  the  manufacturer, 
the  meaning  of  the  other  symbols  having  been  given 
previously.  Substituting  this  value  in  the  first  equation : 

Ind.  hp.  =  -^  XL(D'—  (f )  ~  N  --  33,000 
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Since  for  any  test,  however,  all  of  the  symbols  except 
Z  and  T  are  constants,  they  can  be  combined  into  one 
constant  K  and  the  N^  cancelled  out,  making  the  equa- 
tion reduce  to  Ihp.  ^  KZ  -^  T  the  form  given  previously. 

Fifteen  months  experience  with  this  apparatus  has 
demonstrated  that  the  equipment  can  be  employed  to 
secure  accurate  data  in  steam  plants  where  the  load  is 
continuously  changing.  Furthermore,  the  instrument 
permits  ascertaining  the  energy  required  during  a  given 
cycle  of  any  operation,  therefore  the  total  energy  con- 
sumption for  any  period  may  be  computed  by  multiply 
ing  the  value  thus  obtained  by  the  number  of  cycles 
which  will  occur  during  that  period.  It  is  not  neces- 
sary to  know  the  speed  of  the  engine  being  tested  when 


6-30 
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FIG.    4 — RECIPROCATING    ENGINE    LOAD    CURVE    OBTAINED    WITH 
COMBINED    INDICATOR   AND   POWER    COUNTER 

The  engine  carrying  this  load  was  a  30-in.  by  60-in.  Bates 
Corliss  engine.  One  of  the  machines  driven,  a  shovel  mill,  con- 
sisted of  three  stands — roughing,  runover  and  finishing  rolls.  They 
were  34  in.  in  diameter  and  the  metal  rolled  ranged  in  thickness 
from  1/16  in.  to  %  in.  The  other  machine,  a  saw  mill,  con- 
sisted of  two  stands — roughing  and  finishing  rolls.  They  were 
26  in.  in  diameter  and  the  metal  rolled  ranged  in  thickness  from 
0.014  in.  to  0.25  in.  Slightly  over  39  tons  of  metal  were  rolled 
with  an  energy  consumption  of  3018  kw.-hr. 

using  this  equipment  since  the  number  of  revolutions 
are  taken  into  account  automatically  in  the  records. 
The  horsepower  that  is  being  developed  at  any  instant 
may  be  ascertained  by  multiplying  the  counter  reading 
by  a  constant  which  is  different  for  each  c'igine  but 
can  be  computed  in  advance  of  the  test.  The  accuracy 
of  the  apparatus  has  been  found  exact  by  comparing 
the  counter  readings  during  a  constant  load  with  re- 
sults computed  from  single  check  diagrams. 

A  steel  rolling-mill  load  curve  plotted  from  data  se- 
cured with  this  apparatus  is  shown  in  an  accompanying 
drawing.  This  curve,  data  computed  therefrom  and 
figures  on  the  total  amount  of  material  rolled  during 
an  average  month  were  employed  in  determining  the 
size  of  motor  and  flywheels,  and  type  of  control  re- 
quired for  replacing  a  steam  drive.  The  information 
was  also  used  in  estimating  the  energy  consumption 
and  operating  cost  per  kilowatt-hour  with  electric  op- 
eration. 


Emergency  Cable  for  Restoring  Interrupted 

Service 

When  a  burn-out  in  any  section  of  its  secondary  sys- 
tem is  so  severe  that  consumers  affected  thereby  cannot 
be  supplied  with  energy  from  another  main  in  the  same 
junction  box,  the  New  York  Edison  Company  provides 
temporary  service  from  an  emergency  cable.  This  con- 
sists of  ordinary  lead-armored  cable,  which  can  be  laid 
along  the  street  curb  or  building  faces,  and  energized 
from  some  nearby  manhole  without  endangering  pedes- 
trians or  street  traffic.  The  service  lines  are  connected 
thereto  by  removing  a  section  of  the  lead  armor  and 
insulation  and  covering  the  exposed  parts  of  the  new 
taps  with  bitumen  or  some  similar  insulating  compound 


that  is  not  easily  injured  by  abrasion.  It  has  been 
found  impracticable  to  provide  permanent  taps  at  regu- 
lar intervals,  because  the  taps  could  not  be  made  to 
correspond  to  the  different  spacings  between  houses, 
apartments,  etc.  Furthermore,  it  would  be  expensive 
to  have  enough  specially  equipped  emergency  cables  for 
each  district.  Under  the  present  arrangements  any 
cable  can  be  used,  hence  delays  in  restoring  service  are 
less  liable  to  occur  when  it  is  found  that  a  secondary 
section  in  unserviceable  and  emergency  equipment  must 
be  secured  in  a  hurry.  The  cables  are  delivered  where 
they  are  needed  by  emergency  trucks.  By  tapping  old 
connections  the  cables  may  be  used  over  and  over  for 
this  purpose. 

By  this  scheme  many  interruptions  to  service  which 
might  have  required  hours  and  even  days  to  remedy 
have  been  "rid  of  their  sting."  For  instance,  some- 
times a  burnout  in  one  cable  will  weld  it  to  the  duct 
or  injure  adjacent  cables  so  that  none  of  them  can  be 
used  or  removed  quickly.  Under  such  conditions  the 
service  taps  are  connected  to  the  emergency  cable,  as 
previously  explained,  and  the  repair  gang  permitted  to 
take  its  time  in  replacing  the  defective  cables.  These 
emergency  cables  are  being  used  extensively  along  the 
site  of  the  new  subway  now  under  construction  in  New 
York  City. 


How  Labels  Aid  in  Handling  and  Replacing 

Proper  Fuse  Sizes 

A  practical  method  for  facilitating  the  handling  and 
replacing  of  fuses  has  been  worked  out  by  E.  D.  Ran- 
som of  the  Brooklyn  Rapid  Transit  Company  for  use  in 
railway  work  which  may  also  be  applied  in  power  plant, 
line  and  maintenance  work.  To  all  external  appearance 
1-amp.  and  10-amp.  cartridge  fuses  are  the  same  with 
the  exception  of  the  rating  label.  Where  a  large  num- 
ber of  different  fuses  are  used  in  the  numerous  circuits 
and  types  of  equipment,  the  average  employee  cannot 
be  expected  to  remember  the  correct  rating  for  each 
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PAPER   LABEL   AND   FUSE    SHOWING   LOCATION    OF   OLD   AND 
NEW  LABEL 

circuit.  The  accompanying  illustration  shows  a  label 
which  is  placed  on  all  fuses  to  aid  in  the  selection  of 
the  proper  size  for  any  circuit.  A  table  is  used  that 
shows  the  fuses  of  different  ratings  tabulated  by  num- 
ber, color  or  size  of  label  and  the  location  in  which  each 
is  used.  For  example,  a  15-amp.  fuse  bears  label  No.  8. 
It  is  pink  in  color  and  is  inscribed  to  show  that  it  can 
be  used  with  22,000-volt  potential  transformers  on  No. 
3  and  4  power  lines  and  No.  3BX  feeder  line.  The 
illustration  shows  the  location  of  the  label  on  the  fuse, 
the  method  of  attaching  and  instructions  as  to  the  divi- 
sion of  coloring. 

When  fuses  are  ordered,  this  information  is  fur- 
nished the  manufacturer,  who  properly  labels  all  fuses 
before  delivery.  By  the  use  of  these  labels  the  proper 
fuse  rating  is  insured  in  its  respective  circuit  by  any- 
one who  can  read,  regardless  of  his  knowledge  of  the 
proper  fuse  required.  In  addition  fuses  are  sorted  and 
stored  easily,  as  it  is  not  necessary  to  stop  and  read  the 
rating  label. 
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Safeguarding  the  Public  in  Line 

Construction  Work 

Strict  observance  of  regulations  requiring  the  display 
of  red  flags  and  lanterns  is  enforced  by  the  Greenfield 
(Mass.)  Electric  Light  &  Power  Company  in  connec- 
tion with  all  construction  work.  Whenever  the  load  on 
a  company  vehicle  extends  over  3  ft.  from  the  rear,  a 
red  flag  is  conspicuously  fastened  at  the  extreme  rear 
end  of  the  load  by  day  and  a  red  light  by  night.  The 
company  does  not  allow  street-lighting  fixtures  to  be 
lowered  on  a  highway  without  first  placing  a  flag  or 
lantern  under  the  light  on  the  roadway.  When  running 
wire  on  a  highway,  a  red  flag  is  placed  at  each  end  of 
the  job,  and  when  crossing  intersecting  streets  with 
conductors  a  red  flag  is  placed  at  least  50  ft.  from  the 
corner  of  the  intersecting  streets.  In  trimming  or  cut- 
ting trees  on  a  highway,  the  company  places  a  red  flag 
at  least  25  ft.  on  each  side  of  the  danger  zone  and  also 
on  the  sidewalks.  Also  when  blasting  on  the  highway 
a  man  is  sent  in  both  directions  on  the  roadway  and  on 
intersecting  streets  within  200  ft.  of  the  blasting  point. 


Oil  Troubles  with  Hydraulic  Governors 

BY   R.    H.   LEWIS 

Oil  pressure  governors  for  medium  sized  water  wheels 
are,  as  a  rule,  reliable  devices  and  give  operators  little 
trouble  due  to  the  mechanism  itself.  In  the  plant  with 
which  the  writer  is  connected,  however,  trouble  has 
been  experienced  with  sticking  of  pilot  valves  due  to 
a  deposit  in  the  oil.  The  deposit  is  apparently  caused 
by  some  action  taking  place  in  the  oil  when  air  was 
pumped  through  it  by  the  pressure  pump.  The  pres- 
sure pump  was  arranged  to  work  all  the  time  circulat- 
ing the  oil  that  was  passed  by  the  governor  and  a  small 
amount  of  air.  Excessive  pressure  was  prevented  by  a 
safety  valve.  The  oxidized  oil  which  formed  the  de- 
posit was  much  like  the  carbon  found  in  gas-engine 
cylinders.  Very  fine  particles  occurred  first,  and  later 
developed  into  quite  large  pieces.  To  keep  the  larger 
particles  out  of  the  delicate  valves  of  the  governor, 
strainers  and  a  special  grade  of  governor  oil  were  used. 
In  addition  one-quarter  of  the  oil  in  each  governor  sys- 
tem was  passed  through  a  fine  milk  strainer  every  other 
day.  Even  with  this  attention,  however,  the  oil  system 
had  to  be  thoroughly  cleaned  and  fresh  oil  substituted 
every  ten  months. 

After  running  nearly  two  years  in  this  manner  the 
pressure  pumps  were  changed  to  the  "open  system,"  in 
which  the  suction  of  the  pump  is  closed  tight  when  the 
oil  in  the  tank  reaches  the  proper  pressure.  The  pump 
then  runs  idle  until  the  pressure  drops  to  about  20  lb., 
when  it  is  again  cut  in  and  allowed  to  pump  the  oil 
which  has  been  passed  by  the  governor  back  into  the 
pressure  tank.  After  the  proper  pressure  is  reached 
the  cycle  is  repeated.  In  this  way  very  little  air  is 
pumped  into  the  oil  system,  and  the  safety  valve  never 
discharges  under  normal  conditions.  Since  a  small 
amount  of  deposit  still  showed  in  the  oil  with  the  "open 
system"  in  operation,  an  oil  filter  was  made  as  shown 
in  the  accompanying  sketch. 

The  filter  consists  of  a  galvanized-iron  tank  some- 
what larger  than  a  barrel  in  which  a  smaller  tank  is 
employed  to  hold  the  clean  oil  that  passes  through  the 
filter  tray.  The  latter  is  made  with  sheet  iron  sides 
and  has  i/4-in.  mesh  sand  screen  on  the  bottom.  On 
this  rests  one  thickness  of  light  cloth  covered  by  about 
%  in.  of  cotton  waste  and  another  cloth.  This  pro- 
duces good  results  as  a  filtering  medium,  and  is  easily 
changed   when    necessary.      The    receiving   tank   holds 


about  two  pails  of  oil.  A  strainer  is  employed  over  the 
discharge  pipe  leading  to  the  bottom  of  the  large  tank. 
The  large  tank  acts  as  a  settling  tank,  the  oil  rising 
up  to  the  level  of  the  pipe  leading  to  the  filter  tray  to 
be  filtered.  This  filter  allows  one  or  two  pails  of  oil 
to  be  thrown  in  and  filtered  slowly,  thus  removing  prac- 
tically all  the  small  particles  of  oxidized  oil.  About 
one-eighth  of  the  oil  in  each  governor  system  is  filtered 
daily. 

The  filter  has  been  in  use  for  nine  months,  and  dur- 
ing that  time  no  trouble  has  been  experienced  due  to 
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dirty  oil.  The  valves  and  inside  of  the  pipes  remain 
bright  and  clean.  A  special  grade  of  governor  oil  was 
used  at  first,  but  now  ordinary  generator  oil,  after  it 
has  been  used  in  ring-oiled  bearings,  is  passed  through 
the  filter  and  used  in  the  governor  oil  system  to  make 
up  the  loss  from  filtering,  etc. 


Regulation  of  Water  Level  in  Boilers 

Abrupt  changes  in  the  firing  of  a  steam  boiler  are 
uneconomical  and  should  be  avoided  as  far  as  possible. 
Such  changes  in  the  condition  of  the  fire  as  are  de- 
manded by  the  fluctuations  of  load  should  be  made 
gradually,  so  as  to  minimize  the  waste  of  heat.  The 
same  is  true  of  the  water-level  regulation,  particularly 
in  the  case  of  boilers  which  carry  a  load  that  may  vary 
between  wide  extremes  in  a  short  time,  such  as  boilers 
serving  a  street-railway  power  plant.  A  moment's  con- 
sideration will  show  the  importance  of  a  logical  plan 
of  adjusting  the  water  level  to  the  changes  of  load. 
Safety  fixes  the  two  limits  between  which  the  water 
level  may  be  allowed  to  vary,  and  about  midway  be- 
tween these  practice  has  set  a  normal  level,  which  fire- 
men are  usually  instructed  to  maintain.  Such  instruc- 
tions may  very  easily  be  carried  out  when  the  load  is 
steady,  inasmuch  as  the  opening  of  the  feed  valve  can 
be  made  great  enough  to  admit  water  to  the  boiler  at 
the  same  rate  at  which  evaporation  is  taking  place. 
But  when  the  load  curve  reaches  a  sudden  peak,  com- 
mon sense  must  be  brought  into  play. 

The  effect  of  an  increase  of  load  is  an  increased  de- 
mand for  steam,  which  in  turn  involves  an  acceleration 
in  the  rate  of  evaporation.  This  must  be  met  by  in- 
creasing the  rate  of  combustion  so  as  to  supply  the 
extra    heat    needed.     But   the   addition    of    fresh    fuel 
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would  momentarily  deaden  the  liro  and  reduce  the  rate 
of  evaporation  rather  than  increase  it.  The  better 
plan,  therefore,  is  to  draw  upon  the  heat  that  is  stored 
up  in  the  water.  This  can  be  done  by  reducing  the 
influx  of  cooler  feed  water,  so  that  the  heat  that  is 
generated  in  the  furnace  will  be  utilized,  for  the  greater 
part,  in  converting  the  hot  water  into  steam.  The 
water  level  will  fall  as  this  drain  on  the  stored  water 
is  felt,  but  by  the  time  that  the  low-water  level  is 
reached,  the  peak  may  be  passed ;  or  if  not,  sufficient 
time  will  have  elapsed  to  enable  the  fires  to  be  brought 
up  to  a  condition  in  which  the  heat  generated  will  more 
than  meet  the  increased  demand.  If,  then,  the  load 
falls  off  rapidly,  with  the  fires  burning  fiercely,  the  ex- 
cess of  heat  over  that  needed  to  supply  the  required 
steam  may  be  stored  in  the  water,  by  opening  the  feed 
valve  and  raising  the  water  level  above  the  normal. 
Hence,  the  rational  and  economical  method  of  regulat- 
ing the  water  level  is  to  run  it  up  at  light  loads  and  let 
increased  evaporation  reduce  it  at  heavy  loads,  thus 
utilizing  the  body  of  water  as  a  reservoir  of  heat  en- 
ergy. Such  regulation  naturally  spells  greater  activity 
on  the  part  of  the  fireman ;  but  he  may  as  well  face  the 
fact  that  modern  conditions  impose  on  him  greater 
responsibilities  than  the  mere  maintenance  of  a  desired 
steam  pressure. 


Chart  for  Determining  Flow  of  Water  Through 

Pipes  and  Friction  Loss 

By  means  of  the  accompanying  chart  the  velocity  of 
flow  through  pipes  and  the  friction  loss  therein  can  be 
determined  with  only  one  correction  for  length  of  serv- 
ice. The  chart  is  based  on  an  analysis  made  by  Gard- 
ner S.  Williams  and  Allen  Hazen,  consulting  engineers, 
who  have  found  that  the  velocity  of  flow  is  not  strictly 


a  function  of  the  square  root  of  the  hydraulic  radius 
and  the  slope.  Assuming  that  water  is  to  flow  through 
a  24-in.  pipe  at  the  rate  of  10,000,000  gal.  a  day,  the 
friction  loss  and  velocity  can  be  found  as  follows: 
Starting  at  the  left-hand  margin  with  the  rate  (10,000,- 
000  gal.  a  day),  follow  the  horizontal  line  until  it  inter- 
sects the  diagonal  line  marked  with  the  diameter  of 
the  pipe  (24  in.).  Above  this  point  will  be  found  the 
friction  loss  (51  ft.  per  1000  ft.  of  pipe).  Starting 
again  at  the  point  of  intersection  and  tracing  the  diag- 
onal line  downward  to  the  right,  the  velocity  (4.92  ft. 
per  second)  will  be  found  in  the  bottom  scale.  The  loss 
of  head  as  given  by  this  chart  is  based  on  pipe  having 
a  coefficient  of  100  or  which  has  been  in  service  thir- 
teen to  twenty  years.     If  the  pipe  is  newer  or  in  very 

SERVICE    CORRECTION    FACTORS    FOR    USE    WITH    CHART 

Size  Pipe  (In.) 


4 

5 

6 

8 

10 

12 

16 

20 

24 

30 

36 

42 

48 

54 

60 

Multi- 
plying 
Factor 

26 

28 

30 

33 

35 

37 

39 

41 

42 

43 

44 

45 

46 

47 

1  56 

13 

14 

15 

16 

17 

18 

19 

20 

1,00 

4            \                        5 

1 

6 

,70 

Perfectly  straight,  new,  very-best  cast-iron  pipe 

.59 

Good  new  cast-iron  pipe 

.51 

good  condition  the  loss  in  head  should  be  multiplied 
by  the  factor  given  in  the  accompanying  table  opposite 
the  years  of  service. 

The  chart  which  is  reproduced  on  this  page  was  pre- 
pared by  the  engineering  department  of  the  Allis- 
Chalmers  Manufacturing  Company  of  Milwaukee,  Wis., 
and  will  be  found  very  convenient  in  solving  pipe  line 
problems. 
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COMMERCIAL   AND    BUSINESS   POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


Customers'    Payments    Facilitated    Through 
Use  of  Monthly  Bills  as  Sight  Drafts 

At  the  present  time  nearly  800  customers  of  the 
Louisville  Gas  &  Electric  Company  pay  their  bills  for 
electric  service  without  ever  seeing  the  statements  ren- 
dered by  the  company  until  the  receipted  vouchers  are 
returned  to  them  by  the  bank  with  their  cancelled 
checks  at  the  end  of  the  month.  Customers  who  adopt 
this  "sight  draft"  plan  of  paying  always  get  their  dis- 
counts, and  are,  moreover,  saved  the  trouble  of  remem- 
bering to  pay  their  monthly  bills. 

The  customer  who  wishes  to  avail  himself  of  this 
convenience  has  only  to  fill  out  and  sign  the  form  printed 
on  the  slip  reproduced  herewith.  The  electric  company 
then  arranges  to  send  monthly  bills  to  the  bank  indi- 
cated by  the  customer. 

The  banks  credit  the  company's  account  with  the 
amount  of  the  bill,  and  charge  each  customer's  account 
with  the  amount.  The  main  part  of  the  bill  is  returned 
to  the  customer  with  his  checks  at  the  end  of  the  month, 
receipted  as  "paid"  by  the  bank,  while  the  stub  portion 
is  returned  to  the  company. 

Customers  do  not  waive  any  rights  in  questioning 
the  correctness  of  the  bills  because  they  are  paid. 

"The  arrangement  is  satisfactory  to  us  for  the  rea- 
son that  it  insures  payment  of  the  bills  on  the  first  day 
of  the  discount  period,"  explains  L.  S.  Mayer,  auditor 
of  the  company.  "Moreover,  it  is  a  convenience  to  the 
customer  because  he  always  receives  his  discount  and 
avoids  the  payment  of  postage  and  the  trouble  of  ad- 
dressing the  envelop  and  making  out  a  check  to  us. 

"In  order  to  reduce  the  confusion  which  might  occur 
in  handling  these  accounts,  we  use  differently  colored 
bills  from  those  sent  to  other  customers.  The  number 
of  customers  who  pay  in  this  way  is  increasing. 

"We  have  received  a  number  of  letters  asking  for 
permission  to  use  this  system  of  collection,  and  we  have 


Louisville,  Ky. 


To. 


NAME  OF  BANK) 


Louisville,  Ky. 

Gentlemen: 

Please  pay  to  the  Louisville  Gas  and 
Electric  Company  the  net  amount  of  their 
bills  for  gas  and  electric  service  rendered 

and 


to  me  at. 
at. 


(HOUSE  NUMBER  AND  STREET) 


.Upon  their 

(BUSINESS  ADDRESS  AND  STREET  NUMBER) 

presentation,  and  return  the  receipted  por- 
tion of  the  bill  to  me  with  the  paid  checks 
drawn  on  my  account. 

Yours  very  truly, 


granted  this  permission  freely,  retjuesting,  however, 
that  a  different  colored  bill  be  used  so  that  other  bills 
will  not  be  mixed  with  ours  in  going  to  the  banks. 

"The  banks  have  raised  no  objection  to  the  method. 
The  only  comment  we  have  ever  heard  was  that  we 
should  have  the  part  of  the  bill  which  the  bank  is  to 
retain  and  send  to  the  customer  with  the  checks  made 
more  nearly  the  size  of  a  check,  which  could  be  done 
very  easily  if  new  forms  were  to  be  prepared." 


Combined  Central  Station  Office  and 

Substation 

One  of  the  most  attractive  central  station  district  of- 
fices in  Massachusetts  is  the  recently-completed  district 
headquarters  of  the  Greenfield  Electric  Light  &  Power 
Company  at  South  Deerfield,  illustrated  herewith.  The 
office  is  a  one-story  brick  and  concrete  building  with  a 
rear  section  devoted  to  substation  use,  and  includes 
quarters  for  the  local  branch  of  the  system  distribution 
department.     Spacious  lawns  and  a  well-kept  flower  bed 


CENTRAL-STATION    OFFICE    AND    SUBSTATION    AT    SOUTH 
DEERFIELD,    MASS. 

in  front  of  the  building  add  greatly  to  its  attractive- 
ness. The  building  is  surmounted  by  a  "Flexlume"  elec- 
tric sign  30  ft.  long,  equipped  with  18-in.  letters  and 
lighted  by  fifty-two  25-watt  lamps,  the  slogan  of  the  So- 
ciety for  Electrical  Development  being  neatly  embossed 
at  each  end.  The  front  of  the  building  contains  two 
well-stocked  showrooms  and  the  office  of  the  local  man- 
ager, Samuel  H.  Richards.  The  substation  equipment 
consists  of  a  300-kw.  motor-generator  set,  lighting  and 
power  transformers,  etc. 


FORM   FILLED   IN    BY   CUSTOMER   REQUESTING   HIS   BANK   TO   PAY 

TO   THE   LIGHTING  COMPANY   AMOUNT  OF   MONTHLY  BILLS 

RENDERED  FOR  ELECTRIC  SERVICE 


Scales  in   Company  Office   Interest 

Customers  Waiting  to  Pay  Bills 

The  Schenectady  (N.  Y.)  Electric  Illuminating  Com- 
pany has  placed  a  Toledo  scale  in  its  salesroom.  People 
weigh  themselves  on  the  scale  while  waiting  to  pay  bills 
and  while  standing  about  the  salesroom  waiting  for 
friends  who  are  buying.  This  scale  gives  visitors  some- 
thing to  do  while  they  wait,  and  even  induces  them  to 
return  at  the  end  of  a  month  to  see  if  they  have  gained 
or  lost  weight. 
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Electricity  Supersedes  Steam  for  Heating 
Shoe  Machinery  in  Brockton  (Mass.)  Factory 

During  a  discussion  at  the  Pittsfield  (Mass.)  conven- 
tion of  the  New  Enghind  Section  of  the  N.  E.  L.  A.,  D. 
M.  DoBard  of  the  Edison  Electric  Illuminating  Conn- 
pany  of  Brockton,  Mass.,  stated  that  after  three  years 
of  continuous  effort  electrically  heated  machines  have 
now  been  substituted  for  all  machines  requiring  steam 
heat,  in  the  factory  of  Condon  Brothers,  Brockton, 
Mass.,  making  700  pairs  of  men's  Goodyear  welt  shoes 
per  day. 

The  machines  electrically  heated  and  their  connected 
loads,  are  as  follows: 


N  limber 

Machines 

Kilowatts 

Total  Kilowatts 

2 
2 
1 
2 
4 
1 
1 
1 

Goodyear  stitchers 
Goodyear  welters 
Bobbin  winder 
PuUing-over  machines 
Box-toe  steamers 
Bottom  drier 
Bottom  filler 
Gem  insole  machine 

0.62 
0.48 
0.10 
1.47 
0.75 
2.28 
0..55 
2.86 

1.24 
0.96 
0.10 
2.94 
3.00 
2.28 
0.55 
2.86 

Total  connected  load. .  .  . 

13.93 

Curve-drawing  instruments  show  the  maximum  fif- 
teen-minute demand  to  be  13.86  kva. ;  power  factor  95 
per  cent;  maximum  demand,  13.1  kw. ;  and  load  factor, 
30.7  per  cent. 

A  watt  meter  has  been  installed  on  each  group  of  ma- 
chines. Herewith  is  given  a  detailed  record  for  July, 
August  and  September  of  shoes  made  and  kilowatt- 
hours  used  for  each  operation. 

There  are  also  a  few  other  machines  in  this  factory, 
as  in  every  shoe  factory,  heated  by  gas.  It  is  fair  to 
assume  that  these  machines,  if  electrified,  would  re- 
quire at  least  2.8  kw.-hr.  per  100  pairs,  making  the  total 


ELECTRICALl,Y     HEATED     GOODYEAR     STITCHING     MACHINES 

for  industrial  heating  20  kw.-hr.  per  100  pairs.  As- 
suming energy  at  2  cents  per  kilowatt-hour,  the  cost  for 
industrial  heat  per  100  pairs  would  he  40  cents. 

In  going  over  the  energy  figures  given  in  the  table, 
it  is  interesting  to  note  how  uniform  the  energy 
consumption  has  been,  and  how  weather  conditions  af- 
fected the  consumption  of  the  bottom  drier.     July  and 


ELECTRICALLY    HEATED   BOTTOM    DRIERS   IN    BROCKTON     (MASS.) 
SHOE   FACTORY 


July 

August 

Septemher 

14,821 
2,570 

16,998 
2,965 

16,468 

Total  kilowatt-hours  for  heating  machines 

2,841 

Machines 

o 
"S 

o 

3 

is 

o 
S3 
J. 

■3 
fe 
0 

a 

i-i 

2- 

3 

0 

1 

«2 

312 
217 
534 
620 
C40 
171 
76 

2.1 
1.5 
3.6 
4.2 
4.3 
1.2 
0.5 

369 
232 
616 
724 
741 
211 
72 

2.1 
1.4 
3.6 
4.2 
4.3 
1.2 
0.4 

341 
240 
615 
707 
610 
179 
149 

2.1 

1.4 

3  7 

4.3 

3.7 

1  Bottom  tiller 

1.1 

0.9 

17.4 

17.2 

17.2 

August  having  been  rainy  and  damp  the  consumption  1 
was  higher  than  in  September,  when  the  weather  was 
dry  and  clear,  and  the  output  was  practically  the  same. 

Advantages  of  Electric  Heat  in  Shoe  Industry 

"Heretofore,"  said  Mr.  DeBard,  "one  of  our  greatest 
problems  in  interesting  the  shoe  manufacturer  in  cen-  J 
tral  station  service  for  power,  has  been  that  of  machine 
heating.  But  now  that  we  are  able  to  tell  the  manufac- 
turer that  electrically-heated  machines  can  be  substi- 
tuted for  the  steam-heated  machines,  he  becomes  at 
once  interested  because 

First — He  is  relieved  of  the  trouble  and  large  ex- 
pense in  operating  a  high  pressure  boiler,  requiring  a 
licensed  operator,  who  in  Massachusetts  is  not  permitted 
to  leave  the  boiler  room  for  more  than  fifteen  minutes 
at  a  time. 

Second — He  can  apply  heat  to  any  one  or  more  ma- 
chines when  and  where  needed. 

Third — He  has  perfect  control  of  heat. 

Fourth — His  costs  are  proportional  to  his  output. 

Fifth — His  costs  are  less  than  by  the  high  pressure 
steam  method. 

"In  collecting  data  from  a  number  of  shoe  manufac- 
turers purchasing  light  and  power  from  us,  but  operat- 
ing high  pressure  boilers  for  industrial  heating,  we  find 
that  during  the  months  of  June,  July  and  August,  when 
no  factory  heating  was  required,  the  coal  used  runs  be- 
tween 90  and  191  lb.  per  100  pairs  of  shoes  made,  the 
average  being  about  125  lb.  per  100  pairs. 
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"As  a  concrete  example,  take  a  factory  using  90  lb. 
per  100  pairs  for  industrial  purposes,  and  analyze  costs 
for  one  year : 


Shoes  manufactured  one  year 

Coal  for  industrial  heating  and  factory  heating,  307  tons 

Water  evaporated 

Engineer  at  82-1.00  per  week 

Coal,  per  ton 

Water  per  1000  cubic  feet 


304,000  pairs 
687.080  1b. 
76,400  cubic  feet 
$1248.00 
5.. 50 
1.00 


COMPARATIVE  HEATING  COSTS 


Operating  Co.sts — High  pressure  boiler  and  steam  for 
industrial  purposes. 

Coal,  307  tons  at  $5.50 $1,688.50 

Water,  76,400  cu.  ft.  at  $1  per  thousand 76.40 

FJngineer,  $24  per  week 1,248.00     $3,012.90 

OPERATING  Costs — Low-pressure  boiler  and  electricit.v 
for  industrial  heating  purposes. 

Coal,  185  tons  at  .$5.50 $1 ,017. 25 

Water,  46.000  cu.  ft.  at  $1  per  thousand 46.00 

Labor  for  heating  thirty  weeks  at  $10 300. 00 

52,288  kw.-hr.  at  2  cents  per  kilowatt-hour 1,045.76       2 ,  409 .  01 

Saving  to  shoe  factory  per  year   $603 .  89 

Per  cent  saving,  25. 

On  a  basis  of  90  lb.  per  100  pairs  for  industrial  heat, 
273,600  lb.  of  coal  would  be  required,  while  414,080  lb. 
or  185  tons  remains  for  factory  heating." 


Measured  Garage  Service  vs.  Flat  Rate 

At  the  annual  convention  of  the  Illinois  Garage 
Owners'  Association  held  at  Rockford,  111.,  on  Oct.  16 
and  17,  Gail  Reed,  general  sales  manager  of  the  passen- 
ger car  division  Walker  Vehicle  Company,  Chicago, 
read  a  paper  on  the  subject  of  measured  service  in 
garages,  which  was  also  prepared  with  a  view  to  mak- 
ing use  of  it  in  bulletin  form  for  distribution  by  the 
Chicago  Electric  Vehicle  Section  of  the  N.E.L.A.  In 
part  it  is  as  follows: 

More  stress  is  being  laid  on  the  matter  of  measured 
service  versus  flat  rate  to-day  than  heretofore  because 
the  rising  costs  in  all  branches  of  the  business  are 
necessitating  a  closer  observation  of  details  in  order  to 
realize  a  profit.  The  garage  men  are  anxious  to  in- 
crease the  narrowing  margin  between  cost  and  income, 
and  measured  service  basis  of  charge  is  the  most  legiti- 
mate means  of  increasing  this  income. 

In  an  electric  garage  of  average  equipment  contain- 
ing fifty  live  customers,  charging  the  customer  a  flat 
rate  of  $35  per  month,  which  covers  a  wash  every  night, 
including  polishing  of  trimming;  cleaning  of  windows, 
upholstery,  carpet;  minor  oiling  and  adjustments;  de- 
liveries to  and  from  the  customers'  homes,  and  all  the 
electricity  the  customer  desires,  the  total  income  is 
$1,750.  The  corresponding  income  on  fifty  cars  on 
measured  service,  based  upon  the  average  of  rates  used 
In  the  best  measured  rate  garages,  is  obtained  as 
follows : 


Washing,  allowing  an  average  of  three  washes  per  week  per 
car,  which  includes  polishing  of  all  trinnmings,  $1.25  per 
wash  or  an  average  a  month  per  car  of $15.00 

Storage,  including  the  cleaning  of  windows  and  upholstery, 

curtains  and  carpets  per  month  per  car 12.50 

'Oiling  and  minor  adjustments,  alignments  of  wheels,  flush- 
ing of  batteries,  which  does  not  include  packing  of  bear- 
ings or  rear  axle,  per  car  per  month 3.00 

Amount  of  electricity  based   on   5000   miles  per  year  at   6 

cents  per  kilowatt-hour,  average  per  month  per  car 9.00 

Deliveries   based   on   two   per   day,    at    15    cents   a   delivery, 

average  per  month  per  car 7.00 

Using  the  above  notes  as  a  basis,  the  following  in- 
come per  month  on  measured  basis  for  fifty  cars: 


Washing  average  car $15.00  $750.00 

Storage 12.50  625.00 

Oiling  and  minor  adjustments 3.00  150.00 

Current  at  6  cents  average  per  car 9.00  450.00 

Deliveries,  average  per  car 7.00  350.00 

Total  income $2,325.00 


Regarding  the  cost  of  installing  meters,  which  would 
be  necessary  for  measured  service,  it  would  appear  that 
the  increase  in  income  possible  under  measured  service 
would  cover  this  item  in  so  short  a  time  that  it  would 
need  very  little  consideration.  The  majority  of  central 
stations  will  rent  the  necessary  meters  at  a  very  nom- 
inal sum,  and  apply  the  rent  as  principal  against  the 
cost  of  the  meter.  The  author  points  out  other  advan- 
tages accruing  from  the  use  of  measured  rate  service 
in  addition  to  the  increased  income  and  consequent 
better  profit.  These  include  the  elimination  of  many 
unnecessary  washings  and  the  elimination  of  unneces- 
sary deliveries.  Consequently  less  money  will  be  spent 
by  the  garage  in  labor  of  car  washers  and  car  drivers, 
and  these  savings  are  representative  of  the  cut  in  oper- 
ating costs  that  can  be  made  all  the  way  down  the  line. 
For  example,  an  electric  garage  will  find  its  customers 
will  order  their  cars  charged  only  when  necessary,  in- 
stead of  charging  every  night.  This  will  save  wear  on 
rheostats  and  charging  equipment.  Furthermore,  the 
customer  will  keep  his  car  and  batteries  in  better  run- 
ning condition  by  having  renewals  made  promptly.  If 
he  does  not,  his  battery  will  use  two  or  three  times  the 
amount  of  current  under  normal  conditions,  and  as  he 
must  pay  for  all  he  uses  he  will  prefer  to  keep  thp 
battery  in  efficient  condition. 


Flood -lighting  a  Restricted  Building  Area 
with  Hooded  Projector  Lamps 


BY   FRANK    KIVEL 


George  dinger,  a  Denver  undertaker,  has  turned 
56,600  cp.  of  flood-lighting  on  his  grounds  and  mor- 
tuary. With  its  attractive  pergolas,  flowers  and  shrub- 
bery, the  building  has  long  been  one  of  Denver's  show 


THE    HOODED    PROJECTORS    ARE    CONCEALED    IN    TRELLIS    WORK 

WHICH   IS  SUPPORTED  ON  POLES  BOXED  TO   MAKE  THEM 

APPEAR    SQUARE 

places  by  day.  The  comment  occasioned  aroused  in 
Mr.  dinger's  mind  the  idea  that  the  fagade  of  the  build- 
ing might  be  made  attractive  by  night  as  well.  He 
therefore  sought  the  illuminating  department  of  the 
Denver  Gas  &  Electric  Light  Company  and  asked  for 
suggestions.  At  the  outset  he  stated,  however,  that 
the  effect  must  not  be  garish  or  "circusy." 
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Several  schemes  were  tried  before  the  present  flood- 
lighting was  finally  accepted.  The  chief  difficulty  en- 
countered was  that  of  lighting  the  garden,  pergolas  and 
building  simultaneously  without  objectionable  shadows. 
As  a  first  experiment  projectors  were  placed  on  a  build- 
ing across  the  street,  directly  opposite  the  facade  of  the 
mortuary.  This  scheme  failed,  for  while  the  lamps  il- 
luminated the  building  ellectively,  the  glare  was  objec- 
tionable to  persons  coming  from  the  building  at  night. 

LAMPS  First  Mountkd  on  Basement  Wall 

Lamps  to  light  the  grounds  and  shrubbery  were  next 
installed  in  a  well  along  the  basement  wall,  but  these 
made  streaks  of  light  across  the  lawn.  To  overcome 
this  a  rack  was  erected  on  a  bluff  250  ft.  from  the  build- 
ing. Lamps  on  this  rack  were  directed  at  such  an  angle 
that  the  fagade  and  side  of  the  building,  and  the  lawn, 
shrubbery  and  pergolas,  could  all  be  illuminated  from 
this  one  location. 

As  supports  for  this  rack,  four  electric-light  poles 
were  set  up;  the  two  in  front  were  placea  20  ft.  apart, 
and  8  ft,  back  of  these  two  more  poles  were  set  about 
16  ft.  apart.  On  a  platform  erected  on  these  supports 
twenty-nine  projectors  were  installed. 

Tubular  Hoods  Added  to  Eliminate 
Stray  Beams 

Upon  testing  this  installation  it  was  discovered  that, 
while  it  illuminated  the  grounds  and  building  nicely,  it 
also  lighted  an  unsightly  bluff,  the  street  car  tracks,  and 
an  apartment  house  two  blocks  away.  Owing  to  the 
location  of  the  rack  on  the  face  of  the  bluff  it  was  im- 
possible to  build  a  satisfactory  cut-off  in  front  of  it  to 
control  the  distribution  of  light.  To  solve  this  light- 
control  problem,  tubes  of  galvanized  iron,  32  in.  long, 
were  fitted  over  the  reflectors.  Even  after  this  change 
had  been  made  some  stray  rays  of  light  still  illuminated 
the  rack  and  the  bluff.  To  correct  this  trouble  the  in- 
teriors of  the  tubes  were  painted  an  optical  black.  To 
neutralize  shadows  from  shrubbery,  etc.,  groups  of 
lamps  were  placed  on  the  side  of  the  building  in  three 
different  locations  and  on  the  tops  of  electric  light  poles 
near  the  grounds.  These  units  distribute  light  where 
it  brings  out  the  coloring  of  the  flowers,  makes  the  Lom- 
bardy  poplars  stand  out  against  the  sky-line  and  bathes 
the  entire  picture  in  a  twilight  glow.  The  illumination 
troubles  were  then  considered  entirely  solved,  but  the 
rack  remained  something  of  an  eyesore.  To  make  the 
job  complete  the  rack  was  made  part  of  the  ensemble 
by  converting  it  into  a  pergola  and  painting  the  entire 
structure  and  the  equipment  with  white  enamel. 


THE    GRACEFUL    TRELLIS    STRUCTURE    WHICH    SUPPORTS    THE 
PROJECTOR  LAMPS 

The  electrical  installation  comprises  in  all  thirty-five 
110-volt,  250-watt  flood-lighting  projectors.  The  first 
cost  of  the  installation  was  $800.  The  cost  of  operation 
is  $100  per  month. 

Separate  Control  of  Lamp  Groups 

Construction  details  have  been  worked  out  to  make 
the  installation  convenient  to  operate.  Each  group  of 
lamps  is  controlled  by  a  separate  switch.  The  tubes  are 
fastened  to  the  reflectors  in  such  a  manner  that  they 
may  be  easily  removed  when  lamps  need  to  be  renewed 
All  wiring  for  each  group  of  lamps  is  done  in  conduit 
to  render  the  service  absolutely  reliable  even  during 
periods  of  bad  weather. 

While  this  installation  is  intended  for  use  mainly 
when  foliage  is  out,  it  will  also  be  employed  during  or 
after  heavy  snowstorms  in  the  winter  season.  It  is 
expected  that  such  snow  effects  will  be  beautiful.  Mr. 
Olinger  declares  the  flood-lighting  system  the  best  thing 
in  the  way  of  advertising  he  has  ever  undertaken.  As 
a  testimonial  to  its  efficacy  he  has  just  purchased  flood- 
lighting equipment  to  illuminate  the  fountains  and 
grounds  of  his  suburban  home.  Another  and  a  most 
pertinent  result  of  the  installation  is  the  decision  of 
the  city  of  Denver  to  install  flood-lighting  at  the  public 
library,  at  the  Pioneer's  Monument  and  at  Cheeseman 
Park. 


OLINGER'S   MORTUARY,   WHICH   HAS   BEEN   ONE  OF   DENVER'S   SHOW    PLACES,    IS    NOW    FLOOD-LIGHTED    SO    THAT    IT    PRESENTS    AN, 

EVEN    MORE   STRIKING   APPEARANCE  BY   NIGHT 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


GAS  FUEL  EXPERIMENTS 

IN  BRITISH  STATIONS 

Progress     of     the     Low-Temperature     Carbonizing 

Process  in  Central  Stations  of  Great  Britain — 

Developments  in  Yorkshire  and  at  Brighton 

THE  more  efficient  utilization  of  coal  is  one  of  the 
big  operating  problems  that  is  constantly  increas- 
ing in  importance.  Germany,  forced  by  the  neces- 
sities of  the  war,  a  year  ago  forbade  the  use  of  raw  coal 
as  fuel.  Great  Britain  has  also  given  this  matter  seri- 
ous attention  for  years  past,  and  in  an  unusually  inter- 
esting editorial  in  the  London  Electrician  of  Oct.  6  it 
is  said  to  be  likely  that  in  the  final  report  of  the  fuel 
economy  committee  of  the  British  Association  the  use 
of  coal  in  its  raw  state  as  fuel  will  be  condemned,  "and 
that  co-operation  between  electricity  supply  undertak- 
ings and  carbonization  works  will  play  an  important 
part  in  the  developments  and  economies  to  be  made.  By 
its  sponsors  it  is  claimed  that  the  adoption  of  the  low- 
temperature  carbonizing  process  enables  a  very  high 
calorific  value  to  be  obtained  from  the  coal  in  the  form 
of  'coalite,'  a  smokeless  fuel  suitable  for  domestic  use, 
while  the  gas  may  be  used  for  the  firing  of  boilers,  and 
all  the  valuable  distillates  may  be  usefully  employed  in 
fostering  important  chemical  industries  at  home." 

Our  London  contemporary  mentions  some  very  in- 
teresting large-scale  experiments  made  in  British  cen- 
tral stations.  In  connection  with  the  development  of 
the  Yorkshire  Electric  Power  Company's  undertaking, 
which  supplies  an  area  of  1800  square  miles,  including 
the  Yorkshire  coal  field,  W.  B.  Woodhouse,  after  a  care- 
ful study  of  the  various  processes  of  low-temperature 
carbonization,  advised  his  company  to  enter  into  an 
agreement  with  a  company,  the  Barnsley  Smokeless 
Fuel  Company  (Ltd.),  working  the  coalite  process,  to 
take  all  the  surplus  gas  to  burn  under  the  boilers  in 
place  of  coal.  It  is  significant  to  note  that  the  British 
government  has  taken  a  substantial  financial  interest  in 
this  large-scale  experiment,  and  has  entered  into  a  con- 
tract for  the  purchase  of  the  entire  output  of  certain 
of  the  by-products.  A  long-term  contract  with  a  col- 
liery insures  a  supply  of  suitable  coal,  and  an  agreement 
has  been  signed  with  a  chemical  company  for  the  com- 
plete distillation  of  all  the  by-products. 

A  similar  scheme  for  the  supply  of  gas  fuel  to  the 
Southwick  electricity  works  of  the  Corporation  of 
Brighton  is  under  consideration  at  the  present  time, 
and  extracts  from  the  report  of  J.  Christie,  electrical 
engineer,  on  the  proposed  agreement  are  given  in  the 
same  issue  of  the  Electrician.  We  quote  from  the  re- 
port as  follows :  "It  is  claimed  that  the  adoption  of  the 
low-temperature  carbonizing  process  enables  the  maxi- 
mum heat  value  to  be  obtained  from  the  coal  in  the 
shape  of  'coalite,'  a  smokeless  fuel  excellently  adapted 
for  domestic  use,  while  the  gas  and  all  the  other  valua- 
ble distillates  in  the  shape  of  tar,  sulphate  of  ammonia, 
benzol,  toluol,  and  light  and  heavy  oils  are  recovered 
for  use  in  the  manufacture  of  aniline  dyes,  ferti- 
lizers, rich  motor  spirit,  high  explosives,  etc.  .  .  . 
As  a  by-product  to  the  process,  there  would  be  a  large 
volume  of  surplus  gas  available,  and  it  is  proposed  that 


the  corporation  should  purchase  this  from  the  company 
at  a  low  figure  in  comparison  with  the  corresponding 
cost  of  coal,  and  by  adapting  a  portion  of  their  existing 
boiler  plant  at  a  comparatively  small  outlay,  for  firing 
by  means  of  gas  instead  of  coal,  in  this  way  utilize  the 
waste  heat  contained  in  the  gas  for  steam  raising,  and 
thus  substantially  reduce  our  fuel  costs  and  minimize 
the  labor,  dirt  and  dust  incidental  to  the  present  method 
of  working  entirely  with  coal." 

Editorially  the  Electrician  expresses  the  opinion  that 
on  the  face  of  it  the  scheme  seems  a  sound  one,  and  so 
far  as  the  corporation  is  concerned  it  stands  to  lose 
little  by  its  adoption.  "It  appears  that  in  the  event  of 
failure  Brighton  only  stands  to  lose  the  cost  of  the  pipes 
and  fitting  of  burners  in  lieu  of  the  present  coal-fired 
grates,  a  matter  of  $6,000,  and  as  an  off-set  against  this 
the  other  party  to  the  agreement  will  first  have  to 
spend  upward  of  $250,000  on  engineering  works  of  a 
permanent  character.  If  the  experiment  is  successful 
the  corporation  should  save  at  least  $25,000  a  year  in 
the  fuel  bill.  It  is  seldom  that  an  investment  of  little 
more  than  $5,000  stands  to  yield  such  an  amount. 

"The  figures  given  are  of  a  striking  character.  A 
ton  of  coal  contains  some  27,000,000  heat  units,  and 
90,000  cu.  ft.  of  gas  will  have  the  same  calorific  value. 
Therefore,  at  the  price  quoted,  the  corporation  will  ob- 
tain for  $2.81  the  same  quantity  of  heat  as  is  contained 
in  a  ton  of  coal  costing  $5,  and  in  a  form  in  which  the 
heat  can  be  used  to  the  best  advantage.  It  is  estimated 
that  the  surplus  gas  will  produce  at  least  7,500,000 
Board  of  Trade  units  per  annum,  and  assuming  that 
110  cu.  ft.  of  gas  are  required  per  kilowatt-hour,  as 
against  3  lb.  of  coal,  the  cost  for  fuel,  with  coal  at  $5 
per  ton,  will  work  out  at  0.33  cent  per  unit  for  gas,  as 
against  0.642  cent  for  coal,  equivalent  to  a  saving  of 
0.312  cent  per  unit.  In  addition  to  this,  further  saving 
due  to  reduced  labor  in  trimming  and  ash  removal,  and 
to  a  reduction  of  radiation  and  stand-by  losses  will  be 
effected.  The  possibility  by  obtaining  a  plentiful  supply 
of  fuel  for  domestic  purposes  at  a  reasonable  cost  is 
another  side  of  the  question  which  makes  the  scheme 
an  attractive  one.  Prior  to  the  war  the  price  of  good 
coal  in  Brighton  was  prohibitive,  and  was  always  on 
the  up  grade.  In  these  days  coal  of  inferior  quality 
is  selling  at  $10  to  $11.25  per  ton.  If  the  claims  made 
for  'coalite'  are  substantiated,  the  use  of  this  fuel  should 
go  a  long  way  toward  promoting  cleanliness." 

The  war  has  mobilized  the  inventive  genius  of  engi- 
neers in  various  countries.  These  experiments  in  Great 
Britain  certainlv  deserve  watching. 


Generators,  Motors  and  Transformers 
Commutating-Pole  Machines  icith  Brushes  Off  Neu- 
tral.— R.  L.  WiTHAM. — One  of  the  prime  features  of 
commutating-pole  machines  is  that  good  commutation 
with  a  change  in  load  may  be  obtained  without  shifting 
the  brushes.  The  proper  position  for  the  brushes,  or 
the  neutral  position,  is  determined  for  each  machine 
by  test  before  it  leaves  the  factory,  and  the  brushes  are 
set  in  this  position  and  so  secured  as  to  maintain  the 


918 


ELECTRICAL    WORLD 


Vol.  G8,  No.  19 


proper  brush-setting  permanently.  If  for  any  reason 
this  setting  should  be  disturbed,  there  are  three  impor- 
tant effects  which  would  result  from  such  a  shifting  of 
the  brushes.  These  are:  (1)  A  change  in  voltage  in 
the  case  of  a  generator  and  a  change  in  speed  in  the 
case  of  a  motor.  (2)  Poor  commutation.  (3)  Increased 
heating.  The  extent  to  which  these  effects  become  evi- 
dent depends  upon  the  amount  of  brush  shift  and  the 
design  characteristics  of  the  machine.  These  three 
effects  are  discussed  in  succession.  With  respect  to 
the  qffect  on  the  voltage  of  the  generator  it  is  shown 
that  advancing  the  brushes  in  the  direction  of  rotation 
reduces  the  emf.,  while  moving  the  brushes  backward 
increases  the  emf.  In  an  analogous  way  advancing  the 
brushes  in  the  direction  of  rotation  for  a  motor  de- 
creases the  speed,  while  shifting  the  brushes  backward 
increases  the  speed.  This  effect  is  shown  quantitatively 
in  Fig.  1  for  a  20-hp.,  230-volt,  650-r.p.m.  commutating- 
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FIG.    1 — EFFECT   OF   BRUSH    POSITION   ON    SPEED 

pole  motor  with  various  loads.  The  brushes  were 
shifted  as  far  as  possible  in  each  direction,  their  range 
of  motion  being  limited  by  the  size  of  the  slot  in  the 
bracket  which  supports  the  bearing  and  brush-holder. 
In  the  extreme  positions  the  brushes  were  distant  from 
the  neutral  about  5  per  cent  of  the  pole  pitch.  This 
position  of  the  brushes  gave  a  full-load  speed  approxi- 
mately 9  per  cent  higher  or  lower  (according  to  whether 
the  brushes  were  shifted  backward  or  forward)  than 
the  full-load  speed  with  the  brushes  at  neutral.  As  the 
curves  in  Fig.  1  indicate,  the  greater  the  load  the 
greater  the  change  in  speed,  since  the  commutating- 
field  strength  increases  with  an  increase  of  load. — 
Elec.  Jour.,  November,  1916. 

Generation,  Transmission  and  Distribution 

Electricity  in  Mines. — W.  D.  Bourlier. — An  illus- 
trated article  on  the  electrification  of  the  Bethlehem- 
Chile  iron  mines  at  Cruz-Grande  in  Chile.  The  electri- 
fication covers  the  apparatus  and  equipment  for  mining, 
crushing  and  transporting  the  ore  to  the  coast  for  ship- 
ment. The  power-house  equipment,  selected  to  provide 
for  the  mining  and  transportation  of  5000  tons  of  ore 
a  day  with  necessary  provision  for  additional  machines 
to  ultimately  handle  10,000  tons  of  ore  a  day,  is  as 
follows:  /  _,  . 

Future 

Present  Additions 

440-hp.  oll-flred  boilers 4  2 

3500-kw.   turbines    2  1 

300-kw.  turbines 1  1 

1000-kw.  railway  motor-generator  sets 2  1 

2000-kw.  bank  step-up  transformers 2  1 

Evaporator  equipment    1  0 


The  steam  pressure  adopted  was  200  lb.,  100  deg.  super- 
heat at  rating.  The  boilers  are  good  for  100  per  cent 
overrating  continuously.  The  main  generating  voltage 
is  2300,  three  phase,  GO  cycle.  The  railway  motor-gen- 
erator sets,  which  are  2400-volt,  direct-current  units, 
are  fed  directly  from  the  main  2300-volt  buses.  Power 
to  the  mine  is  supplied  through  step-up  transformers 
at  22,000  volts,  over  duplicate  transmission  lines.  The 
auxiliary  power  for  the  station  and  surrounding  locality 
is  generated  at  600  volts,  60  cycle,  three  phase. — Gen. 
Elec.  Review,  November,  1916. 

Powdered  Coal. — C.  J.  Gadd. — An  illustrated  paper 
discussing  the  engineering  principles  involved  in  the 
use  of  powdered  coal  as  fuel  with  reference  to  metal- 
lurgical applications. — Journ.  Franklin  Inst.,  Septem- 
ber, 1916. 

Traction 

British  Municipal  Tramways  Association  Meeting. — 
An  account  of  the  fifteenth  annual  conference  of  the 
(British)  Municipal  Tramways  Association  at  London. 
The  president,  Peter  Fisher,  discussed  the  relation  of 
British  tramways  to  the  war.  The  most  outstanding 
features  of  the  year  are  the  readjustment  of  tramway 
fares  and  stages,  the  employment  of  females,  and  the 
introduction  of  volunteer  labor  for  driving.  During 
the  year  proposals  for  increasing  fares,  shortening 
stages,  or  abandoning  one  cent  fares  have  been  consid- 
ered by  various  tramway  authorities.  In  several  cases 
changes  have  been  made  whereby  the  average  fare  has 
been  materially  increased,  and  in  all  these  cases  addi- 
tional revenue  has  been  the  result.  It  is  remarkable 
that,  in  the  main,  tramway  fares  have  not  increased 
very  seriously.  Tramway  traveling  is  about  the  only 
commodity  that  has  not  been  generally  increased  in 
Great  Britain.  Having  regard  to  the  increased  work- 
ing costs  consequent  on  higher  wages  and  bonuses,  war 
allowances,  and  the  increased  cost  of  tramway  supplies, 
it  is  not  surprising  that  the  question  of  increasing  rev- 
enue should  demand  the  attention  of  those  operating 
many  tramway  systems.  There  are  now  8609  females 
employed  on  British  tramways;  8433  as  conductors,  and 
176  as  drivers,  and  they  have  earned  the  approbation 
of  the  tramway  authorities  and  tramway  patrons.- 
Freight  transportation  by  tramways  was  suggested  as 
one  of  the  problems  of  the  future.  The  following  pa- 
pers presented  at  this  conference  are  also  printed.  Some 
notes  on  passenger  transportation  in  large  cities  by  J.  M. 
McElroy,  and  utilization  of  tramways  for  freight  traf- 
5c,  by  C.  W.  Holford  and  W.  Clough.— London  Electri- 
cian, September  29,  1916. 

Electrophysics  and  Magnetism 

Direct-Current  Corona  from  Different  Surfaces  and 
Metals. — Sylvan  J.  Crooker. — It  has  been  shown  by 
F.  W.  Peek  and  by  S.  P.  Farwell  that  the  corona  dis- 
charge is  quite  different  when  the  wire  is  positive  and 
when  it  is  negative.  The  starting  point  of  the  corona 
as  well  as  the  characteristic  curves  depend  on  the 
polarity  of  the  wire.  When  the  wire  is  negative  the 
corona  assumes  the  form  of  bright  "beads,"  which  are 
strung  along  the  wire  more  or  less  evenly,  the  number 
of  the  beads  per  unit  length  depending  on  the  pressure 
of  the  gas  and  the  potential  difference  between  the  wire 
and  the  cylinder.  This  beautiful  but  complicated  phe- 
nomenon suggested  that  probably  the  surface  conditions 
and  the  chemical  nature  of  the  wire  might  influence  at 
least  the  negative  corona  in  the  form  of  beads.  The 
object  of  the  present  author's  experiments  was  to  find 
out  the  influence  of  the  surface  condition  of  the  wire 
upon  the  starting  point  and  the  characteristics  of  the 
corona  discharge  phenomena.  The  chief  results  are  as 
follows:    The   surface  condition  as  well  as  the  metal 
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itself  has  an  effect  on  the  starting  voltage  and  on  the 
characteristic  curves.  The  number  and  brightness  of 
the  negative  beads  depend  in  a  very  complicated  way 
on  the  surface  conditions.  A  thin  layer  of  insulation 
on  the  wire  renders  the  escape  of  negative  electricity 
easier;  this  paradox  is  explained.  The  formation  of 
beads  and  their  instability  is  explained  on  the  assump- 
tion that  the  current  is  due  to  an  emission  of  electrons 
from  the  surface  of  the  metals  and  due  to  ionization 
by  collision.  Most  of  the  complicated  phenomena  are 
explained  by  this  assumption. — Phys.  Review,  October, 
1916. 

Normal  Photoelectric  Effect  of  Lithium,  Sodium  and 
Potassium  as  a  Function  of  Wave-Length  and  Incident 
Energy. — Wilmer  H.  Souder. — An  account  of  an  in- 
vestigation, the  chief  results  of  which  are  as  follows: 
The  mercury  arc  is  the  only  source  found  free  from 
stray  effects  when  used  with  the  Hilger  monochromatic 
illuminator.  This  statement  applies  to  the  more  intense 
lines  only,  where,  if  stray  effects  be  present,  they  are 
negligibly  small.  New  surfaces  of  lithium,  sodium  and 
potassium  are  found  to  be  photo-active.  A  maximum 
suggesting  the  selective  effect  for  sodium  and  potassium 
has  appeared  under  conditions  which  are  supposed  to 
yield  only  the  normal  effect. — Phys.  Review,  September, 
1916. 

Units,  Measurements  and  Instruments 

Compensated  Dynamometer  Wattmeter  Method  of 
Measuring  Dielectric  Energy  Loss. — G.  B.  Shanklin. 
— An  article  describing  a  recently  developed  method  of 
measuring  dielectric  energy  loss,  that  has  given  very 
satisfactory  results  both  in  accuracy  and  ease  of  opera- 
tion. Fig.  2  is  a  circuit  diagram  of  the  ordinary 
dynamometer  wattmeter  method  of  measuring  small 
losses.  The  deflection  of  the  instrument  depends  upon 
the  values  and  phase  relation  of  the  currents  Ice  through 
the  current  coil  cc  and  he  through  the  voltage  coil  vc. 
There  is  a  possibility  of  considerable  error  due  to  the 
phase  relations.  A  method  of  controlling  the  current 
Ice,  so  that  it  may  be  kept  exactly  in  phase  with  the 
voltage  Ep  under  all  conditions  of  load  and  voltage, 
eliminates  the  errors  of  the  ordinary  method.  This 
control  forms  the  principle  of  the  compensated  dyna- 
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FIG.    2 — ORDINARY    DYNAMOMETER   WATTMETER    METHOD 

mometer  wattmeter  method.  As  shown  in  Fig.  3,  this 
method  derives  its  name  from  the  small  fixed  capacity  c 
(1  microfarad)  and  the  small  variable  resistance  r 
(zero  to  200  ohms),  which  are  inserted  in  the  voltage- 
coil  circuit.  Placing  c  and  r  in  parallel  and  varying  r 
results  in  the  effect  of  a  variable  capacity.  With  this 
compensator  it  is  possible  to  neutralize  the  inductance 


of  the  voltage  coil  circuit  and  to  swing  current  I've 
exactly  into  phase  with  voltage  Ep.  But  to  do  this  some 
standard  of  reference  is  necessary.  A  zero  loss  con- 
denser having  approximately  the  same  capacity  as  the 
test  sample  is  the  most  satisfactory  standard  of  refer- 
ence. The  current  Ice  then  leads  the  voltage  Ep  by  90 
deg.,  and  it  is  a  simple  matter  to  bring  current  /',  c  into 
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FIG.   3 — COMPENSATED  DYNAMOMETER  WATTMETER  METHOD 

phase  with  Ep  by  varying  r  until  the  deflection  of 
dynamometer  beam  is  zero.  The  condenser  can  then 
be  replaced  by  the  test  sample  and  the  true  watts  loss 
measured. 

No  further  corrections  are  required  or  necessary  ex- 
cepting, of  course,  the  calibration  constants  of  the  in- 
struments and  transformation  ratio.  It  is  apparent 
that  the  accuracy  of  the  whole  test  depends  upon  the 
standard  condenser  having  a  negligible  loss  over  the 
range  of  test  voltage,  zero  to  60,000.  The  greatest  diffi- 
culty encountered  was  the  design  and  construction  of 
a  condenser  for  these  requirements.  The  construction 
of  the  zero-loss  air-condenser  is  described  in  great 
detail  with  a  thorough  discussion  of  the  possibilities  of 
error,  and  the  results  are  given  of  energy  loss  measure- 
ments on  several  types  of  insulation. — Gen.  Elec.  Re- 
view, October,  1916. 

Telegraphy,  Telephony  and  Signals 

British  Automatic  Telephone  Exchange. — A  long  and 
fully  illustrated  description  in  great  detail  of  the  equip- 
ment of  the  new  automatic  exchange  at  Grimsby. — 
British  Post-Office  Elec.  Eng.  Jour.,  July,  1916. 

Audion  as  a  Valve  and  as  an  Amplifier. — In  the  arti- 
cle on  page  727  of  the  Digest  for  Oct.  7,  1916,  reference 
is  made  to  Figs.  5  and  6  as  audion  circuits  invented  by 
Dr.  DeForest.  This  statement  should  apply  only  to  Fig. 
5  as  described,  Fig.  6  representing  a  later  development 
and  not  an  original  DeForest  arrangement. — Editor. 

Miscellaneous 

Wages  in  Manufacture. — F.  Bayle. — A  general  dis- 
cussion of  various  modern  theories  of  wages  in  manu- 
facture using  mathematical  symbols  for  characterizing 
the  different  systems. — Translated  in  abstract  from  an 
article  appearing  in  the  Journal  of  the  International 
Society  of  Electricians  in  Paris,  in  London  Electrician, 
Oct.  6,  1916. 
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P.  M.  (loldcn  has  resigned  as  man- 
ager of  the  Middletown  division  of  the 
Connecticut  Power  Company. 

A.  M.  Larson,  fjeneral  superintendent 
of  the  Shaw  Electric  Crane  Company 
of  Musicegon,  Mich.,  has  been  appointed 
works  manager  for  the  company. 

W.  R.  Phipps,  general  manager  of 
the  Brush  Electric  Company,  Galveston, 
Tex.,  has  been  elected  a  director  of  the 
Galveston  Commercial  Association. 

J.  B.  Anderson,  former  assistant  man- 
ager of  the  Baton  Rouge  (La.)  Electric 
Company,  has  moved  to  Brockton, 
Mass.,  to  enter  the  employ  of  the  local 
gas  company. 

Arthur  Park  of  Cohocton,  N.  Y.,  has 
been  appointed  local  superintendent  of 
the  Wayne  Power  Company,  succeed- 
ing Gordon  Cooley,  who  was  recently 
transferred  to  Sodus. 

George  N.  Rooker,  manager  of  the 
Sandpoint  (Idaho)  division  of  Northern 
Idaho  &  Montana  Power  Company,  has 
been  elected  secretary  and  treasurer  of 
the  Sandpoint  Commercial  Club. 

Gordon  Cooley,  who  has  been  super- 
intendent of  the  Cohocton,  N.  Y.,  sys- 
tem of  the  Wayne  Power  Company  of 
Sodus,  N.  Y.,  has  been  transferred  to 
the  company's   headquarters   at   Sodus, 

Robert  Montgomery,  manager  of  the 
commercial  department  of  the  Louis- 
ville Gas  &  Electric  Company,  Louis- 
ville, Ky.,  served  as  chairman  of  the 
Louisville  Advertisers'  Club  committee 
having  charge  of  arrangements  for  Ad- 
vertisers' Week,  Oct.  2  to  6. 

B.  C.  Adams,  who  has  been  manager 
of  the  Montgomery  (Ala.)  Light  & 
Water  Power  Company,  has  been  ap- 
pointed manager  of  the  Empire  Dis- 
trict Electric  Company  at  Joplin,  Mo.j 
which  serves  a  large  lead  and  mining 
load  in  the  southwestern  Missouri  and 
eastern  Kansas  mining  fields. 

H.  F.  Jackson,  vice-president  and 
general  manager  of  the  Sierra  and 
San  Francisco  Power  Company  of  San 
Francisco,  was  elected  president  of  that 
company  at  the  recent  annual  meeting. 
Other  officers  named  were  J.  W.  Moffitt 
and  P.  M.  Hoskins,  vice-presidents,  and 
F.    J.    Blanchard,    secretary-treasurer. 

C.  W.  Kellogg  has  been  appointed 
district  manager  for  the  Stone  &  Web- 
ster Company,  at  Keokuk,  Iowa,  having 
supervision  of  the  following  companies: 
Houghton  County  Electric  Light  Com- 
pany, Dallas  City  Light  Company,  Fort 
Madison  Electric  Company,  Keokuk 
Electric  Company,  Paducah  Light  & 
Power  Company  and  the  Mississippi 
River  Power  Company. 

E.  A.  Wilcox,  who  was  at  one  time 
operating  superintendent  and  later  com- 
mercial agent  for  the  Great  Shoshone 
&  Twin  Falls  Power  Company  at  Twin 
Falls,  Idaho,  and  who  until  recently 
was  electric  heating  specialist  for  the, 
Great  Western  Power  Company  at  San 
Francisco,  has  been  appointed  manager 
of  the  Public  Service  Company  of  Okla- 
homa at  Tulsa,  Okla.  Mr.  Wilcox  is 
the  author  of  a  recent  book  on  electric 
heating. 


Men 
of  the  Industry 

('himgo.s  in  Porsoinu-l 

and  Position — 

15i()f;riiphic;il  Notes 


A.  T.  Ruttencutter  has  been  appoint- 
ed general  superintendent  of  the  Ohio 
Service  Company  at  Coshocton,  Ohio. 
During  the  past  year  Mr.  Ruttencutter 
has  been  connected  with  the  sales  de- 
partment of  the  Westinghouse  com- 
pany, and  prior  to  that  he  was  for  eight 
years  at  Rio  de  Janeiro,  Brazil,  with  the 
Pearson  interests. 


Francis  P.  Thrasher  has  been  ap- 
pointed superintendent  of  the  Buzzards 
Bay  Electric  Company's  plant  at  Chat- 
ham, Mass.  Mr.  Thrasher's  district  will 
include  the  territory  east  of  South  Yar- 
mouth to  Chatham. 

William  A.  Durgin,  chairman  of  the 
lighting  committee  of  the  Common- 
wealth Edison  Company,  Chicago, 
whose  lectures  on  lighting  have  been 
features  of  several  recent  conventions, 
was  graduated  from  the  course  in  elec- 
trical engineering  of  the  Massachusetts 
Institute  of  Technology,  class  of  1902. 
Immediately  upon  leaving  college  he 
joined  the  Stone  &  Webster  organiza- 
tion. Until  December,  1904,  he  re- 
mained with  this  firm,  finally  becoming 
assistant  lighting  superintendent  at 
the  company's  Terre  Haute  (Ind.) 
property.  He  later  took  a  position  in 
the  testing  department  of  the  Common- 
wealth Edison  Company  and  in  1909 
was  made  assistant  chief  testing  engi- 
neer for  that  company.  In  June,  1916, 
when  the  Commonwealth  company's 
lighting  committee  was  organized  by 
Vice-President  Ferguson  to  promote 
economic     advance     through     the     in- 


creased consumption  of  raw  light,  Mr. 
Durgin  was  appointed  to  his  present 
position,  that  of  chairman  of  the  light- 
ing committee.  Mr.  Durgin  has  con- 
tributed a  number  of  technical  papers 
to  the  literature  of  the  industry.  Two 
recent  lectures,  "Lighting — By-Product, 
or  Buy  Product,"  presented  before  the 
N.  E.  L.  A.  at  Chicago  last  June,  and 
"Controlled  Light  and  the  Satisfactions 
of  Life,"  delivered  during  the  I.  E.  S. 
lecture  course  at  Philadelphia  in  Sep- 
tember, have  attracted  particular  atten- 
tion. He  is  also  the  author  of  a  book 
on  "Electricity,  Its  History  and  Devel- 
opment." 


Obituary 

R.  E.  Noyes,  for  seven  years  an  in- 
structor in  electrical  engineering  at 
Pratt  Institute,  Brooklyn,  N.  Y.,  who 
moved  with  his  family  to  Pittsfield, 
Mass.,  last  June  to  escape  the  infantile 
paralysis  epidemic,  was  stricken  with 
the  disease  on  Oct.  16  and  died  two  days 
later  from  acute  anterior  poliomyelitis 
at  his  home  in  Pittsfield. 

Charles  Wilcox  Hotchkiss,  president 
and  director  of  the  Richmond  Light  & 
Railroad  Company  of  Staten  Island, 
N.  Y.,  died  at  Battle  Creek,  Mich.,  on 
Oct.  28,  Mr.  Hotchkiss  was  born  in 
Unadilla  Forks,  N.  Y.,  in  1862.  At  the 
time  of  his  death  he  was  also  president 
and  a  director  of  the  Chicago  (111.) 
Utilities  Company  and  chairman  of  the 
board  of  directors  of  the  Virginian 
Railway  Company. 

Arthur  C.  Eastwood,  president  of  the 
Electric  Controller  &  Manufacturing 
Company  of  Cleveland,  Ohio,  died  on 
Oct.  17  at  Battle  Creek,  Mich.  Mr, 
Eastwood  was  widely  known  as  an  elec- 
trical engineer  and  inventor.  He  re- 
ceived his  technical  education  at  Rose 
Polytechnic  Institute,  and  shortly  after 
graduation  entered  the  Homestead  Steel 
Works,  and  was  associated  with  A.  C. 
Dinkey  in  the  first  extensive  applica- 
tion of  electrical  power  in  the  manu- 
facture of  steel.  He  left  Homestead 
to  become  electrical  engineer  for  the 
Tennessee  Coal,  Iron  &  Railway  Com- 
pany and  while  at  the  Ensley  mills  his 
work  attracted  the  attention  of  S.  T. 
Wellman,  and  he  was  persuaded  by 
Mr.  Wellman  to  come  to  Cleveland  to 
accept  the  positions  of  electrical  engi- 
neer for  the  Wellman-Seaver  Engineer- 
ing Company  and  chief  engineer  for  the 
newly  formed  Electric  Controller  & 
Supply  Company.  As  a  result  of  Mr. 
Eastwood's  inventive  ability,  the  growth 
of  the  latter  company  was  so  rapid  that 
he  was  soon  forced  to  give  the  business 
his  entire  attention,  under  the  title  of 
general  manager  and  chief  engineer. 
About  1905  the  firm  was  reorganized 
and  its  name  changed  to  the  Electric 
Controller  &  Manufacturing  Company, 
with  Mr.  Eastwood  as  active  head  of 
both  the  financial  and  engineering 
phases  of  the  business.  Mr.  Eastwood 
was  the  patentee  of  nearly  100  inven- 
tions, covering  various  phases  of  elec- 
trical control  and  power  generation. 
His  greatest  pride,  however,  was  in  the 
lifting  magnet,  to  the  development  of 
which  he  gave  his  personal  efforts.  Mr. 
Eastwood  was  a  member  of  the  Union 
and  Mayfield  Country  Clubs  of  Cleve- 
land, and  of  the  Engineers'  Club  of 
New  York,  and  was  a  Fellow  of  the 
American  Institute  of  Electrical  Engi- 
neers. 
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NEW   APPARATUS   AND  APPLIANCES 

1  Record  of  Latest  Developments  and  Improvements  in  Manufacturers^  Products 

Used  in  t/ie  Electrical  Field 


Polyphase  Motors  with 
Rotor-Centering  Bearings 

Howell  induction  motors  have  been 
designed  with  unusually  large  bearings, 
which,  it  is  claimed,  give  a  greater  fac- 
tor  of   safety   against   ordinary   wear. 


POLYPHASE    MOTOR   EQUIPPED    WITH 
ROTOR-CENTERING   BEARINGS 

The  bearing  bushings,  made  of  high- 
grade  phosphor  bronze,  are  of  a  two- 
piece  rotor-centering  oil-ring  type.  This 
gives  a  large  oil  reservoir  around  the 
circumference  of  the  shaft  in  the  center 
of  the  bearings,  so  that  a  certain  por- 
tion of  the  shaft  rotates  completely  in 
oil.  This  oil  is  carried  from  the  center 
along  the  bearing  surfaces  by  means  of 
spiral  grooves  cut  in  the  face  of  each 
bushing.  The  maker  points  out  that 
with  belted  types  of  motors  the  great- 
est pressure  is  on  one  side,  so  that  when 
the  bearing  wears  away  on  this  side 
the  clearance,  or  air  gap,  between  the 
stator  and  the  rotor  is  disturbed.  When 
this  bearing  is  used,  it  is  claimed  that 
the  outer  bushing  may  be  rotated  half 
way  around,  thereby  bringing  the  un- 
worn portion  of  the  bushing  under  the 
shaft  where  the  pressure  and  wear 
come  and  thus  recenter  the  rotor  and 
provide  the  original  air-gap  clearance 
on  all  sides.  The  inner,  or  guide,  bush- 
ing is  not  turned,  thereby  giving  a  full 
fit  to  the  top  of  the  shaft  and  eliminat- 
ing a  chance  for  play  in  the  bearing. 
The  outer  bushings  are  held  in  place  in 
the  bearing  housing  by  means  of  a  set 
screw  at  the  side  of  the  housing,  and  it 
is  only  necessary  to  loosen  this  set 
screw  in  order  to  rotate  the  bushing. 
The  rotor,  it  is  stated,  may  be  quickly 
recentered  by  an  unskilled  workman,  as 
it  is  not  necessary  to  remove  the  end 
plates  or  in  any  other  way  disturb  the 
motor. 

These  motors  are  built  in  sizes  from 
0.5  to  75  hp.  and  are  furnished  for  oper- 
ation on  110,  220,  440  and  550  volts, 
two-phase  and  three-phase  circuits  of 
all   commercial   frequencies   and   stand- 


ard speeds.  The  7.5  hp.  and  larger 
motors  are  regularly  supplied  with 
manually  operated  starting  compensat- 
ors, complete  with  no-voltage  release, 
fuse  blocks  and  oil  for  tanks.  The 
smaller  sizes  do  not  require  starting 
compensators.  These  motors  are  made 
by  the  Howell  Electric  Motor  Company, 
Howell,  Mich. 


Small  Battery  Charger 

The  small  battery  charger  shown 
here,  consisting  of  a  motor,  generator, 
panel  and  instruments,  is  being  manu- 
factured by  the  Ellington  Electric  Com- 
pany of  Quincy,  HI.  The  motor  is  of 
the  squirrel-cage  type  with  cooling 
vanes  and  vents  to  force  cool  air  over 


Electric  Household  Coffee 
Mill 

An  electrically-operated  coffee  mill 
is  now  manufactured  for  home  use  by 
the  Hamilton-Beach  Manufacturing 
Company  of  Racine,  Wis.  The  motor 
is  rated  at  1/12  hp.  and  operates  on 
either  a.c.  or  d.c.  circuits.  The  mill 
can  be  adjusted  to  grind  either  fine  or 
coarse,  and  is  equipped  with  two  sets 
of  knives  for  this  purpose.  All  parts 
are  readily  accessible  so  that  the  mill 
cdn  be  taken  apart  very  easily  for 
cleaning  purposes.  It  is  completely 
nickeled  and  has  a  very  handsome  ap- 
pearance. 


Electric  Industrial  Truck 


Samuel  L.  Moore  &  Sons  Corpora- 
tion of  Elizabeth,  N.  .J.,  has  developed 
the  electric  truck  shown  in  the  accom- 
panying illustration  for  use  in  manu- 
facturing plants,  warehouses,  railroad 
terminals  or  wherever  material  is  to  be 
moved  or  shifted  in  quantities.  The 
truck  is  designed  for  severe  working 
conditions  and  will  run,  it  is  claimed,  at 
a  speed  of  5  to  7  miles  per  hour  with 
a  full  load  of  4000  lb.  for  a  working 
day  of  ten  hours  on  one  charge. 

The  frame  is  made  up  of  4-in.  chan- 
nel steel  braced  with  large  gusset  plates 
and  riveted  cross  members.  The  plat- 
form is  23  in.  above  the  floor  and  is  con- 
structed of  1.5-in.  oak  planking,  rein- 
forced on  the  edges  and  corners  with 
angle  steel.  Metal  strips  protect  the 
flooring  and  save  the  platform  from 
undue  wear.  The  truck  is  driven 
through  a  worm  differential,  giving 
the  windings,  and  the  heated  air  out  positive  traction,  with  the  worm  and 
through    the    passages    provided.    The     worm  wheel  mounted  on  ball  bearings. 


BATTERY-CHARGING    SET    FOR   RATE    OF    15 
AMP.   OR   LESS 


bars  and  end  rings  of  the  squirrel  cage 
are  cast  integral,  insuring  maximum 
strength  and  rigidity.  The  generator 
is  a  four-pole  design  with  liberal  com- 
mutator and  armature  windings,  so 
that  in  the  event  of  the  apparatus 
being  connected  with  only  a  few  cells 
and  the  rheostat  adjustment  forgotten, 
the  generator  will  not  be  damaged  as 
it  can  withstand  this 
overload,  it  is  claimed. 
The  panel  is  of  slate,  at- 
tached to  braces  from  the 
apparatus.  It  is  equipped 
with  alternating  and  di- 
rect current  switches, 
ammeter  and  field  rheo- 
stat. The  ammeter  is  of 
permanent  magnet,  mov- 
ing coil  construction  with 
uniform  scale  divisions 
and  dead  beat.  This  set 
is  suitable  for  charging 
batteries  requiring  a  15- 
amp.  rate  or  less. 


The  worm  wheel  is  inclosed  in  a  housing 
and  continually  runs  in  oil,  thoroughly 
protected  from  dust  and  dirt.  The 
wheels  are  of  cast  steel  mounted  on 
tapered  roller  bearings.  The  tires  are 
of  solid  rubber  20  in.  in  diameter  with 
a  3.5-in.  face. 

The  motor  is  especially  designed  for 
vehicle  and  storage-battery  use.     It  is 
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operated  on  3G  volts,  and  takes  35  amp. 
at  1000  r.p.m.  It  will  safely  .stand  120 
amp,  30  volts,  it  is  said,  for  ten  minutes 
without  serious  hcatinp:.  The  type  of 
battery  usually  furnished  consists  either 
of  the  Ironclad  exide  lead  type  or  of  the 
Edison  iron  and  nickel  type.  The  drum- 
type  controller  has  three  speeds  for- 
ward and  three  reverse  with  a  positive 
stop  between. 


Gas  Turbine 

The  intake  of  new  gas,  the  compres- 
sion, ignition  and  utilization  of  the  ex- 
ploding gases  to  their  greatest  effi- 
ciency, proper  lubrication  and  the  ap- 
plication of  power  to  the  driving  shafts 
are  points  which  it  is  claimed  have 
been  solved  in  the  gas  turbine  now 
made  by  the  Detroit  Gas  Turbine  Cor- 
poration, Detroit,  Mich.  The  exhaust 
gas  is  taken  care  of  in  such  a  way  that 
no  muffler  is  required.  The  absence  of 
such  muffler  baffle  causes  every  atom  of 
energy  to  be  delivered  to  the  driving 
shaft,  while  the  exhaust  emerges  from 
the  chamber  at  little  more  than  atmos- 
pheric pressure.  The  rotor  is  made  up 
of  the  outer  casing  and  to  this  are  at- 
tached the  moving  blades  with  the  sta- 


CONSTRUCTION  OF  AN  IMPULSE 
GAS  TURBINE 

tionary  blades  between.  The  moving 
and  stationary  blades  or  members  are 
1-16  in.  apart,  which,  it  is  claimed, 
eliminates  friction  and  the  necessity  for 
lubrication.  The  only  lubricant  neces- 
sary is  applied  to  the  compressor  pis- 
tons and  the  follower  valves,  with  their 
attachments.  Since  all  parts  are  of 
small  proportions  and  no  fire  comes  in 
contact  with  the  rubbing  surfaces  the 
amount  of  oil  required  is  inconsiderable. 
Compressor  cylinders  and  follower 
valves  are  entirely  surrounded  by  suit- 
able water  jackets  designed  in  ample 
proportions. 

The  effective  rotor  diameter  of  a  200- 
hp.  turbine  would  be  21  in.  and  geared 
to  the  main  driving  shaft  at  a  reduc- 
tion of  3:1.  At  a  driving  shaft  speed 
of  3000  r.p.m.  the  rotor  would  turn  at 
9000  r.p.m.,  which  is  equivalent  to  24,- 
000  explosions  per  minute.  The  gas 
compressed  from  these  explosions  is  di- 
rected through  the  nozzles  at  a  most 
effective  angle  and  at  a  high  initial 
pressure. 


Liquid  Rheostatic  Control  for 

Large  Alternating-Current 

Wound -Rotor  Motors 

For  use  with  motor-driven  mine 
hoists,  dredges  and  similar  applications, 
the  Westinghouse  Electric  &  Manufac- 
turing Company  of  East  Pittsburgh, 
Pa.,  has  designed  the  liquid  type  of  con- 
trol shown  in  Fig.  1.  With  large  wound- 
rotor  induction  motors  it  is  claimed  that 
this  outfit  will  give  wide  and  accurate 
speed  variation,  positive  time-limit  ac- 
celeration, and  allow  the  motor  to  run 
at  reduced  speeds  for  long  periods. 

The  liquid  controller  consists  essen- 
tially of  a  primary  panel  and  a  liquid 
rheostat.  The  primary  panel  is  made 
up  of  mechanically  interlocked  mag- 
netic contactors  for  starting,  stopping 
and  reversing  the  motor,  oil  circuit 
breakers  which  entirely  disconnect  the 
motor  from  the  line  in  event  of  an  over- 
load, a  fused  knife  switch  for  pump 
motor,  and  a  low-voltage  relay  for  the 
protection  of  operator  and  apparatus 
against  voltage  failure.  The  secondary 
control  consists  of  a  liquid  rheostat 
complete  with  brass  or  wrought-iron 
cooling  coils  for  varying  the  resistance 
in  the  motor  secondary,  a  pump  and 
pump  motor  switch  for  the  circulation 
of  the  electrolyte,  and  a  master  switch 
for  the  control  of  the  equipment.  For 
plugging  service  a  single  lever  "H"  slot 
device  and  two  overload  relays  are 
used.  The  two  overload  relays  are 
mounted  on  the  primary  wheel  and  pro- 
tect the  motor  from  overloads  when 
running,  but  are  short-circuited  when 
plugging  the  motor.  When  operating 
under  these  conditions  the  circuit  break- 
er is  set  to  protect  the  motor  against 
exceptional  overloads  and  short-circuits 
on  the  motor,  but  too  high  to  trip  out 
in  ordinary  plugging  service. 

In  the  type  of  control  shown  the 
depth  of  the  liquid,  in  which  the  elec- 
trodes  are   immersed,   is   varied.     This 


-Counterweight 


tank.  The  operating  lever  is  attached 
to  an  arm  just  above  the  master  switch. 
When  the  lever  is  in  the  "off"  position, 
the  electrolyte,  which  is  a  solution  of 
sodium  carbonate  (sal  soda)  is  at  its 
lowest  level.  When  the  operating  lever 
is  moved  from  the  "off"  position  the 
contactors   in    the   primary   circuit   are 


FIG.    2 — CONTROL   BOARD    USED   FOR   LARGE 

ALTERNATING-CURRENT  WOUND-ROTOR 

MOTORS 

operated  by  the  master  switch  and  the 
weir  raised.  The  electrolyte,  which  is 
circulated  continuously  by  the  pump, 
rises  as  the  weir  is  raised.  This  im- 
merses the  electrodes  more,  decreases 
the  resistance  in  the  rotor  circuit,  and 
speeds  up  the  motor.  By  adjusting  the 
position  of  the  weir  the  resistance  in 
the  rotor  circuit  is  changed  and  the 
speed  of  the  motor  regulated.  A  regu- 
lating valve  in  the  pump  discharge  or 
intake  pipe  prevents  the  liquid  from 
rising  in  the  electrode  tank  at  a  rate 
greater  than  that  for  which  the  valve 
is  adjusted.    So  the  lever  may  be  moved 


To  Motor  Secondary 


Electrodes 

-Electrode  Tank 

Cooling  Coils 

•ulating  Valve 
■Pump  Pump  Motor 


FIG.  1 — DIAGRAM  OF  LIQUID  TYPE  OF  CONTROL 


principle  insures  smooth  acceleration 
and  close  speed  regulation  of  the  mo- 
tor, as  an  infinite  number  of  steps  can 
'  be  obtained  by  gradually  varying  the 
depth  of  the  liquid.  As  shown  by  the 
diagram,  the  three  secondary  phases  of 
the  motor  are  each  connected  to  a  set 
of  electrodes  suspended  in  the  electrode 


directly  to  the  "full  on"  position  while 
the  liquid  will  raise  at  the  rate  deter- 
mined by  the  valve  setting.  The  weir, 
however,  is  of  such  a  size  and  design 
that  the  electrolyte  will  flow  through  to 
the  lower  compartment  speedily  enough 
to  take  care  of  plugging  when  that  is 
practised. 
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P'or  this  plugging  service  the  sin- 
gle lever  "H"  slot  device  and  the  two 
overload  relays  afford  a  positive  pro- 
tection against  the  wrong  operation  of 
the  lever.  To  prevent  over-travel  in 
hoist  work  either  single  or  double  pole 
hatchway  limit  switches  can  be  fur- 
nished. When  the  hoists  are  used  for 
lowering  an  overspeed  device  is  desir- 
able. 

Cam  limit  switches  form  another 
good  means  of  protection,  safeguarding 
against  accidents  due  to  carelessness 
on  the  part  of  the  operator.  These  con- 
sist of  a  number  of  switches  operated 
by  means  of  cams  mounted  on  a  hexag- 
onal shaft  connected  to  the  driving  mo- 
tor or  the  driven  mechanism  through  a 
chain  and  sprocket,  or  through  a  worm 
gear. 


Traffic  Post 

George  Cutter  Company  of  South 
Bend.,  Ind.,  has  designed  a  traffic  post 
to  match  its  Park  View  single-unit  post 
made  for  use  in  residence  districts.  In 
the  accompanying  illustration  this  post 
is  shown  installed  at  a  street  cross- 
ing on  St.  Louis  Boulevard  in  South 
Bend. 

The  design  of  this  post  is  similar  to 
the  one  described  in  the  July  8,  1916,  is- 
sue of  the  Electrical  World.  It  is 
made  of  cast  iron,  artistically  propor- 
tioned, and  may  be  equipped  with 
either  ruby  or  white  diffusing  globes 
and  porcelain  enameled  signs  bearing 
the  words  "Keep  to  Right."  These 
posts  are  fitted  with  medium  or  mogul 
screw  multiple  sockets  or  series  film 
sockets  of  the  "Regent"  and  "Stan- 
dard" types.  In  the  Standard  designs 
of  these  traffic  posts  the  base  is  14 
in.  in  diameter,  24  in.  high,  with  the 
column  5  in.  in  diameter  above  the 
base,  tapering  to  3.5  in.  in  diameter 
near  the  top.  The  height  from  the 
base  plate  to  the  bottom  of  the  globe 
is  6  ft. 

A  concrete  foundation  is  recom- 
mended for  these  posts  and  provisions 
are  made  for  attachment  to  three  bolts 
set  in  this  foundation.  Connections 
are  usually  made  with  a  cable  placed 


Horizontal-Retort  Underfeed 
Stoker  with  Novel  Features 

While  the  general  principle  of  using 
horizontal-top  retorts  fed  by  horizontal 
rams,  as  is  done  in  the  new  Molloch 
underfeed  stoker,  represents  no  innova- 
tion, this  make  of  stoker  embodies  some 
details  of  construction  which  are  rather 
ingenious.  Among  them  are  the  use  of 
rotary  grinders  parallel  to  each  retort 
for  disposing  of  the  ashes  and  stirring 
up  the  fire;  arrangements  for  minimiz- 
ing the  strains  in  parts  subjected  to  ex- 


installation  of  a  silent  watchman 
traffic  post  in  residential  district 

underground.  For  overhead  circuits  a 
crossarm  is  furnished  to  clamp  directly 
beneath  the  globe  holder,  which  makes 
use  of  porcelain  bushings  at  the  point 
where  the  wires  enter. 


FIG.   1 — CYLINDER  OPERATING  FUEL  RAM 
AND    INTERIOR   OF    FURNACE 

cessive  mechanical  stresses  and  intense 
temperatures,  and  provisions  for  eco- 
nomically controlling  the  fuel  feed. 

As  shown  by  the  accompanying  sec- 
tional views,  the  stoker  is  made  up  of 
units,  each  consisting  of  a  horizontal- 
top,  V-shaped  retort,  along  the  upper 
edges  of  which  are  mounted  tuyere 
blocks,  through  which  air  is  supplied 
under  pressure.  Fuel  is  fed  into  the 
retort  by  a  steam-operated  ram,  which 
is  supplied  with  coal  from  a  hopper  at- 
tached to  the  ram  case  outside  the  fur- 
nace. Between  each  retort  and  along 
each  side  wall,  where  the  products  of 
combustion  are  deposited,  are  rotary 
grinders  which  are  operated  intermit- 
tently in  the  same  manner  as  the  fuel- 
feeding  mechanism.  The  frequency  of 
operation,  as  well  as  the  relative 
amounts  of  rotation  of  each  grinder, 
can  be  varied  as  conditions  require.  By 
removing  the  ash  throughout  the  entire 
furnace  a  simple  ash  hopper  can  be  em- 
ployed, a  basement  or  deep  ash  tunnel 
usually  being  unnecessary. 

Two  methods  of  stoker  control  may 
be  employed:  One  is  to  actuate  the 
steam-cylinder  valves  by  steam  and  the 
other  is  to  control  them  by  solenoids. 
In  either  case  the  master  control  is  at- 
tached either  directly  or  indirectly  to 
the  fan  prime-mover,  so  that  fuel  is  fed 
into  the  furnace  at  a  rate  proportional 
to  the  air  supply.  When  steam  control 
of  the  fuel  feed  is  employed  the  fan 
mechanism  operates  a  pilot  valve  con- 
trolling the  steam  inlet  and  exhaust 
parts.  With  electrical  operation  the 
fan  actuates  a  contactor,  which  in  turn 
performs  the  previous-mentioned  oper- 
ations by  means  of  solenoids.  The 
master  control  shuts  off  the  steam  sup- 
plied to  the  ram  cylinders  after  a  cer- 
tain portion  of  the  piston  stroke  is  com- 
pleted, so  economical  steam  consump- 
tion is  assured.  Main  steam  and  ex- 
haust headers  are  placed  in  a  trench 
beneath  the  stoker  cylinders  to  amplify 
piping  and  reduce  radiation  therefrom. 


On  account  of  the  intense  heat  and 
severe  expansion  and  contraction 
stresses  to  which  the  retort  walls  are 
subjected,  they  are  made  in  sections, 
thus  eliminating  the  necessity  of  re- 
placing large  parts  when  defects  occur. 
The  lower  section  of  the  retort  is 
divided  into  a  large  front  and  rear  sec- 
tion, and  the  upper  part  into  sections 
20  in.  long.  All  parts  are  closely  fitted 
and  the  sections  firmly  bolted  together 
and  well  ribbed  to  prevent  cracking. 
The  joints  are  made  with  asbestos  fur- 
nace cement.  Any  section  which  be- 
comes cracked  will  remain  in  position 
for  service,  and  can  be  replaced  without 
disturbing  any  other  section. 

The  retorts  are  supported  on  each 
side  throughout  their  entire  length  to 
allow  for  expansion  without  injury. 
The  air  boxes  which  are  made  of  cast- 
iron  plates  are  attached  to  and  hung 
from  the  retort  supports,  and  are  built 
in  sections  with  removable  bottoms. 

The  tuyere  blocks  consist  of  heavy 
castings  which  are  locked  in  place,  the 
surface  which  is  in  contact  with  the 
fire  being  provided  with  fins  on  the 
under  side.  These  serve  the  double 
purpose  of  absorbing  heat  from  the 
fire  and  dissipating  it  to  the  incoming 
air.  The  tuyere  blocks  are  made  in 
sections  10  in.  long  and  the  dead  plates 
divided  into  sections  20  in.  long.  The 
lower  edges  of  the  stokers  are  attached 
to  an  angle  iron  which  extends  across 
the  entire  furnace,  thus  preventing  the 
stoker  movement  from  bulging  the 
boiler  front,  and  allowing  for  expan- 
sion and  contraction.  The  fire  doors 
are  equipped  with  cast-in-place  fire- 
brick linings,  to  avoid  the  trouble 
sometimes  caused  by  brick  becoming 
loose  and  falling  out. 

The  one-ended  cylinders  with  steam 
ports  cast  in  the  walls  are  employed  to 
permit  the  use  of  short  and  simple 
steam  connections.  By  removing  cap 
screws  fastening  the  cylinder  to  the 
ram  case  the  entire  coal-feeding  portion 
of  the  stoker  may  be  dismantled.  Upon 
the  cylinder  being  removed,  the  piston, 
stuffing  box,  gland,  piston  rod  and  ram 
can  be  withdrawn  and  the  stoker  ex- 
posed for  inspection  or  renewals.  AH 
valve  bodies  are  interchangeable. 


FIG.    2 — CUT    SECTION    OF   RETORT   AND 
ASH    REMOVER 

For  small  installations  the  Molloch 
stoker  is  made  in  the  manually  cleaned 
type.  With  this  or  the  self-cleaning 
type,  as  many  stokers  can  be  combined 
under  one  boiler  as  the  space  and  con- 
ditions require.  Their  installation  is 
not  confined  to  new  boiler  equipment, 
as  no  special  brick  work  or  fire  arches 
are  required.  Where  a  basement  ex- 
ists for  the  storage  of  refuse  or  ash. 
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the  (lc'sin-ii  can  he  ii-adily  altored  to  re- 
ceive stokers.  Where  a  baseinont  or 
ash  tunnel  does  not  exist,  a  pit  directly 
under  the  boiler  furnace  can  usually  be 
arranged.  On  account  of  the  fuel  bed 
being  horizontal  the  boiler  does  not 
have  to  be  set  as  high  as  with  an  in- 
clined fuel  bed.  Where  possible,  how- 
ever, a  relatively  high  setting  is  recom- 
mended by  the  manufacturer. 

This  stoker  is  manufactured  by  the 
Molloch  Stoker  Company,  Chicago. 


Motor  Starter  with  Automatic 
Timing  Device 

To  operate  the  motor  starter  shown 
in  the  accompanying  illustration  the 
motor  circuit  is  closed  by  throwing  the 
lever  up  when  the  subsequent  accelera- 


MOTOR    STARTER    WITH    TIMIMU    ELEMENT 

TO    PREVENT    IMPROPER    STARTING 

AND   LINE   SURGES 

tion  is  automatic.  The  time  can  be  ad- 
justed as  desired,  it  is  pointed  out  by 
the  maker,  thereby  eliminating  the 
judgment  of  the  operator  in  cutting  out 
the  resistance  of  the  motor  circuit.  This 
controller  consists  essentially  of  two 
square  shafts;  the  upper  one  carrying 
the  main  contacts  and  provided  with  a 
handle,  the  lower  one  carrying  six 
fingers  arranged  in  such  a  manner  that 
they  make  contact  with  the  stationary 
contacts  in  rotation;  that  is,  one  closes 
after  the  other,  the  time  of  closure  be- 
ing determined  by  a  dashpot  which  pre- 
vents improper  starting. 

For  the  control  of  squirrel-cage 
motors,  resistance  is  inserted  in  the 
primary  circuit  of  the  motor.  After 
the  closure  of  the  main  contacts  on  the 
,  upper  shaft,  the  resistance  which  is  in 
circuit  and  in  series  with  these  main 
contacts  is  gradually  cut  out  by  the 
drum  fingers  on  the  lower  shaft,  and 
when  all  the  fingers  are  closed  the  re- 
sistance is  short-circuited  and  the 
motor  is  directly  connected  across  the 
line.  As  soon  as  the  main  contacts  are 
closed  the  no-voltage  release  is  ener- 
gized, and  it  then  holds  the  main  shaft 
in  the  closed  circuit  position.  In  case 
of  failure  of  voltage  this  no-voltage  re- 
lease disengages  the  upper  shaft  and 
this  opens  the  motor  circuit  completely. 
If  desired,  a  push  button  may  be  in- 
stalled in  this  no-voltage  release  cir- 
cuit so  that  the  motor  may  be  stopped 
from  any  convenient  point,  or  overloads 
may  be  connected  in  this  circuit  to  open 
it  and  to  automatically  protect  the 
motor  against  excessive  load.  The 
motor  may  also  be  stopped  by  pushing 


the  operaLiiig  handle  to  the  extreme 
lower  position,  in  which  it  engages  the 
upper  shaft  and  pulls  it  away  from  the 
no-voltage  release,  thereby  opening  the 
main  contacts. 

In  the  "off"  position  the  lower  con- 
tacts are  all  closed  and  therefore  the 
starting  resistance  is  short-circuited, 
but  these  contacts  are  open  before  the 
upper  contacts  are  closed  so  that  the 
motor  is  always  started  with  all  the  re- 
sistance in  circuit.  On  the  other  hand, 
this  arrangement  allows  the  main 
motor  circuit  to  be  opened  without  first 
reinserting  the  starting  resistance  into 
this  circuit,  an  arrangement  which  is 
common  on  other  types  of  manual 
starters  and  which  is  to  some  extent 
objectionable  as  it  causes  some  spark- 
ing on  the  contacts  while  the  resistance 
is  inserted.  In  case  of  slip-ring  type 
motors,  the  lower  contacts  control  re- 
sistance in  the  secondary  circuit  of  the 
motor  while  the  upper  contacts  close 
the  primary  circuit.  With  slip-ring 
motors  the  fact  that  the  resistance  is 
not  reinserted  in  the  secondary  circuit 
of  the  motor  before  opening  the  pri- 
mary circuit  is  particularly  valuable,  as 
the  sparking  due  to  the  opening  of  the 
primary  circuit  is  greater  the  higher 
the  resistance  that  is  inserted  in  the 
secondary  circuit.  The  current-break- 
ing capacity  of  the  apparatus  is  large 
and  the  spacing  of  the  primary  con- 
tacts and  their  opening  is  such  that  no 
additional  knife  switch  need  be  in- 
stalled for  the  complete  separation  of 
the  motor  from  the  circuit.  This  con- 
troller is  made  by  the  Cutler-Hammer 
Manufacturing  Company  of  Milwaukee, 
Wis. 


A  Simple  Meter  Lock 

A  device  which  permits  watt-hour 
meters  to  be  connected  in  consumers' 
premises,   and  provides  full  protection 


METER    SWITCH    LOCK 

from  tampering  by  unauthorized  per- 
sons for  the  purpose  of  using  current 
through  the  meters  until  the  usual  ar- 
rangements have  been  made  and  at  the 
same  time  prevents  theft  of  current 
without  meter  registration  is  shown  in 
the  accompanying  illustration.  This 
meter  lock,  consisting  of  a  pressed  fiber 
guard  and  a  dummy  plug  with  a  per- 
forated rim  for  sealing,  is  applied  to 
the  fused  service  switch.  With  the  fuse 
plugs  removed  and  the  dummy  plug 
sealed  in  its  position  through  the  fiber 
guard  the  binding  screws  of  the  switch 
are  so  covered  as  to  make  the  attach- 
ment of  jumpers  or  by-passes  impos- 
sible. The  material  of  the  guard  is  of 
such  rigidity,  it  is  claimed,  and  is  so 
formed  that  it  can  neither  be  sprung 
nor  twisted  out  of  place  without  break- 


ing the  seat  and  removing  the  dummy 
plug.  The  lock  is  small  and  of  so  little 
weight  that  a  workman  can  easily  carry 
a  day's  supply  in  the  pockets  of  his 
coat.  This  meter  lock  has  been  pat- 
ented and  is  now  being  made  by  the 
Acme  Meter  Lock  Company,  .'U5  Minne- 
sota Street,  St.  Paul,  Minn. 


Electrically  Operated  Toys 

The  Swedish-American  Telephone 
Manufacturing  Company,  5242  Ravens- 
wood  Avenue,  Chicago,  111.,  is  offering 
an  interesting  line  of  electrically  oper- 
ated toys  for  the  Christmas  trade.  Be- 
sides the  regular  assortment  of  Boy 
Scout  telegraph  in- 
struments, wire- 
less receivers, 
buzzers,  flashlamp 
candlesticks  and 
the  like,  the  com- 
pany has  this  year 
brought  out  toy 
ranges,  electric  toy 
engines  and  elec- 
tric toy  telephones. 
The  range,  Fig. 
1,  is  7.5  in.  long, 
4.125  in.  wide,  8.5 
in.  high  and  weighs 
but  2  lb.  7  oz. 
packed.  It  has  a 
plate  shelf  at  the 
top  and  is  equipped 
with  cord,  plug,  attachable  connector 
and  two  little  cooking  utensils.  The 
heating  element,  which  is  rated  at  275 
watts,  is  arranged  so  that  it  can  be 
easily  removed  and  replaced.  Cook- 
ing can  be  done  in  the  oven  on  top  of 
the  stove. 

The  toy  electric  engine  consists  of 
two  2.25-in.  magnets,  which  act  on  a 
lever  bar  and  an  eccentric  to  drive  a 
3.5-in.  flywheel.  The  flywheel  is 
copper-plated  and  the  whole  engine  is 
finished  in  bright  colors.  When 
packed  the  engine  weighs  2  lb.  4  oz. 

The  toy  telephone,  the  manufacturer 
states,  is  the  first  electrically  operated 
set  of  its  kind.  The  instruments  are 
made  in  both  the  wall  type  and  desk 
type.  The  transmitter  and  receiver  are 
of   the    simplest    possible    construction 


FIG.    1 — TOY   TELE- 
PHONE OF  SIMPLE 
CONSTRUCTION 


IIG.   2 — ELECTRICALLY  OPERATED 
TOY    RANGE 

and  yet  are  effective.  They  are 
equipped  with  push-button  and  elec- 
trical signal  for  calling,  and  can  be 
used  to  talk  between  rooms  or  between 
house  and  garage  or  barn. 
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NEWS  OF   THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical   Manufdcturiun ^  Selling 

and  Central-Station  Fields 


A.M.E.S.  Lighting  Fixture  Section 
Committees 

The  lighting  fixture  section  of  the  Associated  Manu- 
facturers of  Electrical  Supplies  held  a  special  meeting 
on  Oct.  25  at  the  Hotel  Biltmore,  New  York.  W.  D. 
Steele,  of  the  Benjamin  Electrical  Manufacturing  Com- 
pany, Chicago,  the  new  chairman  of  the  section,  pre- 
sided. The  following  standing  committees,  covering  the 
various  lines  of  the  fixture  industry,  were  appointed: 

Committee  on  interior  lighting  fixtures: — L.  Living- 
ston, Edward  F.  Caldwell  &  Company,  Inc.,  New  York; 
W.  H.  Spencer,  I.  P.  Frink,  New  York;  A.  F.  B.  Har- 
raden,  Shapiro  &  Aronson,  New  York;  F.  W.  Wakefield, 
Wakefield  Brass  Company,  Vermilion,  Ohio;  Albert  Ull- 
man,  Scott-Ullman  Company,  Cleveland,  Ohio. 

Committee  on  industrial  lighting  fixtures: — C.  0. 
Baker,  Wheeler  Reflector  Company,  Boston,  Mass.;  H. 
W.  Bliven,  Harvey  Hubbell,  Inc.,  Bridgeport,  Conn.;  D. 
K.  Chadbourne,  George  Cutter  Company,  South  Bend, 
Ind. 

Committee  on  street  lighting  fixtures: — A.  D.  Fishel, 
Adams-Bagnall  Electric  Company,  Cleveland,  Ohio;  W. 
H.  Jones,  General  Electric  Company,  Schenectady,  N,  Y. ; 
C.  E.  Stephens,  Westinghouse  Electric  &  Manufacturing 
Company,  East  Pittsburg,  Pa. 


A  Non-Arcing  Electrode  Generator  for 
Sustained  Waves 

Father  Joseph  Murgas  of  Wilkes-Barre,  Pa.,  in  patent 
No.  1,196,969,  proposes  a  modified  form  of  Poulsen  arc 
generator  for  undamped  oscillation  of  high  frequency 
that  he  claims  gives  an  efficiency  much  in  advance  over 
the  arc  method  hitherto  employed.  In  fact,  the  arcing 
as  such  is  claimed  to  be  entirely  suppressed.  An  alter- 
nating current  of  moderate  voltage  is  stepped  up  to  a 
high  voltage  and  connected  across  the  terminals  of  an 
arc  or  spark  gap.  Platinum  or  steel  plugs  are  prefer- 
ably employed,  although  carbon  can  be  used.  In  shunt 
with  the  arc  or  gap  is  the  well-known  arrangement  of 
an  adjustable  inductance  and  capacity,   forming  with 
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the  arc  or  gap  the  oscillating  circuit.  However,  a  strong 
air  blast  is  used  which  performs  a  fourfold  function. 
First  it  cools  the  electrodes  and  therefore  allows  a  much 
smaller  gap  to  be  used,  giving  a  higher  frequency  in 
the  oscillating  circuit;  second,  it  increases  the  dielectric 
strength  of  the  gap  due  to  the  higher  air  pressure; 
third,  it  completely  blows  out  and  extinguishes  the  arc, 


and  fourth,  it  unites  the  discharge  in  one  single  thick 
discharge  which  is  purely  oscillatory  in  character,  of 
very  high  frequency,  and  nearly  noiseless,  and  therefore- 
is  well  adapted  for  wireless  telegraphy  and  telephony. 
The  nozzle  is  connected  by  a  tube  to  a  pressure  tank 
so  that  the  air  may  be  delivered  at  a  comparatively 
high  pressure,  amounting  to  several  pounds  per  square 
inch.  The  pressure  of  the  nozzle  is  adjusted  by  a  valve 
or  any  other  convenient  means. 


Public  Service  Commission  News 

Illinois  Commission 

On  Oct.  12  the  States  Public  Utilities  Commission  is- 
sued rules  establishing  standards  for  overhead  elec- 
trical construction.  These  rules  cover  all  overhead  elec- 
trical lines  located  entirely  outside  of  buildings,  and  it 
is  the  intent  of  the  commission  in  these  rules  to  make- 
as  adequate  provision  as  is  possible  for  human  safety,, 
giving  consideration  to  the  reasonableness  of  the  re- 
quirements. A  perusal  of  the  rules  indicates  that  the- 
commission  feels  co-operation  among  the  various  utility 
interests  in  the  State  is  essential,  and  the  rules  require 
that  where  these  interests  conflict  in  overhead  construc- 
tion, both  parties  shall  use  their  best  efforts  to  co-op- 
erate with  the  conflicting  interests. 

It  is  provided  that  any  utility  feeling  the  rules  are  in- 
applicable to  any  proposed  construction  may  come  be- 
fore the  commission  and  present  its  reasons  for  such 
a  belief,  and  if  such  reasons  seem  justifiable  and  rea- 
sonable, relief  will  be  granted  to  as  great  an  extent  as 
is  practicable  in  view  of  the  other  considerations  which 
may  influence  the  question. 

The  arrangement  of  the  rules  is  such  that  it  is  be- 
lieved reference  may  readily  be  made  to  the  require- 
ments covering  any  points  of  construction  which  may 
be  under  contemplation.  Thus  the  rules  are  divided, 
into  seven  sections,  having  captions  as  follows:  Sec.. 
I — "Preliminary";  Sec.  II — "Overhead  Construction  ini 
General";  Sec.  Ill — "Construction  at  Crossings  Be- 
tween Wires" ;  Sec.  IV — "Construction  of  Crossings  of 
Wires  Over  Railroad  Tracks";  Sec.  V — "Crossings  of 
Wires  Under  Railroad  Structures" ;  Sec.  VI — "Construc- 
tion for  Jointly-Used  Pole  Lines";  Sec.  VII — "General; 
Recommendations  for  the  Construction  and  Operation 
of  Supply  Systems  and  Signal  Systems  Whose  Lines. 
Are  Involved  in  Parallels." 

The  rules  apply  to  all  new  construction,  and  further 
require  that  all  existing  construction  shall  be  brought 
into  conformity  with  the  rules  within  ten  years  from 
the  date  of  their  issuance. 

A  factor  of  safety  construction  is  required  for  steel 
tower  lines.  For  wooden  pole  construction  the  require- 
ments are  stated  so  far  as  possible  in  non-technical  lan- 
guage, in  order  that  they  may  be  more  readily  inter- 
preted by  the  utility  operator  in  small  communities. 

The  rules  contain  requirements  for  the  size  of  con- 
ductors, the  sags  of  conductors,  the  spacing  of  poles, 
the  depth  of  setting  poles,  and  other  similar  features 
of  overhead  construction  for  each  type  of  construction, 
which  the  rules  are  intended  to  cover. 
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Technical  Books  of  1915.— Pratt  In- 
stitute Free  Library,  Brooklyn,  N,  Y.. 
has  issued  a  booklet  containing  a  selec- 
tion of  the  technical  books  of  1915. 

Electricity  to  Replace  Gas  for  Street 
LiKhtinji  in  Kansas  City. — The  munici- 
pal electric  light  department  of  Kan- 
sas City,  Kan.,  has  taken  over  the 
street  lifrhtinj?  of  the  city.  The  Welsbach 
Street  Lijrhting-  Company  has  until  re- 
cently been  lighting  the  streets  with 
gas.  There  were  1417  gas  lamps  which 
will  be  replaced  by  electric  lamps, 
material  for  which  is  already  ordered. 

Lamp  Trimmer's  Work  in  Chicago. — 

Under  the  union  agreement  in  Chicago 
one  trimmer  with  an  automobile,  for 
which  he  is  allowed  an  amount  for 
maintenance  not  to  exceed  $4  per  day, 
patrols  and  replaces  1200  600-cp.  in- 
candescent lamps  on  underground  cir- 
cuits. A  trimmer  on  foot  patrols  500 
flame-arc  or  CO-cp.  incandescent  lamps, 
trims  330  flame-arcs,  or  cleans  750  600- 
cp.  incandescent  lamps. 

Massachusetts  Tech.  to  Establish  Re- 
search Laboratory  at  Niagara  Falls. — 

The  Carborundum  Company  of  Niagara 
Falls,  N.  Y.,  will  construct  an  adminis- 
tration building  on  lands  of  the  Niagara 
Falls  Power  Company  on  the  Niagara 
River  front.  It  is  proposed  to  tender 
the  use  of  the  present  offices  to  the 
Massachusetts  Institute  of  Technology, 
which  has  decided  to  establish  a  re- 
search laboratory  at  Niagara  Falls. 

Settlement  of  Montgomery  Power 
Suit. — The  United  States  Supreme 
Court  has  refused  the  writ  of  a 
certiorari  sought  by  the  Montgomery 
Light  &  Traction  Company  relative  to 
the  judgment  of  more  than  $100,000 
awarded  the  Montgomery  Light  & 
Water  Power  Company  by  the  Fed- 
eral District  Court.  This  judgment  was 
for  a  contract  for  power  which  the 
traction  company  sought  to  have  set 
aside. 

Municipal  Plant  Asks  to  Be  Allowed 
to  Increase  Rates. — Although  it  has 
been  operating  its  electric  light  plant 
for  less  than  a  year  and  a  half,  the 
village  of  Black  Creek,  Outagamie 
County,  Wisconsin,  on  Monday  applied 
to  the  State  Railroad  Commission  for 
authority  to  increase  its  electric  rate 
schedule  50  per  cent.  The  present  law- 
ful rate  is  10  cents  per  kilowatt-hour. 
The  Council  asks  that  it  be  allowed  to 
raise  this  to  15  cents  per  kilowatt-hour. 

Failure  of  Gas  Supply  Again  Booms 
Electric  Cooking  and  Heating  Appa- 
ratus.— The  failure  of  the  gas  supply 
in  Kansas  City  at  the  first  touch  of 
cold  weather  greatly  stimulated  the 
sale  of  electric  cooking  devices,  which 
sale  was  further  augmented  through 
timely  advertising.  Practically  all  the 
stock  of  grills  on  hand  in  the  Electric 
Shop  of  the  Kansas  City  Light  &  Power 
Company  were  sold  in  a  few  days.  In 
its  advertising  of  the  grills,  the  com- 
pany emphasized  the  preparation  of 
breakfast,  but  added  that  at  a  pinch 
a  fairly  good  dinner  could  be  prepared 
on  it.  The  company  also  had  a  very 
heavy  run  on  radiators  during  the  early 
cold  ppells. 
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New  Heating  Bulletin. — The  heating 
and  appliance  division  of  the  contract 
department  of  the  Commonwealth  Edi- 
son Company,  Chicago,  is  issuing  a 
monthly  mimeographed  bulletin  enti- 
tled "Electric  Heating  and  Cooking 
Notes."  A.  F.  AUsop,  the  company's 
industrial  heating  engineer,  is  editor. 

Union  Labor  Pickets  Movie  Show 
Which  Uses  Electrically  Operated 
Piano. — Charles  Papp  and  Joseph 
Maros,  proprietors  of  a  moving  picture 
show  in  Cleveland,  have  asked  the  courts 
for  an  injunction  against  the  Inter- 
national Alliance  of  Theatrical  Stage 
Employees,  Cleveland  Federation  of 
Labor  and  the  Musical  Mutual  Protec- 
tive Association.  They  allege  that  the 
house  has  been  picketed  by  the  labor 
organizations  because  an  electrically 
operated  piano  is  used  to  furnish  the 
music  and  because  Maros,  one  of  the 
proprietors,  operates  the  film  machine. 
The  organizations  claim  the  house  is 
unfair  to  labor. 

Municipal  Plant  Furnishes  Service  to 
Competing  Private  Utility. — A  short 
time  ago  the  Tacoma  Municipal  Light- 
ing plant  commenced  furnishing  waste 
power  to  the  Tacoma  Railway  &  Power 
Company,  on  a  special  contract  entered 
into  for  a  brief  period,  it  being  under- 
stood that  the  dity  could  discontinue 
the  service  at  any  time.  The  main 
facts  of  the  contract  are  that  the  city 
would  supply  the  power  company  from 
4000  to  5000  kw.  for  ten  hours  at  a 
rate  of  $20  per  horsepower  year,  or 
about  0.3063  cent  per  kilowatt-hour. 
Under  this  arrangement,  the  city  has 
since  Sept.  20  been  furnishing  the  com- 
pany f-rom  50,000  to  175,000  kw.-hr. 
daily,  the  largest  demand  having  been 
14,000  kw.  The  city  has  a  permanent 
connection  between  its  lines  and  those 
of  the  company,  for  mutual  advantage 
in  case  of  break.  For  this  breakdown 
service,  the  two  plants  have  a  recipro- 
cating contract  based  on  0.75  cent  per 
kilowatt-hour.  However,  this  contract 
does  not  prevent  either  of  the  parties 
from  making  special  bargains  for  blocks 
of  power  from  time  to  time.  On  this 
particular  occasion,  the  power  com- 
pany found  its  river  plant  short  of 
water  and  proposed,  instead  of  start- 
ing its  steam  plants,  to  purchase 
energy  from  the  city,  which  from  the 
latter's  standpoint  was  a  case  of  sell- 
ing surplus  power  which  it  had  going 
over  the  dam.  While  the  price  is  very 
'  low,  yet  viewed  from  a  waste  power 
standpoint,  and  the  fact  that  service 
may  be  discontinued  at  any  time,  the 
proposition  is  understood  to  be  very 
satisfactory  to  both  parties. 


Educating  Indianapolis  Architects. — 

At  a  dinner  given  by  the  Indianapolis 
(Ind.)  Light  &  Heat  Company  to  the 
leading  architects  and  their  wives  on 
Oct.  27,  George  A.  Hughes  of  Chicago 
was  the  speaker  of  the  evening.  His 
topic  was  the  advantages  of  electric 
cooking  in  apartment  houses.  In  the 
course  of  his  talk  Mr.  Hughes  showed 
illustrations  of  several  types  of  elec- 
trically equipped  kitchens  in  apartment 
houses  already  constructed  in  the  West. 
He  also  exhibited  several  electrical  load 
curves  taken  from  apartment-house 
range  installations.  The  dinner  which 
was  served  to  the  guests  was  electrical- 
ly cooked. 

Winnipeg    Holds    Electrical    Show. — 

There  opened  on  Oct.  10  and  continued 
throughout  the  remainder  of  the  week 
at  Winnipeg,  Canada,  the  first  large 
electrical  exposition  ever  held  in  that 
city.  Throughout  the  week  the  con- 
vention hall  of  the  Industrial  Bureau, 
where  the  exposition  was  held,  was 
crowded  with  visitors.  One  of  the  at- 
tractions was  the  moving  pictures  show- 
ing the  many  uses  of  electricity  in  the 
home,  factory  and  on  the  farm.  There 
were  also  shown  pictures  of  the  power 
plants  of  the  local  lighting  companies, 
the  Winnipeg  Electric  Railway  Com- 
pany and  the  Municipal  Electric  Light 
Plant.  Every  effort  was  made  to  in- 
terest the  consumer  in  electrical  de- 
vices. Being  essentially  an  educational 
exposition  for  the  benefit  of  the  pub- 
lic, the  show  was  far  from  being  tech- 
nical. 

Westfield  (Mass.)  Municipal  Plant 
Investigation. — Following  a  recent  in- 
crease in  the  price  of  electricity  at  the 
Westfield  (Mass.)  municipal  lighting 
plant,  a  committee  has  been  appointed 
to  investigate  the  administration  of  the 
plant's  aff'airs.  It  is  reported  that  the 
committee  will  shortly  hold  a  confer- 
ence with  the  Massachusetts  Gas  and 
Electric  Light  Commission  relative  to 
the  recent  history  and  future  prospects 
of  the  plant.  Rumors  are  afloat  to  the 
effect  that  outside  interests  are  pre- 
pared to  take  the  plant  off  the  town's 
hands  in  case  the  citizens  desire  to  se- 
cure lower  cost  energy  than  the  depart- 
ment can  supply  on  the  present  basis 
of  equipment  and  expenses.  About 
three  years  ago  one  of  the  large  hy- 
droelectric companies  operating  in  the 
Connecticut  Valley  made  the  town  an 
attractive  offer  for  the  wholesale  sup- 
ply of  energy  to  the  lighting  depart- 
ment, but  the  citizens  voted  instead  to 
extend  the  existing  plant.  At  the 
rates  then  quoted  the  purchase  of  out- 
side power  would  have  saved  the  town 
upward  of  $1,500  a  year  compared  with 
the  plan  followed.  The  time  is  coming 
when  the  increasing  business  of  the 
plant  will  necessitate  further  enlarge- 
ment or  the  purchase  of  outside  en- 
ergy. The  increase  in  rates  put  into 
effect  in  August  of  this  year  has  tem- 
pered the  enthusiasm  of  some  of  the 
citizens  for  further  municipal  plant  ex- 
tensions, and  while  no  power  purchase 
proposition  is  at  present  before  the 
town,  it  is  likely  that  the  latter  course 
will  result  from  the  investigation. 
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Risk  Assumed  by  Lineman. — A  serv- 
ant employed  to  reset  electric  poles,  re- 
quiring his  climbing  among  live  wires 
for  the  purpose  of  attaching  a  pulley 
to  the  old  poles  used  in  hoisting  the  new 
ones,  is  held  (L.  R.  A.  1916  D,  962)  to 
assume  the  risk  of  all  ordinary  dangers 
incident  to  so  hazardous  an  employ- 
ment, but  not  the  risk  of  unknown  and 
abnormal  dangers  due  to  the  master's 
negligence,  such  as  an  uninsulated  joint. 
Wire  Maintenance  Negligence. — Not- 
withstanding the  wires  of  an  electric 
company  were  originally  properly  con- 
structed, it  was  bound  to  maintain  them 
in  such  condition  as  to  prevent  their 
coming  in  contact  with  other  wires  that 
might  be  thereafter  stretched  across 
the  street,  and  also  to  keep  them  prop- 
erly insulated,  it  was  held  by  the  Court 
of  Civil  Appeals  of  Texas  (188  S.  W. 
289). 

Status  of  Transmission  Line  in  Emi- 
nent Domain  Proceedings. — Land  used 
for  pole  line  for  transmission  of  power 
to  a  public  railway,  is  used  for  public 
purposes,  although  indirectly,  it  was 
held  in  (159  P.  992)  by  the  District 
Court  of  Appeal  for  the  Second  Dis- 
trict of  California.  Where  an  electric 
railroad  entered  upon  lands  without  ob- 
jection by  the  owners,  and  erected  and 
maintained  a  pole  line  for  transmission 
of  power,  the  easement  it  acquired  was 
a  substantial  property  right,  and  on 
condemnation  for  park  purposes  the 
landowners  could  not  have  the  entire 
compensation,  the  court  held,  but  the 
railroad  should  share  therein. 

Employees  Liability  for  Safety  of 
Working  Place. — Another  link  in  an  al- 
ready long  chain  of  decisions  holding 
that  employers  must  provide  safe  places 
for  the  employees  to  carry  on  their 
work  is  contained  in  the  decision  of  the 
Court  of  Civil  Appeals  of  Texas  (188 
S.  W.  289).  It  was  held  by  the  court 
that  the  employer  must  furnish  a 
reasonably  safe  place  for  employees  to 
work,  and  a  telephone  lineman  was  not 
required  to  inspect  a  pole  to  ascertain 
whether  it  would  be  dangerous  to  climb 
it  before  obeying  the  commands  of  his 
superior.  In  a  lineman's  action  for 
personal  injury  from  an  electric  shock 
caused  by  an  electric  light  wire  coming 
in  contact  with  a  guy  wire  attached 
to  a  telephone  pole,  a  charge  by  the 
lower  court  assuming  that  the  lineman 
knew  that  the  electric  light  wire  was 
charged  with  electricity,  was  properly 
refused,  it  was  held,  where  the  evi- 
dence failed  to  show  such  knowledge. 
Also  it  was  held  that  a  request  to  re- 
quire the  jury  to  say  whether  contact 
of  wires  was  due  to  the  lowering  of 
the  guy  wire  or  the  raising  of  the 
electric  light  wire  was  properly  re- 
fused, as  the  issue  was  immaterial. 
The  electric  light  company's  requested 
charge  that  it  was  not  bound  to  pro- 
vide a  reasonably  safe  place  for  plain- 
tiff to  work,  and  could  not  be  held 
liable  for  the  negligence,  if  any,  on 
the  part  of  his  employer  in  failing  to 
do  so,  was  also  held  to  be  properly  re- 
fused where  no  such  issue  was  raised 
by  the  proceedings.  Such  charge  was 
properly  refused,  because  in  no  event 


Recent  Court 
Decisions 

Findings  of  higher  courts  in  legal  cases 
involving  electric  light,  power  and 
other  public-utility  companies. 


could  the  electric  light  company  be  re- 
sponsible for  the  negligence  of  plain- 
tiff's employer,  a  telephone  company. 

Release  Granted  By  Injured  Line- 
man.— That  a  release  does  not  always 
release  is  evident  from  the  decision 
of  the  Civil  Court  of  Appeals  of  Texas 
(199  S.  W.  289)  in  Gulf  States  Tele- 
phone Company  versus  Evetts.  A  line- 
man brought  an  action  for  injuries, 
where  it  appeared  that  his  release  to 
his  employer  was  executed  a  few  days 
after  his  injury,  while  he  was  in  bed 
under  the  influence  of  medicines  and 
suff'ering  from  his  injury,  and  where 
there  was  evidence  tending  to  show 
that  he  was  then  incapable  of  under- 
standing the  nature  of  his  release.  The 
court  would  not  set  aside  a  verdict  for 
plaintiff  and  grant  a  new  trial  on  the 
ground  that  the  evidence  was  insuf- 
ficient to  show  that  plaintiff,  when  he 
executed  the  release,  did  not  understand 
its  nature  and  effect. 

Excessive  Damages  for  Injuries. — A 

verdict  of  $15,280.30  awarded  to  a  line- 
man, twenty-four  years  of  age,  earning 
from  $1,50  to  $2  per  day,  with  a  reason- 
able expectation  of  greater  earnings  in 
the  future,  shocked  by  electricity, 
knocked  unconscious,  and  severely 
burned  about  arm,  chest  and  hand,  and 
who  suffered  great  pain  for  a  consid- 
erable time,  and  who  at  the  trial  six 
months  afterwards  still  had  a  fever, 
and  whose  arm  was  likely  to  be  perma- 
nently useless  and  a  menace  to  his 
health,  whose  weight  was  reduced  and 
whose  nervousness  prevented  sound 
sleep,  in  the  absence  of  any  showing 
that  the  jury  were  actuated  by  im- 
proper motives  in  reaching  the  amount 
of  the  verdict,  was  allowed  to  stand  by 
the  Court  of  Civil  Appeals  of  Texas 
(188  S.  W.  289). 

Right  of  Abutting   Owner   in   Shade 
Trees  Within  the   Street. — How  far  a 

public  utility  may  go  in  the  matter  of 
tree  trimming  in  order  to  string  its 
wires  and  what  the  rights  of  abutting 
owners  are  to  the  shade  and  ornamental 
uses  of  a  tree,  are  not  as  big  ques- 
tions to-day  as  they  were  ten  years 
ago,  owing  undoubtedly  to  the  greater 
public  spirit  of  the  utilities.  However, 
cases  of  this  nature  do  arise  in  the 
courts,  and  one  of  particular  interest 
was  decided  recently  by  the  Supreme 
Court  of  Iowa  in  Newlands  versus  Iowa 
Railway  &  Light  Company  (159  N.  W. 
244).  It  was  held  by  the  court  that 
an  owner  of  residence  property  who 
rightfully  planted  shade  trees  within 
the  street,  and  maintained  them,  ex- 
cept as  against  the  superior  right  of 
the  State  by  its  proper  authorities  to 


maintain  and  improve  the  streets  for 
public  purposes,  had  a  property  right 
in  them  which  the  court  would  recog- 
nize and  protect.  The  fact  that  a  light 
company  for  the  convenience  of  its 
electric  line  assumed  the  right  to  cut 
and  destroy  the  trees  carried  no  pre- 
sumption that  in  doing  so  against 
will  and  protest  of  the  resident  it  was 
acting  within  the  authority  of  some 
franchise  neither  pleaded  nor  otherwise 
disclosed.  Defendant,  which  had  not 
pleaded  or  proved  any  right  to  "reason- 
ably cut  and  trim"  the  trees  could  not 
contend  that  the  damage  was  the  dif- 
ference between  the  value  of  the  prop- 
erty as  reasonably  trimmed  and  its 
value  if  they  had  been  destroyed,  even 
if  that  rule  was  applicable.  A  claim 
of  right  to  "trim"  trees  "under  the  in- 
structions of  the  city  council,"  if  any, 
conferred  no  right  to  destroy  and  re- 
move the  trees. 

Admission     of     Expert     Evidence. — 

What  constitutes  expert  evidence,  when 
may  it  be  used  and  of  what  value  is  it 
are    common    bases    for    appeal    from 
lower  court  decisions.     Admissions   of 
certain  expert  testimony  were  made  by 
the    Supreme    Court    of    Michigan    in 
Sykes  versus  Village  of  Portland   (159 
N.  W.  325).    The  court  held  that  in  an 
action  against  a   village   operating   an 
electric    light    plant,    and    a    telephone 
company,  for  an  injury  to  the  plaintiff 
from  an  electric  shock  while  trying  to 
rescue    her    son    from    contact   with    a 
fallen  electric  light  wire  which  caused 
his  death,  the  admission  of  the  testi- 
mony of  plaintiff's  expert  witness  that 
a   crossing   of   the   electric   light   wire 
from   8   to   14   in.  from   the  telephone 
wire,  and  in  view  of  the  long  span  too 
heavy  for  a  pole  to  support  without  a 
guy,  was  dangerous,  and  that  the  wires 
would  not  be  safe  unless  placed  about 
40  in.  apart,  was  admissible  over  the 
objection    that    it   involved    the    direct 
issue  for  the  jury.     In  an  action  for 
injury   from    an    electric    shock,   testi- 
mony of  experts  that  a  person  might 
get    a    shock    sufficient    to    knock    him 
dovra    without    being    burned,    supple- 
mented by  the  experience  of  one  of  the 
witnesses  mainly  drawn  out  by  defend- 
ant's   cross-examination,    was     admis- 
sible.    In   such  action  where  the  case 
as  to  the   defendant's   negligence  was 
close,  the  admission   of  evidence   of  a 
non-expert  witness  as  to  his  individual 
experience   when    shocked   under   other 
and  different  conditions,  raising  a  col- 
lateral    issue,    was    prejudicial    error. 
Where    plaintiff,    on    cross-examination 
of  defendant's  medical  witnesses,  elic- 
ited testimony  that  the  plaintiff  was  not 
suffering   from   an   organic   disease  or 
injury  to  the  nerves  or  nerve  centers, 
or  any  molecular  change  therein,  evi- 
dence    that     witness     knew     it     was 
claimed    by    some    medical    authorities 
that  there  might  be  a  molecular  change 
in  the  nerves  from  electricity,  and  that 
the  contrary  was  also  claimed,  and  that 
the  question  was  undecided,  thereby  im- 
porting into  the  case  the  theory  of  some 
authority   to   refute   the   testimony   of 
defendant's    witnesses,    was    reversible 
error. 
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Los  AnKoIes  Juvians  Elect  Oflicers. — 

The  Jovian  Leiijiue  of  Los  Angeles  at 
the  regular  meeting  on  Oct.  11  elected 
the  following  oflicers  for  the  ensuing 
year:  President,  A.  E.  Morphy;  vice- 
presidents,  K.  E.  Van  Kuran  and  Carl 
C.  Young;  secretary-treasurer,  Clifton 
Peters. 

Independent  Telephone  Convention 
in  December. — The  annual  convention 
of  the  United  States  Independent  Tele- 
phone Association  will  be  held  at  the 
Hotel  La  Salle,  Chicago,  111.,  Dec.  5,  G, 
7  and  8.  The  mornings  will  be  given 
over  to  the  exhibitors,  and  all  meetings 
will  be  held  in  the  afternoon. 

New  Mexico  Electrical  Association 
Executive  Meeting. — At  the  executive 
meeting  of  the  New  Mexico  Electrical 
Association,  which  was  held  in  El  Paso 
on  Oct.  IG,  17,  18,  it  was  decided  to 
hold  the  next  convention  on  Feb.  12,  13 
and  14  at  Albuquerque,  N.  M.  The  ses- 
sions of  the  meeting  and  divers  other 
details  were  taken  up  in  the  committee 
reports. 

Institute     of     Radio     Engineers. — A 

meeting  of  the  Institute  of  Radio  En- 
gineers was  held  on  Nov.  1,  at  the 
Engineering  Societies  Building,  New 
York  City.  A  paper  by  Bowden  Wash- 
ington and  T.  H.  Boyster,  on  "A  De- 
termination of  the  Energy  Losses  in  a 
Radio  Telegraph  Transmitter,"  was 
presented.  The  paper  described  a  new 
method  of  determining  heat  losses  in 
transmitters. 

Steinmetz  Addresses  Chicago  Engi- 
neers.— "When  the  forces  of  the  war- 
ring nations  are  again  released  to  com- 
mercial pursuits  the  United  States 
must  meet  their  prices  with  a  co-oper- 
ative front."  This  was  the  keynote  of 
an  address  delivered  by  Charles  P. 
Steinmetz  before  a  joint  meeting  of  the 
Chicago  section  of  the  A.  I.  E.  E,  and 
the  Western  Society  of  Engineers  on 
Oct.  25. 

Program  Arranged  for  Season  by 
Spokane  Section  of  Institute. — F.  S. 
Burroughs,  formerly  chief  engineer  of 
the  Public  Service  Commission  of 
Washington,  addressed  the  first  regu- 
lar meeting  of  the  Spokane  section  of 
the  American  Institute  of  Electrical 
Engineers  on  Oct.  18.  The  following 
papers  will  be  delivered  at  later 
monthly  meetings  of  the  Spokane  sec- 
tion: Nov.  24,  R.  W.  Mastick,  engi- 
neer. Pacific  States  Telephone  &  Tele- 
graph Company,  topic  unannounced; 
Dec.  16,  A.  W.  Fisher,  electrical  en- 
gineer. Inland  Empire  Paper  Company, 
"Application  of  Electricity  in  the 
Manufacture  of  Paper";  Jan.  19,  A. 
Lindsay  and  Morton  MacCartney,  city 
engineers  of  Spokane,  "Municipal  En- 
gineering"; Feb.  16,  E.  A.  Lindley, 
"The  Preservation  of  Cedar  Poles,"  and 
George  Harding,  "Concrete  Reinforcing 
of  Poles";  March  15,  Miss  Laura  C. 
Addison,  "Recent  Developments  in 
Electric  Cooking";  April  21,  "Trans- 
formers," by  V.  H.  Greisser,  electrical 
engineer,  Washington  Water  Power, 
and  "Electrolysis,"  by  F.  L.  Rohrback, 
engineer  in  charge  of  city  under- 
ground system.  On  May  18  the  annual 
election  of  officers  will  be  held. 


Associations 
and  Societies 

The  Directory  of  Electrical  Asso- 
ciations, which  is  regularly  printed  in 
the  first  issue  of  each  month,  appears 
on  page  935  of  this  number. 


Utah  Electric  Club  Discusses  Pro- 
posed Ordinance. — There  was  con- 
tinued on  Oct.  26  from  the  previous 
week  the  discussion  on  the  proposed 
local  electric  ordinance.  F.  D.  Winegar 
opened  the  discussion. 

Dallas  Electric  Club.— W.  F.  Ram- 
sey, chairman  of  the  board  of  direc- 
tors and  federal  reserve  agent  of  the 
Federal  Reserve  Bank,  addressed  the 
club  at  the  Oct.  20  noon  luncheon  on 
"Federal  Reserve  Bank." 

Pittsburgh  Section  I.  E.  S.  Holds 
Symposium  on  Progress. — At  the  reg- 
ular monthly  meeting  of  the  Pittsburgh 
section  of  the  Illuminating  Engineer- 
ing Society,  a  symposium  was  held  on 
the  subject,  "Progress  in  the  Illumina- 
tion Field  as  Indicated  by  the  Illuminat- 
ing Engineering  Society  Convention 
and  the  Lecture  Course  at  the  Univer- 
sity of  Pennsylvania."  The  speakers 
were  J.  L.  Minick,  Pennsylvania  Rail- 
road Company;  Alan  Bright,  Macbeth 
Evans  Glass  Company;  O.  H.  Eschholz, 
Westinghouse  Electric  &  Manufactur- 
ing Company. 

Alabama  Utility  Men  Hold  Success- 
ful Convention. — The  annual  conven- 
tion of  the  Alabama  Light  &  Traction 
Society,  which  was  held  at  Anniston  on 
Oct.  16  and  17,  was  one  of  the  most 
successful  gatherings  in  the  history  of 
the  organization.  Following  the  ad- 
dress of  Theodore  Swann,  manager  of 
the  Anniston  Steel  Company,  the  mem- 
bers visited  the  electrical  furnaces  and 
the  plant  of  the  Anniston  Ordnance 
Company. 

President  C.  C.  Henderson  delivered 
his  address  on  Tuesday.  Other  ad- 
dresses were  made  by  H.  M.  Cohn  of 
the  Birmingham  Railway,  Light  & 
Power  Company;  Fred  Stines,  manager 
of  the  electric  department  W.  M. 
Carey  Mill  Company,  Atmore;  H.  H. 
Shickel  of  Montgomery,  C.  E.  Burgess 
of  Mobile  and  Thomas  W.  Martin,  vice- 
president  and  general  counsel,  Alaba- 
ma Power  Company.  The  latter  speak- 
er took  for  discussion  the  laws  of  the 
State  of  Alabama  relating  to  street  rail- 
ways, light  and  gas  properties.  With 
L.  W.  Jackson  of  the  local  division  of 
the  Alabama  Power  Company  as  host, 
the  delegates  went  to  Oxford  Lake  at 
noon  and  enjoyed  a  barbecue.  Thomas 
W.  Martin,  Birmingham,  was  elected 
president  of  the  society.  The  other  of- 
ficers are:  A.  R.  Smith,  manager, 
Demopolis  Electric  Light  &  Power 
Company,  vice-president;  J,  P.  Ross, 
secretary,  Birmingham  Railway,  Light 
&  Power  Company,  secretary-treas- 
urer; executive  committee,  R.  L.  Ellis 
of  Selma,  J.  L.  Pevear  of  Birmingham, 
C.  C.  Henderson  of  Greenville  and  T. 
K.  Jackson  of  Mobile. 


Dallas  Electric  Club.— The  Oct.  117 
meeting  was  in  charge  of  the  Dallas 
Automatic  Telephone  Company.  The 
speaker  was  Haton  W.  Sumners. 

Local  Jovian  Officers  for  Chicago 
Elected. — At  the  meeting  of  the  Elec- 
tric Club  -  Jovian  League  of  Chicago, 
Oct.  26,  the  following  officers  for  the 
local  Jovians  were  elected:  First  Tri- 
bune, H.  A.  Mott;  second  tribune, 
George  N.  Nelson. 

Cleveland  Electric  League  Estab- 
lishes Educational  Classes. — The  board 
of  directors  has  arranged  for  the  es- 
tablishment of  three  educational  classes 
under  the  heads  of  sales  round  table, 
public  speaking  and  E.  M.  F.  These 
classes  will  meet  on  separate  evenings 
and  will  be  in  charge  of  men  well 
posted  in  the  three  divisions  of  work. 
Prof.  H.  B.  Dates  of  Case  School  of 
Applied  Science  will  have  charge  of 
the  E.  M.  F.  class,  which  will  pursue 
studies  in  the  theory  of  electricity. 

Western  Contractors  and  Dealers 
Conference  Board. — The  first  meeting 
of  the  Western  Conference  Board  of 
Contractors  and  Dealers,  held  in  San 
Francisco  on  Oct.  26,  gathered  a  list 
of  the  problems  confronting  the  in- 
dustry, and  which  are  common  to  all 
the  Pacific  Coast  States.  The  board 
will,  through  its  several  members,  work 
out  plans  for  the  co-operation  of  the 
several  State  organizations.  One  rep- 
resentative from  each  of  the  Pacific 
Coast  associations  was  present.  As 
now  organized  the  board  is  as  follows: 
Chairman,  H.  C.  Reid,  Pacific  Fire  Ex- 
tinguisher Company,  San  Francisco; 
secretary,  John  Tomlinson,  Pierce- 
Tomlinson  Electric  Company,  Portland; 
G.  B.  Arbogast,  F.  P.  Newberry  Com- 
pany, Los  Angeles;  Henry  C.  Rohrback, 
Electric  Service  Company,  Tacoma, 
Wash.,  and  C.  H.  E.  Williams,  British 
Columbia  Association  of  Electrical  Con- 
tractors and  Dealers,  Vancouver,  Brit- 
ish Columbia. 

Joint  Meeting  of  California  Electrical 
Contractors  and  Dealers. — The  regular 
monthly  meeting  of  the  California  As- 
sociation of  Electrical  Contractors  and 
Dealers  was  held  in  San  Francisco  on 
Oct.  26.  At  the  banquet  in  the  evening^ 
representatives  of  the  central  stations, 
jobbers  and  their  salesmen,  and  repre- 
sentatives of  the  Hardware  Dealers' 
Association  and  Master  Plumbers'  As- 
sociation were  invited.  Brief  talks  on 
problems  in  the  various  phases  of  elec- 
trical merchandising  and  construction 
were  made  by  men  engaged  in  various 
branches  of  the  industry,  the  endeavor 
being  to  show  how  the  best  results 
could  be  secured  from  co-operation. 
Representatives  of  dealers'  and  con- 
tractors' associations  from  the  north 
and  the  south  of  the  Pacific  Coast,  as 
well  as  representatives  of  the  Plumbers' 
and  Hardware  Dealers'  Associations  of 
California  also  were  called  upon  for 
comment  that  would  lead  to  closer  co- 
operation. The  chief  speaker  of  the 
evening  was  H.  C.  D.  Dohrmann,  who 
discussed  in  a  way  very  helpful  to  the 
electrical  dealer  the  experience  he  had 
gained  in  managing  the  ten  department 
stores  of  his  company  located  in  va- 
rious Pacific  Coast  cities. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the   Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


ELECTRICAL  EXPORTS  FOR 

AUGUST  BREAK  RECORD 

Value  of  Generator,  Insulated  Wire  and  Cable,  Meter, 

Telegraph  Material  and  Miscellaneous  Apparatus 

Shipments  Greatest  Since  Beginning  of  Year 

Exports  of  electrical  equipment  during  the  month  of 
August  last  reached  the  record  total  of  $3,595,735.  The 
largest  previous  month  was  May,  when  the  value  of  elec- 
trical goods  shipped  abroad  was  $3,437,609,  or  over  $150,000 
less  than  the  August  total. 

Compared  with  August,  1915,  figures  those  for  1916  take 
on  a  still  brighter  aspect.  In  August,  1915,  the  value  of 
electrical  goods  exported  was  $1,806,292,  so  that  the  August, 
1916,  exports  were  practically  100  per  cent  greater  than 
those  for  August,  1915.  In  almost  every  line  the  August, 
1915,  exports  were  greater  than  those  of  a  year  previous. 
The  only  exceptions  were  generators  where  the  difference 


Articles 


Electrical  machinery,  appliances 
and  instruments: 

Batteries 

Generators 

Fans 

Insulated  wire  and  cable 

Interior  wiring  supplies,  etc.,  in- 
cluding fixtures 

Arc  lamps 

Carbon-filament  lamps 

Metal-filament  lamps 

Meters  and  other  measuring  in- 
struments   

Motors 

Telegraph  instruments  (including 
wireless  apparatus) 

Telephones 

Transformers 

All  other 

Total 


August 


$114,516 

216,900 

1,'),453 

251,083 

49,202 

1,833 

17,221 

74,119 

57,244 
277,940 

17,030 
50,841 
29,146 
633,958 


Eight   Months   Ending 
August 


1915 


$1,806,292 


?161,513 

216,626 

34,333 

406,526 

80,707 

! .  672 

3,747 

107,571 

89,579 
402,489 

25,488 

124,234 

107,619 

1,833,631 


$3,595,735 


$864,001 

1,449,523 

230,721 

1,764,300 

605,166 
16,845 
97,420 

420,595 

396,237 
2,043,625 

74,683 

682,920 

375,230 

5,955,393 


$14,976,659 


$1,174,003 

1,021,419 

231,638 

2,498,372 

574,784 
11,964 
64,029 

980.098 

538,847 
3.137,275 

110,090 

1,147,860 

698,684 

11, 339,. 560 

$23,528,623 


was  a  little  more  than  $300,  and  carbon  filament  lamps 
where  the  difference  was  around  $13,500. 

In  a  few  classes  of  goods  the  August,  1916,  exports  were 
the  greatest  in  value  of  any  month  during  the  current  year. 
These  classes  were  generators,  insulated  wire  and  cable, 
meters,  telegraph  material  and  miscellaneous  merchandise. 

During  the  first  eight  months  of  the  current  year  elec- 
trical exports  have  had  a  value  of  $23,528,623  in  compari- 
son with  $14,976,659  and  $13,654,569  during  the  correspond- 
ing periods  of  1915  and  1914  respectively. 

A  comparison  of  the  separate  items  in  the  accompanying 
classification  during  the  first  eight  months  of  1914,  1915 
and  1916  discloses  the  fact  that  in  almost  every  line  the  value 
of  American  electrical  exports  is  increasing.  Particularly  is 
this  evident  in  the  exports  of  batteries,  insulated  wire  and 
cable,  metal  filament  lamps  and  miscellaneous  equipment. 
On  the  other  hand,  the  foreign  demand  for  American-made 
generators  is  apparently  decreasing.  In  the  first  eight 
months  of  1914  the  value  of  generators  shipped  abroad  was 
$1,746,665,  in  the  corresponding  period  of  1915  it  was 
$1,449,523,  while  in  the  current  year  to  Aug.  31  it  was 
$1,021,419. 

Estimates  based  on  the  exports  to  Aug.  31  last  place  the 
1916  exports  at  over  $35,000,000,  the  largest  year  in  the 
history  of  American  manufacture  of  electrical  goods. 

Nevertheless,  it  must  be  remembered  that  these  figures 
are  for  values  only,  and  in  a  year  with  such  price  inflations 
as  are  now  being  experienced  values  are  of  little  worth  for 


comparative  purposes.  In  some  lines  there  have  been 
marked  increases  both  in  volume  and  value.  The  most  nota- 
ble instance  of  this  is  in  the  export  of  metal-filament  lamps. 
During  the  first  eight  months  of  1914  but  478,493  of  these 
lamps  were  exported,  and  in  the  corresponding  months  of 
1915  the  volume  ran  up  to  2,377,698  lamps,  while  in  the  first 
eight  months  of  the  present  year  the  exports  were  5,528,806 
lamps. 

If  it  were  possible  to  compare  actual  volumes  of 
goods,  which  is  really  the  only  true  comparison,  then  it  is 
certain  that  no  such  difference  would  exist  as  is  indicated 
by  values  in  most  of  the  lines.  On  the  other  hand,  it  is 
quite  probable  that  the  American  export  trade  in  electrical 
goods  would  show  itself  to  be  less  than  during  normal 
months  preceding  the  war. 

The  accompanying  figures  were  obtained  from  the 
monthly  summary  of  foreign  commerce  compiled  by  the 
Bureau  of  Foreign  and  Domestic  Commerce  for  August, 
1916. 


WESTERN  ELECTRIC  FAN 

WINDOW  CONTEST  AWARDS 

Company  Offered  Dealers  Window  Ideas  and  Trim, 
and   Paid    Them    for    Adopting    Up-to-Date 
Selling  Methods — Kansas  City  Deal- 
er  Wins   $100    First    Prize 

A  notable  example  of  the  service  which  the  distributors 
of  electrical  merchandise  are  rendering  to  the  electrical 
dealer  and  merchant  to  encourage  the  adoption,  by  the 
retailer,  of  modern  merchandising  methods  which  make 
for  a  larger  volume  of  sales,  is  the  fan  window  contest 
which  has  just  been  closed  by  the  Western  Electric  Com- 
pany with  the  award  of  $250  in  prizes  for  the  best  ten  win- 
dow displays  submitted. 

Not  only  were  direct  dealer  helps  for  window  trim  and 
suggestions  for  their  use  furnished  in  this  instance,  but 
through  the  prize  contest,  open  to  any  retailer  of  fans,  the 
dealer  was  actually  rewarded  in  cash  for  his  adoption 
of  the  up-to-date  merchandising  suggestions  spread  before 
him.  Aside  from  the  window-display  outfit,  which  included 
display  cards,  signs,  stickers,  ribbons,  etc.,  the  Western 
Electric  Company  offered  the  dealer  a  complete  set  of  elec- 
trotypes for  newspaper  "ads,"  folders,  and  lantern  slides 
for  motion-picture-show  publicity. 

The  rules  of  the  1916  fan-window  contest  provided  that 
the  window  displays  be  judged  by  their  probable  ability  to 
attract  genuine  interest  to  electric  fans.  Photographs  of 
the  show  windows  were  to  be  mailed  to  the  company's  office 
by  Oct.  1  and  in  addition  to  the  prizes  the  company  offered 
to  pay  $1  cash  for  each  photograph  submitted.  Repre- 
sentatives of  the  electrical  press  and  the  Society  for  Elec- 
trical Development  acted  as  the  judges  in  the  content. 

The  first  prize,  $100,  was  unanimously  awarded  by  the 
judges  to  the  Wheeler  Company,  electrical  dealers,  Kansas 
City,  Mo.,  which  had  offered  a  novel  display  showing  a  toy 
"trainload  of  breezes  from  the  cool  Alaska  seas"  being  de- 
livered to  the  sweltering  city.  Second  prize,  $50,  went  to 
the  New  Orleans  Railway  &  Light  Company;  third  prize, 
$25,  to  L.  S.  Ayres  &  Company,  Indianapolis,  Ind.;  fourth 
prize  to  the  Sanner  Hardware  Company,  Shamokin,  Pa. 
The  remaining  six  prizes,  each  amounting  to  $10,  were 
awarded,  in  the  order  named,  to  Shotwell,  Bennett  &  Wil- 
liams, Wilkes-Barre,  Pa.;  Central  Electric  Company,  Wat- 
sonville,  Cal.;  St.  Clair  County  Gas  &  Electric  Company, 
Belleville,  111.;  the  Electric  Shop,  Park  Ridge,  111.;  Marshall 
Electric  Company,  Marshalltown,  Iowa,  and  the  North  Ave- 
nue Electric  Shop,  Chicago,  111. 
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INCLOSED  ARC-LAMP 

MARKET  VANISHING 

New  Gas-Filled  Lamp  Fast  Superseding  Older  Type 

of  Illuminant  for  Street  and 

Factory  Lighting 

With  the  advent  of  the  gas-filled  incandescent  lamp  the 
future  of  the  ordinary  inclosed  arc  lamp  as  a  commercial 
product  dwindled  away.  Ordinary  tungsten  lamps  of  the 
vacuum  type  had  been  competing  with  the  inclosed  arc 
lamp  but  not  with  the  degree  of  success  that  has  attended 
the  gas-filled  unit.  This  new  type  of  lamp  has  superseded 
the  ordinary  inclosed  arc  lamp  for  both  street  and  factory 
lighting. 

Therefore  but  few  arc  lamps  are  now  being  purchased. 
Where  there  are  existing  installations  there  is  an  occasional 
•demand  for  a  lamp  or  two  for  extensions  or  replacements. 
Many  manufacturers  are  no  longer  pushing  arc  lamps,  and 
salesmen  of  one  of  the  larger  companies  are  urged  to  con- 
vert arc-lamp  installations  wherever  possible  into  gas-filled 
installations.  As  it  is  now,  with  a  number  of  arc-lamp  in- 
stallations in  use,  manufacturers  must  maintain  a  certain 
stock  of  parts  for  repairs  and  also  an  appreciable  stock  of 
lamps  to  take  care  of  additions  and  replacements.  As  the 
number  of  arc  lamps  in  use,  however,  is  diminished  the 
necessity  for  keeping  large  stocks  will  decrease. 

The  new  incandescent  lamp  has  replaced  the  arc  for  a 
number  of  reasons.  In  the  matter  of  annual  cost  and  up- 
keep there  has  been  considerable  heated  discussion  on  both 
sides,  but  it  is  now  rather  generally  conceded  that  the  gas- 
filled  unit  is  more  economical  than  the  inclosed  arc  lamp. 
In  the  matter  of  outages  and  safety  to  trimmers  the  new 
lamp,  of  course,  is  superior.  Furthermore,  there  are  no 
carbons  to  deal  with  in  incandescent  lighting.  Another  rea- 
son, however,  that  has  had  no  little  share  in  popularizing 
the  incandescent  lamp  is  the  development  of  ornamental 
lighting  standards.  The  ornamental  standard  of  both  the 
single  lamp  and  the  cluster  type  has  grown  in  popularity 
since  the  incandescent  tungsten  lamp  was  introduced.  The 
luminous  arc,  however,  has  also  become  popular  and  is 
being  used  in  large  cities. 

Moving  picture  houses  and  theaters  are  now  the  largest 
purchasers  of  arc  lamps  but  there,  too,  the  incandescent 
lamp  is  beginning  to  compete  so  that  there  seems  every 
reason  to  believe  that  before  long  the  inclosed  arc  lamp, 
as  it  is  now  known,  will  be  a  thing  of  the  past. 


STANDARDS  FOR  POCKET 

FLASHLAMP  BATTERIES 

Rules  Recently  Prescribed  by  Union  of  German  Man- 
ufacturers Correspond  with  Recognized  Prac- 
tices of  American  Manufacturers 

In  conjunction  with  the  German  Union  of  Pocket-Lamp 
Battery  Manufacturers,  the  Verband  Deutscher  Elecktro- 
techniicer  has  issued  a  set  of  standard  rules  for  three-cell 
pocket-flashlamp  batteries.  A  comparison  of  these  rules 
with  American  practice  shows  little  difference.  The  Ger- 
man battery  is  slightly  larger,  being  2  mm.  longer,  1  mm. 
wider  and  1  mm.  higher.  German  batteries,  however,  are 
made  to  fit  the  cases  very  snugly,  whereas  the  American 
manufacturers  allow  a  bit  of  play.  Both  American  cases 
can  be  used  with  German  batteries  and  American  batteries 
can  be  used  to  refill  German  made  cases. 

Another  difference  is  the  longer  side  brass  contact  on 
German  batteries.  Also  in  the  method  of  packing,  the  Ger- 
man manufacturer  must  place  a  guarantee  strip  over  the 
longer  contact.  This  permits  testing,  but  the  battery  can- 
not be  used  until  the  guarantee  strip  is  removed.  The 
American  battery  is  put  up  in  a  sealed  carton  with  two 
small  holes  at  the  top  to  permit  easy  testing  of  the  bat- 
teries. Both  German  and  American  practice  demand  prac- 
tically the  same  tests  and  same  life. 

The  battery  for  which  these  rules  are  laid  down,  it  is  in- 
teresting to  note,  is  not  a  type  that  finds  the  best  demand 
in  the  United  States,  although  it  is  by  far  the  best  seller 


in  Germany  and  German  markets.  In  the  United  States  a 
smaller  type,  being  more  attractive,  is  in  greater  demand. 

The  German  rules,  according  to  the  London  Electrical 
lievieiv,  prescribe  that  the  standard  three-cell  battery,  made 
up  in  rounded  rectangular  form,  shall  have  the  following 
overall  dimensions  excluding  contact  springs:  Length  62 
mm.  (2.44  in.),  breadth  21  mm.  (0.827  in.),  height  65  mm. 
(2.56  in.),  with  slight  variations  permitted.  Contact  strips 
are  to  be  of  rust-proof  springy  metal  and  7  to  8  mm. 
(0.275  to  0.;^15  in.)  in  width;  the  shorter  strip  is  to  be  18 
to  20  mm.  (0.701)  to  0.787  in.)  long,  and  the  longer  strip  40 
to  45  mm.  (1.575  to  1.772  in.)  The  top  of  the  battery  must 
bo  covered  with  a  suitable  material,  and  each  battery  must 
bear  a  mark  showing  its  origin  and  when  manufactured. 

On  delivery  from  the  works  the  rules  provide  that  the 
electromotive  force  of  the  battery  should  be  at  least  4.5 
volts,  and  should  not  exceed  4.8  volts.  Provided  the  battery 
be  stored  and  handled  carefully  its  electromotive  force 
should  not  fall  below  4.2  volts  during  the  first  fourteen  days 
after  delivery,  but  it  cannot  be  held  to  be  unsatisfactory  if 
it  falls  below  this  value  after  four  weeks,  the  electromotive 
force  being  measured  by  a  direct-current  precision  instru- 
ment having  a  resistance  of  at  least  100  ohms  per  volt  of 
range.  The  internal  resistance  of  a  new  battery  must  be 
so  low  that  on  connecting  the  terminals  through  a  resist- 
ance of  15  ohms  the  electromotive  force  falls  by  not  more 
than  0.6  volt  below  the  initial  value  of  4.5  volts.  Every 
battery  must  be  marked  with  the  useful  burning  hours  on 
continuous  discharge  and  on  intermittent  discharges;  these 
figures  should  refer  to  a  temperature  of  about  20  deg.  C. 
and  to  the  battery  as  freshly  delivered  from  the  maker. 
When  testing  continuous  discharge  the  battery  is  to  be  con- 
nected to  a  resistance  of  15  ohms,  and  discharge  is  to  be 
taken  as  complete  when  the  terminal  potential  difference 
has  fallen  to  1.8  volts.  The  actual  life  on  continuous  dis- 
charge may  be  increased  by  40  per  cent  to  arrive  at  a  value 
for  the  life  on  intermittent  discharge. 

For  manufacturing  reasons,  battery  cases  may  be  dated 
ahead  by  eight  days,  but  not  by  any  longer  period.  It  is 
advised  that  the  best  method  of  indicating  whether  a  bat- 
tery has  been  used  or  not  is  to  place  a  guarantee-strip  over 
the  longer  contact  so  that  the  battery  cannot  be  used  with- 
out tearing  away  this  strip.  A  notice  should  be  printed  on 
the  slip  that  the  battery  must  be  tested  before  the  strip  is 
removed  and  provision  must  be  made,  so  that  testing  is 
possible.  Electromagnetic  voltmeters  of  the  watch  type  are 
quite  unsuitable  for  testing  dry  cells,  owing  to  their  inac- 
curacy and  high  current  consumption.  A  higher  initial  elec- 
tromotive force  than  4.8  volts  may  easily  be  attained,  but 
it  is  of  no  advantage,  because  it  will  soon  decrease,  and 
while  it  endures  may  burn  out  the  lamp  filament;  an  initial 
electromotive  force  higher  than  4.9  or  even  5  volts  is  very 
undesirable.  The  minimum  of  4.5  volts  is  prescribed  for 
final  works  test,  and  batteries  which  just  pass  this  test  will 
not  yield  4.5  volts  when  received  by  the  purchaser.  If  the 
latter  is  at  a  distance  he  should  take  care  that  batteries  are 
received  and  tested  within  two  weeks  from  the  date  of  the 
works  test,  otherwise  it  may  be  impossible  to  get  claims 
for  defective  cells  admitted  by  the  works  within  the  four 
weeks  specified  as  the  longest  period  within  which  a  bat- 
tery may  be  expected  to  yield  an  electromotive  force  of  4.2 
volts.  Batteries  should  be  stored  in  a  cool,  dry  place,  and 
neglect  to  do  so  frees  the  manufacturer  from  responsibility 
for  rapid  deterioration. 

An  average  life  figure  for  a  batch  of  the  same  type,  and 
made  from  the  same  lot  of  materials,  may  be  obtained  by 
taking  the  mean  result  of  tests  on  three  or  five  batteries. 
About  one  in  1000  batteries  delivered  is  generally  tested  for 
burning  hours.  The  test  is  made  on  cells  perhaps  three 
days  old,  and  the  life  then  indicated  cannot  be  obtained 
when  the  batteries  are  three  or  four  weeks  old. 

In  marking  the  life  on  the  battery  case,  it  should  be  given 
as  the  hours  of  continuous  burning  for  a  3-5  volt,  0.2-amp. 
lamp,  since  this  basis  of  reference  is  understood  more  gen- 
erally than  the  meaning  of  15  ohms.  In  actual  service 
pocket-lamp  batteries  are  almost  invariably  used  inter- 
mittently, perhaps  for  a  total  of  five  to  ten  minutes  per 
diem  •with,  long  periods  for  recovery.  Numerous  tests  show 
that  under  such  conditions  the  total  useful  life  is  at  least 
40  per  cent  longer  than  on  continuous  discharge,  say  three 
and  a  half  hours  as  compared  with  two  and  a  half  hours. 
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Manufacturing  and  Industrial 

The  Carbo  Corporation,  manufacturers  of  patented  steel 
supporting  systems,  announces  that  it  has  moved  its  main 
office  from  the  Rand  McNally  Building,  Chicago,  to  its  fac- 
tory at  Chicago  Heights,  111.,  in  order  to  fill  its  numerous 
post  and  pole  orders  more  promptly.  By  making  this  step 
the  company  will  be  able  to  keep  in  closer  touch  with  factory 
operation. 

Catalogs  for  Valparaiso,  Chile. — The  Bureau  of  Foreign 
and  Domestic  Commerce  advises  that  the  National  City 
Bank  of  New  York  will  soon  open  a  branch  in  Valparaiso, 
Chile,  and  that  it  will  be  glad  to  receive  catalogs  of  Ameri- 
can manufacturers  to  be  placed  on  file  for  the  use  of  inter- 
ested parties.  Copies  of  catalogs  should  be  sent  postpaid 
to  the  National  City  Bank  of  New  York,  box  1508,  Val- 
paraiso, Chile. 

Plain  Cast-iron  Post  Proving  Good  Seller. — The  George 
Cutter  Company,  South  Bend,  Ind.,  has  stated  that  its  new 
style  plain,  cast-iron  post,  known  as  the  "Arcadian,"  is 
proving  popular.  This  type  of  standard,  which  is  free 
from  the  usual  scroll  work,  has  been  recently  purchased 
for  four  installations.  They  are:  Charlevoix,  Mich.,  which 
purchased  sixty-one  posts;  Bay  City,  Mich.,  104  posts;  East 
Aurora,  N.  Y.,  fifty-three  posts,  and  Iowa  State  College 
campus,  forty-four  posts. 

Hurley  Machine  Company's  Rapid  Growth. — The  Hurley 
Machine  Company  of  Chicago  has  just  added  another  30,- 
000  sq.  ft.  of  floor  space  to  its  factory  and  installed  $42,- 
000  worth  of  new  plant  machinery.  The  company  now  oc- 
cupies the  entire  building  (except  the  ground  floor),  in 
which  it  started  in  1907  with  but  15,000  sq.  ft.  of  floor 
space.  Including  that  portion  just  leased  the  company's 
factory  space  to-day  totals  105,000  sq.  ft.  The  factory  has 
been  running  twenty-four  hours  a  day  for  the  last  four 
months,  and  the  daily  output  is  now  about  150  washing 
machines. 

Bosch  Company  Expands  Again. — Closely  following  the 
announcement  that  the  Bosch  Magneto  Company  had 
started  a  second  addition  on  its  Springfield  works  comes 
the  news  of  its  purchase  of  a  large  plot  of  ground  in 
Chicago,  upon  which  the  company  will  build  a  new  and 
enlarged  branch  building.  The  erection  of  a  new  building 
has  been  rendered  necessary  largely  by  the  big  increase 
in  general  business  of  the  middle  western  section.  The 
present  location,  which  is  at  Michigan  Avenue  and  Twenty- 
fourth  Street,  having  an  area  of  6000  sq.  ft.,  will  be  vacated 
about  Dec.  1  for  the  new  branch  building  located  upon  the 
corner  of  Michigan  Avenue  and  Thirty-seventh  Place. 
Nearly  15,000  sq.  ft.  of  floor  space  will  be  provided,  which 
is  about  two  and  a  half  times  as  much  as  is  now  available. 
A  new  installation  department  will  be  opened,  since  the 
demand  for  the  installing  of  car  lighting,  starting  and 
ignition  systems  is  growing  considerably,  and  requires  spe- 
cial accommodations.  In  this  respect,  the  branch  will  be 
able  to  accommodate  five  times  as  many  cars  as  hereto- 
fore. The  spare  parts,  sales  and  repair  departments  will 
be  on  the  main  floor,  as  well  as  the  stockroom,  the  disas- 
sembling, washing  and  testing  department,  packing  depart- 
ment and  installation  department.  The  second  floor  will 
house  the  reception  room,  manager's  office  and  trade  de- 
partment, as  well  as  the  superintendent's  office,  general 
office,  financial  department  and  drafting  room. 

Rathbone,  Sard  will  Erect  Large  Structure. — The  Rath- 
hone,  Sard  Electric  Company,  Inc.,  Albany,  N.  Y.,  will  take 
over  the  property  of  the  Interstate  Storage  Company,  situ- 
ated on  Rathbone  and  Thacher  Streets,  just  north  of  Rath- 
bone,  Sard  &  Company,  on  North  Ferry  Street.  This  prop- 
erty has  buildings  on  it  now  containing  over  50,000  sq.  ft. 
of  floor  space.  The  new  company  is  planning  to  put  a 
modern  building  on  a  portion  of  the  property,  which  is  now 
vacant.  The  present  plant  of  Rathbone,  Sard  &  Company 
will  continue  the  manufacture  of  Acorn  gas  stoves  and  the 
new  plant  will  be  devoted  entirely  to  the  manufacture  of  the 
Acorn  electric  range.  At  present  the  factory  has  an  output 
capacity  of  between  15,000  and  20,000  ranges  a  year,  and 
this  will  be  materially  increased  when  the  electric  range 
works  are  in  running  order.  The  new  Albany  industry  will 
give  employment  to  500  men.  The  new  company  will  be 
run  entirely  independent  from  Rathbone,  Sard  &  Company. 


At  the  first  meeting  of  the  company  held  recently  directors 
were  elected  as  follows:  Ellery  A.  Baker,  Arthur  M.  Blan- 
chard,  H.  P.  G.  Norstrand,  Russell  E.  Sard  and  W.  H.  Web- 
ster. The  following  officers  were  elected:  Russell  E.  Sard, 
president;  H.  P.  G.  Norstrand,  vice-president  and  general 
manager;  W.  H.  Webster,  vice-president;  Arthur  M.  Blan- 
chard,  secretary  and  treasurer.  Mr.  H.  P.  G.  Norstrand,  the 
general  manager  of  the  new  company,  has  been  identified 
with  Rathbone,  Sard  &  Company  for  eleven  years  in  the 
capacity  of  general  superintendent  and  as  manager  of  the 
electric  stove  department.  The  new  company  will  specialize 
in  electrical  appliances,  particularly  stoves  and  bake  ovens. 


NEW  YORK  METAL  MARKET  PRICES 

, Oct.   24 ,  , Oct.   31 > 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid         Asked 

Copper                                      £          s       d  £         s       d 

London,  standard  spot 124        0        0  124        0        0 

Prime  Lake    28.2.5       to  28.50t  28.25  to  28. 50t 

Electrolytic     28.50       to  28.75t  28.50  to  28. 75t 

Casting    27.12 Vi  to  27.37 Vat  27.25  to  27.50+ 

Copper    wire    base 33.00t  33.00t 

Lead 7.00  7.00 

Nickel    50.00  50.00 

Sheet  zinc,  f.o.b.   smelter 15.00  16.00 

Spelter,  spot 10.17  V^  to  10.42i^t  10.30  to  10.55t 

Tin,  straits    41.87  >/!>  

Aluminum,   98  to  99  per  cent..    59.00       to  61.00t  58.00  to  60. OOt 

OLD  METALS 

Heavy  copper  and  wire 23.00      to  23.50t  23.00      to  23.50t 

Brass,  heavy    13.50       to  13.75t  13.50      to  14.00+ 

Brass,   light    10.50       to  10.75t  10.25       to  10.50+ 

Lead,  heavy 5.871/2  to    6.00+  5.871/2  to    6.00+ 

Zinc,  scrap 6.00      to    6.50+  6.50      to    6.75  + 

COPPER  EXPORTS 

Total  tons  to  Oct.   31 29.160 

tNominal. 

Corporate  and  Financial 

Brazilian  Traction,  Light  &  Power  Company,  Toronto, 
Canada.^An  issue  of  $7,500,000  of  three-year  6  per  cent 
secured  gold  notes,  due  Nov.  1,  1919,  is  being  issued  at 
99  and  interest. 

Cities  Service  Company,  New  York,  N.  Y.— The  com- 
pany has  proposed  a  charter  amendment  to  its  stockhold- 
ers which,  if  carried,  will  put  the  preferred  stockholders 
on  a  more  solid  basis.  The  investment  of  preferred  stock- 
holders is  backed  by  excess  earnings  which  represent  sev- 
eral times  the  total  dividend  requirements  on  the  total 
amount  outstanding.  In  addition,  however,  the  proposed 
charter  will  give  them  double  this  protection.  This  had 
always  been  the  announced  policy  of  the  Cities  Service 
Company,  which  could,  however,  be  changed  by  subsequent 
boards  of  directors.  Consequently  it  was  thought  better 
to  amend  the  charter  and  make  this  policy  a  legal  obliga- 
tion. This  action  in  no  wise  affects  the  announced  stock 
dividend  policy  for  the  common  stockholder.  The  method 
of  strengthening  the  stability  of  the  Cities  Service  pre- 
ferred stock  will  be  to  reinvest  all  earnings  in  excess  of 
the  6  per  cent  dividend  on  the  common  stock. 

Consolidated  Gas,  Electric  Light  &  Power  Company  of 
Baltimore,  Md. — This  company  has  given  formal  notice  to 
stockholders  that  it  will  exercise  its  right  to  redeem  its 
preferred  stock  at  $120  on  April  2  next,  and  offered  to 
buy  the  shares  at  any  time  on  and  after  Nov.  17,  but  be- 
fore April  1  at  $120  and  accrued  dividend  to  date  of 
purchase. 

The  Manhattan  Electric  Supply  Company,  New  York. — 
The  company  has  announced  the  sale  of  $1,500,000  cumula- 
tive 7  per  cent  first  preferred  stock  to  Chandler  &  Com- 
pany, Inc.,  of  New  York  and  Philadelphia,  which  will  take 
over  the  business  of  the  present  company  as  a  going  con- 
cern. The  former  company  owns  and  occupies  a  building 
at  17  Park  Place,  New  York,  operates  two  large  manufac- 
turing plants  in  Jersey  City  and  two  in  northern  Ohio,  also 
retail  stores  in  New  York,  Chicago  and  St.  Louis,  with  a 
sales  office  in  San  Francisco.  This  business  was  founded 
in  1889,  with  a  capital  of  $1300.  Gross  sales  for  the  year 
1901  were  about  $700,000;  for  1915,  $3,000,000,  and  for 
1916  about  $4,300,000.  Marwick,  Mitchell,  Peat  &  Com- 
pany, chartered  accountants,  report  that,  based  upon  the 
examination  of  the  accounts  and  assets  of  the  company 
as  of  Aug.  31,  1916,  net  earnings  subject  to  dividends  for 
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the  eight  months  ended  on  that  date  were  i);;{58,059.81,  and 
at  a  rate  of  more  than  five  times  the  first  preferred  divi- 
dend requirements.  The  avei-age  annual  earnings  for  the 
two  years  and  eight  months  to  Aug.  lU,  1910,  as  reported 
by  the  auditors,  were  in  excess  of  four  times  the  first  pre- 
ferred dividend.  The  new  company  will  have  net  tangible 
assets,  as  of  Aug.  HI,  191(5,  of  $2,490,000,  or  $1(5(5  for  each 
share  of  first  preferred  stock,  and  net  quick  assets  of 
more  than  $1,000,000,  or  $100  per  share.  Cash  in  bank, 
as  reported  by  auditors,  as  of  Aug.  31,  1910,  amounted  to 
$489,847.  The  new  company  will  have  no  mortgage  or 
funded  debt  of  any  kind.  The  articles  of  incorporation  will 
provide  that  no  bonds  or  securities  having  priority  to  the 
first  preferred  stock  may  be  issued,  nor  preferred  stock 
increased  without  written  consent  of  at  least  three-fourths 
of  the  issued  and  outstanding  stocks  of  all  classes.  A 
sinking  fund,  beginning  Oct.  1,  1917,  of  $30,000  per  an- 
num, payable  $7500  quarterly  to  and  including  Jan.  1, 
1921,  and  thereafter  $40,000  per  annum,  will  be  applied 
to  the  retirement  of  first  preferred  stock  at  not  over  $112.50 
per  share. 

Missouri  &  Southern  Utilities  Company,  Blytheville,  Ark. 
— John  H.  Watkins,  New  York  City,  has  purchased  the 
company's  property,  which  consists  of  six  light  and  power 
plants  in  Arkansas  and  Missouri.  The  transfer  of  the  prop- 
erty was  effected  on  Oct.  14. 

Northern  Ohio  Electric  Corporation,  Akron,  Ohio. — An 
issue  of  $0,000,000  of  6  per  cent  cumulative  preferred 
stock,  carrying  half  as  many  shares  in  common  stock  with- 
out par  value,  is  being  offered  for  subscription  at  the  rate 
of  ten  shares  of  preferred  and  five  shares  of  common  for 
$1000.  The  corporation  is  to  be  organized  to  acquire  not 
less  than  95  per  cent,  of  the  common  capital  stock  of  the 
Northern  Ohio  Traction  &  Light  Company. 

Saline  Electric  Company,  Chicago,  111. — An  issue  of  $500,- 
000  of  first  mortgage  sinking  fund  6  per  cent  gold  bonds, 
dated  Sept.  1,  1916,  and  due  Sept.  1,  1926,  is  being  offered 
at  par  and  interest. 


New  Utility  and  Industrial  Companies 

The  Electric  Converter  Company  of  Toledo,  Ohio,  has 
been  incorporated  with  a  capital  stock  of  $50,000  by  M.  L. 
Groves  and  others. 

The  Germantown  (111.)  Electric  Light  Company  has  been 
chartered  with  a  capital  stock  of  $10,000  by  Harry  Schur- 
man  and  others  to  supply  electricity  in  Germantown. 

The  Walapai  Light  &  Power  Company  of  Phoenix,  Ariz., 
has  been  incorporated  with  a  capital  stock  of  $50,000  by 
Robert  Roe,  Arthur  Fay,  A.  L.  Cox  and  others. 

The  Venus  Dry  Storage  Battery  Company  of  Detroit, 
Mich.,  has  been  incorporated  with  a  capital  stock  of  $26,000 
by  William  J.  Malloy,  Muir  B.  Duffield  and  Frederick 
O'Hearn. 

The  Silex  Company  of  Boston,  Mass.,  has  been  chartered 
with  a  capital  stock  of  $150,000  to  manufacture  electrical 
machinery.  The  incorporators  are:  John  T.  O'Hare  and 
Hazel  M.  Bridges. 

The  Union  Electric  Steel  Company  of  Wilmington,  Del., 
has  been  incorporated  with  a  capital  stock  of  $350,000  by 
Herbert  E.  Latter,  Norman  P.  Coffin  of  Wilmington,  Del., 
and  Clement  M.  Egner  of  Elkton,  Md. 

The  National  Insulate  Company  of  New  York,  N.  Y.,  has 
been  chartered  with  a  capital  stock  of  $50,000  to  manufac- 
ture insulating  materials.  The  incorporations  are  I.  S. 
Beck,  S.  S.  Hamburger  and  P.  Meyer,  105  West  120th  Street, 
New  York,  N.  Y. 

The  No-Glar-On  Company  of  Watertown,  N.  Y.,  has  been 
incorporated  by  F.  M.  Williams,  A.  B.  Williams  and  C.  G. 
Willis  of  Watertown.  The  company  is  capitalized  at 
$100,000  and  proposes  to  manufacture  an  electric  blub  that 
will  eliminate  glare.  , 

The  C.  D.  Babcock  Company  of  New  York,  N.  Y.,  has 
been  incorporated  by  C.  W.  Fairbank,  C.  D.  Babcock  and 
J.  Neilson  of  Larchmont.  The  company  is  capitalized  at 
$10,000  and  proposes  to  manufacture  electrical  machinery, 
supplies,  motors  and  wireless  apparatus. 


The     Interstate     Electric     Construction     Corporation     of 

Albany,  N.  Y.,  has  been  chartered  with  a  capital  stock  of 
$5,000  by  W.  R.  Condon,  J.  J.  O'Connor,  W.  H.  Crowley,  336 
Second  Street,  Albany,  N.  Y.  The  company  proposes  to  do 
a  general  contracting  business;  electricians,  agents,  motors, 
machinery,  etc. 

The  Fahn-McJunkin  of  New  York,  N.  Y.,  has  filed  articles 
of  incorporation  with  a  capital  stock  of  $500,000  to  do 
designing,  building,  etc.,  also  to  deal  in  electrical  machinery, 
appliances,  etc.  The  incorporators  are,  E.  R.  Copper,  50 
East  Forty-first  Street,  New  York,  N.  Y.,  and  R.  H.  F. 
Streasau,  31  Washington  Street,  Brooklyn,  N.  Y. 

The  Electrolytic  Works  of  America  has  filed  articles 
of  incorporation  under  the  laws  of  the  State  of  New  York 
with  a  capital  stock  of  $500,000  to  manufacture  electrolytic 
chemicals  under  process  discovered  by  Richard  Rodrian, 
throughout  the  United  States,  Canada  and  Mexico.  The 
incorporators  are:  J.  Speth,  F.  Frank  and  H.  Wehmann, 
277  Third  Avenue,  New  York,  N.  Y. 


Trade  Publications 

Paint  Gun. — The  Spraco  paint  gun,  made  by  the  Spray 
Engineering  Company  of  Boston,  Mass.,  is  well  described 
and  illustrated  in  a  booklet  recently  prepared. 

Semi-Dry  Cell. — The  Burn-Boston  Battery  and  Manu- 
facturing Works,  134  State  Street,  Boston,  Mass.,  has 
issued  a  leaflet  on  its  new  recharge  semi-dry  cell. 

Instruments. — Circular  No.  1,  descriptive  of  the  Northrup 
Pyrovolter,  has  just  been  issued  by  the  Pyrolectric  Instru- 
ment Company,  148  East  State  Street,  Trenton,  N.  J. 

Guards  and  Reflectors. — Harvey  Hubbell,  Inc.,  Bridgeport, 
Conn.,  has  issued  a  leaflet,  dated  Oct.  16,  191(5,  containing 
revised  list  prices  on  Hubbell  guards  and  brass  reflectors. 

Jacks. — "Simplex  Jacks"  is  the  title  of  a  bulletin  issued 
recently  by  the  Templeton,  Kenly  &  Company,  Ltd.,  Chicago. 
The  text  is  well  illustrated  and  shows  many  actual  perform- 
ances. 

Conduit  Fitting. — The  Dongan  Electric  Manufacturing 
Company  of  Detroit,  Mich.,  has  issued  an  illustrated  leaflet 
descriptive  of  "Trancolet"  fittings  for  bell-ringing  trans- 
formers. 

Electric  Ranges  and  Hot  Plates. — The  Rutenber  Electric 
Company,  Marion,  Ind.,  has  issued  a  catalog  giving  speci- 
fications and  prices  of  all  its  electric  ranges,  hot  plates 
and  other  appliances. 

Ammonia  Compressors. — The  De  La  Vergne  Machine 
Company,  foot  of  East  138  Street,  New  York  City,  has 
issued  two  illustrated  bulletins  describing  its  high-speed 
horizontal  ammonia  compressors  and  type  "F  H"  crude  oil 
engines. 

Transformer  Installations. — The  Maloney  Electric  Com- 
pany, St.  Louis,  Mo.,  has  issued  a  thirty-two-page  booklet 
which  shows  pictures  of  thirty  power  transformer  instal- 
lations. These  large  reproductions  of  unretouched  photo- 
graphs contain  many  engineering  suggestions  of  merit. 

Electrical  Supplies. — "The  Farmer's  Electrical  Hand 
Book"  is  the  title  of  a  100-page  catalog  prepared  by  the 
Western  Electric  Company.  The  text  contains  such  elec- 
trical information  and  practical  working  directions  as  every 
farmer  and  country  resident  will  find  useful. 

Railway  Equipment. — Bulletin  No.  44001-J  to  supersede 
bulletin  No.  44001-1,  a  price  list  of  renewal  parts  and  sup- 
plies for  car  equipments,  mine  locomotives,  and  railway 
and  mine  line  material  has  been  prepared  by  the  General 
Electric  Company.  This  company  has  also  issued  bulletin 
No.  45104  describing  type  H  subway  transformers. 

The  Kelvin  Engineering  Co.,  Inc.,  32  Broadway,  New 
York  City,  have  published  a  bulletin  illustrating  and  de- 
scribing some  of  the  work  they  have  done  in  sugar-mill 
electrification  and  the  results  they  have  accomplished.  They 
show  by  actual  test  data  the  economic  comparison  of  mod- 
ern electrification  with  the  older  steam  drive.  The  bulletin 
also  illustrates  and  describes  their  sugar  house  apparatus, 
multiple  effects,  evaporators,  vacuum  pans,  etc.  This  bulle- 
tin is  printed  in  both  English  and  Spanish. 
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New  England 


FRANKLIN,  N.  H. — Byron  B.  Tobie  and 
associates  have  acquired  a  water  power 
privilege  and  200  acres  of  land  on  Smith 
River  at  Profile  Falls,  with  a  view  of  de- 
veloping the  water  power  and  installing 
an  electric  generating  plant. 

BOSTON,  MASS. — The  Somerville  Light- 
ing Company  has  submitted  a  proposal  to 
Mayor  Curley  offering  to  heat  the  Pember- 
ton  Square  Court  House  at  a  saving  of  $35,- 
220  in  the  next  five  years.  The  company  is 
now  lighting  the  building  under  a  special 
contract. 

BOSTON,  MASS. — Bids  will  be  received 
at  the  oHice  of  the  schoolhouse  commission- 
ers of  the  city  of  Boston,  1007  City  Hall  An- 
nex, until  Nov.  10,  for  construction  of  an 
elementary  school  for  upper  grades,  Robert 
Gould  Shaw  District,  Mount  Vernon  Street, 
West  Roxbury,  Boston.  A  complete  set  of 
plans  and  specifications  may  be  obtained 
upon  deposit  of  $25.  A  deposit  of  $15  will 
be  required  for  a  set  of  heating  and  ven- 
tilating or  electrical  plans  with  specifica- 
tions. 

HAVERHILL,  MASS.— A  permit  has 
been  granted  to  the  Haverhill  Box  Board 
Company  for  construction  of  a  power  house 
on  Railroad  Avenue,  Bradford  district,  to 
cost  about  $29,000.  R.  H.  Hibbard  of  Bos- 
ton has  the  contract. 

HOUSATONIC,  MASS. — F.  T.  Ley  & 
Company  of  Springfield  have  been  awarded 
the  contract  for  foundations  for  the  new 
power  plant  for  the  Monuments  Mills. 

PEABODY.  MASS. — The  contract  for 
alterations  and  improvements  to  the  munici- 
pal electric-light  plant  has  been  awarded  to 
the  Mark  E.  Kelley  Company,  30  Beckett 
Street,  Boston,  Mass.  The  cost  of  the  work 
is  estimated  at   $40,000. 

RANDOLPH,  MASS.— The  Randolph  & 
Holbrook  Light  &  Power  Company  has  ap- 
plied to  the  State  Board  of  Gas  and  Elec- 
tric Light  Commissioners  for  permission  to 
Issue    $40,000  in  capital  stock. 

SPRINGFIELD,  MASS. — The  MacArthur 
Concrete  Pile  &  Foundation  Company  of 
Boston,  Mass.,  has  the  contract  for  driving 
piles  for  the  foundation  of  a  power  plant 
at  33  Morris  Street  for  the  William  Carter 
Company.  The  cost  of  the  building  is  esti- 
mated at  about  $12,000.  The  Harry  M. 
Hope  Engineering  Company  of  Boston  are 
engineers. 

HARTFORD,  CONN.  —  The  Hartford 
Electric  Light  Company  contemplates  ex- 
tensive alterations  at  its  Dutch  Point  gen- 
erating station  next  spring.  Among  the 
changes  considered  are  the  addition  of  a 
10,000-kw.  turbine,  the  installation  of  a 
corresponding  complement  of  boilers,  re- 
|)lacement  of  some  auxiliaries,  alterations 
in  the  switching  equipment  and  addition 
to  the  bus  compartments. 


Construction 

News  of  Projects,  I'lans,  Bids  and  Con- 
tracts.    Notes  on  Work  Under  Way 


Middle  Atlantic 

BROOKLYN,  N.  Y.— Bids  will  be  re- 
ceived by  William  Williams,  commissioner 
water  supply,  gas  and  electricity.  Munici- 
pal Building,  New  York,  N.  Y.,  until  Nov. 
9  for  reserving  and  furnishing  electrical 
generating  capacity  current  and  equipment 
for  the  use  of  the  high-pressure  fire  service 
pumping  stations  for  the  year  1917.  Blanks, 
forms  of  bid,  etc.,  may  be  obtained  at  the 
above  office. 

BROOKLYN,  N.  Y. — Bids  will  be  received 
at  the  Bureau  of  Supplies  and  Accounts, 
Navy  Department,  D.  C,  until  Nov.  14,  for 
fuinishing^  fuel-oil  apparatus,  water  tube 
boilers,  electrical  cable,  wire  and  elevating 
gear,  fire  extinguishers,  frogs  and  switches, 
fuses,  pipe-threading  inachines,  radio-trans- 
mitting sets,  steel  shafts,  voice  tubing,  etc., 
at  the  navy  yard,  Brooklyn,  N.  Y.  Proposal 
blanks  may  be  obtained  on  application  to 
the  supply  officer,  navy  yard,  Brooklyn,  or 
to  the  above  bureau. 

BUFFALO,  N.  Y. — At  the  November  elec- 
tion the  proposal  to  have  the  municipality 
own  and  operate  an  electric-lighting  plant 
and  conduit  system,  to  generate,  sell  and 
distribute  electricity  to  consumers  and  lease 
conduits,  etc.,  will  be  submitted  to  the  vot- 
ers. The  proposal  to  ask  the  T.iegislature 
to  pass  an  act  enabling  the  city  to  own 
and  operate  a  municipal  telephone  system 
will  also  be  voted  on,  and  also  the  proposed 
merger  of  the  four  telephone  systems  In  the 
city. 

FLUSHING,  N.  Y. — Bids  will  be  received 
by  C.  B.  J.  Snyder,  superintendent  of  school 
buildings.  Department  of  Education,  Park 
Avenue  and  Fifty-ninth  Street,  New  York, 
until  Nov.  13,  for  installing  exhaust  venti- 
lating apparatus,  and  electric  ash-hoist  in 
Flushing  High  School.  Separate  pronosal 
to  be  submitted  for  each  item.  Blank 
forms,  plans,  etc.,  may  be  obtained  at  the 
above   office. 


LONG  ISLAND  CITY,  N.  Y. — Plans  are 
being  considered  by  the  Latham  Litho- 
giaphing  &  Printing  Company  for  the  erec- 
tion of  a  factory  and  power  house,  220  ft. 
by  300  ft.,  and  00  ft.  by  50  ft.,  respectively, 
in  Long  Island  City.  Peuckert  &  Wander, 
310  Chestnut  Street,  Philadelphia,  Pa.,  are 
architects.  Edward  Wenning,  148  Thirty- 
ninth  Street,  Brooklyn,  is  secretary  of  the 
company. 

LYONS,  N.  Y. — The  New  York  Central 
Railroad  Company  is  planning  to  install 
an  electric  turntable,  which  with  equipment 
will  cost  about  $45,000,  in  its  yards  at 
Lyons.  New  buildings,  to  cost  about  $4,000, 
will  be  erected. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  William  Williams,  commissioner  of 
water  supply,  gas  and  electricity.  Room  2351 
Municipal  Building,  New  York,  N.  Y.,  until 
Nov.  9  for  reserving  and  furnishing  elec- 
trical generating  capacity,  current  and 
equipment  for  use  of  the  high  pressure  force 
service  pumping  stations  in  borough  of 
Manhattan  for  the  year  1917.  Blank  forms 
of  bid,  proposals,  etc.,  may  be  obtained  at 
Room  2334,  Municipal  Building. 

NEW  YORK,  N.  Y. — Bids  will  be  received 
by  the  Board  of  Trustees  of  Bellevue  and 
Allied  Hospitals,  415  East  Twenty-sixth 
Street,  New  York,  until  Nov.  10  for  com- 
pleting the  abandoned  contract  of  the  An- 
diews  Building  Company  and  the  Southern 
Surety  Company  for  providing  all  labor  and 
materials  necessary  required  for  the  excava- 
tion, masonry,  carpentry,  painting,  electric, 
refrigerating  and  other  work  for  the  con- 
struction of  a  machine  room,  coal  vault 
and  storage  room  to  the  Harlem  Hospital, 
136th-137th  Streets  and  Lenox  Avenue. 
Blank  forms  and  further  information  may 
be  obtained  at  the  office  of  the  chief  clerk 
and  auditor,  400  East  Twenty-ninth  Street, 
New  York,  N.  Y. 

BUTLER,  PA. — The  power  and  electrical 
departments  of  the  plant  of  the  Standard 
Steel  Company  at  Butler  were  destroyed  by 
fire  recently,  causing  a  loss  of  about  $500,- 
000. 

JOHNSTOWN,  PA. — Plans  are  being 
considered  for  improvements  to  the  system 
of  the  Dale  Light,  Heat  &  Power  Company, 
which  was  recently  purchased  by  C.  G. 
Holmes  of  Cincinnati,  Ohio,  including  the 
installation  of  a  new  engine  and  generator 
and  extenson  of  service  lines  into  the  bor- 
ough of  Lorain  and  part  of  Johnstown. 
L.  H.  Mountney  is  vice-president  and  gen- 
eral  manager, 

MEDIA,  PA. — The  Borough  Council  has 
awarded  a  contract  for  addition  to  the  mu- 
nicipal electric  plant,  to  provide  space  for 
the  installation  of  an  additional  ejectric 
generating   unit. 

PHILADELPHIA.  PA. — The  Fred  Pear- 
son Company,  manufacturers  of  plushes, 
have  awarded  contract  for  construction  of 
a  new  engine  room  and  power  station  at 
its  plant  at  Wilde  and  Mallory  Streets,  to 
A.  L.  Fretz  &  Son, 

PHILADELPHIA,  PA. — The  Pennsyl- 
vania Equipment  Company,  Coleman  Build- 
ing, Philadelphia,  would  like  to  receive 
prices  on  a  400  to  500-kw.  motor-generator 
set,  consisting  of  a  three-phase,  60-cycle, 
2200-volt,  alternating-current  motor  and  a 
250-volt,    direct-current    generator. 

SCRANTON,  PA. — The  United  Service 
Company  of  Scranton  has  recently  placed 
an  order  for  a  5000-kva.  Curtis  turbo-gen- 
erator for  the  Ohio  Service  Company,  a 
subsidiary  comnariy,  which  operates  plants 
in  New  Philadelphia,  Coshocton  and  a  num- 
ber of  other  cities  in  Ohio.  Contract  has 
also  been  placed  by  the  United  Service 
Company  for  a  2.'')00-kva.  Curtis  turbo-gen- 
erator for  the  Warren  (Pa.)  Light  &  Power 
Comnany.  The  company  is  in  the  market 
for  the  necessary  boilers,  stokers  and  other 
auxiliaries.  L.  H.  Conklin  of  Scranton  is 
general   manager. 

SHARON,  PA.— The  Mahoning  &  She- 
iiango  Railway  &  Light  Company  of 
Yonngstown,  Ohio,  has  secured  a  contract 
from  the  National  Malleable  Castings  Com- 
I)anv  of  Sharon  to  furnish  electrical  energy 
to  the  amount  of  2300  hp.  to  operate  the 
new  electric  steel  furnaces  of  latter  com- 
pany. 

YORK,  PA. — Preparations  are  being 
made  by  the  Edison  Light  &  Power  Com- 
nany for  the  installation  of  a  new  street- 
lighting  system  in  York.  The  250-cp. 
lamns  now  in  use  will  be  replaced  w'th 
400-cp.  nitrogen-filled  lamns.  Part  of  the 
equipment  has  been  purchased. 


JERSEY  CITY,  N.  J. — The  coal-convey- 
ing plant  at  the  power  station  of  the  Public 
Service  Company  at  the  foot  of  Duttteld 
Avenue  was  partially  destroyed  by  fire,  in- 
cluding motors,  conveyor  and  other  machin- 
ery.    The  plant  will   be  rebuilt  at  once. 

NEW  BRUNSWICK,  N.  J. — The  Board 
of  Commissioners  has  authorized  the  Mayor 
to  enter  into  a  contract  with  the  Public 
Service  Electric  Company  and  the  Public 
Service  Gas  Company  for  lighting  the  city 
for  a  period  of  five  years. 

ST.  MICHAELS,  MD. — The  installation 
of  an  electric-lighting  system  is  under  con- 
sideration. Energy  may  be  secured  from 
the  Easton  plant. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  ollice  of  the  chief  signal  offi- 
cer. War  Department,  Washington,  D.  C, 
until  Nov.  6  for  furnishing  under  proposal 
No.  885,  48,000  ft.  aviator  and  flexible  cable, 
8000  ft.  aviator  wire,  800  lb.  brass  wire  and 
200  lb.  copper  wire.  For  further  informa- 
tion address  Charles  S.  Wallace,  major,  sig- 
nal corps,  U.  S.  A. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  chief  signal  offi- 
cer, War  Department,  Washington,  D.  C, 
until  Nov.  9  for  furnishing  16  zone  signal 
bells,  8  controllers,  4  8  incandescent  lamps, 
448  incandescent  lamps,  16  push  switches, 
4  gal.  coloring  nuid  and  448  outer  zone  sig- 
nals. For  further  information  address 
Charles  S.  Wallace,  major  signal  corps, 
U.  S.  A. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  for 
furnishing  at  the  various  navy  yards  and 
naval  stations  supplies  as  follows:  F.o.b. 
works.  Schedule  319 — one  fuel  oil  appa- 
ratus, four  water  tube  boilers ;  Schedule 
326 — 411,000  lb.  brass  voice  tubing.  Wash- 
ington, D.  C,  Schedule  321 — one  drilling 
and  milling  bormg  machine.  Brooklyn, 
N.  Y.,  Schedule  330 — 5000  ft.  armored,  con- 
troller cable,  2900  ft.  telephone  cable,  20,000 
ft.  twin-lamp  cord,  100  000  ft.  telephone 
cord,  565,000  ft.  double-conductor  wire. 
Boston,  Mass.,  Schedule  330 — 9000  ft.  cop- 
per wire  tubular  connectors,  650,000  ft.  sili- 
con bronze  antenna  wire;  Schedule  328 — 
126  wedge  point  soldering  coppers,  120  gage 
glass  cutters  ;  Schedule  326 — 27,300  ft.  brass 
voice  tubing.  Brooklyn,  N.  Y.,  and  Mare 
Island,  Cal  Schedule  325 — eight  5-hp.  turn- 
ing gear  motors.  Mare  Island,  Cal.,  Sched- 
ule 335 — 500  lb.  bar  brass,  800  lb.  brass 
pipe;  Schedule  333-335 — miscellaneous  com- 
position and  galvanized  iron  steam  and 
water  fittings.  Charleston,  S.  C,  Schedule 
323-324 — 1900  lb.  brass  tube  sheets.  Nor- 
folk, Va.,  Schedule  329 — miscellaneous  brass 
pipe,  34,750  lb.  brass  evaporator  tubes. 
Boston,  Mass.,  Norfolk,  Va.,  Schedule  329 — 
miscellaneous  copper  pipe.  Applications 
for  proposal  blanks  should  desigmate  the 
schedule  desired  by  number. 


North  Central 

GRAND  RAPIDS,  MICH.— The  City 
Council  has  authorized  a  loan  of  $10,000 
for  the  city  lighting  fund,  to  be  used  for 
the   installation   of    100    hew   arc   lamps. 

IRON  MOUNTAIN,  MICH.— The  Penin- 
.sular  Power  Company,  which  has  been 
awarded  a  contract  to  supply  energy  to 
the  Indiana  Mining  Company,  will  soon 
begin  work  on  the  erection  of  a  transmis- 
sion line  from  Twin  Falls  to  supply  th« 
service.  The  initial  installation  will  sup- 
ply the  crusher  and  pumping  plants.  Next 
year  an  electric  haulage  system  and  a  num- 
ber of   Individual   motors   will   be    installed. 

AKRON,  OHIO. — An  election  will  soon 
l)e  called  to  submit  to  the  voters  the  pro- 
posal to  appropriate  $19,000,  or  as  much 
:is  is  necessary  to  install  a  new  street- 
lighting  system,  power  system  and  water 
pumping  station. 

CINCINNATI.  OHIO. — Plans  are  being 
considered  by  the  Champion  Tool  Works 
for  the  construction  of  a  plant  on  Spring 
Grove  Avenue,  to  cost  about  $100,000.  A 
large  amount  of  electrical  equipment  will 
be  required.  Harvey  W.  Kreuberg  is  presi- 
dent. 

COLUMBUS,  OHIO. — The  Ohio  Utilities 
Company  of  Columbus  has  petitioned  the 
State  Utilities  Commission  for  permission 
to  issue  $1,050,000  in  stocks  and  bonds,  to 
be  used  for  the  purchase  and  for  imjirove- 
ments  to  the  electric  plants  at  Chillicotha, 
Circleville,    Delaware    and    Gallipolis. 

ICAST  PALESTINE,  OHIO— Bids,  It  Is 
leported,  are  being  received  by  the  Board 
of  Public  Affairs  of  East  Palestine  for  the 
construction  of  a  power  plant  and  pumping 
station.  W.  C.  Owen  &  Comiiany,  Euclid 
Building,  Cleveland,  are  engineers. 

ANDKHSOX,  IND.— ^The  Board  of  Pub- 
li(^  Works  is  considering  the  installation  of 
a  new  5000-kw.  turbo-generator  in  the 
municipal  electric-light  plant,  to  cost  about 
$50,000. 
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ANGOL,A,  INU.— AriaiigeiiuiU.s  have 
been  iiiaile  by  Uu-  Jiuliaiia  Utililio.s  Com- 
pany It)  oxluiul  ita  tiaiisini.ssioii  line  t'loni 
Angola  to  Kronioiit  to  Kupi'iy  oloctiioal 
Biivn'o  in  tliat  town.  VVliilc  tlio  lino  will 
carry  i;i,200  volts,  it  is  ilcsignoil  for  33,000 
volts.  J.J.  J.  Condon,  Jr.,  is  superintendent 
ol    con.strui'tion. 

L,A  I'UUTl!:,  IND. — The  County  Commis- 
sioners have  awarded  the  contract  for  the 
construction  ot  a  now  lighting  and  heating 
plant  to  the  l.,arson-l)aniorson  Construction 
Company   of  J.a   I'orte  at  $10,200. 

ClUCACU,  11.1..-- Hills  will  be  received  by 
the  city  of  Cliioago,  40G  City  ilall,  until 
Nov.  10  lor  lurniMung  and  erecting,  com- 
lilete,  at  the  municipal  power  plant  two 
3000-kw.  turbine-driven  alternators,  with 
condensors,  circulating  pumps,  air  pumps, 
condensate  pumps,  transformers  and  acces- 
sories, rians  and  specilications  are  on  file 
in  the  ollico  of  the  l^epartment  of  Public 
Works. 

CHICAGO,  ILL,. — The  general  contract 
for  constiuciion  of  a  building,  100  ft.  by 
1&9  It.,  lour  stories  high,  to  be  used  as  a 
power  house,  laundry  and  morgue  for  Cook 
County  has  been  awarded  to  the  John 
Onllin  &  Son  Company,  112  West  Adams 
Street ;  contract  for  refrigerating  apparatus 
to  M.  W.  Powell,  14  0  South  Dearborn 
Street.  Herbert  A.  Durr,  104  South  Michi- 
gan Avenue,  is  consulting  and  mechanical 
engineer,  and  H.  Zender,  535  County  Build- 
ing,  is  superintendent  of  public  service. 

EAST,  ST.  LOUIS,  ILL.— Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect. Treasury  Department.  Washington. 
D.  C,  until  Dec.  22,  for  extension  and  re- 
modeling, including  mechanical  equipment 
and  approaches  of  the  United  States  post 
office  and  court  house  at  East  St.  Louis 
prawmgs  and  specifications  may  be  ob- 
tamed  at  the  above  office  or  from  the  cus- 
todian at  East  St.   Louis  after  Nov.    10. 

«9?n?,?9^'  ILL.— Bonds  to  the  amount  oC 
529  000  have  been  authorized  by  the  voters 
Of  the  proceeds  $27,000  will  be  used  for  the 
installation  of  a  municipal  electric  lighting 
system,  and  the  remainder  for  improve- 
ments to  the  water-works  system. 

TROY,  ILL. — Bids  will  be  received  at  the 
office  of  the  city  clerk,  Troy,  until  Nov.  6 
for  the  purchase  of  the  municipal  electric- 
light  plant,  together  with  equipment,  dis- 
tribution and   street-lighting  system 

MANITOWOC,  WIS.— The  City  Council 
has  submitted  a  proposal  to  the  West  Side 
Power  &  Light  Company  offering  to  pur- 
chase Its  plant.  William  Rahr  is  president 
of  the  company. 

PESHTIGO,  WIS.— Interests  connected 
with  the  Peshtigo  Lumber  Company,  it  is 
reported,  are  interested  in  a  project  to  or- 
ganize a  company  to  develop  the  water 
power  of  Caldron  Falls  and  to  enlarge  the 
water  power  plant  in  Peshtigo. 
_  BUHL,  MINN. — The  contract  for  exten- 
sion to  the  municipal  electric-light  plant 
has  been  awarded  to  Michael  Boylan  of 
Virginia,  at  about  $32,000.  New  boilers 
stokers  and  other  appurtenances  will  be 
installed. 

ST  PAUL,  MINN.— The  St.  Paul  Gas 
Light  Company  is  contemplating  improve- 
ments to  Its  plant,  including  the  installation 
of  turbines,  boilers,  pumps,  switchboard  ap- 
paratu.s  and  transformers.  p.  A  Otto 
IS  superintendent  of  the  electric  department. 

MARSHALLTOWN,  IOWA.— Bids  will 
be  received  by  the  board  of  education  until 
Nov.  13  for  the  construction  of  a  grade 
and  high  .school  building.  Separate  bids  to 
be  submitted  for  electric  wiring,  heating 
and  plumbing.  Reimer  &  Herlin  of 
Marshalltown    are   architects. 

WHAT  CHEER,  IOWA.— The  Burlington 
(Iowa)  Railway  &  Light  Company  has 
been  granted  a  25-year  franchise  to  supply 
electricity  here.  A  street-lighting  system. 
to  cost  about  $5,000,  will  be  installed. 

PLEASANT  HILL,  MO.— L.  K.  Green  & 
Sons,  owners  of  the  local  electric  plant, 
contemplate  rebuilding  their  plant,  includ- 
ing erection  of  power  house,  80  ft.  by  100 
ft.,  and  smokestack,  9  ft.  by  150  ft.  Tur- 
bines and  boilers  have  been  purchased. 

ST.  LOUIS,  MO. — Considerable  amount 
of  freight-handling  equipment  and  elevators 
will  be  included  in  the  municipal  dock  con- 
tract to  be  awarded  by  the  Board  of  Public 
Service. 

ST.  LOUTS,  MO.— The  Board  of  Aldermen 
has  iias.sed  a  bill  authorizing  the  expendi- 
ture of  $12,500  for  a  preliminary  survey 
to  determine  the  advisability  of  establlsh- 
ing  a  municipal  electric-light  plant.  The 
bill  provides  that  the  survey  is  to  be  made 
by  a  special  corps  of  engineers  under  the 
supervision  of  the  Department  of  Public 
Utilities. 

BRUCE,  S.  D. — A  special  election  will 
soon  be  held  to  submit  to  the  voters  the 
proposal  to  issue  $7,000  in  bonds  for  the 
Installation  of  an  electric-lighting  system 
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Sll'J.LA,  N1':B.— The  local  oloctric-llght 
plant  has  boon  iiurcliasod  by  the  Conti- 
nental Gas  &  lOloctric  t:orporati()n  of  Cleve- 
aiid,  Ohio.  The  company  has  agreed  to 
have  electric  lamps  Installed  in  Slclla  within 
40  days.  The  town  ha.s  boon  without  street 
lamps  since  the  engine  of  the  local  plant 
was  wrecked  last  March. 

BUKKALO,  KAN— At  an  election  held 
recently  the  i)ropo.sal  to  i.ssue  $15,000  in 
bonds  for  thi;  installation  ol  an  electric- 
light  plant  and  $15,000  for  improvements 
to  water-works  system  was  carried. 
_  OLATHE.  KAN.— The  Olathe  Electrc 
Light  &  I'ower  Company  will  install  a  300- 
kva.  generator,  engine  and  boiler  in  the 
near  future.  S.  M.  Brockway  is  secretary 
and   treasurer. 
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BETHEL,  N.  C— The  City  Council  is 
considering  rebuilding  the  electric-light 
plant,  which,  it  is  reported,  was  destroyed 
by   fire. 

SPRAY,  N.  C. — The  Westinghouse  Elec- 
trical &  Manufacturing  Company  of  Pitts- 
burgh, Pa.,  has  been  awarded  the  contract 
for  equipping  the  eleven  mills  of  Marshall 
Field  &  Company  at  Spray,  N.  C,  for  elec- 
trical operation.  The  contract  will  involve 
about  $78,000. 

TITUSVILLE,  FLA.— The  property  of  the 
Titusville  Electric  Company  has  been  pur- 
chased by  the  Southern  Utilities  Company 
of  Jacksonville,  which  will  install  a  new 
plant. 

BEARDEN,  TENN.— Steps  have  been 
taken  by  Dr.  M.  L.  Lee,  president,  and  L. 
O.  Edmonson,  secretary  of  the  Bearden  Wei 
fare  Association,  to  organize  a  movement 
to  establish  a  hydroelectric  power  plant  to 
supply  electricity  in  the  city  and  operate 
the  pumping  station.  The  cost  is  estimated 
at    $5,000. 

FLORENCE.  ALA. — Bids  will  be  received 
at  the  office  of  the  city  clerk.  Florence,  until 
Nov.  13  for  heating,  lighting  and  plumbing 
equipment  for  the  new  High  School  Build- 
ing. Plans  and  specifications  may  be  ob- 
tained at  the  office  of  Knight  &  Quayle, 
engineers,  Times  Building,  Chattanooga, 
Tenn.,  upon  deposit  of  $5.  M.  M.  Striplin 
is   chairman   of   board. 

YAZOO,  MISS.— The  Public  Service  Com- 
mission is  considering  the  installation  of  a 
larger  generator  at  the  electric-light  and 
water  plant. 

DUMAS,  ARK. — Bids  will  be  received  by 
the  Board  of  Improvement,  District  No.  2, 
of  the  town  of  Dumas,  Ark.,  until  Nov  28, 
lor  the  purchase  of  $15,000  in  bonds  for  the 
construction  of  an  electric-light  plant. 
B.  C.  Bowles  is  secretary. 

DUMAS,  ARK. — Bids  will  be  received  by 
the  Board  of  Commissioners  of  Electric 
Light  Improvement  District  No.  2  of  Du- 
mas, until  Nov.  28,  for  furnishing  all  mate- 
rial and  labor  for  the  installation  of  an 
electric-light  plant  in  accordance  with  plans 
and  specifications  on  file  at  the  office  of 
B.  C.  Bowles,  secretary  of  board.  Copies  of 
.specifications  may  be  obtained  on  applica- 
tion to  H.  W.  Wright,  engineer,  McGehee, 
Ark.,  upon  payment  of  $2.50  to  cover  cost 
of  same. 

WALDRON,  ARK.— The  Waldron  Power 
&  Ice  Company,  recently  organized  with  a 
capital  stock  of  $10,000,  is  planning  to  con- 
struct an  electric-light  plant  and  ice  fac- 
tory.    J.   S.   Hill  and  others  are   interested. 

WELSH,  LA. — Bonds  to  the  amount  of 
$15,000  have  been  voted  for  the  purchase  of 
an  additional  engine  for  the  municipal  elec- 
tris  plant  and  extension  to  electric-lighting 
system. 

AFTON,  OKLA.— R.  E.  Overton  of 
Vinita,  representing  the  Public  Service  Cor- 
poration of  Oklahoma  is  negotiating  with 
the  Board  of  Trustees  for  the  purchase  of 
the  municipal  electric-light  plant.  If  the 
plant  is  not  taken  over  by  the  company  a 
bond  issue  will  probably  be  voted  to  pro- 
vide  funds  for   improvements  to   the   plant. 

BUFFALO,  OKLA. — Bonds  to  the  amount 
of  $15,000  have  been  voted  for  the  installa- 
tion of  an  electric-light  plant. 

HOUSTON,  TEX.— The  new  municipal 
warehouse,  which  is  to  be  erected  in  Hous- 
ton at  a  cost  of  about  $350,000,  will  be 
equipped  with  an  electrically  operated  con- 
veyor system  and  a  20-ton  electrically- 
operated   crane 

SAN  ANGELO,  TEX.— The  Interstate 
Electric  Corporation  of  New  York.  N.  Y., 
has  accepted  the  franchise  for  operating  a 
street  car  line  here,  subject  to  the  approval 
of  the  voters.  If  accepted  the  company  will 
expend  about  $125,000  for  improvements  to 
the   system. 


CAMAS,  WASH. — Initial  steps  have  been 
taken  by  the  residents  of  the  Oak  Park 
District  toward  securing  an  adequate 
street-lighting    system. 

I'OUT  ANGELES,  WASH.— Bonds  to  the 
amount  of  $25,000  have  been  .sold,  the  pro- 
ceeds to  be  u.sed  to  retire  outstanding  war- 
rants loi-  imiJiovomonts  and  extensions  to 
the  inunicii)al  electric-light  plant.  Bids 
have  boon  received  for  equipment,  etc.,  for 
the    new    street-lighting    system. 

CHULA  VISTA,  CAL— The  San  Diego 
IClectric  Hallway  Company  is  contemplating 
the  construction  of  a  substation  in  Chula 
Vista. 

EMERYVILLE,  CAL.— Ground  has  been 
broken  for  the  construction  of  the  open- 
hearth  steel  furnace  lor  the  Judson  Iron 
Works,  to  cost  about  $100,000.  Among  the 
Improvements  contemplated  by  the  comi)any 
in  the  general  reconstruction  of  the  plant 
Is  the  complete  equipment  of  the  mills  for 
electrical  operation,  supplanting  steam 
power  now  in  use. 

FRESNO.  CAL.— The  City  Tru.stees  have 
authorized  bids  advertised  for  the  erection 
of  ornamental  lamps  on  I  Street,  between 
Inyo  and  San  Diego  Streets.  A  resolution 
has  been  adopted  of  intention  to  install  or- 
namental lamps  on  J  Street,  between  Inyo 
and    Los   Angeles    Streets. 

FRESNO,  CAL.— The  Board  of  Super- 
visors has  voted  to  install  an  ornamental 
lighting  system  in  Court  House  Park  under 
the  supervision  of  Scott  McKay  county 
surveyor.  The  plans  provide  for  the  erec- 
tion of  94  cast  iron  standards,  conduits, 
etc.,  to  cost  about  $9,800.  The  lowest  bid 
submitted  some  time  ago  was  $13,987. 

LOS  ANGELES,  CAL.— Bids  will  be  re- 
ceived by  the  Board  of  Public  Works  in 
about  30  days  for  installation  and  furnish- 
ing energy  for  the  lighting  of  Sixth  Street, 
between  Palos  Verdes  Street  and  Pacific 
Avenue. 

SOUTH  PASADENA,  CAL.— Bids  will  be 
received  by  B.  V.  Garwood,  city  clerk  of 
South  Pasadena  until  Nov.  13  for  erecting 
28  one-lamp  Marbelite  posts  on  Mission 
Street,  between  Fair  Oaks  Avenue  and 
Prospect  Avenue.  Plans  and  specifications 
are  on  file  in  the  office  of  the  city  engineer. 

WALLACE,  IDAHO. — The  Roberts-In- 
Bkip  Plumbing  &  Heating  Company  of  Wal- 
lace has  applied  for  a  franchise  to  supply 
heat  and  light  here.  H.  H.  Hutton  of 
Spokane,  Wash.,  is  interested  in  the  com- 
pany. 

DUNCAN,  ARIZ. — J.  P.  Oberholser  and 
C.  E.  Adams,  owners  of  the  local  electric- 
light  plant,  contemplate  improvements  to 
the  system. 

FROID,  MONT. — Improvements  are  con- 
templated by  the  Froid  Electric  Light  & 
Power  Company,  including  the  installation 
of   a    20-hp.    engine. 

GLASGOW,  MONT. — A  new  electrically- 
driven  pump,  with  a  capacity  of  from  300 
to  700  gal.  per  minute,  is  being  installed 
In  the  municipal  electric-light  plant. 
Charles  H.  Blitman  is  city  engineer  and 
manager. 

ROUNDUP,  MONT. — The  contract  for 
the  installation  of  street  lamps  in  special 
lighting  district  No.  15,  calling  for  2120 
lamps,  27,500  ft.  of  simplex  park  and 
suburban  cable,  has  been  awarded  to  the 
Olgo  Hardware  Company  of  Roundup,  at 
$19,202. 
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WINNIPEG,  MAN. — Preliminary  surveys 
are  being  made  by  the  Manitoba  Pulp  & 
Paper  Company  for  a  power  development  at 
Grand  Rapids,  which  will  include  a  dam 
and  power  plant.  D.  B.  McDonald  is  man- 
ager. 

BRIDGEBURG,  ONT.— Plans  have  been 
completed  for  the  proposed  electric  railway 
to  be  built  by  the  Ontario  Hydro-Electric 
Power  Commission  from  Welland  to  Port 
Colborne,  via  Fort  Erie  to  Bridgeburg.  The 
cost  of  the  railway  is  estimated  at  $2,000,- 
000. 

CALABOGIE,  ONT. — Work  has  started 
on  the  development  of  site  and  construction 
of  power  plant  at  Calabogie.  The  cost  of 
the  project  is  estimated  at  $150,000,  and 
includes  power  house,  concrete  dam,  water 
wheels,  generators,  etc.,  and  the  erection 
of  about  60  miles  of  transmission  lines. 
M.   J.   O'Brien   of  Renfrew   is   interested. 

WAHNAPITAE.  ONT. — Work  has  been 
started  on  the  construction  of  a  concrete 
dam  in  connection  with  a  power  develop- 
ment at  Wahnapitae  for  the  Britij^h  Nickel 
Corporation.  Excelsior  Life  Building,  To- 
ronto. The  cost  of  the  work  is  e.stimated 
at   $1,250,000.     A.   J.  Felio  Is   in  charge. 
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Alabama  Light  and  Traction  Associa- 
tion. Secretary-treasurer,  J.  P.  Ross,  Bir- 
mingham  Railway,  Light  &  Power  Co. 

American  Association  of  Engineers. 
Secretary.  Arthur  Kneisel,  29  South  LaSalle 
St.,  Chicago,  111. 

American  Association  for  the  advance- 
ment OF  Science.  Permanent  Secretary,  L. 
O.  Howard,  Smithsonian  Institution,  Wash- 
ington, D.  C.  Annual  meeting.  New  York, 
Dec.   26-30. 

American  Electric  Railway  Associa- 
tion. Secretary,  E.  B.  Burritt,  8  West  40th 
St. J  New  York. 

American  Electrochemical  Society. 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
University,  South  Bethlehem,  Pa. 

American  Institute  of  Consulting  En- 
gineers. Secretary,  F.  A.  Molitor,  35  Nas- 
sau St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary,  F.  L.  Hutchinson,  33 
West  39th  St.,  New  York.  Board  of  direc- 
tors meets  monthly.  Sections  and  branches 
in  the  principal  electrical  centers  through- 
out the  country 

American  Physical  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University, 
Columbus,  Ohio. 

American  Society  for  Testing  Materi- 
als. Secretary-treasurer,  Edgar  Marburg, 
University  of  Pennsylvania,  Philadelphia. 

Arkansas  Association  of  Public  Utili- 
ty Operators.  Secretary-treasurer,  Roy  B. 
Fowles,   Pine  Bluff,   Ark. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  Secretary,  C.  B. 
Dustin,  62  Cedar  St.,  New  York. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  George  C.  Holber- 
ton,  San  Francisco,  Cal. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers.  Secretary  John  F.  Kelly, 
McKeesport,  Pa. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Jos.  A.  An- 
dreucetti,  Chicago  &  Northwestern  Railway, 
Chicago. 

Association  of  Railway  Telegraph  Su- 
perintendents. Secretary,  P.  W.  Drew, 
112  West  Adams  St.,  Chicago. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers.  Secre- 
tary-treasurer, E.  Brettell,  Electric  Supply 
Company,   Ltd.,  Vancouver,  B.  C. 

California  Electrical  Contractors'  As- 
sociation. Secretary,  James  Redpath,  505 
Rialto  Bldg.,   San  Francisco,  Cal. 

Canadian  Electrical  Association.  Af- 
filiated with  N.  E.  L.  A.  Secretary-treas- 
urer, Alan  Sullivan,  Excelsior  Life  Build- 
ing, Toronto,  Can. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretary-treasurer, 
T.    F.   Kennedy,    900    15th   St.,   Denver,   Col. 

Commercial  Section,  N.  E.  L.  A.  Secre- 
tary, F.  D.  Beardslee,  Union  Electric  Light 
&  Power  Company,  St.  Louis,  Mo. 

Eastern  New  York  Section,  N.  E.  L.  A. 
Secretary,  J.  E.  Kearns,  General  Electric 
Company,  Schenectady,  N.  Y. 

Electrical  Contractors*  Association  of 
Connecticut.  Secretary,  George  M.  Chap- 
man,   Waterbury,   Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  D.  Temple, 
30  Foster  St.,  Worcester,  Mass. 

Electrical  contractors'  Association  of 
State  of  Missouri.  Secretary,  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City,  Mo. 

Electrical  Contractors'  Association  of 
the  State  of  Pennsylvania.  Secretary, 
M.  G.  Sellers,  1518  Sansom  St.,  Philadel- 
phia. 

Electrical  Contractors'  Association  of 
Wisconsin.  Secretary,  Albert  Petermann, 
626  Lloyd  St.,  Milwaukee,  Wis. 

Electrical  Dealers  and  Contractors' 
Association  of  Ontario.  Secretary,  E.  A. 
Drury,  45  Murray  St.,  Toronto,  Can. 

Electrical  Manufacturers'  Club.  Sec- 
retary, H.  B.  Crouse,  Crouse-Hinds  Co., 
Syracuse,  N.  Y. 

Electrical  Supply  Jobbers'  Association. 
General  Secretary,  Franklin  Overbagh,  411 
South  Clinton  St.,  Chicago,  111. 

Electrical  Trades  Association  of  Can- 
ada. Secretary,  William  R.  Stavely,  Royal 
Insurance   Building,   Montreal,   Can. 

Electrical  Trades  Association  of  the 
Pacific  Coast.  Secretary,  Albert  H.  Elli- 
ott,  34  Ellis  St.,  San  Francisco,  Cal. 

Electric  Power  Club.  Secretary,  C.  H. 
Roth,  1410  West  Adams  St.,  Chicago.  Next 
meeting.  Hot  Springs,  Va.,  Nov.  15-18. 


Directory  of 

Electrical 
Associations 

Printed  in  the  First  Issue  of  Each  Month 


Electric  Vehicle  Association  of  Amer- 
ica. Affiliated  with  the  N.  E.  L.  A.  Secre- 
tary, A.  Jackson  Marshall,  29  West  39th 
St.,  New  York. 

Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary,  Charles  H.  B.  Chapin, 
29  West  39th  St.,  New  York. 

Gas,  Electric  and  Street  Railway  As- 
sociation OF  Oklahoma.  Secretary-treas- 
urer, Prof.  H.  V.  Bozell,  Norman,  Okla. 

Georgia  Electrical  Contractors'  Asso- 
ciation. Secretary,  Gadsden  Russell,  At- 
lanta, Ga. 

Illinois  State  Electric  Association. 
Secretary,  R.  H.  Abbott,  Petersburg,  III. 

Illinois  Electrical  contractors'  Asso- 
ciation. Secretary,  M.  L.  Blumenthal,  179 
West  Washington  St.,  Chicago,  111. 

Illuminating  Engineering  Society. 
Norman  D.  Macdonald,  80th  Street  and 
East  End  Avenue,   New  York. 

Indiana  Electric  Light  Association. 
Secretary,  Thomas  Donahue,  Lafayette, 
Ind. 

Indiana  State  Electrical  Contractors' 
Association.  Secretary,  George  Skillman, 
Indianapolis,  Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo  Rail- 
ways &  Light  Co.,  Toledo,  Ohio. 

Institute  of  Operating  Engineers. 
Secretary,  L.  Houmiller,  29  West  39th  St., 
New  York. 

Institute  of  Radio  Engineers.  Sec- 
retary, David  Sarnoff,  111  Broadway,  New 
York. 

International  Association  of  munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,   Tex. 

International  Electrochemical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral Secretary,  C.  le  Maistre,  28  Victoria  St., 
Westminster,   London,   S.  W.,   England. 

Iowa    Section    N.    E.    L.    A.      Secretary- 
treasurer,  L.  E.  Caldwell,  Iowa  City,  Iowa. 
Iowa  Electrical  Contractors'  Associa- 
tion.    Secretary,   M.  T.  Humphrey,  Water- 
loo, Iowa. 

Jovian  Order.  Jupiter  (president), 
Henry  L.  Doherty,  New  York  City ;  Mer- 
cu"^  (secretary),  E.  C.  Bennett,  Syndicate 
Trust  Building,   St.  Louis,   Mo. 

Kansas  Electrical  Contractors'  Asso- 
ciation. Secretary,  J.  A.  Mercer,  108  West 
Eighth  Ave.,  Topeka,  Kan. 

Kansas     Public     Service     Association. 

Secretary,   E.   A.   Wright,   Manhattan,   Kan. 

Kentucky    Association    of    Electrical 

Contractors.      Secretary,    Herbert    E.    Ot- 

tenheimer,  Louisville,   Ky. 

Louisiana  Electrical  Contractors'  As- 
sociation. Secretary,  J.  J.  Ziegler,  227 
Bourbon  St.,  New  Orleans. 

Maine  Electric  Association.  Secretary- 
treasurer,  Walter  S.  Wyman,  Waterville, 
Maine. 

Michigan  Section,  N.  E.  L.  A.  Secre- 
tary, Herbert  Silvester,  18  Washington 
Boulevard,   Detroit,   Mich. 

Minnesota  Electrical  Contractors'  As- 
sociation. Secretary,  G.  M.  Jones,  14 
Seventh  St.,  N.  Minneapolis,  Minn. 

Minnesota  Electrical  Association.  Sec- 
retary, F.  R.  Porter,  St.  Cloud,  Minn. 

Mississippi  Electric  Association.  Affil- 
iated with  the  N.  E.  L.  A.  Secretary-treas- 
urer, R.  H.   Smith,  Jackson,  Miss. 

Missouri  Association  of  Public  Utili- 
ties. Secretary-treasurer,  F.  D.  Beards- 
lee, Union  Electric  Light  &  Power  Co.,  St. 
Louis. 

National  Arm,  Pin  and  Bracket  Asso- 
ciation. Secretary,  J.  B.  Magers,  Madison, 
Ind. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.   Smith,   Concord,   Mass. 


National  Electric  Light  Association. 
Executive  secretary,  T.  C.  Martin,  33  West 
19lh  St.,  New  York. 

National  Electrical  Contractors'  As- 
sociation OF  the  United  States.  Secre- 
tary, George  H.  Dulheld,  41  Martin  Build- 
ing, Utica,  N.  Y.  Next  meeting,  New  Or- 
leans,  October,   1917. 

National  Electrical  Credit  Associa- 
tion. Secretary,  Frederic  P.  Vose,  134J 
Marquette   Bldg.,   Chicago,  111. 

National  Fire  Protection  association. 
Secretary  of  electrical  committee,  Ralph 
Sweetland,  141  Milk  St.,  Boston,   Mass. 

Nebraska  Section,  N.  E.  L.  A.  Secre- 
tary-treasurer, B.  E.  Egan,  Room  201, 
Union  Pacific  Building,  Omaha,  Neb. 

New  England  Electrical  Credit  asso- 
ciation. Secretary,  Alton  F.  Tupper,  60 
State  St.,  Boston,  Ma.ss. 

New  England  Section,  N.  E.  L.  A.  Sec- 
retary, Miss  O.  A.  Bursiel,  149  Tremont  St., 
Boston,   Mass. 

New  Mexico  Electrical  Association. 
Secretary-treasurer  E.  A.  Thiele,  RoswelU 
N.  M. 

New  York  Electrical  Credit  Associa- 
tion. Secretary,  Franz  Neilson,  120  Broad- 
way, New  York. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St., 
New  York. 

Northwest  Section,  N.  E.  L.  A.  Secre- 
tary, J.  F.  Farquhar.  Washington  Water 
Power  Conripany,  Spokane,  Wash. 

Northern  White  Cedar  association. 
Secretary,  R.  N.  Boucher,  743  Lumber  Ex- 
change, Minneapolis,  Minn. 

Ohio  Electric  Light  association.  Sec- 
retary, D.  L.  Gaskill,  Greenville,  Ohio. 

Ohio  Society  of  Mechanical,  Electri- 
cal and  Steam  Engineers.  Secretary, 
Prof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus.  Next  annual  meeting,  Columbus, 
Nov.  16. 

Oregon  Electrical  Contractors'  asso- 
ciation. Secretary-treasurer,  J.  W.  Ober- 
ender,  502   Dekum  Building,  Portland,  Ore. 

Pennsylvania  Electric  Association 
(State  Section  N.  E.  L.  A.)  Secretary, 
H.  M.  Stine,  211  Locust  St.,  Harrisburg, 
Pa. 

Public  Service  Association  of  Vir- 
ginia. Secretary,  W.  J.  Kehl,  Virginia 
Railway  &  Power  Co.,  Richmond,  Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson,  West 
Virginia  Water  &  Electric  Co.,  Charleston, 
W.  Va. 

Railway  Signal  Association.  Secre- 
tary-treasurer, C.  E.  Rosenberg,  Times 
Building,  Bethlehem,  Pa. 

Rocky  Mountain  association  of  Munic- 
ipal Electricians.  President,  Lawrence 
Stone,  Denver,  Col. 

Society  for  Electrical  Development, 
Inc.  General  manager,  J.  M.  Wakeman, 
29  West  39th  St.,  New  York. 

Society  for  the  Promotion  of  Engi- 
neering Education.  Secretary,  Dean  F.  L» 
Bishop,  University  of  Pittsburgh,  Pitts- 
burgh, Pa. 

South  Dakota  Electric  Light  Associa- 
tion. Secretary,  A.  H.  Savage,  Dakota 
Light  &  Power  Co.,  Flandreau,  S.  D. 

Southeastern  Section  N.  E.  L.  A.  Sec- 
retary-treasurer. George  H.  Wygant, 
Tampa,  Fla.  Annual  meeting,  Tampa,  Fla., 
Nov.  8,  9  and  10. 

Southwestern  Electrical  and  Gas  As- 
sociation. Secretary,  H.  S.  Cooper,  405 
Slaughter  Building,  Dallas,  Tex. 

Texas  State  Association  of  Electrical 
Contractors.  Secretary,  Eugene  Ashe, 
Dalla.s,  Tex. 

Tri-State  Water  &  Light  Association, 
Secretary-treasurer,  W.  F.  Steiglitz,  Co- 
lumbia, S.  C. 

Vermont  Electrical  Association.  Sec- 
retary-treasurer,  C.   H.  West,   Rutland,   Vt. 

Virginia  State  Electrical  Contractors' 
Association.  Secretary,  E.  M.  Andrews, 
Richmond. 

Western  Association  of  Electrical  In- 
spectors. Secretary,  W.  S.  Boyd,  175  Jack- 
son Bldg.,  Chicago,  111. 

Western  Society  of  Engineers,  Elec- 
trical Section.  Secretary,  J.  H.  Warder, 
1737   Monadnock  Block,  Chicago. 

Wisconsin  Electrical  Association.  Sec- 
retary, George  Allison,  1410  First  National 
Bank  Building,  Milwaukee,  Wis. 
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1,202,020.  Battkky  CONNiccTOR ;  C.  12.  Berk- 
ley, Cleveland,  Ohio.  App.  filed  Aug.  11, 
1!)1'1.  Metal  cup  I'or  attaching  to  dry 
cell  electrodes. 

1,202,202.  Visible  Alarm  for  Automo- 
biles ;  J.  11.  Millsaps,  Washington,  D.  C. 
App.  filed  June  I'l,  1915.  Operated  if 
started   by   person    without   authority. 

1,202,037.  Combination  Switch  ;  A.  J. 
Donnellon,  Cincinnati,  Ohio.  App.  filed 
Aug.  17,  1915.  Kor  ignition  devices  to 
uonirol  application  of  electric  current. 

1,202,071.  l^ocK  FOR  IOluctuic  Switches;  F. 
H.  Keith,  Joliet,  111.  App.  filed  Aug.  12, 
1915.  Quickly  attached  to  front  of  coil 
box. 

1,202,078.  Cell  Tester  ;  J.  O.  Luthy,  San 
Antonio,  Te.\.  App.  filed  Feb.  26,  1913. 
Indicates  voltage  of  battery. 

1.202.091.  Paneluoard  ;  R.  H.  Olley,  Syra- 
cuse, N.  Y.  App.  filed  Oct.  6,  1910.  Sim- 
ple and  efiicient  arrangement  of  con- 
ducting bars. 

1.202.092.  Panelboaro  ;  E.  A.  Olley,  Syra- 
cuse, N.  Y.  App.  filed  May  6,  1912.  Com- 
pact arrangement  and  novel  structural 
features. 

1,202,097.  Device  eor  Testing  Rail-Bonds  ; 
K.  1.,.  Pollard,  Dobbs  Ferry,  N.  Y.  App. 
filed  July  2,  1912.  Means  for  transport- 
ing and  supporting  recording  and  indicat- 
ing device. 

1.202.127.  Ignition  System;  C.  Upton,  Bal- 
timore, Md.  App.  filed  May  14,  1912.  Im- 
proved means  for  producing  spark  to  start 
engine. 

1.202.128.  Ignition  Device;  H.  R.  Van  De- 
venter,  Sumter,  S.  C.  App.  filed  Feb.  21, 
191f).  Adjacent  cylinder  operated  from 
push  rod  actuated  by  engine  piston. 

1,202,136.  Process  of  Renewing  Fila- 
ments in  Lamps  ;  A.  A.  Wilkins,  Middle- 
town,  Mass.  App.  filed  April  2,  1914. 
Suitable  for  use  in  tungsten  lamps. 

1,202,149.  Electrolysis  op  Tin  .^nd  Its 
Salts  ;  A.  E.  Battle,  Aldgate,  England. 
App.  filed  May  24,  1915.  Electrolyte  en- 
abling metal  to  be  obtained  from  its  ores 
or  from  surfaces  of  other  metals,  as  from 
tinned  plate. 

1,202,161.  Compression-Rheostat;  E.  L. 
Clark,  Lakewood,  Ohio.  App.  filed  Nov. 
15,  1915.  Securing  rapid  and  efficient 
radiation  of  heat  generated. 

1,202,168.  Electromagnetic  Wave-Receiv- 
ing System  ;  E.  B.  Dallin,  Arlington, 
Mass.  App.  filed  Aug.  14,  1915.  Of 
simplified  construction  and  improved 
efficiency. 

1,202,179.  Morse  Transmitting-Key  ;  j.  c. 
Ghegan,  East  Orange,  N.  J.  App.  filed 
Dec.  15,  1915.  Adjustable  removable 
contacts  so  that  full  contact  surface  can 
be  maintained  irrespective  of  wear. 

1,202,186.  Signal;  C.  O.  Harrington,  Edge- 
wood,  Pa.  App.  filed  July  12,  1913.  Rail- 
way signals  in  which  lamps  are  employed 
for  signaling  day  and  night. 

1,202,210.  Gas-Engine  Governor;  P.  Okey, 
Columbus,  Ohio.  App.  filed  Dec.  9,  1910. 
For  engine  used  in  connection  with  elec- 
tric generators. 

1,202,275.  Register-Controller;  a.  H. 
Dyson.  Montclair,  N.  J.  App.  filed 
June  29,  1915.  For  semi-automatic  tele- 
phone exchange  system. 

1,202,281.  Machine  Switching  Tele- 
phone Exchange  System  ;  C.  L.  Good- 
rum,  New  York,  N.  Y.  App.  filed  June 
28,  1915.  Step  by  step  type  wherein 
trunks  lead  from  connectors  to  private 
branch  exchange  switchboards. 

1,202,291.  Direction  Indicator  for  Auto- 
mobiles ;  J.  Ingells,  Muskegon,  Mich. 
App.  filed  July  6,  1915.  Designates  di- 
rection automobile  is  to  take. 

1,202,306.  Station  Indicator;  J.  E.  Olis, 
Philadelphia,  Pa.  App.  filed  Aug.  20, 
1915.  For  use  on  street  cars  inoved  elec- 
trically to  indicate  street  along  route. 

1,202,362.  Thermo  Electric  Relay  ;  T.  E. 
Clark,  Detroit,  Mich.  App.  filed  March  1, 
1912.  Responsive  to  flow  of  current  in 
receiving  circuit  from  high  frequency  and 
high  potential  current. 

1,202,367.  Reverting  Busy  Test  for  Tele- 
phone Systems  ;  H.  D.  Currier,  Chicago, 
111.  App.  filed  Nov.  19,  1914.  Having 
common  test  relay  adopted  for  connecting 
reveited  test  tone  to  cord  circuit  being 
used,  such  te^t  tone  being  disconnected 
by  relay. 

1,202,381.  Socket  Switch  for  Electric 
Lamps  ;  C.  J.  Gustafson,  Springfield, 
Mass.  App.  filed  Dec.  13,  1913.  For  use 
with  electric  head  and  tail  lights  for 
motorcycle. 

1,202,388.  Toy  or  Working  Model;  f. 
Hornby,  Liverpool,  England.  App.  filed 
April  12,  1915.  Engineering  models  made 
from  separate  parts  capable  of  being 
taken  apart  and  remade. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents  issued 
Oct.  24,  lOK),  prepared  bv  Mitchell 
&  AUyn,  41   I'ark  Row,  New  York. 


1,202,392.  Electromagnet;  J.  W.  Jepson, 
Depcw,  N.  y.  App.  filed  Feb.  20,  1915. 
Means  for  compensating  for  effect  of  tem- 
perature changes  upon  attractive  force. 

1.202.418.  Insulator  Support;  C.  L.  Peirce, 
Jr.,  Pittsburgh,  Pa.  App.  filed  May  4, 
1914.  I'in  bent  froin  metal,  so  strength  at 
any  section  is  proportionate  to  strain. 

1.202.419.  Insulator  Supporting  Pin;  C. 
L.  Peirce,  Jr.,  I'ittsburgh,  I'a.  App.  filed 
May  17,  1910.  For  metal  pins  adapted  to 
be  secui'ed  against  sides  of  wooden  cross- 
arms. 

1,202,446.  Electromagnetic  Device;  J.  B. 
Speed,  West  New  Brighton,  New  York, 
N.  Y.  App.  filed  Feb.  12,  1915.  For 
translating  alternating  current  into  a 
form  of  energy  capable  of  actuating  a 
mechanically  operated  device. 

1,202,478.  Service  Switch  and  Wiring  for 
Electric  Meters  ;  A.  W.  Bull,  Baltimore, 
Md.  App.  filed  June  14,  1915.  Means 
for  connecting  potential  coil  of  meters  to 
line  whereby  current  will  always  flow  in 
such  coil  when  any  current  passes  in  load 
wires. 

1,202,498.  Illuminated  Blank  Book  ;  W. 
P.  X.  Findley,  Chicago,  111.  App.  filed 
Feb.  19,  1916.  Improved  adaptation  of 
means  for  illuminating  book. 

1,202,527.  Motor  for  Steam  Radiator 
Valves  ;  L.  P.  Hynes,  Chicago,  111.  App. 
filed  May  19,  1913.  Magnetically  operated 
valve. 


1,202,757 — Alarm   Gage 

1,202,532.  Tester  for  Spark  Plugs  and 
Ignition  Apparatus  ;  J.  M.  Keller,  Nap- 
panee,  Ind.  App.  filed  March  31,  1915. 
Novel  means  for  determining  condition  of 
spark-producing  coils  and  spark  plugs. 

1.202.534.  Production  of  Metallic  Tung- 
sten ;  F.  G.  Keyes  &  R.  B.  Brownlee,  E. 
Orange,  N.  J.  App.  filed  July  6,  1914. 
Rotating  cathode  of  tungsten  and  anode 
in  the  form  if  sintered  rod  of  tungsten 
through  which  and  the  oxid  bath  elec- 
tric current  is  passed. 

1.202.535.  Production  of  Metallic  Tung- 
sten ;  F.  G.  Keyes  &  R.  B.  Brownlee,  E. 
Orange,  N.  J.  App.  filed  June  6,  1914. 
Electrolyzing  both  a  suitable  cathode  and 
anode  consisting  of  sintered  tungsten 
powder  and  low  tungsten  oxids  cast  in 
form  of  an  anode  bar. 

1,202,555.  Code  Ringing  Telephone  Sys- 
tem ;  T.  G.  Martin,  Chicago,  111.  App. 
filed  Oct.  4,  1916.  Means  whereby  code 
ringing  may  be  done  automatically. 

1,202,577.  Circuit  Closing  Valve  for  In- 
ternal Combustion  Engines  ;  R.  J. 
Peschman,  Ft.  Sheridan,  111.  App.  filed 
Aug.  6,  1915.  Indicating  failure  of  any 
particular  cylinder. 

1,202,622.  Automatic  Electric  Generat- 
ing System  ;  A.  R.  Van  Horn,  Philadel- 
phia, Pa.  App.  filed  Dec.  27,  1912.  Auto- 
matic in  operation  during  normal  condi- 
tions but  sounding  alarms  under  abnor- 
mal conditions  until  such  are  remedied. 


1,202,(;32.  Electric  Current  Generating 
I'l. ant;  E.  R.  Witzel,  Des  Moines,  Iowa. 
App.  filed  June  6,  1914.  Wherein  the 
battery  is  automatically  cut  out  of  load 
circuit  and  discormeclod  from  generator 
as  speed  of  latter  increases. 

1,202,672.  Generator  for  Static  Elec- 
tuicity;  W.  H.  Chapman,  I'ortland,  Me. 
App.  filed  Doc.  4,  1914.  New  means  of 
developing  charge  on  plate  by  which 
power  friclional  losses  are  reduced. 

1,202,714.  Lightning  Arrester;  D.  J. 
Hendren,  Burnside,  La.  App.  liled  March 
25,  1916.  Novel  structural  features  ren- 
dering it  efficient  and  inexpensive  to 
manufacture. 

1,202,745.  Adjustable  IjAmp  Support;  J. 
W.  J.,indner,  I'ost  Falls,  Idaho.  App.  filed 
June  7,  1915.  Provision  of  support 
wherein  lamp  is  adjustably  held  with  re- 
lation to  its  attaching  portion. 

1,202,752.  Electric  Generator  ;  F.  New- 
ton, Luton,  England.  App.  filed  June  17, 
1911.  To  regulate  to  yield  constant 
voltage  on  current  as  required  in  spite  of 
vanaiion  of  drive  speed. 

1.202.756.  Telephone;  F.  Troisi,  Pitts- 
burgh, Pa.  App.  filed  March  27,  1916. 
Means  whereby  bell  may  be  arranged  in 
base  of  pedestal  of  telephone. 

1.202.757.  Alarm  Gage;  E.  M.  Barnes, 
Hastings,  Mich.  App.  filed  June  24,  1915. 
For  use  as  oil  gage  for  crank  cases  of  in- 
ternal combustion  engine. 


Record  of  Electrical  Patents  Issued 
Oct.  17,  1916 

(Continued  from  Issue   of  Oct.    28.) 

1,201,809.     Printing  Telegraph  Receiver; 

A.  F.  Dixon,  Newark,  N.  J.  App.  filed 
Oct.  14,  1913.  Improved  means  for  re- 
ceiving prolonged  line  impulse  to  insure 
positive  operation  ;  apparatus  remains  in- 
active unless  combination  of  impulse  con- 
tains at  least  one  selecting  impulse. 

1,201,830.  Electric  Socket;  G,  C.  Knauff, 
Chicago,  111.  App.  filed  Sept.  9,  1915. 
Construction  in  which  body  member  may 
be  removed  to  permit  speedy  substitution 
of  single-pole  for  double-pole  mechanism. 

1,201,837.  Portable  Means  for  Securing 
the  Reverse  Flow  of  Electric  Cur- 
rents ;  J.  C.  Lincoln,  Cleveland,  Ohio. 
App.  filed  Feb.  6,  1914.  Comprises  ap- 
paratus in  connection  with  trolley  circuit 
for  reversing  current  to  effect  electric 
welding  of  bonds  and  rails. 

1,201,841.  Display  Apparatus;  H.  Mahieu, 
Jamaica,  N.  Y.  App.  filed  Aug.  26,  1914. 
Plurality  of  trade  names  exposed  to  view 
at  different  places  and  times. 

1,201,858.  Station  Indicator;  W.  Z.  Mus- 
grave,  Chicago,  111.  App.  filed  May  24, 
1915.  Of  few  parts  and  positive  in  oper- 
ation circuit  closing  mechanism  so  ar- 
ranged to  be  operative  in  either  direction 
of  travel. 

1,201,869.  Circuit  Controller;  W.  C. 
Reed,  Dalton,  Mass.  App.  filed  Sept.  11, 
1914.  Means  by  which  a  large  number 
of  electric  circuits  may  be  opened  or 
closed  by  means  of  single  movement  of 
controller. 

1,201,909.  Wire  Splice  and  Lead  Line 
Connector  ;  H.  D.  Zinn,  E.  R.  Danser 
and  L.  D.  Vaugn,  Tunnelton  and  Grafton, 
W.  Va.  App.  filed  Jan.  19,  1915.  De- 
vice adapted  for  use  in  mines  for  con- 
necting and  supporting  ends  of  trolley 
wires. 

1,201,918.     Refillable   Fuse   Cartridge;    I. 

B.  Barricklow,  San  Francisco,  Cal.  App. 
filed  Oct.  10,  1914.  Fuse  element  may  be 
replaced  when  same  has  blown  out ;  fuse 
condition    indicated    upon    cartridge. 

1,201,921.  Rheostat;  C.  H.  Beach,  Racine, 
Wis.  App.  filed  Oct.  25,  1915.  To  control 
small  motor  such  as  used  for  sewing  ma- 
chine. 

1,201,929.  Method  and  Apparatus  for  In- 
ductively Generating  Heat  in  Apply- 
ing Rail  Bonds  and  the  Like;  G.  H. 
Bolus,  Mansfield,  Ohio.  App.  filed  July 
31,  1916.  Produces  localized  heat  for 
purposes  such  as  welding,  soldering,  etc., 
by   induction. 

1,201  637.  Electric  Time  System  :  H.  R. 
Sargent,  Schenectady,  N.  Y.  App.  filed 
July  27,  1915.  Time  indicating  devices 
adapted  to  be  controlled  by  master  clock. 

1,201,939.  Battery  Box  ;  A.  B.  Cole,  Cald- 
well, N.  J.  App.  filed  Oct.  3,  1914. 
Necessary  connections  made  when  box 
cover  is  closed. 

1,201,996.  Electrical  Measuring  Instru- 
ment ;  G.  Campos,  Milan.  Italy.  App. 
filed  Oct.  10,  1913.  Indicates  electrical 
power  at  a  different  point  in  circuit  from 
that  at  which  it  is  introduced. 
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Settling  Rate  Cases  Economically 

WHEN  the  public  service  commissions  began  to 
take  jurisdiction  over  the  utilities  only  a  compara- 
tively few  cases  of  complaint  were  settled  informally. 
The  informal  method  of  settling  differences  was  re- 
garded as  desirable  under  some  circumstances,  but  as 
a  rule  it  was  confined  to  the  less  important  matters.  If 
a  case  was  of  no  great  importance  it  could  be  disposed 
of  at  a  simple  conference  between  the  complaining  con- 
sumer and  representatives  of  the  company  and  the 
commission.  But  if  it  involved  large  questions  it  had 
to  be  considered  with  the  elaborate  formality  which 
the  complex  machinery  of  the  law  provided;  that  is  to 
say,  there  had  to  be  public  hearings  with  witnesses  and 
counsel  engaging  in  prolonged  testimony  and  cross- 
examination.  Then  the  evidence  had  to  be  sifted  and 
examined  and  the  engineering  and  accounting  repre- 
sentatives of  both  commission  and  company  undertook 
exhaustive  steps  that  frequently  extended  into  detailed 
valuation.  The  result  was  appalling  costs  which,  as  we 
have  often  pointed  out,  are  essential  parts  of  the  costs 
of  operation  that  the  public  must  pay.  In  many  cases 
that  was  economic  waste.  It  is  highly  encouraging 
that  so  important  a  case  as  that  of  the  New  York 
Edison  Company  is  now  regarded  as  susceptible  of  in- 
formal settlement.  The  company  is  spared  the  burden, 
the  uncertainty  and  the  expense  of  valuation  and  the 
community  receives  a  rate  reduction  without  delay. 


Costs  Chasing  Earnings 

NO  central  station  manager  of  forethought  will  con- 
sider rate  reductions  at  this  time  without  also 
looking  with  undisguised  misgivings  at  the  rising  cost 
of  coal.  The  New  York  Edison  Company  stipulates 
that  it  may  have  to  reconsider  its  acceptance  of  a  re- 
duced rate  arrangement  because  of  the  grave  uncer- 
tainties with  which  the  future  of  operating  costs  is 
clouded,  and  in  so  doing  it  calls  attention  in  a  neces- 
sary way  to  an  uncontrollable  element  which  the  future 
holds.  It  is  not  to  be  expected  that  the  spectacular 
prices  for  coal  which  are  quoted  now  will  hold  long. 
Under  normal  conditions  the  average  central  station  is 
too  well  managed  to  be  caught  short  of  this  vital  com- 
modity. But  these  are  not  normal  conditions,  and  the 
deficiency  in  coal  cars,  the  slow  handling  of  freight 
and  the  enormous  and  unsatisfied  industrial  demand 
make  it  impossible  for  companies  to  anticipate  their 
requirements  as  far  in  advance  as  they  usually  do. 
Furthermore,  they  have  had  to  meet  heavily-increased 
prices.     The  operator  looks  at  his  load  diagram  and 


comforts  his  heart  with  the  thought  of  a  15  per  cent 
increase  in  gross  earnings.  He  cannot  afford  to  over- 
look the  impressive  fact  that  his  costs  are  mounting 
much  more  rapidly  than  his  earnings.  If  costs  over- 
take earnings  the  note  of  jubilation  over  the  favorable 
record  of  gross  earnings  will  be  sobered  perceptibly. 


Electric  Power  in  a  Steel  Mill 

THE  operation  of  steel  rolls  is  a  notoriously  diflft- 
cult  mechanical  feat  of  modern  industry  owing  to 
the  sudden  and  tremendous  variations  of  the  load.  It  is 
not  many  years  ago  that  such  work  was  supposed  to  be 
altogether  beyond  the  electric  drive,  but  the  account 
given  by  Mr.  Jefferies,  electrical  engineer  of  the  Steel 
Company  of  Canada,  of  the  motor-driven  rolls  in  the 
Hamilton  (Ont.)  works  gives  a  most  graphic  idea  of 
the  successful  way  in  which  the  difficulties  have  been 
met.  The  reversing  rolls  in  this  instance  are  driven  by 
two  shunt-wound  interpole  motors,  each  of  3000-hp., 
continuous  rating.  These  in  turn  are  fed  from  two  600- 
volt  direct-current  generators  mounted  as  a  pair  on  the 
same  shaft  with  a  2200-volt  1800-hp.  three-phase  motor 
and  a  50-ton  flywheel.  The  effectiveness  of  this  fly- 
wheel system  in  smoothing  out  the  immense  variations 
of  load  is  well  shown  in  the  curves  accompanying  the 
article.  During  a  brief  period  in  reversal  the  rotative 
energy  of  the  mill  motors  is  returned  to  the  line,  at  a 
rather  low  efficiency  to  be  sure,  but  in  quantity  enough 
to  make  a  very  perceptible  difference  in  the  total  input. 
At  times  the  mill  motor  has  to  accelerate  from  0  to  full 
speed  in  one  and  a  half  seconds.  The  motor  curves 
show  that  the  maximum  input  is  very  near  to  3000  kw. 
and  the  time  taken  from  full  load  in  one  direction  to 
full  load  in  the  other  is  often  scarcely  ten  seconds.  Yet 
for  this  great  variation  the  input  on  the  motor-genera- 
tor set,  thanks  to  the  flywheel,  varies  by  a  scant  250  kw. 
The  energy  consumption  per  ton  roll  under  good  operat- 
ing conditions  amounts  to  a  little  less  than  20  kw.-hr. 
per  ton,  sufficient  evidence  that  the  electric  drive  is  both 
technically  and  economically  sound. 


Interpreting  Power  Plant  Records 

CONCERNING  the  necessity  for  accurate  operat- 
ing records  in  a  large  power  plant  much  has  been 
written.  The  average  large  station  manager  or  owner 
believes  that  his  operating  force  should  keep  informa- 
tion and  data  on  plant  performance,  but  is  too  often 
content  when  certain  that  such  routine  duty  is  per- 
formed.    The  conditions  are  even  worse  in  the  small 
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industrial  power  plant,  for  here  the  duties  of  the  man- 
ager are  usually  far  removed  from  details  of  operation, 
so  that  in  the  majority  of  cases  he  cannot  show  itemized 
statements  of  the  cost  of  operation  for  definite  or 
regular  periods.  Owing  to  the  prevalence  of  this  con- 
dition, the  central  station  has  been  able  to  make  its 
large  inroads  into  the  industrial  field  once  chiefly  occu- 
pied by  the  isolated  plant.  In  some  instances  accurate 
cost  records  would  have  readily  illustrated  the  folly  of 
shutting  down  an  economical  power  plant  still  capable 
of  giving  efficient  service  for  a  number  of  years,  and 
equally  as  readily  show  when  inadequate  isolated  plants 
that  are  thought  to  be  operating  efficiently  can  no  lon- 
ger compete  with  central  station  service  on  a  purely 
unit-cost  basis. 

Power  plant  records  should  bear  the  same  important 
function  to  the  management  of  an  industrial  business, 
as  the  records  that  show  details  of  production  and  ex- 
pense in  any  other  manufacturing  department.  The 
most  prevalent  purpose  in  keeping  operating  records  is 
to  determine  the  efficiency  of  the  plant  from  the  stand- 
point of  machine  performance,  and  they  consist  of  coal 
data,  labor  items,  temperature,  pressure  and  other  rou- 
tine readings.  There  is  no  relation  between  the  items 
and  their  pecuniary  value,  so  that  their  significance  to 
the  business  man  is  largely  that  the  chief  engineer  is 
on  the  job  and  watching  conditions.  Intelligent,  care- 
fully arranged  and  interpreted  plant  records  are  a  gold 
mine  of  information,  for  besides  showing  where  money 
must  be  spent  they  show  where  money  may  be  saved. 
Whatever  the  nature  of  a  business  the  item  of  power 
cost  is  sufficiently  important  to  be  a  determining  factor 
in  the  total  cost  of  a  finished  product,  and  for  this 
reason  should  be  given  as  much  attention  as  the  account- 
ing of  any  other  manufacturing  expense. 


Heating  of  Underground  Cables 

ONE  of  the  difficulties  of  the  operating  engineer  in 
a  large  city  distributing  system  is  to  keep  all 
cables  cool  under  severe  conditions  of  load,  especially 
in  summer.  The  durability  and  permanence  of  a  cable 
in  alternating-current  service  depends,  among  other 
things,  upon  the  temperature  of  its  hottest  spot.  If 
this  temperature  can  be  kept  from  exceeding  a  certain 
critical  value,  determined  by  the  nature  of  the  insulat- 
ing material,  the  cable  is  not  likely  to  fail  from  current 
overloads.  Henry  A.  Cozzens,  Jr.,  gives  some  inter- 
esting records  in  his  article  on  page  953  of  current  and 
sheath  temperatures  on  two  feeder  cables,  one  of  which 
actually  failed  during  the  observation  period.  The  cur- 
rent records  appear  to  be  plotted  from  half-hour  ob- 
servations taken  at  a  substation  connected  with  the 
feeder,  and  the  temperature  records  are  described  as 
having  been  taken  by  a  recording  thermometer  on  the 
cable  sheath  in  a  manhole.  The  cable  whose  records 
appear  in  Fig.  1  was  a  2400-volt  paper-lead  cable,  with 
3/32-in.  insulation.  The  cable  referred  to  in  Fig.  2  was 
a  13,200-volt  paper-lead  cable,  with  7/32-in.  insulation. 
It  is  interesting  to  observe  that  in  both  records  the 
temperature  indications  on  the  lead  sheath  lag  behind 


the  changes  in  load,  but  the  lag  is  markedly  greater  on 
the  higher-tension  cable  with  its  thicker  insulation. 
This  may  be  accounted  for  by  considering  that  the 
thermal  resistance  between  sheath  and  conductor  was 
much  the  greater  in  the  high-tension  cable,  whereas  the 
thermal  resistance  between  sheath  and  air  was  probably 
nearly  the  same  for  both.  The  hottest-spot  internal 
temperature  would  in  that  case  be  greater  in  the  higher 
tension  cable.  The  temperature  indications  would  not 
only  be  smaller,  but  also  more  sluggish  outside  the 
insulator  of  greater  mass.  Such  comparative  current- 
temperature  records  should  be  distinctly  serviceable, 
even  allowing  for  different  thermal  conditions  in  dif- 
ferent manholes. 

Incidentally,  Fig.  1  of  the  article  shows  what  may 
happen  when  a  factory  suddenly  throws  a  considerable 
load  on  the  system  at  10  o'clock  on  a  Saturday  evening 
without  giving  notice.  The  temperature  in  the  feeder 
may  be  considerably  above  normal  before  the  switch- 
board operator  notices  the  excessive  current. 


Centrifugal  Pumps  for  Boiler  Feed 

IN  another  column  the  oft-mooted  question  of  cen- 
trifugal as  against  piston  pumps  for  boiler-feed  work 
is  discussed.  The  centrifugal  pump  is  a  machine  which 
has  only  been  well  developed  in  very  recent  years.  In 
principle  it  is  beautifully  simple  and  effective,  and  if 
well  designed  is  so  in  practice  as  well,  but  as  the  author 
shows,  it  is  a  machine  requiring  precise  design  to  suit 
the  conditions  for  which  it  is  to  be  used,  and  most  of 
the  failures  which  have  been  charged  against  it  have 
been  due  to  the  neglect  of  this  fundamental  fact.  It 
was  formerly  considered  impracticable  to  get  good  effi- 
ciency from  a  centrifugal  pump  at  anything  except  low 
heads.  In  small  sizes,  say  below  200  gal.  per  minute,  it 
is  very  inefficient  so  that  small  centrifugal  pumps  are 
often  undesirable.  On  the  other  hand,  with  large  and 
well-designed  pumps  the  efficiency  is  excellent,  especially 
if  the  pump  is  run  near  to  full  load.  Its  best  condi- 
tions for  efficiency  are  unquestionably  rather  moderate 
head  and  large  and  steady  output,  and  under  these  con- 
ditions it  does  astonishingly  good  work.  Even  at  con- 
siderable heads  satisfactory  results  may  be  obtained  by 
working  pumps  in  tandem,  the  flow  from  the  impeller  of 
the  first  being  delivered  to  the  suction  of  the  second 
and  so  on.  From  the  figures  given  it  appears  that  a 
head  of  about  100  ft.  can  be  dealt  with  at  each  stage,  so 
that  for  boiler-feed  work  four  or  more  stages  would  not 
infrequently  be  required.  Included  in  the  article  are 
some  very  useful  diagrams  and  data  for  the  design  of 
feed  pumps  upon  the  system  under  review. 

The  centrifugal  pump  is  so  convenient  and  compact, 
and  in  fairly  large  sizes  so  economical  in  first  cost, 
space,  and  operating  cost,  that  it  is  rather  attractive  to 
the  designing  engineer.  The  main  point  is  that  it  must 
be  used  for  feed  water  or  any  other  purpose  with  a  full 
realization  that  its  best  work  is  done  within  compara- 
tively narrow  limits,  and  therefore  it  must  be  carefully 
planned  to  meet  the  exigencies  of  the  particular  job  on 
which  it  is  to  be  employed.    It  is  not  the  only  case  in 
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engineering  of  very  valuable  apparatus  which,  to  de- 
velop its  good  qualities,  must  be  used  under  somewhat 
rigorous  limitations.  The  steam  turbine,  itself  the 
mainstay  of  modern  power  plants,  for  instance,  is  no- 
toriously sensitive  to  vacuum  conditions  with  respect  to 
its  economy  about  operation,  but  this  constitutes  an  ob- 
jection against  its  use  only  to  that  curious  type  of  mind 
which  insists  on  universal  applicability  to  every  pur- 
pose and  condition  irrespective  of  the  task  immediately 
in  hand. 


made  effective  by  international  agreement.  It  would  be 
very  unfortunate  for  any  country,  or  for  any  particular 
group  of  workers  in  a  country,  to  adopt  in  advance  such 
proposals  however  valuable;  owing  to  the  dissensions 
and  probable  misunderstandings  thereby  entailed  in  the 
electrical  engineering  literature  of  the  world. 


Rationalization  of  the  Magnetic  Units 

EVER  since  the  creation  of  the  practical  volt-am- 
pere-ohm system  of  electric  units  by  the  British 
Association,  as  a  workshop  set  of  decimal  derivatives 
from  the  fundamental  c.g.s.  system,  electrical  workers 
have  labored  under  two  disadvantages:  first,  the  arti- 
ficial barrier  imposed  by  the  magnitudes  of  these  units 
between  the  practical  system  and  the  parent  scientific 
system,  and,  second,  the  irrationality  of  both  systems. 
Various  expedients  have  been  suggested  for  rationaliz- 
ing the  existing  units,  as  was  pointed  out  in  a  recent 
issue  through  the  interesting  article  on  this  subject  by 
Dr.  Bellinger.  They  nearly  all  propose  to  change  the 
Magnetic  Ohm's  law  equation  0  =  AtzNI/R  so  as  to  elim- 
inate the  4u  in  the  numerator.  Dr.  Dellinger  proposes 
that  the  ampere-turn  shall  be  the  unit  of  mmf.,  instead 
of  the  gilbert,  and  that  the  reluctance  unit  shall  be 
enlarged  in  the  ratio  1.257,  to  suit.  We  should  then 
keep  the  same  unit  of  flux  and  flux  density  as  at  pres- 
ent. In  other  words,  the  gilbert  would  be  superseded 
and  replaced  by  the  ampere  turn.  The  oersted  would  be 
replaced  by  a  new  and  larger  oersted;  while  the  max- 
well and  gauss  should  stay.  This  plan  was  originally 
proposed  by  Steinmetz;  but  the  new  Dellinger  proposals 
go  deeper,  and  include  corresponding  changes  in  the 
fundamental  magnetic  equations. 

The  proposed  Dellinger  units  are  part  of  a  larger 
scheme  of  electromagnetic  units  based  on  the  "volt,  am- 
pere, centimeter  and  second."  Such  a  system  would 
have  the  advantage  of  being  a  complete  self-contained 
scientific  or  absolute  system;  but  would  have  the  disad- 
vantage of  being  divorced  from  the  c.g.s.  system,  on 
which  the  other  modern  sciences  are  mainly  based.  It 
is,  therefore,  a  matter  for  debate  whether  the  change, 
on  the  whole,  would  be  advantageous  or  not.  In  any 
case,  such  changes  either  of  the  magnetic  rationaliza- 
tion or  of  the  larger  fundamental  system,  can  only  be 


Meter-Testing  Methods 

UNDER  the  operating  conditions  of  central  station 
distributing  systems  there  are  two  classes  of  watt- 
hour  meter  tests  recognized  and  requisite,  namely,  shop 
tests  and  field  tests.  In  shop  tests,  the  watt-hour  meter 
to  be  tested  can  be  placed  conveniently  on  a  specially 
prepared  testing  table,  in  the  vicinity  of  carefully  cali- 
brated standard  instruments,  and  tested  for  as  long  a 
period  as  may  be  necessary  for  revealing  the  condition 
of  the  meter  or  for  making  readjustments  of  its  con- 
stant. In  "field  tests,"  which,  by  the  way,  are  commonly 
conducted  in  basements  and  cellars,  the  watt-hour  meter 
to  be  tested  is  fixed,  often  in  a  corner  where  access  to 
it  is  restricted,  and  the  testing  instruments  have  to  be 
brought  to  it  by  the  tester  or  inspector,  and  may  have 
to  be  read  under  awkward  and  inconvenient  conditions. 
The  needs  and  limitations  of  these  two  classes  of  tests 
are  therefore  distinct,  and  it  is  important  to  keep  the 
distinction  clearly  in  mind. 

The  article  this  week  by  Otto  A.  Knopp  on  the  results 
of  meter-testing  experience  of  the  Pacific  Gas  &  Elec- 
tric Company  is  of  particular  interest  in  regard  to  the 
types  of  instrument  developed  for  the  two  classes  of 
tests  above  mentioned.  In  the  field  tests  portability, 
simplicity  and  reliability  are  of  the  first  importance. 
An  adjustable  resistance  load  of  1-kw.  dissipation  has 
been  reached  after  successive  steps  of  improvement 
and  redesign.  By  this  means  the  correction  factor  for 
the  meter  is  determined  through  a  revolution  count 
during  a  period  of  time  which  may  be  called  a  centi- 
hour.  The  decimalization  of  the  hour  is  a  marked  fea- 
ture of  the  technique  in  both  classes  of  tests.  Since  all 
the  meters  record  in  watt-hours,  or  decimal  multiples 
thereof,  there  is  a  manifest  disadvantage  in  testing 
them  with  time  meters  rated  in  sixtieths  or  sixtieth- 
squareds  of  an  hour,  the  hoary  old  Babylonian  incubus. 
In  order  to  derive  watt-hour  correction  factors  with 
the  maximum  of  reliability  and  minimum  of  cerebra- 
tion or  arithmetic,  millihour  meters,  both  fixed  and  port- 
able, as  described  in  the  article,  are  a  great  advantage. 


IN  the  engineering  number  of  the  The  Coitling  IsSUeS 
Electrical  World  for  November,  the 
issue  for  next  week,  a  leading  article  will 
treat  of  recent  progress  in  the  design  and  con- 
struction of  high-tension  equipment.  The  theory  and 
calculation  of  the  split-phase  electromagnet  will  also 
be  discussed  in  a  second  important  article,  and  there 
will  be  the  usual  departments  for  the  operating  and 
commercial  man.  In  the  commercial  number  of  the 
following    week,    issued    under    date    of    Nov.    25,    it 


is  planned  to  continue  the  series  of  ar- 
ticles on  export  trade  in  electrical  ap- 
paratus, installments  of  which  have  appeared  in  re- 
cent numbers.  Besides  features  of  broad  commercial 
policy,  there  will  be  articles  on  electrical  applications 
for  power  and  lighting  and  the  regular  departments. 
The  November  number  of  Electrical  Merchandising, 
the  new  monthly  magazine  which  extends  to  the  elec- 
trical trade  the  editorial  service  of  the  Electrical 
World,  will  be  issued   on  the  fifteenth  of  the  month. 
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Chronicle  of  Events 
of  the  Industry  and 
of  Important  Move- 
ments   in    the   Field 


NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


RAIN  NEEDED  IN  NORTHWEST 

Extended    Dry    Spell    Puts    Heavy    Load    on    Steam 
Stand-by  Stations 

While  the  steam  stations  are  wondering  what  the  coal 
situation  will  come  to  hydroelectric  operators  in  the 
Northwest  are  having  their  troubles  owing  to  the  con- 
tinued dry  spell.  For  weeks  no  rain  has  fallen,  and  the 
loads  on  the  steam  plants  are  beginning  to  tax  their 
capacity. 

Seattle's  long-continued  dry  spell,  according  to  the 
latest  reports,  has  reached  the  point  where  its  power 
and  lighting  systems  and  street  railways  may  be  seri- 
ously hampered  in  service.  Even  now  the  Puget  Sound 
Traction,  Light  &  Power  Company  and  the  municipal 
lighting  system  are  using  their  steam  auxiliary  plants 
to  their  utmost  capacity  in  an  effort  to  conserve  the 
water  supply  for  the  continued  operation  of  their  power 
plants.  Officials  predict  that  if  rain  does  not  fall  with- 
in ten  days  or  two  weeks  the  hydroelectric  power  plants 
will  not  develop  enough  power  to  maintain  their  present 
service  on  street  railways.  The  traction  company  is 
generating  power  at  its  steam  auxiliary  at  Georgetown, 
while  the  city  emergency  plant  on  Lake  Union  is  fur- 
nishing more  than  half  the  power  used. 


COAL  SHORTAGE  BEING  RELIEVED 

Doubtful,  However,  if  Complete  Relief  Can  Be  Af- 
forded for  Some  Time 

Dispatches  from  Washington  on  Wednesday  reported 
statements  from  the  Interstate  Commerce  Commission 
members  to  the  effect  that  already  certain  sections  of 
the  country  are  experiencing  relief  from  the  present 
coal  shortage.  As  a  result  of  the  co-operation  of  the 
railroads  with  the  commission,  more  coal,  it  is  under- 
stood, is  being  shipped.  The  situation  is  described  as 
still  very  bad,  however,  and  it  is  doubtful  if  complete 
relief  can  be  afforded  at  any  time  soon. 

Reports  received  by  the  commission  are  that  the  rail- 
roads are  hauling  more  coal  than  heretofore  because 
they  have  succeeded  in  getting  shippers  to  unload  cars 
more  promptly  and  are  making  more  mileage  a  day  with 
the  cars  they  have.  In  consequence  deliveries  are  more 
prompt  and  the  stocks  of  dealers  are  rapidly  resuming 
their  normal  size. 

The  commission  received  a  report  that  the  New  York, 
New  Haven  and  Hartford  Railroad  Company  had  estab- 
lished an  embargo  on  certain  classes  of  freight  but  had 
excepted  coal.  The  officials  said  that  they  were  confi- 
dent that  this  action  will  afford  relief,  since  it  will  per- 
mit greater  shipments  over  the  New  Haven  lines.  They 
had  no  information  about  whether  other  railroads  ex- 
pect to  follow  the  lead  of  the  New  Haven  and  establish 
similar  embargoes. 

The  Interstate  Commerce  Commission  is  without  au- 
thority to  order  a  railroad  to  establish  an  embargo.  The 
railroads  do  not  even  have  to  notify  the  commission 
that  they  have  taken  such  action,  although  it  is  cus- 
tomary for  them  to  do  so. 

The  commission  is  continuing  its  informal  efforts  to 
relieve  the  car  shortage   situation,   in  addition  to  the 


hearings  which  are  beijig  conducted  by  Commissioner 
Charles  C.  McChord  at  Louisville,  Ky.,  ordered  for  the 
same  purpose.  The  formal  hearings  at  Louisville  were 
started  on  Wednesday. 

Representatives  of  industrial  plants,  public  service 
corporations,  and  commercial  organizations  were  the 
first  witnesses  to  be  heard  in  connection  with  the  for- 
mal investigation. 

Among  the  witnesses  who  appeared  Wednesday  was 
D.  F.  Hurd  of  the  Chamber  of  Commerce  of  Cleveland. 
He  said  that  many  industrial  and  public  service  plants 
throughout  a  large  part  of  the  North  and  Northwest 
soon  would  be  forced  to  suspend  operation  unless  em- 
bargoes upon  the  movement  of  their  cars  to  foreign  lines 
were  lifted  by  Southern  coal  carrying  roads.  These  em- 
bargoes are  the  result  of  the  refusal  of  Northern  and 
Eastern  lines  to  return  other  cars,  when  empty,  accord- 
ing to  statements  made  by  officials  of  the  Southern 
roads  involved. 

In  the  Kentucky  Ohio  region  the  coal  shortage  is  the 
uppermost  subject  at  this  time  and  central  station  oper- 
ators and  manufacturers  alike  are  hoping  that  something 
will  result  to  help  the  situation  from  the  Interstate  Com- 
merce Commission  inquiry.  The  Louisville  &  NashviHe 
railroad  has  declared  an  embargo  on  coal  shipments  to 
certain  sections  north  of  its  line  and  this,  for  the  time 
being  at  least,  will  insure  a  better  supply  to  Louisville 
and  other  points  on  the  Louisville  &  Nashville.  How- 
ever the  pinch  is  keeping  many  a  small  plant  on  the 
anxious  seat.  The  Carlisle  (Ky.)  Electric  Light  & 
Power  Company  found  it  necessary  to  discontinue  day 
service  for  a  time,  running  in  the  evenings  on  coal  ob- 
tained from  local  retailers.  Later  a  car  of  coal  was  de- 
livered and  full  time  service  was  resumed  in  the  expec- 
tation that  more  coal  would  be  available  after  that  was 
gone. 


LIBERTY  LIGHTING  PLANS  FORMED 

President  Wilson  to  Be  Present  at  the  Ceremony  of 
Dedication  on  Dec.  2 

Definite  plans  have  been  made  to  inaugurate  the  per- 
manent flood-lighting  of  the  Statue  of  Liberty,  on  Sat- 
urday night,  Dec.  2,  as  a  tribute  to  the  national  cele- 
bration of  America's  Electrical  Week  which  begins  on 
that  day. 

President  Wilson  and  a  distinguished  gathering  of 
governors,  cabinet  officials,  ambassadors  and  civic  and 
industrial  leaders  will  attejid  the  ceremony.  Secretary 
Daniels  has  assigned  a  battleship  fleet  to  a  week-end 
in  New  York  Harbor  for  the  occasion.  New  York  City 
will  officially  participate  through  a  committee  to  be 
named  by  Mayor  Mitchel. 

The  active  work  of  laying  the  transmission  cable 
from  the  New  Jersey  shore  to  Bedloe's  Island  is  under 
way.  Instead  of  an  isolated  plant  installation,  the 
statue  will  be  illuminated  by  central  station  service, 
the  Public  Service  Electric  Company  furnishing  the 
energy. 

More  reflectors,  it  is  stated  by  those  under  whose 
directions  the  plans  have  been  laid,  will  be  used  on 
the  statue  than  have  been  required  to  flood-light  any 
building  or  palace  to  date.     Because  of  the  pressure 
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for  time  and  the  difficulties  of  getting  material,  engi- 
neers from  the  General  Electric  Company  and  Gover- 
nor's Island  two  weeks  ago  set  about  assembling  this 
vast  equipment.  This  apparatus  is  now  at  Bedloe's 
Island.  The  installation  has  the  personal  attention  of 
W.  D'Arcy  Ryan,  who  installed  the  famous  flood-light- 
ing system  at  the  Panama-Pacific  International  Expo- 
sition. 


AMERICA'S  ELECTRICAL 

WEEK  PLANS  WELL  SHAPED 

Reports  of  Activities  of  Local  Committees  Show  That 

Great  Emphasis  Is  Being  Laid  on 

Electrical   Shows 

With  the  date  set  for  the  celebration  of  America's 
Electrical  Week  but  three  weeks  away  practically  all 
arrangements  have  been  completed  and  now  there  re- 
mains to  be  considered  only  a  few  of  the  minor  de- 
tails. This  year  it  is  evident  from  the  reports  of  the 
local  committees  to  the  Society  for  Electrical  Develop- 
ment that  the  greatest  emphasis  will  be  laid  on  an 
electric  show  and  on  the  "shop-early"  movement.  Edu- 
cation of  the  public  will  be  the  keynote  of  the  1916 
celebration. 

The  following  list  gives  the  names  of  those  cities 
which  will  stage  an  electrical  show  during  the  week, 
according  to  reports  received  up  to  the  first  of  the 
week:  Aberdeen,  Wash.;  Atlanta,  Ga. ;  Birmingham, 
Ala.;  Charlotte,  N.  C. ;  Cincinnati,  Ohio;  Des  Moines, 
Iowa;  Detroit,  Mich.;  Duluth,  Minn.;  Fort  Wayne, 
Ind. ;  Louisville,  Ky. ;  Milwaukee,  Wis. ;  Oklahoma  City, 
Okla. ;  Pittsfield,  Mass.;  Sandusky,  Ohio;  San  Fran- 
cisco, Cal. ;  Seattle,  Wash.;  Spokane,  Wash.;  Spring- 
field, 111.;  Springfield,  Mo.;  Syracuse,  N.  Y. ;  Toledo, 
Ohio;  Trenton,  N.  J.;  Tulsa,  Okla.;  Wichita,  Kan. 

Already  tne  Electrical  World  has  reported  plans 
for  a  number  of  cities.  Reports  from  additional  cities 
follow : 

An  electric  bazaar  occupying  the  ground  floor  of  a 
business  building  will  feature  the  Grays  Harbor  Rail- 
way &  Light  Company's  program  for  the  week  at  Aber- 
deen, Wash.  An  electric  sign  will  be  displayed  outside 
the  bazaar  and  electrically  driven  instruments  will  pro- 
vide music  for  the  visitors.  A  drive  on  house  wiring 
and  special  prices  on  appliances  will  be  worked  in  con- 
nection with  the  bazaar.  A  slogan  campaign  is  proposed 
in  co-operation  with  the  Chamber  of  Commerce.  School 
essay  contests,  flood-lighting  of  staues  and  main  build- 
ings, special  illumination  of  the  main  streets  and  elabor- 
ate advertising  are  included  in  the  company's  plans. 

The  first  shipment  of  lights  to  put  Waycross,  Ga., 
in  gala  attire  for  America's  Electrical  Week  arrived 
on  Nov.  1.  Five  thousand  vari-colored  lights  of  all 
sizes  will  be  used  in  decorating  the  main  street  for  the 
big  advertising  street  dance  which  will  feature  the 
celebration.  The  committee  is  canvassing  every  mer- 
chant and  business  house  in  the  city  and  practically 
without  exception,  every  business  interest  in  Waycross 
will  be  represented  by  costumed  dancers. 

F.  H.  Woodward  of  the  Great  Western  Power  Com- 
pany includes  in  his  plans  for  the  week  at  Oakland, 
Cal.,  the  co-operation  of  the  Oakland  Traction  Com- 
pany, which  will  carry  window  cards  and  equip  a  flat 
car  which  will  be  run  throughout  outlying  districts, 
bearing  electric  signs  and  directing  attention  to  Amer- 
ica's Electrical  Week.  The  Oakland  Traction  Company 
will  install  a  co-operative  exhibit  of  participation  in 
electrical  pages,  besides  publishing  the  'Aladdin"  de- 
sign and  using  the  poster  in  its  bulletins.  Prizes  will 
be  offered  for  essays  by  the  children  who  will  visit  the 
central  stations. 


W.  E.  Clement  of  the  New  Orleans  Railway  &  Light 
Company  advises  that  the  leading  monuments  and  pub- 
lic buildings  of  New  Orleans  will  be  permanently  flood- 
lighted during  the  week.  The  committee  has  enlisted 
the  active  co-operation  of  all  department  stores  and 
other  mercantile  concerns  in  a  plan  for  illuminating 
and  decorating  the  main  thoroughfares  of  the  city. 
Many  of  the  plans  for  the  week,  such  as  school  par- 
ticipation, special  advertising,  luncheons  and  exhibits 
are  included  in  the  program. 

W.  E.  Coman  of  the  Northwestern  Electric  Company, 
Portland,  Ore.,  announces  that  plans  have  been  made 
for  a  comprehensive  program  and  that  sub-commit- 
tees have  been  appointed  to  handle  billposting,  the  win- 
dow displays,  a  window  display  contest,  lectures  before 
civic  clubs  and  organizations,  illumination  of  the  Wil- 
lamette Bridges,  social  electric  signs,  downtown  decora- 
tions and  extensive  newspaper  advertising. 


A.  S.  M.  E.  ANNUAL  MEETING 

Public  Hearing  on  Boiler  Code  to  Follow  on  Dec. 
8  in   New   York   City 

The  anual  meeting  of  the  American  Society  of 
Mechanical  Engineers  will  be  held  at  the  Engineering 
Societies'  Building,  New  York  City,  on  Dec.  5,  6,  7  and 
8.  Immediately  following  the  meeting  there  will  be  a 
public  hearing  on  the  boiler  code  on  Friday,  Dec.  8,  at 
2  p.  m.,  to  continue  as  long  as  the  occasion  requires. 

Following  is  the  tentative  program  for  the  society's 
meeting  of  interest  to  electrical  men: 

Tuesday  Evening,  December  5 
President's  address  on  the  "Relation  of  Education  to  Engi- 
neering," by  Dr.  D.  S.  Jacobus.    This  will  be  followed  by  the 
regular  routine  and  an  informal  a  reception  to  the  president, 
president-elect,  ladies,  members  and  guests. 

Wednesday  Morning,  December  6 
Opening  Session 
Business  Meeting. 

Following  the  regular  business  of  this  session,  there  will 
be  memorial  exercises  in  honor  of  the  memory  of  John  E. 
Sweet,  past-president,  honorary  member  and  founder  of  the 
society. 

Miscellaneous  Session 
"The   Proportioning  of  Surface  Condensers,"  by  George 
A.  Orrok. 

"The  Testing  of  House-Heating  Boilers,"  by  L.  P.  Breck- 
enridge  and  D.  B.  Prentice. 

"Water  for  Steam  Boilers — Its  Significance  and  Treat- 
ment," by  Arthur  C.  Scott  and  J.  R.  Bailey. 

Industrial  Safety  Session 

Under  the  auspices  of  the  Sub-Committee  on  Protection  of 

Industrial  Workers 

Report  on  safety  standards  for  the  operation  of  cranes. 

Wednesday  Afternoon 

Miscellaneous  Session 

"The  Utilization  of  Waste   Heat  for   Steam   Generating 

Purposes,"  by  Arthur  D.  Pratt. 

"Graphic  Methods  of  Analysis  in  the  Design  and  Opera- 
tion of  Steam  Power  Plants,"  by  R.  J.  S.  Pigott. 
"Power  Plant  Efficiency,"  by  Victor  J.  Azbe. 
Thursday  Morning,  December  7 
Valuation  Session 
It  is  expected  that  this  session  will  continue  both  morning 
and  afternoon. 

"Accurate  Appraisals  by  Short  Methods,"  by  J.  G.  Morse. 
"Productive  Capacity  a  Measure  of  Value  of  an  Industrial 
Property,"  by  H.  L.  Gantt. 

Other  authors  will  present  papers  on  the  relation  between 
industrial  valuation  and  utility  valuation ;  on  the  interest  of 
the  public  in  valuation;  on  the  relation  between  perpetual 
inventory  value  and  appraisal  value,  and  on  amortization 
and  depreciation. 
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NEW  YORK  EDISON  RATE  CASE 

SETTLED  WITHOUT  VALUATION 

Representatives  of  the  Company,  the  City  and   the 
Public  Service  Commission  Agree  to  Early  Reduc- 
tion and  Avoidance  of  Lengthy  Proceedings 

At  a  hearing  before  the  New  York  Public  Service 
Commission,  First  District,  J.  W.  Lieb,  vice-presi- 
dent of  the  New  York  Edison  Company,  announced 
that  as  the  result  of  conferences  between  the  company, 
Public  Service  Commissioner  Hayward  and  City  Cham- 
berlain Maltbie,  representing  the  Mayor,  that  company 
as  well  as  the  United  Electric  Light  &  Power  Company 
will  make  a  reduction  in  rates  in  Manhattan  and  the 
Bronx.  The  present  maximum  general  rate  of  8  cents 
per  kilowatt-hour  is  to  be  reduced  to  7.5  cents  per  kilo- 
watt-hour, exclusive  of  lamps,  commencing  Jan.  1,  1917, 
and  continuing  until  July  1,  1917;  a  further  reduction 
to  7  cents  per  kilowatt-hour,  exclusive  of  lamps,  is  to 
be  made  on  July  1,  1917,  if  no  unforeseen  adverse  con- 
ditions are  experienced.  This  is  to  apply  also  to  the 
portions  of  the  Bronx  where  the  two  companies  now 
have  a  10-cent  rate.  It  is  estimated  that  the  reduction 
to  7.5  cents  per  kilowatt-hour  will  result  in  a  saving  to 
consumers  of  $750,000  for  six  months  on  rates  of  the 
New  York  Edison  Company  alone.  Should  this  saving 
not  be  effected,  however,  the  company  agrees  to  apply 
the  difference  between  $750,000  and  the  amount  of  the 
reduction  to  a  further  reduction  in  rates  below  the 
maximum. 

Reduction  Should  Approximate  $1,750,000  for 

Six  Months 

It  is  calculated  by  the  commission  that  the  reduction 
for  the  entire  year  should  approximate  for  both  com- 
panies $1,750,000.  As  it  is  anticipated  that  the  cost  of 
the  New  York  Edison  Company  of  operation  for  1917 
will  increase  considerably,  the  net  reduction  in  revenues 
will  be  much  greater  than  the  saving  to  consumers. 

It  was  at  a  meeting  on  Oct.  3,  1916,  that  J.  W.  Lieb, 
Jr.,  vice-president  and  general  manager,  suggested  that 
the  commission  confer  with  the  company's  representa- 
tives and  City  Chamberlain  Maltbie  to  ascertain 
whether  the  rates  could  not  be  settled  without  the 
lengthy  proceedings  necessary  in  appraisal.  Acting 
upon  this  suggestion.  Chairman  Straus  appointed  Com- 
missioner Hayward  to  represent  the  commission,  the 
company  appointed  Mr.  Lieb,  and  the  city  was  repre- 
sented by  Dr.  Maltbie.  A  number  of  conferences 
followed. 

On  Nov.  2  Mr.  Lieb  appeared  before  Chairman  Straus 
and  Commissioner  Hayward,  and  stated  that  the  com- 
pany would  carry  out  a  plan  of  settlement  by  making 
reductions.     He  said  in  part: 

Mr.  Lieb's  Statement 

"We  would  again  call  attention  to  the  uncertainties 
of  the  present  situation  involving  unhealthy  and  over- 
stimulated  business  conditions  resulting  in  abnormally 
increased  output,  the  serious  situation  in  the  coal  mar- 
ket with  rapidly  advancing  prices,  a  large  increase  in 
cost  being  inevitable,  and  on  the  basis  of  present  prices 
the  increase  will  probably  reach  at  least  $1,000,000  a 
year  in  excess  of  corresponding  costs  in  1915,  and  the 
uncertainties  of  the  labor  situation,  requiring  continual 
increases  in  the  payroll  due  to  increased  rates  of  pay 
and  shorter  working  hours,  all  of  which  have  the  effect 
of  making  most  hazardous  any  forecast  as  to  the  com- 
pany's future  earnings.  ' 

"Under  such  critical  circumstances,  requiring  the 
constant  vigilance  of  the  company's  executive,  commer- 
cial and  operating  staffs,  we  should  not  be  called  upon 
to  make  the  additional  expenditures  in  time  and  money 


that  would  be  necessary  to  undertake  a  complete  inven- 
tory and  appraisal  of  the  company's  property. 

"We  believe  that  the  public  would  reap  a  larger  bene- 
fit if  the  company  were  to  apply  the  labor  and  money 
involved  toward  expanding  its  business  and  developing 
new  applications  for  its  service. 

"Confronted  with  the  possibility  of  great  impairment 
in  its  revenues,  due  to  (a)  the  termination  of  the  Euro- 
pean war,  (b)  the  increase  in  the  price  of  coal  and  of 
all  other  materials  and  supplies  entering  into  the  pro- 
duction and  distribution  of  electrical  energy,  (c)  the 
imperative  necessity  of  meeting,  regardless  of  the  in- 
crease in  the  cost  of  labor,  the  requirements  which  the 
public  may  make  upon  it,  and  (d)  the  possibility  of 
the  adoption  of  a  plan  of  daylight  conservation,  the 
company  feels  that  it  should  not  be  required  to  commit 
itself  at  this  time  to  a  modification  of  its  rates  result- 
ing in  a  large  saving  to  the  public,  except  upon  condi- 
tions which  will  enable  it,  after  the  lapse  of  a  given 
period,  to  restore  the  present  rates  in  case  the  circum- 
stances become  such  that  the  company  feels  justified  in 
so  doing. 

"In  case  the  justification  for  restoring  the  present 
rates  and  the  conditions  of  lamp  service  is  not  apparent 
also  to  the  commission  and  the  representative  of  the 
Mayor,  the  case  can  be  reopened  at  once  and  the  present 
status  restored.  It  is  not  conceivable — unless  there  is 
a  radical  change  in  the  complexion  of  affairs — that  the 
company  would  revoke  a  concession  which,  under  all 
conditions,  it  may  now  feel  justified  in  making.  On 
the  other  hand,  if  conditions  do  arise  which  justify 
such  action,  the  company  should  be  in  a  position  to  act 
promptly. 

Relied  on  Three- Year  Order 

"The  company  when  it  accepted  the  commission's 
original  order  in  cases  Nos.  1395  and  1492,  in  accord- 
ance with  which  it  put  into  effect  on  May  1,  1915,  a 
new  rate  schedule  which  has  resulted  in  a  net  saving 
to  the  public  of  approximately  $2,100,000  a  year,  did 
so  with  the  understanding  that  it  abandoned  the  right 
of  appeal  as  against  the  terms  of  the  order  and  that 
the  order  would  remain  in  effect  for  three  years,  from 
May  1,  1915,  or  until  May  1,  1918. 

"Now,  at  the  expiration  of  only  one-half  the  period 
specified  in  the  order,  we  are  called  upon,  at  a  time  when 
business  conditions  are  seriously  disturbed,  to  submit 
to  its  reconsideration,  with  a  view  to  requiring  the 
company  to  make  further  sacrifices  and  put  into  effect 
a  new  rate  schedule  involving  a  large  further  reduction 
in  its  revenues. 

"By  fixing,  in  the  order  made  March  16,  1915,  a  spe- 
cified term  during  which  it  was  to  remain  in  full  force 
and  effect,  the  commission  exercised  the  power  con- 
ferred upon  it  by  Section  72  of  the  public  service  com- 
mission law,  and  elected  to  follow  one  of  the  alterna- 
tive methods  provided  by  Section  23  of  Article  1  of  that 
law,  and  it  is  respectfully  submitted  that  it  is  not  now 
at  liberty  to  reverse  its  action. 

"Even  if  it  were  admitted,  for.  the  sake  of  the  argu- 
ment, that  there  might  be  some  doubt  as  to  the  power 
of  the  commission  to  fix  a  rate  to  obtain  for  a  given 
period  without  recourse,  or  to  suspend  the  exercise  of 
such  discretionary  powers  as  the  commission  may  pos- 
sess, the  order  was  the  outcome  of  an  adjustment 
reached  with  the  company,  under  which  the  company  in 
turn  gave  up  its  statutory  rights  and  acquiesced  in  a 
large  immediate  reduction  in  revenue  in  behalf  of  the 
public." 

Mr.  Lieb  then  called  attention  to  the  fact  that  on  May  2, 
1913,  the  commission  adopted  an  order  of  discontinu- 
ance in  case  No.  1610  (in  the  complaint  of  A.  Herr- 
mann et  al.  against  the  Nevirtown  Gas  Company).     In 
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that  case  a  maximum  rate  of  95  cents  per  1000  cu.  ft. 
was  made  for  gas  for  the  period  of  one  year  ended 
May  1,  1914,  without  prejudice  to  the  rights  of  the 
complainants  and  the  company  after  that  date.  On 
April  23,  1914,  the  Newtown  company  notified  con- 
sumers that  the  rate  after  May  1,  1914,  would  be  $1. 

Reasons  for  Six  Months'  Period 

Mr.  Lieb  outlined  the  offer  for  reduction  of  the  Edi- 
son company  rates,  adding: 

"It  is  understood  that  the  complainants  and  the  com- 
pany in  accepting  the  above  agreement  do  so  without 
prejudice  to  their  rights  after  July  1,  1917.  The  period 
fixed  in  the  order  in  case  No.  1610  was  one  year.  The 
conditions  at  the  time  that  order  was  issued  were  nor- 
mal and  the  likelihood  of  any  serious  contingency  aris- 
ing during  the  period  was  too  remote  for  serious 
consideration.  The  foregoing  proposition  differs  from 
the  Newtown  case  only  in  respect  of  the  period,  which 
is  fixed  at  six  months,  from  Jan.  1,  1917.  The  reason 
for  this  is  obvious.  Conditions  now  are  without  prece- 
dent or  parallel.  It  is  impossible  to  forecast  what  the 
company  may  have  to  pay  within  the  next  eight  months 
for  coal  or  other  materials  and  supplies.  The  prices 
may  increase  beyond  any  figures  which  can,  at  present, 
be  foreseen,  the  cost  of  coal  at  the  mines  having  already 
increased  300  per  cent.  Conditions  may  become  such 
that  the  premium  to  be  paid  for  labor  in  order  to  con- 
tinue operating  may  be  without  any  precedent  in  his- 
tory, and  it  is  in  order  to  guard  against  these  and  other 
possible  contingencies  that  the  period  has  been  fixed 
at  six  months." 

Praise  for  the  Company 

Commissioner  Hayward  said  that  whatever  might  be 
the  general  view,  he  personally  felt  that  it  was  a  won- 
derful step  in  the  right  direction,  and  that  while  fair 
to  the  company  had  resulted  in  great  benefit  to  the 
public.  He  also  took  the  opportunity  to  say  that  in  his 
entire  oflftcial  life  and  entire  private  practice  of  the 
law  he  had  never  had  any  negotiations  with  gentlemen 
who  were  apparently  more  actuated  by  a  desire  to  meet 
fairly  and  squarely,  put  all  the  facts  before  the  com- 
mission or  before  the  conferees  than  had  been  Mr. 
Williams  and  Mr.  Lieb. 

Dr.  Maltbie,  on  behalf  of  Mayor  Mitchel,  stipulated 
that  the  new  rate  schedules  should  be  open  to  inspection 
for  one  month  before  they  were  to  take  effect. 

P.  A.  McManus,  speaking  for  some  consumers,  urged 
a  delay  and  a  valuation.  Because  of  his  request  an 
adjournment  for  one  week  was  taken. 

Valuation  Not  Exact 

Chairman  Straus,  however,  spoke  of  the  generous 
consideration  on  the  part  of  the  company  of  the  inter- 
est of  the  public  in  coming  forward  and  making  a  re- 
duction, and  declared  that  it  should  be  met  in  a  proper 
spirit  of  appreciation.  Adding  that  there  was  nothing 
in  the  way  of  later  valuation.  Chairman  Straus  said 
that  such  a  method  is  a  long  and  tedious  proceeding 
"which  may  run  over,  not  months  but  years,  and  it  is 
not  such  an  exact  science — it  has  not  yet  been  developed 
— that  you  can  predicate  exact  results  from  it." 

Dr.  Maltbie  said  that  the  plan  was  perfected  prac- 
tically without  expense  to  the  commission  and  the  city, 
that  it  would  go  into  effect  immediately  without  involv- 
ing the  year  to  two  years  that  might  be  expected  if  an 
appraisal  were  made.  "If  one  keeps  in  mind  also  the 
fact  that  the  present  is  a  time  of  high  prices  and  fluc- 
tuations," he  added,  "and  that  these  matters  would 
enter  into  an  appraisal,  I  am  sure  that  he  would  come 
to  the  conclusion  that  it  is  wise  to  accept  this 
proposition." 


DEFERRED  CONSTRUCTION 

Cost  of  Building  Materials  and  Equipment  and  Labor 
Shortage  Responsible 

Prices  of  building  material  and  equipment  are  so 
high  and  labor  is  so  scarce  even  at  wages  much  greater 
than  ever  before  paid,  that  much  of  the  improvement 
and  development  work  which  light  and  power  companies 
had  expected  to  start  this  year  has  been  deferred  until 
better  conditions  obtain.  Practically  only  that  con- 
struction which  has  been  absolutely  necessary  has  been 
contracted  for  and  the  plans  carried  out.  Even  where 
utilities  have  decided  to  accept  conditions  as  they  were 
and  go  ahead  with  plans  already  formed  it  has  been 
found  in  many  cases  that  no  deliveries  could  be  had  even 
at  the  high  prices. 

As  indications  of  the  general  condition  that  the  in- 
dustry has  had  to  face  are  the  following  paragraphs 
from  the  Detroit  Edison  Synchroscope  : 

"The  Detroit  Edison  Company's  plans  for  progress 
have  suffered,  like  those  of  most  other  concerns,  from 
the  prevailing  high  costs  of  materials  and  the  present 
short  supply  of  labor,  skilled  and  unskilled,  in  the  build- 
ing trades.  All  the  buildings  in  hand  for  the  company, 
such  as  the  Willis  Avenue  substation  and  the  heating 
plant  at  Willis  Avenue,  the  Second  Avenue  and  High- 
land Park  substation  extensions,  and  the  No.  3  unit  for 
Connors  Creek  power  plant,  have  been  badly  delayed, 
and  high  prices  have  carried  the  costs  away  beyond  the 
estimates.  Much  of  the  work  which  it  was  proposed 
to  do  during  the  coming  winter  and  next  year  will  be 
postponed,  because  all  prices  at  the  present  time  are 
much  above  normal,  and  no  contractor  will  guarantee 
either  prompt  delivery  of  materials  or  prompt  comple- 
tion of  work.  The  officers  and  directors  of  the  company 
have  decided  that  only  such  work  will  be  undertaken  as 
is  immediately  necessary  for  the  maintenance  of  serv- 
ice, and  unavoidable  extensions.  And  the  same  policy 
will  have  to  be  followed  in  1917,  unless  conditions 
change. 

"One  of  the  projects  which  have  been  definitely  set 
back  is  that  of  the  service  building.  The  concrete  foun- 
dations will  be  put  in  by  the  company's  men  whenever 
it  becomes  convenient  to  do  so,  but  the  building  of  the 
superstructure  has  been  definitely  set  back  for  two 
years,  and  the  lease  of  the  upper  three  floors  of  the 
David  Whitney  Building  has  been  extended  for  the  same 
length  of  time. 

"Almost  every  department  has  suffered  this  year  from 
delays  in  getting  material,  and  has  its  own  story  of 
trouble  to  tell.  But  all  will  be  interested  to  know  that 
every  contract  for  the  Connors  Creek  building  was  from 
four  months  to  six  months  behind  schedule.  Even  the 
steam  turbine  No.  3,  which  should  have  been  shipped 
in  June,  is  now  promised  for  December  shipment. 
Every  contractor  says  he  cannot  get  material,  and  most 
of  them  say  they  cannot  get  men.  In  case  of  the  tur- 
bine, the  tremendous  demand  for  large  steel  forgings 
and  the  shortage  of  forge  capacity  has  been  the  princi- 
pal difficulty. 

"One  undertaking  which  cannot  be  stopped  or  set 
back  is  the  addition  of  the  45,000-kw.  turbine  to  the 
generating  capacity.  This  turbine  is  to  be  installed  at 
Connors  Creek  instead  of  in  the  first  section  of  a  new 
house  at  Delray.  The  reason  why  this  change  was  made 
is  a  long  story,  and  conduit  and  cable  and  switching 
problems  make  a  large  part  of  the  story.  Contracts 
have  been  awarded  for  steel  work,  flues,  stack  and  boil- 
ers for  two  sections  of  the  building  at  Connors  Creek, 
the  45,000-kw.  turbine  being  equivalent  to  two  20,000- 
kw.  units.  The  prices  at  which  these  contracts  have 
been  placed  are  higher  than  those  paid  for  the  work 
now  being  completed  by  50  per  cent  to  90  per  cent.    Only 
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the  necessity  of  fulfilling  our  contracts  and  serving  our 
public,  and  the  hope  that  next  year  will  bring  a  reason- 
able change,  warrants  us  in  continuing  construction 
under  such  conditions." 


CONDEMNATION  PROCEEDINGS 

MAY  START  IN  SEATTLE 

Bill  Expected  to  Be  Introduced  in  the  City  Council 

Shortly — One  Already  Introduced  for 

Increasing  Municipal  Plant 

At  the  regular  meeting  on  Oct.  23  of  the  City  Council 
of  Seattle,  Wash.,  Councilman  William  Hickman  Moore 
introduced  an  ordinance  which  was  referred  to  the 
finance  and  city  utilities  committees  of  the  Council 
authorizing  and  directing  the  Board  of  Public  Works  to 
prepare  plans  and  specifications  for  certain  additions 
and  betterments  to  the  existing  municipal  light  and 
power  plant,  to  consist  of  a  hydroelectric  power  plant 
or  plants,  and  to  invite  bids  for  furnishing  the  city  of 
Seattle  such  plant  or  plants,  complete  and  ready  for 
operation,  including  transmission  line  to  the  city,  in 
conformity  substantially  with  the  plans  and  specifica- 
tions of  the  city.  The  estimated  cost  of  said  system  or 
plan  is  declared  to  be,  as  near  as  may  be  approximated, 
the  sum  of  $3,000,000.  It  is  proposed  to  issue  bonds 
in  the  above  amount,  maturing  in  equal  annual  series, 
the  lowest  numbers  first  without  option,  commencing 
six  years  and  ending  twenty  years  from  their  date,  with 
interest  at  5  per  cent  per  annum,  the  said  bonds  to  be 
an  obligation  against  the  special  fund  established.  The 
bonds  are  not  a  general  obligation,  but  are  to  be  paid 
from  the  revenues  and  proceeds  of  the  system.  The 
ordinance  binding  the  city  not  to  sell,  lease  or  in  any 
manner  dispose  of  the  light  and  power  plant  until  all 
obligations  outstanding  or  payable  from  the  special 
fund  shall  have  been  paid  in  full. 

Bills  for  the  construction  of  an  addition  to  the  aux- 
iliary steam  power  plant  at  Lake  Union,  at  a  cost  of 
between  $300,000  and  $400,000,  and  the  condemnation 
of  the  Snoqualmie  power  plant,  and  the  city  light  and 
power  distributing  system  of  the  Puget  Sound  Trac- 
tion, Light  &  Power  Company  operating  in  Seattle  will, 
it  is  understood,  be  ready  for  introduction  shortly. 
This  bill  will  authorize  the  corporation  counsel  to  insti- 
tute condemnation  proceedings  on  the  Snoqualmie  Falls 
plant  and  distributing  system,  which  has  been  estimated 
at  $6,500,000. 

Councilman  Fitzgerald,  chairman  of  the  finance  com- 
mittee, although  expressing  belief  in  the  advantages  of 
a  complete  monopoly,  said  he  did  not  believe  the  city 
was  able  financially  to  undertake  the  condemnation  of 
the  Snoqualmie  plant.  The  city  light  plant  at  the  pres- 
ent time  is  approximately  $450,000  in  debt.  That 
amount  in  warrants  bearing  5  per  cent  interest  has 
been  issued;  this  indebtedness  will  be  cared  for  by  next 
year's  earnings. 

The  city  lighting  and  power  business  has  increased 
at  such  a  tremendous  rate  that  the  enlargement  of  its 
system  is  deemed  imperative  by  every  city  official.  The 
purchase  of  sites  already  developed  and  generating 
power  has  long  been  contemplated.  Accordingly,  Coun- 
cilman R.  H.  Thompson  has  been  making  a  study  of  the 
situation,  securing  data  and  information.  Councilman 
Moore  has  worked  out  the  legal  details.  The  final  pur- 
pose in  view  is  the  monopolization  of  the  municipal  light 
and  power  business  in  Seattle.  The  Council  and  city 
officials  are  agreed  that  low  rates  with  uninterrupted 
service  is  possible  only  by  means  of  several  power  plants 
generating  sufficient  current  to  supply  the  city's  needs 
for  years  to  come. 


Until  a  new  power  plant  is  acquired  no  enlargement 
or  further  development  of  the  present  plant  at  Cedar 
River  is  possible,  as  that  plant  is  taxed  now  almost  to 
its  capacity.  It  is  claimed,  however,  that  the  Cedar 
Falls  plant  is  developed  to  only  60  per  cent  of  its  possi- 
bilities. It  is  also  claimed  that  the  solution  of  the ' 
problem  in  the  sealing  of  the  Cedar  River  impoundinj 
basin  is  also  contingent  upon  the  acquisition  of  a  sec-j 
ond  power  plant,  as  the  city  officials  do  not  want  tc 
disturb  existing  conditions  for  fear  of  interfering  wit! 
the  Cedar  River  power  plant.  The  extreme  dry  weather 
experienced  this  fall  has  emphasized  to  a  degree  the  need 
of  acquiring  another  power  plant.  At  present,  the  Lake 
Union  steam  auxiliary  in  Seattle  is  furnishing  about 
8000  of  the  12,500  kw.-hr.  used  on  peak  load,  in  order 
to  conserve  the  water  supply  in  Cedar  River.  Ordi- 
narily, less  than  half  that  amount  is  generated  by  the 
steam  plant. 

There  are  at  least  a  half  dozen  available  power  sites 
near  Seattle,  whose  owners  have  signified  their  will- 
ingness to  develop  them,  provided  the  city  would  agree 
to  purchase  the  completed  plants.  The  decision  of  get- 
ting the  best  plant  for  the  lowest  price  will  rest  with 
the  Board  of  Public  Works. 

The  proposed  ordinance  authorizes  the  board  to  in- 
vite bids  for  furnishing  the  city  a  hydroelectric  power 
plant  ready  for  operation,  including  transmission  lines, 
under  plans  prepared  by  the  board.  A  variation  of  20 
per  cent  in  the  total  amount  of  electrical  energy  which 
may  be  developed  will  be  permitted  in  the  bids.  The 
equipment  for  the  completed  plants  will  be  sufficient 
for  the  installation  of  two  units  of  8333-kw.  each, 
measurements  being  made  at  transformers  in  Seattle 
These  units  will  be  arranged  to  provide  for  additions 
to  the  full  extent  of  the  maximum  power  available.  De- 
termination of  the  best  bid  will  rest  with  the  board 
upon  the  following  factors :  The  maximum  power  avail- 
able, the  cost  of  current  delivered  at  a  given  point  in 
the  city,  and  depreciation  and  cost  of  maintenance  and 
operation  of  the  plant  as  a  continuous  producer.  The 
city  is  given  the  option  of  paying  cash  for  the  plant  or 
issuing  its  bonds.  None  of  the  cost  of  the  plant  will  be 
borne  by  general  taxation.  The  expense  will  be  met 
by  a  special  bond  issue  against  the  lighting  system 
itself. 

In  a  report  submitted  to  the  Mayor  and  Council  ten 
months  ago,  J.  D.  Ross,  superintendent  of  lighting, 
pointed  out  the  sites  which  could  be  developed  for  power 
purposes.  He  said  a  plant  of  at  least  22,500-kw.  capac- 
ity should  be  obtained.  Among  the  sites  available  were 
four  sites  at  Elwha,  mostly  in  the  Government  Reserve, 
developing  50,000  kw. ;  at  Sauk  Suiattle,  developing  the 
same  amount;  the  Lake  Cushman  site,  developing 
40,000  kw. ;  one  at  Packwood  Lake,  in  the  Government 
Reserve,  developing  30,000  kw. ;  the  Skykomish  River 
site,  developing  30,000  kw.,  and  one  on  Deer  Creek,  de- 
veloping 18,000  kw.;  also  P.  H.  Hebb  offered  to  develop 
his  White  River  site  in  exchange  for  utility  bonds. 


Government  Ownership   Inquiry 

The  first  hearng  in  connection  with  the  proposed  con- 
gressional investigation  of  the  subjects  of  government 
control  and  regulation  of  transportation  and  of  govern- 
ment ownership  of  public  utilities  is  to  begin  on  Nov. 
20  in  the  Senate  office  building  at  Washington.  A  state- 
ment outlining  the  purpose  and  scope  of  the  investiga- 
tion has  been  mailed  to  members  of  the  Interstate 
Commerce  Commission  and  State  railroad  commissions, 
commercial,  banking  and  other  organizations.  The  com- 
mittee is  to  report  to  Congress  on  or  before  the  second 
Monday  in  January. 
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NEW  STEAM  GENERATING 

STATION  FOR  CINCINNATI 

Plum  Street  Station  Outgrown  and  Plan  to  Abandon 

Miami  Canal  Makes  Change  Imperative — New 

Station  to  Be  Located  on  Bank  of  Ohio  River 

The  Union  Gas  &  Electric  Company  of  Cincinnati, 
Ohio,  has  improvements  and  betterments  planned  and 
in  course  of  construction  which  will  necessitate  a  cap- 
ital expenditure  of  about  $6,000,000.  The  chief  feature 
of  this  work  is  the  construction  of  a  new  power  station. 
In  addition  to  this  the  plans  contemplate  laying  under- 
ground about  40  miles  of  very  large  three-conductor 
cables  and  making  additions  to  and  changes  in  eight 
substations. 

The  Plum  Street  generating  station,  which,  since 
1898  has  been  practically  the  only  source  of  power  for 
the  business  of  the  company,  is  irretrievably  outgrown 
in  spite  of  many  additions  and  changes  since  it  was 
first  started.  This  station  is  located  a  mile  "uptown," 
where  delivery  of  coal  is  expensive;  also,  it  is  on  the 
bank  of  the  Miami  Canal,  and  for  some  years  it  has 
been  difficult  to  maintain  sufficient  water  supply  in  the 
canal  for  the  condensers.  This  canal  is  now  to  be  aban- 
doned entirely  and  filled  up,  so  that  for  many  reasons 
besides  the  growth  of  the  business  the  company  was 
compelled  to  obtain  a  new  source  of  power.  The  old 
Plum  Street  station  carried  a  load  last  winter  of  31,000 
kw.,  and  in  choosing  the  site  and  making  plans  for  the 
new  power  station  full  consideration  was  given  to  the 
rapidly  increasing  demands  for  cheap  electric  power  in 
a  community  like  Cincinnati. 

The  new  power  station  will  be  located  on  the  site  of 
the  old  "West  End  gas  works"  on  the  Ohio  River,  about 
0.25  mile  west  of  the  Grand  Central  Depot.  Two  gen- 
erating units  of  25,000-kw.  capacity  have  been  ordered 
of  the  General  Electric  Company,  and  the  building  will 
be  large  enough  for  two  more  of  the  same  size.  The 
Ohio  River  at  this  point  has  a  rise  of  70  ft.  from  ex- 
treme low  water  to  extreme  high-flood  level,  which  con- 
dition makes  the  circulating-water  problem  a  very  diffi- 
cult one  and  the  foundation  and  intake  work  very 
massive.  The  turbine  room  floor  level  is  established 
15  ft.  above  the  extreme  high  water,  and  the  condensers, 
which  have  been  ordered  of  the  Worthington  Pump  & 
Machinery  Corporation,  are  to  be  placed  in  great  con- 
crete wells  or  pits  below  the  turbines.  These  wells  are 
68  ft.  inside  diameter  and  85  ft.  deep,  the  condenser 
floor  being  on  the  same  level  as  the  extreme  low  water. 
The  condenser  wells,  intake  crib  and  building  founda- 
tions, the  contract  for  which  has  been  let  to  The 
Foundation  Company  of  New  York,  are  now  well  under 
way.  Contract  for  the  steelwork  for  the  building  has 
been  let  to  the  American  Bridge  Company. 

The  two  turbines  will  be  supplied  with  steam  from 
eight  Babcock  &  Wilcox  boilers  of  12,600  sq.  ft.  of  heat- 
ing surface  each.  The  boilers  each  will  be  equipped 
with  Westinghouse  underfeed  stokers  of  fourteen  re- 
torts each  and  with  Sturtevant  economizers  of  8500  sq. 
ft.  of  surface  each. 

The  generators  of  the  two  main  units  are  rated  at 
31,250  kva.,  three-phase,  60  cycles,  13,200  volts,  1800 
r.p.m.,  250  volts  excitation.  The  switches  and  complete 
switchboard  equipment  and  the  auxiliary  transformers 
have  been  ordered  from  the  Westinghouse  company. 

The  power  will  be  delivered  at  generator  voltage  to 
the  eight  substations  over  three-conductor,  lead-covered 
cables.  These  cables  will  be  of  350,000  circ.  mil  and 
400,000  circ.  mil  conductor  insulated  with  7/32-in.  by 
7/32-in.  paper.  The  rating  of  these  cables  will  be  ap- 
proximately 7000  kva.  There  will  be  about  40  miles  of 
this  cable  for  the  initial  installation. 


Three  of  the  substations  will  supply  direct  current 
to  the  Edison  distribution  system.  In  addition  to  the 
present  motor  generators  there  will  be  installed  in  these 
substations  three  3500-kw.,  60-cycle-booster,  synchron- 
ous converter  equipments.  These  converters  will  be  nor- 
mally rated  at  13,000  amp.  and  270  volts,  and  will  be 
the  largest  machines  of  their  class  built  thus  far.  These 
converters  and  their  transformers  have  been  ordered 
from  the  Westinghouse  company. 

One  of  the  Edison  substations  will  also  supply  alter- 
nating-current service.  This  station  and  five  existing 
alternating-current  stations  will  continue  to  distribute 
2500/4500-volt,  three-phase,  four-wire,  alternating-cur- 
rent service.  A  total  of  30,000  kva.  of  transformers,  in 
banks  of  three  2000  kva.  transformers,  will  be  required 
for  this  purpose. 

The  plans  of  the  company  provide  for  the  manufac- 
ture of  bulk  power  on  a  large  scale  to  meet  the  growing 
needs  of  the  city,  not  only  for  lighting  but  for  indus- 
trial power.  It  will  also  supply  power  far  beyond  the 
city  limits  into  Kentucky  and  Indiana,  and  as  far  north 
as  Middletown,  Ohio. 

The  engineering  work  is  being  handled  by  Sargent 
&  Lundy,  consulting  engineers,  Chicago. 


DOHERTY  COMPANIES  PLAN 

CONSTRUCTION  CHANGES 

Engineer  Williams  Says  This  Winter  Will  See  Many 

Changes  That  Will  Be  Profitable  from 

an  Operating  Standpoint 

Construction  and  operating  plans  completed  and  un- 
der advisement  forecast  a  busy  winter  season  for  the 
Doherty  properties,  according  to  W.  G.  Williams,  con- 
struction engineer  of  the  Doherty  organization. 

One  improvement  is  that  contemplated  in  connection 
with  the  turbines  of  the  Empire  District  Electric  Com- 
pany of  Joplin,  Mo.  It  has  been  a  problem  to  keep  these 
machines  in  good  running  order,  Mr,  Williams  stated, 
and  with  a  view  to  arriving  at  some  definite  action  he 
met  C.  E.  Carter  of  the  Empire  company  and  George 
W.  Saathoff  of  the  Toledo  Railways  &  Light  Company, 
formerly  of  the  Empire  company,  in  Pittsburgh  recent- 
ly, and  had  a  conference  with  Mr.  Hodgkinson,  chief 
engineer,  and  Mr.  Ferguson,  head  of  the  service  depart- 
ment of  the  Westinghouse  Electric  &  Manufacturing 
Company.  After  much  deliberation  it  was  decided  to 
prepare  dummies  to  take  the  place  of  the  6-in.  inter- 
mediate blading  in  both  Joplin  turbines,  so  in  case  of 
a  breakdown  the  6-in.  blading  could  be  left  out  and  the 
turbine  operated  at  approximately  10  per  cent  off  the 
maximum  rating.  This,  it  is  believed,  will  solve  the 
problem  and  avoid  further  shutdowns. 

Two  new  boilers  for  the  Empire  company  are  now 
on  the  ground  and  the  superheaters  are  going  through 
with  tracers.  Two  erectors  are  on  the  job  so  that  the 
work  of  erecting  the  new  boilers  will  proceed  continu- 
ously. 

The  contract  for  a  10,000-kw.  turbine  and  4000-hp. 
in  boilers  will  be  let  shortly.  This  equipment  is  for 
the  Trumbull  Public  Service  Company's  load. 

What  is  expected  to  materially  benefit  the  Danbury 
(Conn.)  &  Bethel  Gas  &  Electric  Company's  coal  han- 
dling is  the  building  of  a  switch  and  coal  trestle  con- 
necting with  the  New  York,  New  Haven  &  Hartford 
Railroad.  In  a  conference  with  an  official  of  this  com- 
pany at  which  C.  H.  Merritt,  general  manager  of  the 
Danbury  company,  was  present,  an  agreement  was 
reached  whereby  this  improvement  will  be  instituted. 
This  will  enable  the  Danbury  company  to  store  1000 
tons  of  coal  and  greatly  facilitate  coal  handling.     A 
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contractor  is  now  on  the  ground  excavating  the  addi- 
tional storage  space. 

Authorization  has  been  granted  the  Lorain  County 
Electric  Company  to  increase  its  power  plant  with  a 
7500-kw,  turbine  and  1000  hp.  in  boilers.  Automatic 
stokers  will  also  be  installed  under  the  existing  boilers. 
The  Lorain  company  has  also  been  authorized  to  im- 
prove its  coal  handling  facilities. 


CONVENTION  OF  RAILWAY 

ELECTRICAL  ENGINEERS 

Industrial  Trucks,  Lighting,  Anti-Friction  Bearings, 

Electric  Welding  and  Tests  of  Metal  Conduit  Are 

Among  Subjects  Discussed — J.  C.  Causland 

of  Pennsylvania  Lines  Elected  President 

Following  its  usual  custom  the  Association  of  Rail- 
way Electrical  Engineers  at  its  ninth  annual  conven- 
tion at  Chicago,  from  Oct.  31  to  Nov.  3,  had  its  work 
laid  out  in  the  form  of  committee  reports.  Since  these 
reports  had  been  published  in  advance,  time  was  avail- 
able for  full  discussion  of  all  subjects. 

Although  the  committee  on  industrial  trucks  did  not 
present  a  definite  report,  there  was  considerable  discus- 
sion on  this  topic.  The  general  preference  seemed  to 
be  for  24-volt  motors  as  against  47-volt  equipment.  It 
was  brought  out  that  the  24-volt  apparatus  gives  less 
trouble,  since  it  has  fewer  cells  of  battery.  There  are 
consequently  fewer  connections  and  less  sloppage  of 
electrolyte.  It  is  also  easier  to  charge  24-volt  equip- 
ment, since  it  operates  at  practically  the  same  voltage 
as  car  lighting  equipment,  and  can,  therefore,  be  charged 
from  the  same  apparatus.  It  has,  however,  one  disad- 
vantage ;  it  is  said  that  the  24-volt  trucks  will  not  climb 
16  or  18  per  cent  grades.  It  was  suggested  that  this 
trouble  can  be  overcome  by  using  a  gear  reduction.  This 
plan  is  in  use  on  trucks  used  by  the  Canadian  Pacific 
Railroad. 

Discussion  on  Locomotive  Headlamps  and  on  Flood- 
Lighting  Railroad  Yards 

The  discussion  of  the  report  of  the  committee  on 
headlights  had  to  do  largely  with  legislation  on  this 
subject.  It  was  stated  that  the  Interstate  Commerce 
Commission  has  passed  a  ruling  to  become  effective  on 
Jan.  1,  1917,  which  says  in  effect  that  the  headlight 
shall  be  strong  enough  so  that  the  engineer  can  see  a 
man  dressed  in  dark  clothes  on  the  track  at  a  distance 
of  1000  ft.  The  discussion  also  showed  that  for  engine 
headlamps  the  railroads  are  drifting  away  from  the  use 
of  the  arc  lamps,  and  toward  the  use  of  type  C  tungsten 
lamps,  which  are  mostly  of  the  32-volt,  250-watt  size. 
These  lamps,  it  is  said,  have  a  life  of  three  months 
under  the  severe  conditions  of  service  encountered  in 
railroad  locomotive  work. 

The  discussion  on  lamps  brought  out  that  on  one 
railroad  the  electrical  engineer  tried  to  use  automobile 
lamps  because  they  were  cheaper.  These  lamps,  how- 
ever, were  stolen  by  the  locomotive  engineers  and  by  the 
shop  men  for  use  on  their  automobiles.  This  added 
greatly  to  the  electrical  department's  expense.  The  au- 
tomobile lamp  socket  was  also  found  too  delicate  for 
train  use.  The  discussion,  moreover,  showed  that  it  costs 
$1  per  engine  per  month  more  to  light  a  yard  engine 
with  oil  than  it  does  to  light  the  same  engine  with 
electricity. 

Following  a  progress  report  by  a  committee  which  is 
preparing  a  handbook  of  data  for  railway  electrical  en- 
gineers, yard  lighting  was  brought  up  for  consideration. 
Interest  centered  almost  entirely  around  flood-lighting. 


With  this  system  in  railway  yards  it  was  stated  that 
the  mounting  height  of  lamps  should  be  between  75  ft 
and  90  ft.  Glass  reflectors  give  a  better  light  tone  than 
other  types.  Some  success  has  attended  the  efforts  to 
reduce  shadows  by  lighting  yards  with  flood-lighting 
units  at  both  ends  of  the  yards.  Later,  in  a  lengthy  dis- 
cussion of  train  lighting,  it  was  established  that  an  av- 
erage cost  for  car  lighting  is  about  $18  or  $20  per  car 
per  month. 

Co-operation  with  Electric  Power  Club 

The  committees  on  anti-friction  (ball  and  roller) 
bearings  and  on  crane,  turntable  and  transfer-table  mo- 
tors, indicated  that  the  association  is  co-operating  with 
the  Electric  Power  Club.  The  discussion  showed  plainly 
that  anti-friction  bearings  are  meeting  with  favor.  One 
engineer  pointed  out  that  but  forty  failures  occurred  in 
5417  ball  bearings  on  car-lighting  generators,  while  129 
failures  were  recorded  from  2909  ordinary  bearings  in 
the  same  class  of  service. 

Ideas  in  Shop  Practice  That  Save  Money 

In  the  discussion  on  shop  practice  an  instance  of  a 
profitable  electric  welding  installation  was  cited.  On 
the  New  York  Central  Lines  a  welder  was  installed  four 
years  ago  at  a  cost  of  $7,000.  In  a  single  month  this 
outfit  recently  saved  the  company  $1,375.18  by  reducing 
the  costs  on  miscellaneous  shop  repair  jobs.  On  the  Rock 
Island  lines  the  use  of  a  small  electric  welder  in  any 
part  of  the  shops  or  repair  yards  is  made  possible  by 
placing  the  entire  equipment  on  a  ball-bearing  truck  so 
that  it  can  be  easily  moved  about.  Receptacles  capable 
of  delivering  5  hp. — the  demand  of  the  set — are  placed 
at  convenient  places  about  the  shops  and  yards  Of  the 
railroad  company. 

In  reply  to  a  query  on  the  use  of  motors  instead  of 
air  tractors  for  turntables,  an  engineer  for  the  Rock 
Island  lines  said  it  cost  $90  a  month  less  to  operate  a 
motor-driven  table  than  one  driven  by  an  air  tractor. 
This  table  turns  1800  engines  a  month;  furthermore,  it 
gives  much  less  trouble  than  any  driven  by  tractors 
using  compressed  air. 

Further  discussion  on  shop  practice  brought  out  the 
fact  that  conduit  painted  with  a  cement  grout  will  with- 
stand the  action  of  sulphur  fumes  better  than  bare  con- 
duit or  conduit  covered  with  ordinary  protective  paint. 
As  another  stunt  in  pipe  painting  it  was  stated  that 
pipes  coated  with  a  paint  containing  pulverized  cork 
would  not  "sweat." 

Later  the  report  of  the  committee  on  metal  conduit 
specifications  made  it  known  that  comprehensive  tests 
on  this  product  are  under  way.  The  object  of  these 
tests  is  to  find  out  what  conduit  is  best  for  use  under 
different  conditions.  The  problem  is  being  approached 
by  installing  bare  and  coated  conduit  of  all  makes  in 
straight  pieces  and  in  bends  in  places  where  it  is  sub- 
ject to  the  action  of  sulphur,  salt  and  other  destructive 
agencies.  Frequent  observations  of  the  specimens  are 
being  made  and  photographs  of  noteworthy  develop- 
ments are  being  taken.  The  committee  which  is  follow- 
ing this  work  expects  to  make  a  definite  report  in  one 
or  two  years  hence. 

Election  of  Officers 

The  election  of  oflficers  resulted  as  follows:  Presi- 
dent, C.  J.  Causland,  Pennsylvania  Lines;  senior  vice- 
president,  J.  E.  Gardner,  Chicago,  Burlington  &  Quincy; 
junior  vice-president,  L.  S.  Billau,  Baltimore  &  Ohio; 
secretary-treasurer,  J.  A.  Andreucetti,  Chicago  & 
Northwestern;  new  members  of  the  executive  commit- 
tee, F.  J.  Hill,  Michigan  Central,  and  A.  Voight,  Santa 
Fe.  The  next  annual  meeting  of  the  association  will  be 
held  in  Chicago. 
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Developments  in  Meter  Testing  Methods 

and  Apparatus 

How  the  Pacific  Gas  &  Electric  Company  Has  Improved  Upon  Early  Methods  of  Meter 

Testing  and  Has  Developed  a  So-called  "Load-Applying"  Method  of  Test 

That  Is  Used  for  All  Classes  of  Meters 

By  Otto  A.  Knopp 

Superintendent  of  Laboratory  Department  Pacific  Gas  &  Electric  Company,  San  Francisco.  Cal. 


DURING  the  last  thirteen  years  that  the  writer  has 
been  connected  with  the  Pacific  Gas  &  Electric 
Company  many  forms  of  meter  testing  have  been 
thoroughly  investigated  and  apparatus  developed  that 
eliminates  many  of  the  disadvantages  and  weaknesses 
observed.  To  aid  others  who  may  be  directing  their 
efforts  along  lines  which  the  writer  has  found  unsatis- 
factory, certain  experiences  with  different  forms  of 
testing  are  related  in  what  follows,  and  a  method  ex- 
plained which  has  been  found  very  satisfactory  by  the 
Pacific  company. 

One  of  the  first  meter-testing  methods  that  was  ob- 
served during  the  period  mentioned  involved  the  use 
of  indicating  ammeters,  voltmeters  and  undamped  watt- 
meters, the  latter  being  used  to  test  alternating-current 
watt-hour  meters,  while  the  ammeters  and  voltmeters 
were  used  for  direct-current  meters.  The  consumer's 
load  was  invariably  used  for  such  testing.  Since  voltage 
regulation  was  not  as  carefully  maintained  in  those  days 
(1903)  as  at  present,  however,  the  use  of  undamped 
indicating  wattmeters  was  extremely  unsatisfactory  on 
alternating-current  tests,  due  to  the  fluctuation  in  load. 
The  first  improvement  was  introduced  that  summer 
when  a  special  rotating  standard  was  constructed  from 
a  commutator  type  meter  with  a  set  of  eight  current 
coils.  These  were  connected  to  a  plug  board  on  the  out- 
side of  the  case  so  as  to  permit  joining  the  coils  in 
parallel,  series,  or  in  series  parallel,  to  give  current 
ranges  from  10  to  20  to  40  to  80  amp.  Potential  taps 
were  brought  out  for  testing  meters  on  110,  220  and 
550  volts.  In  order  that  the  tester  could  count  the  revo- 
lutions by  means  of  a  telephone  receiver,  a  telephone 
contact  was  provided.  With  this  apparatus  connected 
in  series  with  a  customer's  meter,  the  tester  could  thus 
count  the  revolutions  of  the  latter  with  his  eye  and  the 
revolutions  of  the  rotating  standard  with  his  ear.  The 
ratio  of  the  two  products  of  revolutions  multiplied  by 
the  constants  of  the  two  respective  meters  gave  the  cor- 
rection factor  of  the  meter  under  test. 

This  method  was  found  to  be  quite  an  improvement 
over  the  old  indicating  method,  as  it  eliminated  the 
necessity  of  averaging  the  load  over  an  appreciable 
period  of  time — a  task  which  was  quite  difficult  with  the 
available  indicating  instruments  and  fluctuating  load. 
This  rotating  standard  was  used  for  both  alternating- 
current  and  direct-current  work,  and  was  also  provided 
with  a  "Y"  box  resistance  to  be  used  for  measuring 
balanced  three-phase  loads.  The  principal  value  of  this 
apparatus  was  its  flexibility,  since  a  single  instrument 
could  be  used  for  the  whole  field  of  meter  testing.  Sev- 
eral instruments  of  this  kind  were  put  into  service,  but 
the  weight  of  the  standard  was  excessive,  being  about 
25  to  27  lb.  and  rather  too  heavy  for  one  man  to  carry. 

Consequently  in  the  following  year  (1904)  the  weight 
was  reduced  to  14  lb.  by  using  the  first  type  "C"  Gen- 
eral Electric  meter  that  came  to  the  Coast.  After  quite 
extensive  experience  with  this  rotating  standard,  which 
is  shown  in  Figs.  1  and  3,  it  was  found  that  the  inherent 
error  was  too  great,  due  to  changes  in  temperature  of 
the  surrounding  air  or  variations  in  the  circulation  of 


air  through  the  potential  resistance  units  and  to  the 
uncertain  friction  of  the  commutator  and  temporary 
obstructions.  Therefore,  it  was  decided  to  abandon 
this  method  of  testing,  at  least  for  alternating  current, 
in  favor  of  a  new  test  method  and  new  testing  apparatus. 

Rotating  Standard  Abandoned  for 
Load-Applying  Method 

The  new  method  was  based  on  the  principle  of  apply- 
ing definite  loads  to  the  meter  rather  than  measuring 
loads  which  happened  to  fall  on  the  circuit.  Gradually 
this  load-applying  method  has  been  adopted  for  all 
classes  of  testing,  as  will  be  shown  later  in  this  article. 
A  short  description  of  this  method  appeared  in  the  April 
14,  1906,  issue  of  the  ELECTRICAL  World  in  connection 
with  a  description  of  the  writer's  milli-hour  stop-watch, 
and  later  in  the  July  27,  1907,  issue  of  the  same  publica- 
tion in  an  article  on  "Meter  Testing." 

Briefly,  the  method  was  to  subject  the  meter  to  be 
tested  to  a  load  which  would  cause  its  disk,  if  correct, 
to  make  a  definite  number  of  complete  revolutions  in 
0.01  hour,  and  measure  the  correction  factor  with  a 
special  stop-watch  like  that  illustrated  in  Fig.  5.  Since 
the  dial  of  this  watch  is  divided  into  100  parts,  and  the 
hand  makes  one  complete  revolution  in  0.01  hour,  the 
predetermined  load  should  make  a  correct  meter  com- 
plete the  predetermined  number  of  revolutions  during 
one  revolution  of  the  stop-watch  hand.  If  the  meter 
was  incorrect,  however,  the  watch  would  register  a  cer- 
tain number  of  hundredths  below  or  above  one  revolu- 
tion of  the  hand.  Thus  if  it  registered  1.04  revolution 
it  would  mean  that  the  meter  ran  slow  and  that  the 
reading  should  be  multiplied  by  the  factor  1.04  to  cor- 
rect it.  If  the  watch  registered  0.96  revolution  the 
meter  reading  should  be  multiplied  by  the  correction 
factor  0.96.  The  use  of  a  correction  factor  is  decidedly 
more  desirable  than  the  use  of  per  cent  fast  or  slow,  or 
per  cent  accuracy,  since  more  calculations  are  required 
when  using  the  latter  expressions,  hence  mistakes  are 
liable  to  be  made.  The  predetermined  load  to  which  the 
meter  has  to  be  subjected  in  the  foregoing  test  is  ob- 
tained by  multiplying  the  disk  constant  by  100  times 
the  number  of  disk  revolutions  desired  in  0.01   hour. 

The  first  alternating-current  meter  testing  set  and 
milli-hour  stop-watch  were  put  into  service  in  1905. 
The  original  instrument  was  of  a  small  capacity  and 
intended  only  for  the  rapid  testing  of  5-amp.  induction- 
type  watt-hour  meters.  It  weighed  5  lb.  and  had  a 
rating  of  300  watts,  making  it  sufllicient  to  test  5-amp. 
meters  on  10  per  cent  and  60  per  cent  loads.  The  suc- 
cess, convenience,  accuracy,  ruggedness  and  speed  which 
were  obtained  with  this  set  prompted  an  increase  of 
rating  during  the  following  year  to  450  watts,  and  in 
1907  to  650  watts. 

On  account  of  the  favorable  results  obtained  with 
the  watt-applying  method,  it  was  also  introduced 
in  the  shop  for  testing  all  sizes  of  meters.  Instead  of 
employing  the  portable  load-applying  set,  however,  a 
lamp  bank  was  used  in  connection  with  an  indicating 
wattmeter.     To  hold  the  load  constant  at  any  desired 
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Meter -Testing  Apparatus  Developed  for   Pacific  Coast  Company 
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A-12  nickel-Iron  cells;   Fig.  9— Carbon  rheostat  used  in  testing  600-anip.  meters. 
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value  a  slide-wire  resistance  was  provided,  and  the  cor- 
rection factor  determined  by  a  milli-hour  stop-watch. 

Despite  the  extensive  use  of  the  load-applying  test 
method,  however,  the  previously  mentioned  rotating 
standard  was  used  for  field  testing  of  large  capacity 
alternating-current  meters  until  1908,  when  a  so-called 
multiplier  was  designed  to  increase  the  rating  of  the 
testing  set  to  five,  ten  or  twenty  times  that  of  the  full 
rating  of  the  650-watt  set.  One  of  the  latter  is  shown 
in  Fig.  ]  0  below  the  service  meter,  and  a  later  construc- 
tion in  Fig.  4. 

While  the  weights  of  the  650-watt  set  and  multiplier 
were  both  about  SV-z  lb.,  the  tester  was  obliged  to  carry 
only  a  comparatively  small  load,  since  a  considerable 
amount  of  testing  was  done  without  the  multiplier. 
When  the  multiplier  is  used  the  equipment  is  divided 
into  two  equally  heavy  parcels,  which  can  be  carried 
about  with  ease.  The  little  alternating-current  testing 
set  became  quite  popular  and  was  greatly  preferred  to 
the  rotating  standard  in  its  original  and  subsequent 
forms.  This  testing  set,  which  was  carried  in  a  light 
wooden  box,  consisted  of  two  sets  of  resistances;  one, 
a  set  of  standard  resistances  which  served  as  loads  for 


scale  corrections,  which  necessitate  interpolations  and 
calculations  in  order  to  derive  the  correct  values.  This 
instrument  is  very  rugged,  the  movable  element  being 
supported  during  transportation  so  that  even  a  severe 
fall  will  not  affect  the  calibration  of  the  set. 

Uniform  accuracy  is  obtained  over  a  wide  range  of 
wattages,  since  all  values  are  read  on  the  same  part  of 
the  scale.  The  accuracy  of  this  method  depends,  there- 
fore, chiefly  on  the  accuracy  and  the  stability  of  the 
standard  resistance,  which  are  extremely  high.  The 
instrument  enables  not  only  the  testing  of  watt-hour 
meter,  but  also  the  determination  of  voltage,  current 
and  power  factors.  This  function  is  sometimes  an  im- 
portant feature  in  testing  primary  installations  where 
potential  transformers  have  become  defective.  An 
ordinary  wattmeter,  either  rotating  or  indicating,  will 
not  detect  any  discrepancy  due  to  improper  voltage 
being  applied  to  the  meter.  With  a  rotating  standard 
the  test  is  simply  a  test  of  meter  against  meter,  and  if 
any  disagreement  is  found  between  the  two,  invariably 
the  accuracy  of  the  standard  is  doubted,  particularly  in 
all  cases  where  there  is  a  large  scattered  territory  to 
be  covered  without  opportunity  for  checking  the  stand- 


FIGS.    10,    11    AND    12 — USING    ONE    OF    THE    ALTERNATING-CURRENT     LOAD-APPLYING    TEST    SETS    EQUIPPED    WITH     MULTIPLIER; 
PORTABLE  APPARATUS,   INCLUDING  RATIO   RELAY  BEING   USED    TO   TEST   DEMAND   METER ;  EM PI/JYING  FOUR   A-12   NICKEL- 
IRON   CELLS   WITH   CARBON   RHEOSTAT   TO   TEST  RAILWAY   METERS 


the  meter  under  test;  the  other,  a  set  of  variable  re- 
sistance employed  to  maintain  constant  current  through 
the  standard  resistances. 

Advantages  of  Load-Applying  Test  Method 

Among  the  advantages  on  the  load-applying  test  are 
the  following:  The  instrument  is  small  and  light  (size 
13  in.  by  8y2  in.  by  5  in.,  and  weight  8Yz  lb.),  thus 
enabling  the  tester  to  cover  more  ground.  Since  it 
contains  the  load,  the  tester  is  able  to  test  every  accessi- 
ble meter  independent  of  the  consumer's  load.  Connec- 
tions for  testing  can  be  easily  made  and  any  size  alter- 
nating-current meter  can  be  tested  quickly  and  accu- 
rately without  calculation  when  the  set  is  used  in  con- 
nection with  a  milli-hour  stop-watch.  Voltage  fluctua- 
tions do  not  affect  results  since  the  meter  tester 
maintains  constant  readings  by  means  of  a  regulating 
slide.  As  only  a  few  definite  loads  are  required  in  this 
method,  they  are  calibrated  from  time  to  time  by  direct 
comparison  with  a  standard  wattmeter,  hence  the  tester 
can  maintain  exactly  the  right  wattage  independent  of 
any  scale  correction  of  the  ammeter.  No  errors  are 
introduced  by  changes  in  frequency,  wave  shape  or  tem- 
perature, therefore  the  instrument  will  transfer  the 
standard  wattages  very  accurately,  especially  since  only 
the  closest  reading  part  of  the  scale  is  used  for  all 
v'attages.    In  all  other  methods  it  is  necessary  to  apply 


ard  each  day.  If  the  needle  of  the  ammeter  used  with 
this  set  swings  freely  and  comes  to  rest  properly  on 
zero,  the  instrument  is  bound  to  be  right,  since  all 
changes  in  the  calibration  of  an  ammeter  are  of  a  slow 
nature,  e.g.,  weakening  of  the  spring  or  the  aging  of 
the  iron.  Such  changes  are  taken  care  of  in  the  cali- 
bration of  the  set  at  intervals  of  a  month  or  so.  The 
standard  resistance  is  equally  permanent  in  character- 
istics. In  some  cases  instruments  have  been  in  daily 
use  for  a  year  at  a  time  without  laboratory  calibration, 
and  have  been  found  to  possess  the  exact  original  cali- 
bration within  the  limits  of  observation.  The  voltage 
of  the  meter  circuit  can  be  read  at  any  time  during  the 
test  without  changing  any  connections,  and  current, 
within  the  range  of  the  ammeter,  can  be  read  by  using 
the  regular  ammeter  terminals  without  disconnecting 
it  from  the  set.  By  means  of  the  multiplier,  the  am- 
meter range  can  be  increased  in  proportion  to  the  ratio 
of  the  multiplier.  By  determining  the  current  and 
voltage  of  the  circuit,  the  apparent  watts  passing 
through  the  meter  circuit  can  be  obtained,  while  the 
true  watt  can  be  determined  by  timing  the  calibrated 
meter.  In  this  way  the  power  factor  of  the  load  on 
the  meter  can  be  found.  The  milli-hour  watch  used  in 
connection  with  the  instrument  is  useful  in  other  re- 
spects, as  it  enables  the  tester  or  inspector  to  find  the 
load  passing  through  the  meter  in  a  very  simple  way. 
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This  is  done  by  dividing  the  disk  constant  by  the  milli- 
hours  required  for  one  disk  revolution. 

Encouraged  through  the  good  results  obtained  for 
years  with  the  indicating  method  for  testing  alternat- 
ing-current meters,  it  was  considered  advisable  in  1909 
to  go  over  to  the  indicating  method  for  direct-current 
work  and  discard  the  rotating  standard  for  both  alter- 
nating and  direct  current.  Since  a  new  instrument  ap- 
peared on  the  market  at  that  time  under  the  name  of 
"Victor  combination  meter,"  which  combined  an  am- 
meter, voltmeter  and  wattmeter  in  one  unit,  it  was 
possible  to  construct  a  relatively  light  portable  set  for 
testing  direct-current  meters.  The  first  set  of  this  type 
put  into  service  was  built  for  testing  5  to  25-amp., 
550-volt  meters.  Instead  of  using  the  consumer's  load, 
testing  current  up  to  25  amp.  was  obtained  from  a 
Columbia  dry  cell  in  series  with  the  ammeter  and  cur- 
rent coils  of  meter  under  test.  Line  potential  was 
applied  and  regulated  by  means  of  a  slide-wire  resis- 
tance. Later  in  the  same  year  the  new  Edison  A-4  cell 
appeared  on  the  market,  so  it  was  substituted  for  the 
dry  cell,  which  though  entirely  satisfactory  for  testing 
small  capacity  meters  did  not  have  sufficient  capacity 


attacked  the  same  year.  Up  to  that  time  the  meters 
had  been  tested  with  the  railway  load,  over  which  the 
tester  had  no  control,  thus  it  was  difficult  to  determine 
whether  to  regulate  the  light  or  heavy  load-adjusting 
devices.  Since  the  carbon  rheostat  in  connection  with 
the  Edison  cell  had  given  such  good  results,  an  interest- 
ing system  of  testing  was  tried  out,  namely,  that  of 
controlling  the  meter  current  by  means  of  a  rheostatic 
carbon  shunt,  A  quick-acting  carbon  rheostat  was  de- 
signed which  could  handle  up  to  3000  amp.  to  shunt 
the  meter  and  indicating  test  instrument.  This  scheme 
worked  out  fairly  well,  it  being  found  by  subsequent 
tests  that  it  was  actually  possible  to  shunt  a  railway 
load  fluctuating  from  2000  to  4000  amp.  in  such  a  way 
that  a  constant  current  of,  say,  1000  amp.  would  flow 
through  the  meter.  The  only  difficulty  encountered  was 
shielding  the  meter  from  the  stray  field  of  the  shunted 
current  during  light-load  tests. 

While  means  of  overcoming  this  obstacle  was  being 
considered  the  A-12  Edison  cell  appeared  on  the  market. 
As  such  good  results  had  been  obtained  with  the  smaller 
A-4  Edison  cell  for  testing  the  small  meters,  an  attempt 
was  made  to  test  large  meters  up  to  4000  amp.  rating 


FIGS.    13,   14   AND   15 — A-12    CELL  EQUIPPED    SIMILAR   TO   ONE   IN    FIG.    6,    BEING    USED    TO    TEST    METER;    PUSH-BUTTON-OPERATED 

LOADING   BOARD    WITH    MILLI-HOUR    PENDULUM    FOR   TIMING    METERS    IN    SHOP    AND    CHECKING    STOP    WATCHES;    USING 

1500-AMP.   DIRECT-CURRENT  RATIO  RELAY  TO   MAKE  RECORDS  OF    POWER   DEMAND 


for  testing  large  meters.  It  was  found  that  the  Edison 
cell  adapted  itself  remarkably  well  to  this  class  of  work, 
because  of  its  ruggedness,  the  absence  of  acid  fumes, 
and  on  account  of  its  low  voltage,  which  reduced  the 
amount  of  power  wasted  in  the  regulating  apparatus. 

How  Carbon  Rheostats  and  Nickel-Iron 
Cells  Were  Used 

Several  portable  batteries  equipped  with  light  spe- 
cially designed  carbon  rheostats  were  placed  in  service 
early  in  1910  in  connection  with  the  previously  men- 
tioned testing  set,  which  is  shown  in  Fig.  7.  The  plug 
resistances  used  prior  to  that  time  were  discarded,  as 
well  as  the  potential  regulator,  because  it  was  found 
possible  to  maintain  a  constant  meter  load  by  regulat- 
ing the  current  by  means  of  the  carbon  rheostat.  Since 
it  was  found  desirable  to  have  something  more  accurate 
than  a  stop-watch  in  the  shop,  a  milli-hour  stop-pendu- 
lum was  introduced  in  1911.  This  device,  which  is 
shown  at  the  left  of  Fig.  14,  is  just  as  convenient  for 
indoor  testing  as  the  stop-watch,  permits  the  same  speed 
as  was  achieved  with  the  stop-watch,  and  also  serves  as 
a  time  standard  for  quickly  checking  the  stop-watches. 

Testing  large  direct-current  railway  meters,  ranging 
from  2000  to  4000  amp.,  was  another  problem  that  was 


by  means  of  the  new  size  cell,  it  being  considered  suffi- 
cient to  provide  a  maximum  of  40  per  cent  of  full-load 
current  for  calibrating  4000-amp.  meters.  This  conclu- 
sion was  reached  since  the  calibration  curve  of  this 
particular  type  of  meter  is  practically  a  straight  line. 
To  make  use  of  the  Edison  A-12  cells  the  previously 
mentioned  carbon  rheostat  shunt  was  converted,  with 
only  slight  modification,  into  a  straight  carbon  rheostat 
and  used  in  conjunction  with  four  A-12  cells  connected 
in  parallel.  With  this  arrangement  any  desired  load 
from  a  few  hundred  amperes  up  to  1500  and  1600  amp. 
can  be  obtained  for  testing. 

Provisions  for  Testing  Direct-Current  Meters 

This  system  of  testing  worked  out  so  well  that  in 
1913  the  Edison  battery  with  carbon  rheostat  was 
adopted  for  testing  all  sizes  of  500-volt  direct-current 
meters.  For  testing  medium-size  meters  rated  at  75 
to  300  amp.,  a  single  Edison  A-12  cell  was  used  with  a 
carbon  rheostat  mounted  on  its  side,  as  shown  in  Figs, 
6  and  13.  This  construction  was  similar  to  that  em- 
ployed with  the  A-4  cell  used  for  testing  meters  rated 
at  5  to  50  amp.  To  adapt  large-capacity  carbon  rheo- 
stats to  particular  conditions  in  San  Francisco,  where 
medium-size  railway  meters  of  about  600-amp.  rating 
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had  to  be  tested,  the  carbon  rheostat  proper  was  re- 
designed to  regulate  from  a  few  amperes  up  to  about 
600  amp.  In  addition  shunts  were  provided  and  built 
into  one  unit  with  a  rheostat  so  as  to  increase  the 
range  in  several  steps  up  to  about  2500  amp.,  thus 
retaining  for  the  high-current  ranges  the  same  fineness 
of  regulation  which  the  rheostat  permits  on  the  low 
range.    A  test  set  thus  modified  is  shown  in  Fig.  9. 

Further  improvements  were  made  in  the  meter  shop 
testing  equipment  by  installing  a  new  loading  and  con- 
necting board,  shown  in  Fig.  14.  By  means  of  this  it  is 
possible,  when  the  load-applying  method  is  used,  to  load 
all  sizes  and  types  of  meters  conveniently,  rapidly  and 
accurately  on  110,  220  and  440  volts,  and  on  currents 
from  a  few  tenths  of  an  ampere  to  100  amp.  at  any 
power  factor,  lagging  or  leading.  A  constant  load  of 
a  few  hundred  watts  is  drawn  from  the  line,  but  the 
meter  load  is  varied  through  the  wide  limits  mentioned 
above  by  means  of  a  phantom-load  transformer,  the 
secondary  of  which  can  be  loaded  by  two  groups  of 
resistances.     Each  group  consists  of  ten  graded  units. 

By  means  of  three-way  push-button  switches  the 
meter  can  be  connected  in  series  with  any  number  of 
resistances  desired.  One  group  receives  its  current 
through  the  meter  circuit,  but  the  other  group  does  not. 
In  this  way  the  meter  load  may  be  varied,  but  the  test 
load  is  kept  constant.  By  inserting  a  slide-wire  re- 
sistance in  the  primary  circuit  of  the  phantom-load 
transformer  perfect  regulation  is  obtained  under  any 
load  condition  on  the  meter.  Another  feature  of  the 
board  is  a  special  holder  that  permits  rapidly  connect- 
ing any  type  and  size  of  meter  in  the  test  circuit. 

This  year  the  alternating-current  portable  meter  test- 
ing set  was  redesigned  so  that  maximum  load  capacity 
on  the  set  is  now  about  1000  watts 
and  the  weight  the  same  as  before. 
The  load  resistances  have  been  so  pro- 
portioned as  to  apply  between  90  per 
cent  and  100  per  cent  of  full-line 
voltage  to  the  meter.  Improvements 
in  the  regulation  were  also  made,  and 
readings  of  the  line  voltage  are  ob- 
tained more  easily  and  accurately  than 
before.  See  Fig.  7.  Further  improve- 
ments were  also  introduced  in  testing 
large  railway  meters.  Heretofore  only 
the  current  was  regulated  and  the  volt- 
age averaged  during  the  period  of  the 
test  on  an  indicating  Weston  voltme- 
ter. To  obtain  the  highest  degree  of 
accuracy  possible,  means  for  regulating 
the  voltage  on  the  meter  were  provided  so  that  with  only 
a  small  expenditure  in  battery  energy  accurate  results 
can  be  obtained  with  one  or  two  reliable  readings  in  a 
comparatively  short  period  of  time.  This  was  permitted 
by  connecting  a  fine  slide-wire  resistance  in  series  with 
the  voltmeter  and  the  potential  coil  of  the  meter.  The 
meter  is  then  tested  for  the  average  voltage  under 
which  the  particular  circuit  is  operating  during  the 
month  preceding  the  test,  monthly  tests  being  made  on 
all  railway  meters.  In  many  cases  the  circuit  voltage 
could  be  slightly  raised  for  the  time  of  the  test  to 
somewhat  above  the  average  to  be  held  by  the  tester 
with  his  regulating  rheostat.  In  some  places  where  this 
voltage  rise  cannot  be  secured  in  any  other  way,  a  set 
of  small  dry  cells  is  inserted  in  the  potential  circuit  to 
raise  the  voltage  sufficiently  to  allow  regulation. 

Although  it  did  not  appear  at  first  that  the  develop- 
ment of  instruments  for  measuring  direct  current  with- 
out the  opening  of  the  circuit  had  any  relation  to  the 
problem  of  improving  metering  apparatus  and  meter- 
test  methods,  it  was  found  later  that  these  two  prob- 
lems were  very  closely  associated.    The  so-called  direct- 


current  ratio  relay,  which  was  the  outcome  of  the  first- 
mentioned  development,  opens  up  new  possibilities  for 
metering  direct  current  or  testing  direct-current  meters. 
It  introduces  a  new  link  in  the  line  of  direct-current 
measuring  apparatus  equivalent  to  the  well-known  in 
strument  transformer  used  in  alternating-current  meas- 
urements. Details  of  this  apparatus  were  described  in 
the  Electrical  World  of  the  Oct.  2,  1915,  issue.  Very 
recently  an  instrument  of  this  type  rated  at  1500  amp. 
was  put  into  service  for  taking  curve-drawing  records 
of  the  energy  demand  of  large  direct-current  con- 
sumers.    It  is  shown  in  Fig.  15. 


CHARACTERISTICS  OF 

ELECTRIC  REVERSING  MILL 

Effect  of  Flywheel   in    Smoothing   Out  Load  Peaks, 

Energy  Consumption  Per  Ton  of  Product 

and  Operating  Expenses 

An  interesting  example  of  American  practice  in  the 
electric  operation  of  reversing  blooming  mills  was 
presented  by  J.  E.  Jefferies,  electrical  engineer  of 
the  Steel  Company  of  Canada,  at  a  recent  meeting 
of  the  Association  of  Iron  and  Steel  Electrical  Engi- 
neers. The  operation  of  a  34-in.  reversing  mill  in  the 
Steel  Company  of  Canada's  works  at  Hamilton,  Ont.. 
was  described.  This  mill  is  driven  by  the  Ilgner  sys- 
tem, which  employs  a  heavy  flywheel  in  conjunction  v/ith 
a  motor-generator  set  and  a  device  that  will  enable  the 
flywheel  to  give  up  some  of  its  stored  energy  when  the 
demand  for  power  is  great,  thus  reducing  the  peak  load 
which  would  otherwise  have  to  be  carried  by  the  motor. 
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-RELATIVE    INPUTS    TO     MILL    MOTOR    AND     FLYWHEEL 
MOTOR-GENERATOR   FEEDING    IT 

The  motor-generator  set  consists  of  an  1800-hp., 
2200-volt,  three-phase  wound-rotor  induction  motor,  a 
50-ton  flywheel,  and  two  1200-kw.,  600-volt  direct-cur- 
rent generators,  all  mounted  on  the  same  shaft.  All 
of  the  field  current  for  the  motor  and  generators  is  fur- 
nished by  a  175-kw.,  250-volt  exciter.  Two  shunt-wound 
interpole  motors,  mounted  on  the  same  shaft,  are  em- 
ployed to  operate  the  mill.  Each  of  these  units  has  a 
continuous  rating  of  3000-hp.,  so  the  two  units  are 
capable  of  delivering  momentary  peaks  of  9000  hp. 

The  characteristics  of  this  equipment  are  clearly 
shown  in  Fig.  1,  which  represents  graphically  the  kilo- 
watt input  to  the  motor-generator  set  (curve  A),  the 
variations  in  speed  of  the  motor-generator  set  (curve 
B),  the  speed  and  direction  of  the  mill  motor  (curve 
C),  and  the  input  of  the  mill  motor  (curve  D) .  While 
these  curves  are  not  an  average  of  observation,  they  are 
typical  simultaneous  curves,  and  illustrate  the  action 
of  the  slip  regulator  and  flywheel  in  minimizing  the 
fluctuations  in  power  demand.  In  this  case,  the  maxi- 
mum input  is  about  1200  kw.,  the  speed  of  the  fl.vwheeJ 
varying    between    490    maximum    and    435    minimum, 
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whereas  the  loud  on  the  mill  ran  as  high  as  3000  kw. 
Since  the  rotative  energy  of  the  flywheel  is  proportional 
to  the  square  of  the  speed  at  which  it  is  turning,  a 
reduction  of  15  per  cent  in  speed  means  27.75  per  cent 
of  the  whole  rotative  energy  of  the  flywheel  is  absorbed 
during  the  short  period  of  speed  change.  Normally, 
between   15  and  20  per  cent  reduction  of  speed  is  al- 
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FIG.    2 — EFFICIENCY    OF    FLYWHEEL    MOTOR-GENERATOR    AT 
DIFFERENT   LOADS 

lowed.  The  shaded  areas  of  curve  D  represent  revers- 
ing periods  during  which  the  rotative  energy  of  the 
mill  motor  is  returned  to  the  flywheel  set.  The  effi- 
ciency of  this  exchange  is  only  about  60  per  cent,  but 
in  steam-driven  mills  none  of  the  reversing  energy  is 
utilized.  During  some  of  the  short  passes  the  time  of 
acceleration  of  the  mill  motor  from  zero  to  full  speed 
is  only  one  and  one-half  seconds,  but  this  time  lengthens 
with  longer  passes. 

The  efficiency  of  the  set  taken  as  a  unit  is  shown  in 
Fig.   2.     It   is   based   on   approximately   1200   tons   of 
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FIG.   3 — UNIT  ENERGY  CONSUMPTION  FOR  DIFFERENT  RATES  OF 
ROLLING    STEEL 

3.5-in.  by  4-in.  billets,  all  data  being  taken  from  curves 
A  and  D  in  Fig.  1.  According  to  curve  A,  the  input  is 
139,043  kw.-sec,  which  gives  19.81  kw.-hr.  per  ton  of 
steel  and  an  average  input  of  959  kw.  During  the 
period  covered  by  the  data,  ingots  measuring  15  in. 
by  17  in.  were  handled  and  reduced  to  pieces  ranging 
from  3.5  in.  by  8.5  in.  to  8  in.  by  8  in. 
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1914 

1915 

Average 
or  Total 

MuntliH  opcrutinK 

9 

8 

12 

119,230 
23.9 
$0,100 
$0.00()!» 
$0.0045 
$0.0141 

92,022 

22.8 

$0.  1.53 

$0.00<>2 

$0.0049 

$0.0101 

174,460 
21.5 
$0,144 
$0.0015 
$0.0025 
$0.0128 

386.312 

23.4 
$0. 157 
$0.0004 
$0.0030 
$0.0140 

86.8 

Repairs  and  maiiitonaiico. 
Miscellaneous  supplies.  .  . 
Labor  in  operation 

3.5 
2.0 

7.7 

$0. 1855 

$0.1832 

$0   1038 

$0   1810 

100.0 

Ordinarily,  the  draft  in  the  first  passage  ranged  be- 
tween 2  in.  and  2.5  in.,  but  reductions  as  great  as  4  in. 
were  made  in  trials  to  see  what  the  equipment  would 
stand.  The  speed  of  the  mill  motor  at  full  torque  is 
72  r.p.m.,  and  is  125  r.p.m.  at  reduced  torque.  The 
fractional  load  readings  in  Fig.  2  were  obtained  by 
assuming  the  friction  losses  of  rotation  to  be  50  per 
cent  and  taking  readings  from  curve  D.  The  output 
was  obtained  by  plotting  a  curve  parallel  to  curve  D, 
which  allows  for  the  inefficiency  of  the  motor.  It  may 
be  pointed  out  that  the  unit  consumption  of  19.81  kw.-hr. 
per  ton  agrees  very  closely  with  curve  in  Fig.  3  taken 
from  actual  operating  conditions.  This  indicates  that 
the  efficiency  curve  is  thoroughly  reliable  under  condi- 
tions assumed;  that  is,  with  a  maximum  tonnage  and 
minimum  size  that  it  is  possible  to  turn  out  with  the 
mill. 

In  Table  I  are  given  the  operating  costs  for  the 
Hamilton  works  for  three  successive  years.     In   1913 

TABLE  II— TOTAL  COST  OF  STEEL  ROLLED  PER  TON 


Year  .                     

1913 

1914 

1915 

Average 

Total  operatina  costs  (no  overhead) 

Interest  on  investment  ($156,000) 

$0. 185 
.078 
.065 

$0. 183 
.101 
.084 

$0. 164 
.054 
.045 

$0. 181 
.073 
.060 

*Miscellaneous 

$0,328 
.126 

$0,368 
.133 

$0,263 
.115 

$0,314 
.117 

Total                               

$0,454 

$0,501 

$0,378 

$0,431 

*See  text. 

the  mill  operated  only  nine  months  out  of  the  year,  and 
the  rate  per  ton  is  high,  as  would  be  expected  for  the 
first  period  of  operation.  Considering  the  tonnage 
rolled,  1915  was  a  very  fair  year.  The  individual  items 
will  represent  very  closely  actual  continuous  running 
figures,  allowance  being  made  for  variations  in  ton- 
nage. Labor,  repairs,  maintenance  and  miscellaneous 
supplies  cost  about  $0.0198  per  ton  during  1915. 

The  total  cost  of  rolling  the  steel  per  ton  is  shown 
in  Table  II.  Obsolescence  is  not  taken  into  account 
with  depreciation,  but  the  equipment  is  considered 
valueless  at  the  end  of  twenty  years.  Energy  for  elec- 
tric light,  power  for  cranes,  pumps,  tables,  conveyors 
and  other  auxiliary  equipment  in  the  blooming  mill  are 
included  in  the  item  marked  miscellaneous.  The  largest 
item,  power  cost,  is  exact,  as  energy  is  metered.  Other 
charges  are  made  directly  with  no  estimating,  so  the 
result  is  the  exact  cost  of  rolling  the  steel.  To  permit 
comparisons,  energy  consumption  of  another  electrically- 
driven  reversing  mill  is  shown  in  Table  III. 

TABLE  III— UNIT  ENERGY  CONSUMPTION  FOR  REVERSING  MILL 


Kilowatt- 

Ingot 

Bloom, 

Elongation 

Hours 

Remarks 

Inches 

Inches 

per  Ton 

IS-in.  round 

79^by7i^^ 

4.66 

8.5 

High  carbon 

18  in.  by  20  in.  .  .  . 

3  by  8 

12.2 

17.2 

High  carbon 

18  in.  by  20  in.  .  .  . 

2  by  16 

9.2 

14.5 

Soft  steel 

18  in.  by  20  in.  .  .  . 

4  by  4 

18.5 

19.4 

17  in.  by  15in.  .  .  . 

4  by  4 

16.0 

17.9 

20  in.  by  20  in  ...  . 

5  by  5 

16.0 

19.0 

20  in.  by  20 in.  .  .  . 

8  by  8 

6.25 

12.7 
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Tests  To  Determine  Heating  of  Underground  Cables 

Practical  Methods  for  Conducting  Investigations  of  Cable  Heating  to  Determine  Safe  Load 

for  Summer  Operation  and  Results  of  Such  Tests 
By  Henry  A.  Cozzens,  Jr. 


THE  heating  of  high  voltage  underground  cables 
has  in  the  last  fevi'  years  been  given  considerable 
attention  by  underground  construction  engineers. 
The  multiplicity  of  failures  in  certain  cables  during  the 
summer  months  has  also  caused  some  operating  com- 
panies to  reduce  the  ratings  of  cables  during  such  pe- 
riods. Recently  considerable  data  on  the  heating  of 
electric  cables  have  been  brought  to  the  attention  of 
transmission  engineers.  These  data  represent  no  little 
expense  of  both  time  and  labor  and  are  the  result  of  a 
fine  grade  of  scientific  investigation.  The  experiments 
have  been  made  under  the  direction  of  experts  and  the 
data  obtained,  principally  under  experimental  conditions 
and  v^^ith  the  use  of  special  construction,  have  been  very 
helpful  in  solving  heating  problems.  Little  data  are 
available  showing  the  behavior  of  cables  in  routine  oper- 
ation in  the  every-day  duct  line  for  the  reason  that  the 
average  operating  company  will  not  provide  the  equip- 
ment to  conduct  tests. 

The  information  in  what  follows  here  is  presented  to 
illustrate  methods  for  conducting  comparative  tests 
which  possess  facility  and  cheapness  and  yet  are  accu- 


der  the  actual  conditions,  so  that  the  method  of  arbi- 
trarily placing  a  rating  on  a  cable  is  entirely  eliminated. 

Where  the  tests  are  not  routine  all  employees  of  the 
underground  department  may  be  instructed  to  report 
any  cables  which  feel  excessively  warm  to  the  touch. 
Men  engaged  in  making  manhole  inspections  or  securing 
electrolysis  data  should  pay  particular  attention  to  these 
conditions.  In  this  manner  "hot"  cables  are  reported, 
and  by  virtue  of  this  warning  attention  may  be  given 
them  immediately.  Sometimes  nothing  may  be  discov- 
ered, but  recognition  of  the  warning  is  not  in  vain. 

Upon  the  receipt  of  reports  on  "hot"  cables,  recording 
thermometers  should  be  placed  in  the  manhole  and  a 
form  of  recording  thermometer  with  an  extension  bulb 
placed  on  the  cable  sheath.  A  good  metallic  contact 
should  be  established  between  the  lead  sheath  and  the 
bulb,  and  then  several  layers  of  cheesecloth  or  felt 
wrapped  around  the  sheath  at  the  point  of  application. 
This  causes  no  undue  retention  of  the  heat.  The  re- 
cording thermometers  should  be  checked  at  intervals 
during  the  test  with  standard  thermometers  to  insure 
against  faulty  contact  or  mechanical  troubles  with  the 
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FIG.    1 — TEMPERATURE    TEST    ON    A    4/0,    FOUR-CONDUCTOR,    2400-VOLT    PAPER-INSULATED    LEAD-COVERED   CABLE   UNDER    LOAD 


rate  enough  for  the  purpose  of  determining  the  proper 
load  at  which  to  operate  cables.  These  tests  can  be 
made  by  any  operating  engineer  at  little  cost  and  the 
data  applied  to  meet  local  conditions. 

The  current  carrying  capacity  of  a  cable  is  influenced 
mostly  by  the  characteristics  and  properties  of  the 
medium  which  surrounds  it.  If  the  cable  is  placed  in  a 
conduit  line,  the  conditions  which  influence  the  rating 
are  the  size  and  number  of  the  cables  near  the  one  in 
question  and  the  load  conditions  affecting  each.  The 
radiating  or  heat  dissipating  ability  of  both  the  cable 
and  the  duct  line  are  other  conditions  which  affect  the 
loading.  The  primary  condition,  however,  is  the  ther- 
mal characteristic  of  the  insulation  or  the  ability  of  the 
insulation  to  stand  high  temperature  without  deteriora- 
tion. 

These  factors  are  affected  in  turn  by  local  conditions 
so  that  it  becomes  somewhat  of  a  problem  to  definitely 
decide  the  matter  of  ratings.  Hence  it  is  important 
that  individual  companies,  as  the  need  requires  or  by 
periodic  routine  tests,  record  the  temperatures  of  cable 
sheaths  from  time  to  time.  The  ratings  can  then  be  de- 
termined from  this  data,  which  have  been  obtained  un- 


instruments.  The  duration  of  the  test  should  be  several 
days  so  as  to  secure  an  average  of  operating  condition. 

The  current  on  the  cable  may  be  obtained  from  the 
half  hourly  readings  taken  by  the  operator  in  a  sub- 
station at  either  end  of  the  line,  and  these  values  may 
be  checked  by  the  use  of  split-core  transformers  with 
instruments.  In  many  instances  the  heating  may  be 
due  to  excessive  loading,  which  is  sometimes  caused  by 
carelessness  on  the  part  of  the  operator.  Hence  these 
readings  may  be  obtained  at  some  later  date  when  the 
operator  is  unaware  that  thermometers  are  on  the  feeder, 
so  that  he  will  have  no  cause  to  deviate  from  his  usual 
method  of  operation.  These  readings  should  then  be 
plotted  against  time  as  shown  in  the  accompanying  illus- 
trations. If  the  heating  is  found  to  be  uniform  for 
the  entire  length  of  cable  and  maintained  for  only 
short  periods,  arrangements  can  be  made  to  use  addi- 
tional cables  over  such  periods.  If  the  heating  is  con- 
tinuous and  is  only  present  in  spots  other  tests  should 
be  made  and  provisions  taken  to  reduce  the  load  or 
replace  the  faulty  sections. 

In  Fig.  1  is  shown  a  graphic  record  of  a  test  made 
on  a  feeder  between  a  substation  and  several  manufac- 
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turinti:  plants.  The  cable  consisted  of  a  4/0,  four-con- 
(luftor,  210()-volt  paper-insulated,  lead-covered  cable. 
The  insulation  was  3/Ii2  in.  around  each  conductor  with 
a  3/32  in.  belt  over  all.  If  the  empirical  rule  of  one  am- 
pere load  per  thousand  circular  mils  of  cross-sectional 
area  were  followed,  the  current  carrying  capacity  of  this 
cable  would  be  between  215  to  225  amp.  The  average 
loading  while  in  service  was  in  excess  of  the  value,  reach- 
ing a  maximum  of  325  amp.  on  one  phase  and  350  on  the 
other.  In  this  case  the  heating  was  due  to  the  PR  losses 
of  the  conductors.  Investigation  showed  that  a  con- 
sumer had  without  warning  connected  his  whole  load  to 
the  feeder  because  of  shutting  down  his  private  plant. 

This  method  of  investigation  is  not  as  accurate  as 
might  be  expected  under  conditions  as  they  exist  in  a 
laboratory.  The  observations  are,  however,  accurate 
enough  for  use  as  a  basis  for  load  reduction  or  for  the 
adoption  of  other  means  to  eliminate  the  heating. 

It  has  been  established  that  the  maximum  copper 
temperature  of  a  paper,  insulated  cable  for  safe  con- 
tinued operation  is  85  deg.  C.  or  185  deg,  Fahr.  There 
are  various  formulas  for  deriving  the  temperature  dif- 
ference between  the  conductor  and  the  lead  sheath.  The 
results  from  the  use  of  these  formulas  indicate  that  the 
difference  is  in  the  neighborhood  of  25  to  50  deg.  There 
is  a  considerable  difference  of  opinion  on  this  question. 


by  a  7/32  in.  belt,  over  which  the  lead  sheath  is  placed. 
Considerable  trouble  due  to  frequent  burnouts  was  ex- 
perienced with  this  cable,  and  it  became  excessively 
heated  in  spots.  Thermometers  placed  in  various  loca- 
tions revealed  that  the  cable  would  be  hot  in  one  man- 
hole and  comparatively  cold  in  another.  The  carrying 
capacity  should  have  been  in  the  vicinity  of  160  amp., 
but  the  load  rarely  exceeded  120  amp.  The  hot  spots 
and  the  reduced  operating  load  precluded  placing  the 
cause  as  losses  in  the  conductors.  Thermometers  in  one 
of  the  hottest  manholes  gave  data  as  plotted  in  Fig.  2. 
This  cable  had  been  in  service  six  or  seven  years  and 
was  known  to  have  been  overloaded  at  intervals.  It  is 
of  interest  to  note  in  the  illustration  that  the  cable 
failed  with  the  sheath  temperature  at  175  deg.  Fahr. 
after  carrying  a  load  averaging  but  125  amp.  for  sev- 
eral hours.  Evidently  the  excessive  heating  was  due  to 
dielectric  losses.  Paper  removed  from  the  cable  showed 
the  effects  of  excessive  heating  at  earlier  periods.  It 
had  a  peculiar  odor  and  showed  few  traces  of  the  com- 
pound, resembling  thickly  oiled  paper  light  in  color. 
The  heating  had  caused  the  compound  to  flow  to  the 
lower  sections  of  the  cable,  rendering  the  vacant  parts 
very  low  in  resistance  value.  The  losses  due  to  the 
leakage  currents  in  the  baked  out  paper  are  represented 
as  heat,  to  be  added  to  the  heat  caused  by  the  load 
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FIG.    2 — TEMPERATURE   TEST   ON   A   2/0,   THREE-CONDUCTOR,     13,200-VOLT,    PAPER-INSULATED    LEAD-COVERED    CABLE    UNDER    LOAD 


and  inquiry  among  operating  companies  has  shown  a 
range  of  10  deg.  to  twice  the  sheath  temperature. 

The  method  of  taking  the  temperature  of  the  sheath 
as  described  gives  a  result  which  is  lower  in  value  than 
the  true.  In  the  first  place  the  temperature  of  the  sheath 
is  taken  in  the  manhole,  which  is  often  ventilated, 
thereby  increasing  the  radiation.  In  addition  there  are 
errors  in  the  method  of  obtaining  contact  between  the 
thermometer  bulb  and  the  sheath,  so  that  the  tempera- 
ture of  the  sheath  as  plotted  in  the  illustrations  is  less 
than  that  which  actually  exists.  This  condition  is  ap- 
preciated and  accepted  in  lieu  of  more  exacting  test 
methods.  The  conclusions,  therefore,  as  to  the  extent 
of  the  heating  are  taken  as  less  serious  than  actually 
exist.  It  is  obvious  that  the  hottest  part  of  the  duct 
line  is  half  way  between  the  manholes — a  difficult  point 
at  which  to  observe  temperatures  regularly. 

The  safe  maximum  operating  temperature  for  lead 
sheaths  has  been  taken  from  90  deg.  to  150  deg.  Fahr. 
A  fair  average  would  be  about  130  deg.  Fahr.  This 
value  may  be  safely  accepted  as  a  criterion  and  the  load 
adjusted  accordingly,  so  as  not  to  cause  the  temperature 
of  the  sheath  to  exceed  this  value.  The  remedy  in  the 
case  illustrated  in  Fig.  1  was  merely  to  reduce  the  load 
on  the  feeder  enough  to  restore  normal  temperature. 

In  Fig.  2  a  different  phase  of  cable  heating  is  shown. 
The  cable  consists  of  a  2/0,  three-conductor,  13,200-volt 
paper-insulated  construction  with  a  lead  sheath.  The 
insulation  is  7/32  in.  around  each  conductor,  surrounded 


carried  by  the  conductors.  As  the  insulation  becomes 
heated,  its  resistance  decreases,  allowing  the  passage  of 
greater  currents.  In  this  way  the  leakage  increases 
and  the  heating  becomes  cumulative,  so  that  the  depre- 
ciation of  the  cable  increases  until  failure  occurs.  As 
the  losses  increase  the  current  carrying  capacity  must 
be  reduced  so  as  to  maintain  the  sheath  temperature 
within  reasonable  limits.  Cases  are  on  record  where  the 
dielectric  resistance  was  so  low  as  to  cause  heating  with 
but  the  potential  and  no  load  on  the  cable. 

It  is  the  practice  of  some  companies  to  record  the 
manhole  temperatures  and  in  others  to  record  the  tem- 
perature in  an  idle  duct.  As  will  be  noted  from  the 
curves,  the  manhole  temperature  is  influenced  but  little 
by  wide  variations  of  the  sheath  temperature.  Since 
the  manholes  are  often  ventilated  the  temperature  rec- 
ord would  rarely  arouse  suspicion  if  but  one  or  two 
cables  in  the  manhole  became  heated. 

The  practice  of  taking  temperatures  is  also  of  value 
in  determining  the  current  carrying  capacity  of  cables 
during  the  summer  months.  Local  conditions  may  af- 
fect one  cable,  so  as  to  m^ke  the  safe  current  carrying 
capacity  much  less  than  for  another  of  the  same  size, 
but  in  a  different  locality.  Companies  experiencing  a 
multiplicity  of  cable  failures  during  summer  months 
may  reduce  the  carrying  capacity  arbitrarily;  however, 
actual  tests  made  on  cables  with  which  difficulty  is  ex- 
perienced will  give  in  a  more  practical  way  results  upon 
which  to  base  the  amount  of  such  reduction. 
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Centrifugal  Versus  Reciprocating  Boiler 

Feed  Pumps 

Comparisons  of  Performance  Under  Different  Operating  Conditions,  Use  of  Steam  Turbine 
and  Motor  Drive  and  a  Practical  Method  for  Calculating  Power  Requirements 

By  M.  William  Ehrlich 


WHERE  continuous  operation  of  generating  sta- 
tions is  essential,  first  cost  and  economy  are 
often  sacrificed  for  reliability.  In  boiler  plant 
operation,  therefore,  the  centrifugal  pump  with  steam- 
turbine  drive  is  being  favorably  considered  as  an  aux- 
iliary in  the  stations  of  many  central  electric  lighting, 
heating  and  power  companies.  Combinations  of  steam 
and  electric  drive  for  duplicate  pump  units  are  likewise 
finding  favor. 

While  the  general  use  of  the  centrifugal  pump  started 
about  ten  years  ago,  its  invention  can  be  traced  back 
more  than  200  years  to  Denis  Papin  in  Hesse,  Germany, 
who  brought  out  the  first  centrifugal  design.  The  de- 
velopments have  been  very  slow.  Even  as  late  as  the 
middle  of  the  nineteenth  century  mathematicians  fig- 
ured that  this  form  of  pump  would  serve  satisfactorily 
only  against  very  low  heads,  not  inore  than  20  ft.,  and 
to  this  some  engineers  agreed.     They  reasoned  that  if 


ciency.  At  a  capacity  of  about  200  gal.  a  minute  an 
efficiency  of  50  per  cent  may  be  expected.  Below  this 
point  the  efficiency  falls  off  very  rapidly,  and  for  this 
reason  small  centrifugals  are  not  usually  recommended. 

Centrifugal  versus  Reciprocating  Pumps 

The  choice  of  a  pump  for  power  plant  auxiliary  serv- 
ice involves  the  proper  consideration  of  first  cost  in- 
stalled and  over-all  economy  in  meeting  particular  con- 
ditions which  embodies  efficiency  of  the  unit,  the  steam 
or  electrical  energy  consumption,  upkeep  and  fixed 
charges.  In  the  moderate  and  larger  sizes  the  centrifu- 
gal pumping  unit,  either  motor  or  turbine  driven,  com- 
pares favorably  in  first  cost  with  reciprocating  steam 
pumps.  The  centrifugal  is  compact  and  occupies  a 
small  floor  space  for  its  size,  and  is  therefore  suitable 
where  space  conditions  are  important.  In  small  sizes 
the   centrifugal   pump    is   relatively    uneconomical,    re- 


FIG.   1- 


-A   TWO-STAGE    MOTOR    DRIVEN    CENTRIFUGAL 
BOILER    FEED     PUMP 


FIG.    2- 


-A    FOUR-STAGE    STEAM    TURBINE    DRIVEN    CENTRIFUGAL 
BOILER   FEED   PUMP 


a  decrease  in  the  head  against  which  the  pump  had  to 
operate  would  increase  the  eflficiency,  then  if  the  head 
were  increased  sufficiently  the  pump  efficiency  would 
become  zero,  and  no  useful  work  performed.  Improper 
design  gave  ground  for  this  theory. 

The  underlying  principles  of  the  centrifugal  pump 
have  been  mastered,  however,  and  by  developing  the 
design  of  the  components  a  highly  efficient  machine 
with  different  characteristics  has  resulted. 

Performances  under  many  different  conditions  and 
for  various  services  show  that  the  modem  centrifugal 
unit  is  well  suited  for  pumping  moderate  and  large 
quantities  against  almost  any  practical  head  and  at 
reasonable  efficiencies.  When  steam  turbines  and  high- 
speed electric  motors  are  used  for  driving  the  centrifu- 
gal pump,  it  is  suitable  for  many  of  the  services  that 
heretofore  have  been  filled  only  by  direct  acting  recip- 
rocating pumps.  Since  the  reciprocating  plunger  or 
piston  type  steam  pump  and  the  centrifugal  have  dif- 
ferent characteristics  their  use  depends  on  service 
conditions. 

In  small  sizes  the  centrifugal  pump  has  a  low  effi- 


quiring  a  large  supply  of  steam  for  the  turbine,  or 
energy  for  the  motor,  but  in  moderate  sizes  the  economy 
compares  favorably  with  that  of  the  reciprocating  steam 
pump. 

Electric  motors  and  steam  turbines  operate  at  rela- 
tively high  speeds,  and  may  be  either  connected  direct 
to  the  pump  or  through  a  reduction  gear.  Modern  cen- 
trifugal pumps  are  not  ordinarily  built  for  low  heads 
to  operate  at  high  speeds,  because  the  efficiency  would 
be  low.  The  unit  should  also  be  run  at  or  near  full 
capacity  for  highest  efficiency,  since  it  cannot  be  effi- 
ciently regulated  for  wide  ranges  of  discharge.  Its 
overload  capacity  is  poor,  thus  the  size  of  centrifugal 
pumps  selected  must  be  based  on  the  maximum  load  and 
not  on  average  conditions.  By  dividing  the  work 
among  several  units  highest  results  can  be  obtained. 
The  centrifugal  unit  is  of  simple  construction  without 
air  chambers  or  valves,  and  delivers  a  steady  flow  of 
water  so  essential  to  the  accuracy  of  measuring  instru- 
ments used  in  power-plant  operation.  It  may  be  oper- 
ated at  a  low  maintenance  and  repair  cost.  Under  con- 
ditions where  the  load  fluctuates,  and  requires  a  varia- 
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ble  pump  speed,  the  reciprocating  .steam  pump  will  be 
found  preferable,  since  the  economy  of  a  centrifugal 
pump  is  poor  for  such  conditions. 

The  direct-acting  reciprocating  steam  pump  is  suit- 
able for  both  the  high  and  low  heads  found  in  boiler 
plant  practice.  Its  speed  may  be  varied,  and  it  may 
be  easily  regulated  for  the  load  by  throttling.  The  size 
of  the  pump  for  ordinary  service  may  also  be  propor- 
tioned for  the  normal  head.  Because  of  this  flexibility 
to  meet  operating  conditions,  the  reciprocating  pump 
shows  a  reasonably  fair  steam  economy.  The  first  cost 
of  the  pump  is  not  high,  but  attention  is  necessary  in 
operation  to  renew  valves  and  packing.  To  take  care 
of  the  inherent  leakage,  slippage  and  for  slight  over- 
loads, it  is  customary  practice  to  select  a  steam  pump 
with  a  theoretical  capacity  of  twice  the  normal  demand 
of  the  boilers. 

Reciprocating  steam  pumps  and  electric  centrifugal 
pumps  are  sometimes  installed  in  combination  so  that 
each  unit  may  operate  separately  or  in  parallel  to  secure 
the  greatest  economy.  In  Fig.  1  is  shown  a  two-stage 
motor-driven  centrifugal  pump,  which  is  used  for  boiler 
feeding.  In  this  plant  reciprocating  steam  pumps  are 
also  used  in  the  same  service. 

While  practice  has  shovra  that  for  central  station 
power  plant  service,  the  steam  turbine-driven  pump  is 
most  reliable,  and  that  motor-driven  pumps  are  often 
advisable  as  duplicate  units  or  relays,  it  is  still  a  de- 
batable question  whether  centrifugal  pumps  for  boiler 
feed  are  desirable  in  plants  of  less  than  3000  boiler- 
horsepower  and  125  lb.  pressure.  The  minimum  size  of 
installation  seems  to  be  a  250-gal.  per  minute  unit  oper- 
ating against  300  ft.  total  head  requiring  a  40-hp.  elec- 
tric motor  or  steam  turbine,  the  pump  being  a  3-in., 
three-stage  unit. 

Selecting  Centrifugal  Feed  Pump 

There  are  many  types  of  centrifugal  pumps  when 
those  of  the  various  manufacturers  are  considered.  They 
may,  however,  be  classed  in  two  main  groups — the 
"volute"  and  the  "turbine"  pumps.  The  chief  difference 
is  that  in  the  turbine  type  diffusion  vanes  are  provided, 
through  which  the  water  must  pass,  while  in  the  volute 
type  a  whirlpool  chamber  is  used.  The  turbine  pump  is 
so  called  because  of  its  circular  casing,  while  the  volute 
design  has  a  spiral  casing. 

The  mechanical  details  involved  in  the  construction 
of  the  various  makes  of  pumps  have  resulted  in  inde- 
pendent features.  On  the  whole,  when  high-grade 
pumps  are  considered,  there  is  very  little  choice  left  as 
to  type,  since  the  working  efficiencies  are  practically 
equal.  For  large  size  pumps,  impellers  with  a  double 
water  entrance  have  been  found  advantageous,  whether 
of  the  open  or  closed  pattern.  This  is  necessary  for 
hydraulic  balance,  and  pumps  so  constructed  are  com- 
monly called  "double-suction"  centrifugals.  With  such 
pumps  two  suction  inlets  may  be  used,  although  it  is 
common  to  provide  only  one  connection. 

For  total  heads,  not  in  excess  of  150  ft.,  single-stage 
pumps  may  be  used.  For  greater  heads  the  pumps  are 
compounded,  being  arranged  for  series  operation,  so 
that  the  discharge  from  one  impeller  becomes  the  suc- 
tion of  the  next,  and  all  are  housed  in  one  casing.  Each 
stage  is  good  for  about  100  to  130  ft.  head,  and  by  mul- 
tiplying the  number  of  stages,  a  pump  for  any  head 
may  be  built  up.  A  four-stage  centrifugal  boiler  feed 
pump  of  this  type  and  driven  by  a  steam  turbine  is 
shown  in  Fig.  2.  The  practical  efficiency  range  of  the 
centrifugal  is  from  less  than  50  to  more  than  70  per 
cent,  according  to  capacity  rating  of  the  pump. 

The  characteristics  of  the  centrifugal  are  such  that 
the  impellers  required  for  any  given  service  must  be 
designed    with    suitable    proportions    for    that    service. 


Otherwise  it  will  be  difficult  to  meet  the  conditions  and 
the  operating  efficiency  will  also  be  reduced.  In  the 
diagram,  Fig.  3,  are  shown  typical  characteristic  curves 
of  a  high-speed  centrifugal  pump  suitable  for  motor  or 
turbine  drive.  The  performance  curves  are  for  a  pump 
operating  at  constant  speed,  and  the  variations  are  all 
related  to  the  normal  rating,  which  is  the  most  economic 
pump  capacity.  It  will  be  noted  that  any  change  in 
head  means  a  change  in  capacity,  the  capacity  increas- 
ing as  the  head  is  reduced.  The  efficiency  is  maximum 
where  the  pump  operates  under  rated  conditions,  and 
the  normal  full-load  rating  of  the  motor  is  utilized  at 
this  point.  This  is  because  the  capacity  and  head  of  a 
centrifugal  have  a  fixed  relation. 

In  tracing  the  pump  characteristics  as  shown  by  the 
curves  in  Fig.  3,  it  should  be  borne  in  mind  that  the 
Max.Efficiencua-l-  Rafina 
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FIG.   3 — CENTRIFUGAL  BOILER  FEED  PUMP  CHARACTERISTICS  FOR 
OPERATION  AT  CONSTANT  SPEED 

power  curve  represents  the  brake-horsepower  required 
to  maintain  the  pump  speed  constant  with  increase  in 
capacity.  The  starting  point  is  at  zero  capacity.  With 
ihe  discharge  valve  closed,  the  pump  does  no  useful 
work,  but  merely  revolves  the  water  within  itself,  and 
the  pressure  thus  generated  or  the  equivalent  head  is 
even  slightly  in  excess  of  the  actual  total  or  rated  head. 
When  the  valve  is  opened  and  the  capacity  increased, 
the  power  consumed  becomes  greater  and  the  efficiency 
is  also  increased,  for  the  friction  and  internal  losses 
are  reduced.  When  the  pump  rating  or  economical 
capacity  is  reached,  the  pump  operates  against  the  rated 
head  and  consumes  the  power  applied  at  a  maximum 
efficiency.  As  the  delivery  of  the  pump  is  increased 
above  its  rating,  the  developed  head  is  gradually  de- 
creased, likewise  the  efficiency,  and  consequently  a  little 
more  power  is  consumed.  It  is  therefore  realized  that 
considerable  importance  is  attached  to  a  careful  deter- 
mination of  the  exact  operating  conditions  when  select- 
ing a  centrifugal  pump  for  any  specified  installation. 
The   main   considerations   are   the   head   and   capacity. 

Power  Requirements 

For  boiler  feed  service  the  size  of  centrifugal  pump 
required  may  be  determined  from  the  formula  G.  P.  M. 
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=  boiler-horsepower  X  0.06.  The  total  head  against 
which  the  pump  is  to  operate  must  be  carefully  deter- 
mined. It  is  made  up  of  five  factors — suction  lift,  dis- 
charge head,  pressure  pumped  against,  pipe  friction, 
and  velocity  head.  If  the  temperature  of  the  feed  water 
to  be  handled  by  the  pump  exceeds  115  deg.  Fahr.,  it 
should  be  fed  by  gravity,  as  difficulty  will  be  experienced 
in  raising  the  hot  water  by  pump  suction.  In  such  case 
the  pump  would  be  operating  under  a  suction  head,  and 
the  distance  from  the  water  level  to  the  center  of  the 
pump  should  be  deducted  from  the  total  to  arrive  at 
the  normal  head.  The  discharge  head  is  the  vertical 
distance  between  the  center  line  of  the  pump  and  the 
level  to  which  the  water  is  delivered.  The  pressure  is 
usually  the  boiler  steam  pressure  in  pounds  per  square 
inch,  which  multiplied  by  2.3  gives  the  equivalent  feet. 


600 


in  U.  S.  gallons  per  minute,  which  corresponds  to  a 
discharge  velocity  of  10  to  12  ft.  per  second.  This  gives 
a  basis  for  a  size  rating  and  centrifugals  are,  therefore, 
commonly  designated  by  the  diameter  of  the  discharge 
nozzle.  The  sizes  from  3  in.  to  10  in.  corresponding 
to  the  normal  capacity  are  also  given  on  the  bottom 
scale  of  Fig.  4. 

By  the  use  of  this  diagram  for  a  given  condition,  the 
size  and  number  of  stages  of  the  pump  and  the  horse- 
power of  the  driving  unit  may  be  determined  directly. 
In  plotting  these  values  for  convenient  reference,  the 
guarantees  offered  by  manufacturers,  test  results  and 
actual  installations  were  included  in  the  considerations. 
The  average  performance  of  a  number  of  pumps  of  dif- 
ferent makes  was  determined,  and  thus  the  values  rep- 
resent fair  commercial  practice. 

In  using  the  diagram,  find  the  capacity  on  the  lower 
scale,  then  for  a  condition  of  1000  gal.  per  minute 
against  a  total  head  of  350  ft.,  the  following  is  found: 
Above  the  capacity  a  6-in.  pump  is  indicated,  and  fol- 
lowing to  the  line  of  head  gives  three  stages.  By  read- 
ing from  this  point  of  intersection  to  the  power  scale 
145  brake-horsepower  is  shown  as  the  required  rating 
of  driving  unit.  The  nearest  commercial  size  above  this 
would  be  installed,  which  means  a  150-hp.  electric  motor 
or  steam  turbine. 
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FIG.    4 — DIAGRAM    THAT    SHOWS    POVl^R   REQUIRED   TO    OPERATE 
CENTRIFUGAL    PUMPS 

The  friction  head  is  determined  from  the  size  and 
length  of  piping  with  its  number  of  elbows  and  the 
water  handled.  In  pumping  through  a  feed  water 
heater,  the  friction  in  the  heating  coils  must  also  be 
added.  The  velocity  head  in  a  well-designed  system  will 
range  between  1.5  ft.  and  2.5  ft,,  and  is  equal  to  the 
square  of  the  velocity  in  feet  per  second  aft  the  pump 
nozzle  divided  by  64.4. 

Having  determined  the  normal  head  and  capacity  of 
the  pump,  the  next  step  is  to  find  the  size  of  motor  or 
steam  turbine  required  for  driving  it.  The  efficiency  of 
the  centrifugal  unit  depends  on  its  rating,  and  this 
variable  must  be  taken  into  consideration.  In  the  dia- 
gram of  Fig.  4  the  sizes  of  motor  and  turbine  are  given 
for  different  conditions  of  combined  normal  head  and 
capacity.  These  sizes  are  proportioned  on  the  variable 
efficiency  corresponding  to  rated  capacity.  The  driving 
unit  may  thus  be  selected  without  computation.  The 
diagonal  lines  represent  the  normal  head,  including 
friction,  and  range  from  200  to  700  ft.  Alongside  the 
head  marked  is  given  the  number  of  stages  the  pump 
should  consist  of  to  operate  against  it. 

Centrifugal  pumps  are  usually  rated  on  the  delivery 
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Surface  Tension  Jet  Recorder 

Valdemar  Poulsen,  the  Danish  scientist,  has  evolved 
an  instrument,  the  action  of  which  is  based  essentially 
on  the  alteration  of  the  surface  tension  of  a  mercury 
jet  by  direct,  alternating  or  even  high-frequency  cur- 
rent. In  patent  No.  1,198,270  two  applications  of  the 
principle  are  shown.  In  one  the  current  in  the  signal 
circuit  causes  the  mercury  jet  to  be  deflected  and  in 
the  other  the  jet  is  differentially  broken  up  into  sepa- 
rate globules  by  the  current,  and  thereby  is  made  to 
operate  a  relay  in  accordance  with  the  received  im- 
pulse. The  apparatus  consists  of  a  jet  of  liquid  (strong 
or  weak  electrolyte 
or  preferably  mer- 
cury or  a  liquid 
metal  alloy),  which 
while  it  is  still  co- 
herent and  not  dis- 
solved into  separate 
drops,  is  in  contact 
with  a  substance 
which  forms  with  it 
a  system  consisting 
of  an  electrolyte  and 
an  electrode,  through  which  the  signal  currents  are 
led  by  means  of  another  electrode.  In  one  form,  a  tube- 
of  glass  or  iron,  in  which  is  found  mercury,  under  suit- 
able pressure  produces  a  jet  only  a  fractional  part  of  a 
millimeter  in  diameter.  The  still  coherent  part  of  the 
jet  touches  a  piece  of  glass  which  is  partly  encompassed 
by  a  body  of  porous  nature,  kept  moistened  with  a  solu- 
tion of  caustic  potash.  Around  the  body  is  wound  a 
platinum  wire  serving  as  a  conductor  and  at  the  same 
time  acting  as  the  one  electrode,  the  mercury  jet  form- 
ing the  other.  As  soon  as  an  alteration  in  the  potential 
difference  between  the  wire  and  the  mercury  arises 
owing  to  the  signal  currents,  the  coherent  part  of  the 
mercury  jet  is  altered  so  that  the  jet  is  bent  aside.  In 
a  modified  form  the  lower  end  of  the  tube  has  a  moist- 
ened ring-shaped  piece  of  bone  arranged  about  it.  Each 
signal  current  in  the  signal  circuit  causes  the  coherent 
part  of  the  jet  to  vary  its  length.  Thus,  during  the 
passage  of  signal  currents  through  the  signal  circuit, 
the  jet  and  the  contact  will  alternately  open  and  close 
the  local  circuit  in  which  the  latter  is  interposed. 
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STATION   AND   OPERATING   PRACTICE 

i  Deparfnirnf  Devoted  to  Problein.s  of  Ins'tallationy  Operation  and  Maintenance  of  Equip- 
ntvnt  for  Economical  Generation  and  J)isfril)nfion  of  Electrical  Energy 


Village  Street  Lighting  from  Three-Wire 

Lighting  Transformers 

Village  street  lighting  in  scattered  rural  districts  is 
now  being  economically  handled  by  the  Cumberland 
County  Power  &  Light  Company  of  Portland,  Me.,  by 
the  use  of  three-wire  distribution  from  commercial 
lighting  transformers.  As  shown  in  the  accompanying 
diagram,  120-volt  multiple  incandescent  lamps,  usually 
rated  at  40  watts  each,  are  connected  between  one  side 
of  the  line  and  the  neutral,  a  time  switch  being  in- 
stalled between  the  transformer  secondary  and  the 
lamps.  This  arrangement  enables  street  lighting  to  be 
supplied  with  minimum  investment  considerably  below 
series  distribution  cost.  A  No.  6  wire  suffices  for  the 
multiple  street  lighting  feed,  and  the  same  fixtures  can 
be  employed  later  in  series  service  when  the  growth  of 
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METHOD    OF    CONNECTING    STREET    LAMPS    TO    THREE-WIRE 
LIGHTING   TRANSFORMER 

the  load  warrants  such.  A  first-class  time  switch  such 
as  employed  costs  around  $40,  and  the  saving  in  long 
series  feeds  from  one  village  to  another  is  so  large  that 
a  class  of  business  formerly  regarded  as  impracticable 
financially  in  many  cases  is  now  made  attractive. 
About  eighty  lamps  are  in  service  in  scattered  street 
lighting  installations  in  the  villages  of  Sebago  Lake, 
Standish,  West  Buxton  and  HoUis,  Me.,  and  the  supply 
of  even  four  or  six  street  lamps  from  a  commercial 
lighting  transformer  is  reported  profitable  under  the 
foregoing  arrangement. 


shade  of  blue  is  sufficient  indication  that  the  oil  should 
be  dried  by  filtering.  It  may  be  pointed  out  that 
other  substances  giving  a  deeper  tint  than  copper  sul- 
phate may  be  used,  the  only  requirement  being  that 
they  dissolve  quickly  in  water  but  not  in  oil. 


Steam  Station  Equipment  and 

Generating  Costs 

David  Elwell,  electrical  engineer,  Lockwood,  Greene 
&  Company,  Boston,  in  a  paper  presented  before  the 
recent  New  England  N.  E.  L.  A.  convention  summarized 
the  economic  advantages  of  central  station  service  for 
large  power  users  and  emphasized  the  effect  of  low  cost 
per  unit  of  capacity  and  output  upon  competitive  condi- 
tions of  energy  production.    He  advised  central  stations 
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FIGS.    1    AND    2 — STEAM    CONSUMPTION    OF    SMALL    AND    LARGE 
STEAM    TURBINES 


~  !  .    A  Simple  Test  for  Moisture  in 

Transformer  Oil 

While  the  only  thorough  test  for  suitability  of  oil 
for  transformers  and  oil  switches  can  be  made  with 
high-tension  testing  apparatus,  very  good  indications 
of  the  presence  of  moisture  have  been  obtained  by  J.  K. 
Mackie,  superintendent  of  the  Connecticut  Power  Com- 
pany, as  follows:  A  sample  of  the  oil  to  be  tested  is 
drawn  from  the  bottom  of  the  transformer,  oil  switch 
or  storage  tank.  (Samples  from  the  upper  parts  of  the 
tank  are  not  considered  as  suitable  for  the  test  as  water 
is  heavier  than  oil  and  usually  collects  at  the  bottom.) 
In  the  sample  thus  taken  is  placed  powdered  anhydrous 
copper  sulphate.  If  moisture  is  present  the  copper  sul- 
phate will  be  dissolved,  producing  a  blue  color  that  will 
diffuse  through  the  oil  if  moisture  is  in  suspension. 
Since  enough  copper  sulphate  is  added  to  insure  a  sat- 
urated solution,  the  intensity  of  the  blue  tint  will  be  a 
measure  of  the  amount  of  moisture  present.  As  small 
percentages  of  moisture  have  a  very  deleterious  effect 
on  the  dielectric  strength  of  oil,  however,  the  lightest 
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dealing  with  difficult  power  situations  to  make  rates 
based  upon  their  own  costs  and  thus  be  able  to  deliver 
energy  at  less  than  the  private  power  plant. 

For  demands  up  to  about  200  kw.  he  explained  that 
the  cost  of  privately  generated  power  so  exceeds  that 
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-RELATION    BETWEEN    COST    OF    PRODUCTION    AND    LOAD- 
FACTOR    IN    A    SMALL   PLANT 


of  purchased  power  at  equitable  rates  that  there  is  no 
chance  for  argument  against  the  latter,  assuming  the 
existence  of  no  important  steam  or  power  requirements 
outside  those  for  electrical  generation.  The  well-known 
advantages  of  diversified  load  were  discussed  at  length 
in  the  paper,  and  the  curves  shown  in  Figs.  1  to  7  pre- 
sented, which  give  relations  between  cost,  capacity,  load 
factor  and  the  like  under  average  operating  conditions. 


Construction  of  Power  Lines  for  Western 
Logging  Service 

The  problem  of  getting  power  to  the  point  of  service 
in  a  Western  logging  camp  is  often  an  important  one 
in  planning  an  electric  logging  installation.  While  this 
use  of  electric  power  is  still  new,  special  interest  at- 
taches to  the  cost  of  such  work.  Some  of  the  more 
common  problems,  together  with  cost  data,  were  pre- 
sented in  a  paper  by  Allen  E.  Ransom  presented  before 
the  recent  Pacific  Logging  Congress.  The  probable 
power  requirement  of  a  two-engine  logging  camp  is 
estimated  as  follows :  Two  electric  donkeys,  300  hp. ; 
blacksmith  shop,  10  hp. ;  camp  lighting  installation,  5 
hp. ;  portable  compressed  air  plant,  15  hp. ;  heating  and 
cooking  (possible  with  cheap  power),  30  hp. ;  total  de- 
mand, 360  hp. 

All  of  this  load  is  seldom  on  at  one  time,  so  that  the 
rating  of  the  transformer  station  or  mill  plant  available 
for  use  at  the  camp  may  be  taken  as  300  hp.,  or  on  the 
basis  of  1  kw.  at  the  generating  or  substation  plant 
for  each  horsepower  used  at  the  camp.  A  transformer 
rating  of  300  kw.  in  three  100-kw.  units  is  recom- 
mended. The  voltage  used  on  the  donkeys  is  generally 
440,  and  the  transformers  can  be  provided  with  taps 
for  either  220  or  110  volts  for  the  other  requirements 
of  the  camp.  The  following  sizes  of  line  conductors 
Mr.  Ransom  has  found  to  apply  to  a  camp  of  300  kw. 


where  the  loss  in  power  in  the  installations  can  be  kept 
below  10  per  cent: 

SIZES   OF   LINE   CONDUCTORS   TO   SERVE   300-KW.    LOGGING 
INSTALLATIONS 


Distance  from 

Voltage  at 

Size  of 

Weight  of  Wire 

Source  of 

Camp 

Copper 

Per  1000  Ft 

Power 

Transformer 

Wires 

(Single) 

4  to    6  miles 

2,200 

No.  2 

200  lb. 

8  to  10  miles 

6,600 

No.  4 

126  lb. 

12  to  If)  miles 

13,200 

No.  6 

80  lb 

20  to  25  miles 

22,000 

No.  6 

80  lb. 

The  line  separations  for  the  voltages  specified  should 
be  as  follows:  220  volts,  18  in.;  6600  volts,  24  in  • 
13,200  volts,  30  in.;  22,000  volts,  36  in.  The  length  of 
spans  will  be  determined  by  the  country  traversed,  but 
with  copper  wire  of  the  sizes  specified  175  ft.  does  not 
require  too  much  sag  if  35-ft.  poles  are  used  and  set 
6  ft.  in  the  ground. 

The  cost  of  transmission  line  for  a  300-kw.  installa- 
tion would  be  approximately  $10.05  per  pole,  or  $351.75 
per  mile,  which  does  not  include  engineering  and  clear- 
ing expenses  nor  cost  of  right-of-way.  Owing  to  the 
unsettled  market  the  cost  of  wire  cannot  be  accurately 
estimated.  Due  to  the  high  cost  of  copper  a  W-BB 
grade  of  galvanized  iron  telegraph  wire  is  sometimes 
used,  but  owing  to  its  high  resistance  and  low  con- 
ductivity as  compared  to  copper  (16  to  1),  Mr.  Ransom 
points  out  that  care  must  be  exercised  in  using  it. 
Aluminum  and  duplex  metal  copper-clad  steel  wire  are 
used  to  some  extent,  but  copper  has  been  found  to  be 
the  best  conductor  and  can  be  taken  dovra  and  restrung 
on  a  new  line  without  serious  damage.  Upon  change 
of  location  the  material  used  on  a  line  built  as  above 
mentioned  can  be  removed  and  a  salvage  value  of  $600 
to  $1,000  per  mile  realized  on  the  original  cost. 


Special  Outlets  in  Conduit  Containing 

Transformer  Circuits 

The  conduit  wiring  for  transformers  as  shown  in  the 
accompanying  illustration  is  a  feature  of  the  South 
Deerfield  (Mass.)  substation  of  the  Greenfield  Electric 
Light  &  Power  Company.  The  installation  consists  of 
three  100-kva.  General  Electric  oil-cooled  units,  deliver- 
ing current  at  4600  volts  for  local  distribution  and  re- 
ceiving  13,200-volt  energy  from    the    Greenfield  com- 


RECEPTACLE    IN    CONDULET   FOR   PILOT    LAMP    AND    CONNECTION 
FOR   OPERATOR'S   DESK   LAMP 

pany's  local  transmission  network.  Both  primary  and 
secondary  leads  are  wired  in  pipe  duct,  with  "condulet" 
fittings,  the  arrangement  providing  an  unusually  com- 
pact installation.  A  special  feature  is  the  provision  of 
an  outlet  in  one  of  the  "condulets"  over  the  operator's 
desk  to  carry  a  lamp  feed  from  the  substation  lighting 
circuit    supply.      The   outlet    also   carries   a   receptacle 
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holding  a  10-watt  lamp  which  serves  as  a  pilot  when 
the  station  is  otherwise  darkened  for  that  portion  of 
the  night  after  a  railway  motor-generator  set  in  the 
room  has  been  shut  down.  A  swinging  lamp  bracket 
over  the  desk  is  threaded  into  the  outlet  for  convenient 
handling  and  the  provision  of  a  metal  reflector  and  40- 
watt  lamp  enables  the  operator  to  read  the  watt-hour 
meter  installation  on  the  switchboard  12  ft.  away  with- 
out carrying  portable  unit  about  the  substation. 


ELECTRIC  MANHOLE  PUMPS 

AND  VENTILATORS 

Motor-Driven  Apparatus  Used  by  New  York  Edison 

Company    Underground    Department    Where 

Hand-Operated  Types  Are  Impracticable 

In  the  accompanying  illustrations  are  shown  motor- 
driven  blower  and  pump  units  used  by  the  New  York 
Edison  Company  when  manholes  or  underground  vaults 
in  lower  Manhattan  island  collect  water  after  a  hard 
rainstorm  or  fill  up  with  steam  or  gas  escaping  from 
leaky  mains.  In  other  cases  they  make  it  possible  for 
men  to  work  in  manholes  when  the  heat  or  humidity  of 
the  air  would  otherwise  be  unbearable.  Usually  these 
machines  can  be  energized  from  near-by  lampposts 
or  junction  boxes  accessible  through  handholes. 

RATINGS  OF  MANHOLE  PUMPS  USED  BY  NEW  YORK  EDISON  COMPANY 
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Approximate  height  of  discharge  for  3-hp.  pump  is  30  ft.  for  lift  of  13  ft.  and  that  of  2-hp' 
pump  is  26  ft.  with  lift  of  13  ft. 

The  blowers  are  mounted  in  boxes  which  may  be 
lifted  by  one  man  and  are  transported  on  trucks.  In 
the  wall  of  the  box  opposite  the  blower  suction  is  a 
hole  covered  with  a  screen.  The  discharge  terminates 
outside  the  box  where  a  screw  connection  can  be  made 
with  a  hose  leading  dovni  into  the  manhole  to  be  ven- 


tilated. The  motor  control  and  main  cutout  switch  are 
mounted  on  the  lower  side  of  the  box  lid  so  everything 
is  inclosed  when  the  cover  is  closed.^  For  general  use 
%-hp.  motors  with  direct-connected  fans  are  used.  In- 
closed in  a  hardwood  box  with  the  previously  mentioned 
auxiliaries  the  sets  weigh  about  25  lb.  each. 

Most  of  the  pump  sets  are  made  of  two  separable 


units,  so  that  they  can  be  moved  into  places  which  would 
be  inaccessible  if  the  units  were  permanently  connected. 
This  arrangement  is  considered  necessary  because  it  is 
sometimes  advisable  to  lower  the  equipment  below  the 
street  level  to  reduce  the  suction  head.     Connecting  the 


FIC.    2 — PUMPING    OUT    MANHOLE    WITH    PORTABLE    UNIT 

motor  and  pump  by  a  coupling  and  cutting  the  bed  plate 
in  two  sections  has  permitted  this.  The  suction  hose 
used  is  made  of  reinforced  non-collapsible  material. 

The  pumping  units  are  kept  in  various  district  head- 
quarters subject  to  the  call  of  customers,  contractors, 
department  of  water  supply;  also  for  the  companies 
own  protection  of  service  connections  and  sub-surface 
sections.  Quick  delivery  is  assured  by  the  use  of  the 
company's  electric  vehicles.  When  fires  occur  near  sub- 
stations where  there  is  a  possibility  of  water  entering 
the  stations  through  cable  vaults,  these  units  are  some- 
times useful  to  remove  water  that  cannot  be  disposed 
of  by  the  station  pumps. 


Cost  of  Electric  Welding  in  Railroad  Shop 

Repair  Work 

The  accompanying  data  on  repair  costs  due  to  elec- 
tric arc  welding  have  been  compiled  by  the  Westinghouse 
Electric  &  Manufacturing  Company  from  the  shop  rec- 
ords of  railroad  companies.  One  railroad  company 
which  has  kept  continuous  records  of  the  savings  made 
by  arc  welding  reported  that  the  total  cost  of  welding 
by  this  process  during  one  week  was  $106.62,  while  the 
total  cost  of  the  same  work  if  done  by  other  means 
would  have  been  $1,779.04,  representing  a  net  saving 
of  $1,672.42  in  favor  of  arc  welding.  In  addition  a 
great  saving  in  time  was  made.  In  another  case,  where 
an  entire  firebox  had  to  be  taken  out,  the  work,  includ- 
ing 35  ft.  7  in.  of  linear  cutting,  was  done  in  thirty- 
eight  minutes  with  approximately  500  amp. 

RELATIVE  COST  OF  ELECTRIC  WELDING  IN  REPAIR  WORK 


Cost  in  Dollars  with 


Nature  of  Damage  Repaired 


Electric  Arc  Welding 


FIG.    1 — MOTOR-DRIVEN   BLOWER  VENTILATING   A   MANHOLE  — 


Cracked  door  sheet  on  fire  box. 
Cracked  side  sheets  and  door 

sheets  in  fire  boxes 

Cracked  crown  sheet 

Broken  frame 

Worn  wrist  pin 

Cracked  steel  bolsters 

Cracked  guide  yoke 

Cracked  mud  ring 0.27 

Five  draw-head  stops I    1 .  30 

Broken  cylinder I    0 .  80 


Energy   Labor 


0.09 


0.10 
0.54 
0.07 


0.30 


Ihr. 
7hr. 
0.75 
5.42 
0.45 
1.95 
1.15 
0.65 


Mate- 
rial 


Total 


0.12 


0.15 
0.75 
0.10 
0.37 
0.18 
0.11 


0.51 

4.23 
0.36 
3.29 
1.00 
6.71 
0.62 
2.59 
2.63 
1.56 


Old  Method 


Labor 


30.00 


30  hr. 
12  hr. 


16.20 
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Mate- 
rial 


12.00 
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Total 


54.00 

24.35 
75.00 
14.73 
35.00 
54.00 
47.00 
48.20 
22.20 
13.85 


November  11,  1916 


ELECTRICAL   WORLD 


961 


OVERHAULING  TURBINE  UNIT 

AND  ITS  AUXILIARIES 

Dismantling   and    Inspecting    Equipment,    Installing 

New  Condenser  Tubes,  Cleaning  Old  Ones,  and 

Increasing  Circulating  Pump   Capacity 

Recently  the  Commonwealth  Edison  Company  over- 
hauled a  35,000-kva.  turbo-generator  which  has  been  in 
service  in  its  Northwest  station  for  about  one  year.  Al- 
though examination  of  the  turbine  blading  was  the 
principal  reason  for  "shutting  down"  the  unit,  advan- 
tage was  taken  of  this  opportunity  to  install  condenser 
tubes  which  had  been  intentionally  left  out  for  experi- 
mental purposes  when  the  machine  was  erected.  At  the 
same  time  the  turbine,  generator  and  condenser  were 
cleaned  and  changes  made  in  the  circulating  pump.  By 
thus  performing  several  operations  at  the  same  time 
the  company  obviated  the  necessity  of  keeping  its  most 
efficient  machine  off  the  system  as  long  as  would  be  re- 
quired if  the  various  operations  were  undertaken  at  dif- 
ferent times.  By  systematically  preparing  for  the  work 
and  keeping  men  constantly  on  the  job,  the  task  was 
completed  in  seventy-eight  and  one-half  hours. 

The  workmen  were  divided  into  three  crews — one  for 
turbine  work,  one  for  condenser  work  and  one  for  work 
on  the  auxiliaries.  Six  men  were  engaged  in  each  of 
these  divisions  working  on  twelve-hour  shifts.  Part  of 
these  men  were  supplied  by  the  manufacturers  of  the 
turbine  and  the  condenser;  some  of  them  were  journey- 
men machinists,  and  others  were  recruited  from  the 
ranks  of  the  Edison  company.  In  addition  to  these 
men,  who  gave  their  time  exclusively  to  taking  down 
the  turbine  and  its  auxiliaries  and  putting  them  to- 
gether again,  some  members  of  the  operating  force  were 
used  to  clean  the  condenser  tubes  and  generator. 

The  biggest  item  in  the  preparation  was  securing 
tools,  especially  wrenches,  in  sufficient  numbers.  Be- 
fore the  machine  was  stopped  three  sets  of  wrenches  of 
almost  every  size  needed,  and  as  many  as  from  twelve 
to  eighteen  wrenches  of  the  more  commonly-needed 
sizes,  were  arranged  where  they  could  be  conveniently 
found  on  the  turbine-room  floor.  Men  who  had  watched 
the  erection  of  the  unit  were  also  present  in  an  ex- 
ecutive capacity,  since  they  knew  how  the  erectors  had 
handled  each  piece  with  the  greatest  ease. 

When  the  machine  came  to  rest,  about  ten  minutes 
after  it  was  taken  off  the  line,  the  men  set  to  work  with- 
out waiting  for  it  to  cool,  gloves  being  used  to  protect 
their  hands.  The  turbine  crew  removed  lagging  from 
the  casing  of  high-pressure  cylinders,  "broke"  the  main 
steam  connection,  took  off  the  admission  valve,  removed 
the  governor  and  its  rigging,  took  off  the  oil  pump,  and 
disconnected  all  water  and  oil  connections.  Nuts,  bolts 
and  parts  which  might  be  misplaced  were  laid  on  the 
floor  at  the  side  of  the  turbine  in  the  same  relative 
position  they  occupied  when  installed,  to  facilitate  lo- 
cating them  later  during  erection.  While  the  parts  were 
lying  on  the  floor  they  were  cleaned  and  made  ready  for 
reassembling.  The  oil  had  been  previously  drained 
into  the  filter,  so  all  oil  and  water  pipes  were  blown  out 
with  compressed  air.  The  casing  of  the  low-pressure 
cylinder  was  not  removed.  Instead,  the  manholes  in 
the  steam  belt  were  opened,  and  arrangements  were 
made  for  getting  into  the  exhaust  chamber  of  the  unit 
just  beneath  the  low-pressure  cylinder. 

With  the  machine  in  this  condition  it  was  possible  to 
thoroughly  inspect  all  blades,  wheels  and  diaphragms. 
The  rotor  was  turned  by  attaching  a  hook  to  one  of  the 
spokes  of  a  hand  wheel  fastened  to  the  shaft  and  pull- 
ing the  hook  with  the  crane.  Several  men  were  sta- 
tioned along  the  frame  to  watch  the  high-pressure 
blades.     The  low-pressure  blading  was  inspected  from 


the  manholes  in  the  steam  belt  and  from  the  exhaust 
chamber.  This  inspection  showed  all  parts  of  the  tur- 
bine to  be  in  practically  as  good  condition  as  when  they 
were  installed. 

Work  on  the  condenser  was  carried  on  simultaneously 
with  that  on  the  turbine.  From  a  platform  previously 
erected  at  the  level  of  the  second  pass  of  the  condenser 
men  took  off  the  manhole  covers,  entered  the  unit  and 
unscrewed  the  plugs  from  the  tube  holes  that  were  to 
be  filled.  While  this  was  being  done  the  upper  half  of 
the  water-box  cover  was  removed.  Eight  hundred 
16.5-ft.  by  1-in.  brass  tubes  were  then  inserted  in  the 
tube  sheets  of  the  second  pass.  When  all  of  the  tubes 
were  in  place  the  ends  were  packed.  It  was  not  neces- 
sary to  wait  for  the  completion  of  the  packing  opera- 
tion, however,  to  replace  the  heavy  water-box  covers, 
because  with  the  tubes  once  in  place  the  packing  could 
be  accomplished  by  men  inside  the  condenser.  This 
method  of  procedure  allowed  the  condenser  men,  whose 
job  required  a  long  time,  to  continue  to  work  up  to 
within  a  few  minutes  of  the  time  the  unit  was  to  be 
started. 

While  the  new  tubes  were  being  inserted  those  al- 
ready in  place  were  cleaned.  The  method  of  cleaning 
was  unusual.  For  this  work  disks  were  cut  from  0.25- 
in.  canvas  belting  and  six-penny  nails  were  driven 
through  the  centers  of  the  disks.  The  diameter  of  the 
disks  was  made  equal  to  the  inside  diameter  of  the 
tubes.  After  the  disks  were  inserted  in  the  tubes  by 
hand  a  compressed-air  nozzle  was  used  to  drive  them 
the  full  length  of  the  tube.  The  disks  were  maintained 
in  practically  the  correct  position  with  respect  to  the 
tubes  by  the  nails.  When  they  came  out  at  the  other 
end,  carrying  the  dirt  with  them,  another  workman 
picked  them  up  and  returned  them  to  the  "air-gun"  op- 
erator. This  proved  a  very  effective  method  of  remov- 
ing all  slime  from  the  tubes,  but  it  is  too  slow  for  use 
under  operating  conditions. 

Since  the  circulating  water  used  is  virtually  sewage 
it  was  believed  by  the  company's  engineers  that  more- 
rapidly-moving  water  would  deposit  less  lime  on  the 
tubes.  Furthermore,  use  of  more  water  and  cleaner 
tubes  would  give  a  higher  vacuum.  Consequently, 
changes  were  made  to  increase  the  output  of  the  cir- 
culating pump.  The  unit  on  which  the  changes  were 
made  consists  of  a  52,000-gal.-per-minute  circulating 
pump  and  a  turbo-air  and  wet  vacuum  pump  both  driven 
by  a  500-hp.  two-stage  turbine.  To  get  the  desired  re- 
sult it  was  necessary  to  increase  the  nozzle  area  of  the 
500-hp.  turbine  and  to  place  larger  internal  parts  in 
the  circulating  pump.  During  this  work  it  was  im- 
portant that  the  110-ton  station  crane  should  not  be 
required  for  lifting  at  the  same  time  it  was  needed  on 
the  main  turbine.  This  was  obviated  as  follows:  The 
top  half  of  the  circulating  pump  was  taken  off,  while 
the  air  and  wet  pump  was  dismantled  from  the  end.  A 
"lift"  was  then  made  on  the  500-hp.  turbine  casing  to 
permit  the  nozzle  change.  Later  the  impeller,  its  cas- 
ing and  the  shaft  of  the  circulating  pump  were  removed 
and  replaced  by  larger  ones.  The  auxiliaries  were  also 
found  to  be  in  good  condition. 

While  the  dismantling  and  reassembling  of  the  steam 
system  of  the  machine  was  in  progress,  men  from  the 
electrical  section  of  the  station  operating  force  opened 
the  inner  and  outer  casings  on  both  ends  of  the  genera- 
tor. With  the  end  coils  and  ends  of  the  rotor  exposed 
the  small  amount  of  accumulated  dust  was  blovm  out. 
The  brushes  were  also  taken  from  the  holders,  but  only 
required  "touching  up." 

The  work  outlined  was  directed  and  inspections  were 
made  for  the  Commonwealth  Edison  Company  by  F.  M. 
Lynch,  chief  engineer  of  the  Northwest  station,  and  by 
Edward  Gilroy,  assistant  to  the  chief  engineer. 
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COMMERCIAL   AND   BUSINESS   POLICY 

A   Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


BOSTON  EDISON  SOLD  1019 

ELECTRIC  RANGES  IN  ONE  YEAR 

Propose  Doubling  Range  Sales  in  1917 — Data  from 

Range  Installations  in  Boston  and  Other  Cities 

Having  Special  Cooking  Rates 

During  the  year  ended  Oct.  31  the  Edison  Electric 
Illuminating  Company  of  Boston  sold  1019  electric 
ranges.  A  combined  "experience"  and  "booster"  meet- 
ing was  held  at  the  Engineers'  Club  in  Boston  on  Nov. 
1  to  celebrate  the  event.  One  year  ago  the  company's 
officials  and  its  employees  in  the  appliance  and  sales 
departments  set  themselves  the  task  of  selling  1000 
ranges  in  twelve  months.  The  campaign  has  attracted 
nation-wide  attention  and  the  beating  of  "bogie"  by 
nineteen  brought  enthusiastic  congratulations  from  all 
over  the  country. 

Before  the  booster  meeting  closed  the  128  men  and 
fifteen  women  most  directly  interested  in  the  campaign 
voted,  amid  enthusiastic  applause  and  hearty  cheering, 
to  sell  at  least  2000  ranges  during  the  coming  year. 

It  was  estimated  at  the  beginning  of  last  year's  cam- 
paign that  the  1000  ranges  would  give  a  total  connected 
load  of  4000  kw.  Early  in  the  campaign  it  was  seen 
that  the  ranges  were  averaging  larger  in  capacity,  and 
the  close  of  the  first  year  of  the  campaign  showed  an 
estimated  connected  load  of  5225  kw.  for  the  1019 
ranges,  a  very  satisfactory  "over-run"  of  the  estimate. 

One  Range  Per  1000  of  Boston's  Population 

W.  H.  Atkins,  general  superintendent,  in  reviewing 
the  features  of  the  campaign,  gave  some  interesting  in- 
formation regarding  electric  range  campaigns  in  other 
parts  of  the  country,  received  in  response  to  telegrams 
sent  to  twenty-three  central  stations  having  special  rates 
for  cooking.  From  the  replies  received  Mr.  Atkins  read 
for  comparison  data  from  companies  whose  rates  per 
kilowatt-hour  for  100  kw.-hr.  per  month  are  less  than 
that  of  the  Boston  company. 

"The  Edison  Company  of  Boston,  with  a  population 
of  approximately  1,180,000  in  its  territory,"  said  Mr. 
Atkins,  "has  sold  or  already  installed  on  its  lines  about 
1200  electric  ranges,  more  than  1000  of  which  have  been 
sold  during  the  period  of  the  last  year,  the  average  rate 
per  kilowatt-hour  for  100  kw.-hr.  per  month  (taken  as 
a  basis)  being  2.8  cents  per  kilowatt-hour.  This  means 
one  range  for  every  1000  of  population. 

"In  a  Western  city,  with  a  rate  of  2.7  cents  per  kilo- 
watt-hour and  a  population  of  260,000,  they  have  1194 
electric  ranges  installed,  or  4.6  ranges  for  every  1000 
of  population. 

Data  from  Other  Cities 

"In  San  Francisco  the  Pacific  Gas  &  Electric  Com- 
pany has  a  cooking  rate  of  2.6  cents  per  kilowatt-hour 
and  a  population  of  1,000,000,  but  it  has  no  records  of 
the  number  of  ranges,  while  the  Great  Western  Power 
Company,  however,  which  operates  in  the  same  terri- 
tory, claims  1000  ranges,  and  although  these  two  figures 
cannot  be  used  in  the  same  relation  with  others,  they 
are  included  for  the  sake  of  comparison.  The  ranges  in 
San  Francisco  computed  from  the  above  figures  would 
equal  one  to  every  1000  of  population. 


"An  Ohio  city,  with  a  population  of  125,000  and  a  rate 
of  2.5  cents,  has  160  ranges,  or  1.3  ranges  per  1000  of 
population. 

"A  Far  West  city,  with  a  rate  of  2.48  cents  and  a 
population  of  25,000,  has  298  ranges,  or  twelve  ranges 
for  every  1000  population. 

"Other  cities  report  as  follows: 


City 

Rate  per  100 

Kw.-Hr. 
per  Month 

Number 

of 
Ranges 

Population 

Ranges 

per  1000 

Population 

City  No.  1 

2 . 4    cents                35 
2.06  cents              700 

100,000 

600,000 

60,000 

12,500 

0.3 

City  No.  2 

0.8 

City  No.  3.. 

2        cents 
1 .  64  cents 

60 
50 

1  0 

City  No.  4 

2.0 

"The  time  element  enters  into  the  above  figures,  as 
most  of  the  companies  named  have  had  their  low  cook- 
ing rate  and  have  been  pushing  the  sale  of  electric 
ranges  much  longer  than  our  own  company;  conse- 
quently the  number  of  ranges  per  1000  of  population 
sold  during  the  last  year  would  probably  be  larger  in 
Boston  than  in  any  of  the  other  cities  quoted  above. 
It  is  also  quite  probable  that  Greater  Boston  has  a 
larger  number  of  electric  ranges  installed  and  sold  than 
any  other  city  of  the  same  population  in  the  country." 

Average  Bills  of  Boston  Electric-Range  Users 

C.  E.  Greenwood,  superintendent  of  the  appliance 
department,  who  followed  Mr.  Atkins,  referred  to  the 
cost  of  electric  cooking  in  apartment  houses,  giving  the 
following  data  on  monthly  bills: 

Beacon  Apartments,  small  suites,  with  ranges  of  the  kitchen- 
ette type  with  an  average  of  fifty  bills $1.60 

Gilbert  Apartments,  six  and  seven-room  suites,  housekeeping 

with  maids,  average  of  fifty  bills 3.12 

Colonna  Apartments,  three  and  four  rooms,  kitchenette  type 

of  range,  average  of  fifty  bills 2.61 

The  average  of  ten  private  houses  with  sixty-eight  bills 4.67 

S.  W.  Wilson  of  the  range  division  spoke  of  the  dif- 
ferent questions  prospective  customers  asked.  The  first 
one  usually  is,  "What  does  it  cost  to  operate  an  electric 
range?"  From  experience,  Mr.  Wilson  estimates  the 
cost  from  80  cents  to  $1  per  person  per  month  on  the 
Boston  Edison  cooking  rate,  but  said  that  some  cus- 
tomers found  the  rate  much  less.  The  second  question 
usually  raised  by  the  prospect  is  the  meaning  of  "watts" 
and  "kilowatts."  Another  question  is,  "Isn't  it  much 
slower  to  cook  by  electricity  than  by  gas?"  This  ques- 
tion, Mr.  Wilson  said,  could  best  be  answered  by  experi- 
ence, and  whatever  small  "time  element"  there  is,  is 
more  than  offset  by  economies  and  by  taking  advantage 
of  the  stored  heat.  Mr.  Wilson  said  that  in  some  cases 
he  had  "grabbed  opportunity  by  the  forelock"  and  in- 
stalled ranges  on  trial  with  the  understanding  that  at 
the  end  of  sixty  or  thirty  days  if  the  range  did  not 
prove  satisfactory  the  company  would  take  it  back.  He 
had  never  had  a  range  returned  on  these  conditions. 

J.  W.  Cowles,  superintendent  of  the  installations  de- 
partment, spoke  of  the  service  the  installation  men 
render  customers,  and  described  the  system  for  taking 
care  of  any  troubles  that  may  arise.  The  men  in  his 
department  who  are  expected  to  look  after  any  troubles 
of  this  kind  appreciate  the  importance  of  returning  a 
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range  to  service  as  quickly  as  possible.  Every  method 
available  has  been  adopted  to  give  quick,  remedial 
service.  A  special  man  has  been  assigned  to  look  after 
this  kind  of  work.  The  Boston  Edison  Company  does 
not  forget,  however,  that  much  of  the  responsibility 
must  rest  with  the  manufacturers,  who  are  held  to 
strict  account  if  any  construction  difficulties  arise. 

Advertising  the  Range  Campaign  in  Boston 

L.  D.  Gibbs,  superintendent  of  the  advertising  depart- 
ment, spoke  of  what  his  department  has  endeavored  to 
do  in  arousing  interest  among  fresh  prospects  and  in 
giving  them  information  in  advance  of  the  calls  by  rep- 
resentatives of  the  appliance  department.  He  said  the 
aim  of  the  advertising  department  is  always  to  empha- 
size honestly  and  completely,  but  without  exaggeration, 
the  big  selling  points  in  favor  of  electric  cooking,  viz.: 
simplicity,  convenience,  superexcellence  of  results  and 
economy  in  use.  Advertising  should  be  in  the  nature 
of  an  advance  agent,  making  easy  the  approach  and  in 
a  measure  carrying  the  introduction  of  the  salesman  to 
follow.  He  emphasized  the  importance  of  the  easy- 
payment  plan,  explaining  that  if  the  convenience  of  this 
plan  is  properly  presented  almost  no  prospect  would 
refuse  the  opportunity  to  buy  an  electric  range. 

R.  S.  Hale,  superintendent  of  the  special  research 
department,  proposed  an  electric  kitchen  in  which  sepa- 
rate electric  cookers  would  be  used  to  prepare  different 
foods,  thus  attaining  greater  convenience  and  insuring 
superior  flavor. 


Encouraging  the  Customer  to  Use  the  Full 
Amount  of  His  Minimum 

The  Edison  Electric  Illuminating  Company  of  Leba- 
non, Pa.,  encourages  its  customers  who  do  not  use  up 
their  monthly  minimum  charge  to  purchase  electrical 
appliances  to  increase  their  bills  to  the  full  amount  of 
the  minimum.  A.  L.  Scott,  sales  manager  of  the  com- 
pany, recently  hit  upon  a  scheme  of  placing  a  label  on 
the  bill,  as  illustrated. 

"After  using  these  labels  for  the  last  five  months," 
says  Mr.  Scott,  "we  find  from  our  records  that  we  do 
not  use  as  many  labels  in  two  months  as  we  formerly 
did  in  one  month.     There  is,  moreover,  hardly  a  case 
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THE  RED  STICKER  SHOWN  IS  AFFIXED  TO  BILLS  OF  CUSTOMERS 
WHOSE  ENERGY  CONSUMPTION  TOTALS  LESS  THAN  THE 
MINIMUM    CHANGE 

where  we  need  employ  the  label  twice  on  one  customer. 
The  use  of  the  label  has  also  increased  our  merchandise 
sales. 

"During  our  first  month's  use  of  these  stickers  it  was 
necessary  to  employ  approximately  125.  We  have  1600 
resident  consumers.  The  next  month  the  number  used 
decreased  approximately  25  per  cent,  and  in  three 
months  only  half  as  many  were  being  used. 


"We  first  used  these  stickers  on  our  June  bills — that 
is,  bills  covering  the  period  from  May  1  to  June  1.  Our 
merchandise  sales  increased,  and  during  these  three 
months  we  sold  approximately  350  irons.  Not  all  the 
credit  was  due  to  the  stickers,  of  course,  but  we  can 
credit  at  least  10  per  cent,  and  in  a  good  many  cases 
the  people  purchased  larger  lamps  so  as  to  take  advan- 
tage of  the  current  which  was  possible  for  them  to  use 
without  additional  charge.  Our  meter  reader  reports 
that  during  the  course  of  reading  meters  the  people 
who  received  a  bill  who  had  not  been  using  the  amount 
of  the  minimum  charge  made  very  favorable  comments 
concerning  the  policy  of  the  company  in  advising  their 
customers  on  matters  with  which  they  were  not  any  too 
familiar." 


Encouraging  Power  Customers  to  Advertise 
Their  Businesses 

The  Texas  Power  &  Light  Company  is  now  furnish- 
ing electric  power  for  approximately  100  cotton  gins  in 
its  territory  in  North  Texas,  and  during  the  past  year 
has  been  doing  a  considerable  amount  of  work  with  the 
object  of  persuading  these 
gins  to  advertise  their  busi- 
ness. The  idea  was  started 
last  year  when  the  cotton 
crop  was  short,  the  object 
being  to  increase  the  num- 
ber of  bales  of  cotton  ginned 
at  the  electric  gins  and  in- 
cidentally to  increase  the 
company's  power  revenue 
from  this  source. 

A  number  of  these  gins 
have  already  responded  to 
the  work  which  has  been 
done  mostly  by  means  of  di- 
r  e  c  t-b  y-mail  advertising. 
The  accompanying  illustra- 
tion shows  one  of  a  number 
of  road  signs  placed  by  one  electric-gin  operator  on  the 
roads  leading  into  the  town.  It  is  of  interest  that  this 
gin  has  already  ginned  over  4000  bales  of  cotton  this 
season,  whereas  the  number  for  the  average  gin  is  only 
slightly  over  1000  bales. 


SIGN  ADVERTISING  THE 
EVER-READY  ELECTRIC 
COTTON    GIN 


Six  Best  Reasons  for  Wiring  the  House 

Six  best  reasons  for  wiring  old  houses  for  electric 
light  are  set  forth  in  the  current  advertising  of  the 
Louisville  Gas  &  Electric  Company  as  follows: 

1.  Money  invested  in  house  wiring  pays  25  per  cent. 

2.  Wired  houses  sell  for  more.  Homeseekers  want 
modern  conveniences. 

3.  Electric  wiring  is  "tenant  insurance." 

4.  Electric  service  is  economical. 

5.  Electric  light  is  convenient. 

6.  Electric  light  lessens  fire  hazard. 

These  reasons,  according  to  the  Louisville  company, 
have  proved  most  effective  in  the  wiring  campaigns  con- 
ducted by  it  during  the  past  thirty  months,  when 
11,000  old  houses  have  been  wired. 

In  the  present  slogan  contest  being  advertised  in  the 
local  papers  these  six  reasons  are  grouped  in  a  box  so 
as  to  give  contestants  suggestions  for  a  slogan  which 
the  company  will  select  as  a  result  of  the  contest  now 
on.  The  contest  is  open  only  to  persons  who  live  in 
unwired  houses,  and  the  purpose  is,  of  course,  to  get 
them  interested  in  the  advantages  of  electricity  for 
domestic  purposes. 
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Real  Estate  Flood-Lighting  That  Rented 

Apartments  and  Sold  the  Buildings 

Electric  light,  cleverly  applied,  helped  a  Kansas  City 
realty  firm  to  establish  a  record  in  the  leasing  of  a 
block  of  forty-four  apartments  in  thirty  days. 

The  eight  six-apartment  buildings,  each  three  stories 

in  height,  had  been  erected  in  three  months,  and  Roy 

M.  Gregg,  manager  for  the  property,  made  a  six  weeks' 

tour  of  the  East  last  spring  to 

gather  ideas  on  flat  management 

and  marketing. 

The  big  idea  that  Mr.  Gregg 
brought  back,  however,  was  se- 
cured from  the  flood-lighting  of 
office  buildings,  particularly  the 
Woolworth  Building,  and  on  his 
return  he  assigned  Peter  La 
Pierre,  electrical  contractor  for 
the  builder,  to  the  execution  of 
this  plan  for  renting  the  build- 
ings by  flood-lighting. 

The  result  of  the  flood-light- 
ing was  almost  instantaneous. 
One  of  the  apartments  was 
leased  the  first  night;  in  the 
first  two  weeks  twenty-seven 
were  leased,  and  in  three  weeks 
thirty-five.  In  fact,  all  but  a  few 
of  the  flats  on  the  side  street  were  leased  within  the 
month.  A  count  of  automobiles  passing  on  the  boulevard 
was  taken  for  several  nights;  an  average  of  fifty  auto- 
mobiles passed  the  buildings  every  three  minutes  from 
5.30  until  10.30  p.  m.  Every  occupant  observed  the  new 
flats,  and  was  favorably  impressed,  and  many  cars  were 
stopped.  The  salesmen  took  care  of  fifteen  to  fifty 
people  every  evening,  practically  all  of  whom  had  come 
in  automobiles. 

Except  for  lights  in  one  or  two  of  the  hallways,  all 
the  buildings  were  dark  inside.  Many  leases  were 
closed  on  the  first  view  of  the  visitors  and  people  moved 
in  at  once. 

There  had  been  some  fear  that  the  spot-lighting  of 


FLOOD   LAMP 


FLOOD-LIGHTING    RENTED    FORTY-FOUR    OF    THESE    APARTMENTS 
IN    THIRTY   DAYS 

the  buildings  would  annoy  the  occupants,  as  Mr.  Gregg 
had  planned  to  keep  the  lights  on  even  after  the  flats 
were  rented.  He  found,  however,  that  the  projectors 
did  not  disturb  the  tenants;  that,  in  fact,  they  rather 
liked  it,  since  it  gave  their  homes  distinction  and  bril- 
liancy. Mr.  Gregg  is  now  working  on  a  plan  for  a 
softer  light  than  that  used  for  exploiting  the  apart- 
ments, a  concealed  source,  perhaps,  which  can  be  buried 


in  the  lawn,  so  that  the  light  source  will  be  completely 
hidden.  The  lamps  used  will  be  the  same  power  as 
would  be  maintained  in  any  event  at  the  entrances,  so 
there  will  be  no  additional  cost. 

Incidentally,  it  may  be  mentioned  that  three  of  these 
apartments  were  also  sold  during  the  thirty  days,  al- 
though flats  usually  aren't  sold  until  after  they  have 
proved  their  earning  capacity. 


A  Combination  Suffrage-Electric  Range 
Booth  at  a  County  Fair 

During  the  recent  Suffolk  County  Fair  at  Riverhead, 
N.  Y.,  the  Riverhead  Electric  Light  Company  co-oper- 
ated with  the  local  Woman  Suffrage  Club  in  an  exhibit 
booth  showing  the  electric  range  in  use.    Since  the  suf- 


ENLISTING   THE    SUFFRAGISTS   IN    THE   DEMONSTRATION   OF 
ELECTRIC  RANGES 

frage  booth  was  one  of  the  centers  of  feminine  interest 
at  the  fair,  the  electric  ranges  exhibited  came  in  for  their 
share  of  attention  from  the  housewives  present,  and  in 
consequence  much  valuable  publicity  for  electric  cooking 
was  secured. 


Central  Stations  Subscribe  to  the 
"  Buy-an -Electric -Vehicle  "  Movement 

At  the  recent  Pittsfield,  Mass.,  convention  of  the  New 
England  section  of  the  N.E.L.A.,  E.  S.  Mansfield, 
chairman  of  the  Electric  Vehicle  Section  of  the  national 
body,  said  that  in  order  to  stimulate  activity  every  Class 
A  member  is  asked  to  purchase  at  least  one  electric 
vehicle  for  use  or  resale.  President  Herbert  A.  Wag- 
ner of  the  National  Association  has,  for  example,  or- 
dered twenty-five  machines.  Mr.  Mansfield  said  that 
every  central  station  should  have  at  least  one  man 
specializing  a  part  of  his  time  at  any  rate  in  this  field. 
Educational  courses  are  planned  for  such  employees. 
It  is  realized  that  the  ordinary  central  station  offers 
a  comparatively  poor  transportation  use  factor  for  the 
electric  vehicle,  and  that  the  fitness  of  such  machines 
for  service  elsewhere  should  not  be  judged  by  inter- 
mittent requirements.  The  need  of  a  lighter  machine 
is  apparent,  and  it  is  expected  that  one  will  shortly 
make  its  appearance.  This  the  speaker  said  will  be 
"practically  a  Ford  with  an  electric  heart." 

Recent  successful  developments  in  the  taxicab  field 
are  also  notable,  the  average  cost  per  car-mile  being  18 
cents  for  electric  taxicab  service  against  33  cents  for 
gasoline.  As  the  average  income  per  car-mile  is  not 
much  over  35  cents,  the  sphere  of  the  electric  taxicab 
is  evident.  Companies  will  shortly  be  organized,  ac- 
cording to  present  plans,  in  New  York,  Chicago,  Phila- 
delphia   and    Minneapolis    to   provide    electric   taxicab 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


HEAT  TREATMENT  OF  STEEL 

The  Influence  of  Heat  Treatment  on  the   Thermo- 

Electric  Properties  and  Specific  Resistance  of 

Carbon  Steels — Analogy  Between  Liquid 

and  Solid  Solutions 

THE  fundamental  contribution  of  the  new  science 
of  metallography  to  metallurgical  knowledge  may 
be  summed  up  in  the  statement  that  chemical 
analysis  is  not  everything.  Two  samples  of  a  material 
may  have  identical  chemical  analysis,  yet  show  different 
properties,  and  this  difference  in  properties  is  the  re- 
sult of  a  difference  in  the  previous  history  of  the  two 
samples  (difference  in  heat  treatment,  mechanical  work- 
ing, etc.)  which  has  caused  a  difference  of  structural 
constitution  of  the  two  samples  as  revealed  by  metal- 
lographic  methods.  The  most  interesting  and  indus- 
trially most  momentous  example  of  the  possibilities  of 
changing  completely  the  properties  of  a  metal  by  me- 
chanical working  and  heat  treatment  is  probably  the 
process  by  which  amorphous  tungsten  can  be  made 
ductile  and  which  has  resulted  in  the  enormous  improve- 
ment of  the  tungsten  lamp. 

At  the  recent  meeting  of  the  (British)  Iron  and  Steel 
Institute  in  London  an  interesting  paper  was  presented 
on  the  influence  of  heat  treatment  on  the  thermo-elec- 
tric properties  and  specific  resistance  of  carbon  steels, 
the  author  being  Prof.  Edward  D.  Campbell  of  the 
University  of  Michigan.  The  paper  gives  the  results 
of  a  large  number  of  tests  of  carbon  steels  ranging 
from  0.018  to  1.05  per  cent  in  carbon  and  differing 
little  otherwise  so  that  the  results  are  comparable.  The 
specific  electric  resistance  of  all  these  steels  was  meas- 
ured and  the  thermo-electric  force  of  the  same  steel 
bars  joined  at  each  end  to  pure  iron  leads  was  deter- 
mined. The  reason  for  this  arrangement  is  that  former 
experiments  had  shown  that  the  total  specific  resistance 
of  steel  must  be  considered  as  made  up  of  two  com- 
ponents; first,  that  due  to  pure  iron,  and,  second,  that 
due  to  the  carbides  dissolved  in  the  iron.  It  was  ex- 
pected (and  the  present  investigation  confirms  this) 
that  the  thermo-electric  force  is  likewise  made  up  of 
two  such  components.  In  that  case,  by  joining  two  pure 
iron  leads  to  the  two  ends  of  the  steel  bars  under  test 
the  thermo-electromotive  potential  of  pure  iron  is  op- 
posed to  that  of  steel,  so  that  according  to  the  theory 
indicated  above  the  thermo-electromotive  force  meas- 
ured would  be  that  due  to  the  solutes  (carbides)  alone. 
The  bars  on  which  both  specific  resistance  and  ther- 
mo-electromotive force  measurements  were  made  were 
of  the  same  size,  and  the  method  of  heat  treatment  was 
as  follows:  The  bars  which  had  been  previously  care- 
fully annealed  were  suspended  in  an  electrically  heated 
furnace  for  one  hour,  the  furnace  being  so  designed 
that  the  temperature  could  be  accurately  measured  and 
oxidation  of  the  bars  completely  prevented.  When  the 
bars  had  attained  the  temperature  of  the  furnace  they 
were  quickly  removed  and  quenched  in  ice  water.  After 
making  specific  resistance  and  thermo-electromotive 
force  measurements  on  the  quenched  bars,  these  were 
placed  for  forty-eight  hours  in  a  drying  oven  main- 
tained at  a  temperature  between  97  deg.  and  102  deg. 
C.     After  again  measuring  the  specific  resistance  and 


thermo-electromotive  force  the  bars  were  carefully 
packed  in  a  steel  tube,  which  was  then  placed  in  an 
electrically  heated  furnace  and  the  temperature  raised 
to  205  deg.,  at  which  it  was  maintained  between  one 
and  two  hours,  after  which  the  furnace  was  allowed  to 
cool  over  night.  The  subsequent  heat  treatments  at 
309,  388,  495,  599,  696  and  800  deg.  C.  respectively 
were  carried  on  in  substantially  the  same  manner  as  that 
for  tempering  at  205  deg.  C.  After  each  reheating 
followed  by  slow  cooling  measurements  of  both  specific 
resistance  and  thermo-electromotive  force  were  made. 
As  to  the  detailed  results  the  reader  must  be  referred 
to  the  tables  and  diagrams  in  the  original  paper.     The 
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results  for  the  steel  containing  the  highest  carbon  (1.05 
per  cent  carbon,  0.190  manganese,  0.013  phosphorus, 
0.020  sulphur  and  0.167  silicon)  are  reproduced  in  Fig. 
1.     The  chief  results  are  as  follows: 

First,  there  is  a  distinct  parallelism  between  the 
thermo-electromotive  force  and  the  specific  resistance 
of  the  different  steels,  as  influenced  by  chemical  com- 
position and  heat  treatment,  and  this  would  prove  almost 
conclusively  that  the  total  thermo-electromotive  poten- 
tial of  steel,  like  the  total  specific  resistance,  must  be 
considered  as  being  made  up  of  two  components:  that 
due  to  the  solvent  iron  and  that  due  to  the  carbide 
solutes;  the  proportion  of  the  total  due  to  these  latter 
depends  upon  the  extent  to  which  they  are  in  solution. 
The  parallelism  is  strong  confirmatory  evidence  of  the 
essential  unity  of  mechanism  of  the  nature  of  metallic 
and  of  aqueous  salt  solutions,  for  it  is  well  known  that 
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in  the  latter  it  is  the  molecules  in  solution  (the  ions 
of  the  salt)  that  are  the  most  active  energy  trans- 
formers. In  the  present  case  we  have  transformation 
of  electrical  energy  into  heat,  resulting  in  specific  re- 
sistance, and  transformation  of  thermal  energy  into 
electrical  energy,  resulting  in  thermo-electromotive 
force,  both  phenomena  apparently  being  due  to  the  same 
molecular  condition. 

The  higher  the  carbon  contents  in  the  steel  the 
greater  the  effect  of  heat  treatment  (on  account  of  the 
larger  amount  of  carbides  brought  into  solution).  But 
neither  the  specific  resistance  nor  the  thermo-electro- 
motive force  due  to  carbon  in  solution  as  carbides  is 
directly  proportional  to  the  atomic  concentration  of  the 
carbon. 

The  conception  in  regard  to  thermo-electromotive  po- 
tential outlined  above  would  suggest  at  least  two  appli- 
cations of  the  principles  involved.  First,  if  constancy 
of  thermo-electromotive  force  in  couples  is  to  be  ex- 
pected, it  will  be  necessary  that  the  molecular  concen- 
tration in  those  members  not  consisting  of  strictly  pure 
metals  remains  constant  over  the  temperature  range 
within  which  the  couples  are  used. 

The  second  suggestive  application  of  the  principles 
involved  would  be  for  the  purpose  of  following  up  the 
molecular  changes  induced  in  steel  by  heat  treatment. 
Since  the  thermo-electromotive  force  is  independent  of 
the  size  and  shape  of  the  cross-section  between  the 
points  of  contact,  but  is  wholly  dependent  on  the  molec- 
ular composition  and  the  temperature  gradient  between 
these  points,  it  should  not  be  a  difficult  matter  to  de- 
velop the  technique  of  a  method  for  testing  the  molecu- 
lar changes  which  may  have  been  induced  in  a  given 
piece  of  steel  by  the  heat  treatment  to  which  it  has 
been  subjected. 

Generators,  Motors  and  Transformers 

Magnetic  Properties  of  Cobalt  and  Iron-Cobalt  Alloys. 
— Herbert  T.  Kalmus  and  K.  B.  Blake. — An  extended 
account  of  a  continuation  of  their  researches  on  cobalt, 
carried  out  at  Queens  University  for  the  Canadian  De- 
partment of  Mines.  The  results  are  of  especial  interest 
in  connection  with  Yensen's  work  on  this  subject  de- 
scribed some  time  ago  in  the  Digest,  and  suggest  the 
use  of  iron-cobalt  alloy  in  electromagnetic  machinery 
requires  high  magnetic  densities.  The  chief  results 
are  as  follows:  The  authors  have  been  able  to  cast 
Fefio  in  sound  ingots  only  with  difficulty,  microphoto- 
graphs  showing  that  most  of  the  castings  prepared  by 
them  lack  cohesion  and  are  crossed  with  extremely  fine 
cracks.  Mechanically  the  alloy  is  brittle,  but  fairly 
strong;  annealed  samples  show  approximately  the  same 
ultimate  tensile  strength  as  pure  iron.  The  alloy  Fefio 
may  be  forged  with  considerable  readiness,  after  which 
it  has  more  than  twice  the  strength  of  pure  iron.  The 
iron-cobalt  alloy,  Fefio  has  a  saturation  value  of  mag- 
netization from  10  per  cent  to  13  per  cent  higher  than 
that  of  pure  iron.  No  doubt  the  higher  value  is  the 
more  nearly  correct  one,  as  it  is  obtained  from  samples 
prepared  in  the  vacuum  furnace,  which  are  substantially 
free  from  indications  of  lack  of  cohesion.  The  best  cast- 
ings show  a  maximum  permeability  of  approximately 
13,000  at  a  density  of  8000  gauss.  This  is  considera- 
bly lower  than  the  corresponding  value  for  pure  iron, 
but  much  greater  than  that  of  standard  transformer 
steel  or  other  commercial  materials.  The  most  impor- 
tant magnetic  property  of  the  alloy  Fefio  is  its  per- 
meability in  medium  fields — that  is,  ,for  magnetizing 
force  of  from  50  to  200  gilberts  per  centimeter. 
Through  this  range  the  permeability  of  Fefio  is  ap- 
proximately 25  per  cent  greater  than  that  of  pure  iron, 
or  of  commercial  grades  of  transformer  steel  or  iron. 


The  hysteresis  loss  of  the  alloy  Fefio  is  considerably 
less  than  for  the  best  grades  of  commercial  transformer 
steel  at  densities  of  10,000  gauss,  and  about  the  same 
as  for  commercial  iron  at  corresponding  densities,  at 
densities  of  about  15,000  gauss.  Yensen  has  reported 
the  specific  electrical  resistance  of  Fefio  to  be  about  10 
microhms;  that  is,  about  the  same  as  for  pure  iron. 
These  magnetic  properties  of  the  alloy  Fefio  should 
render  it  of  great  value  in  parts  of  electromagnetic 
machinery,  where  extreme  magnetic  densities  are  re- 
quired.— Canada,  Dept.  of  Mines,  Mines  Branch,  Report 
413. 

Induction  Motor. — F.  T.  Chapman. — The  conclusion 
of  his  long  mathematical  paper  on  the  air-gap  field  of 
the  polyphase  induction  motor.  The  author  gives  oscil- 
lograms illustrating  the  theory  given  in  former  install- 
ments and  summarizes  his  conclusions. — London  Elec- 
trician, Oct.  6,  1916. 

Transformer  Design. — David  Robertson. — The  con- 
clusion of  his  paper  illustrated  by  diagrams  on  the 
mathematical  design  of  transformers.  The  author  gives 
a  comparison  of  types,  both  single  phase  and  polyphase 
being  considered,  and  follows  this  up  with  a  comparison 
of  materials.  Winding  equations  are  next  given  and 
the  best  distribution  of  the  losses  is  discussed.  The 
author  finally  summarizes  the  advantages  of  the  method 
which  he  has  described  in  the  article. — London  Elec- 
trician, Oct.  6,  1916. 

Installations,  Systems  and  Appliances 

Electric  Water-Heating  in  the  Household. — J.  L. 
Shroyer. — A  record  of  the  results  obtained  in  an  ex- 
tensive investigation  of  the  various  methods  of  heating 
water  electrically  for  household  use,  A  description  is 
given  of  the  three  logical  systems:  the  instantaneous, 
the  intermittent  storage,  and  the  continuous  storage. 
Each  of  these  methods  may  be  particularly  suited  for 
certain  requirements.  Therefore,  the  selection  is  gov- 
erned by  the  service  required,  the  cost  of  operation,  and 
the  initial  installation  cost.  Considering  the  service 
only,  the  instantaneous  method  is  preferable,  the  serv- 
ice being  ideal  when  the  heater  is  large  enough  to  meet 
the  maximum  demands.  The  continuous  storage  method 
would  be  the  next  choice,  and  with  the  proper  size  heater 
and  tank  is  practically  as  serviceable  as  the  intermittent 
method  for  ordinary  requirements.  The  intermittent 
method,  with  a  2-kw.  to  4-kw.  heater,  requires  the  most 
attention.  The  demands  for  hot  water  must  be  antici- 
pated and  the  heater  turned  on  for  a  sufficient  time  to 
heat  the  water.  It  is  shown  that  the  time  required  to 
heat  water  by  this  method  is  too  long  to  compare  favor- 
ably with  gas  heating  or  to  be  satisfactory  for  average 
household  requirements.  This  method  is  most  applica- 
ble where  considerable  quantities  of  hot  water  are  re- 
quired at  definite  but  infrequent  intervals.  At  least  a 
20-kw.  heater  would  be  required  for  the  Instantaneous 
method.  The  load  factor  of  such  a  heater  would  prob- 
ably be  less  than  2  per  cent,  and  the  central  stations 
would  be  obliged  to  charge  a  kilowatt-hour  rate  many 
times  greater  than  that  for  a  lower  capacity  heater 
operating  at  approximately  100  per  cent  load  factor. 
The  only  advantage  to  offset  the  additional  rate  is  the 
increased  efficiency.  At  least  75  per  cent  efficiency  can 
be  obtained  with  the  continuous  storage  method.  This 
means  that  the  relative  rates  per  kilowatt-hour  for  the 
instantaneous  method  and  the  continuous  storage 
method  must  be  in  the  ratio  of  100  to  75  for  an  equal 
cost  of  operation.  Such  rates  cannot  be  obtained  at 
present.  Flat  rates  as  low  as  $3  per  kilowatt-month 
are  being  obtained  for  continuous  heaters.  This  imme- 
diately gives  the  continuous  method  first  place,  when 
considering  cost  of  operation.     At  the  same  rate,  with 
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the  proper  size  of  tank  and  heater,  the  continuous  stor- 
age method  is  somewhat  cheaper  than  the  intermittent 
storage  method,  due  to  a  slightly  higher  efficiency.  The 
initial  cost  of  a  large  heater  for  instantaneous  service 
would  make  the  installation  more  expensive  than  would 
be  the  intermittent  or  the  continuous  storage  system. 
The  little  difference  in  the  cost  between  the  intermittent 
and  the  continuous  storage  systems  is  in  favor  of  the 
continuous  system.  The  final  conclusion  is  that  the 
continuous  storage  system  is  by  all  odds  the  most  prac- 
tical, considering  service,  cost  of  operation  and  initial 
cost. — Gen.  Elec.  Review,  October,  1916. 

Grid  Resistors. — H.  H.  Johnson  discusses  the  desir- 
ability and  possibility  of  standardizing  grid  resistors 
for  tramway  service,  while  Joseph  D.  Bissell  discusses 
possibilities  of  reducing  the  weight  of  grid  resistors. 
A  reduction  in  grid  weight  for  the  same  continuous 
grid  capacity  can  be  accomplished  by  reducing  slightly 
the  cross-section  of  the  active  resistor  element  and  in- 
creasing the  spacing  of  the  grids  by  widening  the  boss, 
thus  giving  better  ventilation.  The  reduction  is,  of 
course,  accompanied  by  a  reduction  in  thermal  capacity, 
which  amounts  to  approximately  35  per  cent  average. 
A  comparison  is  given  between  standard  narrow-boss 
grid  resistors  and  light-weight  wide-boss  grid  resistors. 
— Elec.  Journal,  October,  1916. 

Units,  Measurements  and  Instruments 

Wehnelt  Cathode-Ray  Tube  Magnetometer. — Chas. 
T.  Knipp  and  L.  A.  Welo. — The  author  recently  de- 
scribed an  apparatus  for  determining  the  horizontal 
intensity  H  of  the  earth-magnetic  field,  depending  on 
the  measurement  of  the  magnetic  and  electrostatic  de- 
flections of  a  beam  of  cathode  rays  and  on  the  assump- 
tion of  the  ratio  of  the  charge  to  the  mass  of  the  elec- 
tron. It  has  since  been  suggested  to  the  authors  that 
it  might  be  well  to  deduce  H  by  comparing  the  deflection 
produced  by  the  earth's  magnetic  fleld  with  the  de- 
flection produced  by  a  known  calculated  field,  thus  avoid- 
ing the  assumption  of  the  ratio  e/m.  The  apparatus 
used  in  carrying  out  the  suggestion  is  shown  in  Fig.  2. 
The  discharge-tube  is  a  glass  jar  which  can  be  turned 
around  a  vertical  axis  and  is  exhausted  through  a  glass 
stem  inside  a  brass  pipe  connected  to  the  center  of  the 
bottom  of  the  jar.  The  cathode  is  shown  at  C.  The 
object  of  using  the  Wehnelt  cathode  rather  than  the 
cold  aluminium  cathode  is  to  secure  electrons  having 
a  low  velocity  with  consequently  measurable  deflections 
for  the  relatively  weak  earth-field,  and  at  the  same  time 
get  a  definite  beam  of  sufficient  range  without  the  use 
of  diaphragms.  The  direction  that  the  beam  takes  is 
uncertain,  and  two  adjustments  of  the  cathode  are 
necessary,  one  in  the  plane  of  the  drawing  and  one 
perpendicular  to  it.  The  anode  is  an  aluminium  ring 
of  nearly  the  internal  diameter  of  the  jar,  lying  at  its 
bottom,  and  connected  by  a  wire  to  mercury  at  the 
bottom  of  the  glass  stem  below  the  joint  J^.  The  mer- 
cury is  in  contact  with  a  sealed-in  platinum  wire,  which 
is  connected  to  the  positive  terminal  of  a  high  potential 
battery.  Since  the  cathode  and  the  wire  leading  to  the 
anode  from  the  inside  of  the  exhaust-tube  are  very 
close  together,  a  mica  screen  is  inserted  at  M  to  pre- 
vent a  direct  discharge,  which  might  take  place  if  the 
vacuum  were  at  a  favorable  stage,  with  possible  injury 
to  the  battery.  The  deflections  of  the  beam  of  particles 
are  recorded  on  a  photographic  plate  held  near  the  top 
of  the  tube  in  a  simple  form  of  plate  holder  and  shutter. 
The  platinum  strip  on  which  the  line  is  placed  is  heated 
electrically.  In  the  illustration  S  represents  the  con- 
nections of  the  standard  coil  to  the  battery,  H  of  the 
heating  circuit  to  the  battery  and  DIS  of  the  discharge 
circuit  to  the  high-potential  battery.     The  coil  of  six 


turns,  wound  so  close  that  the  current  may  be  considered 
a  circular  one,  is  wound  on  a  built-up  and  accurately 
turned  wooden  core.  It  is  pivoted  on  the  horizontal 
support,  shown  above  the  discharge-tube,  so  that  it 
hangs  vertically,  but  is  prevented  from  turning  about 
a  vertical  axis  by  an  adjustable  clamp  on  the  support. 
A  pointer  on  the  coil  which  moves  over  a  graduated 
circle  on  the  support  gives  the  orientation.  A  pointer 
on  the  brass  supporting-pipe  and  a  graduated  circle  on 
the  wooden  frame  give  the  orientation  of  the  tube  it- 
self. When  it  is  desired  to  remove  the  cover  from  the 
discharge  tube,  the  coil  is  lifted  off  and  the  support 
swung  back  about  the  pivot  P.  When  making  a  deter- 
mination, the  pump  is  generally  run  for  over  an  hour, 
the  charcoal  bulb  being  gently  heated  during  the  while 
to  drive  off  gas  absorbed  at  ordinary  temperatures 
When  the  bulb  has  cooled  it  is  immersed  in  liquid  air. 
The  heating  circuit  may  soon  be  closed,  the  resistance 
adjusted  until  the  platinum  glows  with  a  red  heat,  and 
1000  volts  now  applied  between  the  cathode  and  anode. 
It  is  well  to  leave  the  glowing  cathode  thus  for,  say, 
five   minutes.     If   the   heating   current   is   then   slowly 


FiG.    2 — DEVICE   FOR   DETERMINING   EARTH'S    MAGNETIC   FIELD 

increased  a  diffused  spot  will  show  on  the  plate  holder 
lid,  which  is  covered  with  willemite.  On  further  heat- 
ing the  diffused  spot  becomes  either  a  well-defined  spot 
or  a  sharp  line  in  a  plane  containing  the  platinum  strip. 
After  the  cathode  has  been  adjusted  so  that  the  spot  is 
east  of  the  center  of  the  plate  holder  by  an  amount  equal 
to  the  estimated  deflection  (and  in  the  plane  of  the 
coil),  and  the  orientation  of  the  tube  noted,  the  plate 
holder  is  opened  and  an  exposure  made  for  flve  to 
flfteen  seconds,  depending  on  the  intensity  of  the  beam. 
The  switch  of  the  coil  circuit  is  then  closed  so  that  the 
beam  is  deflected  still  more,  and  the  exposure  at  the 
new  spot  made.  Then  the  plate  holder  is  closed,  the 
tube  turned  to  180  deg.,  the  plate  holder  again  opened 
and  the  process  repeated.  Thus  four  spots  or  lines  are 
obtained  on  the  plate,  which  should  be  arranged  along 
a  straight  line.  Half  of  the  distance  between  the  two 
inner  spots  is  the  deflection  due  to  the  earth's  field 
alone,  while  half  the  distance  between  the  outer  two  is 
the  deflection  with  the  earth's  field  increased  by  the 
standard  one.  The  theory  of  the  instrument  is  given 
in  some  detail.  The  mean  result  of  seven  determina- 
tions is  H  =  0.1583  in  c.g.s.  units. — Phil.  Mag.,  October, 
1916. 
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Walter  C.  Allen  of  Washington,  D.  C, 
who  for  the  last  twelve  years  has  held 
the  position  of  electrical  engineer  of 
the  District  of  Columbia,  was  on  Oct. 
19  appointed  executive  secretary  of  the 
District  Public  Utilities  Commission. 
Mr.  Allen  succeeds  Maj.  Julian  L.  Sley, 
who  was  recently  assigned  to  the  United 
States  Engineer  Office  at  New  Orleans. 
Mr.  Allen  has  been  in  the  service  of 
the  District  for  the  last  twenty-two 
years,  starting  with  the  street-lighting 
division  as  superintendent  of  lamps.  In 
1904  the  position  of  electrica  engineer 
was  created  and  Mr.  Allen  was  ap- 
pointed to  the  position  in  charge  of  the 
department.  During  the  years  of  his 
administration  a  large  amount  of  im- 
portant ornamental  street  lighting  has 
been  installed  in  Washington  under  Mr. 
Allen's  supervision.  Mr.  Allen  is  a 
graduate  of  the  University  of  Cali- 
fornia. 

Edward  Wray  has  resigned  from  the 
Raihvay  Electrical  Engineer  to  become 
associated  with  the  Sangamo  Electric 
Company,  Springfield,  111. 

James  D.  Southard,  manager  of  the 
Albuquerque  (N.  M.)  Gas,  Electric 
Light  &  Power  Company,  has  been  ap- 
pointed president  of  the  local  state  fair 
association. 

William  L.  Abbott,  chief  operating 
engineer  of  the  Commonwealth  Edison 
Company,  who  is  also  president  of  the 
board  of  trustees  of  the  University  of 
Illinois,  was  tendered  a  dinner  Nov.  4 
at  the  Hotel  La  Salle,  Chicago,  by  the 
alumni  of  the  institution,  in  recognition 
of  his  service  on  the  board,  of  which  he 
has  been  a  member  for  twelve  years. 
Mr.  Abbott  is  a  graduate  of  the  Univer- 
sity of  Illinois  class  of  1884. 

Frank  Houston,  commercial  manager 
of  the  Lockport  Light,  Heat  &  Power 
Company,  Lockport,  N.  Y.,  has  re- 
signed to  become  associated  with  E.  Z. 
Wallover,  formerly  manager  of  the  local 
power  company,  who  is  now  interested 
in  power  development  in  Oklahoma  City. 
Before  his  departure  for  the  West,  the, 
members  of  the  Lockport  Board  of 
Commerce,  including  the  leading  elec- 
trical men  in  Niagara  County,  tendered 
a  complimentary  luncheon  to  Mr. 
Houston. 


Men 
of  the  Industry 

Changes  in  Personnel 

atui  Posilion — 

IJiogriiphical  Nolcs 


W.  T.  Kyle,  formerly  manager  of  the 
New  York  office  of  the  Duplex  Metals 
('ompany,  and  for  the  past  two  years 
connected  with  The  Okonite  Company, 
has  resigned  to  become  the  manager  of 
the  copper-clad  steel  department  in  the 
New  York  office  of  the  Steel  Sales  Cor- 
poration. 

O.  R.  Tomann  has  been  appointed 
general  superintendent  of  the  Red  Oa' 
Electric  Company.  Mr.  Tomann  received 
his  technical  education  at  the  Universi- 
ties of  Wisconsin  and  Indiana.  The  Red 
Oak  Company  owns  and  operates  elec 
trie  lighting  and  power  systems  in  thir- 
teen towns  besides  the  city  of  Red  Oa^', 
having  approximately  120  miles  of 
33,000-volt  transmission  lines. 

W.  R.  McGovem  has  been  appointed 
chief  engineer  of  the  central  group  of 
Bell  Telephone  companies,  succeeding 
James  G.  Wray,  who  resigned  to  be  as- 
sociated with  the  engineering  firm  of 
Hagenah  &  Erickson.  Mr.  McGovern, 
who  was  formerly  state  engineer  for 
the  Chicago  Telephone  Company,  is 
succeeded  in  that  position  by  J.  S.  Ford, 
formerly  building  engineer  in  the  state 
engineering  department. 

Ford  W.  Harris  of  Los  Angeles,  Cal., 
for  many  years  connected  with  the 
Westinghouse  Electric  &  Manufacturing 
Company,  and  formerly  engineer  in 
charge  of  design  of  circuit-breakers, 
switches,  and  fuses,  has  been  admitted 
to  practice  law  in  the  courts  of  Califor- 
nia. Mr.  Harris  is  also  a  Fellow  of 
the  American  Institute  of  Electrical  En- 
gineers and  a  member  of  the  American 
Society  of  Mechanical  Engineers.  He 
plans  to  specialize  in  patent  law  and 
trade-mark  causes. 

W.  R.  Putnam  of  Salt  Lake  City  has 
been  appointed  manager  of  the  Salt 
Lake  division  of  the  Utah  Power  &  Light 
Company,  combining  this  position  with 
his  duties  as  general  sales  manager  of 
the  company.  Mr.  Putnam  is  well 
known  as  the  chairman  of  the  N.  E.  L. 
A.  committee  on  electric  ranges,  the 
work  of  which  during  the  past  eighteen 
months  has  attracted  widespread  atten- 
tion among  central  station  men  inter- 
ested in  the  introduction  of  electric 
cooking.  Mr.  Putnam  has  himself  de- 
voted particular  attention  to  the  local 
development  of  the  domestic  electric 
cooking  load,  some  600  electric  ranges 
being  already  in  service  on  the  Utah 
company's  lines.  Mr.  Putnam  is  a 
graduate  of  the  University  of  Minne- 
sota. For  a  number  of  years  he  was 
manager  of  the  electric  lighting  com- 
pany at  Red  Wing,  Minn.,  and  Rapid 
City,  S.  D.,  and  later  acted  as  general 
superintendent  of  the  Wisconsin-Minne- 
sota Light  &  Power  Company,  at  Meno- 
monie,  Wis.,  and  Marinette,  Minn. 


R.    W.    ROLLINS 


Robert  W.  Rollins,  who  was  elected 
president  of  the  New  England  section 
of  the  National  Electric  Light  Associa- 
tion at  the  convention  in  Pittsfield,  Oct. 
17-20,  is  one  of  the  best  known  cen- 
tral-station managers  in  the  East.  He 
was  born  at  Newbury,  Vt.,  in  1864,  re- 
ceived his  education  at  the  local  schools 
and  seminary,  and  in  1885  was  em- 
ployed by  the  Hartford  (Conn.)  Electric 
Light  Company  in  station  and  distribu- 
tion service.  Later  Mr.  Rollins  joined 
the  Schuyler  Electric  Company  of 
Hartford,  manufacturers  of  dynamos, 
and  afterward  he  returned  to  the  Hart- 
ford company  as  station  operating  engi- 
neer; soon,  however,  being  placed  on 
the  road  by  the  Waterhouse  Electric 
Manufacturing  Company  of  Hartford, 
installing  arc  lighting  plants.  In  this 
connection  he  installed  the  first  arc- 
lamp  equipment  placed  in  Havana, 
Cuba,  the  equipment  being  driven  by 
vertical  engines.  For  about  a  year 
Mr.  Rollins  served  as  district  engi- 
neer of  the  Boston  office,  Westinghouse 
Electric  &  Manufacturing  Company, 
following  the  absorption  of  the  Water- 
house  company  by  the  former.  In 
1890  he  was  again  recalled  to  Hartford 
as  assistant  superintendent  of  the  light- 
ing company,  soon  becoming  general 
superintendent  and  then  general  man- 
ager. For  many  years  Mr.  Rollins  was 
closely  associated  with  Austin  C.  Dun- 
ham, who  was  president  of  the  Hart- 
ford company  for  nearly  a  third  of  a 
century.  In  1911  Mr.  Rollins  became 
general  manager  of  the  Worcester 
(Mass.)  Electric  Light  Company;  was 
soon  elected  president  and  combined 
the  duties  of  both  offices  under  the  joint 
title.  In  the  five  years  of  his  adminis- 
tration the  annual  output  has  increased 
from  9,000,000  to  40,000,000  kw.-hr., 
and  the  company  has  become  one  of  the 
best  modern  examples  of  a  progressive 
public  utility  enjoying  the  confidence  of 
the  consumer  and  the  Worcester  pub- 
lic alike. 

L.  H.  Haight,  for  the  last  ten  years 
with  the  New  York  sales  office  of  the 
Westinghouse  Electric  &  Manufacturing 
Company,  has  been  appointed  New  York 
City  sales  representative  of  the  Ward 
Leonard  Electric  Company,  Mount  Ver- 
non, N.  Y. 
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NEW  APPARATUS   AND  APPLIANCES 

A  Record  of  Latest  Develo'pments  and  Improvements  in  Manufacturers^  Produces 

Used  in  the  Electrical  Field 


Automatic  Extension  Reel 

An  extension  light  which  possesses 
jonvenient  and  serviceable  features  is 
shown  in  the  accompanying  illustration, 
rhe  reel  carries  30  ft.  of  lanap  cord,  and 
s  secured  to  ceiling  or  beam  by  fast- 
jning  the  arms  of  the  swivel  joint  as 
shown.     It  has  been  developed  by  the 


AUTOMATIC    REEL    FOR    EXTENSION    IJGHT 

Automatic  Extension  Reel  Co.  of  Lib- 
jrty,  Ind.  The  swivel  joint  enables  the 
iser  to  walk  in  any  direction  with  the 
amp,  and  an  automatic  lock  provided 
lolds  the  reel  after  the  lamp  cord  has 
)een  paid  out  so  that  the  lamp  may  be 
ised  at  a  distance  from  the  reel.  A 
slight  pull  forward  unlocks  the  ratchet, 
md  the  wheel  revolves,  winding  the 
;ord  back.  An  adjustable  stop-plug  on 
;he  cord  makes  it  possible  to  adjust  the 
leight  of  the  lamp. 


Reflectors  for  Industrial 
Lighting 

A  line  of  6.5-in.  parabolic  reflectors 
ind  holders  that  produce  concentration 
)f  light  downward  is  now  offered  to  the 


lEFLECTOR    MADE    IN    ALUMINUM,    STEEL 
AND    BRASS    DESIGNS 

;rade  by  Harvey  Hubbell,  Inc.,  Bridge- 
port, Conn.  This  result,  it  is  claimed, 
is  best  obtained  by  locating  the  reflect- 
ors at  an  angle  of  30  deg.  off  the  hori- 
sontal,  when  the  reflectors  are  attached 
bo  sockets  suspended  in  a  vertical  posi- 


tion. These  reflectors  are  made  in 
aluminum,  steel  or  brass.  The  alumi- 
num and  steel  designs  are  finished  in  a 
shade  of  green  outside  and  a  matt 
aluminum  of  superior  reflecting  quali- 
ties inside.  Brush  brass  is  the  standard 
outside  finish  for  the  brass  shades  with 
aluminum  inside,  but  any  other  finish 
can  be  supplied.  The  reflectors  are 
equipped  with  standard  Hubbell  con- 
tractile collar,  which  permits  the  rigid 
attachment  of  the  reflector  to  the 
socket  without  the  use  of  an  additional 
shade  holder. 


Special  Electric  Range  for 
Export  Trade 

The  electric  range  shown  in  the  ac- 
companying illustration,  which  has 
been  designated  as  model  125  by  its 
maker,  the  Rutenber  Electric  Company, 
Marion,   Ind.,   was   designed   especially 


ELECTRIC  RANGE  WHICH  MAY  BE  KNOCKED 
DOWN   FOR  CRATING  PURPOSES 

for  foreign  trade.  This  design  was 
selected  because  eight  of  these  ranges, 
when  knocked  down,  can  be  packed  in 
a  crate  of  the  size  ordinarily  needed  to 
inclose  one  range  of  the  company's 
other  models.  By  effecting  this  sav- 
ing in  packing  space  the  Rutenber 
Company  saves  its  foreign  agents  a 
considerable  amount  in  shipping  ex- 
penses. This  model  has  three  top 
burners,  each  rated  at  1000  watts.  It 
stands  34  in.  high  and  the  dimensions 
of  its  top  are  20  in.  by  26  in.  Its  ship- 
ping weight  is  55  lb.  Another  model, 
known  as  No  120,  of  similar  design, 
is  also  being  built.  It  differs  from 
model  125  in  that  it  has  two  burners 
instead  of  three  and  weighs  5  lb.  less. 


Weatherproof  Sockets 

A  line  of  pull,  key  and  keyless  sock- 
ets for  resisting  damage  by  exposure 
and  chemical  action  has  been  placed  on 
the  market  by  Harvey  Hubbell,  Inc., 
Bridgeport,  Conn.  These  weatherproof 
sockets  have  an  aluminum  cap,  the 
bushing  of  which  is  tapped  with  a  0.5-in. 
thread  inside  and  a  0.75- 
in.  thread  outside.  They 
are  designed  primarily 
for  use  as  a  part  of  out- 
door fixtures.  The  fix- 
ture canopy  may  be 
dropped  over  the  socket 
cap,  leaving  the  thread- 
ed bushing  protruding 
through,  and  to  \his 
bushing  a  lock  nut  may 
be  threaded  to  hold  the 
canopy  rigidly  in  place. 
The  unit  can  then  be  screwed  to  either 
a  hollow  gooseneck  or  bracket  through 
which  the  wires  pass.  This,  the  maker 
states,  is  only  one  of  a  large  number  of 
uses  to  which  this  line  may  be  adapted. 


A  Disappearing  Footlight 

Disappearing  footlights  for  stages 
and  platforms  of  high  schools,  audito- 
riums, halls,  churches  and  theaters,  also 
showrooms,  show  windows  or  wherever 
a  footlight  is  required  that  must  be  out 
of  the  way  when  not  in  use,  have  been 
designed  and  are  being  manufactured 
by  the  Universal  Electric  Stage  Light- 
ing Company,  240  West  Fiftieth  Street, 
New  York  City.  These  footlights  are 
made  up  and  furnished  in  complete  sec- 
tions 3  ft.  to  5  ft.  in  length,  which  can 
be  mitered  to  fit  any  stage  curvature, 
or  in  longer  straight  sections.  They 
can  also  be  provided  for  a  single  or 
double  row  of  lamps  with  two  or  more 
color  combinations. 

Each  section  as  furnished  consists  of 
a  top  frame  and  door  made  of  1-in. 
hardwood  to  match  the  flooring,  so  that 
all  that  is  required  for  installing  a  sec- 


FIG.      1 — SECTION     OF     DISAPPEARING 
FOOTLIGHT  OPEN 

tion  is  to  provide  a  space  in  the  floor  of 
sufficient  depth  and  width  to  receive  the 
unit.  The  top  of  the  footlights  is  in- 
serted flush  and  floored  in  to  form  a 
part  of  the  stage  floor.  The  footlights 
are  mounted  on  the  lower  side  of  the 
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door,  and,  agreeable  to  the  Under- 
writers' rules,  they  are  set  in  a  galvan- 
ized-iron  reflector  trough.  Connections 
are  made  through  an  iron  splicing  I  ox, 
which  can  be  placed  either  in  the  center 
of  the  section  or  at  the  end,  as  is  neces- 


bets,  the  40,000  combinations  possible 
are  given  as  an  indication  of  the  extent 
to  which  the  system  can  be  utilized. 


FIG.    2 — CLOSED    SECTION    VIEW    OF    DISAP- 
PEARING FOOTLIGHT 

sary  for  clearance  between  studs  or 
beams.  The  door  or  cover  of  the  foot- 
lights is  hinged  on  a  special  heavy  iron 
bracket  hinge  supported  on  the  top 
frame,  and  each  cover  is  provided  with 
a  flush  ring  and  lock  at  the  center,  as 
shown  in  tna  illustration.  To  raise  the 
footlights  the  doors  are  opened  by 
means  of  the  pull  strings. 


Electric  Sign  Bulletin 

"Electrograph,"  an  electric-sign  bul- 
letin that  displays  a  complete  message 
and  is  made  for  use  inside  of  building 
halls  or  in  the  open  air,  was  described 
in  the  Aug.  16,  1916,  issue  of  the  Elec- 
trical World.  The  Electrograph  Com- 
pany, 53  Jackson  Boulevard,  Chicago, 
maker  of  this  apparatus,  announces  the 
development  of  a  new  controller  for 
this  outfit.  This  controller  case,  which 
is  illustrated  here,  is  made  for  signs 
that  require  from  500  up  to  2500  watts. 
The  record  passes  slots  in  the  bottom  of 
this  case,  provision  being  made  to  roll 
it  up  in  a  chute  or  box  so  that  the 
length  of  message  is  not  limited.  The 
illustration  shows  the  record  with  the 
brush  block  removed.   This  block  is  held 


A  Shop  Screw  Cabinet 

In  the  accompanying  illustration  is 
shown  a  screw  cabinet,  which  affords 
a  convenient  means  for  handling  screws 
and  small  parts  due  to  mixed  sizes  and 
broken  packages  in  plant  and  factory 
workshops.  This  cabinet  may  be  used 
for  brads,  nails,  butts,  bolts,  auto  ac- 
cessories and  many  other  small  articles. 
These  cabinets  are  made  in  sizes  con- 
taining 50  or  100  drawers.  The  draw- 
ers are  8  in.  by  3  in.  by  2^/^  in.  with 
drawer  pulls  and  cord  holders.  The 
cabinet  is  golden  oak  with  a  dull  waxed 


area  equivalent  to  56,000  circ.  mils, 
rated  at  about  75  amp.  on  a  110-volt 
circuit.  Two  No.  12  B.  &  S.  gage 
stranded  rubber-covered  wires  are  con- 
sidered ample  as  feeders  for  this  bus 
arrangement.    In  Fig.  2  is  shown  a  side 


A   50-DRAWER   SCREW   CABINET 

finish.  The  outside  measurement  of  a 
100-drawer  cabinet  is  44  in.  wide  by 
32  in.  high  by  11  in.  deep,  the  50- 
drawer  cabinet  being  22  in.  wide. 
Hobart  Bros.  Company,  Troy,  Ohio,  are 
the  manufacturers. 


Special  Distribution  Circuit 

In  the  accompanying  illustrations 
special  arrangements  are  shown  so  that 
the  busbar  principle  can  be  applied  to 
interior  distribution  systems  where  it 
is  desired  to  frequently  change  or 
transfer  lights,  electric  letters,  fans, 
heating  and  light  power  devices.  The 
casing  shown  in  Fig.  1  is  of  steel,  in 
two  parallel  pieces  with  openings  equi- 
distant, corresponding  with  connection 
points    in     the     conductor    element    or 


CONTROLLER   FOR  TALKING   LAMP   SYSTEM 
THAT   WILL  REPRODUCE   COMPLI- 
CATED SYMBOLS 

in  place  by  the  four  bolts,  two  on  each 
side  of  the  record.  , 

Attention  is  called  by  the  manufac- 
turer to  the  adaptability  of  this  sys- 
tem, stating  that  the  fifteen-lamp  row 
will  permit  the  reproduction  of  the 
most  complicated  symbols,  such  as  Chi- 
nese or  Japanese  characters.  As  there 
are  214  letters  in  these  foreign  alpha- 


FIG.    1 — STEEL    CASING   FOR    CONDUCTOR 
ELEMENT 

buses  inclosed  in  this  casing.  The  con- 
ductor element  consists  of  Bakelite 
molded  insulation  with  two  phosphor 
bronze  conductors  embedded  therein. 
These  conductors  have  a  cross-sectional 


FIG.  2 — SIDE  VIEW,  SHOWING  CONNECTION 
FOR  SHOW  WINDOW  REFLECTOR 

view  of  a  show-window  installation, 
with  its  positive  lever  contact  plug  for 
connecting  light  and  reflector  or  other 
devices  to  the  buses.  This  system  has 
been  developed  by  the  Chase  Electric 
Company,  105  South  Dearborn  Street, 
Chicago,  111. 


Electrically  Operated   Cream 
Whipper 

The  outfit  illustrated  is  manufac- 
tured by  the  White-Stokes  Company  of 
Chicago,  and  is  suitable  for  whipping 
cream  and  similar  matel-ials.  The  set 
consists  of  a  1-gal.  hopper  which  is 
equipped  with  a  rotating  beater  or 
dasher  driven  through  gears  by  a  ]4- 
hp.  Robbins  &  Myers  motor.  The  gears 
and  bearings  of  the  whipper  are  made 


MOTOR      OPERATED      CREAM      WHIPPER 
WHICH   IS  SUITABLE  FOR  WIN- 
DOW DISPLAY 

of  bronze  and  no  oiling  is  necessary,  it 
is  claimed.  By  removing  a  pin  from 
the  axle,  the  dasher  can  be  lifted  out 
for  cleaning,  and  easy  access  is  given 
to  the  interior  of  the  hopper.  The 
motor  is  supplied  with  10  ft.  of  oord 
and  plug  for  connecting  to  any  lamp 
socket.  The  base  of  the  outfit  is  14 
in.  by  22  in. 
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Return  Line  Heating  Pump 

An  interesting  development  in  vacu- 
jm  pumps  for  return  line  work  has  been 
made  by  the  Nash  Engineering  Com- 
pany of  South  Norwalk,  Conn.  A  tur- 
bine pump  is  direct-connected  to  an 
jlectric  motor  and  is  furnished  in  five 
sizes,  suitable  for  handling  from  8000 
;o  65,000  sq.  ft.  of  direct  radiation  or 
ts    equivalent,    with    special    units    de- 


FIG.    1 — AIR    END    OF    PUMP 

igned  to  take  care  of  very  large  heat- 
ig  systems.  The  pump  is  described  by 
he  maker  as  two  pumps  in  one,  a  hy- 
ro-turbine  air  pump,  and  a  centrif- 
gal  water  pump,  both  contained  in  one 
ising,  the  impellers  of  each  pump  be- 
ig  on  the  same  shaft,  which  is  sup- 
orted  on  highest  grade  annular  ball 
garings,  mounted  outside  of  the  cas- 
ig.     Unlike  many  return   line   pumps, 

is  pointed  out,  the  air  and  water  are 
jparated  before  reaching  the  pump, 
his  arrangement,  it  is  claimed,  makes 

possible  to  relieve  back  pressure,  as 
le  water  only  is  delivered  against  the 
)iler  pressure.     The  water  is  handled 

a  pump  designed  for  water,  and  the 
r  in  a  pump  designed  for  air,  which 
akes  a  much  higher  efficiency  possible 
lan  where  the  water  and  air  are  han- 
ed  both  together. 

For  the  reasons  stated,  and  as  a  re- 
lit of  careful  design,  these  pumps  re- 
lire  motors  of  from  1  hp.  to  5  hp. 
le  water  end  is  so  designed  that  the 
itfit  is  unloaded  when  not  handling 
ater.  In  other  words,  the  power  re- 
lired  for  operation  is  proportional  to 
e  condensation  returned. 
The  air  end  of  the  pump  works  on  a 
:ry    simple    and    ingenious    principle, 


FIG.  2- 


-AIR   AND    WATER    PUMP    IN 
ONE   CASING 


ing  a  development  of  the  Nash  hy- 
o-turbine  air  compressor  and  vacuum 
imp,  which  has  been  made  by  the 
ish  Engineering  Company  for  about 
ven  years.  The  impeller  revolves 
Jely  in  an  elliptical  casing,  carrying 
iter  around  with  it.     The  water  fol- 


lows the  casing  due  to  centrifugal  force, 
and  alternately  recedes  from  and 
surges  back  into  the  impeller,  twice  in 
a  revolution.  As  the  water  leaves  the 
impeller  it  draws  air  in  through  port;; 
cut  in  the  side  of  the  casing.  As  soon 
as  the  blades  of  the  impeller  (now  filled 
with  air)  pass  the  inlet  ports,  the  air  is 
trapped.  The  re-entering  water  com- 
presses the  air  and  delivers  it  through 
outlet  ports.  As  the  peripheral  clear- 
ance between  the  casing  and  the  impell- 
er is  never  less  than  1/32  in.,  and  the 
shaft  is  supported  on  large  ball  bear- 
ings, the  pump  maintains  its  original 
high  efficiency.  All  valves,  gears,  loose 
blades  or  reciprocating  parts  have  been 
eliminated,  it  is  pointed  out,  and  as 
there  are  no  bearing  adjustments  to 
make,  the  pump  requires  practically  no 
attention  in  service  other  than  two  or 
three  times  during  a  season  to  supply 
the  ball  bearings  with  lubricant. 


Long  Distance  Water  Stage 
Recorder 

In  the  accompanying  illustration  a 
long  distance  water  stage  recorder  is 
shown  which  is  designed  to  produce  in 
a  power  house,  pumping  station  or  office 
the  fluctuations  of  levels  from  any  dis- 
tant body  of  water,  oil  or  other  liquid. 
It  operates  on  open  circuit  arrangement 
using  ordinary  dry  cells  and  two  wires. 
However,  one  wire  and  a  ground  re- 
turn have  been  used  in  many  places 
with  perfect  success,  it  is  claimed.  The 
sender  which  is  placed  over  the  water 
embodies  a  float  pulley  with  spines  on 
its  circumference.  Over  this  runs  a 
perforated  bronze  band  that  connects 
at  one  end  with  a  float  resting  upon  the 
water  surface,  and  at  the  other  end 
with  a  counterpoise.  Attached  to  the 
same  shaft  with  the  pulley  are  two 
small  ratchet  wheels  with  teeth  op- 
posed to  each  other.  Whenever  the 
float  turns  the  pulley  a  given  amount 
in  one  direction,  a  contact  is  made 
which  completes  the  electrical  circuit 
between  the  sender  and  the  receiver. 
The  circuits  are  closed  by  a  device 
whereby  a  contact  of  nearly  a  second's 
duration  is  secured,  since  a  contact  of 
some  duration  is  essential  to  the  oper- 


ation of  the  receiver.  Except  during 
the  one  second  in  which  the  water  stage 
completes  its  change  interval,  there  are 
no  completed  electrical  circuits. 

The  receiver  is  fixed  to  the  base  plate 
of  the  recorders.  It  consists  of  a  shaft, 
I'.pon  which  is  mounted  the  small  spine 
wheel  that  drives  the  pencil  carriage  of 
the  recorder.  Two  ratchet  wheels  are 
also  mounted  upon  the  same  shaft  with 
their  teeth  in  opposite  directions.  Play, 
ing  upon  the  teeth  of  each  ratchet 
wheel  is  a  pawl  mounted  upon  an  arm 
swinging  from  the  main  shaft.  The 
other  end  of  this  arm  carries  a  plunger 
that  moves  in  a  solenoid.  Whenever  a 
contact  is  made  by  the  sender,  the  cur- 


SENDING  APPARATUS  FOR  WATER 
STAGE   RECORDER 

rent  passing  through  the  solenoid 
draws  the  plunger  within  it  and  moves 
an  arm  which  causes  the  pawl  to  turn 
the  ratchet  wheel  the  space  of  one 
tooth.  This  turns  the  spine  wheel 
which  moves  the  pencil  a  corresponding 
amount.  The  two  ratchet  wheels  on 
the  receiver  follow  those  on  the  sender, 
both  in  direction  and  amount.  Both 
the  sender  and  the  receiver  are  pro- 
vided with  suitable  locking  devices  that 
prevent  a  contact  being  made  except  at 
the  proper  time,  thus  avoiding  the 
danger  of  short-circuiting  the  batter- 
ies, or  producing  any  movement  of  the 
pencil  except  that  originating  at  the 
distant  water  surface. 

The  solenoids  of  the  receiver  are  oper- 
ated by  four  dry  cells  connected  through 
a  specially  designed  polarized  relay 
mounted  on  the  base  of  the  recorder. 
The  sender  operates  the  relay  through 
the  line  wires,  the  current  being  al- 
ways in  one  direction  for  a  rising  stage 
and  in  the  opposite  direction  for  a  fall- 
ing stage.  This  long  distance  water 
stage  recorder  is  made  by  Leupold,. 
Voelpel  &   Company,  of  Portland,  Ore. 


RECEIVING  APPARATUS  FOR  LONG  DISTANCE  WATER  STAGE  RECORDER 
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A  Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 

and  Central-Station  Fields- 


SAVINGS  PLAN  FOR  NEW 

ENGLAND  POWER  EMPLOYEES 

Company  Offers  Opportunity  to  Subscribe  Prior  to 

New  Year  for  Limited  Number  of 

Shares  of  Preferred  Stock 

Further  prominent  light  and  power  utility  has  en- 
tered the  list  of  those  who  promote  savings  on  the  part 
of  employees  by  offering  to  sell  to  them  shares  of  the 
company's  stock  on  an  installment  plan  prorated  accord- 
ing to  the  employee's  salary.  In  offering  this  plan  to 
its  employees  this  company,  the  New  England  Power 
Company,  makes  the  following  statement : 

"The  employees  who  subscribe  to  it  [the  plan]  will 
secure  a  convenient  form  for  making  systematic  savings 
and  at  the  same  time  a  greater  return  than  is  possible 
through  any  of  the  usual  savings  plans. 

"It  is  expected  that  the  company  will  benefit  through 
having  employees  who  are  also  stockholders  and  the 
happy  relationship  already  existing  be  made  even  closer 
and  more  permanent. 

"While  it  is  believed  that  this  is  an  opportunity  which 
no  one  who  is  eligible  should  neglect  to  take  advantage 
of  to  some  extent  at  least,  it  should  be  distinctly  under- 
stood that  failure  to  subscribe  will  not  in  any  way  affect 
the  employee's  standing  with  the  company." 

Some  of  the  terms  under  which  the  employees  may 
subscribe  are  given  below.  Not  more  than  500  shares 
are  at  the  disposal  of  the  managers  of  the  plan. 

The  subscription  price  shall  be  $100  per  share,  and 
subscriptions  shall  be  for  one  or  more  shares  of  New 
England  Power  Company  preferred  stock  as  allotted  by 
the  trustees  of  the  New  England  Company,  at  their  dis- 
cretion, but  the  number  of  shares  subscribed  for  by  any 
subscriber  shall  not  in  any  event  be  such  that  the  month- 
ly installment  hereinafter  provided  for  would  exceed  20 
per  cent  of  the  subscriber's  monthly  salary. 

Payments  of  subscriptions  may,  at  the  election  of  the 
subscriber,  be  made  either  in  whole  at  the  time  of  the 
acceptance  of  the  subscription  or  in  monthly  install- 
ments at  the  rate  of  $2  per  share,  said  installments  to 
be  deducted  from  the  wages  or  salary  of  the  subscriber 
and  the  subscriber  may  from  time  to  time  make  addi- 
tional payments  on  account  of  the  unpaid  balance  or  pay 
off  the  same  in  full. 

Subscriptions,  unless  fully  paid,  shall  be  cancelled  in 
full  but  not  in  part,  (a)  on  request  of  the  subscriber; 
(b)  on  the  subscriber  leaving  the  service  of  the  com- 
pany and  its  subsidiary  and  affiliated  companies,  either 
voluntarily  or  otherwise;  (c)  on  death  of  subscriber. 
When  a  subscription  is  so  cancelled,  there  will  be  re- 
turned to  the  subscriber  the  full  amount  of  payments 
made,  with  interest. 

In  addition  to  the  dividends  paid  if  earned  on  the 
stock,  an  extra  payment  will  be  made  on  Dec.  15  of  each 
year  beginning  Dec.  15,  1917,  conditions  and  amounts 
being  as  follows:  (a)  The  "extra  payment"  shall  be 
payable  only  to  the  officer  or  employee  himself  who  sub- 
scribed for  the  stock  hereunder  and  upon  his  sole  and 
separate  receipt,  (b)  The  officer  or  employee  who  sub- 
scribed for  the  stock  hereunder  shall  have  continued  in 
the  service  of  the  company  or  of  some  of  its  subsidiary 


or  affiliated  companies  continuously  from  the  date  of  the 
subscription  to  the  date  the  extra  dividend  is  payable, 
and  shall  in  the  opinion  of  the  trustees  have  shown  a 
proper  interest  in  the  company's  welfare  and  progress. 

(c)  The  subscription  shall  not  have  been  cancelled  and 
the  officer  or  employee  who  subscribed  for  the  stock 
hereunder  shall  not  have  lost  or  parted  with  any  of  his 
rights  thereunder  or  with  any  of  the  stock  subscribed 
for  or  any  of  his  rights  therein  or  thereto  or  hypothe- 
cated the  same  and  shall  on  request  present  for  inspec- 
tion original  certificate  to  the  treasurer  of  this  company 
or  some  other  officer  designated  by  the  treasurer,  if  the 
subscription  has  been  fully  paid  and  the  stock  delivered. 

(d)  The  rate  of  the  "extra  payment"  shall  be  as  fol- 
lows: 1917—1  per  cent;  1918—1.5  per  cent;  1919— 
2  per  cent;  1920—2.5  per  cent;  1921—3  per  cent;  1922 
— 3.5  per  cent;  each  year  thereafter — 4  per  cent. 

Should  the  officer  or  employee  who  subscribed  for  the 
stock  hereunder,  die,  or,  in  the  opinion  of  the  trustees, 
be  so  disabled  as  to  be  unfitted  to  remain  in  the  employ 
of  the  company,  at  any  time  after  the  acceptance  of  his 
subscription  by  the  trustees,  the  company  will,  in  addi- 
tion to  all  other  rights  arising  out  of  his  subscription 
as  hereinbefore  provided,  pay  to  him  or  to  his  heirs,  a 
sum  equal  to  the  par  value  of  the  shares  subscribed  for, 
but  not  exceeding  $1,000,  provided  he  was,  at  the  time 
of  such  death  or  disablement,  in  its  service  or  in  that  of 
one  of  its  subsidiary  or  affiliated  companies,  and  other- 
wise within  the  conditions  entitling  him  to  "extra  pay- 
ments." 


A  Thermo-Electric  Wattmeter 

Thomas  W.  Varley  of  New  York,  in  patent  No.  1,199,- 
444,  discloses  an  ingenious  arrangement  whereby  ther- 
mo-electric couples  such  as  may  be  made  out  of  bismuth 
and  antimony  are  carried  to  operate  a  wattmeter,  though 


DIAGRAM    OF    CONNECTIONS 

the  same  type  of  mechanism  can  equally  as  well  be  ap- 
plied to  a  watt-hour-meter. 

An  armature  in  the  form  of  an  inverted  cup  is  sup- 
ported on  a  shaft  located  in  the  air  gap  between  the 
poles  of  the  magnet  and  the  core.  The  armature  com- 
prises a  cup  of  copper,  slotted  to  form  conducting  strips, 
and  attached  to  a  ring  of  a  suitable  metal  or  alloy.  The 
metals  of  the  cup  and  ring  are  preferably  selected  so 
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s  to  have  differences  of  electromotive  force  set  up  in 
hem  by  the  application  of  heat  at  the  points  of  junc- 
ion  of  the  two  metals,  each  such  junction  thereby  con- 
tituting  a  thermo-electric  couple. 
Connected  across  the  source  of  electricity  supply  is 
heating  coil  circuit  which  leads  to  one  side  of  the 
rmature.  The  thermo-couples  on  this  side  will  there- 
are  be  heated  in  a  manner  corresponding  to  the  voltage 
f  the  source.  On  the  other  hand,  a  second  heating  coil 
!  arranged  on  the  opposite  side  of  the  armature  whose 
;mperature  rise  will  in  general  depend  upon  the  volt- 
ge  drop  across  a  shunt  or  series  of  shunts  placed  in 
jries  with  the  line.  In  this  way  the  difference  of  tem- 
erature  rise  on  the  two  sides  of  the  armature  sets  up 
jrrents  in  the  strips  of  the  armature  cup,  which  be- 
)mes  a  measure  of  the  watts  expended  in  the  power 
rcuit. 

As   the  thermo-electromotive  force  is  a  function  of 
16  heat,  the  two  sets  of  junctions  will  have  a  resultant 


INTERIOR  CONSTRUCTION,   SHOWING   ARMATURE 

ectromotive  force,  sending  current  up  one  side  of  the 
ip  and  down  the  other.  These  currents  produce  a  torque 

rotation  on  the  cup.  As  the  cup  rotates  a  counter- 
Bctromotive  force  is  set  up  in  the  two  sides  of  the  cup 
nding  to  stop  its  rotation,  the  final  speed  of  the  cup 
ling  such  that  the  thermo-electromotive  forces  less  the 
unter-electromotive  forces  give  net  electromotive 
rces  sufficient  to  cause  currents  to  flow  to  overcome 
e  friction  of  rotation. 
Since  the  net  difference  in  temperature  is  a  function 

the  product  of  the  line  voltage  times  the  amperes  of 
6  load  the  effort  of  turning  varies  with  the  watts  of 
e  load. 


Public  Service  Commission  News 

District  of  Columbia  Commission 

The  Public  Utilities  Commission  has  drawn  up  a  set 
proposed  regulations  concerning  the  approval  of 
itt-hour  meters  for  use  in  the  District  of  Columbia, 
lese  regulations  closely  follow  those  recently  promul- 
ted  by  the  Bureau  of  Standards,  the  commission 
ates.  For  the  purpose  of  considering  the  adoption  of 
ese  regulations,  the  commission  will  hold  a  formal 
iblic  hearing  on  Dec.  6. 

Illinois  Commission 

The  State  Public  Utilities  Commission  has  authorized 
w  gas  and  electric  rates  for  the  city  of  Peoria.  These 
tes  carry  a  reduction  of  approximately  10  per  cent 
d  create  an  annual  saving  to  consumers  of  $100,000. 
le  gas  schedule  is  of  block  form,  with  the  initial  rate 
85  cents  per  thousand  cubic  feet.    The  electric  sched- 


ules are  principally  of  maximum  demand  form  with 
initial  rates  of  9  cents  for  residential  consumers  and  9 
cents  for  commercial  consumers.  No  changes  are  made 
in  the  power  schedules  or  in  the  special-service 
schedules. 

The  new  residential  schedule  is  a  new  departure  in 
the  State  of  Illinois,  in  that  the  maximum  demand  is 
computed  on  the  so-called  "room  basis."  In  permitting 
this  "room  basis"  to  be  used,  the  commission  gives  as 
its  reason  that  the  said  basis  has  been  agreed  upon  by 
the  utility  and  the  Common  Council  of  the  city  of 
Peoria. 

New  Jersey  Commission 

The  Board  of  Public  Utility  Commissioners  has  denied 
the  petition  of  the  Lakewood  &  Coast  Electric  Company 
to  restrain  the  Atlantic  Coast  Electric  Light  Company, 
operating  in  neighboring  territory,  from  making  pro- 
posed extensions.  The  Lakewood  company  held  that  the 
Atlantic  company  is  making  a  practice  of  erecting  pole 
lines  and  wires  in  competitive  districts  to  an  extent 
entirely  unwarranted  by  the  company's  business.  In 
its  decision  the  board  says  that  the  general  policy  of 
making  extensions  in  new  territory  and  the  development 
of  business  therein  is  primarily  a  question  for  boards 
of  directors  to  determine. 

Colorado  Commission 

At  a  general  session  of  the  Public  Utilities  Commis- 
sion held  recently,  it  was  ordered  to  take  effect  Nov.  1, 
1916,  that  in  case  of  change  of  ownership  or  control  of 
a  utility,  or  when  a  utility,  or  portion  of  utility,  is 
transferred  from  the  operating  control  of  one  company 
to  that  of  another,  or  when  its  name  is  changed,  the 
company  which  will  thereafter  operate  the  utility,  if  it 
intends  to  use  the  tariff  publications  and  rates  of  the 
former  operating  company,  shall  unite  with  the  former 
company  in  the  publication  and  filing  of  common  sup- 
plements to  the  schedules  on  file  with  the  commission, 
on  the  one  hand  withdrawing,  and  on  the  other  hand 
accepting  and  establishing  such  tariffs.  Such  common 
supplements  shall  be  executed  jointly  by  the  tariff  issu- 
ing officers  of  both  the  old  and  the  new  companies,  shall 
be  numbered  consecutively  as  supplements  to  the  sched- 
ules to  which  they  are  directed,  and  may  be  made  effec- 
tive on  immediate  notice  to  the  public  and  to  the  com- 
mission, by  noting  thereon  reference  to  this  order  of 
the  commission. 

New  schedules  reissuing  or  superseding  the  then 
effective  schedules  shall  be  numbered  in  the  Colorado 
Public  Utilities  Commission  series  of  the  newly  formed 
company. 

The  company  surrendering  control  of  the  property 
has  no  lawful  right  to  abandon  its  schedules  except  on 
lawful  notice,  i.e.,  thirty  days,  and  when  it  surrenders 
control  of  the  property  it  surrenders  all  right  to  pub- 
lish rates  applicable  thereto  except  under  proper  author- 
ity from  the  company  to  whose  control  the  property 
passes. 

The  public  has  a  right  to  the  existing  available  and 
lawfully  applicable  rates  of  that  property. 

The  adoption  notice  shown  on  the  common  supple- 
ments issued  under  this  order  shall  read  substantially 
as  follows: 

"The  (name  of  new  company)  hereby  adopts,  ratifies 
and  makes  its  own  in  every  respect  as  if  the  same  had 
been  originally  filed  and  posted  by  it,  all  schedules,  con- 
tracts or  other  instruments  whatsoever,  filed  with  the 
Public  Utilities  Commission  of  the  State  of  Colorado 
by  the  (name  of  old  company)  prior  to  (date)  the  be- 
ginning of  its  possession." 

Similar  adoption  notice  must  be  filed  by  a  receiver 
when  assuming  possession  and  control  of  a  public  utility 
property. 
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Insulator  Design  to  He  Uiscussed  by 
Toronto  Engineers. — A  paper  entitled 
"Insulator  I)esij>:ii"  will  be  presented 
on  Nov.  24  before  the  Toronto  section, 
A.  I.  E.  E.  by  A.  O.  Austin,  chief  enjri- 
neer,  Ohio  Brass  Company. 

Los  Angeles  Jovian  League. — Mrs. 
Estelle  Lawton  Lindsay,  a  member  of 
the  Los  Angeles  City  Council,  ad- 
dressed the  local  league  on  Oct.  25. 
Her  subject  was  "The  New  Friendship 
Between  Men  and  Women." 

San  Francisco  Section,  A.  L  E.  E. — 

The  regular  monthly  meeting  was  held 
on  Oct.  27.  W.  J.  Davis,  Jr.,  Pacific 
Coast  engineer  General  Electric  Com- 
pany, presented  a  paper  on  the  opera- 
tion of  Curtis  turbines  and  reduction 
gears  for  special  propulsions.  The  talk 
was  illustrated  with  stereopticon  views. 

Ladies'  Night  at  Western  Society  of 
Engineers. — On  Oct.  31,  which  was 
ladies'  night  at  the  Western  Society  of 
Engineers,  Chicago,  D.  W.  Roper,  of 
the  Commonwealth  Edison  Company, 
related  his  experiences  while  visiting 
cliff  dwellings  and  climbing  mountains 
in  Colorado.  After  his  talk,  which  was 
illustrated  with  lantern  slides  and  mo- 
tion pictures,  light  refreshments  were 
served. 

The    Radio    Club    of    America.— The 

October  meeting  of  the  club  was  held 
on  Oct.  20  at  Columbia  University, 
New  York  City.  Edwin  H.  Armstrong 
lectured  on  "The  Relation  of  the 
Heterodyne  Theory  of  Amplification  to 
the  Oscillating  Audion."  This  lecture 
was  a  continuation  and  extended  dis- 
cussion of  the  matter  treated  of  in 
the  paper  recently  presented  by  Mr. 
Armstrong  before  the  Institute  of 
Radio  Engineers. 

Insulating  Oils  Discussed  at  Pitts- 
field. — The  second  annual  meeting  of 
the  season  for  the  Pittsfield  section  of 
the  American  Institute  of  Electrical 
Engineers  was  held  on  Oct.  26.  This 
was  the  first  lecture  in  the  course  of 
seven  on  materials  used  in  manufacture 
of  electrical  apparatus.  The  subject 
was  "Insulating  Oils"  and  the  speaker 
w^as  W.  H.  Miller,  superintendent  of  the 
Tide  Water  Oil  Company,  Bayonne. 
N.  J. 

Empire  State  Gas  &  Electric  Asso- 
•ciation  Officers. — The  new  officers  of 
the  Empire  State  Gas  &  Electric  Asso- 
ciation are  as  follows:  President,  Stuart 
Wilder;  first  vice-president,  H.  M. 
Beugler;  second  vice-president,  H.  W. 
Peck;  treasurer,  C.  A.  Graves;  secre- 
tary, C.  H.  B.  Chapin;  as  members  of 
the  executive  committee:  to  serve  three 
3^ears,  J.  C.  DeLong,  A.  B.  Tenney,  C. 
G.  M.  Thomas,  M.  J.  Brayton;  to  serve 
two  years,  E.  H.  Rosenquest,  F.  H.  Hill; 
to  serve  one  year,  S.  J.  Magee. 

Texas     Contractors     Convene. — The 

Texas  Electrical  Contractors  Associa- 
tion held  its  annual  convention  in 
Dallas  a  few  days  ago.  It  was  pre- 
sided over  by  President  W,  H.  Earj  of 
Dallas.  The  discussion  covered  a  num- 
ber of  matters  relating  to  the  welfare 
of  the  members  of  the  organization. 
About  thirty  electrical  contractors  were 
an  attendance.     The  social  features  of 
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the  meeting  were  very  enjoyable  and 
embraced  among  other  things  a  ban- 
quet at  the  Adolphus  Hotel,  at  which 
Mayor  Lindsley  was  present  and  made 
an  address. 

Boston  Institute  Meeting  in  Decem- 
ber.— The  327th  meeting  of  the  Ameri- 
can Institute  of  Electrical  Engineers 
will  be  held  in  Boston,  Mass.,  on  Dec.  8. 
There  will  be  an  afternoon  and  an  eve- 
ning session.  The  afternoon  session  will 
be  devoted  to  papers  and  discussions  on 
the  general  subject  of  "The  Standardi- 
zation of  Circuit  Breakers  with  Regard 
to  Their  Rupturing  Capacity."  The 
principal  feature  of  the  evening  session 
will  be  the  presentation  of  the  John 
Fritz  medal,  which  has  been  awarded  to 
Dr.  Elihu  Thomson.  As  members  of  va- 
rious engineering  societies  will  be  pres- 
ent, it  is  planned  to  conclude  the  evening 
session  with  a  lecture  on  some  subject 
which  will  be  of  great  interest. 

New     York     Meter     Men     Meet. — A 

meeting  of  the  electric  meter  commit- 
tee of  the  Empire  State  Gas  &  Elec- 
tric Association  was  held  on  Nov.  9  in 
the  rooms  of  the  Rochester  Engineering 
Society.  The  general  subject  for  dis- 
cussion was  "The  General  Operation  of 
an  Electric  Meter  Department."  An 
opportunity  was  afforded  those  attend- 
ing of  visiting  the  meter  department  of 
the  Rochester  Railway  &  Light  Com- 
pany. On  Friday  a  joint  meeting  of 
this  committee  and  that  on  electric  dis- 
tribution was  held  in  Rochester  to  con- 
sider the  subject  of  grounding  of  sec- 
ondaries on  alternating-current  distri- 
bution systems.  Representatives  of 
the  Board  of  Fire  Underwriters  were 
invited  to  attend  this  meeting. 

Tentative  Program  for  Kansas  Util- 
ity Convention. — The  tentative  pro- 
gram for  the  convention  of  the  Kansas 
Public  Service  Association,  National 
Hotel,  Topeka,  Kan.,  on  Dec.  7  and  8 
is  as  follows:  "Transmission  Lines 
Solve  the  Small  Town  Electric  Light- 
ing Problems,"  by  C.  A.  Leland,  Jr., 
Atchison,  Kan.;  "The  Joint  Use  of 
Electric  Light  and  Telephone  Poles," 
by  J.  P.  Kobrock,  St.  Joseph,  Mo.;  "The 
Protection  of  Transformers  and  Distri- 
bution Systems  from  Lightning,  and 
Grounding  Secondaries,"  by  J.  E.  Gos- 
sett,  Topeka,  Kan.;  "Water  Treating 
and  Boiler  Washing  and  Their  Rela- 
tion to  Fuel  Economy,"  by  C.  T.  Reese, 
Topeka,  Kan.,  and  other  papers  by  J. 
E.  Harsh,  Salina,  Kan.;  W.  W.  Austin, 
Cottonwood  Falls,  Kan.;  W.  A.  Sco- 
thorn.  Junction  City,  Kan.;  A.  Mac- 
Lachlan,  Detroit,  Mich.  The  conven- 
tion this  year  will  be  limited  to  two 
days  instead  of  three  days,  as  has  been 
the  previous  practice. 


Competition     to    Obtain     Distinctive 
Name  for  Company  Section  Bulletin. — • 

Chairman  Walter  Neumuller  of  the 
New  York  companies'  section,  N.  E.  L. 
A.,  has  just  announced  a  prize  competi- 
tion, which  is  open  to  members  of  the 
section.  The  purpose  of  the  contest  is 
to  obtain  a  new  name  for  the  official  or- 
gan of  the  section  which  is  now  known 
simply  as  the  Bulletin.  Mr.  Neumuller 
feels  that  the  magazine  possesses  but 
slight  individuality  under  its  present 
name,  which  does  not  raise  it  above  the 
class  of  a  thousand  other  magazines  in 
every  line  of  business  and  industry  bear- 
ing the  same  name.  There  are,  however, 
in  the  electrical  industry  a  number  of 
publications  which  have  really  distinc- 
tive titles,  such  as  the  Edison  Round 
Table  of  the  Chicago  company,  the 
Detroit  Syncroscope  of  the  Detroit  com- 
pany, and  Edison  Light  of  the  Boston 
section.  The  prize  offered  for  the  new 
name  is  $10,  and  the  contest  will  close 
on  Dec.  4.  Elaborate  preparations  are 
being  made  for  the  meeting  of  the  sec- 
tion on  Nov.  14  at  the  Auditorium,  Irv- 
ing Place  and  Fifteenth  Street.  Sheriff 
Alfred  E.  Smith  of  New  York  County 
will  tell  many  interesting  personal  remi- 
niscences of  politics  on  the  east  side  of 
New  York.  Preceding  the  meeting  a 
get-together  dinner  will  be  held  a1 
Scheffel  Hall. 

Chicago  Credit  Men  to  Meet.  —  Th( 

twenty-first    annual     meeting    of    the 
Electrical    Credit   Association    of   Chi 
cago  will  be  held  at  the  Hotel  LaSalle 
next  Thursday,  Nov.  16.    In  addition  t( 
the  regular  routine  of  business,  discus 
sion  on  a   number  of  topics  has  beer 
arranged  for  as  follows:     "Contractor; 
as  Credit  Risks,"  by  W.  G.  Clarke,  A| 
T.  Knowlson  Company,  Detroit,  and  H 
C.  Downing,  Downing  Electrical  Com( 
pany,     Des     Moines;     "Turning     Hin 
Down,  Making  Him  Pay  and  Keepinj 
Him  a  Customer,"  by  T.  K.  Quinn,  Na 
tional    Lamp    Works,    Cleveland,    an< 
Fred  H.  Alden,  Illinois  Wire  &  Cabl 
Company,     Sycamore;      "Respect     fo 
Terms,"  by  L.  L.  Hill,  Page  &  Hill  Com 
pany,  Minneapolis,  and  E.  L.  Sanders 
Electric     Service     Supplies     Companj 
Chicago;    "Getting  Ahead,"   by   Harr; 
L.   Grant,  Western   Electric   Companj 
Chicago;  "Trade  Names  Accounts,"  b 
W.  L.  Burgess,  Burgess-Granden  Coir 
pany,    Omaha;    "Analyzing    a    Stat( 
ment,"  by  I.  E.  Stiles,  Western  Electri 
Company,  Omaha;  W.  A.  Brady,  Con 
mercial  Electrical  Supply  Company,  S 
Louis,  and  Jonathan   B.   Cook,   C.P.A 
Chicago ;  "Customers'  Printed  Terms  o 
Purchase  Orders,"  by  W.  P.  Crocket 
W.    P.    Crockett    Company,    Chicago 
"Trade  Acceptances,"  by  W.  H.  Bran 
man,  American   Carbon  &  Batt.  Con 
pany,  E.  St.  Louis ;  "Value  of  the  Asa 
ciation,"  by  Miss  C.  L.  Aber,  Ivanho( 
Regent   Works,    Cleveland,   and    V.    I 
McNutt,  Cracraft,  Leich  Electric  Con 
pany,    Genoa,    111.;    "Suggestions    f( 
Service  Improvements,"  by  S.  R.  Dri 
field.  The  Consumers  Rubber  Compan; 
Cleveland;   "Municipal   Credits,"  unai 
signed,    open    for    general    discussio: 
The   annual   dinner  of  the  associatic 
will  be  held  in  the  evening,  when  se' 
eral  speakers  will  deliver  addresses  ( 
popular  subjects. 
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"Shop  Early"  to  Be  Emphasized  by 
Electricity. — According  to  plans  made 
in  Saiina,  Kan.,  the  person  who  usually 
puts  oit  Christmas  shopping  until  the 
last  moment  will  be  constantly  remind- 
ed to  "shop  early"  by  the  use  of  an 
electric  sign  bearing  these  words.  The 
energy  and  lamps  for  the  sign  will  be 
furnished  by  the  Saiina  (Kan.)  Light, 
Power  &  Gas  Company,  for  which  a 
vote  of  thanks  by  the  Chamber  of  Com- 
merce was  tendered  the  company,  and 
also  for  its  efforts  in  this  campaign. 

Crowds  Celebrate  Installation  of  Ad- 
ditional Street  Lighting. — At  the  turn- 
ing on  of  the  lights  of  103  additional 
standards  in  North  Minneapolis  recent- 
ly more  than  50,000  people  participated 
in  the  celebration  marking  the  event. 
The  standards  are  of  the  same  type  as 
those  already  installed  and  for  which 
the  different  improvement  associations 
pay  at  the  rate  of  $45  per  year  per 
post.  Where  the  different  business 
houses  prefer  to  pay  on  a  per-fcot- 
frontage  basis  the  cost  is  prorated 
among  them. 

Old  and  New  Doherty  Cadets  at  Ban- 
quet.— Nearly  a  half-hundred  Dohorty 
cadets,  graduates  and  undergraduates, 
participated  in  a  "get-together"  ban- 
quet on  Oct.  31  at  Fraunces'  Tavern, 
New  York  City.  The  purpose  was  to 
acquaint  the  large  number  of  young 
cadets  in  the  New  York  office  with  the 
executives,  almost  all  of  whom  are 
graduates  of  the  Denver  school.  The 
series  of  addresses  not  only  told  of  the 
past  in  the  Doherty  organization,  but 
forecast  the  future  in  glowing  terms. 
Such  a  one  was  the  opening  address  of 
Frank  W.  Frueauff,  of  the  firm  of 
Henry  L.  Doherty  &  Company,  who 
acted  as  toastmaster.  Holton  H.  Scott, 
general  manager  of  the  operating  de- 
partment, announced  his  claim  to  be  the 
dean  of  the  Doherty  college  men  now  in 
the  organization,  and  rehearsed  the  con- 
nection of  Henry  L.  Doherty  with  the 
Madison  Gas  &  Electric  Company. 

Danbury  Central  Station  Makes  Re- 
ciprocal Contract  with  Large  Isolated 
Plant. — For  mutual  accommodation  the 
Danbury  (Conn.)  &  Bethel  Gas  &  Elec- 
tric Light  Company  and  the  F.  H.  Lee 
Company  have  agreed  upon  a  reciprocal 
contract  for  the  interchange  of  surplus 
energy  for  light  and  power.  This  will 
insure  the  Danbury  company  an  added 
yearly  load  of  36,000  kw.-hr.  The  Lee 
company,  a  large  hat  manufacturer,  op- 
erates one  of  the  finest  isolated  plants 
in  the  country.  Its  electrical  capacity 
is  largely  in  excess  of  its  power  re- 
quirements, and  Charles  H.  Merritt, 
general  manager  of  the  central  station 
company,  believes  this  alliance  has 
solved  the  problem  of  taking  care  of 
the  Increased  power  demand.  The 
agreement  calls  for  a  yearly  consump- 
tion by  the  Doherty  company  of  not 
less  than  36,000  kw.-hr.,  and  in  case  the 
Lee  company  needs  any  power  in  addi- 
tion to  its  plant's  capacity  the  Danbury 
company  agrees  to  help  it  out.  The  in- 
stallation of  the  necessary  wiring  and 
transformers  will  be  started  at  once, 
and  the  expense  will  be  borne  by  the 
Danbury  company. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  with 
brief  notes  ol  general  interest. 


Variety  of  Flashlamps  for  Londoners. 

— A  dispatch  from  London  states  that 
electric  "eyes"  in  studs  and  button- 
holes have  been  added  to  the  endless 
variety  of  pocket  flashlamps  as  aids  to 
London  people  in  their  movements  after 
dark.  Women  in  the  West  End  have 
been  noticed  of  late  using  tiny  electric 
bulbs,  which  are  connected  by  a  cord  to 
a  battery  carried  in  the  pocket  or  mr.ff. 
They  flash  from  the  eyes  of  an  animal's 
head  on  furs  worn  around  the  neck  or 
in  the  hat.  Electric  brooches  for 
women,  it  is  stated,  may  also  soon  ap- 
pear. 

Proposed  to  Start  Immediately  on 
Memphis  Municipal  Project. — Imme- 
diate construction  of  the  proposed 
municipal  light  and  power  plant  of  the 
city  of  Memphis,  Tenn.,  on  the  bank  of 
the  Mississippi  River,  is  proposed  by 
the  city  commission  and  its  engineer, 
F.  W.  Ballard  of  Cleveland.  The  Mer- 
chants Power  Company  and  the  Mem- 
phis Consolidated  Gas  &  Electric  Com- 
pany, the  two  utilities  operating  in  the 
city,  have  rejected  what  was  described 
as  the  city's  final  proposal  for  agree- 
ment, and  the  city  will  sell  the  million 
and  a  half  of  bonds  on  Nov.  14  and  go 
ask  the  legislature  to  authorize  issu- 
ance by  the  city  of  another  million  and 
a  half  of  bonds.  The  estimate  of  Mr. 
Ballard  places  the  cost  of  construction 
of  the  new  plant  and  the  distribution 
systems,  etc.,  at  $2,980,150. 

Electric  Starting  and  Lighting  for 
Heavy  Gasoline  Auto  Trucks. — A  devel- 
opment which  has  been  long  in  coming 
but  which  may  be  said  to  be  with  us  to- 
day, according  to  The  Commercial 
Vehicle,  is  the  provision  of  automatic 
starting  means  for  the  truck  and  of 
electric  lights.  This  comes  as  an  ex- 
pected development,  the  journal  says, 
if  not  one  somewhat  overdue.  Formerly 
electric  lighting  and  starting  was  prin- 
cipally confined  to  the  lighter  vehicles, 
but  for  1917,  out  of  thirty-eight  manu- 
facturers fitting  electric  lighting  or 
starting  and  lighting  systems  as  stock 
equipment,  more  than  half  are  of  med- 
ium to  heavy  capacity.  Two  factors, 
it  is  pointed  out,  have  retarded  this  de- 
velopment more  than  anything  else — 
technical  difficulties  and  cost.  Owners 
were  willing,  nay  anxious,  to  use  elec- 
tric light,  and  while  they  had  no  special 
desire  for  it,  they  certainly  had  no  ob- 
jection to  electric  starting,  but  they 
balked  at  the  cost  when  legal  lighting 
requirements  could  be  met  with  kero- 
sene and  acetylene  lights  and  mechan- 
ical starting  meant  in  many  cases  noth- 
ing more  than  convenience  to  the  driver. 
They  also  demanded  reliability  and  sim- 
plicity. 


Commercial  Electric. — There  are  nine 
manufacturers  of  electric  commercial 
vehicles.  For  1917  these  manufactur- 
ers are  putting  out  trucks  in  the  fol- 
lowing capacities,  according  to  the  an- 
nual compilation  of  The  Commercial 
Vehicle:  To  have  %-ton  trucks;  five 
have  0.5-ton  trucks;  seven  have  1-ton 
trucks;  one  has  1.5-ton  trucks;  six  have 
2-ton  trucks;  one  has  2.5-ton  trucks; 
one  has  3-ton  trucks;  six  have  3.5-ton 
trucks;  two  have  4-ton  trucks;  seven 
have  5-ton  trucks,  and  two  have  7-ton 
trucks  and  over. 

Georgia  Railway  &  Power  Wins  on 
Taxation  Appeal. — The  Georgia  Su- 
preme Court  has  reversed  a  decision  by 
Judge  John  Pendleton  which  denied  the 
Georgia  Railway  &  Power  Company  an 
injunction  to  prevent  the  comptroller- 
general  from  levying  certain  taxation 
against  the  company's  dam  at  Gregg 
Shoals,  in  a  suit  that  once  questioned 
the  boundary  line  between  Georgia  and 
South  Carolina.  The  higher  court's  de- 
cision did  not  involve  the  boundary  line, 
however,  and  the  judgment  was  re- 
versed on  the  technicality  that  the 
power  company  had  not  been  given 
proper  notice  regarding  the  assessment 
by  a  board  of  arbitrators,  which  assess- 
ment was  upheld  by  Judge  Pendleton's 
decision. 

Cheaper  for  Municipalities  to  Buy 
Their  Energy  Supply. — "Judging  from 
statistics,  many  municipalities  in  Wis- 
consin, particularly  the  smaller  ones, 
that  own  and  operate  utilities  are  find- 
ing it  more  to  their  advantage  to  buy 
electricity  for  power  and  lighting  pur- 
poses than  to  manufacture  it,"  said 
H,  L.  Geisse,  secretary  of  the  Wiscon- 
sin Railroad  Commission,  in  comment- 
ing on  an  increasing  list  of  cities  that 
have  contracted  with  large  private  com- 
panies to  supply  them  with  energy  in 
place  of  generating  it  themselves.  "It 
is  evident  that  there  is  an  advantage  in 
purchasing  the  power,  for  the  reason 
that  the  number  of  places  that  have 
switched  from  local  manufacture  of 
current  to  the  purchase  of  current  is 
rapidly  increasing  from  year  to  year. 
In  fact,  it  is  not  hard  to  prophesy  that 
within  a  short  time  we  will  have  a  few 
large  generating  plants  that  will  suoply 
current  to  practically  all  of  the  smaller 
ones." 

Maine  Company  Again  Lowers  Rates. 
— For  the  second  time  in  the  last  two 
years  the  Cumberland  County  Power  & 
Light  Company,  Portland,  Me.,  has  low- 
ered its  domestic  rates.  The  maximum 
rate  has  been  reduced  from  8.5  cents  to 
8  cents  per  kilowatt-hour.  In  announc- 
ing the  new  rates  the  company  said: 
"While  this  reduction  will  show  a  loss 
in  revenue  to  the  company  at  the  be- 
ginning, we  hope  that  we  can  secure 
enough  additional  business  to  offset  this 
loss  before  the  end  of  a  year.  We  are 
endeavoring  to  place  electricity  within 
reach  of  a  larger  number  of  our  citi- 
zens, and  take  pride  in  doing  our  share 
toward  helping  to  build  up  the  cities, 
towns  and  villages  we  supply  and  wish 
to  be  a  part  in  every  move  that  will 
work  toward  making  an  improvement  in 
the  conditions  throughout  the  territory 
we  serve." 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

N('u\s  of  Ihc   Trade  for  the  Manufarlurcr,  Wholesaler  a )i(l  Jobber  of  Electrical  Equipment 
and  Supplies — Notes-  on    Industrial  Activities  and  Business  Methods 


PREDICT  FURTHER  ADVANCE 

IN  INSULATOR  PRICES 

Owing   to   Conditions   That   Now   Prevail  in   Labor 

Market  Manufacturers  Are  Unable  to 

Adequately  Supply  Demand 

Besides  the  troubles  that  beset  all  those  who  nowadays 
pui'chase  metal,  the  manufacturer  of  insulators  in  addi- 
tion is  afflicted  with  an  almost  equally  bad  situation  in  the 
pottery  field,  wherein  the  labor  problem  is  very  serious. 
On  account  of  the  difficulty  of  getting  metal  some  manu- 
facturers are  not  soliciting  suspension  insulator  business 
as  actively  as  they  are  the  pin-type  insulator  business.  On 
the  other  hand,  buyers  are  becoming  more  impatient  in  their 
demands  for  finished  insulators. 

All  sections  of  the  country  except  the  South  and  the  Far 
West  are  producing  insulators  as  fast  as  is  now  possible. 
From  these  sections,  however,  some  manufacturers  report 
good  business  while  others  report  it  only  fair.  In  the  mining 
field  it  is  understood  the  demand  now  is  40  per  cent  to  50 
per  cent  ahead  of  last  year.  While  the  volume  of  business 
is  large  and  very  satisfactory  manufacturing  conditions  are 
decidedly  unsatisfactory.  It  is  known  that  one  factory,  in 
evidence  of  the  seriousness  of  present  conditions,  is  row 
500,000  suspension  insulators  and  75,000  high-tension  pin- 
type  insulators  behind  in  delivery.  Ninety  days  is  abso- 
lutely the  best  delivery  that  this  factory  can  make  or  will 
quote.  Conditions  are  quite  similar  in  other  plants,  and 
it  is  expected  in  some  quarters  that  deliveries  of  four  months 
will  be  quoted  in  the  near  future. 

Insulator  prices  have  advanced  four  times  in  the  last 
year  and  are  still  unstable.  In  spite  of  these  advances, 
which  have  aggregated  about  30  per  cent,  still  higher  prices 
are  in  prospect  for  the  not  distant  future.  Labor  condi- 
tions, more  than  any  other  one  item,  are  said  to  be  respon- 
sible for  this  price  situation.  Because  many  insulator  fac- 
tories are  in  that  section  of  the  country  where  the  muni- 
tions business  is  most  flourishing,  mechanics  are  being  con- 
tinually enticed  into  the  war  plants  by  extraordinary  wage 
offers.  Were  it  not  for  the  shortage  of  labor  the  insulator 
manufacturers  say  they  would  not  be  so  far  behind  in  de- 
liveries. They  have  the  plant  facilities,  generally  speak- 
ing, to  operate  at  150  per  cent  normal  capacity.  But  not 
many  are  running  at  that  rate  because  they  cannot  satis- 
factorily man  the  equipment. 

In  the  central  station  field  is  seen  a  condition  which  raust 
be  met.  Light  and  power  companies  have  delayed  purchas- 
ing, but  there  is  so  little  hope  of  price  conditions  becoming 
better  for  a  long  time,  that  the  companies  have  become  re- 
signed and  are  undertaking  little  by  little  betterment  work 
and  new  projects. 


METAL  PRICES   AGAIN   ADVANCING 

Copper  Reaches  Thirty  Cents  and  Iron  and  Steel  Are 
Progressing   Upward   Steadily 

Again  the  swing  of  the  pendulum  of  the  metal  market  is 
felt  and  prices  are  advancing.  Early  this  week  electrolytic 
copper  was  quoted  nominally  at  29.5  to  30  cents  for  imme- 
diate delivery  with  December  delivery  but  0.25  cent  lower. 
This  is  an  advance  of  1  cent  per  pound  during  the  week 
and  several  very  heavy  inquiries  at  these  prices  have  been 
received.  Holders  of  the  red  metal,  however,  are  not  par- 
ticularly eager  to  sell  at  these  quotations,  anticipating  as 
they  do  to  dispose  of  their  holdings  at  much  better  prices. 

Nor  is  the  spot  market  alone  in  this  condition.  Reports 
from  producers  indicate  as  a  conservative  estimate  that  80 


per  cent  of  the  copper  to  be  produced  during  the  first  quar- 
ter of  1917  has  been  sold,  while  of  that  to  be  produced  dur- 
ing the  first  six  months  of  1917  from  60  to  70  per  cent  has 
been  contracted  for.  Under  such  a  strain  the  market  ad- 
vanced to  28.75  cents  for  first  quarter  electrolytic  and  27.75 
for  first  half  1917  electrolytic. 

According  to  reports,  brass  manufacturers  have  been  the 
biggest  buyers  of  late. 

Pig  iron  and  steel  prices  are  steadily  advancing.  During 
the  first  week  in  November  billets  advanced  by  around  $5  a 
ton.  Rods,  bars  and  plates  were  the  same,  but  shapes  ad- 
vanced about  4  per  cent.  Black  sheets  advanced  slightly 
and  galvanized  sheets  from  $4.75  to  $5.  Large  buying  by 
manufacturers  is  reported  to  be  the  reason  for  the  advanc- 
ing market. 


CAR  SHORTAGE  GROWING  SERIOUS 

Unless    Drastic    Steps   Are   Taken   Another   Freight 

Tieup  Greater  Than  the  Paralysis  of  the 

Late   Winter   May   Result 

Again  a  paralysis  of  freight  transportation  is  threaten- 
ing the  United  States,  particularly  on  goods  to  and  from 
the  Eastern  seaboard.  There  was  a  net  shortage  of  61,000 
cars  for  the  month  ended  Sept.  30,  according  to  the  com- 
pilations of  the  American  Railway  Association,  and  for  the 
month  of  October  the  shortage  was  much  heavier.  Last 
year  at  this  time  there  was  a  net  surplus  of  over  200,000 
cars.  Of  course,  the  increase  in  freight  will  not  be  so  great 
during  the  few  coming  months  as  it  was  twelve  months  ago 
since  factories  were  working  at  top  speed.  Nevertheless  to 
enter  the  winter  with  a  shortage  of  freight  cars  is  felt  to 
be  very  serious.  Much  that  is  carried  by  water  in  warmer 
months  must  now  travel  by  rail.  Under  these  conditions 
there  is  every  indication  that  unless  some  action  is  taken  to 
force  receivers  to  unload  shipments  within  the  minimum  of 
delay,  the  freight  congestion  and  railroad  paralysis  that 
will  follow  will  far  exceed  the  one  experienced  early  in  the 
current  year.  To  help  prevent  such  a  condition  of  general 
paralysis  the  electrical  manufacturers  may  do  their  part 
by  urging  customers  to  unload  cars  immediately,  and  by 
they  themselves  keeping  their  tracks  as  clear  as  possible. 


NEW  PRODUCTS  TO  MEET 

FOREIGN  COMPETITION 

There  Is  No  Evidence  that  American  Electrical  Man- 
ufacturers Are  Developing  New  Ideas  for 
Capturing  the  Export  Markets 

Of  all  of  the  complaints  that  are  rriade  against  American 
manufacturers  individually,  and  especially  electrical  manu- 
facturers who  seek  to  enter  the  export  market,  none  have 
been  so  strong  as  the  one  charging  indifference  to  local  con- 
ditions or  local  markets.  Other  export  nations  built  lines 
especially  for  the  export  trade.  For  instance,  meters  for 
Uruguay  are  of  a  peculiar  design.  The  mechanism  is  the 
same  but  the  way  of  indicating  the  instrument  reading  is 
different  from  American  practice.  Russian  sockets  are  nbt 
the  same  as  those  used  in  this  country.  African  and 
Australian  practices  require  goods  that  are  not  the  same  as 
those  used  in  this   country. 

Nevertheless,  the  American  manufacturer  seems  either 
unwilling  to  supply  the  goods  the  native  wants,  or  else  is 
unable  to  understand  that  American  goods  to  enter  foreign 
markets  must  be  of  a  form  that  is  recognized  and  is  com- 
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mon.  Foreign  buyers  recognize  that  American  made  mer- 
chandise is  well  made,  but  they  feel  this  disrespect  of  their 
wants. 

Nor  is  it  evident  that  the  American  electrical  manufac- 
turer has  yet  learned  this  cardinal  principle.  An  investi- 
gation made  to  learn  if  any  new  designs  were  being  de- 
veloped to  meet  foreign  competition  after  the  war  ends, 
disclosed  no  new  products  of  this  nature.  American  manu- 
facturers apparently  will  continue  to  try  to  obtain  a  foreign 
outlet  for  products  identical  to  those  used  in  this  country. 
On  the  other  hand,  it  is  quite  possible  that  the  American 
manufacturer  feels  that  he  is  too  busy  just  now  with  his 
domestic  market  to  give  his  attention  to  building  up  a 
foreign  trade. 

This  latter  condition  has  always  prevailed  in  this  country. 
In  times  of  prosperity  little  or  no  attention  has  been  paid 
to  exports.  When,  however,  less  prosperous  times  prevailed 
the  American  manufacturer  has  been  eager  to  again  develop 
a  foreign  trade. 


building  materials  and  of  copper.  It  is  well  known  that  a 
vast  amount  of  construction  work  has  been  deferred  owing 
to  the  greatly  increased  cost  of  building  materials.  Also, 
it  is  more  difficult  to  persuade  a  person  to  have  his  home 
wired  to-day  when  he  knows  that  copper  costs  twice  as 
much  as  it  did  last  year. 


PER  CENT  PROFIT  SMALL 

Production  Costs  Have  Increased  More  Than  Prices 

— Gross  Profits  Larger  Than  Ever 

Prices  of  electrical  equipment  are  to-day  considerably 
higher  than  they  were  a  year  ago.  Still  the  manufacturer 
is  making  a  smaller  profit  in  per  cent  than  he  did  twelve 
months  ago.  Exclusive  of  wire  and  cable  prices  have  ad- 
vanced on  the  average  of  25  per  cent,  some  more  and  some 
less.  Production  costs,  however,  have  increased  much  more 
than  25  per  cent  on  the  average.  Wages  probably  have 
gone  up  least  of  all  the  expenses  and  they  have  increased 
about  25  per  cent.  Copper  has  doubled  in  value,  and  iron 
has  gone  up  40  per  cent. 

Other  expenses,  however,  such  as  overhead,  have  de- 
creased in  per  cent,  owing  to  the  volume  of  business  handled. 
Still,  it  is  not  believed  that  the  decrease  has  been  sufficient 
to  offset  the  increased  cost  in  per  cent  of  labor  and  mate- 
rials. 

Gross  profits  are,  of  course,  greater  this  year  than  in 
any  previous  year.  During  no  previous  twelve  months  have 
electrical  factories  been  so  rushed  with  work.  Never  has 
there  been  such  a  difference  between  production  facilities 
and  volume  of  unfilled  orders. 


WATT-HOUR  MARKET 

SWAMPED  WITH  ORDERS 

Purchases  in  Spring  for  Year's  Requirements  Prior 

to  Price  Advance  Keeps  Factories  Working 

at  Top  Speed 

Last  spring  word  was  sent  out  by  prominent  manufac- 
turers of  watt-hour  meters  that  an  advance  in  price  would 
be  necessary,  and  that  by  prompt  action  buyers  could  place 
orders  at  the  lower  prices  for  the  succeeding  year's  re- 
quirements, deliveries  to  be  made  throughout  the  year. 
Central  stations  were  not  slow  in  recognizing  the  saving  to 
be  made,  and  numbers  of  them  placed  their  orders  for  the 
year's  requirements.  As  a  result,  the  factories  found  their 
shops  swamped  with  orders.  The  orders  for  1916-1917  re- 
quirements were  much  larger  than  for  the  preceding  years. 
One  company  reports  the  1916  business  to  be  three  times 
that  for  1915. 

Since  last  spring  prices  have  advanced  on  account  of  heavy 
pj/Oduction  costs.  Labor  has  been  very  hard  to  obtain  in 
sufficient  quantity,  and  wages  naturally  have  advanced  con- 
siderably. Manufacturing  materials  have  also  increased  in 
price. 

In  spite  of  the  fact  that  practically  an  entire  twelve 
months'  production  was  ordered  last  spring,  deliveries  have 
not  been  normal.  The  principal  drawback  has  been  the  labor 
I  condition  referred  to. 

It  is  not  improbable,  however,  that  many  of  the  central 
stations  which  ordered  a  year's  supply  in  advance  last 
spring  will  find  that  next  spring  a  very  large  number  of 
meters  will  still  be  on  hand.  Should  this  prove  general, 
then  meter  manufacturers  will  find  production  facilities  to 
spare.     The  reason  for  this  condition  lies  in  the  price  of 


INSULATION  MANUFACTURERS 

REPORT  BRISK  DEMAND 

Firms  Making  Mica  Insulations  and  Others  Making 
Formed  Insulations  Both  Enjoying  Good  Busi- 
ness and  See  Bright  Outlook  Ahead 

Mica  insulation  manufacturers  report  business  condi- 
tions as  very  good.  Some  do  not  attribute  the  extraordinary 
volume  of  business  to  any  particular  branch  of  the  indus- 
try, while  others  indicate  that  activities  in  motor  manufac- 
turing are,  in  a  large  measure,  responsible  for  it.  Motor 
manufacturers,  as  has  repeatedly  been  pointed  out  in  these 
columns,  are  and  have  been  for  a  year,  unable  to  produce 
sufficient  motors  to  supply  the  demand. 

As  to  price  conditions,  the  opinion  was  unanimous  that 
they  are  at  present  unstable.  Prices  have  advanced  in  the 
past  and  just  how  they  will  move  and  when  they  will  move 
in  the  future  is  not  clear.  Raw  materials  are  hard  to  get, 
and  there  seems  to  be  a  lively  demand  on  the  limited  supply 
of  raw  mica  now  in  the  market. 

Deliveries  at  present  are  nearly  normal  in  some  cases 
and  are  said  to  be  generally  as  good  as  can  be  expected 
under  present  conditions.  Opinion  on  the  state  of  credits 
and  collections  places  them  between  fair  and  good.  Only 
some  firms  are  attempting  to  do  an  export  business;  the 
others  consider  it  "too  risky." 

As  to  the  outlook  for  the  future,  a  general  spirit  of 
optimism  prevails.  It  is  expected,  however,  that  the 
declaration  of  peace  in  Europe  will  materially  change 
prices. 

With  the  makers  of  molded  insulation,  business  is  also 
good.  Orders  and  inquiries  are  coming  in  freely.  No  one 
seems  inclined  to  ascribe  the  great  volume  of  business  to 
any  particular  branch  of  the  industry,  but  it  is  said  by 
some  firms  that  manufacturers  of  radio  and  electro-thera- 
peutical apparatus,  measuring  instruments  and  telephones 
are  exceedingly  good  customers. 

Prices  in  all  but  a  few  instances  have  advanced,  due  to 
the  short  hours  for  labor  and  to  the  advance  in  price  of 
raw  material.  Even  after  these  increases,  prices  are  not 
staple  in  all  quarters.  Some  manufacturers  are  expecting 
higher  labor  rates  and  unrest  among  their  mechanics  when 
the  new  railroad  employees'  eight-hour  law  goes  into  effect. 
They  anticipate  a  somewhat  similar  action  to  be  taken  by 
every  industry,  again  increasing  labor  cost,  and  therefore 
the  prices  of  their  manufactured  products. 

The  supply  of  raw  materials,  while  generally  thought  to 
be  somewhat  more  free  than  it  was  early  in  the  year,  is 
still  scant.  Moreover,  raw  materials  are  high  priced.  It 
is  necessary  for  the  purchasing  agents  to  take  long  chances 
on  stocking  special  parts  that  may  be  of  little  or  of  great 
value  a  few  months  hence.  Credits  and  collections  are  ex- 
cellent. 

In  the  export  trade,  too,  conditions  are  of  interest.  There 
have  been  repeated  inquiries  from  Great  Britain,  but  the 
English  seem  to  be  frightened  at  American  prices,  while, 
on  the  other  hand,  those  from  South  America  have  brought 
considerable  business  at  prices  some  of  which  have  been 
higher  than  those  quoted  to  Great  Britain. 

The  outlook  for  the  future  appears  universally  bright. 
While  it  is  believed  that  the  ending  of  the  European  war 
must  necessarily  have  some  effect  on  business,  molded  in- 
sulation manufacturers  are  looking  for  a  gradual  recession 
mther  than  a  sudden  drop.  It  is  expected  that  the  reces- 
sion, amounting  to  15  per  cent  or  20  per  cent  of  the  flood- 
tide  of  recent  months,  may  continue  for  but  a  short  period. 
In  fact,  in  probably  less  than  a  year  after  the  cessation  of 
hostilities,  when  the  warring  nations  have  had  time  to  ad- 
just themselves  to  peace,  business,  according  to  some  man- 
ufacturers, should  again  revive  and  continue  at  its  present 
rate. 
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Manufacturing  and  Industrial 

Charles  G.  Atkins,  consulting  engineer,  Chicago,  has  re- 
moved his  offices  from  Room  1353  Monadnock  Block  to 
Room  1457  in  the  same  building. 

Insulator  Factory  Doubles  in  Size. — Owing  to  the  demand 
for  insulators  the  Electrose  Manufacturing  Company,  Brook- 
lyn, N.  Y.,  is  increasing  its  factory  space  100  per  cent. 

John  M.  Atkinson,  formerly  chairman  of  the  Public  Serv- 
ice Commission  of  Missouri,  will  engage  in  the  general 
practice  of  law,  specializing  in  public  utility  rate,  valuation 
and  reorganization  cases. 

Bound  Brook  Oil- Less  Bearing  Company,  Bound  Brook, 

N.  J.,  announces  the  appointment  of  George  Oakley  Smalley 
as  first  vice-president  and  general  manager  of  the  com- 
pany, succeeding  the  late  Leigh  Stanley  Bache. 

The  Electric  Heating  Apparatus  Company  announces  its 
removal  from  133-137  East  Sixteenth  Street,  New  York,  to 
its  new  general  office  and  works,  121-123  Sussex  Avenue, 
Newark,  N.  J.  This  company  is  engaged  in  the  manufacture 
of  multiple  unit  furnaces  and  heating  appliances. 

Bosch  Service  Facilities. — The  service  system  of  the  Bosch 
Magneto  Company  has  been  augmented  recently  by  the  ap- 
pointment of  a  number  of  service  stations.  These  stations 
have  complete  sets  of  special  tools  and  testing  apparatus, 
and  each  has  one  or  more  men  trained  at  the  Bosch  service 
schools. 

Northern  Engineering  &  Trading  Company,  Christiania, 
Norway,  is  desirous  of  obtaining  for  its  home  office  and 
branch  offices  in  Denmark,  Sweden  and  Russia  trade  litera- 
ture of  American  manufacturers.  The  company  maintains 
an  office  in  New  York  City,  117  East  Eighteenth  Street,  in 
charge  of  Ingvar  Tokstad. 

Kelsey,  Brewer  &  Company  Dissolved. — The  partnership 
of  Kelsey,  Brewer  &  Company  has  been  dissolved  by  mutual 
agreement.  The  business  will  be  continued  by  Joseph  H. 
Brewer  of  Grand  Rapids,  Mich.;  John  H.  Blodgett  of  Bos- 
ton, Mass.;  Charles  McPherson  of  Grand  Rapids,  Mich.,  and 
Albert  E.  Pierce  of  Eau  Claire,  Wis.,  who  have  formed  a 
partnership,  under  the  name  of  Kelsey,  Brewer  &  Company. 

Shinn  Manufacturing  Company,  Inc.,  53  West  Jackson 
Boulevard,  Chicago,  111.,  announces  its  organization  for  the 
purpose  of  general  manufacturing,  taking  over  the  manu- 
facturing and  sale  of  Shinn  dependable  and  National  flat 
lines  of  copper  cable  lightning  conductors.  General  offices 
are  at  Chicago,  and  factories  at  Niles,  Mich.,  and  Windsor, 
Canada.  The  officers  of  the  new  organization  are  as  fol- 
lows: President,  W.  C.  Shinn;  vice-president,  W.  F. 
Harrah;   secretary,  L.  B.   Shinn;  treasurer,  W.  H.  Parkin. 

National  Carbon  Company  Buys  Land  for  Additional 
Factory  Buildings.— In  order  to  extend  its  factory  facilities 
the  National  Carbon  Company  has  purchased  63  1/3  acres 
of  land  at  117th  Street  and  Berea  Road,  Cleveland,  on 
which  it  will  erect  buildings  that  will  ultimately  involve 
an  expenditure  of  $1,000,000.  The  land  lies  across  Berea 
Road  from  the  present  factory  and  has  a  frontage  on  the 
New  York  Central  Railroad.  It  cost  in  the  neighborhood 
of  $200,000.  It  is  understood  that  the  improvements  will 
be  started  at  once. 

Cutler-Hammer  Employees  Hold  Entertainment. — The 
seventh  annual  Halloween  entertainment  of  the  employees 
of  the  Cutler-Hammer  Manufacturing  Company  was  held 
at  the  Milwaukee  Auditorium  on  Oct.  21.  More  than  fifty 
men,  employees  from  the  motor  controller  department, 
push  socket  department,  magnetic  gear  shift  department, 
insulating  material  department,  magnetic  clutch  depart- 
ment and  testing  departments,  took  part  in  the  program. 
The  C-H  activities  committee  gave  this  entertainment  and 
has  charge  of  all  similar  Cutler-Hammer  functions.  More 
than  $300  was  cleared  and  this  sum  will  be  devoted  to  pay 
part  of  the  expenses  of  the  annual  Christmas  party. 

New  England  Jobbing  House  Opens  Lighting  Service  De- 
partment—The Pettingell-Andrews  Company,  Boston,  Mass., 
announces  that  it  has  established  a  special  department,  the 
operating  activities  of  which  will  be  devoted  entirely  to  the 
interests  of  clients  in  the  planning  and  development  of  new. 


more  modern  and  efficient  equipments  in  commercial  and  in- 
dustrial lighting.  This  department,  the  company  states, 
places  at  the  disposal  of  clients  the  services  of  a  staff  of 
highly  trained  engineers  who  have  made  lighting  problems  of 
this  nature  a  life  study  and  stand  ready  at  all  times  to  co- 
operate in  perfecting  individual  installations  for  stores,  fac- 
tories, warehouses,  office  buildings,  public  buildings,  etc. 

The  Annual  Lyon  Sample  Fair. — Beginning  on  March  1, 
1917,  and  continuing  for  fifteen  days,  the  second  annual 
Lyon  Sample  Fair  will  be  held  at  Lyon,  France.  This  fair, 
according  to  a  bulletin  of  the  Department  of  Commerce,  is 
of  importance  to  the  American  manufacturers  because  it 
offers  an  exceptional  opportunity  to  advertise  American 
goods  in  Europe  generally  and  in  France  in  particular. 
Also,  it  offers  a  peculiar  opportunity  to  do  business  in 
France  at  once.  A  special  department  has  been  organized 
by  the  American  consulate  at  Lyon  to  deal  with  inquiries 
from  manufacturers  in  the  United  States.  Those  who  can- 
not exhibit  should  send  catalogs  and  other  literature  for 
distribution  at  this  fair.  If  possible  the  essential  points  of 
these  catalogs  should  be  translated  into  French. 

A  Selling  Text-Book  for  the  Lamp  Dealer. — "How  to 
Succeed  as  a  Mazda  Lamp  Merchant"  is  the  title  of  a  useful 
160-page  book  that  has  just  been  issued  by  the  National 
Lamp  Works  of  the  General  Electric  Company,  Cleveland, 
Ohio,  compiled  from  the  experience  of  lamp  dealers  who 
have  been  successful.  "Perhaps  this  is  not  a  'book'  in  the 
ordinary  sense,"  reads  the  preface.  "It  is  simply  a  series 
of  guideposts  set  up  for  people  who  prefer  to  let  others 
make  their  mistakes  for  them.  Every  sentence  represents 
the  experience  of  some  other  fellow."  The  lamp  merchant's 
business  relations,  the  setting  of  a  business  "bogie,"  where 
to  sell  lamps,  facts  about  lamps,  the  outstripping  of  com- 
petition by  building  prestige,  helps  in  selling  and  advertis- 
ing tungstens,  turnover  as  a  vital  factor  in  successful  mer- 
chandising— are  some  of  the  topics  of  chapter  contributions 
from  the  pen  of  well-known  lamp  sales  specialists. 

Larger  Quarters  for  Monitor  Controller  Company. — The 

Monitor  Controller  Company  of  Baltimore,  originators  of 
the  "Just  Press  a  Button"  system  of  automatic  control  for 
all  classes  of  motor-driven  machinery,  have  moved  into 
larger  quarters  at  600-616  East  Lombard  Street.  The  new 
factory  is  about  twice  the  size  of  that  formerly  occupied, 
and  extends  on  East  Lombard  Street  from  South  Gay  to 
Frederick.  When  the  former  factory  was  first  occupied, 
about  five  years  ago,  provision  was  made  for  what  was 
considered  a  very  liberal  growth  of  the  business.  Now, 
when  the  lease  on  the  old  quarters  has  still  some  time  to 
run,  it  is  necessary  to  provide  increased  facilities.  The 
new  quarters  will  enable  the  company  to  cope  with  the 
very  rapidly  growing  demand  for  its  direct  and  alternating- 
current  controllers,  and  at  the  same  time  provide  facilities 
for  the  continued  development  of  full  automatic  control  for 
metal  working  machinery  such  as  lathes,  drills,  planers, 
etc. 


NEWiYORK  METAL  MARKET  PRICES 

, Oct.   31 ^  , Nov.  6 ^ 

Selling  Prices  Selling  Prices 

Bid       Asked  Bid       Asked 

Copper                                      £         s       d  £         s       d 

London   standard   spot 124       0       0  124       0       0 

Prime   Lake   28.25  to  28.50t  28.50      to  29.00t 

Electrolytic     28.50  to  28. 75t  29.50       to  30.00t 

Casting      27.25  to  27.50t  27.75       to  28.00t 

Copper    wire    base 33.00t  35.25t 

Lead    7.00  7.00 

Nickel      50.00  50.00 

Sheet  zinc,  f.o.b.  smelter 15.00  16.00 

Spelter,   spot    10.30  to  10.55t  10.67y2  to  10.92% 

Tin,    straits    ....  42.50 

Aluminum,  98  to  99  per  cent..    58.00  to  60. OOf  58.00      to  60.00t 


OLD  METALS 

Heavy   copper    and    wire 23.00      to  23.50t  23.00      to  23.50t 

Brass,  heavy    13.50      to  14. OOf  13.50       to  14.00t 

Brass,    light     10.25       to  10.50t  10.25       to  10.50t 

Lead,    heavv    5.87 Vg  to    6. OOf  5.87i^to    6.00t 

Zinc,    scrap    6.50       to    6.75t  6.50       to    6.75+ 

COPPER  EXPORTS 

Total   tons   to   Nov.   6 3,044 

fNominal. 
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Corporate  and  Financial 

United  Water,  Gas  &  Electric  Company,  Hutchinson,  Kan. 

— An  issue  of  $972,000  of  5  per  cent  first  and  refunding 
mortgage  gold  bonds  due  Sept.  1,  1941,  is  being  offered  at 
96  and  interest. 

Great  Northern  Power  Company,  Duluth,  Minn, — A  block 
of  $1,469,000  first  mortgage  5  per  cent  gold  bonds  due  on 
Feb.  1,  1935,  is  being  offered  at  91  and  interest,  to  yield 
over  5.75  per  cent. 

Electric    Bond    &    Share    Company,    New    York,    N.    Y. — 

Preferred  stockholders  have  been  offered  the  right  to  sub- 
scribe at  par  for  the  new  issue  of  $2,000,000  of  6  per  cent 
preferred  stock,  according  to  the  plan  announced  in  the 
Electrical  World  for  Oct.  28,  page  384. 

United  Service  Company,  Scranton,  Pa. — The  company  has 
taken  possession  of  the  DuBois  (Pa.)  Electric  &  Traction 
Company  and  has  recently  acquired  the  Gettysburg  (Pa.) 
Lighting  Company,  the  Reynoldsville  (Pa.)  Light  &  Power 
Company  and  the  lighting  plant  at  New  Oxford,  Pa. 

American  Light  &  Traction  Company,  New  York,  N,  Y. — 

The  board  of  directors  at  a  meeting  held  on  Oct.  3,  1916, 
declared  the  regular  quarterly  cash  dividend  of  1.5  per  cent 
to  holders  of  preferred  stock;  a  quarterly  cash  dividend  of 
2.5  per  cent  to  holders  of  common  stock,  and  a  stock  divi- 
dend to  holders  of  common  stock,  at  the  rate  of  two  and 
one-half  shares  of  common  stock  on  every  100  shares  of 
common  stock  outstanding;  all  payable  on  Nov.  1,  1916,  to 
stockholders  of  record  at  the  close  of  business  on  Oct. 
14,  1916. 

Federal  Light  &  Traction  Company,  New  York,  N.  Y. — 

New  interests  have  acquired  substantial  holdings  in  the 
stock  of  the  company.  As  a  result  a  special  meeting  was 
called  recently,  at  which  Samuel  Insull,  president  of  the 
Commonwealth  Edison  Company,  Chicago;  Guy  E.  Tripp, 
chairman  of  the  board  of  directors  of  the  Westinghouse 
Electric  &  Manufacturing  Company,  and  Calvert  Townley, 
assistant  to  President  E.  M.  Herr  of  the  Westinghouse  com- 
pany, were  elected  directors.  The  retiring  directors  are  R. 
E.  Breed,  president  of  the  American  Gas  &  Electric  Com- 
pany; Anson  W.  Burchard,  vice-president  of  the  General 
Electric  Company,  and  F.  L.  Dame,  who  is  associated  with 
Harrison  Williams. 

Wisconsin-Minnesota  Light  &  Power  Company,  Eau 
Claire,  Wis. — In  presenting  the  annual  report  for  the  year 
ended  June  30,  1916,  the  directors  felt  that  an  extended 
account  should  be  given  of  certain  operations,  particularly 
the  new  development  undertaken  at  Wissota  Dam.  Con- 
cerning this  project  the  directors  say  in  part:  "At  the  be- 
ginning of  the  last  fiscal  year  the  company  was  in  posses- 
sion of  large  opportunities  for  water  power  development 
on  the  Chippewa  River  of  Wisconsin  and  its  tributaries. 
During  the  year  the  work  of  improving  one  of  the  most 
important  of  these  opportunities  was  undertaken.  The  de- 
velopment in  question  is  located  at  a  point  on  the  Chippewa 
River,  near  the  city  of  Chippewa  Falls.  It  involved  the 
construction  of  a  hydroelectric  power  station  capable  of 
producing  50,000  hp.  and  involving  the  expenditure  of  up- 
ward of  $2,500,000.  Prior  to  engaging  upon  the  work,  the 
company  entered  into  a  contract  with  the  Northern  States 
Power  Company  of  St.  Paul,  which  provided  a  market  for  a 
large  part  of  the  available  power  resultant  from  the  pro- 
posed construction.  By  this  action  every  question  of  possi- 
bilities of  profitably  marketing  the  electric  product  of  the 
new  enterprise  was  satisfactorily  answered.  The  engineer- 
ing problems  involved  in  construction  furnished,  therefore, 
the  only  elements  of  speculation  at  its  outset.  At  the  date 
of  this  report  the  complete  work  at  Wissota  Dam  repre- 
sented approximately  75  per  cent  of  the  total  to  be  done. 
The  transmission  line  from  Wissota  to  the  St.  Croix  River, 
the  point  of  delivery  to  the  company's  principal  customer 
for  the  output  of  Wissota,  is  completed.  Of  the  machinery 
to  be  actuated  by  the  water-power,  some  is  already  on  the 
ground,  and  the  remainder  is  well  under  way  in  shops. 
Nothing  so  far  indicated  leads  to  any  other  belief  than  that 
by  Jan.  1,  1917,  electric  energy  will  be  produced  at  Wissota 
Dam  for  delivery  according  to  contract.  A  comparative 
summary  of  the  income  and  profit  and  loss  accounts  of  the 


company  for  the  past  and  the  previous  fiscal  years  shows 
the  following: 

Operating  revenue Jl, 041, 260  $1,182,729 

Non-operating    revenue 14,634  28,204 

Total   revenue   11,053,894  $1,210,933 

Operating    expense    $302,205  $330,635 

General   expense    133,770  164,978 

Taxes    73,805  83,109 

Total    operating    and    general    expenses    and 

taxes     $509,780  $578,722 

Net    earnings    $546,114  $632,211 

Deduct  interest  charges 241,682  249,215 

Net  income   $304,432  $382,996 

Deduct  preferred  stock  dividends 126,111  160,085 

Profit  and  loss  surplus  for  the  year $178,321  $222,911 


New  Utility  and  Industrial  Companies 

The  Portz  Electric  Company  of  Columbus,  Ohio,  has  been 
incorporated  with  a  capital  stock  of  $10,000  by  Adam  Portz 
and  others. 

The  R.  &  H.  Manufacturing  Company  of  Cleveland,  Ohio, 
has  been  incorporated  with  a  capital  stock  of  $10,000  to  deal 
in  electrical  supplies.  The  incorporators  are  Fred  K.  Hen- 
dershot,  L.  B.  Hendershot,  J.  G.  Rainuette,  Leslie  G.  Rain- 
uette  and  others. 

The  Scientific  Instrument  Company  of  Atlantic  City,  N.  J., 
has  been  incorporated  with  a  capital  stock  of  $5,600  to 
manufacture  and  deal  in  electro-developers.  The  in- 
corporators are:  Andrew  Jacoby,  John  H.  Flett  and  David 
Altman  of  Atlantic  City,  N.  J. 

The  John  O'Mara  Company  of  Brooklyn,  N,  Y.,  has  been 
incorporated  by  H.  Mayer,  S.  Bluestone  and  J.  J.  O'Mara,  9 
Palmetto  Street,  Brooklyn,  N.  Y.  The  company  is  capital- 
ized at  $5,000  and  proposes  to  deal  in  hardware  supplies, 
gas  and  electric  fixtures,  stoves,  etc. 

Rudolph  Schmidt  &  Company  of  Rochester,  N.  Y.,  has  filed 
articles  of  incorporation  with  a  capital  stocl^  of  $30,000  to 
carry  on  a  business  as  electricians  and  opticians.  The  in- 
corporators are:  E.  Schmidt,  R.  L.  Schmidt  and  G.  L. 
Schmidt,  109  Dartmouth  Street,  Rochester,  N.  Y. 

The  American  Water  Works  Construction  Company  of 
Atlanta,  Ga.,  has  been  chartered  with  a  capital  stock  of 
$25,000  to  do  general  engineering  and  construction  work, 
such  as  building  water-works,  electric  plants,  etc.  The  in- 
corporators are:  Edward  H.  Barnett,  W.  0.  Alston  and 
Daniel  G.  Fowle. 

The  Standard  Tool  &  Manufacturing  Company  of  Arling- 
ton, N.  J.,  has  been  incorporated  by  John  Stranberg  and 
Bernard  Keating  of  Arlington,  N.  J.,  and  Frank  Roach  of 
Newark,  N.  Y.  The  company  is  capitalized  at  $25,000  and 
proposes  to  manufacture  machinery,  construct  docks,  build- 
ings, gas,  electric,  telephone  plants,  etc. 

The  Central  Electric  Equipment  Company  of  Albany, 
N.  Y.,  has  been  chartered  by  E.  M.  and  Leo  T.  Welch,  Fred- 
erick D.  Germain  of  Albany;  Howard  and  Burr  Deitz  of 
Slingerlands.  The  company  is  capitalized  at  $3,000  and  pro- 
poses to  deal  in  autos  and  supplies;  also  to  do  an  electrical 
contracting  and  mechanical  engineering  business. 

The  Southern  Homes  Fuel  Gas  Company  of  New  York, 
N,  Y.,  has  been  chartered  with  a  capital  stock  of  $100,000 
by  F.  D.  Stoba,  E.  A.  Gingras  and  G.  F.  Jebbett,  265  West 
122nd  Street,  New  York,  N.  Y.  The  company  proposes  to 
manufacture  and  deal  in  engines,  motors,  gas-making  ma- 
chinery, storage  batteries  and  steam  regulating  devices. 

Putnam  County  Electric  Company,  Granville,  111. — Sidney 
Whittaker,  George  W.  Hunt  and  John  G.  Pletsch  have  incor- 
porated the  Putnam  County  Electric  Company  and  have  ap- 
plied to  the  State  Public  Utilities  Commission  of  Illinois  for 
permission  to  take  over  the  property  of  Sidney  Whittaker. 
This  consists  of  an  electric  light  plant  in  the  city  of  Gran- 
ville, 111.,  distribution  systems  in  the  adjoining  citie."  of 
Standard  and  Mark,  and  transmission  lines  between  the 
towns.    The  consideration  is  said  to  be  $25,000. 
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Tho  Dt's  Moini's  (Iowa)  Bright  lii^ht  Company  has  been 
chartered  with  a  capital  stock  of  .IllO.OOO  to  deal  in  electrical 
appliances.  The  officers  are  George  E.  Russell  of  Cherokee, 
Iowa,  president;  James  L.  Anker,  vice-president,  and  Ben- 
jamin McPhee,  secretary  and  treasurer. 

The  Radio  Eiigineerinn  Company  of  Des  Moines,  Iowa, 
has  been  incorporated  with  a  capital  stock  of  $10,000.  The 
officers  are:  Walter  S.  Harris,  president;  A.  Hoyt  Taylor, 
vice-president;  W.  Marc  Frazer,  secretary,  and  Walter  S. 
Harris,  treasurer. 

The  Grand  Electric  Company  of  New  York,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $5,000  by  A. 
Shaftel,  M.  Janiger  and  B.  Sternick,  11  West  114th  Street, 
New  York,  N.  Y.,  to  deal  in  electrical  appliances,  motors, 
and  also  an  electrical  contracting  business. 

The  Williamsburg  (Va.)  Power  Company  has  been  in- 
corporated with  a  capital  stock  of  $50,000  to  construct  and 
operate  an  electric  light  and  power  plant  in  Williamsburg. 
The  officers  are:  Julian  T.  Winfree,  president;  William  M. 
Mulligan,  secretary  and  treasurer,  both  of  Williamsburg. 

The  Utilities  Contracting  Company  of  Brooklyn,  N.  Y., 
has  been  incorporated  by  T.  J.  Gerehart,  J.  E.  and  J.  Rosen- 
thal, 138  Heyward  Street,  Brooklyn,  N.  Y.  The  company 
is  capitalized  at  $10,000  and  proposes  to  do  a  general  realty, 
engineering,  construction,  electrical,  trucking,  trading,  etc., 
business. 

The  Electric  Steam  Generator  Company  of  Spokane, 
Wash.,  has  been  incorporated  by  L.  B.  Williams,  I.  A. 
Shorno,  Frank  Tunis,  I.  M.  Timberman,  Charles  A.  Gram 
and  H.  B.  Pierce.  The  company  is  capitalized  at  $100,000 
and  proposes  to  manufacture  a  newly  patented  electric- 
steam  generator. 

The  Electric  Hoist  Corporation  of  Brooklyn,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $25,000  by  G.  Cass, 
F.  M.  Alleva,  A.  A.  Schroeder,  2117  East  Fourteenth  Street, 
Brooklyn,  N.  Y.  The  company  proposes  to  manufacture 
and  deal  in  machinery,  motors,  tools,  engines,  derricks, 
dredges,  scows,  etc. 

The  Electro-Amalgams  Corporation  of  New  York,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $30,000  by  E. 
O.  Towne,  H.  W.  German  and  B.  B.  Cromble,  169  West 
Eightieth  Street,  New  York,  N.  Y.  The  company  proposes 
to  establish  a  system  for  the  electro-chemical  purification 
of  water  and  an  electro-chemical  mining  process. 


Trade  Publications 

Reflectors. — Harvey  Hubbell,  Inc.,  of  Bridgeport,  Conn., 
has  prepared  an  illustrated  leaflet  concerning  reflectors  for 
industrial  lighting. 

Circuit  Breakers. — An  attractive  calendar  describing  I— 
T — E  circuit  breakers  has  been  prepared  by  the  Cutter  Com- 
pany of  Philadelphia. 

Electroliers. — J.  D.  Bergen  Company  of  Meriden,  Conn., 
has  prepared  catalog  No.  10,  illustrating  and  describing  its 
rich  cut-glass  electroliers. 

Electrical  Appliances. — The  Hotpoint  Electric  Heating 
Company  of  Ontario,  Cal.,  is  distributing  a  folder  announc- 
ing a  Hotpoint  holiday  campaign. 

Motors. — The  Howell  Electric  Motors  Company  of  Howell, 
Mich.,  has  distributed  its  bulletin  on  polyphase  motors,  fea- 
turing the  patented  rotor-centering  bearings. 

Rotary  Pumps. — The  Goulds  Manufacturing  Company  of 
Seneca  Falls  has  arranged  Bulletin  113,  describing  its  rotary 
pumps.     The  text  is  well  prepared  and  illustrated. 

Twist  Drills.— "Drill  Chips"  is  the  title  of  a  clever  book- 
let brought  out  by  the  Cleveland  Twist  Drill  Company  of 
Cleveland.     The  text  is  interesting  and  well  illustrated. 

Controllers. — Drum-type  controllers  for  railway  service 
are  described  and  illustrated  in  circular  1571  just  issued 
by  the  Westinghouse  Electric  &  Manufacturing  Company. 

Electrical  Devices. — Price  list  No.  32,  dated  Oct.  1,  1916, 
regarding  "American  Beauty"  electric  heating  devices  has 
been  published  by  the  American  Electrical  Heater  Company 
of  Detroit. 


Electric  Fixtures. — "Aladdin"  household  fixture  sets  are 
illustrated  and  described  in  a  catalog  issued  by  the  Fox 
Electric  Corporation,  119  West  Forty-second  Street,  New 
York  City. 

Galvanometers. — Bulletin  No.  232A,  descriptive  of  a  new 
portable  D'Arsonval  galvanometer,  has  been  issued  by  the 
Leeds  &  Northrup  Company,  4901  Stenton  Avenue,  Phila- 
delphia, Pa. 

Insulators. — Bulletin  No.  14,  issued  by  the  Electrose 
Manufacturing  Company  of  Brooklyn,  N.  Y.,  has  been  re- 
ceived. This  is  descriptive  of  insulators  for  use  for  voltages 
of  1000  to  1,000,000. 

Motors  and  Generators, — The  Fairbanks-Morse  Company 
of  Chicago,  111.,  has  recently  published  bulletin  No.  31,  which 
is  descriptive  of  direct-current  type  CPB  ball-bearing 
motors  and  generators. 

Induction  Motors. — Bulletin  No.  211,  descriptive  of  alter- 
nating current  type  H  constant-speed,  ball-bearing  induc- 
tion motors,  has  been  prepared  by  the  Fairbanks-Morse 
Company  of  Chicago,  111. 

Batteries. — Handbook  CI  regarding  the  "Chloride  Accu- 
mulator" for  use  in  32,  110  and  120-volt  isolated  lighting 
and  power  plants  has  been  issued  by  the  Electric  Storage 
Battery   Company  of  Philadelphia. 

Lamp  Guards. — A  series  of  well-prepared  and  illustrated 
leaflets,  circulars  and  letters  have  been  prepared  by  W.  N. 
Matthews  &  Brother,  Inc.,  of  St.  Louis,  Mo.,  descriptive  of 
its  ten-year  guaranteed  lamp  guards. 

Reflectors. — The  National  X-ray  Reflector  Company  of 
Chicago  and  New  York  has  prepared  four  plates  describing 
recent  installations.  Plate  No.  32,  banks;  Plate  No.  33,  the- 
aters; Plate  No.  45,  building  exteriors;  Plate  No.  46,  bank 
screen  lighting. 

Taps  and  Dies. — Catalog  37  issued  by  the  Greenfield  Tap 
&  Die  Corporation  of  Greenfield,  Mass.,  is  a  270-page  book 
descriptive  of  this  company's  products.  It  is  well  illus- 
trated and  contains  valuable  information  for  the  user  of  the 
machine  shop  tools  listed. 

Electrical  Supplies. — Catalog  11,  descriptive  of  the  com- 
plete line  of  the  Trumbull  Electric  Manufacturing  Company 
of  Plainville,  Conn.,  has  been  received.  This  book  of  216 
pages  is  carefully  prepared,  well  illustrated  and  indexed  so 
that  items  can  be  easily  found. 

Induction  Motors, — Bulletin  No.  601,  descriptive  of  the 
Diehl  alternating-current  polyphase  induction  motors,  has 
been  recently  prepared  by  the  Diehl  Manufacturing  Com- 
pany of  Elizabeth,  N.  J.  The  text  is  well  illustrated,  show- 
ing features  of  these  motors  as  well  as  actual  installations. 

Railway  Motors. — No.  232-V  railway  motor  having  a  rat- 
ing of  30  kw.  at  600  volts  is  fully  described  and  illustrated 
in  leaflet  3764-A  just  issued  by  the  Westinghouse  Electric 
&  Manufacturing  Company  at  East  Pittsburgh.  This 
motor  is  said  to  represent  the  latest  development  in  rail- 
way motors  of  the  split-frame  type. 

Railway  Equipments. — The  question  of  standard  railway 
eqi  ipments  is  treated  briefly  and  concisely  in  circular  1577 
just  issued  by  the  Westinghouse  Electric  &  Manufacturing 
Company.  This  question  is  becoming  of  more  and  more 
importance  to  the  railway  industry,  and  the  information 
given  in  this  circular  is  intended  to  aid  in  the  adoption  of 
certain  standards. 

Railway  Motors, — The  No.  101-K  railway  motor,  with  a 
rating  of  30  kw.  at  600  volts,  is  described  and  illustrated 
in  considerable  detail-  in  leaflet  3510  recently  issued  by  the 
Westinghouse  Electric  &  Manufacturing  Company.  This 
motor  is  especially  adapted  to  operating  conditions  requir- 
ing the  handling  of  heavy  loads  at  slow  speed  without 
undue  draft  of  current  on  the  generating  equipments. 

Electric  Locomotives. — The  Westinghouse  Electric  & 
Manufacturing  Company  has  recently  prepared  a  very 
elaborate  and  profusely  illustrated  circular,  No.  1516-A, 
covering  electric  locomotives  for  freight  haulage.  This 
subject  is  thoroughly  discussed  from  all  angles,  including 
reasons  for  the  adoption  of  electric  locomotives  and  discus- 
sions of  freight  traffic  by  electric  railways,  a  detailed  de- 
scription of  the  equipment  used  in  such  work  as  well  as 
the  Interstate  Commerce  Commission  requirements  for  this 
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New  England 


BINGHAM,  ME. — The  Central  Maine 
Power  Company  is  contemplating  the  con- 
struction of  a  dam  at  Bingham  on  the 
Kennebec  River  to  act  as  a  reservoir  and 
to  consist  in  controlling  river.  It  is  also 
proposed  to  utilize  the  power  to  generate 
electricity  for  transmission. 

CORINTH,  ME. — The  Bangor  (Me.) 
Railway  &  Electric  Company  has  awarded 
the  contract  for  construction  of  a  new 
substation  in  Corinth  to  W.  E.  Pish,  of 
Bangor. 

MIDDLEBURY,  VT. — The  Central  Power 
Corporation,  recently  incorporated  with  a 
capital  stock  of  $1,000,000,  contemplates 
developing  water  rights  and  power  on  Mid- 
dlebury  River  and  its  branches,  and  to  con- 
struct and  operate  auxiliary  steam  plants 
for  generating  and  distributing  electricity 
in  Barre  and  certain  other  towns  in  Addi- 
son, Orange  and  Washington  Counties. 
Charles  H.  Thompson  of  Montpelier,  and 
Alexander  Gordon  of  Barre  and  others  are 
interested. 

HAVERHILL,    MASS. The    Haverhill 

Electric  Company  has  applied  to  the  Massa- 
chusetts Gas  and  Electric  Light  Commis- 
sioners for  permission  to  issue  2312  shares 
of  ca))ital  stock,  par  value  $100,  to  be 
offered  to  stockholders  at  $130  per  share, 
amounting  to  $300,560,  the  proceeds  to  be 
used  to  pay  off  floating  indebtedness,  for 
new  construction  and  property  improve- 
ments and  equipment. 

LUNENBURG,  MASS.— The  citizens  have 
voted  to  extend  the  municipal  electric-light- 
ing system  to  Flat  Hill,  The  cost  is  esti- 
mated at  about  $3,500. 

WALTHAM,  MASS. — A  committee  has 
been  appointed  by  the  Board  of  Aldermen 
to  make  investigations  of  the  general  light- 
ing system  in  connection  with  making 
recommendations  for  improvements  to  the 
system. 


Construction 

News  vi  Projcct.s,  Plans,  Bids  and  Con- 
tracts.    Notes  on  Work  I'nder  Way 


Middle  Atlantic 

AKRON,  N.  Y. — At  a  special  election 
held  recently  the  proposal  to  equip  the 
municipal  water-works  system  for  electri- 
cal operation  and  approval  of  a  contract 
with  the  Genesee  Light  &  Power  Company 
of  Batavia  for  the  erection  of  an  electric 
transmission  line  through  the  village  of 
Akron  and  lighting  the  streets  of  the  vil- 
lage at  an  estimated  cost  of  $19,000  was 
carried. 

AMSTERDAM,  N.  Y. — The  local  substa- 
tion of  the  Adirondack  Electric  Power  Cor- 
poration was  damaged  by  fire  recently, 
causing  a  loss  of  about  $5,300. 

BROOKLYN,  N.  Y. — Bids  will  be  received 
at  the  Bureau  of  Supplies  and  Accounts, 
Navy  Department,  Washington,  D.  C,  un- 
til Nov.  14  for  furnishing  fuel-oil  apparatus, 
water-tube  boilers,  electrical  cable,  cord, 
wire  and  elevating  gear,  frogs  and  switches, 
fuses,  pipe-threading  machines,  radio-trans- 
mitting sets,  voice  tubing,  etc. 

BUFFALO,  N,  Y. — The  Frederick  Trus- 
cott  &  Son  Company  of  Buffalo  has  been 
awarded  contracts  for  installing  electric 
power  and  light  equipment  in  the  additions 
to  the  Children's  Hospital,  Buffalo  Gen- 
eral Hospital,  and  the  new  pattern  shop  of 
Pratt  &  Letchworth. 

BUFFALO,  N.  Y. — The  Erie  &  Ontario 
Company  of  Buffalo  has  asked  the  City 
Council  to  approve  its  application  to  use 
unappropriated  waters  of  the  Niagara  River 
for  sanitation,  power  and  navigation  pur- 
poses. It  is  proposed  to  construct  a  drain- 
age canal  connecting  Lake  Erie  and  Lake 
Ontario. 

COOPERSTOWN,  N.  Y.— The  Public 
Service  Commission  has  granted  the  South- 
ern New  York  Company  of  Walton,  the 
Deposit  (N,  Y. )  Electric  Company  and  the 
Colliers  Light,  Heat  &  Power  Company 
of  Cooperstown  permission  to  consolidate 
under  the  name  of  the  Southern  New  York 
Power  &  Railway  Company.  The  consoli- 
dated properties  will  be  largely  extended 
and  improved  throughout  the  territory  in 
Oswego,  Herkimer,  Montgomery,  Schoharie 
and  Delaware  Counties  where  they  are  now 
operating.  Transmission  lines  will  eventual- 
ly be  erected  and  communities  between  sta- 
tions will  be  served  with  electricity. 

GLENS  FALLS,  N.  Y. — The  Interna- 
tional Paper  Company  has  awarded  a  con- 
tract to  the  H  P.  Cummings  Construction 
Company  of  Ware.  Mass.,  for  construction 
of  a  hydroelectric  power  plant  at  Glens 
Falls. 

GLOVERSVILLE,  N.  Y. — The  installa- 
tion of  an  ornamental  lighting  system  in 
the  business  district  is  under  consideration. 
Plans  submitted  by  the  Fulton  County  Gas 
&  Electric  Company  provide  for  64  orn.i- 
mental  iron  posts  mounted  with  one  600-op. 
Mazda  lamp. 

MINEOLA,  N.  Y. — Application  has  been 
made  by  the  Nassau  Light  &  Power  Com- 


pany to  the  Public  Service  Commission  for 
permission  to  issue  $531,000  in  capital  stock, 
the  proceeds  to  be  used  to  pay  for  improve- 
ments already  made  and  for  further  im- 
provements. 

RANSOMVILLE,  N.  Y. — A  petition  is 
being  circulated  for  the  establishment  of  a 
street-lighting  district  in  Ransomville.  If 
approved  the  Lewiston  &  Lake  Ontario 
Shore  Power  Company  will  install  a  light- 
ing system,  consisting  of  30  street  lamps. 

SPENCER.  N.  Y. — The  Public  Service 
Commission  has  authorized  the  Seely  Elec- 
tric Company  of  Spencer  to  issue  $11,300 
in  capital  stock,  the  proceeds  to  be  used  for 
improvements  to  its  plant.  The  company 
will  purchase  the  boiler  hou.se  and  equip- 
ment of  the  S.  Alfred  Seely  Company  for 
$1,600;  a  new  engine,  alternator  and  ex- 
citer, switchboard  and  accessories  will  be 
purchased   for   $8,000. 

ALLENTOWN,  PA. — The  Public  Service 
Commission  has  granted  the  Lehigh  Valley 
Light  &  Power  Company  of  Allentown  per- 
mission to  take  over  the  Alburtis,  Freemans- 
burg.  Halcyon,  Hellerstown,  Myers  and 
Topton  Electric  Companies. 

CHAMBERSBURG.  PA.  —  Preparations 
are  being  made  by  the  Cumberland  Valley 
Utilities  Company,  recently  organized  to 
take  over  the  properties  at  Chambersburg, 
Shippensburg,  Wayne.sboro  and  vicinity,  and 
for  the  installation  of  electric  lighting  sys- 
tems at  St.  Thoma.s  Mercersburg,  Fayette- 
ville  and  other  municipalities  in  Franklin 
County. 

CHESTER,  PA. — The  Beacon  Light 
Company,  a  subsidiary  of  the  Philadelphia 
Electric  Company,  has  awarded  contract 
for  construction  of  a  six-story,  reinforced 
concrete  and  steel  power  house  to  the  Ches- 
ter Construction  &  Contracting  Company. 
The  cost  of  the  proposed  plant  is  estimated 
at  $2,500,000. 

DUQUESNE,  PA. — The  Duquesne  Light 
Company  of  Pittsburgh  has  purchased  a 
site,  about  2  miles  from  Dixmont.  on  which 
ic  proposes  to  erect  a  new  power  station. 
The  company,  it  is  reported,  will  supply 
electrical  service  in  the  town  of  Aliquippa. 
HAZLETON,  PA. — The  Louis  Roessel 
Company  is  contemplating  the  construction 
of  a  new  power  house  at  its  silk  manufac- 
turing plant.     W.  E,  S.  Dyer  is  architect, 

JOHNSTOWN,  PA. — The  Dale  Light, 
ITeat  &  Power  Company  of  .Tohnstown  has 
Hied  notice  of  an  issue  of  $80,000  in  bonds, 
the  proceeds  to  be  used  for  extensions  to 
plant. 

PHILADELPHIA,  PA.— The  contract  for 
the  construction  of  a  new  power  house  at 
11. e  Misercordia  Hospital,  Fifty-fourth 
Street  and  Cedar  Avenue,  has  been 
awarded  to  John  McShain, 

PHILADELPHIA,  PA. — Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
Nov.  20  for  three  ventilating  systems,  in- 
cluding blowers,  electric  motors,  plenum 
chambers,  ventilators,  air  ducts  and  acces- 
sories, in  buildings  Nos.  17,  25  and  26,  at 
the  United  States  Navy  Yard,  Philadelphia. 
PITTSBURGH,  PA.  —  The  Duquesne 
Light  Company  is  erecting  a  high-tension 
transmission  line  to  New  Brighton,  a  dis- 
tance of  32  miles,  to  supply  energy  to  the 
Beaver  Valley  Traction  Company. 

POTTSTOWN,  PA. — The  Philadelphia 
Suburban  Gas  &  Electric  Company  is  con- 
templating extending  its  transmission  lines 
across  the  Schuylkill  River  to  Kenilworth 
and  Cedarville  to  furnish  electrical  service 
in    those    towns. 

SCRANTON.  PA. — The  United  Service 
Company  of  Scranton  has  recently  taken 
over  the  property  of  the  Du  Bois  (Pa.) 
Electric  &  Traction  Company,  and  has  also 
recently  acquired  the  Gettysburg  (Pa.) 
Lighting  Companv,  the  Reynoldsville  (Pa.) 
Light  &  Power  Company  and  the  electric 
plant   at   New   Oxford. 

SUNBURY.  PA. — The  Public  Service 
Commission  has  authorized  the  Northum- 
berland County  Gas  &  Electric  Company  to 
make  improvements  to  its  local  plant. 

NEWARK,  N.  J. — Specifications  have 
been  approved  by  the  Council  for  the  in- 
stallation of  new  lighting  fixtures  in  the 
city  hospital.  H.  J.  and  J.  V.  King,  of 
Newark,   are  architects. 

NEW  BRITNSWICK.  N.  J. — Sealed  bids 
will  be  received  by  the  county  building 
committee  of  the  cbuntv  of  Middlesex,  at 
the  Countv  Record  Building,  New  Bruns- 
wick, N.    J.,   until  Nov.    13   for  construction 


of  a  brick  power  house  and  furnishing  a 
pumping  and  electric-lighting  plant  for 
their  new  county  workhouse,  located  in 
North  Brunswick  Township,  according  to 
plans  and  specifications  prepared  by  Alex- 
ander Merchant,  architect,  363  George 
Street,  New  Brunswick,  where  plans  can  be 
seen.  Separate  bids  to  b<;  submitted  for  the 
two  branches  of  the  work. 

SPARROWS  POINT,  MD. — Plans  have 
been  prepared  for  a  new  electric  generating 
plant  and  engine  room  for  the  Sparrow 
Point  plant  of  the  Bethlehem  Steel  Com- 
pany. 

LYNCHBURG,  VA. — The  Lynchburg 
Traction  &  Light  Company  has  started  work 
on  the  installation  of  a  new  street-lighting 
.system  for  the  city.  The  entire  overhead 
wire  system  as  well  as  the  lamps  will  be 
now.  Under  the  new  contract  710  new  arc 
lamps  are  to  be  installed.  This  does  not 
include  viaduct  and  bridge  lighting,  or  the 
ornamental  lighting  system  in  the  business 
section  of  Main  Street. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect, Treasury  Department,  Washington, 
D.  C,  until  Nov.  24  for  furnishing  and  in- 
stalling lighting  fixtures  in  the  United 
States  post  office  at  Antigo,  Wis.  ;  Arkdel- 
phia.  Ark.  ;  Attleboro.  Mass.  ;  Brenham, 
Tex.  :  Ellensburg,  Wash.  ;  Grand  Junction, 
Col.  ;  Greenwich.  Conn.  ;  Humboldt,  Tex. ; 
Norton,  Va.  ;  Ridgway,  Pa.,  and  Valley 
City,  N.  D.,  in  accordance  with  drawings 
and  specifications,  copies  of  which  may  be 
obtained  at  the  above  ofl^ce.  For  details 
see  proposal  columns. 


North  Central 

CHEBOYGAN,  MICH. — The  Cheboygan 
Electric  Light  &  Power  Company  is  con- 
templating increasing  its  development  on 
Black  River  and  extending  its  service  to 
I'etoskey   and    Harbor   Springs. 

DETROIT,  MICH. — The  Detroit  United 
Railway  Company  is  contemplating  im- 
provements to  the  boiler  equipment  in  one 
of  its  power  plants,  which  will  include  the 
installation  of  six  Stirling  boilers  and 
forced  draft  stokers  and  the  erection  of  a 
large  brick  smokestack.  Owing  to  the  in- 
creasing demand  for  energy  the  company 
contemplates  the  purchase  of  3500  kw. 
from  the  Detroit  Edison  Company  in  addi- 
tion to  its  present  contract  of  10,500  kw. 

WHITEHALL,  MICH. — Preliminary  ar- 
rangements have  been  made  for  the  organ- 
ization of  the  White  River  Power  &  Light 
(Company,  which  will  be  capitalized  at 
$500,000.  The  company  has  constructed  a 
dam  at  Ferry  and  has  erected  an  electric 
transmission  line  from  Ferry  to  Hesperia ; 
other  lines  will  be  built  to  Montague  and 
Whitehall,  where  a  24-hr.  service  will  be 
provided. 

CENTERBURG,  OHIO. — The  Columbus 
Railway  &  Light  Company  is  contemplating 
extending  its  transmission  lines  to  Center- 
burg  to  supply  energy  to  the  Centerburg 
I'^lectric  Company.  The  lines  of  the  Colum- 
bus companv  already  extend  as  far  as 
Westerville  and  it  is  now  proposed  to  erect 
lines  to  Centerburg.  via  Galena,  Sunbury, 
Johnstown  and  Croton. 

CINCINNATI,  OHIO. — The  City  Council 
has  authorized  an  issue  of  $14,000  in  bonds 
to  provide  funds  to  equip  the  new  Hopple 
Street  Viaduct  with  electric  lamps  and  trol- 
ley poles.  Bids  will  soon  be  asked  on 
specifications  prepared  by  Frank  H. 
Raschig,    city   engineer. 

HAMILTON,  OHIO. — Ordinances  have 
been  passed  by  the  City  Council  authorizing 
extensions  and  improvem.ents  to  the  munlci- 
Iial  electric  plant,  involving  an  expenditure 
of  $5,700. 

S.\LEM,  OHIO. — Ground  has  been  broken 
for  the  foundation  of  the  new  power  plant 
to  be  erected  by  the  Buckeye  Engine  Com- 
pany. 

WILLI.XMSPORT.  OHIO. — The  Cirole- 
ville  (Ohio)  Light  &  Power  Company  has 
been  granted  a  25-year  franchise  to  install 
an  electric-light  and  power  system  in  Will- 
lamsport. 

LEXINGTON,  KY.  —  The  American 
Metallic  Packing  Company  of  Lexington 
is  contemplating  the  purchase  of  three  re- 
turn tubular  boilers,  72  in.  by  18  ft..  150 
lb.  working  pressure,  and  a  500-hp.  steam 
turbine  engine  directly  connected  to  gen- 
erator. 

DANA,  IND. — The  Town  Trustees  have 
authorized  the  sale  of  the  municipal  elec- 
tric-light plant  to  the  Clinton  (Ind.)  Light 
&  Power  Company,  at  $6,700.  The  local 
plant  will  be  used  until  the  transmission 
lines  of  the  company  can  be  extended  to 
Dana. 

NOBLESVTLLE,  IND. — The  Noblesville 
Heat,  Light  &  Power  Company  has  applied 
to  the  Public  Service  Commission  for  per- 
mission   to    increase   its   capital    stock   from 
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$100,000  to  $250,000.  The  compauy  is  plan- 
ning to  increusc  the  output  of  its  ice  fac- 
tory. 

SIOYMOUH,  IND. — The  Interstate  Pub- 
lic Service  Company  has  secured  contracts 
to  supply  electricity  in  the  towns  of 
Brownstown,  Vallonia  and  Medora  from  its 
Seymour  x'lant.  A  24-hr.  service  will  be 
furnished. 

SHKLDON,  IND. — Steps  have  been  taken 
to  organize  a  company  to  establish  an  elec- 
tric-light plant  in  Sheldon.  C.  F.  True  is 
Interested. 

Sl'lCELAND,  IND. — The  town  of  Spice- 
l:nul  is  contemplating  the  installation  of  a 
municipal  electric-light  plant  and  water- 
works, for  which  $5,000  in  bonds  have  been 
authorized. 

BENTON,  ILL. — Preparations  have  been 
completed,  it  is  reported,  by  the  St.  Louis 
&  Southern  Illinois  Interurban  System  of 
Benton,  for  the  construction  of  an  electric 
railway,  81  miles  in  length.  The  cost  of 
the  project,  including  power  plant,  is  esti- 
mated at  about  $3,000,000.  The  company, 
it  is  said,  will  soon  be  in  the  market  for 
equipment. 

BLOOMIN(5TON,  ILL.  —  Improvements 
to  the  municipal  electric-light  plant,  includ- 
ing tlie  purchase  of  a  new  generator  and 
other  equipment,  to  cost  about  $15,000,  is 
under  consideration  by  the  City  Council. 

EUREKA,  ILL. — Plans  have  been  sub- 
mitted by  the  Caldwell  Engineering  Com- 
pany for  the  development  of  the  Rome  View 
drainage  and  levee  district  in  Woodford 
County.  The  proposed  project  calls  for  the 
construction  of  an  electrically  operated 
plant,  equipped  with  two  30-in.  pumps 
driven  by  250-hp.  motors.  The  cost  is  esti- 
mated at  about  $338,000. 

FAIRBURY,  ILL. — A  committee  has  been 
appointed  by  the  City  Council  to  investigate 
the  proposition  of  establishing  a  municpal 
electric-light  plant. 

GENOA,  ILL. — The  Woodstock  &  Syca- 
more Traction  Company,  which  operates  a 
steam  road  between  Sycamore,  Genoa  and 
Marengo,  26  miles  long,  contemplates 
equipping  the  railroad  for  electrical  opera- 
tion. J.  P.  Mason,  of  Genoa,  is  general 
manager. 

HILLSBORO,  ILL.— The  Saline  County 
Electric  Company  of  Hillsboro  has  pur- 
chased the  property  of  the  Duquoin  (111.) 
Utility  Company  and  the  Pinckeyville  (111.) 
Utility  Company.  The  company,  it  is  re- 
ported, is  negotiating  for  the  purchase  of 
the  public  utilities  in  Sparta,  Eldorado, 
Chester   and    Nashville. 

JOLIET,  ILL. — Plans  are  being  con- 
sidered by  the  City  Council  for  equipping 
the  main  station  of  the  water-works  sys- 
tem   for    electrical    operation. 

MURPHYSBORO,  ILL. — The  Murphys- 
boro  Water  Works,  Electric  &  Gas  Light 
Company  has  awarded  the  contract  for  con- 
struction of  its  new  power  station  to  L.  W. 
Peters.  The  new  plant  will  be  located  im- 
mediately west  of  the  old  power  house  at 
the  foot  of  Walnut  Street  and  will  have 
about  three  times  the  generating  capacity 
of  the  present  plant. 

TAMAROA,  ILL. — The  Village  Board  has 
granted  the  Saline  Electric  Company  a  25- 
year  franchise  to  supply  electricity  to 
Tamaroa  and  a  ten-year  contract  for  street- 
lighting,  providing  for  25  lamps. 

BALSAM  LAKE,  WIS.— An  electric- 
lighting  system  it  is  reported,  will  be  in- 
stalled by  Dahlberg  &  Sons,  in  Balsam 
Lake. 

BOSCOBEL,  WIS. — Plans  have  been  pre- 
pared by  the  City  Council  for  improvements 
to  the   municipal   street-lighting  system. 

GRESHAM,  WIS. — The  Gresham  Elec- 
tric Light  &  Power  Company  has  been 
granted  a  franchise  to  construct  and  oper- 
ate  an    electric-light   plant   in    Gresham. 

MERRILL,  WIS. — The  installation  of  a 
new  street-lighting  system  in  Merrill  is  un- 
der consideration. 

MILWAUKEE,  WIS.— Plans  are  being 
considered  by  Superintendent  Pinney  of 
buildings  and  grounds  for  the  installation 
of  an  indirect  lighting  system  in  the  city 
hall  next  year. 

NEW  LISBON,  WIS. — Bids  will  be  re- 
ceived by  J.  H.  Crandall,  clerk  of  joint 
school  district  of  the  city  of  New  Lisbon 
and  town  of  Lisbon,  until  Nov.  20,  for  in- 
stalling a  steam  heating  plant,  plumbing 
and  electric  wiring  in  a  school  building  now 
in  course  of  construction.  Plans  and  speci- 
fications may  be  obtained  from  Chandler  & 
Park  architects,  Racine,  Wis.,  upon  de- 
posit of  $5. 

OSHKOSH.  WIS.— The  Oshkosh  Gas 
Light  Company  is  contemplating  an  ad- 
dition to  its  power  house  or  the  erection 
of  a   new  building. 

RACINE,  WIS. — Preparations  are  being 
made  by  the  Racine  Auto  Tire  Company 
for  the  construction  of  a  new  plant,  includ- 


ing   factory    buildings,    warehouses,    power 
plant,  etc.,  to  cost  about  $100,000. 

SHAWANO,  WIS. — Plans  arc  being 
con.sidered  to  increase  the  output  of  the 
municipal  electric-light  plant,  including  the 
installation  of  new  boilers  and  generator. 

STEVl'JNS  I'OINT,  WIS. — The  property 
of  the  Stevens  I'oint  Lighting  Company,  in- 
cluding electric  and  gas  plants,  has  been 
purchased  by  the  Wisconsin  Valley  Electric 
Company  of  Wausau,  which  will  extend  its 
li'ansmission  lines  to  this  city. 

ARLINGTON,  MINN. — Plans  are  being 
(tonsidered  for  improvements  to  the  munici- 
pal electric-lighting  plant  and  extensions  to 
transmission  lines. 

BIRD  ISLAND,  MINN. — The  Renville 
County  Electric  Company  of  Bird  Island 
is  extending  its  transmission  line  from 
Olivia  to  Renville,  through  Danube.  This 
line  will  connect  with  the  transmission  line 
of  the  Minnesota  Valley  Power  Company  at 
Renville,  from  which  source  the  Renville 
comiiany  will  secure  its  power.  Equipment 
has  been  purchased  and  the  line  is  nearly 
completed.  W.  B.  Foshay  is  assistant  sec- 
retary and  treasurer. 

MIDDLE  RIVER,  MINN. — The  Middle 
River  Light  &  Power  Company  has  been 
granted  a  franchise  to  install  an  electric- 
light   plant   in   the   Middle   River. 

BUFFALO,  IOWA. — The  City  Council  is 
considering  granting  a  franchise  for  the 
installation  of  an  electric-lighting  system  in 
Buffalo. 

CARROLL.  IOWA.— The  Carroll  Light  & 
Heat  Company  is  planning  the  erection  of 
an  electric  transmission  line  from  Manning 
to  Templeton,  a  distance  of  22  miles.  The 
company  is  also  considering  the  purchase  of 
a  500-kva.  generating  unit. 

CEDAR  RAPIDS,  IOWA. — The  Iowa 
Railway  &  Light  Company  is  contemplat- 
ing the  erection  of  75  miles  of  33.000-volt. 
three-phase.  60-cyole  transmission  line  from 
Coon  Raoids  to  Herndon,  Panora,  Guthrie 
Centre,  Manlo  and  Adair. 

COUNCIL  BLUFFS.  IOWA. — Plans  have 
been  submitted  to  the  Citizens  Gas  &  Electric 
Company  of  Council  Bluffs  by  committees 
of  the  City  Council  and  the  Chamber  of 
Commerce  for  the  installation  of  a  new 
street-lighting  system.  It  is  proposed  to 
replace  the  old  flaming  arc  lamps  with  new 
ornamental  standards,  mounted  with  two 
tungsten  lamps  of  400  cp.  each,  replacing 
the  38  arc  lamps  now  in  use  with  166  tungs- 
ten lamps. 

ELMA,  IOWA. — The  Consumers  Electric 
Company  has  been  granted  a  franchise  to 
PT-ect  and  operate  an  electric  transmission 
line  between  Elma  and  Riceville  for  a 
period  of  25  years.  A.  L.  Dodd,  of  Elma, 
is  president  of  the  company. 

T,ONE  ROCK.  IOWA. — The  I^one  Rock 
Klectric  TJght  Company  is  contemplating 
I  lie  construction  of  cement  block  power 
house. 

MARSHALLTOWN,  IOWA. — The  Iowa 
Railway  &  Light  Company  of  Cedar  Rapids 
Ikis  applied  to  the  Board  of  Supervisors  of 
l\T.irRhal  County  for  a  franchise  to  erect 
Irnn.^mission  lines  over  the  highways  of 
M.ni-.shal  County. 

SCRANTON,  IOWA. — The  property  of 
the  Scranton-Glidden  Electric  Comnany  of 
Scranton  Jias  been  purchased  by  the  Iowa 
Light  &  Power  Company.  The  local  com- 
pany secures  energy  from  the  municipal 
electric  plant  at  Glidden. 

SIOUX  CITY.  IOWA.— The  Sioux  City 
Gas  &  Electric  Company  is  planning  to  ex- 
tend its  transmission  lines  to  Jackson, 
Neb.,  and  to  Whiting,  Iowa.  Extensions  to 
street-lighting  system  are  contemplated, 
consisting  of  the  erection  of  800  electroliers, 
each  carrying  five  100-watt  lamp  clusters. 

ASH  GROVE,  MO. — Plans,  it  is  reported, 
are  being  prepared  for  the  construction  of 
an  electric  power  plant  in  Ash  Grove.  The 
I)lant  of  the  Ash  Grove  Milling  &  Electric 
Company  was  recently  sold  under  a  fore- 
closure. 

ELDORADO  SPRINGS,  MO. — Within  the 
next  60  days  the  Missouri  Valley  Light  & 
Power  Company  expects  to  purchase  a  con- 
denser to  be  used  in  the  ice.  plant  and  also 
a  brine  pump.  The  company  is  also  finish- 
ing a  72-in.  by  3fi-ft.  smoke  stack.  ,T.  M. 
Atkinson    is   resident   manager. 

HUNTSVILLE,  MO. — The  Public  Service 
Commission  has  granted  the  Huntsville 
Light  &  Power  Company  permission  to  pur- 
chase the  local  electric-light  plant,  owned 
by  T.  F.  Fulkerson,  at  $16,000.  The  com- 
mission also  granted  the  company  permis- 
sion to  issue   $25,000   in   capital   stock. 

KANSAS  CITY,  MO.— The  Northeast  Im- 
provement Association  has  decided  to  start 
a  campaign  to  substitute  the  gas  lamps  now 
in  use  for  250-watt-tungsten  lamps,  and  if 
possible  to  have  all  arc  lamps  in  this  dis- 
trict changed  to  tungsten  lamps. 


ST.  LOUIS,  MO. — Plans  have  been  pre- 
pared for  the  construction  of  a  building  for 
Central  Dispensary  and  Department  of 
Public  Welfare,  to  cost  about  $125,000. 
'J"lu!  building  will  be  equipped  with  two  au- 
tomatic electric  elevators ;  heat  and  light 
will  bo  supplied  from  the  central  plants  of 
the  City  Hospital.  Bids  will  be  opened 
about  Dec.  1.  P.  J.  Markmann,  engineer, 
is  in  charge  of  design  and  construction. 

WEBB  CITY,  MO. — The  Southwest  Mla- 
.souri  Electric  Railroad  Company,  which 
operates  an  electric  suburban  railway  be- 
tween Carthage,  Webb  City,  Joplin,  Mo. 
and  Galena,  Kan.,  contemplates  extending 
its  line  from  the  latter  terminal  to  Baxter 
Springs,  Kan.,  a  distance  of  about  0  miles. 
'L'he  cost  is  estimated  at  about  $300,000. 
Later,  it  is  said,  the  railway  will  be  ex- 
tended from  Baxter  Springs  to  Commerce, 
richer  and  Cardin  and  other  new  zmc 
mining  towns,  which  have  recently  sprung 
up    in    Oklahoma. 

BUSHNELL,  S.  D. — A  franchise  has  been 
granted  to  the  Dakota  Light  &  Power  Com- 
pany of  Flandreau  to  supply  electrical  serv- 
ice   in    Bushnell. 

BEATRICE,  NEB. — At  an  election  held 
recently  the  proposal  to  issue  $25,000  in 
bonds  for  improvements  to  the  municipal 
electric-light  plant  was  defeated. 

CRETE,  NEB. — Plans  are  being  prepared 
for  the  construction  of  a  power  plant  in 
Crete  for  the  Fairmount  Creamery  Com- 
pany, Twelfth  and  Jones  Streets,  Omaha,  to 
cost  about  $8  000.  Harry  Lawrie,  Paxton 
Building,   Omaha,   is  architect. 

DUNBAR,  NEB. — The  city  of  Dunbar 
is  considering  the  installation  of  an  elec- 
tric-light plant.  Wilbur  W.  Anness  and 
C.    C.    West   are   interested. 

YORK,  NEB. — Plans  are  being  prepared 
by  the  Public  Service  Corporation  for  con- 
struction of  power  house,  to  cost  about 
$20,000. 

ARGONIA,  KAN. — Bids  will  be  received 
by  Elmer  Troxell,  city  clerk,  Argonia, 
Kan.,  until  Nov.  15  for  two  100-gal.  per 
minute  motor-driven  deep-well  pumps,  one 
50,000-gal.  tank,  one  90-ft.  tower,  machin- 
ery, etc.  W.  B.  Rollins  &  Company,  Rail- 
way Exchange  Building,  Kansas  City,  Mo., 
are  engineers. 

HIAWATHA,  KAN. — Plans  are  being 
considered  for  the  installation  of  a  new 
street-lighting  system  in  Hiawatha  next 
.spi-ing. 

INDEPENDENCE,  KAN. — The  city  of 
Independence  City,  we  are  informed,  does 
not  contemplate,  at  present,  calling  a  bond 
election  for  a  municipal  electric  plant. 

KANSAS  CITY,  KAN. — The  County 
Commissioners  have  granted  the  Kansas 
City  Light  &  Power  Company  permission 
to  supply  electricity  anywhere  in  Wyan- 
dotte County  for  lamps  outside  of  the  city 
limits  of  Kansas  City,  Kan.  Energy  for 
motors  cannot  be  served  within  2  miles  of 
the  city  limits.  The  company  asked  for 
the  privilege  of  supplying  electricity  any- 
where in  the  county.  The  company,  it  is 
said,  contemplated  erecting  a  power  plant 
on  the  Missouri  River  in  the  county.  The 
modification  of  the  permit,  it  is  reported, 
has  resulted  in  the  company  seeking  a  site 
elsewhere. 


Southern  States 

BURLINGTON,  N.  C. — The  Piedmont 
Railway  &  Electi-ic  Company  of  Burlington 
contemplates  the  erection  of  an  electric 
transmission  line  to  Elon  College  and  Gib- 
sonville,  8  miles  long  ;  a  transmision  line,  2 
miles  long,  to  Hopedale  Mills  is  now  under 
construction.  George  W.  Hatch  is  general 
superintendent. 

CHARLOTTE.  N.  C. — The  Southern  Pub- 
lic Utilities  Company  has  awarded  contract 
for  improvements  to  the  hydroelectric  plant 
at  Portman  Shoals  to  W.  W.  Anderson, 
S.  C.  The  work  includes  raising  bulkhead 
above  power  house,  from  8  to  9  ft.,  and 
deepening  tail  race  3  ft.  The  cost  is  esti- 
mated  at  $30,000. 

CHESNEE.  S.  C. — C.  S.  Ballard  has  the 
contract  for  the  construction  of  an  electric- 
light  plant  in  Chesnee.  George  Blackwell 
Is  owner  and  manager. 

EATONTON,  GA. — Steps  have  been  taken 
by  local  business  men  for  the  installation 
of  an  ornamental  lighting  system  In  the 
business    section. 

METTER.  GA. — The  contract  for  equip- 
ment for  the  proposed  municipal  electric- 
light  plant  has  been  awarded  to  Fairbanks, 
Morse  &  Company,  of  Chicago,  111  The 
cost  of  the  plant  is  estimated  at  $8,000. 
About  50  hp.  will  be  developed.  W.  M. 
Crook,  of  Macon,  is  engineer. 

SAVANNAH,  GA. — The  Savannah  Elec- 
tric Company  contemplates  a  4-mile  exten- 
sion to  its  Millhaven  street  car  line.  H.  C. 
Foss  is  local  manager. 
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TIFTON,  GA. — The  Tlfton  Ice  &  Power 
Company  is  reported  to  be  contemplating 
the   construction   of   a   new   building. 

BRADICNTOWN,  FLA. — The  Manatee 
Electric  Company  of  Bradentown  is  install- 
ing a  new  generating  unit,  consisting  of  a 
2r)0-Uva.  General  Electric  alternator  and 
Skinner  uniflow  engine.  P.  R.  Chambers 
is   manager. 

OKEECHOBEE,  FLA. — A  franchise  has 
been  granted  to  the  Southern  Utilities  Com- 
pany of  Jacksonville  to  construct  and  oper- 
ate an  electric-light  and  power  system  in 
Okeechobee. 

ARLINGTON,  TENN. — The  installation 
of  an  electric-light  plant  in  Arlington  Is 
under  consideration.  Bids,  it  is  understood, 
have  been  received  for  the  proposed   plant. 

MEMPHIS,  TENN.— The  city  of  Memphis 
has  engaged  Fred  Ballard,  of  Cleveland, 
Ohio,  consulting  engineer,  to  supervise  the 
construction  of  the  proposed  municipal 
electric-light  plant,  the  cost  of  which  is 
estimated  at  $2,980,150,  which  includes  the 
following  work  :  Generating  station,  $292,- 
000;  substation,  garages,  etc.,  $156,000; 
underground  transmission  and  distributing 
systems,  $725,000 ;  overhead  transmission 
and  distribution  systems,  $120,000  ;  other 
equipment,  $125,000  ;  material  and  supplies, 
$100,000;  working  capital,  $40,000,  and 
organization  expenses,  $20,000.  Bonds  to 
the  amount  of  $1,500,000  will  be  sold  on 
Nov.  14  to  provide  funds  for  initial  ex- 
penditures, and  the  Legislature  will  be 
asked  to  authorize  $1,500,000  additional 
next   January. 

NASHVILLE,  TENN.— Plans  are  being 
considered  for  the  construction  of  a  power 
house  annex  to  the  St.  Thomas  Hospital, 
to  cost  with  equipment  about  $22,000. 

OBION,  TENN. — The  municipal  electric- 
light  plant  was  recently  damaged  by  Are, 
causing  a  loss  of  about  $1,500.  The  town 
will  be  without  electric  service  for  about 
two   months. 

BESSEMER,  ALA. — Arrangements  have 
been  made  with  the  Alabama  Power  Com- 
pany whereby  the  citizens  of  Hueytown  will 
secure  electrical  service.  Energy  will  be 
secured  from  the  transmission  line  of  the 
company  now  being  erected  from  Bessemer 
to  Jasper. 

COLUMBUS,  MISS.— A  petition  has  been 
presented  to  the  City  Council  asking  that 
the  proposal  to  issue  $50,000  in  bonds  for 
the  construction  of  a  municipal  electric- 
light  plant  be  submitted  to  the  voters. 

ARKANSAS  CITY,  ARK.— Preparations 
are  being  made  by  the  Lambe  &  Denmark 
Light  &  Water  Company  to  install  an  elec- 
tric-light plant  and  water-works  system  in 
Arkansas  City.  A  100-kw.  electric  generat- 
ing unit  and  oil  engine  will  be  installed. 
An   ice   plant   will    probably   be   built    later. 

CLARKSVILLE,  ARK. — The  construction 
of  an  electric  railway  from  Clarksville  to 
Hagerville,  Silex  and  other  points  is  under 
consideration.  For  further  information  ad- 
dress Railroad  Committee,  Clarksville. 

GTLLETT,  ARK.— The  town  of  Gillett  has 
granted  the  Stuttgart  (Ark.)  Public  Service 
Company  a  50-year  franchise  to  supply 
electrical  and  water  service  here.  The  com- 
pany  will  construct   a  plant  in  Gillett. 

HEBER  SPRINGS,  ARK.— The  Arkansas 
Hydro-Electric  Company  of  Little  Rock  has 
purchased  the  property  of  the  Heber 
Springs  Light  &  Power  Company.  Exten- 
sive improvements  will  be  made  to  the  sys- 
tem, including  the  installation  of  new  en- 
gine and  generators.  This  movement,  it 
said,  is  one  of  the  preliminary  steps  toward 
the  construction  of  the  proposed  hydro- 
electric plant  on  the  Red  River,  just  north 
of  Heber  Springs,  at  a  cost  of  about  $2,000,- 
000.  Surveys  have  been  made  and  pl.ins 
drawn  for  the  proposed  dam.  The  company 
proposes  to  supply  electricity  to  a  number 
of  towns  in  this  section,  including  Pang- 
burn,  Searcy,  Judsonia,  Bald  Knob,  Beebe 
and  Lonoke. 

RARTLESVILLE,  OKLA— The  W.  K. 
Palmer  Company,  919  Baltimore  Avenue, 
Kansas  City,  Mo.,  is  in  the  market  for 
material  for  the  construction  of  an  electric 
interurban  railway,  including  rails,  ties,  all 
tj'ack  and  overhead  material,  cars,  substa- 
tion equipment  for  the  Oklahoma  &  North- 
ern Traction  Company,  for  proposed  mil  way 
to  be  built  from  Bartlesville,  east  to  Miami, 
Okla.,  and  to  Joplin,  Mo.,  with  extension 
from  Miami.  Okla.,  to  Columbus,  Kan.,  and 
Baxter  Springs,  Mo.,  about  130  miles. 

DURANT,  OKLA. — Plans  are  being  pre- 
pared by  the  North  American  Light  & 
Power  Company  for  the  construction  of  an 
electric-light  and  ice  storage  plant,  to  cost 
about  $18,000.  W.  A.  Boehr,  122  South 
Michigan  Avenue,  Chicago,  111.,  is  president 
of   the    company. 

PRAGUE.  OKLA. — The  Council  is  con- 
sidering calling  an  election  to  submit  to 
the  voters  a  proposal  to  issue  bonds  to  pro- 
vide funds  for  improvements  to  the  munici- 
pal electric-light  plant. 


AUSTIN,  TEX. — The  City  Commission 
contemplates  extending  the  municipal  orna- 
mental lighting  system  to  a  number  of  ad- 
ditional residential  streets. 

BERTRAM,  TEX. — The  installation  of 
an  electric  light  and  power  plant  in  Ber- 
tram is  under  consideration.  Elias  Allen 
is  interested. 

CITMBY,  TEX. — The  local  electric-light 
plant  owned  by  B.  and  C.  B.  English  has 
l)een  purcha.sed  by  George  Holland. 

DALLAS,  TEX. — As  soon  as  franchise 
matters,  now  pending,  are  settled  the 
Southern  Traction  Company,  it  is  an- 
nounced, will  proceed  with  its  plans  for  ex- 
tending its  interurban  electric  railway 
from  Waco  south  to  Austin,  a  distance  of 
about  100  miles. 

DE  KALB.  TEX. — Investigations  are 
being  made  in  De  Kalb  by  Louis  H.  Fuller 
of  Hou.ston  with  a  view  of  establishing  an 
electric-light  and  power  plant. 

GALVESTON,  TEX. — The  City  Commis- 
sion is  considering  extending  the  street- 
lighting  system  to  the  alleys  in  the  busi- 
ness district. 

GONZALES.  TEX.  —  The  Gaudalaupe 
River  Power  Company  will  soon  complete 
the  construction  of  a  large  dam  across  the 
Gaudalaupe  River,  near  Gonzales,  and  will 
proceed  with  the  Installation  of  a  hydro- 
electric plant. 

LAMESA,  TEX. — The  Lamesa  Light  Si 
Power  Company,  recently  incorporated  with 
n  capital  stock"  of  $5  000,  proposes  to  con- 
struct and  operate  an  electric-light  plant 
here.  E.  F.  Cox,  R.  B.  Red  and  N.  C. 
Lindsey  are  interested. 

LA  PRYOR,  TEX. — The  installation  of 
an  electric  plant  in  La  Pryor  is  under  con- 
sideration. R.  L.  Couser  and  W.  L.  Titts- 
worth  of  La  Pryor  are  interested. 

MISSION,  TEX. — The  capital  stock  of 
I  lie  Mission  Light  &  Water  Company  has 
l)een  increased  from  $20,000  to  $40,000,  the 
proceeds  to  be  used  for  improvements  to 
plant. 

TERRELL,  TEX. — The  sale  of  the  mu- 
nicipal electric-light  plant  to  the  Texfis 
Power  &  Light  Company,  for  $55,008,  will 
be  submitted  to  a  referendum  vote  of  the 
taxpayers  for  approval. 


Pacific  States 

ARLINGTON.  WASH.  —  The  County 
Commissioners  have  granted  the  Washing- 
ton Coast  Utilities  Company  a  franchise 
to  erect  electric  transmission  lines  along 
the  countv  road  from  Norman  through  Flor- 
ence to  Stanwood  and  along  the  highlands 
road.  Silvana  to  Stanwood,  together  with 
nil  roads  intersecting  and  3  miles  each  side. 
This  line  will  be  an  extension  from  Arling- 
ton. The  cost  is  estimated  at  $15,000.  The 
cnmnany  recentiv  took  over  the  holdinFR  of 
the  Jim  Cref^k  Water,  Light  &  Power  Com- 
pany of  Arlington. 

PA-VT-ENPORT.  WASH. — The  Washing- 
toii  Water  Pow^r  Comnnnv  of  Snokane  has 
annlied  to  the  County  Commissioners  for  a 
r.fi-vpnr  frnnrhice  to  erect  and  operate  elec- 
tric transmisoion  lines  along  certain  roads 
in    Tyinroln    County. 

PASCO.  WASH. — The  Pacific  Power  & 
Lip-ht  Company  has  anplie»1  to  the  Countv 
Comrn'osionprs  for  a  franchine  to  erect  and 
miin«^?5in  electric  transmission  lines  in 
Fr.inUlin    Coimtv. 

PE  ELL,  WASH.— W.  F.  Shepherd  has 
purchased  tbe  interest  of  Ij.  A.  Webb  in  the 
Cfntral  T,ight  &  Manufacturing  Company 
of  Pe  Ell  and  contemplates  improvements 
to  the  t'lant.  Anplication  has  been  made 
to  the  Council  for  a  franchise  to  sunnly 
the  city  with  street  lamps  and  electricity 
for   residence   lighting. 

SEATTLE,  WASH. — A  bill  has  been  in- 
troduced in  the  City  Council  authorizing 
the  Board  of  Public  Works  to  let  a  con- 
tract for  the  construction  of  a  hydroelectric 
plant,  including  transmission  lines,  as  an 
extension  of  the  existing  city  power  and 
light  plant,  the  cost  not  to  exceed  $3,000,- 
000. 

EASTSTDE.  ORE. — Tht  City  Council  has 
granted  the  Oregon  Power  Company  of 
Eugene  a  franchise  to  supply  electricity 
in  Eastside  for  a  period  of  25  years.  The 
service  will  be  supplied  from  the  company's 
central  station  on  Coos  Bay. 

KLAMATH  FALLS.  ORB. — A  special 
election  will  be  held  Nov.  14  to  submit  to 
the  voters  the  proposal  to  grant  a  fran- 
chise to  the  Reno  (Nev. )  Power  Company 
to  supply  electricity  in  Klamath  Falls. 

AGNEW,  CAL. — The  committee  on  mem- 
bershii)  has  submitted  to  the  board  of  man- 
agers of  the  Agnew  State  Hospital  recom- 
mendations for  special  appropriations  from 
the  Legislature  for  improvements,  among 
which   is  included  a  lighting  system. 

INDEPENDENCE,       CAL.  —  Application 


has  been  fil'id  by  the  Southern  Sierras 
Power  Company  of  Denver,  Col.,  for  a 
franchise  tc  erect  lian.smission  lines  along 
the  roads  and  highways  of  Inyo  County. 

LOS  ANGELES.  CAL. — The  construction 
of  a  hydroelectric  power  plant  on  the  Ven- 
tura River  in  connection  with  an  irrigation 
project  is  under  consideration  by  the  Sespe 
Light  Power  Company,  Security  Building, 
Los  Angeles.  The  project  as  yet  has  not 
been  financed. 

WILLOWS,  CAL. — W.  F.  Fowler  of  Wil- 
lows has  applied  to  the  State  Water  Com- 
mission for  permission  to  appropriate  250 
<  u.  ft.  per  second  of  water  from  the  Sac- 
ramento River  for  rice  culture  on  14,000 
acres.  The  water  will  be  raised  by  elec- 
trically-driven pumps  to  the  main  canal, 
which  is  given  as  10  miles  in  length.  The 
co.st  of  the  proposed  work  is  estimated  ai 
$1SO.OOO. 

BOISE,  IDAHO. — Bids  will  be  received  at 
the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  Nov.  24  for  the  installatioin  of  a  new 
conduit  and  wiring  and  alterations  in  heat- 
ing system  in  the  United  States  assay  office 
at  Boise,  Idaho. 

SALT  LAKE  CITY,  UTAH. — Plans  are 
under  way  by  the  State  Street  Improvement 
Association  for  lighting  State  Street  with 
luminous  arc  lamps  similar  to  those  in  use 
on  Main  Street  from  South  Temple  to  Fifth 
South  Street. 

DOUGLAS,  ARIZ. — The  cost  of  installing 
ornamental  lamps  in  the  G  Avenue  and 
Tenth  Street  districts  is  estimated  at  about 
$12,500. 

GARDENVILLE,  NEV. — The  installation 
of  an  electric  plant  in  Gardenvllle  Is  under 
consideration.  L.  Ruhenstroth  Is  interested 
in  the  proluct 


Canada 

LETHBRIDGE,  ALTA. — At  an  election 
beld  recentiv  the  ratepayers  passed  a  by- 
law appropriating  $17,000  to  pay  for  ex- 
tensions for  additions  to  the  electric  sys- 
tem. 

RAYMOND,  ALTA. — Arrangements  have 
been  completed  for  the  removal  of  the 
piesent  power  plant  at  the  Knight  Sugar 
P'actory  to  the  Ellison  Mill.  The  plant  is 
to  be  "completely  overhauled.  It  proposed 
to  furnish  a  continuous  service. 

PENTICTON,  B.  C. — The  City  Council 
has  recently  authorized  the  purchase  of 
12  5-amp.  watt-hour  meters  and  two  10- 
amp.  watt-hour  meters.  The  purchase  of 
a  new  Diesel  engine,  to  cost  about  $25,000, 
is  also  under  consideration  by  the  Council. 

PORT  WILLIAM,  ONT. — The  City  Coun- 
cil is  negotiating  with  the  Hydro-Electric 
Power  Commission  with  reference  to  furtlier 
electrical  development.  This  development, 
it  is  expected,  will  be  at  Dog  Lake  Falls. 
An  additional  supply  of  10,000  hp.,  it  is 
estimated,  will  be  required  within  the  next 
year  or  two. 

HAMILTON,  ONT. — The  construction  of 
an  electric  incline  railway,  to  cost  about 
$200,000,  is  under  consideration  by  the  City 
Council  and  Hydro-Electric  Power  Com- 
mission. 

SPRINGFIELD,  ONT. — The  ratepayers 
have  passed  a  by-law  authorizing  an  agree- 
ment with  the  Ontario  Hydro-Electric 
Power  Commission  for  electrical  service  in 
Springfield. 

ST.  ALEXIS,  QUE. — The  Saguenay  Light 
&  I'ower  Company  is  building  a  new  power 
house,  dam  and  penstock  at  St.  Alexis.  Two 
generating  units  (directly  connected)  will 
be  installed.  The  company  will  supply  elec- 
tricity in  the  town  of  Ha  Ha  Bay  for  lamps 
and    motors. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
Nov.  14  for  furnishing  hardware  for  four- 
family  concrete  lieutenants'  quarters,  one 
motor-driven  shaper,  steel  sash  frames  and 
operating  devices  for  school  buildings  and 
mill  work  for  lieutenants'  quarters,  under 
proposal  No.    1096. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal  Commission,  Washington, 
1).  C.,  until  Nov.  24  for  furnishing  cold- 
rolled  steel,  portable  blower,  rubber  valves, 
gaskets,  electric  cable  and  wire,  electric 
fixtures,  bell  transformers,  watt-hour 
meters,  electrical  fittings,  etc.  Blanks  and 
general  infrrmation  relatmg  to  this  circular 
(No.  1097)  may  be  obtained  from  the  above 
office  or  the  offices  of  the  assistant  pur- 
chasing agents,  24  State  Street,  New  York, 
N.  Y. ;  614  Whitney-Central  Building,  New 
Orleans,  La.,  and  Fort  Mason,  San  Fran- 
cisco, Cal. 
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14,:i08.  liLKCTRiOAh  Systkm  ;  Richard  Vur- 
ley,  Englcwood,  N.  J.  Reissued  Oct.  31, 
1916.  Means  for  exploding  the  charges  in 
tho  cylinders  of  an  internal  combustion 
engine. 

1,202,788.  Klectricai,  Mioasuiunq  Instru- 
MKNT  ;  William  M.  Mradshaw  and  Walter 
Cf.  Mylius,  Wilkinsburg,  I 'a.  App.  filed 
May  28,  1913.  Double  ratchet  type  of 
watt-hour  meter. 

1.202,793.  Trolt.ey-Wirk  Support;  James 
Bryan,  Pittsburgh,  I 'a.  Api).  filed  Julv 
21,  1913.  Prevent  lateral  dellection  of 
the  conductor  supports  under  pressure  of 
the  trolley  wheel,  particularly  whtMi 
rounding  curves. 

1,202,S1S.  Metal-Carbon  Brush;  Henry 
R.  lOdgocomb,  Kdgewood  Park,  Pa.  App. 
filed  Dec.  26,  1913.  Combines  the  lubri- 
cating properties  of  a  carbon  brush  and 
a  degree  of  conductivity  which  approaches 
that  of  a  metal  brush. 

1,202,837.  Electric  Furnace  ;  Ingenuin 
Hechenbleikner,  Charlotte,  N.  C.  App. 
filed  Feb.  7,  1914.  Utilize  the  heat  of  tho 
furnace  gases  to  uniformly  preheat  the 
charge. 

1,202,841.  Electric  Motor  or  Generator  ; 
Edward  A.  Halbleib,  Rochester,  N.  Y. 
App.  filed  June  14,  191.').  Provide  for  the 
protection  of  the  current  leads  by  which 
connection  is  made  with  the  windings. 

1,202,846.  Electric  Iron;  Thomas  D.  Hur- 
ley, Green  Island,  N.  Y.  App.  filed  June 
2,  1916.  Means  for  attaching  the  terminal 
plug  to  electrically  connect  the  conductor 
to  the  iron. 

1,202,870.  Twin  Signal  Electric  Lamp; 
Jeremiah  M.  Meekins,  Baltimore,  Md. 
App.  filed  Aug.  31,  1915.  Adapted  to  be 
carried  in  the  rear  of  the  automobile  for 
the  purpose  of  indicating  to  a  machine 
following  the  fact  that  the  automobile 
carrying  the  signal  will  change  the  direc- 
tion of  travel  or  is  coming  to  a  stop. 

1,202,880.  Electrically  Controlled  Motor  ; 
Charles  I.  Murdock,  Marshall,  Mich.,  and 
Herman  R.  Graf,  Jackson,  Mich.  App.  filed 
Feb.  27,  1915.  Improved  means  to  elec- 
trically control  motors. 

1,202,885.  Insulator  Pin;  Charles  L. 
Peirce,  Jr.,  Pittsburgh,  Pa.  App.  filed 
May  17,  1916.  To  support  heavy  insu- 
lators used  in  high-voltage  line  work. 

1,202,895.  Machine-Oiler  ;  George  M.  Rog- 
ers, Chicago,  111.  App.  filed  Feb.  29, 
1916.  Improvements  in  oilers  for  apply- 
ing lubricating  oil  to  bearings  or  other 
machine  elements. 

1,202,923.  Electrical  Connecting  Device; 
Samuel  Trood,  Edgewood  Park,  Pa.  App. 
filed  March  1,  1913.  Employed  for  sad 
irons,  electric  heaters  and  the  like. 

1,202,925.  Automatic  Recording  System 
FOR  Radio  Radio  Time-Signals  ;  Frank 
D.  Urie,  Elgin,  111.  App.  filed  Dec.  19, 
1914.  Relates  to  the  receiving,  recording 
and  comparing  of  radio  signals. 

1,202,952.  Controlling  System  ;  Edgar  W. 
Adams,  Hampstead,  London,  England. 
App.  filed  July  28,  1915.  For  controlling 
or  indicating  the  relative  speeds  or  differ- 
ence in  speed  between  the  feed  mecha- 
nisms of  two  machines. 

1,202,957.  Electrical  Liquid-Heating  De- 
vice ;  Eck  Baughn,  North  Yakima,  Wash. 
App.  filed  Feb.  17,  1916.  Provide  an  elec- 
trical heating  element  of  cylindrical  form 
which  is  adapted  to  be  vertically  disposed 
within  a  closed  receptacle. 

1,202,973.  Talking-Machine;  Patrick  B. 
Delany,  South  Orange,  N.  J.  App.  filed 
May  14,  1915.  Improve  the  tone  and 
enunciation  of  talking  machines. 

1,202,976.  Antifreezing  Apparatus;  John 
H.  Derby,  New  York,  N.  Y.  App.  filed 
Dec.  22,  1914.  Prevent  the  freezing  of 
the  water  in  a  tank  such  as  is  used  on 
top  of  buildings. 

1,202,996.  Portable  Electric-Lamp  Dry 
Battery  ;  James  Shanks  Hamilton,  Lon- 
don, England.  App.  filed  Feb.  5,  1915. 
Each  battery  unit  having  exposed  con- 
tact pieces. 

1,203,004.  Electric  Iron  ;  Witt  Juniper, 
Berwyn,  111.  App.  filed  Oct.  30,  1915. 
Can  readily  b6  taken  apart  and  again 
properly  assembled. 

1,203.064.  Transmitting  Apparatus  for 
Wireless  Telegraph  and  Telephone 
System  ;  Frederick  G.  Simpson,  Seattle, 
Wash.  App.  filed  Nov.  16,  1915.  Pro- 
vides electrical  apparatus,  including  an 
antenna,  electric  circuits,  and  electric 
generator  for  supplying  a  direct  current 
of  electricity. 

1,203,088.  Start  and  Stop  Device  for 
Talking-Machines  ;  Clinton  B.  Woods, 
Bridgeport,  Conn.  App.  filed  Sept.  8, 
1913.  Means  for  starting  and  stopping 
the  operation  of  the  parts. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents  issued 
on  Oct.  31,  1.)IG. 


1,203,123.  Railway  Signaling;  Charles  H. 
Lay,  Brooklyn,  N.  Y.  App.  filed  Aug.  27, 
1913.  Railway  signaling  for  stretches  of 
single  track. 

1,203,138.  Electrically  Driven  Percus- 
sive Tool  ;  Leo  Schuler,  Lichterfelde, 
Germany.  App.  filed  May  22,  1915.  Com- 
bination of  a  mechanical  percussive  tool 
with  an  electro-motor  of  special  type. 

1,203,146.  System  of  Vehicle  Control  ; 
Paul  J.  Simmen,  Indianapolis,  Ind.  App. 
filed  Sept.  24,  1913.  Train  despatching 
and  signaling  systems. 

1,203,166.  Semi-Automatic  Telephone 
System  ;  Bernard  D.  Willis,  Chicago,  111. 
App.  filed  June  27,  1914.  Means  for  per- 
mitting an  operator  to  supervise  a  long 
distance  or  toll  connection. 

1,203,030.  Means  for  Removing  Elec- 
tricity FROM  Paper  ;  Pietro  Martucci, 
Philadelphia,  Pa.  App.  filed  Aug.  16, 
1915.  Attachment  for  printing  presses 
which  is  adapted  to  collect  static  elec- 
tricity in  the  paper. 

1,203,045.  Terminal  Fitting  for  Electric 
Conduits  ;  James  C.  Phelps,  Springfield, 
Mass.  App.  filed  Ap  il  11,  1914.  Conduit 
is  closed  by  means  of  a  cap  composed 
of  insulating  material. 

1,203,049.  Electric  Sign;  William  Recke, 
New.York,  N.  Y.  App.  filed  June  5,  1914. 
Produce  a  moving  picture  similar  to  those 
produced  by  the  cinematograph. 

1,203,125.  Protective  Device  for  Electric 
Heaters  ;  Claude  C.  Nuckols,  Albany, 
New  York.  App.  filed  Oct.  3,  1914.  Re- 
lates to  the  protection  of  an  electric 
heater  against  excessive  temperatures. 

1,203,190.  Recording  and  Reproduction  of 
Pulsations  or  Variations  in  Sounds 
AND  Other  Phenomena  ;  Charles  Edgar 
Fritts,  New  York,  N.  Y.  App.  filed  Oct. 
22,  1880.  Records  variations  or  pulsa- 
tions in  sounds,  light,  or  electrical  cur- 
rents, in  a  permanent  or  tangible  form, 
and  reproducing  the  same. 

1,203,172.  Apparatus  for  Measuring  or 
Recording  Oscillations,  Impulses  and 
THE  Like  ;  Alexander  Behm,  Kiel,  Ger- 
many. App.  filed  April  24,  1915.  A 
series  of  members,  preferably  rod  or  bar 
shaped,   are  used. 

1,203,179.  Electrical  Snow-Melting 
Heater  ;  Jesse  A.  Bowles,  Spokane,  Wash. 
App.  filed  April  1,  1915.  Disposed  in  a 
manner  to  melt  the  snow  and  deliver  the 
water  to  the  gutter. 

1,203,230.  Regulating  Apparatus;  Gis- 
bert  Mertelmeyer  and  Herman  Koester, 
Waterbury,  Conn.  App.  filed  April  28, 
1915.  Provide  substantial  and  positive 
contact  making  means. 

1,203,239.  Pay-Station  for  Telephone 
Systems  ;  George  E.  Mueller,  La  Grange, 
111.  App..  filed  Feb.  25,  1915.  Without 
ground  connections  wnerein  the  deposit 
of  a  coin  establishes  a  direct  current  path. 

1,203,266.  Alternating-Electric-Current 
Rectifier  ;  Frederick  W.  Reeves,  Pitts- 
burgh, Pa.  App.  filed  April  30,  1914. 
Comprises  a  rectifier  formed  of  plural 
sets  of  unitary  contacts. 

1,203,276.  Electric  Furnace;  Ernest  Kil- 
burn  Scott,  Belvedere.  England.  App. 
filed  Feb.  25,  1916.  Furnace  for  the  fixa- 
tion of  nitrogen  from  the  atmosphere. 

1,203.279.  Dry  Cell  ;  George  Louis  Tarver, 
Oakland,  Cal.  App.  filed  Jan.  4,  1915. 
Will  not  deteriorate  rapidly. 

1,203,287.  Electrical-Switch  Mechanism  ; 
Mathew  J.  Weber,  Columbus,  Ohio.  App. 
filed  May  15,  1915.  Automatically  con- 
trolling the  operation  of  the  actuating 
motor  of  a  pump  employed  for  storing 
water  in  a  tank  or  reservoir. 

'l, 203, 297.  Electromagnetic  Vibrator  ; 
Charles  H.  Adams,  Muskegon  Heights. 
Mich.  App.  filed  Feb.  18,  1916.  Improve, 
simplify  and  cheapen  the  cost  of  con- 
struction of  devices  of  this  character. 

1,203,307.  Frequency-Measuring  Instru- 
ment :  William  H.  Bristil,  Waterbury, 
and  Manfried  J.  Johnson,  Naugatuck, 
Conn.  App.  filed  May  3,  1915.  Suscepti- 
ble to  slight  changes  of  frequency. 


1,203,215.  Elkctrode;  Clarence  E.  McCol- 
1am,  Emporia,  Kan.  App.  filed  July  20, 
1914.  Graphite  will  be  protected  to  a 
certain  extent  by  means  of  the  metallic 
support  or  body  wnich  carries  the  core. 

1,203,316.  Oil  Fuse;  Louis  W.  Downes, 
Providence,  R.  I.  App.  filed  July  17, 
1912.  Adapted  to  serve  as  a  primary  and 
junction  cut-out  on  high  tension  poly- 
phase circuits. 

1,203,325.  Tki.icimione  Relay  or  Repeater; 
Elwood  Griasingtjr,  Buffalo,  N.  Y.  App. 
filed  April  27,  1910.  Exceptional  sensi- 
tiveness which  will  magnify  the  electric 
waves  to  an  unusual  degree. 

1  203,326.  Telephone  Relay  or  Repeater; 
Elwood  Grissinger,  Buffalo,  N.  Y.  App. 
filed  May  19,  1911.  Avoid  the  effects  of 
resonance. 

1,203,330.  Telephone  System  ;  Edward  E. 
Hinrichsen,  East  Orange,  N.  J.  App. 
filed.  Connections  are  to  be  established 
between  subscribers  stations  terminating 
in  central  offices  widely  separated. 

1,203,343.  Insulating  Device;  Dale  C. 
Hughes,  Cleveland,  Ohio.  App.  filed 
March  9,  1915.  Relates  to  electric  incan- 
descent lamps. 

1,203,347.  Dynamo-Electric  Machine; 
Louis  J.  Hunt,  of  Sandycroft,  Wales. 
App.  filed  Dec.  10,  1915.  Can  be  started 
and  run  up  about  to  the  speed  for  syn- 
chronous workmg  against  a  load. 

1,203,358.  Electric-Switch  Device  ;  Charles 
J.  Klein,  Milwaukee,  Wis.  App.  filed 
Sept.  25,  1911.  Adapted  to  make  and 
break  an  electric  circuit  with  quick  snap 
action. 

1,203,400.  Electric  Welding-Machine; 
Robert  C.  Pierce,  Cincinnati,  Ohio.  App. 
filed  May  22,  1916.  Means  which  is 
automatically  operable  to  close  a  welding 
circuit. 

1.203.406.  Heater  ;  Harry  E.  Redeker, 
Rupert,  Idaho.  App.  filed  March  27,  1916. 
Adapted  for  laboratory  use. 

1.203.407.  Telephone-Exchange  System  ; 
Arthur  E.  Reinke  of  Dulwich,  London, 
England.  App.  filed  April  26,  1916.  Im- 
proved arrangement  of  circuit  and  appa- 
ratus at  an  operator's  position. 

1.203.415.  Attachment-Plug  ;  Howard  R. 
Sargent,  Schenectady,  N.  Y.  App.  filed, 
Dec.  10,  1914.  For  use  with  devices  of 
the  separable  plug  type. 

1,203,495.  Vacuum-Tube;  William  D.  Cool- 
idge,  Schenectady,  N.  Y.  App.  filed  May 
9.  1913.  Vacuum  tubes  and  tubes  oper- 
ated for  the  purpose  of  producing  Roent- 
gen or  X-rays. 

1.203.416.  Alternating-Current  Genera- 
tor ;  Paul  Sauvage,  Paris,  France.  App. 
filed  Nov.  6,  1912.  Applying  an  addi- 
tional inductance  to  the  circuit  of  the 
rotor. 

1,203,420.      Alarm  -  Signal  ;    Joseph    Siddall 

and  William  H.  Siddall,  of  Kearney,  N.  J. 

App.  filed  Sept.  15,  1914.     Provision  of  a 

single  device. 
1,203,427.     Arc-Lamp;  Reginald  G.  Stander- 

wick,    Lynn,    Mass.      App.    filed   July    18, 

1913.       Novel     form    of     mechanism     by 

which  the  arch  is  established. 
1,203,433.     Arc-Positioning  Device  ;  Johann 

Suchy,    Frankfort-Bockenheim,    Germany. 

App.  filed  June  6,   1913.     Improvement  in 

a  device  of  this  character. 

1.203.462.  Rail  way-Traffic-Controllino 
Apparatus  ;  Howard  S.  Beakes,  Wilkins- 
burg, Pa.  App.  filed  Jan.  14,  1914. 
Electromagnetic  apparatus  for  controlling 
railway  traffic  corlrolling  devices. 

1.203.463.  Electromagnetic  Device;  How- 
ard S.  Beakes,  Wilkinsburg,  Pa.  App. 
filed  .Tune  14,  1914.  Electromagnetic  re- 
lays. 

1,203,468.  Dynamo-Electric  Machine; 
Sven  R  .Bergman,  Lynn,  Mass.  App. 
filed  Oct.  26,  1914.  Improve  the  arrange- 
ment of  the  compensating  winding  in  a 
compensated  direct-current  dynamo-elec- 
tric machine. 

1,203,502.  Telephone-Exchange  System  ; 
Gerald  Deaken,  San  Francisco,  Cal.  App. 
filed  Aug.  19,  1912.  Provide  a  private 
branch  exchange  system. 

1,203,540.  High-Tension  and  Telephone 
Line  Construction  ;  Alfred  Lewis,  Har- 
rington, Raleigh,  N.  C.  App.  filed  Nov. 
6,  1915.  Improved  method  of  transpos- 
ing the  telephone  line. 

1,203,552.  Automatic  Mechanism  for 
Controlling  Electric  Cut-Outs  ;  Max- 
well R.  Berry,  Mentor,  Ohio.  App.  filed 
June  19,  1913.  Adapted  for  use  in  con- 
nection with  the  charging  of  batteries. 

1,203,556.  Faulty-Cable  Localizer  ;  Archi- 
bald Davis,  Schenectady,  N.  Y.  App.  filed 
May  31,  1912.  Localizing  of  faults  de- 
veloped on  transmission  lines. 

1,203,560.  Timer  and  Distributor  ;  Fred- 
erick C.  Hersee,  Boston,  Mass.  App.  filed 
July  30.  1915  Simple  and  inexpensive 
construction. 
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Valuation  and  the  A.  I.  E.  E. 

\ VALUATION  implies  a  search  for  assets,  visible  and 
invisible.  Its  ultimate  aim  is  a  presentation  of  to- 
tals representing  the  value  of  the  property.  Usually 
these  totals  appear  in  a  rate-making  case.  And  upon 
the  acceptance  of  them  by  commission  or  court,  the 
earning  capacity  of  the  plant  may  depend.  The  central 
station  executive  who  has  engaged  in  a  contest  before 
a  public  service  commission  in. which  his  rates  were 
the  issue  and  the  preservation  of  his  earning  power 
tvas  at  stake  has  no  illusions  concerning  the  importance 
3f  the  proceedings.  Neither  does  the  engineer  who 
nade  the  valuation  during  laborious  months  or  years 
entertain  any  other  idea  than  that  his  product  is  vital 
evidence.  It  is  evidence  of  vital  character.  This  be- 
ing granted,  it  is  surprising  that  the  action  of  the 
American  Institute  of  Electrical  Engineers  in  devoting 
;he  meeting  of  last  week  to  the  problem  of  valuation 
iid  not  inspire  a  more  general  discussion  of  the  lead- 
ng  principles  involved.  The  opportunity  was  provided 
)y  the  Institute  but  it  was  not  accepted.  This  is  one 
)f  the  occasions  on  which  the  members  will  look  back 
vith  regret  as  an  invitation  declined.  For  the  discus- 
lion  that  did  take  place  the  membership  as  a  whole  will 
'eel  grateful;  and  they  will  hope  for  a  later  meeting 
vith  clear  statements  of  what  electrical  engineers  be- 
ieve  and  what  they  reject  on  this  large  question. 


^'or  Progress  in  Industrial  Research 

IT  TE  are  rapidly  learning  in  this  country  that  the 
W  work  of  research  is  a  matter  of  national  concern, 
rhe  achievements  of  private  initiative  are  leading  to 
greater  private  effort,  and  both  governmental  and  edu- 
ational  institutions  are  adding  to  their  facilities.  It 
s  clear  that  a  much-needed  lesson  is  being  taken  to 
leart.  The  present  rate  of  advancement  is  encour- 
iging  in  tangible  results,  but  it  is  amazing  in  its 
iromise  for  the  future.  To  the  earlier  movements  in 
his  direction  there  is  now  added  the  elaborate  plan 
>f  President  Nicholas  Murray  Butler  of  Columbia 
Jniversity.  Dr.  Butler  foresees  the  return  of  every 
lollar  put  into  a  great  research  laboratory  to  Amer- 
can  industry  many  times  over  in  the  course  of  a  very 
ew  years.  The  number  of  institutions  that  can  calmly 
nvite  so  large  a  sum  as  $6,000,000  for  such  an  enter- 
irise  is  limited.  But  the  spirit  and  will  for  such  de- 
elopments,  without  regard  to  the  scale  on  which  they 
re  undertaken,  will  count  in  the  aggregate.  We  stand 
ace  to  face  with  a  Europe  which  will  be  organized 
i^ith  superb  efficiency  after  the  war.  Shall  we  be 
quipped    or    shall    the   prosperity    given    by    the    war 


across  the  seas  blind  our  eyes  to  the  great  need  of 
scientific  direction  and  research  for  every  class  of 
industry  throughout  the  land? 


Split-Phase  Magnets 

'Tp'HE  split-phase  magnet  is  a  device  for  producing  a 

A  quiet  holding  pull  from  alternating-current  excita- 
tion. A  number  of  such  devices  have  already  been  de- 
signed and  employed.  The  subject  has  been  brought 
forward  on  more  than  one  occasion  in  past  numbers  of 
the  Electrical  World.  The  theoretical  discussion 
which  is  presented  in  an  article  by  F.  Hymans  in  this 
issue,  is,  however,  more  extensive  and  detailed  than 
before.  A  tabulated  and  plotted  series  of  actual  obser- 
vations on  such  magnets  would  be  useful  in  conjunction 
with  the  theory,  and  perhaps  such  actual  quantitative 
information  is  contemplated  for  presentation  at  some 
time  in  the  future. 

It  is  interesting  to  observe  that  the  type  of  split- 
phase  magnet  here  described  behaves  very  differently 
from  the  ordinary  direct-current  magnet.  An  ordinary 
direct-current  magnet  has  its  maximum  pull  in  the  hold- 
ing position,  and  lessens  its  pull  very  rapidly  as  the 
distance  between  the  attracting  surfaces  is  increased. 
In  this  split-phase  magnet,  however,  the  starting  pull 
appears  to  be  considerably  greater  than  the  holding 
pull.  It  would,  therefore,  seem  possible  to  produce, 
when  necessary,  a  comTjined  alternating-current  and 
direct-current  magnet  which  should  exert  substantially 
constant  pull  over  the  entire  range  from  the  opening  to 
the  closing  of  its  jaws.  Perhaps  the  same  result  could 
be  obtained  with  alternating-current  excitation  only  by 
combining  two  models  of  split-phase  magnet  with 
opposite  characteristics  in  this  respect. 


Losses  in  Armored  Cable 

WHEN  an  alternating  current  is  carried  by  a  long 
straight  insulated  wire,  we  know  that  the  alter- 
nating magnetic  field  set  up  by  the  current  tends  to 
increase  the  current  density  near  the  surface  of  the 
conductor  and  to  diminish  it  in  the  central  or  axial 
regions,  thereby  increasing  the  effective  resistance  of 
the  conductor,  and  the  power  loss  accompanying  a 
given  current  strength.  This  is  the  ordinary  phenome- 
non of  skin  effect.  If  the  long  straight  insulated  wire 
is  inclosed  in  a  lead  sheath,  then  the  alternating  mag- 
netic flux  surrounding  the  wire  will  cut  the  substance 
of  the  sheath  concentrically  and  set  up  additional  eddy- 
current  loss.  If  the  return  current  is  carried  by  the 
sheath  there  will  also  be  skin  effect  in  both  conductor 
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and  sheath.  Again,  if  the  inauhited  cable,  instead  of 
being  in  the  form  of  a  long  straight  wire,  is  arranged 
in  the  form  of  a  rectangular  loop,  the  loop  will  carry  an 
alternating  magnetic  flux,  and  thus  set  up  a  secondary 
current  in  the  sheath,  if  the  latter  is  shorted  so  as  to 
form  a  closed  conducting  path.  This  secondary  action 
will  be  superposed  upon  the  skin  effect  already  consid- 
ered. The  magnitude  of  the  secondary  current  will 
depend  on  the  area  of  the  loop,  or  the  distance  between 
the  going  and  returning  cables.  The  relation  is,  how- 
ever, not  likely  to  be  simple,  owing  to  the  disturbances 
introduced  by  the  secondary  magnetic  flux.  Finally, 
if  one  or  more  steel  tapes  are  wound  over  the  lead- 
covered  cable  by  way  of  armor,  the  alternating  magnetic 
flux  in  these,  tapes  tends  to  be  relatively  considerable, 
with  correspondingly  intensified  secondary  currents  and 
power  losses.  The  effective  resistance  with  steel  tapes 
cannot  increase  steadily  with  the  current,  but  may  be 
expected  to  pass  through  a  maximum  depending  upon 
the  maximum  permeability  of  the  steel,  which  is  brought 
into  effect  at  some  particular  value  of  the  current  pass- 
ing through  the  cable. 

The  article  by  Mr.  W.  L  Middleton  in  this  issue  on 
losses  in  cables  with  armored  steel  tapes  gives  inter- 
esting and  useful  quantitative  information  concerning 
these  losses  as  derived  from  tests  on  two  particular 
sizes  of  cable.  It  is  evident  that  it  makes  a  great  dif- 
ference whether  a  loop  of  such  lead-covered  cable  has 
its  sheath  open  or  shorted,  but  that  it  makes  relatively 
little  difference  whether  the  steel  tapes  are  open  or 
shorted.  The  formulas  controlling  these  interesting  re- 
sults so  as  to  include  both  skin  effect  and  transformer 
action  are  probably  complicated,  but  it  would  be  well 
worth  while  investigating  the  matter  step  by  step  to  as- 
certain whether  the  results  might  not  be  approximately 
represented  by  some  relatively  simple  formula.  If  so,  it 
should,  not  be  necessary  to  make  elaborate  tests  on  each 
new  size  of  steel-taped  cable.  It  might  be  possible  to 
predict  the  losses  with  satisfactory  precision  from  the 
dimensions  of  the  cable  and  the  magnetic  properties 
of  the  steel  tape. 


influence  for  the  future  is  of  even  greater  importance. 
President  R.  K.  Sheppard,  who  describes  in  another 
part  of  this  issue  the  form  of  organization  and.  the 
imderlying  principles  controlling  the  work,  illuminates 
in  a  new  way  the  far-reaching  advantages  of  earnest 
co-operation. 


Co-operation  of  the  Manufacturers 

THE  broad  meaning  which  attaches  to  "co-opera- 
tion" is  plainly  understood  in  the  electrical  indus- 
try. Without  a  common  purpose  and  union  for  the 
determined  advancement  of  that  purpose  the  different 
branches  of  the  industry  would  not  have  attained  their 
present  level  of  output  and  enormous  gross  earning 
power.  But  within  that  greater  sphere  in  which  co- 
operation is  recognized  as  necessary  for  the  welfare 
of  all,  we  have  an  industry  which  is  composed  of  sepa- 
rate and  distinct  branches.  Familiar  as  these  parts 
of  the  electrical  corporate  body  are,  men  whose  affilia- 
tions are  in  one  branch  do  not  always  appreciate  the 
work  which  is  being  done  to  ren(Jer  another  branch 
more  productive.  The  Associated  Manufacturers  of 
Electrical  Supplies,  measured  by  its  attainments  in  the 
very  brief  period  of  life  which  it  has  had  to  this  time, 
i.«  a  great  power   in  the   industry.     But   its  potential 


Daylight  Saving 

WITHIN  the  past  few  weeks  the  season  of  daylight 
saving,  wherever  it  has  been  tried,  has  come  to 
an  end,  and  the  clocks  have  gone  back  to  their  normal 
standing.  The  first  season's  trial  is  over,  with  the  net 
results  rather  hard  to  estimate.  Such  reports  as  have 
come  in,  particularly  from  abroad  where  the  scheme 
has  been  well-nigh  universal,  indicate  that  the  result 
as  a  whole  has  been  rather  satisfactory,  but  how  much 
of  real  economy  has  been  secured  it  is  quite  impossible 
to  tell.  Perhaps  at  this  particular  time,  when  the  war 
has  thoroughly  disorganized  all  the  customary  habits  of 
the  peoples  involved,  a  fair  trial  from  the  standpoint 
of  real  saving  in  artificial  light  is  rather  impracticable. 
It  certainly  cannot  be  made  in  a  way  fairly  comparable 
with  that  pertaining  to  normal  life  during  times  of 
peace.  A  most  interesting  feature  of  the  case  is  that 
on  the  whole  the  popular  verdict  has  been  in  favor  of 
the  experiment.  The  change  was  made  without  any 
material  amount  of  friction  and  everybody  seemed  at 
once  to  settle  into  the  new  regime.  The  same  facility 
was  shown  in  changing  back  again  a  few  weeks  ago,  so 
that  it  has  been  effectively  proved  that  so  far  from  cre- 
ating serious  confusion  a  shift  in  the  clocks,  at  least  to 
the  extent  of  an  hour  in  either  direction,  can  be  made 
without  upsetting  ordinary  affairs  to  any  material  de- 
gree. Certainly  the  difficulty  was  much  less  in  this 
instance  than  in  establishing  the  standard  time  belts 
some  thirty  years  ago,  very  possibly  for  the  reason  that 
in  inaugurating  daylight  saving  the  whole  power  and 
influence  of  the  government  was  exerted  to  make  the 
change  complete,  whereas  in  organizing  standard  time 
the  movement  was  to  a  very  large  extent  voluntary  and 
greatly  hindered  by  local  influence. 

It  is  too  early  yet  to  speak  definitely  of  the  net  effects 
of  daylight  saving  on  the  public  utilities  which  supply 
lighting  service.  We  are  inclined  to  believe  that  it  will 
be  much  smaller  than  was  anticipated.  While  in  par- 
ticular localities  the  loss  will  probably  stand  out  some- 
what conspicuously,  in  other  sections  where  it  may  turn 
out  to  be  negligible  we  shall  hear  comparatively  little. 
The  experience  which  has  been  gained  does  not,  how- 
ever, make  it  clear  that  the  movement  would  be  as  suc- 
cessful here  as  it  has  been  in  Europe.  There  has  been 
vigorous  protest  from  places  near  the  edges  of  the  time 
belts  at  running  the  affairs  of  life  half  an  hour  off  sun 
time.  By  increasing  this  discrepancy  to  an  hour  and  a 
half,  there  is  at  least  considerable  opportunity  for  in- 
convenience. 

It  may  be  that  the  plan  will  be  worked  in  this  coun- 
try by  another  season,  but  it  is  a  case  where  caution  is 
peculiarly  advisable.  If  daylight  saving  after  investi- 
gation turns  out  to  be  an  unqualified  success  where  it 
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las  been  tried,  this  would  be  reason  enough  for  trying 
;t  here,  provided  some  way  can  be  found  for  persuading 
100,000,000  people  scattered  over  3,000,000  square 
niles  voluntarily  to  make  a  change  which  might  or 
night  not  prove  profitable  or  convenient. 


High-Tension  Construction 

ELECTRIC  power  transmission  at  high  voltage  is 
to-day  so  much  of  a  commonplace  matter  that  one 
lardly  stops  to  consider  the  details  which  go  to  make 
ip  the  success  of  an  installation.  Only  those  who  are 
n  close  touch  with  transmission  realize  how,  through 
he  past  decade  with  general  principles  of  operation  and 
ven  voltages  of  transmission  not  varying  much,  there 
las  been  a  constant  improvement  in  apparatus  details, 
i'hich  has  added  very  much  to  the  reliability  of  the 
ilant.  The  article  by  M.  M,  Samuels  in  this  issue  takes 
ip  some  of  these  details  which  have  proved  important 
n  the  construction  and  operation  of  high-tension 
ilants,  and  brings  to  view  the  really  considerable 
hanges  which  have  improved  the  art  of  power  trans- 
(lission  within  a  comparatively  short  time.  In  par- 
icular  he  deals  with  the  modifications  of  transformer 
nd  switch  practice  which  have  had  a  powerful  influence 
n  the  success  of  high-voltage  transmission.  One  very 
otable  change  of  comparatively  recent  years  has  been 
he  increasing  use  of  three-phase  units.  These  really 
elong  to  the  very  early  history  of  the  art  in  Germany. 
American  engineers  for  a  long  time  were  very  cautious 
ti  adopting  them,  since  all  one's  eggs  were  put  in  a 
ingle  basket,  and  it  seemed  wiser  to  use  separate  trans- 
ormers  for  each  phase  so  that  the  plant  might  be  worked, 
n  an  emergency  connection  in  case  a  single  trans- 
ormer  failed.  The  introduction  of  improved  lightning 
rresters,  particularly  the  electrolytic  type,  have  in 
onsiderable  measure  removed  the  danger  of  burn-outs 
nd  encouraged  the  use  of  highly  efficient  and  economi- 
al  three-phase  transformer  units.  Whether  these  or 
le  separate  transformers  are  chosen,  however,  depends 
omewhat  on  the  size  of  the  plant  and  the  character  of 
ervice.  A  sufficiently  large  installation  can  very  well 
arry  one  or  more  three-phase  units  in  reserve  while  a 
mall  plant  might  still  find  it  advisable  and  economi- 
al  to  employ  separate  transformers. 
Mr.  Samuels  draws  attention  to  one  feature  of  trans- 
Drmer  building  to  which  more  attention  ought  to  be 
aid,  namely,  the  adoption  of,  if  not  a  standard  form, 


at  least  a  general  type  of  design,  so  that  a  reasonable 
amount  of  space  allotted,  let  us  say,  for  a  1000-kw. 
transformer,  would  really  accommodate  this  rating  from, 
whatever  company  the  transformer  might  be  purchased. 
Perhaps  the  best  policy  in  station  design,  bearing  in 
mind  this  difficulty,  is  to  allow  sufficient  room  to  accom- 
modate any  particular  type  of  apparatus  that  is  likely 
to  be  chosen.  Great  compactness  is  sometimes  neces- 
sary in  a  power  plant,  but  rarely  in  the  case  of  hydro- 
electric plants  for  high-voltage  transmission.  A 
crowded  high-tension  plant  is  very  unpleasant  to  oper- 
ate and  it  is  not  always  cheap  in  first  cost  since  the 
outer  shell  of  the  station  is,  generally  speaking,  the 
lea.st  expensive  item  of  the  total  construction,  and  a 
few  square  feet  judiciously  added  here  and  there  are 
hardly  perceptible  in  the  total,  while  the  e.xtra  room  may 
greatly  facilitate  the  installation  and  working  of  the 
apparatus.  All  that  is  true  of  transformers  in  this  re- 
spect is  al.so  true  of  the  switching  devices.  A  little 
spare  space  makes  the  plant  easier  to  get  at  in  case  of 
emergency  and  easier  to  repair  at  comparatively  low 
cost.  The  actual  cost  of  conductors  in  a  station  is  gen- 
erally not  great  compared  with  the  cost  of  getting  them 
into  safe  positions  when  an  attempt  is  made  to  save 
room.  Switching  apparatus  is  a  frequent  source  of 
trouble  in  station  operation,  and  not  only  is  it  desirable 
to  select  comparatively  simple  and  easily-operated  de- 
vices, but  to  put  them  where  the  connections,  including 
disconnecting  switches,  are  conveniently  placed  and 
easily  inspected.  Mr.  Samuels'  paper  gives  some  ex- 
ceedingly useful  suggestions  on  these  important  mat- 
ters, and  we  emphasize  those  features  which  touch 
upon  simplicity  in  station  design.  The  recent  develop- 
ments of  high-tension  transmission  have  been  very 
.helpful  in  this  particular,  since  the  linkage  of  many 
plants  into  a  single  network  makes  it  possible  for  one 
plant  to  serve  as  the  reserve  for  another,  instead  of 
adopting  intricate  and  costly  equipment  for  the  sake  of 
dealing  with  the  largely  hypothetical  difficulties  of  op- 
eration which  might  arise  in  a  single  plant.  The  im- 
portant thing  is  simplicity  and  security  in  the  operation 
of  the  whole  system,  and  that  interchangeability  which 
considers  the  network  as  a  whole  rather  than  the  sep- 
arate parts  of  a  single  station.  The  problem  of  design 
must  be  looked  at  broadly,  and  much  of  the  detail  which 
once  pertained  to  the  operation  of  a  single  plant  can 
now  be  planned  merely  with  reference  to  the  intercon- 
nection of  stations. 


IN  the  next  issue  of  the  Electrical  The  Coming  IsSUCS 
World,  which  is  the  number  for 
November  devoted  to  commercia]  topics,  a  leading 
article  by  S.  M.  Kennedy,  general  agent  of  the  South- 
ern California  Edison  Company,  will  discuss  the  value 
of  the  electric  range  from  standpoints  of  the  central 
station  and  consumer.  A  great  deal  of  information 
will  be  presented  to  show  the  value  of  the  cooking  load 
and  features  of  development  work  that  are  necessary 
to  secure  it.  The  third  article  of  the  series  on  export 
trade    for    electrical    manufacturers    and    jobbers    will 


also  appear  in  that  number.  The  arti- 
finnitniiiii  cles  of  the  first  issue  of  December,  dated 
Dec.  2,  will  deal  with  problems  of  public  policy  in 
the  operation  and  management  of  utilities  and  discuss 
broad  business  questions.  The  second  issue  of  the 
month,  as  usual,  will  contain  articles  on  different  phases 
of  station  and  operating  practice.  The  November  num- 
ber of  Electrical  Merchandising,  which  was  issued 
this  week,  extends  to  the  electrical  trade  numerous  sug- 
gestions for  Christmas  selling  and  reflects  the  spirit  of 
America's  Electrical  Week. 


988 


K  L  E  C  T  R I C  A  L    WORLD 


Vou  08,  No. 


Chronicle  of  Events 
of  the  Industry  and 
of  Important  Move- 
ments   in   the   Field 


NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


HUNDRED-POINT  CAMPAIGN 

FOR  JOVIAN  MEMBERS 

During  Next  30  Days  Every  Jovian  Will  Be  Inter- 
viewed Concerning  the  Value  of  the  Order  and 
the   Necessity   of   Raising   the    Dues 

At  the  Indianapolis  convention  of  the  Jovian  Order  a 
new  financial  plan  for  the  order  was  agreed  upon,  in- 
cluding an  increase  of  dues  to  $4  a  year.  To  put  this 
new  plan  into  effect  a  nation-wide  campaign  is  being 
launched  by  the  "hundred-point  committee"  of  the  Jo- 
vian Order.  The  United  States  has  been  divided  into 
six  great  divisions  under  the  leadership  of  a  general 
chairman  with  six  advisory  chairmen.  During  the  next 
thirty  days  the  general  chairman,  Martin  J.  Wolf  of 
St.  Louis,  in  consultation  with  representative  Jovians 
throughout  the  United  States,  has  arranged  to  have 
every  Jovian  in  the  forty-eight  states  reached  and  in- 
terviewed personally,  first,  concerning  the  value  of  the 
Jovian  Order  to  individual  members  and  to  the  indus- 
try, and  second,  as  to  the  necessity  of  raising  the  dues 
to  $4  a  year  as  voted  at  the  Indianapolis  convention. 

The  campaign  has  been  worked  out  in  considerable 
detail,  and  the  six  main  divisions  are  each  handled 
through  state  chairmen,  who  in  turn  have  organizations 
of  city  chairmen  and  local  committee  men.  The  detail 
machinery  for  handling  the  campaign  has  been  well  de- 
veloped. Folders  containing  a  complete  description  of 
the  "hundred-point  committee"  have  been  prepared, 
special  stationery  is  provided,  and  the  whole  movement 
is  one  in  which  every  Jovian  will  be  interested. 


NEW  ERA  IN  AMERICAN 

INDUSTRIAL  MANUFACTURING 

President  Harding  at  Annual  Meet  of  Electric  Power 

Club   Emphasizes   Standardization  and 

Uniform  Cost  Accounting 

The  seventh  semi-annual  meeting  of  the  Electric 
Power  Club,  an  organization  comprising  the  most  prom- 
inent manufacturers  of  motors,  transformers  and  in- 
dustrial control  apparatus  of  the  country,  was  held  at 
Hot  Springs,  Va.,  on  Wednesday,  Thursday  and  Friday 
of  this  week.  An  elaborate  program  indicative  of  the 
scope  of  the  organization  and  of  its  value  to  the  electrical 
industry  was  prepared.  The  chief  function  of  the  or- 
ganization being  the  standardization  of  electrical  ma- 
chinery and  the  promotion  of  a  spirit  of  co-operation 
among  its  members  for  the  improved  production  and 
increased  distribution  of  electrical  machinery  and  ap- 
paratus, naturally  reports  bearing  on  these  and  allied 
subjects  were  very  much  in  evidence.  Eight  morning 
and  evening  sessions  were  necessary  to  dispose  of  the 
work  consisting  chiefly  of  reports  of  standing,  sub-  and 
special  committees  as  follows:  membership,  entertain- 
ment, standardization,  public  policy,  publicity,  frac- 
tional-horsepower motor,  large-power  motor,  direct  cur- 
rent generator,  alternating-current  generator,  general 
engineering  recommendations,  buffing  and  grinding  mo- 
tors, nomenclature,  mining  locomotive,  transformer  sec- 
tion,  industrial  control  section,   underwriters,  cost  ac- 


counting, motor  application,  manufacturers'  council, 
delegates,  U.  S.  Bureau  of  Mines  and  U.  S.  Bureau  of 
Standards. 

Chief  interest  in  the  opening  session  centered  around 
the  presidential  address  of  E.  R.  Harding  of  the  Holtzer 
Cabot  Electric  Company  who  reviewed  the  work  of  the 
organization  and  what  it  has  accomplished.  The  first 
specific  work  on  commercial  motor  and  dynamo  stand- 
ardization that  has  ever  been  sent  out  to  the  public  in 
general  has  been  compiled  by  the  Electric  Power  Club 
and  has  met  with  cordial  favor.  The  association  now 
has  committees  working  on  matters  of  standardization 
in  connection  with  the  U.  S.  Bureau  of  Standards,  the 
Association  of  Railway  Electrical  Engineers,  the  inspec- 
tion departments  of  factory  mutual  insurance  com- 
panies, the  American  Institute  of  Electrical  Engineers 
and  the  National  Electric  Light  Association.  Confer- 
ence committees  have  been  appointed  by  both  of  the 
latter  bodies  to  meet  a  like  conference  committee  from 
the  Electric  Power  Club  and  expedite  work.  Through 
the  efforts  of  the  U.  S.  Bureau  of  Mines'  committee 
there  has  been  furnished  and  installed  at  the  testing 
laboratories  of  the  Bureau  of  Mines  at  Pittsburgh,  Pa., 
a  very  complete  equipment  for  the  testing  of  explosive 
proof  motors  for  use  in  coal  mines. 

The  benefits  that  may  accrue  to  every  motor  manu- 
facturer who  will  enter  actively  into  the  task  of  the 
study,  the  development  and  the  adaptation  of  a  uniform 
cost  accounting  system,  were  outlined  by  President 
Harding  who  said  that  "True  cost  accounting  is  the 
financial  heart  of  the  business  corporations  of  this  coun- 
try. It  is  a  guarantee  to  the  stockholder.  It  is  a  guar- 
antee of  credit  risks.  It  is  a  guarantee  against  receiv- 
erships." The  Electrical  Manufacturers  Club,  the  As- 
sociated Manufacturers  of  Electrical  Supplies  and  the 
Electric  Power  Club  through  the  Electrical  Manufac- 
turers' Council  have  taken  up  the  subject  of  uniform 
cost  accounting,  and  the  council  has  appointed  an  ad- 
visory committee  from  the  three  associations  whose 
first  work,  primarily,  will  be  to  standardize  accounting 
terminology.  C.  E.  Patterson,  controller  of  the  Gen- 
eral Electric  Company,  is  chairman  of  that  committee. 

In  the  estimation  of  Mr.  Harding  the  country  has 
entered  on  a  new  era  in  industrial  manufacturing — the 
era  of  scientific  development,  uniformity  and  co-opera- 
tion. The  industry  is  standardizing  on  product  and 
manufacturing  methods,  and  it  is  employing  research 
laboratories.  Mr.  Harding  said,  "It  is  a  moral  right 
that  every  corporation  should  earn  an  adequate  profit 
not  only  to  take  care  of  its  growing  needs  but  also  to 
pay  a  commensurate  dividend  on  the  capital  invested." 

To  show  that  the  Electric  Power  Club  has  been' 
building  upon  a  firmer  foundation  than  possibly  many 
have  anticipated.  President  Harding  emphasized  the 
following  conclusion:  "That  the  Electric  Power  Club 
through  its  scientific  treatment  of  standardization  and 
commercial  practices,  its  study  of  manufacturing  meth- 
ods and  uniform  cost  accounting  is  building  in  the  only 
true  way  to  assure  a  lasting  and  an  adequate  profit  to 
the  motor  industry." 

In  its  general  report  the  standardization  committee 
rehearsed  the  work  already  completed  by  it  and  elabo- 
rated on  the  work  now  confronting  it.  During  the 
year  it  sensed  the  need  of  closer  co-operation  with  other 
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issociations  more  than  ever  in  order  to  obtain  prompt 
larmonious  and  concerted  action  on  some  matter  of 
nterest  to  all;  co-operation  on  matters  of  standardiza- 
ion  in  which  more  than  one  body  is  interested,  or  to 
enow  just  what  should  be  the  proper  line  of  demarca- 
ion  in  the  work  of  the  different  associations.  Although 
he  Electrical  Manufacturers'  Council  is  useful  in  co- 
irdinating  the  work  of  the  electrical  manufacturing  in- 
erests  there  is  as  yet  lacking  some  specific  procedure 
or  reaching  other  associations.  Preliminary  negotia- 
ions  have  already  been  started  with  the  American  In- 
ititute  of  Electrical  Engineers  and  the  National  Elec- 
ric  Light  Association. 

The  Bureau  of  Standards  committee  told  in  its  re- 
)ort  of  the  work  of  the  Electric  Power  Club  in  getting 
he  Bureau  of  Standards  to  modify  the  second  para- 
graph of  Rule  300C,  or  to  delete  it  entirely.  The  com- 
nittee  considers  that  the  National  Safety  Code  is  in 
he  main  in  very  satisfactory  shape  but  that  difficulty 
;an  be  anticipated  in  the  administration  of  the  rules. 
5o  far  as  the  committee  can  learn  there  is  no  machin- 
!ry  provided  by  the  Bureau  of  Standards,  or  by  State 
governments  to  determine  whether  apparatus  meets  the 
general  requirements  of  the  code.  On  Wednesday  eve- 
ling,  A.  H.  Moore  of  the  General  Electric  Company, 
•ead  a  paper  on  "Shaft  Diameters  for  Standard  Indus- 
;rial  Power  Motors." 


and  boulevard  lighting,  was  defeated  by  a  majority  of 
more  than  110,000  votes.  This  proposition,  had  it 
passed,  would  have  necessitated  abolishing  two  of  the 
three  rather  extensive  electrical  departments  which  the 
park  boards  now  maintain.  The  purchasing  power  for 
all  park  and  boulevard  lighting  would  also  have  been 
centralized. 


EFFECT  OF  ELECTION  ON 

LIGHTING  UTILITIES 

Cleveland  Voters  Approve  Bond  Issue  for  Municipal 

Lighting  Plant — Illinois  Election  May  Result 

in  Separate  Commission  for  Chicago 

Each  year  voters  in  a  number  of  cities  have  the  op- 
portunity of  voting  funds  for  projects  which  may  seri- 
>usly  embarrass  local  lighting  companies.  Attention 
;his  year  was  focused  on  Cleveland,  Ohio.  In  that 
nty  the  voters,  on  Nov.  7,  approved  a  bond  issue  of 
51,750,000,  from  the  proceeds  of  which  additions  to 
the  building  and  equipment  of  the  municipal  light  plant 
svill  be  made.  Light  Commissioner  W.  E.  Davis  has 
said  since  the  election  that  this  money  will  furnish 
Bquipment  sufficient  to  serve  from  15,000  to  20,000  addi- 
:ional  homes.  He  will  proceed  in  its  expenditure  ac- 
cording to  instructions  from  the  City  Council. 

After  one  of  the  most  strenuous  election  campaigns 
ever  waged  in  Springfield,  111.,  the  city  will  have  a  new 
generator.  The  proposition,  although  bitterly  con- 
tested by  the  utilities  company,  carried  by  a  two-to-one 
vote.  The  generator  has  been  ordered  constructed  at 
once  by  the  Kerr  Tribune  Company  of  Wellsville,  N.  Y., 
and  is  expected  to  arrive  in  Springfield  about  Jan.  1. 

In  Illinois  the  election  of  Col,  Frank  0.  Lowden  as 
Governor  presages  the  establishment  of  another  public 
utility  commission  in  the  State,  since  Col.  Lowden  has 
declared  that  he  believes  Chicago  should  rule  its  own 
utilities,  but  at  the  same  time  objects  to  turning  the 
rule  back  into  the  hands  of  the  Chicago  City  Council. 
Seemingly  his  ideas  point  toward  the  formation  of  a 
commission  for  Chicago  alone,  perhaps  subordinate  to 
the  one  now  in  existence. 

There  will  probably  be  .some  sweeping  changes  in  the 
policies  of  the  Sanitary  District  of  Chicago,  since  five 
of  the  nine  members  of  the  board  of  control  are  now 
Republicans,  whereas  the  majority  were  formerly  Dem- 
ocrats. The  newly-elected  members  of  the  board  are 
Charles  H.  Sergei,  the  president-elect  of  the  board,  and 
James  H.  Lawley  and  Matthias  Mueller. 

The  proposition  to  consolidate  the  control  of  all  Chi- 
cago's parks,  which,  among  other  things,  control  park 


GROUNDING  OF  SECONDARY 

NEUTRALS  ON  A.  C.  SYSTEMS 

Meter  and  Distribution  Committees  of  Empire  State 

Gas  &  Electric  Association  Hold  Joint 

Meeting  in  Rochester 

A  meeting  of  the  electric  meter  committee  of  the 
Empire  State  Gas  &  Electric  Association  was  held  in 
the  ballroom  of  the  Hotel  Seneca  at  Rochester,  N.  Y.,  on 
Nov.  9,  the  subject  under  discussion  being  "The  Gen- 
eral Operation  of  an  Electric  Meter  Department."  A 
joint  meeting  of  the  electric  meter  committee  and  the 
electric  distribution  committee  of  this  association  was 
held  at  the  same  place  on  the  following  day,  the  main 
subject  discussed  being,  "The  Grounding  of  the  Neutral 
on  Alternating-Current  Secondary  Distribution  Sys- 
tems." The  underwriters'  association  of  the  State  of 
New  York  was  represented  at  this  meeting.  C.  G.  Dur- 
fee,  chairman  of  the  electric  meter  committee,  presided 
at  both  meetings. 

The  morning  session  on  Nov.  9  was  given  over  to  a 
general  discussion  of  various  methods  of  carrying  on 
meter  department  work,  special  emphasis  being  given  to 
the  desirability  of  testing  all  current  and  potential 
transformers  when  received  from  the  manufacturer,  and 
then  periodically  checking  them  once  every  five  years. 
It  was  pointed  out  that  some  companies  in  purchasing 
transformers  call  upon  the  manufacturer  to  furnish 
them  with  a  ratio  and  phase-angle  curve  on  each  trans- 
former, the  manufacturers  making  a  very  small  addi- 
tional charge  for  such  curves. 

It  was  further  pointed  out  that  considerable  care  and 
judgment  should  be  exercised  in  the  matter  of  allowing 
trip  coils  and  other  apparatus  to  be  connected  to  the 
instrument  transformers  designed  for  use  with  watt- 
hour  meters,  especially  where  instrument  transformers 
of  an  old  and  more  or  less  obsolete  design  are  being 
used.  The  discussion  brought  out  clearly,  however,  that 
modern  instrument  transformers  are  highly  accurate 
and  so  well  designed  as  to  give  little  or  no  trouble  even 
if  connected  with  some  apparatus  other  than  th«  watt- 
hour  meter,  provided  reasonable  precaution  is  taken  to 
prevent  ths  transformer  secondaries  from  overloads. 

On  Friday,  the  joint  meeting  was  called  and  a  lively 
discussion  followed  as  to  whether  or  not  the  secondary 
neutral  on  alternating-current  distribution  systems 
should  be  grounded. 

While  many  of  the  companies  are  grounding  the  sec- 
ondaries there  was  some  little  opposition  to  it,  and  the 
discussion  brought  out  that  most  of  the  opposition  was 
on  account  of  many  of  the  companies  misinterpreting 
the  rule  in  the  National  Code  with  reference  to  this 
matter,  believing  that  it  was  necessary  to  ground  the 
neutral  to  the  water  piping  on  the  street  side  of  the  wa- 
ter meter  in  order  to  comply  with  the  rule.  The  under- 
writers' representatives,  however,  made  it  clear  that  it 
was  only  necessary  to  properly  ground  the  neutral  at 
least  once  in  every  500  ft.  and  that  this  grounding  could 
be  done  either  outside  or  inside  the  buildings,  where- 
upon a  great  deal  of  the  objection  to  it  was  withdrawn. 
The  consensus  of  opinion  seemed  to  be  that  it  was  de- 
sirable to  ground  the  neutral,  but  it  was  brought  out 
that  in  some  localities  it  was  extremely  difficult,  if  not 
impossible,  to  obtain  satisfactory  grounds. 
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CO-OPERATION  WITH   CITY 

OFFICIALS  AND  CONTRACTORS 

The  Boston  Edison  Company  Arranges  a  Series  of 

Meetings  to  Promote  Their  Mutual  Interests 

Throughout  the  Territory  Served 

An  important  series  of  co-operative  meetings  was 
begun  Nov.  8  by  the  Edison  Electric  Illuminating  Com- 
pany of  Boston,  Mass.,  to  promote  the  mutual  inter- 
ests of  municipal  oflicials,  contractors  and  the  company 
throughout  the  territory  of  600  square  miles.  At  the 
first  meeting  in  the  series,  which  will  include  five  in  all, 
President  C.  L.  Edgar  welcomed  the  leading  officials 
of  the  municipalities  in  the  territory  north  of  Boston 
to  an  electrically  cooked  dinner  served  in  the  company's 
restaurant  in  the  General  Service  Buildings,  Dorches- 
ter, W.  H.  Lott,  superintendent  of  right  of  way,  pre- 
sided. Mr.  Edgar  said  that  the  company  has  no  ulte- 
rior motive  in  asking  its  friends  in  city  and  town 
employ  to  become  its  guests,  and  expressed  his  pleasure 
in  friendships  formed  at  similar  meetings,  friendships 
which  will  prove  lasting  wholly  apart  from  company 
relations. 

William  H.  Atkins,  general  superintendent  of  the 
company,  emphasized  the  pride  the  company's  officials 
feel  in  the  development  of  the  communities  served  by 
the  system.  Figures  were  quoted  showing  the  growth 
of  company  business  in  the  northern  district  in  the 
past  five  years,  the  lighting  load  having  increased  105 
per  cent  and  the  power  load  132  per  cent. 

Everett  W.  Burdett,  general  counsel  of  the  company 
and  of  the  National  Electric  Light  Association,  closed 
the  speaking  of  the  evening  with  a  stirring  address  on 
public  relations,  in  which  he  set  forth  the  ideals  of  the 
company  as  a  regulated  monopoly. 

On  Nov.  9  electrical  contractors  from  the  north  of 
Boston  were  entertained  at  the  General  Service  Build- 
ings, L.  R.  Wallis,  superintendent  of  the  sales  depart- 
ment, presiding.  Mr.  Atkins  was  the  first  speaker  at 
the  conclusion  of  the  dinner.  He  gave  reminiscences 
of  his  early  career  as  a  wireman,  and  pointed  out  that 
in  his  twenty-nine  years'  service  with  the  Edison  com- 
pany the  connected  lighting  load  has  increased  from 
8373  to  2,604,636  lamps.  Forty-one  municipalities  are 
now  on  the  company's  lines.  In  the  three  years  ended 
Oct.  11,  the  company  has  secured  4424  houses  to  be  wired 
by  contractors  at  a  total  cost  of  $407,156,  and  3350 
stores  have  been  wired  at  a  cost  of  $95,431.  At  present 
250  houses  a  month  are  being  signed  up. 

J.  W.  Cowles,  superintendent  of  the  department  of 
installations,  explained  the  necessity  for  the  company's 
wiring  regulations.  No  intention  exists  to  conflict  with 
the  code  or  local  inspection  department,  but  uniformity 
in  installations  is  desirable  in  the  interests  of  econom- 
ically handling  so  large  a  volume  of  work. 

C.  E.  Greenwood,  superintendent  of  the  appliance  de- 
partment, reviewed  the  company's  electric  range  cam- 
paign, which  added  1019  ranges  in  one  year  to  the 
system. 

Edward  S.  Mansfield,  chairman  of  the  Electric  Ve- 
hicle Section,  N.  E.  L.  A.,  then  outlined  the  functions 
and  sphere  of  usefulness  of  the  electric  vehicle,  point- 
ing out  that  within  its  own  field  it  offers  the  best  serv- 
ice which  can  be  obtained. 

L.  D.  Gibbs,  superintendent  of  the  advertising  depart- 
ment, was  the  next  speaker.  Mr.  Gibbs  announced  that 
during  America's  Electrical  Week  the  company  would 
give  credit  coupons  good  for  10  p6r  cent  off  in  the  pur- 
chase of  appliances  before  Jan.  1  next.  He  urged  con- 
tractors to  be  optimists  in  recommending  electrical  ap- 
pliances in  establishments  which  are  being  wired. 
During  America's  Electrical  Week  every  house  taking 


a  wiring  contract  will  be  presented  with  an  electric 
toaster.  E.  C.  Kimball  of  the  sales  department  also 
spoke  briefly.  The  remaining  contractors'  nights  were 
scheduled  for  Nov.  14  and  21. 

About  1500  guests  will  have  been  entertained  by  the 
company  when  the  series  of  meetings  closes,  and  the 
result  will  be  increased  sympathy  with  the  company's 
campaign,  a  broader  knowledge  of  what  is  being  accom- 
plished in  the  field  of  the  latest  electric  service,  and 
increased  friendship. 

SAFETY  CODE  ISSUED  FOR 

EXAMINATION  AND  TRIAL 

Bureau    of    Standards    Acknowledges    Co-operative 

Effort  in  Preparation  of  Second  Edition  and 

Asks  for  Constructive  Criticism 

Preliminary  copies  of  the  second  edition  of  the  Na- 
tional Electrical  Safety  Code  have  been  issued  by  the 
Bureau  of  Standards.  The  bureau  recommends  that 
the  code  be  adopted  at  present  only  for  use  on  trial. 

In  a  letter  accompanying  this  edition  Dr.  S.  W. 
Stratton,  director  of  the  bureau,  says: 

"This  comprises,  under  the  first  three  parts,  a  pro- 
posed national  standard  for  safe  construction  and  in- 
stallation of  electrical  supply  equipment  in  stations,  of 
electrical  transmission,  distribution,  and  signal  lines, 
and  of  the  electrical  utilization  equipment  of  factories, 
offices,  and  homes.  It  also  includes  as  part  four  a  set 
of  safety  rules  to  be  observed  in  work  upon  electrical 
equipment  and  lines. 

"In  the  careful  work  of  revision  we  acknowledge  with 
much  appreciation  the  great  amount  of  co-operative  ef- 
fort given  by  our  many  conferees  in  all  branches  of  the 
electrical  industry.  Through  this  co-operation  the  code 
has  reached  a  degree  of  adequacy  and  reasonableness 
which  it  is  felt  can  further  be  improved  to  advantage 
only  through  actual  trial. 

"The  National  Safety  Code  provides  varying  require- 
ments according  to  the  conditions  concerned;  a  treat- 
ment which  originated  with  this  code  and  which  has 
made  it  properly  and  reasonably  applicable  to  all  sec- 
tions of  the  country,  including  both  sparsely  settled  as 
well  as  densely  populated  communities.  This  is  par- 
ticularly the  case  with  overhead  wiring  because  of  its 
exposure  to  varying  weather  conditions,  and  because  it 
causes  hazards  which  vary  with  the  density  of  the 
traffic  and  other  attendant  conditions. 

"The  methods  pursued  in  the  preparation  of  the 
safety  code  and  the  reasonableness  of  its  provisions 
have  secured  for  it  the  general  approval  of  all  interests, 
even  where  initially  widely  conflicting  as  to  the  nature 
of  suitable  requirements  for  electrical  construction, 
The  code  is  now  presented,  'for  examination,  trial  and 
constructive  criticism,'  in  the  belief  that  it  will  meet  a 
long  felt  need  and  will  be  useful  in  securing  for  elec- 
trical service,  where  its  provisions  are  observed,  thf 
safety  and  ultimate  economy  which  are  such  importani 
factors  in  the  popularity  and  growth  of  this  service. 

"After  a  trial  period,  modifications  of  some  of  thf 
rules  will,  of  course,  be  found  desirable.  A  revisec 
edition  will  therefore  be  prepared  as  soon  as  necessary 
Subsequent  revisions  should,  however,  •  be  made  onlj 
at  somewhat  infrequent  intervals  in  order  to  assure  i 
reasonable  degree  of  stability  for  electrical  practict 
throughout  the  country.  The  advantages  in  this  respec 
of  a  national  over  varying  local  codes  are  readily  appre 
ciated.  The  bureau  desires  to  secure  the  experienc< 
of  all  the  interests  concerned  with  the  code,  and  hopei 
through  the  assistance  of  users  and  administrators  o: 
the  code  to  make  it  as  useful  as  possible  in  promotinj 
the  safety  and  economy  of  electrical  service." 
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INVENTORIES   AND   APPRAISALS 

A.  I.  E.  E.  Holds  Meeting  to  Discuss  Papers  Prepared 
by  Commission  Engineers 

The  program  for  the  meeting  of  the  American  Insti- 
tute of  Electrical  Engineers  at  the  Engineeering  Soci- 
eties Building,  New  York  City,  on  Nov.  10,  which  was 
prepared  by  the  committee  on  economics  of  electric 
service  consisted  of  a  topical  discussion  on  the  subject 
of  "Inventories  and  Appraisals."  Three  papers  were 
presented  by  public  service  commission  engineers  as 
follows:  "The  Effect  of  Recent  Decisions  on  the  Work 
of  Inventory  and  Appraisal,"  by  Philander  Betts,  chief 
engineer,  Board  of  Public  Utility  Commissioners  of 
New  Jersey;  "Continuous  Inventories— Their  Prepara- 
tion and  Value,"  by  Harry  E.  Carver,  assistant  engi- 
neer. Board  of  Public  Utility  Commissioners  of  New 
Jersey;  "Growth  and  Depreciation,"  by  Julian  Loeben- 
stein,  junior  electrical  engineer,  Public  Service  Com- 
mission for  the  First  District  of  New  York. 

In  his  paper  on  "The  Effect  of  Recent  Decisions  on 
the  Work  of  Inventory  and  Appraisal,"  Dr.  Betts  dwelt 
on  the  conditions  that  have  led  to  court  decisions  in  the 
past.  The  general  trend  of  recent  decisions  has  been  to 
make  reproduction  cost  the  sole  or  controlling  basis  of 
value  for  rate  purposes.  From  the  earliest  cases  down 
to  the  present  time,  the  courts  have  been  unanimous  in 
the  determination  that  the  basis  for  rates  must  be  the 
value  of  the  "property  used  and  useful"  and  have  not 
been  very  definite  in  further  defining  these  terms. 

In  conclusion  he  stated  that  property  must  be  inven- 
toried in  such  detail  as  will  lead  to  a  determination  of 
its  value  or  cost  within  a  very  small  percentage  of 
absolute  accuracy.  It  must  be  classified  as  to  its  use 
and  as  to  the  degree  of  its  use  in  the  various  classes  of 
service.  The  inventory  must  include  full  information 
as  to  age  and  present  condition,  this  information  lead- 
ing to  accurate  estimates  of  accrued  depreciation. 

Mr.  Carver's  paper  on  continuous  inventories  con- 
tained a  list  of  twelve  different  ways  in  which  a  per- 
petual inventory  of  a  company's  property  would  be 
useful  to  any  company.  As  to  the  preparation  of  the 
inventory  the  author  was  of  the  opinion  that  it  seems 
advisable  to  state  that  a  company  can  readily  start  an 
inventory  of  all  new  property  acquired  from  the  pres- 
ent time  forward  and  all  old  property  withdrawn  from 
service  and  either  replaced  or  abandoned,  without  de- 
tailing a  special  force  of  engineers  to  make  a  complete 
inventory  of  all  property. 

Classification  of  Property  for  Inventory 

There  may  be  considerable  difference  of  opinion  as 
to  just  what  method  should  be  followed  in  collecting 
the  data  required,  but  a  general  scheme  could  be  fol- 
lowed for  either  a  gas,  electric  railway  or  railroad, 
telephone  or  telegraph,  water  or  sewer  utility  or  a 
private  industrial  plant  by  classifying  the  property  into 
four  general  groups  about  as  follows:  (a)  Land  and 
right-of-way;  building  and  structures;  equipment  of 
stations,  buildings,  etc.  (&)  Poles,  transformers,  me- 
ters and  services  for  an  electric  company ;  meters,  serv- 
ices, fire  hydrants,  lamps,  etc.,  for  a  water  or  gas  com- 
pany, and  similar  items  for  these  or  other  companies, 
(c)  Wires,  cables,  conduits,  crossarms,  insulators,  for 
an  electric  company ;  feeder  cable,  trolley  wire,  straight 
track,  etc.,  for  railways;  transmission  and  distribution 
mains  for  water,  gas  and  sewer  companies,  (d)  Office 
equipment,  shop  equipment,  stable  equipment,  etc. 

The  third  paper,  that  by  Julian  Loebenstein,  was  a 
mathematical  treatment  of  growth  and  depreciation. 
The  author  made  the  following  points:  First,  that  the 
per  cent  condition  of  any  property  is  dependent  not  only 
upon  the  maintenance,  but  upon  the  past  and  present 


growth.  Second,  that  under  practically  no  condition 
will  it  be  necesary  to  bring  a  property  back  to  100  per 
cent  condition,  but  that  it  does  not  settle  down  to  some 
fixed  per  cent  condition  less  than  100  per  cent.  Third, 
that  under  certain  conditions  of  growth,  a  growing  com- 
pany need  keep  no  liquid  depreciation  reserve  fund; 
that  it  may  reinvest  the  reserve  in  extensions,  making 
renewals  as  they  come  due  in  any  given  year,  from  the 
amount  set  aside  for  depreciation  reserve  in  that  year, 
and  that  by  so  doing  the  stockholders'  capital  is  kept 
intact,  yet  the  depreciated  value  of  the  whole  property 
is  the  fair  one,  both  for  consumer  and  stockholder,  for 
rate-making  purposes.  Fourth,  that  for  a  company 
which  has  stopped  growing  or  for  one  which  is  growing 
at  a  rate  not  large  enough  to  use  all  of  the  depreciation 
reserve  for  reinvestment  in  extensions,  it  will  be  neces- 
sary to  have  a  continually  varying  amount  in  a  li(iuid 
depreciation  reserve  fund,  and  that  this  amount  will 
fluctuate  in  a  manner  depending  upon  the  company's 
growth.  Fifth,  that  since  such  a  liquid  reserve  may  be 
necessary  for  a  growing  company,  and  will  be  neces- 
sary for  a  company  which  has  ceased  to  grow,  the  same 
return  should  be  allowed  on  such  a  reserve  as  on  any 
other  capital  invested  in  the  property,  and  that  such 
return  should  be  available  for  dividends,  provided  that 
the  cost  new,  less  depreciation,  is  to  be  used  as  a  basis 
for  making  the  rates. 

Discussion 

In  the  discussion  which  followed  W.  B.  Jackson  stated 
that  for  many  years  he  had  been  of  the  opinion  that  a 
detailed  inventory  and  cost  record  of  the  property  of  a 
public  service  company  is  highly  valuable  to  the  com- 
pany, especially  in  giving  those  in  charge  a  visualization 
of  the  property  as  it  stands  both  from  the  purely  phys- 
ical point  of  view  and  as  to  the  spread  of  the  cost  over 
the  property;  also  in  giving  opportunity  to  record  in  and 
out  charges  in  cases  of  changes  and  improvements. 
He  believed  that  careful  record  of  changes  should  be 
kept  of  all  property  for  statistical  purposes,  but  he  did 
not  believe  that  so-called  depreciated  value  should  be 
carried  along  as  a  part  of  the  inventory  and  cost  record 
because  it  is  likely  to  become  seriously  complexing  inas- 
much as  the  estimated  useful  lives  of  the  different  parts 
of  the  property  change  as  the  months  pass  by. 

George  W.  Whitemore  presented  a  written  discus- 
sion in  which  emphasis  was  laid  on  the  definition  of 
depreciation. 

D.  B.  Rushmore  stated  that  he  believed  that  gold  de- 
preciation should  be  considered  in  depreciation  of 
value  of  property. 

E.  J.  Cheney  pointed  out  that  reproduction-new  theory 
now  stands  because  accurate  records  of  actual  invest- 
ment costs  are  probably  not  available  in  many  cases. 
Later  when  records  are  available  the  money  actually  put 
into  the  property  by  investors  will  be  a  proper  record 
for  all  cases. 

Prof.  W.  S.  Franklin  said  that  the  cost  of  reconstruc- 
tion or  reproduction  takes  gold  depreciation  into  ac- 
count. Another  variable,  however,  comes  in  also,  namely, 
that  arising  from  improved  methods  or  machinery, 
which  may  tend  to  lessen  value  of  property,  whereas 
gold  depreciation  alone  would  tend  to  increase  values. 

Philander  Betts  in  closing,  emphasized  the  value  of 
keeping  a  continual  inventory  and  appraisal  of  property. 

There  must  be  some  reserve  plant  to  accommodate 
new  customers  and  take  care  of  breakdowns,  but  due 
consideration  must  be  had  for  the  property  that  has  too 
much  reserve  owing  to  mistaken  engineering  judgment. 
A  company  before  it  obtains  a  profitable  number  of  cus- 
tomers is  in  an  undeveloped  stage.  The  company  must 
build  itself  to  a  point  to  fit  its  plant  before  it  can  say 
that  rates  must  furnish  a  return  on  all  the  investment. 


992 


ELECTRI  C  A  L    WO  R  I>  I) 


Vol.  OS,  No.  21 


Power  of  Co-Operation  Among  Manufacturers 

Broad  Purposes  of  the  Associated  Manufacturers  of  Electrical  Supplies  and  the  Valuable 
Intensive  Sectional  Work  Are  Discussed  by  President  Robert  K.  Sheppard 

Co-operation  is  the  modem  way  of  securing  efficiency  through  the  co-ordination  of  different 
branches  of  an  industry.  In  this  interview  Robert  K.  Sheppard,  sales  manager  of  the  Simplex 
Wire  &  Cable  Company,  tells  of  the  foundation-idea  underlying  the  Associated  Manufacturers 
of  Electrical  Supplies,  of  which  he  is  the  president.  Intensive  co-operative  work  is  obtained 
through  fourteen  well-organized  sections  serving  different  branches  of  the  industry.  Young  as 
the  association  is  in  years  of  existence,  the  results  which  it  has  achieved  are  phenomenal. 


TWELFTH    IN    A    SERIES    OF    "TALKS    IN    THE 
INDUSTRY" 

By  Frederic  Nicholas 

4  4  ^  I  ^HE  impulse  to  form  the  organization  known  as 
I  the  Associated  Manufacturers  of  Electrical 
Supplies,"  said  Mr.  Sheppard,  "came  to  the 
manufacturers  after  the  discovery  by  many  simultan- 
eously that  an  emergency  could  confront  them  suddenly 
and  might  be  followed  by  serious  consequences  if  they 
lacked  machinery  with  which  to  bring  their  members 
together  for  collective  action. 

"The  products  of  the  several  hundred  manufacturers 
who  can  use  such  an  association  are  numerous  and 
varied.  The  group  interested  in  any  one  class  of  prod- 
ucts is  small  compared  with  the  membership  as  a  whole. 
Self-interest  is  the  reason  for  each  member's  co-opera- 
tion. Those  being  the  existing  conditions,  the  method 
which  was  adopted  of  developing  the  association's  activ- 
ities by  sections  of  the  industry  promised  the  most 
satisfactory  results.  That  conclusion  has  been  justified 
by  the  urgent  demand  for  the  organization  of  additional 
sections,  the  rapidity  with  which  such  sections  have 
grown  in  membership,  and  the  speed  with  which  new 
activities  have  been  undertaken.  That  the  sectional 
work  already  covers  a  large  field  in  the  electrical  in- 
dustry is  shown  by  the  wide  range  of  the  organized 
activities  of  the  fourteen  different  sections.  The  present 
scope  of  the  movement  is  illustrated  by  the  accompany- 
ing diagram. 

Small  and  Large  Co-operate 

"As  the  character  of  the  sectional  work  has  become 
known  to  the  manufacturers  in  different  branches  of 
the  industry  the  membership  has  grown  steadily  and 
healthily.  The  small  and  the  large  manafacturer  co- 
operate together  with  equal  voice  in  all  decisions.  More 
than  275  representatives  of  member  companies  are  now 
working  together  in  the  common  cause.  This  large  total 
has  been  enlisted  in  the  work  of  the  association  in  an 
incredibly  short  period.  The  association  was  conceived 
early  in  1915,  but  its  real  development  was  not  started 
until  several  months  later.  The  need  for  new  sections 
is  impressed  so  insistently  upon  the  general  secretary 
of  the  association,  Charles  E.  Dustin,  that  his  office  is 
continually  organizing  and  starting  them  in  their  useful 
co-operative  work. 

"To  safeguard  the  entire  membership  against  inex- 
pedient or  unwise  zeal,  which  active  work  in  the  sec- 
tions may  bring  forth,  is  one  of  the  important  duties 
of  the  legal  department  of  the  association,  which  is 
under  the  direction  of  Thomas  M.  Debevoise.  By  a 
very  sensible  provision  in  the  constitution  of  the  asso- 
ciation the  board  of  governors  must  approve  each  sec- 
tional activity  or  decision  before  it  is  finally  adopted. 
Thus,  the  sober  judgment  of  enlightened  and  not  di- 
rectly interested  persons  is  obtained  after  ample  con- 
sideration  by  counsel   and   before   any  portion   of  the 


association  commits  itself  or  the  association  as  a  whole 
to  any  principle  or  practice.  Still  the  initiative  of  the 
section  members  is  not  discouraged  and  their  lawful 
co-operation  is  not  impeded.  They  may  enlarge  and 
intensify  all  appropriate  section  work  as  in  their  judg- 
ment may  seem  desirable. 

"The  objects  of  the  association,  as  set  forth  in  the 
constitution,  are  *to  advance  and  protect  the  interest 
of  the  manufacturers  of  electrical  supplies  and  of  the 
manufacturers  of  materials  entering  into  electrical  con- 
struction, in  manufacturing,  engineering,  safety  and 
other  problems,  to  promote  the  standardization  of  elec- 
trical materials,  to  collect  and  disseminate  information 
and  to  promote  co-operation  among  the  members.' 
Broadly  as  this  covers  its  natural  functions,  the  asso- 
ciation recognizes  the  reasonable  limitations  of  its  field, 
and  does  not  encroach  upon  the  realms  belonging  to 
other  associations  in  the  industry.  It  highly  appreciates 
the  work  which  they  are  doing  and  cherishes  sym- 
pathetic interest  in  their  activities. 

A  Field  for  Each  Association 

"The  Electrical  Manufacturers'  Club,  the  Electric 
Power  Club,  the  National  Electric  Light  Association, 
the  American  Institute  of  Electrical  Engineers,  the 
American  Electric  Railway  Association,  the  Electrical 
Supply  Jobbers'  Association,  the  National  Electrical 
Contractors'  Association,  and  many  other  organizations 
are  rendering  inestimable  service  to  the  industry  at 
large,  to  their  companion  associations  and  to  their  own 
members.  The  niche  which  each  fills  efficiently  is  all 
its  own.  When  interests  overlap  the  Associated  Manu- 
facturers of  Electrical  Supplies  will  heartily  join  hands; 
when  it  is  certain  that  a  common  interest  can  be  better 
guarded  and  developed  by  another  organization  we  are 
ready  to  surrender  our  share  therein;  when  its  proper 
activities  are  not  involved  the  association  will  keep 
hands  off  and  will  applaud  the  achievements  of  others; 
within  its  own  boundaries  the  Associated  Manufacturers 
of  Electrical  Supplies  will  conserve  independently  the 
interests  committed  to  it.  Already,  through  participa- 
tion in  the  Electrical  Manufacturers'  Council,  it  has 
grasped  the  opportunity  to  join  hands  when  interests 
overlap;  it  is  to  be  hoped  that  ultimately  a  general 
clearing  house  for  the  entire  electrical  industry  may  be= 
organized  successfully. 

"Frequently  other  organizations  desire  the  standard- 
ization of  products  made  by  members  of  the  Associated 
Manufacturers  of  Electrical  Supplies,  and  appoint  spe- 
cial committees  to  meet  like  committees  from  our  asso- 
ciation. To  all  such  committees  the  association  offers 
its  hearty  co-operation.  Through  the  appropriate  sec- 
tion the  different  interests  may  counsel  together  to 
promote  the  standardization  of  articles  which  will  sat- 
isfy all  and  which  can  be  made  with  existing  factory 
equipments  at  reasonable  cost.  Too  often  the  laudable 
efforts  of  engineers  to  standardize  manufactured  prod- 
ucts have  been  abortive  because  their  standards,  while 
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The  products  of  the  several  hundred  manufacturers  who  can  use  such  an  association  as  the  Associated  Manufac- 
turers of  Electrical  Supplies  are  numerous  and  varied.  As  indicated  above,  fourteen  different  sections  have  been  formed 
and  these  are  subdivided  for  more  effective  vi^ork  into  committees  having  specific  subjects  for  consideration. 


theoretically  desirable,  w^ere  too  difficult  to  make,  or 
were  excessive  in  cost.  The  past  has  witnessed  much 
waste  of  human  energy  because  the  task  of  standard- 
ization has  been  approached  from  only  a  few  of  its 
many  angles. 

Indorses  Cost  Determining 

"The  association  heartily  indorses  the  campaign  of 
the  Federal  Trade  Commission  for  the  universal  use  by 
manufacturers  of  accounting  systems  and  methods  of 
determining  costs  suitable  for  each  special  line  of  in- 
dustry. The  Electrical  Manufacturers'  Council,  which 
is  composed  of  four  members  each  from  the  Electrical 
Manufacturers'  Club,  the  Electric  Power  Club  and 
the  Associated  Manufacturers  of  Electrical  Supplies,  is 
working  actively  upon  the  same  problem.  Through  the 
able  committee  already  appointed  by  this  council,  the 
three  associations  will  secure  practicable  accounting 
and  cost  determining  systems  for  their  members. 
Those  systems  will  give  to  each  manufacturer  the  frame- 
work which  he  can  enlarge  and  clothe  with  the  details 
requisite  for  his  own  business.  All  sections  of  the 
association  have  special  committees  at  work  and  ready 
to  utilize  the  results  achieved. 

"When  the  sections  have  worked  out  systems  applica- 
ble to  their  special  wants  the  association  will  present 
them  before  the  Federal  Trade  Commission.  And,  to 
quote  from  the  address  of  Edward  N.  Hurley,  chairman 
of  the  commission,  presented  before  the  Ohio  Bankers' 
Association  at  Columbus,  Ohio,  on  Sept.  13,  1916,  'the 
commission  will  counsel  with  them  and  will  approve  it 
as  a  basic  system  for  that  industry.  With  this  general 
standard  officially  approved,  details  to  vary,  of  course, 
with  the  individual  companies,  the  association  has  a 
strong  argument  to  bring  its  members  into  line  with 
sound  accounting.' 

"In  our  work  we  find  that  affiliations  between  associa- 
tions operating  in  different  but  contributing  fields  are 


desirable.  Membership  in  the  Chamber  of  Commerce  of 
the  United  States  Of  America,  for  example,  benefits  the 
Associated  Manufacturers  of  Electrical  Supplies  by 
keeping  it  intimately  acquainted  with  all  governmental 
activities  in  Washington,  and  with  the  opinions  ex- 
pressed throughout  the  entire  country  on  questions  of 
vital  interest  to  industry  as  a  whole.  Also,  it  gives  to 
this  organization  a  satisfactory  channel  through  which 
to  add  its  influence  in  favor  of  thorough  and  fair  legis- 
lative and  executive  investigations,  acts  and  decisions 
by  the  different  departments  and  commissions  in  the 
federal  government. 

"Membership  in  the  National  Fire  Protection  Asso- 
ciation is  useful  because  many  members  of  our  associa- 
tion are  directly  concerned  in  the  fire  protection  re- 
quirements of  that  association  and  in  the  installation 
rules  promulgated  by  the  electrical  committee  of  that 
association. 

Contact  with  Underwriters'  Laboratories 

"The  association  and  its  sections  have  intimate  con- 
tact with  the  Underwriters'  Laboratories  through  direct 
representation  in  appropriate  industry  conferences  es- 
tablished by  the  Underwriters'  Laboratories  for  that 
purpose.  In  those  conferences  the  technical  problems 
common  to  the  Underwriters'  Laboratories  and  the 
manufacturers  are  considered  and  settled  harmoniously. 
Non-participants  and  the  general  public  can  scarcely 
comprehend  how  earnestly  and  sincerely  those  conferees 
labor  to  establish  reasonable  requirements  which  will 
uphold  only  standard  products.  The  fruit  of  their  work 
is  increased  safety  for  life  and  property. 

"In  similar  ways  and  for  mutually  helpful  purposes 
the  Associated  Manufacturers  of  Electrical  Supplies 
welcomes  friendly  relations  with  other  organizations. 

"The  compilation  of  statistics  is  a  natural  function  of 
such  a  trade  organization  as  ours.  The  association  is 
so  young  that  comparatively  little  of  that  large  work 
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has  yet  been  accomplished.  It  is  a  further  beneficial 
development  which  the  future  has  in  store  for  the  manu- 
facturers of  electrical  supplies. 

Dynamic  Force  of  United  Action 

"Underlying  the  entire  work  of  the  association  and 
explaining  its  broad  purpose  is  the  conception  that  vol- 
untary united  action  by  men  having  common  interests 
is  a  dynamic  force.  In  the  past  such  force  has  been 
systematically  invoked  in  America  by  only  a  small  per- 
centage of  the  population.  That  percentage  includes  few 
who  are  not  associated  in  labor  unions.  Business  enter- 
prises generally  have  battled  alone  and  achieved  alone. 
People  in  other  lands,  guided  in  co-operative  measures 
by  autocratic  authorities  and  drilled  to  obedience,  have 
attained  remarkable  manufacturing  and  merchandising 
efficiency.  Waste  of  effort  and  substance  has  been 
minimized. 

"It  is  not  so  in  this  land  where  men  have  worshipped 
individualism.  Ingenuity  and  inventive  genius  have 
aided  the  American  manufacturers  tremendously  and 
will  continue  to  do  so  in  the  future.  But  now  the  power 
of  co-operation  is  needed.  The  welfare  of  business  en- 
terprises, whether  small,  of  moderate  size  or  large,  will 
be  jeopardized  again  and  again  unless  industries  are 
joined  together  in  organizations  through  which  common 
interests  may  be  considered  and  a  united  demand  ex- 
pressed with  force  and  decision." 


PROGRESS  OF  A.  E.  W.  PLANS 

Wide    Scope    of    the    Celebration    Is    Indicated    by 

Reports  from  Different  Sections 

of  the  Country 

While  the  success  of  Electrical  Prosperity  Week  last 
year  was  far  greater  than  anticipated,  progress  re- 
ports from  the  local  committees  in  the  different  sec- 
tions of  the  country  indicate  that  this  year's  celebra- 
tion, which  is  but  two  weeks  away,  will  far  surpass 
in  success  that  of  last  year.  A  late  report  shows  that 
the  Federation  of  Women's  Clubs,  particularly  in  the 
West,  is  joining  in  the  movement. 

Electric  shows,  pageants,  prizes  for  essays  written 
by  school  children  on  the  use  of  electricity,  and  a  gen- 
erous use  of  advertising  and  educational  publicity  ma- 
terial mark  this  year's  local  celebration.  Concerted  ef- 
forts, which  for  the  most  part  have  been  highly  suc- 
cessful, have  been  made  this  year  to  interest  local  non- 
electrical organizations  to  participate  actively  in  pro- 
moting the  week. 

More  of  the  metropolitan  centers  this  year  have  be- 
come interested  in  the  movement.  In  fact,  practically 
every  city  in  the  Union  of  any  size  has  planned  some 
sort   of  celebration   for  the  week. 

Reports  of  activities  from  some  of  the  larger  cities 
not  heretofore  published  follow: 

A  very  comprehensive  campaign  has  been  mapped 
out  by  the  St.  Louis  committee.  Contests  will  be  run 
by  the  leading  newspapers  for  the  best  essays  by  school 
children  on  the  topic,  "Electricity  in  Every-day  Life." 
Twenty  prizes  will  be  offered,  the  more  important  of 
which  will  be  an  electric  washing  machine,  an  electric 
vacuum  cleaner  and  a  sewing  machine  motor.  The 
prizes  will  be  shown  in  the  windows  of  the  local  elec- 
trical dealers  and  contractors  up  to  the  time  they  are 
awarded.  Plans  are  on  foot  to  have  contractors  and 
dealers  take  a  combination  page  of  advertising  in  all 
of  the  daily  papers  during  America's  Electrical  Week. 
Other  plans  include  a  generous  use  of  street  car  and 
billboard  advertising,  electrical  moving  picture  films, 
pennant  display,  a  jubilee  and  dance  for  which  $250 
has  been  appropriated  and  a  band  and  electrical  floats. 


The  controlling  idea  back  of  the  celebration  of  Amer- 
ica's Electrical  Week  at  Chicago  is  one  of  direct- 
ing the  public's  buying  impulse.  All  of  the  work  un- 
dertaken has  as  its  object  creating  a  demand  for  the 
sort  of  electrical  goods  that  can  be  had.  The  present 
market  conditions  make  it  unwise,  it  is  thought,  to 
si)en(l  a  great  deal  of  money  exploiting  electrical  goods 
in  general,  when  the  demand  already  exceeds  the  sup- 
ply in  so  many  lines.  The  expenditure  for  the  celebra- 
tion will,  therefore,  be  i?  moderate  sum. 

The  local  committee,  of  which  John  F.  Gilchrist  of 
the  Commonwealth  Edison  Company  is  chairman,  has 
announced  that  300,000  mailing  folders  will  be  dis- 
tributed by  the  utility  companies  and  other  electrical 
firms.  The  Aladdin  poster  in  colors  and  a  secondary 
slide  inviting  people  to  visit  electrical  stores,  will  be 
shown  in  700  motion-picture  shows.  Speakers  will  ad- 
dress the  Chamber  of  Commerce  and  the  Electric  Club- 
Jovian  League  on  electrical  subjects.  Other  educa- 
tional addresses  will  be  delivered  before  civic  and  indus- 
trial clubs,  high  schools  and  settlements. 

A  co-operative  campaign  to  stimulate  housewiring 
business  is  being  arranged.  In  addition  the  Com- 
monwealth Edison  Company  will  offer  cash  and  elec- 
trical merchandise  prizes  for  essays  by  school  children 
on  "Electricity  in  Every-day  Life." 

Special  effort  is  being  made  by  the  Minneapolis  com- 
mittee to  have  window  displays  in  all  parts  of  the  city 
during  the  week.  All  drug  stores,  hardware  dealers, 
department  stores  and  retailers  handling  electrical 
goods  of  any  kind  are  being  urged  to  join  the  campaign 
and  suggestions  are  being  offered  covering  suitable 
displays,  animated  displays  especially.  The  committee 
is  urging  the  exclusively  electrical  concerns  to  contract 
for  a  liberal  amount  of  newspaper  advertising  begin- 
ning around  the  middle  of  this  month.  The  Jovians 
have  planned  an  entertainment  for  the  week,  the  final 
details  of  which  will  be  announced  later.  On  account 
of  the  uncertainty  of  the  weather  no  plans  have  been 
laid  for  any  outdoor  demonstrations,  nor  will  it  be  pos- 
sible to  put  on  an  electrical  show.  C.  D.  Wilkinson 
writes : 

"We  are  trying  to  make  this  a  strictly  business  cam- 
paign rather  than  one  of  amusement,  and  we  hope  to 
place  in  the  hands  of  every  family  using  electricity  a 
suflfilcient  number  of  circulars  descriptive  of  various 
electrical  devices  to  create  in  the  minds  of  all  of  these 
people  the  desire  to  own  something  electrical." 

J.  M.  Hannaford,  Jr.,  of  the  Northwestern  Equipment 
Company,  announces  that  all  local  dealers  will  use  elec- 
trical windows  during  the  week,  Dec.  2  to  9,  and  that 
electrical  pages  will  be  run  in  all  of  the  newspapers  in 
St.  Paul. 

The  exhibit  of  the  best  125  t)0sters  received  among 
the  781  submitted  in  the  national  poster  competition 
managed  by  The  Society  for  Electrical  Development,  at- 
tracted widespread  interest  in  Pittsburgh  last  week. 
The  Jovian  League,  the  American  Institute  of  Electrical 
Engineers  and  the  iron  and  steel  engineers  had  special 
nights  to  attend  the  display  in  the  Carnegie  Institute. 
The  Pittsburgh  Advertising  Club  and  poster  interests 
advertised  the  exhibit.  This  poster  display  did  much  to 
center  the  celebration  of  the  week  in  Pittsburgh  upon 
an  electrical  show  to  be  held  either  in  the  William  Penn 
or  Fort  Pitt  Hotels.  Admission  to  the  show  will  be  by 
invitation. 

Joseph  F.  Becker,  commercial  manager  of  the  United 
Electric  Light  &  Power  Company,  New  York  City, 
announces  that  the  week  will  be  celebrated  throughout 
the  territory  covered  by  the  United  company.  Special 
sales  drives  on  home  appliances,  illuminations  of  busi- 
ness buildings  in  upper  New  York  and  window  displays 
by  electrical  dealers  will  be  features  of  the  week. 
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Construction  and  Layout  of  High-Tension 

Equipment 

An  Analysis  of  Improvements  in  Indoor-Station  Apparatus  and  Construction  Methods  from 
the  Standpoints  of  Installation  and  Operation  with  Typical  Examples  of  Equipment 

By  M.  M.  Samuels 


PROBABLY  the  most  remarkable  progress  in  elec- 
trical construction  is  typified  by  the  evolution 
from  the  first  transformer  to  present-day  standard- 
ized apparatus  rated  as  high  as  140,000  volts,  this 
great  stride  taking  place  in  the  short  period  of  only 
thirty  years.  The  progress  has  been  so  rapid  that  a 
handbook  or  text-book  on  high-tension  construction 
becomes  out  of  date  during  the  process  of  printing  and 
engineers  have  to  keep  their  eyes  wide  open  to  avoid 
overlooking  new  types  of  apparatus  and  improve- 
ments in  construction  methods.  It  is  the  object  of 
this  article  to  review  the  present  status  of  high-tension 
developments,  and  to  indicate  a  few  places  where  im- 
provements are  required  and  feasible  from  installa- 
tion and  operating  standpoints.  No  attempt  is  made  to 
list  or  illustrate  all  types  of  apparatus  and  methods 
of  construction,  and  only  typical  features  which  are 
of  special  interest  to  plant  designing  engineers  will 
be  considered. 

Transformer  Developments 

Transformers  are  now  being  built  for  very  high 
voltages  and  ratings  for  both  single  and  three-phase 
circuits.  To  give  an  approximate  idea  of  the  enor- 
mous size  of  modern  transformers  for  an  average  in- 
stallation it  may  be  pointed  out  that  the  10,000-kw. 
three-phase,  6606-66,000/110,000-volt  units  which  have 
been  installed  by  the  Tennessee  Power  Company  in  its 
various  power  houses  on  the  Ocoee  River,  occupy 
floor  space  of  approximately  20  ft.  by  8  ft.,  are  about 
19  ft.  high  and  weigh  approximately  200,000  lb.  Since, 
as   is  evident,   such  apparatus  could  not  be   shipped 


assembled,  the  tanks  had  to  be  riveted  together  in 
the  field.  This,  of  course,  requires  special  care,  since 
the  facilities  of  a  modern  transformer  factory  are 
not  available  in  construction  camps,  the  latter  being 
generally  located  at  a  considerable  distance  from  any 
industrial  center. 

Indoor-type  transformer  tanks  are  built  mostly  of 
corrugated  steel  and  are  mounted  on  cast-iron  bases. 
Steel  bases  are  being  used  more  extensively  than  they 
formerly  were,  however,  on  account  of  the  fact  that 
modern  welding  methods  permit  attaching  them  to 
tanks  very  easily.  Since  indoor  transformers  of  large 
rating  are  always  water  cooled  no  special  radiators 
are  required,  the  tank  surface  in  addition  to  convec- 
tion currents  in  the  water  being  sufficient  to  carry 
away  the  heat  generated. 

In  hydroelectric  power  houses  where  a  great  quan- 
tity of  water  is  available  at  little  cost,  the  cooling 
water  is  usually  taken  from  the  intake,  circulated 
through  the  transformers  under  the  force  of  gravity 
and  discharged  into  the  tail  race,  so  that  no  elabo- 
rate water  piping  is  required  At  substations,  how- 
ever, where  city  water  often  has  to  be  used,  or  where 
the  water  has  to  be  pumped  at  great  expense,  a  sav- 
ing can  usually  be  realized  by  installing  cooling  fa- 
cilities and  recirculating  the  water  through  the  trans- 
former. 

Cooling  towers  have  been  used  to  great  ad- 
vantage for  this  purpose,  but  recently  cooling  ponds 
with  spray  nozzles  are  being  preferred  by  most  engi- 
neers. In  steam  stations,  it  is  sometimes  an  advan- 
tage to  pass  the  tran.«former  water  through  the  water 


FIGS.     1     AND     2 — ASSEMBLED     AND     UNASSEMBLED     VIEWS     OF 
600-KVA.    66,000 /2300-VOLT    SINGLE-PHASE    TRANSFORMER 


FIG.   3 — ANGLE-IRON   FRAME   MOUNTING   FOR  70,000-VOLT 
CIRCUIT    BREAKER 


996 


K  L  E  C  T  R I C  A  L    WORLD 


Vol.  G8,  No.  21 


heaters,  thus  utilizing  pail  of  the  energy  lost  throuij:h 
radiation  from  the  transformers.  The  arranj^ement 
of  piping  and  space  retiuired  for  this  as  well  as  the 
oil  filtering  and  pumping  equipment  should  be  given 
special  consideration  when  making  a  preliminary 
power  station  or  substation  layout  since  the  crowding 
of  i)ii>ing  will  often  cause  complications  in  the  high- 
tension  wiring,  which  should  by  all  means  be  avoided. 
In  connection  with  the  subject  of  transformer  lay- 
out there  is  one  obstacle  which  station  designers  en- 

Triple  -  Pole  Double-Break, 
Disc. Snitches  ■■■ 


FIG.     4 — TRIPLE-POLE     DOUELE-EREAK     DISCONNECTING     SWITCH 
AND   OIL  SWITCH    MOUNTED   ON    PIPE   SUPPORTS 

counter  for  which  no  remedy  can  be  offered  at  the 
present  time;  i.  e.,  the  great  variation  in  the  shape  of 
different  makes  of  transformers.  While  it  is  always 
possible  to  estimate  the  floor  space  required  by  a 
rotary,  motor  generator  or  an  oil  switch,  it  is  impos- 
sible to  do  so  with  transformers.  Single  and  three- 
phase  transformers  are  made  by  different  manufac- 
turers in  different  shapes,  some  being  round,  others 
oval  and  still  others  square.  On  this  account  before 
knowing  which  form  of  transformer  is  to  be  used  it 
is  impossible  to  make  an  approximate  preliminary 
layout  of  a  station.  Usually  crowding  in  one  direc- 
tion and  wasting  space  in  the  other  direction  will 
result  when  another  type  than  the  one  originally  con- 
sidered is  finally  used.  This  condition  may  partly 
explain  the  awkward  arrangement  of  high-tension  ap- 
paratus and  wiring  sometimes  observed  in  high-tension 


stations,  since  it  is  not  always  possible  to  determine 
upon  the  type  of  transformer  before  starting  the  build- 
ing foundations. 

Reverting  to   transformer  construction,   it  may   be 
pointed  out  that  bushing  troubles  have  been  practi- 
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Eleva+ion  A-A 


Sect  I  on  B-B 


FIG.    5 — BAYONET-TYPE    DISCONNECTING    SWITCH    REQUIRING 
SMALL    AISLE    SPACE 

cally  eliminated  and  tank  construction  so  improved 
that  leakage  now  occurs  only  very  rarely.  High-volt- 
age testing  transformers  are  available  at  the  present 
time  in  all  test  rooms,  the  highest  test  pressure  used 
for  practical  purposes  being  about  750,000  volts.  By 
installing  the  transformer  and  high-tension  switch- 
ing in  inclosures  and  interlocking  the  compartment 
door  with  the  low-tension  oil  switch  of  the  transformer, 
the  operation  of  these  high-tension  test  sets  has  been 
made  practically  hazardless.  The  exterior  and  in- 
terior of  a  modern  66,000-volt  transformer  are  shown 
in  Figs.  1  and  2. 

Mounting  of  Oil  Switches 

Next  in  importance  to  the  transformer  as  regards 
rapid  development  of  construction  is  the  oil  switch, 
there  being  a  new  type  of  switch  in  practically  every 


I 


FIGS.    6    AND    7 — SINGLE-BREAK    70,000-VOLT    AND    DOUBLE-BREAK   110,000-VOLT  DISCONNECTING  SWITCHES  FOR  ROOF 

INSTALLATION   AND   REMOTE   OPERATION 


NOVEMBEK    18,    1916 


ELECTRICAL    WORLD 


997 


new  station  that  is  constructed.  Low-tension  oil 
switches  differ  so  much  that  different  bus  structures 
have  to  be  used  with  nearly  every  type.  On  the  other 
hand,  all  modern  high-tension  oil  switches  have  ap- 
proximately the  same  outside  appearance,  and  there 
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Horizon+dl  DJ5+ance +0  Switch   Blade 
Required 

-SPACE    REQUIRED    FOR    OPERATING    DISCONNECTING 
SWITCHES   AT   VARIOUS   ELEVATIONS 


In  plotting  the  curves  it  was  assumed  that  the  operators  are  ot 
average  height,  curves  a,  b  and  c  representing  requirements  with 
high,  medium  and  low-reach  switch  sticks.  I^iine  de  indicates  the 
maximum  inclination  of  the  switcli  stick  from  vertical  when  clos- 
ing a  switch  It  may  i  e  assumed  that  operators  can  stand  30  deg. 
to  either  side  of  a   300-amp.  switch. 

is  very  little  difference  in  the  required  floor  space. 
Older  types  of  high-tension  oil  switches  required  con- 
crete or  steel  foundations  in  order  to  raise  the  ter- 
minals above  reach.  Most  recent  oil  switches,  how- 
ever, are  arranged  for  pipe  or  angle-iron  mounting, 
which  not  only  does  away  with  the  necessity  of  a 
foundation,  but  permits  the  tank  being  lowered  easily 
for  repairs  or  examination.  For  automatic  operation 
of  the  older  types  of  high-tension  oil  switches,  series 
relay.s   were  mounted  on   high-tension   insulators  and 


connected  with  small  auxiliary  tripping  switches  by 
means  of  long  wooden  rods.  This  rather  clumsy  and 
primitive  construction  is  now  very  seldom  used,  how- 
ever, its  place  having  been  taken  by  current  trans- 
formers. Where  the  line  current  has  to  be  measured, 
as  is  required  in  most  cases,  the  meter  current  trans- 
formers are  utilized  for  operating  the  relays.  When 
metering  is  not  required,   bushing-type  transformers 


0      10       ?0      30      40      50      60      70      &0      90      10 
Tboosand  Volfs 

FIG.    9 — SWITCHING   FLOOR   SPACE   REQUIRED   PER   THREE-PHASE 
CIRCUIT  WITH  SWITCH  SHOWN  IN  FIG.  5 

In  plotting  these  curves  it  was  assumed  that  knife-blade  per- 
pendicular (lisconnecling  switches  are  used  on  both  sides  of  each 
oil  switch.     The  floor  space  given  includes  that  for  switches  and 

aisles. 

mounted  en  the  oil-switch  terminals  are  generally  em- 
ployed for  operating  the  relays. 

Since  a  continuous  wall  or  steel  member  is  seldom 
installed  along  a  line  of  oil  switches  on  which  to  sup- 
port a  control  bus  individual  circuits  usually  have  to 
be  carried  directly  from  the  switchboard  to  each  oil 
switch.  A  method  of  supporting  high-tension  oil 
switches  so  their  terminals  will  be  above  reach,  which 
does  not  require  elevated  foundations,  is  shown  in 
Fig.    3.      This    switch,    which    is    a    70,000-volt    triple- 


FIGS.  10  AND  11— SOLENOID-OPERATED  150.000-VOLT  AND  1.30,000- VOLT   OIL    SWITCHES 
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pole  three-tank  oil  switch,  is  mounted  on  an  ant?le- 
iron  framework  and  is  equipped  with  a  manually 
operable  mechanism  for  lowerinp  the  oil  tanks.  In 
using  this,  hangers  carrying  pulleys  are  attached  to 
the  frame  as  shown  herewith,  the  hoisting  cable  laid 
in  the  pulley  grooves  and  looped  under  the  pulleys  on 
each  end  of  the  tank,  and  the  tank  detached  from  the 
frame  and  lowered.  Pipe  supports  are  also  employed 
for  mounting  oil  switches  similar  in  arrangement  to 
that  shown  in  Fig.  4. 

Improvements  in  Disconnecting  Switches 

Except  in  extreme  cases,  such  as  for  bus  selection, 
disconnecting  switches  are  auxiliaries  to  oil  switches. 


wasted.  Especially  in  hydroelectric  stations  with 
elaborate  substructures,  this  has  called  for  an  enor- 
mous expense  and  has  led  to  the  development  of  many 
types  of  disconnecting  switches  which  are  operated 
from  the  floor  by  means  of  a  pipe  mechanism.  Most 
of  these  switches  are  of  the  pivot  type,  the  center 
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FIG.    12 — CONDITIONS   UNDER   WHICH    BOTH    WALL   AND   ROOF 
aUSHINGS  WERE  REQUIRED 


FIG.    13 — SUITABLE    METHOD    OF    MOUNTING    120,000-VOLT    ROOF 
BUSHING 


serving  only  to  isolate  the  switch  when  inspection  or 
repairs  are  necessary.  On  this  account,  they  may  be 
considered  a  necessary  evil  and  should  not  be  per- 
mitted to  have  too  much  influence  upon  the  character 
and  quality  of  a  high-tension  layout.  All  of  the  old- 
type  disconnecting  switches  with  the  exception  of  the 
pneumatically  operated  units  were  usually  opened  and 
closed  by  means  of  a  switch  hook  attached  to  a  hickory 
stick  of  suitable  length.  This  method  requires  an  op- 
erating aisle  which  increase  in  width  with  the  volt- 
age as  showm  in  the  curves  of  Fig.  8.  The  space 
cannot  be  utilized  for  any  other  purpose  and  is  thus 


insulator  turning  around  its  pin  as  an  axis  and  con- 
tacts being  made  at  the  top  as  well  as  at  the  bottom. 
Such  switches  were  installed  by  the  J.  G.  White  En- 
gineering Corporation  in  the  Frackville  substation  of 
the  Eastern  Pennsylvania  Railways  Company.  The  set 
shown  is  designed  for  30,000  volts.  Six  discon- 
necting switches,  three  on  each  side  of  each  oil  switch, 
are  operated  by  one  common  lever,  as  shown  in  Fig.  4. 
Such  switches  permit  a  considerable  saving  in  the 
width  of  the  operating  aisle,  but  require  more  space 
between  the  individual  switches,  since  the  blades 
are  mounted  so  that  they  rotate  in  the  same  plane. 


CLEARANCES   FOR    CIRCUITS    AND    APPARATUS    AT    DIFFERENT    VOLTAGES* 
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♦Clearances  refer  to  bare  conductors.  Areas  do  not  include  passageways.  Areas  for  lightning  arresters  and  oil  switches  are  for  estimating  purposes.  There 
are  switches  on  the  market  requiring  less  space.  Areas  for  lightning  arresters  include  horn  gaps  over  tanks  and  are  for  fused  arresters.  For  non-fuse  arresters 
considerably  less  space  is  required.      Spaces  not  filled  out  represent  apparatus  on  which  the  different  manufacturers  vary  too  much  to  permit  obtaining  an  average 


or  maximum. 
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In  the  writer's  opinion  the  best  type  of  disconnect- 
ing switch  which  has  been  developed  so  far  is  shown 
in  Fig.  5.  This  switch  was  designed  by  The  J.  G. 
White  Engineering  Corporation  and  is  now  employed 
at  the  Parr  Shoals  plant  in  South  Carolina  and  Stev- 
ens Creek  plant  at  Augusta,  Ga.,  in  both  power  houses 
and  substations.  Considering  the  enormous  amount 
of  floor  space  saved  by  its  use  as  shown  in  the  curves 
Fig.  9,  it  is  hoped'  that  the  idea  will  be  further  de- 
veloped and  utilized  by  switch  manufacturers.  In 
this  case  also,  six  disconnecting  switches  are  operated 
simultaneously,  thus  saving  a  great  deal  of  time  which 
may  be  of  great  importance  when  it  is  necessary  to 
quickly  examine  an  oil  switch.  While  a  chain  mech- 
anism is  employed  for  operating  the  switches  it  should 
not  be  difficult  to  design  a  bell-crank  arrangement  if 
this  should  prove  to  be  of  any  advantage.  Other  types 
of  disconnecting  switches  are  shown  in  Figs.  6  and  7. 
These  units  are  really  air-break  switches,  however,  and 
are  generally  placed  in  the  outgoing  lines  on  the  roof 
with  the  operating  mechanism  inside. 

Methods  of  Connecting  Inside  and  Outside 
Equipment 

The  problem  of  bringing  a  high-tension  wire  out  of 
a  building  is  similar  to  bringing  one  out  of  a  trans- 
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FIG.     14 — METHOD    OF    EXTENDING    35,000-VOLT    CONDUCTOR 
THROUGH  WALL 

former.  For  the  same  reason  that  most  transformer 
high-tension  leads  are  brought  out  through  the  top  it 
will  be  found  best  to  bring  high-tension  conductors 
out  of  power  houses  or  substations  through  the  roof. 
In  some  cases,  however,  it  will  be  found  better  to  use 
wall  outlets.  No  fixed  rule  can  be  made  in  this  respect, 
since  the  method  depends  on  the  particular  layout, 
arrangement  of  buses,  disconnecting  switches  and 
lightning  arresters,  being  the  ruling  factors.  For  pres- 
sures of  100,000  volts  and  higher,  the  weight  of  the 
outlet  bushing  .and  its  great  size  as  well  as  the  re- 
quired ground  clearance  from  steel  must  be  taken  into 
consideration  when  designing  the  roof.  A  good  ex- 
ample of  a  120,000-volt  roof  outlet  cone  is  shown  in 
Fig.  13,  The  base  casting  of  the  porcelain  bushing  is 
bolted  to  a  circularly-bent  angle  iron  which  is  attached 
to  the  roof  purlins  by  radial  angle  irons.   This  construc- 


tion was  used  in  the  Ocoee  power  house  of  the  Ten- 
nessee Power  Company.  In  Fig.  15  is  shown  the  type  of 
roof  outlet  used  in  the  Stevens  Creek  power  house, 
and  also  a  roof  installation  of  horn  gaps  with  the  oper- 
ating rod  running  through  the  roof  slab.  It  may  be 
pointed  out  that  the  roof  beams  are  spaced  with  due 
regard  to  electrical  conditions.     Both   roof  and  wall 


Bushings  ■- 


mfV///v///A'7V!',m'^r:v^': 


fig.    15 — ROOF    INSTALLATION    OF    HORN    GAPS    OPERATED    FROM 

WITHIN    STATION    AND    CONNECTED    THEREWITH 

THROUGH    ROOF    BUSHINGS 

outlets  are  shown  in  Fig.  12  with  the  horn  gaps 
mounted  on  special  steel  work  over  the  lightning- 
arrester  leanto.  This  arrangement  is  used  in  the 
35,000-volt  part  of  the  Rock  River  power  house  of  the 
Tri-City  Railway  &  Light  Company,  Davenport,  Iowa, 
and  shows  what  careful  planning  can  accomplish  under 
the  most  unfavorable  conditions  in  an  old  building. 
Different  types  of  wall  outlets  are  shown  in  Figs.  14 
and  16.  The  former  is  a  35,000-volt  gashouse  substa- 
tion connected  with  the  Tri-City  Company  and  the 
second  is  a  60,000-volt  arrangement  at  the  Parr  Shoals 
power  house.     The  method  of  setting  wall  bushings 
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FIG.    16— WALL-TYPE   BUSHING    FOR    60,000-VOLT    INSTALLATION 

must  depend  on  the  particular  conditions,  and  due  con- 
sideration must  be  given  to  architectural  features. 

No  rules  or  classifications  are  possible  with  reference 
to  high-tension  wiring.  However,  given  certain  types 
of  apparatus  and  a  wiring  scheme  it  will  generally  be 
easier  for  a  designer  to  devise  a  good  arrangement 
with  high-tension  equipment  than  it  will  be  to  work  a 
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low-tension  bus  structure  into  rather  crowded  space. 
While  loose  wiring  or  strain-insulator  units  may  be 
suitable  on  transmission-line  towers  they  are  out  of 
place  in  any  station.  Only  rij^id  conductors,  well  sup- 
ported and  properly  spaced,  should  be  considered  for 
high-tension  station  layouts.  For  this  purpose  copper 
pipe  or  brass  pipe  is  preferable  to  wire.  A  table,  com- 
piled by  the  writer,  and  giving  all  the  necessary  data 
for  pipe  conductor  installations  was  published  on 
page  866  of  the  April  15,  1916,  issue  of  the  Electrical 
World.  Minimum  and  preferable  clearances  are  given 
in  the  accompanying  table.  In  this  connection  it  may 
be  pointed  out  that  all  energized  parts  should  be  out 
of  reach  to  prevent  accidental  contact.  The  buses  may 
be  arranged  either  in  a  horizontal  or  a  vertical  plane, 
it  being  safe  to  disregard  the  arguments  advanced 
that  something  may  accidentally  fall  across  horizon- 
tally arranged  buses  and  short-circuit  them,  and  that 
an  operator  holding  a  length  of  pipe  may  short-circuit 
vertically  arranged  buses.  There  is  no  more  chance 
of  a  piece  of  metal  falling  across  horizontal  buses  than 
there    is    of    a   piece   of   pipe    short-circuiting    vertical 


buses.  Choke  coils  should  be  located  as  near  the  build- 
ing entrance  as  practicable  and  if  possible  even  out- 
doors, as  shown  in  Fig.  15. 

Lighting  of  high-tension  rooms  is  a  difficult  prob- 
lem. Uniform  illumination  is  out  of  the  question,  since 
the  lighting  units  must  be  placed  in  accessible  posi- 
tions and  therefore  must  generally  be  very  low.  Fur- 
thermore, it  is  difficult  to  illuminate  disconnecting 
switches  and  buses  located  at  high  elevations.  Flood- 
lighting may  be  suggested  as  a  possible  solution  of 
the  problem  of  properly  lighting  high-tension  rooms. 
Otherwise  it  is  necessary  to  resort  to  special  reflectors 
and  frosted  lamps.  Guards  should  in  most  cases  be 
provided  for  incandescent  lamps  to  protect  the  fila- 
ments from  static  effects. 

The  arrangements  shown  in  Figs.  4,  5,  12,  13,  14,  15 
and  16  represent  typical  construction  employed  by  the 
J.  G.  White  Engineering  Corporation  in  various  plants. 
In  a  later  article  will  be  discussed  the  construction  and 
arrangement  of  high-tension  equipment  installed  out- 
of-doors.  Outdoor  transformers  and  lightning  ar- 
resters will  be  among  the  subjects  dealt  with. 


Theory  and  Operation  of  Split-Phase  Magnet — I 

Derivation  of  Vector  Diagram  of  Split-Phase  Magnet  Action,  Considering  Flux  and  Excit- 
ing Current,  Phase  Differences  in  Fluxes,  and  Reaction  of  Primary  on  Closing  of 
Secondary,  with  Practical  Factors  of  Split-Phase  Magnet  Design  and  Operation 

By  F.  Hymans 


IN  order  to  present  the  subject  matter  of  this  article 
in  a  clear  and  concise  form,  the  writer  has  divided 
it  into  separate  sections  devoted  to  preliminaries 
necessary  for  the  derivation  of  the  vector  diagram  of 
the  split-phase  magnet.  In  Section  I  the  relation  is 
derived  between  flux  components  and  the  corresponding 
exciting  current  components.  In  Section  II  a  core  struc- 
ture, similar  in  magnetic  behavior  to  the  split-phase 
magnet,  is  considered,  to  show  that  phase  differences  in 
the  fluxes  actually  may  occur  even  with  open  secondary 
and  to  derive  the  manner  in  which  the  primary  reacts 
at  the  closure  of  the  secondary.  Sections  III,  IV  and  V 
take  up  factors  of  split-phase  magnet  design.  The  cap- 
ital letters  used  in  reference  to  an  emf.  or  current 
denote  instantaneous  values,  and  the  small  letters  indi- 
cate effective  values.  Capital  letters  in  reference  to 
fluxes  denote  instantaneous  values  and  small  letters 
maximum  values.    This  article  deals  only  with  the  type 


FIG.    1 — DIAGRAM    OF    MAGNET    CORE    AND    COIL 

of  split-phase  magnet  know/i  to  date,  and  will  be  fol- 
lowed up  with  others  on  some  recent  improvements  in 
this  type  of  apparatus.  , 

I — Resolution  of  a  Flux  in  Its  Components 

The  diagram  of  Fig.  1  represents  a  magnet  core  and 
a  coil  wound  on  a  portion  of  the  same,  excited  by  an 


emf.  e.  Assuming  the  coil  to 
be  without  resistance,  the  re- 
lation between  flux,  exciting 
current  and  emf.  is  shown 
in  the  vector  diagram  Fig.  2, 
wherein  OD  =  e  is  the  im- 
pressed emf.,  OA  =  9  the 
flux  lagging  90  deg.  behind 
OD,  and  OB  =  c  the  excit- 
ing current  leading  the  flux  by 
the  angle  a.  We  can  resolve 
the  flux  cp  in  two  arbitrary 
components,  9j  and  9,,  so  that 
geometrically 

9  =  9i  +  9.  (1) 

The  flux  9,  will  have  an  ex- 
citing current  c„  the  flux  9^ 
an  exciting  current  c^,  and 
the  problem  which  we  here 
propose  to  solve  consists  in 
determining  the  relation 
which  must  exist  between  c, 
and  Cj.  Since  the  fluxes 
9i  and  9,  occur  simultane- 
ously, that  is,  since  only  the 
resultant  flux  9  actually  ex- 
ists, it  is  clear  that  the  num- 
ber of  lines  of  force  per  ampere  exciting  current  must 
be  the  same  for  the  resultant  flux  as  well  for  its  com- 
ponent, so  that: 

c       c,        c,  (2) 

From  1  and  2  we  derive 

c  =  c,  +  c,.  '  (3) 

which  means  that  the  exciting  current  c,  inducing  the 
resultant  flux  9,  is  the  resultant  of  the  currents  Cj  and  c„ 
exciting  the  component  fluxes  9,  and  9,,  as  shown  in  Fig. 
2.     When  thus  OAF  is  the  triangle  of  the  fluxes  and 


FIG.  2  —  RELATION  BE- 
TWEEN FLUX,  EXCITING 
CURRENT  AND  ELECTRO- 
MOTIVE FORCE  FOR  CON- 
DITIONS   OF    FIG.    1. 
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OBC  the  triangle  of  the  corresponding  exciting  currents, 
we  deduce  from  the  proportionality  2  at  once : 

(1)  The  triangle  of  the  fluxes  OAF  and  the  triangle 
of  the  corresponding  exciting  currents  OBC  are  similar, 
so   that   IBOA    =-    ICOF    =    /_BGA    =    y.,   and   hence: 

(2)  In  the  triangles  of  the  exciting  currents  and  of 
the  corresponding  fluxes,  each  exciting  current  will  lead 
the  corresponding  flux  by  the  same  angle. 

In  Fig.  2,  c  leads  9  by  the  given  angle  a.  If  we  there- 
fore resolve  9  in  the  components  9,  and  9,,  we  obtain  the 
corresponding  exciting  currents  by  drawing  OC  and  BG 
so  as  to  make  an  angle  a  with  the  directions  of  OF  and 
FA  respectively,  when  CB  will  be  the  exciting  current 
of  9,  and  OC  of  9.  Since  the  fluxes  all  link  with  the 
same  spool,  it  is  clear  that  the  impressed  emf.  e  must  be 
the  resultant  of  the  emfs.,  necessary  to  balance  the  emfs. 
of  self-induction  due  to  9,  and  9,.  Each  of  the  former 
emfs.  leads  the  corresponding  flux  by  90  deg.  We  draw 
consequently  through  D  and  0  lines  perpendicularly  to 
the  directions  of  FA  and  OF,  whence  ED  and  OE  will 
be  the  emfs.  which  induce  the  fluxes  9,  and  9,. 

II— Coil  Linked  with  Two  Cores  of  Which  One  Is 
Provided  with  a  Secondary 

As  will  be  set  forth  in  detail  in  Section  III,  the  phe- 
nomena which  take  place  in  the  split-phase  magnet  are 
identical  to  those  occurring  in  a  core  structure  as  in 


FIG.    3- 


-CORE   STRUCTURE    USED   TO   ILLUSTRATE   ACTION    OF 
SPLIT-PHASE    MAGNET 


Fig.  3,  consisting  of  two  individual  cores  1  and  2,  simul- 
taneously excited  by  a  single  primary  spool  of  rip  turns 
and  provided  with  a  secondary  of  n,,  turns  on  core  1. 
Considering  first  the  conditions  with  open  secondary. 
When  the  primary  is  excited  a  flux  9,  will  be  set  up  in 
core  1  and  a  flux  9^  in  core  2.  When  the  two  cores  have 
different  magnetic  properties — each,  for  instance,  hav- 
ing different  dimensions,  although  consisting  of  the  same 
material — the  fluxes  9,  and  9,  will  neither  be  in  phase 
nor  will  their  wave  form  be  sinusoidal.  These  interest- 
ing facts  can  be  demonstrated  as  follows: 

Let  Figs.  4a  and  4b  represent  the  hysteresis  loops 
for  the  cores  1  and  2  respectively,  where  flux  values  are 
plotted  as  ordinates  against  current  as  abscissas,  Cma.r 
being  the  maximum  instantaneous  value  of  the  exciting 
current  c.  At  each  instant  the  total  flux  linking  with 
the  primary  must  be  the  algebraic  sum  of  the  instan- 
taneous flux  values  induced  in  core  1  and  core  2.  We 
consequently  obtain  the  loop  Fig.  4c  of  the  resultant  flux 
by  plotting  against  each  instantaneous  current  value  C 
the  sum  of  the  corresponding  instantaneous  flux  values 
9,  in  core  1  and  9,  in  core  2,  which  we  obtain  immediately 
from  Figs.  4a  and  4b.  Assuming  the  primary  to  have 
no  resistance,  all  of  the  impressed  emf.  must  be  con- 
sumed by  the  emf.  of  self-induction  due  to  the  linking 
of  the  resultant  flux  with  the  primary.  If,  therefore, 
the  impressed  emf.  is  a  sine  wave,  it  follows  that  such 
must  also  be  the  case  with  the  resultant  flux. 


In  Fig.  5a  the  curve  a  represents  the  sine  wave  form 

of  the  resultant  flux,  instantaneous  flux  values  being 
plotted  again.st  time.  The  wave  form  of  the  exciting 
current  c  (Fig.  5b)  is  derived  by  ascertaining  the  value 
of  9  at  a  given  instant  from  Fig.  5a,  whence  we  obtain 
from  Fig.  4c  the  corresponding  value  of  the  exciting  cur- 
rent and  plot  the  latter  against  the  time  in  Fig.  5b. 
Knowing  at  each  instant  the  value  of  the  exciting  cur- 
rent, we  obtain  from  Figs.  4a  and  4b  the  corresponding 
value  of  the  fluxes  9,  and  9^,  and  can  plot  these  values  as 
ordinates  in  Fig.  5a,  where  curves  b  and  c  will  l)e  the 
wave  shapes  of  the  fluxes  in  core  1  and  core  2.  The 
wave  forms  of  these  fluxes  are  no  longer  simple  har- 
monics; they  attain  their  maximum  simultaneously,  but 
9.  the  flux  with  the  higher  maximum  value,  leads  9,  by 
a  considerable  amount. 

Under  the  conditions  in  actual  magnets  the  phase 
difference  between  the  fluxes  9^  and  9^  is  generally 
slight,  and  no  material  error  is  made  when  treating 
them  as  harmonics. 

In  Fig.  6a  the  conditions  with  open  secondary  are 
thus  represented  by  OC,  the  vector  of  the  flux  9,  in 
core  1 ;  OA,  the  vector  of  the  flux  9,  in  core  2 ;  OH,  the 
vector  of  the  resultant  flux  9,  which  links  with  the 
primary,  and  OG,  the  vector  of  the  current  c,  which 
excites  the  fluxes  9^  and  9,.  Upon  the  closure  of  the 
secondary  a  current  c,  will  flow  through  its  windings. 


FIGS.    4a.    4b    and   4c — HYSTERESIS   LOOPS   FOR   CORES    1    AND    2 
OF   FIG.    3   AND   THE   RESULTANT   FLUX 

and  the  problem  consists  in  determining  the  manner  in 
which  the  primary  will  react.  To  distinguish  the  new 
conditions  from  the  conditions  with  open  secondary,  the 
primary  current  will  be  denoted  by  c,,  and  the  fluxes  in 
cores  1  and  2  with  the  secondary  closed  by  9,  and  9,,. 
Since  the  primary  is  assumed  to  have  no  resistance, 
the  impressed  emf.  must  under  all  conditions  be  con- 
sumed by  the  emf.  of  self-induction,  caused  by  the  link- 
ing of  the  resultant  flux  with  the  primary  spool.  Con- 
sequently the  resultant  flux  9  linking  with  the  primary 
remains  the  same  with  open  as  well  as  with  closed  sec- 
ondary, and  however  the  fluxes  in  cores  1  and  2  may 
be  affected  by  the  closure  of  the  secondary,  their  new 
phase  and  magnitude  must  be  such  that  their  resultant 
remains  the  flux  9  represented  by  the  vector  OH.  Vec- 
torially  this  is  expressed  as  follows: 

With  open  secondary,  9,  +  9.  =  9, 
with  closed  secondary,  9,  +  9,j  =  9. 
Hence, 

(9,-9,)  =— (9.  — 9u)  (1) 

But  in  Fig.  6a 

9,  =9, +  CZ)     and     9,,  =  9, +  A£'. 
Substituting  for  9,  and  9,,  in  1,  we  obtain 

CD  =  —AE  (2) 

expressing  that  the  vectors  CD  and  AE  are  equal,  par- 
allel to  each  other  but  of  opposite  directions. 
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When,  however,  the  closing  of  the  secondary  causes 
the  flux  in  core  1  to  change  from  9,  to  9,  and  in  core  2 
from  9,  to  9,1,  the  changes  are  measured  by  the  vectors 
CI)  and  AE  respectively  and  we  consequently  deduce 
the  following  from  equation  2  above: 

The  readjustment  which  takes  place  upon  the  closure 
of  the  secondary  occurs  in  such  a  manner  that  the  vec- 
torial increase  in  flux  in  one  core  is  equal  to  the  vec- 
torial decrease  in  flux  in  the  other. 

With  the  above  and  the  results  of  Section  1,  we  are 
now  in  a  position  to  determine  phase  and  magnitude  of 
the  fluxes  in  cores  1  and  2  and  also  of  the  primary  cur- 
rent, upon  the  closure  of  the  secondary,  provided  of 
course  that  the  open  secondary  conditions  as  well  as 
phase  and  magnitude  of  the  secondary  current  is  given. 


the  triangle  of  the  exciting  currents  and  OCD  the  tri- 
angle of  the  corresponding  fluxes.  In  these  triangles, 
OG  leads  OC  by  the  given  angle  a  and  consequently  GK 
leads  CI)  by  the  same  angle.  The  relative  relation  be- 
tween the  vectors  GK  and  CD  is  also  shown  in  Fig.  6b, 
wherein  CD  is  drawn  equal  but  opposite  to  AFJ  in  ac- 
cordance with  equation  2.  The  above  triangles  OKG 
and  OCD  are  similar  according  to  Section  I,  so  that 

9,  ^CD 

c         GK  (4> 

Since  by  equation  2,  CD  and  AE  are  numerically  equal, 


we  deduce  from  3  and  4 


9, 
GF 


GK 


(5) 


If  now  in  Fig.  6b  we  make  GF,  =  9,  and  GK'  =  9,,  it  is 
clear  that  F,K'  is  the  resultant  of  9,  and  9^,  and  must 


^^^^A^-'^A^^'' 


FIGS.  5a  and  5b— sine  wave  form  of  resultant  flux  and      ""igs-  6a  and  6b— vector  diagrams  for  conditions  with 

WAVE    form   of   exciting   CURRENT  OPEN    SECONDARY    AND    CLOSED    SECONDARY 


Supposing  for  the  present  phase  and  magnitude  of  the 
primary  current  Cp  with  closed  secondary  known  and 
represented  by  OF  in  Fig.  6a.  Considering  first  core  2, 
an  inspection  of  Fig.  3  will  show  that  the  m.m.f.  which 
excites  the  flux  9jj  is  w„  X  ^/>  so  that  Cp  will  be  the  cur- 
rent exciting  9ii.  If  we  now  join  G  and  F,  evidently 
OGF  will  be  the  triangle  of  the  exciting  currents  and 
OAE  the  triangle  of  the  corresponding  fluxes  in  core  2. 
According  to  Section  I  these  triangles  are  similar,  and 
hence 

c      GF  (3) 

In  the  triangle  of  exciting  currents  OGF  and  in  the 
triangle  of  the  corresponding  fluxes  OAE,  OG  leads  OA 
by  the  given  angle  ^,  so  that  in  further  accordance  with 
Section  I,  GF  leads  AE  by  the  same  angle,  as  shown  in 
Figs.  6a  and  6b. 

Referring  now  to  core  1,  an  inspection  of  Fig.  3  will 
show  that  the  mmf.  which  excites  9^  is  the  vector  dif- 
ference between  the  magnetomotive  force  yip  X  ^p  due  to 
the  primary  and  the  demagnetizing  mmf.  w.,  X  ^»  ^^e 
to  the  secondary.     The  resultant  mmf.  is  expressed  by 

w., 
ripCp  —  w.,.c.s.  =  n„\  c„ Cs 


therefore  be  equal  to  OH  =  9  of  Fig.  6a.     On  account 
of  the  proportionality  5,   we  further  deduce  that  tri- 
angles GFK  and  GFJK'  of  Fig.  6b  are  similar,  so  that 
GF  _GK  _ FK 
9,  9.   ~    9 

Triangle  GFK  of  Fig.  6b  is  merely  a  reproduction  of  the 
same   triangle   of   Fig.    6a,    wherein    as    stated    before 

71 

FK  ^  — -c^.     Substituting  in  the  above  for  FK,  we  ob- 

Up 

tain 

GF  _GK_  ITp^' 

9i  92  9  (6) 

How  to  construct  the  diagram  for  closed  secondary 
when  the  open  secondary  conditions  are  given  is  now 
clear,  for,  with  the  latter  known,  triangle  GFJC  of  Fig. 
6b  can  at  once  be  drawn.  If  in  addition  the  phase  and 
magnitude  of  the  secondary  current  is  given,  we  can 
draw  in  Fig.  6b  FK  parallel  to  F^K'  and  of  such  length 


71 

that    FK=—-c 


Transporting    there    upon    triangle 


and  is  consequently  equivalent  to  a  current  c,, 


Us 


Cs 


flowing  through  the  np  turns  of  the  primary.  If  in 
Fig.  6a,  c,  is  the  vector  of  the  secondary  current,  we 

draw  FK  =  -^  c,  parallel  to  c.„  whence  OK  will  be  the 

Up 

vector  difference  of  the  current  Cp  and  a  current  of  mag- 
nitude  —  Cg  and  phase  Cy,  and  will  be  the  exciting  cur- 
rent  of  the  flux  9,.     By  joining  K  and  G,  OGK  will  be 


GFK  of  Fig.  6b  to  Fig.  6a,  but  so  that  the  side  FK  is 
parallel  with  the  direction  of  c«,  we  obtain  at  once  OF, 
the  vector  of  the  primary  current,  which  excites  the 
flux  9jj  in  core  2  as  well  as  OK,  the  vector  of  the  ex- 
citing current  of  the  flux  9^  in  core  1.  Applying  again 
the  theorem  of  the  triangles  of  exciting  currents  and 
corresponding  fluxes,  we  find  easily  that  OF  leads  9j,  by 
the  angle  ^  and  OK  leads  9,  by  the  angle  a.  Making 
therefore,  IFOE  =  p  and  IkOD  =  a  we  obtain  the 
phase  of  9,,  and  of  9,,  and  since  OH  =  9  must  be  their 
resultant,  their  magnitudes  are  readily  determined. 

In  another  section  of  this  article  to  appear  in  a  later 
issue,  practical  factors  of  split-phase  magnet  design 
and  operation  will  be  discussed. 
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Losses  in  Cables  Armored  with  Steel  Tape 

Results  of  Experiments  to  Determine  the  Losses  Due  to  Steel  Tapes  of  Cables  Provided  with 
Coverings  of  Lead  and  Steel  Tape  When  Carrying  Different  Values  of  Current 

By   W.    I.    MiDDLETON    AND    E.    W.    DAVIS 

Electrioal    Kngineer   and   Assistant    lOriKinetT    Kespeotively,  Simplex    Wire  Ac   Caljle  ('(uniiaii.N 


THE  experiments  described  in  what  follows  here 
and  the  accompanying  data  are  the  result  of  an 
investigation  conducted  by  the  writers  to  deter- 
mine the  losses  due  to  steel  tape  when  applied  to  lead- 
covered  cable  for  use  instead  of  lead  cable  in  conduit. 
The  first  series  of  experiments  were  made  on  a  length 
of  300  ft.  No.  6  B.  &  S.  solid  conductor  insulated  with  a 
5/32  in.  wall  of  rubber  and  tape.  After  a  0.0625-in.  wall 
of  lead  was  applied  to  this  wire,  the  losses  in  the  cable 
were  measured  with  different  values  of  alternating  cur- 
rent with  the  cable  in  loops,  first  with  the  sides  of  the 
loop  touching,  then  1  ft.  apart,  then  4  ft.  apart,  and 
finally  20  ft.  apart.  Tests  were  made  with  the  lead  open 
across  the  ends  of  the  loop,  and  with  the  lead  short- 
circuited  across  the  ends. 

After  these  tests,  the  lead  cable  was  served  with  100 
lb.  tarred  jute,  armored  with  two  steel  tapes  No.  20 
B.  W.  G.  (0.035  in.),  wound  spirally  in  reverse,  and 
again  served  with  100  lb.  tarred  jute.  Similar  experi- 
ments were  made  on  this  cable  with  different  current 
values  at  different  distances  between  the  sides  of  the 
loop,  but  owing  to  the  steel  tape,  other  combinations  of 
open  and  short-circuited  sheath  were  studied  as  follows : 
(1)  Lead  sheath  open  and  steel  tapes  open  across  the 
end  of  the  loop.  (2)  Lead  sheath  short-circuited  and 
steel  tapes  open.  (3)  Lead  open  and  steel  tapes  short- 
circuited.  (4)  Both  lead  and  steel  tapes  short-circuited. 
The  results  of  the  experiments  first  carried  out  on 
the  No.  6  solid  wire  proved  conclusively  that  when  used 
in  alternating-current  circuits,  carrying  not  more  than 
6  or  7  amp.,  the  losses  are  small,  and  that  the  cables  can 
be  used  with  the  same  freedom  as  direct-current  cables. 
While  this  statement  is  true  for  this  cable  with  small 
current,  when  the  current  is  increased  the  losses  in- 
crease so  rapidly  that  it  is  not  practical  under  ordinary 
conditions  to  use  single  conductor  iron  armored  cables 
on  alternating-current  circuits. 

Experiments  were  also  carried  out  on  a  No.  4/0 
single-conductor  lead  and  iron-armored  cable  to  show 
how  large  these  losses  may  be  in  cables  of  this  class 
when  carrying  heavy  currents. 

The  increase  in  the  losses  of  a  single-conductor  iron- 
armored  cable  on  alternating-current  circuits  as  com- 
pared with  direct-current  losses,  may  be  divided  into 
three  parts:  (1)  There  is  an  increase  in  the  effective 
resistance  of  the  copper  conductor  due  to  the  increased 
magnetic  field  surrounding  it.  (2)  There  are  secon- 
dary currents  in  the  lead  sheath  and  steel  tape.  These 
currents  are  similar  to  those  set  up  in  the  secondary  of 
a  transformer  and  are  increased  or  decreased  by  the 
magnetic  circuit.  (3)  There  are  hysteresis  and  eddy 
current  losses  corresponding  to  the  core  losses  of  a 
transformer.  It  is  evident  that  anyone  of  these  losses 
is  increased  by  the  iron  armor. 

Inasmuch  as  all  three  of  these  losses  depend  upon  the 
magnetic  field  surrounding  the  conductor,  they  must  be 
proportional  to  some  power  of  the  current  in  it  and  the 
distance  between  the  sides  of  the  circuit. 

A  test  was  made  on  the  No.  6  armored  cable  in  water 
to  compare  with  results  of  tests  made  on  the  cable  when 
looped  on  the  wall.  All  tests  were  made  with  25-cycle 
and  60-cycle  current.  No  commercial  wattmeter  is 
available  for  work  of  this  kind,  because  of  the  very  low 
voltages  and  the  wide  range  of  current  to  be  measured. 


It  was,  therefore,  neces.sary  to  use  an  instrument  of 
special  design.  The  wattmeter  used  was  a  torsion  head 
instrument,  with  a  fixed  current  coil  and  moving  poten- 
tial coil.  It  was  necessary  to  use  several  current  coils  of 
different  electrical  dimensions  varying  from  100  turns 
of  No.  12  to  three  turns  of  No.  4  0.  The  cross-sec- 
tion of  the  No.  4/0  being  so  large,  the  possibility  of 
error  due  to  eddy  currents  in  the  copper  was  considered, 
and  it  was  decided  to  use  a  coil  made  of  0.25  in.  copper 
tubing  with  a  0.0625-in.  wall.  To  keep  the  copper  tub- 
ing from  overheating,  cold  water  was  circulated  through 
the  coil.  Tests  showed  that  the  water  had  no  effect 
upon  the  meter  readings. 

The  moving  coil  of  the  instrument  consisted  of  200 
turns  of  No.  34  cotton-covered  wire.  In  the  test  on 
the  No.  4/0  cable,  this  coil  was  used  in  series  with  sev- 
eral hundred  ohms.  The  meter  frame,  supports,  and 
casing  were  constructed  of  brass  and  hard  rubber,  there 
being  no  magnetic  substances  in  or  near  the  instru- 
ment. A  test  to  determine  the  inductance  in  the  mov- 
ing and  stationary  coils  showed  it  to  be  negligible. 

The  voltage  drop  between  the  ends  of  the  conductor, 
the  lead  sheath,  and  the  steel  tape  was  obtained  by 
means  of  a  Sumpner  Reflecting  Electrodynamometer, 
which  is  a  highly  sensitive  alternating-current  gal- 
vanometer. The  design  of  this  instrument  makes  it  in- 
dependent of  wave  form,  frequency,  and  external  mag- 
netic fields.  All  other  measurements  were  made  with 
commercial  instruments. 

The  dimensions  of  the  No.  6  cable  were  as  follows: 


Length     30.5  ft. 

Size  of  conductor  No.  6  solid  B.  &  S 'l^/oo  '"' 

Wall  of  rubber  insulation    ,  r /qo  '"' 

Diameter  over  insulation ,« /oo  '•"' 

Diameter  over  lead  sheath il/iZ  '"' 

Diameter  over  outer  steel   tai)e •,?"' Ir  '"■ 

Two  steel  tapes  O.lr,   in    bv   0.035   in.  put  on  in   reverse  directions 
wrere  used.     The  outside  diameter  over  the  serves  was  35/32  in. 


Table  II  shows  the  values  of  the  effective  resistance 
of  the  No.  6  cable  before  armoring  to  increase  with  in- 
crease of  current  in  the  conductor,  with  increase  of  dis- 
tance between  the  sides  of  the  circuit,  and  with  lead 
sheath  short-circuited. 

With  an  increase  of  current,  there  is  an  increase  of 
flux  around  the  conductor,  together  with  an  increase  of 
eddy  currents  in  the  lead  sheath,  accordingly  an  in- 
crease of  the  effective  resistance  of  the  cable.  The  in- 
crease of  effective  resistance  with  distance  of  separa- 

T\BLE   I— SECONDAHY   (TKHENTS   IN   l.E.AD   SJIE.\TH   FOR    NO.   (i 

SOLID    CONDICTOU    WITH     ^-IX.    W.M.I.    INSri.XTION.    LEAD 

COVERED  WITH  LEAD  SHEATH  SHORT  CIRCUITED 
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Results  of  Tests  on  Lead-Covered  Cable  Armored  with  Steel  Tape 
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tion  is  due  to  the  fact  that  when  any  two  wires  of  the 
same  circuit  are  separated,  the  flux  linking  either  wire 
is  increased.  With  the  lead  sheath  short-circuited, 
there  are  secondary  currents  in  it,  as  shown  in  Table  L 
These  currents  cause  an  PR  loss  in  the  lead,  which  must 
be  considered  as  a  cable  loss  and  is  apparent  by  the  in- 
crease of  effective  resistance. 

Table  IV  shows  the  value  of  the  effective  resistance 


.50 
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Current  in  Conductor  ,  Amperes 

FIG.     1 — EFFECTIVE     RESISTANCE     FOR     NO.     4/0     CABLE     WITH 
5/64-IN.  WALL  INSULATION,  LEAD  COVERED  AND  STEEL  TAPED 

of  this  cable  when  armored.  A  comparison  of  the  data 
of  Table  II  and  Table  IV  shows  the  effect  of  the  steel 
tape  on  the  effective  resistance  of  the  cable.  The  in- 
crease in  effective  resistance  when  carrying  6.6  amp., 
is  not  sufficient  to  interfere  with  its  use  on  25  and  60- 
cycle  circuits. 

Table  VI  and  VII  show  that  the  drop  in  voltage  of 
this  cable  when  used  for  series  lighting  circuits  when 
carrying  not  more  than  6  or  7  amp.  is  not  large  enough 
to  be  of  importance. 

As  previously  mentioned,  tests  were  made  on  a  No. 
4  0  cable  of  similar  design  to  determine  the  possible 
magnitude  of  voltage  and  power  losses,  and  to  prove 
that  the  use  of  such  cables  for  large  currents  is  im- 
practicable. A  section  of  300  ft.  of  No.  4/0  cable  with 
5/64-in.  wall  of  rubber  insulation  lead  covered  was 
tested  under  the  same  conditions  as  the  No.  6,  except 
that  currents  of  150,  225  and  300  amp.  were  used. 

Table  VIII  shows  the  values  of  effective  resistance  of 
this  cable.  Table  I  and  Table  VIII  show  that  there  is 
an  increase  in  effective  resistance  with  change  of  con- 
dition in  the  No.  4/0  cable,  similar  to  that  of  the  No. 
6  cable. 

The  impedance  of  this  cable  in  ohms  per  1000  ft.  is 
shown  in  Table  IX.  When  attempts  were  made  to  de- 
termine the  losses  in  the  No.  4/0  cable  armored,  it  was 
found  that  the  apparatus  necessary  to  handle  300  ft. 
would  be  so  large  that  it  was  decided  to  use  a  50-ft. 
piece.  The  current  was  supplied  by  an  18-kw.  1000- 
amp.  transformer,  which  allowed  only  an  18-volt  drop  in 
the  cable.  Under  no  condition  would  this  transformer 
handle  300  ft.  of  cable  when  armored. 

The  effective  resistance  of  No.  4/0  armored  cable  is 
shown  in  Table  X.  Table  IV  shows  that  for  the  No.  6 
armored  cable  there  is  an  increase  of  effective  resist- 
ance with  an  increase  of  current  throughout  the  tests. 
The  No.  4/0  cable  did  not  show  this  constant  increase. 
With  25-cycle  current,  there  is  a  constant  decrease; 
with   60  cycles   and   lead   sheath   open  circuited,   there 


was  a  decrease,  but  with  the  lead  sheath  short-cir- 
cuited there  was  an  increase  of  resistance  from  150  to 
225  amp.  and  a  decrease  from  225  to  300  amp.  Further 
tests  were  made  with  the  60-cycle  current  from  20  amp. 
to  300  amp.  with  the  results  plotted  as  shown  in  P'ig.  I. 
Short-circuiting  the  .steel  tape  does  not  alter  mate- 
rially the  shape  of  the  curve,  but  short-circuiting  the 
lead  sheath  changes  the  shape  considerably.  With  the 
lead  sheath  open  circuited  there  is  a  rapid  rise  of  ef- 
fective resi.stance  with  current  up  to  aljout  50  amp.; 
beyond  that  point  there  is  a  correspondingly  rapid  de- 
crease to  about  90  amp.,  when  the  rate  of  decrease  be- 

DIMENSIONS  OF  NO.   4/0  ARMORED  CABLE 


Length    50  ft. 

Size  or  conductor   (19  of  O.IO.t.'j) 1/0  B.  &  S. 

Wall  of  rubber  insulation ri/64  in. 

Diameter  over  insulation   22/32  in. 

Diameter  over  lead  sheath    55/64  In. 

Diameter  over  outer  steel  tape 75/64  in 

Two  1-in.  by   0.035-in.  steel  tapes 

Outside  diameter  over  serves 43/32  In. 


comes  smaller.  Saturation  curves  of  the  .steel  tape 
(Fig.  2)  show  that  the  saturation  point  of  the  armor 
occurs  at  about  50  amp.  As  long  as  the  magnetic  flux 
increases  uniformly  with  the  current,  there  is  an  in- 
crease in  the  effective  resistance,  otherwise  there  is  a 
decrease.  The  fact  might  be  mentioned  here  that  the 
tests  on  the  No.  6  armored  cable  were  all  made  with 
such  small  currents  that  the  saturation  point  was  not 
reached.  This  would  account  for  the  constant  increase 
of  the  effective  resistance. 

The  saturation  curve  with  lead  sheath  short-circuited 
is  shown  in  Fig.  3.  In  this  curve  the  point  of  satura- 
tion occurs  at  about  210  amp.,  which  corresponds  to  the 
point  of  maximum  effective  resistance,  as  shown  in 
Fig.   1. 

Short-circuiting  the  lead  sheath  is  similar  to  short- 
circuiting  the  secondary  of  a  transformer,  the  iron  be- 
ing worked  at  a  very  low  degree  of  saturation.  Short- 
circuiting  the  steel  tape  increases  the  effective  resist- 

15.0 
14.0 

:£   13,0 


12.0 


10.0 
9.0 
80 
10 
fe.O 
5.0 
40 
3.0 
2.0 
1.0 


°  0     20  40    60   80    100  120    140  160  l&O  200  220  240  Z60  2&0  300  320 
Currentin    Conductor,  Amperes 

FIG.   2 — SATURATION    CURVE  WITH   LEAD   SHEATH 
OPEN    CIRCUITED 

ance  when  lead  sheath  is  open,  and  decreases  it  when 
lead  is  short-circuited.  With  lead  open,  short-circuit- 
ing the  steel  tape  has  practically  no  effect  upon  the  lead, 
but  does  set  up  secondary  currents  in  the  steel.  This 
accounts  for  the  greater  effective  resistance  with  a 
short-circuited  steel  tape  and  lead  sheath  open,  as  shown 
in  Fig.  1,  curves  A-B.  When  the  lead  sheath  is  short- 
circuited,   short-circuiting  the  steel   tape  causes   a   de- 
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croa.se  in  the  secondary  currents  of  the  lead,  causinj?  a 
decrease  in  effective  resistance  of  the  cable,  as  shown 
in  Fig.  1,  C-I). 

The  values  of  the  secondary  currents  in  lead  sheath 
and  steel  tape  are  shown  in  Table  XL  The  secondary 
currents  in  the  lead  sheath  increase  considerably  with 
distance  of  separation  for  the  unarmored  cable,  but  for 
the  armored  cable  the  increase  is  very  small.  This  is 
due  to  the  fact  that  in  the  latter  case,  the  magnetic 
dux  is  so  strong  that  altering  the  distance  of  separa- 
tion can  have  but  little  effect  upon  the  flux  linking  the 
cable. 

Table  VIII  shows  that  there  is  an  increase  in  effec- 
tive resistance  with  an  increase  of  distance  of  separa- 
tion, regardless  of  the  condition  of  secondary  circuits, 
^Vith  the  armored  cable  this  is  so  for  the  25-cycle  cur- 
rent, but  with  the  60-cycle  current  there  is  an  increase 
when  the  lead  sheath  is  open  circuited,  and  a  decrease 
when  the  lead  sheath  is  short-circuited,  as  shown  in 
Table  X. 

The  same  general  relations  hold  between  current  and 
impedance,  distance  of  separation  and  impedance,  as  in 
the  case  of  the  effective  resistance  as  shown  in  Table 
XII,  but  the  conditions  for  maximum  effective  re- 
sistance are  the  conditions  for  minimum  impedance  and 
vice  versa.  The  maximum  effective  resistance  depends 
in  a  large  part  on  the  currents  in  the  secondary  cir- 
cuits. When  these  currents  are  large,  as  when  the  lead 
and  steel  tapes  are  short-circuited,  the  effective  resist- 
ance of  the  cable  must  be  large,  but  these  secondary 
currents  cause  a  low  degree  of  saturation  of  the  iron 
and  thus  a  low  resistance  of  the  cable  (Table  (XIII). 

The  hysteresis  loop  of  the  steel  tape  used  on  armored 
cables  is  shown  in  Fig.  4.  Calculations  show  that  dur- 
ing the  tests  on  the  No.  4/0  the  values  of  H  were  from 
ten  to  forty-five,  while  for  the  No.  6  cable  the  values  of 
H  were  less  than  ten.  The  results  of  these  tests  indi- 
cate that  it  is  not  possible  to  give  any  simple  formula 
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FIG.    3 — SATURATION    CURVE    WITH    LEAD    SHEATH 
SHORT-CIRCUITED 

by  which  the  losses  in  this  type  of  cable  can  be  calcu- 
lated. Among  the  variables  that  must  be  considered 
in  any  calculation  on  the  steel-taped  cable  are  the  per- 
meability, the  saturation  point  of  the  steel,  the  width  of 
the  air  gap  between  successive  turns  of  the  tape,  and 
the  temperature  rise  of  the  cable. 

Summary  of  Results 
The  losses  in  the  No.  6  solid  lead  covered  and  steel 
taped  armored  cable  are  not  large  when  used  for  small 
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currents  (6  or  7  amp.),  as  in  series  lighting  circuits. 
The  advantages  gained  by  the  use  of  this  cable  more 
than  offset  the  small  voltage  drop  and  power  loss. 

The  electrical  constants  of  this  class  of  cable  cannot 
be  determined  by  simple  calculation,  owing  to  the  varia- 
tion in  permeability  and  degree  of  saturation  in  the 
iron  armor. 

The  results  show  the  losses  on  the  No.  4/0  cable  are 
larger  than  the  losses  on  the  No.  6  cable  for  the  same 
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ARMORED    CABLE 

current,  which  is  contrary  to  what  should  be  expected. 
The  flux  around  the  cable  should  vary  inversely  as  the 
radius  of  the  cable,  and  the  losses  should  vary  as  some 
power  of  the  flux. 

Distance  of  separation  between  the  sides  of  the  cir- 
cuit has  very  little  effect  upon  the  secondary  of  the  iron- 
armored  cable,  the  magnetic  circuit  is  of  such  low  re- 
luctance, but  with  the  unarmored  cable  the  increase  is 
considerable. 

The  secondary  currents  in  this  type  of  cable  are  so 
large  that  the  carrying  capacity  is  greatly  reduced  due 
to  heating.  Where  cables  have  to  be  used  at  or  about 
their  normal  carrying  capacity,  the  single  conductor 
iron-armored  cable  should  not  be  used  on  alternating- 
current  circuits. 


Wireless  Telephonic  Communication  Between 

Generating  Stations 

The  drainage  board,  Sanitary  District  of  Chicago,  has 
authorized  an  expenditure  not  to  exceed  $4,000  for  the 
installation  of  wireless  telephones  at  the  generating  sta- 
tion at  Lockport  and  the  receiving  station  in  Chicago, 
The  energy  from  Lockport  is  transmitted  to  Chicago,  32 
miles  distant,  over  a  twin-circuit  transmission  line  of 
steel  towers  at  44,000  volts.  At  certain  seasons  of  the 
year  lightning  is  extremely  severe,  putting  the  telephone 
system  out  of  commission.  It  is  to  overcome  this  diffi- 
culty, namely  to  permit  communication  between  the  two 
stations  when  most  needed,  that  wireless  telephones  are 
to  be  installed. 
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STATION  AND   OPERATING   PRACTICE 

A  Dcpartrncnf  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Disfriljution  of  Electrical  Energy 


Time  Required  to  Trim  Magnetite 
Arc  Lamps 

At  a  recent  hearing  before  the  Massachusetts  Gas 
and  Electric  Light  Commission  in  the  Boston  Edison 
Company's  street  lighting  rate  case,  L.  L.  Elden,  elec- 
trical superintendent  of  the  company,  gave  the  results 
of  a  test  to  determine  the  time  required  to  trim 
6.6-amp.  magnetite  arc  lamps  on  typical  Boston  circuits. 
Observations  which  were  carried  over  an  entire  day 
showed  that  the  average  time  required  at  the  lamp  was 
one  minute  and  forty-four  seconds,  with  the  average 
time  spent  in  traveling  between  lamps  two  minutes  and 
ten  seconds.  Trimmer  and  observer  traveled  by  horse- 
drawn  team,  and  a  route  of  14.4  miles  of  circuit  was 
covered.  It  was  found  that  the  number  of  lamps  per 
circuit  did  not  greatly  affect  the  traveling  time  or  the 
time  spent  between  lamps.  In  doing  the  trimming,  the 
employee  climbed  the  pole,  the  globes  being  suspended 
by  hangers  usually  from  23  to  25  ft.  above  the  street. 
He  then  brushed  the  chimney,  replaced  the  lower  elec- 
trode, brushed  out  the  inside  of  the  lamp,  dusted  out 
the  globe,  replaced  it,  latched  it  and  descended.  The 
lamp  was  cut   out  of   service   while   working   upon   it. 

On  account  of  these  details  and  the  difficulties  of  lamp 
trimming,  it  has  been  found  almost  impossible  for 
one  man  to  trim  an  average  of  over  100  lamps  per 
day.  A  maximum  of  110  has  been  attained  on  a  con- 
gested route,  but  these  high  rates  cannot  be  maintained. 
Two  men  are  always  assigned  to  routes  where  the  num- 
ber of  lamps  runs  from  110  to  130.  Probably  two  or 
more  times  as  many  lamps  can  be  trimmed  per  day  per 
man  on  commercial  interior  lighting  service,  on  account 
of  the  closer  spacing  of  units  and  other  favorable  con- 
ditions. There  are,  however,  no  commercial  magnetite 
lamps  in  use  in  Boston  interiors. 


Head-Gate  Opening  and  Forebay-Level 

Indicators 

The  crest  of  the  canal  between  the  pond  and  forebay 
of  the  Falls  Village  hydroelectric  plant  of  the  Connecti- 
cut Power  Company  had  to  be  built  about  9  ft.  below 
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FIG.    1 — CONSTRUCTION    AND   ELECTRICAL   CONNECTIONS   OF 
HEAD-GATE   MOVEMENT   INDICATOR 

the  pond  level.  As  a  result  it  is  necessary  to  carefully 
regulate  the  opening  of  headworks  gates  with  fluctua- 
tions in  turbine  loads  so  that  no  water  will  be  wasted 
over  the  canal  spillway.  For  this  purpose  some  in- 
genious signaling  devices  are  used — one  indicating  the 


amount  the  headgates  are  moved,  and  the  other  whether 
the  canal  level  is  too  low  or  too  high. 

As  shown  by  the  accompanying  drawing  the  gate- 
movement  indicator  consists  of  a  pivoted  strip  of  wood 
carrying  two  connected  spring  contacts  and  held  in  a 
perpendicular  position  by  springs.  The  lower  end  of 
this  wooden  strip  engages  with  one  of  the  pinions  mesh- 
ing with  the  gate  rack.  Attached  to  a  wooden  frame  on 
each  side  of  the  pivoted  lever  are  other  spring  contacts 
which  are  connected  together  electrically.  These  are 
joined  with  one  terminal  of  a  lamp  in  the  generating 
station  down  stream,  the  other  lamp  terminal  being 
connected  with  the  lighting  circuit.     The  movable  con- 
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tact  on  the  gate-movement  indicator  is  connected  with 
the  other  conductor  of  the  lighting  circuit.  Thus  when 
the  gate  is  raised  or  lowered,  which  is  done  by  means 
of  remote  controlled  induction  motors,  the  movable  con- 
tact makes  connection  with  one  or  the  other  stationary 
contact  and  lights  the  signal  lamp  at  the  station  as  many 
times  as  there  are  teeth  that  pass  the  lever.  Since  the 
pitch  of  the  gate  rack  is  about  2  in.,  it  is  simple  to 
determine  the  movement  of  the  gates  by  multiplying  the 
number  of  times  the  lamp  lights  by  two.  In  making 
up  the  records,  the  amount  the  gates  are  raised  or  low- 
ered is  added  to  or  subtracted  from  the  previous  gate- 
opening  reading.  From  previous  records  of  total  tur- 
bine load  pond  elevation  and  gate  opening  the  operator 
is  able  to  judge  how  much  the  gates  should  be  moved. 

In  order  that  the  operator  will  be  warned  automatic- 
ally when  more  water  has  to  be  supplied  to  the  canal  to 
maintain  a  certain  forebay  level,  and  also  when  the 
gates  have  to  be  adjusted  to  prevent  water  wasting 
over  the  canal  spillway,  contacts  are  arranged  as  shown 
herewith  in  the  forebay.  They  consist  of  two  pairs  of 
iron  plates  clamped  between  wooden  strips  and  installed 
in  the  forebay  so  the  lower  edges  of  the  lower  plates 
are  at  the  lowest  elevation  at  which  the  forebay  should 
be  maintained.  The  upper  edges  of  the  upper  plates 
are  at  the  maximum  elevation  that  the  forebay  can  be 
maintained  at  without  wasting  water  over  the  spillway. 
Between  each  pair  of  plates  are  insulating  separators 
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that  hold  the  plates  about  0.375  in.  apart.  One  plate  of 
each  set  is  connected  with  one  side  of  the  signal-lamp 
circuit  while  the  other  two  plates  are  connected  with 
two  signal  lamps.  The  remaining  terminals  of  the 
lamps  are  connected  with  the  other  side  of  the  circuit. 
Thus  when  the  forebay  level  is  correct  the  lower 
plates  in  the  forebay  are  completely  immersed  so  that 
the  lower-limit  signal  lamp  burns  brightly.  If  not 
enough  water  is  being  supplied  to  the  canal  the  forebay 
level  drops,  causing  the  lower-limit  lamp  to  dim  or  even 
go  out,  which  is  a  sign  that  the  canal  intake  gates  have 
to  be  opened.  The  amount  which  they  shall  be  opened, 
as  mentioned  before,  is  based  on  previous  records  for 
similar  loads.  If  the  load  becomes  so  light  that  the 
forebay  level  rises,  then  the  upper-limit  lamp  begins  to 
glow,  getting  brighter  as  the  canal  level  approaches  the 
point  where  water  will  pass  over  the  canal  spillway. 
While  this  scheme  is  employed  on  a  system  where  the 
conditions  are  different  from  those  on  most  systems, 
the  signaling  method  is  applicable  almost  anywhere. 
Both  methods  were  devised  by  J.  K.  Mackie,  superin- 
tendent of  the  Housatonic  division  of  the  Connecticut 
Power  Company. 

How  Condenser-Tube  Expense 

Can  Be  Reduced 

A  method  of  mending  condenser  tubes  has  been 
adopted  by  F.  M.  Wilbraham,  superintendent  of  power 
generation  Hartford  (Conn.)  Electric  Light  Company, 
which  has  saved  the  company  investing  considerable 
money  in  new  tubes.  In  fact,  in  twelve  years  not  much 
more  than  $500  worth  of  tubes  have  been  purchased 
for   58,000   sq.   ft.   of   condensers.     With   the  price  of 
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FIG.    1 — METHOD    OF    SPLICING   CONDENSER   TUBES 

tubes  at  the  present  high  mark  this  method  should  be 
of  interest  to  all  station  operators. 

In  brief,  the  scheme  consists  in  cutting  out  the  sec- 
tion containing  the  break  and  inserting  a  new  one, 
which  is  joined  with  the  other  sections  by  an  inner 
sleeve  or  ferrule  about  2.5  in.  long.  The  latter  consists 
of  a  piece  of  tubing  about  half  as  thick  as  the  condenser 
tube  and  has  a  diameter  that  will  make  it  fit  tightly  in 
the  sections  to  be  joined.  Both  the  ferrule  and  the 
ends  of  the  sections  to  be  joined  are  thoroughly  tinned, 
and  after  being  assembled  are  sweated  together.  In 
making  these  joints  special  care  is  taken  to  cut  the 
ends  square  so  they  will  meet  and  make  a  practically 
continuous  tube.  Any  solder  that  may  adhere  to  the 
outside  of  the  joint  is  wiped  off  or  removed  with  emery 
cloth  so  that  the  tube  can  be  inserted  in  the  tube  plates 
in  the  regular  manner.  Usually  several  ferrules  are 
prepared  and  tinned  in  advance  so  there  will  not  be  much 
delay  in  making  repairs. 

While  as  many  as  four  such  joints  have  been  made  in 
one  tube,  Mr.  Wilbraham  does  not  advocate  using  more 
than  this  number,  since  they  may  reduce  the  condensing 
ability  of  the  tube.  This  method  4s  employed  prin- 
cipally for  repairing  breaks  that  occur  near  the  tube 
plates  due  to  expansion  and  contraction,  but  may  also 
be  used  to  repair  ripped  tubes.  When  the  latter  is  done, 
however,  care  must  be  taken  to  cut  far  enough  on  each 
side  of  the  rupture  so  that  no  weakened  metal  is  left. 


A  Scheme  that  Prevents  Flashes  in 

Junction  Boxes 

The  clearance  between  cable  terminals  in  Tailleur 
underground  cable  junction  boxes  is  small,  and  when 
work  is  being  done  on  any  terminal  connected  to  a  cable 
which  may  be  grounded,  it  is  a  very  easy  matter  to  get 
a  short-circuit  between  this  and  the  adjacent  terminals 
which  might  cause  considerable  trouble.  While  the  volt- 
age is  only  220,  the  cables  are  not  fused  at  the  sub- 
station in  the  Commonwealth  Edison  Company  (Chi- 
cago) system,  and  hence  the  capacity  of  the  entire  sys- 
tem is  behind  whatever  short-circuit  may  occur  and  the 
resulting  flash  may  be  severe. 
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FIG.    1 — CONSTRUCTION   OF   A  FIBER   CABLE-TERMINAL  SHIELD 

Protection  against  this  danger  is  being  used  by  the 
Chicago  company  in  the  form  of  specially  shaped  fiber 
shields,  which  are  placed  on  the  two  terminals  adjacent 
to  the  one  to  be  worked  on.  These  are  cut  and  formed 
to  have  a  lip  at  the  top  which  slips  over  the  top  of  the 
terminal.  As  the  bottom  of  the  shield  is  pushed  into 
position,  the  sides  are  sprung  out  and  finally  clip  over 
the  round  portion  of  the  terminal,  the  elasticity  of  the 
fiber  holding  the  shield  firmly  in  place.  To  remove  the 
shield  the  top  is  pulled  out  and,  as  in  putting  on,  the 
curved  edge  of  the  shield,  by  virtue  of  which  it  laps 


FIG.    2 — METHOD    OF    USING    CABLE-TERMINAL    SHIELD 

further  around  the  terminal  toward  the  bottom,  forces 
the  edges  apart  as  it  is  pulled  off  and  the  shield  slipi 
off  easily.  When  working  on  the  back  one  of  the  two 
buses  in  the  junction  box,  shields  are  placed  over  the 
front  one.  These  are  also  formed  from  fiber  and  made 
up  in  pairs,  the  two  pieces  telescoping  together  so  that 
all  of  the  bus  or  only  a  portion  may  be  covered,  depend- 
ing on  the  work  to  be  done. 
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Installation  Data  for  Underfeed  Stokers 

According  to  recommendations  of  the  Sanford  Rile\' 
Stoker  Company,  the  following  relations  may  be  em- 
3loyed  when  determining  upon  the  lay-out  of  under- 
feed boiler  plants  and  selecting  the  auxiliary  equipment 
to  be  used : 

Horsepower  required  to  drive  stokers,  '  ■>  hp.  per  re- 
tort; rate  of  coal  feed,  12  to  15  lb.  per  stroke  per  retort; 
lir  required  for  combustion,  225  cu.  ft.  per  pound  of 
combustible;  duct  area  required,  1  sq.  ft.  per  retort; 
lir  velocity  in  ducts,  2000  to  3000  ft.  per  minute. 

When  the  stokers  are  filled  with  coal  (250  lb.  per 
retort)  the  weight  is  distributed  about  as  follows: 
3n  the  base  plate  I-beams,  2000  lb.  per  retort;  on  sup- 
ports under  the  front  wall,  2500  lb.  per  retort;  on  sup- 
3orts  under  stoker  front  angle,  500  lb.  per  retort. 


Distributing  Turbine  Loads  for 

Best  Water  Rate 

While  it  may  seem  at  first  thought  that  the  highest 
jteam  turbine  economy  will  be  obtained  when  each  unit 
;s  operated  at  its  most  eflScient  load,  this  is  not  always 
Found  true  in  practice,  according  to  W.  A.  Hirt  of  the 
Detroit  Edison  Company.  For  instance,  in  some  tests 
Tiade  by  this  company  it  was  found  that  nine  turbine- 
Iriven  sets  considered  separately  operated  most  econom- 
cally  at  the  following  loads: 

TABLE   I — MOST   ECONOMICAL  LOADS   FOR 
MACHINES    TESTED 


Unit  Number 

Turbine,  Kw. 

Generator,  Kva. 

Best  Point,  Kw. 

1 

8,000 

8,890 

6.500 

2 

8,000 

]              8,890 

5,750 

% 

8,000 

1              8 , 890 

5,000 

6 

14,000 

i            U.OOO 

7,000 

7 

14,000 

1             14,000 

8,300 

8 

14,000 

1             14,000 

7,500 

9 

15,000 

18,750 

11,500 

These  conditions  existed  with  certain  steam  and  con- 
iensing  water  temperatures,  so  that  any  change  in 
conditions  would  affect  the  relations  mentioned.  When 
:he  water  rate  of  the  turbines  as  a  whole  was  consid- 
ered, however,  it  was  found  that  the  better  economy 
:ould  be  obtained  by  operating  the  turbines  at  other 
than  their  individual  most  efficient  loads.  This  is  shown 
Dy  the  following  results  obtained  with  three  different 
divisions  of  load: 


TABLE 

11 — EFFECT    ON    TOTAL    WATEU    RATE 
CHANGING   INDIVIDUAL   LOADS 

OK 

No. 

Load 

Water 

Load 

Water 

Load 

Water 

I 

8,800 
8,600 
5,. 500 
5,800 
7,100 
8,900 
8,000 
14,000 

117,000 
116,000 
75,000 
78,. 500 
100,000 
121,000 
110.000 
181,000 

9 .  000 
8,000 
5 .  500 
(i.OOO 
0,500 
9 ,  700 
8.. 500 
1.3,. 500 

120.000 

108,000 

75.000 

8l..-)00 

92 , 000 

132,800 

117,000 

174,200 

9,000 
8,000 
6,100 
5,600 
6,000 

10,000 
9,000 

13,000 

120.000 

2 

J. 

108.000 
84   000 

1 

76 , 000 

5 

85  000 

7 

137.. 500 

S. 

124,000 

) 

167,700 

Total 

66,700 

898,500 

66,700 

900.500 

66,700 

902,200 

1 

While  more  efficient  results  might  be  obtained  by 
some  other  distribution  of  loads,  the  three  tests  given 
indicate  that  a  considerable  saving  can  be  obtained  by 
manipulating  the  combination.  For  instance,  with  the 
same  units  and  the  same  load,  water  rates  of  902,200, 
900,500  and  898,500  can  be  obtained  by  different  load 
distributions.  Taking  the  extreme  figures,  it  can  be 
seen  that  3700  lb.  of  water  per  hour  could  be  saved,  or 
under  the  conditions  at  the  Detroit  Edison  plant  ap- 
proximately 400  lb.  of  coal  could  be  saved  per  hour. 


Protecting  Manhole  Cables  Against 
Explosions  of  Those  Adjacent 

BY    ALBERT   F.    HOVKY 

In  one  of  the  oldest  and  perhaps  best  known  of  the 
methods  for  fireproofing  cables  in  manholes  against  the 
explosion  of  adjacent  cables,  common  rope  and  concrete 
are  employed.  The  former  is  wound  spirally  around  the 
cable  with  about  1  in.  separation  between  the  turns,  and 
the  cable  and  rope  are  then  plastered  with  a  one  to  one 
mixture  of  sand  and  cement.  The  rope  provides  a  rough 
surface  to  which  the  concrete  clings  readily  and  gives  a 
slightly  flexible  background,  which  aids  somewhat  in 
preventing  cracking  of  the  fireproofing  under  a  chance 
blow. 

The  workmen's  hands  have  proved  to  be  better  than 
any  tool  for  applying  the  cement  for  this  type  of  cover- 
ing. As  far  as  the  fireproofing  qualities  alone  are  con- 
cerned, this  covering  is  satisfactory,  but  its  removal 
presents  a  formidable  task.  Efforts  to  reduce  this  dif- 
ficulty have  been  made  by  placing  the  turns  of  rope 
closer  together  and,  except  for  the  fact  that  rope  is  now 
rather  expensive,  this  method  of  protecting  cable  is 
fairly  satisfactory. 

Another  method  of  fireproofing  is  that  in  which  as- 
bestos millboard,  cut  into  3-in.  strips,  is  wound  around 
the  cable  and  held  in  place  by  a  fireproof  paste,  silicate 
of  soda.  This  covering  proved  satisfactory  as  long  as 
the  manholes  remained  dry,  but  if  water  ran  in  and 
covered  the  cables,  the  silicate  was  dissolved  and  the 
asbestos  loosened,  dropping  from  the  cable.  Recently, 
on  account  of  the  difficulty  in  obtaining  deliveries  of 
asbestos  millboard,  asbestos  listing,  a  woven  material 
with  a  selvage  has  been  substituted.  This  material 
can  be  purchased  in  the  form  of  3-in.  tape  and  wound 
spirally  around  the  cable,  and  the  silicate  of  soda  cover- 
ing is  used  to  hold  it  in  place. 

When  material  as  expensive  as  asbestos  is  used  for 
fireproofing  cables,  some  provision  should  be  made  for 
selvaging  the  covering  when  it  is  removed  from  the 
cable.  A  simple  and  inexpensive  way  of  doing  this  is 
first  to  wrap  the  lead  sheath  of  the  cable  with  strips  of 
cheesecloth  dipped  in  paraffine.  One  layer  of  cheese- 
cloth is  sufficient.  Then  when  repairs  are  necessary,  the 
asbestos  can  be  separated  easily  from  the  paraffined 
cloth  and  taken  off  in  long  strips.  If  these  strips  of 
asbestos  are  carefully  rolled  backward  during  removal, 
they  can  be  preserved  and  reapplied. 

In  what  is  perhaps  the  most  recent  method  of  fire- 
proofing underground  cables,  a  layer  of  paraffined 
cheesecloth  is  wound  around  the  sheath  and  over  this 
metal  lath,  covered  with  cement  and  cut  into  strips,  is 
spirally  wound.  The  cloth  is  applied  as  described  above, 
simply  to  aid  in  removing  the  covering.  The  metal  lath 
used  is  a  wire  mesh  covered  with  brick,  clay,  put  on 
under  pressure  and  baked,  the  resultant  product  being 
a  web  of  small  briquettes  which  can  be  applied  the 
same  as  any  wire  or  expanded  metal  lath.  This  makes 
an  excellent  foundation  for  the  cement  mortar,  as  it  is 
porous  and  flexible.  The  cement  can  be  applied  with 
a  trowel  or  by  hand,  forming  the  covering  into  a 
homogeneous  mass.  While  this  type  of  covering  is 
somewhat  more  difficult  to  install  than  the  asbestos  cov- 
ering, it  is  considerably  less  expensive,  as  calculated 
from  the  prevailing  prices  of  material.  It  can  easily  be 
removed  by  breaking  the  cement  covering  with  a  ham- 
mer and  cutting  the  metal  lath  with  tinner's  snips. 

Whatever  covering  is  applied  should  be  considered 
good  insurance  against  both  mechanical  and  electrical 
trouble.  The  added  application  of  paraffined  cheese- 
cloth under  any  of  these  types  of  covering  insures  the 
lead  sheath  against  damage  at  the  time  the  covering  is 
removed  for  changes  in  the  manhole  cables. 
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COMMERCIAL   AND   BUSINESS   POLICY 

i   Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


Architects  and  Contractors  Entertained  at 

Electrically  Cooked  Dinner 

To  demonstrate  the  merits  of  cooking  by  wire  to 
those  who  are  interested  in  the  up-to-date  design  of 
buildings,  R.  A.  MacGregor,  sales  manager  of  the  Mer- 


INDIANAPOLIS      ARCHITECTS      AND      ELECTRICAL      CONTRACTORS 

GUESTS   OF    MERCHANTS    HEAT    &    LIGHT    COMPANY   AT 

ELECTRICALLY    COOKED    DINNER 

chants  Heat  &  Light  Company,  Indianapolis,  Ind.,  en- 
tertained twenty-five  of  the  leading  architects  and  con- 
tractors of  the  city  at  an  electrically  cooked  dinner. 
One  of  the  novel  ideas  worked  out  at  the  dinner  was 
cleverly  set  forth  in  a  newspaper  comment  on  the  meet- 
ing.    This  story  read  as  follows: 

"When  is  an  old  hen  not  an  old  hen?  According  to 
Roy  A.  MacGregor,  sales  manager  of  the  Merchants 
Heat  &  Light  Company,  the  answer  is:  'When  it's 
cooked  with  electricity.'  Mr.  MacGregor  was  host  at 
an  'electrical  dinner'  for  a  number  of  architects,  apart- 
ment-house builders  and  real  estate  men,  the  purpose 
being  to  prove  that  cooking  with  electricity  is  con- 
venient and  economical.  Old  hens  were  chosen  pur- 
posely, to  show  that  tougher  and  inferior  meats  can  be 
made  juicy  and  tender  by  the  electrical  process.  Baked 
fish,  potatoes  au  gratin,  peas,  mashed  potatoes,  biscuits, 
mince  pie  and  coffee  completed  the  meal,  which  was 
cooked  in  the  dining  room  of  the  hotel  within  sight  of 
the  guests.  Dinner  for  twenty-five  persons  was  cooked 
with  less  than  19  cents'  worth  of  electricity." 

In  commenting  upon  the  meeting,  Mr.  MacGregor  re- 
marked: "There  is  little  need  to  say  that  this  novel 
stunt  met  with  the  approval  of  all  present  and  has 
started  our  range  work  on  a  real  going  basis.  Through 
our  efforts  over  150  ranges  have  been  ordered  for  apart- 
ment houses  within  the  last  sixty  days,  and  at  present 
as  many  more  are  under  consideration.  Since  the  din- 
ner proved  that  electric  cooking  can  be  conducted  in 
the  dining  room  of  a  prominent  hotel  without  the  odors 
of  the  cooking  disturbing  other  guests,  a  great  point 
was  registered  in  favor  of  the  installation  of  electric 
ranges  in  apartment  houses." 


The  Time  for  a  "Drive"  on  Power  Business 

"The  price  of  coal  is  going  up.  Power  rates  of  cen- 
tral stations  are  either  going  down  or  remain  fixed. 
The  power  costs  in  isolated  plant  operation  are,  there- 
fore, increasing,  when  they  could  be  reduced — or  at 
least  held  stationary — by  abolishing  the  use  of  coal  and 
adopting  central  station  power." 

The  foregoing  argument  is  now  being  advanced  on 
every  hand  by  the  general  manager  of  a  large  central 
station  in  the  Mississippi  Valley.  On  the  expense 
charts  of  his  own  company — a  combination  water-power 
and  steam-power  concern — he  has  recently  seen  the 
price  of  coal  increase  until  the  actual  increase  is  greater 
in  dollars  and  cents  than  the  former  total  cost  of  coal. 
With  this  knowledge  of  his  own  conditions  he  is  sure 
isolated  plant  owners  must  be  discussing  ways  and 
means  of  reducing  power  costs.  He  is  therefore  tak- 
ing advantage  of  their  state  of  mind  to  place  before 
them  the  advantages  of  his  product.  His  success  in 
this  endeavor  has  led  him  to  suggest  the  adoption  of 
a  similar  policy  by  his  fellow  central  station  men. 


Flood-Lighting  the  Springfield  (Mass.) 
Municipal  Group 

In  connection  with  the  recent  National  Dairy  Show 
at  Springfield,  Mass.,  the  buildings  of  the  celebrated 
"Municipal  Group"  on  Court  Square  were  illuminated 
by  flood-lights,  as  indicated  in  the  accompanying  view 
of  the  tower  taken  from  the  western  shore  of  the  Con- 
necticut River.  The  main  buildings  were  lighted  by 
six  curb  Type  "C"  lamps  of  1000-watts,  20-amp.  rating, 
mounted  about  50  ft.  in  front  of  the  fagades.  The  top 
of  the  tower  was  illuminated  by  twelve  500-watt  L-1 
and  two  1000-watt  General  Electric  L-2  projectors. 
Three  L-1  and  one  M-2  projectors  were  located  on  the 
Springfield  Institution  for  Savings,  500  ft.  from  the 
front  of  the  group,  and  the  remaining  projectors  were 
on  the  group  buildings  themselves  at  a  distance  of 
about  150  ft.  from  the  campanile.     William  E.  Hodge, 


ILLUMINATION    OF   THE   SPRINGFIELD   MUNICIPAL  BUILDINGS   AS 
VIEWED   FROM    A   POINT    HALF   A    MILE   AWAY 
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deputy  superintendent  of  street  lighting,  has  informed 
a  representative  of  the  Electrical  World  that  a  perma- 
nent installation  is  now  being  tentatively  planned  along 
the  above  lines,  slightly  modified  according  to  experi- 
ence gained  at  the  time  of  the  Dairy  Show.  The  500- 
watt  L-1  projectors  used  were  furnished  by  the  United 
Electric  Light  Company  of  Springfield. 


REQUISITIONS,  AS  THE 

PURCHASING  AGENT  SEES  THEM 

Some   Suggestions   on   Issuing   Orders   for   Supplies 

Which  Will  Effect  Economies  and  Reduce 

Operating   Costs 

BY  C.    H.   STILL 

Purchasing  Agent,  Pacific  Power  &  Light  Company, 
Portland,  Ore. 

By  a  requisition  is  meant  a  formal  request  that  cer- 
tain materials  or  supplies  be  furnished  an  individual, 
department  or  branch.  The  person  issuing  a  requisi- 
tion on  the  purchasing  agent  does  not  always  consider 
the  fact  that  he  is  actually  calling  for  an  expenditure 
of  money.  Nor  does  he  realize  that  the  wasting  or 
saving  of  a  considerable  sum  depends  almost  entirely 
upon  the  manner  in  which  he  issues  his  requisitions. 


f?eau/s/^/or? 

2   COyO/&S 


f^r.  Ore/er' 


4  CVy=>/' 


'''?'"° —Dsa/er-  or  Manu&cfarer 

^"P^'^"^''       .   Purr /l^^r,/- .         ,  .       ,^, 

'^""''^'r''"^^'  Loco/ /^fK^Sfore/f^s^^r 


3  Co/^/es 


Su/>p/v  House  ships  ^oot/s  o/7e/ /nakesTnyo/ces. 


ROUTE     OF 

company' 


REQUISITION      IN     THE     PACIFIC     POWER     &     LIGHT 
S  ORGANIZATION,  FROM    KEEPER  TO  GENERAL  FILE 


The  chart  shown  merely  outlines  the  work  that  is 
started  with  the  issue  of  a  requisition,  in  the  organiza- 
tion of  the  Pacific  Power  &  Light  Company,  and  does 
not  show  in  detail  the  number  of  times  requisitions, 
purchase  orders  and  invoices  are  handled  and  rehandled. 

How  Time  and  Money  Can  Be  Saved 

If  a  man  lives  out  in  the  country  he  does  not  go  to 
town  every  time  he  wants  to  buy  a  single  article,  he 
makes  a  note  of  it  and  when  he  has  a  list  suflSciently 
large  to  warrant  he  makes  the  trip,  getting  all  of  the 
articles  at  one  time. 

This  plan,  obviously,  should  be  adopted  by  everyone 
issuing  requisitions.  When  the  stock  of  a  certain  ar- 
ticle is  getting  low,  instead  of  immediately  sending  in  a 
requisition  for  it,  a  memorandum  should  be  kept  of 
such  articles,  to  be  included  in  the  next  requisition.  Then 
when  a  requisition  is  being  prepared  to  forward  to  the 
purchasing  agent,  the  stock  of  active  supplies  should  be 
gone  over  carefully  and  everything  included  that  will  be 
needed  within  a  specified  length  of  time. 

This  will  enable  the  purchasing  agent  to  buy  to  better 
advantage  by  ordering  larger  quantities  and  also  will 
result  in  a  saving  in  transportation  charges,  etc. 

If  requisitions  were  to  be  sent  in  from  each  of  the 
twenty  storerooms  of  the  Pacific  Power  &  Light  Com- 
pany every  time  a  single  item  or  article  was  desired,  it 
would  mean  that  the  purchasing  agent  might  receive  a 


requisition  every  day   for  a  small  quantity  of  similar 
supplies  from  each  of  the  storerooms. 

To  Cite  an  Example 

As  the  supplies  called  for  are  generally  ordered  the 
day  the  requisition  is  received,  if  it  is  properly  made 
out  and  the  purchase  approved,  the  loss  occasioned  by 
requisitions  being  received  in  this  way  would  be  consid- 
erable. 

For  instance,  a  requisition  might  be  received  one  day 
for,  say,  one  hundred  Is-in.  galvanized  tees,  the  next 
day  another  for  some  bushings,  on  the  following  day 
for  some  reducers  and  on  the  fourth  day  for  a  few  hun- 
dred feet  of  pipe. 

The  purchasing  agent  would  not  know  that  such 
requisitions  were  to  be  received  in  succession,  and  if  the 
buying  is  being  handled  promptly,  as  it  should  be,  he 
would  issue  four  purchase  orders,  one  each  day,  which 
would  mean  that  four  separate  shipments  would  be 
made,  each  of  the  first  three  being  subject  to  a  mini- 
mum freight  and  cartage  charge  of  at  least  40  cents. 

If  the  storekeeper  had  anticipated  his  requirements 
only  three  days  all  the  items  would  have  been  included 
in  one  requisition,  only  one  purchase  order  would  have 
been  issued  and  one  shipment  made,  resulting  in  a  sav- 
ing of  not  less  than  $1  in  freight  and  cartage  charges, 
as  well  as  $1.50  in  stationery,  postage  and  routine  work 
incident  to  the  issuance  of  the  three  extra  purchase  or- 
ders. 

Of  course,  the  ledger  cost  of  the  material  would  only 
be  affected  by  the  freight  and  cartage  charges  of  not 
less  than  $1  in  the  instance  cited,  but  the  total  cost  to 
the  company  due  to  requisitions  being  issued  in  such  a 
careless  manner  would  be  not  less  than  $2.50. 

REQUISITIONS  Should  be  Correctly  Made  Out 

Requisitions  that  are  improperly  made  out  are  also 
sources  of  expense  and  cause  delay  in  furnishing  sup- 
plies necessitating  more  or  less  correspondence  before 
the  purchase  order  can  be  placed. 

Requisitions  for  general  supplies  should  be  forwarded 
to  the  purchasing  department  at  stated  intervals  of  one 
or  two  weeks,  while  those  for  stationery  and  office  sup- 
plies should  be  issued  monthly. 

They  should  show  the  quantity  on  hand  and  the  quan- 
tity desired,  as  well  as  a  complete  description  of  ar- 
ticles wanted. 

Of  course  there  are  occasions  where  supplies  are  re- 
quired, in  cases  of  emergency,  that  cannot  be  antici- 
pated. In  such  cases  requisitions  can  be  mailed  in  at 
any  time,  or  if  necessary,  telephoned  or  telegraphed  to 
the  purchasing  agent  and  confirmed  by  mail. 

These  examples  illustrate,  however,  the  bearing  a 
requisition  has  on  the  cost  of  supplies  as  well  as  on  op- 
erating costs. 


Checking  Charging  Plug  Connections 
by  r.  l.  hervey 
When  connecting  up  a  charging  plug  for  an  electric 
automobile,  the  operator  must  be  very  careful  to  see 
that  the  polarity  of  the  plug  is  correct.  Automobile 
manufacturers  using  the  V  or  delta-shaped  plug  have 
adopted  the  standard  connection  of  having  the  positive 
terminal  of  the  battery  to  the  right  when  facing  the 
socket.  All  mercury  rectifiers  and  most  charging  panels 
have  the  d.c.  terminals  marked  -\-  and  — .  With  these 
marks  and  knowing  the  polarity  of  the  socket,  the  next 
step  is  to  test  the  plug  and  cable.  This  can  be  easily 
done  by  holding  one  plate  of  the  plug  on  a  cell  terminal 
and  brushing  the  free  ends  of  the  cable  across  the  other 
terminal  of  the  same  cell.  A  momentary  short-circuit 
can  not  hurt  the  cell. 
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The  Manager  and  the  Training  of 
Company  Employees 

"Progress  in  any  industry  cannot  move  faster  than 
the  ability  of  the  employees  to  carry  oh  the  production, 
sales  and  accounting  activities  with  loyalty  in  their 
hearts,  with  co-operation  in  their  methods,  and  with 
judgment  and  intelligence  in  their  work,"  observed  Dr. 
Lee  Galloway,  chairman  of  the  educational  committee 
of  the  National  Commercial  Gas  Association  in  address- 
ing its  convention  at  Atlantic  City  this  week.  "None 
of  these  essentials,"  continued  Dr.  Galloway,  "was  ever 
introduced  into  an  organization  by  indifference,  ego- 
tism or  ignorance. 

"Loyalty  will  come  only  as  a  result  of  worthy  mo- 
tives; co-operation  will  come  only  as  a  result  of  broad- 
minded  policies;  judgment  and  intelligence  will  come 
only  as  a  result  of  constant  and  continuous  watchful- 
ness over  the  kind  of  information  assembled  for  the 
employees'  benefit,  and  the  methods  of  imparting  this 
knowledge  to  them. 

"There  is  no  greater  fallacy  in  the  minds  of  most  em- 
ployees to-day  than  that  promotion,  position  and  salary 
have  no  necessary  connection  with  ability,  integrity, 
industry  and  business  training.  This  misunderstand- 
ing is  due  to  ignorance  of  the  true  relationship  of  these 
qualities  to  success,  and  naturally  the  employees  place 
the  blame  for  their  own  slow  progress  upon  their  su- 
periors, rather  than  to  refer  it  to  themselves.  It  may 
be  true  that  the  exceptional  employee  can  reach  the 
top  of  the  ladder  if  he  works  hard  enough  to  master  the 
details  of  his  job,  and  in  addition  learn  the  bearings 
of  the  company's  policies.  Such  men  soon  discover  how 
much  there  is  to  learn,  and  that  everything  depends 
upon  themselves,  but  it  is  equally  true  that  the  great 
majority  of  men  are  kept  from  real  exertion  because 
they  do  not  know  the  real  nature  of  their  work.  They 
have  never  gone  into  the  problems  of  their  positions, 
and  hence  do  not  realize  how  much  there  is  to  learn  be- 
fore real  responsibility  can  be  put  upon  their  shoulders. 
They,  therefore,  believe  that  the  man  who  succeeds  does 
so  because  he  is  lucky,  or  is  shown  favoritism.  They 
are  unable  to  distinguish  between  the  requirements  of 
the  skilled  and  the  unskilled  job.  They  have  never 
known  the  real  nature  of  skilled  employment. 

Teach  Employees  to  Think 

"There  is  no  royal  road  to  enthusiasm,  co-operation 
and  loyalty,  for  all  of  these  lie  through  the  highway  of 
knowledge  and  training.  The  first  duty  of  every  man- 
ager is,  therefore,  not  to  prepare  ginger  talks  but  to 
post  signs  cautioning  men  to  think.  A  misunderstand- 
ing of  the  true  source  of  sales  inspiration  has  led  many 
managers  astray.  They  have  worn  themselves  out  key- 
ing their  salesmen  up  for  the  work  of  the  day  or  the 
week,  in  pumping  them  full  of  enthusiasm,  in  figuring 
out  prize  quotas  and  bonus  rewards  to  keep  their  men 
loyal,  only  to  find  that  their  sales  forces  were  as  weak 
at  the  end  of  the  year  as  at  the  beginning,  and  that  the 
whole  thing  must  be  done  over  again  for  the  new  year 
with,  perhaps,  a  new  set  of  men. 

"Managers  may  talk  and  talk  in  vain  in  attempting 
to  get  ignorant  men  enthusiastic  about  their  work,  or 
in  trying  to  instill  a  spirit  of  co-operation  and  loyalty. 
These  things  do  not  come  for  the  asking.  Enthusiasm 
does  not  come  from  the  outside ;  co-operation  is  not  born 
from  compulsion;  loyalty  is  not  gained  by  indiscrimi- 
nate bestowal  of  rewards.  Enthusiasm,  co-operation 
and  loyalty  are  developed  only  from' the  inside,  and  are 
fed  only  through  the  proper  tissues  and  by  the  proper 
methods  of  assimilation. 

"It  would  be  quite  as  sensible  for  a  manager  to  ex- 
hort his  men  to  be  fat  or  lean  as  to  command  them 


to  be  enthusiastic  and  loyal,  without  feeding  them  the 
proper  food  and  giving  it  time  to  be  assimilated.  En- 
thusiasm cannot  be  put  into  a  man's  spirit  any  more 
directly  than  salts  can  be  put  into  his  blood.  Hypo- 
dermic injections  may  pull  a  patient  through  a  crisis; 
a  ginger  talk  may  carry  a  salesman  through  a  day's 
selling  campaign,  but  the  enthusiasm  that  is  to  carry  a 
salesman  through  the  whole  year,  and  keep  him  cheer- 
ful day  after  day  when  reproofs  are  frequent  and  busi- 
ness hard  to  pull,  can  come  only  through  the  proper  as- 
similation of  information  and  knowledge  pertaining  to 
his  job,  which,  turning  first  into  confidence,  and  then 
into  enthusiasm,  builds  within  his  tissues  a  storage 
battery  of  sales  energy  and  loyalty  for  his  firm." 


Central -Station  Emblem  Combining 

Lighting  and  Power 

The  attractive  central-station  emblem  lately  adopted 
by  the  Hartford  (Conn.)  Electric  Light  Company,  illus- 
trates virtually  in  monogram  form  the  company's  ability 
to  supply  both  lighting  and  power  service.  The  trade- 
mark of  the  company  consists  of  a  circular  band  carry- 
ing the  initials  of  the  organization  and  the  word  "Serv- 
ice," the  band  being  broken  at  the  top  to  carry  the  neck 
and  base  of  a  gas-filled  lamp  formed  by  the  gap  and 
space  inside  the  ring.  An  electric  motor  of  modern 
design  occupies  the  center  of  the  emblem.  Badges  with 
this  emblem  are  worn  by  employees,  and  copies  of  it 
are  printed  on  the  company's  stationery  and  featured 
at  exhibitions  by  transparencies  and  signs.  The  trade- 
mark is  also  used  on  price  tags  in  the  company's  appli- 
ance exchange.  It  will  be  noted  that  besides  the  cus- 
tomary information  these  tags  give  the  cost  of  operat- 
ing the  device  by  the  hour,  and  the  terms  of  any  guar- 
antee that  accompanies  the  appliance. 


Made  bv 


Ser.ii  i^ 


Cost 


Amps, 


Cost  per  Hi 
Guarantee 


APPLIANCE  TAGS  SHOWING  HARTFORD  COMPANY  S  NEW  EMBLEM. 

NOTE   ALSO    SPACE    FOR   INDICATING    COST   OF   OPERATING 

THE  APPLIANCE  BY  THE  HOUR 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Sr lent i fie 
and  Kngi neeri ng  Press  of  the  World 


SINGLE-PHASE  POWER  SERVICE 

The  Role  of  the  Phase  Converter  in  Correcting  the 

Unbalancing  Effect  of  Large  Single-Phase 

Loads  on  a  Polyphase  System 

AMONG  the  interesting  and  important  papers  on 
single-phase  service  presented  at  the  recent  Phila- 
delphia meeting  of  the  American  Institute  of 
Electrical  Engineers  (see  Electrical  World,  Oct.  21, 
page  800),  the  paper  by  E.  F.  VV.  Alexanderson  and  G. 
H.  Hill  is  notevi'orthy  since  it  deals  in  a  concise  manner 
with  the  operation  of  the  "phase  converter"  wherever 
in  large  polyphase  systems  considerable  amounts  of 
single-phase  power  are  required,  and  it  is  necessary  to 
correct  the  unbalancing  effect  of  the  single-phase  load. 
The  use  of  the  phase  converter  greatly  extends  the  pos- 
sibility of  connecting  single-phase  loads  directly  to  a 
polyphase  system  provided  the  frequency  does  not  have 
to  be  changed. 

All  methods  of  phase  conversion  necessarily  involve 
the  storage  of  energy.  While  storage  of  energy  in  in- 
ductances and  condensers  is  very  convenient  for  high- 
frequency  currents,  yet  for  phase  conversion  of  low-fre- 
quency power  current  on  a  large  scale  only  one  type  of 
apparatus  is  to  be  considered,  that  is,  a  rotating  ma- 
chine which  stores  the  energy  in  the  mechanical  inertia 
of  the  rotor. 

The  phase  converter  may  be  considered  from  three 
different  viev^Tpoints,  the  first  being  as  a  motor-genera- 
tor. The  phase  converter  i§  built  as  a  quarter-phase 
induction  motor  or  synchronous  motor  with  a  squirrel 
cage;  one  phase  is  a  motor  phase  and  the  other  phase  is 
a  generator  phase.  The  input  of  the  motor  phase  is 
equal  to  the  output  from  the  generator  phase  and  in 
fact  identical  with  it,  with  the  only  difference  that  the 
momentary  values  of  current,  volts  and  energy  are  de- 
layed 0.25  cycle  in  one  winding  in  relatioii  to  the  other. 
The  squirrel  cage  is  the  medium  for  the  transfer  of 
energy,  and  the  mechanical  mass  of  the  rotor  provides 
the  energy  storage. 

But  what  causes  the  phase  difference  of  0.25  cycle 
between  the  energy  flow  in  the  two  phases?  Evidently 
whatever  means  are  provided,  the  result  of  these  means 
must  be  the  desired  flow  of  currents  through  the  wind- 
ings, and  therefore  the  means  must  consist  in  providing 
the  necessary  electromotive  forces  to  cause  these  cur- 
rents to  flow  through  the  windings.  One  method  of 
providing  these  emfs.  is  to  use  an  auxiliary  generato'- 
which  impresses  the  desired  emf.  on  the  windings,  or 
a  transformer  or  an  induction  regulator.  This  method 
is  used  in  the  phase  balancer  sets  recently  installed  by 
the  Philadelphia  Electric  Company.  This  type  is  the 
"shunt  converter."  Its  function  is  to  transfer  energy 
from  one  phase  to  another  in  a  polyphase  system  so  as 
to  neutralize  the  effect  of  single-phase  load  drawn  from 
the  same  system  in  another  place.  Another  method  is 
to  connect  the  windings  of  the  converter  with  reference 
to  the  source  of  power  and  the  load  in  such  a  way  that 
the  emfs.  are  furnished  automatically  by  the  source  of 
power.  This  leads  to  the  Alexanderson  series  con- 
verter. The  single-phase  circuit  is  in  series  with  one 
phase  of  the  converter.  The  function  of  the  series  con- 
verter is  not  to  correct  for  a  single-phase  load  that  has 


been  placed  on  a  polyphase  line  but  to  change  the  single- 
phase  load  into  a  polyphase  load  before  it  is  connected 
to  the  line. 

Secondly,  the  phase  converter  may  be  considered  as  a 
polyphase  generator.  A  single-phase  current  may  be 
mathematically  resolved  into  two  polyphase  components 
with  opposite  phase  rotation.  One  of  these  polyphase 
components  has  the  same  phase  rotation  as  the  power 
system  and  constitutes  a  legitimate  load  on  the  power 
system.  The  other  component,  which  has  the  opposite 
phase  rotation,  is  the  one  which  causes  the  unbalancing 
of  voltage.  This  component  must  be  neutralized  by  the 
phase  converter.  Hence  the  phase  converter  must  feed 
into  the  system  a  polyphase  current  which  has  opposite 
phase  rotation  to  the  system  and  is  equal  and  opposite 
to  the  component  of  the  single-phase  load  to  be  neu- 
tralized.     Hence   the  converter   should   be   a   polyphase 


FIG.     1 — PHASE-BALANCER     SETS 

machine,  preferably  synchronous,  and  means  are  to  be 
provided  for  forcing  a  current  to  flow  through  the 
windings  of  the  phase  machine  which  has  opposite 
phase  rotation  to  the  system.  This  current  is  to  be 
regulated  in  magnitude  and  phase  corresponding  to  the 
single-phase  load.  One  convenient  way  is  to  provide  a 
polyphase  generator  with  its  field  controlled  by  suitable 
regulators.  These  considerations  have  led  to  the  design 
of  the  shunt  converter  with  direct  connected  balancer 
and  regulators  such  as  used  by  the  Philadelphia  Elec- 
tric Company  (Fig.  1).  The  sets  consist  of  a  main 
converter  and  an  auxiliary  balancing  machine  which  is 
controlled  by  automatic  regulators.  The  main  con- 
verter is  mechanically  connected  to  a  generator  which 
is  called  a  balancer.  The  function  of  this  balancer  is 
to  circulate  polyphase  currents  of  the  desired  phase  and 
magnitude  in  the  windings  of  the  converter.  This 
auxiliary  generator  is  small  compared  to  the  converter 
because  its  output  is  used  only  to  overcome  the  losses 
and  inductive  drop  in  the  windings  of  the  main  con- 
verter. 

Thirdly,  the  phase  converter  may  be  considered  as  a 
transformer.  The  two  stator  windings  of  the  phase 
converter  represent  the  primary  and  secondary  of  a 
transformer.     The  squirrel  cage  rotor  is  a  medium  for 
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traiKslerrin«:  the  current  from  the  primary  to  the  sec- 
ondary and  the  characteristics  of  the  phase  converter 
as  a  transformer  differs  from  the  ordinay  transformer 
only  by  the  fact  that  the  time  phase  of  the  secondary  is 
0.25  cycle  from  the  time  phase  of  the  primary.  This 
displacement  of  time  phase  is  due  to  the  time  required 
for  the  squirrel  cage  to  rotate  through  the  angle  cor- 
responding to  the  location  of  the  primary  and  secondary 
windings  of  the  stator.  The  analogy  between  the  phase 
converter  and  a  transformer  may  be  driven  pretty  far, 
as  is  interestingly  shown  in  the  original  paper.  The 
impedance  of  the  converter  when  considered  as  a  trans- 
former is  the  same  as  the  stationary  impedance  of  the 
same  machine  measured  as  an  induction  motor  at  stand- 
still. 

In  regard  to  efficiency  and  size,  the  phase  converter 
can  be  considered  as  being  in  the  same  class  as  the 
synchronous  condenser.  In  fact  it  has  substantially  the 
same  structure,  the  difference  being  that  the  squirrel 
cage  which  is  usually  employed  in  the  synchronous  con- 
densers to  counteract  hunting  becomes  in  the  phase  con- 
verter the  main  rotor  winding,  while  the  field  winding 
of  the  synchronous  condenser  is  reduced  to  a  small 
winding  sufficient  to  carry  no-load  excitation.  Due  to 
the  similarity  in  structure  the  same  machine  can  act 
as  a  synchronous  condenser  and  phase  converter  at  the 
same  time  if  the  windings  are  proportioned  for  this 
purpose. 

The  shunt  converter  is  of  particular  value  in  those 
cases  when  it  is  expected  that  single-phase  load  may  be 
drawn  from  different  phases  of  a  polyphase  system.  In 
such  cases  unbalancing  of  the  single-phase  load  will  be 
partly  neutralized  and  it  will  be  necessary  to  convert 
only  the  difference  between  the  single-phase  loads. 
There  are,  on  the  other  hand,  cases  where  the  series 
phase  converter  can  be  used  to  best  advantage.  Those 
are  cases  when  it  is  desired  to  convert  the  single-phase 
load  at  the  point  where  it  is  connected  to  the  polyphase 
system.  The  series  converter  has  in  that  case  the  ad- 
vantage of  simplicity,  as  the  arrangement  is  automatic 
and  no  auxiliary  generator  or  voltage  regulator  is 
needed.  In  cases  where  a  single  electric  welding  ma- 
chine or  arc  furnace  is  to  be  fed  from  a  polyphase  sys- 
tem, the  series  converter  should  be  recommended.  If 
such  an  installation  has  been  made  with  a  series  con- 
verter in  order  to  insure  the  lowest  first  cost,  and  it 
should  be  desired  to  add  other  furnaces  to  the  other 
phases,  the  same  converter  might  be  used  as  a  shunt 
converter  without  any  increase  of  converter  capacity 
but  with  the  addition  of  suitable  regulating  devices. 


Generators,  Motors  and  Transformers 

Parallel  Operation  of  Frequency-Changer  Sets. — F. 
D.  Newbury. — The  parallel  operation  of  frequency- 
changer  sets,  consisting  of  a  synchronous  motor  of  one 
frequency  driving  a  synchronous  generator  of  another 
frequency,  requires  that  both  the  motors  and  the  gen- 
erators shall  respectively  be  in  synchronism.  The 
methods  of  mechanically  adjusting  and  synchronizing 
frequency-changer  sets  of  this  kind  are  described  and 
notes  are  added  on  starting  and  stopping  such  sets. — 
Elec.  Jour.,  November,  1916. 

Lamps  and  Lighting 

Emissive  Power  of  Tungsten  for  Short  Wave 
Lengths. — E.  0.  Hulbert. — A  brief  account  of  an  in- 
vestigation carried  out  at  the  Nela'  Research  Labora- 
tories on  the  variations  in  the  emission  power  of  tung- 
sten between  wave  lengths  3200  and  5500  angstr.  for 
true  temperatures  1746  to  2785  deg.  abs.  The  chief 
results  are  given  in  a  table.     The  change  in  the  emis- 


sive power  with  temperature  was  determined  by  draw- 
ing the  "isochromes,"  i.e.,  the  curves  for  a  constant 
wave  length  showing  the  relation  between  the  logarithm 
of  the  energy  emitted  and  the  reciprocal  of  the  tempera- 
ture. The  isochromes  were  found  to  be  straight  lines 
within  the  error  of  experiment.  Calculations  based  on 
the  determinations  of  the  slopes  of  these  lines  showed 
that  the  emissive  power  increased  as  the  temperature 
decreased  for  all  the  wave  lengths  under  investigation. 
The  data  further  indicated  that  the  rate  of  increase 
of  emissive  power  with  decrease  of  temperature  became 
greater  as  the  wave  length  became  shorter. — Journal 
Franklin  Inst.,  November,  1916. 

Generation,  Transmission  and  Distribution 

Electric  Power  Supply  on  the  Northeast  Coast  of 
England. — R.  P.  Sloan. — A  paper  read  before  Section 
G  of  the  British  Association.  There  is  now  a  uniform 
system  of  power  supply  on  the  northeast  coast  of  Eng- 
land, with  an  area  of  1400  square  miles.  The  distance 
between  the  northern  and  southern  extremities  of  the 
transmission  system  is  70  miles,  and  it  is  now  possible 
to  obtain  electricity  on  the  same  system  as  regards  fre- 
quency and  voltage  throughout  practically  the  whole  of 
the  area.  The  main  transmission  and  distribution  sys- 
tem is  a  three-phase  system  with  a  frequency  of  40 
cycles  per  second,  and  the  working  pressure  is  20,000 
volts.  The  capacity  of  plant  installed  represents  about 
one-ninth  of  that  in  public  supply  stations  in  the  United 
Kingdom,  but  as  the  northeast  coast  power  companies 
are  working  at  a  more  constant  load — i.e.,  a  better 
"load  factor" — the  electricity  actually  generated  is 
about  one-fifth.  The  total  horsepower  at  present  being 
supplied  is  343,000.  The  supply  of  electricity  for  trac- 
tion and  to  coal  mines  is  discussed.  One  of  the  most 
interesting  features  of  the  problem  that  had  to  be  dealt 
with  was  the  utilization  of  the  waste  heat  in  the  dis- 
trict. The  counties  of  Northumberland  and  Durham 
and  the  North  Riding  of  Yorkshire  produce  some  7,500,- 
000  tons  of  coke  per  annum,  and  the  retort  type  of  coke 
oven  has  made  rapid  progress.  The  waste  heat  from 
these  ovens  and  from  the  blast  furnaces  and  the  exhaust 
steam  from  blowing  engines  in  the  Cleveland  district 
form  a  considerable  source  of  power.  The  problem  of 
the  utilization  of  this  waste  heat  has  been  solved  by 
the  establishment  of  local  generating  stations,  where 
such  surplus  power  is  available.  These  plants  feed  into 
the  main  power  companies'  system,  and  the  stations 
work  in  parallel  with  the  five  main  generating  stations 
of  the  power  companies.  The  power  company  need  in- 
stall no  spare  plant  in  any  of  the  waste  heat  stations 
connected  to  its  system,  being  able  to  meet  any  varia- 
tion of  load  by  means  of  its  coal-fired  stations,  which 
also  act  as  standby  against  any  breakdown.  Moreover, 
the  power  company,  having  a  market  for  current  many 
times  greater  than  the  output  of  any  individual  waste- 
heat  station,  is  able  to  run  such  stations  continuously 
at  their  maximum  output  capacity,  so  utilizing  com- 
pletely all  the  current  that  can  be  produced  therein, 
whereas  it  is  impossible  to  conceive  the  power  require- 
ment of  an  individual  coke-oven  and  colliery  installation 
coinciding  even  approximately  over  twenty-four  hours 
with  the  amount  of  gas  or  waste  heat  available.  There 
are  now  eleven  waste-heat  stations  in  operation  in  the 
northeast  coast  area,  and  the  waste  heat  available  is 
sufficient  for  the  generation  of  an  amount  of  power 
very  considerably  in  excess  of  that  required  by  the  col- 
liery owners.  During  the  year  1915  two  of  these  sta- 
tions alone  turned  out  40,000,000  kw.-hr.,  of  which  only 
10,000,000,  or  25  per  cent,  was  required  for  the  work- 
ing of  the  collieries,  the  remaining  30,000,000  being 
delivered  into  the  mains  of  the  power  supply  company. 
The  total  coal  saving  due  to  utilization  of  waste  heat 
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n  the  northeast  coast  now  amounts  to  some   150,000 
ons  per  annum. — London  Electrician,  Sept.  22,  1916. 

Installations,  Systems  and  Appliances 

Electricity  in  Small  Households. — W.  B.  Smith. — A 
)aper  illustrated  by  diagrams  read  before  the  Greenock 
Electrical  Society.  The  author  gives  a  diagram  show- 
ng  for  conditions  in  Great  Britain  the  annual  cost  of 
ighting  and  installations  for  houses  of  from  two  to 
light  apartments,  wired  in  steel  tubing  and  wood  casing 
■espectively,  also  a  diagram  of  the  annual  electric  light 
)ills  for  various  sizes  of  houses  and  another  diagram 
howing  the  variation  of  the  bills  from  month  to  month. 
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'IG.    2 — DAILY    LOAD    DEMAND     (DURING    WINTER)     FOR    SMALL 
DWELLING   HOUSE 

ie  then  takes  up  the  discussion  of  "small-current"  do- 
nestic  appliances  and  gives  a  diagram  of  the  annual 
ixed  charge  for  different  sizes  of  houses.  The  recent 
(oom  in  electric  heating  in  England  is  undoubtedly  due 
0  the  advent  of  a  reliable  electric  "fire"  giving  radiant 
IS  well  as  convected  heat.  In  actual  heating  value, 
lectricity  is  seriously  handicapped  when  placed  along- 
ide  coal  and  gas.  From  each  unit  of  electric  energy 
tnly  3419  B.t.u.  can  be  produced,  so  that  at  1.5  cents 
ler  kilowatt-hour  2  cents'  worth  of  electricity  gives  4.550 
J.t.u. ;  2  cents'  worth  of  gas  at  72  cents  per  1000  cu.  ft 
las  a  heat  value  of  about  four  times  this  amount;  while 
or  coal  at  $6.25  per  ton  the  same  cost  would  yield 
05,000  heat  units,  or  more  than  twenty  times  the  num- 
)er  of  B.t.u.  But  the  excellent  efficiency  of  electricity 
or  heating  enables  it  to  compete  in  point  of  cost  with 
fas  at  least,  and  although  more  costly  than  heating  by 
oal  fire,  its  other  advantages  would  certainly  recom- 
nend  it  in  preference  to  the  coal  fire.  It  is  estimated 
hat  about  1.5  watts  per  cubic  foot  is  necessary  for  the 
slectric  heating  to  raise  the  temperature  by  about  12 
leg.  Fahr.  in  one  hour;  but  half  of  this  expenditure  of 
inergy  suffices  to  maintain  that  degree  of  heat.  In  a 
•oom  14  ft.  by  12  ft.  by  10  ft.  in  size,  the  capacity  of 
he  heater  required  would  be  2.5  kw.,  which  could  be 
■educed  to  about  1  kw.  after  the  first  few  hours.  Elec- 
ric  cooking  is  next  discussed.  In  a  small  household  of 
hree  persons  where  the  cooking  is  done  by  electricity, 
md  where  electric  heaters  are  used  for  occasional  heat- 
ng  of  rooms,  the  diagram  in  Fig.  2  would  apply  for  a 
vinter  day.  In  this  case,  the  lighting  consumption  is 
>.6  kw.-hr.  per  day,  costing  3.6  cents  per  day  at  6  cents 
)er  kilowatt-hour.  The  consumption  for  heating  and 
looking  is  4.5  kw.-hrs.  per  day,  costing  6.75  cents  at 
-.5  cents  per  kilowatt-hour.  For  a  day  in  summer  the 
lost  would  obviously  be  much  less.  In  this  case  the 
laily  load  factor  for  lighting  works  out  at  3  per  cent, 
vhile  with  the  cooking  and  supplementary  heating,  the 
oad  factor  is  raised  to  10  per  cent  for  the  .same  house. 


The  average  price  paid  for  the  whole  supply  works  out 
at  a  little  more  than  2  cents  per  kilowatt-hour. — Lon- 
don Electrician,  Oct.  20,  1916. 

Miscellaneous 

Self-Luminous  Paint. — W.  S.  Andrews. — Certain 
fluorescent  and  phosphorescent  and  mineral  compounds, 
especially  zinc  sulphide,  are  so  sensitive  to  radioactivity 
that  they  show  luminescence  when  brought  near  radium. 
Crookes'  spinthariscope  (Fig.  3)  is  based  on  this  fact. 
This  device  consists  of  a  little  dark  chamber  inclosing  a 
disk  of  cardboard  that  is  coated  with  zinc  sulphide.  A 
small  wire  is  fixed  above  the  disk  so  that  one  end  of  it 
is  very  close  to  the  sulphide  but  not  touching  it  and  a 
microscopic  speck  of  a  salt  of  radium  is  attached  to  this 
end  of  the  wire.  When  this  combination  is  observed 
through  a  magnifying  lens  of  proper  power,  the  zinc 
sulphide  is  seen  to  be  perpetually  scintillating  with  in- 
numerable little  stars  in  the  vicinity  of  the  radium.  This 
appearance  is  caused  by  the  alpha  rays  that  are  dis- 
charged from  the  radium  with  tremendous  velocity,  some 
of  which  bombard  the  sulphide  like  atomic  cannon  balls, 
every  hit  producing  a  flash  of  light  on  the  target.  By 
mixing  a  very  minute  amount  of  a  radium  salt  with 
finely-powdered  zinc  sulphide  and  a  suitable  adhesive  a 
luminous  paint  is  obtained.  It  is  used  on  the  hands  and 
dials  of  watches  and  clocks,  on  the  pointers  of  aero- 
plane compasses,  on  electric  switch  boxes,  etc.  It  should 
not  be  confounded  with  the  older  Balmain's  luminous 
paint,  the  base  of  which  is  a  special  preparation  of 
phosphorescent  calcium  sulphide,  and  which  requires  the 
excitation  of  a  strong  light  to  make  it  shine.  It  absorbs 
the  luminous  radiation  and  then  emits  it  again  as  a  soft 
phosphorescent  glow  which  gradually  fades  away,  so 
that  in  the  course  of  a  few  hours  it  ceases  to  be  visible 
until  again  excited  to  phosphorescence.  The  self-lumi- 
nous radioactive  paint  differs  entirely  from  the  above  in 
containing  within  itself  its  own  exciting  power,  so  that 
it  continues  to  shine  indefinitely  even  when  kept  in  per- 
petual darkness.  Radium  has  a  "half  period"  decay  of 
1750  years,  hence  the  radium  in  the  paint  is  everlasting 
for  all  practical  purposes,  but  the  amount  of  luminous 
quality  locked  up  in  the  zinc  sulphide  is  exhausted  in 
time.  By  increasing  the  ratio  of  radium  salt  to  zinc 
sulphide  in  the  paint,  the  luminescence  is  increased,  but 


FIG.     3 — DIAGRAM     OF     THE     SPINTHARISCOPE 

the  useful  life  is  reduced.  For  army  and  navy  purposes 
the  United  States  government  calls  for  a  guarantee  on 
self-luminous  paint  that  it  shall  maintain  an  undimin- 
ished luminosity  for  two  years.  Thorium  is  also  radio- 
active and  may  be  used  together  with  radium  in  the 
paint.  Meso-thorium,  from  which  radio-thorium  is 
evolved,  is  a  by-product  of  the  incandescent  gas  mantle 
industry  and  on  account  of  its  relative  cheapness  as 
compared  with  radium  it  is  now  being  used  extensively 
either  by  itself  or  combined  with  radium  in  the  produc- 
tion of  self-luminous  paints.— Gew.  Elec.  Rev.,  Septem- 
ber. 1916. 
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(i.  Douglas  Joiu's,  who  has  been  elor 
tiical   oiifrinoer  of  the   CJaliforiiia   State 
DopartnuMit  of  KiiKineeiinf?  for  the  past 
six  years,  has  tendered  his  resignation. 

Hjalmar  Hertz,  president  of  the  ]»iehl 
Manufaeturiny:  C'onipany  of  Elizabeth, 
N.  J.,  has  been  appointed  by  President 
R.  K.  Sheppard  of  the  Associated  Man- 
ufacturers of  Electrical  Supplies  as  the 
representative  of  the  association  in  the 
Chamber  of  Commerce  of  the  United 
States. 

E.  H.  Jacobs  has  been  appointed  chief 
engineer  for  the  Electrical  Enj?ineers 
Equipment  Company  of  Chicag,o.  Mr. 
Jacobs  is  a  graduate  of  the  University 
of  Michigan  and  had  seventeen  years' 
experience  with  the  General  Electric 
Company  at  Schenectady,  N.  Y.,  as  de- 
signing engineer  of  station  control  ap- 
paratus. 

Edward  Hammett  has  resigned  as 
vice-president  and  general  manager  of 
the  Sheboygan  (Wis.)  Electric  Com- 
pany to  become  associated  vi'ith  a  group 
including  August  Westermeyer,  who 
was  formerly  auditor  of  the  company,  in 
the  purchase  of  the  plant  of  the  North- 
ern Furniture  Company  of  Sheboygan. 
Before  coming  to  Sheboygan  Mr.  Ham- 
mett was  connected  with  the  Electric 
Supply  Company  of  Pittsburgh.  He  is 
a  native  of  Wheaton,  111.,  and  was  grad- 
uated from  Northwestern  University, 
Chicago.  He  has  been  connected  with 
the  Sheboygan  Electric  Company  for 
the  last  seven  years,  first  as  superin- 
tendent of  railways  and  later  as  gener- 
al manager.  Following  the  recent  pur- 
chase of  the  company  by  the  Kelsey- 
Brewer  Company  of  Grand  Rapids 
Mich.,  Mr.  Hammett  was  appointed 
vice-president  and  general  manager. 

J.  C.  Causland,  the  president-elect  of 
the  Association  of  Railway  Electrical 
Engineers,  received  his  early  experi- 
ence in  the  electrical  industry  in  the 
employ  of  a  small  central  station,  the 
Grand  Ridge  (111.)  Electric  Light  & 
Power  Company.  After  nearly  two 
years'  service  with  this  company  he  be- 
came connected  with  the  Pennsylvania 
Railroad  in  1895.  During  his  twenty 
years  of  service  for  this  railroad  he  has 
risen  to  the  position  of  chief  electrical 
engineer   of  the   Chicago  Terminal   Di- 
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Samuel  M.  Heffner  of  Providence,  R. 

I.,  has  been  appointed  manager  of  the 
Meredith  (N.  H.)  Electric  Light  Com- 
pany. 

Ralph  G.  Macy,  superintendent  of  the 
East  Side  municipal  electric  plant  in 
Norwalk,  Conn.,  has  handed  in  his  resig- 
nation to  take  effect  Jan.  1. 

C.  D.  Montieth  has  been  appointed 
commercial  manager  of  the  Missoula 
(Mont.)  Light  &  Water  Company  to 
succeed  Hugh  M.  Ferguson,  recently 
resigned. 

Day  Baker,  who  has  been  prominent 
in  electric-vehicle  promotion  activity  in 
New  England,  has  resigned  as  New 
England  representative  for  the  General 
Vehicle  Company. 

Walter  H.  Monroe,  former  manager 
of  the  Port  Arthur  (Tex.)  Light  & 
Power  Company,  has  been  appointed 
manager  of  the  Paris  plant  of  the  Texas 
Light   &   Power  Company. 

P.  H.  Bailey,  who  has  been  commer- 
cial manager  of  the  Harrisburg  (Pa.) 
Light  &  Power  Company,  has  resigned 
to  accept  a  position  as  sales  manager 
for  the  Moorhead  Knitting  Company  of 
Harrisburg,  Pa. 

Hugh  M.  Ferguson,  manager  of  the 
commercial  department  and  steam- 
heating  business  of  the  Missoula 
(Mont.)  Light  &  Water  Company,  has 
resigned  to  accept  a  position  with  the 
Utah  Power  &  Light  Company  of  Salt 
Lake  City,  Utah,  where  he  will  have 
charge  of  the  steam-heating  business. 

Glenn  Wilson,  for  the  last  seven 
years  in  charge  of  the  specialty  depart- 
ment of  the  Cutler-Hammer  Manufac- 
turing Company  in  the  East,  has  re- 
signed  to  accept  a  position  with  the 
Franklin  Electric  Manufacturing  Com- 
pany; Hartford,  Conn.,  manufacturers 
of  incandescent  lamps.  Mr.  Wilson  will 
represent  the  Franklin  company  in 
western  New  York  State,  with  head- 
quarters at  Buffalo. 


Obituary 

John  M.  Connelly,  advertising  mana- 
ger of  the  Denver  Gas  &  Electric  Light 
Company  and  well  known  as  a  news- 
paper man  and  central-station  expo- 
nent, died  on  Oct.  31,  at  the  age  of 
forty-two  years.  Mr.  Connelly  entered 
the  service  of  the  Denver  Gas  &  Elec- 
tric Light  Company  in  1903  in  the  pub- 
licity department,  and  was  from  that 
time  forward  closely  identified  with  the 
work  of  building  up  the  big  public  serv- 
ice company.  Mr.  Connelly  had  long 
been  in  ill  health,  but  a  series  of  re- 
lapses, increasingly  frequent  during  tho 
last  five  years,  never  robbed  him  of  his 
cheerfulness    nor    prevented   him    from 


being  always  at  the  service  of  his 
friends.  Mr.  Connelly  was  buried  on 
Nov.  .'J.  The  members  of  the  Dart- 
mouth Alumni  Association,  the  Uni- 
versity Club,  the  Denver  Advertising 
(^lub  and  the  employees  of  the  Denver 
Gas  &  Electric  Light  Company  attend- 
ed the  services  in  a  body.  Many  of 
Denver's  prominent  men  were  also 
present.  The  offices  of  the  Denver  Gas 
&  Electric  Light  Company  were  closed 
between  12  and  1  o'clock  oa  Friday  as 
a  tribute  to  Mr.  Connelly. 

Edward  West  Hammer,  a  widely 
known  electrical  engineer  and  one  of 
the  founders  of  the  Cutler-Hammer 
Company  of  Milwaukee,  died  at  Cleve- 
land, Ohio,  on  Nov.  7,  after  an  illness 
of  only  three  weeks.  For  the  past  two 
years  Mr.  Hammer  had  been  manager 
of  the  business-efficiency  department  of 
the  National  Lamp  Works  at  Nela 
Park,  Cleveland,  which  he  had  insti- 
tuted. Mr.  Hammer  was  born  on  July 
25,  1867,  near  Des  Moines,  Iowa,  and 
was  educated  in  electrical  and  civil  en- 
gineering at  Iowa  State  College,  Ames, 
Iowa.  His  earliest  connection  with  the 
electrical  business  was  with  the  street 
railway  company  at  Des  Moines,  where 
he  afterward  became  general  superin- 
tendent. About  twenty-five  years  ago, 
with  Harry  Cutler,  Mr.  Hammer  organ- 
ized the  Cutler-Hammer  Company, 
which  quickly  reached  a  position  of 
manufacturing  importance.  Mr.  Ham- 
mer's business  activities  were  surpris- 
ingly varied.  He  had  owned  and  oper- 
ated a  hotel  in  Chicago,  had  managed 
factories,  and  was  president  of  the 
General  Engineering  &  Construction 
Company,  Chicago,  which  installed  au- 
tomatic telephone  systems  in  Chicago, 
Lincoln,  Neb.;  Butte,  Mont.,  and  other 
places  in  the  West  and  Middle  West. 
About  five  years  ago  he  served  as  con- 
sulting engineer  for  an  electric  traction 
project  in  Salt  Lake  City,  Utah.  Mr. 
Hammer's  business  success  was  due 
largely  to  his  exceptional  faculty  for 
handling,  analyzing  and  retaining  facts 
and  figures,  and  in  drawing  accurate 
conclusions  from  them.  He  had  a  most 
kindly  and  sympathetic  nature,  and  his 
untimely  death  will  be  felt  as  a  per- 
sonal loss  by  hundreds  of  his  former 
associates. 
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NEW  APPARATUS  AND  APPLIANCES 

A  Record  of  Latest  Developments'  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Meter  Testing  Blocks 

To  simplify  the  installing,  changing 
and  testing  of  watt-hour  meters,  which 
are  used  in  combination  with  current 
transformers  or  with  current  and  po- 
tential  transformers,   the   States   Com- 
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FIG.    1- 


-USING    TESTING    JACK    AND    CON- 
SUMER'S  LOAD 


FIG.    2 — TESTING    JACK    INSERTED 
METER-TESTING  BLOCK 


IN 


and  a  metal  cover  fastened  by  wing 
nuts.  A  disconnecting  terminal  to  fa- 
cilitate the  connecting  of  standard  and 
load  is  used  when  testing  with  artifi- 
cial or  phantom  load.  A  test  jack  shown 
in  use  (Fig.  2)  is  also  provided  so  that 
a  standard  instrument  may  be  connect- 
ed to  the  customer's  load  without  in- 
terrupting service.  It  is  stated  that 
when  this  jack  is  inserted  as  shown  the 
current  will  be  automatically  shunted 
to  the  standard  without  any  possibility 
of  opening  the  circuit  or  otherwise 
causing  trouble.  The  test  block  may 
also  be  used  for  testing  polyphase  me- 
ters. Fig.  1  illustrates  the  using  of  the 
testing  jack  and  consumer's  load,  with 
the  current  elements  in  series  and 
shunts  in  multiple. 


Improvements  in  Street 
Lighting  Fixtures 

An  arrangement  for  fastening  re- 
flectors to  porcelain  bodies  of  street- 
hoods  has  been  developed  by  the  George 
Cutter  Company  of  South  Bend,  Ind. 
The  fixtures  shown  in  the  accompany- 
ing illustrations,  it  is  claimed,  are  suit- 


pany,  19  New  Park  Avenue,  Hartford, 
Conn.,  offers  a  new  type  of  connection 
and  test  blocks.  The  test  block  is  ar- 
ranged with  a  row  of  insulated  thumb- 
screws which  are  normally  screwed 
down  to  complete  the  connections  be- 
tween the  line  and  the  meter.  When 
the  thumbscrews,  which  are  in  the  cir- 
cuit with  the  current  transformer  leads, 


FIG. 


REGENT    FILM    SOCKET 


are  unscrewed,  the  transformers  are 
automatically  short-circuited.  By  fur- 
ther unscrewing  the  same  thumbscrews, 
the  current  element  of  the  meter  be- 
comes disconnected  from  the  trans- 
former. 

The  test  blocks  have  a  porcelain  base 


able  for  either  multiple  or  high-voltage 
series  systems.  The  streethood  con- 
sists of  an  iron  canopy,  porcelain  body, 
socket  and  reflector.  The  porcelain 
body  is  ventilated,  providing  a  free  cir- 
culation of  cool  air  at  the  socket  and 
lamp  terminals  when  the  type  "C"  gas- 
filled  lamp  is  used.  For  series  circuits, 
film  sockets  must  be  provided  with  a 
cut-out  film  which  will  not  be  suscepti- 
ble to  this  great  heat.  When  a  lamp 
goes  out  it  is  absolutely  essential  that 
the  cut-out  films  puncture  at  a  uniform 
voltage,  thus  preventing  the  damaging 
lamp-destroying  surge  which  occurs  at 
the  moment  before  the  circuit  is  re- 
established. 

To  prevent  rust  and  corrosion  when 


enameled  steel  reflectors  are  chipped, 
this  company  covers  its  reflectors  with 
a  very  tough,  wear-resisting  coatinn;  of 
green  enamel  for  the  top  surface  and  a 
correspondingly  tough  white  reflecting 
surface.  This  combination  has  proven 
to  be  a  great  improvement  over  a  more 


FIG.   2- 


-HINGED    HOLDER   FASTENED   TO 
REFLECTOR 


brittle  coating.  To  prevent  chipping  at 
the  heel  where  it  is  fastened  to  the  por- 
celain body,  a  copper  heel  is  burnished 
over  the  inner  edge  of  the  enamel  heel 
and  the  binding  screws  set  into  this. 

Snow  and  sleet  are  kept  from  col- 
lecting on  the  top  of  the  reflector  by  a 
bowl  type  of  design  called  the  "Radial 
Bowl."  This  not  only  furnishes  better 
drainage,  it  is  claimed,  but  also  pro- 
vides a  far  better  distribution  of  light 
for  both  old-style  series  and  the  new- 
style  nitrogen-filled  lamp.  As  shovvTi  in 
Fig.  2,  a  hinged  holder  may  be  fastened 
to  the  reflector  so  that  the  strain  caused 
by  the  additional  weight  of  the  globe  or 
reflector  will  not  have  an  injurious  ef- 
fect.    Streethoods  of  this  type  may  be 
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-BOULEVARD    TELESCOPE    BRACKET 


suspended  from  an  ornamental  bracket 
attached  to  a  pole,  or  may  swing  over 
the  center  of  the  street  from  a  strand 
suspension,  to  which  they  are  fastened 
with  a  cable  clamp.  The  Boulevard 
telescope  bracket  shown  in  Fig.  3  is 
typical  of  those  which  can  be  used  for 
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the  bracket  type  of  su.speiusioii.  This 
hiaeket  is  made  in  5-ft.  lengths,  and 
can  be  extended  to  7  ft.  It  is  also  made 
in  other  sizes  as  required. 


Portable  D'Arsonval 
Galvanometer 

The  Leeds  &  Northrup  Comjjany, 
41)01  Stenton  Avenue,  Philadelphia,  has 
brought  out  a  portable  D'Arsonval  gal- 
vanometer with  a  sensitivity  such  that 
1  volt  through  a  resistance  of  1  meg- 
ohm will  cause  a  deflection  of  one  scale 
division.  The  scale  divisions  are  1  milli- 
meter wide.  The  resistance  of  the  gal- 
vanometer is  about  225  ohms  and  the 
period  2.5  sec.  The  instrument  is  par- 
tially damped  on  open  circuit.  It  is  ar- 
ranged to  be  very  satisfactorily  damped 


PORTABLE      GALVANOMETER      WITH 
PENDED   MOVEMENT 


sus- 


when  used  with  ordinary  Wheatstone 
Bridge  combinations,  and  is  critically 
damped  on  an  external  resistance  of 
about  200  ohms.  The  galvanometer 
system  is  of  the  suspended  type  mount- 
ed in  a  box  3  in.  wide,  5  in.  long  and 
3  in.  deep.  The  magnet  is  permanently 
fastened  to  the  under  side  of  the  top  of 
the  box,  which  is  of  specially  selected 
steel.  The  moving  system  is  contained 
in  a  separate  unit  which  can  be  easily 
removed  from  the  box  for  examination 
or  repair.  Two  screws  secure  the  sys- 
tem casing  to  the  box  and  at  the  same 
time  complete  the  connections  between 
the  binding  posts  and  the  galvanom- 
eter. The  coil  is  rectangular  in  shape. 
The  suspensions  are  single  strands  of 
phosphor  bronze  strip  and  are  fastened 
at  their  outer  ends  to  springs.  These 
springs  take  up  the  strain  which  would 
otherwise  exist  in  the  suspensions  when 
the  instrument  is  subjected  to  jars.  The 
suspensions  are  thus  protected  against 
breakage  except  in  cases  of  excessive 
jars.  The  top  covering  contains  a  glass-' 
covered  aperture  through  which  the 
pointer  and  scale  are  viewed,  and  also 
an  adjusting  screw  for  bringing  the 
pointer  to  zero. 


Single  and  Multi-Stage  Steam 
Turbines 

steam  turbines  in  sizes  from  1  to 
5000  hp.  are  now  being  made  by  tlie 
Moore  Steam  Turbine  Corporation  of 
Wellsville,  N.  Y.  The  single-stage  unit 
built  by  this  company  consists  of  a 
single  velocity  stage  made  up  of  a  set 
of  diverging  expanding  nozzles  and  a 
wheel  carrying  two  roAvs  of  moving 
blades,  with  a  set  of  stationary  revers- 
ing vanes  following  the  first  row  of 
moving  blades.  The  multi-stage  unit 
consists  of  the  same  single  velocity 
stage  used  in  the  single-stage  turbine, 
followed  by  two  or  more  single-pres- 
sure stages.  Each  of  these  single 
stages  consists  of  a  set  of  nozzles  and 
a  wheel.  A  feature  obtained  by  the 
use  of  a  velocity  stage  for  the  first 
stage  is  on  account  of  the  comparative- 
ly large  drop  in  pressure  in  the  first 
stage  it  is  much  less  difficult  to  ef- 
fectively pack  the  shaft  against  leak- 
age at  the  high-pressure  end  of  the 
turbine.  Non-condensing  turbines  in 
small  sizes  are  usually  of  the  single 
velocity  stage  type,  while  the  larger 
sizes  are  of  the  three  or  five-stage  or 
multi-stage  type.  Condensing  turbines 
up  to  500  hp.  are  built  as  five  or  seven- 
stage  machines  and  a  larger  number 
of  stages  are  used  for  500  to  1000-hp. 
machines. 

The  turbine  casings  are  in  all  in- 
stances split  horizontally  so  that  the 
upper   half   can   be   removed,   exposing 


.shaft  are  of  steel,  and  the  first  stage 
wheel  is  of  built  up,  or  solid  forged  con- 
struction. Tlie  single-pressure  stage 
wheels  are  machined  from  solid  steel 
plates.  The  buckets  are  of  steel  drawn 
or  machined  perfectly  smooth,  and  set 
into  a  dovetailed  groove  in  the  periph- 
ery of  the  wheel.  The  buckets  can  be 
easily  removed  when  it  is  necessary  to 
renew  them.  Liberal  clearances  over 
the  buckets  are  used  (about  0.5  in.) 
and  liberal  endwise  clearances,  also, 
with  the  further  provision  that  the  side 
of  the  wheel  and  not  the  buckets  will 
rub,  should  the  rotor  become  displaced 
in  an  endwise  direction.  The  nozzles 
on  the  first  stage  are  made  of  bronze 
and  are  of  the  diverging,  expanding 
type  cast  and  finished  accurately  to 
size  and  then  recast  into  a  cast-iron 
ring  which  is  attached  to  the  steam  end 
casting.  The  nozzles  of  the  second  and 
following  stages  are  formed  by  casting 
sheet-metal  strips  into  the  diaphragms. 
These  nozzles  are  broached  out  to  the 
exact  size  required.  This  method  of 
manufacture,  it  is  claimed,  results  in  a 
perfectly  smooth  and  highly  efficient 
nozzle. 

Reversing  vanes  are  used  between 
the  two  rows  of  moving  buckets  of  the 
first-stage  wheel.  These  are  set  into  a 
bored  dovetailed  groove  in  the  steam 
end  casting,  and  held  securely  in  place 
by  suitable  attachments.  The  bearings 
are  of  suitable  type  for  high-speed  serv- 
ice, and  are  provided  with  ring  or 
forced  lubrications,  or  both,  depending 


the  rotor  for  inspection  or  removal. 
The  diaphragms  are  also  divided  hori- 
zontally, and  the  two  halves  attached 
permanently  to  the  upper  and  lower 
halves  of  the  casing,  so  that  when  the 
upper  half  casing  is  lifting  the  upper 
half  diaphragm  comes  with  it,  leaving 
the  rotor  removable.  The  diaphragm 
halves  are  held  in  the  casing  by  a  set 
of  special  tapered  screwed  plugs  in- 
serted in  the  vertical  joint  while  the 
diaphragm  and  casing  are  held  rigidly 
in  a  fixture  specially  designed  for  this 
purpose. 

The  rotor  consists  of  a  single  velocity 
stage  wheel  carrying  two  rows  of  mov- 
ing buckets,  followed  by  two  or  more 
single-pressure  stage  wheels,  all  mount- 
ed on  the  same  shaft.    The  wheels  and 


SECTION  THROUGH   MULTI-STAGE 
TURBINE 


upon  the  size  of  turbine  and  operating 
conditions.  There  is  no  appreciable 
thrust,  it  is  declared,  in  the  turbine 
rotor,  but  in  order  to  maintain  it  in 
the  correct  operating  position  in  the 
smaller  size,  thrust  collars  of  steel  are 
provided.  These  collars  are  adjustable 
so  the  endwise  position  of  the  rotor  can 
be  changed  if  desired,  and  the  running 
clearance  between  the  collars  and  the 
ends  of  the  bearing  can  be  altered  to 
take  up  wear.  In  the  larger  sizes  the 
Kingsbury  thrust  bearing  is  used.  This 
bearing  consists  of  small  blocks  faced 
with  babbitt  and  pivoted  so  the  blocks 
will  have  a  uniform  bearing.  This  bear- 
ing is  easily  lubricated  and  will  stand 
heavy  pressures  if  necessary  without 
heating. 
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The  governor  used  is  of  the  direct- 
connected  type,  mounted  on  the  end  of 
the  turbine  shaft,  and  actuates  a  steam- 
regulating  valve  through  a  lever  con- 
nection. Where  extremely  close  regu- 
lation is  required,  as  in  the  case  of 
generator  units,  the  makers  recommend 
an  oil  relay  governor,  w^hich  is  highly 
sensitive  and  specially  designed  for 
close  regulation.  A  Jahns  governor  is 
used  to  actuate  the  oil  relay  control. 
In  this  governor  the  weights  are  so  ar- 
ranged that  the  spring  pressure  comes 
directly  against  the  weight  and  the 
pressure  exerted  by  the  weights  does 
not  enter  as  a  factor  in  the  friction  of 
any  of  the  moving  parts.  The  gover- 
nor-regulating valve  is  of  the  double- 
heat  balanced  poppet  type,  provided 
with  ground  mitred  seats. 

An  overspeed  governor  is  provided 
which  is  entirely  independent  of  the 
main  governor,  and  which,  should  the 
speed  of  the  turbine  exceed  a  certain 
predetermined  amount,  trips  a  valve 
placed  in  the  main  steam  connection. 


is  controlled  by  foot  pedals.  The 
washer  with  three  tubs  occupies  a  floor 
space  24  in.  wide  by  8(5  in.  long.  The 
apparatus  is  designed  for  installation 
as  a  unit  with  drain  pipe,  gas  and  elec- 
trical connections. 


Electric  Motor*  Equipment 
with  Ball  Bearings 

A  typical  application  of  ball  bearings 
to  vertical  motors  made  for  the  United 
States  government  by  the  Diehl  Manu- 
facturing    Company     is     shown     here. 


Washing  Machine  for  Per- 
manent Installation 

Every  operation  in  washing  from 
heating  the  water  to  wringing  •  the 
clothes  can  be  accomplished  with  the 
Thermo-electric  vacuum  washer  which 
is  being  manufactured  by  Smith  & 
Phillips  Manufacturing  Company,  412 
Sangamon    Street,    Chicago,    111.     The 


THERMO-ELECTRIC    VACUUM    WASHER 


washing  machine  proper  is  unusual  in 
that  the  tub  is  revolved  on  its  axis 
once  in  two  minutes  by  a  motor-driven 
ratchet,  while  the  vacuum  cup  in  the 
tub  moves  up  and  down  at  the  rate  of 
sixty  strokes  per  minute.  Thus  clothes 
in  all  parts  of  the  tub  are  brought 
under  the  action  of  the  vacuum  cup. 
By  a  simple  adjustment  the  capacity 
of  the  tub  can  be  varied  from  two  to 
twenty  sheets.  A  gas  burner  is  placed 
beneath  the  tub  to  maintain  the  water 
at  any  desired  temperature. 

From  the  washing  machine  the 
clothes  can  be  passed  through  a  wring- 
er operated  by  the  same  motor  that 
washes  the  clothes  into  the  adjacent 
tub.  Then  the  wringer,  which  slides 
on  a  track,  can  again  be  used  to 
v^rring  clothes  from  the  second  to  the 
third  tub  and  from  the  third  tub  to 
a  basket.    To  insure  safety  the  wringer 


BALL  BEARINGS  USED  TO  SUSTAIN  THRUST 
AND  RADIAL  LOADS 

These  bearings  are  called  "radio- 
thrust"  by  the  maker,  the  Gurney  Ball 
Bearing  Company  of  Jamestown,  N.  Y., 
for  the  reason  that  they  sustain  heavy 
thrust  and  radial  loads.  In  this  case 
the  bearing  mounted  on  the  upper  end 
of  the  spindle  takes  both  the  radial 
and  thrust  loads  while 
the  lower  bearing  is  of 
the  radial  type.  The  dirt 
and  oil  seal  shown  in  the 
illustration  is  a  design 
originated  by  the  maker 
which  has  been  adopted 
by  the  Diehl  Manufac- 
turing Company  on  the 
motors  to  which  refer- 
ence is  made. 

It  is  pointed  out  that 
the  advantage  offered  by 
this  type  of  bearing  is 
that  the  desired  degree 
of  thrust  capacity  is 
realized  with  the  mini- 
mum of  diverting  or 
curving  the  straight- 
away rolling  of  the  balls, 
whereas  it  is  pointed  out  with  the  ordi- 
nary thrust  bearing  a  maximum  of 
diverting  or  curving  of  the  balls  is  in- 
volved. 


Feed-Through  Switch 

Another  feed-through  switch  has 
been  added  to  the  line  of  such  devices 
made  by  the  Cutler-Hammer  Manufac- 
turing Company  of  Milwaukee.  This 
switch  is  catalogued  as  No.  7050,  and 
differs  from  Nos.  7040  and  7044,  which 
are  polished  nickel  brass  shell  types,  in 
that  molded  insulating  material  (C-H 
Thermoplax)  forms  the  body  of  the 
switch  inclosing  the  push  button  op- 
erating mechanism.  The  switch  is  ap- 
proved by  the  Underwriters'  Labora- 
tories for  the  same  high  rating  as  the 
brass  shell  type — (3  amp.,  125  volts;  3 
amp.  250  volts.  It  may  be  located  at 
any  part  of  the  cord  used  witli  electric 
appliances  and  eliminates  wear  on  the 
socket,  brings  the  control  to  the  point 
desired  by  the  user  of  the  appliance  and 
makes  it  unnecessary  to  pull  out  the 
plug  to  cut  off  the  current. 


Geared  Turbine-Driven  Fans 

Operating  simplicity  and  reliability 
make  steam  turbines  specially  suitable 
for  boiler-room  service;  however,  the 
relatively  high  speed  has  until  recently 
prevented  their  being  extensively  used 
for  driving  induced  draft  fans,  as  such 
fans,  on  account  of  the  large  volumes 
handled,  are  usually  of  relatively  slow 
speed.  With  the  perfection  and  general 
adoption  of  high-speed  reducti6n  gears, 
turbine  drive  for  induced  draft  fans  is 
becoming  more  generally  used  and  a 
considerable  number  of  geared  turbine- 
driven  induced  draft  fans  are  now  in 
operation.  The  accompanying  illustra- 
tion shows  a  typical  unit  with  the  fan 
housing  removed.  The  turbine  for  this 
unit  was  built  by  the  Terry  Steam  Tur- 
bine Company  and  the  fan  by  the  Green 
Fuel  Economizer  Company. 

The  turbines  are  of  the  Terry  helical- 
flow  type,  in  which  the  steam  is  passed 
repeatedly  through  a  single  row  of 
moving  buckets.  This  design,  it  is 
pointed  out,  permits  the  use  of  a  wheel 
made  from  a  single  forging  of  special 
composition  steel,  with  the  buckets 
milled  from  the  solid  metal.  The  her- 
ringbone reduction  gears  for  the  unit 
illustrated  have  a  ratio  of  6.78:1  and 
the  maximum  speed  of  the  pinion  is 
3630.  On  another  type  of  units  the 
maximum  turbine  speed  is  4500  and  the 
ratio  is  3.7:1.  The  fans  used  in  this 
service  usually  require  from  25  to  50 
hp.,  and  give  a  2-in.  to  5-in.  draft. 


INDUCED  DRAFT  SET  WITH   CASING  REMOVED 
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LOS  ANGELES  SITUATION 

Southern    California    Edison    Company    Applies    to 
State  Commission  for  Voidance  of  Valuation 

The  Southern  California  Edison  Company  has  filed 
with  the  California  Railroad  Commission  an  application 
for  the  voiding  of  the  valuation  recently  placed  upon 
its  Los  Angeles  distribution  system.  The  sixty  days 
in  which  the  city  could  use  this  valuation  as  a  basis  in 
the  condemnation  suit  against  the  company  in  the  Su- 
perior Court  has  elapsed  without  suit  being  filed. 

At  the  present  time  negotiations  between  the  city 
and  the  three  local  power  companies  are  in  progress, 
but  in  a  passive  state,  and  competitive  conditions  pre- 
vail in  the  northeast  part  of  the  city,  a  small  residence 
district.  The  city  has  cut  in  its  service,  using  power 
obtained  from  the  Pasadena  municipal  plant  at  a  rate 
which  the  two  municipalities  are  keeping  secret  from 
the  public.  It  claims  to  have  contracts  covering  65  per 
cent  of  the  business  in  this  district,  but  revocations  of 
the  city's  contracts  have  been  signed  by  many  residents. 
The  city  public  service  commission  set  a  rate  for  this 
service  which  is  10  per  cent  under  the  rate  of  the  com- 
panies and  which  must  be  confirmed  by  the  City  Coun- 
cil. 

The  latest  step  in  the  progress  of  negotiations  is  an 
announcement  from  Mayor  F,  T.  Woodman  that  he  is 
applying  to  the  State  Railroad  Commission  for  further 
information.  His  application  for  further  data  follows 
the  filing  and  analysis  of  the  report  presented  by  the 
special  committee  of  engineers  engaged  by  the  city  to 
analyze  the  propositions  of  the  companies  and  the  city 
previously  evolved.  This  committee  of  engineers  was 
comprised  of  C.  W.  Koiner,  manager  of  Pasadena's 
municipal  plant;  J.  D.  Ross,  manager  of  the  Seattle 
municipal  plant,  and  Prof.  W.  F.  Durand  of  Stanford. 

This  committee  presented  a  new  plan,  involving  a 
$10,000,000  purchase  price,  and  purchases  of  power  by 
the  city  from  the  companies  over  a  ten-year  period,  in 
amounts  graduated  from  50  per  cent  of  the  total  re- 
quirement for  the  first  two  years  to  10  per  gent  for  the 
last  year,  at  0.85  cents  per  kilowatt-hour.  The  ob- 
jection of  the  companies  to  this  plan  is  its  use  of  a  val- 
uation $2,279,000  under  that  corresponding  to  the  com- 
mission valuation,  and  that  the  0.85  cent  rate  for  a  36 
per  cent  load  factor  is  below  cost  for  power. 

The  companies  have  offered  two  alternative  plans — 
first  a  cash  payment  for  the  distributing  systems  of 
$13,691,000  with  a  power  contract  of  1.41  cents  per 
kilowatt-hour,  or,  second,  the  payment  of  $12,361,500 
in  installments,  of  which  $3,651,500  should  be  a  cash 
payment,  the  remainder  to  be  distributed  over  a  period 
of  ten  years  at  6  per  cent  interest. 

The  Mayor,  in  applying  to  the  Railroad  Commission 
for  further  data,  points  out  a  weakness  in  the  analysis 
of  the  benefits  to  the  city  which  the  committee  of  en- 
gineers estimated  would  result  from  the  city  carrying 
out  the  policy  of  paralleling  the  lines  of  the  companies, 
and  giving  competitive  service.  They  estimated  that 
ten  years  of  this  competition  would  enable  the  city,  with 
a  20  per  cent  reduction  of  rates,  to  obtain  all  street 
lighting  and  50  per  cent  of  all  other  business,  create  a 
property   account  of  $10,000,000  in  enlarged  distribu- 


tion system,  and  a  cash  balance  of  $7,327,000,  at  the 
same  time  saving  the  ratepayers  $15,000,000  as  com- 
pared with  the  present  rates. 

Mayor  Woodman  says:  "Such  a  proposition  is  bound 
to  cause  economic  waste.  It  means  competition  for 
years  to  come,  which  is  a  competition  not  good  for  the 
city  or  the  city's  future  industrial  growth,  which  will 
be  retarded.  This  is  a  very  vital  feature.  You  must 
take  the  city's  future  into  consideration." 


RULES  FOR  SERVICE  OF 

WASHINGTON   UTILITIES 

Meeting   of   Public    Service   Commission   Called   for 

Dec.  5  to  Hear  Arguments  of  Companies  and 

Municipalities  on  Tentative  Draft 

After  spending  three  days  considering  the  tentative 
drafts  of  rules  and  regulations  prescribing  standards 
of  service  for  electric,  gas  and  water  utilities,  the  Pub- 
lic Service  Commission  of  Washington  adjourned  its 
conference  until  Dec.  5  at  Seattle,  when  more  tangible 
information  will  be  obtainable.  At  this  meeting  repre- 
sentatives of  electric  power  companies,  telephone  com- 
panies, municipalities  and  electrical  workers  of  the 
State  will  meet  with  the  commission,  and  after  the  evi- 
dence is  heard  there,  it  will  be  assembled  and  a  formal 
hearing  held  in  Olympia  on  Dec.  14. 

An  act  relating  to  electrical  construction  and  the 
maintenance  and  use  of  wires,  apparatus  and  appliances 
was  enacted  by  the  State  Legislature  in  1913. 

In  the  opening  paragraph  of  the  tentative  draft  for 
electric  service  rules  the  word  "utility"  is  defined  as 
"any  corporation,  company,  association,  joint  stock  as- 
sociation, partnership  and  person,  their  lessees,  trustees 
or  receivers,  and  every  city  or  town  owning,  operating  or 
managing  any  electric  plant  for  hire  within  this  State." 
Inasmuch  as  this  would  place  municipal  plants  under 
the  regulatory  powers  of  the  State  the  cities  are  mak- 
ing an  attempt  to  exclude  municipal  plants  and  systems 
from  the  scope  of  this  definition. 

Another  rule  to  which  the-  municipalities  object  is 
one  proposed  by  the  private  companies  in  regard  to 
deposits,  which  reads  in  part  as  follows: 

"Any  utility  may  require  from  any  customer  or  pros- 
pective customer  a  deposit  on  account  of  current  bills 

(1)  in  the  case  of  customers  whose  bills  are  payable  in 
advance,  not  to  exceed  an  estimated  thirty  days'  bill; 

(2)  in  the  case  of  customers  whose  bills  are  not  pay- 
able in  advance,  not  to  exceed  the  estimated  sixty  days' 
bill  of  such  customer;  provided,  that  said  utility  may 
fix  a  minimum  deposit  in  its  tariff,  not  to  exceed  $5. 
Interest  at  the  rate  of  8  per  cent  per  annum  payable 
annually  (or  upon  the  returning  of  any  deposit  cover- 
ing the  time  of  the  deposit)  shall  be  paid  by  every  com- 
pany to  its  consumers  upon  every  deposit  so  required, 
provided  said  deposit  remains  for  a  period  of  at  least 
six  months,  and  provided  further,  that  interest  shall 
cease  at  the  same  time  that  the  consumption  of  the 
product  used  ceases." 

The  tentative  rule  drafted  by  the  commission  in  regard 
to  deposits  was  different  in  many  respects.     It  required 


November  18,  1916 


ELECTRICAL    WORLD 


1021 


customers  to  establish  credit  on  one  of  three  bases,  (a) 
ownership  of  premises,  (b)  guarantor,  (c)  cash  deposit. 

The  Electrical  Workers'  Union  has  also  proposed  some 
new  rules  and  changes  to  certain  of  the  rules  contained 
in  the  act  of  1913.  The  new  rules  proposed  by  the  union 
are: 

"1.  No  person  or  persons  shall  be  permitted  to  work 
on  live  wires  or  cables  carrying  a  voltage  of  5000  volts 
or  more. 

"2.  Each  wooden  pole  or  post  used  to  support  elec- 
trical conductors,  span  or  guy  wires,  shall  have  a  gal- 
vanized date  nail  showing  the  year  pole  was  set  driven 
flush  with  the  surface  of  the  pole  at  a  distance  of  12  ft. 
from  the  butt  end,  said  nail  to  be  made  of  about  a  No. 
4  iron  wire  with  a  flat  head  about  %  in.  in  diameter, 
with  depressed  numerals  %  in.  high  stamped  in  before 
galvanizing,  nail  to  be  2.5  in,  long. 

"3.  Service  wires  to  be  defined  as  the  span  of  wire 
between  the  last  pole  and  the  building  or  appliance  to 
be  furnished  service. 

"4.  Wires  or  cables  carrying  more  than  300  volts, 
having  an  insulating  covering,  dead  ending  on  or  sup- 
ported by  strain  insulators  or  circuit  breakers  must 
have  all  live  metal  parts  adjacent  to  poles,  crossarms  or 
similar  fixtures  covered  with  at  least  three  layers  of 
weather-proof  tape  or  be  otherwise  equally  well  pro- 
tected." 

According  to  Section  3  of  the  Act  of  1913  all  wires, 
poles,  electric  fixtures  and  appliances  of  every  kind  and 
nature  used  or  operated  at  the  time  of  the  passage  of 
the  act,  must  be  changed  and  made  to  conform  to  the 
provisions  of  the  act  and  the  rules  of  the  commission 
within  five  years  from  the  date  of  its  passage.  This 
section  is  proving  specially  troublesome  for  the  city  of 
Seattle,  as  is  borne  out  in  the  letter  of  the  corporation 
counsel  to  the  Seattle  Council,  in  which  it  is  stated: 

"This  means  that  before  March  20,  1918,  if  this  law 
and  the  rules  of  the  Public  Service  Commission  are  to 
be  complied  with  the  lighting  plant  and  overhead  con- 
struction used  in  connection  therewith  must  be  mate- 
rially changed.  It  was  stated  at  the  hearing  before 
the  Public  Service  Commission  Nov.  1  by  Mr.  Dunbar, 
chief  electrical  engineer,  that  at  the  present  time  but 
40  or  45  per  cent  of  the  overhead  construction  belong- 
ing to  the  city  complies  with  the  provisions  of  this  law. 


and  a  proper  margin  for  the  successful  conduct  of  the 
business.  Exceptional  efficiency  of  management,  it  is 
declared,  should  receive  consideration  by  all  determin- 
ing boards. 

It  is  declared  that  if  state  public  service  commissions 
adopt  the  recommendations  of  the  Interstate  Commerce 
Commission  the  method  of  ascertaining  the  fair  value 
and  fair  returns  of  public  service  corporations  will  be 
uniform  throughout  the  United  States. 


RECOMMENDATIONS   FOR 

UTILITY   VALUATION 

Interstate  Commerce  Commission  to  Submit  Outline 

of  Method  of  Obtaining  Fair  Valuation  for 

Guidance  of  State  Bodies 

Recommendations  will  be  submitted  by  the  Interstate 
Commerce  Commission  to  Congress  when  it  reconvenes 
which  will  outline  for  the  guidance  of  state  regulatory 
bodies  the  manner  in  which  they  should  ascertain  the 
fair  valuation  of  utility  companies.  No  attempt,  it  is 
declared,  is  to  be  made  by  the  commission  to  suggest 
a  federal  law  governing  the  matter,  as  public  utility 
operations  within  a  state  are  state  matters  and  should 
be  dealt  with  by  state  authorities. 

While  mainly  designed  to  govern  the  principles  of 
valuation  as  affecting  railroads,  the  recommendations 
are  said  also  to  be  directed  to  electric,  gas  and  water 
companies  which  are  operated  generally  within  a  state. 

"Fair  return,"  in  the  opinion  of  experts  of  the  bureau 
of  valuation  of  the  Interstate  Commerce  Commission, 
is  taken  to  mean  that  the  amount  of  return  should  be 
such  as  to  provide  for  the  cost  of  economical  and  effi- 
cient operation,  taxes,  depreciation,  a  fair  net  return 
on  the  fair  value  of  the  property  devoted  to  public  use, 


Public  Service  Commission  News 
Idaho  Commission 

The  Idaho  Power  &  Light  Company  has  received  per- 
mission from  the  Public  Utilities  Commission  to  refund 
to  the  municipalities  of  Glenns  Ferry,  Gooding,  Jerome, 
Buhl,  Wendell  and  American  Falls  within  six  months 
from  and  after  Sept.  1,  1916,  whatever  difference  there 
may  be  between  the  amount  of  the  charges  falling  due 
to  the  power  company  under  its  schedule  Q-2  for  serv- 
ices supplied  on  and  after  Aug.  1,  1916,  up  to  the  date 
of  the  taking  effect  in  such  territory  of  schedule  No. 
4,  or  up  to  and  until  such  later  date  or  dates  as  the 
municipalities  may  respectively  elect  to  take  service 
under  schedule  No.  4  within  the  six  months'  limitation. 

The  refund  is  allowed  for  the  reasons  set  forth  in 
the  order,  which  are  as  follows: 

"Prior  to  Aug.  1,  1916,  the  street  lighting  service  of 
the  municipalities  of  Glenns  Ferry,  Gooding,  Jerome, 
Buhl  and  Wendell,  Idaho,  was  furnished  by  the  Elec- 
tric Investment  Company,  and  the  street  lighting  service 
of  American  Falls,  Idaho,  was  furnished  by  the  South- 
ern Idaho  Water  Power  Company,  all  of  said  service 
being  furnished  under  ten-year  contracts,  and  in  ac- 
cordance with  identical  municipal  incandescent  street 
lighting  schedules  of  said  companies,  the  schedule  of 
each  company  being  designated  as  schedule  Q-2; 

"Applicant  filed  its  schedule  No.  4  of  rates  for  munici- 
pal incandescent  street  lighting  under  tariff  No.  5, 
which  schedule  heretofore  has  been  applicable  to  all  of 
its  territory  other  than  that  specified  by  said  schedule 
Q-2,  said  schedule  4  being  effective  from  and  after  Sept. 
1,  1916,  and  being  applicable  to  all  the  territory  served 
by  applicant  in  the  State  of  Idaho; 

"While  said  Schedules  Q-2  and  No.  4  are  not  identical, 
schedule  No.  4  contains  substantially  every  advantage 
for  the  consumer  that  is  contained  in  schedule  Q-2,  and, 
furthermore,  it  adds  an  opportunity  for  the  consumer 
to  obtain  this  type  of  service  under  ten-year  contracts 
by  making  proportionately  smaller  annual  payments 
than  the  payments  which  are  specified  in  both  schedules 
for  this  type  of  service  when  under  contracts  for  a 
minimum  term  of  seven  and  one-half  years; 

"That  it  is  the  desire  of  applicant  to  refund  to  such 
of  the  municipalities  above  named'  as  shall  make  writ- 
ten election,  within  six  months  from  and  after  when 
under  contracts  for  a  municipal  street  lighting  service 
under  said  schedule  No.  4,  whatever  difference  there 
may  be  between  the  amount  of  the  charges  falling  due 
to  this  petitioner  under  said  schedule  Q-2,  for  service 
supplied  on  and  after  Aug.  1,  1916,  said  date  being  the 
time  when  this  petitioner  succeeded  to  the  interest  of 
the  said  Electric  Investment  Company  and  the  said 
Southern  Idaho  Water  Power  Company  up  to  the  date 
of  taking  effect  in  such  territory  of  said  schedule  No. 
4,  or  up  to  and  until  such  later  date  or  dates  as  said 
municipalities  may  respectively  elect  to  take  service 
under  said  schedule  No.  4,  within  said  six  months'  limi- 
tation, and  the  amount  of  those  charges  as  they  would 
have  been  if  the  same  service  had  been  rendered  during 
the  same  period  under  the  provision  of  said  schedule 
No.  4." 
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New  HiKh  Record  for  Wages  Paid  by 
New  York  UUIities.— The  report  of  the 
New  York  State  Department  of  Labor 
for  the  month  of  September  last  .states 
that  the  water,  lijyht  and  power  indus- 
try of  the  State  employed  3  per  cent 
more  workers  and  paid  out  (5  per  cent 
more  wajros  than  in  Auj^ust,  establish- 
ing a  new  hijj:h  record  for  wajyes.  As 
compared  with  September,  1915,  the 
jiroup  as  a  whole  employed  one-twen- 
tieth more  workers  and  paid  out  one- 
seventh  more  wages. 

Electrification  of  Wool   Fibers.— The 

electrification  of  wool  fibers  is  one  of 
the  problems  in  textile  manufacture 
and  considerable  experimentation  is 
beinir  done  on  this  score.  Dr.  S.  A. 
Shofter,  who  is  conducting  the  re- 
search on  this  problem  at  Leeds  Uni- 
versity, has  discovered,  according  to 
the  London  Electrical  Review,  that  the 
friction  to  which  the  fibers  are  sub- 
jected is  not,  as  was  supposed,  the  only 
cause  of  electrification  of  wool.  It  is 
also  caused  by  drying,  followed  by  low- 
ering of  the  temperature.  This  discov- 
ery is  one  of  the  first  results  of  the  re- 
search instituted  under  the  auspices  of 
the  Textile  Institute. 

Second  Step  Taken  in  Seattle  Munic- 
ipal Ownership  Scheme. — A  second 
step  in  the  Seattle  (Wash.)  City  Coun- 
cil's plan  for  the  purchase  of  a  com- 
pletely developed  hydroelectric  plant, 
costing  approximately  $3,000,000,  the 
condemnation  of  the  Snoqualmie  plant, 
and  local  distributing  system  of  the 
Puget  Sound  Traction,  Light  &  Power 
Company,  and  extension  of  the  munici- 
pal lighting  system,  was  taken  on  Nov. 
6,  when  an  ordinance  was  introduced 
providing  for  condemnation  of  lands 
on  Lake  Union,  for  an  addition  to  the 
present  steam  auxiliary  power  plant. 
The  additional  unit  proposed  will  dou- 
ble the  present  capacity  of  7500  kw. 
of  the  steam  plant,  and  the  cost  of  the 
work  is  estimated  at  about  $350,000. 
Funds  for  the  land  purchased  will  come 
from  the  balance  of  the  $425,000  bonds 
authorized  by  voters  on  March  4,  1913. 
The  details  of  the  city's  plans  were 
explained  in  the  Electrical  World  for 
Nov.:  11. 

Large  Turbine   Demand  By   Doherty 

Preperties.-^Chief  Engineer  Milan  R. 
Bump,  at  the  Doherty  organization  ex- 
ecutives' meeting  on  Nov.  9,  gave  an 
impressive  recapitulation  of  the  emi- 
nent demands  for  equipment  among 
Doherty  properties.  This  included  a 
12,500-kw.  turbine  for  Denver,  one  of 
5000  kw.  for  Ozark,  one  of  6250  kw.  for 
Warren,  in  addition  to  the  recent  or- 
der of  a  10,000-kw.  unit.  Moreover, 
Mansfield  now  insists  that  it  must  have 
a  5000-kw.  turbine  and  another  of  10,- 
000  kw.  instead  of  the  two  5000-kw. 
units  as  originally  planned.  Salina 
wants  2000  kw.  additional,  and  Bartles- 
ville,  Sedalia  and  Mt.  Vernon  have  pre- 
sented demands  ranging  from  750  to 
1000  kw.  Danbury  has  ideas  along  the 
same  line,  while  Lincoln,  Durham  and 
Athens  have  equipment  ordered  this 
year.  The  Doherty  organization  will 
probably  have  to  buy  100,000  kw.  in 
turbine  capacity,  including  the  40,000 
kw.  arranged  for  Toledo. 


Current  News 
and  Motes 

'I'iincly  items  on  cleclricul  happenings 
throii^jhout  the  world,  logctlirr  witli 
brief  notes  of  general  interest. 


Harvard  Business  School  to  Study 
Local  Utilities. — A  course  in  the  oper- 
ation of  local  public  utilities  has  been 
arranged  for  second-year  men  in  the 
Graduate  School  of  Business  Adminis- 
tration, Harvard  University.  The 
course  will  be  in  charge  of  Mr.  Blood, 
assisted  by  Mr.  Stevens. 

Chicago's  Fires  of  Electrical  Origin. 
— There  were  sixty-nine  fires  in  Chi- 
cago during  1915  which  could  be  traced 
to  electrical  sources.  These  fires  caused 
a  total  loss  of  $13,315,  an  amount  con- 
siderably smaller  than  the  loss  in  1914. 
Twenty-eight  of  these  fires,  or  one- 
third  of  the  total,  were  caused  by  elec- 
tric flatirons,  which  through  negli- 
gence, were  left  in  service.  The  loss 
sustained  in  moving  picture  fires  main- 
tained the  record  of  1914. 

Utility  Companies  Move  Offices.— Re- 
cently a  number  of  electric  utility  com- 
panies made  arrangements  for  a  change 
in  the  location  of  headquarters.  The 
Twin  State  Gas  &  Electric  Company, 
operating  utilities  in  Vermont,  New 
Hampshire  and  adjoining  states,  has 
moved  its  main  office  from  Dover,  N. 
H.,  to  Brattleboro,  Vt.  The  Public 
Service  Company  of  Oklahoma  has 
moved  its  headquarters  from  Oklahoma 
City  to  Tulsa.  This  company  operates 
public  utilities  in  a  number  of  cities 
and  villages  in  Oklahoma.  Effective 
Nov.  20,  the  headquarters  of  the  Ken- 
tucky Utilities  Company  will  be  moved 
from  Lexington  to  Louisville,  where  the 
new  offices  will  be  in  the  Paul  Jones 
Building. 

President  Exchanges  Greetings  by 
Wireless  with  Japan.— Greetings  were 
exchanged  on  Wednesday  between  Pres- 
ident Wilson  and  the  Emperor  of  Japan, 
marking  the  inauguration  of  trans- 
Pacific  wireless  telegraphy  by  the  Mar- 
coni Wireless  Telegraph  Company.  The 
Marconi  service  between  the  United 
States  and  Hawaii  has  been  in  opera- 
tion for  over  two  years,  and  with  the 
extension  to  Japan  connection  vdll  be 
made  with  the  Japanese  Imperial  Tele- 
graph System  to  all  points  in  the 
Orient.  Messages  will  be  sent  from 
the  high-power  transmitting  station  at 
Bolinas,  Cal.,  to  the  receiving  station 
at  Kahuku,  Hawaii,  whence  they  will 
be  transmitted  to  Funabashi,  Japan, 
where  the  high-power  station  of  the 
Japanese  Government  is  located.  Mes- 
sages from  Japan  will  be  relayed  at 
Kahuku  for  the  receiving  station  of 
the  Marconi  company  at  Marshall,  Cal., 
which  station  has  direct  communication 
with  the  Western  Union  Telegraph 
Company,  over  whose  wires  the  traffic 
will  be  forwarded.  The  link  from  Hono- 
lulu to  Funabashi,  3355  miles,  is  the 
longest  stretch  over  which  commercial 
wireless  has  been  sent. 


Pennsylvania  Labor  Efficiency  and 
Welfare  Conferency. — The  Fourth  An- 
nual Welfare  and  Efficiency  Confer 
ence,  will  i;)e  held  in  the  hall  of  the 
Pennsylvania  House  of  Representatives 
on  Nov.  21,  22  and  23.  This  meeting 
is  for  the  purpose  of  improving  rela- 
tions between  employers  and  em- 
ployees. It  is  intended  also  to  develop 
further  safe  and  sane  methods  of  re- 
ducing the  heavy  toll  of  life  and  limb 
which  is  now  taking  place  in  Pennsyl- 
vania. 

Copper  Cost  Hits  Utility  Valuation. 
— Testifying  before  the  Public  Utilities 
Commission  of  the  District  of  Columbia 
a  few  days  ago  at  the  hearing  on  val- 
uation of  properties  of  the  Potomac 
Electric  Power  Company,  Charles  L. 
Pillsbury,  chief  engineer  of  the  valua- 
tion bureau,  told  how  prices  of  copper 
and  other  metals  have  greatly  increased 
since  July  1,  1914.  Valuations  of  the 
cost  of  reproduction  of  the  properties 
are  of  that  date.  Mr.  Pillsbury  declined 
to  estimate  the  extent  of  increase  with- 
out reference  to  market  reports.  A  state- 
ment, however,  was  made  at  the  hear- 
ing that  the  increased  cost  of  this  item 
would  add  $1,500,000  to  the  valuation  of 
the  property  made  by  Mr.  Pillsbury. 

Doherty     Believes     Every     Engineer 
Should    Have    Selling    Experience. — In 

speaking  before  the  engineering  cadets 
of  the  Toledo  Railways  &  Light  Com- 
pany about  the  new  business  depart- 
ment end  of  the  public  utilities,  Henry 
L.  Doherty  remarked:  "I  believe  every 
engineer  should  have  experience  in 
actual  business  getting,  in  putting  to 
work  some  of  the  ideas  he  has  stored 
up  in  his  brain  through  long  years  at 
college.  You  know  generally  we  study 
too  much  and  think  too  little.  The 
man  in  the  selling  game  has  to  think, 
think  straight  and  think  quickly,  and 
I  know  of  no  better  experience  than 
to  have  a  try  at  the  actual  selling  of 
goods.  If  you  make  a  marked  success 
as  a  salesman  there  is  hardly  a  job 
that  you  would  afterwards  tackle  that 
you  could  not  finish  successfully  on  ac- 
count of  the  experience  you  have  gained 
in  the  field  of  salesmanship." 

Managers  of  Texas  Power  &  Light 
Company  Hold  Meeting  at  Dallas. — On 
Oct.  19,  20  and  21  the  district  man- 
agers and  the  resident  engineers  of  the 
Texas  Power  &  Light  Company  held  a 
very  interesting  meeting  at  Dallas. 
The  following  papers  were  presented: 
"The  Manager's  Opportunity,"  F.  R. 
Slater,  vice-president  and  general  man- 
ager; "Operation  of  Branch  Towns," 
F.  M.  Wilkerson,  manager  Temple  dis- 
trict; "Customers'  Contracts,"  Hart- 
well  Jalonick,  commercial  manager; 
"Safety,"  illustrated  with  lantern 
slides,  J.  H.  Moseley,  advertising  man- 
ager; "Stores  Accounting,"  F.  L.  Alig, 
material  accountant;  "Operating 
Costs,"  W.  P.  Murphy,  manager  Brown- 
wood  district.  Besides  these  main 
papers  a  number  of  other  subjects 
were  discussed  at  "round-table"  ses- 
sions devoted  to  operating  and  public 
policy  matters.  On  Thursday  evening, 
Oct.  19,  all  attending  the  meeting  were 
present  at  a  fellowship  dinner  at  which 
J.  F.  Strickland,  president  of  the  com- 
pany, was  the  principal  speaker. 
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Convention  on  Daylight  Saving  Plan. 

— Plans  have  been  laid  for  holding  the 
daylight  saving  convention  in  New 
York  City  on  Jan.  30  and  31. 

Annual  Convention  Date  of  Ohio  En- 
gineering Society. — The  thirty-eighth 
annual  meeting  of  the  Ohio  Engineer- 
ing Society  will  be  held  at  Ohio  State 
University,  Columbus,  Ohio,  Jan.  31, 
Feb.  1  and  2,  1917.  President  Clyde  T. 
Morris,  professor  of  engineering  at  the 
university,  has  charge  of  the  program. 

Oregon  Contractors  Elect  Officers. — 

The  Oregon  Electrical  Contractors'  As- 
sociation recently  elected  officers  as  fol- 
lows to  serve  for  the  ensuing  term: 
President,  F.  C.  Green;  secretary,  S.  W. 
Obendorfer.  These,  with  the  following, 
compose  the  new  executive  committee. 
Guy  C.  Littler,  S.  C.  Jaggar,  E.  Pierce 
and  J.  R.  Tomlinson. 

Kansas  City  Jovians  to  Revise  Con- 
stitution.— The  Jovian  Electric  Club  of 
Kansas  City,  at  its  regular  meeting  Oct. 
27,  appointed  a  committee  to  revise  the 
constitution  so  that  the  club  can  become 
a  constituent  member  of  the  Jovian 
Order  under  the  new  federalization 
plan.  Martin  Wolf  of  St.  Louis  gave 
an  address  on  Jovianism.  L.  E.  Shoe- 
maker was  elected  secretary,  succeed- 
ing L.  G.  Schumacher,  resigned. 

Engineering   School   Opportunities. — 

On  Nov.  14  Dr.  C.  R.  Mann,'  of  New 
York  City,  special  investigator  of  the 
Carnegie  Foundation  for  the  Advance- 
ment of  Teaching,  spoke  before  the 
members  of  the  Pittsburgh  section  of 
the  American  Institute  of  Electrical 
Engineers  on  "The  Opportunity  of  the 
Engineering  School."  The  members 
of  the  Engineers'  Society  of  Western 
Pennsylvania  were  invited  to  partici- 
pate in  this  meeting. 

Home  Lighting  to  Be  Discussed  at 
Cleveland. — The  Pittsburgh  section  of 
the  Illuminating  Engineering  Society 
will  hold  a  joint  meeting  with  the  Cleve- 
land section  of  the  American  Institute 
of  Electrical  Engineers  at  the  Cleve- 
land Electrical  League  rooms,  Hotel 
Statler,  Cleveland,  on  Nov.  20.  The 
speaker  will  be  H.  T.  Spaulding,  Na- 
tional Lamp  Works  of  the  General  Elec- 
tric Company,  Cleveland,  who  has  taken 
as  his  subject  "The  Lighting  of  the 
Home." 

New  York  Independent  Contractors 
Hold  Dinner. — The  Independent  Elec- 
trical Contractors'  Association  held  its 
annual  dinner  at  Mouquin's  on  Oct.  18. 
Addresses  were  delivered  by  President 
Louis  Freed,  A.  Newburger,  A.  White- 
ly,  W.  D.  Munro  and  Messrs.  Bettman 
and  Hanst.  L.  H.  Woods  explained  how 
business  should  be  conducted  and  put 
on  a  more  professional  basis.  Mr. 
O'Day  spoke  on  the  "Ethics  of  Busi- 
ness," pointing  out  a  way  in  which  busi- 
ness can  be  obtained  by  approaching 
and  explaining  to  prospective  cus- 
tomers, instead  of  sending  them  esti- 
mates and  then  forgetting  all  about 
them. 

Meeting  of  Iron  and  Steel  Electrical 
Engineers.  —  The  regular  monthly 
meeting  of  the  Association  of  Iron  and 
Steel  Electrical  Engineers  was  held  at 
Fort  Pitt  Hotel,  Pittsburgh,  on  Nov.  18. 
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David  Wright  presented  a  paper  on 
"Variable  Speed  Alternating-Current 
Motors  for  Mill  Drive."  The  Decem- 
ber meeting  of  the  Pittsburgh  section 
will  be  held  on  Dec.  9,  under  the  di- 
rection of  the  standardization  com- 
mittee, F.  D.  Egan,  chairman.  The 
December  meeting  of  the  Philadelphia 
section  will  be  held  at  the  Majestic 
Hotel,  Philadelphia,  on  Dec.  2.  Mr. 
David  M.  Petty  will  present  a  paper 
on  "Alternating-Current  Phase-Wound 
Motors  versus  Adjustable  Speed  Direct- 
Current  Motors." 

Scientists  to  Meet  in  New  York  in 
December. — The  American  Association 
for  the  Advancement  of  Science,  and 
more  than  thirty  national  scientific  so- 
cieties affiliated  with  it,  will  meet  in 
New  York  City  during  the  last  week 
of  December,  under  the  auspices  of  Co- 
lumbia University,  New  York  Univer- 
sity, the  College  of  the  City  of  New 
York,  the  American  Museum  of  Nat- 
ural History  and  the  other  educational 
and  scientific  institutions  of  the  city. 

Schenectady  Section  of  Institute  Sees 
Experiments  on  Electron  Theory. — The 

177th  meeting  of  the  Schenectady  sec- 
tion of  the  A.  I,  E.  E.  was  held  on  Nov. 
17.  Charles  T.  Knipp,  Professor  of 
Physics  at  the  University  of  Illinois, 
performed  some  fundamental  experi- 
ments on  the  electron  theory.  Among 
the  experiments  performed  were:  Low 
potential  direct-current  discharge  be- 
tween concentric  cylindrical  electrodes; 
electronic  discharge  exhibiting  phe- 
nomena similar  to  the  aurora  borealis; 
and  color  effect  of  positive  and  of  ca- 
thode rays  in  residual  air,  hydrogen, 
argon  and  neon. 

Ohio  Transmission  Committee  Meet- 
ing.— An  open  meeting  will  be  held  on 
Nov.  22,  at  Dayton,  Ohio,  by  the  trans- 
mission and  distribution  committee  of 
the  Ohio  Electric  Light  Association.  O. 
H.  Hutchings,  associate  general  man- 
ager of  the  Dayton  Power  &  Light 
Company,  will  make  the  address  of 
welcome,  followed  by  a  paper  on  "Dis- 
tribution-Transformer Stations,"  by  R. 
R.  Krammer,  Ohio  Light  &  Power  Com- 
pany, Newark.  At  the  afternoon  ses- 
sion W.  E.  Beaty,  Union  Gas  &  Electric 
Company,  Cincinnati,  will  deliver  a 
paper  on  "Distribution." 

A  "How"  Report  on  Industrial  Light- 
ing.— On  Nov.  6,  fourteen  members  of 
the  industrial  lighting  committee  of 
the  Lighting  Sales  Bureau  of  the  Na- 
tional Electric  Light  Association  met 
at  Chicago  to  plan  a  report  for  the  next 
national  convention.  Realizing  that  the 
report  of  last  year's  committee  on  this 
subject  explained  exhaustively  why 
companies  should  seek  industrial  light- 
ing business,  they  determined  to  make 


the  report  this  year  tell  how  to  get  this 
business.  The  report  as  it  is  now  out- 
lined will  contain  data,  photographs  and 
sketches  from  typical  installations  of 
good  industrial  lighting  in  practically 
all  industries.  James  J.  Kirk  of  the 
Commonwealth  Edison  Company  is 
chairman  of  the  committee. 

Program  of  Cleveland  Open  Confer- 
ence of  Meter  Committee,  N.  E.  L.  A. 
— The  first  open  conference  of  the  N. 
E.  L.  A.  meter  committee  will  be  held 
at  Cleveland,  Ohio,  Nov.  24.  The  open- 
ing session  will  be  held  at  the  Illumi- 
nating Building,  and  will  be  in  charge 
of  C.  H.  Ingalls,  of  the  Boston  Edison 
Company,  chairman  of  the  committee. 
There  will  be  an  address  on  "Meter 
and  Instrument  Bearings,"  by  A.  L. 
Ellis,  of  the  Standardizing  Laboratory, 
General  Electric  Company,  West  Lynn, 
Mass.,  followed  by  a  paper  (author  un- 
announced) on  "An  Operating  Com- 
pany's Experience  with  Watt-Hour 
Meter  Bearings."  After  a  general  dis- 
cussion, adjournment  will  be  taken  for 
luncheon,  at  the  rooms  of  the  Cleveland 
Electrical  League,  Hotel  Statler.  The 
afternoon  session  will  be  held  at  the 
meter  laboratories  of  the  Cleveland 
Electric  Illuminating  Company,  and 
will  be  in  charge  of  A.  H.  Bryant, 
chairman  of  the  meter  committee  of 
the  Ohio  Electric  Light  Association. 
Those  attending  will  have  an  opportun- 
ity to  inspect  the  building  and  Its 
equipment.  The  program  consists  of 
an  address  of  welcome  by  a  local  rep- 
resentative of  electrical  science,  and  a 
paper  on  "Testing  Equipment  for 
Service  Meters,"  by  G.  E.  Snider,  To- 
ledo, Ohio.  A  general  discussion,  with 
questions  and  answers,  will  follow. 

New  York  Companies  Section  N.  E. 
L.  A.,  Hear  of  City's  Growth.— The  sec- 
ond meeting  of  the  New  York  Com- 
panies Section,  N.  E.  L.  A.,  was  held 
jointly  with  the  Association  of  Em- 
ployees of  the  United  Electric  Light  & 
Power  Company  at  the  Consolidated 
Gas  Building,  New  York  City,  on  Nov. 
14,  with  the  new  chairman,  Walter  Neu- 
muller  of  the  New  York  Edison  Com- 
pany, presiding.  Sheriff  Alfred  B. 
Smith  of  New  Y'ork,  who  was  the 
speaker  of  the  evening,  was  introduced 
by  Frank  W.  Smith,  general  manager 
of  the  United  company.  In  the  course 
of  his  remarks,  Sheriff  Smith  had  oc- 
casion to  present  a  number  of  inter- 
esting statistics  showing  the  tremen- 
dous growth  and  development  of  the 
metropolis.  Of  particular  interest  were 
the  figures  he  had  compiled  to  show 
the  growth  of  the  city  from  the  stand- 
point of  lighting.  The  first  lighting 
was  in  1667,  when  every  seventh  house- 
holder was  directed  to  hang  a  tallow- 
candle  lantern  out  his  window.  Almost 
a  century  later,  in  1762,  the  first  lamp- 
posts were  installed.  Gas  was  first 
used  in  New  York  in  1825.  In  1893 
the  streets  of  the  city  were  lighted  by 
26,524  gas  lamps  and  1535  electric 
lamps.  To-day  the  situation  is  re- 
versed, electric  lamps  having  largely 
displaced  the  gas  lamps.  Of  a  total 
of  78,501  gas  and  electric  street  lamps, 
59,245  are  electric.  The  evening  con- 
cluded with  a  vocal  and  instrumental 
musical  entertainment. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

Ncirs'  of  the   Trade  for  the  Maniffacturrr,  WJiole.saler  and  Jobber  of  Klectrieal  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


PRICE  OF  COPPER  SOARING 

Advance    *  >f    Approximately    3    Cents    a    Week    for 
Prompt    Delivery 

On  Tuesday  of  this  week  the  price  of  electrolytic  copper 
had  advanced  to  32.5  cents  nominal  for  prompt  delivery. 
The  advance  during  the  week  was  2.75  cents.  Prices  of 
copper  which  have  been  advancing  daily  for  the  past  ten 
days  are  making  new  high  records  for  the  year.  Prompt 
second-hand  copper  was  offered  early  in  the  week  at  33 
cents,  32  cents  bid. 

Just  at  present  indications  are  that  35-cent  copper  is 
practically  certain  and  40-cent  copper  probable  before  the 
end  of  the  current  year.  Nor  is  it  probable  that  any  relief 
will  be  offered  by  the  coming  of  the  new  year.  Already 
bids  have  been  made  for  first  quarter  delivery  at  30.5  cents, 
with  31  cents  asked.  For  the  second,  third  and  fourth 
quarters  the  metal  is  being  held  for  30.5,  29.5  and  29  cents, 
respectively. 


RECENT  DEVELOPMENTS  IN 

BATTERY  CHARGING  SETS 

Almost  Universal  Use  of  Storage  Batteries  on   1917 

Gasoline  Cars  Causes  Manufacturers  to 

Prepare  for  Winter  Season 

Within  the  past  few  months  there  has  been  placed  on 
the  market  a  number  of  very  compact  battery  charging 
sets,  most  of  which  are  of  the  motor-generator  type.  They 
have  been  designed  especially  for  use  in  garages. 

Now  that  the  storage  battery  is  finding  practically  a 
universal  use  on  the  gasoline  car  for  lighting,  the  garages 
have  been  faced  with  the  necessity  of  caring  for  this  equip- 
ment. In  spite  of  the  fact  that  most  all  cars  are  provided 
with  charging  generators  there  are  frequently  occasions 
when  garages  are  called  upon  to  recharge  the  batteries. 
Particularly  is  this  true  in  cold  weather  when  frequent 
charging  becomes  necessary. 

A  demand  arose  for  a  piece  of  charging  apparatus  that 
could  be  sold  to  public  garages,  and  resulted  in  a  number  of 
manufacturers  of  motors  placing  sets  on  the  market.  The 
similarity  of  these  sets  is  noticeable.  Compactness  and  sim- 
plicity is  the  predominant  character. 

Every  public  garage  and  many  of  the  large  private 
garages  form  the  prospect  list  of  buyers,  and  provided  the 
manufacturers  can  secure  sufficient  factory  space  for  the 
manufacture  of  the  sets  in  large  numbers,  it  seems  quite 
probable  that  the  sale  of  these  machines  will  reach  large 
proportions. 

PRESENT  CONDITIONS 

OF  NEW  CONSTRUCTION 

The  Bulk  of  the  Demand  on  Electrical  Manufacturers 

Is  for  Equipment  of  Existing 

Industrial  Plants 

For  twelve  months  now  electrical  manufacturers  have 
been  working  night  and  day  in  an  endeavor  to  meet  the 
demand.  Markets  have  been  opened  up  that  previously 
seemed  inaccessible.  Formerly  business  grew  with  new 
building  but  the  amount  of  the  latter  in  the  United  States 
in  the  past  two  years  has  been  decreasing.  The  bulk  of 
the  electric  business,  therefore,  has  been  chiefly  in  equip- 
ing  old  buildings,  not  so  much  domestic  but  industrial. 

Because  of  this  and  high  prices  central  station  circuits 
have   not    been    greatly    extended    and    additions    to    equip- 


ment have  been  made  only  when  absolutely  necessary.  In 
fact,  there  probably  never  has  been  a  time  in  the  history 
of  the  industry  when  so  many  central  stations  have  been 
running  so  near  the  capacity  of  their  stations. 

A  large  amount  of  domestic  building  has  been  deferred 
for  better  prices.  The  money  is  at  hand  and  as  soon  as 
building  materials  are  reduced  to  the  point  where  the 
houses  can  be  put  up  on  their  original  estimates  this  kind 
of  new  building  will  be  stimulated. 

In  the  railway  field  construction  is  almost  at  a  stand- 
still. As  soon  as  labor  becomes  plentiful  and  prices  come 
down  there  will  undoubtedly  be  a  large  amount  of  buying 
done  by  this  field. 

A  recent  issue  of  Dunn's  Review  shows  that  permits  were 
taken  out  in  October  last,  calling  for  an  expenditure  of 
money  20  per  cent  greater  than  in  October,  1915.  On  the 
face  of  it  the  returns  would  indicate  that  building  was 
gTeatly  on  the  increase. 

On  the  other  hand,  the  apparent  growth  is  one  of  value 
and  not  of  volume,  and  it  is  highly  doubtful  if  due  consid- 
eration is  given  to  the  increased  cost  of  labor  and  all  build- 
ing materials,  that  there  has  actually  been  an  increase. 
Rather  is  it  more  probable  that  the  new  building  this  year 
is  from  10  to  20  per  cent  less  than  at  the  same  time  last 
year.  Such  a  condition  naturally  would  be  reflected  in 
certain  electrical  markets  in  ordinary  times;  but  since  the 
manufacturers  do  not  complain  it  is  evident  that  they 
have  found  other  outlets  for  their  product.  Central  sta- 
tion outputs  are  also  greater,  and,  despite  coal  and  labor 
conditions,  prices  are  cheaper.  This  is  due  chiefly  to  the 
fact  that  the  load  factors  of  the  station  have  been  materi- 
ally improved. 


NATIONAL  INDUSTRIAL 

CONFERENCE  BOARD  FORMED 

Co-operative  Body  to  Study  Problems  Which  Con- 
front American  Manufacturers  and  to  Provide 
Clearing  House  of  Economic  Information 

A  co-operative  body,  composed  of  representatives  of  na- 
tional organizations  of  industrial  employers,  has  been 
formed  under  the  title  of  the  National  Industrial  Confer- 
ence Board  in  order  to  provide  a  clearing  house  of  eco- 
nomic information,  a  forum  for  constructive  discussion, 
and  machinery  for  co-operative  action  on  matters  that 
vitally  affect  industrial  development.  The  primary  purpose 
in  the  formation  of  this  board  is  to  study  the  problems 
which  confront  the  manufacturer  in  this  country  and  to 
deal  with  changing  world  conditions,  affecting  all  indus- 
tries. Heretofore,  to  a  substantial  extent,  each  manufac- 
turer has  studied  only  the  problems  directly  affecting  him- 
self, ignoring  the  fact  that  all  industry  is  inter-related 
and  that  there  is  a  vital  need  for  co-operative  action  and 
united  effort.  The  board  will  be  a  clearing  house  of  infor- 
mation. 

Summarizing  the  propositions  involved  in  the  formation 
of  the  body,  the  purposes  of  the  National  Industrial  Con- 
ference Board  may  be  stated  as  follows: 

1.  To  stimulate  the  keen  interest  and  active  assistance 
of  employers  toward  constructive  study  and  equitable  solu- 
tion of  economic  issues  in  industry. 

2.  To  foster  maintenance  of  harmonious  relations  be- 
tween employer  and  employee  and  between  both  and  the 
government. 

3.  To  assist  in  the  formulation  and  enactment  of  sound 
and  constructive  economic  legislation  by  presenting  pub- 
licly to  legislators  the  fundamental  facts  involved  in  the 
legislation  and  their  effect. 
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4.  To  bring  about  genuine  co-operation  between  the  gov- 
ernment and  industry  so  that  legislation  hampering  and 
restricting  industry  unnecessarily  or  unjustly  may  be 
ivoided  by  a  knowledge  of  the  facts. 

5.  To  present  to  the  public  facts  showing  the  national 
jenefits  of  industrial  prosperity  and  the  effect  on  employ- 
jrs  and  employees  and  consumers,  and  to  stimulate,  by  ac- 
curate and  truthful  publicity,  intelligent  sympathy  for  all 
jroper  efforts  for   industrial   development. 

6.  To  stimulate  the  employer  to  maintain  good  condi- 
;ions  of  work;  to  provide  fair  treatment  for  his  workers 
ind  to  take  a  personal  interest  in  them. 

7.  To  develop  among  the  employees  a  reasonable  atti- 
;ude  toward  manufacturers  and  other  industry,  to  inspire 
i  sense  of  fair  play,  efficiency  and  loyalty. 

The  board  is  composed  of  Chairman  Frederick  P.  Fish 
)f  Fish,  Richardson,  Herrick  &  Neave,  Boston,  Mass.,  and 
yianager  Magnus  W.  Alexander,  General  Electric  Com- 
)any.  West  Lynn,  Mass.,  with  representatives  from  the 
'ollowing  membership:  National  Founders'  Association, 
^Jational  Metal  Trades  Association,  National  Council  for 
industrial  Defense,  National  Association  of  Manufactur- 
ers, National  Erectors'  Association,  National  Association 
)f  Cotton  Manufacturers,  American  Cotton  Manufacturers' 
Association,  National  Association  of  Wool  Manufacturers, 
silk  Association  of  America,  United  Typothetse  and  Frank- 
in  Clubs  of  America,  American  Paper  and  Pulp  Associa- 
;ion  and  Rubber  Club  of  America. 


fOBBERS   FAVOR   OUTLET   BOX 

NUMBER   STANDARDIZATION 

i^'ourteen   Reasons   Put   Forth   Why   Manufacturers 

Should  Use  the  Same  Numbers  to  Designate 

Types   Not   Distinctly   Different 

Because  there  are  over  seven  times  as  many  outlet  box 
lumbers  listed  by  manufacturers  as  there  are  distinct  types 
if  boxes  there  is  a  movement  in  the  trade  in  favor  of  the 
;doption  by  manufacturers  of  standard  outlet  box  numbers 
or  similar  types.  At  the  recent  Cleveland  meeting  the 
electrical  Supply  Jobbers  Association  voted  as  being  unani- 
nously  in  favor  of  the  movement,  citing  fourteen  different 
easons  for  standardization.     These  reasons  are  as  follows: 

"1.  There  are  at  present  approximately  1500  different 
lumbers  used  in  designation  of  boxes  and  covers  of  various 
rianufacturers.  There  are,  however,  less  than  200  distinct 
ypes. 

"2.  Each  manufacturer  now  has  his  own  system  of  num- 
lering,  although  the  use  and  general  type  of  almost  any 
ox  or  cover  is  identical  with  that  of  several  manufacturers. 

"3.  Both  contractors  and  jobbers,  in  placing  orders,  will 
arely  ever  take  the  trouble  to  look  up  and  use  the  numbers 
f  the  manufacturer  with  whom  the  order  will  be  placed, 
rhis  necessitates  the  editing  of  orders  by  either  the  jobber 
r  manufacturer  and  must  necessarily  result  in  numerous 
rrors.  On  orders  received  from  contractors  the  jobber 
vill  almost  invariably  substitute  the  numbers  of  such  boxes 
IS  he  may  have  in  stock,  if  shipment  is  to  be  made  from 
tock,  for  those  specified  on  order ;  or,  in  case  direct  factory 
hipment  is  to  be  made,  forward  the  order  as  received  to 
he  manufacturer  with  whom  he  may  be  placing  his  box 
irders  at  that  particular  time.  This  is  invariably  done 
inless  the  purchaser  insists  upon  the  particular  make  of 
loxes  specified. 

"4.  The  types  and  styles  of  boxes  and  covers  have  be- 
ome  so  standardized  as  to  be  almost  on  the  same  basis 
LS  sizes  of  conduits;  there  is,  therefore,  no  more  reason 
vhy  different  numbers  should  be  used  to  designate  the 
ame  box  manufactured  by  different  manufacturers  than 
hat  different  numbers  should  be  used  to  designate  the  sizes 
if  conduits. 

"5.  With  the  various  box  manufacturers  using  separate 
lumbering  systems,  it  is  now  necessary  for  the  device 
manufacturers  to  use  as  much  space  in  listing  the  boxes 
ir  covers  with  which  their  receptacles,  switches,  attach- 
ment plugs,  etc.,  may  be  used  as  to  list  the  articles  them- 
elves.     This  is   also  applicable  inversely;    about  as   much 


space  is  used  in  catalogs  of  the  box  manufacturers  in  list- 
ing the  devices  as  in  listing  the  boxes  and  covers  them- 
selves. Then,  again,  it  is  almost  the  universal  custom  of 
the  various  box  manufacturers  to  list  the  corresponding 
numbers  of  competing  manufacturers.  To  do  this  requires 
additional  space. 

"6.  For  the  box  manufacturers  to  furnish  the  device 
manufacturers  with  the  necessary  data  for  a  proper  listing 
involves  an  enormous  amount  of  detailed  research  work  by 
the  design,  engineering  and  drafting  departments  of  each; 
al.so  voluminous  correspondence.  Errors  are  frequent.  Both 
labor  and  errors  could  therefore  be  reduced  to  a  minimum 
through  a  standardization  of  numbers. 

"7.  For  the  various  manufacturers  to  adopt  a  standard 
set  of  numbers  would  effect  a  considerable  economy  in  cata- 
log costs,  and,  in  addition,  reduce  the  volume  of  jobbers' 
catalogs.  By  the  adoption  of  a  standard  set  of  numbers 
the  sheets  now  issued  by  the  jobbers'  association  could  be 
consolidated  and  one  set  of  sheets  used  to  show  the  lines  of 
all  manufacturers.  This  would  reduce  the  volume  of  the 
association  catalog  by  from  100  to  200  pages.  The  same 
would  apply  to  the  National  Electrical  Contractors'  Asso- 
ciation data  sheets. 

"8.  The  reduction  in  the  volume  of  sheets  would  be  par- 
ticularly appreciated  by  jobbers'  salesmen,  as  it  would  con- 
siderably reduce  the  weight  of  the  catalogs  which  they  have 
to  carry. 

"9.  A  jobber,  in  getting  out  a  new  catalog,  would  feel 
no  hesitancy  in  listing  a  standard  set  of  numbers,  cuts,  etc., 
for  he  could  so  list  and  place  his  orders  with  any  manufac- 
turer; at  the  present  time  jobbers  are  frequently  carrying 
the  listing  of  one  manufacturer's  line  and  furnishing  boxes 
of  some  other  manufacturer. 

"10.  Separate  numbering  systems,  as  now  used,  give 
recognition  to  substitutes,  which,  at  best,  is  a  bad  practice 
and  not  to  be  encouraged.  If  encouraged  in  one  line,  as  at 
present  in  the  outlet  box  line,  leeway  is  allowed  for  substi- 
tution in  all  lines. 

"11.  The  adoption  of  a  standard  numbering  system  would 
prove  educational  to  all  in  the  electrical  business,  for  con- 
tractors, salesmen,  wiremen,  clerks,  etc.,  would  soon  be- 
come familiar  with  any  system  adopted  and  know  that  an 
XYZ  box  was  a  box  of  a  particular  type  and  for  a  certain 
use.  With  so  many  different  numbers,  as  is  now  the  case, 
this  is  impossible. 

"12,  While  some  advantage  might  now  accrue  to  the 
various  manufacturers  through  familiarity  of  portions  of 
the  trade  with  their  own  'pet'  numbers,  the  adoption  of  a 
standard  set  of  numbers  would  prove  reciprocal,  and  each 
manufacturer  would  benefit  in  about  the  same  proportion. 

"13.  The  selection  of  a  numbering  system  should  be  com- 
prehensive and  at  the  same  time  of  such  elasticity  as  to 
allow  for  additions,  changes,  revisions,  etc.  It  is  suggested 
that  a  system  along  the  lines  of  that  used  by  a  certain 
company  is  the  best  now  in  use.  In  this  system  the  first 
two  numerals  of  each  box  number  designate  the  size  and 
shape  of  the  box;  the  last  two  numerals  designate  the  gen- 
eral type  and  use,  arrangement  of  knockouts,  etc.,  and  most 
particularly  the  size  of  the  knockouts.  It  is  unnecessary  to 
specify  anything  other  than  the  number  of  the  box  and 
finish  desired.  The  same  general  scheme  is  carried  out  in 
numbering  the  covers.  The  numerals  indicate  the  size  and 
shape  and  the  letters  indicate  the  type  and  use.  In  all  cases 
the  numerals  used  in  designating  covers  correspond  with  the 
first  two  numerals  of  the  boxes  with  which  they  can  be 
used. 

"14.  The  adoption  of  a  standard  set  of  numbers  would  in 
no  way  interfere  with  the  various  manufacturers  playing 
up  the  strong  points  of  their  own  lines,  such  as  finish,  de- 
tailed construction,  materials  used  in  manufacture,  etc.  As 
a  matter  of  fact,  these  features  could  be  emphasized  more 
than  is  now  possible.  The  contractor,  in  ordering,  if  he 
wanted  some  particular  make  of  box,  could  specify  by  giving 
the  name  or  brand  and  then  list  the  standard  numbers  de- 
sired. This  would  reduce  substitution  to  a  minimum,  elimi- 
nate frequent  errors,  etc.  If  no  particular  brand  was 
specified,  the  jobber  would,  of  course,  understand  that  no 
pi'eference  existed,  and  could  ship  from  his  stock,  or  place 
order  for  direct  shipment  with  his  preference  of  manufac- 
turers." 
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Manufacturing  and  Industrial 

C'laroncf  W.  Marsh,  engineer,  announces  the  establish- 
ment of  liis  Now  York  oflice  at  101  Park  Avenue,  New 
York,  N.   V. 

The  Alphaduct  Company,  Jersey  City,  N.  J.,  has  filed 
plans  for  a  new  four-story  plant  on  Cator  Avenue,  to  be 
used  for  the  manufacture  of  conduit  tubing.  The  structure 
will  cost  about  $15,900. 

James  Leffel  &  Company  have  appointed  L.  B.  Dow,  Inc., 
lo(;  Federal  Street,  Boston,  Mass.,  their  New  England  sales 
engineer.  The  company  manufactures  turbine  water  wheels, 
steam  engines,  and  boilers. 

Nelson  S.  Moore  has  resigned  as  assistant  general  man- 
ager of  the  Electrical  Engineers  Equipment  Company  of 
Chicago  to  enter  the  employ  of  Lewis  &  Roth  Company 
of  Philadelphia  as  sales  engineer. 

Westinghouse  Electric  &  Manufacturing  Company,  West- 
inghouse  Lamp  Company  and  R.  D.  Nuttall  Company  an- 
nounce the  removal  of  their  San  Francisco  offices  to  the 
seventh  floor  of  the  First  National  Bank  Building,  1  Mont- 
gomery  Street. 

The  Matthews  Engineering  Company,  Port  Clinton,  Ohio, 
has  decided  to  move  its  plant  to  Sandusky,  where  special  in- 
ducements in  the  way  of  location  and  buildings  were  offered 
it.  The  company  manufactures  farm  and  individual  resi- 
dence light  systems. 

New  Market  for  Arc  Welding  Sets. — A  comparatively 
new  market  for  electric  arc  welding  sets,  it  is  said  by  the 
Westinghouse  Electric  &  Manufacturing  Company,  has  been 
developed  by  the  sale  of  a  300-amp.  outfit  to  a  large 
paper  mill  in  New  England. 

Cracraft,  Leich  Electric  Company,  Genoa,  111.,  announces 
that  hereafter  it  will  be  known  as  the  Leich  Electric  Com- 
pany. The  only  change  made  is  in  the  corporate  name,  as 
the  stockholdings  remain  practically  the  same  and  the 
company  will  be  under  the  same  management  as  heretofore. 

Valentine  Clark  Company,  Minneapolis,  states  that  re- 
ports of  the  burning  of  its  entire  yards  and  pole  stock  were 
incorrect  statements.  The  company  was  fortunate  in  not 
losing  its  buildings,  tools  and  treating  plants,  nor  a  sub- 
stantial part  of  its  Western  red  cedar  poles.  It  is  now 
prepared  to  handle  from  its  Minnesota  transfer  yard  orders 
for  Northern  or  Western  red  cedar. 

Hobart  Manufacturing  Company  of  Troy,  Ohio,  which 
manufactures  electric  coffee  machines,  has  made  arrange- 
ments to  establish  a  branch  in  Cincinnati  for  the  handling 
of  certain  work  on  its  machines,  on  account  of  its  inability 
to  find  the  necessary  number  of  skilled  workmen  in  Troy. 
The  company  has  leased  5000  sq.  ft.  of  space  in  the  Shillito 
Building,  and  will  manufacture  parts  of  its  machine,  which 
will  be  shipped  to  Troy  for  assembling  at  the  main  plant. 

M.  G.  Kopf,  formerly  chief  engineer  for  the  McCormick 
Laboratories  at  Dayton,  Ohio,  has  opened  a  '  consulting 
engineering  office  at  602  Chemical  Building,  Chicago,  Mr. 
Kopf  has  organized  a  staff  which,  in  addition  to  regular 
consulting  engineering  work,  will  render  a  broad  service 
in  the  chemical,  electrical  and  mechanical  patent  fields. 
This  service  will  differ  from  the  ordinary  patent  service  in 
that  it  will  be  based  primarily  on  scientific  engineering  and 
manufacturing  knowledge,  combined  with  legal  advice, 
rather  than  primarily  on  legal  ability.  Mr.  Kopf  has  been 
chief  engineer  of  the  technical  laboratories  of  the  Auto- 
matic Electric  Company  and  electrical  engineer  for  the 
National  Cash  Register  Company. 

President  to  Push  Bill  Authorizing  Combination  for  Ex- 
port Trade. — Reports  from  Washington  state  that  because 
of  the  probability  that  the  next  House  will  lack  a  Demo- 
cratic majority  by  several  votes.  President  Wilson  is  lay- 
ing plans  to  secure  as  much  as  possible  of  the  constructive 
legislation  he  has  advocated  during  the  short  session  open- 
ing next  month.  One  matter  which  it  is  expected  will  be 
pressed  with  the  convening  of  the  sessibn,  is  the  measure 
authorizing  American  exporters  to  establish  common  sell- 
ing agencies  abroad  in  order  to  compete  with  foreign  prac- 
tices. Opposition  to  this  measure  is  expected  in  both 
houses  on  the  ground  that  it  means  a  weakening  of  the 
Sherman  anti-trust  law  at  home. 


Adams-Hagnall     Installs     Porcelain     Enameling    Plant. — 

The  Adams-Bagnall  Electric  Company  of  Cleveland,  Ohio, 
is  now  completing  an  addition  to  its  factory  with  the  in- 
stallation of  a  complete  vitreous  or  porcelain  enameling 
plant.  The  primary  object  of  this  addition  is  to  further 
imi)rove  the  quality  and  service  of  the  "Abolite"  line  of 
porcelain  enameled  reflectors  for  industrial  lighting,  the 
porcelain  enameled  reflectors  used  in  the  company's  pendent 
fixtures  for  street  lighting  and  inclosed  arc  lamps,  as  well 
as  some  parts  used  in  the  manufacture  by  this  company  of 
transformers,  electric  fans  and  auto  electrical  accessory 
equipment.  The  steadily  increasing  demand  for  "Abolite" 
reflectors  as  well  as  faith  in  the  maintenance  of  this 
growth  has  led  the  company  to  make  this  investment  in  or- 
der to  insure  increased  production  facilities  and  elimina- 
tion of  the  extra  hauling  and  handling  that  is  the  gen- 
eral practice  in  the  manufacture  of  enameled  steel  re- 
flectors. The  enameling  plant  is  being  equipped  for  all 
classes  of  high-grade  vitreous  enameling.  A  battery  of 
four  12-ft.  furnaces  will  be  supplemented  with  complete 
equipment  of  mixing  vats,  smelt  furnaces,  drying  ovens 
and  handling  apparatus  capable  of  producing  a  large  out- 
put. In  addition  to  enameling  all  "Abolite"  reflectors  and 
associate  equipment,  the  Adams-Bagnall  plant  will  be  ca- 
pable of  handling  a  considerable  output  of  other  vitreous 
enameling  work.  The  plant  will  be  in  full  operation  be- 
fore Jan.  1,  1917. 

Hess-Bright  Not  Controlled  by  S.  K.  F. — To  correct  mis- 
leading rumors  and  statements  the  Hess-Bright  Manufac- 
turing Company,  Philadelphia,  makes  the  following  an- 
nouncement: "A  group  of  bankers,  including  Frank  A. 
Vanderlip,  Philip  W.  Henry,  Thatcher  M.  Brown  and 
Franklin  B.  Kirkbride  of  New  York,  and  Marcus  Wallen- 
berg of  Stockholm,  has  recently  acquired  from  the  Amer- 
ican group  of  stockholders  a  controlling  interest  in  the 
shares  of  the  Hess-Bright  Manufacturing  Company.  This 
group  of  bankers  owns  also  a  substantial  interest  in  the 
S.  K.  F.  Ball  Bearing  Company  of  Hartford,  Conn.  The 
two  companies  will  be  operated  quite  independently  of 
each  other.  The  former  policy  of  the  Hess-Bright  Manu- 
facturing Company  will  be  continued  except  that  its  manu- 
facturing facilities  will  be  increased  somewhat  more  rap- 
idly to  meet  the  constantly  growing  demand  for  its  product. 
B.  D.  Gray,  who  retains  his  former  stock  holdings,  will 
continue  to  manage  the  business  as  president.  F.  E.  Bright 
retires  from  active  participation  in  the  company's  affairs, 
but  remains  identified  with  the  company  as  chairman  of 
the  board.  Aside  from  these  two  changes,  the  organ- 
ization remains  as  before.  The  directors  are:  F.  E.  Bright, 
chairman;  B.  D.  Gray,  president  of  the  Hess-Bright  Manu- 
facturing Company;  Willard  Parker  Butler  of  New  York 
City;  Arthur  V.  Morton,  vice-president  of  the  Pennsyl- 
vania Company  for  Insurance  on  Lives  and  Granting  An- 
nuities, of  Philadelphia,  and  Paul  von  Gontard,  managing 
director  of  the  Deutsche  Waffen  und  Munitions  Fabriken, 
Berlin,  Germany.. 


NEW  YORK  METAL  MARKET  PRICES 

, Nov.  6 ,        , Nov.  14— ^ 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid         Asked 

Copper                                              £       s     d  £        s      d 

London,    standard    spot 124      0      0  128      10      0 

Prime    Lake     28.50      to  29.00t  31.50      to  32.00t 

Electrolytic     29.50      to  SO.OOf  32.00       to  33.00t 

Casting      27.75       to  28.00t  30.00       to  30.50t 

Copper   wire    base    35.25t  37.25t 

Lead     7.00  7.00 

Nickel     50.00  50.00 

Sheet  zinc,   f.o.b.   smelter...                16.00  17.00 

Spelter,     spot     10.671/2  to  10.92y2  11.42y2  to  11.55 

Tin,    straits    42.50  44. 371/2 

Aluminum,  98  to  99  percent  58.00      to  60.00  58.00      to  60.00 

OLD  METALS 

Heavy    copper    and    wire 24.50               25.00t 

Brass,   heavy    14.75               15.00t 

Brass,    light    11.00               11.50t 

Lead,    heavy 6.25                 6.37y2t 

Zinc,    scrap 7.25                 7.75t 

COPPER  EXPORTS 

Total   tons   to   Nov.    14 7,202 

tNominal. 
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Corporate  and  Financial 

Central  Illinois  Public  Service  Company,  Mattoon,  111. — 

At  a  dinner  given  by  bankers  interested  in  a  recent  bond 
issue  of  the  company  to  shovi^  bond  dealers  the  extent  and 
variety  of  the  company's  properties,  some  interesting  sta- 
tistical information  was  disclosed.  Thus,  of  sixty-four  gen- 
erating stations  originally  supplying  this  company's  terri- 
tory, forty-one  have  been  shut  down,  thirteen  are  now 
operating,  and  ten  are  held  in  reserve.  The  company  has 
846  miles  of  transmission  line,  49,442  customers  of  all 
classes,  a  connected  load  of  about  69,000  hp.,  and  an  annual 
output  of  about  40,000,000  kw.-hr.  The  population  served 
is  estimated  at  285,000,  and  the  gross  earnings  for  1916 
(with  the  last  three  months  estimated)  are  $2,189,250. 

Eastern  Pennsylvania  Railways  Company,  Pottsville,  Pa. 
—The  annual  report  of  the  company  for  the  fiscal  year  ended 
June  30,  1916,  the  largest  year  in  the  history  of  the  com- 
pany, has  just  been  received.  A  comparative  consolidated 
statement  of  earnings  and  expenses  for  the  last  two  fiscal 
years  follows: 

1915  1916 

3ross  earnings $825,455      $901,490 

Operating  expenses  and  taxes. 486,570        549,647 

Net  earnings $338,885     $351,843 

Deductions     (all    comiianies)      227,783        232,135 

Surplus  (available  for  renewals,  depreciation, 
amortization,  financial  requirements  of  the 
company  and  dividends) $111,102     $119,708 

Edison  Electric  Illuminating  Company  of  Boston,  Mass. — 
rhe  stockholders  of  the  company,  at  a  special  meeting, 
'^oted  to  authorize  the  president  to  petition  the  Massachu- 
letts  Gas  and  Electric  Light  Commission  for  authority  to 
ssue  stocks  not  exceeding  22,528  additional  shares,  proceeds 
0  pay  for  additions  and  extensions. 

Northern  California  Power  Company,  San  Francisco,  Cal. 
—An  assessment  of  $1  per  share  has  been  levied  by  the 
ompany  on  its  capital  stock,  to  be  paid  by  Nov.  28.  Net 
arnings  are  running  well  above  all  requirements  for  fixed 
harges,  and  it  is  thought  that  money  from  the  assessment 
3  required  to  meet  maturing  obligations  or  for  past  due 
ebentures. 

Pacific  Gas  &  Electric  Company,  San  Francisco,  Cal. — 
L  supplemental  hearing  was  held  on  Nov.  9  before  the 
lalifornia  Railroad  Commission  to  issue  stock.  The  ap- 
lication  involved  the  expenditure  of  approximately  $2,250,- 
00,  obtained  or  to  be  obtained  from  the  sale  of  stocks  and 
onds  authorized  to  be  issued  by  the  commission's  deci- 
ion  dated  Jan.  3,  1916.  In  this  decision  the  commission 
uthorized  the  company  to  issue  on  or  before  Dec.  31,  1916, 
2,500,000  par  value  first  preferred  stock  at  not  less  than 
90  a  share,  and  $2,000,000  face  value  general  and  refund- 
ig  bonds  at  not  less  than  85  per  cent  of  face  value,  plus 
ccrued  interest.  The  company  said  at  the  hearing  that 
;  has  sold  all  of  the  $2,000,000  bonds,  and  has  realized  $1,- 
80,870.  Also  up  to  Aug.  31  last  it  had  sold  9072  shares 
f  first  preferred  stock  for  $830,497.59.  The  average  price 
er  share  was  $91.54.  Up  to  Oct.  18  the  company  had 
^ceived  in  cash  $910,697.50  for  preferred  stock.  In  addi- 
on  to  the  construction  authorized  by  the  commission,  the 
smpany  said  that  it  had  expended  or  will  expend  $2,500,- 
56.39  for  extensions  and  betterments  of  its  plant,  of 
hich  $1,850,000  was  for  the  construction  of  its  hydroelec- 
•ic  plant  on  the  South  Yuba  River. 

Texas  Power  &  Light  Company,  Dallas,  Tex. — W.  B. 
:ead,  assistant  to  the  president,  makes  the  following  state- 
lent  in  regard  to  the  plans  of  the  company:  "More  than 
)0  miles  of  high-tension  transmission  lines  are  now  being 
Derated  by  the  Texas  Power  &  Light  Company  of  Dallas, 
hich  recently  completed  its  connections  between  Paris 
nd  Waco.  Paris,  Waco,  Bonham,  McKinney,  Denison, 
emple,  Taylor  and  Fort  Worth  are  now  connected,  the 
st  named  being  with  the  Fort  Worth  Power  &  Light 
ompany.  Plans  are  now  being  considered  for  further 
ctensions  of  the  Texas  Power  &  Light  Company,  and  it 

contemplated  to  build  a  large  central  generating  station 
;  Austin,  to  be  followed  by  the  extension  of  transmission 
ires  to  San  Marcos,  New  Braunfels  and  San  Antonio, 
he  Southern  Traction  Company  contemplates  extending 
s  interurban  railway  from  Waco  to  San  Antonio,  and 
lis  would  require  a  large  portion  of  the  electricity  devel- 
)ed  at  the  Austin  plant." 


New  Utility  and  Industrial  Companies 

The  Vocaphone  Corporation  of  New  York,  N.  Y.,  has  been 
chartered  with  a  capital  stock  of  $.'J00,000  to  manufacture 
and  deal  in  electrical  and  mechanical  devices  of  all  kinds. 
The  incorporators  are:  Arthur  W.  Britton,  L.  P.  Gunther 
and  S.  B.  Howard,  all  of  New  York,  N.  Y. 

The  Schroeder  Electric  Company  of  Albany,  N.  Y.,  has 
been  incorporated  with  u  capital  stock  of  $10,000  by  S.  M., 
A.  A.  and  J.  F.  Schroeder,  13  Delaware  Terrace,  Albany, 
N  Y.  The  company  proposes  to  deal  in  storage  batteries, 
electric  machinery,  and  to  do  contracting  work. 

The  Electric  Automobile  Sales  Corporation  of  New  York, 
"N.  Y.,  has  been  incorporated  by  J.  B.  Purcell,  F.  H.  Parcells 
and  G.  Tiernan,  64  Wall  Street,  New  York,  N.  Y.  The  com- 
pany is  capitalized  at  $10,000  and  proposes  to  deal  in  cars, 
carriages,   motor   vehicles,   machinery,   engines,   etc. 

The  North  Side  Battery  &  Electric  Company,  the  Bronx, 
N.  Y.,  has  been  incorporated  by  L.  M.,  J.  A.  and  J.  F. 
Ilanudel,  21  Lawrence  Street,  Flu.shing,  N.  Y.  The  com- 
pany is  capitalized  at  $10,000  and  proposes  to  manufacture 
and  deal  in  electric  batteries,  supplies  and  appliances. 


Trade  Publications 

Gas  Turbines.— The  Detroit  Gas  Turbine  Corporation  of 
Detroit,  Mich.,  has  prepared  an  illustrated  bulletin  descrip- 
tive of  its  gas  turbines. 

Porcelain.— "Standard  Electrical  Porcelain"  is  the  subject 
of  an  illustrated  bulletin  prepared  by  the  Findlay  Electric 
Porcelain  Company  of  Findlay,  Ohio. 

Ball  Bearings. — Applications  of  radio-thrust  bearings  are 
well  described  and  illustrated  in  bulletin  No.  G-1  prepared  by 
the  Gurney  Ball  Bearing  Company  of  Jamestown,  N.  Y. 

Vacuum  Pumps.  —  The  Nash  Engineering  Company  of 
South  Norwalk,  Conn.,  has  issued  bulletin  No.  4  descriptive 
of  its  turbine  vacuum  and  low  pressure  boiler-feed  pumps. 

High  Tension  Equipment.— The  Railway  &  Industrial  En- 
gineering Company  of  Pittsburgh,  Pa.,  has  prepared  a  mail- 
ing folder  descriptive  of  its  Burke  horn  gap  equipment  for 
outdoor  substations. 

Ball  Bearings.— Volume  1  of  "Bearing  on  Bearings"  has 
been  received  from  the  Gurney  Ball  Bearing  Company  of 
Jamestown,  N.  Y.  The  subject  of  this  booklet  is  "War  on 
Waste."  It  contains  a  motto,  five  short  stories  and  a  moral 
on  the  ball  bearing. 

Steam  Pumps. — Catalog  No.  14  descriptive  of  Nye  steam 
pumps  has  been  received  from  the  Nye  Steam  Pump  &  Ma- 
chinery Company  of  Chicago,  111.  This  catalog  containing 
sixty-one  pages  has  been  carefully  prepared  and  is  well  illus- 
trated, showing  many  pumps  in  service. 

Underground  Equipment. — A  booklet  prepared  by  T.  J. 
Cope,  1620  Chancellor  Street,  Philadelphia,  Pa.,  shows  in  a 
brief  way  the  numerous  devices  patented  by  this  company 
and  to  demonstrate  the  uses  for  which  they  are  designed. 
The  text  is  well  illustrated  and  carefully  prepared. 

Sockets. — The  Cutler-Hammer  Manufacturing  Company. 
Milwaukee,  Wis.,  has  distributed  to  the  electrical  trade  a 
large  broadside  devoted  to  the  publicity  campaign  on  the 
C-H  push  socket.  This  broadside  shows  an  illustration  of  a 
large  display  output  which  is  given  free  to  electrical  dealers 
and  contractors. 

Industrial  Trucks. — Electrical  industrial  trucks  are  well 
described  and  illustrated  in  a  bulletin  issued  by  Samuel  L. 
Moore  &  Sons  Corporation,  Elizabeth,  N.  J.  The  truck  de- 
scribed is  for  use  in  any  manufacturing  plant,  warehouse, 
railway  terminal  or  wherever  material  is  to  be  moved  or 
shipped  in  quantities. 

Control  Apparatus. — "Magnetic  Switch  Control  Appara- 
tus" is  the  title  of  the  new  booklet  M  published  by  the  Cut- 
ler-Hammer Manufacturing  Company  of  Milwaukee,  describ- 
ing alternating  and  direct-current  types  of  magnetic  switch 
control  apparatus.  In  this  thirty-two-page  booklet  there  are 
seventy-nine  illustrations  showing  the  apparatus  as  well  as 
installations  of  this  apparatus.  The  system  of  automatic  or 
magnetic  switch  type  of  control  are  clearly  explained. 
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Vot.  68,  No.  21 


New  England 


LAKIO  VI  low.  M 10.— The  L,ako  View 
lOU'rliif  I  "i)ni|>aii.v,  i-oooiitly  ornaiiizcd  wltli  a 
I'jipilal  .sliicU  of  $.),U00,  voiiloinplatos  the 
coii.'-tiucliDii  ol"  t'U'clric  power  plant  to  sup- 
ply fh'clricily  in  hake  View  i)lantutioii  ami 
in  tlio  town  of  JSrownvillo.  The  company 
will  also  .sui)i)ly  water  for  iloniostic  pui'- 
posoM  in  l.akeview.  JO.  H.  Hamlin  of  Milo 
is   jirosident. 

OQUOSSOO,  MK — The  Oquossoc  Light 
&  I'owor  Company  has  applieil  to  the  Jfub- 
lic  LItilitios  Commission  lor  permis.sion  to 
issue    $:;;"), 000    in    capital    stock. 

HOSTON.  MASS. — The  stockholders  of 
the  lOdison  Klectric  Illuminating  Company 
of  Boston  have  authorized  the  president 
to  petition  the  State  Uas  and  Electric  Light 
Commissioners  for  permission  to  issue  not 
exceeding  22,528  additional  shares  of  capi- 
tal stock,  the  proceeds  to  be  used  to  pay 
for   additions   and    extensions. 

BOSTON,  MASS. — Bids  will  be  re- 
ceived bv  the  schoolhouse  commissioners 
of  the  city  of  Boston,  1007  City  Hall  An- 
nex, Boston,  until  Nov.  21  for  construc- 
tion of  an  elementary  school  for  upper 
grades,  Henry  L.  I'ierce  District,  Dunbar 
Avenue  and  Torrey  Street,  Dorchester, 
Boston.  A  deposit  of  $25  will  be  required 
for  a  comi)lete  set  of  plans.  For  a  set  of 
heating  and  ventilating  or  electrical  plans 
with  specifications  a  deposit  of  $15  will 
be    required. 

LEOMINSTIOR,  MASS. — The  Connecti- 
cut River  Power  Company  has  secured  tlie 
right  of  way  for  erection  of  transmission 
line  from  the  southwestern  part  of  the  city 
to  the  plant  of  the  Viscoloid  Company's 
plant.  The  power  company  will  erect  its 
lines  to  the  transformer  house  of  the  Leo- 
minster Electric  Light  &  Power  Company 
which  is  to  be  erected  off  Litchfield  Street, 
near  the  Viscoloid  Company's  plant.  En- 
ergy will  be  supplied  through  the  Leomins- 
ter  company. 

WATERBURY,  CONN. — Plans  are  being 
prepared  by  the  A.  H.  Wells  Company  of 
Waterbury  for  the  construction  of  a  power 
house,  45  ft.  by  50  ft,  at  its  new  plant  on 
East    Aurora    Street. 


Construction 

Ncw.s  cf  I'rojccis,  I'lans,  IJids  and  C'on- 
tract.s.      Notes  on  Work   I'ndcrWay 


Middle  Atlantic 

BEDLOE'S  ISLAND,  N.  Y. — The  con- 
tract for  lighting  the  Statue  of  Liberty, 
Bedloe's  Island,  has  been  awarded  to  the 
Public  Service  Electric  Company  of  New- 
ark, N.  J.  Service  will  be  supplied  by  the 
installation  of  cables  from  Communipaw, 
N.  J. 

BINGHAMTON,  N.  Y. — The  proposal  for 
a  more  complete  ornamental  lighting  system 
in  Binghamton  has  been  indorsed  by  the 
Advertisers  and  Merchants'  Association. 

BROOKLYN,  N.  Y.— Bids  will  be  re- 
ceived by  C.  B.  J.  Snyder,  superintendent 
of  school  buildings,  Department  of  Educa- 
tion, Park  Avenue  and  Fifty-ninth  Street, 
New  York,  N.  Y.,  until  Nov.  27  for  install- 
ing electric-light  equipment  in  Public 
Schools  1,  12,  32.  75,  90  and  116,  borough 
of  Brooklyn.  Plans,  specifications,  etc., 
may  be  obtained  at  the  above  office  and 
also  at  branch  office,  131  Livingston  Street, 
Brooklyn. 

COOPERSTOWN,  N.  Y. — The  Colliers 
Light,  Heat  &  Power  Company  of  Coopers- 
town  has  applied  to  the  Public  Service 
Commission  for  permission  to  acquire  the 
capital  stock  and  take  over  the  control  of 
the  Deposit  (N.  Y.)  Electric  Company;  also 
to  issue  additional  capital  stock. 

ITHACA,  N.  Y. — The  Public  Service  Cor- 
poration has  authorized  the  Ithaca  Gas  & 
Electric  Corporation  to  purchase  2000 
shares  of  capital  stock  of  the  Norwich 
(N.  Y. )  Gas  &  Electric  Company  for  $200,- 
ono  ;  2276  shares  of  stock  of  the  Oneonta 
(N.  Y.)  Light  &  Power  Company  for  $227,- 
f.OO,  and  1474  shares  of  stock  of  the  Homer 
&  Cortland  Gas  Light  Company  for  $147,- 
4  00.  After  consolidating  the  three  prop- 
erties the  Ithaca  company  will  extend  and 
improve  them  and  connect  their  lines  to  its 
own   high-tension   transmission   system. 

JORDAN,  N.  Y. — Negotiations  are  under 
way  for  the  purchase  of  the  plant  of  the 
Jordan  Electric  Light  &  Power  Company 
by  P.  W.  Knapp,  owner  of  the  Marcellus 
electric  plant.  A  new  company,  it  is  under- 
stood, will  be  organized  to  take  over  the 
properties.  The  local  plant  which  served 
Jordan  and  Eldridge  will  be  closed  down 
and  electricity  will  be  supplied  from  the 
plant  at  Marcellus.  which  uses  Niagara 
power.  Franchises  have  been  secured  by 
Mr.  Knapp  in  Jordan  and  Elbridge.  New 
equipment,  including  transformers,  trans- 
mission lines,  etc.,  will  be  installed  as  soon 
as  possible. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
reived   by   C.    B.    J.    Snyder,    superintendent 


of  school  buildings.  Department  of  Educa- 
tion, I'ark  Avenue  and  Fifty-ninth  Street, 
New  Vorli,  until  Nov.  20  for  furnishing 
tool  equipments  (and  electric  wiring  for 
same)  for  shops,  also  electric  wiring  for 
vent  motors,  etc.,  duplicate  school  plan,  in 
I'ublic  Schools  72,  101,  109,  168  and  171, 
borough  of  Manhattan,  A  separate  bid 
must  be  submitted  for  each  item  in  each 
school. 

NEW  YORK,  N.  ^. — Bids  will  be  re- 
ceived by  William  Williams,  commissioner 
of  water  supply,  gas  and  electricity.  Room 
2318,  Municipal  Building,  New  York,  until 
Nov.  23,  as  follows:  (1)  For  furnishing 
and  maintaining  electric-lighting  units  for 
lighting  public  streets,  parks  and  places 
from  Jan.  1,  1917,  to  Dec.  31,  1917,  inclu- 
sive; (2)  for  furnishing  electric  current 
for  lamps  and  motors  in  pubMc  buildings 
and  for  furnishing  and  maintaining  certain 
equipment  during  said  period;  (3)  for  per- 
forming sundry  repair  and  other  work  to 
lighting  equipment  furnished  by  the  city 
during  said  period,  in  the  boroughs  of 
Manhattan,  the  Bronx  and  Richmond.  Blank 
forms  of  bids,  including  specifications,  etc., 
may  be  obtained  at  Room  2324,  Municipal 
Building. 

NIAGARA  PALLS,  N.  Y. — Plans  are  un- 
der way  for  rebuilding  and  extension  of 
the  hydroelectric  plant  of  the  Niagara  Falls 
Power  Company  at  Niagara  Falls,  which 
will  involve  an  expenditure  of  $11,000,000. 
The  output  of  the  plant  will  be  increased 
from    90,000    hp.    to    180,000    hp. 

SCHENECTADY,  N.  Y.— The  capital 
stock  of  the  Schenectady  Illuminating  Com- 
pany has  been  increased  from  $3,000,000  to 
$5,000,000.  The  company,  it  is  understood, 
contemnlates  a  number  of  improvements  to 
its   system. 

ALBION,  PA. — The  Northwestern  Elec- 
tric Service  Company  of  Pennsylvania  has 
been  granted  a  franchise  to  erect  electric 
ti-ansmission  lines  on  certain  streets  of  the 
borough  and  town  of  Albion  and  also  to 
supply  electricity  for  lamps  and  motors 
within  the  limits  of  the  borough. 

CARNEGIE,  PA. — The  Union  Electric 
Steel  Company  of  Pittsburgh,  recently  or- 
ganized with  a  capital  ."^tock  of  $3.Tb.O0n, 
has  purchased  a  site  in  Carnegie,  on  which 
it  will  erect  a  plant  for  producing  electric 
steel.  Heroult  furnaces  will  be  used.  The 
first  furnace  will  have  a  capacity  of  six 
tons.  .Tames  D.  O'Neil,  former  president 
of  the  United  Coal  Company,  will  be  presi- 
dent of  the  new  company. 

FREEMANSRURG.  PA. — The  plant  and 
holdings  of  the  Preemansburg  Electric 
liifrht  &  Power  Comnany  have  been  pur- 
chased by  the  Lehieh  Valley  Light  & 
I'ower  Company   of   Allentown. 

JRNKINTOWN,  PA. — Plans  are  being 
prepared  by  Lawrence  V.  Boyd,  architect, 
for  the  erection  of  a  new  building  for  the 
Philadelphia  &  Suburban  Gas  &  Electric 
Cqmnany  of  Philadelphia  in  Jenkintown. 

SOUTH  BETHLEHEM.  PA.— An  asso- 
ciation has  been  formed  to  raise  funds 
for  an  adequate  electric-lighting  system  on 
streets  approaching  the  proposed  new 
bridge  over  the  Lehigh  River  to  Bethlehem. 
The  cost  of  the  nroDosed  lighting  system 
is    e^tim^ted    at    $14,000. 

HTGHTStOWN.  N.  J. — The  Electric 
Lie-ht  &  Power  Comnany  is  contemnlating 
extensions  to  its  local  system  in  connection 
with  the  erection  of  the  electric  transmis- 
sion line  now  being  erected  from  Hights- 
town  to  Trenton. 

JERSEY  CITY,  N.  J. — Apnlication  has 
be^n  filed  by  the  Public  Service  Elec- 
tric Comnany  for  permis<^ion  to  Install  a 
conduit    system    in    Summit   Avenue. 

MERCHANTVTLLE.  N.  .T. — The  Bell 
Tele'^hone  Comnany  has  been  granted  a 
franchise  to  install  an  underground  condtiit 
sy.=!tpm  in  streets  in  the  business  section. 

NEWARK.  N.  J. — The  contract  for  elec- 
trical work  in  the  new  manufacturing  plant 
of  the  General  Leather  Comnany.  to  be 
erected  on  Frelinehuysen  Avenue,  Newark, 
has  been  awarded  to  the  Davis  Electric 
Comnany.    54   Clinton   Street,   at   $12,000. 

NEV^^TON,  N.  J. — Bonds  to  the  amount 
of  $8,000  have  been  voted  for  the  installa- 
tion of  an  electric  street-lighting  system  on 
the  important  thoroughfares  in  Newton. 

BALTIMORE,  MD. — The  citizens  have 
voted  to  appropriate  $1,000,000  to  continue 
the  construction  of  underground  conduits 
for  electrical  wires,  the  work  to  be  done 
under  the  supervision  of  the  Electrical  Sub- 


way Company.      Raleigh  C.  Tliomas  i.s  chief 
engineer. 

BALTIMORE  MD.— The  Western  Mary- 
land Railway  Company  is  issuing  notes  to 
I  ho  amount  of  $67,087  to  provide  funds  for 
I  lie  installation  of  automatic  block  signals 
on  the  railroad  of  the  Connellsville  &  State 
Lino  Railway  Company,  between  Colmar 
and   Greenwood,   a  distance  of   66   miles. 

.VlANNIN(JTON,   W.    VA. — The  Mononga- 
liela     Valley     Traction     Company     of     Fair- 
mont   has    purcha.sed    the    property    of    the 
Consumers      JOlectric      JJght      Company      of] 
Mannington.      The   new   owners   have   takenj 
over  tlio  plant  and  will  erect  a  transmission 
Ime   from   tiie   sul)Ktation   at   Farmington   t<j 
Mannington,  a  distance  of  7  miles,  to  .supplj 
electricity     from     the     central      station     al, 
Hutchinson    to    operate    the    local    systemj 
The  distribution  system  in  Mannington  wilt 
be  rebuilt  and  rearranged  to  permit  distriJ 
bution   at   2300   volts   instead   of   1100   volt8.| 

SWITCHBACK,      W.      VA.— The      Appa- 
lachian   Power    Company    of     Bluefield     ial 
planning    to    install    a    frequency    changer, f 
involving    an    expenditure    of    about    $100,-1 
000,    to    enable    the    plant    to    interchange! 
with  the  Norfolk  &  Western  Railway  Com-J 
pany's  electrical   transmission  system ;   also! 
to  erect  an  electrical  transmission  line  from! 
Saltville,    Va.,    to    Dante,    Va.,    a    distance] 
of    30    miles,    at    a    cost    of   about    $90,000. 
The    Appalachian    company    has    purchased 
the   plant   of   the   Clinchfleld   Coal    Corpora- 
tion  at   Dante   and   will   equip   it   for   a   re- 
serve    steam     plant.     Contract     has     been 
awarded   for  the  frequency   changer. 

CLARKSVILLE,  VA.— The  City  Council 
is  considering  the  question  of  Issuing  $7,500 
in  bonds  for  the  installation  of  a  municipal 
electric-light  plant. 

FORK  UNION,  VA.— The  electric  plant, 
we  are  informed,  has  already  been  installed 
at  the  Fork  Union  Military  Academy.  The 
management  is  still  in  the  market  for  light- 
ing equipment  and  supplies.  An  item  pub- 
lished in  the  issue  of  Oct.  28  stated  that 
the  Military  Academy  was  contemplating 
the  installation  of  an  electric  plant.  C.  E. 
Crossland  is  president. 

RICHMOND,  VA. — The  Administrative 
Board  has  rejected  the  proposals  of  the 
Virginia  Railway  &  Power  Company  for 
furnishing  electricity  for  power  purposes  in 
tlie  city  and  for  exchanging  power  service 
between  the  municipal  plant  and  the  com- 
pany' plant.  The  board  has  awarded  a 
contract  to  the  General  Electric  Company 
for  a  steam  turbo-generator  set,  at  $20,340. 

WILLIAMSBURG,  VA.— The  Williams- 
burg Electric  Light  &  Power  Company, 
which  has  a  franchise  to  supply  electricity 
here,  it  is  reported,  has  purchased  the  prop- 
erty of  the  Williamsburg  knitting  mills, 
for  $33  000. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D.  C,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  supplies  as  fol- 
lows: Various,  Schedule  347 — 23,000  dry 
cells;  Schedule  360 — miscellaneous  desk 
and  bracket  fans.  Norfolk,  Va.,  Schedule 
341 — one  15-ton  locomotive  crane.  Brook- 
lyn, N.  Y.,  Schedule  338 — furnishing  and 
installing  miscellaneous  laundry  machinery. 
Philadelphia,  Pa.,  Schedule  343 — one  12,000- 
gal.  storage  tank.  Key  West,  Fla.,  Sched- 
ule 342 — nine  fixed-socket  type  thermom- 
eters. Puget  Sound,  Wash.,  Schedule  358 — 
16  turbine  tube  cleaners,  2  in.  and  4  in. 
Newport,  R.  I.,  Schedule  378 — 4000  copper 
cups,  two  turbine  bucket  cutting  machines. 
Mare  Island,  •  Cal.,  Schedule  358 — six 
water-tight  annunciators  (type  B),  44  lb. 
nickel  chronium  resistance  wire.  Mare 
Island  and  Puget  Sound,  Schedule  358 — 29 
heavy  electric'  soldering  irons.  Boston, 
Mass.,  Schedule  370 — 14  water-tight  con- 
trolling panels.  Washington,  D.  C,  Sched- 
ule 377 — two  5-in.  universal  radial  drills, 
one  heavy  duty  press  drill ;  Schedule  362 — 
one  surface  grinding  machine,  one  univer- 
sal milling  machine.  Charleston,  S.  C, 
Schedule  364 — two  turbo-generating  sets. 
Apnlications  for  proposal  blanks  should 
designate   the   schedule   desired  by   number. 


North  Central 

ALLEGAN,  MICH.— The  proposal  to 
issue  $6,000  in  bonds  for  the  installation  of 
a  municipal  street-lighting  system  is  under 
consideration. 

ALMA.  MICH. — W.  J.  Sherman,  of  To- 
ledo, Ohio,  consulting  engineer,  has  been 
engaged  to  prepare  plans  for  installation 
of  a  municipal  water-worl?s  system,  includ- 
ing mains,  pumping  station  and  hydro- 
«:lectric  power. 

GRAND  RAPIDS,  MICH.- Residents  on 
East  Leonard  Street  have  subscribed  $7,.'i00 
for  the  installation  of  an  ornamental  light- 
ing system  on   that  thoroughfare. 
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MULLIKEN,  MICH. — The  Council  will 
soon  call  a  special  election  to  vote  on  the 
proposal  to  grant  J.  H.  Hensky  a  fran- 
chise to  supply  electricity  in  Mulliken.  11' 
granted  a  fianchise  Mr.  Hensky  ha.s  offered 
to   install  a   plant  and  wire   the   town. 

PETOSKKY,  MICH. — Work  on  the  recon- 
struction of  the  municipal  water  power 
plants  have  been  postponed  until  spring. 

PETOSKICY,  MICH. — The  local  p.ipar 
mill,  recently  damaged  by  Are  (which  is  a 
branch  of  the  Wheat  l^iper  Company  of 
Elkhart,  Ind.),  will  resume  operation  as 
soon  as  repairs  are  made  and  new  build- 
ings erected.  The  municipal  plant  will 
supply  the  mill  electricity  (without  charge) 
for  six  months,  to  give  the  company  an 
opportunity  to  build  a  fireproof  power 
plant. 

PORT  HURON.  MICH.— The  Port  Huron 
Gas  &  Electric  Company  has  submitted  a 
proposal  to  the  City  Council  offering  to  in- 
stall a  new  street-lighting  system.  The 
present  contract  expires  Dec.  31. 

CANAL  DOVER,  OHIO.— Plans  are  being 
prepared  by  the  Millersburg  &  Western 
liaihoad  Company  for  the  construction  of 
an  electric  railway  from  C^^anal  Dover  to 
Millersburg.  The  work  will  include  35  miles 
of  single  track,  power  house  and  two  sub- 
stations. D.  F.  A.  Wheelock  of  Warren, 
Pa.,  is  engineer. 

CINCINNATI,  OHIO.— Preparations  are 
being  made  by  the  Cincinnati  &  Suburban 
Bell  Telephone  Company  to  erect  a  branch 
exchange  building  for  the  Woodburn  ex- 
change,   to    cost    about    $150,000. 

CLEVELAND,  OHIO. — A  permit  has 
been  granted  the  National  Artificial  Silk 
Company  for  the  erection  of  a  power  house 
at  9801  Wolford  Road,  to  cost  about  $55,- 
000. 

CLEVELAND,  OHIO. — At  the  election 
held  Nov.  7  the  proposal  to  issue  $1,750,000 
in  bonds,  the  proceeds  to  be  used  for  en- 
larging the  municipal  electric-light  plant 
and  distribution  system,  was  approved  by 
the  voters.  The  city  officials  are  negotiat- 
ing with  the  Cleveland  Railway  Company, 
which  proposes  to  close  down  its  Cedar 
Avenue  power  house,  to  supply  part  of  the 
energy  for  the  railway  system. 

COLUMBUS,  OHIO.— Plans  are  being 
considered  by  the  Wilson  Avenue  Improve- 
ment Association  for  the  installation  of  an 
ornamental  lighting  system  on  Wilson  Ave- 
nue. 

LIMAVILLE,  OHIO. — Bids  will  be  re- 
ceived by  the  Village  Council  at  the  office 
of  the  village  clerk  until  Nov.  20  for  fur- 
nishing material  and  installation  of  a  light- 
ing system  or  plant,  according  to  plans 
and  specifications  on  file  in  the  office  of  the 
village    clerk. 

LORAIN,  OHIO.— The  Lorain  County 
Electric  Company,  which  supplies  elec- 
tricity in  Lorain,  Elyria,  Amlierst  and  other 
places  is  planning  to  rebuild  and  double  the 
output  of  its  plant.  The  improvements  will 
cost  about  $250,000  and  will  also  include 
the  rebuilding  of  the  overhead  distribution 
system.  Wires  and  poles  will  be  removed 
to    alleys. 

ROCKY  RIVER,  OHIO. — The  Council  has 
granted  the  Cleveland  (Ohio)  Electric  Il- 
luminating Company  a  franchise  to  furnish 
electrical  service  in  Rocky  River.  The 
Rocky  River  Water,  Light  &  Power  Com- 
pany supplies  electricity  here,  but  does  not 
furnish  a  day  service. 

TIFFIN,  OHIO. — The  City  Council  has 
awarded  the  Ohio  Light  &  Power  Company 
of  Tiffin  a  contract  for  lighting  the  streets 
of  the  city  for  a  period  of  ten  years,  at 
$10,451.  Nitrogen-filled  incandescent  lamps 
will    be    used. 

TOLEDO,  OHIO. — Orders  have  been 
placed  by  the  Toledo  Railways  &  Light 
Compan.v  for  a  20,000-kw.  turbo-generator, 
increasing  the  output  of  its  plant  to  85,000 
kw. 

WARREN,  OHIO. — Work  will  .soon  be- 
gin on  the  erection  of  the  fir.'^t  unit  of  the 
new  plant  of  the  Westgard  Tire  &  Rubber 
Comi)any,  which  will  include  a  building, 
100  ft.  by  240  ft.,  two  stories  and  l)aso- 
ment,  and  a  power  plant.  W.  C.  Owen  & 
Company  of  Cleveland   are  engineers. 

YOUNGSTOWN,  OHIO. — The  Trumbull 
Mazda  I^amp  Company  has  awarded  the 
contract  for  the  construction  of  an  addi- 
tion to  its  plant  (three  stories  high),  to 
cost  about  $75,000,  to  the  Heller  Brothers 
Construction  Company.  Considerable  new 
equipment  will   be  required. 

ALEXANDRIA,  KY. — A  company  has 
been  organized  by  the  Business  Men's  C;iub 
to  construct  and  operate  an  electric-light 
plant  in  Alexandria  to  supply  electricity  for 
both  commercial  and  street-lighting.  The 
company  is  capitalized  at  $2,000  Dr.  N.  G. 
Zinn,  James  H.  Gosney,  Andrew  Turner  and 
G.  S.  Phillips  have  been  appointed  a  com- 
mittee  to   investigate   the  matter. 

LEXINGTON,  KY. — Plans  are  being  con- 


sidi^red  l)y  the  City  Commissioners  for  im- 
provi-iiii'Mts  to  the  street-lighting  system  on 
Main  Stre(d.  It  is  proposed  to  place  the 
elei'tric  wires  between  Limestone  Street  and 
I  ;i  oadway   underground. 

MORGANFIELD,  KY.— The  electric 
lighting  plants  at  Morganfleld  and  Union- 
town  have  been  purchased  by  the  Kenluclcy 
I  tilities  Company  of  Lexington.  Con- 
ti-acts  have  been  placed  for  new  equipment 
for  the  plant  at  Morganfield  ;  also  for  ma- 
terial for  erection  of  transmission  line  to 
connect  L'niontown  and  Morganfield,  Harry 
Reid  of  Lexington,  is  president. 

MURRAY,  KY. — Bonds  to  the  amount  of 
$20,000  have  been  voted,  the  proceeds  to 
be  used  for  the  installation  or  purchase  of 
a    municipal    electric-light    plant. 

OLIVE  HILL,  KY. — The  citizens  have 
voted  to  issue  $10,000  in  bonds  for  the  in- 
stallation of  a  municipal  electric-light  plant 
and    water-works    system. 

UNIONTOWN,  KY. — The  local  electric- 
light  plant  has  been  purchased  by  the 
Kentucky  Utilities  Company  of  Lexington. 
A  transmission  line  will  be  erected  from 
Morgantown  to  Uniontown. 

CLINTON,  IND.— The  Clinton  Electric 
Light  &  Power  Company  and  the  Sullivan 
(Ind.)  County  Electric  (Company  have  been 
consolidated  under  the  name  of  the  Wabash 
Valley  Electric  Company.  The  new  com- 
pany with  two  central  stations,  one  at 
Clinton  and  the  other  at  Sullivan,  will  fur- 
nish electricity  in  the  towns  of  Clinton, 
Sullivan,  Dana,  Jacksonville,  New  St.  Ber- 
nice,  Hymera,  Shelburn,  Farmersburg, 
.fasonville  and  Coalmont.  The  Wabash 
company  is  capitalized  at  $250,000.  H.  C. 
Dies   of   Clinton    is   president. 

LAFAYETTE,  IND.— The  Chicago,  In- 
dianapolis &  Louisville  Railway  Company 
(Monon  Route)  is  contemplating  an  addi- 
tion to  its  local  shops  for  use  of  the  elec- 
tiical  department,  requiring  the  installation 
of  considerable  equipment.  W.  H.  Fogg  is 
division   superintendent. 

CHICAGO,  ILL.— Work,  it  is  reported, 
will  begin  at  once  on  equipping  the  Chicago, 
Milwaukee  &  St.  Paul  Railway  from  Deer 
Lodge  to  Alberton,  Mont.,  a  distance  of 
110    miles,    for    electrical    operation. 

CHICAGO.  ILL. — Plans  have  been  pre- 
pared by  the  Western  Electric  (Company 
for  the  construction  of  a  group  of  four  flve- 
.■■■.tory  buildings  to  be  erected  as  an  addi- 
tion to  its  large  plant  at  Hawthorne,  at  a 
cost   of  about   $700,000. 

CHICAGO,  ILL.— A  building  permit  has 
been  granted  for  the  erection  of  a  one- 
,«toiy  steel  and  brick  power  house  at 
Twenty-ninth  Street  and  Sacramento 
Avenue,  to  cost  about  $120,000,  for  the  city 
of  Chicago.     Charles  W.  Kallal  is  architect. 

GR.VNVILLE,  ILL. — The  Putnam  County 
Electric  Company,  recently  organized  by 
.Sidne.v  Whittaker,  George  W.  Hunt  and 
John  G.  Pletsch,  has  applied  to  the  State 
l'ubli(!  Utilities  Commission  for  permission 
lo  take  over  tlie  electric-light  i)Iant  in  the 
city  of  Granville,  distribution  systems  in 
Standard  and  Mark,  and  transmission  lines 
l)'>tween  those  towns,  owned  bv  Sidney 
Whittaker. 

HEBRON,  ILL.— The  L.  E.  Myers  Elec- 
tric Company,  which  has  been  gianted  a 
franchise  to  supply  electricity  in  Hebron, 
has  changed  its  name  to  the  McHenry 
County    Electric    Light   &   Power   Company. 

MAHOMET,  ILL. — Steps  have  been  taken 
to  organize  a  company  to  operate  an  elec- 
li-ic-Iight  plant  in  Mahomet.  The  company 
will  have  a  capital  .stock  of  $10,000.  J.  N. 
Black  is  interested. 

MARINE,  ILL.— The  Southern  Illinois 
liight  &  Power  Company  of  Hillsboi-o  is 
negotiating  for  the  purchase  of  the  electric 
plant  of  the  Marine  Electric  Service  Com- 
pany. 

MURPHYSBCJKO,  ILL. — The  Murphys- 
boro  Electric  Railway,  Light,  Heat  &  Power 
Company  has  awarded  the  Heman  Con- 
struction Company  of  St.  Louis,  Mo.,  a 
contract  for  the  construction  of  an  exten- 
sion of  its  electric  railway  to  Carbondale. 
The  cost  is  estimated  at  about   $200,000. 

WINNETAKA,  II.,L. — Improvements  are 
contemplated  to  the  municipal  electric- 
light  plant,  including  the  installation  of 
a  500-kva.,  two-phase,  fiO-cycle,  2200-volt 
turbo-generator,  to  be  completed  by 
September,  1917.  R.  L.  Fitzgerald  is  busi- 
ness  manager. 

ASHI>AND,  WIS. — The  A.^hland  Light, 
I'ower  &  Street  Railway  Company  is  plan- 
ning to  increase  the  output  of  its  power 
Iilant  from  .SOOO  to  10.000  hp.  The  boiler 
room  will  be  enlarged  and  four  ROO-hp. 
boilers  installed.  A  new  concrete  stack 
will    also   be   erected. 

CHETEK,  WIS.— The  Wisconsin  Com- 
mission has  granted  the  Chetek  Light  & 
Power  Company  permission  to  issue  $12.- 
500  in  capital  stock,  $20,000  in  bonds  and 
$3,000  in  notes  for  the  purpose  of  acquiring 


ilie  fleclric  plant  and  distributing  system 
in   (lii-lek. 

JACKSON,  WIS. — The  Jackson  Electric 
Light  &  I'ower  Company  has  applied  to  the 
Wisconsin  Railroad  Commission  lor  permis- 
sion lo  issue  $1,000  in  capital  Block  for  the 
Ijurpose  of  taking  over  the  local  electric 
idaiit,  owned  by  Froelich  Mercantile  Com- 
pany. 

MILWAUKEE,  WIS. — Improvemenla  in- 
volving an  expenditure  of  $100, uoo  lo  me 
auditorium  in  Milwaukee  are  contemplated, 
whicli  will  include  new  lighting  and  heating 
sjstems.     J.  C.  Greib  is  manager. 

MILWAUKEE,  WIS. — Plans  are  being 
prepared  by  Leiser  &.  Hoist,  Gerniama 
Building,  Milwaukee,  for  the  construction 
of  the  VVasiungion  Hotel,  to  be  located  at 
Fourth  and  Sycamore  Streets,  at  a  cost  of 
about  $300, OUO.  The  plans  provide  for 
three  electric  elevators,  central  heating 
plant,  etc.  Herman  Pereles,  Walter  Kau- 
wertz    and    I.    Miller    are    owners. 

NEENAH,  WIS. — Plans  are  being  con- 
sidered by  the  John  Strange  Paper  Com- 
pany of  Neenah  for  the  construction  of  a 
new  dam  and  hydroelectric  plant  at  McDill, 
near  .Stevens  I'oint.  The  company  has  pur- 
chased the  pioperty  of  the  Wisconsin 
Graphite  Company  and  propioses  to  estab- 
lish a  paper  mill. 

PARK  FALLS,  WIS. — The  Flambeaa 
Paper  Company  of  Park  Falls  has  engaged 
T.  W.  Orbison  of  Appleton,  architect  and 
engineer,  to  prepare  plans  for  a  power  dam, 
hydroelectric  plant  and  paper  mill  on  the 
Flambeau  River,  near  Park  Falls.  The  cost 
of  the  project  is  estimated  at  $125,000.  Guy 
Waldo    is    secretary. 

REESEVILLE,  WIS. — The  Wisconsin 
Gas  &  Electric  Company  of  Kenosha  has 
purchased  the  property  and  holdings  of 
tlie  Reeseville  Light  &  I'ower  Company  and 
the  Marshall  (Wis.)  Electric  Company  and 
will  extend  the  transmission  line,  now 
being   erected   to   Clyman,    to   Reeseville. 

DULUTH,  MINN. — The  directors  of  the 
Great  Northern  Power  Company  have  au- 
thorized an  issue  in  bonds  to  provide  funds 
for  improvements  and  extensions  to  its 
system,  among  which  is  the  erection  of  an 
electric  transmission  line  from  Thomson 
to  Virginia,  to  enable  the  company  to  give 
a  more  satisfactory  service  in  the  Mesaba 
range    towns. 

ELY,  MINN. — A  new  350-kw.  Westing- 
house  generator  and  Lentz  engine  is  being 
installed  in  the  municipal  electric-light 
plant.      William   Mitchell    is   superintendent. 

GHENT,  MINN. — The  Citizens'  Light 
Heat  &  Power  Company  has  been  granted 
a  franchise  to  install  and  operate  an  elec- 
tric-light   and    power    plant    in    Ghent. 

HAWLEY,  MINN. — A  new  gas  engine 
and  gas  producer  is  now  being  installed 
in  the  municipal  electric-light  plant.  A 
300-gal.  per  minute  Smith  Vaile  triplex 
pump  has  recently  been  installed  in  the 
municipal  eleciric-light  and  water  plant. 
The  purchase  of  a  40-kw.,  two-phase,  23iM»- 
volt  alternator  (second  hand),  directly 
connected  or  belted,  is  under  consideration 
by  the  board  of  managers,  who  would  like 
to  receive  prices  on  same.  Address  all 
quotations  to  N.  A.   Lee,  suijerintendent. 

MORTON,  MINN. — The  Northern  States 
Power  Company  of  Chicago.  111.,  has  been 
granted  a  franchise  to  supply  electricity  in 
Morton   for  a  period  of    15   years. 

BLOCKTON,  IOWA. — The  property  of 
the  Blockton  Light  &  Power  Company  has 
been  taken  over  by  David  G.  Fisher  &  Com- 
pany, of  Davenport. 

BONDURANT,  IOWA. — The  Board  of 
Railroad  Commissioners  of  Iowa  has 
granted  the  town  of  Bondurant  a  25-year 
franchise  to  erect  an  electric  transmission 
line  upon  the  highways  and  road  of  Polk 
County.  The  town  contemplates  establish- 
ing a  municipal  electric-light  system  and 
will  secure  electricity  from  the  Inter  Urban 
Kailway  Company  of  Des  Moines. 

CENTERVILLE,  IOWA. — The  Centerville 
Light  &  Traction  Company  has  been 
granted  a  25-year  franchise  to  erect  and 
operate  electric  transmission  lines  on  cer- 
Xain  highways  and  road  in  Appanoose  and 
Wayne  Counties  to  supply  electricity  for 
lamps,  heaters  and  motors.  The  company 
is  contemplating  the  erection  of  a  33,000- 
volt  transmission  line  from  Centerville  to 
Allerton,  a  distance  of  12  miles.  F.  S 
Payne,  of  Centerville,  is  president  and  man- 
ager, 

DAYTON,  IOWA. — The  Board  of  Rail- 
road Commissioners  of  Iowa  has  granted 
the  town  of  Dayton  a  25-year  franchise  to 
erect  and  operate  an  electric  transmission 
line  between  Harcourt  and  Dayton  in  Web- 
ster County.  The  town  is  installing  a 
numicipal  electric-lighting  system  and  pro- 
poses to  secure  energy  from  the  i)l;int  of 
the  Fort  Dodge,  Des  Moines  &  Southern 
Itailroad   Company  at   Harcourt. 

GUTRIE  CENTER,  IOWA.— The  Iowa 
Railway  &  I..ight  Company  of  Cedar  Rapids 
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coniemplales  the  instullation  of  a  new  100- 
kw.  generating  unit  at  its  local  plant.  C. 
T.  ilarney  is  manager. 

MOUNT  VKliNON,  IOWA. — Arrango- 
menls  liave  bcun  conuileleti  by  tliu  Wupbio 
I'ower  it  IJglit  Company  lor  o.\leiisioii  of 
its  Iransmi.s.sioii  lino  to  West  Brancli,  a 
distance  ol'  about   30   miles. 

WATKKJ.OO,  IOWA.— Bids  will  be  re- 
ceived by  the  board  ol'  education  of  llie 
indopondful  scliooi  district  of  Kast  Water- 
loo, l-'irsl  National  liaali  HuildiUK.  Water- 
loo, uiiiu  Nov.  2V  lor  a  system  of  electric 
cloclvs  and  bells,  electric  n.\tures  and  con- 
duit and  telephones.  W.  H.  Brunn  is  sec- 
retary. 

BOWLilNG  GREEN,  MO.—The  Bowling 
Gieen  Mineral  Springs  Company  is  contem- 
plating tlie  installation  of  an  electric-light 
plant  and  water-worlts  system.  J.  H.  L,yiicli, 
ti25  J_,ocust  Street,  St.  liOuis,  is  architect. 

J01'L,1N.  MO. — Tlie  Empire  District 
Electric  Company  of  Joplin  is  contemplat- 
ing improvements  to  its  Spring  liiver  power 
plant,  including  the  iiiHtallalion  of  three 
boilers.  Orders  have  been  placed  for  equip- 
ment for  softening  water.  The  cost  of  the 
work    is    estimated    at    $25,000. 

SPRING  HILL,  MO. — Improvements  are 
contemplated  to  the  municipal  electric-light 
plant,  to  cost  about  $4,000,  for  which  bonds 
have   been   voted. 

i'LASHEK,  N.  D.— Harry  Thorberg  and 
John  Bunting  of  Mandan,  N.  D.,  have  been 
granted  a  franchise  to  install  an  electric- 
lighting    system    in    Flasher. 

DELL  RAl'lDS,  S.  D. — Bids  will  be  re- 
ceived by  the  city  of  Dell  Rapids  until  Nov. 
28  for  the  sale  of  $S,000  in  bonds,  the  pro- 
ceeds to  be  used  for  a  municipal  lighting 
system.      James   Ridlington   is   city   auditor. 

OMAfIA,  NEB.— The  Charles  W.  Martin 
Company  has  awarded  the  contract  to  the 
Omaha  Concrete  Stone  Company  to  furnish 
ornamental  concrete  lamp  standards  for  the 
entire  Minne  Lusa  addition.  Several  hun- 
dred posts  will  be  required. 

OMAHA,  NEB. — Bids  will  be  received 
by  W.  T.  Bourke,  secretary  of  board  of 
education,  5uu  City  Hall,  Omaha,  Neb.,  un- 
til Dec.  7  for  construction  of  the  Henry 
W.  Yates  School  Building,  separate  bids 
to  be  submitted  as  follows:  (1)  Entire 
completed  building;  (2)  general  construc- 
tion; (3)  heating  and  ventilating,  auto- 
matic heat  control,  vacuum  system,  plumb- 
ing and  gas  fitting;  (4)  electric  wiring, 
etc.  Copies  of  plans  and  specifications  may 
be  obtained  at  the  office  of  John  McDonald, 
architect,  Omaha  National  Bank  Building, 
Omaha,  upon  deposit  of  $25.  Bids  will  also 
be  received  at  the  same  time  and  place  for 
the  erection  of  the  Field  Club  School  Build- 
ing, as  follows :  (J.)  Entire  completed 
building;  (2)  general  construction;  (3) 
heating  and  ventilating,  vacuum  system, 
plumbing  and  gas  fitting;  (4)  electric 
wiring,  etc.  Copies  of  plans  and  specifica- 
tions may  be  obtained  at  the  office  of 
George  B.  Prinz,  architect,  New  Omaha  Na- 
tional Bank  Building,  Omaha,  upon  deposit 
of  $25.  Bids  will  also  be  received  at  the  same 
time  and  place  for  the  construction  of  the 
New  Clifton  Hill  School  Building  as  fol- 
lows: (1)  Entire  completed  building;  (2) 
general  construction;  (3)  heating  and  ven- 
tilating, vacuum  system,  plumbing  and  gas 
fitting;  (4)  electric  wiring,  etc.  Copies 
of  plans  and  specifications  may  be  obtained 
at  tlie  office  of  the  architects,  Frederick  W. 
and  Edwin  B.  Clarke,  Brandeis  Building, 
Omaha,  upon  deposit  of  $25.  Bids  will  also 
be  received  at  the  same  time  and  place  for 
construction  of  the  Park  School  Building, 
as  follows:  (1)  Entire  completed  building: 
(2)  general  construction;  (3)  heating  and 
ventilating,  automatic  heat  control,  vacuum 
system,  plumbing  and  gas  fitting;  (4)  elec- 
tric wiring,  etc.  Copies  of  plans  and 
specifications  may  be  obtained  at  the  office 
of  Thomas  R.  Kimball,  World-Herald  Build- 
ing, Omaha,  upon  deposit  of  $25.  Plans 
of  the  four  schools  will  be  on  file  at  the 
Builders'  Exchange  of  St.  Paul  and  Min- 
neapolis, Minn.  ;  Des  Moines,  Iowa,  and 
Omaha,    Neb. 

SARGENT,  NEB. — Work  has  started  on 
the  construction  of  the  proposed  municipal 
electric-light  plant,  for  which  bonds  to  the 
amount  of   $7,500   were  recently   voted. 

BUNKER  HILL,  KAN:— The  installation 
of  a  street-lighting  system  in  Bunker  Hill 
is  under  consideration. 

HAYS  CITY,  KAN. — At  an  election  to 
be  held  Nov.  '20  the  proposal  to  issue  $29.- 
003  in  bonds  to  purchase  the  property  of 
the  Hays  Electric  Light  Company  was 
carried.  Improvements  will  be  made  to 
the  plant  and  system  if  taken  over  by  the 
city.  Henrici,  Kent  &  Lowry,  Commer6e 
Building,   Kansas   City,   Mo.,    are   engineers. 

HIAWATHA,  KAN. — Plans,  it  is  report- 
ed, have  been  prepared  for  the  installation 
of  an  additional  generator  in  the  municipal 
electric-light  plant,  and  also  to  supply  elec- 
trical service  to  the  town  of  Highland. 


INDEl'ENDIONCE,  KAN. — I'reparations 
arc  being  made  by  tlie  Western  States  l't)rl- 
land  Ci-mcnt  Company  for  relmilding  its 
jjowi-r  iilaiil,  I'eceiitly  destroyed  by  llri,'.  Tlie 
cost  of  plant   is  estimated  at   $100,000. 

NOKWJCMl,  KAN.— The  Council  has 
gianted  the  Western  Sumner  Light  & 
l'owt;r  Company  of  Argonia  a  franchise  to 
.supply  electricity  in  Norwicli,  subject  to 
the  approval  of  the  voters. 

SPUING  HILL,  KAN. — Bonds  to  the 
amount  of  $1,000  have  been  voted  for  the 
installation  of  a  municipal  electric-liglit 
plant. 


MiA.Ml.  Ti:.\. — A  contract  will  soon  be 
awarded  by  tiie  City  Council  for  the  In- 
stallation of  an  eiectric-llghl  plant  In 
Miami. 


Southern  States 

McCORMlCK,  S.  C. — The  Isolated  Light 
&  Power  Company  of  Spartanburg  has  ap- 
l)lied  to  the  Town  Council  for  a  franchise 
to  furnish  light  and  power  and  light  in 
McCormick. 

FAYETTBVILLE,  GA. — An  election  will 
soon  be  held  to  submit  the  proposal  to  issue 
$15,000  in  bonds  for  imi)rovements  to  the 
electric-lighting    system    to    the    voters. 

OLDSMAR,  FLA. — The  R.  E.  Olds  Com- 
pany is  contemplating  the  installation  of 
an  electric-light  plant  in  the  new  town 
of  Oldsmar.  Ernest  R.  Holbrook,  200  Lee 
Street,   Tampa,   is  manager. 

STUART,  FLA. — Plans  are  being  con- 
sidered by  George  W.  Parks  and  associates 
for  the  development  of  a  hydroelectric  plant 
near    Stuart. 

NASHVILLE,  TENN. — The  Nashville 
Railway  &  Light  Company  is  contemplat- 
ing  extensive    improvements   to    its   system. 

SYRACUSE,  ALA.— The  City  Council 
has  voted  to  create  an  ornamental  light- 
ing belt  in  a  residential  district  in  the 
Seventeenth  Ward,  in  Livingston  Street, 
between  Euclid  Avenue  and  Strattford 
Street. 

COAL  HILL,  ARK. — The  local  electric- 
light  plant,  owned  by  Ferguson  &  Hicks, 
recently  destroyed  by  fire,  it  is  reported, 
will    be    rebuilt. 

HEBER  SPRINGS,  ARK. — The  property 
of  the  Heber  Springs  Light  Company  has 
been  purchased  by  the  Arkansas  Hydro- 
Electric  Development  Company  of  Little 
Rock,  which  will  enlarge  the  plant  and  in- 
stall new  equipment.  A.  R.  Amos,  of  Little 
Rock,  is  president  of  the  Arkansas  Com- 
pany. 

IMBODEN,  ARK. — The  Walnut  Ridge 
&  Hoxie  Light,  Power  &  Transit  Company 
of  Walnut  Ridge  has  completed  the  erection 
of  a  transmission  line  to  Imboden,  where 
it  will  furnish  electrical  service.  TTie  town 
has  contracted  for  15   street  lamps. 

KENNER,  LA. — The  City  Council  is  con- 
sidering the  installation  of  a  municipal 
electric-light  plant  and  waterworks  sys- 
tem. Xavier  A.  Kramer  of  Magnolia, 
Miss.,   is  engineer. 

MARLOW,  OKLA.— The  city  of  Marlow 
contemplates  the  installation  of  an  addi- 
tional generating  unit  of  250  hp.,  consist- 
ing of  an  engine  and  generator,  one  100- 
gal.  per  minute  deep-well  pump,  one  cen- 
trifugal pump  and  about  5  miles  of  4-in. 
mains,  valves,  hydrants,  etc.,  to  cost  about 
$25,000.      L.  A.   Pritchett  is  superintendent. 

MOUNTAIN  PARK,  OKLA. — The  pro- 
posal to  issue  $4,500  in  bonds  for  the  in- 
stallation of  an  electric-lighting  system  will* 
be  sifbmitted  to  the  voters. 

DALLAS,  TEX. — The  Texas  Power  & 
Light  Company  of  Dallas,  which  now  oper- 
ates more  than  300  miles  of  high-tension 
transmission  lines  in  Texas,  it  is  reported, 
is  considering  plans  for  further  extensions 
to  its  system,  which  include  the  construc- 
tion of  a  large  central  generating  station 
at  Austin,  to  be  followed  by  extension  of 
transmission  lines  to  San  Marcos,  New 
Braunfels  and  San  Antonio.  The  Southern 
Traction  Company  of  Dallas  contemplates 
extending  its  interurban  railway  from 
Waco  to  San  Antonio,  and  this  would  re- 
quire a  large  portion  of  energy  developed 
at   the   Austin   plant. 

GALVESTON,  TEX.  —  The  Galveston 
Electric  Company  is  planning  to  install 
a  300-kw.  motor-generator  set  in  its  plant 
at   Galveston. 

GATESVILLE,  TEX. — The  Gatesville 
Electric  Light  &  Power  Company,  it  is  re- 
ported, has  awarded  contract  for  the  con- 
struction of  a  new  building.  Entire  new 
equipment  will  be  installed,  which  will  triple 
the   present  output   of   the   present   plant. 

HEMPHILL,  TEX. — The  Knox  Lumber 
Company  is  planning  to  install  an  electric- 
light  and  power  plant  at  East  Mayfield,  2 
miles  distant,  and  proposes  to  erect  a 
transmission  line  to  Hemphill  to  furnish 
electrical  service  here.  The  proposed  plant 
will  also  supply  electricity  for  lamps  and 
motors  in  its  large  lumber  mill  at  East 
Mayfield. 


Pacific  States 

EVERETT,  WASH. —A  notice  of  appro- 
priation of  certain  waters  in  Glacier  Creek 
has  been  filed  with  the  county  clerk  by  D, 
a.  Ke'yes  and  C.  A.  Biddle  of  Everett. 
It  is  proposed  to  divert  the  water  at  the 
rate  of  100  cu.  ft.  per  second,  to  be  used 
to  generate  electricity  for  transmission  to 
operate  the  mines  in  the  Monte  Cristo 
mining  district. 

NOKTHPORT,  WASH.— Ground  has  been 
broken  lor  llie  consiructioii  of  the  new 
electric  plant  and  water-works  system  in 
Norlhport,  to  be  built  by  C.  A.  Coffin  of 
Spokane. 

PORT  ORCHARD,  WASH.— The  North 
Pacific  Public  Service  Company  lias  filed 
its  tariff  with  the  State  Public  Service  Cora- 
mission  at  Olympia,  anu  announced  its  in- 
tention of  laying  a  submarine  cable  from 
Port  Orchard  to  Bainbridge  Island  to  sup- 
ply  electricity   in   that  district. 

SPOKANE,  WASH. — Petitions  are  being 
circulated  by  property  owners  on  Washing- 
ton Street,  from  Trent  to  Fourth,  and  on 
Lincoln  Street,  from  Trent  to  Third,  for 
tlie  installation  of  a  curb  lighting  system, 
similar  to  the  system  on  West  and  Ea.st 
Avenues. 

PORTLAND,  ORE. — The  North  Coast 
Power  Company  is  reported  to  be  contem- 
plating improvements  to  its  water  system, 
to  cost  about  $50,000. 

RIDDLE,  ORE. — Bonds  to  the  amount 
of  $21,000  have  been  authorized  for  the 
installation  of  a  municipal  electric-light 
plant. 

ALAMEDA,  CAL. — Plans  have  been  pre- 
pared by  the  Union  Iron  Works  of  San 
Francisco  for  the  construction  of  a  power 
house  at  its  shipbuilding  plant  in  Alameda. 

FOREST  HOME,  CAL.— Application  has 
been  made  to  the  State  Water  Commission 
for  permission  to  appropriate  waters  of  the 
north  tributaries  of  Mill  Creek,  tributary 
to  Santa  Ana  River,  to  be  utilized  to  gen- 
erate electricity  for  manufacturing  purposes 
for  the  San  Gormgonio  power  project.  The 
project  includes  the  construction  of  5  miles 
of  i)ipe  line  and  a  fall  of  2230  ft.,  generating 
(5333   hp.,   at  a  cost  of  about   $500,000. 

HANFORD,  CAL. — Arrangements  have 
been  made  by  the  Mount  Whitney  Power 
&  Electric  Company  of  Visalia  to  take  over 
the  electric  property  and  business  of  the 
H.  G.  Lacey  Company  of  Hanford.  Mr. 
Lacev  will  continue  the  milling  business. 

LONG  BEACH,  CAL.— Work  has  been 
started  by  the  Molander  Power  Company 
on  the  construction  of  power  plant  at 
the  end  of  the  Long  Beach  pleasure  pier 
to  generate  electricity  from  wave-motor 
equipment.  The  cost  of  the  plant  is  esti- 
mated at  $25,000. 

LOS  ANGELES,  CAL.^Surveys  are 
being  made  by  W.  D'Arcy  Ryan  of  the 
General  Electric  Company  for  the  installa- 
tion of  an  ornamental  lighting  system  on 
Broadway. 

PASADENA,  CAL. — The  33,000-volt, 
three-phase,  high-tension  transmission  line 
connecting  the  cities  of  Los  Angeles  and 
Pasadena  is  completed.  The  work  was 
done  by  the  municipal  lighting  department 
of  Pasadena.  A  temporary  substation  at 
the  Pasadena  plant  is  designed  to  step  up 
the  current  for  transmission  to  Los 
Angeles.  The  city  of  Los  Angeles  has  car- 
ried the  line  to  its  station  in  Garvanza  to 
receive  the  energy  from  the  new  line. 

SACRAMENTO,  CAL. — Frank  M.  Ish,  of 
Oakland,  has  filed  a  petition  with  the  State 
Water  Commission  for  permission  to  use 
all  unappropriated  water  with  a  minimum 
of  100-sec.  ft.  of  the  waters  of  the  South 
Fork  of  the  Merced  River,  in  Mariposa 
County,  to  be  used  to  generate  electricity. 
About  10,000  hp.  will  be  developed.  The 
plans  provide  for  a  development  of  10,000 
hp,  to  cost  about  $1,500,000.  Work  will 
begin  on  the  project  in  June,  1917. 

SAN  FRANCISCO,  CAL. — The  State 
Railroad  Commission  has  authorized  the 
Sierra  &  San  Francisco  Power  Company  of 
San  Francisco  to  issue  $1,000,000  in  bonds 
to  be  sold  at  not  less  than  85,  the  proceeds 
to  be  used  for  the  following  work :  Com- 
pletion of  Strawberry  dam,  $100,000;  en- 
largement of  its  San  Francisco  plant,  $500,- 
000  ;  extension  of  distribution  lines,  $150,- 
000  and  $100,000  for  the  purchase  of  new 
properties. 

COEUR  D'ALENE,  IDAHO. — The  Cen- 
tral Heating  &  Lighting  Company  contem- 
plates the  installation  of  a  heating  and 
power  plant  in  Coeur  D'Alene,  to  cost  about 
$100,000. 

HAILEY',  IDAHO. — The  Idaho  Explora- 
tion   Company    contemplates    the    construe- 
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tion  of  a  power  plant  to  supply  power  to 
its  Black  Barb  mines  in  the  Kelly  Gulch 
section. 

POCATELLO,  IDAHO. — The  contract 
for  installation  of  an  incandescent  electric- 
lighting  system  has  been  awarded  to  the 
Pocatello  Electric  Company,  at  $51,513. 
The  contract  provides  for  the  use  of  pressed 
steel    lamp    posts, 

OATMAN,  ARIZ.— The  Oatman  Hydro- 
Electric  Powei  Company  has  been  granted 
a  franchise  bv  the  Board  of  Supervisors  to 
operate  as  a  public  utility  in  Mohave  Coun- 
ty, furnishing  electricity  in  the  Oatman 
mining  district  and  surrounding  country. 

PHOENIX,  ARIZ. — At  an  election  held 
recently  the  proposal  to  issue  $600,000  in 
bonds  to  establish  municipal  electric-light 
and  gas  plants  was  defeated. 

WICKENBURG,  ARIZ. — The  town  of 
Wickenburg  has  sold  $17,000  electric-light 
and  water-works  bonds.  H.  P.  Ward  is 
town    clerk. 

MOORE,  MONT. — Improvements  and  ex- 
tensions are  contemplated  to  the  local  sys- 
tem of  the  Montana  Power  Company  of 
Butte. 

POPLAR,  MONT. — Bonds  to  the  amount 
of  $6,500  have  been  voted  for  the  installa- 
tion   of   an    electric-lighting   plant. 

WHITE  SULPHUR  SPRINGS,  MONT.— 
The  City  Council  has  approved  the  .trans- 
fer of  the  franchise  held  by  Robins  & 
Meyers    Electrical    Company    to    M.    Hover 


of  Saco,  who  propo.ses  to  take  over  the 
local  plant  and  make  extensions  and  Im- 
jtrovements  to  the  system. 

CREEDE,  COL. — The  Commodore  Mining 
Company,  it  Is  reported,  is  making  ar- 
rangements to  install  a  power  plant  in 
connection  with  its  property,  located  on 
West   Willow   Creek. 


Canada 

VICTORIA,  B.  C. — The  Couteau  Power 
('ompany,  which  proposes  to  construct  a 
hydroelectric  power  plant  on  the  Shuswap 
River,  has  again  been  gruntefl  an  extrusion 
of  time,  which  gives  the  company  until  Aug. 
28,  1917,  to  begin  work  on  the  project  and 
until  Aug.    28,   1918,   to  complete  same. 

LONDON,  ONT. — The  town.«hips  of  South 
Dorchester,  Westminster  and  Dereham  will 
submit  by-laws  to  ratepayers  in  January 
to  provide  $1,000,000  for  construction  of 
the  proposed  hydro-electric  railway  project. 

SAULT  STIO.  MARIE,  ONT.— The  in- 
stallation of  two  motor-driven  pumps  of 
."1,000,000  gal.  capa-city  each  is  under  con- 
sideration by  the  City  Council. 

SHERBROOKE,  QUE. — The  City  Coun- 
cil has  awarded  the  contract  for  construc- 
tion of  transmission  line  from  the  power 
station  at  Weedon  to  Sherbrooke,  a  dis- 
tance of  about  30  miles,  to  the  Two  Mills 
Palls    Power    Compan.v    of    Weedon,    Que., 


at  $500,000.  Energy  transmitted  over  the 
proposed  line  will  be  used  for  Industrial 
purposes    in    Sherbrooke. 

GRAND  COULEE,  SASK. — The  local 
electric-light  plant  was  entirely  destroyed 
by  flre  recently.  W,  Young  is  secretary 
and   treasurer. 


Miscellaneous 

PANAMA, — Bids  will  be  received  at  the 
office  of  the  general  purchasing  ottlcer,  the 
Panama  Canal,  Washington,  D.  C,  until 
Nov.  21  for  furnishing  steel  billets,  soft 
steel,  steel  cable,  etc.  Blanks  and  general 
information    relating    to   this    circular    (No. 

1099)  may  be  obtained  from  the  above 
office  or  the  assistant  purchasing  agents, 
24  State  Street,  New  York,  N.  Y. ;  614 
Whitney-Central  Building,  New  Orleans, 
La.,    and   Fort   Mason,    San   Francisco,   Cal. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  jiurchasing  officer,  the 
Panama  Canal,  Washington,  D.  C,  until 
Dec.  2,  for  furnishing  dredge  tumbling,  en- 
gine truck  springs,  brake  shaft  brackets, 
lamp  posts,  electric  cable,  wire,  conduit 
and  fittings,  etc.  Blanks  and  general  in- 
formation   relating    to    this    circular     (No. 

1100)  may  be  obtained  from  the  above  office 
or  the  offices  of  the  assistant  purchasing 
agents.  'M  State  Street.  New  Y'ork,  N.  Y. : 
614  Whitney-Central  Building,  New  Or- 
leans,, La.,  and  Fort  Mason,  San  Fran- 
cisco, Cal. 


1,200,210.  Transmitter  for  Etheric  or 
Wireless  Telephone  Systems  ;  F.  H. 
Millener,  Omaha,  Neb.  App.  filed  Nov.  7, 
1912;  issued  Oct.  3,  1916.  A  multiple 
microphone  arrangement  for  transmission 
of  speech.  Combines  a  number  of  tele- 
phone transmitters  with  a  single  mouth- 
piece and  an  amplifying  sound  chamber 
or  megaphone. 

1,200,470.  Thermic  Telephone  ;  P.  de 
Lange  and  R.  A.  B.  van  Lynden,  Utrecht, 
Netherlands.  App.  filed  Nov.  4,  1915  ; 
issued  Oct.  10,  1916.  A  telephone  in 
which  the  sound  response  is  produced  by 
the  rapid  expansion  and  contractions  of  a 
fine  wire  through  which  the  signal  cur- 
rent is  passed.  This  instrument  is  of 
interest  to  radio  engineers  in  that  it  pos- 
sesses considerable  sensitiveness  and  is 
capable  of  direct  operation  by  the  received 
radio-frequency  currents,  without  the 
interposition  of  a  detector  or  rectifier. 
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Fig.    1 — Oscillation    Generator 

1,200,471.  Thermic  Telephone;  P.  de 
Lange  and  R.  A.  B.  van  Lynden,  Utrecht, 
Netherlands.  App.  filed  Nov.  4.  1915  ; 
issued  Oct.  10,  1916.  A  thermal, expan- 
sion telephone  receiver  of  the  sort  de- 
scribed immediately  above,  but  in  which 
the  sensitiveness  is  increased  for  some 
particular  sounds  by  making  the  air 
chamber  resonant. 

1,200,815.  Device  for  Amplifying  the  Ef- 
fect OF  Sound  Waves  ;  W.  H.  Cotton, 
Chicago,  111.  App.  filed  Dec.  11,  1911; 
issued  Oct.  10,  1916.  A  magnifying  sound 
chamber  for  telephone  receivers,  having 
parabolic  form. 

1,200,900.  Jet  Apparatus  ;  A.  F.  Sykes, 
New  Barnet,  England.  App.  filed  June 
19,  1916  ;  issued  Oct.  10,  1916.  A  liquid 
jet  recording  device  in  which  the  incom- 
ing energy-  produces  a  magnified  deflection 
of  the  conducting  jet  and  thus  affects  an 
indicating  instrument. 

1,201,034.  Abt  of  Utilizing  Hertzian 
Waves  ;  Edwin  R.  Gill,  Yonkers,  N.  Y. 
App.  filed  Jan.  29,  1914  ;  issued  Oct.  10, 
1916.  A  recording  receiver  for  radio 
telegraph  messages,  in  which  the  incom- 
ing waves  are  impressed  upon  acoherer 
which  is  then  "developed"  or  put  through 
a  process  giving  an  amplified  effect  upon 
the  detector.  The  "developed"  coherer  is 
next  placed  in  a  recording  instrument 
circuit,  and  finally  decohered  so  as  to  be 
ready  for  the  next  wave.     A   number  of 


Recent 

Radio 

Patents 

Notes  and  Comments  on  United  States 
Patents  on  Radio  Signaling  and  allied 
topics  issued  during  October,  1916. 


coherers  are  used,  so  that  at  least  one  is 
ready  for  receipt  of  signals  at  all  times. 

1.201.270.  Oscillating  (Turrent  Gene- 
rator ;  Lee  de  Forest,  New  York,  N.  Y. 
App.  filed  Sept.  14,  1914  ;  issued  Oct.  17, 
1916.  An  audion  generator  of  oscillations 
having  a  variable  resistance  and  shunt 
capacity  connected  between  the  grid  and 
filament,  for  the  purpose  of  increasing  the 
amplitude  of  the  alternating  currents 
produced.  An  oscillation  circuit  is  con- 
nected between  the  grid  and  plate. 

1.201.271.  Oscillating  Audion  ;  Lee  de 
Forest,  New  York,  N.  Y.  App.  filed  July 
22,  1915:  issued  Oct.  17,  1916.  Mercury- 
sealed,  double-walled  vacuum  tube  con- 
Laining  hot  and  cold  electrodes,  for  the 
generation  of  cscillations  of  high  power. 
The  surrounding  mercui-y  acts  both  to  re- 
tain the  vacuum  and  to  carry  ott  the 
heat  generated  in  the  operation  of  the 
bulb. 

1.201.272.  Telegraph  and  Telephone  Re- 
ceiving System  ;  Lee  de  Forest,  New 
York,  N.  Y.  App.  filed  Sept.  27,  1915: 
issued  Oct.  17,  1916.  An  audion  detector 
in  which  the  plate  circuit  voltage  is  sup- 
plied from  a  potentiometer  connected 
across  a  direct-current  source.  Condens- 
ers, ground  connection  and  impedance 
coils  are  provided  to  eliminate  or  reduce 
interfering  noises  from  the  dynamos,  etc., 
to  which  the  potentiometer  is  connected. 

1.201.273.  Oscillation  Generator;  Lee  de 
Forest,  New  York,  N.  Y.  Orig.  app.  filed 
May  13,  1915  .  div.  filed  Dec.  28,  1915  ; 
issued  Oct.  17,  1916.  An  audion-type 
electron  or  vacuum  relay  possessing  a 
plurality  of  grid  and  wing  electrodes.  The 
grid  and  wing  circuits  are  electromag- 
netically  coupled  for  the  generation  of 
electrical  oscillations. 

1,202,168.  Electromagnetic  Wave  Receiv- 
ing System  ;  Edwin  B.  Dallin.  Arlington, 
Mass.  App.  filed  Aug.  14,  1915;  issued 
Oct,  24,  1916,  A  receiving  tuner  in  which 
the  grounded  aerial  circuit  i.s  not  directly 
coupled  to  a  tuned  circuit  associated  with 
the  detector.  An  open  circuit  containing 
two  inductances  serves  to  triinsfer  the 
received  energy  to  the  indicator  circuit, 
one  coil  being  coupled  to  the  aerial  in- 
ductance and  the  other  to  the  detector 
sy.stem, 

1,202,925.  Automatic  Recording  System 
FOR  Radio  Time  Signals  ;  Frank  D.  Urie. 
Elgin.  111.  App.  filed  Dec.  19,  1914  ;  issued 
Oct.    31,    1916.      A  receiver  which   records 


incoming  time  signals  and  permits  their 
comparison  with  the  time  of  a  local  clock. 
In  order  to  cancel  the  effect  of  the  lag 
in  relays  and  amplifiers  at  the  receiver, 
the  local  clock  is  caused  to  produce 
oscillations  which  affect  the  original 
detector. 
1.203,064.  Transmitting  Apparatus  for 
Wireless  Telegraph  and  Telephone 
Systems  ;  Frederick  G.  Simpson,  Seattle, 
Wash.  App.  filed  Nov.  16,  1915  ;  i-ssued 
Oct.  31,  1916.  A  direct-current  generator 
of  substantially  undamped  oscillations. 
Has  a  mercury  rectifier  connected  in  the 
power  line  supplying  the  spark  gap,  for 
the  purpose  of  preventing  discharge  of 
oscillating  energy  through  the  dynamo, 
and  to  suppress  arcing  at  the  spark  gap. 
The  spark  gap  is  contained  in  a  trigger 
circuit  which  is  conductively  and  in- 
ductively coupled  to  the  antenna  or  os- 
cillating circuit. 


Fig.  2 — Telegraph  and  Telephone 
Receiving  System 

1,203,190.  Recording  and  Reproduction 
OF  Pulsations  or  Variations  in  Sounds 
and  Othkr  Pheno.mena  ;  Charles  E. 
Fritts,  New  York,  N.  Y.  App.  filed  Oct 
22,  1880;  isued  Oct.  31,  1916.  A  phono- 
graph or  signal  recording  instrum.ent 
operating  by  varying  light  beam  thrown 
upon  a  sensitive  film.  The  negative  thus 
produced  is  passed  before  a  selenium  cell 
or  similar  device,  for  reproducing.  By 
using  a  stronger  light  for  reproducing 
than  for  recording,  an  amplified  effect 
is   had. 

DISCUSSION. 

The  number  of  radio  patents,  or  patents 
of  particular  interest  to  radio  engineers, 
issued  in  each  month  by  the  United  States 
patent  office,  has  been  steadily  increasing. 
In  the  Electrical  World  for  the  third 
Saturday  of  each  rnonth  there  have  been 
appearing  reviews  oif  the  technical  disclos- 
ures of  these  rpeciflcations ;  for  the  month 
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of  .lul.v,  iiiiir  Wfic  (liKCi^ted.  I'or  AukusI 
and  SeploinluT  tlu'  mimbisrs  wero  elovoii 
and  twclvo,  respect  ivcly,  while  I'or  the  monlli 
of  t^i'tobor,  l!ilC>,  fourtt'on  putent.s  arc 
ti-e;it(Ml.  As  in  tlio  last  previous  discussion, 
patents  wliich  involve  the  use  of  audions  or 
electron  I'olaya  seem  to  be  the  most  Interest- 
ing and  siKniMcant. 

De  Korest's  patent.  No.  1,201.273.  which 
Is  one  of  a  group  of  four  issued  to  the 
s.'inie  inventor  on  Oct.  17,  Is  limited  in  its 
claims  to  a  multiple  grid  aiul  plate  ar- 
ranKt'nient.  but  shows  a  circuit  arrannt^ment 
which  is  worth  considering:-  F't?.  2  of  the 
Bl>ecitlcation  is  shown  a.s  KIr.  1  herewith, 
and  represents  an  audion  oscillator  used  as 
a  source  of  continuou.s  radio  frequency  cur- 
rents for  transmission  of  wireles  tele- 
graph or  wireles  telephone  massages.  The 
bidl)  or  audion  itself  is  shown  at  V,  and  its 
wings  and  grids  at  W.  IV,  and  O.  G,  respec- 
tively. The  heating  battei'y  A  has  control 
resistance  R  in  series,  and  the  plate  circuit 
battery  B  has  in  series  with  it  the  induct- 
ance 1.  An  oscillation  circuit  comprising 
the  primary  1'  and  variable  condenser  Ci  is 
associated    with    the   plates    through   coil   L, 


which  is  coupli'd  to  I,  and  with  the  grids 
by  way  of  the  condenser  C':i.  P  is  coui)led 
to  a  secondary,  »S',  indudecl  in  the  circuit 
liom  aerial  N  to  ground  J<'.  A  niicr(j|)honft 
ti  ansndtt<'i-,  M,  is  used  to  impress  ami)litude 
variations,  corresijonding  to  spolcen  sounds, 
upon  the  continuous  wav<!S  gcnerat(>d  by  the 
audion,  when  the  outllt  is  used  for  radio- 
telephony.  Kor  telegraphing,  a  key,  K, 
serves  to  detune  the  antenna  circuit  ancl 
thus  to  .'liter  the  amplitude  of  radiation  In 
aicordance  with   Morse  dots  and   dashes. 

The  patentee  does  not  attempt  to  give  a 
coini)lete  explanation  of  the  mode  of  oper.a- 
tion,  but  expresses  the  opinion  that  continu- 
ous oscillations  are  generated  by  the  in- 
ductive effect  of  successively  applied  surges 
()(  potential  upon  the  grids  and  plates, 
which  momentarily  affect  the  conductivity 
of  the  medium  within  the  tube  in  such  man- 
ner that  the  action  is  self-sustaining. 

Pig.  2  shows  the  drawing  from  de  Forest 
patent  No.  1,201,272,  which  discloses  a 
potentiometer  control  for  the  voltage  ap- 
plied to  the  plate  circuit  of  an  andion  de- 
tector.     The   use   of   a   high-voltage   battery 


I'oi  this  purpose  has  been  common  In  the  (I 
past,  but  is  inconvenient  in  many  instances.' 
Hy  th<!  plan  here  suggested  any  direct  cur- j 
r<;rit  source,  such  as  the  ordinary  110-voIt 
lighting  line,  may  be  used.  It  is  neces- 
sary to  provid(!  means  for  eliminating  or 
reducing  the  commutator  hum  and  other 
vacialions  which  are  orflinarlly  present  on, 
such  lines.  If  the  detector  combination  is  to 
h;vvc  high  effective  sensitivenes.  In  this 
diagram,  the  power  line  Is  connected  to 
terminals  17,  18,  and  the  Iron  core  induct-' 
ances  1,  2,  and  the  condensers  3,  6  aie  used 
to  absorb  these  variations.  The  potentio- 
m(  ter  itself,  4,  should  be  of  from  .'iOOO  to 
2.", 000  ohms  resistance,  and  the  condensers 
of  from  1  to  2  microfarads  capacity.  The 
auxiliary  earth  connection  E'  is  of  further 
assistance  in  reducing  the  interfering  noises.  > 
As  shown,  the  audion  connections  are  of  the  ' 
well-known  normal  sort  for  simple  detector 
action.  It  is  obvious  that  the  same 
potentiometer  scheme  may  be  used  for  the 
so-called  "ultraudion"  or  oscillating  audion 
detector  for  undamped  waves,  or  for  the ' 
audion  generator  used  for  transmitting 
purposes. 


I,203.r)ti5.  "WiUE-CoNNBCTOR  ;  Orcste  Bajma- 
Riva,  Milan,  Italy.  App.  filed  Nov.  4. 
1915.  Device  for  the  mechanical  and 
electrical  joining  of  wires. 

1.203,576.  Tr.mnman's  Flashlight;  James 
E.  Broadhead.  Bay  City,  Mich.  App. 
filed  Jan.  18,  1915.  Contains  two  lights 
operable  by  means  of  a  single  switch. 

1,203,584.  CuT-OuT  Block;  Robert  C. 
Cole.  Hartford,  Conn.  App.  filed  Nov.  29. 
1915.  Reduce  the  cost  of  manufacture, 
transportation  and  installation. 

1.203.610.  Control  System  and  Appa- 
ratus ;  Arthur  J.  Hall.  Wilkinsburg.  Pa. 
App.  filed  April  4,  1914.  For  operating 
liciuid  rheostats. 

1,203,635.  Support  for  Metallic  Glow- 
FiLAMENTS  ;  Anton  Lederer,  Atzgersdorf, 
Austria-Hungary.  App.  filed  Sept.  18, 
1906.     For  electric  incandescent  lamps. 

1,203,641.  Circuit-Controller;  Ray  H. 
Manson,  Elyria,  Ohio.  App.  filed  Sept. 
29,  1913.     For  use  upon  motor  cycles. 

1,203,650.  Ceiling-Rose  ;  Edgar  Ison 
I'arkes,  Bushey,  England.  App.  filed  Oct. 
26.  1911.  Terminals  may  be  removed 
for  attachment  of  the  conductors. 

1,203,664.  Driving  of  Road  and  Rail 
Vehicles  ;  John  G.  P.  Thomas,  Kensing- 
ton, London,  England.  App.  filed  April 
7,  1915.  Power  transmision  mechanism 
on  vehicles. 

1,203,671.  Telephone-Exchange  System  ; 
Samuel  B.  Williams,  Jr.,  Brooklyn,  N.  Y. 
App.  filed  Sept.  23,  1915.  Impulse  deliv- 
ered by  the  interrupting  machine  to  any 
secondary  magnet  will  always  be  of  the 
required  duration. 

1,203,693.  Electric-Current  Distributer; 
William  C.  Brinton,  Jr.,  Kennett  Square, 
Pa.  App.  filed  Sept.  10,  1915.  Closing 
an  electric  circuit  successively  through  a 
number  of  contact  points. 

1,203,742.  Telephone-Exchange  System  ; 
Lewis  H.  Johnson,  Bloomfleld,  N.  J.  App. 
filed  Dec.  1,  1915.  Provide  improved  and 
simplified   signaling  means. 

1,203,746.  Electric  Switch;  Charles  J. 
Klein,  Milwaukee,  Wis.  App.  filed  Sept. 
7,  1911.  Simple  and  effective  mechanism 
which  may  be  used  in  snap  switches. 

1.203.788.  Flexible  Electrical  Conduit  ; 
William  C.  Robinson,  Pittsburgh,  Pa.  App. 
filed  June  3,  1912.  New  and  useful  im- 
provements. 

1.203.789.  Electrical  Coil  and  Method  of 
Winding  Same  ;  Claes  Ryden.  Cranston. 
R.  I.  App.  filed  Jan.  30.  1915.  Improve- 
ments in  the  method  of  winding  coils. 

1.203.790.  "Winding-Machine;  Claes  Ry- 
den. Cranston.  R.  I.  App.  filed  Jan.  30. 
1915.  Transverse-mechanism  of  the  wind- 
ing-apparatus. 

1,203.810.  Rheostat;  Lewis  L.  Tatum.  Mil- 
waukee, Wis.  App.  filed  Feb.  21,  1916. 
Provide  a  rheostat  with  readily  mountable 
and  demountable  resistance  units. 

1,203,812.  Mercury-Vapor  Apparatus; 
Percy  H.  Thomas,  East  Orange,  N.  J. 
App.  filed  July  19,  1904.  New  and  use- 
ful improvements. 

1,203,816.  Electrical  Connection  ;  Will- 
iam C.  Tregoning,  Cleveland,  Ohio.  App. 
filed  Dec.  9,  1912.  Relieve  the  strain 
that  comes  upon  the  wires  or  terminals. 

1,203,825.  Circuit-Controlling  Devics  ; 
Henry  E.  Warren,  Ashland,  Mass.  App. 
filed  Feb.  J  2,  1915.  Bodily  movable  mem- 
ber. 

1,203,829.  Telephone-Exchange  System  ; 
Samuel  B.  Williams,  Jr.,  Brooklyn,  N.  Y. 
App.  filed  Sept.  13,  1915.  Circuit  arrange- 
ments  for   selector   switches. 
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1,203,845.  Automatic  Train-Stop;  Carl  H. 
Buhl,  Cleveland,  Ohio.     App.  filed  Oct.  27, 

1913.  Air    brakes    applied    under   danger 
conditions. 

1,203,851.  System  for  Controlling  Elec- 
trical Circuits  ;  Edgar  Harrison  Clark, 
New  York,  N.  Y.  App.  filed  July  2,  1915. 
Improved  system  for  controlling  electrical 
circuits. 

1.203,877.  Electromagnetic  Air-Brake  ; 
Edward  R.  Humphrey,  Victoria.  British 
Columbia,    Canada.      App.    filed    Sept.    23, 

1914.  Electrically    operated    triple   valve. 
1,203,887.   Machine-Switching  Telephone- 
Exchange    System  ;     Albeii    E.    Lundell, 
New    York,    N'.    Y.      App.    filed    Sept.    27, 

1915.  Provide  a  circuit  arrangement. 


1,203,650 — Ceiling  Rose 

1.203.908.  Machine-Switching  Telephone- 
Exchange  System  ;  John  N.  Reynolds, 
Greenwich,  Conn.  App.  filed  Sept.  7,  1915. 
Systems  employing  line  finders  for  extend- 
ing calling  lines  to  connecting  circuits. 

1.203.909.  Electric  Baker's  Oven  ;  Ed- 
ward H.  Ruckle,  Chicago.  111.  App.  filed 
Feb.  27,  1914.  Multiple  compartment 
bakers'    ovens. 

1,203,950.  Toll-Trunk  Circuit;  Charles 
S.  Winston,  Chicago,  111.  App.  filed  Feb. 
21,   1913.     Provide  a  universal  toll  trunk. 

1,203,972.  Electrical  Switch;  Morton  G. 
Bunnell,  Chicago,  111.  App.  filed  Sept.  6, 
1912.  Means  provided  for  holding  switch 
in  either  open  or  closed  position. 

1,203,975.  Electrical  Heater  ;  Frederick  E. 
Carlson,  New  Britain,  Conn.  App.  filed 
Dec.  28,  1914.     Immersion  heater. 

1,203,981.  Table-Lamp        Attachment; 

James     R.     Clifford.     Weehawken.     N.     J. 


App.  filed  Feb.  9,  1916.  Adaptable  to 
vases   having   necks   of   different   sizes. 

1,204.012.  Snap-Switch  ;  Monroe  Guctt, 
Hartford,  Conn.  App.  filed  Dec.  27,  1915. 
Utilize  sheet  material  throughout  the 
snap-mechanism. 

1,204,014.  Controlling  Device  for  Auto- 
mobiles ;  .lulius  L.  Hecht,  Evanston,  111. 
App.  filed  Oct.  31,  1913.  Prevents  the 
driving  of  the  car  beyond  a  certain  pre- 
determined speed.  ' 

1,204,044.  Lighting  Fixture;  Harrison  D. 
McFaddin,  East  Orange,  N.  J.  App.  filed 
July  7,  1915.  Support  a  lamp  shade  or 
globe. 

1,204,117.  Mercury-Vapor-Arc  Lamp; 
Charles  Orme  Bastian  and  Edward  Salis- 
bury, London,  England.  App.  filed  Aug. 
25,  1904.  Comprises  an  exhausted  or  any 
ether  suitable  chamber  for  containing 
mercury. 

1,204,136.  Telephone  Appliance;  John  L. 
Creveling,  New  York,  N'.  Y.  App.  filed 
July  27,  1908.  Means  for  rendering  im- 
pulses emitted  by  an  ordinary  telephone 
receiver. 

1,204,146.  Automobile;  Roland  S.  Fend, 
Chicago,  111.  App.  filed  June  26,  1915. 
Combined  electric  and  gasoline  motor- 
driven    vehicles. 

1,204,104.  Ignition  Mechanism  for  In- 
ternal-Combustion Engines  :  Ernest  C. 
Wilcox  and  John  F.  Cavanagh,  Meriden, 
Conn.  App.  filed  Jan.  14,  1916.  Simplify 
and  improve  the  construction. 

1,204,155.  Electrical  System  of  Dis- 
tribution ;  Albert  S.  Hubbard,  Belleville, 
N.  J.  App.  filed  Jan.  25,  1910.  Improve- 
ments in  electrical  systems  of  distribution. 

1,204,160.  Electrical  System  of  Distribu- 
tion ;  John  W.  Jepson,  Depew,  N.  Y.  App. 
filed  Jan.  25,  1910.  Improvements  in 
electrical   systems   of  distribution. 

1.204,169.  Method  of  Synchronizing;  Carl 
A.  Lohr,  New  York.  N.  Y.  App.  filed  May 
27.  1907.  Means  for  synchronizing 
synchronous  electric  motors  (or  gene- 
rators). 

1.204,185.  Electric  Pack;  Henry  Perlman, 
Philadelphia,    Pa.      App.    filed    March    17, 

1914.  Distance  between  the  sides  may 
be  varied  considerably  without  materially 
reducing  tlie  height. 

1.204.214.  Signal-Recorder;  Lee  J.  Voor- 
hees,  Binghamton.  N.  Y.  App.  filed  June 
3,  1914.  Positive  in  action,  requiring 
minimum    operative   energy. 

1.204.215.  SiGNAL-Box ;  Lee  J.  Voorhees, 
Binghamton,    N'.    Y.      App.    filed    Feb.    23, 

1915.  Signal  boxes  to  be  more  economic- 
ally manufactured. 

1,204,234.  Apparatus  for  the  Electro- 
lytic Manufacture  of  Light  Metals 
AND  Reactton  Products  Thereof  :  Edgar 
Arthur  Ashcroft,  London.  England.  App. 
filed  March  12,  1912.  Efficient  and  eco- 
nomical manner. 

1,204,290.  Electric  Motor;  Wilheim  Luy- 
ken,  Essen-on-the-Ruhr,  Germany.  App. 
filed  Dec.  13,  1913.  Transforming!  a 
periodically  variable  motion  of  low  energy 
into  one  of  greater  energy. 

1,204,327.  Alarm-Controlling  Means  for 
Sprinkler  Systems  ;  Nathan  H.  Suren, 
Needham,  Mass.  App.  filed  Jan.  28,  1915. 
Indicating  the  fiow  of  water. 

1,204,349.  Electric-Arc  Furnace;  Carl 
Olaf  Anderson  Doyle,  Notodden,  Norway. 
App.  filed  Jan.  10,  1914.  Electrodes  have 
special  bracings  to  reduce  vibrations. 

1,204,377.  Polyphase  -  Current  -  Limiting 
Reactance-Coil  ;  John  F.  Peters,  Edge- 
wood  Park,  Pa.  App.  filed  July  3,  1914. 
Protective  means  for  electrical  apparatus. 
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Loads  Increase  with  Coal  Shortage 

NEW  high  records  in  industrial  power  business  are 
causing  some  anxiety  among  central  station  execu- 
;ives.  The  great  growth  in  load,  due  to  the  tremendous 
ictivity  in  all  industries,  has  already  taxed  the  capacity 
)f  some  properties.  Lately  there  has  been  a  further  in- 
:rease  as  a  result  of  coal  shortage.  Industries  which 
vere  caught  short  of  coal  are  coming  to  central  stations 
'or  energy.  As  the  additional  business  thus  presented 
s  superimposed  upon  a  load  which  already  surmounted 
ill  records,  it  brings  a  problem.  The  question  of  how 
ong  this  extra  demand  will  remain  depends  upon  how 
ong  the  coal  shortage  lasts.  In  this  situation  the  cen- 
ral  station  industry  has  a  suggestion  for  the  future 
vhich  is  now  receiving  consideration  around  the  coun- 
;il  tables.  If  coal  shortage  continues  to  be  imminent 
ind  the  industrial  power  demand  remains  large  it  will 
)e  necessary  for  central  stations  to  keep  an  even  larger 
;upply  of  coal  than  they  ordinarily  do.  It  is  difficult  to 
lecide  how  far  in  advance  a  company  is  justified  in  an- 
;icipating  growing  demand  in  these  extraordinary  times. 
But  whatever  the  decision  is  as  to  apparatus,  the  risk  in 
laving  an  abundant  coal  supply  is  not  serious.  It  is 
neasured,  even  on  purchases  in  the  open  market,  by  the 
lifference  between  present  coal  prices  and  normal  coal 
)rices.  And  the  parable  of  the  wise  and  foolish  virgins 
nay  be  recalled,  when  it  is  too  late,  by  the  officials,  who, 
laving  the  opportunity,  failed  to  avail  themselves  of  it. 


Wasting  Capital 

TWO  blades  of  grass,  growing  where  one  grew 
before,  furnish  a  homely  illustration  with  an 
intithesis.  Two  central  stations,  haying  only  the 
narket  for  their  product  which  one  of  them  had 
)efore  the  other  started  in  competition,  represent 
)lain  economic  waste.  Public  service  commissions, 
:omposed  generally  of  men  of  ability,  intelligence  and 
ntegrity,  have  taught  the  public  that  it  is  sheer  folly 
,0  permit  a  new  corporation  to  enter  a  territory  already 
veil  served  by  an  existing  public  utility  company.  In 
nany  instances  when  corporate  capital  lacked  the  wis- 
iom  to  heed  this  established  principle  the  commission 
cept  it  from  following  its  contemplated  foolish  course. 
Lt  remains  for  municipal  capital  to  disregard  the  les- 
sons of  the  past,  to  ride  roughshod  over  the  teachings 
)f  the  commissions.  Cleveland  has  voted  to  enlarge 
;he  municipal  plant  with  which  it  is  engaged  in  dupli- 
cating the  service  of  private  capital  in  certain  sections 
)f  the  city.  And  a  committee  of  engineers  reports 
:hat  Los  Angeles  can  make  money  by  paralleling  exist- 


ing private  distribution  lines.  Fortunately  in  the  lat- 
ter case  the  Mayor  of  the  city  does  not  hesitate  to 
declare  that  such  a  proposition  means  economic  waste. 
The  law  provides  orderly  processes  for  municipalities 
whose  people  believe  that  the  rates  charged  by  a  pri- 
vate utility  are  too  high.  The  defiance  of  the  orderly 
process  of  law  is  not  any  more  becoming  in  a  munici- 
pality than  in  a  corporation. 


Human  Engineering 

THAT  labor  and  capital  must  arrive  at  a  better  un- 
derstanding of  the  needs  of  each  for  the  other,  is 
a  threadbare  statement.  The  electrical  manufacturer 
faces  once  more  this  universal  problem  of  all  industry. 
War  profits  and  war  wages  have  demoralized  the  labor 
market.  Back  of  this  immediate  condition  is  a  long 
history  of  conflicts  and  misunderstandings.  Without  re- 
hearsing in  detail,  it  may  be  said  that  to-day  the  phil- 
osophy of  the  wage  relation  between  capital  and  labor 
boils  down  to  this  statement — labor  demands  the  most 
for  the  least  effort  and  capital  gives  the  least  for  the 
least  effort.  Not  only  are  unit  labor  costs  gradually 
mounting,  but  overhead  manufacturing  costs  have  in- 
creased because  of  the  raising  of  the  standards  of  work- 
ing conditions.  Better  lighting,  better  sanitation,  fire 
and  accident  prevention  laws  all  are  necessary,  but  they 
demand  extra  expenditures  by  the  manufacturer  which 
are  often  overlooked  by  the  public.  The  immediate  bur- 
den of  these  extra  expenditures  falls  on  capital  although 
in  the  long  run  the  added  cost  is  passed  along  the  eco- 
nomic chain  to  the  consumer. 

What  can  be  done  to  arrive  at  a  better  solution  of  the 
problem  of  capital  and  labor?  A  movement  in  the  right 
direction,  assuming  that  the  constructive  program  laid 
down  is  carried  out,  is  the  formation  of  a  national  in- 
dustrial conference  board  to  which  attention  was  called 
in  our  news  columns  last  week.  Representatives  of  vari- 
ous manufacturers'  associations  including  the  electrical 
divisions  have  formed  a  co-operative  body  to  analyze  the 
relations  between  labor  and  capital.  There  is  no  greater 
opportunity  for  constructive  industrial  statemanship 
than  that  given  this  newly  formed  commission.  There 
are  two  sides  to  the  problem  which  the  commission  is 
undertaking  to  solve.  Labor  has  fallen  short  of  its 
opportunity  in  the  past.  So  has  capital.  One  party  in 
the  combination  must  be  big  enough  to  see  the  ques- 
tions involved  with  a  sympathetic  understanding  of  the 
other  man's  side.  Never  was  there  a  time  when  this 
country  needed  constructive  leadership  in  the  problems 
involving  capital  and  labor  more  than  now.  The  new 
commission  has  the  opportunity  to  see  both  sides  and 
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to  realize  the  importance  of  both  sides.  Managers  need 
training  as  much  as  men.  The  limitation  of  output, 
which  is  the  stumbling  block  of  unionism  in  the  minds 
of  thinking  men,  has  a  twin  companion  in  the  limitation 
of  incentive  imposed  by  capital. 

The  newly  formed  commission  reiterates  in  its  pub- 
lished statement  of  purpose  the  need  for  a  better  un- 
derstanding of  facts.  Fact-gathering  is  the  province 
of  the  engineer.  Engineering  has  solved  the  physical 
factors  in  manufacturing,  equipment,  raw  materials 
and  machinery.  May  it  not  embrace  also  the  human 
factor  and  become  an  even  greater  element  in  social 
progress  ? 


Glare  from  Headlights 

GLARE  has  perhaps  been  best  defined  as  light  out  of 
place  and  its  existence  is  fairly  obvious  to  the  vic- 
tim while  he  may  not  be  able  to  give  any  accurate  ac- 
count of  how  and  why.  The  brief  paper  read  by  Mr. 
Replogle  before  the  Detroit  Section  of  Automobile  En- 
gineers represents  at  least  an  honest  effort  at  trying  to 
obtain  some  quantitative  idea  of  what  constitutes  glare, 
using  in  this  case  the  word  in  the  sense  of  such  an  ex- 
cess of  superfluous  light  as  prevents  proper  vision  of 
things  which  one  wishes  to  see.  To  this  end  Mr.  Rep- 
logle measures  the  illumination  reaching  the  eye  at  an 
arbitrary  distance  from  an  automobile  headlight,  and 
also  that  which  reaches  the  roadway  also  at  an  arbitrary 
point  with  reference  to  the  headlight.  Under  certain 
assumed  conditions  he  finds  a  fairly  constant  ratio 
necessary  to  enable  the  roadway  to  be  distinguished  in 
the  presence  of  glare.  This  does  not  give  any  precise 
unit  in  which  to  measure  glare,  particularly  since  there 
is  some  doubt  as  to  whether  the  light  on  the  road  should 
be  the  total  at  the  point  or  merely  that  received  from 
the  perhaps  glaring  headlight  at  the  same  point.  Never- 
theless at  least  a  tentative  working  ratio  is  an  exceed- 
ingly useful  thing  to  have  obtained  in  its  bearing  on 
the  general  subject. 

The  laws  regarding  automobile  headlights  in  various 
states  and  cities  are  so  horribly  mixed  up,  unscientific 
and  unenforceable  that  they  are  of  very-  little  use. 
Therefore  all  the  technical  information  that  can  be  ob- 
tained on  the  subject  is  none  too  much  for  a  basis  of 
codification  which  shall  compel  rapidly-moving  vehicles 
to  keep  their  light  on  the  road  where  it  belongs  instead 
of  shooting  it  into  the  eyes  of  driver  or  pedestrian.  A 
good  deal  of  experimenting  will  doubtless  be  necessary 
to  coordinate  the  scientific  facts  with  the  practical  re- 
quirements which  could  be  embodied  in  the  statute.  Mr. 
Replogle's  preliminary  suggestion,  for  example,  would 
let  pass  unchallenged  perhaps  the  most  dangerous  form 
of  headlight  which  could  be  imagined,  that  which  is 
focussed  a  short  distance  in  front  of  the  car  so  as  just 
to  escape  the  height  limit  and  thereafter  spreads  in  a 
blinding  blaze.  A  good  deal  more  than  any  ratio  of  il- 
lumination  expressing  glare  is  necessary  to  get  the  light 
safe  both  for  the  driver  and  his  fellow  users  of  the 
highway. 


The  Electric  Cooking  Load 

C "CENTRAL  station  managers  are  now  coming  fully  to 
>  realize  that  the  cooking  and  auxiliary  heating  load 
is  one  which  must  now  be  taken  very  seriously,  and  de- 
veloped as  earnestly  as  the  incandescent  lamp  business 
was  pushed  years  ago.  The  cooking  field  is  the  biggest  , 
undeveloped  one  in  sight  with  the  richest  promise  of  re- 
wards to  the  assiduous  cultivator.  The  report  from 
Mr.  Kennedy  of  the  Southern  California  Edison  Com- 
pany is  very  much  to  the  point  and  deserves  careful 
study  on  the  part  of  the  salesman  of  electrical  supplies. 
It  puts  the  case  in  a  remarkably  clear  light  and  the  facts 
are  derived  from  experience  in  a  territory  where  there 
is  particularly  good  opportunity  to  push  the  cooking 
load.  The  minor  cooking  appliances  are  innumerable 
and  widely  used.  They  add  nothing  to  the  problems  of 
central  station  distribution  and  a  comparatively  small 
amount  to  its  load  and  profits.  So  far  as  they  utilize 
energy  they  are  good  and  profitable,  and  their  conveni- 
ence advertises  itself.  The  domestic  cooking  develop- 
ment is  more  recent  and  requires  far  greater  care  in  its 
development  with  the  promise,  however,  of  very  large 
returns  in  increased  output. 

The  difficulties  in  the  way  of  introduction  have  been 
in  the  past  three  in  number;  first,  the  unfamiliarity  of 
the  public  with  the  peculiarly  valuable  qualities  of  elec- 
tric heating  for  coking  purposes;  second,  the  cost  of 
energy;  and  third,  and  by  no  means  least,  the  cost  of 
the  apparatus  itself.  As  regards  the  first  count  the  suc- 
cess of  electric  cooking  depends  largely  on  its  precisely 
reproducible  results  and  its  high  efficiency.  The  ordi- 
nary coal  range  is  a  rough  and  tumble  affair,  enormously 
inefficient,  and  not  easy  so  to  run  as  to  produce  uni- 
formly excellent  results.  Its  lack  of  proper  utilization 
of  the  heat,  and  the  general  dirtiness  resulting  from  the 
combustion  of  fuel,  have  made  it  in  the  past  a  necessary 
nuisance,  now  become  unnecessary  for  cooking  at  least. 
The  first  inroads  upon  its  field  were  made  by  the  gas 
range,  which  removed  the  dirt  nuisance  quite  complete- 
ly, gave  much  greater  ease  of  regulation  and  slightly 
higher  efficiency,  leaving  in  this  respect,  however,  very 
much  to  be  desired.  The  chief  difficulties  associated 
with  it  were  the  ease  with  which  gas  could  be  wasted, 
the  cost  and  inconvenience  of  securing  a  steady  supply 
of  hot  water,  automatically  furnished  by  the  inefficient 
coal  range,  and  the  production  of  large  quantities  of 
water  vapor  from  the  open  burning  of  the  gas,  which 
required  very  good  ventilation  to  avoid  being  a  nuisance. 

The  electric  range  has  a  vastly  higher  efficiency  of 
utilization  owing  to  more  scientific  construction  than 
has  the  gas  range  or  coal  range.  The  heat  is  very  def- 
inite and  easily  regulated.  Consequently,  results  can 
be  obtained  with  some  degree  of  uniformity,  and  finally 
it  gives  rise  to  no  water  vapor  and  makes  it  very  much 
easier  to  ventilate  the  kitchen.  Indeed  with  a  suitable 
equipment  of  utensils  one  can  boil  the  cabbage  or  fry 
onions  on  the  back  stoop.  With  its  higher  efficiency  and 
greater  ease  of  utilization  comes  a  certain  requirement 
for  a  different  kind  of  intelligence  than  that  necessary 
to    regulate    a    coal    oven.      Every     range    installed. 
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lowever,  is  an  educator,  and  this  difficulty  very  rapidly 
)reaks  down  under  a  small  degree  of  familiarity.  The 
;ost  of  energy  has  now  been  reduced  in  most  localities 
10  that  the  total  expense  of  operation  is  within  modest 
imits,  thanks  to  high  thermal  efficiency.  The  hot  water 
)roblem  is  less  troublesome  than  it  was,  and  entirely 
vanishes  in  apartment  houses  where  continuous  hot  wa- 
er  supply  is  available. 

Finally,  as  to  the  cost  of  the  apparatus  itself.  This 
leeds  considerable  reformation.  It  has  been  brought 
lown  to  a  better  point  than  ever  before,  but  in  our  judg- 
aent  the  electric  range  makers  have  made  a  blunder  in 
opying  the  familiar  gas  and  coal  range  types  in  build- 
ng  their  apparatus.  The  result  is  that  the  purchaser 
las  to  pay  for  some  hundredweight  of  often  too  elabo- 
ately  molded  cast  iron,  which  does  no  possible  good.  A 
et  of  utensils  including  an  oven,  on  a  soapstone  or  other 
on-conducting  slab  will  do  anything  that  the  most  elab- 
rate  range  can  do  and  quite  as  efficiently.  When  the 
ange  as  a  whole  is  built,  not  with  reference  to  that 
^hich  it  should  supersede,  but  so  as  to  obtain  the  high- 
st  efficiency  for  the  cooking  appliances  at  the  lowest 
3tal  cost,  the  difficulty  of  installation  price  will  be  very 
luch  diminished.  As  regards  the  character  of  the  load 
rom  the  standpoint  of  the  central  station  Mr.  Kennedy's 
bservations  are  much  to  the  point.  Experience  has 
flown  in  his  territory  and  elsewhere  that  a  very  large 
art  of  the  cooking  load  is  off  the  peak.  The  diversity 
actor  in  cooking  apparatus  is  extremely  large  and  in 
ot  a  few  places  it  has  been  found  that  the  effect  on  the 
eak  is  quite  negligible.  From  the  central  station 
tandpoint  the  chief  difficulty  of  taking  on  electric  range 
srvice  is  in  the  costs  of  installation,  the  requirement 
3r  copper  being,  for  the  necessary  amount  of  regula- 
on,  far  in  excess  of  anything  with  which  stations  have 
een  familiar  in  establishing  their  line  services.  It  needs 

thorough  supervision  of  the  distribution  system  to 
ork  out  the  details  of  an  electric  cooking  campaign  in 

satisfactory  manner.  This  once  done  it  is  entirely 
jasible  to  acquire  a  large  and  profitable  load  provided 
le  business  is  handled  skillfully  from  the  ordinary 
lies  standpoint.  We  cannot  too  earnestly  urge  the  mat- 
;r  upon  the  attention  of  electric  supply  companies  as 
ffording  a  rapid  increase  of  load  for  the  present,  and  a 
reat  opportunity  for  the  future. 


Lighting  a  Movie  Studio 

THE  production  of  movie  films  is  no  slight  under- 
taking from  the  photographic  standpoint.  The 
space  within  which  pictures  are  to  be  taken  must  be. 
for  average  work,  extremely  well  lighted  whether  out- 
doors or  indoors.  Outdoors  a  favoring  day  and  study 
of  the  direction  of  the  light  makes  the  task  of  the  pho- 
tographer easy.  Indoors  the  case  is  different.  In  films 
requiring  rapid  action,  as  so  many  of  them  do,  it  is 
extremely  hard  to  get  sufficiently  powerful  and  uniform 
lighting  even  with  the  fast  film  and  large  lens  apertures 
employed.  Not  only  must  the  lighting  be  brilliant,  but 
it  must  be  capable  of  very  smooth  and  easy  gradation 
and  of  quick  adaptation  to  any  sort  of  requirement  in- 
volved in  the  change  of  scene.  A  very  vivid  idea  of  the 
way  in  which  the  problem  is  practically  worked  out  is 
given  by  Mr.  Brewster's  brief  article  regarding  the 
lighting  of  a  large  movie  studio  at  Ithaca,  N.  Y. 

An  interesting  feature  of  the  work  is  that  even  with 
high-intensity  incandescents  these  are  deliberately 
burned  10  or  15  volts  over  voltage  still  further  to  en- 
hance their  actinic  power.  The  blue  bulbs  are  useful  in 
that  they  reduce  the  visible  intensity  of  the  light  while 
retaining  its  photographic  power,  so  that  the  effect  is 
not  so  overwhelming  as  it  would  be  with  clear  glass 
bulbs.  As  a  further  precaution  against  the  discomfort 
of  the  dramatis  personse  the  full  power  of  the  lamps  is 
only  on  for  the  very  brief  period  required  to  run  off  a 
roll  or  such  part  of  it  as  is  required  for  a  particular 
setting. 

In  doing  interior  film  work  outside  the  regular 
studio,  as  is  frequently  necessary,  it  is  evident  that  no 
such  lighting  equipment  as  that  here  described  could  be 
plugged  on  to  the  local  circuits.  Consequently  a  trans- 
former is  located  on  a  truck  and  cut  into  the  high-volt- 
age line  circuit  at  the  nearest  point,  then  the  secondary- 
heavy  cables  are  carried  in  through  the  most  conveni- 
ent window  or  door,  to  a  portable  equipment  of  re- 
ceptacles and  racks.  At  times  even  the  available  capac- 
ity on  the  primary  is  insufficient  to  give  the  required 
power  at  some  particular  location,  in  which  case  another 
scene  has  to  be  hunted  up.  But  generally  speaking  the 
portable  transformer  suffices,  and  a  film  play  can  be 
successfully  staged  even  in  somewhat  out-of-the-way 
places. 
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number  of  the  Electrical  World  for  November, 
and  following  it  next  week  will  appear  the  public  rela- 
tions number  for  December.  Among  the  features  of 
that  issue  will  be  leading  articles  on  the  topics  of  public- 
policy  developments  in  the  industry,  the  decision  in  the 
rate  case  of  the  Edison  Electric  Illuminating  Company 
of  Brooklyn,  and  the  effect  of  the  recent  election  on  ten- 
dencies in  legislation,  besides  the  regular  departments 
for  the  engineer,  operating  man  and  executive.  In  the 
station  operating  number  for  the  month,  dated  Dec.  9, 
an  account  will  be  given  of  the  interesting  change-over 
from  three-wire  single  and  three-phase  to  four-wire 
three-phase  recently  completed  by  a  central  station  com- 


pany operating  in  a  large  Western  city. 
A  novel  scheme  for  indicating  the  pres- 


ence of  grounds  by  both  visible  and  audible  signals  will 
also  be  described  in  that  number.  In  the  engineering 
issue  of  the  following  week  a  leading  article  will  take 
up  the  installation  of  outdoor  high-tension  equipment, 
concluding  the  discussion  on  high-tension  construction, 
the  first  installment  of  which  appeared  in  the  Elec- 
trical World  of  Nov.  18.  The  attention  of  commer- 
cial readers  is  called  to  the  November  issue  of  Elex;- 
TRiCAL  Merchandising,  the  new  monthly  magazine  of 
the  electrical  trade,  published  as  an  extension  of  the  edi- 
torial service  of  the  Electrical  World.  The  fifth 
monthly  number  of  this  new  paper  was  issued  under 
date  of  Nov.  15. 
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of  the  Industry  and 
of  Important  Move- 
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NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


EMPLOYEES  SHARE  EARNINGS  OF 

UTILITIES  WITH  STOCKHOLDERS 

New  York  Edison  Company  and  Affiliated  Companies 

Announce  New  Profit-Sharing  Plan  Paying 

Same  Rate  on  Wages  as  on  Stock 

The  New  York  Edison  Company  and  the  Consoli- 
dated Gas  Company  and  their  affiliated  gas  and  elec- 
tric companies  announced  on  Wednesday  that  they 
would  hereafter  pay  to  all  employees  who  are  earning 
$3,000  a  year  or  less  7  per  cent  on  their  salaries,  which 
is  the  dividend  paid  to  the  stockholders.  There  are 
17,000  employees  who  will  participate  in  this  profit- 
sharing  plan,  and  the  gross  amount  to  be  paid  to  them, 
it  was  said,  would  aggregate  $1,000,000  a  year. 

Among  the  affiliated  companies  are  the  United  Elec- 
tric Light  &  Power  Company  and  the  Westchester 
Lighting  Company.  The  directors  voice  their  apprecia- 
tion of  their  employees  as  follows : 

"It  is  very  gratifying  to  the  directors  that  they  are 
thus  able  to  show  to  their  employees,  upon  whom  the 
satisfaction  of  the  public  with  the  service  of  the  com- 
pany so  largely  depends,  their  recognition  of  the  faith- 
ful and  efficient  discharge  of  their  duties,  by  the  adop- 
tion of  this  method  of  profit-sharing." 


OHIO  PUBLIC  UTILITY  MEN 

DISCUSS  LARGER  BUSINESS 

Merchandizing    of    Appliances    and    Isolated    Plant 
Topics  Occupy  Attention  of  New-Business  Co- 
operations Committee  at  Cincinnati  Meeting 

The  new-business  co-operations  committee  of  the 
Ohio  Electric  Light  Association  held  the  first  of  its  win- 
ter meetings  at  Cincinnati  on  Nov.  21.  Two  papers 
were  presented  and  discussed  at  a  morning  session,  a 
luncheon  was  served,  and  then  the  delegates  spent  the 
afternoon  viewing  the  Cincinnati  Electric  show  which 
opened  on  Saturday,  Nov.  18,  and  closed  on  Nov.  25. 
The  first  paper,  by  C.  E.  YacoU  of  Youngstown,  en- 
titled "Promotion  of  Merchandise  Sales  During  the 
Holiday  Season,"  outlined  in  a  general  way  the  sales 
plans  which  central  stations  should  carry  out  at  this 
season. 

The  other  paper,  by  W.  H.  Whittington  of  Spring- 
field, entitled  "Electric  and  Steam  Service  in  Hotels, 
Department  Stores  and  Office  Buildings,"  urged  the  em- 
ployment of  maximum  demand  as  the  governing  factor 
in  calculations  for  electric  rates  for  this  class  of  busi- 
ness. The  paper  also  pointed  out  that  low-pressure 
steam  cooking  business  is  worthy  of  development  by 
central  stations  which  have  exhaust  steam  to  sell.  Data 
from  existing  installations  was  presented  to  substanti- 
ate both  contentions. 

At  the  luncheon,  W.  W.  Freeman  of  Cincinnati  spoke 
of  the  electric  show.  This  year  entertainment  and 
amusement  features  such  as  ice  skatiyg  have  been  com- 
bined with  the  practical  exploitation  of  electrical  goods. 
The  crowd  at  Monday's  show  was  four  times  as  great 
as  the  crowd  at  the  show  on  Monday  last  year  and  in- 
dications pointed  to  an  attendance  of  50,000. 


GOVERNMENT  ATTITUDE  ON 

WATER  POWERS  ATTACKED 

Southern  Central  Station  Men  in  Convention  Claim 

South  Is  Hampered  Industrially  Owing  to 

Inaction  of  the  Federal  Government 

The  Southeastern  Section  of  the  N.  E.  L.  A.  through 
its  hydroelectric  committee  at  the  convention  in  Tampa, 
Fla.,  Nov.  15  to  17,  registered  a  strenuous  protest  against 
the  present  attitude  of  Congress  toward  the  develop- 
ment of  water  powers,  claiming  that  the  South  is  suf- 
fering industrially  for  lack  of  water  power  due  to 
government  inaction  and  short-sightedness.  Ten  pa- 
pers dealing  with  general  problems  confronting  the  in- 
dustry were  presented  and  discussed.  Among  these 
were  "Banking  and  Its  Relations  to  Public  Utilities," 
"The  Conservation  and  Direction  of  Human  Energy," 
"Municipal  Ownership,"  "Accounting  and  Essential 
Management,"  "The  Maintenance  of  Central  Station  In- 
struments," "Advertising  Electricity,  Its  Service  and 
Application,"  "Recent  Developments  in  Steam  Tur- 
bines," "The  Future  Street  Lamp,"  "General  Store  and 
Window  Lighting,"  "The  Heating  Device  Load,"  and 
"Grounding  of  Secondaries."  These  were  all  well  re- 
ceived and  elicited  free  and  frank  discussion. 

The  following  officers  were  elected  to  serve  during 
the  coming  year:  President,  W.  E.  Mitchell,  operating 
manager  of  the  Alabama  Power  Company,  Birming- 
ham, Ala. ;  first  vice-president,  H.  A.  Orr,  manager  of 
the  Southern  Public  Utilities  Company,  Anderson, 
S.  C. ;  second  vice-president,  C.  I.  Day,  manager  of  the 
Southern  Utilities  Company,  Jacksonville,  Fla.  Ex- 
ecutive committee:  C.  D.  Flanigen,  Athens,  Ga.;  F. 
W.  Frueauff,  Montgomery,  Ala.;  H.  H.  Carr,  Raleigh, 
N.  C. ;  F.  H.  Knox,  Spartansburg,  S.  C,  and  George 
Wygant,  Tampa,  Fla. 


CHICAGO  ELECTRICAL  CREDIT 

ASSOCIATION  MEETING 

Improvement  Reported  in  Credits  and  Collections — 

Papers  on  Timely  Subjects  Were  Presented 

— H.  O.  Clare  Elected  President 

The  committee  reports,  papers  and  discussions  at  the 
twenty-first  annual  meeting  of  the  Electrical  Credit  As- 
sociation of  Chicago  at  Chicago,  on  Nov.  16,  revealed 
the  fact  that  credits  and  collections  in  the  industry  are 
in  an  excellent  state.  There  has  been  an  actual  decrease 
of  about  10  per  cent  in  the  credit  cases  handled  by  the 
association  in  the  last  year.  In  spite  of  this  condition, 
however,  the  association's  members  are  casting  about 
for  new  methods  of  handling  business  which  will  still 
further  reduce  losses  resulting  from  poor  credit. 
Among  the  topics  discussed  were  "Contractors  as  Credit 
Risks,"  "C.  0.  D.  Business,"  "Trade  Acceptances," 
"Trade  Name  Accounts,"  Respect  for  Terms,"  "Ana- 
lyzing a  Statement,"  and  "Getting  Ahead."  The  election 
resulted  as  follows:  President,  H.  0.  Clare,  Chicago; 
vice-president,  A.  0.  Kuehmsted,  Chicago;  executive 
committee,  E.  R.  Gilmore,  H.  E.  Wilkins  and  A.  0. 
Kuehmsted ;  and  national  representative  of  the  associa- 
tion, B.  P.  George. 


November  25,  1916 


ELECTRICAL   WORLD 


1037 


AMERICA'S  ELECTRICAL  WEEK 

CELEBRATION  DRAWS  NEAR 

Plans  Carefully  Laid  for  This  Year's  Event,  Which 

Begins    Next    Saturday    with    the    Flood 

Lighting  of  Statue  of  Liberty 

One  week  from  to-day  is  the  official  beginning  of 
America's  Electrical  Week,  for  the  celebration  of  which 
plans  have  been  carefully  laid  in  practically  every  com- 
munity of  any  size  in  the  United  States.  Last  year  the 
exposition  at  San  Francisco,  with  its  electrical  displays, 
served  to  signalize  Electrical  Prosperity  Week. 

This  year  America's  Electrical  Week  will  be  inaugu- 
rated by  the  first  permanent  flood-lighting  of  the  Statue 
of  Liberty  on  the  evening  of  Dec.  2.  President  Wilson 
and  a  distinguished  gathering  of  diplomats  and  indus- 
trial leaders  will  officiate  at  a  program  of  ceremonies 
starting  in  lower  New  York  harbor  and  concluding  at 
a  magnificent  banquet  to  the  nation's  executive  in  the 
Waldorf-Astoria  Hotel. 

Mayor  Mitchel  of  New  York  City  will  name  a  com- 
mittee of  some  200  representative  men  in  the  electrical 
industry  and  in  business  and  civic  life,  who  will  escort 
President  Wilson  and  his  party  during  the  inaugural. 
A  committee  on  arrangement  will  have  charge  of  an 
electric  vehicle  parade  starting  from  the  Battery  and 
passing  up  Broadway  to  Lafayette  Street,  over  Fifth 
Avenue  to  the  Waldorf-Astoria  Hotel. 

The  official  ceremony  of  rededicating  the  statue  will 
take  place  at  the  Waldorf-Astoria  Hotel.  Ambassador 
Jusserand,  who  will  present  a  special  message  from  the 
President  of  France,  and  ex-Senator  Chauncey  M. 
Depew,  who  delivered  the  main  oration  of  the  statue 
thirty  years  ago  Oct.  28,  will  deliver  orations,  to  which 
it  is  expected  that  the  President  will  reply  briefly. 


ELECTRICAL  JOBBER  MUST 

HELP  CREATE  DEMAND 

Merchandising  Methods  with  This  in  View  Discussed 

by  Westinghouse  Agent  Jobbers  in 

Annual  Meeting 

A  well-planned  program  for  an  interchange  of  ideas 
on  merchandising  methods  was  carried  out  at  the  an- 
nual meeting  of  the  Westinghouse  Agent  Jobbers'  As- 
sociation at  the  Homestead  Hotel,  Hot  Springs,  Va., 
from  Nov.  20  to  23.  Business  sessions  were  held  morn- 
ing and  evening,  with  recreation  programs  for  the 
afternoons. 

It  was  brought  out  in  the  meetings  that  the  jobber 
must  help  create  demand  for  the  manufacturer's  prod- 
uct, that  he  must  pass  along  to  the  dealer  and  con- 
tractor ideas  and  suggestions  that  mean  more  business 
for  both.  It  was  evident  from  the  papers  read  before 
the  meeting  that  there  is  a  new  merchandising  spirit 
at  work  in  the  industry,  and  that  the  enterprising  job- 
bers have  already  worked  out  methods  of  increasing 
the  demand  for  electrical  goods. 

The  day  of  the  jobber,  it  developed  in  the  meetings, 
who  sits  back  and  expects  a  profit  merely  for  handling 
goods  is  passing.  The  jobber  of  to-day  and  to-morrow 
is  helping  to  create  a  demand  for  electrical  goods  by 
looking  for  new  avenues  of  sale,  better  means  of  han- 
dling his  salesmen,  more  knowledge  of  what  it  costs 
him  to  do  business  in  different  lines,  and  more  knowl- 
edge of  merchandising  ideas  which  he  can  pass  along 
to  his  customers,  the  dealer  and  contractor. 

About  seventy-five  men  were  in  attendance,  repre- 
senting all  sections  of  the  country.  On  Wednesday 
evening  an  informal  smoker  was  given,  at  which  the 
speakers  were  Lucien  J.  Eastin,  president  of  the  Colum- 


bian Electrical  Company,  St.  Joseph,  Mo. ;  F.  M.  Feiker, 
editor  of  Electrical  World  and  Electrical  Mer- 
chandising, New  York  City;  John  J.  Jackson,  general 
attorney,  and  S.  L.  Nicholson,  sales  manager,  respec- 
tively, of  the  Westinghouse  company. 


DR.  ELIHU  THOMSON  TO 

RECEIVE  JOHN  FRITZ  MEDAL 

Appropriate   Exercises   Will   Mark  the   Presentation 

of  the  Medal  to  the  Swampscott  Scientist 

in  Boston  Next  Month 

The  John  Fritz  medal  was  awarded  in  January,  1916, 
to  Dr.  Elihu  Thomson,  "For  Achievements  in  Electrical 
Inventions,  in  Electrical  Engineering,  in  Industrial 
Development,  and  in  Scientific  Research." 

The  medal  will  be  presented  to  Dr.  Thomson  at  a 
meeting  to  be  held  in  Boston  on  Friday  evening,  Dec. 


PROF.    ELIHU    THOMPSON 
Winner  of  John  Frit:-  Medal 


8,  1916.  The  presentation  will  take  place  in  the  Cen- 
tral Lecture  Hall  of  the  new  buildings  of  the  Massa- 
chusetts Institute  of  Technology. 

The  program  of  the  evening  will  include  addresses  by 
John  J.  Carty,  chairman  of  the  presentation  committee 
of  the  board  of  award;  E.  W.  Rice,  Jr.,  president  of  the 
General  Electric  Company,  and  Dr.  Richard  C.  Mac- 
laurin,  president  of  the  Massachusetts  Institute  of  Tech- 
nology. The  presentation  will  be  made  by  Dr.  Charles 
Warren  Hunt,  and  the  ceremonies  will  conclude  with 
the  response  of  Dr.  Thomson. 

The  John  Fritz  medal  is  awarded  from  time  to  time 
for  notable  scientific  or  industrial  achievement,  and 
was  provided  for  in  a  fund  subscribed  in  memory  of 
the  great  engineering  pioneer,  John  Fritz.  The  award 
of  the  medal  is  made  by  a  permanent  board  composed 
of  four  members  from  each  of  four  American  national 
engineering  societies,  namely,  the  American  Society  of 
Civil  Engineers,  the  American  Society  of  Mechanical 
Engineers,  the  American  Institute  of  Mining  Engi- 
neers and  the  American  Institute  of  Electrical  Engi- 
neers. The  members  of  the  1916  board  are:  Repre- 
senting the  civil  engineers — Charles  Warren  Hunt, 
John  A.  Ockerson,  George  F.  Swain,  Charles  D.  Marx; 
representing  the  mechanical  engineers— John  R.  Free- 
man, Ambrose  Swasey,  John  A.  Brashear,  Frederick  R. 
Hutton;  representing  the  mining  engineers — Albert 
Sauveur,  E.  Gybbon  Spilsbury,  Charles  F.  Rand,  Chris- 
topher R.  Corning;  representing  the  electrical  engi- 
neers— Ralph  D.  Mershon,  C.  0.  Mailloux,  Paul  M.  Lin- 
coln, John  J.  Carty. 
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NIAGARA  POWER  SITUATION 

BECOMING  MORE  ACUTE 

War  Department  Permits  Further  Diversion  of  Water 

to  Meet  Emergency  at  Buffalo,  and  Energy 

from  Canada  Is  Being  Denied  to 

American  Industries 

Recognizing  the  urgent  necessity  for  additional  elec- 
trical power  in  Buffalo,  N.  Y.,  Secretary  Baker  of  the 
War  Department  has  authorized  the  Niagara  Falls 
(N.  Y.)  Power  Company  to  divert  an  additional  1400 
cu.  ft.  of  water  per  second  from  the  river  during  the 
peak-load  hours  in  the  morning  and  afternoon.  The 
Canadian  government  has  stopped  the  exportation  of 
large  blocks  of  Canadian-Niagara  power  to  American 
consumers  and  never  before  has  there  been  such  a  short- 
age of  power  in  western  New  Y^ork  as  during  the  last 
thirty  days. 

Under  the  provisions  of  the  special  agreement  with 
the  War  Department  all  additional  power  generated  by 
the  Niagara  Falls  Power  Company  must  be  sent  to  Buf- 
falo in  an  effort  to  relieve  the  power  situation  until  the 
first  unit  of  the  new  steam  plant  of  the  Buffalo  General 
Electric  Company  is  placed  in  operation.  This  special 
permission  expires  on  Jan.  1,  1917. 

After  a  hearing  in  Buffalo  at  which  practically  all  the 
large  industries  of  the  city  were  represented,  Devoe  P. 
Hodson,  public  service  commissioner  for  the  second  dis- 
trict of  New  York,  was  so  impressed  with  the  serious- 
ness of  the  situation  that  he  immediately  sent  a  tele- 
gram to  the  federal  authorities  urging  temporary  relief 
by  an  additional  diversion  of  water  from  the  Niagara 
river  at  the  Falls.  Charles  R.  Huntley,  president  of  the 
Buffalo  General  Electric  Company,  and  other  representa- 
tives of  large  industries  in  western  New  York  went  to 
Washington  and  made  a  personal  appeal  to  have  the  situ- 
ation relieved. 

Many  large  Buffalo  industries  have  been  forced  to 
suspend  operations  early  in  the  afternoon  because  of 
their  inability  to  get  sufficient  light  and  power.  Thou- 
sands of  homes  in  Buffalo  have  been  unable  to  get  elec- 
tricity for  light  during  the  peak-load  hours  of  the  late 
afternoon.  City  streets  have  not  been  lighted  until 
hours  after  dark  because  of  the  situation,  and  the  losses 
to  Buffalo  industries  within  the  last  thirty  days  will 
reach  more  than  $1,000,000.  Not  only  has  Buffalo  felt 
the  effects  of  the  Canadian  embargo  but  large  electro- 
chemical industries  in  Niagara  Falls  have  been  forced 
to  make  personal  appeals  to  the  dominion  authorities 
for  energy  to  keep  their  plants  in  operation. 

The  Acheson  Graphite  Company  of  Niagara  Falls, 
N.  Y.,  which  has  large  war  orders  to  furnish  electrodes 
to  the  British  government,  entered  a  formal  protest  to 
the  Ontario  Hydro-Electric  Commission  against  the  em- 
bargo on  power  exportation.  W.  Acheson  Smith,  vice- 
president  of  the  company,  received  a  reply  from  the 
Canadian  authorities  in  which  the  Ontario  commission 
said  it  could  do  nothing  to  protect  American  industries 
so  long  as  there  is  increased  demand  for  electric  power 
throughout  the  province  of  Ontario. 

About  three  months  ago  the  Ontario  government  was 
asked  for  additional  power  by  Canadian  munitions  fac- 
tories and  a  demand  was  made  upon  the  Canadian  Ni- 
agara Power  Company  for  a  larger  supply.  The  com- 
pany agreed  to  furnish  50,000  hp.  after  a  threat  had 
been  made  to  stop  all  exportation.  The  Canadian  Ni- 
agara company  is  only  supplying  35,000  hp.  and  the 
commission  has  demanded  the  additional  15,000  hp.  at 
once.  Already  an  embargo  has  been  placed  on  more  than 
18,000  hp.  formerly  sent  to  Buffalo  and  other  western 
New  York  cities,  with  the  result  that  American  generat- 
ing companies  have  been  unable  to  fill  the  increased  de- 
mands made  upon  them. 


There  is  a  demand  for  84,000  hp.  in  Buffalo.  What  is 
being  supplied  is  37,500  hp.  from  the  Niagara  Falls 
Power  Company;  13,000  from  the  Toronto  Power  Com- 
pany and  13,000  additional  from  the  same  company  when 
there  is  no  other  demand  for  it  and  1000  hp.  from  the 
Niagara  Falls  Power  Company,  generated  under  a  tem- 
porary permit  which  expires  when  the  first  unit  of  the 
new  Buffalo  General  Electric  Company  steam  plant  is  in 
operation.  The  maximum  supply  received  is  78,500  hp. 
but  this  amount  is  not  available  where  there  is  the  great- 
est demand.  In  December,  the  commission's  expert  said, 
there  will  be  a  demand  for  90,000  hp.  It  is  expected  the 
first  unit  of  the  Buffalo  General  Electric  Company's 
steam  plant  generating  approximately  25,000  hp.  will  be 
in  operation  in  December. 


INSULL  DISCUSSES  EARNINGS 

OF  CHICAGO  UTILITIES 

Capital  of  City's  Public  Utilities  Is  About  $575,000,000 

— It  Earns  an  Average  of  6  Per  Cent — Expenses 

of  Companies  Are  $70,000,000  Annually 

Speaking  before  the  Chicago  Real  Estate  Board  on 
Nov.  17,  Samuel  Insull,  president  of  the  Commonwealth 
Edison  Company  of  Chicago,  made  a  plea  for  greater 
co-operation  between  the  public  utility  consumer  and 
legislative  organizations  and  public  utility  corpora- 
tions. He  said  there  is  an  erroneous  impression  in  the 
minds  of  most  people  that  public  utility  companies  earn 
a  much  greater  percentage  on  their  capital  stock  than 
they  are  entitled  to. 

It  is  the  popular  idea,  said  Mr.  Insull,  that  the  stock 
of  the  public  utility  companies  is  made  up  of  a  consid- 
erable part  of  "water."  This  is  a  mistaken  impression. 
Between  $550,000,000  and  $575,000,000  is  invested  in 
the  public  utilities  of  Chicago.  The  gross  annual  in- 
come of  these  properties  is  approximately  $100,000,000. 
Instead  of  Chicago  utilities  being  over-capitalized,  as 
is  the  general  idea,  they  are  under-capitalized  as  to  in- 
come and  only  fairly  capitalized  as  to  their  bonded 
securities. 

It  requires  a  considerable  amount  of  money,  con- 
tinued Mr.  Insull,  to  maintain  the  public  utilities  of 
the  city.  An  estimate  places  the  amount  necessary  for 
this  work  at  $20,000,000  annually.  It  is  not  an  unusual 
thing  for  the  Commonwealth  Edison  Company  to  spend 
$6,000,000  a  year,  while  the  Chicago  Telephone  Com- 
pany spends  from  $5,000,000  to  $5,500,000  yearly,  and 
additional  large  amounts  are  used  by  the  elevated  and 
■surface  lines  for  new  equipment  and  other  improve- 
ments. The  expenses  of  the'  companies  total  about 
$70,000,000  a  year,  while  the  net  income  is  about  $30,- 
000,000,  or  about  6  per  cent  on  the  issued  securities. 

While  there  is  considerable  talk  as  to  the  large 
amount  of  money  made  by  the  gas  and  electric  com- 
panies, they  as  a  matter  of  fact  get  a  lower  return  on 
the  capital  invested  than  any  individual  would  be  sat- 
isfied to  receive  from  his  personal  investment.  More- 
over, there  is  no  body  of  investors  who  have  the  general 
interests  of  the  community  more  at  heart  than  the 
stockholders  of  public  utilities.  Their  taxes  and  com- 
pensation to  the  city  authorities  total  about  $8,000,000, 
or  an  amount  equal  to  11  or  12  per  cent  of  the  total 
operating  expenses  of  the  municipality. 

In  closing  Mr.  Insull  said  further  that  if  the  public 
utilities  are  not  treated  fairly  the  citizens  using  the 
facilities  of  these  utilities  must  suffer.  The  operation 
of  a  public  utility  is  a  performance  of  a  semi-municipal 
function.  If  they  are  not  treated  fairly  there  is  a  lack 
of  credit  and  confidence  and  the  corporations  find  it 
difficult  to  raise  the  funds  necessary  for  the  extension 
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of  activities.  The  present  car  shortage  is  an  instance 
of  the  operation  of  this  principle,  for  it  is  due  not  so 
much  to  increasing  business  as  it  is  to  the  lack  of 
support  given  the  railroads  in  their  efforts  to  please 
the  shippers. 


MEMPHIS  NEGOTIATIONS 

END  WITHOUT  AGREEMENT 

Mayor  Ashcroft  Announces  that  City  Administration 

Proposes  to  Go  Ahead  with  the  Construction 

of  a    Municipal   Power   Plant 

Negotiations  betvi^een  the  city  of  Memphis,  Tenn.,  and 
the  Merchants  Power  Company  and  the  Consolidated  Gas 
&  Electric  Company,  the  utilities  now  operating,  appar- 
ently have  been  concluded  without  agreement.  The  city 
has  sold  its  $1,500,000  of  bonds  for  construction  of  a 
municipal  plant,  and  proposes  later  to  issue  another 
bond  issue  of  the  same  size.  Mayor  T.  C.  Ashcroft  has 
announced  that  the  city  administration  proposes  to  go 
forward  with  construction  of  the  city  plant  according  to 
its  promises  to  the  people. 

The  city  has  held  out  for  a  5-cent  rate  or  its  equiva- 
lent, while  the  utility  companies  have  insisted  that  they 
could  not  operate  at  that  price. 


MAMMOTH  WATER  TURBINES 

IN  YADKIN  RIVER  STATION 

Badin    (N.    C.)     Hydroelectric    Plant    of    Tallassee 

Power   Company,   Subsidiary   of   Aluminum 

Company    of    America,    Ready    for 

Operation  Early  in   1917 

The  three  single  runner  Francis  turbines  installed  in 
the  plant  of  the  Tallassee  Power  Company  on  the  Yad- 
kin River  in  North  Carolina,  with  a  guaranteed  rating 
of  31,000  hp.  under  an  effective  head  of  180  ft.  and  27,- 
000  hp.  under  165  ft.  at  154  r.p.m.  are  the  largest  units 
yet  built.  This  station  was  begun  in  1912  for  the  South- 
ern Aluminum  Company  and  the  work  carried  on  un- 
der the  direction  of  French  engineers.  The  Tallassee 
Power  Company,  which  is  a  subsidiary  of  the  Aluminum 
Company  of  America,  bought  out  the  French  company 
after  the  latter  ceased  construction  due  to  the  war  con- 
ditions in  1914  and  work  is  now  being  pushed  to  com- 
pletion so  as  to  begin  operation  by  the  first  of  the  year. 
The  work  on  the  site  was  begun  by  the  Tallassee  Power 
Company  in  January,  1916. 

The  power  station  is  on  the  east  side  of  the  Yadkin 
River  near  Badin,  N.  C.  The  initial  installation  will 
consist  of  three  vertical  shaft  single  runner  turbines  of 
the  rating  named  direct-connected  to  alternating-current 


LOCATIONS  OF  OLD  AND  NEW  STATIONS,  TUNNELS  AND  WELLS  OF  YADIN  RIVER  DEVELOPMENT  AT  BADIN,  N.   C. 


A  committee  of  twenty  citizens,  representing  a  num- 
ber of  the  civic  organizations  and  including  a  number 
of  engineers,  has  recommended  that  the  city's  project 
await  a  better  market  on  equipment  and  materials  and 
has  questioned  the  estimates  of  cost  and  earnings  of  the 
municipal  plant  as  given  out  by  F.  W.  Ballard,  of  Cleve- 
land, consulting  engineer  for  the  city.  A  clause  in  the 
contract  for  the  sale  of  the  bonds  provided  that  if  the 
city  desires  so  to  do,  it  may  cancel  the  sale  within  thirty 
days,  or  before  the  middle  of  December,  by  payment  of 
$15,000. 


13,200-volt,  36-cycle  generators  rated  at  18,000  kva.  The 
generators  are  28-pole  units  and  have  an  overload  guar- 
antee of  22,500  kw.  at  unity  power  factor  with  an  effi- 
ciency at  18,000  kva.  and  unity  power  factor  of  96.9  per 
cent. 

The  turbine  runner  which  weighs  20,000  lb.  is  a  single 
piece  of  solid  bronze  and  probably  the  largest  casting  of 
its  kind  ever  made.  A  governor  of  essentially  standard 
design  of  the  wheel  manufacturers  is  used  in  which  fly- 
ball  actuated  valves  control  the  admission  and  discharge 
of  oil  to  two  operating  cylinders  that  have  piston  rods 
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running  to  the  shiftinj?  rings.  The  total  weight  of  the 
revolving  parts  and  the  reaction  thrust  of  the  loaded 
runner  are  carried  on  a  Kingsbury  thrust  bearing. 

The  Hardaway  Contracting  Company  of  Columbus, 
Ga.,  is  contractor  for  the  work  which  is  being  carried 
on  under  the  direction  of  Edwin  S.  Fickes,  chief  engi- 
neer of  the  Tallassee  Power  Company,  a  subsidiary  of 
the  Aluminum  Company  of  America,  with  G.  F.  Murphy 
as  principal  assistant.  The  turbines  were  designed  and 
have  been  installed  by  the  AUis-Chalmers  Manufacturing 
Company   of   Milwaukee,   Wis.,   under  the   direction   of 


DAM    BEING   CONSTRUCTED    ACROSS    YADKIN    RIVER 

W.  M.  White,  chief  engineer  of  the  hydraulic  depart- 
ment. The  generators  and  exciters  were  furnished  by 
the  General  Electric  Company  of  Schenectady,  N.  Y. 

The  Badin,  N.  C,  plant  is  of  especial  interest  on  ac- 
count of  the  fact  that  work  on  the  plans  was  started  in 
1901  and  has  been  in  the  public  eye  as  a  proposition  of 
wonderment  on  account  of  the  capital  invested  and  never 
used.  With  an  idea  of  securing  abundant  hydroelectric 
power  one  elaborately  constructed  dam  of  cut  stone  was 
built  and  abandoned  at  the  cost  of  around  $3,000,000 
and  a  new  structure  started  which  would  cost  around 
$2,000,000.     French  capital  was  largely  involved  until 


POWER    HOUSE    IN    PROCESS    OF    ERECTION 

the  site  and  property  was  purchased  by  the  Aluminum 
Company  of  America  in  1914.  The  initial  installation 
worked  up  by  the  French  company  known  as  the  South- 
ern Aluminum  Company  is  of  special  interest  since  it 
called  for  five  double  waterwheels  direct-connected,  di- 
rect-current, 520-volt  generators  of  5200-kw.  each,  with 
arrangements  for  eighteen  of  these  units  and  two  al- 


ternating-current units  of  1200-kw.  each.  These  units 
were  purchased  and  ready  for  installation  when  the  prop- 
erty was  taken  over  by  the  Aluminum  Company  of  Amer- 
ica. The  5200-kw.  generators  have  been  remodeled  as 
rotary  converters  to  operate  on  the  frequency  of  the 
generating  system  of  36  cycles. 


GENERAL  ELECTRIC  HEAD 

PLEADS  FOR  CO-OPERATION 

E.   W.   Rice,   Jr.,   Points   Out   at  Annual   Founders' 

Conference  the   Necessity  of   Preparation  for 

Future  Industrial  Competition 

With  peace  the  troubles  of  the  American  manufac- 
turer will  just  begin,  it  was  declared  by  E.  W.  Rice, 
Jr.,  president  of  the  General  Electric  Company,  in  a 
paper  read  before  the  twentieth  annual  conference  of 
the  National  Founders'  Association,  held  on  Nov.  15. 

The  subject  of  Mr.  Rice's  paper  was  "How  Shall 
Manufacturers  Contribute  to  American  Industrial 
Progress?"  At  the  same  gathering  it  was  announced 
that  the  National  Industrial  Conference  Board  had 
been  formed  to  prepare  the  industries  of  the  United 
States  for  the  economic  changes  that  are  to  follow 
peace  in  Europe. 

In  his  paper,  Mr.  Rice  continued  as  follows: 

"We  have  received  ample  notice  that  the  principal 
actors  in  the  present  struggle  will  then  begin  what 
has  been  termed  an  industrial  war.  This  industrial 
war  will  not  permit  us  to  remain  neutral  because  it 
will  be  aimed  to  a  large  extent  at  us  and  we  will  be- 
come involved  whether  you  like  it  or  not.  It  is  evident, 
therefore,  that  we  as  a  people,  and  especially  those 
directly  interested  in  our  manufacturing  industries,  { 
will  be  faced  with  new,  complex  and  even  menacing  j 
conditions. 

"We  read  in  a  recent  number  of  Nature,  an  English 
periodical,  of  the  organization  of  a  federation  of  Brit- ; 
ish  industries  which  includes  the  leading  manufactur- 
ing and  producing  industries  of  Great  Britain.  The 
objects  of  the  federation  are:  'The  organization  and 
development  of  the  industry  now  and  after  the  war 
in  co-operation  with  labor  and  in  conjunction  with  the 
government  and  government  departments.  These  and 
other  signs  show  that  our  leading  business  men  are 
prepared  to  do  their  part  toward  strengthening  British 
industry  and  commerce  for  the  competitive  struggles 
of  the  future.' 

"German    industries    also    are    unimpaired    and    are 
even  improved  and  increased,  and  after  the  war,  under 
the  well-known  system  of  governmental  protection  and , 
assistance,  will  be  in  a  position  to  compete  more  effi-j 
ciently  than  ever  before  for  the  world's  markets. 

"Simple  prudence,  to  say  nothing  of  foresight,  should 
impel  us  to  take  advantage  of  our  present  condition, 
of  extraordinary  prosperity  to  prepare  ourselves  fori 
the  future. 

"It  will  not  require  a  very  exhaustive  process  of  1 
self-analysis  to  disclose  that  we  are  all  relatively  defi- 
cient in  discipline  and  co-operation  compared  with  the 
conditions  which  will  exist  in  industrial  Europe  after 
the  war. 

"But  this  is  not  all.  Our  governmental  agencies, 
federal,  state  and  municipal,  must  be  won  over  to  sup- 
port proper  industrial  effort  by  sympathetic  assistance. 
The  manufacturers  of  other  countries  will  have  the, 
great  advantage  of  the  intelligent  and  sympathetic 
help  of  their  governments  and  of  their  people,  and; 
patriotism  will  be  lifted  to  the  highest  plane. 

"It  is  obvious  that  there  must  be  unity  of  purpose 
and  unity  of  action,  not  only  among  manufacturers,  but' 
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among  all  of  our  people,  if  we  are  to  succeed  in  main- 
taining our  position  in  the  industrial  world. 

"The  National  Conference  Board,  recently  brought 
into  action  as  a  co-operative  force  among  manufactur- 
ers throughout  the  country,  is  the  type  of  agency  which 
under  wise  and  efficient  leadership  will  be  a  potent 
factor  in  the  solution  of  the  many  vexing  problems 
herein  briefly  outlined  and  of  many  more  that  are  con- 
stantly arising  with  changing  social,  industrial  and 
political  conditions." 


wireless  code.  In  a  very  short  time  the  operators  have 
become  well  versed  in  the  use  of  radio  apparatus.  The 
installation  of  the  new  system  will  be  carried  out  under 
the  supervision  of  the  engineering  department  of  the 
company. 


WIRELESS  FOR  WESTERN 

TRANSMISSION  SYSTEM 

Southern    Sierras    Power    Company    Arranges    for 

Radio  Service  Between  Its  Generating  and 

Substations   in    California 

The  Southern  Sierras  Power  Company,  a  subsidiary 
of  the  Nevada-California  Power  Company,  operating 
in  the  Owens  River  Valley  and  Imperial  Valley  sections 
of  southern  California,  has  adopted  interesting  and 
effective  plans  for  wireless  service  between  its  different 
generating  plants  and  substations,  to  afford  utmost 
reliability  of  station  communication  under  all  condi- 
tions of  operation.  The  company's  system  extends 
from  Bishop  to  Calexico,  a  total  distance  approximat- 
ing 400  miles,  with  distributing  lines  covering  the  San 
Bernardino,  Riverside  and  Perris  Valley  districts,  em- 
bracing a  total  population  of  100,000.  Five  hydro- 
electric power  plants  are  located  in  the  vicinity  or 
Bishop,  with  addition  of  a  steam  turbo  generating 
station  of  11,000  hp.  capacity  at  San  Bernardino.  A 
double  three-phase  high-tension  steel  tower  transmis- 
sion line  extends  north  from  the  San  Bernardino  plant, 
passing  through  Victorville,  Keeler,  Independence  and 
Big  Pine  to  Bishop.  The  northern  plants  at  this  latter 
place  are  located  in  a  particularly  rugged  country,  sub- 
jected to  severe  storms,  floods  and  other  unusual  weather 
conditions,  and  causing  considerable  difficulty  from 
time  to  time  in  maintaining  communication  over  metal- 
lic circuits. 

Recognizing  the  advantage  of  radio  service  under 
such  conditions  of  operation,  extensive  investigations 
of  the  possibilities  for  station  communication  have 
been  recently  under  way,  leading  to  a  definite  plan  for 
the  adoption  and  installation  of  wireless  service  for 
regular  and  emergency  work  over  the  entire  system. 
Of  decided  benefit  in  connection  with  these  plans  is  the 
training  and  experience  that  the  station  operators  have 
received  in  the  use  of  the  key,  due  to  the  active  em- 
ployment for  some  years  past  of  a  telegraph  system, 
superimposed  upon  the  private  telephone  lines  cover- 
ing the  transmission  territory  of  the  company. 

Two  sets  of  radio  equipment  have  been  installed  in 
important  stations  on  the  main  transmission  system 
leading  into  San  Bernardino  with  highly  satisfactory 
results,  and  other  installations  are  now  being  made 
along  the  northern  section  of  the  route.  It  is  planned 
to  provide  all  of  the  other  stations  with  similar  ap- 
paratus in  order  that  radio  communication  may  be 
effected  between  every  necessary  point  throughout  the 
system.  Some  of  the  plants  will  be  equipped  with  ap- 
paratus capable  of  a  transmitting  radius  of  500  miles 
or  more,  while  others  wiW  be  designed  for  connection 
with  the  next  adjoining  substation  only,  according  to 
the  character  and  particular  function  of  the  station. 

The  company  has  interested  the  station  operators 
in  this  work  to  a  gratifying  extent,  providing  them 
with  equipment  and  instructions  so  as  to  become  thor- 
oughly adept  in  wireless  operation,  and  also  encourag- 
ing an  accurate  and  comprehensive  knowledge  of  the 


NEW  STEAM  TURBINE  STATION 

TO  BE  BUILT  IN  TOLEDO 

Doherty  Organization  Announces  Plans  for  a  Second 

Station  in  the  Ohio  City  with  a  Probable 

Rating  of  120,000   Kw. 

Henry  L.  Doherty  announced  at  Toledo,  Ohio,  on 
Nov.  20  that  plans  are  being  completed  for  a  new  cen- 
tral station  for  that  city,  which  may  have  a  capacity 
of  120,000  kw.  and  cost  about  $6,000,000.  Such  a  plant 
will  be  capable  of  taking  care  of  an  increase  of  100,000 
in  population,  he  said,  and  Toledo  will  have  that  many 
more  people  within  the  next  five  years.  It  is  possible 
that  it  will  be  located  on  the  old  rolling  mill  property 
on  the  East  Side,  which  is  owned  by  Mr.  Doherty,  but 
if  it  proves  that  this  property  is  too  high  for  the 
purpose,  it  may  be  placed  outside  the  city  limits. 

It  is  not  the  intention  to  abandon  the  Water  Street 
plant,  whose  capacity  has  been  gradually  increased  to 
80,000  kw.  It  will  be  used  to  supplement  the  new  plant. 
In  all  probability  the  city  railway  lines  will  depend 
upon  this  company  for  power,  however  they  may  be 
owned;  the  interurban  roads  will  need  additional  power, 
and  both  the  power  and  light  business  in  the  city  is 
growing  rapidly. 

Mr.  Doherty  said  he  had  asked  M.  R.  Bump,  chief 
engineer  of  the  Doherty  properties,  to  come  to  Toledo 
with  all  his  plans  and  thereafter  the  two  will  hold  daily 
sessions  until  they  are  fully  completed.  A  new  station 
is  necessary  to  meet  increasing  demands. 


POWER  COMPANIES  CUT  RATES 

TO  MEET  COMPETITION 

California  Commission  Grants  Permission  to  Pacific 

Power  &  Light  to  Meet  Rates  of  Los  Angeles 

in  Part  of  City 

A  new  element  was  injected  into  the  power  con- 
troversy in  Los  Angeles  when  the  California  Railroad 
Commission  granted  the  Pacific  Light  &  Power  Cor- 
poration a  special  permit  to  invade  competitive  terri- 
tory and  meet  the  city's  proposed  reduced  rates  for 
electrical  energy  in  the  Highland  Park,  Garvanza  and 
East  Los  Angeles  districts. 

First  knowledge  of  the  Railroad  Commission's  action 
on  the  power  company's  application  was  received  by 
President  Lane  of  the  Los  Angeles  Utilities  Board 
when  the  order  of  the  state  commission  was  laid  be- 
fore him  by  representatives  of  the  power  corporation. 

President  Lane  said: 

"The  Railroad  Commission  has  granted  the  Pacific 
Light  &  Power  Company  a  special  permit  to  charge 
the  city's  proposed  rates  in  the  territory  where  the 
city  is  supplying  power.  In  this  way  the  private  com- 
pany is  allowed  to  reduce  its  rates  and  meet  the  city's 
prices. 

"Immediately  the  question  of  discrimination  arises. 
This  matter  will  be  carefully  investigated  by  the  utili- 
ties department.  I  have  grave  doubts  whether  the 
power  company  is  permitted  under  the  law  to  charge 
one  rate  in  one  part  of  the  city  and  another  rate  in 
another  section. 

"The  companies  have  been  charging  5.5  cents.  The 
city's  proposed   rate   for   its   distributing   system   is   5 
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cents.     Now  the  Pacific  Light  &  Power  Company   has 
been  allowed  to  cut  its  rate  to  meet  the  city  rate." 

Representatives  of  the  Pacific  Light  &  Power  Cor- 
poration said  that  the  question  of  alleged  discrimina- 
tion was  threshed  out  with  the  Railroad  Commission 
and  that  it  was  made  plain  that  the  company  is  only 
permitted  to  reduce  rates  to  meet  competition  in  a 
certain  territory. 


FEDERAL  VERSUS  STATE 

REGULATION  OF  UTILITIES 

National     Association     of     Railway     Commissioners 

Opposed  to  Exclusive  Federal  Control  of 

Interstate  Carriers  and  Other  Utilities 

Although  the  committee  organization  of  the  National 
Association  of  Railway  Commissioners  was  expanded 
last  year  to  provide  for  greater  attention  to  problems 
affecting  utilities  other  than  steam  railroads,  the  re- 
ports of  the  four  new  utility  committees  on  rates,  serv- 
ice, safety,  and  statistics  and  accounts  which  were 
presented  at  the  annual  convention  in  Washington,  D. 
C,  last  week,  occupied  a  quite  subordinate  position. 
Taken  as  a  whole,  they  covered  important  points  in 
utility  regulation,  but  in  most  cases  they  were  simply 
received  and  filed  with  little  if  any  discussion.  At 
practically  all  of  the  sessions,  from  Nov.  14  to  Nov.  17 
inclusive,  the  topic  of  discussion  was  the  inadvisability 
of  exclusive  federal  control  of  interstate  carriers  and 
other  utilities.  The  association  was  in  general  opposed 
to  any  abolition  of  the  present  dual  system  of  regula- 
tion, and  it  favored  legislation  by  Congress  authorizing 
the  courts  to  determine  which  is  the  reasonable  rate 
in  the  case  of  conflict  between  federal  and  state  com- 
mission orders. 

Public  Utility  Rates 

The  first  report  of  the  other-than-steam  railroad 
committee  group  dealt  with  rates.  Although  this  spe- 
cifically covered  electric,  gas  and  water  companies,  it 
aimed  to  bring  together  in  concise  form  the  more  im- 
portant principles,  theories  and  practices  connected 
with  utility  rates.  Starting  with  the  fundamental 
statement  that  rates  must  be  just  and  reasonable  so  as 
to  produce  a  fair  return  on  the  fair  value  of  used  and 
useful  property,  it  was  claimed  that  the  amount  of  re- 
turn should  be  such  as  to  provide  for  the  cost  of  econom- 
ical and  eflScient  operation,  taxes,  depreciation,  a  fair 
net  return  of  the  value  of  the  property  devoted  to  public 
use  and  a  proper  margin  for  the  successful  conduct  of 
the  business.  Exceptional  efficiency  of  management 
should  receive  consideration  and  encouragement.  It 
was  deemed  a  sound  business  principle  worthy  of  gen- 
eral adoption  "that  decreased  costs  and  increased  profits 
due  to  skillful  and  wise  management  shall  be  shared  in 
lower  prices  to  the  public  and  higher  dividends  to  the 
stockholders." 

The  report  was  signed  by  Thomas  W.  D.  Worthen, 
New  Hampshire,  chairman;  M.  H.  Aylesworth,  Colo- 
rado; Robert  C.  Bacon,  Vermont,  and  John  J.  Treacy, 
New  Jersey. 

The  discussion  of  this  report  concerned  in  the  main 
lighting  rates.  It  was  suggested  by  a  utility  repre- 
sentative that  "value  of  service"  as  a  rate  basis  might 
well  be  considered  to  a  greater  extent,  but  the  commis- 
sioners did  not  see  how  the  question  of  service  value 
entered  the  case  if  they  knew  what  the  term  meant. 
In  regard  to  the  advisability  of  basing  rates  for  munici- 
pal service  on  the  same  principles  as  those  for  private 
service,  Commissioner  Walter  A.  Shaw,  Illinois,  thought 
the   plan   all    right   in   theory,   but   mentioned   various 


snags  ill  the  form  of  ordinances,  tax  limits,  etc.,  that 
would  make  it  difficult  in  practice.  The  report  was 
simply  received  without  adoption  and  ordered  to  be 
printed. 

Public  Utility  Service 

In  the  opinion  of  the  committee  on  public  utility 
service,  patrons  of  a  public  utility  are  more  dependent 
upon  the  public  service  commission  in  the  matter  of 
correcting  unsatisfactory  service  than  they  are  in  the 
matter  of  securing  reasonable  rates.  The  report  de- 
scribed the  general  features  of  commission  work  in 
checking  and  regulating  service,  and  then  took  up  in 
detail  questions  arising  in  connection  with  different 
classes  of  utility  service. 

The  committee  made  the  following  general  recom- 
mendations, which  were  adopted  by  the  association: 

1.  That  the  matter  of  regulating  the  service  of  public 
utilities,  other  than  steam  railroads,  be  vested  (as  is 
now  done  by  many  of  the  states)  in  the  public  service 
commissions  of  the  various  states. 

2.  That  each  state  commission  establish  standards 
of  service  for  each  class  of  public  utilities  within  its 
jurisdiction. 

3.  That  inasmuch  as  some  kinds  of  public  utilities 
are  not  confined  to  state  boundaries,  some  uniformity 
of  standards  is  desirable,  to  the  end  that  a  single  enter- 
prise, doing  business  in  several  contiguous  states  may 
not  be  required  to  observe  a  different  standard  in  each 
state. 

4.  That  each  state  commission  prescribe  forms,  upon 
which  the  various  classes  of  public  utilities  shall  be  re- 
quired to  keep  a  record  of  the  important  factors  that 
indicate  the  character  of  the  service  of  such  utility. 

5.  That  each  committee  establish  and  maintain  a 
service  division  to  inspect  and  from  time  to  time  deter- 
mine the  quality  and  character  of  the  service  furnished 
by  the  various  public  utilities. 

6.  That  each  commission  recognize  at  all  times  the 
importance  of  adequate  service  to  the  public,  and  that 
it  take  such  steps  as  may  from  time  to  time  be  neces- 
sary to  insure  the  furnishing  of  adequate  and  efficient 
service  by  public  utilities. 

The  report  was  signed  by  Richard  Yates,  Illinois, 
chairman;  John  M.  Kinkel,  Kansas;  H.  B.  Shaw, 
Missouri,  and  Travis  H.  Whitney,  New  York,  First 
District. 

Safety  of  Operation  of  Public  Utilities 

The  committee  on  safety  of  operation  of  public  utili- 
ties reported  that  the  subject  covered  such  an  extensive 
field  that  it  probably  could  not  be  dealt  with  satisfac- 
torily from  the  standpoint  of  discussion  or  recommen- 
dation.   In  its  opinion,  probably  the  corporations  which 
have    made    the   greatest   advances    in    improving   the 
safety  of  operation  are  the  electric  railway  and  the  elec- 
tric light  and  power  corporations.     It  was  one  view  of 
the  committee  that  commissions  should  have  full  power 
and  authority  to  make  orders  covering  operating  mat- 
ters affecting  safety  whenever  they  seemed  to  be  re- 
quired.    There  are  so  many  opportunities  for  corpora- 
tions, however,  to  benefit  financially  and  otherwise  by 
making  their  operating  conditions  as  safe  as  possible 
that  the  committee  felt  that  the  matter  might  be  safely 
left  with  the  utilities  primarily,  and  that  the  work  of 
the  commissions   should  be  principally  devoted  to  in-     i 
vestigating    operating   conditions,    from   time   to   time     \ 
giving  advice  to  the  corporations  with  reference  to  such      ' 
operations    and    making    recommendations    concerning      i 
them  whenever  it  seemed  proper  to  do  so.     If  the  cor-     i 
porations  understood  this  to  be  the  attitude  of  the  com-     ; 
missions,  there  was  no  reason  why  there  should  be  any     i 
friction    between    the    interested   parties.      The    report     '' 
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vas  signed  by  James  I.  Carr,  New  York,  Second  Dis- 
;rict,  chairman;  C.  F.  Foley,  Kansas;  R.  W.  E.  Dunges, 
Slew  Jersey,  and  S.  S.  Kendall,  Colorado. 

Statistics  and  Accounts 

The  action  of  the  association  on  this  report  was 
lonfined  to  referring  to  the  executive  committee  the 
section  dealing  with  the  organization  of  a  separate 
issociation  of  commission  statisticians  and  account- 
ints,  and  that  dealing  with  the  question  of  federal 
lommission  jurisdiction  over  local  utilities  incidentally 
ingaged  in  interstate  commerce,  and  also  to  merely 
•eceiving  the  remainder  of  the  report  without  adoption, 
rhus  the  proposal  for  uniform  depreciation  rates  for 
jas  and  electric  utilities  was  dismissed  with  only  a 
;hort  discussion. 

Federal  vs.  State  Regulation 

The  first  indication  of  the  attitude  likely  to  be  taken 
)y  the  association  in  the  matter  of  federal  versus  state 
•egulation  came  at  the  very  beginning  of  the  conven- 
;ion,  when  R.  C.  Prentis,  Virginia,  president  of  the 
issociation,  in  his  opening  address  opposed  exclusive 
"ederal  control  of  interstate  carriers.  President  Pren- 
;is  said  that  there  is  an  organized  movement  having  for 
ts  ultimate  object  nothing  less  than  the  absolute  elimi- 
lation  of  the  state  commissions  from  all  jurisdiction 
)ver  interstate  rates,  and  that  the  movement  was  in- 
ipired  and  fostered  by  the  railroads.  If  the  movement 
should  succeed  the  work  of  the  last  thirty  years  in 
Duilding  up  state  regulation  would  be  lost.  The  most 
serious  complaint  now  made  against  the  present  dual 
system  of  regulation  was  the  lack  of  uniformity,  but 
.t  would  not  be  wise  to  destroy  the  very  agencies 
;hrough  which  such  uniformity  as  did  exist  had,  in 
?reat  measure,  been  secured.  The  association  adopted 
I  resolution  to  the  effect  that  for  the  settlement  of  dis- 
igreements  between  federal  and  state  commissions, 
Congress  should  restore  to  the  courts  the  power  of 
saying  what  is  a  reasonable  rate. 

Capitalization  and  Intercorporate  Relations 

The  elaborate  report  of  the  committee  on  capitaliza- 
;ion  and  intercorporate  relations,  the  second  general 
report,  which  was  somewhat  in  contradiction  to  the 
report  of  the  committee  on  federal  and  state  legislation, 
svas  read  and  simply  received  with  little  discussion. 
A.mong  the  recommendations  were  the  following: 

That  the  Interstate  Commerce  Commission  or  some 
other  federal  agency  be  empowered  to  regulate  the 
rates,  practices,  stocks  and  bonds  of  the  interstate  pub- 
lic utilities. 

That  Congress  enact  the  necessary  legislation  to  pro- 
vide for  a  national  incorporation  act  for  interstate  rail- 
roads and  interstate  public  utilities. 

That  federal  and  state  statutes  be  amended,  where 
necessary,  to  permit  of  the  issues  by  railroads  and 
public  utilities  of  a  common  stock  without  par  value. 

That  the  Interstate  Commerce  Commission  and  the 
state  public  utility  commissions  be  permitted  to  invoke 
the  aid  of  the  Federal  Trade  Commission  to  determine 
the  reasonableness  of  the  cost  of  essential  materials  of 
railroad  and  public  utility  construction. 

That  adequate  legislation  be  enacted,  both  national 
and  state,  to  provide  for  voluntary  wage  agreements; 
methods  of  arbitration,  and  for  federal  and  state  inter- 
vention in  emergencies,  to  adjust  wage  conditions  in 
the  railroad  and  public  utility  service;  nothing  con- 
tained in  such  legislation  to  require  men  to  work 
against  their  will. 

New  officers  were  elected  as  follows :  President,  Max 
Thelan,  California  commission;  first  vice-president,  E. 
C.    Niles,    New    Hampshire   commission;    second    vice- 


president,  C.  E.  Elmquist,  Minnesota  commis.sion;  sec- 
retary, W.  H.  Connolly,  Interstate  Commerce  Commis- 
sion, and  assistant  secretary,  James  B.  Walker,  New 
York  commission,   First  District. 


TAKING  POSTCARD  VOTE 

ON  DALLAS  FRANCHISES 

Rates  Based  on  Sliding  Scale — Reserves  to  Automat- 
ically Govern  Rates  and  Return 
on  Valuation 

Printed  forms  of  the  proposed  railway  and  lighting 
franchises  were  mailed  on  Monday  to  the  Dallas,  Tex., 
voters  which  they  may  either  approve  or  disapprove  in 
the  postcard  vote  now  being  taken.  It  is  expected  that 
the  vote  will  be  in  process  about  two  weeks.  The  post- 
cards are  to  be  mailed  back  to  a  canvassing  committee 
appointed  by  the  local  government.  Should  the  voters 
approve  of  the  proposed  franchises  the  city  government 
will  pass  them  in  precisely  the  form  as  submitted. 

A  total  valuation  of  $8,500,000  is  called  for  in  the  two 
franchises,  $4,100,000  for  the  railways  and  $4,400,000 
for  lighting. 

The  lighting  franchise  is  based  on  a  sliding  scale. 
With  an  8-cent  rate  the  return  will  be  7  per  cent;  with 
a  7-cent  rate  an  8  per  cent  return ;  with  a  6-cent  rate  a 
9  per  cent  return.  For  every  further  0.5-cent  reduction 
in  rates  the  return  on  the  valuation  will  go  up  one- 
quarter  of  1  per  cent. 

After  ten  years  the  city  has  the  right  to  purchase  the 
property  at  its  value  plus  a  premium  of  5  per  cent  plus 
an  additional  premium  of  5  per  cent  on  so  much  of  the 
investment  as  shall  have  been  made  in  the  ten  years 
prior  to  the  city's  purchase. 

The  city  is  to  appoint  a  supervisor  of  public  utilities, 
and  as  money  is  spent  from  day  to  day  on  capital  ac- 
count it  is  added  to  property  value  so  that  the  property 
value  will  always  be  definitely  known. 

After  all  charges  and  return  are  deducted  from  gross 
earnings  a  reserve  is  left  which  is  to  be  built  up.  As 
soon  as  these  reserves  go  above  the  normal  point  agreed 
upon  the  rates  automatically  drop,  and  if  the  reserve 
falls  below  this  normal  the  rates  automatically  go  up  in 
certain  predetermined  steps.  This  precludes  rate  hear- 
ings, since  the  reserves  act  as  a  governor  of  rates. 

The  franchise  is  indeterminate,  continuing  until  the 
city  buys  the  plant.  All  disputes  are  to  be  submitted 
to  arbitration.  It  is  thus  hoped  to  take  the  public  utili- 
ties out  of  controversy  of  every  kind  with  the  munici- 
pality, making  their  operation  purely  a  definite  busi- 
ness Question. 

As  proposed  the  plan  means  an  incentive  to  increased 
efficiency  and  economy,  which  is  not  the  case  when  rates 
are  based  on  fixed  returns  with  a  strict  percentage  ba- 
sis for  two  reasons:  First,  by  offering  a  higher  rate 
of  return  as  an  inducement  for  maximum  economy  and 
efficiency  in  operation,  and  second,  by  distributing  the 
benefits  of  advances  in  the  art  between  the  public  on 
the  one  hand  and  capital  on  the  other. 

The  regulation  of  the  rates  and  the  return  will  take 
place  every  six  months.  The  reserves,  which  will  act 
as  an  insurance  of  the  return,  will  equal  one  year's  re- 
turn. 

Capital  investment  is  therefore  insured  (1)  by  the 
indeterminate  feature  of  the  franchi.se;  (2)  by  the  fixed 
price  at  which  the  city  may  take  over  the  property;  (3) 
by  the  continuity  of  return  insured  by  the  reserves. 

It  is  expected,  therefore,  that  the  plan  will  make  a 
direct  appeal  to  strictly  investment  money,  which  with 
principal  safeguarded  and  continuity  of  return  guaran- 
teed is  thought  will  be  the  cheapest  money. 
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Winning  the  Electric-Cooking  Load 

What  the  Electric  Range  Offers  to  Both  Central  Station  and  Customer — The  Value  of  thes 
Cooking  Load,  and  the  Development  Work  Which  Must  Be  Undertaken  to  Secure  It 


By  S.  M.  Kennedy 

General  Agent  Southern  California  Edison  Company 


AS  civilization  has  advanced,  increasing  care  has 
been  given  to  the  preparation  of  food  until  cooking 
has  become  an  art.  The  introduction  of  electricity 
for  heating  and  the  perfection  of  the  apparatus  and  ap- 
pliances used  has,  moveover,  raised  cooking  to  an  exact 
science.  With  electric  cooking  "hit-or-miss"  methods 
and  the  vague  instructions  of  the  old  cook  books  are 
fast  becoming  obsolete.  The  reason  is  that  with  elec- 
tricity there  is  perfect  heat  control.  The  electric  cook- 
ing apparatus  has  a  predetermined  rating,  and  when 
switched  on  for  a  given  time  must  generate  a  certain 
amount  of  heat.  The  heat  is  delivered  when  and  where 
it  is  required,  and  is  not  subject  to  any  variation  from 
extraneous  causes.  The  result  is  that  when  any  cooking 
operation  has  been  successfully  performed,  it  can  be 
repeated  at  any  time  with  perfect  certainty. 

It  may  be  of  advantage  to  consider  here  what  the 
purpose  of  cooking  is — that  is,  why  is  food  cooked  at 


apparatus,  then  the  proper  service  and  rate,  and  finally, 
with  the  first  two  factors  satisfactory,  the  man  who 
eats  must  be  educated  to  buy  the  appliances  which  are 
efficient,  and  must  be  fully  instructed  in  their  use. 

The  electrical  engineer  must  of  necessity  be  deeply 
concerned  in  all  three  classes  mentioned.  It  is  up  to 
the  engineer  to  design  and  construct  the  proper  appa- 
ratus for  using  electric  energy  for  cooking;  none  but 
the  engineer  can  solve  the  problems  of  distribution 
which  are  developing  as  the  cooking  load  increases, 
and  the  commercial  engineer  will  be  the  man  who  must 
educate  the  public  and  nurse  the  business  after  it  has 
been  obtained. 

Electric  Range  Commercially  Successful 

Electric  cooking  may  be  divided  into  two  classes — 
minor  and  major.  During  the  past  ten  years  many 
electrical  appliances  have  been  invented  and  produced 


FIG. 


1 — ELECTRIC   range    WITH    THREE    BURNERS    ON    TOP    AND 
LOWER    OVEN,    OPERATED    BY    CHINESE    COOK 


FIG. 


2 — THREE-BURNER    RANGE    WITH    ELEVATED    OVEN.       THIS 
RANGE  IS  BEING  OPERATED  BY  A  MEXICAN   SERVANT 


all.  The  attractions  of  the  table  are  substantial  to  a 
normal  man.  He  knows  that  properly  cooked  food  is 
more  appetizing,  because  it  not  only  has  an  improved 
appearance,  but  has  developed  new  flavors.  The  cook- 
ing of  certain  foods  renders  them  more  digestible,  and 
their  nutrient  parts  can  be  more  readily  absorbed  by 
the  digestive  organs.  Further,  food  is  cooked  to  ster- 
ilize it,  to  delay  decay,  and  to  preserve  for  future  use. 
We  eat  to  live,  and  it  follows  that  properly  cooked  food 
is  more  appetizing,  and  being  more  appetizing  it  be- 
comes more  digestible,  and  being  more  digestible  the 
body  is  more  readily  nourished,  and  being  properly 
nourished  we  are  healthy  and  equipped  to  cope  with  the 
affairs  of  life  whatever  they  may  be.  Consequently, 
the  purpose  of  cooking  is  evident  and  its  importance 
apparent.  The  paramount  question  at  this  time  is, 
can  electricity  meet  all  the  requirements  for  cooking 
under  modern  conditions  and,  if  so,  what  are  the  ad- 
vantages to  be  gained  by  stimulating  its  use  (a)  to 
the  manufacturer,  (6)  to  the  central  station,  and  (c) 
to  the  consumer?  The  interested  parties  are  mentioned 
in  this  order  because  there  must  first  be  the  proper 


for  doing  certain  lesser  kinds  of  cooking  work,  and  do- 
ing it  well,  such  as  coffee  percolators,  hot-water  heaters, 
toasters,  chafing  dishes,  grills  and  other  devices  adapted 
for  use  in  the  household.  These  have  been  termed 
lamp-socket  appliances,  and  throughout  the  United 
States  there  are  many  hundreds  of  thousands  of  such 
appliances  in  daily  use.  These  devices  have  been  effi- 
cient and  satisfactory  as  far  as  they  have  gone,  but 
they  have  been  generally  used  as  convenient  auxiliaries 
to  some  other  method  of  cooking  which  has  taken  care 
of  the  main  requirements  of  the  family.  Such  appli- 
ances are  doing  minor  cooking.  On  the  surface  it  would 
appear  as  if  up  to  a  comparatively  recent  date  the  use 
of  electricity  for  major  cooking  had  been  more  or  less 
neglected.  This  neglect  has  not  been  because  the  field 
has  been  overlooked,  but  rather  that  heretofore  condi- 
tions have  not  been  propitious.  There  has  been  much 
to  learn  regarding  the  construction  of  the  apparatus, 
the  character  of  the  load,  and  the  methods  of  handling 
the  troubles  which  always  go  with  the  development  of 
an  entirely  new  class  of  service.  The  difficulties  which 
were  at  first  confronted  have  been  gradually  reduced, 
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nd  in  many  respects  entirely  eliminated.  The  electric 
mges  now  produced  by  manufacturers  who  have  given 
ectric  appliances  close  attention  may  still  be  open  to 
nprovement,  but  they  are  commercially  successful, 
hat  such  is  the  case  is  best  illustrated  by  an  extract 
•om  a  circular  letter  sent  out  this  year  by  a  gas-range 
anufacturer  to  a  gas  company  in  California.  The 
Dject  in  sending  the  letter  was  evidently  to  awaken 
le  gas  industry  so  that  they  might  meet  the  new 
>mpetition : 

"You  doubtless  are  well  acquainted  with  the  follow- 
\g  facts: 

"1.  That  the  electric  range  has  arrived,  and  come  to 
ay.  It  will  do  what  the  ordinary  gas  range  will  not 
).     It  is  more  sanitary;  it  saves  work  in  the  kitchen; 

does  better  cooking. 

"2.  That  the  gas  stove  is  doomed  for  cooking  pur- 
)ses  and  will  go  just  as  the  gas  light  went,  unless  a 
is  stove  can  be  made  to  duplicate  the  results  of  the 
ectric  range. 

"3.  That  gas  maintains  its  superiority  in  the  cooking 
;ld  to-day  solely  because  it  is  cheaper  than  electricity. 

"4.  That  electricity  is  constantly  becoming  cheaper, 
id  is  now  so  cheap  in  many  parts  of  the  country  that 
le  electric-stove  companies  are  prospering." 

The  progress  of  cooking  from  the  open  hearth  to  the 
ood  or  coal  range,  then  to  the  gas  stove,  and  to  the 


While  recognizing  its  general  utility,  it  is  admitted 
by  its  best  friends  that  the  modern  gas  range  is  one  of 
the  most  ineflicient  types  of  cooking  apparatu.s — that 
is,  of  the  heat  units  which  go  into  it,  a  large  percentage 
is  absolutely  wasted.  The  future  development  of  the 
electric  range  may  be  along  more  advanced  lines,  rather 
than  a  continual  imitation  of  the  gas  range.  When  the 
first  automobiles  were  put  upon  the  market  they  were 
constructed  so  as  to  resemble  the  buggies  and  carriages 
formerly  drawn  by  horses.  However,  the  automobile 
manufacturers  have  gradually  developed  machines  with 
entirely  different  lines,  better  adapted  for  the  work 
which  is  put  upon  them.  It  is  quite  probable  that  the 
development  of  the  electric  range  will  produce  changes 
in  type  and  design  which  will  be  fully  as  radical. 

Open-Coil  vs.   Inclosed-Unit  Burners 

It  may  be  conceded  that  for  to-day  the  general  types 
of  the  frames  of  electric  ranges,  as  patterned  after  the 
gas  stoves,  are  satisfactory,  and  we  therefore  pass  on 
to  the  burners.  In  this  connection  there  is  some  decided 
difference  in  opinion — principally  between  the  advocates 
of  what  is  called  the  open-coil  type  and  the  disk  or  in- 
closed-unit  type.  The  open-coil  burner  operates  largely 
on  the  principle  of  radiation — that  is,  the  movement  of 
radiant  heat  rays  from  the  exposed  coil  to  the  bottom 
cf  th2  utensil.     The  disk  burner  operates  primarily  on 


FIG.   3- 


-SIX-BURNER   RANGE    WITH    TOP    SHELF    AND 
TWO    SIDE    OVENS 


•esent  electric  range  has  been  marked  at  each  stage 
T  the  use  of  a  more  costly  fuel.  This,  however,  has 
!en  offset  by  obtaining  a  greater  efficiency  and  better 
ntrol  of  the  heat.  The  problem  for  the  manufacturer 
IS  been  to  construct  electric  cooking  apparatus  at  a 
iasonably  low  cost  which,  at  the  same  time,  will  be 
ficient  in  operation.  The  majority  of  the  manufac- 
irers  who  are  producing  electric  ranges  have  followed 
le  lines  of  the  modern  gas  range,  which  is  no  doubt 
good  lead  for  the  present.  There  are  three  principal 
jsigns  for  gas  ranges  which  have  been  successful 
illers,  and  these  have  been  electrically  duplicated, 
ig.  1  shows  a  range  with  three  burners  on  top  and  a 
wer  oven.  Fig.  2  shows  a  three-burner  top  with  an 
Dper  oven.  Fig.  3  shows  a  six-burner  top  with  shelf 
id  two  side  ovens.  Fig.  4  shows  a  similar  type  with 
iree  burners  and  automatic  equipment.  The  illustra- 
ons  represent  stoves  installed  in  kitchens  where  they 
•e  in  daily  use.  The  flexibility  of  the  electric  range  is 
jmonstrated  by  the  fact  that  the  four  cooks  shown 
1  the  illustrations  are  of  four  different  nationalities — 
hinese,  Mexican,  Swedish  and  American. 


FIG.    4 — THREE-BURNER  RANGE   WITH    DOUBLE  OVEN   AND 
AUTOMATIC    CONTROL 

the  principle  of  conduction — that  is,  by  actual  contact 
between  the  bottom  of  the  utensil  and  surface  of  the 
disk.  As  between  these  two,  and  the  proper  kinds  of 
utensils  to  use  with  each,  there  has  been  much  testing 
and  discussion,  and  in  some  respects  the  discussions 
and  testings  have  not  reached  conclusions  which  are 
entirely  satisfactory. 

Of  the  open  coils  there  are  two  kinds — coils  placed  in 
grooves  in  moulded  blocks,  and  coils  supported  by  steei 
frames,  and  insulated  by  means  of  mica  or  porcelain. 
One  or  two  manufacturers  are  making  burners  with 
removable  reflectors  which  are  placed  beneath  the  open 
coil,  and  it  is  claimed  with  apparent  reason  that  this 
combination  will  considerably  increase  the  economy  by 
concentrating  the  heat  rays  upon  the  cooking  utensil. 
As  to  durability,  two  of  the  leading  range  makers,  one 
using  inclosed  units  and  the  other  open  coils,  state  that 
their  burners  will  now  average  5000  hours  of  actual 
service.  In  other  words,  the  average  life  of  their  units 
in  use  in  the  average  home  will  be  approximately  seven 
years. 

The  inclosed  cooker  pot  is  being  utilized  extensively 
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and  satisl'at'torily  in  many  electric  ranges.  This  fea- 
ture tends  toward  economy  of  operation,  and  has  some 
distinct  advantages.  The  cooker  pot  can  only  be  used 
with  the  inclosed  type  of  burner. 

It  cannot  be  denied  that  the  open-coil  burner  appeals 
■to  the  housewife,  because  she  can  see  the  glowing  coils. 
This  is  more  like  what  she  has  been  using,  especially  if 
her  cooking  has  been  done  with  gas.  When  she  snaps 
the  switch  there  is  a  quick  response,  and  the  heat  is 
immediately  apparent  to  the  sight  as  well  as  to  the 
feeling.  The  most  important  factor  in  the  satisfactory 
operation  of  an  electric  range  is  the  heating  element. 
It  is  also  essential  that  elements  which  are  likely  to 
burn  out  may  be  readily  and  quickly  replaced,  so  that 
there  may  be  no  unnecessary  delays  in  repairing. 

Open-Coil  Heater  Best  Adapted  for 
Dull-Surface  Utensils 

Regarding  the  most  desirable  utensils  to  use  with  the 
different  types  of  burners,  one  of  the  advantages  of  the 
open-type  unit  is  that  the  average  utensil,  in  the  aver- 
age used  condition,  such  as  is  found  in  the  average 
home,  will  give  the  highest  economy.  In  other  words,  a 
dish  with  a  dull  surface  will  absorb  the  radiant  heat 
rays  from  the  open-coil  unit  to  the  best  possible  ad- 
vantage. 

With  the  disk  or  inclosed  type  of  burner  it  is  ap- 
parent that  the  utensils  should  be  smooth,  flat  and  have 
a  thoroughly  cleaned  surface,  so  as  to  make  a  good  con- 
tact and  obtain  the  best  possible  efficiency.  Apparently 
it  has  been  definitely  decided  that  the  disk  or  inclosed 
type  of  burner  will  give  better  results  if  aluminum 
utensils  are  used,  and  that  with  the  open-coil  burner 
the  enamelware  utensils  seem  to  give  the  most  sat- 
isfaction. The  ordinary  utensils  used  on  a  gas  stove 
may  be  used  on  an  electric  range,  whether  open-coil  or 
inclosed  type.  As  the  open-coil  burner  more  nearly 
resembles  the  gas  burner,  it  naturally  follows  that  the 
ordinary  kitchen  utensils  used  on  gas  stoves  are  more 
likely  to  operate  with  greater  efficiency  on  the  open-coil 
burners  than  on  the  inclosed  or  disk-type  burners. 

Range  Sizes  Best  Adapted  for  Household  Use 

There  are  now  many  sizes  and  types  of  good  electric 
ranges  on  the  market,  each  suitable  for  certain  require- 
ments and  conditions.  The  consensus  of  opinion  is  that 
the  ideal  range  best  adapted  to  meet  the  cooking  neces- 
sities of  the  average  family  is  one  which  has  four 
burners  on  top,  the  capacities  of  which  should  be  one 
1500-watt,  one  1200-watt,  one  1000-watt  and  one  800- 
watt,  each  burner  having  three  heats.  There  should  be 
a  shelf  and  two  side  ovens,  one  with  an  upper  and  lower 
burner  for  broiling  and  baking  and  the  other  a  warm- 
ing oven.  The  oven  doors  should  open  down.  There 
should  be  a  receptacle  on  the  side  for  the  additional 
use  of  lamp-socket  appliances.  Such  a  range  can  do  a 
large  amount  of  work,  or  a  lesser  amount  with  equal 
economy.  For  apartment  houses  ranges  of  smaller  sizes 
are  more  desirable  on  account  of  the  limited  space 
usually  available. 

The  essential  features  in  a  standard  range  of  any 
size  are  (a)  reliable  heating  elements  that  may  be 
easily,  quickly  and  cheaply  renewed;  (6)  easily  cleaned, 
non-rust  oven,  with  substantial  fitting  door;  (c)  de- 
pendable oven  thermometer;  (d)  range  frame  of  sub- 
stantial construction;  (e)  terminal  contacts  installed 
so  that  troubles  from  this  source  may  be  eliminated  as 
far  as  possible;  (/)  separate  fuse  plugs  (g)  at  least 
one  plug  for  attaching  coffee  percolator,  toaster  or 
other  small  appliances;  (h)  ovens  should  be  well  insu- 
lated and  not  less  than  12  by  16 Vo  by  18;  (i)  ample 
capacity  in  burners,  so  that  delays  in  cooking  may  be 
avoided. 


All  progressive  power  companies  are  looking  for 
greater  plant  efficiency  and  better  load  factors  in  order' 
to  produce  greater  returns  on  present  investment.  The 
electric-cooking  field  most  certainly  points  the  way  to 
more  intense  development  at  a  relatively  small  addi- 
tional outlay.  The  electric  range  load  has  not  and 
probably  will  not  for  several  years  reach  such  a  volume 
for  the  average  company  that  it  will  be  the  direct  cause 
of  adding  additional  generating  capacity.  The  total 
kilowatt  demand  on  account  of  the  diversity  factor  will 
not  be  noticeable  on  an  ordinary  system  for  some  time; 
however,  if  present  indications  are  to  be  taken  as  a 
guide  to  the  future  growth,  the  time  is  not  far  distant 
when  the  morning,  noon  and  evening  range  load  will  be 
a  distinguishing  feature  of  some  system  charts. 

The  Value  of  the  Cooking  Load 

The  electric  company  in  contemplating  the  prospec- 
tive cooking  load  must  consider  it  from  at  least  three 
angles:  1.  What  is  its  value?  2.  What  must  be  done 
to  obtain  it?  3.  What  will  it  cost?  Although  elec- 
tricity has  been  used  for  cooking  purposes  for  fifteen 
years  past,  but  little  real  development  had  taken  place 
until  five  or  six  years  ago,  and  only  during  two  or  three 
years  has  it  been  considered  as  a  possibility  on  a  large 
scale.  Enough  experience  has  been  accumulated  to  in- 
dicate what  effect  the  installation  of  electric  ranges  in 
quantities  will  have  on  the  load,  demand  and  income  of 
a  central  station  company.  Regarding  the  desirability 
of  the  load,  there  seems  to  be  little  doubt.  The  diversity 
factor  is  very  large,  and  for  that  reason  the  peak  is 
relatively  small,  when  the  size  of  connected  load  is 
considered. 

It  has  been  demonstrated  that  peak  loads  from  cook- 
ing usually  fit  into  the  valleys  of  the  day  industrial 
loads.  Because  the  majority  of  people  take  their  prin- 
cipal meal  in  the  middle  of  the  day,  the  highest  cooking 
peak  usually  occurs  between  11.30  a.  m.  and  1  p.  m., 
during  which  period  there  is  always  a  sag  in  the  curve 
of  the  commercial  load.  The  morning  cooking  peak 
comes  at  a  time  when  such  a  demand  is  most  desirable. 
The  evening  cooking  peak  is  the  one  to  consider  seri- 
ously, as  at  certain  times  of  the  year  this  load  must 
overlap  the  lighting  load,  and  with  the  majority  of 
companies  increase  the  annual  peak.  This  is  where  the 
value  of  a  large  range  load  is  apparent,  as  the  diversity 
factor  is  great.  It  is  fair  to  assume  from  past  experi-  ' 
ence  that  where  the  ranges  in  use  upon  a  system  are 
counted  by  hundreds  or  pass  the  thousand  mark,  not 
more  than  10  per  cent  of  the  connected  load  will  be  on 
the  lighting  peak  at  any  time. 

In  a  second  installment  of  this  article,  Mr.  Kennedy 
will  show  by  figures  and  load-curves  the  significance  of 
the  electric-range  load  with  respect  to  central-station 
output  and  load  factor. 
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Process  for  Drawing  Lamp  Filaments 

A  Japanese  invention  which  is  for  a  process  for  cold- 
drawn  metallic  filaments  is  made  the  subject  of  patent 
No.  1,201,611  by  Kwan  Nishimoto  of  Tokyo,  Japan. 
Forming  at  first  a  consolidated  stick  of  a  mixture  of 
tungsten  and  a  small  proportion  of  thorium,  an  alloy 
is  obtained  by  uniformly  heating  the  mixture  at  a 
sintering  temperature  and  then  gradually  keeping  its 
temperature  at  dull  red  heat.  The  consolidated  stick  is 
then  subjected  to  repeated  hammering  or  rolling  until 
it  becomes  so  ductile  that  it  may  be  hammered  into 
bars,  rolled  into  sheets,  or  draviTi  through  dies  into 
wires,  much  like  the  metals  which  are  commonly  treated 
in  this  manner  at  ordinary  temperature. 
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Export  Opportunities  in  a  European  City 

Markets  for  American  Electrical  Manufacturers  in  Barcelona,   Spain,   Where  the  Central 
Station  Companies  Have  Had  Boom  Times  and  the  Stocks  of  Supplies 

and  Apparatus  Are  Depleted 

By  H.  S.  Foley 


BARCELONA  is  the  larg- 
est city  in  Spain  and 
also  enjoys  the  reputa- 
tion of  being  the  most  pro- 
gressive. It  has  been  called 
the  Manchester  of  Spain  on 
account  of  the  importance 
and  variety  of  the  indus- 
tries which  it  has  developed, 
and  its  people  are  commonly 
referred  to  as  Yankees  be- 
cause of  their  shrev^^dness 
and  thrift.  Like  many  other 
European  cities  it  is  bi- 
lingual, Spanish  (Castillian) 
being  the  oificial  and  formal 
business  language,  while  for 
their  more  familiar  inter- 
course the  people  prefer 
Catalan,  as  the  tongue  of 
their  virile  forefathers  is 
called. 

As  a  port,  Barcelona  is  ex- 
ceptionally well  situated  from 
a  geographical  point  of  view 
for  world  commerce,  and  its 
natural  advantages  have  been 
largely  developed  by  the  many 
steamship  lines  which  radiate 
to  all  of  the  important  Med- 
iterranean ports  as  well  as  to 
Buenos  Aires,  Havana,  Vera 
Cruz  and  to  the  Philippines 
(via  Suez).  There  will  soon 
be  three  regular  sailings 
monthly  to  New  York  and 
freighters  are  constantly  un- 
loading wheat  and  cotton  from 
Galveston,  New  Orleans  and 
other  American  ports.  The 
harbor  facilities  are  good, 
superior  to  most  European 
ports.  There  are  several  rail- 
way lines  which  link  the  city 
with  the  interior  and  France. 
Grapes,  olives  and  cork  are 
the  principal  agricultural 
products,  although  a  variety 
of  other  crops  are  grown  in  a 

minor  proportion,  and  for  local  consumption.  Among 
the  industries,  textile  mills  predominate,  but  there  are 
great  iron  and  steel  works,  flour  and  cement  mills,  tan- 
neries and  many  others.  A  large  and  modern  automo- 
bile factory  turns  out  machines  which  supply  a  large 
percentage  of  the  local  market  and  are  favorably  known 
all  over  Europe.  Two  factories  turn  out  a  good  quality 
of  insulated  wire  and  underground  cable;  they  are 
greatly  favored  by  a  protective  tariff. 

The  power  market  is  divided  between  two  companies, 
a  negligible  part  being  supplied  by  one  of  the  two  gas 
companies,  which  operates  also  a  small  steam  plant,  and 
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SEROS     PLANT,     50,000     HP. — ONE    OF     SEVERAL    PLANTS 
WHICH    FURNISH    ENERGY    TO    BARCELONA 


BARCELONA  COMPANIES  ARE  INCREASING  THEIR  OUTPUT 
— STEAM    PLANT    OF   50,000    HP. 


proposes  to  develop  a  water 
power  in  the  near  future.  The 
Ebro  Irrigation  &  Power 
Company,  Ltd.,  transmits  en- 
ergy from  its  hydroelectric 
plants,  whose  present  capacity 
is  75,000  kw.,  to  Barcelona 
at  110,000  volts.  At  Barce- 
lona it  is  stepped  down  to 
25,000  and  6000  volts  for  dis- 
tribution in  the  city  and  to 
the  other  cities  of  the  prov- 
ince. The  primary  system  in 
the  city  is  all  under  ground. 
Service  lines  are  under  ground 
in  the  central  portion  of  the 
city,  the  voltage  being  110/ 
220  on  the  direct-current  net- 
work and  125/220  (four-wire) 
alternating  current.  The  En- 
ergia  Electrica  de  Cataluna 
transmits  20,000  kw.  to  Barce- 
lona at  80,000  volts,  distribut- 
ing at  22,000  and  11,000  volts, 
service  lines  being  at  125/220 
volts.  The  Ebro  company 
maintains  a  40,000-kw.  steam 
reserve  and  the  other  company 
20,000-kw.  reserve  capacity. 

Recently  the  phenomenal  in- 
crease in  the  price  of  coal 
forced  the  gas  companies  to 
increase  prices  by  about  40 
per  cent,  the  electric  compa- 
nies having  greatly  profited 
thereby,  especially  as  they 
took  advantage  of  the  occasion 
to  drop  their  heating  rate 
simultaneously  from  25  to  15 
centimes  (about  3  cents),  and 
pledged  themselves  at  the 
same  time  not  to  raise  their 
lighting  rates  during  the  cur- 
rent year.  The  lighting  rate 
is  60  centimes  (about  12 
cents)  per  kilowatt-hour.  As 
a  result  there  has  been  some- 
thing of  a  boom  in  the  elec- 
trical business,  which  has  led 
to  the  depletion  of  the  stock  of  electrical  supplies;  this 
stock  must  have  been  enormous  as  it  was  practically  all 
of  German  origin,  and  although,  of  course,  there  have 
been  no  imports  from  Germany  since  the  war  was 
started  there  is  still  a  considerable  amount  on  the 
market. 

Serious  Scarcity  in  Supplies 

The  scarcity  in  wiring  supplies  and  apparatus  is 
rapidly  becoming  serious.  The  demand  is  more  espe- 
cially for  sockets,  snap  switches,  fuse  blocks  and  plugs 
of  the  cheap  type  in  common  use  in  the  Latin  countries. 
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At  least  one  American  inaiiut'acturci-  lia.s  beKUii  to  i)r()- 
(iuee  sockets  suitable  for  this  market;  these  have  com- 
menced to  arrive  in  Barcelona,  and  a  steady  sale  is 
assured  if  shii)ments  can  be  continued.  This  manu- 
facturer has  faithfully  copied  a  (ierman  model,  except 
that  he  has  used  slijj:htly  heavier  brass,  turninj?  out  a 
better  made  article,  which  the  supply  houses  are  able 
to  sell  at  about  the  same  price  as  the  German-made 
article.  This  shows  what  our  manufacturers  can  do 
when  they  put  their  minds  to  it.  It  will  now  be  neces- 
sary for  them  to  turn  out  a  cheap  snap  switch,  as  the 
supplymen  do  not  seem  to  be  able  to  sell  the  ordinary 
American  switch  at  a  price  satisfactory  to  their  cus- 
tomers, although  otherwise  it  seems  to  be  acceptable. 
In  developing  a  line  of  supplies  for  export  trade  there 
are  three  rules  to  be  borne  in  mind  which  will  cover 
nearly  every  case.  The  first  is  to  forget  the  under- 
writers' rules,  which  do  not  apply  outside  of  North 
America,  and  no  one  of  which  is  meant  to  reduce  cost 
of  production.  Weights  must  be  reduced  in  every  pos- 
sible way  and  no  slips  may  be  permitted.  Thus,  while 
glass  covers  on  watt-hour  meters  are  furnished  in  the 
United  States  at  the  same  price  as  the  lighter  metal 
covers,  the  foreign  buyer  will  appreciate  it  if  he  is 
given  a  chance  to  state  his  preference,  because  if  he 
has  figured  freight  and  duty  with  light  covers  and  then 
finds  that  someone  has  substituted  heavy  glass  covers, 
he  will  certainly  not  pass  it  over  easily.  Some  manufac- 
turers like  to  put  out  their  goods  in  neat  individual 
cartons;  this  may  be  done  also  for  the  foreign  market, 
but  it  will  be  better  to  ship  in  bulk  (barrels  or  cases), 
with  the  folded  cartons  boxed  separately.  The  goods 
can  then  be  put  into  packages  by  the  receiver.  The 
saving  in  this  case  will  be  in  space  occupied  in  the 
steamer. 

Closer  Design  to  Save  Weight 

This  question  of  weight  means  much  closer  design 
than  our  people  have  ever  dreamed  of,  and  implies  the 
elimination  of  cast  iron  wherever  possible  and  its  re- 
placement in  some  cases  by  pressed  steel  or  even  pressed 
paper.  A  manufacturer  of  electric  irons  might  arrange 
with  some  shop  in  Barcelona  to  make  the  castings  and 
nickel  them  and  fit  them  with  heating  elements  and 
cords  supplied  from  America.  In  view  of  shipping  con- 
ditions, the  present  demand  could  thus  be  more  easily 
met  and  a  better  profit  made,  and  the  iron  could  be  put 
on  the  market  at  a  price  that  would  greatly  increase  its 
popularity.  The  third  and  last  rule  is  to  give  foreign 
buyers  what  they  want,  especially  in  appearance;  in 
other  words,  to  make  the  article  look  like  what  they 
have  been  accustomed  to  seeing.  For  instance,  the  Ger- 
mans have  accustomed  the  people  of  these  countries  to 
see  the  energy  carrying  parts  of  fuse  blocks  tinned; 
this  difference  in  American  fuse  blocks  is  the  first  thing 
which  is  pointed  out,  and  for  a  time  in  Barcelona  it 
caused  their  use  to  be  prohibited.  Our  fuse  blocks  do 
not  work  in  well  with  the  Bergman  tube,  which  is  in 
common  use  where  German  commerce  has  been  domi- 
nant. German  fuse  blocks  are  ordinarily  provided  with 
a  pressed  paper  cover,  which  protects  the  end  of  the 
Bergman  tube  and  hides  the  contacts.  Only  the  fuse 
plug  projects  through,  and  it  is  practically  impossible 
to  get  a  shock.  A  few  panelboards  and  fittings  have 
been  received,  but  they  are  not  understood;  steel  con- 
duit  installations  are  rare. 

The  stocks  of  Bergman  tube  are  practically  exhausted 
and  the  inferior  substitutes  (if  they  are  possibly  in- 
ferior) ,  which  are  made  locally,  are  ii^sufficient  to  cover 
the  demand.  Possibly  it  would  be  a  good  time  for 
Americans  to  introduce  concentric  wire.  In  ordinary 
wire  and  cable  it  will  be  difficult  for  our  people  to  com- 
pete on  account  of  a  protective  tariff.     American  cord 


for  domestic  apparatus  and  other  special  cord  is  far 
superior  to  the  European  product,  and  this  fact  is  not  at 
all  unknown.  Some  of  the  non-metallic  fiexible  conduits 
would  probably  find  instant  favor  as  a  substitute  for 
Bergman  tube. 

Power  Companies  Gain  Customers 

Since  the  beginning  of  the  war  the  price  of  steam 
coal  has  advanced  from  around  $6  per  metric  ton  to 
$30  and  $35,  and  it  is  hard  to  get.  This  has  forced 
many  factories  to  give  up  steam  drive  and  become  cus- 
tomers of  the  power  companies.  As  coal  stocks  run  out 
other  factories  are  following,  but  they  are  now  handi- 
capped by  a  dearth  of  motors;  second-hand  motors  are 
worth  as  much  as  new  motors  were  before  the  war. 
Wound  rotor  induction  motors  are  the  type  most  gen- 
erally used,  squirrel-cage  motors  above  1  or  2  hp.  being 
usually  barred  by  the  central  stations,  except  when  spe- 
cial permission  is  given.  Water  rheostats  are  fre- 
quently supplied  for  starting  in  order  that  the  price 
may  be  shaded.  Single-phase  motors,  excepting  in  the 
smallest  sizes  for  fans  and  similar  uses  where  the  con- 
nection must  necessarily  be  monophase,  are  practically 
unknown,  their  excessive  weight  proving  too  much  of 
a  handicap.  The  frequency  in  Barcelona,  as  indeed 
throughout  the  rest  of  Spain,  is  50,  and  motors  are 
usually  supplied  low  tension,  220  volts — 6000-volt 
motors  being  scarcely  ever  used. 

The  increasing  cost  of  labor  will  undoubtedly  force 
the  modernization  of  many  factories  in  Barcelona,  and 
many  processes  which  are  now  permissibly  carried  on 
by  hand  will  become  unprofitable  shortly  and  will  in- 
evitably be  displaced  by  automatic  and,  let  us  hope, 
motor-driven  machines.  In  particular  there  would  seem 
to  be  a  great  need  of  presses,  punches,  etc.,  and  that 
class  of  machinery  which  is  used  in  making  small  metal 
articles,  such  as  buckles,  belt  clasps,  etc. 

With  electric  power  so  cheap  in  Barcelona  and  with 
coal  so  high  the  situation  would  seem  to  be  ideal  for  the 
placing  of  electric  furnaces  in  the  various  steel  and 
iron  foundries.  If  gasoline  at  30  cents  per  gallon  makes 
people  in  America  think  seriously  of  electric  trucks, 
what  would  they  do  if  they  paid  20  cents  per  liter 
(1.056  United  States  quart).  The  port,  wharves,  etc., 
would  seem  to  offer  a  splendid  opportunity  for  the 
placing  of  unloading  machinery,  trucks  and  similar 
manufactures. 

In  conclusion  it  would  be  well  to  point  out  that  when- 
ever possible  the  representation  of  American  companies 
should  be  placed  in  the  hands  of  Americans,  who  un- 
derstand the  merits  of  the  goods  which  they  handle 
and  who  have  interest  and  pride  in  the  extension  of 
American  trade. 


Large   Hydroelectric   Development  in  France 

Owing  principally  to  the  price  and  scarcity  of  coal 
France  is  rapidly  developing  all  available  water  powers. 
In  the  one  district  of  Grenoble  seven  plants  of  a  total 
of  47,400  hp.  were  in  the  process  of  being  constructed; 
construction  on  seven  plants  totaling  98,000  hp.  was 
about  to  begin  and  eleven  plants  are  projected,  having 
an  aggregate  rating  of  164,000  to  363,000  hp. 

Other  districts  in  France  have  just  as  ambitious  hy- 
droelectric programs.  Industrially,  France  is  awaken- 
ing and  hydroelectric  power  is  felt  to  be  the  solution 
of  the  power  supply.  All  of  this  development  will  call 
for  large  quantities  of  machinery  which  neither  France 
nor  England  is  now  in  a  position  to  provide.  It  is, 
therefore  generally  felt  that  since  practically  all  of  it 
will  be  imported  it  will  mostly  have  to  be  made  in  the 
United  States. 
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THE  HUNTINGTON,  IND.,  UTILITY  GROUP  HAS  BEEN   MADE  ATTRACTIVE  BY  FLOWERS  AND  FOLIAGE 

Planning  the  New  Central  Station  Office  Building 

When  a  central  station  executive  decides  to  build  a  new  office  home  for  his  company,  he 
usually  faces  ivhat  is  to  him  a  new  type  of  problem.  His  first  thought,  perhaps,  in  planning 
is  to  look  about  him  and  see  how  others  who  have  built  well  have  made  their  central  station 
offices.  He  travels  about  his  state  and  neighboring  states,  getting  one  idea  here  and  another 
there.  Then  he  helps  his  architect  plan.  The  new  home  of  the  Huntington  (Ind.)  Light  & 
Fuel  Company  is  a  building  constructed  after  such  a  tour  of  inspection  that  reached  from 
coast  to  coast.  It  is  thought  by  its  builders  to  embody  the  best  ideas  from  everyivhere,  plus 
some  originality. — Editors. 


IN  planning  its  plant  buildings  and  grounds  the 
Huntington    (Ind.)    Light  &  Fuel  Company  did  not 

neglect  that  other  duty  of  all  good  utility  companies 
and  citizens.  It  tried  to  add  to  the  beauty  of  its  city. 
The  art  of  the  landscape  gardener  v^^as  effectively 
brought  into  use. 

More  recently  there  vi^as  added  to  the  Huntington 
utility  group  a  handsome  administration  building,  which 
is  a  completely  equipped  and  elegantly  appointed  exam- 
ple of  what  a  central  station  office  building  can  be, 
thanks  to  the  personal  interest  of  J.  F.  Bippus,  presi- 
dent of  the  company,  who  has  devoted  much  care  and 
study  to  the  planning  of  the  structure. 

With  its  flower  boxes  and  its  tapestry-brick  exterior, 
the  new  office  building  presents  the  best  "front"  of  any 
Huntington  business  structure.  And  its  interior, 
adorned  by  mural  paintings,  furnished  with  carefully 
matched  golden  oak  and  finished  with  marble  pillars 
and  application  counter,  is  even  more  attractive.  It 
gives  the  visitor  an  impression  of  dignity  and  of  the 
solidarity  of  the  institution,  without  presenting  that 
cold  and  costly  appearance  which  much  marble  without 
the  warmer  golden  oak  might  give. 

The  interior  layout  on  the  first  floor  front  has  been 
arranged  so  that  customers  entering  to  pay  bills  pass 
the  application  counter  on  the  way  to  the  cashier's  cage. 
As  they  turn  away  from  the  cage,  they  come  face  to 


face  with  the  entrance  to  the  salesroom,  through  which 
they  may  again  reach  the  street.  The  ladies'  rest  room, 
finished  and  furnished  entirely  in  white,  is  just  a  little 
to  the  rear  of  the  cashier's  cage,  on  the  way  between 
the  office  and  salesroom.  In  the  salesroom  only  the 
more  sightly  appliances  are  on  view,  others  being  kept 
in  closed  drawers.  The  only  appliances  shown  in  the 
office  room  are  under  glass  in  a  wall  case.  Most  of 
the  appliances  in  the  salesroom  are  kept  under  glass 
also.  The  office  of  the  secretary  of  the  company,  who 
is  the  executive  in  the  absence  of  the  president,  is  at  the 
front  of  the  building  where,  from  the  street,  customers 
can  see  through  the  large  window  whether  he  is  in 
or  not. 

The  Home  Makers'  Library 

Perhaps  the  most  unusual  feature  of  the  whole  build- 
ing is  the  reception  room  and  home  makers'  library  on 
the  second  floor.  This  is  a  spacious  room,  well  lighted 
with  floor  lamps  and  calcite  glass  fixtures.  Its  book- 
cases contain  the  best-known  works  on  domestic  science 
and  kindred  subjects.  The  current  issue  of  nearly  every 
woman's  magazine  is  always  kept  on  its  table.  It  is 
designed  to  be  the  woman's  room  of  a  utility  plant  that 
supplies  home  wants.  It  is  always  open  free  of  charge 
to  individuals,  to  women's  clubs,  to  social  gatherings 
and  to  anyone  who  will  use   it.     The  arrangement  of 


NO   BILLS   ARE    SENT    OUT   TO   CUSTOMERS   AT    HUNTINGTON.      INSTEAD,    WHEN    THE    MONTHLY   ACCOUNTS    ARE    DUE,    AN    ADVER- 
TISEMENT  TO   THIS  EFFECT   IS   PRINTED    IN    THE   LOCAL  PAPERS,   AND  THE  CUSTOMERS  CALL  AT  THE  OFFICE  HERE 
PICTURED,  WHERE  THE  BILLS  AWAITING  THEM  ARE  FILED  AT  THE  CASHIER'S  DESK 
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the  room  and  its  runiishiii^s  were  planned  in 
harmony  with  the  conipany'.s  idea  of  service. 

The  comfortable  apartment  of  the  building's  care- 
taker, the  laboratories  for  electrical  and  gas  testing, 
locker  rooms  with  baths,  and  a  lunch  room  for  employees 
are  also  on  the  second  floor. 

The  first  floor  rear,  devoted  to  the  superintendent's 
private  ofiice,  the  storeroom,  the  first-aid  hospital  and 
the  garage,  is  laid  out  so  that  the  plant  force  need  never 
pass  through  the  front  ottice  and  store.  A  system  of 
halls,  doors  and  bench  windows  permits  the  plant  force 
to  enter  from  the  rear,  pass  reports  to  proper  depart- 
ments, and  communicate  with  the  front  office  without 
entering  the  room. 

In  the  company's  accounting  department  an  extraor- 
dinary effort  has  been  made  to  keep  the  room  free  from 
small  filing  cabinets,  card-index  cases  and  the  like, 
since  the  presence  of  such  equipment  on  desk  tops  or 
on  shelves  was  thought  to  detract  from  the  appearance. 


THE   STOCK  ROOM    IN   THE   NEW   HUNTINGTON   OPTICE   BUILDING 

The  accounting  room,  being  just  back  of  the  applica- 
tion desk,  is  in  view  of  all  visitors.  To  overcome  the 
difficulty,  th.9  drawers  of  the  flat-topped  desks  have  been 
brought  into  use. 

All  card  files  carrying  meter  records,  work  orders 
and  time  are  kept  in  the  drawers,  as  shown  in  the  ac- 
companying pictures.  The  cards  in  the  desk  of  the 
man  in  charge  of  work  orders  and  timekeeping  apply  to 
five  diffprent  kinds  of  work  orders,  namely,  electrical 
work  orders  for  the  company's  three  towns  of  Hunt- 
ington, Markle  and  Andrews,  and  steam-heating  and 
gas  orders.  A  considerable  saving  in  expense  and  in- 
crease in  convenience  has  been  made  by  having  all 
work-order  cards  alike  and  designating  them  from  each 
other  bv  rubber  stamps.  Cards  of  five  colors  were 
formerly  used. 

No  Bills  Sent  Out  to  Customers 

The  cashier's  cage,  where  6000  accounts  are  handled 
monthly,  is  operated  on  a  plan  which  is  peculiar  to 
Huntington  and  which  is  not  used  elsewhere  so  far  as 
is  known.  When  the  bills  for  electricity,  steam  and  gas 
are  made  out  and  are  due,  an  advertisement  stating 
that  accounts  for  utility  service  are  now  payable  is 
inserted  in  the  newspapers.  All  of  the  bills  are  put  in 
the  indexed  sectional  file  in  the  cashier's  cage.  No  bills 
are  sent  out.  Ninety  per  cent  of  the  customers  come 
in  and  pay  in  answer  to  this  notice.  When  the  remain- 
ing bills  are  a  few  days  overdue  notices  are  sent  to  the 
tardy  customers.  With  this  low-priced  billing  and 
collection  system,  the  company's  percentage  of  uncol- 
lectible accounts  is  very  small. 

Inasmuch  as  a  single  customer  may  have  three  bills — 
one  for  electricity,  one  for  gas  and  one  for  steam  heat- 


ing— the  letters  "G"  or  "S"  are  included  on  the  address- 
ograph  plates  which  make  the  bills.  By  means  of  these 
letters  the  cashier  picking  out  the  electricity  bill  can 
see  that  there  is  a  gas  and  a  steam  bill  for  the  same 
customer  in  the  file,  and  can  present  all  three  of  them 
at  the  one  time. 

To  give  the  reader  a  correct  impression  regarding  the 
Huntington  company,  and  to  show  that  the  conditions 
under  which  it  has  been  boosting  for  a  local  city  beau- 
tiful are  not  far  different  from  those  that  exist  else- 
where, it  should  be  said  that  its  electric  rates,  gas  rates 
and  steam-heating  rates  are  in  line  with  those  of  the 
average  Indiana  company  of  its  size.  Its  annual  output 
of  the  three  commodities  sold  in  1915  was:  electricity, 
4,014,000  kw.-hr.;  gas,  60,000,000  cu.  ft.,  and  steam 
heating,  60,000,000  lb.  of  condensate.  The  total  of  its 
electricity  customers  in  all  three  towns  is  4933;  its  gas 
consumers  number  2650,  and  its  heating  patrons  153. 
In  its  electric  power  load  the  company  has  3495  hp. 
connected. 


The  Advertising  Appropriation  o£  the 
Central  Station 

In  an  address  before  the  Southeastern  Section  of  the 
National  Electric  Light  Association  at  Tampa,  Fla.,  on 
Nov.  15,  J.  C.  McQuiston,  manager  of  the  Westinghouse 
department  of  publicity,  Pittsburgh,  Pa.,  emphasized 
the   importance   of  advertising  to  the  central   station. 

"In  the  first  place,"  said  Mr.  McQuiston,  "the  central 
station  should  be  known  in  its  community.  It  should 
be  known  for  its  service,  for  the  courtesy  of  its  repre- 
sentatives in  meeting  the  public,  and  for  all  the  good 
qualities  of  the  organization  which  should  not  be  hidden 
under  a  bushel,  but  should  be  brought  in  a  dignified 
way  to  the  attention  of  the  people.  It  is  so  easy  to 
assume  that  everybody  knows  about  us;  that  they 
know  our  location;  that  they  know  what  commodity 
we  have  to  sell. 

"There  are  two  right  ways  of  making  an  advertising 
appropriation^there  are  many, wrong  ways,  which  need 
no  mention.  Any  way  is  wrong  that  does  not  permit  of 
planning  at  least  six  months  in  advance.  The  two  right 
ways  of  making  an  advertising  appropriation  are  as 
follows : 

"1.  Appropriate  a  certain  percentage  of  the  annual 
revenue. 

"2.  Appropriate  a  certain  amount  for  each  unit  of 
load  it  is  planned  to  add  to  the  lines. 

"Of  the  two  methods  the  first  seems  to  be  the  more 
business-like.  It  is  conservative  and  entirely  rational, 
and  takes  account  not  only  of  .the  new  business  to  be 
secured,  but  of  the  old  which  must  be  held.  I  recom- 
mend this  system.  The  second  system  has,  however, 
been  successful  and  may  often  be  used. 

"The  usual  appropriation  for  the  first  system  is  from 
1.5  per  cent  to  5  per  cent  of  the  gross  receipts.  Some 
of  the  smaller  central  stations  spend  as  much  as  5  per 
cent  on  advertising,  while  1.5  per  cent  is  found  to  be 
sufficient  for  a  large  syndicate.  Of  this  1.5  per  cent, 
two-thirds  is  devoted  to  newspaper  advertising. 

"Experience  and  good  judgment  are  required  to  get 
the  best  results  out  of  an  advertising  appropriation. 
Every  company  cannot  afford  an  advertising  depart- 
ment; the  majority  cannot,  but  there  should  be  ap- 
pointed some  one  individual  in  every  central  station 
company — one  man  who  is  to  have  charge  of  and 
be  responsible  for  the  advertising.  He  need  not  neces- 
sarily devote  all  his  time  to  it,  but  the  work  should  be 
conducted  on  a  serious,  business-like  basis.  If  the 
authority  and  the  responsibility  are  delegated,  the  ad- 
vertising will  show  results." 
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Electric  Lighting  of  a  "Movie"  Studio 

Use  of  Photographic  Blue-Bulb  Lamps  in  Plant  of  Wharton,  Inc.,  Ithaca,  N.  Y.     Provisions  for 

Flexible  Lamp  Location  and  Control  of  Light 

By  W.  E.  Brewster 


WITH  the  phenomenal  growth  of  the  motion-pic- 
ture industry,  so  familiar  to  everyone,  many 
details  in  the  design  of  apparatus  used  in  photo- 
play production  have  of  necessity  been  only  partially 
worked  out.  The  electrical  equipment  of  motion-picture 
studios  has,  as  a  rule,  suffered  particularly  in  this  re- 
spect. A  notable  exception,  however,  is  the  equipment 
of  the  studio  of  Wharton,  Inc.,  located  on  a  45-acre 
tract  on  Lake  Cayuga,  Ithaca,  N.  Y.,  where  many  well- 
known  films  have  been  made. 

Most  of  the  studio  photography  is  done  by  artificial 
light  in  a  one-story  building,  70  ft.  by  90  ft.  An  inte- 
rior view  of  the  studio  proper,  Fig.  1,  shows  a  set  being 
photographed  which,  as  indicated  by  the  floor  plan,  Fig. 
2,  was  lighted  by  ninety  1000-watt  photographic-blue- 
bulb  Mazda  lamps.  These  lamps  with  110  others,  mak- 
ing 200  in  all,  comprise  the  main  lighting  equipment  of 
the  studio.  In  addition  there  are  four  30-amp.  110-volt 
double-carbon   arc   lamps,   known    as   "broadside   arcs," 
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FIG.      1 — "set"      in      motion-picture     STUDIO      BEING      PHOTO- 
GRAPHED   BY    THE    LIGHT    OF    NINETY    lOOO-WATT    LAMPS 

and  two  25-amp.  110-volt  carbon-arc  spot  lamps.  The 
connected  load  of  all  these  lamps  is  219  kw.  Altogether, 
the  motors  used  in  the  carpenter  shop,  for  pumping, 
etc.,  taken  with  the  lamps  used  for  general  lighting, 
form  a  load  of  about  11  kw.,  making  a  total  connected 
load  of  about  230  kw. 

The  carefully  installed  distribution  system  in  this 
studio  stands  out  as  one  of  its  most  distinguishing  fea- 
tures. All  terminals  are  covered  so  as  not  to  invite 
short-circuits,  which  might  injure  equipment  or  the 
personnel  of  the  staff.  The  main  switchboard,  it  will 
be  noted,  has  no  live  points  exposed  on  its  front.  The 
open  switchwork  on  the  back  of  the  board  is  protected 
by  an  inclosure,  the  doors  of  which  may  be  opened  only 
by  the  electrician  in  charge. 

The  switchboard  distributes  the  three-phase  120-volt 
current  from  transformers  located  in  a  vault  just  out- 
side the  studio.  The  energy  is  supplied  at  2200  volts 
by  the   Ithaca   Electric   Light  &  Power   Company,  the 


voltage  being  adjusted  by  an  induction  regulator  located 
in  the  transformer  vault.  The  switchljoard  is  connected 
with  the  transformers  by  400,000<-irc.  mil  asbestos- 
covered  cables.  Each  phase  is  protected  by  two  425- 
amp.  inclosed  fuses  in  multiple.  The  energy  consumed 
is  measured  by  a  watt-hour  meter,  the  rate  of  charge 
being  determined  by  a  fifteen-minute  maximum-demand 
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FIG.    2 — LAYOUT   OF  LIGHTING   UNITS   SHOWN    IN    SET   IN    FIG.    1 

indicator.      The    usual    monthly    consumption    is    from 
20,000  to  25,000  kw.-hr. 

There  are  eight  principal  branch  circuits,  controlled 
by  switches  located  along  the  bottom  of  the  board  and 
six  minor  circuits  controlled  by  switches  located  at  the 
top  of  the  board.  Each  principal  branch  circuit  is  pro- 
tected by  a  350-amp.  inclosed  fuse  on  each  side  of  the 
line.  These  switches  are  in  turn  connected  by  No.  0000 
asbestos-covered  cable  with  wall  boxes  located  about  4 
ft.  above  the  floor  at  .various  points  around  the  studio. 
A  photograph  of  one  of  these  boxes  is  shown  in  Fig.  3. 
On  a  panel  in  the  box  the  branch  circuit  is  divided  into 
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FIG.    3 — ONE   OF   THE    WALL   OUTLET   BOXES 

four  circuits,  each  of  which  is  connected  to  a  plug  recep- 
tacle of  100-amp.  rating.  Each  side  of  the  line  of  these 
circuits  is  protected  by  a  100-amp.  inclosed  fuse.  The 
circuits  of  three  of  these  panel  boards  include  water- 
barrel  rheostats. 

The  efficient  operation  of  a  motion-picture  studio  de- 
mands a  lighting  equipment  which  is  highly  flexible. 
Experience  has  shown  that  special  work  like  trick  pho- 
tography can  be  done  to  advantage  in  a  studio  equipped 
with   incandescent  lamps,  because  of  the  flexibility  of 
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such  e(iuipment  and  the  preciseness  with  which  the  in- 
tensity of  light  may  be  controlled  by  rheostats. 

The  200  1000-watt  Mazda  lamps  used  in  the  studio 
are  mounted  on  lloor  and  celling  racks  of  the  types 
shown  in  Fig.  4.  The  rear  view  of  an  eight-lamp  floor 
rack  given  in  Fig.  5  is  typical  of  all  the  floor  racks.  The 
rack  is  equipped  with  a  switch  cabinet  containing  a 
double-pole  switch  and  two  10-amp.  plug  fuses  for  each 
lamp.  These  switches  are  all  connected  to  a  single 
100-amp.  plug.  The  photograph  shows  this  plug  at- 
tached to  a  No.  2  stage  cable,  the  other  end  of  which  is 
attached  by  a  plug  to  a  wall  box.  These  stands  are 
rugged  in  construction,  and  are  so  designed  that  all 
eight  lamps  may  be  moved  vertically  through  a  range 
of  several  feet,  and  so  that  either  row  of  lamps  may  be 
turned  in  a  vertical  plane  through  an  angle  of  about  90 
deg.  However,  experience  in  this  studio  indicates  that 
when  located  as  shown  in  the  photographs  the  lamps 
are  in  the  best  position  for  lighting  regular  sets,  and 
the  adjustable  features  of  the  rack  are  therefore  rarely 
used.     The   rack   is   equipped   with   large   rubber-tired 


set  pictured  in  Fig.  G.  Any  uncomfortable  effects  of 
high  temperature  that  might  be  expected  from  the  dis- 
sipation of  so  much  energy  are  practically  eliminated 
by  burning  the  lamps  for  only  short  periods  at  a  time. 
In  the  Wharton  studio  the  lamps  are  rarely  left  burning 
for  more  than  five  minutes  at  a  time,  so  that  they  do 
not  have  time  to  heat  up  the  air  of  the  room  noticeably. 
In  the  "directing"  of  a  set  one  or  two  lamps  are  turned 
on  simply  for  purposes  of  general  illumination.  The 
director  rehearses  the  scene  by  this  light  until  he  is 
satisfied  with  the  action.  He  then  calls  for  "Lights." 
All  of  the  lamps  required  are  instantly  thrown  on.  In 
a  few  seconds  the  action  begins,  the  photographer  starts 
cranking  his  film,  and  in  from  one-half  to  three  minutes 
the  action  is  finished. 

The  special  blue  bulb  of  the  lamps  cuts  the  luminous 
intensity  of  the  light  down  to  one-third  of  what  it  would 
be  with  the  clear  bulb  without  reducing  appreciably  its 
photographic  power.  This,  together  with  the  fact  that 
the  contrast  and  hence  the  degree  of  glare  is  reduced 
by  having  so  many  sources  of  similar  intensity  all  in 


PIG.  4 — ^FX-OOR  AND  CEILING  RACKS  FOR  LAMPS  AND  REFLECTORS       FIG.   5 — REAR  VIEW  OF  ONE  OF  THE  EIGHT-LAMP  FLOOR  RACKS 


casters  and  weighs  in  the  neighborhood  of  only  200  lb., 
so  that  it  may  be  easily  moved  about  the  studio  by  one 
man,  who  can  readily  pass  it  over  the  stage  cables  or 
other  obstructions. 

The  overhead  racks  consist  of  trough  reflectors  made 
of  galvanized  iron.  Each  lamp  is  protected  by  a  knife 
switch  and  10-amp.  plug  fuses  similar  to  those  used  on 
the  floor  racks.  The  ceiling  racks  are  mounted  in  pairs 
on  a  light  steel  frame,  which  holds  them  about  3  ft. 
apart.  This  frame  is  supported  at  the  center  by  light 
block  and  tackle  from  trolley  wheels  which  run  on  rails 
attached  to  the  ceiling.  Through  the  medium  of  this 
trolley  system  the  overhead  racks  may  be  readily  shifted 
about  the  studio. 

The  equipment  of  the  studio  includes  twenty-one  ceil- 
ing racks,  seven  of  which  are  equipped  with  five  lamps 
while  the  remaining  fourteen  are  equipped  for  six  lamps 
each.  There  are  eleven  floor  racks  of  the  design  already 
illustrated.  Two  of  these  racks  are  equipped  for  four 
lamps,  three  for  six  lamps,  five  for  eight  lamps,  and  one 
for  twelve  lamps.  There  are,  besides,  two  racks  requir- 
ing six  lamps  each  and  a  single  lamp  stand,  which  are 
of  special  design  for  use  in  places  where  it  is  imprac- 
ticable to  use  the  larger  racks.  The  two  six-lamp  racks 
are  so  constructed  that  they  may  be  readily  taken  apart, 
and  are  therefore  suitable  for  use  outside  the  studio. 

Eighty  1000-watt  Mazda  lamps  were  used  to  light  the 


the  same  plane,  results  in  the  glare  effect  being  com- 
paratively unnoticed. 

Perhaps  one  of  the  most  striking  instances  which 
demonstrate  the  lack  of  any  particular  discomfort  due 
to  glare  or  heat  occurred  last  summer  when  the  people 
of  Ithaca  were  invited  to  the  Wharton  studio  for  a  ball. 
The  entire  studio  was  used  and  illuminated  with  200 
1000-watt  lamps  and  two  30-amp.  broadside  arcs.  The 
broadside  arcs  were  used  to  illuminate  the  principals, 
who  were  photographed  with  the  ball  as  a  background. 
The  visitors  were  informed  that  pictures  would  be  taken 
of  the  ball  some  time  during  the  evening.  They  were 
not  notified  exactly  when,  and  the  ball  proceeded  and 
was  over  with  only  a  few  of  them  knowing  when  the 
pictures  were  made. 

Arc  lamps  are  used  in  this  studio  on  occasions  to 
secure  a  large  volume  of  light  on  a  comparatively  small 
area  or  through  a  comparatively  narrow  opening.  Arcs 
are  also  sometimes  used  outside  of  a  window  in  a  set  to 
produce  the  effect  of  sunlight  streaming  in. 

In  lighting  up  a  bank,  court  room,  or  any  other  such 
scene  outside  of  the  studio,  it  is  obviously  impossible 
to  connect  all  of  the  lamps  directly  to  the  lighting  cir- 
cuits in  the  building.  To  take  care  of  such  work  a 
transformer  is  placed  on  a  truck  and  connected  directly 
to  the  2300-volt  primaries  of  the  lighting  circuit  at  the 
nearest  available  point  to  the  room  to  be  lighted.    Heavy 
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stage  cables  are  run  from  this  transformer  in  through 
a  door  or  window  of  the  building  to  portable  plug  recep- 
tacles known  as  spider  boxes.  The  equipment  of  the 
studio  includes  two  of  these  spider  boxes,  one  capable 
of  taking  four  100-amp.  plugs  and  the  other  six  100- 
amp.  plugs.  The  two  six-lamp  collapsible  racks  together 
with  ceiling  racks  are  generally  used  for  this  class  of 
work  since  they  are  the  most  readily  portable  part  of 


FIG.  6 — TO  MINIMIZE  THE  EFFECTS  OF  HIGH  TEMPERATURE,  THE 
LAMPS  ARE  TURNED  ON  ONLY  WHILE  THE  PICTURE  IS  BEING 
TAKEN 

the   lighting   equipment.     These   racks   are   connected 
directly  to  the  spider  box  with  the  usual  cables. 

The  average  no-load  voltage  in  the  studio  is  about 
120  volts.  The  actual  socket  voltage  during  operation 
ranges  from  110  to  115  volts,  according  to  the  loading 
of  the  circuit.  Continuous  records  of  the  voltage  are 
kept  by  means  of  a  Bristol  recording  voltmeter.  Since 
the  lamps  used  are  rated  to  give  1000  hours'  life  at  105 


FIGS.  7  AND  8 — WATER  RHEOSTATS  AND  SWITCHBOARD 

volts,  they  may  be  expected  to  give  from  300  to  600 
hours'  life  at  this  operating  voltage.  The  apparent 
disadvantage  of  shorter  life  is  offset  by  the  higher 
voltage.  The  advantage  of  overvoltage  burning  is  so 
well  established  that  studios  in  various  parts  of  the 
country  burn  their  lamps  anywhere  from  10  to  30  volts 
above  the  voltage  at  which  they  are  rated  on  the  basis 
of  a  1000-hour  life. 

Credit  for  the  excellent  electrical  and  mechanical 
equipment  of  the  studio  is  due  to  Mr.  LeRoy  F.  Baker, 
master  mechanic  for  Wharton,  Inc. 


LIGHTING  A  SMALL  TOWN 

Cost  of  Installing  Equipment,  Method  of  Supporting 

Lamps  and  Comparison  of  Old  and  New 

System   at   Titusville,    Pa. 

Very  favorable  impressions  have  been  received  from 
the    installation    of    series   gas-filled    lamps   for   street 
lighting  service  at  Titusville,  Pa.    The  old  system  con- 
sisted of  Wood  double-carbon  open-arc  lamps  and  some 
series  incandescent  and  gas-filled  lamps  supplied  with 
energy  from  a  Brush  arc  machine.    The  present  system, 
which  includes  the  equipment  tabulated  herewith,  was 
adopted  after  a  study  of  the  results  obtained  with  series 
and    multiple    units.      In    this    investigation    9.6-amp. 
nitrogen-filled  units  were  connected  in  series  with  some 
of  the  old  open-arc  lamps.    With  this  arrangement,  the 
incandescent  lamps  were  subjected  to  very  unfavorable 
conditions  due  to  the  arc  lamps  sticking  and  producing 
current  surges.     Despite  this  severe  test,  some  of  the 
gas-filled  lamps  operated  for  eight  months  without  at- 
tention or  renewal.     Although  very  satisfactory  results 
were    also    obtained 
with    multiple    gas- 
filled       units,       the 
series     system     was 
adopted    because    it 
did  not  require  rad- 
ical  changes   in  the 
existing  distribution 
system  and  for  other 
reasons. 

In  the  new  sys- 
tem, which  includes 
150  400-cp.  lamps 
and  twenty-eight 
600-cp.  units,  the 
larger  lamps  are 
placed  at  points 
where  the  traffic  is 
dense  and  the  shade 
deep.  One  hundred 
and  twelve  units  are 
supported  on  mast 
arms  and  the  re- 
mainder on  center 
suspensions.  Form- 
erly, cables  were 
used  to  support  each 
lamp,  but  this  has 
gradually  been  re- 
placed by  No.  3  Oneida  chain,  until  now  all  are  so 
equipped.  Some  of  the  chain  has  been  in  service  seven 
years  without  showing  break  or  deterioration. 

The  use  of  reels  for  raising  lamps  has  also  been  dis- 
continued. As  a  substitute,  galvanized  iron  half  cleats 
have  been  attached  to  each  pole,  with  the  points  down- 
ward, so  galvanized-iron  rings  linked  to  the  lamp  chains 
can  be  hooked  thereto.  The  weight  of  the  fixture  is 
sufficient  to  secure  the  ring  in  place  against  any  ordi- 
nary effort  to  unhook  it.  To  minimize  the  unauthorized 
handling  of  the  hoisting  equipment,  the  cleats  are  placed 
as  high  on  the  pole  as  can  be  conveniently  reached,  and 
a  window  cord  with  a  snap  hook  is  used  to  lower  the 
fixture.  With  this  arrangement  only  about  one-half  of 
the  amount  of  chain  formerly  used  is  required,  resulting 
in  a  much  safer  support  and  a  neater  appearance.  Since 
the  new  fixtures  are  somewhat  lighter  than  the  old  ones, 
and  do  not  have  to  be  lowered  usually  more  than  five 
or  six  times  annually,  the  strain  on  the  supporting 
equipment  is  considerably  decreased.  To  make  the  en- 
tire overhead  equipment  more  substantial  and  sightly, 
and  at  the  same  time  facilitate  raising  and  lowering 
of  the  lamps,  the  old  wooden  and  pipe  mast-arm  sets 
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have  been  replaced  by  "Pierce"  ^alvanized-iroii  arms  G 
and  8  It.  in  length. 

All  lanip.s  burnt  out  are  replaced  at  once  if  reported 
prior  to  9  p.  ni.  The  reporting  of  lamp  outages  has 
been  greatly  facilitated  by  instructing  policemen  and 
firemen  and  all  city  employees  to  give  the  exact  location 
of  burned-out  lamps  as  soon  as  discovered.  Citizens  are 
requested  to  do  the  same.  Data  regarding  the  lamps 
are  kept  in  card  index  files,  a  blank  card  from  which 
is  reproduced  herewith.  From  a  study  of  past  records 
kept  on  these  cards,  made  after  the  system  had  been  in 
operation  252  nights  or  2520  burning  hours,  it  was 
found  that  21  per  cent  of  the  lamps  originally  installed 
were  still  in  service,  and  showed  no  marked  deprecia- 
tion in  efficiency,  despite  their  having  been  guaranteed 
for  only  1350  burning  hours.  The  majority  of  these 
lamps  were  600-cp.  units,  indicating  that  the  larger 
units  have  the  longest  life.  Ninety-one  lamps  exceeded 
the  guaranteed  life  by  a  total  of  64,890  hours,  or  an 
average  of  713  hours  each.  Eighty-seven  lamps  fell 
short  of  the  guaranteed  life  by  a  total  of  20,680  hours, 


city  hall  and  one  in  front  of  the  public  library.  The 
use  of  natural  gas  for  illuminating  the  waterworks 
plant  has  been  discontinued  and  electric  service  substi- 
tuted. Another  improvement  made  about  the  same  time 
was  the  provision  of  a  chemical  rectifier  for  charging 
storage  batteries  on  the  fire  alarm  system.  This  ap- 
paratus, which  has  been  in  operation  several  months, 
eliminates  the  necessity  of  a  motor-generator  set,  re- 
quires very  little  attention  and  has  been  furnishing 
excellent  service.  The  saving  in  energy  expense  alone 
has  been  said  to  be  $8  a  month. 

While  the  fixed  expenses  of  the  new  system,  such  as 
salaries,  maintenance  and  operation,  average  about  the 
same  with  the  old  system,  the  wear  on  lamp  suspensions 
has  been  considerably  reduced  and  there  is  a  percepti- 
ble reduction  in  the  quantity  of  coal  consumed  during 
the  operation  of  the  lamps.  With  the  old  system,  two 
men  at  $2  a  day  each  were  required  to  trim  the  arc 
lamps.  Including  occasional  extra  help,  the  labor  there- 
for amounted  to  about  $1,500  a  year.  The  supply  of 
carbons,  globes,  repair  parts,  brush  copper,  and  the  con- 
stant overhauling  and  adjustment  of  the  fixtures  cost 
$1,500,  as  near  as  can  be  estimated.  These  items  have 
been  eliminated,  however,  with  the  new  system,  since 
the  annual  supply  of  lamps  has  been  cared  for  by  the 


METHOD  OF  MOUNTING   SERIES   GAS-FILLED   STREET   LAMP, 
TITUSVILLE,    PA. 

an  average  of  237  hours  each.  This  analysis  covers 
all  short-hour  lamps,  defective  or  otherwise. 

Since  the  new  fixtures  are  somewhat  shorter  than  the 
old  arc-lamp  fixtures,  they  hang  closer  to  the  pulley, 
thereby  raising  the  source  of  light  somewhat.  The 
average  elevation  is  25  ft.,  although  this  figure  has 
been  exceeded  or  decreased  at  a  few  points.  At  this 
height  the  refractor  shades  project  the  light  practically 
to  the  center  of  the  blocks,  which  are  slightly  more  than 
400  ft.  long.  In  the  alleys  the  lamps  are  hung  midway 
between  the  blocks.  Owing  to  the  double  loop  suspen- 
sion afforded  by  the  use  of  the  absolute  cutouts  in  con- 
nection with  the  fixtures,  they  always  hang  plumb. 

In  addition  to  installing  the  regular  street  lamps,  an 
attempt  was  made  to  encourage  the  use  of  ornamental 
post  fixtures  in  the  business  district  by  installing  three 
single-lamp  posts  with  diffusion  globes  in  front  of  the 


ITEMIZED  COST  OF  EQUIPMENT  AT  TITUSVILLE,  PA. 

Generators  and  Exciters $2,050.00 

Two  900-r.p.m.,  three-phase,  60-cycIe,  2400-volt  revolv- 
ing field,  belted  type  Westinghouse  alternators ;  and 
two  1000-r.p.m.,  125-volt,  compound  wound,  multi- 
polar belted-type  exciters  having  25  per  cent  higher 
rating  than  required  by  the  alternators. 

Constant  Current  Regulators  and  Transformers....     1,200.85 
Three  30-35-kva.,  single-phase,    60-cycle,   constant-cur- 
rent regulating  transformers,  with  2400-volt  primaries 
and  6.6-amp.,  air-cooled  secondaries. 

Switchboards   and   Equipment 1,100.00 

Com.plete  station  and  substation  switchboards  equipped 
with  all  necessary  instruments,  switches;  etc.  (West- 
inghouse.) 

Street  Fixtures,  and  Cutouts. 1,870.00 

18-0  series  incandescent  street  flxturep  (Adams  Bagnall 
Abblites)  equipped  with  General  Electric  absolute  cut- 
outs, 2.0-in,  coYicentric-r^ng  reflectors,  and  8.5  in. 
double-prismatic  refractors.  Fixtures  and  C)atouts  both 
wired  with  18  iiL  of  No.  8  high-tension  stranded  wire, 
and  furnished  with  four  brass-wire  connectors  having 
brass  screws. 

Lightning  Arresters  and  Posts '. 447.28 

Lightning  arresters  for  station  and  substation  com- 
plete, and  four  cast-iron  ornamental  single-lamp  posts. 
(Westinghouse  and  Cutter  posts.) 

Lamps    1,107.9.8 

Two  complete  installations  of  6.6-amp.,  400  and  600-cp. 
nitrogen-filled  lamps,  and  200-watt  multiple  lamps  for 
post  fixtures.     (Colonial.) 

Installation,  including  inspection,  supplies  readjustment 
of  these  circuits  to  balance  the  phases,  labor,  building 
out  for  new  lights  and  the  removal  of  old  system 1,214.27 

Total    $8,990.38 


contract  which  calls  for  their  replacement.  So  far  the 
records  indicate  that  the  replacement  of  lamps  will  not 
exceed  $1,600  a  year.  The  city  electrician  now  attends 
to  the  entire  system,  excepting  the  station,  additional 
help  being  employed  only  for  heavy  repairs  and  building 
lines  for  new  lamps.  These  arrangements  have  per- 
mitted an  annual  saving  of  $1,400  a  year  aside  from 
that  represented  by  the  improved  fuel  economy,  the  more 
efficient  method  of  charging  storage  batteries,  and  light- 
ing of  the  waterworks,  which  can  be  estimated  at  a  total 
of  $2,000  annually. 

Between  the  award  of  the  contract  and  the  arrival 
of  the  new  equipment  a  new  brick  and  concrete  sub- 
station was  erected  in  the  center  of  the  city  large  enough 
to  accommodate  the  street  lighting  switching  and  volt- 
age control  equipment,  and  also  an  office  for  the  city 
electrician.  The  building  of  the  substation  was  more 
than  paid  for  by  the  sale  of  old  equipment  removed 
from  the  street  lighting  system  and  sold  for  scrap.  The 
generating  equipment  was  installed  in  the  city  water- 
works building,  where  a  175-hp.  Russell  steam  engine 
was  used  to  drive  the  generators. 


November  25,  1916 


ELECTRICAL     WORLD 


1055 


COMMERCIAL   AND   BUSINESS   POLICY 

A  Departmetit  of  Plans  and  Methods  for  Widenin<j  the  Application   of  Licet ririty 

and  for  Extending  Electric  Service 


RANGES  IN  NEW  ENGLAND 

Special    Electric    Cooking    Rates    Now    Offered    by 
Fifty-three  New  England  Companies 

In  a  paper  before  the  New  England  section  of  the 
M.  E.  L.  A.  at  the  recent  Pittsfield  (Mass.)  convention, 
A..  L.  Smith,  Jr.,  of  the  Edison  Electric  Illuminating 
Company  of  Boston  reviewed  the  progress  of  electric- 
range  applications  in  fifty-three  New  England  central 
stations.  Forty-five  companies  maintain  electric  cook- 
ing rates  ranging  from  2.25  to  5  cents  per  kilowatt- 
lour  for  the  average  family  consumption,  and  the  com- 
panies reported  a  total  of  1605  electric  ranges  in  use 
n  New  England.  An  average  of  twenty-four  replies 
indicates  an  average  cost  of  $1  per  person  per  month 
for  electric  range  service.  Thirty-four  companies  sell 
ranges  direct  to  customers  or  plan  to  do  so  in  the  near 
future.  Twenty  sell  on  a  merchandising  basis  and  six- 
;een  companies  sell  at  cost  or  below.  The  sale  of  1200 
)ut  of  the  1600  sold  in  New  England  brought  a  gross 
Drofit  to  be  applied  to  the  merchandising  expense. 
Seven  companies  wire  the  ranges  for  their  customers 
ind  nineteen  leave  the  work  entirely  to  contractors,  but 
supervise  the  installation  somewhat.  The  average  cost 
)f  installation  (inside  wiring)  is  about  $16  per  range. 
Eight  companies  use  local  newspapers  for  range  ad- 
vertising. 

Nineteen  companies  report  few  or  no  repairs  or  serv- 
ice calls  from  ranges  as  yet;  eight  use  troublemen  for 
;hese  repairs,  and  two  companies  charge  the  customer 
for  such  services.  One  company  reports  a  quarterly 
inspection  of  cooking  apparatus.  Ten  companies  recom- 
mend electric  heaters  of  the  circulating  type  for  heat- 
ing customers'  water  supply.  High  first  cost,  poor  ad- 
irertising,  poor  deliveries  and  improper  boxing  are 
named  among  the  causes  of  slow  electric  range  develop- 
ment, and  the  paper  contained  a  detailed  schedule  of 
material  used  by  the  Boston  Edison  Company  in  boxing 
ranges  for  transportation,  with  a  wiring  table  for 
ranges  supplied  from  220-volt  circuits. 

Fourteen  companies  use  men  with  electrical  training 
in  selling  ranges,  and  a  few  use  women.  Eighteen  com- 
panies report  following  up  sales  with  a  demonstration. 
Six  companies  find  that  special  drives  have  proved  quite 
profitable  in  selling  electric  ranges.  Regarding  the 
range  designs  now  on  the  market,  twenty-four  compa- 
nies express  satisfaction  with  the  present  equipment. 
Most  companies  recommend  the  size  of  wire  to  be  used, 
and  endeavor  to  keep  the  voltage  drop  within  2  per  cent 
on  range  and  other  heating  installations.  The  range 
meeting  the  average  family's  need  sells  for  about  $60, 
the  average  connected  load  being  about  5  kw.  Sixteen 
stations  finance  the  customer's  wiring  and  the  cost  of 
the  range.  Electricity  at  from  2  to  3  cents  per  kilowatt- 
hour  compares  very  favorably  with  even  the  lower  gas 
rates,  and  is  much  cheaper  than  some  of  the  other  forms 
of  fuel  used.  The  author  maintained  that  there  is 
nothing  to  be  ashamed  of  in  the  present  prices  of  elec- 
tric ranges,  although  reductions  are  to  be  anticipated 
as  the  business  grows. 

The  following  suggestions  were  made  by  the  author 
relative  to  wiring  improvements  desirable  in  electric- 
range  installations:    First,  all  accessible  range  wiring 


ELECTRIC  WIRING  T.\BLE  FOR  RANGES 

This  tal)le  is  taken  from  a  leaflet  wliioh  the  Baston  EdL-ton  Company  nuppliei* 
to  contractors  as  a  Kuide  to  rann'"  in.stallationH.  It  i.s  computed  for  a  2  pt-r  cent 
drop  in  the  wiring,  assuming;  the  load  approximately  balanced  on  a  110  220-voll 
three-wire   system: 

220-V()LT  WIRING  T.VBLE 


Si7.E  OP  Wire 


Load,  Kw. 

No.      1      No.      1      No. 

1 

No. 

No. 

No. 

No 

14 

12 

10 

8 

6 

4 

2 

1.0 

191 

304 

484 

770 

1220 

1940 

3100 

1  5 

127 

203 

322 

513 

815 

1290 

2060 

2.0 

95 

152 

242 

385 

610 

970 

1550 

2.5 

76 

121 

193 

308 

488 

775 

1240 

3.0 

63 

101 

161 

256 

406 

647 

1030 

3.5 

87 

138 

220 

349 

555 

88« 

4.0 

76 

121 

192 

305 

485 

775 

4.5 

107 

171 

271 

431 

690 

5.0 

96 

154 

244 

388 

620 

5.5 

88      1      140 

222 

352 

564 

6.0 

128 

203 

323 

517 

6.5 

118 

188 

298 

477 

7.0 

110 

174 

277 

443 

7.5 

.... 

102 

163 

258 

414 

8.0 

.... 

. 

152 

242 

388 

8.5 

....      1 

143 

228 

365 

9.0 

1 

135 
128 

215 
204 

344 

9,5 

.320 

10.0 

122 

194 

310 

10.5 

DIRECTIONS 

116 

185 

295 

11.0 

1.   Find  total  load  in  kw. 

111 

176 

282 

11.5 

2.   If  odd  value,  use  next  higher. 

168 

270 

12.0 

3.   Measure    actual    distance    along 

161 

258 

12.5 

run  from   load   to  service  en- 

155 

248 

13.0 

trance  switch. 

149 

239 

13.5 

4.  Opposite    load    from    table    find 

143 

230 

14.0 

smallest    .size    wire    allowable 

138 

221 

14.5 

for  that  distance. 

133 

214 

15.0 

129 

206 

15.5 

EXAMPLE 

.... 

2)0 

16.0 

5    Kilowatts         100    Feet 

194 

16.5 

Opposite  5  kw.   find  distance  next 

188 

17.0 

larger,  it  being  in  this  case  154.     At 

.... 

182 

17.5 

head  of  this  column  find  wire  size. 

177 

18.0 

the  result  being  No.  8 

172 

18.5 

167 

19.0 

163 

19.5 

1.59 

20.0 

1.55 

and  connections  should  be  of  rigid  construction,  prefer- 
ably in  pipe  or  BX,  with  as  little  visible  as  possible; 
second,  main-line  switches  controlling  ranges  should  be 
of  the  snap  or  rotary  type  as  far  as  possible,  rigidly 
mounted  in  approved  condulet  or  steel  box,  located  as 
close  to  the  range  as  convenient  and  not  around  the 
corner  as  is  often  the  case;  third,  central  stations  should 
have  supervision  over  these  installations,  and  recom- 
mend the  size  of  wire  to  be  used,  in  order  to  avoid  ex- 
cessive voltage  drop  and  to  lessen  the  expense  of  the 
installation  by  keeping  the  contractor  from  installing 
twice  as  much  copper  as  is  necessary  for  good  regula- 
tion. Wiring  device  manufacturers  could  easily  make 
a  complete  unit  for  range  connections  which  would 
greatly  assist  the  central  station  and  the  contractor. 

In  a  brief  discussion  which  followed,  C.  E.  Green- 
wood, superintendent  of  the  appliance  department  Bos- 
ton Edison  Company,  said  that  more  than  1000  electric 
ranges  are  now  in  service  on  the  system.  Some  atten- 
tion must  be  given  to  customers  to  insure  the  best 
results.  In  one  apartment  house  where  fifteen  ranges 
are  in  service  the  average  bill  was  only  $3.30  per  family 
per  month,  the  usual  family  having  at  least  three  per- 
sons. About  seventy  electric  water  heaters  are  in  serv- 
ice. The  company  has  sold  an  average  of  five  ranges 
per  week  from  its  exhibition  window.  As  many  as  forty 
ranges  have  been  sold  to  a  single  builder. 
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Illuminated  Front  of  Birmingham  Theater 

"The  best  advertising  scheme  I've  ever  had,"  is  what 
the  owner  of  the  Majestic  Theater  of  Birmingham,  Ahi., 
told  H.  M.  Kohn,  commercial  manager  of  the  Birming- 
ham Railway,  Light  &  Power  Company,  after  the  light- 


lighting  installations  that  Mr.  Kohn  has  succeeded  in 
getting  in  his  lines.  After  the  first  one  was  obtained 
the  others  came  much  easier,  for  good  illumination 
proved  to  be  "a  strong  puller  of  patrons." 


BIRMINGHAM     (ALA.)     THEATER'S    FRONT    LIGHTED    BY    TWENTY 
500-WATT    LAMPS 

ing  shown  was  installed.  The  front  of  the  building  is 
illuminated  by  twenty  500-watt  gas-filled  lamps,  and 
the  letters  in  the  sign  are  outlined  in  dark  red  lamps. 
These  red  letters  show  up  well,  despite  the  light  from 
the  Type  C  lamps.  This  is  one  of  some  twenty  similar 


Avoiding  Monotony  in  Lighting 

As  the  speaker  of  the  evening  at  the  first  fall  meeting 
of  the  Chicago  Section  of  the  Illuminating  Engineering 
Society,  Prof.  Morgan  Brooks  of  Urbana  reviewed  the 
history  of  lighting  and  offered  some  advanced  ideas 
on  modern  illuminating  engineering.  He  declared  that 
the  engineer  should  work  for  effects  that  please  the  eye 
rather  than  for  a  certain  established  set  of  measure- 
ments. As  an  analogy  he  pointed  out  that  if  a  picture 
on  the  wall  looks  straight  to  the  eye,  it  matters  not  at 
all  whether  it  is  found  to  be  out  of  plumb  when  a  spirit 
level  is  applied.  Following  the  same  reasoning,  if 
lighting  looks  right  it  is  better  lighting  than  if  it  looks 
wrong  and  measures  right. 

Professor  Brooks  also  urged  engineers  to  make  every 
effort  to  avoid  monotony  in  lighting.  Each  job  should 
be  made  the  subject  of  a  special  study.  He  advised 
against  employing  weird  effects  except  for  advertising 
purposes,  and  dwelt  rather  extensively  on  the  value  of 
"cozy  effects"  in  home  lighting.  On  the  so-called  cozy 
effect  it  was  his  opinion  that  they  are  popular  in  the 
average  home,  and  that  illuminating  engineers  can 
please  clients  by  working  out  such  effects  in  an  artistic 
manner. 


A  "Good- Will"  Arch  That  Hastened  the 
Merchants'  Christmas  Decorations 

Shortly  after  Thanksgiving  last  year  the  Leaven- 
worth (Kan.)  Light,  Heat  &  Power  Company  installed 
the  "Good-Will"  arch  pictured  herewith.  Two  purposes 
were  achieved,  according  to  C.  S.  Emmert,  general  man- 
ager: One  was  to  express  the  company's  good-will  to 
the  public  in  general,  and  the  other  was  to  hasten  the 
Christmas  decoration  work  throughout  the  business 
district,  and  thus  give  the  company  longer  hours  burn- 
ing of  its  extra  load  for  the  holiday  season. 

The  idea  succeeded  remarkably  well,  for  in  less  than 
one  week  after  the  central  station  arch  went  up  prac- 
tically all  of  the  Christmas  decorating  in  the  downtown 


BESIDES    TESTIFYING    TO    THE    COMPANY'S    "GOOD-WILL"    SPIRIT,   THE    ERECTION    OF    THIS    ARCH    SHORTLY    AFTER    THANKSGIVING 
DAY   HAD   THE  EFFECT  OF  HASTENING  THE   INSTALLATION   OF  THE   MERCHANTS'   ELECTRICAL  DISPLAYS   FOR   THE    HOLIDAYS 
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district  was  finished.  This  gave  the  company  at  least 
ten  days  extra  time  on  all  of  this  extra  lighting,  and 
so  proved  to  be  a  profit-returning  measure.  To  carry 
out  this  same  idea  during  the  1916  holiday  season,  Mr. 
Emmert  expects  to  have  the  arch  ready  to  put  up  by 
the  day  after  Thanksgiving. 


Illuminating  the  St.  Louis  Traffic  Policemen 

The  Union  Electric  Light  &  Power  Company  of  St. 
Louis,  Mo.,  is  flood-lighting  the  traffic  policemen  on 
some  of  the  busy  corners  of  the  city.  The  plan  is  meet- 
ing with  wide  local  approval.  The  police  like  to  be  in 
the  limelight;  the  automobile  drivers  appreciate  any- 
thing that  will  speed  up  traffic,  and  the  Union  Electric 
Company  is  pleased  to  know  that  the  attempt  to  aid 
the  public  is  successful. 

Last  winter  an  effort  to  make  the  motions  of  these 
traffic  directors  more  easily  seen  was  made  by  equip- 


PROJECTOR   LAMP    TO    LIGHT    TRAFFIC    POLICEMEN    IN    ST.    LOUIS 

ping  them  with  big  white  gloves.  To  increase  the  illu- 
mination at  the  busy  corners,  500-watt  lamps  in  flood- 
lighting projectors  have  been  mounted  on  adjacent  high 
buildings.  Since  the  lamps  are  located  well  above  the 
street  and  the  beams  from  them  are  sent  almost  di- 
rectly downward,  there  is  no  objectionable  glare  either 
in  the  eyes  of  the  officers  or  in  those  of  car  drivers. 
Now  that  the  plan  has  been  tried  out  it  is  expected  that 
more  of  the  units  will  soon  be  installed. 


Farm  Motor  Installation  in  Service  Five 
Years 

The  electric-motor  installation  of  a  farmer  near  Grand 
Forks,  N.  D.,  has  now  been  in  successful  operation  for 
five  years.  The  Lilac  Hedge  Farm,  operated  by  J.  D. 
Bacon,  installed  electrical  equipment  for  the  first  time 
in  1911  for  both  lighting  and  power  purposes.  The  load 
is  connected  to  the  lines  of  the  Red  River  Power  Com- 
pany, one  of  the  Northern  States  Power  Company  sub- 
sidiaries. Electric  drive  has  been  used  ever  since  for 
milking  and  other  purposes  (an  average  of  sixty  cows 
are  milked  twice  a  day).     About  1000  tons  of  ensilage 


is  cut  each  year;  all  the  threshing,  feed  grinding,  wood 
sawing,  water  pumping,  etc.,  is  done  by  electric  motors, 
two  of  which  are  stationary,  one  for  driving  the  milk- 
ing machine  and  one  for  pumping  water.  The  rest  of 
the  farm  work  is  done  by  a  35-hp.  portable  motor  so 
arranged  that  it  can  be  plugged  in  at  various  places  on 
the  farm.  The  installation  has  been  a  very  satisfactory 
revenue  producer  for  the  central  station,  and  has  more 
than  satisfied  the  owner  of  the  farm. 


Recommends  that  Central  Stations  Standardize 
Lines  of  Appliances  Sold 

Standardizing  of  electrical  appliances  was  recom- 
mended as  a  central-station  sales  policy  by  A.  H.  All- 
cott  of  the  Narragansett  Electric  Lighting  Company, 
Providence,  R.  L,  in  a  paper  at  the  convention  of  the 
New  England  section  of  the  N.E.L.A.  The  author 
pointed  out  that  where  several  different  makes  of  ap- 
pliances are  stocked,  the  purchasing  power  is  limited 
on  each  line,  which  limits  discounts  and  profits  in  pro- 
portion. "Sales  are  easier  to  make,"  he  said,  "when  the 
customer  does  not  have  a  wide  range  of  selection,  and 
the  disadvantages  of  diversified  receptacles  and  plugs 
are  also  minimized,  for  with  one  make  of  appliance  an 
interchangeable  cord  and  plug  is  usually  supplied.  The 
standardization  of  all  appliances  is  not  yet  practical, 
but  the  articles  most  frequently  used  at  Providence  are 
not  seriously  handicapped  by  an  additional  cord. 

"It  is  a  mistake,"  continued  Mr.  Allcott,  "to  assume 
that  an  electric  shop  must  be  fitted  up  to  represent  a 
bank  with  marble  counters,  pillars  and  mosaic  floors. 
Our  stores  to  be  successful  should  have  the  air  of  mer- 
chandising about  them.  Experience  proves  that  the 
prospect  likes  to  handle  and  inspect  the  merchandise  in 
which  he  is  interested.  TTie  loss  due  to  exposure  of 
apparatus  to  dust,  etc.,  is  very  small,  particularly  if 
the  goods  are  cleaned  daily.  Whatever  loss  may  occur 
is  offset  by  an  increase  in  sales." 

Good  windows,  changed  weekly,  were  advised.  No 
feature  of  the  use  of  the  goods  displayed  should  be  left 
to  the  imagination  of  the  prospect.  The  easy-payment 
plan  has  been  successfully  extended  to  all  appliances  in 
the  Providence  company's  electric  shop,  except  fans  and 
tungsten  lamps,  and  the  sales  have  increased  over  the 
usual  rate  of  natural  growth.  All  goods  in  the  store 
have  a  fair-sized  tag  showing  the  monthly  payment  for 
that  particular  article,  the  initial  payment  and  retaii 
price  being  printed  on  the  reverse  side. 

Very  successful  "Dollar  Day"  campaigns  have  been 
conducted  this  year,  the  item  sold  for  $1  being  a  small 
portable  lamp.  In  addition  to  the  dollar  lamp,  the  cus- 
tomers were  offered  $1  off  on  any  appliance  selected  in 
the  shop.  In  the  nine-day  "Edison  Day,"  1915  campaign, 
the  company  sold  all  lamps  at  a  discount  of  25  per  cent, 
limiting  each  customer  to  five  lamps.  In  this  campaign 
the  company  sold  40,603  lamps.  From  22,000  circulars 
sent  out,  735  direct  responses  were  received,  represent- 
ing the  sale  of  9000  lamps.  All  appliances,  with  one  or 
two  exceptions,  are  sold  at  the  manufacturer's  list  price, 
and  no  goods  are  sold  at  cost.  Customers'  credit  is 
checked  without  their  knowledge  and  a  cash  basis  of 
payment  insisted  upon  when  the  credit  is  unsatisfac- 
tory. The  principal  advertising  medium  is  the  daily 
press,  including  the  women's  section  of  the  Sunday 
papers.  Bill  inserts,  theater  programs,  calendars, 
bridge  scores,  travelers'  sewing  outfits,  etc.,  are  issued 
bearing  the  Electric  Shop  imprint.  The  electric  shops 
are  looked  upon  and  conducted  as  purely  retail  stores, 
and  5  per  cent  of  the  gross  receipts  of  the  stores  are  de- 
voted to  advertising. 


1  ()r)8 


ELECTRICAL     WORLD 


Vol.  «8,  No.  22 


STATION  AND   OPERATING   PRACTICE 

4  Department  Devoted  to  Prot)te)ns  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Eeono)uie(il  Generation  and  Distribution  (f  Electrical  Energy 


Peculiar  Cable  Trouble  Traced  to  Effect  of 
Electrolysis  Stopped  Years  Ago 

A  central  station  in  the  Middle  West  recently  dis- 
covered that  practically  all  of  its  cable  trouble  was 
occurring  in  one  particular  section  of  the  city.  The 
ducts  in  that  district  pass  over  a  hill,  and  the  trouble 
always  occurred  either  on  the  hill  or  on  the  slopes 
leading  to  it.  One  of  the  company's  engineers  main- 
tained that  the  break-downs  all  resulted  directly  from 
electrolysis  which,  in  years  past,  had  attacked  the  caole 
sheaths  in  that  district,  but  which  in  later  years  had 
been  stopped.  His  claim  was,  that  when  the  ground 
currents  were  active,  they  had  partially  damaged  the 
cable  in  many  places  and  that  the  bad  spots  would  con- 
tinue to  show  up  from  time  to  time. 

Another  engineer,  however,  had  observed  drops  of  oil 
falling  from  duct  lines  where  they  drained  from  the 
slopes  into  manholes  near  the  foot  of  the  hill.  Asso- 
ciating this  discovery  with  the  fact  that  an  oily  com- 
pound was  used  in  the  manufacture  of  the  cambric  cable 
installed,  he  decided  that  the  temperature  rise  in  the 
cable  was  driving  oil  out  of  the  cambric  insulation  and 
into  the  ducts  through  perforations  made  in  the  lead 
by  the  old  electrolysis  currents.  The  insulation 
strength  of  the  cable  would  thus  be  decreased  as  the 
oily  compound  was  driven  from  it. 

To  remedy  the  trouble,  if  this  analysis  of  it  is  correct, 
it  will  be  necessary  to  replace  all  of  the  cambric  cable. 
Before  this  is  to  be  done,  however,  the  company  will 
install  a  line  of  paper-insulated  cable  over  the  hill  and 
watch  its  performance  in  an  endeavor  to  determine 
whether  or  not  the  latter  solution  of  the  trouble  is  a 
correct  one. 


Some  Hidden  Leaks  in  Boilers 

Leaks  around  valves,  fittings  and  connections  con- 
stitute a  serious  menace  to  the  safe  operation  of  a 
steam  boiler,  because  they  invariably  produce  weaken- 
ing through  corrosion.  Too  much  care,  therefore,  can 
scarcely  be  given  to  the  inspection  of  all  joints  and 
seams  where  leaks  are  likely  to  develop.  Fortunately, 
the  majority  of  these  places  are  easily  accessible  for 
examination;  but  there  are  many  points  that  cannot 
be  reached  so  readily,  and  these  are  the  localities  in 
which  serious  troubles  are  apt  to  arise.  The  points 
where  the  tubes  are  expended  into  the  heads,  the  seams 
in  contact  with  the  hot  gases,  and  the  connection  of  the 
blow-off  pipe  to  the  shell  are  some  of  the  places  that 
can  be  properly  inspected  only  at  intervals,  and  are 
therefore  apt  to  be  neglected.  Moreover,  they  are  so 
located  that  deposits  of  soot  and  cinder  are  likely  to 
accumulate  on  them,  thus  increasing  the  danger.  For, 
while  the  continuous  seepage  of  moisture  will  corrode 
the  metal,  the  action  is  greatly  hastened  under  the 
effect  of  heat  and  in  the  presence  of  carbon.  A  still 
more  potent  source  of  danger  is  the  leak  that  is  com- 
pletely hidden  by  the  brickwork  of  the  setting.  A 
tubular  boiler  made  with  a  dry  plate  may  develop 
leakage  past  the  rivets  in  the  seam  that  holds  the  front 
head  to  the  shell,  at  the  point  where  the  bottom  of  the 
shell  rests  on  top  of  the  firedoor  arch.     In  this  position 


it  is  very  difficult  to  discover  leakage,  except  by  remov- 
ing the  brickwork.  Again,  the  connection  of  the  lower 
pipe  of  the  water  column  to  the  boiler  shell  at  the  side 
involves  a  threaded  joint  concealed  by  the  brickwork, 
and  corrosion  may  go  on  for  a  long  time  before  it  is 
discovered.  There  is  but  one  satisfactory  way  to  avoid 
all  trouble  from  external  corrosion,  and  that  is  to  keep 
all  joints  tight,  so  that  neither  water  nor  steam  can 
leak  through.  Corrosion  cannot  take  place  on  a  dry, 
clean  boiler  plate. 


Permanent  Water  Rheostat  for 
Hydroelectric  Plant 

At  the  Montague  City  (Mass.)  plant  of  the  Turners 
Falls  Power  &  Electric  Company  a  water  rheostat  is 
installed  as  a  permanent  part  of  the  station  equipment. 
When  originally  constructed,  it  was  to  furnish  a  load 
for  testing  a  7500-kva.  direct-driven  generating  unit. 
It  has  since  been  retained  to  furnish  an  emergency  load 
whenever  conditions  should  arise  necessitating  the  im- 
mediate operation  of  one  of  the  generators  on  the  rheo- 
stat as  a  brake. 

The  rheostat,  illustrated  here,  consists  of  seven  iron 
plates.     Four  of  them  are  about  4  ft.  by  8  ft.  in  out- 


WATER    RHEOSTAT    IN     FOREEAY    OF    MONTAGUE    CITY     (MASS.) 
GENERATING    STATION 

side  dimensions,  with  all  the  plates  built  into  a  single 
structure  separated  by  twelve  horizontal  insulating 
posts.  The  plates  are  suspended  from  the  end  of  a  set 
of  I-beams  about  6  in.  deep,  arranged  in  a  pair  braced 
by  a  triangular  supporting  structure  near  the  edge  of 
the  forebay,  and  anchored  into  a  concrete  base  at  the 
rear.  The  plates  can  be  raised  and  lowered  easily  by 
the  use  of  a  hand-operated  winch. 

A  three-phase  cable  circuit  is  carried  in  duct  from 
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the  station  to  the  rheostat,  and  any  generator  can  be 
connected  to  the  rheostat  by  switch  manipulation  with 
little  loss  of  time.  During  a  test  in  which  about  8000 
kw.  was  dissipated  at  the  rheostat  in  the  winter  season, 
only  a  slight  motion  of  the  water  could  be  observed, 
although  after  protracted  runs  of  several  hours  the  ice 
in  the  forebay  near  the  rheostat  was  melted. 


Centralizing  Control  of  Oil  Feed  and 

Lighting  Circuits 

In  a  Massachusetts  engine-driven  generating  sta- 
tion, convenience  in  operation  has  been  served  by  mount- 
ing sight-feed  oil  gages  and  lighting  circuit  switches 
on  wall  panels  as  shown  in  the  accompanying  illustra- 
tion.    In  the  case  of  the  oil  gages,  each  unit  is  sup- 


SPECIAL   OIL    GAGE   AND    SNAP    SWITCH    PANELS 

plied  with  lubricating  fluid  through  a  separate  pipe 
branching  from  a  horizontal  "bus"  pipe  at  the  bottom 
of  the  board.  Valves  are  provided  on  each  side  of  the 
gages.  The  equipment  shown  was  designed  by  W.  P. 
Phillips  &  Company,  Boston.  Adjacent  to  the  oil  lines 
is  a  station  lighting  panel  equipped  with  fourteen  Hart 
&  Hegeman  snap  switches  mounted  in  two  rows  and 
wired  in  conduit.  Maximum  convenience  is  served  by 
these  arrangements. 


How  Power  Plant  Records  May  Be 
Interpreted 

Power  plant  records  may  be  classified  into  two 
groups:  those  designed  chiefly  by  the  plant  engineer  to 
check  up  operating  conditions,  consisting  of  data  on 
coal,  temperatures,  pressures  and  the  like,  and  those 
which  are  worked  up  by  the  operating  department  and 
passed  on  to  an  accounting  department  where  costs  of 
various  items  which  enter  into  power  costs  are  checked 
up  and  detail  production  cost  reports  made.  The  second 
class  of  records  embody  the  salient  features  of  the  first, 
but  are  more  useful  both  to  the  resourceful  engineer 
and  the  executive  manager. 

Power  plant  operating  expenses  are  made  up  chiefly 
of  fuel  and  water  costs,  labor,  supplies,  repairs  and 
certain  overhead  expense  or  fixed  charges,  which  in- 
clude depreciation,  interest,  taxes  and  insurance.  To 
determine  the  charges,  the  quantities  of  the  various 
materials  used  in  producing  the  power  must  be  ob- 
tained. The  unit  cost  will  then  be  the  cost  of  these 
items  divided  by  the  total  output  for  some  definite  time. 
It  is  thus  clear  that  the  records  the  engineer  has  been 
instructed  to  keep  may  be  made  to  serve  another  pur- 


pose, which  places  them  in  a  different  class  than  those 
which  are  used  simply  to  check  up  operating  conditions. 
Information  taken  from  the  operating  log  sheets  are  of 
service  in  attaining  the  highest  operating  efficiency 
and  the  lowest  possible  power  cost,  and  in  crediting 
the  engineer  for  his  ability. 

The  term  "unit  cost"  implies  the  acceptance  of  a  cer- 
tain time  element.  The  usual  practice  in  large  plants 
is  to  accept  the  month  as  the  basis.  In  the  central 
station  industry  the  load  conditions  change  from  month 
to  month,  and  climatic  conditions  will  affect  the  opera- 
tion so  that  in  making  a  comparison  it  is  advisable  to 
compare  the  results  of  one  month  with  the  same  month 
of  the  preceding  year  rather  than  to  compare  the  per- 
formance in  two  consecutive  months. 

Formerly  it  was  quite  expensive  and  at  times  imprac- 
tical to  obtain  the  data  upon  which  to  base  power  plant 
records.  Within  the  last  decade  there  has,  however, 
been  a  great  development  in  power  plant  testing  appa- 
ratus, so  that  to-day  fuel,  water  and  many  other  items 
may  be  automatically  weighed  at  a  low  cost.  There 
are  items  which  enter  into  the  makeup  of  records,  and 
which  must  be  established  by  periodic  tests  until  ac- 


POWER  STATION  PERFORMANCE. 

Monthly  report  for Station 

Month  of 19. . 


ELECTRICAL  OUTPUT 
Total  kilowatt  hours  generated 
Kilowatt    hours    used    in    pro- 
duction     

Net  station  output 

Average  daily  output 

Average  hourly  output 

Capacity  of  station 

Average  station  factor 

Average  load  factor 


Current! 
Year 


BOILER    OUTPUT 
Average     daily     boiler     horse- 
power hours: 

In  service 

Banked   

Average     kw.-hr.      per     boiler 

horsepower  hour  in  service 
Average  per  cent  of  boiler  rat- 
ing for  month 


FUEL   CONSUMPTION 
Pounds     of     bituminous     fuel 

used   

Pounds      of      anthracite      fuel 

used   

Total  fuel  used 

Pounds  of  fuel  per  kw-hr.  gen 

erated  

Pounds    Of    fuel    for    banking 

boilers    

Per     cent     of     fuel     used     for 

banking 

Total    pounds   of   refuse   from 

fuel   

Per  cent  of  refuse  to  total  fuel 

WATER  CONSUMPTION 

Total  water  evaporated  by 
boilers   

Pounds  of  water  per  pound  of 
fuel  (actual) 

Factor  of  evaporation 

Eciuivalent  pounds  of  water 
per  pound  of  fuel 


OPERATING    DATA 

Average  steam  pressure. .  . . 

Average   superheat 

Average  vacuum  (corrected  to 

30  in.) 

Average   feed  water  tempera- 
ture   


PLANT  COST 

Fuel  at  $ per  ton 

Cylinder    oil    at    $ per 

gallon   

Engine    oil    at    $ per 

gallon    

Kerosene   oil   at    $ per 

gallon    

Grease  at  $ per  pound  . 

Waste,    etc.,    at    ? per 

pound  

Repairs,  machinery 

Repairs,   building 

Fixed  charges 

Total  for  month 

Average  per  kw.-hr 


Last 
Year 


Com- 
parison 


REMARKS 
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curate  data  can  be  accumulated.  In  this  class  would 
.oine  the  determination  of  the  amount  of  coal  used  for 
banking  and  the  water  rates  of  auxiliary  apparatus. 

No  definite  rules  can  be  established  for  the  keeping 
of  power  plant  records.  Local  conditions  enter  largely 
into  the  question,  and  the  records  obtained  are  generally 
a  matter  of  convenience  and  judgment.  It  is  obvious  that 
where  continuous  records  are  to  be  maintained  sim- 
plicity should  be  the  keynote,  and  observations  which 
have  no  bearing  on  the  final  monthly  statement  should 
be  eliminated  unless  they  are  of  value  in  determining 
operating  efl!iciency. 

Many  plant  managers  insist  that  the  engineer  make 
certain  observations,  and  in  this  way  collect  valuable 
data.  Sometimes  this  is  carefully  filed  away  so  that  it 
becomes  of  little  value  except  for  reference.  Curves 
may  be  drawn  with  the  aid  of  this  data  showing  the 
operation  of  the  plant  throughout  the  year  at  a  small 
expense,  and  which  often  are  the  basis  for  renewal  of 
equipment.  The  primary  value  of  all  power  plant  rec- 
ords is  their  interpretation.  The  mere  collection  and 
filing  of  data  is  of  little  use,  but  a  small  amount  of  data 
carefully  collected  and  interpreted  to  illustrate  the  de- 
sired results  will  prove  a  good  return  on  the  time  and 
labor  spent  in  keeping  the  data. 

The  monthly  performance  table  shown  in  the  illus- 
tration gives  an  idea  of  what  data  is  essential  in  the 
general  run  of  power  plant  records.  Such  a  table  can 
be  enlarged  or  diminished  as  local  conditions  warrant. 
The  advantage  of  such  a  table  lies  in  the  fact  that  many 
of  the  items  can  be  placed  thereon  at  the  end  of  the 
month  by  the  engineer,  and  the  cost  data  be  figured 
later  at  the  oflJice.  The  column  at  the  right  may  be  used 
to  denote  the  percentage  of  increase  or  decrease  over 
the  operation  for  the  same  month  in  the  preceding  year. 
If  these  percentages  are  adverse  to  the  continued  efl[i- 
ciency  of  the  plant,  the  items  should  be  investigated 
and  a  cause  and  remedy  assigned.  Conditions  will  often 
arise  which  will  affect  the  figures  so  as  to  apparently 
decrease  the  efficiency,  but  over  which  the  engineer  has 
no  control.  Such  items  as  repairs  to  the  building  and 
the  like  would  fall  in  this  class. 


Forms  Used  by  New  England  Company  for 

Recording  Hydraulic  Data  from 

Observation  Stations 

In  order  to  keep  a  close  check  on  stream  flow  at  all 
times  the  New  England  Power  Company  maintains  six 
precipitation  and  nine  gaging  stations  on  the  Deerfield 
River  where  five  hydroelectric  plants  are  now  operated 
in  the  State  of  Connecticut.  These  gaging  and  precipi- 
tation stations  outside  the  generating  stations  are  pro- 
vided with  printed  postcards  on  which  data  showing 
daily  heights  of  water  and  rainfall  are  recorded.  These 
postcards  are  mailed  to  the  dispatching  office  at  Mill- 
bury,  Mass.  The  forms  printed  on  these  cards  are 
shown  in  the  accompanying  illustration.  When  the 
rainfall  reaches  0.25  in.  or  more  during  the  twenty-four 
hours,  the  data  is  telegraphed  to  the  dispatcher.  The 
methods  of  plotting  these  data  on  large  sheets  so  as  to 
show  hydraulic  conditions  at  all  points  of  the  watershed 
and  make  it  possible  to  use  water  most  economically 
were  explained  in  the  article  describing  the  load  dis- 
patching practice  of  the  company  as  published  in  the 
Oct.  14  issue  of  the  Electrical  World. 

By  the  work  of  the  load  dispatching  organization,  the 
rainfall  occurring  at  different  times'  on  the  watersheds 
is  made  to  benefit  all  the  consumers  on  the  combined 
systems.  The  interconnection  of  plants  and  control  of 
water  from  a  central  point  also  permits  a  reduction  in 
operating  expenses  and   assures  better  service  by  re- 


ducing to  a  minimum  the  possibility  of  total  interrup- 
tions at  any  time  from  line  troubles  or  otherwise.  The 
investment  and  consequently  the  cost  of  power  can  be 
reduced  by  combinations,  because  less  capacity  in  gen- 
erating machinery  to  serve  as  spare  plant  for  emer- 
gencies need  be  installed,  and  operating  expenses  can 
be  reduced  by  rendering  repairs  easier,  owing  to  greater 
facilities  for  shutting  down  for  work  or  for  inspection. 
The  union  of  adjacent  water  powers  enables  neighbor- 
ing power  markets  to  be  more  effectively  interconnected, 
assuring  steadier  levels  of  supply  and  demand.  The 
power  is  produced  at  a  lower  average  cost  to  the  con- 
sumer as  a  result  of  this  interconnection  and  centralized 
control. 

Summaries  are  constantly  maintained  of  all  the 
causes  of  operating  disturbance.  Daily  reports  of  op- 
eration and  bulletins  are  forwarded  from  Millbury  to 
the  general  manager's  office  at  Worcester,  showing  all 
important   statistics   of  production,  water  flow,  reser- 


Record  of  Precipitation 


Station    . 

191 

OATC 

a«iN  r«Lt  1 

4  INCHES 

5un. 

Mon. 

7"UM. 

WW. 

Thu,,. 

F,l. 

Sal. 

PUast  matf(  zero  opposite  <lays  o 
which  theft  is  no  PredpUation  i 
that  rccofJwiU  be  complete. 


Porm  23    1-6-14-2.000 

Observer,                                                 Location, 

Week  ending  Saturday,                                                                            191 

Date 

Time 

Reading 

Elevation 

Remarks                    ' 

POSTAL  CARD  FORMS  USED  FOR  MAILING  RECORDS  OF  RAINFALL 
AND   STATION   GAGING  READINGS  TO   LOAD  DISPATCHER 

voir  conditions,  load  factors,  probable  production  on 
date  of  bulletin,  delivery  of  energy  in  kilowatt-hours  to 
each  customer  and  for  the  month  to  date,  steam  and 
purchased  power  used,  service  events,  and  percentage 
data. 


Advantages  and  Disadvantages  of  60-Cycle 

Commutating  Pole  Rotary  Converters 

In  the  report  of  the  committee  on  power  generation 
presented  at  the  convention  of  the  American  Electric 
Railway  Engineering  Association  at  Atlantic  City,  N. 
J.,  Oct.  9-13,  attention  is  called  to  the  fact  that  the 
introduction  of  the  commutating  pole  into  the  design 
of  synchronous  converters  has  so  greatly  extended  the 
permissible  commutation  limit  that  much  higher  speeds 
and  correspondingly  greater  kilowatt  capacities  per 
pole  have  been  made  possible.  Commutation  has  in  al- 
most all  cases,  and  particularly  with  60  cycles,  been  the 
limit  in  the  capacity  of  those  machines.     The  use  of 
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Comm. 
Pole 

Non- 

comm. 

Pole 

Comm. 
Pole 

Non- 

comm. 

Pole 

Comm. 
Pole 

Non- 

comm. 

Pole 

Comm. 
Pole 

Non 

comm. 

Pole 

Comm. 
Pole 

Non- 

comm. 

Pole 

Comm. 
Pole 

Non- 

comm. 

Pole 

600 

600 

60 

1,200 

6 

25 

7,870 

16  J 

12 

6.180 

14.4 
63 
10 

3,150 
89 

93.1 
94.8 
95.7 
95.9 
96.2 

9,500 

19 

27.8 

$7.80 

500 

600 

60 

900 

8 

36 
8,500 

6.170 

13.3 

59.5 

12 

2,830 

111 

91.5 
93.8 
94.9 
95.3 
95.7 

18,600 

37 

40.3 

$10.50 

1,000 

600 

60 

900 

8 

36 

8,500 

22) 

18 

5,300 

13.3 

53 

12 

2,830 

95 

93.9 
95.4 
96.1 
96.3 
96.4 

21,000 

21 

50.5 

$6.40 

1,000 

600 

60 

600 

12 

60 

9.440 

33  i 

14 

5,220 

13.3 

46 

28 

4,400 

Cu.  ft. 

89.9 
92.9 
94.3 
95.1 
95.7 

3,500 

35 

71.0 

$9.35 

500 

600 

25 

750 

4 

25 

4,900 

20 

14 

3,920 

10. a 

45 

12 

2,360 

111 

95.5 
96.5 
96.9 
97.0 
97.1 

14,250 

28.5 

39.0 

$9.00 

500 

600 

25 

500 

6 

36 

4,700 

25 

12 

3,280 

11.1 

35 

191 

2.590 

Cu.  ft. 

93.9 
95.6 
96.2 
96.6 
96.8 

26,500 

53 

45.5 

$12.00 

1,000 

600 

25 

750 

4 

30 

5,900 
23 
26 

4,500 

12.5 

49 

12 

2,360 

95 

.    96.0 
96.8 
97.0 
96.9 
96.8 

22,000 
22 
57.3 
$6.60 

1.000 

600 

25 

375 

8 

60 

5,900 

40 

16 

3.920 

9.5 

40 

26) 

2,600 

Cu.  ft. 

95.8 
97.0 
97.5 
97.8 
97.9 

55,500 

55 

85.5 

1  $12.50 

1.500 

600 

25 

500 

6 

45 

6,900 

34  i 

24 

4,480 

12.5 

53 

22 

2,880 

95 

95.2 
96.3 
96.8 
96.9 
97.0 

37,000 

24.7 

67.1 

$6.50 

1,500 
600 

25 
250 

12 

00 

5,900 

60 

16 

3.920 

9.5 

40 

34 

2.220 

Cu.  ft. 

94.6 
95.9 
96.5 
96.8 
96.8 

82.000 

54.6 

181 

$11.92 

2,000 

600 

25 

375 

8 

60 

5.900 

44 

26 

4.320 

12.6 

49 

28 

2.740 

109 

96.3 
96.9 
97.0 
97.0 
96.8 

54,000 

27 

143 

$6.50 

2,000 

600 

Cyclea . 

25 
187) 

Poles  

16 

Armature  diam.  (inches) 

120 
5.900 

Commutating  diam.  (inches) 

190 
'l6 

4.420 

Volts  per  bar 

9.5 

40 

34 

1,670 

Cu.  ft. 

Efficiency  ; 

94.8 

96.1 

One  load 

96.6 
96.9 

97.0 

96,500 

Weight,  pounds  per  kilowatt 

48.25 
209] 
$10.50J 

Note. — Temperature  rise  full  load  continuous,  35  to  40  deg.  C.  for  1)  load  2  hr.  55  to  60  deg.  C. 


the  commutating  pole  has  been  supplemented  by  im- 
proved quality  in  brushes,  permitting  higher  densities 
in  amperes  per  square  inch.  Along  with  these  improve- 
ments in  commutation  have  come  other  refinements  in 
design,  such  as  better  quality  of  iron,  permitting  greater 
flux  densities,  improved  methods  of  ventilation  employ- 
ing the  cooling  effects  of  large  quantities  of  air,  auto- 
matically driven  through  the  windings  of  a  machine  by 
its  rotation  and  the  use  of  better  grades  of  heating 
resisting  insulating  material. 

The  accompanying  table  presents  data  compiled  by 
the  committee  for  both  2o-cycle  and  60-cycle  machines 
ranging  from  500  to  2000  kw.  The  data  covers  the 
principal  factors  which  occur  in  the  use  of  the  com- 
mutating pole  and  non-commutating  pole  converters. 
From  this  data  the  following  summary  of  comparisons 
of  commutating  and  non-commutating  pole  rotary  con- 
verters was  given  in  the  committee's  report : 

1.  The  speed  of  the  commutating  pole  machine  ranges 
from  33  per  cent  in  the  case  of  the  60-cycle  machines  to 
100  per  cent  in  the  case  of  the  25-cycle  machines  higher 
for  the  non-commutating  pole  type.  2.  The  peripheral 
speed  of  the  armature  and  commutator  is  approximately 
the  same  for  both  types.  3.  The  floor  space  occupied 
by  the  commutating  pole  type  is  approximately  two- 
thirds  that  required  by  the  non-commutating  pole  type. 
4.  The  efficiencies  of  the  two  types  are  approximately 
the  same,  but  slightly  in  favor  of  the  commutating 
pole  type.  5.  The  commutating  pole  type  weighs  roughly 
only  half  the  non-commutating  pole  type.  6.  The  price 
per  kilowatt  of  the  commutating  pole  type  ranges  from 
75  per  cent  in  the  60-cycle  machines  to  50  per  cent  in 
the  25-cycle  machines,  of  that  of  the  non-commutating 
pole  type. 


Emergency  Operation  of  an  Electric  Furnace 

BY  GILBERT  RUTHERFORD 

Not  long  ago  the  failure  of  a  special  750-kva.  single- 
phase,  60-cycle  transformer,  with  12,000  primary  and 
240-volt  secondary,  used  to  supply  a  1-ton  electric  fur- 
nace load  from  a  central  station  system,  resulted  in  an 
emergency  connection  with  standard  equipment  that 
besides  being  interesting  saved  the  consumer  a  con- 
siderable loss.  The  transformer  that  failed  was  de- 
signed with  internal  reactance  suitable  for  stabilizing 
the  furnace  arc  and  as  a  preventive  again.st  serious 
stresses   in   the   transformer  coils.     The   standard   ap- 


paratus available  was  single-phase,  25-cycle  transform- 
ers rated  at  450  kw.,  9000/8800  to  170  volts.  It  was 
decided  to  use  four  of  these  25-cycle  units  on  60  cycles 
by  connecting  two  in  series  and  two  in  parallel. 

Since  the  transformers  were  of  standard  design  and 
had  no  special  reactive  characteristics  other  than  that 
due  to  the  leakage,  the  special  home-made  reactance 
coil,  shown  in  the  accompanying  illustration,  was  made 
up  and  installed  between  the  secondaries  of  the  trans- 
formers and  the  furnace  electrodes.  This  coil  was  made 
3  ft.  in  diameter  with  fifteen  turns  of  bare  2,000,000 


HOME-MADE  REACTANCE  COIL  FOR  USE  WITH  ELECTRIC  FURNACE 

circ.-mil  cable.  The  arrangement  of  the  coil,  which 
was  merely  temporary,  was  such  as  to  permit  varying 
the  number  of  turns.  This  was  necessary  to  obtain  the 
most  suitable  operating  conditions  while  securing  the 
necessary  amount  of  protection  to  the  coils  of  the  trans- 
formers and  yet  not  reduce  the  input  to  the  furnace 
below  the  amount  needed,  or  about  550  kw.  at  a  power 
factor  of  55  per  cent. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  J mportant  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


THE   HELICAL   TUNGSTEN  FILAMENT 

Temperature  and  Blackening  Effects  in  the   Helical 
Filament  of  the  Nitrogen-Filled  Tungsten  Lamp 

THE  helical  construction  of  the  filament  in  the 
nitrogen-filled  tungsten  lamp  has  brought  with  it 
various  interesting  novel  problems.  One  of  them 
is  discussed  by  B.  E.  Shackelford,  of  the  Nela  Research 
Laboratory,  in  the  Physical  Review  of  November,  1916. 
It  has  frequently  been  noticed  by  those  working  with 
helical  tungsten  filaments  that  the  inside  of  the  helix  is 
very  m.uch  brighter  than  the  outside.  A  photograph  of 
the  projected  image  of  such  a  filament,  that  of  a  com- 
mercial type  C  Mazda  lamp,  is  shown  in  Fig.  1.  It  will 
be  noticed  that  the  inside  sections,  sloping  downward 


FIG.   1 — COMMERCIAL  FILAMENT 

toward  the  right,  are  much  brighter  than  the  outside 
sections,  sloping  downward  toward  the  left.  The  edge 
of  the  outside  also  displays  a  greatly  increased  bright- 
ness and  the  very  center  of  the  inside  of  the  turns  is 
noticeably  darker  than  the  rest  of  the  inside.  Some 
few  bright  streaks  appear  on  the  surface  but  these  are 
due  to  scratches. 

Pyrometer  measurements  on  the  outside  and  on  the 
brightest  portions  of  the  inside  of  the  same  turns  of 
such  filaments  show  the  brightness  of  the  latter  to  be  in 
some  cases  more  than  twice  that  of  the  former. 

The  object  of  the  author's  research  was  to  determine 
the  causes  of  the  observed  difference.  Two  possible  ex- 
planations have  been  suggested:  the  interior  may  be  at 


FIG.    2 — SPECIAL    POLISHED    FILAMENT 

a  temperature  suflficiently  higher  than  the  exterior,  or 
the  increased  brightness  may  be  due  to  the  radiation 
added  by  reflections  within  the  helix.  The  two  are  not 
mutually  exclusive.  The  only  previously  published  work 
on  the  subject  is  that  of  Dr.  Coblentz  in  the  Electrical 
World,  Vol.  64,  page  1048,  1914. 

Coblentz,  using  a  "microscope"  pyrometer,  found  the 
appearance  of  the  edges  changing  so  markedly  with 
focus  that  he  doubted  whether  the  inside  were  really 
much  brighter.  He  found  "that  some  parts  of  the  in- 
ner surface  of  the  turn  had  a  higher  apparent  tem- 
perature than  the  outside  surface  of  a  turn  of  the 
spiral."  From  these  observations  and  from  others  made 
with  a  spectrobolometer  he  concluded  that  "the  light 
coming  from  within  the  helix  was  notf  appreciably  modi- 
fied or  blackened." 

Matching  the  pyrometer  filament  first  against  the 
outside  and  then  against  the  inside  of  the  helix  he  found 
that  the  same  increase  of  potential  difference  across  the 


pyrometer  lamp  was  necessary  for  a  match  through  both 
red  and  blue  filters.  From  this  he  concluded  that  the 
increase  in  brightness  was  the  same  as  that  due  solely 
to  increased  temperature.  The  outside  matches  for  red 
and  blue  corresponded,  however,  to  different  potential 
differences  across  the  pyrometer  lamp,  and  equal  in- 
crements of  these  at  different  original  temperatures  do 
not  correspond  to  equal  temperature  increments.  This 
is  a  well-known  fact  and  easily  observable  experimen- 
tally. Coblentz  adds,  however,  "that  the  phenomenon  is 
to  be  considered  due  in  part  to  black  body  radiation 
from  the  interior,  and  so  arrives  at  no  very  definite  con- 
clusion as  to  the  relative  magnitude  of  the  effects  of 
the  two  causes  of  brightness  difference."  The  present 
author  therefore  undertook  a  systematic  investigation 
of  the  question. 

His  measurements  confirm  that  the  interior  of  the 
helical  tungsten  filament  has- a  maximum  brightness  of 
the  order  of  twice  that  of  the  exterior.  It  is  shown, 
however,  that  it  is  very  unlikely  that  this  is  due  to  a 
higher  temperature  of  the  interior.  If  the  whole  of 
the  brightness  difference  was  due  to  temperature,  the 
temperature  difference  between  inside  and  outside  would 
have  to  be  of  the  order  of  200  deg.  This  is  out  of  the 
question  for  theoretical  reasons.  Further  for  all  lamps 
tested,  the  outside-inside  brightness  ratio  is  greater  for 
the  blue  than  for  the  red,  i.e.,  the  radiation  from  the 
interior  of  the  helix  is  relatively  stronger  in  the  red. 
If  tungsten  radiated  as  a  gray  body,  i.e.,  if  the  ordi- 
nates  of  the  energy  distribution  curve  bore  a  constant 
fractional  ratio  to  those  of  the  energy  distribution 
curve  for  a  black  body  at  the  same  temperature,  this 
result  would  mean  that  the  inside  is  actually  cooler,  for 
the  curve  is  shifted  toward  the  long  wave  lengths.  As 
this  is  contrary  to  fact,  tungsten  must  radiate  more 
strongly,  proportionally,  in  the  blue  than  in  the  red,  as 
has  been  observed  previously,  and  the  radiation  from 
the  inside  must  be  blackened  by  repeated  reflections. 
Due  to  a  higher  temperature  inside  of  the  spiral  the  dis- 
tribution should  show  a  shift  toward  the  short  wave- 
lengths and  as  the  opposite  is  found  to  be  the  case,  at 
least  the  greater  part  of  the  increased  brightness  must 
be  due  to  reflections  rather  than  to  a  temperature  dif- 
ference. This  conclusion  was  confirmed  by  the  follow- 
ing experiment. 

A  piece  of  0.5-mm.  tungsten  wire  was  flattened  to 
about  half  its  original  thickness,  after  which  it  was 
polished,  coiled  with  a  pitch  equal  approximately  to 
twice  the  width  of  the  ribbon  and  mounted  as  a  lamp. 
The  characteristics  of  this  filament  are  in  general  the 
same  as  those  of  the  commercial  ones,  the  differences 
being  those  of  degree.  Fig.  2.  The  middle  dark  portion 
of  the  inside  is  much  broader  and  more  pronounced,  as 
are  also  the  two  adjacent  bright  portions.  In  addition 
to  these  there  may  be  seen  on  the  rounded  edges  other 
light  and  dark  bands.  This  photograph  alone  is  almost 
conclusive  evidence  that  the  phenomenon  is  one  of  re- 
flection. The  central  sections  of  the  turns  appear  dark 
since  they  are  viewed  normally  and  there  is  no  oppor- 
tunity for  light  to  be  added  by  specular  reflection. 
Despite  the  fact  that  the  surface  is  not  an  optical  one 
there  is  very  little  diffuse  reflection,  as  evidenced  by  the 
fact  that  the  brightness  of  this  part  is  only  slightly 
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greater  than  that  of  the  outside.  The  two  central  bright 
bands  are  seen  to  be  images  of  the  adjacent  filaments, 
which  fact  accounts  for  the  added  brightness.  The  other 
bright  bands  are  the  images  of  the  next  succeeding 
turns  of  the  helix,  and  the  dark  bands  correspond  to  the 
spaces  between  the  turns. 

Quantitative  support  of  these  conclusions  was  ob- 
tained from  measurements  made  at  2000  deg.  K.  Foi 
this  lamp  also  the  maximum  brightness  of  the  inside 
was  found  to  be  of  the  order  of  twice  that  of  the  out- 
side. The  broad  dark  bands  in  the  center  of  the  in- 
terior, however,  showed  a  brightness  only  slightlj 
greater  than  that  of  the  exterior. 

The  temperature  difference  between  the  inside  and 
the  outside  of  an  unusually  heavy  filament  operated  at 
2000  deg.  K.,  is  not  greater  than  5  deg.,  as  the  maximum 
difference  allowable  from  resistance  and  pyrometer 
measurements.  For  all  ordinary  lamps  the  calculated' 
difference  is  of  the  order  of  1  deg. 

Another  result  obtained  in  this  investigation  is  that 
tungsten  radiates  selectively  in  the  visible  portion  of 
the  spectrum  in  such  a  way  as  to  make  the  amount  of 
radiation,  relative  to  that  of  a  black  body,  greater  in  the 
blue  than  in  the  red. 

Generators,  Motors  and  Transformers 
Air-Gap  Field  of  the  Polyphase  Induction  Motor. — 
E.  A.  BiEDERMANN. — A  Comment  on  Chapman's  recent 
paper  on  the  subject,  one  of  the  objects  of  which  was  to 
show  that  the  only  medium  of  action  and  reaction  be- 
tween stator  and  rotor,  which  need  be  considered  in 
practice,  was  the  fundamental  field.  The  present 
writer  shows  how  the  same  result  may  be  obtained  from 
his  own  theory  and  compares  his  formulas  with  those  of 
Chapman.  He  confirms  Chapman's  general  conclusion 
that  the  mutual  inductive  effects  of  the  multiple  fields 
are  negligible.  Though  negligible  for  all  practical  pur- 
poses, they  are,  however,  appreciable.  One  interesting 
result  of  Chapman's  calculations  is  the  very  appreciable 
reduction  of  the  air-gap  dispersion  to  be  expected  with 
a  squirrel-cage  rotor,  even  when  the  number  of  slots  is 
not  increased. — London  Electrician,  Oct.  20,  1916. — A 
brief  reply  by  Chapman  is  published  in  London  Elec- 
trician, Oct.  27,  1916. 

Generation,  Transmission  and  Distribution 
Efficiency  in  the  Boiler  House. — In  an  editorial  on 
this  subject  reference  is  made  to  the  practice  in  the 
100,000-kw.  boiler  house  of  the  Edison  Company  in  the 
L  Street  station  in  Boston  as  discussed  in  the  April  8, 
1916,  issue  of  Electrical  World.  It  is  thought  to  be 
a  little  surprising  that  in  this  station  use  is  made  of 
boiler  compound.  Engineers  in  England  have  long 
since  come  to  the  conclusion  that  a  boiler  should  not  be 
converted  into  a  water  softener,  and  that  water  treat- 
ment should  be  carried  out  in  a  completely  separate 
plant.  Sampling  of  fuel  is  very  important  as  well  as 
the  examination  of  the  flue  gases.  Among  the  many 
problems  with  which  the  engineer  is  faced  is  the  pro- 
vision of  suflRcient  boilers  for  peak  load,  and  the  bank- 
ing of  these  boilers  when  no  longer  required.  During 
times  of  peak  soxne  forcing  of  the  boilers  naturally 
takes  place.  It  is  questionable,  however,  whether  any- 
thing is  to  be  gained  by  the  banking  of  boilers  once 
the  peak  has  passed.  The  efficiency  of  a  boiler  falls  off 
rapidly  if  forcing  is  carried  beyond  a  certain  point,  and 
the  best  results  can  only  be  obtained  if  the  velocity  of 
the  gases  is  sufficiently  low  for  the  greater  part  of  the 
heat  to  be  taken  from  them  by  the  boiler  and  econo- 
mizer combined.  On  this  account  it  is  probably  a  bet- 
ter proposition  to  keep  the  full  number  of  boilers  in 
service  during  the  times  of  light  load  rather  than  to 
bank  a  certain  number,  unless  the  difference  between 


the  peak  load  and  the  night  load  is  very  marked.  It 
must  also  be  remembered  that  the  rate  at  which  the 
fuel  passes  through  the  furnace  depends  upon  the 
amount  of  steam  required.  Anything  like  complete 
combustion  cannot  be  obtained  if  the  speed  is  above  a 
certain  value.  "This  point  was  brought  out  recently  at 
the  meeting  of  the  (British)  Incorporated  Municipal 
Electrical  Association,  when  S.  E.  Fedden  stated  that 
the  ash  at  SheflSeld  had  been  found  to  have  a  calorific 
value  of  4648  B.t.u.  and  that  this  had  been  reduced  to 
3152  by  careful  supervision.  If  we  start  with  coal  of, 
say,  12,000  B.t.u.  we,  as  engineers,  cannot  be  proud  of 
our  methods  of  combustion  if  they  leave  more  than 
3000  B.t.u.  in  the  ash,  or  in  excess  of  25  per  cent,  and 
we  are  forced  to  the  conclusion  that  the  best  results 
can  only  be  obtained  by  most  careful  supervision  and 
by  the  most  detailed  investigation  of  all  the  losses  in 
the  boiler  house." — London  Electrician,  Oct.  20,   1916. 

Electrophysics  and  Magnetism 

Corbino  Effect  in  Various  Conductors. — Keith  K. 
Smith. — If  a  circular  metallic  disk  in  which  a  radial 
current  of  electricity  is  flowing  is  brought  into  a  mag- 
netic field  the  paths  of  the  electrical  carriers  are,  in 
general,  changed.  Corbino  first  made  such  experiments 
upon  a  disk  of  bismuth,  and  found  that  a  magnetic  field 
normal  to  the  plane  of  the  disk  produces  in  it  a  steady 
circular  current  of  electricity,  which  reverses  its  direc- 
tion on  reversal  of  either  the  radial  current  or  the 
magnetic  field.  He  also  observed  that  if  the  disk  is 
suspended  so  that  the  lines  of  force  are  oblique  to  its 
plane  an  electromagnetic  torque  tends  to  turn  it  about 
a  vertical  axis.  The  disk  turns  in  the  opposite  direction 
when  the  radial  current  is  reversed,  but  a  reversal  of 
the  magnetic  field  does  not  change  the  sense  of  rotation. 
In  the  latter  respect  this  torque  differs  from  the  electro- 
magnetic forces  of  amperes,  which  depend  upon  the 
sense  of  the  magnetic  field.  The  present  author's  in- 
vestigation had  the  object  to  measure  the  electromag- 
netic torque  acting  on  disks  of  various  metals  and  to 
compare  the  results  with  measurements  by  other  authors 
of  the  circular  currents  produced.  One  of  the  interest- 
ing results  obtained  is  that  there  is  a  distinct  relation 
between  the  Hall  effect  and  the  Corbino  effect,  so  that 
the  sign  and  order  of  magnitude  of  one  effect  can  be 
predicted  if  the  other  is  known. — Phys.  Reviexu,  Octo- 
ber, 1916. 

Wave-Forces  of  Magnetizing  Current  and  Flux-Den- 
sity for  a  "Stalloy"  Magnetic  Circuit. — B.  Hague  and 
S.  Neville. — Hysteresis  loops  are  plotted  for  unan- 
nealed  stalloy  (the  trade  name  for  an  iron-silicon  alloy) 
for  various  values  of  maximum  flux  density,  and  from 
these  are  deduced  (1)  waves  of  magnetizing  force  re- 
quired for  sine  waves  of  flux  density,  (2)  waves  of  flux 
density  produced  by  sine  waves  of  magnetizing  force. 
These  are  subjected  to  harmonic  analysis,  the  magni- 
tudes of  the  harmonics  being  plotted  as  functions  of  the 
maximum  density  in  the  first  case  and  of  the  maximum 
magnetizing  force  in  the  second  case.  The  amplitudes 
of  all  the  components  increase  with  increasing  values  of 
the  maximum  flux  density,  at  first  slowly,  and  after- 
wards very  rapidly.  The  relative  values  of  the  har- 
monics compared  with  the  fundamental  at  the  same 
time  gradually  increase,  accounting  for  the  increasing 
deviation  of  the  wave  of  magnetizing  force  from  a  sine 
shape. — London  Electrician,  Oct.  13,  1916. 

Demagnetization  of  Iron  and  Steel  Rods  by  Strain  and 
Impact. — Guy  G.  Becknell. — An  accoufit  of  an  experi- 
mental investigation  of  the  redistribution  of  magnetic 
flux  through  the  various  cross-sections  of  magnetized 
rods  after  they  have  been  subjected  to  torsion,  flexure, 
or  to  the  impact  of  a  hammer.    The  final  distribution  of 
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magnetic  flux  in  a  magnet  under  strain  depends  essen- 
tially on  the  initial  llux  and  the  curvature  at  each  point. 
— F/iys.  Rev.,  December,  1916. 

Electrochemistry  and  Batteries 

Separation  of  Neon  from  the  Atmosphere. — A  process 
for  separating  neon  from  other  similar  gases  derived 
from  the  atmosphere,  particularly  helium,  has  been  pat- 
ented by  George  Claude.  The  production  of  liquid  air 
on  a  large  scale  has  made  possible  the  generation  of 
nitrogen,  argon,  helium  and  neon  in  commercial  quan- 
tities, but  the  separation  of  the  three  latter  constituents 
is  more  troublesome.  The  process  of  Claude  makes  use 
of  a  sealed  tube,  in  which  large  carbon  electrodes  are 
inserted.  This  is  filled  with  the  gases  to  be  treated 
and  an  electric  discharge  is  passed  through  the  mixture, 
when  the  foreign  gases  are  absorbed,  leaving  nearly 
pure  neon.  The  minimum  surface  area  of  the  electrodes 
is  given  as  1.5  sq.  dcm.  per  ampere.  A  comparatively 
large  area  is  desirable,  as  neon  is  absorbed  very  much 
more  slowly  than  the  other  gases.  Neon  is  extremely 
permeable  to  electric  discharges,  and  has  found  applica- 
tion in  the  tubes  used  as  detectors  of  Hertzian  waves. 
It  has  also  been  employed  by  Claude  in  the  form  of 
luminous  tubes  for  lighting  purposes. — London  Elec- 
trician, Oct.  6,  1916. 

Units,  Measurements  and  Instruments 

Temperature  Coefficients  of  Voltmeter. — J.  Rennie. 
— In  voltmeters,  the  changes  in  their  indicators,  due  to 
temperature,  depend  very  largely  on  the  temperature 
changes  in  the  resistance  of  the  working  coil,  and  in  any 
additional  resistance  (the  "added  resistance").  Econ- 
omy calls  for  limits  to  the  current  in  the  working  coil, 
hence  the  added  resistance.  This  usually  consists  of  an 
alloy,  having  a  small  (compared  with  copper)  tempera- 
ture coeflScient,  and  such  high  specific  resistivity  as  is 
consistent  with  cost.     The  resistance  in  the  circuit  of 
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FIGS.  3  AND  4 — EFFECT  OF  RATIO  OF  ALLOY  RESISTANCE  TO 
COPPER  RESISTANCE  ON  VOLTMETER  ACCURACY 

the  voltmeter  is,  therefore,  composed  of  a  small  part  of 
copper,  and  a  relatively  larger  part  of  alloy.  The 
greater  the  resistance  of  the  alloy  portion  in  compari- 
son with  that  of  the  copper  the  more  nearly  is  obtained 
comparative  immunity  from  errors  in  the  voltmeter  due 
to  temperature  changes.  To  ascertain  how  this  prog- 
ress toward  immunity  might  be  obtained  by  changes  in 
the  ratio  between  the  resistances  of  the  copper  and  of 
the  alloy,  and  by  the  use  of  alloys  of  different  tempera- 
ture coefficients,  the  author  has  calculated  a  very  full 
table  given  in  the  original  article  together  with  dia- 
grams reproduced  in  Figs.  3  and  4.  The  ordinates  (on 
the  left  hand  of  the  scale)  give  the  mean  temperature 
coefl!icient  of  the  total  circuit  X  1^  °  P^''  degree  C.  for 
the  alloy  selected.  The  abscissas  are  the  ratios  of  the 
resistance  of  the  alloy  part  of  the  circuit  to  the  copper 


part  of  the  circuit.  The  temperature  coefficient  for  cop- 
per is  taken  as  0.00428  per  deg.  C.  The  different  curves 
in  the  diagrams  refer  to  different  alloys  used;  for  in- 
stance, the  curve  marked  t-c  20  refers  to  an  alloy  with  a 
temperature  coefficient  of  20  X  10"  per  degree  C.  As 
already  stated  the  scale  of  ordinates  on  the  left  gives 
the  temperature  coefficient  of  the  total  circuit  and  since 
this  is  the  quality  which  determines  the  magnitude  of 
the  change  produced  upon  the  circuit  by  any  change  of 
temperature,  the  author  indicates  in  the  ordinate  scale 
on  the  right  the  number  of  degrees  C.  rise  of  tempera- 
ture which  would  correspond  to  a  particular  height  of 
ordinate.  For  example,  if  the  circuit  of  a  particular 
voltmeter  were  composed  of  copper  in  a  ratio  of  1  to  10 
Cabscissa  10)  with  an  alloy  with  a  temperature  coeffi- 
cient of  150  X  10"  per  degree  C.  (curve  t-c  150),  Fig.  4 
shows  that  such  a  voltmeter  should  be  subject  to  a  rise 
of  about  19  deg.  C.  (right-hand  ordinate  scale  of  Fig.  4) 
before  the  indications  are  affected  to  the  extent  of  1  per 
cent.  For  convenience  the  curves  are  in  two  separate 
groups;  Fig.  3  for  the  ratios  1  to  32,  and  Fig.  4  for 
the  ratios  1  to  100.  In  the  first  group  (Fig.  3)  it  was 
considered  sufficient  to  draw  curves  for  t-c  20  and  t-c 
50.  In  the  second  group  (Fig.  4)  the  four  curves  are 
shown  separately  down  to  ratios  of  about  1  to  7;  for 
ratios  lower  than  1  to  7  a  mean  curve  is  shown. — Lon- 
don Electrician,  Oct.  27,  1916. 

Telegraphy,  Telephony  and  Signals 

Unbroken  Alternating -Current  for  Cable  Telegraphy. 
— Louis  Cohen. — The  author  discusses  the  proposed 
system  of  G.  0.  Squier  abstracted  at  length  some  time 
ago  in  the  Digest,  the  principal  feature  being  the  use 
of  alternating  current  for  cable  telegraphy.  The  pres- 
ent author  points  out  that  the  efficiency  of  transmission 
will  be  increased  if  the  receiving  apparatus  is  designed 
for  complete  absorption  to  avoid  reflections  and  elimi- 
nate the  losses  caused  by  it.  The  author  works  out  this 
problem  and  shows  that  the  condition  which  must  be 
fulfilled  is  that  the  receiving  apparatus  must  have  a  cer- 
tain capacity  and  resistance  in  series,  formulas  for 
which  are  given  in  the  article.  As  the  frequency  is 
increased  the  resistance  and  capacity  required  are 
diminished. — London  Electrician,  Oct.  20,  1916. 

Wireless  Telegraph  Installation  for  Small  Ships. — 
An  illustrated  description  of  a  one-quarter  kilowatt 
wireless  telegraph  installation  of  the  Marconi  system  for 
vessels  of  small  tonnage.  The  installation  is  capable  of 
adjustment  for  the  transmission  of  any  wave-length  be- 
tween 300  m.  and  600  m.,  and  the  whole  of  the  trans- 
mitting apparatus,  including  the  motor-alternator,  is 
mounted  compactly  in  a  cabinet  approximately  27  in. 
high,  26  in.  wide  and  17  in.  deep  when  closed. — London 
Electrician,  Oct.  20,  1916. 

Telephone  Exchange. — ^^F.  K.  Singer. — A  long  and 
fully  illustrated  description  of  the  Grant  Telephone  Ex- 
change in  Pittsburgh,  which  is  a  typical  central  office 
installation  of  the  most  modern  metropolitan  type. — 
Elec.  Jour.,  November,  1916. 

Miscellaneous 

United  States. — M.  K.  SOSNOWSKI. — The  author  gives 
notes  on  a  trip  through  the  United  States,  with  special 
reference  to  the  central  stations  in  New  York,  Chicago, 
Philadelphia,  and  Detroit.  The  progress  made  by  cen- 
tral stations  in  general  during  the  last  fifteen  years  is 
outlined.  Pumping  stations  are  next  considered.  Notes 
on  steam  plant,  high  voltage  transmission  systems,  elec- 
tric traction  on  railways,  telephony,  and  the  organiza- 
tion of  the  Ford  company  in  Detroit  are  also  given. — 
Memoires  de  le  Societe  des  Ingen.  Civils,  de  France, 
April-June,  1916. 
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C.  E.  Howell,  formerly  chief  assist- 
ant mechanical  and  electrical  engineer, 
Pacific  Light  &  Power  Corporation,  Los 
Angeles,  Cal.,  has  resigned  to  accept  a 
position  with  the  Electric  Bond  &  Share 
Company,  New  York. 

Raymond  H.  Smith,  who  has  been  ap- 
pointed to  succeed  Edward  Hammett  as 
vice-president  and  general  manager  of 
the  Sheboygan  (Wis.)  Electric  Com- 
pany, has  been  manager  of  the  Jackson 
(Miss.)   Light  &  Traction  Company. 

Emile  Hemming,  formerly  vice-presi- 
dent of  the  Hemming  Manufacturing 
Company  of  Garfield,  N.  J.,  has  been 
appointed  president  of  the  American 
Insulator  Company  of  New  Freedom, 
Pa.  Mr.  Hemming  is  well  known  in 
the  electrical  field,  having  brought  with 
him  from  Europe  in  1908  some  of  the 
first  developed  heat-resisting  organic 
insulating  products  in  molded  form. 
Mr.  Hemming  is  also  the  author  of  a 
treatise  on  molded  insulating  materials 
and  plastic  compositions  used  in  the 
electrical  arts,  giving  a  practical  out- 
line and  classification  of  the  different 
substances. 

Day  Baker,  who  for  many  years  was 
connected  with  the  General  Vehicle 
Company    as    New    England    manager 
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and  later  as  manager  of  foreign  and 
domestic  agencies,  has  left  that  organi- 
zation and  is  returning  to  Boston, 
where  he  will  enter  the  motor-vehicle 
business  for  himself,  becoming  New 
England  distributer  for  the  new  long- 
distance Atlantic  Electric  vehicle  and  a 
gasoline  truck.  The  New  England  Sec- 
tion of  the  National  Electric  Light  As- 
sociation recently  appointed  Mr.  Baker 
chairman  of  its  electric  vehicle  commit- 
tee, and  the  gasoline-truck  dealers  of 
Boston  have  made  him  treasurer  of 
their  association. 

B.  A.  Brennan,  formerly  contract 
manager  of  the  Westinghouse  Machine 
Company  and  later  sales  manager  of 
the  power  department  of  the  Bethlehem 
Steel  Company,  has  resigned  the  vice- 
presidency  of  the  Mercantile  Trust  Com- 
pany of  St.  Louis,  Mo.,  to  accept  the 


presidency  of  The  Citizens  Company, 
Inc.,  of  Baltimore,  Md.,  an  investment 
banking  institution,  which  finances  cor- 
porations and  handles  securities. 

R.  J.  Cory  has  succeeded  L.  0.  Gor- 
don as  manager  of  the  Valparaiso 
Lighting  Company  of  Valparaiso,  Ind. 
Mr.  Cory  has  been  superintendent  of 
the  Valparaiso  Lighting  Company  for 
the  last  three  years,  coming  from  De 
Kalb,  111.,  where  he  first  entered  the 
electrical  business  in  1907.  Mr.  Gordon 
was  recently  appointed  manager  of  the 
Jackson  (Miss.)  Light  &  Traction  Com- 
pany. 

Francis  A.  Vaughn  and  Hans  J. 
Meyer  of  the  firm  of  Vaughn  &  Meyer, 
consulting  engineers,  Milwaukee,  Wis., 
have  joined  in  partnership  with  Charles 
L.  Pillsbury,  of  the  consulting  engineer- 
ing firm  of  Charles  L.  Pillsbury  Com- 
pany, of  Minneapolis  and  St.  Paul, 
Minn.  Messrs.  Vaughn  and  Meyer  will 
continue  to  conduct  their  Milwaukee  of- 
fices under  the  firm  name  of  Vaughn  & 
Meyer,  and  the  Minneapolis  and  St. 
Paul  oflfices  will  be  conducted  under  the 
present  firm  name  of  the  Charles  L. 
Pillsbury  Company.  The  headquarters 
of  Mr.  Pillsbury  and  Mr.  Meyer  will  be 
at  the  Minneapolis  office;  those  of  Mr. 
Vaughn  at  Milwaukee. 


Charles  Walter  Warren,  assistant  to 
the  president  of  the  Cutler-Hammer 
Manufacturing  Company,  122  South 
Michigan  Avenue,  Chicago,  was  killed 
by  the  overturning  of  his  automobile 
near  Butler,  Ind.,  on  Nov.  18. 

John  A.  Barrett,  well  known  as  an 
electrical  inventor  and  more  recently  as 
an  engineer  for  the  Bell  Telephone  in- 
terests, passed  away  at  his  home  in  Ma- 
plewood,  N.  J.,  on  Nov.  9.  Mr.  Barrett 
was  born  in  Woodstock,  Vt.,  on  April 
30,  1858,  and  in  1882  entered  the  serv- 
ice of  the  Western  Electric  Company, 
where  he  assisted  in  the  development 
of  the  Patterson  cable  and  the  chloride- 
of-silver  battery.  In  1884  he  started  in 
business  in  New  York  with  his  brother, 
forming  the  partnership  of  Barrett 
Brothers.  He  also  became  associated 
with  the  Okonite  Company,  assisting  in 
the  development  of  that  business.  Sev- 
eral  batteries    which    are    still    in    use. 


OBITUARY 


were  fruits  of  Mr.  Barrett's  genius  dur- 
ing this  period.  He  was  employed  in 
1886  by  E.  J.  Hall  to  study  the  cross- 
talk problem  on  the  New  York  and  Phil- 
adelphia telephone  line.  While  working 
out  this  problem,  Mr.  Barrett  invented 
the  transposition  system,  since  then  in 
general  and  continuous  use.  When  in 
1888  the  New  York  and  New  Jersey  Tel- 
ephone Company  began  the  manufac- 
ture of  underground  cable,  Mr.  Barrett 
became  associated  with  the  late  W.  D. 
Sargent  in  that  work,  and  was  the  first 
to  use  paper-insulated  wire  and  contin- 
uous-cable sheath.  Mr.  Barrett  about 
this  time,  with  F.  H.  Perrett,  invented 
an  electric  motor,  the  feature  of  which 
was  a  "laminated  field."  Later  he 
formed  a  manufacturing  concern  known 
as  the  "Elektron  Company"  and  became 
its  president.  In  1890,  he  constructed 
one  of  the  first  storage-battery  auto- 
mobiles, which  attracted  much  atten- 
tion. Since  1893  Mr.  Barrett  had  been 
in  active  service  in  the  Bell  company's 
engineering  department,  handling  engi- 
neering and  legal  work. 

Alfred  C.  Einstein,  first  vice-presi- 
dent and  general  manager  of  the  Union 
Electric  Light  &  Power  Company,  St. 
liOuis,  Mo.,  and  one  of  the  best-known 
utility  executives  in  the  United  States, 
died  suddenly  at  St.  Louis  on  Nov.  19. 
Mr.  Einstein  was  born  at  Hoboken, 
N.  J.,  and  received  his  education  in  the 
schools  of  St.  Louis  and  at  Washington 
University.  On  leaving  the  university 
he  became  general  manager  of  a  mining 
l)roperty  in  Silver  City,  Mexico,  return- 
ing to  St.  Louis  in  1890  to  take  up  the 
duties  of  president  of  the  Consolidated 


Engineering  Company,  which  was  en- 
gaged in  the  installation  of  gas  and 
electric  plants  in  various  parts  of  the 
United  States.  Afterward  he  acquired 
an  interest  in  the  Paducah  (Ky.)  Elec- 
tric Light  &  Street  Railway  Company, 
and  became  its  president  and  general 
manager,  a  position  he  held  for  four 
years.  Later  he  became  financially  in- 
terested in  the  Suburban  Electric  Light 
&  Power  Company  of  St.  Louis  and  for 
a  time  managed  both  it  and  the  King 
Electric  Light  &  Power  Company  with 
which  the  Suburban  was  later  merged. 
It  was,  however,  as  general  manager 
of  the  Union  Electric  Light  &  Power 
Company  of  St.  Louis,  of  which  he  be- 
came the  executive  head  in  1911,  that 
Mr.  Einstein  attracted  wide  attention 
by  his  progressive  policies  with  respect 
to  getting  central-station  business  and 
in  dealing  with  the  company's  custom- 
ers and  the  public. 
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NEW  APPARATUS   AND  APPLIANCES 

I  Record  of  Latest  Developments  and  Improvements  in  Manufacturers^  Products 

Used  in  the  Electrical  Field 


Impregnated  Switchboard 
Stone 

Lin-Stun,  which  is  a  natural  stone, 
impregnated  with  an  insulating  com- 
pound to  render  it  entirely  moisture- 
proof  and  increase  the  insulating  re- 
sistance, is  now  being  manufactured  by 
the  Lin-Stun  Company,  5010  Gloster 
Street,  Pittsburgh,  Pa.  The  maker 
states  that  tests  have  been  made  with 
125,000  volts  on  pieces  1  in.  thick  with- 
out puncturing  the  stone.  This  material 
is  especially  adapted  for  switchboards, 
panelboards,  barriers,  insulated  walks 
and  such  other  uses  as  require  a  board 
to  resist  moisture,  high  voltage  and 
large  currents.  It  is  being  made  in  all 
commercial  sizes  and  thicknesses  and  in 
several  colors. 


Electrically-Operated  Floor- 
Scrubbing  Machine 

Wetting,  sweeping,  scrubbing  and 
drying  a  floor  in  one  operation  are  the 
claims  by  the  Dale-Rey  Corporation, 
150  Lafayette  Street,  New  York  City, 
for  its  electrically  driven  floor-scrub- 
bing machine  shown  in  the  accompany- 
ing illustration.    A  tank  of  clean  water 


MACHINE    THAT    WETS,    SWEEPS,    SCRUBS 
AND  DRIES  FLOORS 

is  carried  on  the  machine,  the  amount 
distributed  being  controlled  from  the 
handle  by  the  operator.  This  water  is 
immediately  swept  up  by  a  cylinder 
brush  20  in.  in  circumference  and  16 
in.  wide,  revolving  at  about  600  r.p.m. 
The  brush  is  driven  by  a  quarter-horse- 
power motor,  connected  by  a  Morse 
silent  chain  and  sprocket.    All  dirt  and 


water  are  carried  by  the  brush  over  an 
apron  into  a  receiving  pan  so  that  the 
scrubbing  is  always  done  with  the 
clean  water  It  is  claimed  that  if  the 
attendant  pushes  the  machine  forward 
at  the  rate  of  1  mile  an  hour  the  ma- 
chine will  scrub  7000  sq.  ft.  of  floor  in 
an  hour.  The  outfit  is  28  in.  long,  20 
in.  wide  and  16  in.  in  height  over  all. 
It  weighs  about  100  lb.  and  is  all  metal, 
except  the  brush. 


Cabinet  Electric  Range 

Two  electric  ranges  of  the  standard 
cabinet  type,  one  with  two  cooking 
compartments  and  the  other  with  one, 
have  been  developed  by  the  Standard 
Electric  Stove  Company  of  Chicago, 
111.     Each    type    is    equipped    with    a 


FIG.   1 — RANGE  WITH  TWO  OVEN   BURNERS 
AND    TWO    HOT-PLATE   BURNERS 

large  oven,  cooking  wells,  hot  plates, 
clock  regulator,  master  switches,  sig- 
nal lamp  and  extension  end  shelves. 

The  ovens  are  lined  throughout  with 
heavy  gage  aluminum,  and  have  two 
luminous,  easily  removable  heating 
units  8  in.  by  8.5  in.  by  1  in.,  of  1000 
watt  capacity,  with  three  heat  controls. 
The  ovens  have  heavy  mineral  wool 
packing  and  a  steam  vent  on  top.  The 
oven  temperatures  are  said  to  be,  with 
both  burners  on  high  heat  for  five  min- 
utes 225  deg.,  for  ten  minutes  470  deg. 
and  for  fifteen  minutes  590  deg.  In 
the  cooking  compartment,  the  wells 
are  constructed  entirely  of  pure  alumi- 
num like  the  oven  with  the  castings  of 
gray  iron.  The  removable  heating  ele- 
ment in  the  base  is  rated  at  660  watts, 
of  nichrome  wire  heavily  insulated  with 


rock  mineral  wool  and  made  water- 
tight in  gray  mica.  The  temperatures 
for  various  lengths  of  time  the  heating 
element  is  in  operation  are  said  to  be 
as  follows:  For  ten  minutes  171  deg., 
fifteen  minutes  207  deg.,  twenty  min- 
utes 311  deg.,  twenty-five  minutes  369 
deg.,   thirty    minutes   426   deg.,   thirty- 


FIG.    2 — STANDARD    CABINET    TYPE    RANGE 
WITH    ONE   COOKING   COMPARTMENT 

five  minutes  481  deg.,  forty  minutes  533 
deg.,  forty-five  minutes  581  deg. 

The  hot-plate  elements  are  8  in.  in 
diameter,  incased  in  heavy  steel  bowels 
and  provided  with  high,  medium  and 
low  switches  giving  1000,  500  and  250 
watts  rating  respectively.  The  element, 
it  is  declared,  will  boil  one  quart  of 
water  in  eight  minutes,  2  qt.  in  ten 
minutes. 

The  body  of  the  stove  is  of  Armco 
rust-resisting  iron  with  a  royal  blue 
enamel  finish.  The  extra  equipment 
consists  of  one  3-qt.  and  one  8-qt. 
"Wear-ever"  aluminum  circular  ket- 
tles, two  2.5-qt.  aluminum  semi-circular 
kettles  and  two  oven  racks. 

The  wiring  for  the  range  is  in  heavy 
conduit  with  the  outlet  box  readily  ac- 
cessible for  connection  to  two  or  three 
wire  systems.  All  elements  are  wound 
for  110-volt  service  unless  otherwise 
specified.  The  total  demand  of  the  one 
compartment  stove  is  4800  watts  and 
5320  watts  for  the  two-compartment 
stove. 

In  Fig.  1  is  shown  a  special  range 
with  two  800-watt  luminum  oven  burn- 
ers and  two  1000-watt  hot-plate  burn- 
ers. The  oven  burners  are  rated  for 
high  heat  at  1000  watts;  medium,  400 
watts;  low,  200  watts,  and  the  hot-plate 
burners  for  high  heat,  lOOlO  watts; 
medium  550  watts;  low,  250  watts.    The 
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materials  used  in  construction  are  simi- 
lar to  the  standard  cabinet  type  ranges. 
The  equipment  includes  a  broiling  pan 
with  special  boiler  rack,  two  oven  racks, 
and  a  complete  set  of  elements, 
switches,   etc. 


Semi-Indirect  Holder 

A  remi-indirect  holder  which  can  be 
used  where  fixtures  are  alieady  in  place 
without   removing   the    socket   in  order 


METHOD    OF    USING    SEMI-INDIRECT 
HOLDER 

to  install  the  holder,  is  now  being  made 
by  the  J.  H.  White  Manufacturing  Com- 
pany, 111  North  Third  Street,  Brook- 
lyn, N.  Y.  This  device  is  designed  for 
standard  2.25-in.  glass  shades  and  al- 
lows the  shades  to  be  used  either  in  an 
upright  or  inverted  position  on  pend- 
ants, portables  or  ceiling  lights.  In  the 
illustration,  the  inner  view  shows  the 
holder  in  use  with  an  ordinary  ceiling 
light,  the  outer  view  being  that  of  the 
holder. 


Electric  Motor  for 
Phonographs 

An  electric  motor  designed  for  oper- 
ating phonographs  has  been  developed 
by  the  Tiffany  Motor  Company  of  West 
New  York,  N.  J.  The  power  to  rotate 
the  record  is  applied  magnetically  to 
the  turntable,  which  is  itself  made  the 
armature  of  the  motor.  This  construc- 
tion permits  the  use  of  a  much  heavier 
turntable  than  is  practicable  with  a 
spring  motor,  and  gives  the  much  de- 
sired flywheel  effect,  which  insures  a 
smooth  and  steady  motion.  The  fric- 
tion-brake governor  has  been  elimi- 
nated and  in  its  place  a  centrifugally 
operated  circuit  interrupter  is  used, 
which  maintains  a  constant  speed  with 
great  accuracy,  irrespective  of  varying 
loads  or  voltages,  and  at  the  same  time 


regulates  the  strength  of  the  current 
flowing  through  the  motor,  so  as  to 
reduce  the  current  consumption  to  the 
smallest  quantity  necessary  for  its 
operation. 

From  the  accompanying  illustration 
it  will  be  seen  that  the  spaces  between 
the  motor  and  governor-shafts  and  their 
respective  casings  are  loosely  packed 
with  oil-saturated  felt.  This  arrange- 
ment supplies  oil  to  the  bearings  for  a 
long  time.  Oil  holes  are  conveniently 
located  so  that  the  supply  may  be  re- 
newed when  necessary.  Attention  is 
called  to  the  fact  that  all  bearings  are 
of  the  self-aligning  type  and  that  the 
turntable  is  supported  upon  ball  bear- 
ings. These  balls  are  gaged  to  an  ac- 
curacy which  does  not  permit  of  a 
variation  greater  than  one  ten-thous- 
andth part  of  an  inch.  The  motor  shaft, 
which  is  the  turntable  spindle,  is  made 
of  tool  steel,  and  it,  as  well  as  its 
bearings,  are  gaged  to  a  fraction  of  one 
one-thousandth  part  of  an  inch.  It  is 
evident  that  this  construction  means 
that  the  parts  will  revolve  with  little 
friction,  hence  a  very  small  amount  of 


TURNTABLE     OF     PHONOGRAPH     USED     AS 
ARMATURE  OF   MOTOR 

energy  is  required  for  operating  the 
motor,  averaging  about  one-sixth  of  an 
ampere  from  a  battery  of  five  cells. 
About  1,500  records  may  be  played  with 
one  set  of  five  dry  cells,  it  is  claimed, 
before  the  battery  becomes  exhausted. 
To  obviate  failure  of  the  battery  with- 
out due  warning,  six  cells  of  the  bat- 
tery are  supplied  with  the  motor,  only 
five  of  which  are  originally  connected, 
the  sixth  cell  being  added  when  the  five 
cells  become  exhausted  to  a  degree 
which  will  not  maintain  the  required 
speed.  This  added  cell  ordinarily  gives 
an  additional  life  of  about  200  records, 
which  is  ample  time  in  which  to  provide 
a  fresh  battery.  Included  with  the 
motor  is  a  metal  motor  board  so  ar- 
ranged that  the  spring  motor  of  any 
standard  make  of  phonograph  may  be 
replaced  with  the  Tiffany  motor,  the 
two  motors  being  practically  inter- 
changeable. These  motors  are  also  sup- 
plied for  operation  on  the  customary 
lighting  circuit,  either  alternating  or 
direct  current. 


Wall  Brackets 

Wall  brackets  designed  to  reduce  the 
cost  of  service  connections  without  im- 
pairing safety  or  service  have  recently 
been  brought  out  by  the  National  Metal 
Molding  Company,  Fulton  Building, 
Pittsburgh,  Pa.  Each  bracket  consists 
of  a  sherardized  stamped  steel  base 
plate  on  which  are  mounted  high-grade 
porcelain  insulators.  The  insulators  are 
.secured  to  the  base  plates  by  means  of 
sherardized  U  bolts  and  nuts,  as  shown 
in  an  accompanying  phantom  view.  The 
round  transverse  holes,  shown  in  the  in- 
sulators, are  for  the  purpose  of  securing 
the  wires,  the  U  bolts  passing  complete- 
ly around  these.  In  other  words,  the  in- 
sulators are  "iron  bound,"  the  construc- 
tion being  very  similar  to  that  of  strain 
insulators.  This  design,  it  is  claimed, 
results  in  a  bracket  having  not  only 
great  tensile  strength,  but  also  a  brack- 
et which  can  be  easily  and  quickly  in- 
stalled. Attention  is  called  to  the  fact 
that  the  necessity  of  using  tie-wires  has 
been  entirely  eliminated. 

The  service  wires  which  lead  from 
the  pole  are  threaded  through  the  holes 
in  the  upper  bracket  and  dead-ended,  by 
looping,  at  the  lower  bracket.  The 
weight  of  the  wires,  between  the  pole 
and  the  building,  it  is  pointed  out,  al- 
ways keeps  taut  the  short  vertical  spans 
between  the  upper  and  lower  brackets. 
Attention  is  also  called  to  the  fact  that, 
by  removal  of  the  center  insulator,  a 
three-point  bracket  may  be  used  in  mak- 
ing a  right-angle  turn  with  two  wires 
and  the  wires  kept  parallel.  Insulators 
on  the  two-point  brackets  are  on  9-in. 
centers  and  on  the  three-point  brackets 


WALL    BRACKET    INSULATORS    FOR    HOUSE 
SERVICES 

on  6-in.  centers.  The  design  of  these 
brackets  is  such  that  their  use  is  prac- 
tically universal,  as  they  may  be  in- 
stalled in  either  a  vertical  or  horizontal 
position,  or  at  any  angle.  They  will  also 
be  found  to  be  admirably  adapted  for 
supporting  open  feeders  in  industrial 
plants,  mills  and  warehouses,  and  can 
readily  be  attached  to  steel  girders. 
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Mechanical  Soot  Blowers 

Diamond  model  "G"  mechanical  soot 
blower  for  use  in  water-tube  boilers  is 
the  latest  product  of  the  Diamond  Pow- 
er Specialty  Company  of  Detroit,  Mich. 
It  will  be  noted  from  the  accompany- 
ing illustration  that  the  system  is  made 


FIG.  1 — SOOT  BLOWING  SYSTEM 

up  of  a  series  of  units,  each  unit  con- 
sisting of  five  different  elements,  as 
follows:  (1)  A  head  through  which  the 
steam  passes  from  the  main  soot  blower 
supply  line  when  the  valve  is  opened. 
This  is  the  foundation  element  to  which 
the  other  elements  are  attached.  (2)  A 
wall  box  which  is  bricked  into  the  set- 
ting. The  box  supports  the  unit,  and 
is  so  constructed  that  the  blower  can 
be  turned  freely  without  admitting  air 
to  the  furnace.  (3)  A  blower  element 
running  cross-wise  of  the  bank  of  tubes 
and  consisting  of  a  small  header  with 
nozzles  so  placed  as  to  discharge  steam 
vertically    between    the    boiler    tubes. 

(4)  A  sheave  or  hand  wheel  by  means 
of  which  the  blower  element  is  rotated. 

(5)  Bearings  which  support  the  blower 
element  and  permit  it  to  revolve  freely. 

The  maker  calls  attention  to  the  fol- 
lowing features  of  this  soot  blower,  all 
of  which  are  covered  by  patents.  (1) 
The  use  of  a  new  metal,  a  product  of 
the  General  Electric  laboratories,  known 
as  Insuluminum,  which  possesses  heat- 
resisting  properties  50  per  cent  greater 
than  iron  and  steel.  (2)  The  use  of 
steam  nozzles  designed  like  a  Venturi 
tube.  With  the  same  pressure  and  size 
of  aperture,  steam  is  discharged  from 
these  Venturi  nozzles  at  three  times  the 
velocity  possible  with  a  straight  nozzle. 


\ 


(3)  The  use  of  a  goose-neck  of  special 
design,  and  air-inlet  valves  which  pre- 
vent furnace  gases  being  drawn  into 
the  blower  element  when  steam  is  shut 
off,  and  a  partial  vacuum  created. 

As  a  means  for  increasing  the  econ- 
omy of  plain  operation,  interesting 
claims  are  made.  The  system  is  guar- 
anteed to  effect  a  saving  of  4  to  11  per 
cent  in  fuel;  an  increase  in  boiler  ef- 
ficiency of  4  to  11  per  cent;  a  saving  in 
labor  of  many  hours  per  day;  an  in- 
crease in  length  of  service  of  boiler 
flues  through  prevention  of  corrosion; 
and  a  saving  of  25  to  75  per  cent  of 
steam  used  for  cleaning. 


Spot  Lamp  for  Flood 
Lighting 

The  Brenkert  Light  Projection  Com- 
pany of  Detroit,  Mich.,  has  announced 
the  development  of  a  spot  lamp  con- 
structed so  that  the  maximum  spot  and 
flood  illumination  can  be  obtained  by 
the  simplest  means  of  operation.  The 
standard  equipment  of  this  outfit  con- 


Large  Automatic  Controller 

The  controller  shown  here  is  a  recent 
development  of  the  Industrial  Con- 
troller Company  of  Milwaukee,  Wis., 
intended  for  use  with  large  direct-cur- 
rent motors.  This  controller  is  quite 
interesting  in  its  operation  as  it  com- 
bines both  current  limit  and  time  limit 
acceleration,  thereby  not  only  securing 
protection  to  the  motor  by  means  of  the 
current-limit  acceleration,  but  prevent- 
ing too  rapid  acceleration  of  the  motor 
under  light  loads.  The  controller  con- 
sists of  a  number  of  large  magnetic 
contactors,  the  first  of  which  is 
equipped  with  a  powerful  blowout  and 
arcing  shields.  The  acceleration  is  ac- 
complished by  means  of  a  master  solen- 
noid  at  the  left  of  the  panel,  which 
when  closing  energizes  the  coil  of  the 
large  magnetic  contactors  successively, 
thereby  closing  the  switches  and  bring- 
ing the  motor  up  to  speed.  The  ac- 
celeration of  the  master  solenoid  is  re- 
tarded by  means  of  an  air  dash  pot,  and 
in  addition  by  a  braking  magnet,  which 
in  turn  is  controlled  by  a  current  limit 
relay  at  the  center  of  the  panel.  When 
the  current  in  the  motor  exceeds  a  pre- 
determined amount,  the  master  solenoid 
is  prevented  from  operating  until  the 
current  is  reduced  to  the  amount  for 
which  it  is  set.  On  the  controller  illus- 
trated, magnetic  switches  with  blow- 
outs are  provided  for  both  sides  of  the 
line  and  each  are  equipped  with  over- 
load relays  thus  giving  overload  pro- 
tection to  the  motor.  These  controllers 
are  adapted  for  use  with  large  steel 
mill  roils  and  similar  machinery. 


FIG.    2 — SOOT   BLOWER   UNIT 


ALTERNATING   OR    DIRECT-CURRENT 
SPOT    LAMP 

sists  of  a  spot  lamp  complete  with 
either  direct  current  or  alternating  cur- 
rent arc  lamp,  110  volt  rheostat,  30 
amp.  switch  in  box,  three  color  slides, 
and  a-  6-in.  spot  lamp  lens. 

The  arc  lamp  is  made  in  two  types. 
The  direct-current  type  is  constructed 
so  that  the  upper  feed,  as  the  carbons 
are  consumed,  maintains  a  constant  cen- 
tral position  of  the  arc.  With  the 
alternating-current  type  the  feeds  work 
alike,  as  the  carbons  are  consumed  with- 
out any  noticeable  difference,  a  center- 
ing device  taking  care  of  any  varia- 
tions in  the  operation.  Where  alternat- 
ing current  is  used  with  the  standard 
equipment,  satisfactory  results,  it  is 
claimed,  can  be  obtained  as  far  as  80 
ft.  For  distances  greater  than  80  ft. 
with  alternating  current  the  makers 
recommend  the  use  of  an  extension 
front  with  long  range  lens. 

All  parts  of  the  arc  lamp  are  made 
extra  heavy  and  the  current  carrying 
metals  are  of  high-grade  bronze.  A 
combination  metal  cushion  and  stop  in 
the  carbon  jaw  provide  a  positive  grip 
on  each  carbon  and  the  centering  de- 
vice keeps  the  arc  in  line  with  the 
optical  axis  of  the  lens. 


AUTOMATIC    CONTROLLER    FOR    LARGE 
DIRECT-CURRENT    MOTORS 
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NEWS  OF   THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 

and  Central-Station  Fields 


SUMMER  COMMERCIAL  WORK 

FOR  ENGINEERING  STUDENTS 

Society  of  Electrical  Development  at  Regular  Meeting 
of  the  Board  of  Directors  Appoints  Com- 
mittee to  Work  Out  Plans 

The  regular  meeting  of  the  board  of  directors  of  the 
Society  for  Electrical  Development  vi^as  held  in  the  of- 
fices of  the  society  in  New  York  City,  on  Nov.  15. 

James  M.  Wakeman,  general  manager  of  the  society, 
read  his  report  outlining  the  work  carried  on  by  the 
society  since  the  previous  meeting  of  the  board.  The  re- 
port dwelt  particularly  upon  the  electric  range  cam- 
paign, the  poster  competition,  and  special  service  ren- 
dered to  members  of  the  society,  consisting  of  the  prep- 
aration of  advertising  copy,  special  window  displays,  the 
writing  of  special  letters,  the  imparting  of  information 
upon  the  applications  of  electricity  for  power  purposes 
in  the  various  industries,  data  on  rates  and  ordinances, 
etc.  The  report  outlined  the  highway  lighting  cam- 
paign, the  work  which  has  been  done  in  connection  with 
America's  Electrical  Week,  and  referred  to  the  promi- 
nent part  taken  by  the  society  in  working  up  national 
interest  in  the  flood-lighting  of  the  Statue  of  Liberty. 

The  treasurer's  report  was  read,  discussed  and  placed 
on  file,  after  which  H.  W.  Alexander  was  invited  in  and 
explained  to  the  meeting  in  detail  America's  Electrical 
Week  publicity  and  other  campaign  work,  which  he  il- 
lustrated by  exhibiting  the  special  issues  of  the  popular 
magazines  and  trade  papers,  booklets,  folders  and  other 
material   prepared    in    connection   with   the   campaign, 

James  H.  McGraw  expressed  the  opinion  that  the 
America's  Electrical  Week  activities  of  the  society  con- 
stituted the  greatest  advertising  work  ever  done.  He 
said  that  the  society  got  ideas  to  the  ultimate  consumer 
as  no  other  advertising  ever  had,  and  that  the  society's 
tvork  typifies  the  greatest  good  to  the  greatest  number. 

Inasmuch  as  it  is  customary  to  have  the  Jupiter  of 
the  Jovian  Order  serve  upon  the  board  of  directors,  and 
that  the  new  Jupiter,  Henry  L.  Doherty,  is  already  upon 
;he  board,  representing  the  central  station  interests,  a 
notion  was  made  and  carried  that  Ell  C.  Bennett,  Mer- 
mry  of  the  Jovian  Order,  be  invited  to  sit  upon  the 
Doard  during  Mr.  Doherty's  term  as  Jupiter. 

The  general  manager  read  a  letter  asking  that  the 
society  for  Electrical  Development  guarantee  a  sum  not 
;o  exceed  $5,000  to  be  used  for  the  purpose  of  installing 
i  plant  at  Bedloe's  Island  to  flood-light  the  Statue  of 
Liberty  in  case  the  present  arrangement  with  the  Pub- 
ic Service  Electric  Company  prove  unsatisfactory  at 
;he  end  of  the  year.  The  federal  government  demands 
that  a  guarantee  of  this  character  be  given.  After  some 
iiscussion,  the  officers  of  the  society  were  authorized  to 
guarantee  $5,000, 

It  was  decided  that  another  housewiring  campaign 
should  be  conducted  during  the  coming  spring  to  be 
inovm  as  "House  Wiring  Season"  to  run  from  April  1 
to  May  15. 

A  letter  from  Prof.  George  D.  Shepardson  of  Minne- 
apolis was  read,  on  the  subject  of  having  engineering 
students  sell  electrical  devices  during  their  vacation  sea- 
son.   A  committee  was  appointed  to  work  out  plans  to 


interest  engineering  students  in  this  subject,  and  it  was 
suggested  that  the  committee  ask  to  be  allowed  to  sit  in 
with  the  National  Electric  Light  Association  committee 
on  relations  with  educational  institutions  the  next  time 
it  meets,  so  that  the  two  organizations  may  co-operate. 


COMMISSION  ACQUIESCES  IN 

NEW  YORK  RATE  REDUCTIONS 

After  Further  Consideration  It  Overrules  Objections 

to  a  Settlement  Without  Valuation  and 

Upholds  Company  Plan 

The  New  York  Public  Service  Commission,  First  Dis- 
trict, announced  on  Nov.  16  that  it  acquiesced  in  the 
reduction  in  the  maximum  rate  of  the  New  York  Edi- 
son Company  which  was  proposed  at  a  hearing  before 
it  on  Nov.  2.  It  adjourned  hearings  in  the  case  until 
Jan.  4,  1917,  when,  if  the  first  agreed  reduction  is 
made,  the  hearing  will  be  adjourned  to  June  4.  At  the 
latter  date  the  commission  will  consider  the  proposed 
second  reduction.  As  stated  in  the  Electrical  World 
for  Nov.  11,  1916,  the  proposal  of  the  company  is  to 
reduce  the  present  maximum  rate  of  8  cents  per  kilo- 
watt hour  to  7.5  cents,  exclusive  of  lamps,  beginning 
Jan.  1,  1917;  and,  if  no  unforeseen  adverse  conditions 
develop,  to  make  a  further  reduction  to  7  cents,  exclu- 
sive of  lamps,  beginning  on  July  1,  1917.  Chairman 
Straus  announced  that  it  was  in  the  minds  of  himself 
and  the  commissioners  to  accept  the  reductions  pro- 
posed by  the  company.  Frank  R.  Greene,  representing 
the  Electrical  League  of  Greater  New  York,  which  is 
composed  of  consumers  of  the  Edison  company,  ob- 
jected to  the  acceptance  of  the  proposed  reductions.  He 
held  that  the  conditions  surrounding  these  reductions 
would  tie  the  hands  of  the  commission  for  several 
months  and  prevent  an  appraisal.  He  expressed  the 
belief  that  an  appraisal  would  result  in  rates  consider- 
ably lower.  He  declared  that  the  attitude  of  the  com- 
pany appeared  to  be  a  willingness  to  purchase  a  post- 
ponement of  appraisal  by  a  reduction  in  rates. 

Chairman  Straus  and  other  members  of  the  commis- 
sion objected  to  the  remarks  of  Mr.  Greene.  Mr.  Straus 
said  that  they  were  decidedly  unfair  and  unjust  to  the 
commission  and  the  public.  The  consumers,  he  added, 
are  obtaining  a  very  material  benefit  and  the  commis- 
sion had  very  carefully  considered  the  whole  situation. 
He  pointed  out  that  fully  95  per  cent  of  the  consumers 
in  Manhattan  and  the  Bronx  would  benefit  from  the 
reductions. 

Chairman  Straus  then  asked  J.  W.  Lieb,  vice-presi- 
dent of  the  company,  to  state  what  saving  would  accrue 
to  consumers  from  the  reductions.  Mr.  Lieb  replied 
that  the  first  reduction  would  save  $750,000  for  New 
York  Edison  Company  consumers  and  the  second  a 
like  amount,  making  $1,500,000  in  a  year.  The  two 
reductions  would  also  save  $250,000  in  the  year  for 
consumers  of  the  United  Electric  Light  &  Power  Com- 
pany. 

Benjamin  C.  Marsh,  representing  the  League  for 
Municipal  Ovmership  and  Operation,  declared  that  the 
commission   should   force   the  companies   to   give   still 
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further  reduction.s.  He  quoted  rates  in  other  cities, 
but  Commissioner  Hayward  said  that  these  were  no 
criterion  to  govern  action  in  New  York. 

Chairman  Straus  and  the  other  commissioners 
pointed  out  that  legal  restrictions  govern  the  com- 
mission, preventing  any  summary  action  by  it  such  as 
Mr.  Marsh  proposed. 


CLEVELAND  MUNICIPAL 

STATION  SHOWS  LOSS 

Report  of  Accountants  Indicates  a  Deficit  of  More 

Than    $58,000    for    19 15    and    Bad 

Bookkeeping  as  Well 

Nau,  Rusk  &  Sweringen,  accountants,  made  their  re- 
port of  the  audit  of  the  Cleveland  (Ohio)  municipal  light 
plant  accounts  on  Nov.  17.  It  shows  that  there  was  a 
deficit  for  1915  of  $58,219.44,  instead  of  the  profit  that 
has  been  discussed  from  time  to  time.  The  receipts  for 
the  year  were  $548,574.72,  while  the  operating  expenses 
amounted  to  $428,669.74,  leaving  the  gross  income  $119,- 
904.98. 

From  this  the  report  shows  the  following  deductions : 
Interest  on  a  debt,  $112,655.90 ;  other  interest,  $9,545.48 ; 
interest  on  citv  investment,  $24,229.32,  and  taxes  fore- 
gone, $31,693.72  making  a  total  of  $178,124.42.  This 
exceeds  the  gross  income  by  $58,219.44.  It  was  shown 
that  the  project  could  not  have  been  financed  at  an  in- 
terest rate  of  4.5  per  cent  if  the  entire  credit  of  the 
city  had  not  been  behind  it,  and  if  it  had  been  compelled 
to  pay  the  same  interest  rate  as  private  companies  the 
loss  would  have  been  $204,650.14. 

The  accountants  evidently  believed  that  business  prin- 
ciples demand  the  same  charges  against  a  municipal 
plant  as  against  a  private  company,  in  order  that  there 
may  be  little  possibility  of  throttling  competition.  For 
this  reason  the  plant  was  charged  with  taxes  under  the 
head  of  "foregone  taxes."  The  item  of  interest  on  city 
investment  refers  to  the  dead  loss  of  $538,429  on  the 
old  South  Brooklyn  and  Collinwood  plants.  The  ac- 
countants believe  that  such  losses  as  these  should  not  be 
consigned  to  oblivion,  but  should  be  considered  just  as 
they  would  have  to  be  in  a  private  corporation. 

Methods  of  bookkeeping  were  severely  criticised  and 
many  pages  of  the  report  were  devoted  to  corrections,  so 
that  the  plant  may  start  right  again. 


Public  Service  Commission'  News 

Wisconsin  Commission 

In  authorizing  the  city  of  Park  Ridge  to  increase  its 
rates,  the  Public  Service  Commission  held  that  it  was 
proper  to  charge  more  for  gas  furnished  through  pre- 
payment gas  meters  than  for  gas  furnished  without  the 
use  of  such  meters  since  the  cost  of  rendering  service 
through  the  prepayment  meter  was  greater  than  similar 
service  through  the  standard  credit  meter,  owing  to 
higher  meter  investment,  higher  installation  cost, 
higher  maintenance  cost,  higher  reading  and  account- 
ing cost,  and  the  losses  due  to  petty  thievery. 

The  Wisconsin  Supreme  Court  has  affirmed  the  con- 
stitutionality of  the  water-power  law  conferring  on 
the  Railroad  Commission  authority  to  issue  orders 
fixing  the  level  of  water  in  dams  in  the  state. 

The  question  arose  in  the  case  tf  the  Chippewa  & 
Flambeau  Improvement  Company  against  the  Railroad 
Commission.  The  company  purchased  the  so-called 
Henry  Dam  at  the  outlet  of  Rest  Lake  at  the  head  of 
Manitowish  River  in  Chippewa  County,  and  maintained 


the  dam  so  that  the  maximum  head  of  water  was  15 
ft.  On  the  complaint  of  owners  of  property  near  the 
lake  the  commission  issued  an  order  providing  that  the 
maximum  head  of  water  should  not,  at  any  time,  ex- 
ceed 8.5  ft.  The  company  brought  suit  to  have  the 
order  declared  invalid.  The  Circuit  Court  upheld  the 
commission  and  the  Supreme  Court  affirmed  that 
decision. 

Maine  Commission 

The  application  of  the  Wiscasset  Water  Company  for 
approval  of  its  contract  with  the  town  of  Wiscasset 
has  been  disapproved  by  the  Public  Utilities  Commis- 
sion, because  in  the  opinion  of  the  commission  the 
granting  of  free  service  to  the  town  imposed  an  extra 
burden  on  its  other  subscribers  and  was  unlawful, 
against  public  policy,  and  wrong  in  principle,  in  that 
the  town  and  the  company  are  not  the  only  interested 
parties,  but  that  each  customer  is  interested  and  has  a 
right  to  insist  that  the  company  and  the  town  shall  not 
be  permitted  to  enter  into  a  contract  to  disobey  the  law. 

California  Commission 

The  Railroad  Commission  has  consolidated  the  three 
actions  brought  by  the  city  of  Redding  against  the 
Northern  California  Power  Company,  Consolidated, 
bringing  into  question  the  rates  for  electricity,  gas  and 
water,  an  action  on  the  commission's  own  initiative  to 
establish  a  valuation  of  all  the  properties  of  the  com- 
pany and  an  application  of  the  company  that  the  com- 
mission fix  and  determine  just  and  reasonable  rates, 
rules  and  regulations  for  all  classes  of  service  through- 
out its  entire  system. 

The  commission  held  that  the  failure  of  a  utility  to 
earn  an  expected  profit  does  not  necessarily  establish 
that  utility's  right  to  a  later  increased  earning  based  on 
a  valuation  which  includes  the  profits  which  it  has  been 
unable  to  earn.  Allowance  for  developing  business  must 
be  measured  by  the  reasonableness  of  the  expenditure 
and  although  an  accrued  deficit  may  in  a  measure  in- 
dicate such  cost,  it  cannot  be  accepted  as  conclusive 
either  that  the  actual  expenditure  was  reasonable  or 
that  the  expenditures  made  added  value  to  the  plant. 

The  company,  it  was  pointed  out,  is  still  in  a  develop- 
mental stage,  and  an  attempt  at  this  time  to  reimburse 
it  for  deficits  incurred  under  a  rate  which  might  at 
present  appear  to  be  reasonable  would  result  in  a  rate 
higher  than  the  service  is  reasonably  worth. 

Lands  purchased  to  secure  water  rights,  though  at 
present  not  used  for  any  purpose  in  connection  with  the 
utility  business,  were  considered  as  non-operative  prop- 
erty and  the  value  thereof,  in  excess  of  the  value  of 
the  water  itself,  was  not  allowed.  The  company,  it  was 
shown,  has  facilities  capable  of  a  production  of  16,150 
kw.  in  excess  of  its  peak  demand.  Of  this  amount,  11,- 
150  kw.,  representing  an  investment  of  $1,336,773.50, 
was  considered  to  be  non-operative  at  the  present  time 
and  therefore  excluded  from  the  valuation  upon  which 
rates  are  based. 

In  establishing  the  return  to  which  the  company  is 
entitled,  in  connection  with  its  electrical  business,  the 
cost  of  money  was  figured  at  6.5  per  cent  and  a  return 
of  8  per  cent  was  allowed  upon  its  investment  used  and 
useful  in  its  electrical  business. 

The  property  being  still  in  a  developmental  stage, 
full  rates  for  certain  services  were  not  permitted  at 
the  present  time.  Various  schedules  of  rates  were  es- 
tablished for  the  different  classes  of  consumers  and 
recommendation  was  made  that  the  company  meter  its 
consumers  and  also  familiarize  them  with  the  various 
schedules  of  rates  provided,  so  that  they  can  take  ad- 
vantage of  the  particular  schedule  best  suited  to  their 
needs. 
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Electric  Sign  as  Danger  Signal. — An 

electrically  illuminated  sign  is  to  be 
placed  by  the  United  States  Govern- 
ment on  the  up-side  of  the  Big  Four 
bridge  across  the  Ohio  River  at  Louis- 
ville to  warn  inexperienced  voyagers  of 
the  dangerous  falls  about  a  mile  below. 

New  Zealand  May  Use  Electric 
Smelting  on  Large  Scale. — It  is  now 
proposed  to  produce  pig  iron  on  a  large 
scale  in  New  Zealand  by  means  of 
electric  furnaces.  Undeveloped  water 
power  is  abundant  and  may  be  devel- 
oped easily  and  at  an  exceedingly  low 
figure,  it  is  maintained. 

Kentucky  University  Engineering 
Schools  to  Consolidate. — Three  of  the 
engineering  schools  of  the  University 
of  Kentucky  at  Lexington,  the  College 
of  Electrical  Engineering,  College  of 
Civil  Engineering  and  the  College  of 
Mines  and  Metallurgy,  it  is  given  out 
by  President  Barker,  are  to  be  consoli- 
dated. 

Maintenance  Cost  of  Luminous  Arcs. 

— Figures  compiled  covering  the  cost 
during  the  past  year  of  maintaining  343 
luminous  arc  lamps  in  Tacoma,  Wash., 
show  the  annual  costs  to  be  as  follows: 
Depreciation,  $4.90;  electrodes,  $4.55; 
glass  and  parts,  $2.35;  labor,  $6.65,  and 
overhead,  $0.70;  a  total  of  $19.15  per 
lamp  per  year. 

Chippawa-Niagara  Falls  Power  De- 
velopment.— Sir  Adam  Beck,  chairman 
of  the  Ontario  Hydroelectric  Power 
Commission,  announced  on  Nov.  9  that 
the  right  of  way  for  the  canal  to  be 
constructed  between  Lake  Erie  and  the 
Niagara  gorge,  to  create  a  new  fall  at 
which  power  will  be  generated  by  the 
commission,  has  been  acquired,  and  that 
work  will  be  undertaken  as  early  as 
possible  next  spring.  Contracts  will  be 
let  during  the  winter. 

Free  Power  to  Encourage  Manufac- 
turing Concerns  to  Locate  in  City. — 
Free  power  for  a  term  of  years  is  be- 
ing considered  as  an  industry-getting 
proposition  by  the  City  Council  of 
Owensboro,  Ky.  To  this,  according  to 
the  recommendation  of  Mayor  Hick- 
man, free  water  for  the  same  term  of 
years  would  be  added,  the  city  owning 
both  water  and  power  plants.  For  some 
time  the  city  has  had  a  standing  offer 
of  power  on  a  1-cent-a-kilowatt-hour 
basis  to  encourage  location  of  new  man- 
ufacturing enterprises  in  that  city. 

New    Jersey    Utility    Tax,    1916.— A 

total  tax  assessment  of  $1,535,554.02 
for  1916  for  utility  properties  in  New 
Jersey  has  been  announced  by  the  State 
Board  of  Taxes  and  Assessment,  an  in- 
crease of  $29,777.06  over  1915.  The  as- 
sessment covers  317  public  utility  cor- 
porations and  four  individuals,  as  fol- 
lows: Thirty-one  street  railways,  $797,- 
088.71;  115  electric  light  and  gas,  $490,- 
127.18;  forty-one  telephone  and  tele- 
graph, $159,795.58;  114  water,  $80,- 
846.66;  seventeen  sewer  and  pipe  line, 
$6,134.40;  three  district  telegraph  mes- 
senger, $1,561.49.  The  fund  will  be 
divided  among  the  municipalities  of  the 
twenty-one  counties  in  accord  with  local 
gross  receipts,  being  5  per  cent  for  rail- 
ways and  2  per  cent  for  the  remaining 
utilities. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  -vvorld,  together  with 
brief  notes  of  general  interest. 


"Electricity"  In  Place. — This  week  the 
16-ton  statue  "Electricity"  was  set  in 
place  on  top  of  the  new  Telephone  and 
Telegraph    Building,    New    York    City. 


"electricity" 

The  statue,  an  illustration  of  which  is 
shown  below,  was  modeled  by  Miss 
Evelyn  Beatrice  Longman  of  New  York. 
It  stands  24  ft.  high,  and  looks  out  over 
the  city  from  its  pedestal  434  ft.  above 
the  street. 

Government  Ownership  in  Canada 
Hits  Municipal  Treasuries. — The  taking 
over  of  the  electric  power  interests  in 
Ontario,  Canada,  by  the  government 
has  brought  out  protest  in  reference  to 
the  loss  of  taxation  by  various  munici- 
palities. A  deputation  recently  waited 
on  Premier  Hearst,  urging  that,  as  the 
loss  to  the  municipalities  would  be  in 
the  neighborhood  of  $45,000  a  year,  the 
government  pay  the  taxes  for  the  parts 
of  1916  and  1917,  they  have  had  the 
plant,  and  arrange  suitable  compensa- 
tion for  the  succeeding  year.  Sir  Adam 
Beck  has  suggested  that  payment  of 
a  portion  of  the  taxes  be  made  out  of 
the  earnings  of  the  Ontario  Hydro- 
Electric  Commission,  though  the  pay- 
ment might  have  to  be  spread  over  a 
considerable  time.  Premier  Hearst  has 
the  matter  under  consideration  and  has 
promised  to  submit  a  proposition  in  the 
near  future. 


No  Tacoma  Municipal  Power  for  Se- 
attle.— It  has  become  known  that  the 
city  of  Seattle  has  made  an  effort  to 
purchase  a  block  of  5000  kw.  of  power 
from  the  Tacoma  municipal  plant. 
While  Seattle  was  willing  to  build  the 
necessary  transmission  line  the  Taco- 
ma commission  is  opposed  to  the  plan 
because  of  the  growing  sale  of  power 
locally. 

Toledo  Bank  to  Be  Crowned  with 
Ball  of  Electric  Light.— The  Second 
National  Bank  building,  Toledo,  Ohio, 
twenty-two  stories  high  and  towering 
nearly  500  ft.  in  the  air,  has  ordered 
a  huge  revolving  ball  of  light  to  crown 
its  topmost  height.  The  building  is  the 
tallest  in  Toledo,  and  the  ball  will  be 
erected  30  ft.  above  the  top  of  the  build- 
ing, which  will  make  it  the  highest 
point  in  Toledo.  The  steamboat  cap- 
tains on  Lake  Erie  will  be  able  to  see 
the  ball  above  all  other  city  lights; 
passengers  on  incoming  trains  will  see 
the  beacon  flashing.  It  will  measure 
12  ft.  in  diameter  and  contain  700  75- 
watt  incandescent  lamps. 

Heating    Molasses    by    Electricity. — 

The  Arkansas  Valley  Railway,  Light  & 
Power  Company,  Pueblo,  Colo.,  has 
called  attention  to  a  new  use  for  elec- 
tricity employed  in  the  Arkansas  Val- 
ley by  farmers  and  stockmen.  Mana- 
ger Raber  says:  "A  number  of  stock- 
men feeding  mixed  feed  to  stock  have 
had  trouble  in  winter  with  molasses 
freezing,  and,  after  thawing  same  out, 
being  able  to  maintain  one  temperature 
so  as  to  keep  the  molasses  flowing.  We 
overcame  this  through  the  use  of  three 
3600-watt  immersion  heaters  installed 
in  metal  vats.  Two  vats  were  con- 
structed, one  5  ft.  by  5  ft.  by  5  ft.,  an- 
other 4  ft.  by  4  ft.  by  5  ft.,  the  smaller 
vat  being  placed  in  the  larger  vat.  The 
smaller  one  contained  the  molasses  and 
the  larger  one  was  filled  with  water  con- 
taining the  heaters.  To  thaw  the  mo- 
lasses out,  all  three  heaters  are  put  in 
use;  to  maintain  one  temperature  one 
heater  is  used." 

Turbine  Driven  Isolated  Plant  Re- 
placed by  Central  Station  Service. — 
The  Griffin  Wheel  Company,  a  Chicago 
concern  with  three  factories,  has  just 
contracted  for  service  from  the  lines 
of  the  Commonwealth  Edison  Company 
for  the  last  of  these  three  buildings. 
This  large  industrial  plant  has  been 
supplied  with  power  from  an  isolated 
plant,  which  was  only  eight  years  old. 
It  contained  two  500-kw,  turbo-gener- 
ators, which  were  operated  condensing. 
The  boiler  room  equipment  included 
water-tube  boilers  and  chain-grate 
stokers.  The  condensing  water  was 
cooled  in  a  cooling  tower.  The  con- 
nected load  in  the  factory  amounted  to 
about  2000  hp.,  practically  all  of  which 
was  handled  on  a  440-volt,  three-phase, 
distribution  system.  George  H.  Jones, 
power  engineer  for  the  Commonwealth 
Edison  Company,  said  that  the  satis- 
factory electric  service  which  had  been 
rendered  the  other  two  plants  for 
several  years  had  convinced  the  wheel 
company's  officials  that  they  could  buy 
power  cheaper  than  they  could  make  it 
themselves.  ,  ^■^■.. 
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Aluminum  Lints  (io  To  Manufac- 
lurc  Munitions. — Arraii^oinents  have 
boon  completed  by  the  Ontario  (Can- 
ada) Hydro-Electric  Commission  for 
the  disposal  of  around  80,000  lb.  of 
aluminum  for  the  manufacture  of  fuses 
and  munitions.  Copper  wire  is  being 
substituted  for  the  aluminum  wire. 

World's  LarRest  Private  Branch  Tele- 
phone System. — The  contract  has  been 
signed  between  the  New  York  Tele- 
phone Company  and  John  McE.  Bow- 
man, representing  the  Hotel  Commo- 
dore, for  the  installation  of  what  is 
said  to  be  the  largest  private  branch 
telephone  system  ever  constructed.  The 
(Commodore  will  be  one  of  the  largest 
hotels  in  the  world.  The  contract  pro- 
vides for  a  telephone  system  larger  than 
I  hat  serving  the  whole  of  Greece,  and 
fully  as  large  as  the  telephone  develop- 
ment of  the  average  American  city  of 
20,000  inhabitants.  A  26-position  com- 
mon battery  switchboard,  equipped  to 
serve  2400  extension  stations  is  to  be 
installed,  and  approximately  1,000,000 
local  messages  are  contracted  for. 


Chicago,  Milwaukee  &  St.  I'aul  Adds 
110  Miles  to  Electric  Line. — Announce- 
ment was  made  a  few  days  ago  that 
the  Chicago,  Milwaukee  &  St.  Paul  Rail- 
way has  added  110  miles  to  its  electric- 
ally operated  lines  in  Montana.  The 
last  stretch  of  track  turned  over  to 
electric  operation  extends  from  Deer 
Lodge  to  Alberton,  Mont.,  and  is  the 
third  unit  to  be  changed  over  from 
steam  to  electric  operation.  Work  on 
the  fourth  and  last  unit  between  Alber- 
ton, Mont.,  and  Avery,  Idaho,  is  now 
being  completed  and  when  that  is  ready, 
about  the  first  of  the  year,  the  St.  Paul 
will  have  440  miles  in  operation. 

To  Test  Right  of  Power  Company  to 
I.,evy  Non-Payment  Penalty. — With  a 
view  of  testing  the  legal  right  of  the 
Consumers  Power  Company  to  charge 
a  penalty  of  10  per  cent  for  non-pay- 
ment of  monthly  bills  for  electricity, 
suit  has  been  brought  against  the  cor- 
poration, asking  judgment  of  7  cents. 
In  the  bill  of  complaint  it  is  alleged 
that  on  Nov.  8,  1916,  the  company  forced 
the    plaintiff    to    pay    "68    cents    for    9 


kw.-hr.  current  consumption,  and  in  ad- 
dition a  10  per  cent  penalty  of  7  cents, 
a  total  of  75  cents."  The  bill  was  paid 
under  protest  and  the  plaintiff  charges 
it  was  collected,  while  the  company  has 
no  authority  of  law  to  collect  from  him 
any  10  per  cent  penalty  in  addition  to 
the  service  bill. 

Duties  of  a  3-hp.  Motor. — Demon- 
strating almost  the  extreme  in  efficiency 
for  farm  power  motors,  a  letter  con- 
cerning the  duties  of  a  3-hp.  electric 
motor  in  the  Arkansas  Valley,  Colo., 
which  is  served  by  the  Arkansas  Val- 
ley Railway  Light  &  Power  Company, 
states  that  this  particular  small  power 
unit  is  accomplishing  the  following: 
Pumps  water  for  3500  head  of  sheep, 
twenty-seven  head  of  cows,  fifty  head 
of  hogs;  drives  a  milking  machine  which 
milks  twenty  head  of  cows  twice  each 
day;  drives  a  cream  separator  which 
handles  the  entire  output  of  milk; 
drives  a  corn  grinder  which  is  used 
twice  daily.  And  the  owners  are  mak- 
ing arrangements  to  connect  the  motor 
to  a  cucumber  seed  cleaning  machine. 


Radio  Club  of  America.— The  No- 
vember meeting  of  the  club  was  held 
on  Nov.  17,  at  Columbia  University, 
New  York  City.  Harry  Sadenwater 
presented  a  paper  on  "The  Cohen  Elec- 
trostatically Coupled  Receiver  and  Its 
Application  to  Regenerative  Audion 
Circuits." 

Meeting  of  Brooklyn  Student  Branch, 
A.  I.  E.  E. — A  meeting  of  the  Poly- 
technic Institute  of  Brooklyn  Branch 
of  the  American  Institute  of  Electrical 
Engineers  was  held  on  Nov.  17.  F. 
Smith  of  the  New  York  Telephone  Com- 
pany gave  an  illustrated  lecture  enti- 
tled "The  Telephone  Girl." 

Talk  on  Consolidation  at  Dallas  Meet- 
ing.— E.  B.  Neiswanger,  construction 
engineer,  Texas  Power  &  Light  Com- 
pany, addressed  the  club  on  "The  Im- 
portance of  Consolidation"  as  regards 
public  utility  electrical  properties  on 
Nov.  10.  Mr.  Neiswanger  brought  out 
the  economic  value  to  the  State  and  to 
the  people  as  a  whole,  which  results 
from  consolidation. 

Constitutional  Amendment  for  Chi- 
cago Club. — The  amendment  to  the 
constitution  of  the  Chicago  Electric 
Club  and  Jovian  League  was  scheduled 
to  come  up  at  this  week's  meeting.  The 
committee  on  the  amendment  recom- 
mended the  consolidation  of  the  offices 
of  secretary  and  treasurer  into  one  of- 
fice. Jack  Lait  of  the  Chicago  Herald 
addressed  the  club  on  Nov.  16. 

British  Columbia  Contractors  and 
Dealers   Hold   Dinner  Meeting.  —  The 

British  Columbia  Association  of  Elec- 
trical Contractors  and  Dealers  held  a 
dinner  meeting  on  Oct.  26,  at  the  Castle 
Hotel,  Vancouver.  Mr.  Hayward,  presi- 
dent of  the  Victoria  chapter  of  the  as- 
sociation, spoke  on  "Overhead  Cost  and 
Profit."  Addresses  were  delivered  by 
W.  McNeill,  assistant  general  manager, 
Western  Canada  Power  Company,  on 
"Co-operation  in  the  Electrical  Indus- 
try," and  by  George  Kidd,  general  man- 


Associations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  regularly  printed  in 
the  first  issue  of  each  month  on  the 
iiext-to-last  text  page. 


ager,  B.  C.  Electric  Railway  Company, 
on  "Electrically  Operated  Railways." 

Dallas  Mayor  Talks  to  Jovians  on 
Franchise  Problem. — Mayor  Henry  D. 
Lindsley  of  Dallas,  Tex.,  on  Nov.  17 
spoke  before  the  local  Electric  Club  and 
Jovian  League  on  the  "Franchise  Prob- 
lem." 

Worcester  Polytechnic  Institute 
Branch  A.  I.  E.  E. — The  second  regu- 
lar meeting  of  the  Worcester  Poly- 
technic Institute  branch  of  the  Amer- 
ican Institute  of  Electrical  Engineers 
was  held  on  Nov.  17.  In  accordance 
with  the  usual  custom,  this  was  the 
annual  "Ladies'  Night"  of  the  branch. 
Stuart  M.  Anson,  the  Worcester  rep- 
resentative of  the  Westinghouse  Elec- 
tric &  Manufacturing  Company,  pre- 
sented two  railway  films  which  showed 
the  overhead  construction,  the  types  of 
locomotives  used,  and  the  character  of 
the  trains  hauled  over  the  electrified 
sections  of  track  of  the  Norfolk  & 
Western,  the  Pennsylvania,  the  Boston 
&  Maine,  and  the  N.  Y.,  N.  H.  &  H. 
railroads.  As  each  lady  entered  the  lec- 
ture hall  she  received  a  number,  and  im- 
mediately after  the  pictures  a  drawing 
contest  was  held.  In  this  manner  three 
gifts  were  disposed  of.  The  first  gift 
was  a  sewing-machine  motor,  presented 
,by  the  Westinghouse  Electric  &  Manu- 
facturing Company;  the  second  a  perco- 
lator, presented  by  the  E.  W.  Ham 
Electric  Company;  and  the  third,  a 
toaster  stove,  presented  by  the  Wor- 
cester Electric  Light  Company. 


Sperry  Addresses  New  York  Elec- 
trical Society. — Past  President  Elmer 
A.  Sperry  delivered  an  address  on  his 
new  high-intensity  searchlamp  before 
the  New  York  Electrical  Society  at  a 
meeting  in  the  Sperry  Building,  Brook- 
lyn, N.  Y.,  on  Nov.  22.  About  350  mem- 
bers were  present  continuing  the  large 
attendance  of  the  past  two  years. 

Athol  Employees  Open  Winter  Sea- 
son. —  On  Nov.  1,  the  opening  of  the 
Athol  (Mass.)  Gas  &  Electric  Associa- 
tion's social  season  of  1916-1917  was 
celebrated  by  a  meeting  held  at  the 
home  of  the  local  manager,  A.  A. 
Laughton.  An  innovation — that  of  in- 
viting the  wives  of  the  members — con- 
tributed in  a  large  measure  to  the  suc- 
cess of  the  occasion.  The  guest  of  the 
evening  was  C.  A.  Ware,  manager  of 
the  Gardner  (Mass.)  Electric  Light  Co., 
who  read  a  paper  entitled  "What  the 
Central  Station  Expects  from  Its  Em- 
ployees, and  What  the  Employees 
Should  Expect  from  the  Central  Station 
Which  Employs  Them." 

Los  Angeles  Electrical  Engineers 
Hold  G«t -Together  Dinner. —  The  an- 
nual get-together  dinner  of  the  Los 
Angeles  section  of  the  American  Insti- 
tute of  Electrical  Engineers  was  held 
at  Christopher's  Cafe  on  Nov.  14. 
"Where  Are  We  At  Electrically?"  was 
discussed  as  follows:  "K.  W.  Hot  and 
Cold,"  by  E.  E.  Valk,  engineer.  General 
Electrical  Company;  "Juice  En  Tran- 
sit," by  Prof.  R.  W.  Sorenson,  Throop 
College  of  Technology;  "Transporta- 
tion," by  Julian  Adams,  assistant  elec- 
trical superintendent.  Pacific  Electric 
Railway;  "H.  P.  A.  La  Motor,"  by  C. 
P.  Walker,  engineer,  Westinghouse 
Electric  &  Manufacturing  Company; 
"Hello  Stuff,"  by  L.  A.  Vary,  equipment 
engineer,  Pacific  Telephone  &  Telegraph 
Company;  "Candle  Power  De  Luxe," 
by  W.  D'Arcy  Ryan,  illuminating  engi- 
neer, General  Electric  Company;  "Elec- 
trocutioner,"  by  George  Damon,  dean, 
Throop  College  of  Technology. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


SYSTEM  FOR  MARKETING 

LAMPS  PROVES  BENEFICIAL 

By    Selling    to    Distributers    on    Consignment    Only 

Manufacturers  Have  Been  Able  to 

Prevent  Overstocking 

For  a  number  of  years  all  Mazda  lamps  have  been  sold  to 
distributers  on  consignment.  The  manufacturers  collect  for 
the  lamps  only  after  the  distributers  have  sold  them.  By 
so  doing  the  lamp  manufacturers  own  all  stocks  of  lamps 
in  the  hands  of  their  distributers. 

While  this  involves  a  tremendous  amount  of  unproductive 
capital  invested  in  unsold  lamps,  it  creates  a  very  satis- 
factory market  condition  which  has  been  of  special  advan- 
tage to  the  trade  this  year;  reference  is  had  to  the  control 
of  stock  by  the  manufacturers.  By  having  a  stock  so  liquid 
there  is  little  opportunity  for  overstocking  on  the  part  of 
the  distributer.  The  advantages  of  this  are  twofold.  First, 
the  manufacturers  are  faced  with  a  better  situation  in  re- 
gard to  credits,  and  second,  the  trade  knows  that  it  will 
have  its  individual  share  of  lamps  in  the  unsold  stock. 

With  manufacturing  facilities  as  swamped  as  they  have 
been  during  the  past  year  it  has  been  very  difficult  for  the 
manufacturers  to  supply  the  trade  adequately.  Nevertheless 
no  one  had  an  over  supply.  When  it  was  felt  that  a  dis- 
tributer had  a  greater  supply  of  lamps  than  was  his  share 
of  the  total,  he  was  requested  to  return  all  over  that  share. 
The  lamps  returned  were  then  parcelled  out  to  the  trade. 

In  this  way  no  one  had  his  competitor  at  a  serious  dis- 
advantage. It  has  cost  the  manufacturers  millions  of  dol- 
lars tied  up  in  stock,  but  the  trade  feels  the  fairness  of  such 
a  marketing  system  especially  in  these  times. 


TRADE  ACCEPTANCES 

Present  Time,  Being  a  Sellers'  Market.  Is  the  Most 
Favorable  to  Inaugurate  System 

That  trade  acceptances  have  value  and  merit  is  recog- 
nized but  sellers  have  hesitated  to  put  the  acceptance  ma- 
chinery in  motion  fearing  that  the  buyer  might  take  offense 
and  remove  his  account  to  the  seller's  competitor.  Until 
this  past  year  the  seller  was  undoubtedly  right.  It  was  for 
long  a  buyers'  market  and  the  seller  had  to  be  very  careful 
not  to  offend  in  the  least  way. 

To-day  the  situation  is  different.  The  market  technically 
is  now  in  control  of  the  seller.  The  buyer  is  willing  to  do 
almost  anything  within  reason  in  order  to  get  merchandise. 
Without  a  doubt  no  better  time  ever  existed  for  the  seller 
to  institute  changes  in  his  system.  The  seller  has  the 
opportunity  he  never  had  before  and  probably  will  never 
have  again  to  inaugurate  the  trade  acceptance  system. 

No  buyer  need  change  his  time  of  payment.  The  buyer 
may  choose  to  pay  in  thirty  or  sixty  days  as  formerly. 
The  only  difference  will  be  that  the  seller  will  know  that  he 
is  going  to  get  his  money  when  the  buyer  says  he  will. 

The  buyer  will  find,  however,  that  there  will  be  no  dis- 
puting the  bill  at  the  end  of  the  discount  period.  The  ac- 
ceptance is  drawn  on  him  for  a  definite  sum  of  money  pay- 
able on  a  certain  date  and  he  accepts  it  by  so  writing  on 
the  face  of  the  draft.  Also  the  buyer  will  not  be  able  at  the 
end  of  say  ninety  days  to  remit  part  of  his  bill  and  the  rest 
in  unsold  goods.  In  more  ways  than  one  will  the  system 
protect  the  seller  from  dishonest  and  unscrupulous  buyers. 

Undoubtedly  many  sellers  are  anxious  to  put  this  plan 
into  effect  but  yet  hesitate  for  fear  of  apparent  evil  conse- 
quences. So  great  is  the  demand  for  electrical  goods  to-day 
that  no  seller  need  fear  losing  an  account.  It  is  not  so 
easy  nowadays  to  transfer  accounts  as  in  the  past.    Further- 


more, preference  in  delivery  is  very  efficient  bait.  It  is 
doubtful  if  many  buyers  would  hesitate  to  accept  their  debts 
if  delivery  was  the  price.  Nor  would  the  seller  be  taking 
an  unfair  advantage.  Rather  would  he  be  protecting  those 
whose  credit  is  best  and  who  by  this  credit  best  protect  his 
liquid  assets. 


MARKET   FOR  WATER-WHEELS    IN 

NEW  ENGLAND  ^STATES 

Redevelopment  of  Old  Powers  Brings  Brisk  Demand 
for  Hydroelectric  Units  of  Small  Rating 

Before  the  war  small  water  powers  were  going  to  waste 
through  disuse  in  New  England  probably  more  than  in  any 
other  section  of  the  country.  These  states  had  been  rather 
extensively  developed.  Manufacturers  relied  to  a  large  ex- 
tent upon  these  small  water  powers  to  furnish  them  with 
their  power.  However,  lack  of  water  at  certain  seasons, 
the  coming  of  cheap  central  station  power  and  other  causes, 
were  responsible  for  many  of  these  small  powers  going  to 
waste  through  disuse. 

Other  plants  kept  their  wheels  turning,  using  the  same 
old  inefficient  apparatus  with  which  the  developments  were 
equipped  many  years  ago.  There  had  been  no  factories 
swamped  with  orders  month  after  month. 

Now,  however,  the  maximum  of  power  is  necessary  with 
the  minimum  waste.  No  chance  can  be  taken  on  the  appa- 
ratus failing.  For  this  reason  in  addition  to  the  abandoned 
plants  a  number  of  plants  still  in  use  have  rehabilitated 
their  water-wheel  equipment.  Old  wheels  that  have  been 
driving  generators  through  gears  and  belts  are  being  re- 
placed by  direct-connected  turbine-generator  units.  The  de- 
mand, it  is  understood,  is  large  while  the  field  is  practically 
undiminished. 

Much  of  the  present  activity  in  this  field  has  been  on  the 
part  of  small  central  stations  which  needing  more  power 
have  begun  to  utilize  existing  water  powers. 


WAGES  ADVANCED  BECAUSE 

OF  HIGHER  LIVING  COSTS 

Labor  by  Accepting  New  Scale  Makes  Unexpressed 

Agreement  Which  May  Prove  Solution  of  Labor 

Problem  Expected  When  Market  Falls  Off 

Within  the  past  ten  days  numerous  instances  have  come  to 
light  where  manufacturers  of  every  kind  are  voluntarily  in- 
creasing the  wages  of  their  employees.  In  almost  every 
case  the  reason  that  was  given  was  the  high  cost  of  living. 
It  was  clearly  recognized  that  with  food  prices  and  prices 
of  other  necessities  so  much  more  than  last  year  that  the  ex- 
isting scale  of  wages  was  insufficient.  Added  to  a  pay-roll 
already  greatly  swollen  by  higher  wages  the  present  ad- 
vance, which  has  for  the  most  part  been  10  per  cent,  will  in- 
crease still  further  the  labor  cost  of  manufacture.  In  many 
cases  the  present  advance  is  the  second  or  third  increase  to 
go  into  effect  this  year.  The  other  increases  were  mostly 
given  under  the  bonus  or  profit-sharing  systems. 

While  the  movement  has  but  started  it  is  felt  that  it  will 
be  general.  Of  these  factories  which  -will  not  grant  the  ad- 
vance voluntarily  labor  will  undoubtedly  demand  it. 

In  view  of  the  condition  which  is  bound  to  come  after  this 
market  is  played  out  when  prices  will  be  down  again,  the 
present  action  should  be  significant.  If  capital  makes  a 
precedent  of  increasing  wages  to  meet  the  increasing  cost  of 
living  and  labor  accepts  it,  then  it  is  logical  to  assume  that 
labor  tacitly  admits  that  wages  should  to  a  certain  extent  be 
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dependent  upon  the  cost  of  liviny.  If  labor  lives  up  to  this 
unexpressed  but  nevertheless  accepted  aKreement  then  the 
labor  problem  to  be  met  when  the  market  falls  off  and  the 
conseiiuences  of  which  capital  is  fearful  would  seem  to  be 
solved. 

On  the  other  hand,  this  is  the  first  indication  that  capital 
is  willin}>:  to  increase  wages  in  proportion  to  increased  living 
expenses.  Nevertheless  it  is  not  improbable  that  should  the 
cost  of  living:  advance  much  further  that  labor  will  expect  a 
further  increase  in  wages. 


most   impossible   to   make   collection   should   the   ownership 
ciiange   hands   in   the    meanwhile. 


RUBBER-COVERED  WIRE 

SITUATION  IMPROVING 

New  Policy  of  Buying  at  the  Delivery  Market  Offers 

Advantages  of  Rising  Prices  and  Tends 

to   Stabilize  the  Industry 

Manufacturers  and  jobbers  are  making  a  better  profit  in 
rubber-covered  wire  to-day  than  ever  before.  The  demand 
is  large  and  the  output  is  not  sufficient.  Rubber-covered 
wire,  being  a  staple,  never  was  very  profitable  for  the 
jobber.  Until  quite  recently  it  was  sold  on  a  basis  of  the 
best  price.  Thus  a  buyer  would  place  an  order  at  to-day's 
prices,  say  21  cents,  for  four  months'  delivery.  If  at  the 
delivery  date  the  prevailing  price  was  18  cents  the  buyer 
expected  this  price  and  received  it  although  the  contract 
was  made  at  21  cents.  If,  on  the  other  hand,  the  price  had 
advanced  to  23  cents  the  buyer  held  to  the  contract  price 
of  21  cents.  The  buyer  therefore  was  protected  against 
any  advance  in  the  market  but  he  also  received  the  benefit 
of  any  decrease  in  market  prices. 

Under  such  a  scheme  it  was  nothing  more  than  heads  the 
buyer  wins,  tails  the  seller  loses.  With  the  margin  of  profit 
always  small  it  often  reached  the  vanishing  point  on  a 
rising  market.  To-day,  however,  all  of  this  has  been 
changed.  Wire  is  bought  at  the  delivery  market  price  of 
copper-wire  base.  The  jobber  buys  this  way  from  the  manu- 
facturer and  the  contractor  from  the  jobber.  The  benefits 
of  a  rising  market  are  now  going  to  the  seller. 

A  question  arises,  however,  of  just  how  much  of  this  ap- 
parent profit  can  be  counted  a  real  profit.  Just  so  sure  as 
more  money  is  made  on  a  rising  market  just  so  sure  is  less 
money  made  on  a  falling  market.  If  stocks  are  small  and 
the  decline  very  gradual  the  drop  in  profits  is  very  small. 
If  stocks  are  large  and  the  bottom  falls  out  of  the  market 
then  instead  of  a  profit  a  loss  is  taken.  If  the  market 
recedes  in  the  same  manner  and  rate  it  advanced  and  if 
stocks  were  the  same  in  both  cases  then  the  increase  in 
profit  on  the  rising  market  would  just  offset  the  decrease  in 
profit  on  the  falling  market. 

With  copper  wire  in  which  there  is  a  very  definite  market 
price  the  fluctuations  in  the  market  price  of  copper  now 
have  a  decided  influence  on  profits.  A  number  of  sellers  are 
now  using  a  large  part  of  the  increased  profits  due  to  the 
rising  market  as  reserves  to  be  used  as  an  offset  for  the 
lessened  profits  when  the  market  begins  to  go 'down.  In 
these  cases  the  profit  is  really  not  large;  for  the  apparent 
profit  is  divided  into  a  real  profit  and  a  reserve. 


CREDIT  RISK  OF  TRADE  NAMES 

Necessity    Emphasized    for    Carrying    an    Account 
Under  the  Name  of  the  Proprietor 

An  inquiry  into  the  risk  of  carrying  accounts  under  trade 
names  such  as  "electric  shop"  has  been  made  by  the  Na- 
tional Electrical  Credit  Association,  and  a  number  of  credit 
men  have  responded  with  an  expression  of  their  ideas  and 
experiences. 

It  is  a  common  practise  to-day  to  open  an  account  under 
the  trade  with  no  information  concerning  those  who  legally 
are  responsible  for  the  firm's  debts.  The  salesmen  have 
not  been  instructed  to  find  out  if  a  firm  is  a  corporation, 
partnership  or  sole  trade.  In  fact,  many  salesmen  sign 
orders  themselves  with  the  buyer's  trade  name. 

Should  the  shop  change  hands  the  manufacturer  has  no 
redress.  The  account  is  simply  bad.  Unless  the  account 
is  taken  in  the  name  of  the  person  or  persons  constituting 
the  firm  it  has  been  the  experience  of  many  that  it  is  al- 


DELIVERIES  BY  EXPRESS 

Shortage   of   Freight    Cars    Frequently    Necessitates 
Quicker  Means  of  Transportation 

One  of  the  most  serious  problems  that  is  confronting  the 
manufacturer  to-day  and  which  is  daily  growing  more  seri- 
ous is  that  of  transportation  both  of  the  raw  materials  and 
the  finished  product.  Shortage  of  freight  cars,  which  is 
now  well  over  100,000  cars,  is  proving  a  decided  handicap, 
f'ormerly  three  or  four  days  were  necessary  to  get  a  freight 
shipment  that  now  takes  three  or  four  weeks  and  quite  fre- 
quently longer. 

For  this  reason  manufacturers  are  increasing  daily  the 
shipment  of  goods  and  delivery  of  small  lots  of  raw  ma- 
terials or  manufacturing  materials  by  express.  A  problem 
has  therefore  come  up  which  is  not  easy  to  solve,  and  as 
time  goes  on  it  is  becoming  more  and  more  serious.  The 
manufacturer  is  asking  for  express  shipments  instead  of 
freight  shipments  on  small  lots  of  manufacturing  materials 
and  is  paying  the  higher  cost.  When,  however,  he  ships 
goods  by  express  that  were  contracted  for  to  be  shipped  by 
freight,  the  buyer  does  not  expect  to  pay  the  increase.  The 
manufacturer  is  therefore  faced  with  the  problem  of  making 
the  buyer  pay  the  higher  charges  and  incurring  his  dis- 
pleasure, or  of  assuming  the  costs  himself.  As  a  rule  the 
manufacturer,  in  anticipation  of  the  buyer's  market  that  is 
to  follow  this  seller's  market,  chooses  the  latter  course. 
Furthermore,  the  manufacturer  feels  that  he  should  ship  by 
express  if  it  will  save  perhaps  a  month  or  more  when  an 
old  customer  writes  in  that  he  is  urgently  in  need  of  the 
goods  which  are  already  many  weeks  behind  in  delivery. 

By  paying  the  higher  transportation  charges  in  both  di- 
rections the  manufacturer  finds  his  profit  considerably  less- 
ened. 

While  deliveries  are  now  far  longer  than  normal  it  is  not 
a  condition  for  which  the  manufacturers  are  largely  respon- 
sible. Factors  over  which  the  manufacturer  has  no  control, 
such  as  labor  and  raw  material,  have  been  largely  instru- 
mental in  bringing  this  about. 

It  seems  logical,  therefore,  to  expect  that  one  of  two 
things  will  ultimately  result  if  these  conditions  continue  to 
prevail  and  there  is  no  possibility  at  present  of  any  change 
for  the  better.  Either  the  manufacturer  must  raise  his 
prices  sufficiently  to  take  care  of  these  increased  transporta- 
tion charges;  or  there  will  have  to  be  some  definite  under- 
standing, between  the  trade  and  the  manufacturer,  that 
prices  will  be  quoted  at  the  factory,  the  trade  to  pay  all 
transportation  charges. 


ENGLISH  CATALOGS  FOR 

DEVELOPING  EXPORT  TRADE 

Commission  Agent  Form  of  Marketing  Goods  Pre- 
vails— Consumer  Reached  by  Agents'  Literature 
in  the    Native   Language 

With  the  exception  of  a  few  very  large  firms  that  manu- 
facture several  lines,  the  American  electrical  manufacturer 
is  practically  forced  to  cultivate  the  export  market  not  with 
his  own  trained  force  of  salesmen,  but  through  commission 
merchants.  These  latter  trade  in  a  number  of  different  lines 
for  which  they  act  as  sole  agents. 

A  canvass  made  of  a  large  number  of  these  firms  with 
offices  in  this  country  disclosed  some  interesting  points  in 
connection  with  the  exploitation  of  the  export  market.  The 
generally-accepted  and  well-advertised  notion  that  catalogs 
of  the  American  manufacturer  must  be  translated  into  the 
language  of  the  country  in  which  business  is  sought  was 
shattered.  Export  commission  merchants  want  American 
catalogs  written  in  the  English  language.  Of  these  perhaps 
half  a  dozen  are  wanted,  one  each  for  the  home  and  district 
offices,  and  not  for  general  distribution. 

If  any  catalog  is  for  general  distribution  it  is  that  of  the 
commission  merchant,  who  like  the  jobber  puts  out  a  catalog 
listing  all  of  the  apparatus  and  appliances  for  which  he  is 
agent.    These  catalogs  are  in  the  language  of  the  people. 
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Manufacturing  and  Industrial 

Altorfer  Brothers  Company  recently  moved  from  Roanoke, 
111.,  to  Peoria,  111.,  where  the  company  has  erected  a  large 
washing-machine  factory.  The  company  reports  an  excel- 
lent demand  for  its  vacuum  electric  washing  machine. 

The  Electric  Porcelain  &  Manufacturing  Company,  Tren- 
ton, N.  J.,  has  acquired  the  plant  of  the  Climax  Pottery 
Company  on  New  York  Avenue,  as  a  new  factory  for  the 
manufacture  of  its  electric  porcelain  specialties.  A  new 
addition,  about  130  x  150  ft.,  will  be  erected  at  an  estimated 
cost  of  $70,000.    H.  T.  Paiste,  Philadelphia,  is  president. 

King  Foundry  Company,  manufacturer  of  White  Way 
lighting  standards,  has  moved  the  entire  sales  office  from  St. 
Joseph,  Mo.,  where  the  company's  factory  is  located,  to  927 
Monadnock  Block,  Chicago.  H.  L.  Dollahan,  who  is  sales 
manager  of  the  company,  will  be  in  charge  of  the  office  and 
henceforth  the  sales  policy  will  be  controlled  from  Chicago. 
The  Powdered  Coal  Engineering  and  Equipment  Company 
of  Chicago,  111.,  has  engaged  Norman  L.  Warford  in  the 
capacity  of  engineer  of  construction.  Mr.  Warford  has  had 
an  extensive  plant  experience,  having  installed  the  largest 
powdered  coal  plant  in  the  United  States  for  the  Anaconda 
Copper  Mining  Company  at  its  several  works  in  Montana, 
wherein  approximately  1,000  tons  of  pulverized  fuel  is 
burned  daily. 

Belden  Employees  Share  in  Profits. — The  board  of  direct- 
ors of  the  Belden  Manufacturing  Company  of  Chicago  has 
distributed  the  first  employees'  bonus  under  the  new  profit- 
sharing  plan  which  it  inaugurated  some  time  ago.  The  dis- 
tribution was  based  on  each  employee's  proportionate  share 
of  the  payroll.  Although  Joseph  C.  Belden,  president  of  the 
company,  declined  to  state  what  was  the  total  amount  dis- 
tributed, he  said  that  about  600  employees  received  bonuses. 
Russian  Platinum  Production. — During  the  current  year 
production  of  platinum  in  the  Ural  Mountains,  Russia,  has 
been  seriously  affected  by  the  scarcity  of  labor  in  the  case 
of  hand  washings,  and  in  the  case  of  mechanical  dredging 
plants  by  the  difficulty  in  obtaining  spare  parts  for  dredges. 
The  production  of  platinum  in  1916  is  estimated  at  3600  to 
4300  lb.,  or  one-third  of  the  normal  production.  To  this  de- 
crease in  output,  as  well  as  to  speculation  and  the  great  de- 
mand in  the  United  States  for  this  metal,  may  be  attributed 
the  rise  in  the  price  of  platinum. 

Intensive  Drive  on  Automobile  Engine  Heaters.  —  The 
Hughes  Electric  Heating  Company,  Chicago,  is  now  execut- 
ing a  short  but  intensive  effort  to  sell  electric  heaters  for  au- 
tomobile engines  and  carburetors.  After  a  three  days'  sales 
conference  the  heater  salesmen  started  out  on  Nov.  1  to  call 
on  as  many  electrical,  hardware  and  automobile  accessory 
jobbers  as  possible.  In  addition  to  dealer  helps,  advertising 
both  national  and  local  is  being  used.  A  number  of  central 
stations  and  department  stores  have  also  put  on  speciaf 
heater  campaigns  for  November  and  December. 

Changes  in  Western  Electric  District  Managers. — F.  B. 
Gleason,  formerly  in  charge  of  the  Western  Electric  Com- 
pany's business  in  the  Far  East,  with  headquarters  at  Tokio, 
Japan,  has  been  appointed  manager  of  the  southern  district 
of  the  Western  Electric  Company,  with  headquarters  at 
Atlanta,  Ga.  He  will  succeed  E.  J.  Wallis,  who,  on  Jan.  1, 
will  take  up  his  new  work  as  manager  of  the  Pacific  coast 
district,  with  headquarters  at  San  Francisco.  Mr.  Wallis 
will  succeed  F.  H.  Leggett,  who,  after  three  years  on  the 
coast,  returns  to  the  company's  executive  offices  at  195 
Broadway,  New  York  City. 

The  Deane  Steam  Pump  Company  of  Holyoke,  Mass.,  it  is 
reported,  will  shortly  expend  about  $1,000,000  in  the  enlarge- 
ment and  reconstruction  of  its  local  plant.  The  Newburyport 
(Mass.)  branch  of  the  Worthington  company  is  to  be  discon- 
tinued and  the  business  concentrated  at  Holyoke.  Rush  of 
business  at  the  Holyoke  plant  still  continues  and  it  has  re- 
cently been  ascertained  that  a  war  order  of  pumps  represent- 
ing an  outlay  of  $250,000  has  been  filed  at  the  plant.  Press 
dispatches  state  that  a  preN-ious  order  to  this  amount  was 
shipped  to  Europe  some  weeks  ago,  but  that  the  shipment 
svas  sunk  with  one  of  the  vessels  which  were  sent  to  the 
lottom  by  the  German  submarine  raider  U-53  on  Oct.  8. 

Head  of  G.  E.  Pittsfield  Welfare  Work  Lectures  on  Safety. 
—Prof.  Sydney  W.  Ashe,  head  of  the  educational  and  wel- 


fare department  of  the  Pittsfield  works  of  the  General  Elec- 
tric Company,  lectured  on  Nov.  14  before  the  safety  engi- 
neers of  the  Consumers'  Power  Company  of  Jackson.  Mich. 
An  experimental  lecture  .showing  the  relation  of  light  to 
safety  was  given,  supplemented  with  lantern  slides  show- 
ing the  ruggedness  of  construction  of  transformers  and  the 
special  winding  features  developed  at  the  Pittsfield  works 
in  recent  years,  to  insure  the  greatest  possible  .safety  in 
operation.  The  lecture  was  illustrated  with  many  experi- 
rnents  and  concluded  with  a  discussion  of  safety  and  first 
aid  work,  during  which  further  slides  were  shown  covering 
this  work  from  an  educational  standpoint  as  followed  at 
Pittsfield. 

Change  in  Milwaukee  Engineering  Firm. — The  firm  of 
Vaughn,  Meyer  &  Sweet,  consulting  engineers,  Majestic 
Building,  Milwaukee,  Wis.,  has  recently  changed  its  organ- 
ization, returning  to  the  original  firm  name  of  Vaughn  & 
Meyer  after  a  recent  dissolution  and  the  withdrawal  of 
Arthur  J.  Sweet  from  the  firm.  Francis  A.  Vaughn  and 
Hans  J.  Meyer,  members  of  the  firm  of  Vaughn  &  Meyer, 
have  joined  in  partnership  with  Charles  L.  Pillsbury,  of 
the  consulting  engineering  firm  of  the  Charles  L.  Pillsbury 
Company,  805-11  Metropolitan  Life  Building,  Minneapolis, 
Minn.,  and  716-20  Capital  Bank  Building,  St.  Paul,  Minn. 
Mr.  Vaughn  and  Mr.  Meyer  will  continue  to  conduct  their 
Milwaukee  offices  under  the  firm  name  of  Vaughn  &  Meyer, 
and  the  Minneapolis  offices  will  be  conducted  under  the 
present  firm  name  of  Charles  L.  Pillsbury  Company.  The 
headquarters  of  Mr.  Pillsbury  and  Mr.  Meyer  will  be  in  the 
Minneapolis  office;  those  of  Mr.  Vaughn  in  Milwaukee.  The 
work  of  the  three  offices  covers  a  wide  range  of  engineer- 
ing activities  and  the  combined  organization  will  be  able 
to  serve  an  extensive  field. 

Jobber-Dealer  Co-operation. — An  interesting  step  toward 
co-operation  with  the  electrical  dealer  has  just  been  taken 
by  a  prominent  jobber  in  Chicago.  Acting  upon  the  theory 
that  the  dealer  in  buying  would  give  preference  to  those  who 
assisted  him  most  practically  in  marketing  his  goods,  the 
jobber  is  furnishing  a  forty-eight  page  catalog  containing 
a  selected  variety  of  household  appliances,  portable  lamps, 
toys,  flashers  and  household  utilities,  to  the  dealer  with  his 
imprint,  with  an  initial  order  for  his  Christmas  stock.  The 
dealer's  name  appears  on  the  front  and  is  the  only  name 
appearing  anywhere  in  the  book.  It  is  just  as  much  an  in- 
dividual catalog  of  the  dealer  who  distributes  it  as  if  he 
paid  for  it  himself,  which  would  be  out  of  the  question  as 
the  composition  alone  would  cost  several  hundred  dollars. 
The  advantages  to  the  dealer  are  many.  He  can  concentrate 
his  sales  upon  the  articles  listed  and  by  so  doing  simplify 
his  stock  and  make  it  easier  to  purchase.  He  will  know 
what  each  item  sells  for  and  what  the  profit  is.  He  will  be 
assured  that  at  least  one  company  is  carrying  the  material 
in  stock.  The  Central  Electric  Company,  which  is  trying 
out  this  experiment,  is  confident  that  the  dealers  will  recog- 
nize this  sales  assistance  and  that  it  will  tend  to  establish 
a  closer  relationship  between  them. 


NEW^YORK  METAL  MARKET  PRICES 

, Nov.  14 ^     , Nov.  21 ^ 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid         Asked 

£          s        d  £          s        d 

London,  standard  spot 128       0       0  144       0       0 

Prime   Lake    31.50      to  32.001  33.50       to  34.00t 

Electrolvtic     32.00      to  33.00t  33.50      to  34.00t 

Casting    30.00      to  30.50t  32.50       to  32.75t 

Copper  wire  base 37.25t  39.75t 

Lead     7.00  7.00 

Nickel    50.00  50.00 

Sheet  zinc,   f.o.b.  smelter....              17.00  19.00 

Spelter,    spot    11. 42^!  to  11.55  12.421A  to  12.67% 

Tin.    straits    44.37  y^  45.25 

Aluminum,  98  to  99  per  cent  5S.00      to  60.00  58.00      to60.00t 

OLD  METALS 

Heavy  copper  and  wire 24.50  to  25. OOt  25.00      to  26.001 

Brass,    heavy    14.75  to  15. OOt  14.50      to  15. OOt 

Brass,    light    11.00  to  11.501  11.00      toll.50t 

Lead,   heavy 6.25  to    6.37i4t  5.87 Ms  to    6.12U.t 

Zinc,   scrap   7.25  to    7.75t  7.75      to    8.001* 

COPPER  EXPORTS 

Total  tons  to  Nov.  21 13.210 

tNominal. 
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Corporate  and  Financial 

Central   Illinois   Tublic   Service  (.'ompany,   Malt(M>n,   HI.— 

All  issue  of  $4,000,000  of  first  and  refunding  niorlKajre  5  per 
cent  Kold  bonds,  due  Aug.  1,  1952.  is  being  offered  at  90  and 
interest. 

Houston  (Tex.)  LiRhtinR  &  Power  Company— A  new  issue 
of  .$150,000  of  Hrst  mortgajre  5  per  cent  sinking  fund  gold 
bonds  due  April  1,  1081,  is  being  offered  to  investors  at  par 
and  interest. 

Hydraulic  Tower  Company  of  Niagara  Falls,  N.  Y.— An 
issue  of  $;!,00(),()00  of  refunding  and  improvement  mortgage 

5  per  cent  gold  bonds,  dated  Oct.  1,  1910,  and  due  Oct.  1, 
1951,  is  being  offered  at  99.5  and  interest. 

Mahoning  &  Shenango  Railway  &  Light  Company, 
Youngstown,  Ohio.— The  Republic  Railway  &  Light  Com- 
pany has  sold  to  bankers  $;?,500,000  preferred  stock  of  its 
subsidiary    company,    the    Mahoning    &    Shenango    Railway 

6  Light  Company.  Approximately  $3,000,000  of  this  amount 
is  held  as  collateral  under  the  $8,000,000  note  issue  of  the 
Republic  company,  and  from  the  proceeds  of  the  sale  of 
this  stock  the  Republic  company  will  pay  off  the  entire 
note  issue,  which  is  due  Dec.  1,  1918. 

Narragansett  Electric  Lighting  Company,  Providence, 
R.  I._Shareholders  of  record  Nov.  25  may  subscribe  pro 
rata' for  20,000  shares  ($50  par  value)  to  be  dated  Jan.  2, 
1917.  At  present  the  capital  stock  of  the  company  is 
$7,500,000. 

Pacific  Gas  &  Electric  Company,  San  Francisco,  Cal.— 
Operating  revenues  for  the  first  nine  months  of  the  current 
year  showed  a  gain  in  comparison  with  the  corresponding 
period  of  1915  of  over  $400,000.  The  company  has  signed 
up,  but  not  connected,  12,000  hp.  of  business,  and  there  is 
21,000  hp.  additional  under  negotiation.  Ten  contracts  re- 
cently obtained,  which  have  not  yet  contributed  to  the 
revenues  of  the  company,  are  estimated  to  yield  a  mini- 
mum of  $276,000  a  year. 

Philadelphia  (Pa.)  Electric  Company.— At  a  meeting  of 
directors  a  few  days  ago  it  was  decided  to  call  a  final 
assessment  of  $2.50  per  share,  making  the  stock  full  paid 
$25,  and  payable  Dec.  16,  1916.  Directors  declared  the 
regular  quarterly  dividend  of  1.75  per  cent,  payable  Dec. 
15  to  stock  of  record  Nov.  24. 

Virginia  Railway  and  Power  Company,  Richmond,  Va. — 
The  gross  earnings,  income  and  disbursements  of  the  com- 
bined properties,  owned,  leased  and  operated  by  the  com- 
pany for  the  year  ended  June  30,  1916,  after  excluding  off- 
setting transactions  between  companies  and  departments, 
are  given  below: 

June  30,  June  30, 
1916  1915 

Gross    earnings    $5,645,158  ?5.109-622 

Operating   expenses    2,676,179  z,iby,0  ^4 

Operating  revenue  over  operating  expenses$2,968,979  $2,640,548 

Other  income    96,610      .  80.919 

Gross  income    $3,065,589  $2,721,467 

Taxes  and  licenses 327,631  298,551 

Income    applicable    to    fixed    charges    and  ,„„„,, 

rentals    . $2,737,958  $2,422,916 

Fixed  charges  and  rentals:  .„,,„» 

Interest  on  outstanding  funded  debt $1,195,650  $1,136,120 

Sinking  fund  payments 120,386  ^^^-^H 

M orf oik  Railway  &  Light  rental 99,000  ^o'?qS 

Other  interest 2,133 

Total   $1,415,036  $1,337,867 

Surplus  over  fixed  charges  and  rentals $1,322,922  $1,085,049 

Other  charges : 

Depreciation     charged     direct    to     current 

year's   surplus    $100,000  $100,000 

Proportion    of   discount   on    sale    and    pur- 
chase of  bonds  and  other  securities 30,316  29,261 

Net   miscellaneous    charges    not    operation, 

charged  direct  to  surplus 38,488  33,284 

Total  direct  charges $168,804  $162,546 

Surplus  over  fixed  and  other  charges $1,154,118  $922,503 

Applied  as  follows : 

Dividends  on  stock  :  / 

Preferred  stock    $472,752 

Common  stock   358.482 

Total   $831,234 

Net  surplus  for  the  year  after  paying  divi- 
dends       $322,884 


New  Utility  and  Industrial  Companies 

The  Lawndale  (N.  (".)  i'ower  Company  ha.s  been  chart- 
ered with  a  capital  stock  of  $100,000  by  J.  F.  Schenck,  Sr., 
J.  F.  Schenck,  Jr.,  and  others. 

The  Butler  (Ga.)  Light  &  I'ower  Company  has  been  in- 
corporated by  J.  A.  Childs,  G.  C.  Smith  and  others.  The 
company  is  capitalized  at  $3,000. 

The  Long  Power  &  Supply  Company  of  Clarksburg, 
W.  Va.,  has  been  incorporated  with  a  capital  stock  of  $5,000 
by  J.  Edgar  Long,  H.  B.  Cooper,  Sidney  Britt  and  others. 

The  Yosemite  Power  Company  of  San  Francisco,  Cal.,  has 
been  incorporated  with  a  capital  stock  of  $10,000,000  by  John 
Coffee  Hays  of  Visalia,  Cal.;  Lester  R.  Wiley  of  Bangor, 
Me.,  and  Albert  Raymond  of  Berkeley,  Cal. 

The  American  Steam  Conveyor  Corporation  of  New  York, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $55,000 
to  manufacture  and  deal  in  pneumatic,  automatic,  hydraulic, 
steam,  electric  machinery,  tools,  implements,  devices,  etc. 
The  incorporators  are:  S.  A.  Anderson,  S.  B.  Howard  and 
A.  W.  Britten,  28  Nassau  Street,  New  York,  N.  Y. 

The  Inter-Continental'  Machinery  Corporation  has  filed 
articles  of  incorporation  under  the  laws  of  the  State  of 
Delaware  with  a  capital  stock  of  $500,000.  The  company, 
it  is  reported,  will  deal  in  machinery  in  general,  but  will 
specialize  in  machine  tools  both  in  United  States  and  foreign 
countries.  Charles  N.  Thorn  is  president;  Joseph  S.  Clark, 
vice-president,  and  Arthur  M.  Watkins,  secretary. 


Trade  Publications 

Motor  Generators. — Bulletin  No.  129,  descriptive  of  Type 
"B"  a.c.-d.c.  and  d.c.-d.c.  battery  charging  motor  generators, 
has  recently  been  distributed  by  the  Robbing  &  Myers  Com- 
pany, Springfield,  Ohio. 

List  Prices. — Sales  data  memorandum  15-F,  dated  Nov. 
6,  1916,  giving  changes  in  list  prices  and  standard  package 
quantities  since  the  issuance  of  catalog  No.  15,  is  being 
distributed  by   Harvey   Hubbell,   Inc.,   Bridgeport,   Conn. 

Stokers. — The  Laclede-Christy  Clay  Products  Company, 
Manchester  and  Sulphur  Avenues,  St.  Louis,  Mo.,  has  dis- 
tributed an  attractive  folder  telling  how  the  problem  of 
making  four  boilers  equal  six  was  solved.  This  folder  is 
illustrated  and  has  been  carefully  prepared. 

Sockets. — The  Cutler-Hammer  Manufacturing  Company 
of  Milwaukee  has  prepared  a  large  window  or  counter  dis- 
play lithographed  in  six  colors.  This  display  shows  in  an 
attractive  manner  the  C-H  push  socket,  some  of  its  ad- 
vantages and  uses.  The  display  cut-out  is  21  in.  high  and 
about  18  in.  wide  and  stands  alone. 

Trumbull  Mazda  Lamp  Company,  Youngstown,  Ohio,  has 
awarded  the  contract  for  the  construction  of  an  addition 
to  its  plant  which  will  cost  $75,000.  The  addition  will  be 
three  stories  high,  and  will  include  a  considerable  amount 
of  new  equipment,  and  such  innovations  as  a  reading  room 
and  dispensary  for  employees,  and  a  cafeteria. 

Telephones. — Intercommunicating  telephone  systems  is 
the  title  of  bulletin  No.  1017  recently  brought  out  by  the 
Stromberg-Carlson  Telephone  Manufacturing  Company  of 
Chicago,  111.  This  describes  a  type  of  system  for  the  ma- 
jority of  offices,  factories,  public  buildings  and  large  resi- 
dences where  the  volume  of  traffic  necessitates  simultaneous 
conversations,  yet  it  is  not  large  enough  to  justify  the  use 
of  a  switchboard  system  and  the  salary  of  an  operator. 

Conduits. — A  representative  book  on  conduit  installations 
concerning  McRoy-Camp  conduits  has  been  very  carefully 
prepared  by  the  National  Fireproofing  Company  of  Pitts- 
burgh, Pa.  This  book  contains  valuable  information  on  ma- 
terials for  underground  conduit,  importance  of  glaze  in 
ducts,  drainage  of  the  conduits,  electrolysis,  ducts  and  fit- 
tings, conduit  installation,  manholes  and  many  other  inter- 
esting data  relating  to  conduits.  Railway  signaling  systems 
and  costs  of  underground  construction  will  also  be  of  interest 
to  the  underground  engineer.  This  book  should  be  of 
interest  to  every  electrical  engineer  and  others  interested 
in  this  line  of  work. 
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New  England 


MILFORD,  N.  H.— The  Milford  Light  & 
Power  Company  has  closed  a  contract  with 
the  Smalley  Granite  Company  to  suppiy 
electricity  to  operate  the  Souhegan  Quarry. 
The  Milford  company  will  erect  an  electric 
transmission  line  tc  furnish  the  service. 

BOSTON,  MASS. — The  installation  of  a 
12,000-gal.  electrically  operated  pumping 
station  on  Commercial  Street  for  the  high- 
pressure  water  system  of  Boston  is  recom- 
mended by  the  special  committee  of  the 
Chamber  of  Commerce,  appointed  to  investi- 
gate this  problem.  The  cost  is  estimated 
at    $175,000. 

BOSTON,  MASS. — Bids  will  be  received 
at  the  office  of  the  Massachusetts  Board  of 
Education,  Room  217,  State  Hou.se.  Boston. 
Mass.,  until  Dec.  4.  for  furnishing  heating 
and  ventilating  apparatus,  installing  plumb- 
ing and  fixtures,  installing  electric  wires 
and  fixtures,  for  installing  kitchen  equip- 
ment and  utensils  and  for  installing  a  me- 
chanical system  of  refrigeration.  Plans  and 
specifications  may  be  obtained  at  the  office 
of  Richard  D.  Kimball  Company.  6  Beacon 
Street.   Boston,   upon  deposit  of   $5. 

CHELMSFORD,  MASS. — The  citizens 
have  voted  to  enter  into  a  contract  with  the 
Lowell  (Mass.)  Electric  Light  Corporation 
for  a  period  of  five  years.  L'nder  the  new 
contract  .55  new  lamps  will  be  added,  mak- 
ing a  total  of  195. 

MALDEN,  MASS. — Plans  for  an  entirely 
new  arrangement  for  lighting  the  streets  of 
the  city  have  been  submitted  by  the  Maiden 
Electric  Company  to  the  City  Council.  It 
is  not  yet  decided  whether  luminous  arc 
}amps  or  nitrogen-filled  lamps  will  be  used 
for  the  ornamental  lighting  system  in  the 
business  section. 

PITTSFIELD,  MASS. — Negotiations  are 
under  way  between  the  Plttsfield  Electric 
Company  and  the  Albany  Southern  Railroad 
Company  of  Hudson.  N.  Y..  to  connect  the 
two  plants  for  the  exchange  of  power  in 
case  of  emergencies.  The  Albany  Southern 
company  contemplates  extending  its  trans- 
mission lines  from  Hudson  to  Pittsfield. 

NE^VPORT.  R.  L — Tests  are  being  made 
by  the  Aldermanic  committee  of  different 
street  lamps  in  connection  with  the  pro- 
posed ornamental  lighting  system  for  Mar- 
ket Square.  Street-lightin.^  service  is  sup- 
plied by  the  Newport  &  Fall  River  Street 
Railway  Company. 

PROVIDENCE,  R.  I. — The  Rhode  Island 
Company  is  contemplating  placing  contracts 
for  construction  of  new  substations  at  Oak- 
land and  at  Harmony.  Contracts  have  been 
placed   for   equipment"  for  both   substations. 

NAUGATUCK,  CONN.  —  Plans  have 
been  prepared  and  material  purchased  by 
the  United  Electric  Light  &  Water  C'om- 
nany  of  Waterbury  for  the  erection  of  an- 
other high-tension  transmission  line  to 
Naugatuck  and  Seymour.  "W.  T.  Pratt  is 
local  superintendent. 
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Middle  Atlantic 

BROOKLYN,  N.  Y. — Bids  will  be  received 
at  the  Bureau  of  Supplies  and  Accounts, 
Navy  Department,  Washington.  D.  C,  until 
Nov.  2.S  for  furnishing  dry  cells,  etc.,  at  the 
nr.v>-  yard,   Brooklyn. 

NE"W  YORK.  N.  Y. — Bids  will  be  received 
by  Robert  Adamson,  fire  commissioner. 
Eleventh  Floor.  Municipal  Building.  New- 
York,  until  Nov.  28  for  furnishing  50  miles 
of  triple  braided,  weatherproof,  hard-drawn 
copper  wire.  No.  10  B.  &  S.  gage. 

NEW  YORK.  N.  Y. — Bids  will  be  re- 
ceived by  C.  B.  J.  Snyder,  superintendent  of 
school  buildings.  Department  of  Education, 
Park  Avenue  and  Fifty-ninth  Street,  New 
York,  until  Dec.  4  as  follows:  Item  (6)  for 
machine  tool  equipment:  (7)  printing  shop 
equipment:  (8)  small  tool  equipment:  (9) 
passenger  elevators,  in  the  Evander  Childs 
High  School,  located  at  East  184th  Street 
and   Field  Place,  borough  of  the   Bronx. 

OSWEGO,  N.  Y. — Preparations  are  being 
made  by  the  Stewart  Hartshorne  Company 
of  Newark,  N.  J.,  which  recently  acquired 
the  i>roperty  of  the  Oswego  Shade  Cloth 
Company  and  the  Ontario  Mills,  for  the  con- 
.struction  of  a  large  electric  power  plant. 
The  Ralph  R.  Rumery  Company  of  New 
York  ha.s  been  engaged  to  take  charge  of 
Jevelojiing  the  water  power  at  the  Ontario 
Mills    i,lant. 

CHESTER.  PA. — The  Beacon  Light  Com- 
pany has  been  awarded  a  contract  for  light- 
ing the  streets  and  public  buildings  of  the 
city  for  a  period  of  five  years.  All  the 
16-cp  lamps  now  in  use  will  be  replaced 
with  lamps  of  40  cp.  or  more. 

MONACA,  PA — Plans  have  been  sub- 
mitted to  the  Council  by  the  Beav»r  County 
Light  Company  of  New  Brighton  for  the  in- 
stallation   of   a    new   street-lighting   system. 


The  new  system  provides  for  91  lamps,  in- 
stead of  63  lamps  now  in  use. 

MORRISVILLE,  PA. — The  East  Pennsyl- 
vania Gas  &  Electric  Company  of  Bristol 
contemplates  extending  its  system  to  serve 
the  yards  of  the  Pennsylvania  Railroad 
Company  in  West  Morrisville. 

I'HILADELPHIA,  PA. — The  Eudor<? 
Manufacturing  Company  is  planning  to 
build  a  new  boiler  plant  at  its  factory  on 
Sixty-third  Street,  to  cost  aVjout  $7,500. 

PHILADELPHIA,  PA. — The  Philadelphia 
Electric  Company  is  considering  the  con- 
struction of  a  new  electric  generating  plant 
in  the  Kensington  section,  to  cost  about 
$4,000,000. 

PHILADELPHIA,  PA. — James  F.  Mc- 
Laughlin, chief  of  the  electrical  bureau,  has 
recommended  the  installation  of  17  new 
elevators  in  the  City  Hall,  to  replace  the 
old  elevators  (operated  by  hydraulic 
power).     The  cost  is  estimated  at  $425,000. 

PITTSBURGH,  PA. — Bids  will  be  re- 
ceived bv  George  W.  Gerwig,  secretary  board 
of  education,  Fulton  Building,  Pittsburgh, 
until  Dec.  5  for  construction  of  the  West- 
inghouse  high  school  building,  located  on 
Monticello  Street  and  Mutland  Avenue. 
Separate  bids  to  be  submitted  for  plumbing, 
heating  and  ventilating,  electric  wiring,  etc. 
George  S.  Orth  &  Brother,  Farmers'  Bank 
Building,   Pittsburgh,  are  architects. 

PITTSBURGH,  PA. — The  State  Water 
Supplv  Commission  has  approved  the  ap- 
plication of  the  Pittsburgh  Hydro-Electric 
Company  to  construct  a  dam  220  ft.  high, 
on  Big "  Sandy  Creek,  a  tributary  of  the 
Cheat  River,  within  a  few  miles  of  Mor- 
gantown,  W.  Va.  It  is  proposed  to  im- 
pound the  waters  of  the  creek  for  a  dis- 
tance of  8  miles,  lying  partly  in  Pennsyl- 
vania and  partly  in  West  Virginia.  The 
power  houses  will  be  located  at  the  mouth 
of  Little  Sandy   Creek. 

SHAMOKTN,  PA. — The  Pennsylvania 
Lighting  Company  has  applied  to  the  Bor- 
ough Council  for  permission  to  erect  a  con- 
densing plant  in  connection  with  its  power 
plant  on  West  Water  Street. 

STROUDSBURG,  PA. — The  Stroudsburg 
Electric  Light  &  Power  Company  has  been 
awarded  contracts  for  lighting  the  streets 
of  the  boroughs  of  Stroudsburg  and  East 
Stroudsburg  for  a  period  of  five  years. 
I'ndc-r  the  n3w  contracts  the  lamps  now  in 
use  in  both  boroughs  will  be  replaced  with 
gas-filled  incandescent  lamps  of  400  cp. 
In  Stroudsburg  the  number  of  lamps  will 
be  increased  from  S8  to  132,  and  in  East 
Stroudsburg    133    lamps   are    provided. 

UPPER  DARBY  TOWNSHIP,  PA. — The 
Philadelphia  Suburban  Gas  &  Electric  Com- 
rrtny  of  Philadelphia  has  acquired  a  site  in 
Upper  Darby  Township  on  which,  it  is  re- 
riort-^d.  it  will  erect  a  new  power  plant. 

HOPEWELL.  N.  J. — Mayor  H.  A.  Smith 
is  conferring  with  the  Public  Service  Elec- 
tric Company  for  improvements  to  the  local 
lighting  service. 

NE'W'^ARK.  N.  J. — The  J.  H.  Meyer  Tire 
Duck  Comrany,  50  Union  Square,  New 
York,  is  planning  to  build  a  large  boiler 
plant,  at  its  new  cotton  weaving  factory, 
to  be  erected  on  Freylinghuysen  Avenue, 
at    a    cost    of   about    $100,000. 

PATERSON.  N.  J.— Bids,  it  is  reported, 
will  be  received  by  the  Board  of  Works  of 
Paterson  until  Dec.  4  for  furnishing  and  in- 
stalling an  SO-kw.  steam  turbo-generator 
unit.  S.  V.  S.  Muzzy  is  president  of  board 
of  works. 

WASHINGTON.  N.  J. — Plans  are  being 
considered  by  the  Washington  Electric 
Company  for  improvements  to  its  local 
street-lighting   system. 

CHARLESTON,  W.  VA. — The  Charleston 
Interurban  Railroad'  Company  is  contem- 
plating extending  its  electric  railway  from 
Cabin  Creek  to  Montgomery,  a  di.stance  of 
10   miles. 

HUTCHINSON,  W.  VA. — Arrangements 
are  being  made  by  the  Monongahela  Valley 
Traction  Company  for  increasing  the  output 
of  its  power  plant  at  Hutchinson.  Contract, 
it  is  understood,  has  been  placed  for  an  :i(f- 
ditional  1150  kw.  generating  unit.  The  ad- 
dition to  the  power  station  will  nrovide 
sp.ice  for  the  installation  of  two  additional 
units  when  nef>ded. 

MORGANTOWN.  "W  VA  —The  :viorpan- 
to\vn  Interurbnn  Railway  Comnany  is  con- 
lemnlatintr  tlT'  •■on.'^truotion  of  an  electric 
railway  from  M'-rgantown  to  Port  Marion. 
Pa.,  a  distance  of  20  miles.     J.   McDermolt, 


Price  Building,  Morgantown,  is  reported 
interested. 

RICHMOND,  VA. — The  construction  of 
an  electric  railway  from  Richmond  to  Forest 
Hill  and  Bon  Air,  a  distance  of  .  miles,  is 
under  consideration.  T.  S.  Wheelwright, 
president  of  the  Virginia  Railway  &  Power 
Company,   is  reported   interested. 

ROANOKE,  VA.— The  Norfolk  &  Western 
Railway  Company  contemplates  equipping 
its  main  line  from  Vivian  to  Farm,  W.  Va., 
;ibout  11  miles:  also  an  extension  up  the 
Tug  Fork  branch  from  the  Junction  near 
Welch  to  Wilcoe,  W.  Va.,  about  5  mile.s,  and 
an  extension  on  the  Bluestone  branch  from 
Cooper  to  a  point  a  mile  beyond  Simrnons, 
a  miles,  for  electrical  operation.  Part  of  the 
work  will  be  done  bv  the  company's  own 
forces  and  part  by  the  forces  of  Gibbs  & 
Hill,  electrical  engineers.  New  York.  N.  Y., 
who  have  been  engaged  to  supervise  the 
construction. 

SHENANDOAH,  VA. — The  citizens  have 
voted  to  enlarge  and  extend  the  service  of 
the  municipal   electric-light  plant. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Department  of  the  Interior, 
Washington,  D.  C,  until  Dec.  6  for  furnish- 
ing refrigerating  machinery,  moving  and 
remodeling  the  present  refrigerating  plant 
for  the  St.  Elizabeth  Hospital,  Washington, 
D  C  Plans  and  specifications  may  be  ob- 
tained from  the  chief  clerk  of  the  depart- 
ment. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Nav>-  Department,  Washington,  D. 
C  ,  for  furnishing  at  the  various  navy  yards 
and  naval  stations  the  following  supplies: 
Portsmouth,  N.  H.,  Schedule  389 — 16  four- 
cycle gasoline  engine.  Newport,  R.  I., 
Scnedule  384 — for  furnishing  and  installing 
two  outfits  for  carrying  away  smoke  and 
tlumr-s  :  Schedule  382 — miscellaneous  an- 
nealed seamless  copper  tubing:  Schedule  383 
— fiOO  air  pressure  gauges:  Schedule  390 — 
two  grinding  machines.  Washington,  D.  C, 
Sch'^dule  381 — one  5-hp.  induction  motor; 
Schedule  391 — two  grinding  machines,  one 
grinding  machine  (10  in.  by  24  in.),  one 
heavy  milling  machine,  one  univensal  mill- 
ing machine,  one  high  power  milling  ma- 
chine, three  bench  milling  machines.  Nor- 
folk, Va.,  Schedule  388—2280  lb.  pho.sphor 
bronze  wire;  Schadule  3^7 — miscellaneous 
lirass  tubing,  various  diameter.  Indian 
Head,  Md.,  Schedule  381 — one  iron  casting, 
single-stage  centrifugal  pump.  Brooklyn, 
N.  Y.  Schedule  395 — miscellaneous  plunger 
pumps.  Applications  for  proposal  .«hould 
designate   the   schedule   desired   by   number. 


North  Central 

CONSTANTINE.  MICH. — The  Town.ship 
Board  has  granted  the  Indiana  &  Michigan 
Electric  Company  a  15-year  franciii.se,  sub- 
ject to  approval  of  the  voters,  to  erect  a 
transmission  line  along  the  south  river  road 
from  Mottville  Township  line  to  Constantine. 
The  Constantine  Hydraulic  Company  has 
made  arrangements  to  secure  electricity 
from  the  Indiana  &  Michigan  Electric  Com- 
pany for  auxiliary  purposes. 

ESCANABA,  MICH. — Extensions  to  the 
municipal  electric-lighting  system  are  un- 
der  consideration. 

ROCHESTER,  MICH.  —  The  Detroit 
T"nited  Railway  Company  has  purchased  a 
site  at  its  Lake  Orion  junction.  1  mile 
north  of  Rochester,  on  which,  it  is  reported, 
it  will  erect  next  season  a  new  power  house 
and  car  barns. 

SPRINGWELLS.  MICH.— Bids  will  be  re- 
ceived at  the  office  of  Dr.  Alfred  W.  Holmes, 
treasurer.  Springwells.  Until  Dec.  11  for 
construction  of  school  building  in  .School 
District  No.  3.  including  heating,  electric 
wiring  and  plumbing.  Copies  of  specifica- 
tions may  be  obtained  at  the  office  of  Ed- 
ward C.  Van  Leyen,  architect.  Union  Trust 
Building,  Detroit. 

BELPRE,  OHIO. — The  Town  Council  has 
granted  the  Kanawha  Traction  &  Elecctric 
Uomi)anv  of  Parkersburg,  W.  Va.,  a  fran- 
chise to  install  and  operate  an  electric- 
light    and    power    system    in    Belpre. 

CLEVELAND,  OHIO — Bids  will  be  re- 
l■'•i^•ed  at  the  office  of  the  commissioner  of 
purchases  and  supplies.  City  Hall,  Cleve- 
1.1  nd,  until  Nov.  29  for  two  50-kw,  alter- 
nating-current turbo-generators  for  the  dc- 
jiariment  of  public  utilities,  division  of 
'.vater.  Specifications  may  be  obtained  upon 
ipplication  to  the  commissioner  of  water, 
Horn  211,  City  Hall. 

COLI'MBUS.  OHIO — The  installation  of 
a  new  lighting  system  in  the  Capitol  Build- 
ing is  contemplated  by  the  State  House  Com- 
ir.ision. 

COLUMBUS.  OHIO. — The  board  of 
trustees  of  th^  Ohio  State  University  will 
ask  the  State  Legislature  for  an  appropria- 
tion of  $200,000  for  construction  of  another 


1078 


ELECTRICAL    WORLD 


Vol.  68,  No.  22 


power   house   on    the   Dhio   State    I'lilvepNitv 
campus. 

FOSTORIA,  OHIO  riaii.s  liave  been  a))- 
proved  by  the  City  Oounoil  for  equipidnK 
thfc  waterworks  plant  lor  electrical  opera- 
tion, at  a  cost  or  about  .f4,000. 

POUT  CLINTON,  OHIO.  —  Arrange- 
ments have  been  made  by  the  Matthew 
Engineering  Company,  which  manufacture 
electric-lighting  i)lants.  to  move  to  San- 
clu.sky,  Ohio,  where  it  will  equip  a  plant. 

RADNOR,  OHIO—Bids  will  be  received 
at  the  ollice  of  the  clerk  of  the  Board  of 
Education  of  Radnor  special  .school  district 
at  Jladnor,  Ohio,  until  Dec.  9  for  furnishing 
material  and  erecting  a  transmission  line 
and  transformer  stations  for  serving  the 
centralized  school  building  of  said  district 
with  electricity  for  lamps  and  motors 
Energy  is  to  be  supplied  by  the  Columbus 
Delaware  &  Marion  Railway  Company  from 
Its  station  at  Radnor.     R.  W.  Jones  is  clerk 

^  ^«^..A^-f A^y^'  OHIO— Bonds  to  the  amount 
of  !!;60,000  have  oeen  voted  for  the  exten- 
sions and  remodeling  the  municipal  electric- 
light  plant. 

TOLKDO.  OHIO— The  new  building  of 
the  La  Salle  &  Koch  Company  of  Toledo 
now  under  construction,  will  be  equipped 
with  an  electric-light  and  power  plant 
To  carry  out  the  plan  of  forced  ventilation' 
66  motors  will  be  distributed  throughout 
the  building.  Contracts  for  wiring  and  in- 
slabation    of    fixtures    have    not    yet    been 

WARREN,  OHIO— The  Trumbull  Public 
Service  Company  of  Warren  has  closed  a 
contract  with  the  Trumbull  Steel  Company 
to  furnish  additional  power  and  is  now  nlan- 
ning  to  remodel  its  plant  and  increase  the 
output  of  same. 

GEORGETOWN,  KY.— Bonds  to  the 
amount  of  $100,000  have  been  voted  for 
the  installation  of  a  municipal  electric- 
iight  plant  and  water-works  system  Thp 
service  i.s  now  furnished  by  the  George- 
town  Water,   Gas.  Electric  &  Power  Com- 

HODGENVILLE,  KY.— The  Hodgenville 
ilfo\\oft  Company  is  planning  to  instaU  a 
2400-volt  generator  in  the  spring,  and  will 
replace    the   present    220-volt    direct-current 

s'erVio?     ^rJ^^.     "°-''°J^     alternating-current 
service.      The    generator,    it     s    understood 
has  been  purchased.  uei»i.oou, 

P.Tw.v'^A^^'t^'^^^'  IND.-The  Board  of 
T??,,Hnii  ^°'l^s  ha,s  instructed  Prank  M. 
Randall,  city  engineer,  to  prepare  plans 
for  the  installation  of  an  ornamental  light- 
ing syptem   in  Harrison   Street. 

ALLENDALE,  ILL — The  installntinn  /^^' 
an  electric-light'  plant  in  llIendaiL  s  „"" 
der  consideration.  Mr.  Greathouse  of  West 
Salem    is    reported    interested. 

C«^"J?;^^T^'  J^L— City  Commissioner  of 
?h%i  ^^"d  Electrici ly  Keith  has  announced 
that    he    proposes    to    ask   the    City    Council 

Is-'^ffn'^fn'l.Ti*?  ^^P^"'^  $2,.517,100  of  the 
?3  .oO.OOO  bond  issue,  voted  last  June  for 
extensions  to  the  street-lighting  sytem  in 
000-  °wr[i'"^  districts:  Northwest,  $?40,- 
Av.  nu^^  I9 .  dZ^''''%r  1633.000  ;  Emerald 
«^,'fl  Av,-  *^*'^°A'  Wabansia,  $144,200- 
South  Chicago.   $845,200,  and  general,  $30,: 

CHICAGO.  ILL.— Preparations  are  beine 
made  to  establish   a  central   manu^actur  nl 

Ashl'^nS'a^ndV'r^-"'"^*^  Street  betwee^ 
Asniand  and  Western  avenues,  which  will 
involve  an  ultimate  expenditure  of  approxi- 
mately $20,000,080.  The  nucleus  of  the 
community  will  comprise  three  buildings 
a  union  freight  station,  a  cold  storage 
warehouse  and  a  central  power  plant  uwn 
wm'^  he"^  wit>,^='"  already  been  "^^farted^r 
wi  1  be  within  the  next  month  These 
buildings  will  cost  about  $1,645  000.  Work 
^ll-^^^.'u  °"  ^""^  "^^  central  power  plant 
within  the  next  thirty  days,  and  will  be 
equipped  with  sprinkler  tanks  with  a  ca 
pac.ty  of  more  than  200,000  lal^  high! 
pressure    pumps,    hot    water    heater.s,    cfke 

ties  Thi^hnfi^r'"-"  ^K  °^^^''  modern 'facUi! 
T^i'  ^^11  fU'''^l>"f^  Will  cost  about  $250,000 
^  Cross  Rov^'i^  building  has  been  leksed 
twemy  yeS-s?^  ^   Saunders  for  a   period   of 

LOyiNGTON,  ILL.— Plans  are  being 
considered  for  improvements  to  the  munici- 
pal electric-light  plant. 

ti^^H^^  STERLING,  ILL.- The  installa- 
M«^,r,?  Q^t  municipal  electric-light  plant  in 
Mount    Sterling    is    under    consideration 

NASHVILLE,  ILL.— The  Saline  Electric 
Company  of  St.  Louis,  Mo.,  it  is  reported, 
has  purchased  the  local  electric-light  plant 
and  ice  factory,  owned  by  K.  A.  Steinhauser.' 

PAXTON,  ILL.— The  City  Council  is  con- 
Gsdering  plans  for  the  installation  of  an 
ornamental  lighting  system  in  Market 
Street. 

SAVANNA,  ILL.— The  Peoples  Gas  & 
Electric  Company  contemplates  the  instal- 
lation of  a  500  kva.  turbo-generator,  with 
condensing    equipment    in    the    spring.     The 


conipany  is  now  erecting  a  three-phase  elec- 
tric transmission  line  to  Mount  Carroll,  a 
distance  of  12  miles,  where  it  will  sell 
energy  in  bulk  to  the  Mount  Carroll  Elec- 
tric Light  Conipany.  The  electric  generat- 
ing plant  ill  Mount  Carroll  will  be  closed 
down. 

WINTHROP  HARBOR,  ILL.— Plans  are 
being  considered  by  the  Village  Board  for 
the  installation  of  an  electric-lighting  sys- 
tem. 

ALLENTON,  WIS.— The  local  electric- 
light  i)lant  has  been  purchas(;d  by  a  large 
utility  company,  operating  in  this  section, 
which  also  has  jiurchased  the  system  at 
Theresa  and  Elmira.  Tran.smi.ssion  lines 
are  being  erected  to  the  two  latter  places 
and  will  probably  be  extended  to  Allenton. 
BANGOR,  WIS. — Bids  will  be  received 
by  the  Board  of  Education  of  Bangor  until 
Dec.  7,  for  construction  of  school  building. 
Separate  bids  to  be  submitted  on  electric 
wiring,  plumbing,  etc.  Plans  are  on  file 
with  Chandler  &  Park,  Architects,  Racine, 
Wis.,  and  Henry  Soltan,  clerk  of  board, 
Racine. 

BURLINGTON,  WIS. — The  Wisconsin 
Gas  &  Electric  Company  is  planning  to  ex- 
tend its  electric  transmission  lines  to  the 
south   shore  of  Brown's  Lake. 

CAMPBELLSPORT,  WIS.— The  Wiscon- 
sin Gas  &  Electric  Company  of  Kenosha 
has  petitioned  the  Railroad  Commission  for 
permission  to  issue  $G,500  in  capital  stock 
and  $7,500  in  bonds,  the  proceeds  to  be 
used  to  acquire  the  property  of  the  Camp- 
bellsport  Electric  Light  &  Power  Company. 
MAYVILLE,  WIS. — The  capital  stock  of 
the  Northwestern  Light  &  Power  Company 
of  Milwaukee,  which  owns  the  Mayville  elec- 
tric plant,  has  been  increased  from  $5,000 
to  $35,000.  Extensions  and  improvements 
to  the  local  system  are  under  consideration. 
PI.  J.  Schlesinger  is  president. 

MILWAUKEE.  WIS. — Plans  are  being 
considered  for  the  Installation  of  a  new 
lighting  system  in  the  city  hall  next  year. 

MILWAUKEE,  WIS. — The  contract  for 
electric  wiring  of  a  factory  building  (five 
stories  high.  60  ft.  by  120  ft.)  owned  by 
Briggs  &  Stratton,  258  Broadway,  Mil- 
waukee, has  been  awarded  to  Renss  & 
Beyer  Electric  Company,  55  Oneida  Street, 
Milwaukee.  The  cost  of  the  building  is  esti- 
mated  at    $110,000. 

PORTAGE,  WIS. — Plans  are  being 
prepared  by  the  Southern  Wisconsin  Power 
Company,  First  National  Bank  Building, 
Milwaukee,  for  the  construction  of  a  power 
plant  In  Portage.  The  proposed  plant  will 
have  an  output  of  15.000  kw.  Woodmansee 
&  Davidson,  208  South  La  Salle  Street,  Chi- 
cago, 111.,  are  engineers. 

VALDERS.  WIS. — The  general  contract 
for  construction  of  creamery  (one  storv, 
110  ft.  by  215  ft.)  for  the  Wisconsin  Con- 
densed Milk  Company  in  Valders  has  been 
awarded  to  W.  W.  Oeflein  of  North  Mil- 
waukee. Earl  P.  Miller,  Dempsey  Building, 
Manitowoc,  Is  architect. 

WHITEWATER,  WIS. — The  Council  is 
considering  the  installation  of  an  ornatnen- 
tal  lighting  system  in  the  business  district 
of  the  city. 

WINDSOR,  WIS. — The  Wisconsin  Power 
Company  is  reported  to  have  been  granted 
a  franchise  to  erect  an  electric  transmis- 
sion line  through  the  township  of  Windsor. 
The  proposed  line  will  probably  be  extended 
from  Dane  or  Portage  so  as  to  furnish  elec- 
trical service  in  the  villages  of  Windsor. 
De  Forest,  Morrisonville,  Arlington  and 
Poynette. 

ARLINGTON,  MINN.- The  village  of 
Arlington. is  considering  changing  the  mu- 
nicipal electric-light  plant  from  direct  to 
alternating  current.  John  Luhring  is  su- 
perintendent. 

ELY,  MINN. — Preparations  are  being 
made  by  the  Kawishiwi  River  Power  Com- 
pany, recently  organized,  for  the  construc- 
tion of  a  hydroelectric  power  plant  to  de- 
velop about  7000  hp.  Thomas  W.  Orbison 
of  Appleton,   Wis.,   is   engineer. 

HENDRICKS,  MINN. — Bids  will  be  re- 
ceived by  the  Hendricks  School  Board 
District  No.  64  until  Dec.  15  for  construc- 
tion of  a  brick  high  and  grade  school  build- 
ing, including  steam  heating,  electric  wir- 
ing, fan  ventilation,  etc  Plans  are  on  file 
with  H.  Edward  Walker,  Architect,  202 
Lumber  Exchange  Minneapolis.  Minn.,  and 
A.  L.   Swenson,   Clerk,  Henderson. 

McINTOSH.  MINN.— The  local  electric- 
light  plant,  owned  by  Anton  Jensen,  was 
recently  damaged  by  fire. 

NEW  FOLDEN,  MINN. — The  installa- 
tion of  an  electric-light  plant  in  New  Pol- 
den,  to  cost  about  $3,500,  is  under  consid- 
eration. 

NEW  ULM,  MINN.- A  number  of  ex- 
tensions are  contemplated  to  the  municipal 
electric-lighting   system. 

ROCHESTER.  MINN. — Plans  are  being 
prepared  for  extending  the  St.  Paul   South- 


ern Electric  Railway  to  Rochester,  thence 
to  Cresco,  Iowa.  E.  C.  Hackett  of  Roches- 
ter has  charge  of  the  proposed  work. 

VIRGINIA,  MINN.— The  Great  North- 
ern I'ower  Company  is  building  an  addi- 
tion to  its  local  iilaiit,  and  is  also  contem- 
plating the  erection  of  a  ()G,000-volt  electric 
transmission  line  from  Thomson  to  Vir- 
ginia. 

WADENA,  MINN. — Work  has  begun  on 
changing  the  system  of  the  municipal  elec- 
tric-light plant  from  direct  to  alternating 
current.  About  one-third  will  be  changed 
this  year  and  will  continue  each  year  until 
the  entire  system  is  completed.  The  work 
will  include  new  transformers,  etc.  ;  also  a 
change  of  a  number  of  motors,  meters  and 
appliances.  James  Misner  is  superintend- 
ent. 

ALGONA,  IOWA. — The  purchase  of  a 
200-kva.,  2300-volt  generator  and  an  oil 
engine  for  the  municipal  electric-light  plant 
is  under  consideration.  A  deep-well  pump 
will  also  be  installed  next  spring. 

BRITT.  IOWA. — The  Britt  Light  & 
Power  Company  contemplates  the  purchase 
of  a  new  100-hp  return  tubular  boiler  to 
replace  the  one  now  in  use. 

CEDAR  RAPIDS,  IOWA— The  Board  of 
Railroad  Commisioners  has  granted  the 
Iowa  Electric  Company  permission  to  erect 
and  reconstruct  electric  transmission  lines 
on  certain  roads  and  highv/ays  in  Delaware 
County. 

CEDAR  RAPIDS,  IOWA — The  Iowa  Rail- 
way &  Light  Company  is  building  a  hydro- 
electric power  plant,  located  at  First  Street, 
East  Avenue  and  River,  to  cost  about  $90,- 
000.  The  Fargo  Engineering  Company  of 
Jackson.  Mich.,  has  charge  of  the  engineer- 
ing work. 

CEDAR  RAPIDS,  IOWA— The  Board  of 
Railroad  Commissioners  have  granted  the 
Iowa  Electric  Company  a  franchise  to  erect 
and  maintain  an  electric  transmission  line 
from  Herndon  to  the  towns  of  Guthrie 
Center,  Menlo,  Casey  and  Adair  to  supply 
electricity  for  lamps,  heaters  and  motors  in 
cities,  towns  and  rural  communities  along 
the  proposed  line. 

DELHI,  IOWA — The  Iowa  Electric  Com- 
pany has  been  granted  a  franchise  by  the 
Board  of  Railroad  Commissioners  of  Iowa 
to  erect  an  electric  transmission  line  from 
Delhi  to  Oneida  and  Worthington  to  supply 
electricity  to  cities,  towns  and  rural  com- 
munities along  the  proposed  line. 

FORT  MADISON,  lOWA.^The  construc- 
tion of  an  electric  railway  from  Fort  Madi- 
son to  Keokuk  via  Nauvo,  and  probably  to 
Quincy,  111.,  is  reported  under  considera- 
tion. J.  M.  Fi.sher  of  Nauvo  is  said  to  be 
interested    in   the   project. 

IOWA  CITY,  IOWA. — Bids  will  be  re- 
ceived by  A.  J.  Hertz,  Secretary  of  School 
Board  of  the  Independent  School  District 
of  Iowa  City,  at  the  office  of  G.  L.  Lock- 
hart,  architect,  1201/2  East  Washington 
Street,  Iowa  City,  until  Dec.  7  for  con- 
struction of  three  school  buildings.  Sep- 
arate bids  to  be  submitted  on  general 
construction,  heating  and  ventilating,  elec- 
trical work,  manual  training  and  domestic 
science  equipment,  gymnasium  equipment 
and  seating  for  each  building.  Plans  are 
on  file  at  the  office  of  the  Secretary  of  the 
Board,  Iowa  City,  and  at  the  office  of  G.  L. 
Lockhart,  architect,  Endicott  Building,  St. 
Paul,  Minn. 

LE  MARS,  IOWA— Steps  have  been  taken 
to  organize  a  company  to  install  an  elec-. 
trie  lighting  plant  in  Le  Mars.  A  franchise 
has  not  yet  been  secured.  C.  E.  Flaugher 
is   interested. 

PLYMOUTH,  IOWA. — Bonds  to  the 
amount  of  $7,000  have  been  voted  for  the 
installaition  of  an  electric  lighting  system. 
It  is  proposed  to  erefct  an  extension  to  the 
transmission  line  of  the  Peoples'  Gas  & 
Electric   Company   of   Mason   City. 

WEBSTER  CITY,  IOWA. — Improvements 
are  contemplated  to  the  municipal  electric- 
light  and  water  plant,  including  the  instal- 
lation of  a  500-kw.  steam  turbine,  a  250-hp 
boiler  and  a  Taylor  stoker. 

ATLANTA,  MO. — A  company  has  been 
organized  to  establish  an  electric-lighting 
system  in  Atlanta.  Energy  will  be  sup- 
plied by  the  municipal  electric  plant  at 
Macon.  C.  F.  Thudium  is  superintendent  of 
the  Macon  plant. 

KANSAS  CITY,  MO. — Plans  are  being 
prepared,  it  is  reported,  for  the  construction 
of  a  new  power  plant,  to  cost  about  $3,000,- 
000,  for  the  Kansas  City  Light  &  Power 
Company. 

KENNETT,  MO. — The  property  of  the 
Missouri  &  Southeastern  Utilities  Company, 
consisting  of  six  electric  light  and  power 
plants  at  Caruthersville,  Hayti  and  Ken- 
rett,  in  Missouri  and  Blytheville,  Rector  and 
Piggott,  in  Arkansas,  has  been  purchased 
by  John  H.  Watkins,  of  New  York,  N.  Y. 

KIRKWOOD.  MO. — The  Board  of  Alder- 
men   has    approved    a    recommendation    for 
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improvements  to  the  municipal  electric-light 
plant,  involving  an  expenditure  of  about 
$8,000. 

ST.  JOSEPH,  MO.— I'lan.s  are  being  con- 
sidered by  the  Parlt  Board  for  securing 
electricity  for  lighting  the  boulevards  of  the 
city.  It  is  proposed  to  use  ornamental  stand- 
ards. The  lamps  for  the  ornamental  light- 
ing system  will  require  alternating  current ; 
at  present  the  municipal  electric  plant  sup- 
plies only  direct  current.  Conduits  have  al- 
ready been  laid  along  Noyes  Boulevard  and 
contracts  were  recently  let  for  conduits  and 
cable  for  Boulevard  A. 

SEDALIA,  MO. — The  Sedalia  Light  & 
Traction  Company  has  petitioned  the  Pub- 
lic Service  Commission  for  permission  to 
issue  $29,400  in  securities,  the  proceeds  to 
be  used  to  reimburse  the  company  for  ex- 
penditures already  made.  Additional  im- 
provements are  also  contemplated  by  the 
company. 

SHERIDAN,  MO. — The  installation  of  a 
municipal  electric-light  plant  in  Sheridan 
is    under    consideration. 

SPRINGFIELD.  MO. — At  an  election  to 
be  held  Dec.  12  the  proposal  to  issue  $400,- 
000  in  bonds  to  establish  a  municipal  elec- 
tric-light plant  will  be  submitted  to  the 
voters. 

CALVIN,  N.  D. — The  installation  of  an 
electric-lighting  system  in  Calvin  is  under 
consideration.  The  cost  is  estimated  at 
$3,r)00. 

HARTFORD,  S.  D. — The  Hartford  Light 
&  Power  Company  is  extending  its  trans- 
mission lines  to  Colton  and  Huntimer 
Siding,  a  distance  of  4  miles,  to  supply 
electrical   service  in   those   towns. 

BERTRAND,  NEB. — At  an  election  held 
recently  the  proposal  to  issue  $11,000  in 
bonds  for  the  installation  of  an  electric- 
lighting  system  was  carried. 

BERLIN,  NEB. — Work  has  started  on  the 
construction  of  a  garage  and  electric-light 
plant  for  W.  H.  Ireland  of  Berlin,  to  cost 
about  $9,000.  J.  G.  Gardner,  519  Bankers 
Life  Building,  Lincoln,  Neb. 

CORTLAND,  NEB. — The  Council  has  ap- 
pointed a  committee  to  secure  estimates  of 
cost  of  the  installation  of  a  municipal  elec- 
tric-light plant  in  Cortland. 

HAVELOCK,  NEB.— Bids  will  be  re- 
ceived by  the  board  of  education  of  Have- 
lock,  until  Dec.  8  for  the  construction  of  a 
high  school  building,  including  steam  heat- 
ing, electric  wiring,  etc.,  to  cost  about  $7r),- 
000.  W.  F.  Gernandt,  Keeline  Building, 
Omaha,  is  architect. 

OMAHA,  NEB. — The  American  Electric 
Company  of  Omaha,  has  been  awarded  the 
contract  for  the  fire-alarm  system  at  the 
new  plant  of  Morris  &  Company  at  the 
south  side  ;  also  the  contract  for  the  orna- 
mental lighting  at  the  new  hospital  on  the 
University  of  Nebraska  Medical  College 
campus  in  Omaha. 

HIAWATHA,  KAN. — The  installation  of 
an  additional  Diesel  engine  to  cost  about 
$26,000,  in  the  municipal  electric-light  plant 
is  under  consideration. 

MULLINVILLE,  KAN.— An  election  will 
aoon  be  held  to  submit  to  the  voters  the 
proposal  to  issue  bonds  for  the  installation 
of  a,  municipal  electric-light  plant.  The 
City  Council  is  considering  a  proposition 
submitted  by  the  city  of  Greensburg  to  sup- 
ply energy  to  operate  the  system. 

MUNDEN,  KAN. — Preliminary  plans  are 
being  prepared  for  the  construction  of  a 
n.unicipal  electric-light  plant  in  Munden. 
The  proposal  to  issue  bonds  for  the  pro- 
posed plant  will  be  submitted  to  the  voters 
on  Dec.   1. 

WICHITA,  KAN. — Bids  will  be  received 
by  John  T.  Hessel,  chairman  of  the  county 
commissioners  of  Sedgwick  County,  Wichita, 
until  Dec.  11  for  the  erection  of  the  Sedg- 
wick County  Jail  and  attached  residence, 
to  be  erected  on  the  present  court  house 
site  in  Wichita.  Separate  bids  to  be  sub- 
mitted on  heating  apparatus,  steel  cell 
work,  cooler,  electric  elevator,  plumbing 
work,  kitchen  and  laundry  equipments. 


LITTLE  ROCK,  ARK. — The  Prairie  Light 
&  Development  Company,  recently  incorpor- 
ated with  a  capital  stock  of  $500,000,  pro- 
po.ses  to  supply  electricity  (primarily)  for 
cotton  gins,  rice  mills  and  rice  pumping 
plants ;  also  to  erect  transmission  lines  to 
transmit  electricity  from  Little  Rock  to 
Lonoke,  Carlisle,  Hazen,  Devail  Bluff  and 
vicinity ;  later  transmission  lines  will  proo- 
ably  be  erected  to  Benton,  Conway  and 
ICngland  ;  distributing  system  will  be  erected 
in  cities.  The  company  will  purchase  energy 
from  the  Little  Rock  RaiUvay  &  l-^lectric 
Company.  S.  R.  Morgan  of  Little  Rock, 
Ark.  ;  J.  R.  Perkins  of  St.  Louis,  Mo.,  and 
K.  C).  Lehn  of  Chicago,  111.,  are  among  the 
incorporators. 

ALEXANDRIA,  LA. — The  Chamber  of 
Commerce  is  considering  the  question  of 
■establishing  an  ornamental  lighting  system 
on  Second  and  Third  Streets. 

MARLOW,  OKLA. — Bids  will  be  received 
by  the  city  clerk.  City  Hall,  Marlow,  until 
Dec.  4  for  watei-works  system  as  follows: 
One  250-hp.  engine  (this  may  be  steam  or 
may  be  of  some  other  type  of  prime  mover). 
If  steam,  then  one  boiler  of  suflicient  size 
to  supply  the  above  engine,  together  with 
heater,  pumps,  valves,  gages  and  all  acces- 
sories for  a  complete  installation  ;  one  180- 
kva.,  60-cycle,  three-phase,  2300-volt  alter- 
nator with  exciter.  The  alternator  may  be 
directly  connected  or  belted ;  one-panel 
switchboard,  equipped  with  all  instruments  ; 
one  deep-well  pump,  capable  of  lifting  100 
gal.  per  minute  300  ft.,  including  all  piping 
and  connections ;  one  motor  to  drive  the 
above  pump,  one  pump  capable  of  supplying 
the  mains  500  gal.  per  minute  against  a 
200  ft.  head,  and  one  motor  to  operate  the 
above  pump  ;  19,000  ft.  of  4-in.  water  pipe, 
Ore  hydrants,  etc.  Bids  may  be  submitted 
on  all  or  any  part  of  the  work.  George  T. 
I'utty  is  mayor. 

MORRISON,  OKLA. — An  election  will 
soon  be  held  to  submit  the  proposal  to  ap- 
propriate $7,000  for  the  Installation  of  an 
electric-lighting  system  and  $18,000  for 
water-works   to  the  voters. 

OKMULGEE,  OKLA. — The  city  of  Okmul- 
gee is  asking  for  bids  for  the  installation 
of  <'an  electrically-driven  pump,  directly 
';onnected,  with  a  capacity  of  1100  gal.,  to- 
gether with  11,240  ft.  of  10-in.  pipe,  and  a 
2300-volt,  60-cycle  motor. 

DALLAS,  TEX. — The  Dallas  Southwest- 
ern Traction  Company  is  planning  to  begin 
work  soon  on  the  construction  of  its  pro- 
posed electric  railway  from  Dallas  to  Eagle 
Ford.  Later  the  railway  will  be  extended 
to    Grand   Prairie    and   (jleburne. 

D'HANNIS,  TEX. — The  installation  of  a 
municipal  electric-lighting  plant  in  D'Han- 
nis    is    under    consideration. 

HOUSTON,  TEX. — The  Houston  Lighting 
&  Power  Company,  it  is  reported,  contem- 
plates enlarging  its  light  and  power  plant. 

LAREDO,  TEXAS — August  C.  Richter  of 
Laredo,  it  is  reported,  would  like  to  receive 
estimates  of  cost  for  an  electric-lighting 
plant  with  storage  batteries  for  a  $70,000 
.store  building. 

SAN  ANTONIO,  TEX. — A  large  amount 
of  electrical  equipment  will  be  required  for 
the  motion  picture  suburb  (to  be  called 
Gotham  City)  which  the  Gotham  Film  Cor- 
poration of  New  York,  N.  Y.,  is  to  build  in 
San  Antonio.  The  general  contract  for  the 
construction  of  the  proposed  city  has  been 
awarded  to  J.  P.  McDona.ld  of  Austin,  for 
$350,000. 


Southern  States 

COMMERCE.  GA.- — The  city  of  Commerce 
will  receive  bids  until  Dec.  4  for  $10,000  5 
per  cent  electric  light  bonds.  C.  A.  Goodin, 
clerk  and  treasurer. 

LAKE  BUTLER,  FLA. — Bonds  to  the 
amount  of  $10,000  have  been  voted  for  the 
installation  of  an  electric-lighting  plant. 

MONROEVILLE,  ALA. — A  waterpower 
development  on  a  creek,  3  or  4  miles  from 
Monroeville,  to  supply  electricity  here  and 
possibly  to  several  other  towns  is  under 
consideration.  The  cost  is  estimated  at 
from  $30,000  to  $40,000.  L.  J.  Bugg  is  in- 
terested. 


Pacific  States 

CASHMERE,  WASH. — The  City  Council 
is  considering  the  proposal  to  create  a  bond 
issue  of  $50,000  to  provide  funds  for  the 
construction  of  a  hydroelectric  power  plant 
on  the  Wenatchee  River.  Plans  have  been 
prepared  for  a  plant  to  develop  1000  hp. 
O.  M.  Carter  is  superintendent  of  the  water 
and   light  department. 

SEATTLE,  WASH. — The  Puget  Sound 
Traction,  Light  &  Power  Company,  and 
subsidiary  companies,  it  is  reported,  con- 
tetnplate  an  expenditure  of  $1,250,000  for 
improvements  and  extensions  to  their  sys- 
tems. 

SEATTLE.  WASH. — The  City  Council 
has  passed  an  ordinance  granting  the  Postal 
Telegrpah  Cable  Company  a  franchise  to 
construct  and  operate  underground  conduits, 
cables,  etc.,  and  overhead  wires  for  local 
and   long  distance  telephone   service. 

SEATTLE,  WASH. — The  Commissioners 
of  the  Port  of  Seattle  have  decided  to  hold 
an  election  on  Dec.  2  to  vote  on  the  proposal 
to  issue  $450,000  in  bonds  to  construct  a 
belt  line  along  the  water  front,  to  connect 
various  public  docks,  car  shops,  etc.,  at 
Si>okane  Street.  G.  L.  Nicholson  is  chief 
engineer. 

SEATTLE.  WASH, — The  City  Council 
has    passed    an    ordinance    authorizing    the 


purchase  of  all  lots  adjoining  the  present 
steam  au.xiliary  steam  ix)wer  plant  on  Lake 
Union,  to  be  used  as  a  site  for  the  erection 
of  an  addition  to  the  present  power  house. 
It  is  proposed  to  double  the  present  output 
of  the  plant. 

SEATTLE,  WASH. — The  Nepage  Mc- 
Kenney  Coiripany,  Armour  Building,  Seat- 
tle, and  also  maintaining  oltices  in  Port- 
land, Ore.,  has  secured  the  contract  for  in- 
stalling electric  wiring  in  seven  vessels  un- 
der construction  by  the  Willamette  Iron  & 
Steel  Works  of  Portland,  which  will  involve 
an  expenditure  of  about  $90,000.  The  com- 
pany has  also  secured  the  contract  for  elec- 
trical work  in  connection  with  the  new  post 
office  at  Vancouver,  Wash. 

SUNNYSIDE,  WASH. — The  Town  Coun- 
cil has  granted  the  Pacific  Power  &  Light 
Company  of  Portland,  Ore.,  a  50-year  fran- 
chise to  construct  and  operate  an  electric- 
lighting  system  in  Sunnyside.  The  present 
arc-lamp  and  street-lighting  system  will  be 
replaced  with  tungsten  lamps  ;  500-watt 
lamps  to  be  used  in  the  business  district 
and  100-watt  lamps  in  the  residence  section 
of  the  town. 

PORTLAND,  ORE. — C.  E.  Cleveland, 
principal  of  the  Portland  Boys'  School  of 
Trades,  has  announced  his  intention  of  in- 
stalling a  power  plant  designed  especially 
for  giving  instruction  in  operative  engi- 
neering, to  enable  the  students  to  co-operate 
with  outside  agencies  in  testing  mechanical 
appliances  relating  to  electric  and  other 
power  work. 

ROSEBURG,  ORE. — The  contract  for  the 
electrical  work  in  connection  with  the  con- 
struction of  the  Roseburg  High  School  (to 
cost  $90,000)  has  been  awarded  to  the 
Miller-Hall  Electrical  Company  of  Portland, 
Ore. 

FRESNO,  CAL. — The  construction  of  an 
irrigation  system,  including  motor-driven 
pumps,  etc.,  for  a  200-acre  tract  near  Kings 
River,  to  cost  about  $100,000,  is  under 
consideration  by  Jefferson  J.  Graves  and 
Walker  C.  Graves,  Merchants  National 
Bank  Building,  San  Francisco. 

SAN  FRANCISCO,  CAL. — Bids  will  be 
received  at  the  office  of  the  depot  quarter- 
master, United  States  Army,  San  Francisco, 
Cal.,  until  Dec.  8  for  furnishing  the  follow- 
ing supplies:  100  lb.  insulating  tape,  50  lb. 
insulating  tape,  four  switchboard  ammeters, 
30  lamp  guards,  one  indicator,  24  battery 
jars,  144  battery  parts,  20  parts  for  Vulcan 
ice  machine,  144  parts  for  Vulcan  ice  ma- 
chine, one  voltmeter,  one  voltammeter,  200 
ft.  copper  wire,  70  lb.  friction  tape,  58  lb. 
insulating  tape,  etc.  For  further  infor- 
mation address  Col.  John  T.  Knight,  de- 
partment quartermaster. 

SAN  FRANCISCO,  CAL. — The  Pacific 
Gas  &  Electric  Company  has  petitioned  the 
Railroad  Commission  for  permission  to  ex- 
pend $2,250,000  for  extensions  and  improve- 
ments to  its  system,  of  which  the  proceeds 
of  $1,850,000  will  be  used  for  the  construc- 
tion of  a  hydroelectric  plant  on  South  Yuba 
River.  The  company  is  planning  to  expend 
about  $225,000  in  enlarging  its  irrigation 
system  in  Placer  County,  utilizing  the  water 
from  Lake  Spaulding  after  it  has  served 
to  generate  power.  A  high-tension  trans- 
mission line  to  Stockton,  78  miles  long,  is 
being  erected,  giving  the  company  a  dupli- 
cate line.  The  company  will  take  over  the 
Oro  Electric  Corporation  of  Oroville  Jan.  1. 

SAN  LUIS  OBISPO,  CAL. — Preparations 
.are  being  made  by  the  Midland  Counties 
Public  Service  Corporation,  controlled  by 
the  San  Joaquin  Light  &  Power  Company 
of  Fresno,  for  extension  of  its  transmission 
lines  in  various  parts  of  San  Luis  Obi.spo 
and  Santa  Barbara  Counties.  Arrange- 
ments, it  is  reported,  have  been  made  for 
ereriting  a  branch  line  to  Avila  and  later 
energy  will  be  supplied  to  the  towns  of 
Morro,  Caucos  and  Cambria.  The  San 
Joaquin  company  is  reported  to  have  ap- 
propriated $300,000  for  additions  to  the 
service. 

MACKAY,  IDAHO — The  Mackay  Light 
&  Power  Company  is  contemplating  extend- 
ing its  transmission  line  to  Pioneer. 

POCATELLO,  IDAHO — The  I'ocatello 
Traction  &  Interurban  Company  of  Pocatello 
is  contemplating  the  construction  of  an 
electric  railway  from  Preston  to  Yellow- 
stone. C.  G.  Haynes  of  Blackfoot  is  inter- 
ested. 

COALVILLE,  UTAH — The  City  Council 
has  authorized  the  sale  of  the  municipal 
electric-light  plant  to  the  Utah  Power  & 
Light  Company  of  Salt  Lake  City,  at  $7,250. 
The  Utah  company  will  reconstruct  the  line 
through  the  city  and  connect  it  with  its 
transmission  line  runing  from  Devil's  Slide 
to  Park  City.  The  city  has  entered  into 
a  contract  with  the  company  for  street- 
lighting. 

SALT  LAKE  CITY,  UTAH— The  capital 
stock  of  the  Utah  Power  &  Light  Company 
has  been  increased  from  $45,000,000  to  $60,- 
000,000.  The  company,  it  is  reported,  con- 
templates   extensive    developments,    consist- 
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iiij?  iliicfly  in  furnisliing  energy  to  railroads 
anil  electric  furnaces  of  iron  smelters.  The 
eiiuipping  of  the  Saltuir  railway  for  elec- 
trical operation  next  summer  will  call  for 
a  large  power  contract ;  the  electrification 
of  the  BiiiRham  &  Garfield  Uailroad  and  the 
jjeneral  operation  of  the  Utah  Copper  Mine 
by  electricity  is  under  consideration. 

SANTA  FE,  N.  M.— Bids  will  be  received 
it  the  ortice  of  the  Itio  drande  Light,  Heat 
i»i  Fower  Company,  119  South  Fourth  Street, 
Philadelphia,  I'a.,  until  Jan.  2,  1917,  for 
furnishing  material  and  labor  necessary  to 
construct  a  hydroelectric  development  lo- 
cated at  the  mouth  of  the  White  Hock  Can- 
yon of  the  Rio  Grande  in  New  Mexico.     The 


site  is  located  about  20  miles  west  of  Santa 
Fe  and  appio.\iinately  46  mile.s  north  of 
Albuquerque.  The  project  consists  of 
building  a  hollow  concrete  dam,  maximum 
neight  !.').">  ft.,  and  total  length  625  ft. 
I'ower  house  to  be  located  on  downstream 
side  of  the  dam,  160  ft.  by  54  ft.  ;  penstocks 
S  ft.  in  diameter.  The  initial  installation 
will  con.=!ist  of  two  .^OOO-hp.  units,  ultimately 
five.  Copies  of  plans  and  specifications  may 
be  obtained  from  A.  G.  Hillberg,  engineer, 
I'ark  liow  Building,  New  York,  N.  V.,  upon 
deposit  of  $25.  Bids  are  to  be  addressed  to 
Charles  G.  Wilfong,  president  of  the  Rio 
Grande  Light,  Heat  &  Power  Company,  119 
South  Fourth  Street,  Philadelphia,  I'a. 


Canada 

TORONTO.  ONT.— Adam  Beck,  chairman 
of  the  Ontario  Hydro-Electric  Power  Com- 
mission, has  announced  that  the  right  of 
way  for  a  canal  to  be  constructed  between 
Lake  Erie  and  the  Niagara  Gorge  (in  con- 
nection with  the  Chippewa-Niagara  Falls 
power  development)  to  create  a  new  fall 
at  which  power  will  be  generated,  has  been 
acquired  by  the  commission.  Contracts  will 
be  awarded  for  the  work  this  winter  and 
work  will  begin  as  early  as  possible  in  the 
spring.  \V.  W.  Pope,  190  University  Ave- 
nue,   Toronto,    is   secretary   of   the   commis- 


1,204,395,  Alternating  -  Current  Recti- 
FiKK  ;  Donald  M.  Bliss,  West  Orange,  N.  J. 
App.  filed  Aug.  21,  1911.  Means  for 
utilizing  both  half  waves  of  alternating 
current. 

1,204,39!;!.  Electrodeposition  of  Metal  on 
Rotation-Bodies  ;  Heinrich  Wilhelm,  Lud- 
wigshafen,  On-the-Rhine,  Germany.  App. 
filed  July  14,  1913.  For  zincing  the  fellies 
or   rims   of   wheels. 

1,204,407.  Protective  Me.a.ns  for  Trans- 
mission-Lines ;  George  J.  D.  Centerwall, 
Stockholm,   Sweden.     App.   filed  April   19, 

1912.  Prevent  momentary  excessive  volt- 
ages and  disturbances. 

1.204.411.  Vapor-Rectifier;  Frank  Conrad, 
Swissvale,  and  Karl  A.  Simmon,  Wilkins- 
burg,  Pa.  App.  filed  July  11,  1914.  Used 
in  connection  with  vehicles  of  electric  rail- 
ways. 

1.204.412.  Cable-Terminal;  Frank  B. 
Cook,    Chicago,    111.      App.    filed    Aug.    11, 

1913.  Means  for  distributing  the  various 
conductors  of  the  cables. 

1,204,420.  SoUND-Box  ;  Thomas  A.  Edison, 
Llewellyn  Park,  West  Orange,  N.  J.  App. 
filed  March  24,  1911.  Giving  an  improved 
quality  of  reproduction  by  the  elimination 
of  minute  scratch  vibrations. 

1,204,432.  Control  System  for  Electric 
Motors  :  Arthur  J.  Hail  and  Lynn  G. 
Riley,  Wilkinsburg,  Pa.  App.  filed  Oct. 
23,  1913.  For  use  in  electric  railways 
and  similar  vehicles. 

1,204,435.  Combined  Circuit-Breaker  and 
Switch  ;  Frank  O.  Hartman,  Mansfield, 
Ohio.  App.  filed  March  4,  1915.  Espe- 
cially adapted   for  automobile   use. 

1,204,452.  Fraud-Preventive  Device  for 
Vending-Machine  ;  Elias  H.  Kelley,  New 
York,  N.  Y.  App.  filed  Dec.  17,  1909.  For 
vending  machines  of  the  coin-controlled 
type. 

1,204,456.  Incandescent  Lamp;  Arthur  S. 
Knight,  Newark,  N.  J.  App.  filed  May  13, 
1909.  Supporting  means  for  the  filaments. 

1,204,463.  Electric  -  Railway  System; 
Paul  W.  Leffler,  Chicago,  111.  App.  filed 
Aug.  13,  1908.  Means  for  transmitting 
current  to  the  cars,  in  electric  railway 
systems. 

3,204,469.  Electromagnetic  Relay;  Victor 
E.  Middlekauff,  Hagerstown,  Md.  App. 
filed  Jan.  23,  1915.  Adapted  for  use  in 
combination  with  an  electrically  coupled 
pipe  organ. 

1,204,471.  Wheel-Brake;  Chester  B.  Mills, 
East  IMcKeesport,  and  John  P.  Nikonow, 
Pittsburgh,  Pa.  Used  in  connection  with 
elevators,  hoists  and  rolling  mills. 

1,204,481.  Secondary  or  Storage  Battery; 
Charles  W.  Norton,  West  Orange,  N.  J. 
App.  filed  Aug.  13,  1914.  Improved  me- 
chanical details  in  construction. 

1,204,486.  Electrical  Protective  Device; 
Karl  C.  Randall,  Edgew^ood  Park,  Pa. 
App.  filed  Dec.  2,  1915.  Trip-coil  mechan- 
isms that  are  employed  to  trip  circuit 
Interrupters. 

1,204,489.  Measuring  Magnetic  Properties 
of  Materi.\ls  .4lND  Apparatus  Therefor  ; 
Walter  Bogowskl,  Berlin-Charlottenburg, 
Germany.  App.  filed  Aug.  5,  1913.  For 
determining  the  ampere-turns  necessarv 
for  magnetizing  any  magnetizable  part  of 
electric  machines. 

1.204.507.  Electric.\l  Protective  Device: 
Benjamin  H.  Smith,  Turtle  Creek,  and 
Paul  MacGahon,  Pittsburgh,  Pa.  App. 
filed  Nov.  28,  1913.  Adapted  to  trip  a 
circuit  interrupter. 

1.204.508.  Electrical  Protective  Device  ; 
Benjamin  H.  Smith,  Turtle  Creek,  Pa. 
App.  filed  July  11,  1914.  Simple  and  eco- 
nomical  relay  mechanism. 

1,204.510.      Electrical   Protective   Device;    , 
Benjamin    H.    Smith,    Turtle    Creek,    Pa. 
App.    filed    Dec.    29,    1914.      Operates    cor- 
rectly upon  any  value  of  overload. 

1,204,513.  Burglar- Alarm  ;  James  W. 
Smith,  Brooklyn,  N.  Y.  App.  filed  Aug. 
20,    1915.      Connection   with   a   door  knob. 

1,204,539.  Automobile  Speed-Signal  ;  Al- 
bert O.  Benson,  Ary  A.  Benson,  Guy  Mirl 
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Benson,  Haldor  K.  Solberg,  all  of  Seattle, 
and  Charles  H.  Flick,  of  Ellensburg, 
Wash.  App.  filed  March  10,  1915.  Im- 
provements in  speed  indicating  devices 
lOr   motor   vehicles. 

1,204,540.  Trolley-Wire  H.anger  ;  Glenn 
Henry  Bolus,  Mansfield,  Ohio.  App.  filed 
May  12,  1916.  Improvements  in  suspen- 
sion devices  for  trolley  wires. 

1,204,573.  Electric  Igniter  for  Explosive- 
Engines  ;  Edmund  Joseph  Kane,  Chicago, 
111.  App.  filed  Feb.  2,  1910.  Means  for 
)iroducing  the  spark  for  firing  the  charge. 

1,204,591.  Signaling  Device;  Leadore  I. 
itandall,  Lincoln,  Neb.  App.  filed  Jan. 
7  7,  1916.  Adapted  for  use  in  connection 
with   vehicles. 

1,204,599.  Electric  System  ;  Frank  M. 
Slough,  Elyria,  Ohio.  App.  filed  June  19, 
1912.     Adapted  for  use  in  isolated  places. 


1.204,435. — F.   O.   Hartman 


1.204.600.  Electric  System  ;  Frank  M. 
Slough,  Elyria,  Ohio.  App.  filed  July  13, 
1912.     For  use  in  isolated  places. 

1.204.601.  Electric  System  :  Frank  M. 
Slough,  Elyria,  Ohio.  App.  filed  Nov.  27, 
1912.     Adapted  for  use  in  isolated  places. 

1,204,606.  Steering-  Column  Switch  ; 
.Tason  C.  Stearns,  Worcester,  Mass.  App. 
filed  July  22,  1915.  Designed  for  use  on 
.automobiles. 

1,204,625.  Bushing  for  Electric  Tubular 
Insulation  ;  Carl  M.  Wheelock,  Mil- 
waukee, Wis.  App.  filed  April  4,  1913. 
Means  for  securely  attaching  the  tubing 
to  the  edges  of  openings  such  as  those  in 
cutout  boxes. 

1,204,628.  Lightning-arrester:  Wilber 
Meads  Wilson  and  Willie  Reid  McCrackie, 
Bryson  City,  N.  C.  App.  filed  March  24, 
1916.     Designed  for  telephones. 

1,204,653.  Incandescent  Lamp;  John  H. 
Dale,  New  York,  N.  Y.  App.  filed  Jan. 
20,  1915.  Provision  of  a  ventilated  lamp 
bulb. 

1,204,669.  Process  for  Aging  Wine  : 
Arthur  Lachman,  Berkelev,  Cal.  App.  filed 
luly  28,  1913.  Subjects  the  wine  to  heat 
pressure  electrically,  either  simultaneously 
or  consecutively. 


1,204,691.  Clip;  Joseph  Sachs,  Hartford, 
Conn.  App.  filed  Sept.  20,  1915.  Of  par- 
ticular advantage  when  incorporated  in 
a  cut-out. 

1.204.731.  Control-Wiring  for  Electric 
Heating  Devices  ;  Thaddeus  F.  Baily  and 
Frank  T.  Cope,  Alliance,  Ohio.  App.  filed 
Feb.  21,  1916.  Electrically  controls  the 
temperature  of  a   Lumace. 

1.204.732.  Advertising  -  Clock  ;  Eugene 
Banta,  William  John  Merritt  and  Henry 
Joseph  Lippe,  Jr.,  of  New  York,  N.  Y. 
App.  filed  July  8,  1914.  Self-winding  type 
and  one  that  is  provided  with  a  marine 
or  hair-spring  escapement. 

1,204,740.  Current  -  Converting  Device; 
Arthur  R.  Bullock,  Cleveland,  Ohio.  App. 
filed  Aug.  18,  1913.  Operated  with  prac- 
tically no  sparking. 

1,204,745.  Pressure-Die  for  Insulator- 
Pressing  Molds  ;  Jens  Peter  Dahl-Jensen, 
Copenhagen,  Denmark.  App.  filed  Oct. 
18,  1915.  For  making  insulators  or  simi- 
lar objects,  for  screw  holes  and  bell  rims. 

1,204,749.  Electrical  Coil  and  Method  of 
Winding  Same  ;  Ernest  A.  DeWoU'e, 
Mansfield,  Mass.  App.  filed  May  28,  1915. 
An  improved  method  of  winding. 

1,204,759.  Time-Valve       and       Circuit- 

Breaker  ;  Gardner  B.  Gray,  Pittsburgh, 
I'a.  App.  filed  Nov.  1,  1911.  Provision 
of  a  time  valve  connected  with  the  service 
application  of  an  air-brake  system. 

1,204,817.  Polyphase  Reactance-Coil; 
Joim  F.  Peters,  Edgewood  Park,  Pa.  App. 
filed  Oct.  3,  1914.  To  limit  to  safe  values 
'.he  abnormal  current  flow. 

1.204.825.  Double-Service  Electric  Gene- 
rator and  Supply  System  ;  Joseph  Sachs, 
Hartford,  Conn.  App.  filed  May  23,  1911. 
Supplies  a  low-tension  current  for  use  m 
the  operation  of  translating  or  current- 
receiving  devices  such  as  lights. 

1.204.826.  Submarine  Signaling  App.\- 
ratus  ;  Josef  Schiessler,  Baden,  near 
Vienna.  App.  filed  Feb.  8,  1908.  Im- 
proved submarine  signaling  apparatus. 

1,204,835.  Relay  ;  Alfred  A.  Ziegler,  Bos- 
ton, Mass.  App.  filed  May  22.  1915.  Used 
in  connection  with  railway  signaling  ap- 
paratus. 

1,204,857.  Apparatus  for  Controlling  the 
VOLT.A.GE  IN  Variable-Speed  Illuminat- 
ing Dynamos  ;  Ernest  Fuchs,  Billancourt, 
France.  App.  filed  Jan.  6,  1913.  Par- 
ticularly for  the  illumination  of  automo- 
bile  vehicles. 

1,204,909.  Thermostatic  Heat-Regulator; 
Howell  W.  Souder  and  Robert  H.  Douder, 
Tamaqua,  Pa.  App.  filed  May  4,  1916. 
Buildings   or   other   structures. 

1,204,998.  Railway  Signaling  ;  Ronald  A. 
!McCann,  New  Brunswick,  N.  J.  App. 
filed  Feb.  7,  1914.  Signaling  for  .stretches 
of  single  track  over  which  traffic  moves 
in  both  directions. 

1,205,002.  Process  of  Exhausting  Lamps  ; 
John  T.  Marshall,  Metuchen,  N.  J.  App. 
filed  Oct.  23,  1911.  Exhausting  incan- 
descent lamp. 

1,205,010.  Ignition  Apparatus;  Carl  E. 
Pearson,  Lansing,  Mich.  App.  filed  April 
27,  1914.  For  internal  combustion  en- 
gines. 

1,205,051..  Automobile-Lock  ;  Leon  Scul- 
liere,  Detroit,  Mich.  App.  filed  Aug.  7, 
1916.  Control  the  fuel  supply  of  the  auto- 
mobile. 

1,205,080.  Process  of  Manufacturing  Fila- 
ments FOR  Incandescent  Electric 
Lamps  ;  Fritz  Baumann,  Augsburg,  Ger- 
many. App.  filed  March  8,  1913.  Con- 
taining small  admixtures  of  metals. 

1,205,136.  Timer  for  Internal-Combustion 
Engines  ;  Clifton  R.  Holmes,  California, 
Mich.  App.  filed  Feb.  17,  1916.  Provides 
a  simply  constructed  and  inexpensive  de- 
vice. 

1,205,098.  Signal  for  Automobiles  ;  Harold 
B.  McGuire,  Fort  Wayne,  Ind.  App.  filed 
April  2,  1915.  Contrived  to  designate  the 
intended  course  over  which  the  automobile 
?s  to  be  driven. 
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Publicity  with  Ideals 

AMERICA'S  Electrical  Week,  now  being  celebrated, 
from  a  narrow  viewpoint  is  simply  a  concentrated 
merchandising  effort.  All  over  the  country  central  sta- 
tions, dealers  and  contractors  are  engaged  locally  in 
special  drives  to  sell  more  electrical  appliances.  While 
this  stimulus  to  local  effort  is  important  because  it 
helps  to  teach  the  industry  merchandising  values,  the 
wider  significance  of  the  movement  ought  not  to  be 
overlooked.  Last  year,  Electrical  Prosperity  Week  came 
at  a  time  when  business  was  just  beginning  to  im- 
prove and  as  a  result  the  Week  helped  materially  to 
increase  local  sales.  This  year  the  industry  has 
been  faced  with  the  problem  of  filling  orders  rather 
than  getting  more  business,  and  so  from  the  narrow 
view  the  impetus  to  sales  will  probably  be  less  pro- 
nounced than  last  year.  America's  Electrical  Week, 
however,  is  more  than  a  sales  drive.  No  industry  is 
more  blessed  with  associations  and  societies  than  the 
electrical  business.  But,  in  our  opinion,  in  all  our 
efforts  in  these  societies  and  associations,  we  talk  too 
much  about  ourselves  and  too  little  about  the  relation 
of  our  work  with  the  great  marketplace  of  activity 
outside  our  own  profession  or  branch  of  the  industry. 
As  engineers  we  talk  to  other  engineers,  as  public 
utility  men  we  discuss  problems  with  other  public  utility 
men,  as  merchants  and  manufacturers  we  exchange  ex- 
periences with  others  of  our  own  chosen  circle.  Of  our 
professional  or  business  relations  with  the  great  world 
outside  we  say  little  or  nothing  and  they  know  too  little 
or  nothing. 

The  Society  for  Electrical  Development  has  the  oppor- 
tunity to  interpret  the  electrical  industry  in  the  world's 
marketplace — ^the  public  outside  the  industry.  Amer- 
ica's Electrical  Week  in  this  broader  aspect  is  part  of 
such  a  movement.  The  poster  exhibit  conducted  by 
the  society  as  the  beginning  of  this  year's  propaganda, 
the  electrical  issues  published  by  several  popular  peri- 
odicals and  fostered  by  the  society,  the  lighting  of  the 
Statue  of  Liberty,  which  the  society  has  helped  to  pro- 
mote, each  are  part  of  a  worthwhile  movement,  in- 
tangible and  hard  to  measure  concretely,  but  certainly 
of  advantage  to  the  industry  and  far  outweighing,  on 
any  measurable  basis,  the  money  put  into  the  effort. 
Publicity  is  an  art  by  itself.  Its  cheapest  form  is  puff- 
ery. Given  ideals,  it  is  a  powerful  educational  force 
to  acquaint  the  average  man  with  the  significance  of 
a  movement  in  which  thinking  men  agree.  The  Elec- 
trical World  believes  in  publicity  with  such  ideals.  It 
believes  that  the  industry  as  a  whole  needs  more  such 


publicity,  interpreting  to  the  sister  arts  and  industries 
and  to  the  public  the  advantages  of  electricity. 

America's  Electrical  Week  this  year,  as  last,  will  re- 
sult in  local  sales,  but  its  lesson  in  educational  publicity 
is  of  greater  significance. 


Labor  in  Regulation 

TNJECTION  of  the  labor  question  into  the  issue  of 
A  regulation  is  forecast  on  an  imposing  scale  by 
developments  at  Washington.  If  wages  and  hours 
of  labor  become  an  accepted  factor  in  the  national  regu- 
lation of  railroads  it  is  likely  that  in  time  they  will 
also  be  factors  in  the  state  and  local  regulation  of 
public  utilities  generally.  State  and  local  regulative 
measures  usually  follow  the  lines  of  national  legislation 
and  policies  on  this  subject.  Electrical  utilities  have 
therefore  a  deep  interest  in  the  outcome  of  the  con- 
test which  is  looming  large  in  current  events. 

The  scene  toward  which  the  country  is  looking  at 
Washington  had  a  smaller  counterpart  during  the  re- 
cent electric  railway  strike  in  New  York  City.  Leaders 
of  the  striking  trainmen  tried  to  enlist  the  aid  of  regu- 
lative authorities  in  a  settlement  of  the  strike.  As 
the  Public  Service  Commission  did  not  assume  that 
the  law  gave  them  authority  to  take  definite  action  to 
settle  a  strike  their  action  was  purely  advisory  in  char- 
acter and  represented  simply  their  readiness  to  lend 
a  hand  in  the  settlement  of  a  problem.  This  action 
was  ineffectual  and,  although  the  strike  has  never  been 
declared  "off,"  the  companies  are  operating  substan- 
tially complete  service.  As  the  result  of  this  experi- 
ence it  is  anticipated  that  the  New  York  Legislature 
will  be  asked  on  behalf  of  the  commission  to  insert  a 
specific  clause  in  the  regulative  law  giving  the  two 
commissions  in  the  State  full  authority  to  act  if  labor 
troubles  threaten  impairment  of  public  utility  service. 
The  fact  that  employees  went  to  the  commission  in 
this  case  makes  it  appear  that  they  would  welcome  a 
change  in  the  law.  Such  an  attitude  is  the  reverse 
of  the  position  which  they  took  when  the  first  draft 
of  the  New  York  law  was  prepared.  At  that  time, 
1907,  a  general  clause  was  included  under  which  it 
was  believed  the  commissions  could  act  upon  matters 
affecting  employees  and  thus  touching  upon  the  regu- 
larity and  safety  of  operation;  this  clause  was  removed 
at  the  request  of  the  employees. 

Electrical  utilities  have  an  unquestioned  concern  in 
whatever  steps  are  taken  to  change  the  fundamental 
bases  of  regulation.  Their  interest  and  the  public 
interest  lie  first  in  the  maintenance  of  service.     Under 
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most  conditions  the  relations  between  employer  and 
employee  are  subordinate  to  the  question  of  continuous 
operation.  But  when  a  great  principle  is  involved  the 
utilities  cannot  be  expected  to  be  supine  in  surrender. 
They  will  not  easily  abandon  the  management  of  opera- 
tion to  a  public  body  which  is  not  responsible  for  the 
protection  of  the  earning  power  or  the  investment.  If 
regulation  is  to  acquire  rights  under  the  law  in  the 
settlement  of  labor  questions  it  can  do  so  with  equity 
only  by  assuming  at  the  same  time  a  responsibility  in 
»ate-making.  If  it  is  to  raise  expenses  it  should  in 
fairness  learn  whether  rates  are  high  enough  to  bear 
the  heavier  burden  which  it  is  imposing.  And  if  it 
finds  that  only  higher  rates  will  justify  higher  ex- 
penses it  will  have  a  duty  to  perform  in  so  stating  to 
the  public,  regardless  of  political  considerations. 


is  its  possible  use  for  wireless  signaling  between  Japan 
and  Europe.  The  ability  of  several  of  the  local  high- 
powered  stations  to  span  the  United  States  has  been 
repeatedly  demonstrated.  It  thus  becomes  possible, 
without  adding  to  the  present  system,  to  interconnect 
the  antipodes  via  wireless. 


Wireless  to  Japan 

FROM  a  number  of  viewpoints  the  development  of 
trans-oceanic  radio-telegraphy  has  been  less  rapid  on 
our  Pacific  coast  than  in  the  East  of  the  United  States. 
The  first  signals  over  the  great  bodies  of  water  passed 
from  Wales  to  Newfoundland,  and  the  first  trans-ocean 
messages  to  leave  the  United  States  traveled  from 
Massachusetts  to  Scotland.  Moreover,  the  first  com- 
mercial service  competing  with  submarine  cables  was 
that  between  Nova  Scotia  and  Ireland,  and  the  New 
Jersey-Wales  circuit  was  ready  for  use  before  the 
equivalent  distances  were  regularly  spanned  on  the 
West  coast.  The  two  pairs  of  intercommunicating  sta- 
tions in  Germany  and  near  New  York  have  been  in  al- 
most constant  use  since  the  European  war  began,  and 
in  spite  of  the  handicap  of  comparatively  small  power 
have  transmitted  a  notable  number  of  messages. 

On  the  Pacific  Coast,  wireless  to  Honolulu  from  San 
Francisco  was  attempted  commercially  as  early  as  1911. 
The  first  twenty-four-hour  service  was  inaugurated  late 
in  1912  or  early  in  1913.  In  September,  1914,  a  second 
channel  of  radio  signaling  was  opened  to  the  public, 
and  the  Hawaiian  Islands  were  thus  linked  with  the 
American  continent  by  three  separate  communication 
systems.  The  distance  is  slightly  over  2000  'miles,  and 
the  traffic  comparatively  light;  it  has  been  stated  that 
neither  the  cable  nor  the  wireless  would  be  self-support- 
ing unless  it  handled  through  messages  for  points  be- 
yond Honolulu. 

A  few  weeks  ago  the  commercial  radio  service  be- 
tween Kahuku,  Hawaii,  and  Funabashi,  near  Tokyo, 
Japan,  was  inaugurated.  This  connects  directly  with 
the  Kahuku-San  Francisco  stations  and  gives  transmis- 
sion by  wireless  between  the  United  States  and  Japan 
with  a  single  relay.  The  total  distance  is  well  over 
6000  miles,  the  new  link  being  more  than  4000  miles 
long.  Under  favorable  conditions  the  Hawaiian  relay 
plant  may  be  passed  over,  and  direct  communication  es- 
tablished between  the  two  extremes.,  The  new  connec- 
tion has  begun  its  fight  for  a  share  of  the  Pacific  cable 
business  by  cutting  the  rate  per  word  to  about  two- 
thirds. 

Not  the  least  interesting  feature  of  the  new  extension 


Protection  Against  Surges 

ONE  of  the  difficulties  confronting  the  designer  of 
an  electrical  transmission  and  distribution  system 
is  to  make  it  surge-proof.  The  system  may  be  capable 
of  operating  normally  for  an  indefinite  period,  and  yet 
it  may  possess  inherent  weak  points,  which  may  be 
broken  down  by  some  unexpected  surge,  precipi- 
tated in  the  system  by  an  accidental  disturbance,  not 
severe  in  itself.  A  river  in  heavy  flood  may  be  safely 
flowing  within  the  channel  of  its  banks  and  levees,  until 
the  wave  thrown  up  by  a  passing  motor  boat  causes  a 
wash  over  that  may  lead  to  a  perforation  of  the  bank. 
The  report  of  the  Schweizer  Elektrotechnische 
Verein  on  the  subject  of  electric  surges  which  has  re- 
cently been  published  is  abstracted  in  this  week's 
"Digest."  The  abstract  contains  fifty-six  items,  all  of 
a  practical  character.  The  report  urges  such  construc- 
tion and  operative  control  as  will  tend  to  avoid  setting 
up  surges.  It  also  indicates  what  to  do,  in  order  to 
prevent  the  surges  finding  their  way  into  the  stations 
and  swamping  the  apparatus.  As  protection  against 
lightning,  one  or  more  galvanized  steel  overhead  ground 
wires  are  very  properly  recommended.  As  a  matter  of 
terminology,  it  seems  unfortunate  that  the  committee 
should  seek  to  designate  the  "surge  resistance"  of  a 
line  by  the  term  "characteristic."  This  new  term 
"characteristic"  is  hardly  shorter  than  "surge  resist- 
ance" and  is  much  more  likely  to  be  misunderstood.  A 
line  inherently  possesses  a  number  of  characteristics, 
from  an  electrical  point  of  view;  but  it  can  have  only 
one  surge  resistance.  If  one  speaks  of  the  character- 
istic of  a  line,  it  is  by  no  means  clear  without  the  con- 
text what  kind  of  characteristic  is  meant.  The  report 
as  a  whole,  however,  will  surely  be  of  interest  to  oper- 
ating engineers  whether  they  agree  with  all  of  the 
recommendations  or  not. 


Cleanliness  and  Illumination 

THE  rapidly  increasing  use  of  semi-indirect  and 
indirect  lighting  fixtures  brings  to  the  front  as 
never  before  the  necessity  for  proper  attention  to  keep- 
ing the  reflecting  surfaces  clean.  With  direct  lighting, 
especially  from  open  shades,  dirt  is  a  comparatively 
small  factor  in  the  net  result  since  it  usually  does  not 
lodge  to  any  considerable  extent  on  the  inside  of  a  shade 
and  that  which  lodges  on  the  outside  is  comparatively  in- 
offensive and  easily  dusted  off.  Not  so  when  the  up- 
turned bowl,  opaque  or  translucent,  is  utilized  to  dis- 
tribute the  light.  Dust  settles  on  the  active  surface 
often  in  rather  large  quantities  and  greatly  decreases 
the  reflection  to  the  ceiling.  In  case  of  semi-indirect 
fixtures  it  also  cuts  dov^m  the  transmitted  light  to  no 
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inconsiderable  degree.  Tests  which  have  been  reported 
from  time  to  time  in  our  columns  show  that  it  is  per- 
fectly easy  with  either  class  of  fixture  to  get  a  loss  of 
25  to  30  per  cent  due  solely  to  the  accumulation  of  dust. 
One  cannot  impress  too  strongly  on  the  user  the  im- 
portance of  keeping  these  modern  and  very  desirable 
types  of  fixtures  thoroughly  clean. 


A  Prophecy  Fulfilled 

AS  far  back  as  the  summer  of  1907,  when  the  Amer- 
ican Institute  of  Electrical  Engineers  met  at 
Niagara  Falls,  in  commenting  on  the  Burton  Bill  and 
its  effect  on  electrical  developments  at  Niagara  Falls, 
the  Electrical  World  concluded  as  follows:  "The  net 
results,  therefore,  and  the  probable  effect  of  the  Burton 
Bill  if  continued,  is  a  restriction  within  the  State  of 
New  York  of  the  use  of  Niagara  power  to  substantially 
the  amount  of  the  present  demand  and  the  forcing  of 
the  three  great  plants  now  partially  constructed  on  the 
Canadian  side  to  seek  a  market  in  Canada  for  about 
two-thirds  the  output  of  their  completed  plant  instead 
of  transmitting  the  larger  part  of  that  power  to  the 
State  of  New  York  ard  p'jb.3ibly  ueyond  as  originally 
intended.  Tlieie  is  every  indication  pointing  to  the 
belief  that  even  without  change  in  tariff  schedules,  the 
Canadian  market  eventually  will  be  sufficient  to  absorb 
all  the  power  originally  intended  for  American  con- 
sumption." 

The  prediction  then  made  has  come  to  pass  and  the 
government  sits  supinely  by  while  American  industries 
suffer  for  want  of  electrical  energy.  No  fault  can  be 
found  with  Canada  for  claiming  what  is  her  own  or  for 
offering  every  inducement  to  American  concerns  to  set- 
tle on  the  Canadian  side  of  the  Niagara  frontier.  Cen- 
sure rests  on  the  American  government  and  particularly 
on  the  Secretary  of  War,  who  has  at  his  disposal  under 
the  treaty  4400  cu.  ft.  of  water  per  second,  the  power 
from  which  is  sorely  needed  by  the  electrochemical  in- 
dustries at  Niagara  and  also  by  the  city  of  Buffalo,  but 
who  permits  it  to  run  to  waste.  Meanwhile,  a  private 
corporation  in  Buffalo  is  erecting  a  huge  generating  sta- 
tion to  help  relieve  the  situation  and  to  hold  American 
industries  within  the  United  States.  This  selfish  yet 
public-spirited  action  of  the  power  company  stands  out 
in  strong  contrast  with  that  of  the  government.  We 
have  in  the  action  of  the  latter  a  typical  example  of 
bureaucratic  inefficiency  and  inaction. 


Temperature  Effects  in  Lamp  Filaments 

THE  introduction  within  the  last  few  years  of  the 
type  C  tungsten  incandescent  lamp,  with  its  helical 
filament,  has  introduced  some  new  and  noteworthy  con- 
ditions into  photometry.  In  fact,  the  photometry  of  in- 
candescent lamps  has  had  to  be  considerably  modified  in 
consequence  of  these  new  lamps.  An  interesting  prop- 
erty of  the  type  C  lamp  is  that  the  inside  portions  of 
the  glowing  helix  look  very  distinctly  brighter  than  the 
outside.  This  subject  is  discussed  in  an  interesting  way 
by  B.  E.  Shackelford,  in  a  recent  article  in  the  Physical 
Revieiv,  which  is  abstracted  in  last  week's  Digest. 

Two  explanations  have  been  offered  for  the  observed 
difference  in  brightness  between  the  inside  and  outside 
of  the  helix.  The  first  is  that  the  inside  is  distinctly 
hotter,  and  therefore  has  a  higher  specific  radiation. 
The  second  is  that  the  filament  is  to  some  extent  a  mir- 
ror, as  well  as  a  radiation  source;  so  that  in  addition  to 
emitting  light  the  inner  sides  of  the  helix  reflect  it, 
and  hence  appear  brighter  than  the  outer  sides  which 
can  only  emit  light.  Mr.  Shackelford  adduces  experi- 
mental evidence  in  favor  of  the  reflection  hypothesis 
The  inside  walls  of  the  helix  will  necessarily  be  hotter 
than  the  outside  walls,  but  the  difference  appears  to  be 
relatively  small — only  a  few  degrees  Centigrade — and 
quite  insuflficient  to  account  for  the  difference  in  bright- 
ness. On  the  other  hand,  a  specially  polished  ribbon 
filament  markedly  augmented  the  difference  in  bright- 
ness, thus  supporting  the  reflection  hypothesis. 

Not  only  is  the  brightness  of  the  interior  wall  of  the 
helix  increased  by  reflection,  but  the  color  of  the  wall 
is  also  changed  by  reflection.  It  is  an  axiom  in  the  the- 
ory of  radiation  that  even  if  a  metal,  when  incandes- 
cent, is  selective  in  its  emission,  being  unduly  bright  in 
certain  regions  of  the  spectrum;  yet  if  the  glowing 
metal  were  fashioned  into  a  hollow  cavity  or  oven,  the 
radiation  emerging  from  a  small  hole  in  this  glowing 
oven  would  be  pure  and  non-selective,  owing  to  the  ef- 
fect of  internal  reflections.  Such  a  glow  oven  would  be- 
have like  a  black  body,  or  pure  non-selective  radiator. 
The  tungsten  filament  helix  forms  an  imperfect  oven 
with  ribs  for  walls,  and  the  light  coming  from  the  in- 
terior is  therefore  more  nearly  normal,  or  blackbodyish, 
than  that  coming  from  the  outside  surfaces.  We  may 
expect  this  influence  to  lower  slightly  the  efl!iciency  of 
any  incandescent  lamp  like  the  gas-filled  tungsten  fila- 
ment lamp  in  question,  which  possesses  a  helical  filament. 


N 


EXT  week,  in  the  station  operat- 
ing   number    of    the    Electrical 


The  Coming  Issues 
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World  for  December,  a  leading  article  will  pre- 
sent an  account  of  the  interesting  change-over  from 
three-wire  single  and  three-phase,  to  four-wire  three- 
phase,  recently  completed  by  the  Denver  Gas  &  Electric 
Light  Company.  A  novel  scheme  for  indicating  the 
presence  of  grounds  by  both  visible  and  audible  signals 
will  be  described  in  the  same  issue,  dated  Dec.  9.  In 
the  engineering  number  for  Dec.  16,  the  installation  of 
outdoor  high-tension  equipment  will  be  featured,  con- 


cluding   the    discussion    on    high-tension 
construction  the  first  installment  of  which 


appeared  in  the  Electrical  World  of  Nov.  18.  The 
fourth  issue  of  the  Electrical  World  for  December  is 
the  commercial  issue  of  the  month,  in  which  problems 
in  the  sale  of  energy  by  central  stations  are  dealt  with. 
Attention  of  readers  interested  in  detail  merchandising 
methods  is  also  called  to  the  December  number  of 
Electrical  Merchandising,  the  new  magazine,  issued 
on  the  15th  of  each  month,  which  extends  the  editorial 
service  of  the  Electrical  World  to  the  trade. 
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Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


INSULL  SPEAKS  ON  ECONOMY 

OF  ELECTRICAL  SUPPLY 

Predicts  Time  Will  Come  When  Commissions  Will 

Investigate    Methods   of   Distribution   as 

Well  as  Methods  of  Financing 

Speaking  before  the  Illinois  Electric  Railway  Asso- 
ciation at  Chicago  on  Nov.  28,  Samuel  Insull,  president 
of  the  Commonwealth  Edison  Company,  said  electrical 
people  had  spent  energy,  time  and  money  in  perfecting 
economical  appartaus,  but  had  neglected  to  some  extent 
to  study  the  conditions  of  production  and  supply  through 
which  great  economies  could  yet  be  effected.  At  one 
time,  said  Mr.  Insull,  less  energy  per  capita  was  sold 
in  Chicago  than  in  any  other  large  community.  But 
since  a  study  has  been  made  of  methods  for  taking  ad- 
vantage of  different  demands  and  the  diversity  factors 
of  all  classes  of  business,  and  since  steps  have  been 
taken  for  the  massing  of  production,  the  Commonwealth 
Edison  Company  now  supplies  more  energy  per  capita 
than  any  other  company  in  the  world  operating  on  steam 
power.  But  even  with  this  record  the  company  supplies 
only  about  one-third  of  the  possible  energy  consumption 
in  Chicago.  Down-State  companies,  according  to  the 
best  information  available,  are  supplying  only  about 
one-fifth  or  one-fourth  of  the  possible  energy  pro- 
duction. 

The  most  neglected  point  in  economic  power  supply  is 
the  study  of  conditions  governing  the  use  of  electricity. 
Too  few  are  taking  advantage  of  everything  to  prevent 
duplication  of  investment.  Too  little  attention  has  been 
given  by  most  people  to  the  seasonal  diversity  that  ex- 
ists, and  there  has  been  not  enough  marshalling  into 
one  vast  system  of  distribution  with  the  idea  of  prevent- 
mg  duplicate  investment  to  reduce  the  average  over-all 
cost  per  kilowatt-hour  of  supply,  it  was  emphatically 
stated  by  Mr.  Insull. 

Engineers  of  the  Insull  companies  are  now  engaged  in 
working  out  a  map  of  the  transmission  lines  of  the 
State  and  securing  as  far  as  possible  the  maximum  de- 
mands of  the  different  systems  and  the  times  at  which 
these  maximums  occur  in  order  to  determine  the  diver- 
sity between  the  various  systems.  It  is  not  the  idea 
that  energy  produced  in  the  Illinois  coal  fields  can  be 
used  on  the  northern  border  of  the  State,  but  if  all  elec- 
trical properties  of  the  State  were  feeding  into  one  vast 
series  of  transmission  networks  the  electrical  people 
would  have  contributed  more  to  the  conservation  of  the 
resources  of  the  State  than  even  politicians  promise. 
There  would  be  a  mammoth  saving  in  investment  and  in 
operating  expense,  and  if  the  inter-connections  were  ex- 
tended to  include  steam  railroad  supply,  it  would  be  pos- 
sible to  effect  an  economy  that  cannot  even  be  hoped  for 
through  increasing  the  efficiency  of  generating  and  dis- 
tribution apparatus. 

Taking  such  steps  means  greater  economy  of  capital, 
means  low  cost,  and  means  low  selling  price.  The  regu- 
latory bodies  at  present  are  most  interested  in  low  sell- 
ing price.  Mr.  Insull  said  he  believed  the  time  would 
come  when  commissions  would  be  interested  in  a  com- 
pany's method  of  distribution  to  the  same  extent  that 
they  are  now  interested  in  methods  of  financing  public 
ufility  properties. 


LABOR  AND  WAGE  SITUATION 

FROM  VARIOUS  ANGLES 

Leaders  of  Labor  Unions,   Commissioners  and   Na- 
tional  Industrial  Bodies   Discuss  the  Issues 
Involved  and   Offer   Solutions 

Within  the  past  two  weeks  much  has  been  made  of 
the  labor  and  wage  question  throughout  the  country. 
The  issue  which  has  arisen  chiefly  over  the  Adamson 
law  passed  by  the  last  Congress  and  granting  an  eight- 
hour  day  with  ten-hour  pay  to  certain  steam  railroad 
employees,  has  been  broadened  somewhat  so  as  to  in- 
clude all  public  utilities,  and  the  discussions  now  have 
to  do  with  the  broader  questions  of  the  public  regula- 
tion of  wages,  hours  and  working  conditions.  Back  of 
it  all  is  the  desire  to  eliminate  strikes  and  the  conse- 
quent injury  and  injustice  these  work  on  the  general 
public. 

Organized  labor  is  opposed  to  any  injunction  against 
strikes.  In  fact,  the  American  Federation  of  Labor 
has  adopted  a  resolution  to  the  effect  "that  any  in- 
junction dealing  with  the  relationship  of  employer  and 
employee  and  based  on  the  dictum  that  labor  is  property 
be  disregarded,  let  the  consequences  be  what  they  may." 

Objections  to  Compulsory  Arbitration 

The  objections  which  the  labor  unions  have  to  com- 
pulsory arbitration  were  summarized  by  W.  S.  Carter, 
president  of  the  Brotherhood  of  Locomotive  Firemen 
and  Enginemen,  at  a  meeting  of  the  Academy  of  Po- 
litical Science  in  New  York,  as  follows: 

1.  It  is  but  a  scheme  by  which  the  employer  hopes  to  gain 
a  mastery  over  his  employees:  (a)  By  making  strikes 
illegal,  and  thus  deprive  working  people  of  their  only 
economic  power.  (b)  By  suppressing  labor  organization, 
through  depriving  them  of  the  power  to  effect  their  purpose, 
(c)  By  creating  conditions  of  labor  through  judicial  process, 
which  process  the  master  class  always  has  and  always  will 
greatly  influence. 

2.  It  is  but  the  expression  of  a  selfish  desire  of  those 
who  complain:  (a)  To  avoid  the  personal  inconvenience 
incidental  to  all  strikes,  without  regard  to  the  injustice 
against  which  the  workers  are  struggling,  (b)  To  avoid 
the  financial  loss  to  business  interests  engaged  in  produc- 
tion and  transportation,  regardless  of  the  financial  loss  that 
may  fall  upon  the  workers. 

3.  It  is  but  a  symptom  of  the  mental  and  moral  degener- 
ation, through  which  all  great  and  prosperous  nations  have 
passed,  when:  (a)  Fundamental  principles  of  individual 
liberty  are  forgotten.  (b)  That  for  which  the  founders 
of  liberty  were  honored  becomes  a  social  menace,  (c)  The 
struggle  for  wealth  overshadows  all  else,  with  consequent 
disregard  for  the  rights  of  the  working  classes. 

4.  It  is  a  deliberate  efl!^ort  to  deprive  working  people  of 
their  economic  power:  (a)  Through  giiise  of  legislation  to 
preserve  public  peace.  (b)  Through  an  artificial  public 
opinion,  largely  created  by  those  who  control  the  public 
press.  (c)  Through  a  presumption  that  for  public  con- 
venience the  federal  judiciary  will  find  a  method  of  depriv- 
ing all  working  people  of  their  constitutional  rights  against 
involuntary  servitude  except  as  punishment  for  crime. 

Right  of  Public  in  Labor  Disputes 

Judge  Cohen,  who  helped  to  formulate  the  protocol 
tbat  brought  an  unusually  long  period  of  peace  to  the 
unsettled  garment-making  trade  of  New  York,  before 
the  same  body  proposed  a  definite  league  made  up  of 
the  consumer,  the  neutral  public,  the  worker  and  the 
employer  founded   upon  the  following  propositions: 
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1.  The  clear  recognition  of  the  moral  and  legal  right  of 
men  to  organize. 

2.  The  establishment  of  tribunals  sanctioned  by  law, 
whose  membership  shall  be  representative  of  all  three 
parties   (employees,  employers  and  public). 

3.  The  creation  of  fact-gathering  machinery  to  enable 
such  tribunals  to  determine  what  is  in  any  given  case  a 
"fair  and  reasonable  wage"  and  what  are  "fair  and  rea- 
sonable working  conditions." 

4.  The  clear  recognition  of  the  necessity  for  efficiency  and 
discipline  in  all  industrial  organizations. 

5.  Opportunity  to  every  worker  to  secure  just  redress 
from  arbitrary  or  oppressive  exercise  of  the  employer's 
functions. 

6.  Opportunity  to  every  employer  to  secure  just  redress 
from  arbitrary  or  oppressive  exercise  of  power  by  the  men. 

7.  The  right  to  appear  by  his  chosen  organization  or 
spokesman  before  all  sanctioned  tribunals  and  in  all  deal- 
ings between  employers  and  employees. 

8.  The  registration  of  all  collective  agreements. 

9.  A  national  council,  without  whose  sanction  there  shall 
be  no  concerted  cessation  of  work  or  closing-down  of  plants, 
to  which  any  interested  party  may  apply  for  relief,  as  it 
may  in  public  service  matters  to  the  Interstate  Commerce 
Commission  or  the  public  service  commissions,  or,  in  trade 
matters,  to  the  Federal  Trade  Commission. 

10.  Such  national  council  to  be  constituted  of  members 
elected  from  groups  of  employers  and  groups  of  workers 
and  representatives  of  the  public. 

11.  In  public  utilities,  clear  recognition  of  the  function 
of  the  state,  as  part  of  the  regulation  of  the  service  and  the 
rates,  to  determine  what  is  a  reasonable  wage  and  what  are 
reasonable  working  conditions. 

12.  Clear  acceptance  of  the  proposition  that,  adequate 
machinery  being  established  for  the  redress  of  all  just 
grievances,  the  right  to  coerce  by  concerted  stoppage  of 
work  in  all  service  affecting  the  public  health,  safety  or 
convenience  shall  be  made  as  obsolete  as  the  duel  or  as 
illegal  as  lynching.  (This  principle  to  be  applied  if  and 
when    such   machinery  is   established.) 

In  closing  Judge  Cohen  said :  "The  basis  of  the  great 
industrial  compromise  is  here.  The  trade  unionist 
must  yield  in  his  opposition  to  governmental  regula- 
tion of  his  organization;  the  employer  must  yield  in 
his  opposition  to  the  organization  of  trade  unions;  the 
public  must  yield  in  its  indifference  to  the  conditions 
under  which  human  work  is  done;  the  business  man 
must  yield  in  his  opposition  to  'social  uplift'  in  indus- 
try, and  the  social  reformer  must  yield  in  his  indiffer- 
3nce  to  efficiency  and  discipline  in  modern  production. 
Upon  such  a  compromise  can  be  founded  a  program  of 
preparedness  for  peace." 

Rates  Subordinate  to  Wages 

Chairman  Oscar  Straus  of  the  New  York  Public  Serv- 
ice Commission,  First  District,  in  addressing  the  Acad- 
emy of  Political  Science  on  Nov.  23,  said  in  part: 

Public  service  corporations  are  monopolies  and  endowed 
with  the  rights  as  well  as  with  the  duty  to  serve  the  public. 
Their  powers  ar^  limited  by  law  and  regulation  to  perform 
their  services  not  arbitrarily  but  under  public  control.  In 
other  words,  such  corporations  are  dedicated  to  public  in- 
terests. In  order  that  these  public  service  monopolies  may  be 
compelled  and  empowered  to  serve  the  public,  the  employees 
must  also  be  made  to  recognize  their  duty  to  the  public 
and  should  not  be  permitted  to  appropriate  the  public  neces- 
sities to  paralyze  the  operations  of  such  public  utilities.  But 
in  return  there  should  be  accorded  to  and  guaranteed  to  such 
employees  exceptional  wages  and  conditions  of  service.  It 
has  been  suggested  there  should  be  in  each  state  and  in  the 
nation  a  wage  commission  with  power  not  only  to  regulate 
rates  but  also  wages,  and  as  the  human  element,  wages  and 
conditions  of  employment  should  be  paramount.  Rates 
should  be  subordinate  to  wages  and  not  wages,  as  now, 
I  subordinate  to  rates. 

This  can  be  done  in  public  utilities  because  in  their  nature 
'they  are  noncompetitive  and  monopolistic  within  the  area 
they  operate,  while  other  industries  are  competitive  and  are 
now  under  the  anti-trust  laws  prevented  from  becoming 
noncompetitive. 

Municipal  League  Favors  Wage   Regulation 

The  National  Municipal  League,  an  organization 
founded  by  representatives  of  civic  bodies  throughout 
the  country,  received  at  its  twenty-second  annual  meet- 


ing in  Springfield,  Mass.,  on  Nov.  24,  a  committee  re- 
port treating  broadly  on  the  subject  of  public  regula- 
tion of  wages,  hours  and  working  conditions  of  utility 
employees.  In  general  the  franchise  committee  felt  the 
outstanding  fact  to  be  that  "continuity"  is  a  funda- 
mental interest  of  all  three  parties  concerned:  for  the 
employees,  continuity  of  employment;  for  the  compa- 
nies, continuity  of  earnings,  and  for  the  public,  con- 
tinuity of  service. 

TTie  committee  believed  that  the  public  interest  is 
sufficient  to  warrant  the  adoption  of  legal  measures  to 
prevent  strikes,  but  that  until  effective  substitute  meas- 
ures for  the  adjustment  of  the  grievances  of  employees 
have  been  worked  out  and  tested,  it  would  be  unfair 
and  impracticable  to  deprive  the  employees  absolutely 
of  the  right  to  use  their  ultimate  weapon  of  self- 
defense.  The  committee  favored  the  use  of  laws  and 
ordinances  to  establish  standard  conditions  of  employ- 
ment where  franchise  conditions  do  not  exist  or  are 
not  applicable,  and  particularly  to  establish  modes  of 
procedure  for  the  settlement  of  disputes  and  the  limi- 
tation of  the  right  to  strike.  It  did  not,  however,  look 
agreeably  upon  any  appeal  to  legislative  bodies  to  settle 
disputes  directly,  without  full  investigation,  by  the 
passage  of  laws  fixing  wages,  hours  or  conditions  of 
employment  in  a  given  public  utility  or  class  of  public 
utilities. 

Turning  to  the  method  involving  public  service  com- 
missions, however,  the  committee  stated  that  wherever 
v/ell-equipped  commissions  exist,  the  duty  of  establish- 
ing detailed  standards  and  rules  relative  to  the  relations 
of  utilities  and  their  employees  might  properly  be  im- 
posed upon  such  bodies.  Moreover,  as  to  the  settlement 
of  particular  disputes  and  the  fixing  of  wages,  etc.,  in 
particular  cases,  the  committee  favored  that  experimen- 
tally the  power  be  given  to  the  commissions  rather  than 
to  special  tribunals,  the  decisions  to  be  final  for  com- 
paratively short  periods. 


VALUATION  OF  PUBLIC 

SERVICE  ELECTRIC  COMPANY 

Commission's  Expert  Makes  Supplementary  Report 

Showing  a  Complete  Valuation  of  $44,386,000 — 

Hearings  to  Be  Resumed  on  Decemiber  13 

TTie  New  Jersey  Board  of  Public  Utility  Commis- 
sioners held  a  hearing  on  Nov.  23,  in  connection  with 
the  investigation  of  rates  now  charged  by  the  Public 
Service  Electric  Company,  to  consider  a  supplementary 
report  submitted  by  Prof.  Dugald  C.  Jackson,  Boston, 
engaged  as  valuation  expert  by  the  board.  This  report 
estimates  the  cost  of  reproducing  the  underground  lines 
and  certain  other  properties  of  the  company  at  $9,624,- 
606,  which,  with  the  first  report  submitted  in  January, 
1916,  showing  a  valuation  of  $35,008,200  of  the  com- 
pany's overhead  system,  power  plants,  substations  and 
other  buildings,  effects  a  total  of  about  $44,386,000, 
allowing  for  revisions  as  explained  by  Dr.  Jackson  at 
the  hearing.  This  amount,  it  was  stated,  is  held  as  the 
physical  valuation  of  the  company's  property  from  an 
engineering  viewpoint,  exclusive  of  any  so-called  in- 
tangible property,  estimated  for  the  different  divisions 
of  the  company's  service  as  follows:  (second  report) 
Essex  division,  $4,403,500;  Hudson  division,  $1,385,- 
300;  Central  division,  $671,900;  Passaic  division,  $741,- 
700;  Southern  division,  $614,700;  Bergen  division, 
$163,800;  not  separable  by  divisions,  $833,800;  3  per 
cent  allowance  for  contractors'  profit  in  construction, 
$273,100;  allowance  for  individual  company  construc- 
tion, $290,000.  Hearings  on  the  valuation  will  be  re- 
sumed by  the  commission  on  Dec.  13. 
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America  s  Electrical  Week  Now  in  Progress 

President  Wilson  to  Give  Signal  for  Permanently  Flood-Lighting  Statue  of  Liberty  on  Saturday 

Night,  the  First  of  the  Campaign's  Activities 


FOR  the  second  time  in  the  history  of  electricity  the 
nation  is  devoting  a  week  to  the  celebration  of  the 
progress  of  the  art.  America's  Electrical  Week  be- 
gins to-day,  Dec.  2.  The  prosperity 
idea  which  was  first  introduced  to  the 
industry  last  year  by  the  Society  for 
Electrical  Development  has  taken  root. 
From  every  viewpoint  the  America's 
Electrical  Week  campaign  is  far  ahead 
of  last  year's  Electric  Prosperity 
Week.  More  cities  and  individuals 
are  interested  in  the  week  this  year 
than  last.  A  far  greater  number  of 
electrical  shows  are  being  staged  this 
year  than  last.  Manufacturers,  cen- 
tral stations  and  the  trade  are  now 
alive  to  the  possibilities  opened  up  by 
such  a  national  celebration,  with  the 
result  that  the  enthusiasm  of  the  in- 
dustry this  year  knows  no  bounds. 
Last  year  the  week  had  as  its  purpose 
the  starting  of  the  prosperity  ball 
a-rolling.  This  year  the  prosperity  of 
the  industry  is  so  evident  that  the  key- 
note of  the  celebration  will  be  "edu- 
cation of  the  consumer." 

The  first  great  activity  of  this  year's 
nation-wide  celebration  will  be  the 
flood-lighting  of  the  Statue  of  Liberty 
in  New  York  harbor.  This  statue, 
presented  to  the  people  of  the  United 
States  by  the  people  of  France  thirty 
years  ago,  will  now  be  wholly  visible 
at  night,  lighted  in  the  best  manner  known  to  illumi- 
nating engineers. 

Elaborate  ceremonies  have  been  arranged  to  dedicate 
the  lighting  of  the  Statue  of  Liberty.  President  Wilson 
will  arrive  in  New  York  City  to-day  to  accept  the  new 
system  of  illumination  on  behalf  of  the  nation.  The 
President  will  give  the  signal  for  the  lighting  of  the 
statue,  and  after  the  exercises  the  federal  yachts  will 
return  with  their  passengers  to  the  Battery.  An  auto- 
mobile procession  through  specially  lighted  streets  will 
take  the  party  to  the  Waldorf-Astoria  Hotel,  where  a 
dinner  and  public  reception  has  been  planned.  Mayor 
Mitchel  has  appointed  a  committee  of  200  citizens  to 
assist  him  in  welcoming  the  President.  On  this  com- 
mittee are  many  men  prominent  in  the  electrical 
industry. 

The  sources  of  the  flood-lighting  are  fifteen  batteries 
of  projectors.  Eleven  of  these  batteries  are  located 
upon  the  eleven  salients  of  the  old  fort  known  as  Fort 
Wood,  upon  which  the  base  of  the  statue  was  built. 
Three  batteries  will  be  located  upon  the  roofs  of  small 
buildings  on  the  island.  The  other  battery  will  be 
located  upon  the  balconies  of  Liberty's  arm,  just  below 
the  torch. 

The  total  number  of  projectors  is  246,  each  rated  at 
250  watts  and  35  volts,  each  of  the  246  projectors 
having  its  individual  compensator.  The  projectors  and 
compensators  are  mounted  on  specfally  designed  pipe- 
framed  circuits,  individually  designed  for  the  different 
locations. 

The  Public  Service  Corporation  of  New  Jersey  will 
supply  2200-volt,  two-phase  energy  through  submarine 


STATUE   OF   LIBERTY 
FLOODLIGHTED 


cables     from     its     plants     situated     across     the     bay. 
Finally,  to  put  "life"  or  a  quiver  into  the  simulated 
flame  of  the  burning  torch,  about  fifteen  500-cp.  gas- 
filled     incandescent     lamps     will     be 
placed  upon  a  series  of  flashers. 

The  activities  planned  for  a  num- 
ber of  cities  and  which  have  not  as 
yet  reported  in  the  Electrical  World 
follow : 

In  Seattle,  Wash.,  the  celebration 
will  be  featured  by  the  electrical 
show,  which  is  to  be  free  to  the  pub- 
lic. The  Seattle  exhibit  will  be  held 
on  the  second  floor  of  the  O'Shea 
Building,  Not  only  are  the  leading 
electrical  firms  of  the  city  having 
elaborate  displays,  but  there  is  a 
special  section  devoted  to  the  exhibits 
by  public  school  pupils,  showing  their 
work  in  applied  electricity,  for  which 
prizes  have  been  offered.  A  feature 
of  the  electrical  show  will  be  the  sug- 
gestions offered  for  Christmas  shop- 
pers, the  motto  of  the  electrical  stores 
this  year  being,  "Make  it  an  Elec- 
trical Christmas." 

Harrisburg's  celebration  will  be  un- 
der the  management  of  the  local  Jo- 
vian League.  A  show  at  which  more 
than  twenty  local  exhibitors  will  par- 
ticipate will  open  on  Monday  night. 

Eau  Claire,  Wis.,  has  arranged  for 
a  spectacle  parade  to  take  place  dur- 
ing one  of  the  evenings  of  the  week. 

Every  inch  of  space  has  been  sold  in  the  State  arsenal 
for  the  electrical  week  at  Springfield,  111.,  Dec.  4-9.  All 
of  the  bigger  mercantile  houses  of  the  city  have  united 
with  the  electrical  men  to  make  the  week  the  biggest 
event  in  the  business  of  the  city.  A  style  show  will  be 
given  on  one  of  the  evenings  with  living  models  fur- 
nished by  the  larger  stores.  Dancing  will  be  held  each 
evening. 

The  three  Atlantic  City  papers  have  run  double-page 
electrical  ads  in  three  issues  preceding  the  week.  With 
each  iron  sold  the  Atlantic  City  Electric  Company 
offers  an  ironing  board  free.  Dealers  and  contractors 
are  co-operating  in  extensive  window  displays  and 
lighting. 

An  electric  show  will  be  held  in  the  ballroom  of  the 
William  Penn  Hotel,  Pittsburgh,  on  Dec.  5  and  6.  Ad- 
mission will  be  by  ticket,  the  committee  aiming  to 
provide  a  display  not  only  of  electric  novelties,  but  to 
provide  music  and  entertainment  for  its  guests. 

Space  in  Toledo's  great  Terminal  Auditorium  has 
been  overbid  and  it  is  not  possible  to  provide  accom- 
modations for  all  who  want  to  exhibit.  The  A.  E.  W, 
activities  in  Toledo  will  be  conducted  in  conjunction  with 
the  Land  Show  running  from  Dec.  4  to  16. 

Massillon,  Ohio,  will  have  an  electric  show  with  at 
least  twenty  exhibitors,  most  of  which  will  be  out-of- 
town  concerns.  The  show  will  be  held  in  a  vacant  store 
and  will  be  the  first  ever  staged  in  Massillon.  A  house 
completely  wired  for  electricity  will  be  one  of  the  prin- 
cipal exhibits. 

Atlanta  will   have  its  second  electrical   show,  which 


December  2,  1916 


ELECTRICAL    WORLD 


1087 


from  the  present  outlook  will  be  half  again  as  large  as 
last  year.  Twenty  per  cent  of  the  receipts  will  go  to  an 
Atlanta  charity,  the  choice  being  determined  by  popular 
vote.  Among  the  hundreds  of  exhibitors,  representing 
every  electrical  industry  in  Georgia,  is  a  display  by  the 
electrical  students  of  Georgia  Tech. 

The  Schenectady  committee  will  run  page  advertise- 
ments in  both  local  newspapers,  the  space  being  paid 
for  by  merchants  interested  directly  or  indirectly  in 
advancing  electricity.  Extensive  poster  board  display, 
window  decoration  and  general  illumination,  besides 
educational  propaganda,  are  phases  of  the  program. 

The  Edison  Electric  Illuminating  Company  of  Brook- 
lyn, N.  Y.,  has  announced  a  10  per  cent  reduction  during 
the  week  from  the  regular  prices  of  its  easy  payment 
house  wiring  plan.  An  electric  show  will  be  held  in  the 
Brooklyn  Edison  shop,  the  display  occupying  the  entire 
ground  floor;  actual  demonstrations  of  all  the  devices 
will  be  made.  The  show  will  aim  to  be  an  advance 
Christmas  display.  Thirty-five  thousand  individual  in- 
vitations have  been  sent  to  residential  consumers,  space 
in  theater  programs,  periodicals  and  all  local  news- 
papers have  been  arranged. 

Instead  of  a  central  show  such  as  was  held  last  year, 
each  business  house  in  Sandusky,  Ohio,  will  make  spe- 
cial displays  and  special  discounts  from  their  places 
of  business.  This  means  that  twenty-nine  little  elec- 
tric shows  will  be  scattered  throughout  Sandusky. 
These  twenty-nine  business  interests  have  subscribed 
to  a  general  fund  for  advertising  purposes.  The  widest 
use  of  the  society's  window  cards,  car  cards,  poster 
boards  and  other  helps  will  be  made  by  these  interests. 

Pittsfield,  Mass.,  is  putting  on  an  electric  show.  The 
Jovians  in  charge  have  adopted  as  a  slogan,  "See  Alad- 
din," and  in  order  to  make  good  they  will  have  a  diminu- 
tive Aladdin  call  forth  the  Modern  Genie  and  demon- 
strate his  superiority  over  the  Genie  of  fiction.  Every 
possible  domestic  application  of  electricity  will  be  shown 
in  some  form  or  other,  all  exhibits  being  in  operation  as 
far  as  possible.  The  show  will  be  conducted  in  the  af- 
ternoons and  evenings — in  the  afternoons  there  will  be 
a  series  of  lectures  of  general  interest  followed  by  mov- 
ing pictures  of  electric  features — the  evenings  will  be 
devoted  to  demonstrating  electrical  appliances  until  10 
o'clock,  after  which  there  will  be  dancing. 

The  Davenport,  Iowa,  electric  show  will  be  equipped 
with  a  high  power  wireless  apparatus  and  efforts  will  be 
made  to  "talk"  with  other  electric  shows  throughout  the 
United  States. 

The  Kansas  City,  Mo.,  committee  has  arranged  to 
have  a  speaker  each  day  at  the  luncheons  of  the  various 
clubs,  such  as  Co-operative  Club,  Rotary  Club  and  the 
Commercial  Club,  taking  up  the  full  week.  These  clubs 
will  be  addressed  upon  the  subject  of  "Electrical  Devel- 
opment" and  there  will  be  demonstrations  in  the  room 
during  the  luncheons — this  will  bring  the  work  directly 
before  the  most  active  and  prominent  men  in  the  city. 

America's  Electrical  Week  at  Hot  Springs,  Ark.,  will 
open  with  a  carnival  backed  by  the  Business  Men's 
League.  Special  electrical  displays  have  been  provided 
for  in  the  downtown  district  and  every  effort  will  be 
made  to  make  this  a  gala  week.  Railroads  have  agreed 
to  co-operate  in  the  matter  of  advertising  and  by  offer- 
ing reduced  rates  and  increased  train  service;  special 
concerts  will  be  given  daily  at  places  of  business  at 
which  there  are  special  displays  and  sales  days. 

The  local  committee  at  Superior,  Wis.,  has  secured  an 
empty  store  building  in  the  heart  of  the  retail  shopping 
district  which  will  be  fitted  up  as  a  Home  Electrical.  An 
essay  competition  is  being  conducted.  The  building  in 
which  the  electric  show  is  to  be  housed  will  be  outlined 
with  electric  lights  and  at  the  two  points  on  the  main 
street  representing  the  limits  of  the  retail  district,  ex- 


tensive decorative  lighting  will  be  installed.  A  large 
sign  advertising  America's  Electrical  Week  will  be 
placed  on  the  roof  of  the  leading  department  store  and 
flood  lighted.  All  companies  handling  electrical  appli- 
ances have  arranged  for  special  window  displays. 

More  than  $20,000  was  raised  by  the  electrical  inter- 
ests of  Detroit  to  carry  out  an  elaborate  program 
which  hinges  about  an  electric  show.  All  space  for  this 
show  has  been  sold  and  there  is  already  an  advance 
sale  of  $11,000,  the  admission  prices  being  50  cents. 
The  free  list  is  suspended  except  to  newspaper  men, 
employees  of  the  show  and  social  workers.  Each  night 
during  the  week  will  be  given  over  to  a  special  feature. 
The  search  for  the  Goddess  Electra  has  created  the 
widest  interest  among  Michigan's  attractive  young 
women  who  seek  the  honor  of  being  crowned  the  queen 
of  the  carnival.  More  than  150  women  are  competing 
for  this  honor. 

In  addition  to  electrical  shows  this  year's  celebration 
includes  such  activities  as  pageants,  essays  by  school 
children  on  electrical  topics,  street  decorative  lighting, 
electric  vehicle  parades,  etc. 

Electrical  shows  are  being  held  in  forty-two  cities, 
according  to  reports  received  by  the  Society  for  Elec- 
trical Development.  Below  is  given  a  list  of  cities  hav- 
ing shows. 

ELECTRIC  SHOWS  PLANNED  FOR  AMERICA'S  ELECTRICAL. 


Aberdeen,  Wash. 
Atlanta,     Ga. 
Birmingham,    Ala. 

<  'amden,   N.   J. 

<  'harlotte.    N.    C. 
Cincinnati,   Ohio. 
Davenport,  Iowa. 
Des   Moines,    Iowa. 
Detroit,  Mich. 
Duluth,   Minn. 
Eau  Claire,  Wis. 
Elizabeth,  N.   J. 
Fort  Wayne,  Ind. 
Houston.  Tex. 


WEEK 
Jersey  City.  N.  .1. 
Louisville,   Ky. 
Mas.sillon,  Ohio. 
Milwaukee,   Wis. 
Moline,  111. 
Newark.    N.   J. 
New  Brunswick,  N.  J. 
North   Hudson,   N.    J. 
Oklahoma   City,  Okla. 
Orange,  N.   J. 
Passaic,    N.    J. 
Paterson,    N.    J. 
F'eoria,    111. 
Pittsburgh.  Pa. 


Pittsfield,    Mass. 
Plainfield,  N.  J. 
Pueblo,   Col. 
Rock  Island,  111. 
San   Francisco,  Cal. 
Sandusky,  Ohio. 
Springfield,    111. 
Springfield,  Mo. 
Syracuse,    N.    T. 
Toledo,   Ohio. 
Trenton,   N.   J. 
Tulsa,   Okla. 
Wichita,  Kan. 


ALADDIN — OFFICIAL  POSTER  OF  THE   WEEK 

One  of  the  biggest  features  of  our  present  campaign 
has  been  the  co-operative  work  with  the  most  influential 
national  popular  magazines  and  business  journals  hav- 
ing an  aggregate  circulation  of  more  than  10,000,000. 
These  electrical  numbers  are  out  this  week. 

The  shipping  force  of  the  society  was  enlarged  from 
two  to  fifteen  men,  and  up  to  Monday  night,  Nov.  27, 
there  had  been  shipped  out  the  following  co-operative 
material.  Many  late  orders  have  been  received  which 
will  completely  exhaust  the  big  supply  of  material. 

Poster    stamps 3,000,000  Bill  posters 4,000 

Window  cards    30,000  Felt  pennants 8,000 

Car  cards    22.000  P'olders  for  public 1,300,000 

Window  lithographs  ..  .       2."). 000  Movie  slides    1,150 

Muslin   signs 12.000  Electros    2.956 
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GOVERNMENT  ASKED  TO  ACT 

IN  NIAGARA  POWER  CRISIS 

American  Electrochemical  Society  Brings  Canadian 

Power  Embargo  to  Attention  of  Secretary 

of    War    and    Urges    Relief 

At  its  meeting  in  New  York,  Nov.  24,  the  board  of 
directors  of  the  American  Electrochemical  Society  took 
up  the  matter  of  the  Niagara  Falls  power  crisis  on  the 
recommendation   of  the   society's  committee  on   public 


given,  and  the  Board  therefore  begs  to  offer  you  its  .services 
m  supplying  any  further  information  you  desire  as  to  the 
need  of  our  electrochemical  industries.    Yours  respectfully, 

Francis  A.  J.  FitzGeralu, 

President. 

The  letter  referred  to  was  written  by  Acheson  Smith 
of  the  Acheson  Graphite  Company,  and  reviewed  the 
power  situation  on  the  Niagara  frontier  and  its  effect 
on  American  electrochemical  industries.  The  substance 
of  the  letter  was  given  in  last  week's  issue  of  Elec- 


STATION    OF    BUFFALO    GENERAL    ELECTRIC    COMPANY 


relations,   and  directed  the  president  to  send  the  fol- 
lowing communication  to  the  Secretary  of  War: 

To  THE  Secretary  of  War, 
Washington,  D.  C. 

Sir: — The  Committee  on  Public  Relations  consisting  of 
the  President  and  Past  Presidents  of  the  American  Electro- 
chemical Society  reports  to  the  Board  of  Directors  that 
owing  to  the  large  demand  for  power  in  Canada  a  consid- 
erable block  of  power  now  imported  to  this  country  will 
be  cut  off.  The  shortage  of  power  in  the  United  States 
caused  by  this  Canadian  demand  will  have  a  serious  effect 
on  our  electrochemical  industries. 

Protests  to  the  Canadian  Government  by  the  electro- 
chemical industries  of  the  United  States  are  met  by  the 
reply  that  the  Canadian  Government  must  consider  the  in- 
terests of  its  own  people  first.  It  is  therefore  apparent  that 
in  order  to  assist  our  electrochemical  industries  in  this 
emergency  our  government  must  be  appealed  to.  The  Com- 
mittee on  Public  Relations,  therefore,  recommends  that  the 
Board  of  Directors  of  the  American  Electrochemical  Society 
should  communicate  with  you  urging  you  to  permit  the 
temporary  diversion  of  the  4400  cu.  ft.  of  Niagara  River 
water  allowed  by  our  treaty  with  Canada,  until  such 
time  as  Congress  can  take  action  in  the  matter. 

After  careful  consideration  the  Board  finds  that  in  view 
of  the  serious  crisis  threatening  the  electrochemical  indus- 
tries of  Niagara  Falls,  N.  Y.,  it  can  strongly  indorse  the 
solution  of  the  problem  proposed  by  the  Committee  on  Pub- 
lic Relations. 

In  indorsing  the  recommendation  of  the  Committee  the 
Board  does  not  desire  to  offer  any  advice  as  to  the  ultimate 
disposal  of  the  4400  cu.  ft.  of  water  allowed  to  the  United 
States  by  its  treaty  with  Canada ;  but  simply  to  emphasize 
the  fact  that  the  threatened  power  shortage  is  a  serious 
menace  to  the  welfare  of  our  country  since  this  is  so  largely 
dependent  on  the  products  of  electrochemistry. 

As  an  example  showing  how  the  power  shortage  will 
affect  an  important  industry  the  Board  respectfully  calls 
your  attention  to  the  inclosed  letter.  The  facts  set  forth 
are  the  more  interesting  in  that  the  products  of  this  factory 
are  an  absolute  necessity  to  many  other  electrochemical 
industries.  Thus,  these  are  not  only  affected  directly  by  the 
power  shortage,  but  are  indirectly  embarrassed  through 
their  inability  to  obtain  a  sufficient  supply  of  material 
necessary  for  their  manufacture. 

This  is  but  a  single  example  out  of  many  which  could  be 


TRiCAL  World.  The  Acheson  company  is  now  building 
near  Buffalo  a  new  plant  at  a  cost  of  approximately 
$750,000,  to  take  power  from  the  steam-generating  sta- 
tion of  the  Buffalo  General  Electric  Company.  This 
new  plant  will  give  it  a  very  large  capacity,  and  the 
company  hopes  with  its  aid  to  be  able  to  take  care  of  its 
business  very  comfortably.  However,  it  will  naturally 
depend  upon  its  Niagara  Falls  plant  for  a  considerable 
amount  of  output,  and  if  the  power  situation  here  does 
not  improve  it  can  only  operate  its  Niagara  Falls  plant 
at  30  per  cent  of  its  capacity. 

The  Acheson  company  is,  however,  not  the  only  one 
of  the  electrochemical  companies  at  Niagara  Falls,  N. 
Y.,  which  are  suffering  for  want  of  electrical  energy ;  all 
the  industries  there  located  in  addition  to  other  varied 
industries  located  between  Niagara  Falls  and  Buffalo 
are  severely  handicapped  in  their  operations  for  want 
of  power.  It  is  expected  that  the  new  steam  station  of 
the  Buffalo  General  Electric  Company  will  offer  some 
relief,  but  the  demands  are  such  that  many  feel  that  the 
relief  will  only  be  temporary. 


A.  I.  E.  E.  NEXT  MEETING 

TO  BE  HELD  IN  BOSTON 

Institute  Will  Take  Part  in  Exercises  Attending  the 

Presentation  of  John  Fritz  Medal  to 

Elihu  Thomson 

The  327th  meeting  of  the  American  Institute  of  Elec- 
trical Engineers  will  be  held  in  Boston  on  Dec.  8.  The 
meeting  will  be  under  the  auspices  of  the  Boston  Sec- 
tion and  the  protective  devices  committee.  There  will 
be  a  meeting  of  the  standards  committee  at  9  a.  m., 
finance  committee  at  10.30  a.  m.,  board  of  directors  at 
11  a.m.  From  9  a.  m.  until  1  p.  m.  inspection  trips  to 
l,he  following  places  of  engineering  interest  have  been 
arranged:     Condit  Electrical  Manufacturing  Company, 
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maker  of  protective  devices;  Edison  Electric  Illuminat- 
ing Company  of  Boston,  South  Boston  power  station; 
Boston  Elevated  Railroad  Company's  South  Boston 
power  station,  and  Gray  &  Davis,  Inc.,  makers  of  elec- 
trical automobile  accessories,  Cambridge,  Mass. 

The  technical  session  will  be  held  at  3  p.  m.  in  the 
Central  Lecture  Hall  of  the  new  buildings  of  the  Massa- 
chusetts Institute  of  Technology.  The  following  papers 
will  be  presented:  "Rupturing  Capacity  of  Oil  Circuit 
Breakers,"  by  Stephen  Q.  Hayes;  "Method  of  Rating  the 
Rupturing  Capacity  of  Oil  Circuit  Breakers,"  by  E.  M. 
Hewlett. 

At  6.30  p.  m.  an  informal  dinner  will  be  held  at  the 
Riverbank  Court  directly  opposite  the  new  buildings  of 
the  Massachusetts  Institute  of  Technology. 

At  8.30  in  the  evening  a  meeting  will  be  held  under 
the  auspices  of  the  John  Fritz  medal  board  of  award,  at 
which  the  John  Fritz  medal  will  be  presented  to  Dr. 
Elihu  Thomson,  as  previously  announced. 


ONTARIO  TO  EXPROPRIATE 

NIAGARA  POWER  STATIONS 

Hydroelectric    Power    Commission    Hopes    Also    to 

Sell  Energy  at  $7.50  a  Horsepower-Year  When 

Chippawa  Project  Is  Completed 

At  a  meeting  of  the  Ontario  Hydro-Electric  Radial 
Railway  Association  held  at  Toronto  on  Nov.  21,  (about 
320  representatives  being  present,  including  the  Mayors 
and  prominent  civic  officials  of  the  cities,  towns  and 
municipalities  in  the  Hydro  district  of  western  On- 
tario) the  following  resolution  was  unanimously  passed: 

It  is  hereby  unanimously  resolved  that  the 
Ontario  government  be  asked  to  pass  an  order  in 
council  forthwith  permitting  the  Ontario  Hydro- 
Electric  Power  Commission  of  Ontario  to  exert  its 
functions  and  power  in  expropriating  the  plant  or 
product  of  the  Canadian  Niagara  Power  Company 
and  others  developing  power  at  Niagara   Falls. 

Sir  Adam  Beck,  chairman  of  the  Ontario  Hydro-Elec- 
tric Power  Commission,  in  addressing  the  gathering, 
stated  that  when  the  Chippawa  development  project 
if-  completed  energy  will  cost  $7.50  per  horsepower-year. 
The  present  price  will  be  reduced  to  $9.50  when  the 
first  100,000  of  the  final  200,000  hp.  is  developed,  and 
a  further  reduction  of  $2  will  be  made  when  the  work 
is  finally  completed.  He  also  stated  that  in  order  to 
facilitate  the  manufacture  of  munitions  at  present,  the 
commission  expected  to  develop  an  additional  20,000  hp. 
this  year,  but  he  was  not  at  liberty  to  announce  the 
new  source  of  supply.  He  also  announced  that  the  con- 
struction of  the  Chippawa  development  work  would  be 
done  under  the  direct  supervision  of  the  commission, 
instead  of  by  contract. 

Niagara  Power  Agitation  Discussed 

In  reference  to  the  objections  recently  made  by  con- 
cerns at  Niagara  Falls,  N.  Y.,  against  the  request  made 
by  the  commission  to  the  Dominion  government  to  re- 
strict the  export  of  a  block  of  power  by  the  Canadian 
Niagara  Power  Company  in  order  that  the  commission 
might  be  able  to  supply  the  demand  in  Ontario,  Sir 
Adam  Beck  stated  that  the  center  of  the  agitation  was 
in  Buffalo  and  was  made  for  the  purpose  of  compelling 
the  United  States  War  Department  to  hand  over  an 
additional  4000  cu.  ft.  per  second  of  water  from  the 
Niagara  River. 

He  said  there  was  nothing  in  the  statements  that 
industries  in  Buffalo  are  being  deprived  of  power,  or 
threatened  with  loss  of  power,  on  the  ground  that  it  is 
all  being  sold  to  Canadian  industries,  because  the  50,- 


000  hp.  which  the  commission  requires  for  Canadian 
use  was  never  exported  and  the  machinery  for  the 
development  of  this  power  was  only  recently  installed. 

Referring  to  the  Chippawa  project,  Sir  Adam  Beck 
stated  that  this  development  will  eventually  mean  that 
American  concerns  will  have  to  locate  in  Ontario,  and 
that  electricity  at  $7.50  per  horsepower-year  would 
mean  that  valuable  fertilizer  could  be  made  as  cheaply 
in  Canada  as  in  Norway. 

It  was  .stated  during  the  meeting  that  110  munici- 
palities will  vote  on  power  development  by-laws  and 
twenty-eight  on  radial  by-laws  at  the  municipal  elections 
in   January  next. 


GOVERNMENT  OWNERSHIP 

OF  UTILITIES  OPPOSED 

Merchants'  Association  of  New  York  Presents  Reso- 
lutions to  Newlands  Commission  Condemning  the 
Principle  and  Giving  Its  Reasons  Therefor 

The  Merchants'  Association  of  New  York,  on  the 
recommendation  of  its  committee  on  transportation,  has 
adopted  the  following  preambles  and  resolutions:  (1) 
Opposing  government  ownership  and  operation  of  pub- 
lic utilities;  (2)  advocating  the  exclusive  regulation 
of  all  railroads  by  the  federal  government,  and  its  rep- 
resentatives appeared  before  the  Newlands  commission 
last  week  in  support  thereof. 

The  resolution  opposing  government  ownership  and 
operation  of  public  utilities  is  as  follows: 

Whereas,  The  Newlands  commission,  created  by  Sen- 
ate joint  resolution  No.  60,  is  about  to  investigate, 
among  other  things,  "the  comparative  worth  and  effi- 
ciency of  governmental  regulation  and  control  [of  public 
utilities]  as  compared  with  governmental  ownership  and 
operation,"  and 

Whereas,  The  fundamental  principles  of  our  form  of 
government  require:  That  the  members  of  legislative 
bodies  and  all  principal  executive  officials  be  periodically 
subject  to  change;  that  the  number  of  members  of  leg- 
islative bodies  be  large  and  that  representation  be  sec- 
tional; that  legislative  bodies,  by  means  of  laws  passed 
by  them,  direct  and  control  in  minute  detail  the  acts  of 
executive  officials ;  that  the  discretionary  power  of  such 
oflflcials  be  restricted  to  the  narrowest  possible  limits; 
that  no  outlays  of  public  moneys  be  made  except  as 
expressly  authorized  by  law;  and 

Whereas,  By  reason  of  these  conditions  inseparable 
from  our  form  of  government,  governmental  operation 
of  economic  undertakings,  whether  federal,  state  or 
municipal,  is  characterized  by:  Extreme  delay  and  in- 
ertia, vacillation,  hesitancy  and  inconsistency  in  matters 
of  policy;  wasteful  outlays  in  response  to  sectional 
demands;  insufficient  provision  of  funds  when  needed 
for  necessary  purposes;  absence  of  close  and  harmonious 
co-operation  between  the  legislative  directorate  and  the 
executive  officials;  insecurity  of  tenure  in  the  higher 
places  and  lack  of  self-interest  as  an  incentive ;  frequent 
change  of  higher  officials  and  the  injection  into  office  of 
new  and  untried  men;  unsuitable  methods  of  selecting 
executive  officials  whereby  such  officials  are  often  not 
properly  qualified  by  expert  knowledge,  previous  train- 
ing, experience  or  proved  capacity;  hampering  condi- 
tions imposed  by  law  upon  executives  whereby  they  are 
deprived  of  necessary  control  of  operation  and  of  their 
subordinates;  and 

Whereas,  From  these  conditions  naturally  result  im- 
perfect co-ordination,  lack  of  qualified  management,  bad 
operating  methods,  and  general  waste  and  inefficiency; 
both  the  methods  and  the  results  being  diametrically  op- 
posite to  those  which  prevail  in  properly-managed  busi- 
ness undertakings,  which  latter  are  governed  solely  by 
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economic  considercitions,  ami  rtviuire  for  their  success 
close  and  friendly  relations  between  the  directorate  and 
the  ollicials;  the  prompt  provision  of  iunds  as  re(iuired 
l)y  the  economic  needs  of  the  business;  high  capacity, 
long  experience  and  special  training  on  the  part  of  the 
executive  otlicials,  assured  tenure  during  efficiency,  self- 
interest,  and  the  possession  by  such  officials  of  a  very 
large  degi-ee  of  discretion  as  to  outlays  and  operating 
details;  now,  therefore,  be  it 

Resolved,  By  the  Merchants'  Association  of  New  York 
that  governmental  methods  in  the  conduct  of  business 
affairs  are  inherently  defective  by  reason  of  the  funda- 
mental restrictions  imposed  by  our  form  of  government, 
and  that  governmental  methods  are  often  inefficient  and 
wasteful  and  therefore  unsuited  to  the  conduct  of  busi- 
ness undertakings;  and  be  it  further 

Resolved,  That  the  Merchants'  Association  of  New 
York  is  opposed  to  government  ownership  and  operation 
of  railroads,  telephones,  telegraphs,  and  other  public 
utilities,  believing  that  such  utilities  are  far  more 
effectively  operated  under  private  ownership,  subject  to 
public  regulation,  than  would  be  possible  under  govern- 
mental ownership  and  operation,  and  that  it  would  be  a 
national  calamity  to  subject  these  instruments,  indis- 
pensable to  the  welfare  of  the  whole  country  to  the 
hampering,  inefficient  and  wasteful  methods  insepara- 
ble from  governmental  undertakings. 


CINCINNATI  ELECTRIC  SHOW 

PROVES  HIGHLY  SUCCESSFUL 

Combined  Entertainment  with  Electrical  Displays — 
Show  Held  Early  to  Give  Dealers  Better  Op- 
portunity to  Handle  Christmas  Trade 

The  Ohio  Valley  Electrical  Exposition  at  Cincinnati, 
which  was  formally  opened  by  Governor  Frank  Willis 
on  Nov.  18,  and  lasted  through  Nov.  25,  from  the  point 
of  attendance  was  very  successful.  The  exposition  was 
again  conducted  under  the  management  of  the  Cincin- 
nati  Electric   Show  Company,  and  was  held  in   Music 


CORNER   OF   CINCINNATI   ELECTRIC   SHOW 

Hall.  It  was  the  plan  this  year  to  combine  entertain- 
ment features  well  worth  the  admission  price,  with  the 
practical  exploitation  of  electricity  and  electrical  goods. 
The  Cincinnati  show  was  held  in  advance  of  America's 
Electrical  Week  this  year,  since  last  year  it  was  learned 
that  holding  the  show  during  the  first  week  in  Decem- 
ber hampered  local  electrical  dealers  in  handling  their 
Christmas  trade.  Setting  an  earlier  date  for  the  show, 
it  is  thought,  lengthens  the  Christmas  shopping  sea- 
son. 


EFFECT  OF  ELECTION  ON 

CONGRESSIONAL  COMMITTEES 

Whether    Legislation    of    Interest    to    the    Electrical 

Industry  Will  Be  Enacted  or  Not  Depends  on 

Which  Political  Party  Controls  the  House 

Reports  received  at  Washington  from  all  over  the 
United  States  indicate  that  it  is  not  settled  whether  the 
House  of  Representatives  in  the  next  Congress  will  be 
Republican  or  Democratic.  Speaker  Clark,  now  in 
Washington,  asserts  that  his  party  will  organize  the  next 
House  with  three  votes  to  spare,  and  Representative 
Woods,  chairman  of  the  Republican  Congressional  Cam- 
paign Committee,  claims  that  his  party  will  organize 
the  House  with  218  votes,  the  total  membership  being 
435.  Mr.  Woods  does  not  claim  that  all  of  the  218  votes 
will  be  Republicans.  He  includes  independents  who, 
he  says,  will  vote  with  the  Republicans  on  the  organi- 
zation of  the  House.  This  uncertainty  so  long  after  the 
election  is  due  to  the  fact  that  there  are  a  number  of 
contested  seats. 

Meanwhile  many  interests  are  bending  all  sorts  of 
efforts  to  bring  about  the  organization  of  a  Republican 
House,  while  on  the  other  hand  many  interests  are  en- 
deavoring to  maintain  the  Democratic  control.  These 
interests  are  not  merely  political.  Many  of  the  most 
important  industries  of  the  country  are  affected  by  the 
political  control  of  the  next  House,  for  if  the  Republi- 
cans are  shown  to  have  control  it  is  expected  that  there 
will  not  only  be  a  speaker  of  the  House  other  than  the 
present  Democratic  incumbent,  but  the  chairmanships 
of  many  important  committees,  with  a  consequent  vital 
influence  upon  proposed  legislation,  are  at  stake. 

If  the  Republicans  gain  control  of  the  House,  it  seems 
proper  to  say  that  they  would  prevent  a  Democratic 
Senate  from  passing  measures  not  in  line  with  Repub- 
lican policy,  affecting  tariffs,  etc.  Likewise,  if  they  gain 
control,  it  is  expected  that  there  would  be  a  new  chair- 
man of  the  Ways  and  Means  Committee  of  the  House 
having  in  charge  tariff  legislation  and  the  things  that 
are  done  in  the  name  of  tariff  legislation.  In  nearly 
every  case  the  committee  chairmanships  would  go  to 
the  ranking  Republican  members  on  committees. 

Under  Republican  control,  Representative  Fordney 
of  Michigan  would  be  chairman  of  the  Ways  and  Means 
Committee,  and  the  floor  leader  very  likely.  Represen- 
tative Cooper  of  Wisconsin,  one  of  the  ablest  men  in 
the  House,  would  take  Representative  Flood's  place  as 
chairman  of  the  Foreign  Relations  Committee,  which 
deals  with  Niagara  Falls  water-power  matters.  An- 
other Wisconsin  man.  Representative  Esch,  would  be- 
come chairman  of  the  Committee  on  Interstate  and 
Foreign  Commerce,  one  of  the  water-power  committees. 
Representative  Clark  of  Florida  would  be  chairman  of 
the  Patent  Committee.  It  goes  without  saying,  too,  that 
the  majorities  on  the  committees,  with  consequent  con- 
trol of  proposed  legislation  which  cannot  all  be  jammed 
through  by  the  present  Congress,  would  be  Republican. 

The  situation  presents  a  wide  field  for  study  by  execu- 
tives, for  although  it  is  definite  that  the  people  in- 
dorsed President  Wilson  personally,  apparently  they 
have  not  given  him  the  machinery  in  the  House  of  Rep- 
resentatives to  carry  out  future  or  past  policies.  In 
fact,  it  is  believed  in  Washington  that  President  Wilson 
will  have  great  difficulty  in  carrying  out  any  legisla- 
tion, even  if  the  House  is  organized  by  the  Democrats, 
because  of  the  narrow  margin  they  would  have.  An 
interesting  item  in  connection  with  the  situation  is 
that  Representative  Lewis  of  Maryland,  who  has  been 
stoutly  contending  and  fighting  for  government  owner- 
ship, was  defeated  in  his  race  for  the  Senate  and  is  out 
of  the  House,  too. 
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SERVICE   BUILDING   OF    UNITED   ELECTRIC    LIGHT   COMPANY,    SPRINGFIELD,    MASS.,    AND    EMPLOYEES    RECREATION    ROOM 

Central  Station  Service  Building  at 
Springfield,  Mass. 

The  Structure  Which  Was  Erected  at  Cost  of  $150,000  by  United  Electric  Light  Company, 

Now  Provides  a  Garage,  Storage  for  Supplies  and  a 
Recreation  Center  for  Employees 


THE  United  Electric  Light  Company,  Springfield, 
Mass.,  has  recently  expended  about  $150,000  in  the 
erection  of  a  new  general  service  building,  which 
combines  the  functions  of  an  electric  garage,  storehouse 
for  heavy  supplies  and  material,  employees'  recreation 
center  and  headquarters  of  distribution  work.  The  new 
building  embodies  on  a  smaller  scale  some  of  the  fea- 
tures at  present  enjoyed  only  by  large  companies  in  the 
internal  conduct  of  their  construction  and  transporta- 
tion affairs. 

All  the  horse-drawn  vehicles  of  the  company  have  been 
abandoned  for  motor-driven  machines,  and  there  are 
now  some  sixteen  electric  trucks  in  service  on  the  com- 
pany's system.  Before  the  erection  of  the  new  building, 
which  is  situated  at  the  highest  point  in  the  city  and 
substantially  in  its  geographical  center,  although  about 
1.5  miles  east  of  the  business  district,  much  heavy  stock 
was  stored  in  confined  quarters  on  the  east  bank  of  the 
Connecticut  River.  The  old  facilities  possessed  some 
railroad  conveniences,  but  the  location  of  the  plant  at 
practically  the  lowest  point  in  the  city  made  the  expens<^ 
of  haulage  to  various  points  on  the  distribution  system 
burdensome.  The  pole  yard  was  2  miles  away,  and  de- 
lays at  railroad  crossings  were  frequent,  all  the  haulagp 


being  for  a  considerable  distance  up  grade.  All  th<> 
cable  used  had  to  be  drawn  1.5  miles  from  the  railroad 
freight  station.  Loading  and  unloading  facilities  were 
inadequate  at  the  old  site. 

The  pole  yard  was  located  on  a  spur  track  of  the 
Highland  division  of  the  New  York,  New  Haven  & 
Hartford  Railroad,  and  the  convenience  of  this  arrange- 
ment led  to  the  erection  of  the  service  building  beside 
this  spur  track,  on  a  100-ft.  by  700-ft.  lot  at  Alden 
Street  and  Wilbraham  Avenue.  The  pole  yard  is 
slightly  north  of  this  property.  At  the  new  service  sta- 
tion all  freight  shipments  can  be  delivered  directly  to 
the  platform  and  the  cost  of  haulage  saved  on  large 
quantities  of  construction  material,  including  cable, 
wire,  transformers,  lamps  and  metal  poles.  An  impor- 
tant feature  of  the  service  building  location  with  refer- 
ence to  the  economical  use  of  electric  trucks  in  dis- 
tributing material  from  this  center  is  the  fact  that  the 
haulage  of  loads  is  either  on  level  or  descending  grades. 
On  the  return  trips  the  trucks  run  lightly  loaded  or 
empty  up  the  grades  leading  to  the  building,  provided 
the  return  trips  start  from  points  below  the  plateau 
on  which  the  service  building  is  situated. 

The  building  is  a  three-story  and  basement  structure 


GARAGE   AND   CABLE   STORAGE   IN    UNITED   ELECTRIC   LIGHT   COMPANY'S    SERVICE    BUILDING 
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of  brick,  steel  and  concrete,  200  ft.  long  and  80  ft.  wide. 
The  basement  extends  the  full  length  of  the  building, 
and  besides  containing  a  heating  plant  with  two  low- 
pressure  steam  boilers  offers  ample  storage  space  for 
cable  in  reels,  coal,  and  any  extra  heavy  supplies  brought 
to  the  premises.  The  first  floor  is  devoted  to  garage 
work,  with  entrances  at  each  end  and  accommodations 
for  fifty  machines.  On  the  west  side  of  the  building 
and  opening  into  it  through  folding  doors  is  a  receiving 
platform  10  ft.  wide  and  level  with  freight  car  floors, 
a  sidetrack  holding  four  cars  and  paralleling  the  plat- 
form so  closely  that  no  bridging  is  required  in  deliver- 
ing freight.  The  platform  is  recessed  into  the  building, 
and  at  either  end  of  a  6-ton  Otis  electric  elevator  con- 
necting all  floors.  Any  cable  reel  can  be  easily  rolled 
to  an  elevator  in  the  basement,  raised  to  the  loading 
platform,  placed  on  a  car  or  truck  and  hauled  away  with 
minimum  labor.  Similarly,  transformers  stored  on  the 
upper  floor  can  be  handled  with  convenience.  Confusion 
is  avoided  by  having  machines  assigned  to  underground 
construction  loaded  before  7.30  a.  m.,  the  trucks  used 
by  the  overhead  construction  forces  being  started  out 
at  8  o'clock. 

Storage  and  Charging  Facilities 

The  second  floor  of  the  building  is  utilized  for  offices 
and  storage  and  the  third  entirely  for  storage.  In  the 
garage  on  the  first  floor  are  provided  at  present  charg- 
ing stations  for  sixteen  trucks.  The  charging  appa- 
ratus is  located  in  a  compartment  near  one  end  of  the 
room,  and  includes  two  motor-generator  sets  and  a 
switchboard.  One  set  consists  of  a  30-kw.,  125-volt 
General  Electric  generator  direct  driven  by  a  50-hp., 
440-volt  induction  motor.  This  unit  was  assembled  by 
the  company,  the  generator  having  been  in  its  posses- 
sion for  some  time,  and  occupies  a  floor  space  of  ap- 
proximately 3  ft.  8  in.  by  9  ft.  6  in.  The  other  set, 
which  was  purchased  especially  for  this  service,  consists 
of  a  50-kw.  generator  direct  driven  by  a  75-hp.  induction 
motor  of  General  Electric  make,  the  floor  space  being 
about  2  ft.  10  in.  by  7  ft.  4  in.  Thus,  the  specially  de- 
signed unit  of  larger  capacity  is  more  compact  than  the 
smaller  outfit,  but  the  company  found  it  economical  to 
utilize  its  existing  equipment  and  merely  purchase  a 
motor  for  driving  it. 

The  charging  switchboard  consists  of  an  eight-panel 
layout  of  the  "Wotton"  type,  furnished  by  the  Electric 
Products  Company,  Cleveland,  Ohio.  There  are  sixteen 
unit-charging  panels  on  the  board,  each  connected  with 
a  watt-hour  meter.  The  rheostats  are  mounted  on 
angle-irons  behind  the  board  and  the  usual  starting 
connections  are  provided  for  the  motor-generators.  At 
present  the  440-volt  service  is  brought  into  the  building 
from  an  adjacent  transformer  installation,  but  in  the 
near  future  transformers  will  probably  be  placed  in  a 
special  compartment  reserved  for  this  service  in.  the 
basement. 

Machine  Shop  Equipment 

A  commodious  machine  shop  adjoins  the  charging 
switchboard  room  and  contains  a  %-hp.  motor-driven 
grinder,  a  1-hp.  20-in.  Barnes  vertical  drill,  and  a  1.5- 
hp.  10-in.  lathe.  Two-phase  induction  motors  drive  these 
tools.  The  mounting  of  the  grinder  is  illustrated  here- 
with. This  equipment  is  bolted  to  a  5-ft.  by  15-in.  shelf, 
with  the  axis  of  the  grinder  shaft  3  ft.  6  in.  above  the 
floor,  the  shelf  being  supported  by  two  1.5-in.  by  %-in. 
strap-iron  brackets  bolted  into  the  wall.  Two  5-in. 
emery  wheels  are  provided  and  the  motor  speed  is  3600 
r.p.m.  The  wiring  is  in  conduit  fron^  a  convenient 
switch  box  on  the  wall.  The  company's  safety  commit- 
tee recently  placed  a  guard  around  the  switch  control- 
ling the  vertical  drill  motor,  as  illustrated.  The  guard 
consists  of  a  wooden  frame,  painted  red,  and  inclosing 


the  switch  blades  so  that  it  is  impossible  to  bring  the 
hand  into  contact  with  live  parts  in  manipulating  the 
switch.  The  guard  is  7  in.  long  by  4,5  in.  high  and  6.5 
in.  wide,  and  the  partitions  are  made  of  0.5-in.  stock 
spaced  about  1.75  in.  apart. 

The  remainder  of  the  building  contains  no  unusual 
features,  with  the  exception  that  roomy  and  well-ap- 
pointed offices  are  provided  for  the  foreman  of  under- 
ground construction  and  superintendent  of  distribution. 
A  large  general  office,  fireproof  vault  for  the  storage  of 
tracings,  a  commodious  drafting  room  and  liberal  stor- 
age facilities  are  available.  The  company's  meter 
laboratory  was  not  transferred  to  the  service  building 
from  the  main  offices  at  73  State  Street  on  account  of 
the  close  relation  between  the  meter  and  commercial 
departments  and  the  permanent  installation  of  testing 
equipment  at  the  latter  place,  but  facilities  for  arc  lamp- 
testing  are  available  at  the  service  buildings,  A  well- 
equipped  recreation  room,  illustrated  herewith,  is  also  an 
attractive  feature  of  the  building. 


Precision  Condensers 

Edmund  B.  Wheeler  and  Morton  Sultzer  of  East 
Orange  and  New  York  respectively  propose  in  patent 
No.  1,200,063  a  method  of  manufacturing  electric  con- 
densers which  not  only  permits  of  adjusting  and  main- 
taining the  capacity  to  a  high  degree  of  accuracy,  but 
which  also  allows  of  a  very  rugged  construction.  Here- 
tofore, in  condensers  of  the  stack  type,  it  has  been  cus- 
tomary to  use  tinfoil  between  the  successive  layers  of 
insulation.  In  view  of  the  very  low  tensile  strength 
of  tinfoil,  it  is  proposed  that  part  of  the  tinfoil  sheets 
be  replaced  by  copper  or  aluminum  foil,  and  it  is  found 
sufficient  to  have  the  last  few  sheets  on  each  side  of 
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the  condenser  formed  of  this  stronger  metal.  Clamp- 
ing plates  are  used  for  compressing  the  sheet  material 
to  a  high  degree.  It  is  found  that  the  use  of  a  few 
sheets  of  conducting  material  of  high  tensile  strength 
in  these  condensers  permits  an  accurate  adjustment  of 
the  capacity  of  the  condensers  as  a  whole.  This  ad- 
justment is  accomplished  by  having  the  capacity  at 
first  a  little  larger  than  desired,  and  then  pulling  out 
sheets  until  the  desired  capacity  is  obtained.  When 
this  stage  of  the  manufacture  has  been  reached,  the 
condenser  is  placed  in  a  suitabk  furnace  and  is  main- 
tained at  a  high  temperature  to  remove  any  traces  of 
moisture  and  excessive  quantity  of  air.  The  condenser 
is  then  dipped  into  a  molten  mass  of  sealing  mixture. 
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Brooklyn  Rate  Order  Not  Accepted 

Company  Applies  to  Public  Service  Commission  for  a  Rehearing  —  The  Principal  Difference 
in  Physical  Property  Valuation  Is  Over  Depreciation. 


AFTER  consideration  of  the  decision  of  the  New 
York  Public  Service  Commission,  First  District, 
directing  lower  rates,  the  Edison  Electric  Illumi- 
nating Company  of  Brooklyn  asked  on  Nov.  28  for  a  re- 
hearing. Before  requesting  a  rehearing  the  company 
made  a  formal  statement  to  the  commission  that  the 
order  was  not  accepted  and  would  not  be  obeyed.  As 
the  decision  in  this  case  deals  with  one  of  the  most 
important  rate  controversies  in  the  industry  the  Elec- 
trical World  publishes  herewith  a  summary  of  the 
principal  points  upon  which  the  commission  bases  its 
valuation  and  resultant  order  for  reduced  rates. 

Outstanding  capitalization  on  Jan.  1,  1916,  follows : 
Mortgage  bonds,  $11,209,000;  convertible  debenture 
bonds,  $3,064,000;  stock,  $13,436,000;  total,  $27,709,- 
000.  In  addition  there  were  $800,000  bills  payable.  It 
is  stated  that  these  securities  stand  for  more  than  the 
property  now  used  for  supplying  electricity,  and  for 
much  more  than  the  original  amount  of  money  and 
property  or  services  at  their  cash  value  received  by  the 
companies  forming  the  system  in  exchange  for  their 
securities.  This  is  due  to  securities  issued  as  follows: 
Edison  license,  $945,000;  guarantee  fund  for  Edison 
purchase  money  bondholders,  less  system  securities  in 
fund,  $258,000;  securities  given  to  promoters  and  con- 
tractors for  Kings  County  Electric  Light  &  Power  Com- 
pany property  in  excess  of  investment,  $2,000,000;  se- 
curities issued  for  Amsterdam  Company  in  excess  of 
property  value,  $361,000;  securities  in  excess  of  par 
value  of  securities  acquired  of  Citizens,  Municipal  and 
Edison  companies,  $1,701,000;  stock  dividends.  Citizens 
and  Municipal  companies,  $600,000;  discounts  and  pre- 
miums on  bonds  issued  and  refunded,  $775,000;  total. 
$6,640,000.  The  original  investment  is  thus  calculated 
to  be  less  than  $22,000,000.  On  the  actual  capital  con- 
tributed in  money  or  property  and  devoted  to  electrical 
operations  the  total  dividends  and  interest  are  calcu- 
lated to  have  approximated  9  per  cent  per  annum. 

A  detailed  inventory  and  appraisal  of  physical  prop- 
erty was  made  by  Clifton  W.  Wilder,  electrical  engi- 
neer of  the  commission,  in  co-operation  with  engineers 
of  the  company. 

Mr.  Wilder  undertook  first  to  determine  the  cost  of 
the  existing  system  as  of  Jan.  1,  1914.  For  65  per  cent 
of  the  material  and  labor  cost  of  Kings  County  com- 
pany property  and  for  more  than  70  per  cent  of  the 
material  and  labor  cost  of  Edison  company  property 
prices  were  taken  from  the  vouchers  or  other  company 
records.  Cost  prices  for  the  remainder  were  estimated. 
The  totals  were  increased  for  the  additions  made  in 
1914  and  1915. 

Physical  property  differences  were  not  great.  It  does 
not  appear  to  the  commission  that  the  allowances  made 
by  its  engineer  for  contingencies,  incomplete  inventory, 
etc.,  were  at  all  questioned  by  the  company's  engineers 
or  officers,  although  this  is  the  largest  item  of  difference 
in  the  physical  property  valuation.  "Contingencies  not 
foreseen  at  the  time  work  was  planned,"  the  decision 
says,  "necessarily  entered  into  the  cost  registered  on 
the  books  and  records."  No  testimony  was  found  in 
the  record  to  justify  the  claim  to  a  larger  allowance. 
No  basis  was  found  in  the  record  for  the  additional 
allowance  asked  for  engineering. 

The  difference  on  interest  during  construction  is  due 
almost  entirely  to  the  inclusion  of  land  by  the  company 
in  its  calculation.     The  decision  of  the  United  States 


VALUATION  CLAIMED  BY  COMPANY  AND  AMOUNT   SUBMITTP:D    BY  COM 
MISSION'S  STAFF,  DEC.  31,  1915 


Company's    |  CommisBion's 
Brief         i    Statement 


Material  and  labor  cost  as  per  appraisal  (Dec. 

31,  1013) 

( 'oiitiiiyciicies,  incomplete  inventory,  etc.  (Dec. 

31,  101.3) 

KnKiiiecriiiK  (Dec   31,  1913) 

AdditioiLs,  1014  and  1915 

Interest  during  conatruction 

Land 


Total 

Deduct— accrued  depreciation. 


Net  amount 

Deduct — amount  in  excess  of  service  require- 
ments (Sixty-sixth  Street  property) 


Net  amount 

Legal    organizaton,    administration,    expense, 
etc 


Working  capital . 
Total 


Claims  for  items  charged  to  operations: 
Lamps  installed  on  consumers'  premises  .  . 

Labor  setting  meters 

Injuries  and  damages  during  construction. . 

Taxes  during  construction 

Legal,  organization,  administration  expenses, 

etc 

Cost  of  attaching  business 

Workmen's  compensation  insurance  deposit. 

Total 


S22,209,542  l  $22,209,542 


1,119,224 
1,283,303 
2,662,360 
3.59,648 
1,197,255 


470,388 
952.557 

2,637,107 
305,000 

1,160,000 


$28,831,332 


$27,734,594 
7.140.000 


$28,831,332  $20,594,594 
804.190 


$28,831,332 


(a)  100.000 
1.325.776 


$19,790,404 


100.000 
1.000.000 


$30,257,108  $20,890,404 


$447,994 
174,949 
135,064 
298,996 

(b) 1,258. 238 

1,670,861 

47,257 


EdLson  license. 


Cost  of  unifying  system: 
Amounts  paid  for  securities  of  companies  in  ex- 
cess of  the  value  of  their  tangible  property; 

Citizens  Electric  Illuminating  Company .... 

Municipal  Electric  Light  Company 

Amsterdam  Electric  Light  &  Power  Com- 
pany — 

Expenses  incident  to   acquisition  of  Edison 

(^ompany  stock: 

Bonds  issued  for  expense  of  Edison  Selling 
Stockholders  Committee 

Stock  issued  to  A.  N.  Brady  for  services  in 

purchasing  Edison  stock 

Guarantee  fund  for  benefit  of  purchase  money 

bondholders 


$4,033,359 


Difference 


$648,836 

330,746 

25,253 

54.648 

37,255 


$1,096,738 
7,140,000 


$8,236,738 
804.190 


$9,040,928 


325,776 


$9,366,704 


$447,994 
174,949 
135,064 
298.996 

1,258,238 

1,670,861 

47,257 


$945,000 


$4,033,359 


$945,000 


$573,811 
1,020.475 


366.788 


175.870 

150.000 

1.000.000 


$573,811 
1,020,475 

366,788 

175,870 

150.000 

1,000,000 


Total $3,286,944 


$3,286,944 


Stock  issued  to  (/has.  Cooper  i  n  connection 
with  organization  of  Kings  County  Electric' 
Light  &  Power  Company I 


$300,000 


$300,000 


Total  valuation  Dec.  31,  1915 j    $38,822,411  j  $20,890,404  I  $17,932,007 

(a)  Included  in  larger  amount  claimed  by  company. 

(b)  This  figure  is  amount  claimed  by  company  ($1,35S,238)  diminishe  1  by  the  amount 
submitted  in  commission's  statement  ($100,000). 

Supreme  Court  in  the  Minnesota  rate  case  is  cited  as 
authority  for  the  exclusion  of  this  value. 

It  was  claimed  by  the  company  not  only  that  a  higher 
valuation  should  be  allowed  on  real  estate,  but  that  cer- 
tain property  classed  by  the  commission  engineers  as 
not  devoted  to  electrical  operations  should  be  included. 
The  commission  decided  that  the  company  should  not 
be  permitted  to  shift  from  cost  to  present  value,  picking 
and  choosing  as  the  one  basis  or  the  other  yielded 
a  higher  figure.  The  amount  allowed  is  about  $300,000 
more  than  the  cost. 

Depreciation  the  Chief  Contention 

Depreciation  was  the  center  of  the  chief  controversy. 
The  company  maintained  that  ho  deduction  for  accrued 
depreciation  should  be  made  in  the  valuation. 

"It  has  been  the  consistent  determination  of  the  com- 
mission in  both  capitalization  and  rate  cases  to  appraise 
physical  property  on  the  basis  of  present  value,  deduct- 
ing accrued  depreciation,  both  physical  and  functional. 
Accrued  depreciation  has  been  uniformly  determined  on 
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the  .so-called  straight  line  ba.sis,  and  this  method  has 
had  judicial  approval  in  this  State.  That  depreciation 
must  be  deducted  in  a  valuation  for  rate  making  pur- 
poses is  not  open  to  question  in  view  of  the  decisions 
of  the  United  States  Supreme  Court  in  Knoxville  v. 
Knoxville  Water  Company  and  the  Minnesota  rate  cases. 
The  decision  of  the  Appellate  Division  of  the  Supreme 
Court  in  this  State  in  the  case  of  People  ex  rel. 
Kings  County  Lighting  Company  v.  Willcox  is  a  con- 
clusive authority  from  which  this  commission  may  not 
deviate,  for  the  deduction  of  complete  and  incomplete 
depreciation,  physical  and  functional,  from  the  repro- 
duction cost  new  in  valuations  for  rate  making." 

The  question  was  raised  as  to  whether  the  property 
was  in  excess  of  present  needs  for  public  service,  and 
therefore  whether  there  should  be  eliminated  an  amount 
for  such  property  as  is  not  used  or  useful  for  public 
service.  This  question  arises  in  connection  with  the 
Sixty-sixth  Street  generating  station,  included  by  the 
commission  engineer  at  approximately  $1,305,000  as 
the  cost  less  depreciation  accrued.  The  decision  adds: 
"This  station  is  but  little  used  relative  to  the  invest- 
ment involved.  Certain  additions  made  to  the  Gold 
Street  station  at  a  cost  of  about  $500,000  have  provided 
a  greater  generating  capacity  than  the  total  capacity  of 
the  Sixty-sixth  Street  station." 

Other  differences  between  the  amount  allowed  and 
the  company  claims  relate  mainly  to  overhead  and  in- 
tangible charges.  These  items,  as  shown  in  the  state- 
ment on  page  1093,  aggregate  $4,033,359.  The  conclu- 
sion is:  "It  may  in  fairness  be  contended  that,  no 
matter  what  are  the  amounts  to  be  included  in  the  cap- 
ital accounts  under  the  company's  theory,  the  moneys 
for  the  items  discussed  under  this  head  have  been  col- 
lected from  consumers  in  the  rates  imposed;  and  that, 
therefore,  the  consumers  should  not  be  taxed  a  second 
time,  for  a  return  on  capital  which  they  have  con- 
tributed. If,  in  the  calculation  of  rates,  the 
commission  refuses  to  follow  the  speculations  of  the 
company  as  to  capital  and  expense,  but  assumes  as 
proper  for  the  purposes  of  this  case  the  operating  ex- 
penses as  they  appear  on  the  books,  it  is  certain  that 
the  total  amount  which  the  company  will  be  permitted 
to  earn  will  yield  a  fair  return  on  all  of  its  property, 
including  these  doubtful  items  at  the  valuation  set  on 
them  by  the  company  itself." 

The  commission  sees  no  basis  in  the  record  for  a 
finding  that  the  Edison  licenses,  based  on  patents  which 
have  expired,  represent  to-day  property  used  or  useful 
in  supplying  service,  and  therefore  no  allowance  for 
them  is  made. 

The  excess  of  current  assets  over  current  liabilities 
other  than  consumers'  deposits  amounted  at  the  close 
of  1914  to  less  than  $900,000  and  at  the  close  of  1915  to 
about  $1,060,000,  or  an  average  for  the  year  of  less  than 
$1,000,000.    The  amount  of  $1,000,000  was  taken. 

In  regard  to  franchise  value,  the  commission  calls 
attention  to  the  decision  of  the  New  Jersey  Court  of 
Errors  and  Appeals  in  the  Public  Service  Gas  Com- 
pany case,  "the  reasoning  of  which  should  dispose  fully 
of  the  claims  and  arguments  in  this  case." 

Claims  under  the  head  of  "cost  of  unifying  the  sys- 
tem" are  defined  as  "the  cost  of  establishing  monopoly." 
One  result  of  the  combination  was  plant  duplications, 
and,  in  taking  into  the  valuation  both  the  Sixty-sixth 
Street  and  the  Gold  Street  plants,  the  commission  holds 
that  it  made  an  allowance  for  what  might  be  regarded 
as  a  development  expense  incident  to  the  unification  of 
the  system.  The  additional  amounts  claimed  were  not 
allowed.  The  cash  value  of  any  property  received  for 
the  securities  issued  to  Charles  Cooper  or  of  the  serv- 
ices rendered  is  "highly  problematic." 

Records  of  the  constituent  companies  are  remarkably 


complete,  and  they  failed  to  reveal  any  considerable 
outlay  for  organization  expense,  financing,  administra- 
tion and  the  like.  On  the  basis  of  the  charges  made 
on  the  books,  it  is  submitted,  says  the  decision,  "that  a 
fair  allowance  would  be  about  $100,000.  No  substantial 
difference  in  the  rates  would  result  if  the  amount  were 
increased  to  $200,000  in  order  to  give  the  benefit  of  any 
doubt  to  the  company." 

Determining  Values 

As  the  commission  holds  that  the  original  capital 
investment  for  electrical  operation  was  approximately 
$22,000,000,  that  the  average  annual  return  was  nearly 
9  per  cent,  and  that  the  company  had  on  Jan.  1,  1916, 
property  valued  for  the  purpose  of  this  case  at  $22,- 
000,000,  it  decides  that  these  conclusions  effectively 
dispose  of  the  claims  for  going  "value."  The  conclu- 
sions are  summed  up  as  follows:  Cost  of  construction, 
material,  labor,  contingencies,  engineering,  $26,269,594; 
interest  during  construction,  $305,000;  total  construc- 
tion, $26,574,594;  accrued  depreciation,  $7,140,000; 
present  value,  $19,434,594;  land,  $1,160,000;  $20,594,- 
594;  working  capital,  $1,000,000;  $21,594,594;  organi- 
zation, $200,000;  total,  $21,794,594. 

If  the  higher  figure  is  adopted  for  engineering  the 
total  would  be  in  round  numbers  $22,000,000.  With 
other  property  not  devoted  to  electrical  operations  the 
amount  would  be  nearly  $22,200,000.  "Thus,"  the  com- 
mission concludes,  "whether  the  basis  for  valuation  be 
the  actual  capital  invested  or  the  present  value  of  the 
property,  the  company  will  be  fairly  dealt  with  if  rates 
are  based  on  a  valuation  of  its  property  of  approxi- 
mately $22,000,000." 

Under  the  circumstances  the  commission  concludes 
that  "it  is  a  question  whether  a  return  of  6  per  cent 
would  not  be  adequate.  A  return  of  7  per  cent  is  cer- 
tainly generous." 

Order  of  the  Commission 

The  order  of  the  commission  is  that  on  and  after  Dec. 
1,  and  for  twelve  months  thereafter,  the  maximum  rate, 
exclusive  of  installation  and  renewals  of  lamps,  shall 
be  8  cents  per  kilowatt-hour.  Rates  are  declared  to  be 
unjust,  unreasonable,  unjustly  discriminatory  and  un- 
duly preferential,  and  therefore  for  the  same  period 
they  shall  be  8  cents  for  the  first  two  hours'  average 
daily  use  of  the  maximum  demand;  6  cents  for  the  sec- 
ond two  hours'  average  daily  use  of  the  maximum  de- 
mand, and  4  cents  for  the  excess  over  four  hours'  aver- 
age daily  use  of  the  maximum  demand.  The  maximum 
demand,  except  when  determined  by  meter,  shall  be 
calculated  as  not  in  excess  of  25  per  cent  of  the  con- 
sumers' connected  load  in  the  case  of  residence  cus- 
tomers, and  not  in  excess  of  50  per  cent  of  the  connected 
load  for  other  consumers,  provided,  however,  that  the 
maximum  demand  shall  not  in  any  case  be  assumed  to 
be  less  than  250  watts. 

The  maximum  price  to  be  charged  for  the  installation 
and  renewal  of  incandescent  lamps  for  lighting  shall  be 
one-half  of  1  cent  per  kilowatt-hour.  The  lamps 
shall  be  tungsten  lamps  of  standard  efficiency  and  rat- 
ings, or  other  lamps  of  like  or  greater  efficiency  and 
ratings.  The  company  shall  not  furnish  Gem  lamps,  or 
other  lamps  of  an  efficiency  of  less  than  1.25  watts  per 
candlepower.  If  tungsten  lamps  of  smaller  capacity 
than  50  watts  are  furnished  the  company  shall  be  en- 
titled to  make  an  extra  charge,  but  not  more  than  the 
additional  cost  of  the  installation  and  renewal  of  the 
smaller  lamps. 

No  discount  shall  be  allowed  under  the  maximum 
demand  power  rate.  The  order  .shall  continue  in  force 
until  changed  or  abrogated. 
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Arrangement  for  Serving  1500- Volt  Railway 

Features  of  Construction,  Layout  and  Operation  Employed  in  the  Salt  Lake  &  Utah 

Railroad  Company's  Bringhurst  Substation  Connected  to  System 

of  Utah  Power  and  Light  Company 


BRINGHURST  substation,  which  is  the  last  of  the 
four  substations  that  have  been  built  between  Salt 
Lake  City  and  Payson,  Utah,  to  serve  the  1500-volt 
direct-current  interurban  line  of  the  Salt  Lake  &  Utah 
Railroad,  has  been  arranged  and  equipped  in  such  a 
manner  that  operating  conditions  are  considerably  more 
favorable  than  those  which  existed  in  the  original 
substation. 

The  older  substations  are  located  at  Granger,  Lindon 
and  Springville,  respectively  5.8  miles,  38.7  miles  and 
54.5  miles  from  Salt  Lake 
City.  Load  conditions  con- 
stituted the  deciding  factor 
in  locating  the  new  substa- 
tion at  Bringhurst,  23.4 
miles  from  Salt  Lake  City, 
and  approximately  midway 
between  Granger  and  Lin- 
don. This  location  was  also 
favorable  because  connec- 
tions can  be  easily  made  at 
this  point  with  the  existing 
44,000-volt  lines  of  the 
Utah  Power  &  Light  Com- 
pany, from  which  60-cycle 
energy  is  purchased  for  the 
operation  of  the  entire  road. 
Under  normal  conditions  of 
operation,  all  of  the  substa- 
tions feed  into  a  No.  0000 

copper  trolley  wire,  which  is  maintained  continuous 
throughout  the  entire  length  (67  miles)  of  the  road. 
Provisions  are  made,  however,  for  sectionalizing  the 
line  in  case  of  trouble.  Paralleling  the  trolley  are 
feeders  which  are  also  No.  0000.  The  normal  rating  of 
the  older  substations  is  500  kw.  each,  but  the  new  sub- 
station is  equipped  with  three  250-kw.  rotaries. 

Since  the  Utah  Power  &  Light  Company's  transmis- 
sion line  is  approximately  200  ft.  from  the  railway  sub- 
station, a  switch  rack  has  been  provided  at  the  point 
of  connection  and  equipped  with  an  air-break  switch 
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to  cut  off  the  .south  end  of  the  company's  transmission 
line  should  trouble  arise  on  that  section.  Since  there 
is  another  sectionalizing  station  about  1  mile  north  of 
the  Bringhurst  station,  this  arrangement  practically 
insures  the  continuity  of  a  loop-line  service.  At  the 
substation  is  another  rack  fitted  with  a  similar  switch 
to  disconnect  the  substation  circuits  and  lightning  ar- 
resters from  the  tap  line.  Installed  under  this  rack 
upon  a  concrete  base  and  surrounded  by  a  fence  are 
the  Westinghouse  electrolytic  lightning  arresters. 

The  substation  proper, 
which  is  52  ft.  long  by  34 
ft.  wide  by  18  ft.  high,  is 
built  of  brick  and  is  pro- 
vided with  an  asbestos-cov- 
ered, corrugated-iron  roof 
supported  on  steel  roof 
trusses.  All  of  the  appa- 
ratus, which  includes  three 
750-volt  250-kw.  rotary 
converters  and  the  corre- 
sponding transformers  and 
switches,  is  placed  in  one 
room  on  the  same  floor 
level.  The  station  and 
switchboard  have  been  laid 
out,  however,  so  that  two 
additional  rotary  convert- 
ers and  the  accompanying 
transformers  can  be  added 
when  necessary,  giving  an  ultimate  rated  capacity  of 
1000  kw.  Arrangements  are  made  so  that  any  two  of 
the  converters  may  be  connected  in  series  to  deliver  1500 
volts  direct  current.  The  operator  has  a  small  portable 
office  provided  with  a  desk,  telephone  and  an  electric 
heater. 

Pin-type  insulators,  mounted  on  pipe  framework, 
support  the  incoming  high-tension  conductors  which 
enter  the  building  through  porcelain  bushings.  Imme- 
diately inside  are  aluminum  choke  coils  connected  by 
0.75-in.   copper  tubing  to  type   GA  hand-operated  oil 


THAT   OPERATE   IN    SERIES   TO 
500    VOLTS 


FIG.  2 — BRINGHURST  SUBSTATION,  SHOWING  INCOMING  HIGH-TENSION    LINES;   ALSO  THREE-PHASE  AIR-BREAK    SWITCHES    AT   POINT 

WHERE   TAP   LINE   TO   SUBSTATION    CONNECTS  WITH  TRANSMISSION  LINE 
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switches  mounted  on  an  elevated  concrete  base.  These 
in  turn  are  connected  with  the  copper-tubing  high-ten* 
aion  bus,  which  extends  the  length  of  the  building  about 
15  ft.  above  the  lloor.  The  bus  is  supported  at  the  end 
by  strings  of  three  10-in.  strain  insulators  attached  to 
structural  steel  supports,  and  at  intermediate  points 
from  the  roof  trusses  by  means  of  suspension  insulators. 

Three  single-phase,  core-type,  oil-insulated,  self-cooled 
Westinghouse  transformers,  connected  delta-delta,  are 
used  to  step  the  potential  from  44,000  volts  down  to 
460  volts,  the  pressure  applied  to  the  alternating-cur- 
rent terminals  of  the  converters.  The  transformers  are 
joined  to  the  high-tension  bus  by  Dossert  connectors,  so 
that  a  defective  transformer  may  be  readily  discon- 
nected to  permit  open  delta  operation.  Each  unit  has 
three  separate  secondary  windings,  rated  at  75-kva. 
each. 

One  of  each  set  of  these  windings  is  connected 
with  each  converter  so  that  any  two  machines  may  be 
operated  in  series  on  the  direct-current  side.  Taps  are 
provided  on  the  transformers  in  order  that  the  low- 
tension  voltage  may  be  adjusted  and  low-tension  energy 
available  for  starting  the  rotaries.  Although  starting 
taps  are  provided  on  two  end  transformers  only,  con- 
nections can  be  readily  made  with  the  middle  unit  should 
it  be  desired  to  use  this  for  open-delta  operation. 

Low-Tension  Bus  Structure  and  Converters 

Flat  bare  copper  busbars,  Vs  in.  by  3  in.  in  section, 
are  used  for  the  low-tension  circuit,  and  are  supported 
on  a  pipe  framework  6.5  ft.  above  the  floor  level.  To 
permit  operating  any  two  of  the  three  converters  in 
series,  nine  copper  bars  are  employed,  three  for  each 
secondary.  Between  these  and  the  converters  are  500.- 
000  circ.  mil  cables,  which  are  inclosed  in  2-in.  fiber 
conduit  clamped  to  pipe  framework  about  6  in.  above 
the  floor. 

Each  converter  has  a  continuous  rating  of  250  kw.  at 
unity  power  factor,  50  per  cent  overload  rating  for  two 
hours  and  a  momentary  rating  of  300  per  cent  normal 
load.  The  series  fields  of  these  machines  tend  to  main- 
tain a  high  power  factor  on  heavy  loads  and  produce  a 
slight  increase  in  voltage.  Since  the  transformers  have 
high  internal  reactance,  a  slight  control  of  voltage  is 
obtained  through  manipulation  of  the  field  rheostats. 

Carbon-contact  circuit  breakers  with  adjustable  over 
load  trips   are  provided   for  the  machine  circuits   and 


FIG.    3 — CROSS    SECTION    OF    SUBSTATION    SHOWING    RELATIVE 
POSITIONS  OF  APPARATUS 

two  direct-current  feeders.  Low-voltage  release  coils 
are  also  provided  on  the  machine  breakers.  Readings 
may  be  taken  on  each  machine  as  well  as  on  the  feeder 
circuits  by  means  of  a  2000-volt  scale  voltmeter. 
Mounted  on  the  negative  panel  of  the  switchboard  is  a 
single-pole  knife  switch  and  a  triple-pole  double-throw 


oil  switch,  by  means  of  which  any  two  of  the  converters 
may  be  connected  in  series  on  the  direct-current  side. 
As  the  payment  for  power  is  based  on  the  maximum 
demand  as  well  as  the  energy  consumption,  both  inte- 
grating and  graphic  wattmeters  are  provided.  All  in- 
strument wiring  is  of  multi-colored  cables  placed  in 
1-in.  iron  conduits.  The  direct-current  feeders  consist 
of   750,000-circ.   mil   conductors   suspended   from   steel 
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FIG.     4 — ARRANGEMENT    OF    CONVERTING,    TRANSFORMING    AND 
SWITCHING  EQUIPMENT 

messenger  wires  by  Marlin  hangers.  Reverse-energy 
relays,  choke  coils  and  electrolytic  lightning  arresters 
are  connected  with  the  direct-current  feeders.  Under 
present  conditions,  the  converter  rheostats  are  adjusted 
so  that  the  power  factor  will  be  unity  at  about  200  amp. 
load  (about  86  per  cent  normal  load),  as  at  this  setting 
the  current  is  leading  for  greater  loads. 

Four  200-watt  lamps  placed  in  deep-bowl  reflectors 
are  suspended  14  ft.  above  the  floor  over  the  rotary 
converters  to  light  the  main  part  of  the  station.  Illumi- 
nation for  the  high-tension  section  of  the  building  is 
provided  by  five  60-watt  bracket  lamps  placed  12  ft. 
above  the  floor.  Each  lamp  in  this  section  is  protected 
from  static  charges  by  means  of  a  grounded  wire  lamp 
guard. 

All  of  the  equipment  was  supplied  and  erected  by  the 
Westinghouse  Electric  &  Manufacturing  Company  ac- 
cording to  plans  prepared  under  the  supervision  of  M. 
R.  Lott,  electrical  engineer  of  the  Salt  Lake  &  Utah 
Railroad.  The  total  cost  of  the  substation  building 
and  equipment  for  the  present  installation  was  $58  per 
kilowatt  of  normal  rated  capacity.  When  the  future 
installation  is  completed,  the  cost  will  be  about  $39  per 
kilowatt. 


Dry  Cell  with  Gelatinous  Electrolyte 

A  rather  ingenious  solution  for  obviating  the  drying- 
out  trouble  of  the  electrolyte  in  dry  cells,  and  the  dete- 
rioration of  the  electrode  even  when  on  open  circuit,  is 
made  the  subject  of  patent  by  Edward  McGall  and  M. 
D.  Malcomson  of  Orange,  N.  J.  It  has  been  discovered 
that  by  using  a  colloidal  gelatinous  electrolyte  of  caustic 
soda  and  starch,  the  ordinary  defects  of  dry  cells  are 
largely  done  away  with,  and  that  when,  for  example, 
zinc  and  oxide  of  copper  are  employed  the  efficiency  of 
such  cell  is  greatly  increased,  being,  in  fact,  greater 
than  that  of  a  wet  primary  battery  employing  similar 
electrodes  and  an  alkaline  electrolyte.  This  is  due,  in 
part,  to  the  starch  grains  or  other  particles  of  organic 
material  in  the  colloidal  solution  apparently  increasing 
the  ionization  of  the  electrolyte  whereby  the  capacity 
and  conductance  are   increased. 
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Winning  the  Electric-Cooking  Load— II 


By  S.  M.  Kennedy 

General   Agent  Southern  California  Edison  Company 


Last  week,  in  the  first  installment  of  this  article,  Mr.  Kennedy  discussed  broadly  the  subject 
of  electric  cooking  and  the  types  of  electric-range  equipment  now  available  for  use.  In  this 
second  and  concluding  chapter  the  author  shows  by  means  of  figures  and  load-curves  the  signifi- 
cance of  the  electric-range  load  ivith  respect  to  central  station  output  and  load  factor. — Editors. 


IT  is  well  to  get  away  from  the  idea  of  thinking  in 
hundreds  and  to  think  in  thousands  when  considering 

future  electric  cooking  devolpment.  Fig.  5  shows 
the  estimated  curve  for  a  load  of  3000  ranges,  and  Fig.  6 
shows  the  range  load  of  3000  ranges  superimposed  upon 
the  load  of  a  company  having  a  summer  peak  demand 
of  approximately  26,000  kw.  and  a  load  fatJtor  equaling 
60  per  cent.  The  cooking  curve  will  vary  somewhat 
in  different  parts  of  the  country,  but  not  to  any  great 
extent. 

The  central  station  company  to  find  the  value  of 
this  load  must  convert  the  curve  into  kilowatt-hours 
and  dollars  and  cents.  Again  we  revert  to  the  experi- 
ence gained,  and  it  develops  that  under  average  condi- 
tions each  consumer  cooking  electrically  should  use 
about  100  kw.-hr.  per  month.  One  thousand  consumers 
should  consume  100,000  kw.-hr.  monthly.  Apparently, 
the  average  rate  given  by  the  experienced  companies 
for  cooking  is  3  cents  per  kilowatt-hour.    Thus  we  have 
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average  conditions  producing  a  monthly  income  of  $3 
from  each  range,  being  $36  per  year,  or  a  grand  total 
of  $36,000  per  annum  from  1000  ranges.  These  are 
conservative  figures. 

Going  After  the  Business 

To  obtain  the  cooking  load,  the  power  company  must 
of  necessity  go  out  after  it.  The  co-operation  of  the 
jobber,  dealer  and  contractor  is  desirable,  but  the  rep- 
resentatives of  the  central  station  must  do  the  promo- 
tion work.  Good  salesmen  and  demonstrators  must 
arouse  interest  and  answer  inquiries.  Appliances  must 
be  demonstrated  to  prospective  users  and  rates  and 
costs  explained,  and  only  the  power  company  can  afford 
to  make  the  expenditure  to  do  this  work  as  it  should 
be  done.  There  are  many  difficulties  which  must  be 
carefully  met,  but  they  are  not  insurmountable.  After 
sales  are  made  and  ranges  installed,  they  must  be  con- 
stantly watched  and  nursed,  until  the  consumer  thor- 
oughly understands  the  operation  and  is  satisfied  with 
the  monthly  cost.  Each  pleased  consumer  becomes  a 
booster  for  electric  cooking,  and  with  good  reason.  The 
more  ranges  installed  with  satisfied  consumers  the  more 


easily  can  future  sales  be  made.  Fig.  7  shows  a  half- 
mile  square  in  a  rural  district  in  southern  California. 
There  are  sixteen  houses  in  the  block,  and  fourteen  are 
using  electric  ranges.  This  in  spite  of  the  fact  that 
natural  gas  mains  are  only  1000  ft.  distant.  One  house- 
holder was  induced  to  purchase  a  range,  which  proved 
to  be  satisfactory,  and  the  remaining  thirteen  followed 
in  less  than  four  months.  This  experience  has  been 
repeated  in  several  sections  on  the  same  company's 
system. 

The  power  company  must  educate  its  own  employees, 
its  customers  and  the  general  public  as  to  the  advan- 
tages of  electric  cooking.  Nothing  else  will  win  the 
business.  The  education  must  be  through  the  efforts 
of  truthful  salesmen,  skillful  demonstrators  and  judi- 
cious advertising.  The  cost  of  appliances  and  installa- 
tion of  same  must  be  reduced  to  a  minimum.  Rates 
for  cooking  service  must  be  reasonable,  and  based  upon 
the  value  of  the  load  to  be  obtained,  rather  than  upon 
the  competition  to  be  met.  Then  there  is  the  service. 
The  electric  range  is  the  most  exacting  appliance  that 
the  power  company  has  yet  exploited,  and  continuity  of 
service  is  more  important  than  ever.     Rebuilding  and 
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fig.  6 — load  of  3000  ranges  superimposed  on   curve  of 
system  having  maximum  peak  of  26,000  kw.  and  60 
per  cent  load  factor 

repairs  to  lines  must  be  looked  after  at  such  times  as 
will  not  interfere  with  domestic  work.  Street  cars  may 
fail  to  move,  and  the  public  can  still  walk  or  use  a  jit- 
ney; if  power  is  cut  off  the  irrigation  of  an  alfalfa 
field  may  be  postponed  a  week;  washing  and  ironing 
may  be  put  off  for  a  day,  and  if  the  lights  go  out  con- 
sumers may  burn  candles  or  go  to  bed.  But  it  is  dif- 
ferent if  you  ask  a  man  to  forget  about  his  breakfast, 
wait  until  evening  for  his  lunch,  or  go  to  bed  without 
his  dinner. 

The  electric  range  also  demands  good  regulation,  and 
this  is  sometimes  difficult  to  supply,  particularly  in  the 
rural  districts.  Three  to  4  per  cent  above  or  below 
normal  is  the  limit.  The  variation  in  heat  is  much 
greater  than  the  variation  in  voltage.  A  4  per  cent 
increase  or  decrease  in  voltage  would  produce  8  per  cent 
increase  or  decrease  in  heat.  If  voltage  drops  too  far 
the  range  will  not  give  sufficient  heat  to  do  the  cooking 
properly;  if  voltage  goes  too  high  the  heating  elements 
are  endangered.  At  the  start,  the  range  load  produces 
greater  distribution  problems  than  problems  of  genera- 
tion. Doubtless  the  generating  problems  will  follow 
later. 
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The  co.st  to  the  power  company  of  adding  electric- 
range  business  requires  consideration.  The  promotion 
expense  is  necessarily  heavy,  until  a  load  is  obtained, 
although  this  expense  proportionately  decreases  as  the 
load  increases.  It  will  be  found  difiicult  to  obtain  an 
average  price  on  the  range  and  installation  on  con- 
sumers' premises,   greater  than   the  actual  cost.     The 
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FIG.    7 — FOURTEEN    OF    THE    SIXTEEN    HOUSES    SHOWN    IN    THIS 

CALIFORNIA  SUBURB  ARE  EQUIPPED  WITH 

ELECTRIC   RANGES 

salaries  of  salesmen  and  demonstrators,  the  cost  of  ad- 
vertising and  maintenance  of  show  rooms  must  be 
charged  to  new  business  expense  or  some  similar  ac- 
count. The  average  additional  capital  expenditure  on 
account  of  distribution  for  each  range  installed  is  ap- 
proximately $60,  made  up  in  increased  service,  meter 
and  transformer  capacity.  Range  installations  must  be 
made  with  great  care.  Fig.  8  illustrates  the  instruc- 
tions sent  by  a  Pacific  coast  company  to  its  agents  and 
foremen  in  charge  of  this  work. 

The  Consumer's  Point  of  View 

An  electric  cooking  load  will  never  be  acquired  by  the 
power  company  unless  the  consumer  is  obtaining  what 
was  promised  when  he  purchased  his  range.  He  was 
told  what  seemed  to  him  to  be  fairy  tales  about  the 
magic  of  electricity,  and  he  was  hypnotized  by  what  he 
saw  the  demonstrating  wizard  accomplish  on  the  range 
without  fire  or  flame.  He  was  in  a  dream,  and  willingly 
or  unwillingly  he  signed  an  agreement.  Did  the  dream 
ever  come  true?  Beyond  all  doubt,  if  the  sale  was 
properly  made,  the  dream  was  duly  realized.  It  may 
be  presumed  that  the  prospect  is  convinced  that  the 
electric  range  can  actually  do  cooking  in  a  manner  equal 
to  the  household  necessities.  What,  then,  are  the  ad- 
vantages of  electric  cooking — what  is  the  cost  and  why 
does  not  every  prospect  become  a  consumer?  Again  we 
turn  to  experience  and  quote  the  words  of  a  lady  living 
in  southern  California  who  has  been  "cooking  by  wire" 
for  some  years: 

"Cooking  by  electricity  is  the  ideal  ftiethod  of  cookery. 
I  make  this  statement  after  twelve  years  of  actual  ex- 
perience in  electric  cooking.  Previous  to  1904  I  had 
used  for  cooking  wood,  coal,  oil  and  gas.  Since  that 
time  I  have  used  electricity — from  the  crude,  experi- 


mental oven  and  stove  of  l'J04  to  the  highly  perfected 
appliances  of  to-day. 

"Out  of  the  richness  of  this  experience  I  am  enthusi- 
astic in  saying  that  cooking  by  electricity  is  the  ideal 
method  for  convenience,  cleanliness,  efficiency,  saving 
of  labor,  safety,  healthfulness,  economy. 

"It  is  convenient  in  that  you  press  a  button,  insert  a 
plug,  or  snap  a  switch  and  your  heat  is  on. 

"It  is  cleanly  in  that  it  causes  no  dust,  no  soot,  no 
ashes,  no  smoke,  no  noxious  gas,  no  discolored  walls, 
no  tarnished  cooking  utensils. 

"It  is  efficient  in  that  it  affords  perfect  regulation  of 
heat,  from  a  high  degree  to  one  that  merely  keeps  food 
warm.  It  gives  even,  steady  heat,  which  is  obtainable 
by  no  other  means.  It  is  equally  successful  for  rapid 
and  slow  cooking.  A  little  experience  shows  one  the 
degree  of  heat  which  is  needed  for  the  cooking  process, 
and  beyond  this  one  need  have  no  concern. 

"It  is  labor  saving  in  that  it  does  away  with  sooty 
cooking  utensils,  soiled  kitchen  walls  and  floors — in 
short,  it  practically  eliminates  dirt. 

"It  is  safe  in  that  there  is  absolutely  no  danger  from 
fire  or  from  gases.  In  any  other  method  of  cooking 
these  two  dangers  are  ever  present. 

"It  is  economical  in  that  it  eliminates  waste.  Food 
cooked  by  electricity  is  seldom  badly  cooked.  Electricity 
is  economical  in  that  it  need  be  used  only  for  the  time 
that  the  food  is  actually  cooking.  There  is  no  waste 
heat  in  electric  cooking — a  thermometer  held  a  few 
inches  from  an  electric  stove  will  register  body  heat. 
For  cooking  in  an  electric  oven,  after  preliminary  heat- 
ing, the  heat  may  be  turned  low,  and  this  is  usually  the 
case  in  other  methods  of  electric  cooking.  It  also  ad- 
mits of  the  utmost  economy  in  cooking  utensils.  Sev- 
eral of  my  cooking  utensils  have  been  in  daily  use  for 
twelve  years  and  still  show  no  signs  of  wear. 
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*6D.b.R.C.^ 
Ground  Wire 


Service      JyP^f'ESi     TypeAZH 

■ConduM^ndulef    House  Liqhiing  Circuits 


Rcinger-^r_^ 


f"^^"   I     y**6D.B.R.C.  Ground  Wire 
J— "l.  TypeE?3  Condulet  wifh  %  Galv.  Conduit 


50A  Fuses 
I 

Type  AZ3  Condulet 

with  Wgalv.  conduit. 

or  Type  A 13  condulet 

with  Greenfield 

Flexible  Conduit  8Bx3 


Type  El3  Condulet  with  Greenfield 
Flexible  Conduit  dBx3.  \f  Conduit 
comes  through  wall,useType ACondiJ 
%"  Galv.  Conduit  or  Greenfield  Flexible  Conduit  88x3 


1.  Service  entrance  wire  to  be  three  No.  8  D.B.R.C.  wire  in 
0.7r)-in.  galvanized  conduit  with  a  type  FE23  galvanized  condulet 
on  the  outside  of  the  building  and  type  A23  galvanized  condulet 
on  the  inside.  Flexible  conduit  not  to  be  used.  The  conduit  to 
be  grounded  to  the  neutral  of  the  overhead  system  where  it  enters 
the  service  conduit,  ground  wire  to  be  No.  6  D.B.R.C.  wire. 

2.  Main  line  switch  to  be  60-amp.,  250-volt,  three-pole,  single- 
throw  switch,  G.E.  catalog  No;  102,960,  equipped  with  two  40-amp. 
cartridge  fuses,  G.E.  catalog  No.  34,959,  the  neutral  to  be  tied 
through  with  a  copper  strip. 

3.  Meter  to  be  three-wire,  220-volt,  of  suitable  size.  If  there  Is 
more  than  one  lighting  circuit  in  the  house,  balance  them  on  the 
three-wire. 

4.  Use  two-wire  single  branch  block  G.E.  catalog  No.  61,935, 
equipped  with  30-amp.  plug  fuses  for  the  two  outside  wires  of  the 
220-volt  going  to  the  range  and  take  the  neutral  straight  through 
without  fuses.  Use  Greenfield  flexible  conduit,  type  8BX3,  or 
0.75-in.  galvanized  conduit  with  three  No.  8  D.B.R.C.  wires  to 
connect  from  cut-out  block  to  range.  Equip  conduit  with  a  type 
"A"  condulet  at  cut-out  and  a  type  "A"  condulet  at  range  if  the 
conduit  comes  through  wall,  but  if  it  comes  up  through  floor  use 
a  type  "E"  condulet.  Conduit  to  be  grounded  to  service  conduit 
with  No.  6  D.B.R.C.  wire.     Frame  of  range  not  to  be  grounded. 

5.  When  switch  is  to  be  installed  at  range,  use  H.  &  H.  No.  442, 
30-amp.,  250-volt,  double-pole  indicating  rotary  switch  on  type 
H220  condulet,  and  type  C23  condulet  instead  of  type  E23  con- 
dulet. If  conduit  comes  through  wall,  use  type  LB223  condulet. 
These  condulets  are  for  0.75-in.  galvanized  conduit.  Use  condu- 
lets  tvpe  H120  and  type  C13  or  type  LBllS  with  Greenfield 
flexible  conduit  type  8BX3. 

6.  Special  attention  is  to  be  paid  to  the  location  of  the  range  to 
see  that  a  person  can  not  touch  any  grounded  pipe  and  a  heating 
element  at  the  same  time.  If  the  range  is  installed  on  a  tile,  con- 
crete, or  other  grounded  floor,  use  special  insulating  mat. 
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"For  these  reasons  electric  cooking  is  the  ideal 
method." 

The  cost  of  cooking  by  electricity,  as  compared  with 
other  methods,  must  be  carefully  considered.  Under 
ordinary  conditions  cooking  by  gas  appears  to  be  less 
expensive  than  by  electricity.  It  might  be  pointed  out. 
however,  that  for  many  years  gas  lighting  has  been 
much  cheaper  than  electric  lighting.  Still,  and  in  spite 
of  the  difference  in  cost,  the  majority  of  people  insist 
on  electric  lighting  for  their  homes  and  places  of  busi- 
ness, and  to-day  it  is  not  usual  to  see  gas  used  for  il- 
luminating purposes  where  electricity  may  be  obtained. 
Why?  Because  electric  lighting  has  compensating  ad- 
vantages vfhich  make  the  difference  in  cost  a  negligible 
quantity.  It  is  the  compensating  advantages  in  electric 
cooking  which  make  the  comparison  in  costs  with  other 
fuels  of  minor  importance.  When  all  the  cost  is  figured 
electric  cooking  is  the  least  expensive  fuel,  if  only  three 
of  the  many  advantages  are  considered,  namely,  safety, 
sanitation  and  saving.  No  open  flame  nor  deadly  match 
— pure  atmosphere,  uncontaminated  with  disagreeable 
fumes  and  poisonous  gases.  Food  conserved  in  cooking 
— not  wasted  or  consumed. 

Reasons  for  Delay  in  Taking  Up 
Electric  Cooking 

As  to  why  every  prospect  does  not  immediately  be- 
come a  consumer  there  are  eight  principal  reasons, 
which  follow  in  the  order  of  their  importance:  (1) 
First  cost — including  installation;  (2)  anticipated  high 
operating  cost;  (3)  lack  of  economical  water  heating 
facilities;  (4)  slow  operation;  (5)  skepticism  and  lack 
of  confidence;  (6)  disposition  of  old  equipment;  (7) 
satisfaction  with  present  means  of  cooking;  (8)  neces- 
sity for  heating  kitchen  during  winter  months. 

These  objections  are  being  gradually  overcome.  The 
"first  cost"  is  steadily  decreasing.  Efficient  ranges  are 
selling  for  less  than  they  did  formerly,  and  the  central 
stations  are  making  the  installation  easy — by  low  prices 
and  deferred  payment.  "Operating  costs"  are  decreas- 
ing on  account  of  lower  rates  and  a  better  understand- 
ing of  how  to  handle  the  electric  range.  "Electric 
water  heating"  is  not  the  problem  it  was,  and  can  now 
be  done  with  reasonable  economy  by  means  of  newer 
appliances.  "Slow  operation"  is  no  longer  excusable. 
For  a  while  both  manufacturers  and  central  station 
managers  were  afraid  of  burners  requiring  a  consider- 
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FIG.   9 — TYPICAL  DECEMBER  WEEK-DAY  LOAD  CURVE  FOR  APART- 
MENT  HOUSE   WITH    FORTY-FIVE   RANGES   INSTALLED 

able  capacity,  the  fear  being  that  the  daily  peak  would 
be  seriously  affected.  That  fear  has  been  eliminated, 
and  quick  operation  is  obtained  by  using  units  of  suffi- 
cient capacity.  "Skepticism  and  lack  of  confidence" 
disappear  before  education.  "Disposition  of  old  equip- 
ment" is  a  question  which  each  central  station  must 
solve,  and  the  rapidity  of  the  solution  will  depend  on 
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the  anxiety  to  obtain  cooking  load.  "Satisfaction  with 
present  methods"  is  lack  of  information.  Present  meth- 
ods are  all  right  until  better  ways  are  learned.  "Neces- 
sity for  heat  in  kitchen"  in  some  parts  of  the  country 
is  a  condition  which  requires  skill  in  handling,  but  the 
adjustment  of  rates  should  take  care  of  many  cases, 
and  even  in  winter  months  the  electric  equipment  in  the 
kitchen  may  be  used  as  an  auxiliary. 
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FIG.    10 — TYPICAL   DECEMBER    SUNDAY    LOAD    CURVE   FOR   APART- 
MENT  HOUSE   WITH    FORTY-FIVE  RANGES   INSTALLED 

While  the  electric  range  is  the  ideal  means  for  cook- 
ing in  most  homes,  it  is  exceptionally  advantageous  for 
the  apartment  house.  Apartment  house  tenants  are 
transient.  Each  new  occupant  insists  on  having  the 
woodwork  repainted  and  the  walls  retinted.  The  elec- 
tric range  does  away  with  all  smoke,  grease  and  dirt, 
and  frequent  repainting  becomes  unnecessary.  The 
electric  range  can  be  made  to  fit  into  the  most  limited 
kitchen  space.  In  apartment  houses  hot  water  is  usually 
supplied  from  the  basement,  so  that  this  problem  does 
not  enter  into  the  cooking  work.  There  is  no  menace 
from  fire  and  asphyxiation  where  electric  ranges  are 
installed  in  apartment  houses.  Fig.  9  and  Fig.  10  show 
curves  of  apartment  house  combined  cooking  and  light- 
ing loads.  Quite  recently  a  lady  living  in  a  Western 
city,  who  was  about  to  construct  a  high-class  apartment 
house,  wanted  to  learn  some  facts  from  independent 
sources  regarding  the  operation  of  electric  ranges  in 
such  buildings.  From  the  local  power  company  she 
was  given  the  addresses  of  thirteen  apartment  houses 
located  in  different  parts  of  the  United  States  in  which 
cooking  is  done  by  electricity,  and  wrote  a  letter  to  each 
one,  stating  who  she  was  and  why  she  wrote.  The  let- 
ter contained  these  questions: 

"Does  the  electric  range  take  care  of  the  cooking 
requirements  of  your  tenants? 

"What  is  the  rate  charged  for  electric  energy  for 
cooking  purposes,  and  what  are  the  average  monthly 
bills  for  service  supplied  to  your  tenants? 

"As  a  result  of  your  experience  would  you  recommend 
me  to  equip  my  apartment  house  with  electric  ranges?" 

Replies  were  received  from  ten  owners,  and  all  stated 
that  the  electric  range  fully  took  care  of  the  cooking 
requirements  of  tenants.  The  rate  paid  for  electricity 
for  cooking  averaged  3  cents  per  kilowatt-hour,  and 
monthly  bills  varied  from  $1.75  to  $3.50,  the  average 
being  about  $2.15.  All  advised  the  equipment  of  the 
new  apartment  house  with  electric  ranges,  as  being 
clean,  safe,  economical  and  modern.  The  unanimity  of 
the  answers  sent  was  a  revelation  to  the  lady  who  wrote, 
and  also  to  some  employees  of  the  local  power  company. 

The  Benefits  of  Electric  Cooking 

It  has  been  truthfully  stated  that  the  properly  con- 
structed electric  range  has  all  the  good  points  of  older 
methods  of  cooking  without  any  of  their  disadvantages. 
It  has  also  many  advantages  which  are  not  possessed 
by  other  cooking  appliances  using  different  fuels.  The 
best  answer  to  all  criticism  and  the  best  test  of  all  work 
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is  results.  The  best  evidence  of  satisfactory  results  is 
the  pleased  consumer.  A  satisfied  lighting  customer  is 
usually  passive  in  his  expressions  of  praise.  A  pleased 
power  consumer  expresses  his  pleasure  in  a  business- 
like manner,  but  a  pleased  electric  cooking  consumer  at 
once  becomes  an  enthusiastic  advertiser. 

Perhaps,  after  all,  cooking  is  the  most  important  part 
of  daily  life,  and  to  have  this  well  done  calls  forth  more 
than  ordinary  praise.  To  do  this  work  under  healthful 
conditions,  and  at  the  same  time  scientifically,  is  the 
acme  of  perfection.  Every  housewife  knows  that  if  a 
plant  or  flower  is  kept  in  a  room  where  gas  is  used  it 
will  presently  wither.  Yet  a  potted  plant  may  stand  on 
the  electric  stove  for  months,  without  showing  any 
deterioration  in  growth  or  appearance.  It  is  a  logical 
deduction  that  what  is  bad  for  plant  life  is  equally  bad 
for  food  products  and  human  beings.  The  use  of  the 
electric  range  avoids  any  chance  of  vitiation  or  contami- 
nation. It  is  an  axiom  that  the  luxury  of  yesterday  is 
the  necessity  of  to-day ;  its  truth  has  been  demonstrated 
in  countless  ways  in  the  last  quarter  century.  Pro- 
gression in  thinking  is  paralleled  by  progression  in 
living,  and  it  follows  that  methods  of  cooking,  so  im- 
portant a  procedure  in  the  life  of  mankind,  call  for  as 
much  concentration  and  inventive  skill  as  human  in- 
genuity can  devise.  Domestic  science  is  now  taught  in 
our  high  schools  and  colleges,  so  that  the  well  educated 
young  woman  cannot  expect  to  come  under  that  desig- 
nation unless  she  can  cook  a  meal  scientifically.  As  an 
aid  to  that  end  the  electric  range  is  far  ahead  of  all  its 
forerunners;  it  is  to  the  kitchen,  in  the  preparation  of 
food,  what  the  scientific  course  in  agriculture  is  to  the 
student,  placing  him  at  untold  advantage  over  the 
"guesswork"  farmer  in  the  cultivation  of  the  soil. 
There  need  be  no  guesswork  about  cooking  when  the 
modern  electric  range  is  the  medium. 

However,  only  a  small  proportion  of  the  public  has 
been  informed  regarding  the  advantages  of  electric 
cooking.  It  is  true  that  interest  is  now  being  created 
in  the  subject  through  various  agencies,  still  there  is 
a  note  of  interrogation  in  the  public  mind  regarding 
the  ability  of  the  electric  range  to  do  the  work  and  the 
reasonableness  of  the  operating  expense.  There  are 
many  interests  concerned  in  the  growth  of  this  branch 
of  development.  The  engineer  from  the  moment  the 
first  drawing  is  conceived  until  the  range  is  connected 
for  service.  The  manufacturer,  as  a  producer  of  an 
article  which  should  have  a  big  present  demand,  and 
an  unlimited  future  growth.  The  power  company, 
anxious  for  a  larger  off-peak  load,  a  higher  load  factor 
and  a  market  for  energy  at  fair  rates.  Education  and 
demonstration  will  overcome  doubt  and  want  of  knowl- 
edge, and  will  build  up  confidence.  Proper  education  of 
the  public  in  this  regard  can  only  be  brought  about  by 
the  earnest  and  intelligent  co-operation  of  engineers, 
manufacturers,  dealers,  contractors  and  power  com- 
panies, and  with  such  education  the  desired  results  will 
surely  follow.  Electric  cooking  is  not  a  theory;  it  is  a 
fact,  and  must  soon  become  an  important  factor  in  the 
load  of  every  progressive  power  company. 


Making  the  Stack  Do  Double  Duty 

The  Meriden  (Conn.)  Electric  Light  Company  is  a 
believer  in  electric-sign  publicity,  and  has  practised 
what  it  preaches,  in  the  case  of  the  electric-lighted 
maxim  on  its  plant  stack  at  Meriden.  The  letters  of 
this  lofty  electrically  lighted  sign  v^hich  read  down- 
ward on  the  stack  are  very  effective  against  the  black 
background  of  the  night  sky,  and  the  text:  "Use  Elec- 
tric Light,"  appears  on  both  the  north  and  south  sides 
of  the  stack.  The  plant  is  in  the  heart  of  the  town 
where  the  signs  are  visible  from  the  busiest  streets. 


Automatic  Latching  Device  for  High-Tension 

Knife  Switches 

A  latching  device  which  is  efficient  and  simple  in  con- 
struction and  which  can  be  applied  to  knife  switches 
of  exi.sting  types  without  alteration  in  their  structure, 
is  suggested  in  a  patent  to  George  Linton  Cristman  and 
Harold  Baxter  of  Wilkinsburg,  Pa. 
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AUTOMATIC    LATCH    FOR    HIGH-TENSION    SWITCH 

When  it  is  desired  to  open  the  switch,  a  hook  is  man- 
ually inserted  in  an  opening  in  a  releasing  lever  at- 
tached to  the  knife  blade  of  the  switch,  and  when  given 
a  downward  pull  causes  the  head  to  strike  against  the 
face  of  a  hook  or  latch  member,  and  thus  effect  a  move- 
ment which  permits  the  switch  blade  to  be  pulled  away 
from  the  contact.  When  the  switch  is  again  closed,  the 
corner  of  the  blade  engages  the  shoe  of  the  hook  or  latch 
member  so  as  to  permit  the  blade  to  be  inserted  between 
the  jaws  of  the  contact.  When  the  blade  reaches  its 
closed  position,  the  latch  is  again  in  position  to  retain 
the  blade  against  undesired  or  dangerous  displacements. 


Short-Circuiting  Device  for 

Lightning  Arrester 

Dr.  Charles  P.  Steinmetz  in  a  patent  No.  1,201,646, 
assigned  to  the  General  Electric  Company,  provides  for 
a  device  for  short-circuiting  a  lightning  arrester  when 
the  heat  generated  by  the  discharge  of  the  spark  gap 
becomes  excessive.  The  lightning  arrester  unit  comprises 
a  hollow  or  tubular  electrode  of  metal  which  contains 
an  inert  atmosphere  and  a  co-operating  disk  electrode 
separated  to  form  an  annular  spark  gap.  For  protect- 
ing the  arrester  from  heavy  and  continuous  discharges 
across  the  spark  gap  between  the  electrodes  there  is 


PROTECTIVE   DEVICE  FOR  LIGHTNING  ARRESTER 

arranged  a  short-circuiting  device  comprising  a  metal 
spring  conducting  member  yieldingly  mounted  to  con- 
nect with  the  disk  electrode.  The  spring  member  is 
held  away  from  the  electrode  in  a  non-short-circuiting 
position,  by  means  of  a  piece  of  fusible  material  having 
a  high  melting  point.  Under  normal  conditions  the 
short-circuiting  device  is  inoperative  as  the  heat  gen- 
erated by  intermittent  discharges  of  the  arrester  are 
insufficient  to  melt  the  fusible  material,  but  upon  a 
continuous  and  excessive  discharge  of  the  arrester  due, 
for  instance,  to  a  cross  of  the  lightning  arrester  cir- 
cuit with  a  power  line,  the  heat  generated  is  sufficient 
to  melt  the  fusible  material  and  the  arrester  is  short- 
circuited,  thus  preventing  the  destruction  of  the 
arrester. 
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Results  of  September  Central  Station  Operation 

Earnings  Amount  to  $32,900,000  and  Output  to  1,920,000,000  Kw.-Hr.— Estimated  Earnings 
for  1916  More  Than  $400,000,000  and  Output  to  Exceed  22,000,000,000  Kw.-Hr. 


SEPTEMBER  electric  light  and  power  utility  opera- 
tions, according  to  the  returns  received  by  the 
Electrical  World,  show  in  comparison  with  Sep- 
tember, 1915,  a  gain  of  16.1  per  cent  in  income  and 
24  per  cent  in  output.  The  rate  of  gain  in  income  is 
the  greatest  the  industry  has  known  during  the  last 
three  years  with  the  exception  of  that  registered  in 
March  last,  when  the  rate  was  17.8  per  cent. 

TABLE  I— CENTRAL-STATION  RETURNS  FOR  TWELVE-MONTH  PERIOD 


Income  prom  the  Sale  op 

Snergy 

Kw.-Hr.  Output 

Percent- 

age of 

Industry 

Repre- 

Per 

Per 

sented 

1915 

1914 

Cent 

1915 

1914 

Cent 
In- 
crease 

crease 

Oct 

65 

20,112,813 

18,329,490 

9.8 

1,087,786,658 

949,288,459 

14.7 

Nov 

65 

21,899,048 

19,720,232 

11.6 

1,150,669,073 

948,704,941 

21.3 

Dec 

64 

23,418,774 

20,962,264 

11.8 

1,230,655,404 

1,004,108,399 

22.5 

1916 

1915 

1916 

1915 

J»n 

65 

25,286,336 

22,352,721 

13.2 

1,200,672,452 

984,205,683 

22.0 

Feb 

65 

22,133,485 

19,175,537 

15.3 

1,121,452,738 

869„537,132 

29.1 

March... 

65 

22,027,627 

18,722,742 

17.8 

1,212,363,217 

969.888,339 

25.2 

April .... 

64 

21,206,946 

18,375,014 

15.5 

1,137,602,995 

920,464,917 

23.1 

May.... 

64 

20,345,529 

17,559,786 

16.0 

1,170.143,766 

944,681,881 

24.0 

June. .   . 

64 

20.254,732 

17,551.769!  15.4 

1.170,679,212 

968,724,416 

21.0 

July 

64 

19,760,120 

17,301,686^   14.2 

1,174,374,141 

976,704,993 

20.4 

Aug 

64 

20,438,831 

17,802,151    15.0 

1,260,827,472 

1,014,280,523 

24.4 

Sept 

61 

20,080,732 

17,323,722    16.1 

1.172,115,049 

945,992,354 

24.0 

On  the  basis  of  the  returns  received  the  September, 
1916,  earnings  were  $32,900,000,  as  compared  with 
$28,400,000  for  September,  1915.  These  earnings  are 
from  the  sale  of  electric  energy  only,  and  all  inter- 
company transactions  have  been  eliminated.  The  out- 
put during  September  last  was  1,920,000,000  kw.-hr., 
as  compared  with  an  output  for  September,  1915,  of 
1,550,000,000  kw.-hr.  Here  the  output  is  that  energy 
that  is  sold  only.     All  inter-company  transactions  for 


which  no  income  is  received  have  been  deducted  from 
the  earnings. 

For  the  first  three  quarters  of  the  current  year  the 

TABLE  III— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR   OUTPUT   FOR  UNITED   STATES— CITIES  GROUPED   BY   SIZE 


INCOME: 
Group  1 . 
Group  2 . 
Group  3 . 
Group  4 . 
Group  5 . 


Dec. 


10.2 
13.8 
19.8 
13.6 
13.0 


OUTPUT: 

Group  1 [  19.0 

Group  2 '  31.5 

Group  3 i  33.0 

Group  4 16.3 

Groups 9.7 


Jan. 


10.7 
21.3 
18.3 
13.1 
7.2 


19.0 
28.0 
33.2 
22.6 
8.5 


Feb.     Mch. 


14.1 
20.0 
20.7 
15.7 
18.5 


16.0 
18.5 
28.1 
17.3 
26.5 


25.4 

22.0 

40.0 

28.1 

39.6 

39.0 

29.7 

18.2 

22.4 

29.9 

April 

May 

June 

13,9 

14.4 

14.9 

17.0 

17.5 

17.7 

24.7 

26.2 

21.8 

17.4 

15.1 

11.0 

16  1 

24.0 

15.3 

20.0 

21.3 

18.7 

25.5 

18.0 

17.5 

37.7 

40  0 

21.8 

22.7 

23.0 

19.3 

32.0 

33.2 

19.0 

July 


13.8 
16.8 
19.5 
9.0 
12.2 


18.1 
22.9 
27.8 
16.1 
11.6 


Aug. 


13.9 
19.1 
20.9 
9.5 
14  9 


21.4 
33.0 
31.1 
23.0 
16.8 


Sept. 


15.3 
19.9 
18.4 
11.5 
13.3 


20.4 
33.9 
29.2 
24.0 
15.3 


TABLE  IV— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  NEW  ENGLAND  STATES— CITIES  GROUPED 
ACCORDING  TO  SIZE 


INCOME: 
Group  1 . 
Group  2 . 
Group  3 . 
Group  4 . 
Group  5 . 


Dec. 


14.8 
16.1 

22.8 
9.6 
23.5 


OUTPUT: 

Group  1 26.2 

GrouD2 26.5 

Group  3 22.5 

Group  4 18.5 

Group  5 I  14.5 


Jan. 


Feb. 


Mcb. 


16.5 
15.4 
22.1 
11.3 
20.6 


29.0 
26.0 
39.5 
15.0 
22.6 


18.0 
19.9 
29.7 
15.1 
26.3 


38.5 
36.8 
41.6 
23.0 
25.6 


21.5 
19.0 
38.7 
18.1 
54.5 


30  9 
27.8 
49.0 
17.4 
58.7 


April  I  May 


June 


16.0 
21.2 
15.5 
13.2 
27  6 


25.0 
31.4 
38.1 
36.1 
71.8 


17.0 
19.5 
24.0 
13.5 
27.0 


28.2 
33.2 
43.0 
30.0 
54.4 


16.4 
19.8 
18.2 
7.2 
21.7 


30.0 
26.3 
15.0 
21.0 
31.7 


July 


12.6 
20.6 
21.2 
6.2 
14.9 


19.2 
14.1 
31.4 
26.6 
13.5 


Aug. 


15.1 
14.0 
11.1 
17.5 


31.3 
32.0 
48.0 
39.4 
21.3 


Sept. 


16.5 
20.0 
16.7 
9.7 
18.3 


34.0 
32.7 
34.5 
33.1 
27.4 


earnings  totaled  $300,000,000,  so  that  the  estimates  of 
earnings  for  1916  are  over  $400,000,000.  The  output  for 
the  first  three  quarters  of  1916  was  16,603,000,000 
kw^.-hr.,  on  the  basis  of  which  the  estimate  for  the  year 


TABLE  U— CENTRAL-STATION  RETURNS  BY  SECTIONS  OVER  A  TWELVE-MONTH  PERIOD 


h 

New  England  States 

Atlantic  States 

"Si 

Central  States 
(Illinois  Excluded) 

;  A 

1       Pacific  and  Mountain  States 

o? 

•o^ 

's  1 

^¥. 

Month 

1^ 

^ 

1^ 

^ 

!«• 

^«     I& 

1 

1  —  . 

-s« 

•s« 

as 

■S« 

s  a ,  frt 

"% 

SI- 

1915 

1914 

O  £ 

F 

1915 

1914 

h 

1           \9\^ 

1914 

1915 

1914 

^3 

CI. 

£.° 

ell" 

'^ 

(2.3  1^ 

'October... 

66 

2,327,214 

2,073.059 

12.3 

68 

8,096,982 

7.550.808 

7.2 

57 

5,820,653 

5,153,314 

13.0!   88 

3,798.012 

3.477.051 

9.3 

November. 

66 

2,472,539 

2,188.049 

13.0 

67 

8,894,805 

8.158.589 

9.0 

67 

6,342,582 

5,554,226 

14.21   88 

4,069,995 

3,703,124 

10.0 

December . 

66 

2,817,557 
1916 

2.448,813 
1915 

15  0 

67 

9,335,396 
1916 

8.529,866 
1915 

9.4 

57 

6,983,909 
1916 

6,063,349 
1915 

15.1    88 

4,150.045 
1916 

3,773,810 
1915 

10.0 

Ul 

January... 

66 

2,819,144 

2.432.177 

15.0 

67 

9.589.347 

8,664,488 

12.0 

57 

7,834,831 

6,717,799 

16.6    88 

4,182,114 

3,823,156 

9  4 

^, 

February. . 

66 

2,599,760 

2.185.967 

18.8 

67 

8.978.797 

7.854,345 

14.3 

57 

6.660.062 

5,568,337 

19.7    88 

3,761,364 

3,443,182 

9.3 

March 

66 

2,595,777 

2.122.177 

22.0 

67 

8.998.962 

7.660,667 

17.5 

57 

6.470,612 

5,394.250 

20.1    88 

3,787,925 

3,386,286 

11.9 

April 

64 

2.221,544 

1,898,749 

17.0 

67 

8,794.056 

7.596,567 

15.8 

56 

6.289,092 

5,292,974 

19.0 

88 

3,825,701 

3,520,381 

8.8 

z 

May 

65 

2,103,585 

1,788,219 

17.0 

67 

8.226.231 

7.131,063 

15.4 

56 

6,085,407 

5,123.132 

18.7 

88 

3.874,270 

3,469.871 

11  6 

June  

65 

2.208,994 

1,906,233 

16.0 

67 

8.045.839 

6,905,114 

16.0 

56 

6.007.742 

5,143,452 

16.9 

88 

4.017.208 

3,539,137 

13  5 

July 

65 

2,130,684 

1,875,824 

13.7 

67 

7,832,928 

6,621,832 

16.4 

5fi 

5,926,776 

5,095,855 

16.3 

88 

3.755.712 

3,493,032 

7  6 

Augub  

65 

2,183,931 

1,919,287 

14.0 

67 

7,956,801 

6,832,904 

16.5 

56 

6,195,808 

5,266,147 

17.7 

88 

3.883,835 

3,582,756 

8.4 

-September. 

63 

2,170,500 

1,864,292 

16.4 

6V 

8,391,031 

7, 225., 569 

16.1 

56 

6,505,593 

5,537,868 

17.8 

75 

3,013,608 

2,695,993 

11  8 

H 

October. . . 

66 

82.568,951 

69,882,867 

18.3 

68 

400,516,741 

353,685,472 

13.3 

57 
57 
57 

305,962,017 

268,972,416 

13.7 

88 

292,885,013 

261,095,356 

16.8 

& 

November. 

66 

87,193,883 

69,359,620 

25  8 

67 

420,584,253 

355.151,259 

18.5 

333,528,905 

269,870,536 

23.7 

88 

301,772,412 

248.913,893 

21.0 

PU 

December . 

66 

99,744,195 

80,446,521 

24.1 

67 

447,158,465 

373,213,316 

20.0 

363,859,444 

293,266,707 

24.1 

88 

311,034,100 

249,996,678 

24.5 

H 

1916 

1915 

1916 

1915 

1916 

1915 

1916 

1915 

r) 

January... 

66 

97,072,794 

77,029,974 

26.2 

67 

431,201,554 

356,809.437 

20.8 

57 
57 
57 
56 

362.121,067 

284,407,361 

27.6 

88 

301,645,060 

258,982,414 

IB  6 

o. 

February. . 

66 

92,855,679 

68,982,535 

34  8 

67 

411,715,612 

320,924.478 

28.1 

339,326,360 

252,816,291 

34.1 

88 

268,653.564 

220,662,826 

22  1 

March 

66 

97,321,924 

74,958.898 

29.9 

67 

439,660,902 

349,347,454 

26.0 

360,872,072 

282,179,673 

28.0 

88 

304,.'?27,753 

255,450,143 

19.3 

K 

April 

64 

84,769.660 

64.816.830 

30  8 

67 

403,223,021 

326,574.302 

23.4 

344,866,175 

273,367,413 

26.4 

88 

302,386,347 

253,778,348  , 

19.2 

ffi 

May 

65 

84.719,642 

64,318,892 

31  8 

67 

409,529,049 

333,585.886 

22.0 

56 

345,860,257 

275,328,229 

25.6 

88 

328,793,909 

266,599,708  ' 

23  2 

June 

65 

87  829,797 

69,506,884 

27  « 

67 

396,630,887 

327,541,507 

21.2 

350.015,166 

288,982,024 

21.2 

88 

328,996,553 

277,915,476  1 

18.6 

July 

65 

85,317,206 

71,160,365 

19.8 

67 

401,179,678 

333,771,509 

20.3 

350,708,540 

287,407,170 

22.2 

88 

325,647,543 

279,285,871 

17  4 

August.. . . 

65 

96,731,211 

72,507,205 

33.5 

67 

431,846,967 

343,599,649 

25.9 

374,327,105 

295,866,692 

26.5 

88 

333,468,777 

279,976.391 

19  1 

September. 

63 

93,424,720 

70,126,243 

33.4 

67 

435.991,848 

.359,967,867 

21.2 

56 

387,626.725 

307.485,471 

26.2 

Vd 

2.M,  07 1,7.56 

208.412,773 

22.4 

1102 
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TABLE  V-PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  ATLANTIC  STATES— CITIES  GROUPED  BY  SIZE 


Doc. 

Jan. 

Fob. 

Moh. 

April 

May 

Juiio 

July 

AuK. 

Sopt. 

INCOME: 

Group  1 

8.3 

11.1 

13.7 

16.7 

15.1 

14.5 

16.4 

16  8 

16  1 

16.3 

Group  2 

14.0 

18  2 

18.4 

21.2 

18  5 

21.7 

21.9 

IS. 5 

23  1 

20,0 

Group  3 

13.1 

11.9 

14.6 

20.5 

15.3 

17.7 

12.0 

H.2 

15  0 

14.0 

Group  4 

15.3 

17.4 

19.4 

17.9 

19.5 

14.0 

15.4 

10.0 

14  4 

9,8 

Group  5 

12.2 

16.0 

15.8 

12.2 

15.6 

13.0 

15.2 

13.0 

19. 4 

8,9 

OUTPUT: 

Group  1 

20.1 

21.1 

30.8 

29.2 

26.1 

25.5 

13.1 

23  4 

28  5 

23  9 

Group  2 

25.5 

26.4 

33.4 

25.6 

35.6 

11.3 

31.8 

27  4 

33.3 

27  6 

Group  3 

16.6 

20.1 

22.0 

16.0 

13.7 

18.0 

13.2 

11.5 

16.0 

24,7 

Group  4   

18.9 

15.6 

21.8 

20.9 

19.0 

12.6 

19.7 

16,3 

29.5 

18.6 

Group  5 

20.6 

1.5 

24.0 

13.1 

8.9 

35.0 

11.1 

13.5 

20.4 

1.3 

TABLE  VI-PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOXJR  OUTPUT  FOR  CENTRAL  STATES-CITIES  GROUPED  BY  SIZE 


Dec. 

Jan. 

Feb. 

Mch. 

April 

May 

June 

July 

AuR. 

Sept. 

INCOME: 

Group  1 

15.8 

14  3 

18.3 

19.3 

18,2 

18.0 

16.4 

15.8 

16,5 

1()  6 

Group  2 

9.8 

25.5 

20.5 

19.1 

18  0 

17.4 

17.5 

17.3 

21,8 

21  5 

Groups 

25.1 

24.3 

27.0 

23  0 

26.7 

27.2 

20.5 

18,6 

18,4 

13,4 

Group  4 

18.3 

9.6 

20.2 

22.9 

22  8 

24.1 

■  17.5 

17.5 

10,7 

20  0 

Group  5 

18.0 

5.7 

11.1 

14.4 

9.4 

21.3 

12,6 

6.1 

U.8 

11,0 

OUTPUT: 

Group  1 

21.9 

24.9 

30.3 

25.2 

24.7 

25.0 

23.8 

21.0 

24  3 

22,3 

Group  2 i 

31.0 

28.8 

44.0 

32.3 

23.9 

19.5 

12.3 

25.7 

.36,4 

40.0 

Group  3 

41.2 

32.5 

44.0 

40.6 

43.5 

41.0 

31.8 

26  0 

25.7 

20.7 

Group  4 

18.5 

53.4 

41.0 

31.9 

39.2 

38.5 

31.3 

21.1 

23.0 

33.8 

Groups 

20.6 

13.3 

15.9 

19.1 

10.1 

14.7 

4.0 

8.6 

6.1 

13.7 

TABLE  VII— PERCENTAGE  RATE  OF  INCREASE  IN  INCOME  AND  KILOWATT- 
HOUR  OUTPUT  FOR  PACIFIC  AND  MOUNTAIN  STATES— CITIES 
GROUPED  ACCORDING  TO  SIZE 


Dec. 

Jan. 

Feb. 

Mch. 

April 

May 

June 

July 

Aug. 

Sept. 

INCOME: 

Group  1 

60 

11.6 

6.7 

8.5 

3.9 

7.2 

7.5 

4.7 

5.5 

8.2 

Group  2 

17.3 

t 

t 

18.7 

3.5* 

2.3 

1.2 

0.6' 

0.7 

4.9 

Group  3 

24.6 

19.7 

22.0 

28.1 

40.0 

39.0 

39,5 

28.3 

32.5 

28.5 

Group  4 

10.8 

3.0 

8.2 

17.5 

11.7 

13.8 

3.6 

1.0 

0.5 

11.5 

Group  5 

3.9 

10.5 

17.8 

26.3 

12.0 

19.1 

12.8 

13.2 

13.0 

11.7 

OUTPUT: 
Group  1 

13.1 

9.1 

13  0 

22.7 

8.0 

12.0 

8.0 

10.0 

6.3 

9.7 

Group  2 

56.0 

t 

t 

28.3 

3.6' 

2.2 

1,0 

2.0 

6.5 

7.8 

Group  & 

67.0 

56.0 

68.8 

39.0 

80.0 

79.0 

74.5 

56.1 

57.5 

60.0 

Group  4 

10.5 

1.8 

13.8 

18.6 

10.3 

21.8 

10.0 

4.0 

7.5 

12.0 

Groups 

1.0 

1.0 

20.1 

30.0 

11.7 

1 

17.5 

16.0 

10.8 

16.5 

7.0 

♦Decrease.    tResults  omitted  owing  to  insufficient  returns. 

1916  shows  a  probable  output  in  excess  of  22,000,000,000 
kw.-hr. 

With  the  exception  of  the  Atlantic  States  the  rate  of 
increase  in  comparison  with  September,  1915,  was 
greater  during  last  September  than  during  the  imme- 
diately preceding  months.  In  the  Atlantic  States  the 
rate  of  growth  was  slightly  less  than  during  the  previ- 
ous months.  Particular  evidence  of  better  conditions 
is  noted  in  the  returns  from  the  Far  West.  During 
July  and  August  results  of  operation  from  this  section 
did  not  appear  to  as  good  an  advantage  when  compared 
with  corresponding  months  of  1915  as  did  the  results 
from  the  earlier  months  in  the  year. 
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FIG.  1 CENTRAL  STATION  INCOME  AND  OUTPUT  GAIN  BY 

MONTHS    IN    PER    CENT    FOR    UNITED    STATES 

Much  of  the  growth  this  year  in  ^le  Far  West  can 
be  attributed  to  the  tremendous  activity  in  the  ship- 
yards, where  a  very  large  tonnage  is  being  prepared  for 
Pacific  service,  and  to  mining  operations,  which  never 
before  have  been  so  active  as  during  the  present  year. 

The  accompanying  curves  show  graphically  the  per- 
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FIGS.   2   TO   5 — CENTRAL   STATES   INCOME  AND  OUTPUT   GAIN   BY 
MONTHS  IN  PER  CENT  SECTIONALLY 

centages  of  increase  both  in  income  and  output  as 
contained  in  Tables  I  and  II.  The  remaining  tables 
show  the  percentages  of  increase  in  income  and  output 
for  companies  grouped  according  to  size.  Those  con- 
tained in  group  1  operate  in  cities  having  a  population 
of  over  100,000  inhabitants.  Those  in  group  2  operate 
in  cities  the  population  of  which  is  between  50,000  and 
100,000;  group  3  in  cities  of  a  population  between 
25,000  and  50,000;  group  4  between  10,000  and  25,000, 
and  group  5  between  5000  and  10,000. 


Fault  Localizer  for  Polyphase  Transmission 

In  order  to  determine  upon  which  feeder  or  cable  of  a 
polyphase  system  a  fault  occurs,  Archibald  Davis  of 
Schenectady  in  patent  No.  1,203,556,  suggests  a  sys- 
tem of  two-coil  relays  operated  by  the  out-of-balance 


FAULTY   CABLE   LOCALIZER 


current  component.  The  relays  consist  of  coils  bal- 
anced against  each  other,  the  only  relay  of  a  set  of 
three  operating  being  the  one  in  which  an  unbalancing 
occurs.  When,  therefore,  an  unbalancing  occurs  due 
to  a  ground  the  relay  corresponding  to  the  feeder  is 
operated. 


December  2,  1916 


ELECTRICAL    WORLD 


1103 


STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Distribution  and  Maintenance  Costs  of 

Serving  Consumers 

The  following  distribution  and  service  expenses  are 
shown  in  a  recent  analysis  by  the  Pacific  Power  &  Light 
Company.  The  average  distribution  cost  per  consumer 
for  the  year  ended  Aug.  31,  1916,  was  $1.83.  Lower  costs 
($1.53  up)  existed  in  some  districts,  but  expenses  ran 
as  high  as  $4.05  in  other  districts.  Setting  and  remov- 
ing meters  and  transformers  on  the  average  cost  $0.55 
per  consumer,  the  minimum  expense  being  $0.29  and  the 
maximum  $0.99.  Meter  maintenance  averaged  about 
8.14  cents  per  meter,  although  in  some  districts  the 
expense  went  as  high  as  13  cents  and  as  low  as  4.8  cents. 
Maintenance  of  installations  varied  from  5  to  88  cents 
and  averaged  about  19.9  cents.  The  commercial  expense 
per  consumer  had  a  range  of  $2.60  to  $6.40  and  aver- 
aged $3.48.  It  should  be  pointed  out  that  all  items 
making  up  the  total  expense  of  serving  consumers  are 
not  included. 


Jib  Crane  for  Hoisting  Pole-Top 
Transformers 

BY  N.  M.  LONGBOTHUM 
Facilities  for  hoisting  transformers  are  being  pro- 
vided on  many  of  the  Connecticut  Power  Company's 
transformer  towers  so  that  time  will  not  be  wasted  when 
making  changes  or  additions  to  the  transformer  equip- 
ment which  are  frequently  required  due  to  changes  in 
load.      One  arrangement   employed   in   the   vicinity   of 


FIG.  1 — BOOM  HINGED  TO  POLE  FOR  SUPPORTING  TACKLE 

Thomaston,  Conn.,  is  shown  in  Fig.  1.  This  involves  the 
use  of  a  jib  crane  hinged  to  the  pole  and  supported  at  the 
opposite  end  by  a  tackle  attached  to  the  top  of  the  pole. 
The  hinge  consists  of  two  0.5-in.  by  4-in.  by  8-in.  iron 
straps  bent  into  L's  and  bolted  through  the  pole  in  such 
a  manner  that  a  4-in.  by  6-in.  timber  boom  can  be  placed 
between  the  projecting  portions  of  the  L's  and  hinged 
thereto  by  a  kingbolt. 


Dressed  yellow  pine  is  used  for  the  boom,  the  hinged 
end  being  wrapped  with  a  strip  of  Vs-in.  sheet  steel, 
which  is  fastened  in  place  so  that  the  kingbolt  will  not 
split  the  timber.  Two  different  lengths  (6  ft.  and  10 
ft.)  of  booms  are  used  depending  on  the  position  to 
which  the  transformer  must  be  transferred.  At  the 
outer  end  of  each  boom  are  two  T'x-in.  eyebolts,  one  to 


FIG.     2 — HOISTING     TRANSFORMER    TO     ELEVATED     PLATFORM 

receive  the  hoisting  tackle  and  the  other  for  attaching 
the  boom  guy.  The  method  of  using  one  of  the  jib 
cranes  is  illustrated  in  Fig.  2.  While  the  crane  may  be- 
left  installed  permanently  the  design  permits  of  carry- 
ing the  booms  on  construction  trucks  and  installing 
them  only  when  required. 


Motor  Flywheels  Used  in  Cooperage  Works 

to  Eliminate  Momentary  Peaks 

Machines  in  use  in  the  plant  of  the  Western  Cooper- 
age Company  of  St.  Johns,  Oregon,  have  a  cycle  of 
operation  from  practically  no  load  to  a  very  considerable 
overload.  To  properly  adapt  individual  motor  drives 
to  this  condition  of  service  a  thorough  study  was  made 
of  the  characteristics  of  the  operating  cycles,  with  the 
result  that  it  was  decided  to  use  flywheels  to  eliminate 
the  large  momentary  fluctuations  in  power  demand.  The 
application  of  a  flywheel  to  these  machines  has  worked 
out  well,  has  held  the  fluctuation  to  within  an  allowable 
limit,  and  has  kept  the  motor  speed  practically  constant, 
which  is  a  factor  of  considerable  importance  in  the  work 
handled.  Cast-steel  flywheels  approximately  1500  lb.  in 
weight  are  used  on  eight  of  the  75-hp.,  900  r.p.m. 
motors  which  drive  bolters,  the  motors  being  directly 
connected  to  the  bolter  saws. 
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Losses  in  Delivery  of  Energy  from 
the  Coal  Pile  to  Customer 

That  over-all  efficiency  in  the  delivery  of  energy 
from  the  coal  pile  to  the  customer.s'  meters  can  be  main- 
tained at  a  high  figure  in  a  well-designed  and  managed 
station  is  clearly  shown  by  data  compiled  by  H.  A. 
Snow  of  the  Detroit  Edison  Company.  In  1910  the 
customers  received  5.9  per  cent  of  the  energy  in  the 
coal,  while  in  1915  11.2  per  cent  was  delivered,  an  in- 
crease of  90  per  cent.  This  company  at  present  is 
burning  more  than  1400  tons  of  coal  a  day,  not  includ- 
ing the  coal  that  is  used  in  the  st.eam  heating  plants. 
A  little  less  than  82  per  cent  of  the  energy  available 
from  this  coal  survives  the  boiler  room  and  appears  in 
the  live  steam  which  is  fed  to  the  turbines,  where  the 
greatest  loss  takes  place.  In  the  conversion  from  heat 
energy  in  the  steam  to  mechanical  energy,  and  then  to 
electrical  energy  in  the  turbines  and  generators,  all  of 
the  energy  except  13.6  per  cent  disappears.  Of  this 
13.6  per  cent  which  is  left,  about  12.4  per  cent  finally 
reaches  the  customer  after  passing  through  the  elec- 
tric transmission,  conversion  and  distribution  appa- 
ratus. Of  the  88.6  per  cent  of  the  available  energy 
which  is  lost,  more  than  two-thirds  goes  to  the  Detroit 
River  in  the  circulating  waters  of  the  main  condensers 
and  the  rest  goes  up  the  stacks. 

•  The  following  figures  show  the  per  cent  of  energy 
generated  that  reached  the  customers : 


Per 
Month  Cent        Month 

October,  1915 76.3  April, 

November,  1915 82.3  May, 

December,  1915 83.2  June, 

January,  1916 83.6  July, 

February,  1916 86.0  August, 


Per 
Cent 

1916 85.5 

1916 83.7 

1916 85.3 

1916 82.8 

1916 81.0 


March. 


1916 81.4   September,  1916 81. 


Slight  variations  from  month  to  month  are  due  to 
unavoidable  errors  in  the  method  of  calculation,  caused 
by  the  reading  dates  of  customers'  meters  extending 
over  the  entire  month,  while  the  output  covers  the 
period  of  a  calendar  month. 


Arrangements  of  Gas  Burners  Under 
Power  Plant  Boilers 

BY  T.   W.   REYNOLDS 

The  accompanying  drawing  shows  an  arrangement  of 
oil  burners  that  has  proved  satisfactory  in  a  Canadian 
plant  for  burning  gas  under  boilers.  The  nearest  point 
to  the  boiler  shell  from  grate  level  in  the  setting  was  4 
ft.,  and  these  burners  are  placed  2  ft.  above  grate  level 
and  above  fire  doors,  so  as  to  be  out  of  the  way  when 

2' Pipes          falve  Handr,heels      ^'^^  /^ 
==S  -i,=^..-         .=^-  ^ai^g  2' Pipe -^ 


'■■  3>'Dia  Pipe 


Side  View  Section 

GAS  BURNERS  FOR  150-HP.  BOILER 

it  is  necessary  to  change  over  to  coal,  which  happens 
quite  frequently.  The  arrangement  permits  this  to  be 
done  without  a  drop  in  the  steam  pressure.  For  an 
installation  consisting  of  boilers  6  ft.  by  18  ft.  in  size, 
rated  at  150  hp.,  burners  with  thirty  nozzles  were  used, 
eighteen  nozzles  without  valves  and  twelve  with  0.25-in. 
valves  for  regulation  purposes.  The  2-in.  pipes  were 
built  into  the  brickwork,  as  shown  in  the  drawing. 
In  case  there  is  not  enough  room  in  which  to  place 


the  burners  above  the  fire  doors,  on  account  of  an  old  . 
type  of  setting,  where  it  would  not  be  necessary  to  I 
change  to  some  other  kind  of  fuel,  the  2-in.  pipes  could 
be  bricked  in  the  fire  doors  or,  better  still,  other  doors 
could  be  cast  and  cored  for  the  sufficient  number  of  air 
tubes,  and  these  holes  tapped  and  the  air  tubes  .screwed 
in. 

It  will  be  noted  that  the  0.25-in.  nozzles  are  reduced 
to  3/16  in.  at  the  outlet.  This  is  important  and  gives 
the  best  mixture  for  a  2-in.  tube  and  a  gas  pressure  of 
7  oz. 


C: 


Wooden   Pole- 


—  SHORT-CIRCUIT- 
ING   STICK 


Safety  Precautions  When  Conducting 

High-Potential  Tests 

When  conducting  high-potential  tests  on  cable,  in- 
sulators, and  other  forms  of  apparatus,  reliance  is 
usually  placed  in  the  ability  of  the  man  doing  the  test- 
ing to  warn  helpers,  witnesses,  and  inspectors  when 
they  approach  too  closely  to  the  apparatus  being  tested. 

Often  the  man  who  is  in  S^ 

charge  of  the  work  is  busy 

regulating  the  voltage  or  ^'''e 

reading     instruments,    so 

that  he  is  unattentive  of 

the  safety  of  others.     To 

eliminate    this    condition 

many    ingenious    schemes 

have  been  worked   up   to 

make  high-potential  test- 
ing  safe  to  all   who   are 

connected  with  the  work.       '^'^^  ^ 

The  most  elementary 
form  of  protection  is  the  use  of  danger  signs  mounted 
on  standards  and  equipped  with  red  lights.  These 
standards  are  portable,  and  may  be  arranged  to  guard 
the  apparatus  being  tested.  Enlarging  on  this  plan  it 
was  found  feasible  to  place  the  apparatus  to  be  tested 
in  a  wire  cage  and  equip  the  entrance  with  a  form  of 
circuit-closing  lock.  The  low-voltage  leads  to  the  trans- 
former pass  through  these  locks  on  the  gates,  so  that 
anyone  attempting  to  enter  the  cage  during  a  test  will 
open  the  circuit  and  stop  the  test.  The  use  of  red  lights 
about  the  cage  and  on  the  switchboard  which  light  when 
the  voltage  is  being  applied  are  useful  as  warning 
signals. 

It  is  the  practice  in  testing  small  wires  covered  with 
rubber  insulation  to  immerse  the  coils  in  tanks  filled 
with  water  and  connect  the  ends  together  with  bare 
tinned  copper  wire  of  a  small  gage  and  then  run  these 
small  leads  to  the 
testing      transformer         To  Coils.  B6roup  To  Coils  A 

bus.     These  leads  are       ^ — ' 1   ^^°^ 

fine,  and  when  the 
wires  are  tinned  it  is 
difficult  to  see  them 
against  a  light  colored 
wall,  hence  accidents 
are  liable  to  take  place 
from  observers  walk- 
ing into  the  test  leads. 
To  eliminate  this 
danger      the      tinned 

leads  may  be  wound  spirally  around  a  white  center  of 
thick  cord.  This  cord  can  easily  be  seen  from  across 
a  room. 

In  testing  wires  and  cables  precautions  must  be  taken 
against  laborers  touching  the  test  leads  before  the 
voltage  is  off.  There  are  instances  on  record  where 
an  oil  switch  has  stuck  leaving  potential  on  the  wires 
when  other  indications  showed  the  coils  to  be  dead. 
To  do  away  with  this  condition  a  piece  of  heavy  wire 


FIG.     2 — SPECIAL     SWITCH    FOR 
SPLIT-TRANSFORMER    BUS 
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may  be  mounted  at  the  end  of  a  long  pole  so  that  the 
man  who  changes  the  leads  from  one  coil  to  another 
must  touch  the  testing  lead  with  one  end  of  the  wire 
and  immerse  the  other  end  in  the  water.  In  this  way 
if  any  potential  is  on  the  test  leads,  it  will  be  short- 
circuited  through  the  wire  to  the  water  or  ground 
throwing  out  the  breaker  and  warning  the  man  before 
he  can  touch  the  leads  with  his  hands. 

In  some  cases  the  test  bus  is  split,  allowing  potential 
to  be  applied  at  either  end  of  the  testing  cage  or  in 
two  different  cages.  To  eliminate  the  chance  of  the 
tester  getting  potential  on  both  circuits  at  once,  or 
upon  the  wrong  half,  a  special  switch  equipped  with 
an  arrow  to  show  the  direction  may  be  provided.  This 
switch  may  be  also  arranged  to  be  interlocking  and 
prohibit  the  application  on  both  buses  at  the  same  time. 

These  are  but  a  few  examples  of  methods  in  vogue  to 
promote  safety  in  plants  where  high-potential  makes  the 
occupations  more  or  less  dangerous. 


itself.  About  10  miles  additional  of  such  cable  is  now 
being  installed  by  this  company  in  several  suburban 
towns. 


Service  from  Street  Lighting  Cable 

Buried  in  the  Earth 

According  to  H.  F.  Winte,  the  Detroit  Edison  Com- 
pany has  about  19  miles  of  single-conductor  cable 
(mostly  No.  6,  with  some  No.  8  and  No.  10)  buried  in 
the  ground  that  has  served  ornamental  street 
lighting  circuits  satisfactorily  for  a  considerable  period. 
These  circuits  are  operated  at  7.5,  6.6  and  5.5  amp. 
(approximately  11  miles  operating  at  7.5  amp.).  Some 
of  this  cable  has  been  in  service  about  nine  years,  and 
very  little  trouble  has  been  experienced  with  the  cable 


Coal  Consumption  Required  for  Certain 
Pump  Duty 

When  it  is  desired  to  determine  the  duty  developed 
by  a  plunger  pump  per  100  lb.  of  coal,  and  the  coal 
consumption  required  to  lift  1,000,000  gal.  of  water  1 
ft.,  the  accompanying  chart  may  be  used  with  approxi- 
mate results.  It  may  be  pointed  out,  however,  that 
boiler  and  engine  efficiencies  are  included  so  that  the 
accuracy  of  the  results  will  depend  on  the  equipment 
used. 

To  explain  the  use  of  the  chart,  assume  that  4,312,000 
gal.  of  water  were  pumped  in  a  day  against  a  215-ft. 
head  with  a  coal  consumption  of  6470.  This  corre- 
sponds to  1500  lb.  of  coal  per  1,000,000  gal.  Therefore, 
follow  the  vertical  line  marked  with  the  head  (215) 
until  it  intersects  the  diagonal  line  representing  the 
pounds  of  coal  (1500),  and  then  trace  the  horizontal 
line  to  the  side  of  the  chart  and  find  the  duty  120,000,- 
000  ft.-lb.  per  100  lb.  of  coal. 

Providing  it  is  desirable  to  find  the  coal  consumption 
required  to  lift  1,000,000  gal.  1  ft.,  find  the  inter- 
section of  the  horizontal  line  representing  the  duty 
(120,000,000)  with  the  curved  line,  and  from  this  inter- 
section follow  the  vertical  line  to  the  bottom  scale,  where 
the  coal  consumption  per  1,000,000  gal.  (7  lb.)  will  be 
found.  This  chart  was  prepared  by  the  engineering 
department  of  the  Allis-Chalmers  Manufacturing  Com- 
pany, Milwaukee,  Wis. 
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COMMERCIAL   AND   BUSINESS   POLICY 

A  Department  of  Phnis  and  McIIkkIs  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


Color  Effects  and  Indirect  Lighting  in  a 
Los  Angeles  Restaurant 

BY    F.    S.    MILLS   AND    J.    A.    HOEVELER 

An  extremely  novel  and  striking  illumination  scheme 
has  been  worked  out  in  the  supper  room  of  the  new 
Alexandria  Hotel,  Los  Angeles,  Cal.,  which  while  giving 
brilliant  color  effects  in  the  ceiling  decorations  com- 
bines the  colored  light  from  indirect  sources  in  such  a 
way  that  the  resulting  general  room  lighting  can  be 
made  of  normal  "white"  color  or  of  any  mixture  of  the 
primary  hues. 

The  principal  lighting  units  are  carried  in  indirect 
fixtures,  which  were  selected  as  permitting  a  more  com- 
plete mixture  of  the  several  colors  than  would  have  been 
possible  with  the  same  number  of  direct  units.     By  the 


THE    INDIRECT    CEILING   UNITS   WHICH    PROJECT    BRILLIANT    COLORS    ON    THE    OVER 

HEAD    DECORATIONS    COMBINE    TO    PRODUCE    A    "WHITE-LIGHT"     GENERAL 

ILLUMINATION   THROUGHOUT   THE  LOWER  PART   OF   THE   SUPPER   ROOM 

use  of  the  indirect  method  the  primary  colored  light 
sources  remain  concealed  and  the  light  from  each  is 
spread  out  over  the  ceiling  in  such  a  manner  as  to  cause 
a  complete  mixing  of  the  three  colors. 

Each  of  the  eight  indirect  fixtures  contains  six  gas- 
filled  tungsten  lamps  of  200-watt  size,  and  each  lamp  is 
equipped  with  an  individual  silvered-glass  reflector. 
Over  these  units  are  placed  wire  frames  supporting 
two  red,  two  green  and  two  blue  gelatin  films,  giving 
the  three  primary  colors.  Dimmers  are  placed  in  cir- 
cuit with  each  group  of  colored  lights,  in  order  that  the 
intensity  of  the  various  colors  may  be  Varied  at  will. 
In  addition  to  this  equipment,  a  single  large  gas-filled 
lamp  and  individual  silvered-glass  reflector  was  in- 
stalled in  order  to  provide  ordinary  illumination  when 
the  colored  lighting  is  not  in  use.     All  of  this  equip- 


ment is  housed  in  ornamental  beaded  fixtures.  The 
fixtures  are  constructed  of  wire  frames  supported  from 
the  four  vertical  rod  hangers  shown  in  the  picture. 
From  the  different  radii  of  the  wire  frames  blue  and 
white  beads  are  draped.  Provision  is  made  to  allow 
sufficient  reflected  flux  from  the  ceiling  to  filter  down- 
ward and  illuminate  the  beads. 

The  room  is  90  ft.  long  by  38  ft.  wide,  and  is  divided 
by  four  beams.  The  side  walls  and  ceiling  are  decorated 
with  a  special  cloth  arranged  to  panel  the  side  wall  and 
run  upward  to  a  bull  ring  in  the  center  of  each  panel  of 
the  ceiling.  The  cloth  is  of  alternate  white  and  green 
stripes.  Over  the  cloth  across  the  ceiling  and  partly 
down  each  wall  are  placed  a  fern  cloth  and  fern  branches 
covered  with  ground  mica.  This  gives  the  effect  of 
trees  overhanging  the  room  and  covered  with  snow. 
From  the  ceiling  are  hung  thousands  of  different  size 
balls,  4  to  7  in.  in  diameter,  suspended 
on  fine  wires.  These  balls  are  also 
covered  with  ground  mica,  which  gives 
them  the  appearance  of  snowballs. 

The  balls  suspended  from  the  ceil- 
ing intercept  the  primary  colors  from 
the  lighting  units  and  so  appear  red, 
green  and  blue  on  their  various  sides. 
The  diffusion  of  the  light  eliminates 
any  pronounced  shadow  of  the  balls 
on  the  ceiling,  where  a  perfect  mixing 
of  the  primary  colors  takes  place,  and 
the  ceiling  illumination  takes  on  a  hue 
which  is  dependent  on  the  proportions 
of  the  three  primary  colors  employed. 
Thus  the  "snowballs"  may  at  any 
time  appear  red,  green  and  blue  in 
varying  degrees  of  saturation  and 
brightness,  while  the  illumination  of 
the  ceiling  and  interior  may  be  of 
some  other  color  of  the  spectrum.  As 
the  lighting  effects  are  changed  by 
manipulation  of  the  rheostats,  the 
color  sensations  of  the  snowballs 
change,  always  exhibiting  the  compo- 
nent colors  and.  differing  from  the 
color  of  the  ceiling,  except  when  only 
one  primary  color  is  used,  as,  for  in- 
stance, the  blue  for  moonlight  effect. 
In  the  words  of  the  archiect,  Edwin 
Bergstrom,  "The  lighting  of  this  room  may  be  carried 
through  all  the  color  sensations  of  sunrise  to  sunset 
and  into  the  evening  shades.  It  is  a  wonderful  repro- 
duction of  the  color  sensations  of  the  'Land  of  the  Mid- 
night Sun.'" 

Personnel  an  Important  Factor  in 

Relations  with  Public 

"I  am  of  the  opinion  that  the  destinies  of  our  public 
utilities  lie  in  our  own  hands,"  said  Arthur  Williams  of 
the  New  York  Edison  Company  in  discussing  the  subject 
of  "municipal  ownership"  before  the  convention  of  the 
Southeastern  Section  of  the  N.  E.  L.  A.  at  Tampa,  Fla., 
Nov.  15.     "We  must  be  a  unit  for  good  service  at  fair 
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prices;  we  must  do  everything  in  our  power  to  win  the 
esteem  and  friendship  of  the  public — these  being 
values  of  the  greatest  importance.  We  must  be  frank 
with  the  public  and  utilize  for  this  purpose  the  usual 
agencies  of  communicating  with  the  public. 

"The  newspaper  men  of  the  country  I  believe  are 
efficient  and  honest.  Treated  with  fairness,  they  will 
treat  us  with  fairness.  They  may  give  undue  promi- 
nence to  the  public  as  opposed  to  the  corporation ;  they 
may  even  favor  the  agitator;  but  it  is  the  exception,  not 
the  rule,  where  they  will  not  permit  us,  in  one  way  or 
another,  to  state  fully  our  side  on  any  public  question. 
The  public  is  entitled  to  be  informed  and  if  not  in- 
formed it  will  probably  be  prejudiced. 

"Your  personnel,  which  after  all  is  but  a  part  of  the 
public,  should  be  maintained  in  the  highest  state  of 
efficiency.  Here  general  as  well  as  technical  education 
is  of  the  greatest  importance.  It  need  not  be  a  college 
education — this  should  be  understood;  but  that  kind  of 
an  education  which  enables  one  man  to  meet  another 
competently  and  politely  and  at  the  end  to  leave,  each 
with  some  degree  of  regard  for  the  other.  Before  the 
public  you  are  the  trustees  of  vour  ability  to  serve  the 
public." 


ELECTRICITY  INCREASES 

DOLL  FACTORY  OUTPUT 

Electric  Baking  Ovens  and  Motor-Driven  Machines 

Reduce  Operating  Costs  of  Chicago  Doll 

Manufacturer 

The  Pullman  Doll  Company  of  Chicago,  which  until 
recently  was  producing  plaster  composition  doll  heads 
and  sawdust  stuffed  doll  bodies  in  a  small  plant, 
has  moved  into  a  larger  factory  which  is  elec- 
trically operated  throughout.  In  laying  out  the  new 
installation  an  effort  was  made  to  install  machines 
which  would  reduce  the  amount  of  hand  labor  and  would 
increase  the  rapidity  of  plant  production.  Since  the 
doll-making  industry  is  one  comparatively  new  to  this 
country,  the  Europeans  having  produced  most  of  such 


THREE     40-KW.     TRANSFORMERS     WHICH     SUPPLY     CENTRAU- 
STATION    SERVICE    FOR    THE    PULLMAN    DOLL    FACTORY 

goods  in  the  past,  the  solution  of  the  problems  was  in 
some  respects   original. 

In  manufacturing  the  doll  heads  a  quick-setting  plas- 
ter composition,  the  formula  of  which  is  secret,  is  first 
cast  by  hand  in  a  split  mold.  When  the  heads  are  re- 
moved from  these  molds  and  the  seams  and  rough  places 
have  been  smoothed  with  sandpaper,  they  weigh  about 
6  oz.  each.  They  are  then  loaded  on  racks  and  placed 
in  a  49.2-kw.  electric  oven  for  a  forty-five-minute  bake. 


During  this  period  the  oven  temperature,  controlled  by 
means  of  Taylor  automatic  mercury-operated  thermo- 
stats, is  maintained  at  300  deg.  Fahr.  At  the  end  of 
that  time  2  oz.  of  moisture  is  evaporated  from  each 
head.  From  an  average  bake,  which  is  650  heads,  about 
8  gal.  of  water  is  removed.  To  accomplish  this  drying 
process  without  the  electric  heat  formerly  required 
from  three  to  four  days.  Furthermore,  the  old  air- 
drying  process  was  uncertain  and  often  resulted  in 
weak  castings. 

Heads  Dried  Quickly  in  Electric  Oven 

When  this  first  bake  is  finished  the  doors  are  partly 
opened  and  the  oven  is  allowed  to  operate  for  fifteen 
minutes   in   this  manner  while  the  heads  cool.     Quick 


DETAILS   OF   HEATING   ELEMENTS    IN    ELECTRIC    OVEN,   AND   THE 

TEMPERATURE-CONTROL  APPARATUS  FOR  THE  THREE  0\'ENS. 

THESE     OVENS     DRY    OUT     THE     MOISTURE     FROM     THE 

COMPOSITION    DOLL    HEADS,    AND    LATER   DRY    THE 

ENAMEL    ON    THE    FACES 

chilling  would  crack  the  composition.  Then  the  heads 
are  given  a  coat  of  glue  sizing,  which  dries  in  three 
or  four  minutes  and  permits  the  first  coat  of  enamel  to 
be  applied.  On  an  air-dried  head  it  takes  about  two 
days  for  glue  sizing  to  dry  because  of  the  moisture 
in  the  casting,  but  with  the  electric  process  the  first 
coat  of  enamel  can  be  applied  almost  at  once,  and  the 
heads  can  be  taken  to  a  second  oven  containing  heaters 
rated  at  39.6  kw.  Here  they  are  again  baked  for  forty- 
five  minutes,  but  at  a  temperature  of  200  deg.  Fahr. 
They  are  then  removed  from  oven  No.  2,  given  another 
coat  of  enamel  and  placed  in  oven  No.  3,  where  heaters 
rated  at  24.6  kw.  maintain  a  temperature  of  150  deg. 
Fahr.  for  forty-five  minutes.  The  uniform  forty-five- 
minute  interval  has  been  selected  for  all  ovens  to  keep 
the  heads  moving  in  uniform  routine.  It  was  difficult 
to  make  the  plaster  handlers  believe  that  complete 
drying  could  be  accomplished  in  this  short  interval. 
But  after  much  educational  effort  had  been  expended 
and  several  tests  had  been  conducted,  they  have  become 
firm  adherents  of  the  electric  drying  process.  These 
ovens  when  loaded  full  at  each  bake  can  turn  out  10,000 
doll  heads  a  day.  The  factory  production  will  now 
average  about  8000  per  day. 

Electricity  Plays  Part  in  Other  Processes 

From  the  ovens  the  heads  are  taken  to  a  hand-finish- 
ing department,  where  girls  operating  air  brushes  spray 
colors  on  the  castings  to  imitate  hair  and  cheeks.  The 
lips  and  eyes  are  painted  in  by  hand.  Electricity  is 
used  in  the  spraying  process  to  supply  air  pressure  and 
to  drive  the  exhaust  fan  which  removes  the  paint  vapor 
from  the  room. 

The  cloth  for  the  bodies  of  the  dolls  comes  to  the  fac- 
tory in  bales.  Guided  by  a  pattern  laid  off  on  the  top 
of  a  pile  of  cloth  6  in.  high,  an  operator  cuts  literally 
thousands  of  pairs  of  legs,  arms  and  bodies  at  one 
time  bv  means  of  a  motor-driven  knife  similar  to  those 
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sometimes  used  in  the  garment  trades.  The  parts  are 
then  sewed  into  closed  shapes  for  the  arms,  legs  and 
bodies  on  a  battery  of  twenty-si.x  Standard  motor- 
driven  sewing  machines  which  operate  at  the  rate  of 
4000  stitches  per  minute.  A  3-hp.  motor  drives  the 
entire  group  of  machines. 

Electrically  Driven  Sawdust-Packing  Machine 
Speeds  Up  the  Production  of  Arms  and  Legs 

The  cloth  parts  are  then  ready  to  go  to  the  special 
sawdust-ramming  machine.  Sawdust  is  fed  into  hop- 
pers at  the  top  of  this  unique  piece  of  equipment. 
When  the  operator  has  placed  one  of  the  little  cloth 
sacks,  fashioned  perhaps  to  simulate  an  arm,  over  the 
spindle  beneath  the  hopper,  he  operates  a  foot  treadle, 
which  sets  in  rotation  an  augur-shaped  tool  inside  the 
spindle.  This  feeds  the  sawdust  into  the  cloth  arm. 
At  the  same  time  a  cam  moves  the  rotating  augur 
rapidly  up  and  down  so  that  it  tamps  the  sawdust  into 
the  cloth  as  it  feeds  it.  This  machine  is  driven  by  a 
7.5-hp.  motor,  and  is  operated  by  a  small  force  of  boys, 
yet  the  output  from  it  amounts  to  more  than  8000  dolls 

ELECTRICALLY-OPKHATED  EQUIPMENT  OF  PULLMAN   DOLL 
COIVJPANY 


Apparatus 


Oven  No.  1 

Oven  No.  2 

Oven  No.  3 

Temporary  portable  heaters 

Compressor  for  two  air  brushes .  . 

Exhaust  fan,   air  brush   depart- 
ment   

Water  pump  in  molding  room .  .  , 
Twenty-six  sewing  machines.  .  . 
Ten-spindle  stuffing  machines.  . 
Seven-spindle  stuffing  machines . 

Universal  cloth  cutter 

Exhaust  fan  for  ovens 

Lighting 


Nature   and   Rating   of 
Electrical  Equipment 


Twelve,   4100-watt  heaters 

Nine,  4100-watt  heaters 

Six,  4100-watt  heaters 

Totaling  35  kw. 

Motor,  3  hp.  1 10-220-volt, 

Type  11-T 

Motor,    1    hp.   220-volt, 

Type  I  M 
Motor,  1  hp.  220  volt 
Motor,  3  hp.  220-volt 
Motor,  7.5  hp.  220  v  It 
Motor,  5  hp.  220-volt 
Motor,  0.5  hp.  110-volt 
Motor,  1.8  hp.  110-volt 
Eight   500-watt   electric 

irons 
Twenty-one  factory  fix- 
tures 
Seventeen  drop  cords 


Make 


General  Electric 
General  Electric 
General  Electric 
Hughes  &  Simplex 
Wagner 


Westinghouse 

General  Electric 

Rice 

Western  Electric 

Western  Electric 


General      Electric 
Princess 


per  day.  In  the  German  doll  factories  all  sawdust 
packing  is  carried  on  by  hand,  and  a  very  large  crew 
would  be  required  to  establish  such  an  output.  The 
assembly  of  the  cloth  and  sawdust  parts  is  accomplished 
by  a  wire-stitching,  manually-operated  press. 

Aside  from  this  cycle  of  manufacturing  operations 
there  is  much  of  interest  in  the  electrical  equipment 
and  the  ovens.    Energy  taken  from  the  3800-volt,  three- 


phase,  GO-cycle  primary  line  is  reduced  to  a  potential 
of  230  volts  in  a  bank  of  three  40-kw.  transformers, 
and  is  carried  a  distance  of  75  ft.  over  three  500,000- 
circ.  mil  cables  to  the  oven  panels.  The  three  ovens, 
Nos.  1,  2  and  3,  each  of  which  measures  10  ft.  by  6  ft. 
by  5  ft.,  are  equipped  with  twelve,  nine  and  six  4100- 
watt  heaters  respectively.  All  units  are  mounted  on 
the  floor  in  standard  General  Electric  fittings,  and  are 
supplied  with  energy  through  steel  busbars.  Doors 
have  been  placed  at  both  ends  of  the  ovens  to  facilitate 
quick  loading  and  unloading.  Except  at  the  edges  of 
these  doors  no  metal  passes  through  the  oven  walls. 
The  heat  insulation  consists  of  1800  lb.  of  mineral  wool, 
600  lb.  of  nonpareil  high-pressure  cement.  The  walls 
200  sq.  ft.  of  2-in.  nonpareil  high-pressure  block  and 
are  3  in.  thick  and  the  top  and  bottom  are  2  in.  thick. 
The  oven  installation  complete  weighs  3  tons.  To  pro- 
vide ventilation  to  carry  off  the  moisture  twelve  holes 
2  in.  in  diameter  are  placed  at  the  bottom  and  ends  of 
each  oven.  The  holes  can  be  closed  by  means  of  damp- 
ers. At  the  top  of  each  oven  two  6-in.  exhaust  stacks 
are  installed.  These  are  connected  to  a  header  in  which 
a  Vg-hP-  Ilg  blower  has  been  placed  to  insure  adequate 
draft. 

Cost  of  Installing  and  Operating  Electric- 
Heating  Equipment 

The  approximate  cost  of  the  complete  installation  was 
$4,000.  That  this  figure  is  no  higher  is  due  to  the 
efforts  of  the  heating  engineers  of  the  Commonwealth 
Edison  Company.  A.  F.  Allsop,  the  heating  engineer 
for  that  company,  designed  the  electric  ovens  and  ar- 
ranged to  have  them  built  by  a  Chicago  concern,  which 
took  the  work  at  a  price  amounting  to  only  one-third 
of  that  asked  in  the  bids  offered  by  large  oven  com- 
panies. 

During  the  first  few  months  this  plant  has  been  in 
operation  electric  service  has  been  taken  on  a  limited- 
hour  contract  and  the  maximum  demand  has  been  about 
100  kw.  A  part  of  this  demand  is  attributable  to  an 
installation  of  35  kw.  of  portable  heaters  used  in  making 
very  cheap  doll  heads.  The  data  thus  far  obtained 
indicate,  however,  that  the  power  cost  in  this  factory 
will  be  about  4  per  cent  of  the  total  cost  of  production. 
The  average  rate  earned  will  be  about  2  cents  per  kilo- 
watt-hour. The  owner  of  the  factory,  Mr.  Pullman, 
has  confidence  that  with  this  new  equipment  he  will, 
when  war  conditions  permit,  make  dolls  at  a  price  which 
will  allow  him  to  ship  them  even  to  Europe  and  to 
compete  in  price  with  European  products. 


electrically-operated  knife  which  cuts  through  6  in.  of  cloth  at  ONE  TIME,  turning  out  doll  legs,  bodies  and 

DRESSES,  which  ARE  LATER   SEWN  BY  THE  GIRLS  AT  THE  GROUP   MACHINES   PICTURED  AT  THE  RIGHT.      THESE   MACHINES 
SEW    4000    STITCHES    PER    MINUTE.     PHOTOGRAPHS    BY    COMMONWEALTH    EDISON    COMPANY 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


PROTECTION  AGAINST  SURGES 

Report  of  a   Special  Joint  Committee  of  the  Swiss 

Electrical   Society  and  the   Association 

of  Swiss  Electricity  Works 

IN  Bulletin  No.  6,  1916,  of  the  Schweizer  Elektro- 
technische  Verein  (Swiss  Electrical  Society)  is  pub- 
lished the  report  of  a  special  committee  appointed 
by  this  society  jointly  with  the  Association  of  Swiss 
Electricity  Works  to  study  the  protection  of  electrical 
installations  against  surges.  An  English  translation 
of  this  report  in  abstract  was  published  in  the  London 
Electrician  Oct.  27,  1916. 

The  report  points  out  the  necessity  of  distinguishing 
dangerous  rises  of  voltage  of  longer  duration  from 
veritable  surges,  which  are  of  a  transitory  nature,  the 
rise  of  voltage  produced  being  of  a  very  short  duration, 
in  the  case  of  alternating-current  circuits  only  a  small 
fraction  of  a  period  of  the  supply  frequency.  These 
surges  are  generated  by  sudden  disturbances  of  the 
equilibrium  of  the  circuit,  and  may  be  (a)  of  internal 
origin  caused  by  switching  operations,  short-circuits, 
earths  or  sudden  changes  of  load,  or  (b)  of  external 
origin,  caused  particularly  by  transitory  atmospheric 
phenomena.  Surges  of  this  kind  may  be  best  described 
by  the  conception  of  traveling  waves  and  wave  reflection 
as  follows: 

(1)  Surges  of  internal  origin  arise  from  sudden  in- 
crease or  decrease  of  the  electromagnetic  field  of  the 
circuits.  They  are  accompanied  by  the  simultaneous 
appearance  of  a  charging  wave  and  a  discharging  wave 
starting  from  the  point  where  the  disturbance  was  pro- 
duced and  traveling  in  opposite  directions  along  the  line 
according  to  the  laws  of  free  oscillations.  These  waves 
have  a  very  steep  wave  front,  i.e.,  very  large  potential 
differences  may  exist  between  points  on  the  line  that 
are  close  to  each  other.  The  magnitude  of  the  rise  of 
voltage  depends  on  the  line  voltage  and  cannot  exceed 
twice  the  line  voltage  unless  there  is  an  occurrence  of 
resonance  phenomena. 

(2)  Surges  of  external  origin  arise  from  time  and 
space  variations  in  the  potential  difference  existing  in 
the  terrestrial  electric  field.  The  charging  waves  have 
the  character  of  traveling  waves,  and  are  superposed 
upon  the  electric  state  of  the  supply  system,  traveling 
according  to  the  laws  of  the  free  oscillation  of  the  sys- 
tem composed  of  the  supply  system  and  earth.  The 
magnitude  of  the  rise  in  voltage  produced  and  the  en- 
ergy of  the  wave  motion  depend  solely  on  the  character  of 
the  electric  field  and  the  position  of  the  supply  system  in 
that  field,  and  are  independent  of  the  supply  voltage, 
and  the  rise  of  voltage  may  reach  several  times  the  value 
of  the  supply  voltage. 

"Primary  voltage  rises"  arise  directly  from  the  dis- 
turbance of  the  original  state  of  equilibrium  of  the 
energy  in  a  line.  These  voltage  rises  may  cause  the 
appearance  of  "secondary  voltage  rises,"  the  amplitude 
of  which  is  greater  than  that  of  the  primary  rise 
through  reflection  or  the  excitation  of  local  oscillating 
circuits. 

The  best  practical  protection  against  surges  consists 
in  taking  the  steps  necessary  to  hinder  the  production 
of  initial  disturbances,  and  the  installation  of  protective 


devices  is  only  justifiable  where  this  means  has  been 
found  to  fail.  It  is  impossible  to  prevent  absolutely 
external  disturbances,  mainly  of  atmospheric  origin; 
there  is  no  means  of  preventing  the  destructive  effects 
to  lines  actually  struck  by  lightning.  The  essential 
problem  is  to  prevent  surges  from  leaving  aerial  lines 
and  reaching  the  apparatus  or  machines  fed  by  them. 
This  may  be  carried  out  by  placing  at  the  ends  of  the 
lines  apparatus  capable  of  reflecting  the  surges  back 
on  to  the  line  or  of  dissipating  the  surge  energy  by 
transforming  it  into  heat,  by  radiation,  or  by  discharges 
at  the  insulators. 

All  devices  with  a  valve  action,  such  as  spark  gaps, 
horn  lightning  conductors,  or  Giles  valves,  are  suitable 
as  a  protection  against  surges  that  are  dangerous  on 
account  of  their  amplitude.  These  devices  are  provided 
with  damping  resistances  for  a  twofold  object:  firstly, 
to  produce  a  damping  effect  by  transforming  the  surge 
energy  into  heat  without  reflection,  and,  secondly,  to 
limit  the  magnitude  of  the  current  in  the  arc  so  as  to 
prevent  the  affected  circuit  from  being  automatically 
cut  off.  The  use  of  this  type  of  apparatus  is  limited  in 
modern  installations  by  the  following  considerations: 

(a)  In  high-tension  systems  (above  12,000  volts),  the 
limitation  of  the  arc  current  necessitates  resistance  of 
such  a  value  that  only  a  small  portion  of  the  surge  en- 
ergy can  be  transformed  into  heat  in  them.  If  a  reac- 
tive coil  is  used  the  greater  part  of  this  energy  is  re- 
flected into  the  line. 

(6)  Spark  gaps,  particularly  if  they  are  used  in  com.- 
bination  with  reactances,  may  give  rise  to  secondary 
surges.  But  as  these  conditions  are  not  frequent  in 
practice,  the  use  of  this  class  of  apparatus  is  not  greatly 
limited  by  this  fact. 

(c)  Surges  with  steep  wave  fronts  do  not  suffer  any 
flattening  of  their  front  if  spark  gaps  are  used  (unless 
damping  resistances  are  present).  On  the  other  hand, 
choke  coils  placed  in  the  leads  to  the  plant  that  is  to  be 
protected  have  a  flattening  effect  on  the  wave  front. 

The  insertion  of  a  concentrated  inductance  between 
the  aerial  line  and  the  apparatus  to  be  protected  or  the 
connection  of  a  condenser  in  parallel  with  the  line  at 
the  same  point  has  the  effect  of  diverting  surges  from 
the  apparatus  to  be  protected  and  to  flatten  out  their 
wave  front  without  the  formation  of  a  spark  discharge. 
If  suitably  designed  these  devices  produce  a  less  harm- 
ful form  of  wave.  Combinations  of  choke  coils  and  con- 
densers act  in  this  manner,  but  more  effectively.  This 
mode  of  protection  is  independent  of  the  supply  voltage; 
it  depend?  only  on  the  character  of  the  plant  to  be  pro- 
tected and  of  the  protective  devices  themselves.  The 
following  circumstances  tend  to  limit  the  effectiveness 
of  such  combinations  of  choke  coils  and  condensers : 

(a)  An  appreciable  reduction  of  the  value  of  the  rise 
of  voltage  is  only  obtainable  with  this  class  of  apparatus 
if  the  distance  over  which  the  surge  is  distributed  does 
not  exceed  a  definite  value  that  depends  on  the  constants 
of  the  apparatus  to  be  protected  and  of  the  protective 
devices  themselves. 

(b)  Choke  coils  and  condensers  constitute  points  of 
reflection;  their  protective  effect  concerns  only  the 
transmitted  wave  and  not  the  reflected  wave,  which  is 
thrown  back  with  increased  voltage  by  the  choke  coils. 
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This  circumstance  is  not  of  great  importance  in  respect 
of  waves  reflected  back  on  to  aerial  lines. 

(r)  Choke  coils  and  condensers  absorb  the  energy  of 
the  surge  only  momentarily  without  any  appreciable 
transformation  into  heat;  there  is  no  actual  dissipation 
of  the  surge  energy. 

(,</)  Combinations  of  choke  coils  and  condensers  may 
constitute  local  oscillating  circuits  when  acted  on  by 
I)eriodic  waves,  and  thus  give  rise  to  large  resonance 
voltages.  It  is  found  that  this  is  of  rare  occurrence, 
and  so  the  use  of  this  combination  is  hardly  limited  by 
this  fact. 

The  drawbacks  just  referred  to  may  be  avoided  by 
shunting  the  choke  coils  with  resistance  and  by  insert- 
ing resistance  in  series  with  the  condensers  (Campos 
system). 

The  flattening  of  steep  wave  fronts  and  the  protective 
effect  indicated  before  may  be  assisted  to  any  extent 
by  connecting  several  choke  coils  in  series  at  not  too 
small  intervals. 

Waves  that  have  been  rendered  harmless  by  some 
protective  device  may  again  assume  a  dangerous  char- 
acter after  reaching  the  apparatus  to  be  protected  if 
they  are  reflected  by  inductances,  such  as  current  trans- 
formers, magnet  coils  of  circuit  breakers,  etc.,  forming 
an  integral  part  of  such  apparatus.  The  shunting  of 
these  inductances  by  spark  gaps  or  by  resistances 
weaken  such  reflections  to  the  extent  of  rendering  them 
harmless. 

The  secondary  surges  produced  by  primary  disturb- 
ances may  be  completely  avoided  if  the  free  energy  is 
entirely  dissipated  in  the  protective  devices.  This  is 
of  importance  in  the  case  of  systems  of  cables. 

This  is  the  gist  of  that  section  of  the  report  which 
covers  the  fundamental  principles  of  protection  against 
surges.  The  final  part  of  the  report  gives  practical 
advice  as  to  how  to  apply  these  protective  principles. 
Reference  to  this  part  of  the  report  will  be  made  in  a 
future  issue. 


Generators,  Motors  and  Transformers 
End  Rings. — R.  Roberts. — Following  upon  the  work 
of  R.  Livingstone,  who  first  attacked  this  problem  which 
occurs  a  great  deal  in  electrical  machinery,  the  author 
attempts  by  proofs  of  similarity  to  find  a  method  for 
calculating  deflections  and  stresses  in  end  rings  of  all 
sections.  By  means  of  curves  and  an  extreme  example 
he  shows  how  simplified  formulas  may  be  used  without 
grave  error. — London  Electrician,  Nov.  3,  1916. 

War  Construction  of  Machines  in  Germany. — W. 
Wechmann. — An  article  on  the  use  of  substitutes  for 
copper,  such  as  soft  steel  and  zinc,  in  the  construction 
of  dynamo  electric  machinery  and  electric  installations 
in  general. — Verein  Deutscher  Machinen  Ingenieure, 
Feb.  15,  1916;  La  Lumiere  Elec.,  Nov.  11,  1916. 
Installations,  Systems  and  Appliances 
Combined  Electricity  and  Gas  Works. — J.  W.  Napier. 
— A  long  abstract  of  a  paper  read  before  the  North 
British  Association  of  Gas  Managers,  together  with 
some  editorial  comment.  The  paper  deals  with  the 
question  of  whether  gas  authorities  should  also  run 
electricity  works  and  gives  a  description  of  what  has 
been  done  at  Alloa.  Some  years  ago  the  undertaking  at 
Alloa  purchased  energy  in  bulk  at  rates  which  appear  to 
have  given  no  chance  of  the  development  of  a  power 
load.  The  Council  then  decided  to  erect  an  electrical 
plant  at  the  gas  works,  power  being  obtained  from  gas 
engines  using  producer  gas,  and  the  producers  being 
supplied  with  coke  from  the  gas  works.  The  gas  and 
electricity  stations  are  under  the  same  management. 
The  result  of  the  new  policy  has  been  a  rapid  exten- 
sion of  the  power  load;   in   1916  the  total  number  of 


kilowatt-hours  sold  amounted  to  780,963,  as  compared 
with  178,667  in  1912.  The  total  working  costs  amount 
to  1.8  cents  per  kilowatt-hour  sold,  and  this  is  a  low 
figure  for  a  comparatively  small  undertaking.  Com- 
parison with  undertakings  of  a  similar  size  operating 
with  steam  plants  shows  at  once  that  the  fuel  cost  of 
0.46  cent  per  unit  is  where  the  chief  gain  is  to  be  found, 
though  in  the  management  also,  which  stands  at  0.1 
cent,  there  is  considerable  saving.  On  the  other  hand, 
the  cost  of  oil,  water,  waste,  and  stores  amounts  to  0.22 
cent,  and  is  more  than  double  the  figure  which  is  usu- 
ally found.  Wages  are  somewhat  on  the  high  side,  but 
repairs  and  maintenance  are  rather  lower  than  usual, 
and  have  probably  not  yet  reached  a  stationary  figure. 
So  far,  non-recovery  plant  has  been  used,  but  in  the 
extensions,  which  are  now  contemplated,  it  is  the  inten- 
tion to  include  a  Mond  plant,  and  in  that  event  the  cost 
of  fuel  should  be  still  lower.  In  the  case  of  small  un- 
dertakings there  seems  to  be  a  great  deal  to  be  said  in 
favor  of  combined  undertakings  of  this  kind,  as  the 
cost  of  production  can  be  reduced  and  the  outside  staff 
can  be  employed  in  dealing  with  both  electricity  and 
gas.  On  the  other  hand,  if  an  undertaking  reaches  any 
considerable  size,  it  is  probably  better  that  the  con- 
flicting interests  should  be  quite  separate,  for  the  great- 
est progress  is  generally  made  where  there  is  keen  com- 
petition.— London  Electrician,  Oct.  20,  1916. 

Electrochemistry  and  Batteries 

Tank  Resistance  in  Electrolytic  Copper  Refineries. — 
Lawrence  Addicks. — An  article  illustrated  by  diagrams 
giving  a  detailed  analysis  of  the  different  items  which 
make  up  the  tank  resistance  in  an  electrolytic  copper 
refinery.     Fig.  1  shows  the  evolution  of  the  tank  con- 
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FIG.    1 — VARIOUS   TANK   AND  ELECTRODE  ARRANGEMENTS 

nections  in  refineries  using  the  multiple  process.  A 
is  the  arrangement  used  in  the  first  small  installations. 
S  is  a  modification  employed  at  the  old  Anaconda  re- 
finery, long  since  dismantled.  Here  the  parallel  con- 
ductors resulted  in  halving  the  contact  resistance  be- 
tween conductor  bars  and  tanks  without  using  any  more 
copper,  as  each  bar  was  made  half  size  (C).  Then  A 
was  expanded  into  twin  tanks,  as  shown  in  D.  This 
resulted  in  halving  the  conductor  bars  required,  saving 
copper  investment  as  well  as  voltage  drop.  Further, 
as  the  connections  between  twin  tanks  placed  individual 
anodes  and  cathodes  in  independent  pairs,  it  was  claimed 
that  a  short-circuit  between  electrodes  in  one  tank  was 
limited  in  its  damage  to  efficiency  by  the  resistance  in 
series  in  the  adjoining  tank.  The  old  Anaconda  tank  C 
partly  met  this  argument  in  that  it  was  very  wide,  and 
two  anodes  were  hung  side  by  side  from  a  single  cross- 
bar. This  required  hanging  the  anodes  by  hooks,  how- 
ever, and  this  in  turn  increased  the  number  of  contacts. 
Then  came  the  Walker  system,  shown  at  E,  where  the 
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idea  of  B  was  expanded  indefinitely,  it  being  found 
feasible  to  sacrifice  accessibility,  which  was  still  pre- 
served on  one  side  of  each  tank  at  D,  to  power  and 
investment  saving.  This  resulted  in  a  great  saving  in 
conductor  bars,  and  has  been  generally  adopted.  The 
connecting  strips  shown  at  B  were  dropped  and  a  small 
triangular  bar  running  the  length  of  the  tank  partition 
substituted  without  appreciable  loss  in  efficiency.  These 
bars  are  very  small  in  cross-section,  as  they  carry  but 
half  the  current  flowing  through  a  single  electrode  when 
a  tank  is  in  normal  condition.  Finally,  we  have  at  F 
a  further  extension  of  the  group  idea,  which  has  been 
proposed  by  several,  in  which  the  individual  tanks  are 
merged  into  one  great  basin,  the  Walker  formation  of 
electrode  connections  being  virtually  maintained,  the 
tank  partitions  and  triangular  bars  being  replaced  by 
a  suitable  iron  beam  to  carry  the  load  of  the  electrodes. 
This  plan  has  received  but  a  limited  application,  as  it 
introduces  in  a  modified  form  some  of  the  disadvantages 
of  the  series  system  due  to  higher  voltages  without 
compensating  gains.  It  would  greatly  decrease  the  first 
cost  of  a  tank  house,  however,  as  well  as  that  of  tank 
repairs.  An  idea  of  the  magnitude  of  the  different 
items  constituting  tank  resistance  may  be  obtained 
from  Table  I,  which  gives  the  results  of  an  analysis  of 
a  tank  house  built  on  system  D. 

TABLE  I— ANALYSIS  OF  TANK  RESISTANCE 


Item 

Ohms 
per  Tank 

Per  Cent 

of  Total 

4 

El 
M 
C( 
C( 
SI 

ectrolyte 

0.0000444 
0.0000131 
0.0000113 
0.0000040 
0.0000078 

55.1 

R 

etailic  conductors 

16.2 

r 

14.0 

n 

5.0 

F. 

9.7 

Total 

0.0000806 

100,0 

A 

a. 
b. 
c. 
d. 
e. 
f. 
a. 
b. 
c. 

Electrolyte    

0.0000444 
0.0000024 
0.0000085 
0.0000002 
0.0000010 
0.0000008 
0.0000002 
0.0000026 
0.0000043 
0.0000044 
0.0000040 
0.0000078 

55  1 

B 

Leads 

3.0 

10.5 

Anodes 

0.25 

1.2 

Cathodes 

1.0 

0.25 

c 

3.2 

5.3 

n 

5.0 

F 

9.7 

Total 

0.0000806 

100.0 

The  author  discusses  in  detail  the  resistance  of  con- 
ductors, of  contacts,  the  transfer  resistance  between 
electrodes  and  electrolyte  and  the  electrolyte  resistance. 
— Met  &  Chem.  Eng'ing,  Nov.  15,  1916. 

Units,  Measurements  and  Instruments 

Variable  Self  and  Mutual  Inductor. — H.  B.  Brooks 
AND  F.  C.  Weaver. — An  illustrated  paper  describing  a 
new  form  of  instrument  for  varying  the  self-inductance 
of  a  circuit  or  the  mutual  inductances  between  two  cir- 
cuits. It  consists  of  two  pairs  of  fixed  coils  held  in  sta- 
tionary hard  rubber  disks  between  which  a  third  disk 
carrying  two  coils  is  arranged  to  be  rotated.  The  form 
(elliptical  instead  of  circular)  and  the  spacing  of  the 
coils  were  determined  so  as  to  secure  the  following  ad- 
vantages: (1)  High  time  constant  for  the  space  occu- 
pied; (2)  scale  divisions  of  uniform  length  reading  di- 
rectly in  units  of  inductance  and  (3)  a  static  arrange- 
ment of  the  coils,  which  reduces  the  liability  of  errors 
caused  by  the  proximity  of  other  instruments  or  of 
conductors  carrying  currents.  Diagrams  and  data  are 
given  from  which  instruments  of  this  type  can  be  de- 
signed for  given  uses.  Comparison  is  made  of  the  new 
instrument  and  of  some  other  older  forms  of  variable 
inductor,  including  the  Ayrton-Perry. — Scientific  Pa- 
pers Bureau  of  Standards,  No.  290,  Oct.  12,  1916. 


Telegraphy,  Telephony  and  Signals 
Duplex  Balances  on  Long  Submarine  Cables. — Wal- 
ter JUDD. — Various  phenomena  lead  to  the  deduction 
that  even  the  relatively  small  capacity  of  the  connecting 
wires  concerned  in  a  cable  duplex  system — such  wires 
being  generally  of  considerable  length — enters  into  the 
problem  of  duplex  balancing  to  an  appreciable  extent. 
Manifestations  of  these  phenomena  are:  (1)  A  balance 
which  has  been  observed  to  be  good  on  one  siphon 
recorder  is  often  found  to  need  more  or  less  small  read- 
justment when  the  circuit  is  transferred  to  another 
recorder  or  to  a  relay,  the  only  difference  being  that 
another  pair  of  connecting  wires  is  used  for  the  second 
piece  of  apparatus.  (2)  If  both  the  cable  and  artificial 
line  are  disconnected  from  the  system  a  small  balance 
disturbance  is  invariably  shown.  (3)  On  what  are 
known  as  oscillatory  curb  connections,  such  as  those 
shown   in   Fig.   2,   if   large   changes   are   made   in   the 


FIG.   2 OSCILLATORY  CURB  CONNECTIONS 

capacity  of  the  condenser  or  the  resistance  of  the  shunt 
over  it,  a  previously  existing  good  balance  may  be 
somewhat  upset.  (4)  When  the  entire  cross-circuit  is 
short-circuited  by  connecting  a  wire  of  negligible  re- 
sistance between  the  points  A  and  B  (Fig.  2),  a  dis- 
turbance of  a  good  balance  may  be  produced.  These 
curious  effects  are  likely  to  be  attributed  to  defective 
insulation  existing  at  some  point  of  the  system,  but 
they  are  found  to  occur  when  all  the  apparatus  and 
leads  are  known  to  be  well  insulated.  In  order  to  ac- 
count for  their  occurrence  it  becomes  necessary  to  dis- 
miss from  consideration  the  cable  and  artificial  line 
and  to  study  the  connecting  wires  alone.  It  is  shown 
by  the  author  that  the  cause  of  these  phenomena  is  the 
certain  lack  of  symmetry  due  to  the  two  connecting 
wires  on  either  side  of  R  having  a  capacity  to  earth. 
Several  remedies  are  discussed;  the  best  one  proposed 
is  to  divide  the  coil  of  R  into  exactly  equal  parts  /?,  and 
R^,  and  to  insert  the  condenser  between  these  two  parts 
as  shown  in  Fig.  3.  This  provides  a  symmetrical  ar- 
rangement at  no  greater  cost  than  that  of  two  similar 
additional  lengths  of  connecting  wire,  the  capacity  of 
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FIG.    3 — METHOD   OF   INSERTING   CONDENSER 

which  is  represented  by  S^.  The  diagram  given  shows 
the  connections  where  a  magnetic  bridge-duplex  system 
is  in  use,  but  the  argument  applies  equally  well  to  cases 
where  a  simple  resistance  bridge  or  a  double-block  con- 
denser bridge  is  employed. — From  the  Journal  of  the 
(British)  Institution  of  Electrical  Engineers,  reprinted 
in  London  Electrician,  Oct.  27,  1916. 
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Ole  Nelson  has  been  appointed  man- 
ager of  the  electric  lijrht  plant  at 
Bruce,  S.  D. 

Norman  McU.  Crawford  has  been 
elected  director  and  vice-president  of 
the  Columbus  (Ohio)  Railway,  Power 
&  Light  Company. 

S.  N.  Clarkson  has  resigned  as  sales 
engineer  of  the  Union  Electric  Light  & 
Power  Company  to  accept  a  position 
with  a  large  industrial  company  in  that 
city. 

W.  T.  Kyle,  formerly  manager  of  the 
New  York  office  of  the  Duplex  Metals 
Company,  and  for  the  last  two  years 
connected  with  the  Okonite  Company, 
is  now  sales  agent  of  the  Copperweld 
copper-clad  steel-wire  department  of 
the  New  York  office  of  the  Page  Woven 
Wire  Fence  Company. 

Samuel  H.  Dailey,  who  has  been  vice- 
president  and  manager  of  the  Bing- 
hamton  (N.  Y.)  Light,  Heat  &  Power 
Company,  has  resigned  to  accept  the 
position  of  genei-al  manager  of  the  Ken- 
tucky Traction  &  Terminal  Company 
and  the  Lexington  Utilities  Company, 
both  of  Lexington,  Ky. 

P.  A.  Staples  of  Dover,  N.  J.,  has 
been  appointed  manager  of  the  Bing- 
hamton  (N.  Y.)  Light,  Heat  &  Power 
Company,  to  succeed  Samuel  H.  Dailey, 
recently  resigned.  Mr.  Staples  was  re- 
cently transferred  from  Sandusky, 
Ohio,  to  Dover,  where  he  held  the  po- 
sition of  vice-president  of  the  San- 
dusky (Ohio)  Gas  &  Electric  Company. 

O.  W.  Jones,  who  has  been  superin- 
tendent of  the  meter  and  distribution 
department  of  the  Columbus  (Ohio) 
Railway,  Power  &  Light  Company,  has 
resigned  to  accept  a  position  in  the 
commercial  department  of  the  Texas 
Power  &  Light  Company,  Dallas,  Tex. 
H.  S.  Leavell,  who  has  been  assistant 
superintendent,  will  succeed  Mr.  Jones. 

Herbert  H.  Kamm  has  been  appointed 
assistant  superintendent  of  the  Har- 
risburg  (Pa.)  Light  &  Power  Company. 
He  recently  resigned  as  electrical  engi- 
neer of  the  Carpenter  Steel  Company 
of  Reading,  Pa.  Prior  to  his  connec- 
tion with  the  Carpenter  Steel  Company 
he  had  been  associated  with  the  Met- 
ropolitan Electric  Company  of  Read- 
ing, Pa.,  for  twenty-three  years. 

Henry  F.  Holland  has  resigned  as 
Pacific  coast  representative  of  the  Sim- 
plex Electric  Heating  Company  of  Cam- 
bridge, Mass.,  to  become  manager  of 
the  electric  range  department  of  the 
Great  Western  Power  Company,  with 
an  office  at  511  Sutter  Street,  San  Fran- 
cisco. Mr.  Holland  is  well  known  in  the 
electrical  industry,  with  which  he  has 
been  connected  for  more  than  twenty 
years,  the  last  eight  or  nine  years  hav- 
ing been  devoted  to  electric  heating. 
He  has  been  active  in  Jovian  circles  on 
the  Pacific  coast,  and  besides  being  first 
tribune  for  southern  California  served 
last  year  as  president  of  the  Los  Ange- 
les Jovian  Electrical  League.  In  his 
new  position  his  entire  time  will  be 
devoted  to  developing  the  domestic 
electric  cooking  load  on  the  lines  of  the 
Great  Western  Power  Company  in  its 
San    Francisco    and    suburban    territo- 


Men 
of  the  Industry 

(hangos  in  Personnfl 

and  I'osition — 

JJiographical  Notes 


F.  C.  Anderson  has  resigned  as  city 
electrician  of  Grand  Forks,  B.  C. 

W.  T.  Gilroy  has  succeeded  Badge 
Davis  as  district  manager  of  the  Inter- 
state Public  Service  Company  at  New- 
castle, Ind. 

Arthur  L.  Freyer,  for  the  last  nine 
years  superintendent  of  the  Walkerton 
(Ind.)  electric  light  plant,  has  joined 
the  stafli'  of  the  Plymouth  (Ind.)  Elec- 
tric Light  &  Power  Company  in  charge 
of  high-tension  transmission  lines. 

William  Mueller,  for  a  number  of 
years  manager  of  the  pole  department 
of  the  Western  Electric  Company  at 
Chicago,  is  now  with  B.  J.  Carney  & 
Company,  1729  McCormick  Building, 
Chicago,  as  sales  representative  for 
Western  red-cedar  poles. 

F.  D.  Egan,  the  president-elect  of  the 
Association  of  Iron  &  Steel  Electrical 
Engineers,  was  born  at  Frostburg, 
Md.,  in  1882.  He  was  educated  at  the 
University  of  Pittsburgh,  and  during 
the  time  he  was  in  college  he  was  con- 
nected with  the  Homestead  Steel 
Works,  the  Westinghouse  Electric  & 
Manufacturing  Company,  and  the  Car- 
rie Furnace  Company.  From  1907  to 
1911  he  was  assistant  superintendent 
of  the  electrical  department  of  the 
National  Tool  Company.  Later,  during 
the  construction  of  the  New  Midland 
plant  of  the  Pittsburgh  Crucible  Steel 
Company,    he    was    electrical    engineer 


F.  D.  EGAN 


for  that  concern.  In  1914  he  was  made 
steam  and  electrical  engineer  for  the 
Pittsburgh  Crucible  Steel  Company, 
which  position  he  still  holds.  In  ad- 
dition to  being  an  active  worker  in  the 
Association  of  Iron  &  Steel  Electrical 
Engineers,  Mr.  Egan  is  a  member  of 
the  American  Institute  of  Electrical 
Engineers  and  of  the  Iron  &  Steel  In- 
stitute. 


K.  J.  Wallis,  who  has  been  Southern 
district  manager  of  the  Western  Elec- 
tric Company  for  the  past  eight  years, 
with  headquarters  at  Atlanta,  Ga.,  has 
been  promoted  to  the  position  of  dis- 
trict manager  with  headquarters  at  San 
Francisco,  Cal. 

F.  B.  Gleason,  who  has  recently  rep- 
resented the  Western  Electric  Company 
in  Japan,  has  been  appointed  Southern 
district  manager  of  the  company,  with 
headquarters  at  Atlanta,  Ga.,  succeed- 
ing E.  J.  Wallis,  who  was  recently 
transferred  to  San  Francisco,  Cal. 

Herbert  T.  Hartmen  of  St.  Davids, 
Pa.,  who  has  been  president  of  the 
Chester  Valley  Electric  Company  of 
Coatesville,  Pa.,  and  its  parent  com- 
pany, the  Municipal  Service  Company 
of  Philadelphia,  since  they  were  organ- 
ized in  1911,  has  disposed  of  his  stocks 
and   retired  from  both  companies. 

J.  F.  Knowlen,  general  superintendent 
of  the  Alabama  Power  Company  at 
Anniston,  Ala.,  has  tendered  his  resig- 
nation to  take  effect  immediately,  in 
order  to  accept  a  position  as  general 
superintendent  of  the  Columbia  (S.  C.) 
Railway  &  Light  Company.  Mr.  Know- 
len has  been  in  Anniston  three  years. 

George  B.  Baker  of  the  banking  firm 
of  Baker,  Ayling  &  Young  of  Boston, 
Mass.,  has  been  appointed  president  of 
the  Municipal  Service  Company  of  Phil- 
adelphia, Pa.,  which  controls  the  Ches- 
ter Valley  Electric  Company  of  Coates- 
ville, Pa.,  and  other  companies,  to  suc- 
ceed Herbert  T.  Hartmen,  recently  re- 
signed. 

H.  M.  West  has  been  appointed  com- 
mercial manager  of  the  Harrisburg 
(Pa.)  Light  &  Power  Company,  to  fill 
the  vacancy  caused  by  the  resignation 
of  P.  H.  Bailey.  Mr.  West  was  grad- 
uated from  the  University  of  Kentucky 
in  1905,  and  since  which  time  he  has 
been  connected  with  the  New  York  Edi- 
son company,  both  in  its  commercial 
and  engineering  departments.  For  the 
past  year  he  has  been  with  the  West- 
inghouse Church  Kerr  &  Company,  of 
New  York,  consulting  engineers. 

A.  E.  Bettis  has  been  assigned  the 
new  title  of  superintendent  of  engi- 
neering and  construction  in  the  Kansas 
City  Light  &  Power  Company,  which 
carries  with  it  authority  over  the 
construction,  rhaintenance,  operating, 
trouble  and  similar  departments.  Mr. 
Bettis  has  heretofore  been  chief  civil 
and  mechanical  engineer  of  the  com- 
pany, having  been  made  chief  engineer 
in  1910,  at  which  time  he  was  given 
charge  also  of  the  Kansas  City  Heat- 
ing Company's  mechanical  division  of 
work.  He  had  been  with  the  engineer- 
ing department  since  1904  in  the  light 
company  and  with  the  heating  company 
since  the  plant  was  built  in  1905. 


Obituary 

Frederick  W.  Fleitz,  a  prominent  at- 
torney of  Pennsylvania,  who  had  ap- 
peared in  many  important  utility  cases, 
including  the  recent  Philadelphia  rate 
case,  died  at  Scranton.  Pa.,  on  Oct.  28, 
in  his  fiftieth  year. 
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NEW  APPARATUS  AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


■   An  Electrical  Insulation 

The  Diamond  State  Fiber  Company, 
Bridgeport,  Pa.,  has  developed  and  pat- 
ented a  process  for  manufacturing  on 
a  commercial  scale  a  new  form  of  elec- 


of  its  being  hardened  in  the  place 
where  it  is  to  be  used,  and  thereby 
formed  to  fit  in  spaces  or  locations 
with  an  accuracy  not  otherwise  pos- 
sible. Thus,  for  instance,  gaskets  for 
hot     lines,     steam,     hot     water,     com- 


SHAPES  AND  PARTS  MADE  OF    NEW    INSULATING    MATERIAL 


trical  insulation.  This  insulating  ma- 
terial, which  is  called  Condensite-Cel- 
lulac,  is  said  to  be  entirely  different  in 
physical  and  chemical  characteristics 
from  any  other  form  of  fiber,  hard  rub- 
ber, mica  or  synthetic  insulation  now 
available.  It  is  homogeneous  through- 
out and  combines  in  great  part  the 
stable  physical  and  chemical  properties 
and  high  dielectric  resistance  of  the 
well-known  Condensite  molding  prep- 
aration of  the  Condensite  Company  of 
America,  which  is  employed  in  its 
manufacture,  and  as  well  the  good  qual- 
ities of  the  best  vulcanized  fiber. 

Condensite-Cellulac,  it  is  claimed,  is 
permanently  anhydrous  and  non-hygro- 
scopic, and  is  impervious  to  the  action 
of  oil  or  ordinary  acids  or  solvents.  It 
is  infusible  and  is  not  affected  by  the 
action  of  heat  within  the  range  of  tem- 
perature ordinarily  encountered  and 
hence  cannot  break  down,  setting  free 
substances  which  may  attack  and  cor- 
rode conductors  or  connections.  It  will 
stand  considerable   vibration   or  shock. 

The  use  of  this  material  in  locations 
exposed  to  the  weather,  it  is  pointed 
out  by  the  maker,  will  undoubtedly  com- 
prise a  considerable  part  of  its  field 
of  application,  as  it  is  strictly  weather- 
proof. It  may  also  be  used  advantag- 
eously in  apparatus  which  is  to  operate 
under  unfavorable  conditions  of  mois- 
ture, or  subject  to  splashing  with  oil, 
such  as  insulation  for  automobile  igni- 
tion systems,  or  where  exhaust  steam 
is  used  in  industrial  processes. 

This  insulating  material  is  furnished 
to  the  trade  in  merchantable  shapes — 
sheets,  rods,  tubes,  etc.,  and  is  readily 
machined.  It  may  also  be  formed  into 
very  thin  sheets  (.01.5  in.  or  less)  of 
accurate  gage,  making  it  a  satisfactory 
diaphragm  material. 

A  unique  feature  of  "Condensite- 
Cellulac"  is  the  possibility  of  supplying 
it  in  the  soft,  uncured  state,  permitting 


pressed  air,  etc.,  may  be  accurately 
fitted  to  rough  flanges  and  cured  in 
place  by  the  heat  of  the  line. 


Sewing  Machine  Motor 

A  design  of  sewing  machine  motor, 
operating  either  on  alternating  or  di- 
rect current,  is  a  recent  product  of  the 
Menominee  Electric  Manufacturing 
Company  of  Menominee,  Mich.  The 
base  of  the  motor  has  rubber  feet  with 
adjustable  legs  to  offset  any  raise  in  the 
base-board  of  the  sewing  machine.  The 
fulcrum  is  offset  in  such  a  way  that  the 
weight  of  the  motor  against  the  sew- 
ing machine  flywheel  assures  the  neces- 
sary friction  without  clamps  or  screws. 
The  small  flywheel  on  the  motor  is  also 
of    rubber.      A    rheostat    is    furnished 


Electric  Soldering  Irons 

Generation  of  heat  at  the  point  of 
contact  and  at  the  spot  where  the  heat 
is  needed  for  soldering,  brazing  or  an- 
nealing purposes,  is  the  basis  for  the 
design  of  an  electric  soldering  iron  now 
made  by  the  Clemens  Electrical  Cor- 
poration of  Buffalo,  N.  Y.  Another 
feature  claimed  for  this  iron  is  that 
the  operator  need  not  wait  for  the  iron 
to  get  hot,  since  the  instant  the  object 
to  be  soldered  or  brazed  touches  the 
two  high-resistance  heating  points, 
these  points  glow  with  a  white  heat 
directly  at  the  tips  where  the  heat  is 
needed.  The  moment  the  tool  is  taken 
from  the  work,  after  the  object  is  sol- 
dered, the  current  ceases  to  flow,  as 
the  circuit  between  the  high-resistance 
points  is  opened.  The  high-resistance 
points  when  they  become  used  can  be 
readily  renewed  at  a  small  cost.  The 
prongs  are  made  of  solid  bar  brass 
with  nickel-plated  finish  and  accurately 


MOTOR   THAT   OPERATES   ON    ALTERNATING 
AND  DIRECT  CURRENT 

which  provides  four  speeds.  The  motor 
and  rheostat  are  permanently  connected 
so  that  the  only  connection  necessary 
to  use  the  motor  is  the  screwing  of  an 
attachment  plug  into  a  lamp  socket. 


TWO    HANDLE    PORTABLE    SOLDERING    IRON 

machined.  In  the  two-nrong  iron,  the 
bushing  that  holds  and  separates  the 
prongs  is  of  molded  asbestos.  The 
handle  is  made  of  bakelite,  compressed 
under  600  deg.  Fahr. 

This  soldering  iron  operates  on  low 
voltage,  the  range  being  from  6  to  15 
volts.  The  high-resistance  points  are 
made  to  carry  current  according  to 
ratings  of  150,  250  and  500  watts. 

A  two-handle  portable  outfit  is  made 
which  consists, of  a  single-prong  solder- 
ing tool  attached  to  one  wire  of  the 
secondary  side  of  a  transformer,  and 
a  soldering  feed  tool  attached  to  the 
other  secondary  wire  of  the  transform- 
er. The  single-prong  point  is  brought 
to  bear  upon  the  object  to  be  soldered 
and  solder-feeding  tool  is  placed  on  the 
spot  when   needed.     This   outfit  is   es- 


1114 


ELECTRICAL    WORLD 


Vol.  (J8.  Nc.  2:5 


pec-ially  adapted  for  sulderin^  of  all 
descriptions,  suth  as  hiix  wiri-s  behind 
switchboards  and  general   repair  work. 


Bond   Tester   Equipment 

A  portable  storage-battery  equip- 
ment has  been  devised  by  the  Roller 
Smith  Company,  23.'i  Broadway,  New 
York  City,  for  use  with  its  bond  tester. 
The  equipment  comprises  a  carrying 
case  in  which  there  is  mounted  an  Edi- 
son A-5  storagre  battery  of  187.5  amp.- 
hr.  capacity,  as  the  source  of  current; 
an  ammeter  range  60-0-()0  amp.  to  show 
rate  of  battery  charge  or  discharge;  a 
rheostat   whose   first   step   is   an   open- 


PORTABLE      STORAGE      BATTERY      FOR      USE 
WITH   BOND  TESTER 

circuit  step  and  whose  succeeding  steps 
are  used  for  establishing  and  bringing 
to  correct  value  the  rail  current;  and 
a  knife-blade  switch  for  interruption  of 
circuit  during  transportation.  There  is 
also  a  compartment  for  carrying  the 
cables  and  clamps.  The  weight  of  the 
equipment  is  about  45  lb.  and  the  di- 
mensions of  the  containing  case  12  in. 
wide  by  7  in.  deep  by  15  in.  high. 


Improved   Automobile   Start- 
ing and  Lighting  Battery 

Improvements  which  render  its  auto- 
mobile starting  and  lighting  battery 
more  nearly  foolproof  and  more  sturdy 
have  recently  been  made  by  the  Phila- 
delphia Storage  Battery  Company,  Phil- 
adelphia, Pa.  The  company  has  been 
careful  that  the  battery  weight  should 
not  become  excessive,  and  has  built  a 
battery  for  which  is  claimed  a  weight 
of  about  15  kw.-hr.  per  pound.  In  this 
battery,  as  in  all  others  made  by  it, 
the  company  uses  the  diamond  grid. 
This  grid,  the  framework  of  the  plate, 
is  made  of  lead  slightly  hardened  with 
antimony.  It  is  built  on  the  order  of 
the  old-fashioned  steel-truss  bridge,  the 
steel  members  forming  lattice  work  in 
the  shape  of  diamonds.  There  is  a  dia- 
mond   lattice    on    each    surface    of   the 


plate,  the  members  on  one  surface  be- 
ing staggered  in  relation  to  those  of 
the  other  surface,  as  shown  in  Fig.  1. 
The  result,  it  is  claimed,  is  a  frame- 
work in  which  the  strains  of  expansion 
—due  to  the  sulphation  of  the  atoms 
of  lead  in  the  active  material  in  the 
plate — are  absorbed  and  equalized,  pre- 
venting the  plate  from  buckling  and  the 
edges  of  the  grid  from  breaking. 

As  a  further  precaution  against 
plates  in  the  starting  battery  getting 
together  and  causing  internal  short- 
circuits,  an  improved  hardwood  sepa- 
rator is  used.  This  separator  is  made 
by  quarter-sawing  the  logs  of  a  special 
variety,  leaving  the  grain  parallel  with 
the  grooves  which  are  cut  on  one  sur- 
face of  the  separator.  A  chemical 
treatment  of  the  wood  neutralizes  the 
acids  that  may  be  detrimental  to  the 
lead  plates  and  removes  enough  of  the 
resin  from  the  alternate  layers  of  wood 
to  make  the  separator  porous.  Each 
soft  or  porous  layer  of  wood  is  but- 
tressed on  each  side  by  a  hard,  resin- 
ous layer,  providing  strength  and  tough- 
ness in  the  separator.  It  is  claimed 
that  the  hardwood  separators  will  still 
be  good  when  the  plates  are  worn  out. 

To  prevent  the  escape  of  the  acid  by 
splashing  or  capillary  creepage,  each 
cell  in  the  battery  is  individually  sealed. 
The  jars  are  made  of  the  usual  vulcan- 
ized rubber,  but  the  cover  and  method 
of  sealing  is  special.  The  cover  is  of 
molded  hard  rubber,  so  constructed  that 
the  minimum  amount  of  acid-proof 
sealing  wax  or  compound  is  required  to 
seal  it  into  the  mouth  of  the  jar.  Fur- 
thermore, the  cover  is  made  so  that  it 
surrounds  and  seals  the  terminal  posts. 
These  lead  posts  must  come  to  the  sur- 
face in  order  that  the  cells  may  be  con- 
nected together.  To  prevent  acid  creep- 
ing up  the  post  a  cup  is  molded  in  the 


FIG.     1 — LEAD    AND    ANTIMONY    GRID 

cell  cover  in  such  a  fashion  that  it  sur- 
rounds the  post  and  provides  a  recep- 
tacle for  the  acid-proof  sealing  com- 
pound, which  is  melted  and  poured  in 
to  fill  the  space.  On  the  lead  post  is 
provided  a  series  of  petticoats  some- 
what similar  to  the  petticoats  on  insu- 
lators used  in  high-tension  line  con- 
struction. The  hot  sealing  compound 
flows  between  the  petticoats,  covering 
the  post  in  such  fashion  that  capillary 
creepage  cannot  be  started.  As  a  con- 
sequence, no  acid  will  reach  the  surface 
of  the  battery  by  way  of  the  post. 

The  necessary  vent  for  the  escape  of 
gas  and  for  filling  the  cell  with  distilled 


water  is  provided  in  the  center  of  the 
cover.  The  vent  is  of  such  propor- 
tions that  one  can  easily  see  whether 
or  not  the  plates  and  separators  in  the 
cell  are  properly  covered  with  water. 
To   prevent  splashing  of  acid   through 


FIG.  2 — MOLDED  HARD  RUBBER  COVER 
AND  PARTS 

this  vent,  a  large  molded  hollow  vent 
cap  is  provided.  The  under  side  of 
sheet,  which  acts  as  a  baffle  plate  to 
prevent  acid  from  splashing  up  through 
the  cap.  In  the  baffle  plate  are  three 
small  holes  to  permit  of  the  escape  of 
gas.  The  cap  being  hollow  provides 
a  small  expansion  space  for  this  gas, 
which  finds  its  way  out  through  three 
other  small  openings  in  the  top  of  the 
vent  cap.  The  accompanying  illustra- 
tion of  the  cell  cover  shows  these  points. 
The  improvements  in  the  Philadel- 
phia diamond  grid  starting  battery, 
such  as  the  diamond  grid  itself,  the 
hardwood  separator,  the  petticoated 
post  and  molded  cover,  have  been  cov- 
ered with  patents  by  the  Philadelphia 
Storage  Battery  Company. 


Deep  Well  Pump  and  Water 
Supply 

For  supplying  the  water,  under  pres- 
sure, to  residences,  small  apartments, 
etc.,  the  A.  Y.  McDonald  Company  of 
Dubuque,  Iowa,  is  oflFering  the  trade  a 
complete  water  supply  system,  which 
includes  a  deep  well  pump  or  a  double- 
acting  force  pump.  The  pumps  are 
operated  by  1/8  and  1/3  hp.  direct-cur- 
rent or  alternating-current  Westing- 
house  motors,  designed  for  continuous 
service. 

The  deep  well  pump  is  for  direct 
pressure  systems.  It  is  intended  for 
use  in  wells  where  the  water  is  from 
25  to  100  ft.  from  the  surface.  The 
pump  has  a  rating  of  from  120  to  180 
gal.  an  hour,  depending  upon  the  size 
of  cylinder  used.  An  air  chamber  of 
ample  capacity  is  provided  on  the  dis- 
charge line.  An  air  compressor  is  regu- 
larly furnished  and  is  driven  from  the 
crosshead,  insuring  a  positive  air  sup- 
ply to  the  tank  at  all  times.  A  pres- 
sure tank  of  not  less  than  52-gal.  capac- 
ity is  recommended  by  the  maker, 
though  larger  tanks  are  preferable. 
This  pump  is  sold  separately  or  as  part 
of  a  system  consisting  of  pump  or  work- 
ing head,  motor,  air  compressor,  elec- 
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trie  switch,  cylinder  and  pressure  tank. 
The  electric  switch  is  designed  to  start 
the  motor  when  pressure  falls  to  20  lb. 
and  stop  it  when  pressure  reaches  40  lb. 
The  double-acting  force  pump  is  fur- 
nished as  part  of  a  complete  water  sup- 
ply system  for  furnishing  water  from 
shallow  wells  and  cisterns  not  over  25 
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ions  cut  from  solid  bronze.  The  switch 
mechanism  is  entirely  separate  from 
the  time  train  and  each  switch  is  ar- 
ranged so  that  it  will  close  the  circuit 
twice  and  open  it  twice  within  twenty- 
four  hours  if  desired.  It  is  also  pro- 
vided with  a  cutout  for  Sunday  or  holi- 
day use. 


ELECTRICALLY    OPERATED    DEEP    WELL 
PUMP 

ft.  deep.  Motor,  switch  and  pressure 
tank  are  included.  The  pump  has  a 
capacity  of  180  gal.  an  hour,  and  the 
entire  outfit  is  mounted  on  a  cast-iron 
bed  plate,  making  an  exceedingly  com- 
pact and  well  arranged  unit.  Both  out- 
fits may  be  operated  by  current  from 
an  ordinary  electric  light  socket. 


Wiring  Devices  for  Foreign 
Trade 

Wiring  devices,  made  exclusively  for 
the  foreign  trade  are  shown  in  the  ac- 
companying illustration,  as  manufac- 
tured by  Pass  Seymour,  Inc.,  of  Syra- 
cuse,   N.    Y.      These    articles    are    not 


Jeweled  Time  Switch 

The  A.  &  W.  Electric  Sign  Company, 
Prospect  and  West  Third  Streets,  Cleve- 
land, Ohio,  is  now  offering  the  trade  an 


Normal   Edison   Base  Lamp   Sockets 
FOR  Foreign  Trade. 

suitable  for  use  in  this  country  and  are 
exact  copies  of  goods  formerly  made  in 
Germany.  They  consist  of  a  normal 
Edison  base  for  use  on  temporary  or 
cheap  work,  a  continental  type  of  single 
pole  fuse  block,  and  several  types  of 
normal  Edison  base  lamp  holders  of 
European  design.  Lamp  holders  with 
the  Goliath  or  mogul  base  are  also  fur- 
nished. 

Solderless  Terminals 

Terminals  that  make  positive  con- 
tact with  a  wire  without  the  use  of 
solder  are  shown  in  the  accompanying 
illustration  as  manufactured  by  the 
Meliorate  Manufacturing  Company, 
240-246  Hall  Street,  Brooklyn,  New 
York.      The   body   and  faces   of   these 


steps  in  installing  terminals 

terminals  are  of  hard  drawn  brass,  ma- 
chined and  nickel  plated.  The  sleeve  is 
of  hard  fibre  specially  treated  which 
makes  it  moisture  and  temperature 
proof  and  is  reinforced  by  the  body 
throughout.  The  wire,  when  passed 
through    the    body   and    an    eye   in   the 
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terminal  lug,  is  gripped  by  the  contact 
which  screws  into  the  body  as  shown 
in  the  illustration.  The  whole  combina- 
tion is  further  strengthened  by  the  in- 
sulating sleeve  which  when  turned  to 
its  final  position  locks  the  parts  rigidly 
together.  The  wire  retains  its  original 
flexibility,  it  is  claimed,  as  it  is  not  an- 
nealed as  is  the  case  when  soldered 
into  the  terminal.  The  body  of  the 
terminal  is  large  enough  to  admit  the 
insulation  on  the  wire  and  prevents  it 
from  slipping  and  fraying. 

The  faces  of  various  styles  of  termi- 
nals of  "A"  and  "B"  sizes  are  inter- 
changeable with  other  faces  of  the 
same  size,  the  sizes  being  adapted  to 
current  capacity.  The  sleeves  are  fur- 
nished in  red  and  black  for  denoting 
polarity. 

Large  Exciter  Units 

The  three  exciter  units  which  are  now 
being  installed  in  the  new  power  plant 
of  the  Buffalo  General  Electric  Com- 
pany have  a  number  of  interesting  fea- 
tures. To  insure  the  plant  against  loss 
of  excitation,  two  independent  sources 
of  power  are  provided  for  driving  each 
exciter.  Each  unit  consists  of  a  300-kw. 
exciter  direct-connected  to  an  induction 
motor  at  one  end,  and  to  a  steam  tur- 
bine at  the  other  end.  The  governing 
mechanism  of  the  turbine  is  so  ar- 
ranged that  if  the  power  for  the  induc- 
tion motor  should  fail  the  turbine  will 
automatically  pick  up  the  load.  In  case 
of  trouble  on  the  main  circuits  the  ex- 
citers can  be  depended  upon  to  take 
care  of  themselves  without  attention, 
so  that  the  operators  can  give  all  their 
attention  to  clearing  up  the  trouble  on 
the  main  circuits. 

Another  advantage  of  the  duplex  ex- 
citer drive,  it  is  pointed  out,  is  that  it 
gives  the  exciter  unit  a  higher  all-day 
efficiency  than  either  a  motor-driven  or 
a  steam-driven  exciter.  This  maximum 
efficiency  is  secured  by  driving  the  unit 
from  the  turbine  end  when  the  station 
is  operating  at  full  load  and  the  tur- 
bine exhaust  can  be  efficiently  used  in 
the  heaters,  and  by  shifting  the  drive 
to  the  motor  end  when  the  station  load 
is  light,  the  main  generators  being  able 
to  carry  the  exciter  load  at  such  times. 
The  large  capacity  of  the  units  (300 
kw.  normal),  the  high  pressure  and 
temperature  of  the  steam  supplied  to 
the  turbine  (275  lb.,  275  deg.  super- 
heat) and  the  duplex  drive  feature, 
make  these  units  an  interesting  factor 
of  the  plant  equipment.  The  turbines 
were  manufactured  and  the  units  in- 
stalled by  the  Terry  Steam  Turbine 
Company,  Hartford,  Conn. 
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an  eight-day  seven-jewel  time 

SWITCH 

improved  time  switch.  The  plates  and 
wheels  are  all  extra  heavy  to  insure 
long  wear  and  the  balance  is  compen- 
sated for  temperature  changes.  The 
entire  escapement  is  jeweled,  seven 
jewels  being  used.  The  arbors  are  all 
of  special  hardened  steel  with  the  pin- 


EXCITER   UNIT    WITH    TWO   INDEPENDENT   SOURCES  OF   POWER 
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NEWS  OF   THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manufacturing,  Selling 

and  Central-Station  Fields 


MEETING  OF  SOUTHEASTERN 

SECTION,  N.E.L.A.,  AT  TAMPA 

Ten   Papers   Dealing  with  All   Phases  of  Operation 

and  Management  Create  Lively  Discussion 

Among    150   Southern   Operators 

At  Tampa,  Fla.,  Nov.  15-17,  the  Southeastern  Sec- 
tion of  the  National  Electric  Light  Association  held 
its  fourth  annual  convention,  attended  by  150  members. 
This  section  draws  its  membership  from  central  sta- 
tions in  those  states,  which  comprise  much  of  what 
has  been  called  the  "old  South,"  including  North  and 
South  Carolina,  Georgia,  Florida  and  Alabama.  It  is 
the  outgrowth  of  the  Georgia  State  Section,  organized 
in  1910,  and  is  now  one  of  the  strongest  and  most 
enthusiastic  of  the  National  Electric  Light  Association 
geographical  sections. 

The  program,  which  called  for  five  sessions  and  the 
presentation  of  ten  papers,  was  fittingly  opened  by 
Mayor  D.  B.  McKay  of  Tampa  in  a  cordial  address 
of  welcome.  J.  A.  Griffin,  cashier  of  the  Exchange 
National  Bank  of  Tampa,  followed  with  an  address  on 
"Banking  and  Its  Relations  to  Public  Utilities,"  in 
which  he  outlined  the  function  of  public  service  cor- 
porations and  explained  what  good  service  really 
means.  T.  C.  Martin,  executive  secretary  of  the  Na- 
tional Electric  Light  Association,  gave  an  interesting 
review  of  important  developments  in  the  electrical  in- 
dustry and  showed  how  the  N.  E.  L.  A.  as  a  factor  in 
this  work  has  grown  to  an  organization  of  thousands 
of  central  station  men.  He  commended  the  work  being 
done  by  Georgraphical  sections,  and  pointed  out  their 
importance  in  future  development  of  the  industry. 

The  customary  address  of  the  section  president. 
J.  C.  Woodsome  of  the  Tampa  Electric  Company, 
closed  the  first  session.  Mr.  Woodsome  commented  on 
the  industrial  development  of  the  South  and  the  part 
that  central  station  service  has  played  and  will  play 
in  the  future.  He  said  that  while  in  the  past  profits 
have  come  primarily  from  developments  along  -mechan- 
ical and  electrical  lines,  in  the  future  the  greatest 
profits  will  come  from  the  development  of  employees, 
who  deal  with  the  public  and  represent  the  company. 
Developments  in  various  industries  brought  about  by 
electric  service,  including  the  field  of  electric  heating 
and  cooking  and  lighting  and  electrical  power,  were 
briefly  touched  upon. 

Second  Session 

The  second  session  was  opened  by  John  H.  Finney, 
manager  of  the  Aluminum  Company  of  America,  Wash- 
ington, D.  C,  who  read  a  paper  entitled  "The  Conser- 
vation and  Direction  of  Human  Energy."  An  earnest 
plea  was  made  for  legislation,  both  national  and  state, 
which  will  permit  the  development  of  available  water 
power  and  the  conservation  of  resources,  not  only  by 
the  use  of  the  water  but  by  the  consequent  saving  of 
coal  otherwise  used  in  steam  stations.  The  growing 
field  for  the  engineer  in  many  national  matters  and 
the  need  of  greater  interest  in  this  field  was  empha- 
sized in  order  to  develop  the  nation^s  material  re- 
sources in  an  intelligent  and  economical  way. 


In  discussing  this  paper,  W.  E.  Mitchell,  operating 
manager  of  the  Alabama  Power  Company,  Birming- 
ham, Ala.,  pointed  out  that  in  Alabama  alone  there  is 
about  1,000,000  hp.  in  undeveloped  water  power,  with 
only  about  100,000  hp.  developed,  this  being  due  to 
the  fact  that  companies  are  unable  to  get  government 
permits.  He  cited  a  case  where  a  $5,000,000  industrial 
company  was  kept  out  of  the  South  because  of  this 
fact.  This  company  located  in  Canada,  making  it  im- 
possible for  the  South  to  ever  take  advantage  of  the 
money  which  otherwise  might  have  been  invested 
there. 

The  second  paper,  by  Arthur  Williams,  commercial 
agent  of  the  New  York  Edison  Company,  New  York, 
dealt  with  municipal  ownership.  In  the  absence  of  Mr. 
Williams,  this  paper  was  read  by  C.  F.  Porter  of  New 
York.  This  subject  was  discussed  by  William  Rawson 
Collier,  contract  agent  of  the  Georgia  Railway  &  Pow- 
er Company,  Atlanta,  Ga.,  and  C.  D.  Flanigen,  vice- 
president  Athens  (Ga.)  Railway  &  Electric  Company.  It 
was  pointed  out  that  the  central  station  of  to-day  has 
two  competitors,  one  the  isolated  plant  and  the  other 
the  municipality,  the  latter  always  threatening  to 
either  go  into  business  as  a  competitor  or  buy  out  the 
existing  plant. 

"Accounting,  an  Essential  of  Management,"  was  the 
subject  of  the  next  paper,  by  F.  G.  Whitney,  auditor 
of  the  Southern  Utilities  Company,  Jacksonville,  Fla. 
This  paper  was  in  the  main  a  plea  to  engineers  for 
recognition  of  the  field  for  professional  accountants, 
and  pointed  out  a  great  many  ways  in  which  the  man- 
agement of  public  utilities  can  develop  accounting 
methods   in   an   efficient  way. 

The  morning  session  on  Nov.  16  was  opened  by  a 
paper  entitled  "The  Maintenance  of  Central  Station 
Electrical  Instruments,"  by  F.  M.  Farmer,  chief  en- 
gineer of  the  Electrical  Testing  Laboratories,  New 
York  City.  In  this  paper  emphasis  was  laid  on  sys- 
tematic maintenance  of  all  instruments  used  by  public 
utility  companies,  including  those  on  switchboards  of 
power  plants  and  substations.  The  importance  of  ac- 
curacy was  explained  and  curves  were  presented  to 
show  the  effects  of  wrong  voltage  on  candle-power  of 
tungsten  lamps  and  on  the  revenue  from  lighting  at 
various  rates.  The  operating  features  of  ammeters, 
wattmeters  and  frequency  meters  were  briefly  touched 
upon  and  the  possible  errors  pointed  out.  This  paper 
was  discussed  by  W.  E.  Mitchell,  operating  manager 
of  the  Alabama  Power  Company,  Birmingham,  Ala., 
and  P.  A.  Tillery,  assistant  general  manager  of  the 
Carolina  Power  &  Light  Company,  Raleigh,  N.  C.  The 
point  was  brought  out  that  while  the  voltmeter  should 
be  accurate  at  all  times,  on  alternating  current  lines, 
instrument  transformers  as  well  should  be  checked. 
This  is  especially  important  with  those  companies 
where  cotton  mill  loads  are  connected,  since  constant 
characteristics  of  the  energy  supply  are  essential  in 
the  manufacture  of  their  products.  Low  speed  means 
slower  operation  of  new  machinery  with  correspond- 
ing decrease  in  production  and  loss  of  revenue. 

The  paper  on  "Advertising  Electricity,  Its  Service 
and  Application,"  by  J.  C.  McQuiston,  was  next  pre- 
sented.    The  author  explained   the   importance   of  ad- 
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vertising  in  selling  electrical  goods  and  dwelt  on  the 
value  of  newspaper  advertising  to  public  service  com- 
panies. 

Third  Session 

"Recent  Developments  in  Steam  Turbines,"  by  M. 
B.  Carroll,  General  Electric  Company,  Lynn,  Mass., 
was  the  subject  of  the  first  paper  at  the  afternoon 
session  on  Nov.  16.  The  features  of  small  and  moder- 
ate-sized turbines  were  dealt  with  especially,  and  lan- 
tern slides  illustrated  manufacturing  processes.  Em- 
phasis was  laid  on  the  problems  of  manufacturers  due 
to  the  increasing  size  of  modern  turbine  units  requir- 
ing novel  machine  tools  of  unusual  size. 

"The  Future  Street  Lamp"  was  the  title  of  the  paper 
read  by  W.  P.  Hurley  of  the  Westinghouse  Electric  & 
Manufacturing  Company,  East  Pittsburgh,  Pa. 

"General  Store  and  Window  Lighting"  was  the  sub- 
ject of  the  next  paper,  by  F.  E.  Lauderbach  and  Nor- 
man Hickox,  special  representatives  of  the  National 
X-Ray  Reflector  Company,  Chicago,  111. 

Fifth   Session 

The  last  session,  on  Nov.  17,  was  opened  by  a  paper 
entitled  "The  Heating-Device  Load,"  by  Frank  Ham- 
mond, general  agent  of  the  Birmingham  Railway,  Light 
&  Power  Company.  The  heating  device  was  mentioned 
as  an  important  factor  in  dispelling  the  evil  of  a  peak- 
load  "bugbear"  in  the  minds  of  plant  operators.  In 
reference  to  the  use  of  small  heating  devices,  especially 
irons,  it  was  pointed  out  in  the  paper  that  in  one  South- 
ern city  where  350  irons  were  sold  at  a  special  sale 
and  the  addresses  of  295  buyers  placed  on  file,  a  can- 
vass six  months  later  showed  that  63  per  cent  of  these 
irons  were  in  use  on  an  average  of  two  hours  per  week. 
The  results  of  a  special  sale  in  Birmingham,  Ala.,  dur- 
ing which  1197  heating  devices,  exclusive  of  irons, 
were  sold,  were  also  outlined. 

The  last  paper  of  this  session,  entitled  "Grounding 
of  Secondaries  and  Lightning  Arresters,"  by  E.  P.  Peck, 
discussed  means  of  preventing  dangerous  voltages  on 
customers'  premises  from  any  outside  source.  The 
safety  features  of  secondary  grounding  were  dealt  with 
and  methods  outlined  by  which  this  can  be  made  effec- 
tive. Reference  was  made  to  the  investigation  of  dis- 
tribution circuit  lighting  arrester  protection  made  by 
D.  W.  Roper  of  Chicago  and  presented  before  the  Cleve- 
land meeting  of  the  American  Institute  of  Electrical 
Engineers. 

The  report  of  the  hydroelectric  committee  was  pre- 
sented at  the  close  of  the  last  session  by  its  chairman, 
W.  E.  Mitchell  of  the  Alabama  Power  Company. 


Public  Service  Commission  News 

Pennsylvania  Commission 

The  Public  Service  Commission  has  adopted  a  resolu- 
tion fixing  the  fiscal  year  for  reporting  purposes  to  end 
Dec.  31.  Companies  that  have  been  reporting  to  the 
commission  have  been  notified  that  they  will  file  the 
usual  annual  report  for  the  fiscal  year  ending  June  30, 
1916. 

California  Commission 

The  Railroad  Commission  has  issued  an  order  fixing 
the  rates  to  be  charged  by  the  Western  States  Gas  & 
Electric  Company  for  gas  and  electricity  sold  and  dis- 
tributed in  its  Eureka  division.  The  new  rates,  which 
went  into  effect  on  Nov.  20,  retain  the  $1  monthly  mini- 
mum charge  for  gas,  fix  $1.55  for  the  first  1000  cu.  ft. 
of  gas  used  a  month  and  $1.30  a  thousand  for  the  next 
1000  cu.  ft.  A  discount  of  5  per  cent  is  allowed  for 
payment  within  ten  days  of  date  of  bill.  The  commis- 
sion says  that  if  bills  are  promptly  paid,  the  proposed 


rate  is  a  slight  reduction  over  the  rate  now  in  effect 
for  the  first  1000  cu.  ft.  a  month,  and  a  substantial  re- 
duction for  the  second  1000  cu.  ft.  a  month. 

New  electric  rates  are  established  on  a  basis  for  gen- 
eral lighting  of  10  cents  for  the  first  50  kw.-hr.  a 
month,  9  cents  for  the  next  50,  8  cents  for  the  next  50, 
7  cents  for  the  next  100,  and  so  on  down  to  a  rate  of  4 
cents  a  kilowatt-hour  a  month  for  all  consumption  over 
1800  kw.-hr.  A  monthly  minimum  is  $1  a  meter  a 
month  with  a  10  per  cent  reduction  if  paid  within  ten 
days  from  date  of  bill. 

The  decision  says  that  the  company  does  not  earn 
more  than  6  per  cent  on  its  gas  and  electric  properties 
in  its  Eureka  division,  but  that  the  problem  which  the 
company  seeks  to  solve  cannot  be  solved  by  increasing 
its  rates,  as  such  increase  could  not  be  justified  by  the 
worth  of  the  service  to  the  consumer,  and  if  attempted, 
would  probably  decrease  the  company's  gross  revenue. 
The  commission  says  further  that  the  only  solution  is 
an  attractive  rate  to  customers  and  the  reduction  of 
electric  production  expenses.  This  problem,  says  the 
commission,  has  been  frankly  discussed  with  the  West- 
ern States  company's  officials,  and  they  agree  with  the 
commission  that,  instead  of  an  increase,  certain  rates 
should  be  reduced. 

Idaho  Commission 

Another  order  and  ruling  of  the  Public  Utilities  Com- 
mission, has  been  affirmed  by  the  Supreme  Court.  That 
tribunal  has  handed  down  a  decision  in  the  case  of  the 
city  of  Coeur  d'Alene  versus  the  commission  and  the 
Interstate  Utilities  Company  in  which  it  is  held  that 
the  evidence  is  sufficient  to  support  the  findings  of  the 
commission  to  the  effect  that  the  rates  of  the  company 
at  Coeur  d'Alene  are  not  unreasonably  high  and  exorbi- 
tant. 

The  Interstate  Utilities  Company  operates  a  telephone 
system  at  Coeur  d'Alene  and  the  city  alleged  that  the 
rates  charged  were  unreasonable,  and  that  therefore  a 
large  number  of  patrons  of  the  company  had  discon- 
tinued their  telephones  and  the  service  rendered  was 
very  poor  and  unsatisfactory.  The  commission  made  an 
investigation  and  found  that  the  service  rendered  was 
faulty  and  inadequate,  to  a  certain  extent,  but  that  such 
conditions  were  due  to  cramped  operating  conditions 
pending  the  installation  of  a  new  switchboard  and  other 
apparatus  and  that  the  consolidation  of  the  Interstate 
Telephone  Company  with  the  Pacific  Telegraph  &  Tele- 
phone Company  was  demanded  by  the  city  officials  of 
Coeur  d'Alene.  It  was  therefore  held  that  the  rates 
were  not  unreasonable  and  the  complaint  was  dismissed. 
An  application  for  a  rehearing  later  filed  was  denied 
and  an  appeal  was  carried  by  the  city  to  the  Supreme 
Court. 

"Where  two  telephone  systems  are  being  consolidated 
and  during  the  time  of  the  consolidation  changes  are 
made  and  poor  service  is  occasioned,"  says  the  Supreme 
Court,  "by  reason  of  the  overhauling  of  the  switchboard 
and  the  remodeling  of  practically  the  entire  central 
station  of  the  system,  the  connecting  of  all  lines  on  one 
system  and  the  breaking  in  of  new  help,  and  the  com- 
mission finds  that  the  company  will  overcome  such 
service  difficulties  when  such  changes  are  completed,  and 
further  finds  that  the  company  thereafter  will  render 
first-class  service,  this  finding  will  not  be  disturbed  on 
a  review  by  this  court,  under  the  evidence  in  this  case. 

"Where  the  commission  has  taken  the  evidence  of  the 
city  as  to  the  value  of  the  plant,  for  rate-making  pur- 
poses, but  denies  any  deduction  from  such  value  on  ac- 
count of  depreciation  as  suggested  by  city's  expert  wit- 
ness, and  finds,  that  the  plant  is  in  first-class  condition 
and  as  good  as  new  and  is  capable  of  rendering  100  per 
cent  efficient  service,  such  finding  will  not  be  disturbed, 
since  it  is  supported  by  the  evidence." 
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Protection  for  Telephone  Wires. — In 

erection  and  maintenance  of  its  trolley 
wires  canyinj;:  a  heavy  electric  cur- 
rent across  a  space  over  which  tele- 
phone wires  were  strung:,  the  railway 
company  is  bound  to  make  effective  pro- 
vision against  communication  of  cur- 
rent to  the  telephone  wires,  it  was  held 
by  the  Supreme  Court  of  Appeals  of 
West  Virginia  (90  S.  E.  230). 

Admission  of  Expert  Testimony. — 
Evidence  of  admission  of  expert  testi- 
mony showing  general  neighborhood 
practice  is  contained  in  Raymond  ver- 
sus Rutland  Railway,  Light  &  Power 
Company  (98A  909)  in  which  the  Su- 
preme Court  of  Vermont  held  that  tes- 
timony of  an  expert  electrical  engi- 
neer of  his  long  familiarity  with  equip- 
ment of  electric  light  poles,  etc.,  and 
that  lag  screws,  such  as  used  by  de- 
fendant, were  not  in  general  use  for 
holding  arc  lights  in  position,  and  de- 
scribing and  showing  devices  that  were 
in  general  use  in  the  locality,  within 
a  radius  of  100  miles,  was  admissible. 

Negligence    Contributed    by    Pulling 
Street    Lamp    Suspension    Cord.— What 
part  the  negligence  of  the  public,  which 
persists  in  pulling  street  lamp  suspen- 
sion cords  in  an  endeavor  to  relight  the 
lamp,   plays    in    injury    cases    came   up 
before  the  Supreme  Court  of  Vermont 
in    Raymond   versus    Rutland    Railway, 
Light    &    Power    Company    (98A   909). 
The   court  held   that   in   an  action  for 
death     caused     by     electric     company's 
wires,  where  defendant  claimed  that  the 
accident  was  caused  by  the  decedant's 
meddling  with  an  electric  light,  refusal 
to    charge    for    defendant    that    if    de- 
ceased, just  before  the  accident,  under- 
took to  light  the  lamp  by  taking  hola 
of  the  suspension  cord  and  shaking  the 
lamp,    the    plaintiff    could    not    recover 
was    proper,    even    though    defendant's 
evidence  tended  to  show  that  fact,  since 
the    request    denied    recovery    whether 
anything  resulted  from  the  shaking  or 
not.      A   requested   instruction   that,   if 
the  method  used  by  defendant  to  sus- 
pend the  lamp  was  sufficient  to  keep  it 
from  falling  if  not  interfered  with,  this 
was  all  defendant  was  required  to  do, 
was  properly  refused,  as  denying  plain- 
tiff recovery  in  case  of  interference  from 
"whatever  source  and  however  slight  or 
casual.      A    charge,   defining   the   legal 
duty  of  defendant  company  m  the  cir- 
cumstances  in   fastening  and   securing 
its  wires  was  proper.     A  charge  that, 
in  determining  whether  defendant  com- 
pany used  due  care,  the  jury  might  con- 
sider  that   the   defendant    should    take 
into   account  the    actions   of   strangers 
and   the   public   generally   was   proper. 
An  instruction  that,  if  deceased  under- 
took to  light  the  lamp  by  taking  hold  of 
the    suspension    cord    and    shaking    it 
the  jury  might  find  from  that  that  he 
was   guilty  of  contributory  negligence, 
and   that   if  he  left  the   sidewalk   and 
went  out  and  interfered  with  the  lamp, 
the  jury  might  take  such  facts  as  evi- 
dence tending   to   show  he  was   guilty 
of  contributory  negligence  was  proper, 
the  jury  not  being  bound  to  find  that 
these  things,  if  done,  amounted  to  con- 
tributory negligence,  since  the  question 
still  remained  whether  these  acts  were 
the    proximate    cause    of   the    accident. 


Recent  Court 
Decisions 

Findings  of  liigher  courts  in  legal  cases 
involving  electric  light,  power  and 
other  public-utility  companies. 


Liability  for  Injuries  Received  from 
Fall  of  Unsafe  Pole.— Where  a  tele- 
phone pole  was  set  in  the  ground  only 
about  18  in.,  and  by  reason  thereof  the 
company's  lineman  was  injured  by  its 
fall  when  he  had  ascended  it  after  mak- 
ing the  usual  tests,  which  could  not 
have  disclosed  the  defect,  the  company 
was  liable  according  to  the  Court  of 
Appeals  of  Kentucky  (188  S.  W.  765). 
Operation  Prior  to  Public  Utility  Act. 
— Where  it  did  not  affirmatively  appear 
that  an  electric  company  had  not,  prior 
to  the  time  when  the  public  service 
commission  act  went  into  effect,  actu- 
ally commenced  to  exercise  its  fran- 
chises in  the  territory  covered  by  its 
charter,  the  court  did  not  err  in  dis- 
missing an  appeal  from  the  action  of 
the  commission  refusing  to  interfere 
with  the  company's  exercise  of  its 
franchise,  it  was  held  by  the  Supreme 
Court  of  Pennsylvania  in  Pennsylvania 
Utilities  Company  versus  Lehigh  Navi- 
gation Electric  Company  (98  A.  950). 

Distribution  Pole  License  Tax. — 
Where  a  city  ordinance  designated  an 
annual  fee  charged  on  the  maintenance 
of  each  telegraph  pole  in  any  public 
street,  etc.,  as  a  license  fee,  without 
further  explanation,  it  must  be  treated 
as  a  license  fee,  it  was  held  by  the 
Supreme  Court  of  Illinois  (113  N.  E. 
968).  A  city  ordinance  imposing  an  an- 
nual license  fee  of  $1  for  each  pole  oc- 
cupying any  part  of  a  public  street, 
would  be  presumed  to  be  valid,  and  the 
burden  was  upon  the  telegraph  company 
to  allege  and  prove  that  it  was  un- 
reasonable as  providing  for  an  exces- 
sive fee,  unless  it  was  so  grossly  ex- 
cessive that  the  court  could  pronounce 
it  unreasonable  as  a  matter  of  law,  and 
since  courts  will  not  readily  interfere 
if  the  tax  be  excessive  because  of  the 
presumption  that  the  city  will  itself 
reduce  the  fees  to  a  proper  amount.  An 
annual  license  fee  of  $1  for  each  pole 
to  a  company  maintaining  242  poles  in 
the  streets,  making  the  several  owners 
of  the  wires  on  such  poles  jointly  and 
severally  liable  for  the  fee  on  each 
pole,  was  not  unreasonably  excessive. 
In  such  action  proof  that  the  defendant 
telegraph  company  had  paid  its  taxes 
locally  and  proof  of  the  amount  of  its 
income  and  receipts  from  intrastate  and 
interstate  business  and  its  expenses  at 
its  city  office  together  with  proof  that 
the  city  had  not  spent  any  money  for 
inspection  of  the  poles  and  lines,  and 
that  no  inspection  has  been  made  for 
the  year,  would  not  be  sufficient  to  show 
that  the  license  t?x  was  unreasonably 
excessive,  since  the  city  might  have  ar- 
ranged for  each  inspection  for  that 
year  and  have  failed  to  make  the  in- 
spection because  the  license  fees  were 
not  paid. 


Discontinuance  of  Service  for  Prior 
Contract  Indebtedness. — The  New  York 

Supreme  Court  in  (160,  865)  shows  that 
a  certain  telephone  service  was  discon- 
tinued because  of  nonpayment  of  rent- 
als under  a  prior  contract.  Such  action 
is  held  to  be  unlawful,  the  opinion  de- 
livered by  Judge  Callaghan  reading  in 
part:  "To  put  defendant's  construction 
upon  the  contract  would  be  to  hold  that 
it  could,  by  right,  discontinue  service  to 
a  patron  who  might  be  indebted  to  it 
for  any  cause.  Let  us  assume  that  the 
plaintiff  was  indebted  to  the  defendant 
for  material  which  it  had  sold  to  him,  or 
for  an  advertisement  which  he  had  in- 
serted in  the  telephone  directory;  could  • 
any  one  successfully  maintain  that  such 
an  indebtedness  would  furnish  a  suffi- 
cient excuse  or  reason  for  the  defend- 
ant to  breach  its  contract  of  service? 
I  think  not.  Yet  the  contract  provides 
that  service  may  be  discontinued  for 
failure  to  pay  any  amount  due." 

Power  of  Supreme  Court  Over  Com- 
mission Rulings. — Under  the  Public 
Service  Commission  Law  empowering 
the  commission  to  order  reasonable  ex- 
tensions of  the  lines,  etc.,  of  gas  com- 
panies, the  Appellate  Division  of  the 
Supreme  Court,  it  was  held  in  New 
York  &  Queens  Gas  Company  versus 
McCall  (113  N.  E.  795)  has  no  power 
to  substitute  its  own  judgment  as  to 
what  was  reasonable  in  place  of  the 
determination  of  the  commission,  and 
could  only  annul  its  order  for  the  viola- 
tion of  law  or  of  the  Constitution  or 
when  beyond  the  power  granted  to  the 
commission,  when  based  on  some  mis- 
take of  law,  when  without  evidence  to 
support  it  or  when  so  arbitrary  as  to 
be  beyond  the  exercise  of  a  reasonable 
discretion;  nor  does  the  Code  of  Civil 
Procedure  prescribing  the  question  to 
be  determined  by  the  court  upon  the 
hearing  on  a  writ  of  certiorari,  extend 
the  power  of  the  court  to  review  such 
order;  nor  does  the  subdivision  thereof 
permitting  the  court  to  set  aside  a  de- 
termination as  against  the  weight  of 
the  evidence,  authorize  the  court  to  de- 
termine that  the  commission's  order 
was  unreasonable  in  the  sense  of  being 
unwise  or  inexpedient.  In  such  case, 
the  appellate  division's  annulment  of 
the  order  of  the  commission  and  the 
granting  of  a  rehearing,  in  the  exercise 
of  its  discretion,  would  not  be  review- 
able in  the  Court  of  Appeals.  An  order 
of  the  commission,  requiring  the  gas 
company  supplying  the  territory  where 
its  plant  was  located  to  extend  its 
mains  to  serve  a  community  of  about 
832  houses,  already  supplied  with  elec- 
tricity and  which  could  have  no  gas  un- 
less supplied  by  the  company,  but  which 
was  required  only  for  cooking  during 
the  summer  months,  etc.,  requiring  the 
substitution  of  larger  pipes  for  a  dis- 
tance of  5  miles,  and  a  construction 
under  a  marsh  and  a  navigable  stream 
at  a  cost  of  between  $60,000  and 
.$70,000,  with  an  increased  return  of 
$1,660  per  year,  about  one-half  of  the 
interest  at  5  per  cent,  on  the  cost  of  the 
extension,  was  not  so  unreasonable  in 
the  sense  of  being  a  capricious  exercise 
of  power  that  the  commission's  order 
for  the  extension  would  be  annulled  by 
the  court. 


December  2,  1916 


ELECTRICAL    WORLD 


1119 


Current  News 
and  Notes 

Timely  items  on  elfctrical  luippenings 
throughout  the  world,  together  with 
brief  notes  of  general  interest. 


Over  33,000  Industrial  Electric  Heat- 
ing Devices  in  Use  in  Chicago. — A  re- 
cent estimate  made  in  Chicago  shows 
that  there  are  approximately  33,827 
industrial  heating  devices  electrically 
heated  from  the  Commonwealth  Edi- 
son's system.  These  devices  represent 
a  value  of  $325,145  and  a  connected 
load  of  23,772  kw.  About  85  per  cent  of 
the  electrically  heated  industrial  heat- 
ing devices  used  in  factories,  workshops, 
etc.,  in  Chicago  are  operated  from  Edi- 
son  service. 

Company's  Band  to  Give  Free  Con- 
certs in  Communities  Served.  —  Free 
concerts  by  the  employee's  band  of  the 
Edison  Electric  Illuminating  Company 
of  Boston,  Mass.,  have  been  offered  by 
the  company  to  city  officials  of  the  com- 
munities served.  In  offering  the  serv- 
ices of  band  the  general  superintendent 
said:  "As  a  further  evidence  of  co- 
operative good  feeling  and  Edison 
spirit,  the  Edison  band  offers  to  fur- 
nish a  free  out-of-doors,  evening  con- 
■cert,  devoid  of  advertising  features,  for 
each  one  of  the  towns  and  cities  in  the 
Edison  territory.  Arrangements  as  to 
time  and  place  may  be  made  with  the 
manager  of  the  band  through  Mr.  Lott 
by  the  authorized  representatives  of  the 
town  or  city,  it  being  understood  that 
no  dates  will  be  scheduled  for  Satur- 
days or  holidays.  I  hope  our  friends 
will  feel  perfectly  free  in  accepting  this 
offer  and  will  secure  an  early  date,  so 
as  to  avoid  confusion." 

New  Electrical  Equipment  Wanted 
for  Boston  Drawbridge  Service. — Mayor 
James  M.  Curley  of  Boston,  Mass.,  ha'^ 
instructed  Commissioner  of  Public 
Works  Murphy  to  install  at  the  earliest 
possible  moment  the  following  electric 
lighting  and  signaling  equipment  on  all 
highway  drawbridges  within  the  city's 
jurisdiction,  following  an  investigation 
of  an  accident  on  the  Boston  Elevated 
Railway  Nov.  7,  in  which  many  passen- 
gers were  drowned  as  the  result  of  a 
surface  car  plunging  into  Fort  Point 
Channel  through  an  open  draw :  Reflec- 
tor lamps  arranged  to  flood-light  gates 
and  fixed  signs  on  drawbridges  when 
gates  are  closed;  electric  gongs  inter- 
locked with  the  bridge-operating  mech- 
anism to  prevent  the  operation  of  the 
latter  unless  the  bell  is  in  operation, 
with  provision  for  continuous  ringing 
during  the  open-draw  period;  and  illu- 
minated signs  reading  "Stop  When 
Draw  is  Open,"  to  be  installed  at  a  dis- 
tance of  about  200  ft.  from  the  draw, 
the  illuminating  apparatus  to  be  inter- 
locked with  the  bridge-operating  and 
gong  equipment.  Bids  will  be  asked  for 
in  the  Boston  City  Record  of  Dec.  2, 
and  about  $10,000  is  estimated  as  the 
cost  of  meeting  the  recommendations  of 
"the  engineering  committee. 


Illinois  University  to  Dedicate  New 
Ceramic  Building. — The  college  of  engi- 
neering of  the  University  of  Illinois 
will  dedicate  its  new  Ceramic  Engineer- 
ing Building  at  Urbana  on  Dec.  6  and  7. 
This  building,  with  its  extensive  equip- 
ment, constitutes  a  response  which  the 
university  is  making  to  the  needs  o 
the  clay-working  industries  of  the 
State. 

A  Service  to  the  Public. — A  new  of- 
fice was  recently  created  within  the 
Doherty  Organization  known  as  the  In- 
dustrial Commissionership.  The  duties 
of  the  commissioner  are  to  co-operate 
actively  with  the  local  chambers  of  com- 
merce or  boards  of  trade  in  endeavor- 
ing to  induce  new  industries  to  locate 
in  the  town  and  in  kindling  civic  pride 
among  the  citizenry.  Persistent  ef- 
forts of  the  industrial  commissioner 
have  just  been  crowned  by  getting  the 
Taylor  Chair  Company  of  Bedford, 
Ohio,  against  strong  competition,  to 
move  its  plant  to  Bristol,  Virginia- 
Tennessee.  The  Taylor  Chair  Company 
is  one  of  the  largest  manufacturers  in 
the  United  States. 

Rates  of  Another  New  York  Com- 
pany under  Investigation. — For  the  pur- 
pose of  determining  whether  the  rates 
charged  by  the  Queens  County  Electric 
Light  &  Power  Company  shall  be  re- 
duced, the  company  has  been  directed 
to  appear  before  the  Public  Service 
Commission  for  the  First  District  of 
New  York  for  a  hearing  on  Dec.  4.  The 
company,  which  furnishes  energy  to 
consumers  in  Queens  Borough,  now 
charges  a  maximum  of  12  cents  per 
kilowatt-hour.  The  company  has  a  max- 
imum power  rate  of  10  cents  from 
which  certain  discounts  are  allowed. 
The  action  of  the  commission  in  direct- 
ing this  hearing  takes  on  a  special  sig- 
nificance in  view  of  the  fact  that  the 
commission  recently  issued  an  order  di- 
recting the  Edison  Electric  Illuminating 
Company  of  Brooklyn  to  reduce  its 
rates,  and  acquiesced  in  important  rate 
reductions  made  by  the  New  York  Edi- 
son Company  following  conferences  be- 
tween the  commission,  officials  of  the 
company,  and  city  officials. 

Massachusetts  Company  Establishes 
Free  Insurance  for  Employees. — The 
Fall  River  Electric  Company  has  estab- 
lished death  benefits  for  its  employees. 
Under  this  system  the  family  or  other 
dependents  of  an  employee  will  receive 
the  benefit  in  case  of  death  of  the  em- 
ployee from  accident,  occurring  when 
he  isn't  engaged  in  his  employment,  and 
also  in  case  of  death  from  natural 
causes.  The  system  has  been  estab- 
lished as  a  supplement  to  workingmen's 
compensation  in  cases  of  death  from 
accident,  and  goes  further  and  provides 
general  death  benefits  where  deaths  re- 
sult from  natural  causes,  of  which 
families  and  other  dependents  of  all  em- 
ployees may  be  beneficiaries.  The 
amount  to  be  paid  is  equal  to  the 
amount  paid  to  the  deceased  employee 
within  the  twelve  months  immediately 
preceding  his  death,  provided  that 
amount  does  not  exceed  $1,000,  which 
is  to  be  the  maximum  limit  of  amount 
paid.  This  rate  of  benefit  is  for  em- 
ployees leaving  families  or  others  who 
have  been  dependent  upon  them. 


Associations 
and  Societies 

The  Directory  of  Electrical  Associa- 
tions, which  is  regularly  printed  in 
the  first  issue  of  each  month,  appears 
on  page    1127  of  this  number. 


Pittsburgh  Section  A.  I.  E.  E.— The 

annual  banquet  of  the  section  will  be 
held  at  the  Fort  Pitt  Hotel  on  Dec.  9. 
President  H.  W.  Buck  and  George  H. 
Neilson  will  deliver  short  addresses. 

District  Heating  Convention  to  Be  in 
Detroit. — The  ninth  annual  convention 
of  the  National  District  Heating  Asso- 
ciation will  be  held  in  Detroit,  Mich.,  on 
June  12,  13,  14  and  15,  1917.  The  head- 
quarters of  the  convention  will  be  at  the 
Hotel  Pontchartrain. 

J.  C.  Schmidtbauer  Heads  Westing- 
house  Jobbers. — At  the  closing  session 
of  the  Westinghouse  Agent-Jobbers'  .\«- 
sociation  convention  held  at  the  Home- 
stead Hotel,  Hot  Springs,  Va.,  Nov.  20 
to  23,  J.  C.  Schmidtbauer  of  Milwaukee, 
Wis.,  vice-president  of  Julius  Andrae  & 
Sons   Company,  was   elected  president. 

Wisconsin  Contractors'  Annual  Meet- 
ing.— The  fourteenth  annual  meeting  of 
the  Electrical  Contractors  Association 
of  Wisconsin  takes  place  at  Milwaukee 
at  the  Hotel  Wisconsin  Jan.  15  to  17 
next.  An  open  session  will  be  held  in 
the  afternoon  of  the  second  day,  fol- 
lowed by  a  dinner  in  the  evening.  As 
business  the  past  year  has  been  quite 
good  an  unusually  large  attendance  is 
expected. 

Pacific  Service  Section,  N.  E.  L.  A. — 

5.  J.  Lisberger,  engineer  of  distribution. 
Pacific  Gas  &  Electric  Company,  and 
his  assistants  demon.'^trated  and  ex- 
plained the  fundamental  principles  in 
various  processes  involved  in  the  gen- 
eration and  transmission  of  electrical 
energy  at  the  recent  meeting  of  the 
section.  The  purpose  of  the  demonstra- 
tion was  educational,  the  idea  being  to 
give  employees  in  various  departments 
of  the  Pacific  Gas  &  Electric  Company 
a  clearer  knowledge  of  the  company's 
product. 

Independent  Telephone  Convention. 
— The  annual  convention  of  the  United 
States  Independent  Telephone  Associa- 
tion will  be  held  in  Chicago  on  Dec.  5. 

6,  7  and  8.  The  following  technical 
program  will  be  carried  out:  Wednes- 
day afternoon,  "Transmission  Line  In- 
terferences," by  L.  E.  Hurtz,  Lincoln, 
Neb.;  "Legal  Phases  of  Transmission 
Line  Interferences,"  by  H.  L.  Beyer, 
Grinnell,  la.;  "The  National  Safety 
Code,"  by  Dr.  E.  B.  Rosa,  Bureau  of 
Standards,  Washington,  D.  C;  "Good 
Operating,"  by  W.  S.  Vivian,  Chicago. 
Thursday  morning,  "Standard  Long 
Distance  Telephone  Operating  Prac- 
tices," for  general  discussion.  Thurs- 
day afternoon,  "Costs  of  Service,"  by 
George  C.  Mathews,  Chicago;  "The  New 
Advertising,"  by  Roy  D.  Mock,  Chicago; 
"Getting  the  Business,  from  the  View- 
point of  the  Larger  Companies,"  by 
Rollo  R.  Stevens,  Columbus,  Ohio. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

Xrirs  of  the   Trade  for  the  Manujaetnrer,  Wliolemler  iuid  Jobber  of  Electrical  E(juiptnent 
and  Supplies — Notes  on   Industrial  Actir<ities  and  Business  Methods 


TUNGSTEN    LAMP    PATENT   LICENSES 

Lux    Manufacturing    Company    Signs    First,    Others 
Are  Expected  to  Follow  Soon 

The  first  of  the  licenses  to  be  issued  by  the  General 
Electric  Company  for  permission  to  manufacture  tungsten 
incandescent  electric  lamps  under  the  Just  and  Hanaman 
patent  has  been  issued  to  the  Lux  Manufacturing  Company. 
Other  licenses  have  been  offered,  and  they  will  be  signed  as 
soon  as  the  necessary  data  can  be  obtained. 

As  was  stated  in  the  Electrical  World  for  Oct.  28,  all 
independent  lamp  manufacturers  except  the  Independent 
Lamp  &  Wire  Company,  with  which  the  General  Electric 
Company  is  in  litigation  concerning  the  Coolidge  patent 
for  a  drawn-wire  filament,  will  be  offered  a  license  on  certain 
terms.  As  was  there  explained,  these  terms,  while  they 
regulate  the  output,  still  permit  a  growth  in  proportion  to 
the  growth  of  the  market  for  incandescent  lamps. 


LARGE  ELECTRICAL  TRADE 

EXPECTED  IN  MEXICO 

Jobbers    Now    Have    Representatives    in    Important 

Cities  in  the  Interior  and  Will  Expand 

as  Conditions  Permit 

Recent  advices  from  Mexico  point  to  an  increasing  de- 
mand there  for  electrical  goods.  When  the  revolution 
broke  out  the  republic  had  a  very  satisfactory  electrical 
trade.  The  country  was  well  covered  by  salesmen  repre- 
senting the  various  supply  houses.  These  men  for  the  most 
part  were  called  in  but  are  now  again  going  out,  and  the 
latest  dispatches  state  there  are  agents  of  the  larger  sup- 
ply houses  actively  engaged  in  all  of  the  principal  cities 
of  the  interior  of  the  country.  As  conditions  permit  the 
range  of  representation  will  broaden. 

Mexican  jobbers,  however,  are  finding  difficulty  in  secur- 
ing electrical  merchandise  from  the  United  States.  It  is 
practically  impossible  to  obtain  merchandise  of  special  de- 
sign while  shipments  of  standard  goods  are  greatly  de- 
layed. Some  Mexican  jobbers  who  formerly  dealt  with  a 
limited  number  of  manufacturers  and  export  merchants  now 
find  it  necessary  to  greatly  increase  this  number  in  order 
to  obtain  a  satisfactory  stock  in  a  reasonable  time. 


NEW  PRICE  BASIS  ADOPTED 

FOR  WIRING  SUPPLIES 

Conditions   Incidental  to   Increase  in  Price  of   Raw 

Materials   Market   Necessitates   Abolition 

of  Former  Practices 

Prior  to  the  present  year,  conduit,  wire,  sockets,  switches, 
and  other  wiring  supplies,  were  bought  and  sold  on  a  price 
basis  that  corresponded  with  the  market  price  at  the  date 
of  order,  and  not  at  the  date  of  delivery,  unless  the  delivery 
price  was  lower  than  the  purchase  price  when  the  buyer  ex- 
pected the  lower  price.  Conditions,  however,  in  the  metal 
market  reached  such  a  state  of  uncertainty  that  a  new 
basis  for  prices  became  necessary. 

On  the  rising  market  the  seller,  under  the  former  prac- 
tices, would  make  no  money  owing  to  the  advance  in 
metals,  but  when  the  market  swung  back  he  would  have 
to  bear  all  of  the  losses.  As  this  became,  more  evident, 
sellers  of  wiring  supplies  began  to  refuse  quotations  on 
future  delivery.  Only  on  delivery  from  stock  would  prices 
b«>.  quoted.  The  rule  that  went  into  effect  was  that  all 
prices  should  be  as  of  date  of  delivery. 


The  manufacturer  has  found  that  he  must  buy  his  ma- 
terials and  pay  for  his  labor  this  way.  Manufacturing 
costs  are  continually  rising,  and  it  is  no  longer  safe  to 
sell  on  any  other  basis  than  delivery  date. 

The  jobber,  of  course,  is  not  faced  with  the  manufactur- 
ing problem.  If  he  is  to  keep  an  adequate  stock  then 
he  must  have  the  advantage  of  the  rising  market  in  order 
to  be  properly  protected  against  a  falling  market. 


EXCELLENT  MARKET  FOR 

HEATING  APPLIANCES 

Retailers  Have  Stocked  Heavy  on  Some  Lines  and 

Light  on  Others  Because  of  Prices  and 

Delayed  Deliveries 

In  spite  of  high  prices  the  demand  this  winter  for  heat- 
ing appliances  has  been  unprecedented  and  it  is  expected 
that  the  retail  sales  this  Christmas  will  be  greater  than 
ever.  Retailers,  it  is  believed,  have  stocked  up  well  but 
not  regularly.  By  this  it  is  meant  that  retailers  have 
stocked  heavy  on  some  lines  and  light  on  others.  To  a 
large  extent  this  has  resulted  from  manufacturing  condi- 
tions. If  it  was  possible  to  get  a  stock  of  one  item  and 
little  of  another  the  retailer  took  what  he  could.  How- 
ever, it  is  felt  that  the  price  situation  also  had  no  small 
effect  on  stocking.  Retailers  fought  shy  of  articles  that 
had  increased  to  what  was  thought  to  be  prohibitive  prices. 

Retailers,  however,  will  undoubtedly  have  little  difficulty 
in  disposing  of  these  large  stocks,  for  formerly  when  a 
customer  asked  for  a  gift  suggestion,  the  retailer  mentioned 
several  suitable  articles,  whereas,  with  a  particularly  large 
stock,  say  of  toasters,  he  will  probably  quote  one  of  these 
offhand  when  asked  for  a  suggestion. 

Those  retailers  who  have  neglected  to  lay  in  a  stock 
until  the  last  minute,  as  has  been  the  custom  of  many 
stores  in  the  past,  will  probably  now  be  too  late.  Manu- 
facturers are  months  behind  in  deliveries.  Jobbers'  stocks 
also  have  been  pretty  well  depleted. 


TAPER  SHAFTS  FOR  MOTORS 

ARE  BECOMING  STANDARD 

Change  in   Motor  Construction   Dictated  in  the  In- 
terests of  Economy  to  Both  the  Man- 
ufacturer   and    the    User 

Manufacturers  of  electrical  motors  are  coming  around 
more  and  more  to  the  use  of  taper  shafts  for  all  standard 
motors.  The  demand  for  taper  cuts,  although  now  con- 
fined for  the  most  part  to  special-purpose  machines,  is  such 
as  to  indicate  that  the  time  is  not  far  distant  when  all 
standard  motor  shafts  will  be  tapered  and  that  all  pinions,, 
couplings,  brake  disks,  chain-drive  wheels  and  pulleys  vnll 
be  provided  with  taper  bores.  A  drift  in  this  direction  will 
enable  the  manufacturer  of  motors  who  is  now  compelled 
to  make  and  stock  at  least  two  and  sometimes  three  kinds 
of  shafts  to  standardize  on  but  one.  At  present  a  large 
percentage  of  standard  motors  is  built  for  belt  drive,  and 
the  shaft  extensions  are  made  for  mounting  pulleys.  When 
these  are  sold  for  gearing  or  couplings  the  customer  is 
obliged  to  cut  off  the  shaft  to  the  proper  length  and  spe- 
cially fit  his  pinion  or  coupling. 

It  is  being  recognized  now  that  all  the  troubles,  delay 
and  expense  of  this  special  work  will  be  avoided  if  pinions, 
chain  wheels  and  couplings  were  provided  with  standard 
taper  bores.  Moreover,  if  the  manufacturer  can  make  all 
of  his  motors  with  only  one  kind  of  shaft,  and  thus  avoid 
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the  expense  and  delay  of  putting  through  motors  with 
special  shafts,  and  possibly  of  changing  shafts  and  motors 
already  completed,  and  can  put  his  motors  in  stock  with 
the  certainty  that  they  may  be  used  for  all  kinds  of  drive, 
the  resulting  economies  will  much  more  than  counterbal- 
ance the  small  extra  cost  of  making  the  taper  fit.  Besides, 
the  knowledge  on  the  part  of  the  user  that  he  can  obtain 
from  stock  motors  which  are  suitable  for  any  kind  of  drive 
which  he  desires  to  use;  that  he  will  not  be  obliged  to  wait 
until  motors  with  special  shafts  can  be  made;  and  that  he 
can  use  his  motors  interchangeably  for  different  drives  and 
have  no  difficulty  in  removing  pulleys,  gears,  etc.,  will  un- 
doubtedly stimulate  the  sale  of  motors  for  all  kinds  of 
electric  drives. 

Some  objection  has,  of  course,  been  raised  to  the  use  of 
taper  shafts  because  of  the  supposedly  high  cost  of  making 
the  taper  and  the  difficulty  of  obtaining  pulleys,  couplings, 
etc.,  from  manufacturers  of  those  articles.  Those  manu- 
facturers who  have  gone  into  this  matter  find  that  with 
suitable  tools,  which  are  not  expensive,  the  labor  cost  is 
not  very  great.  In  fact,  a  taper  can  be  turned  on  the  end 
of  a  2-in.  shaft,  including  cutting  the  thread  and  the  nut 
on  the  end  of  the  shaft,  complete  with  washer,  for  approxi- 
mately 50  cents.  The  manufacturers  of  pulleys  will,  of 
course,  furnish  taper-bore  pulleys  for  the  same  price  as 
those  having  straight  bores  if  the  demand  for  them  is  great 
enough.  The  movement,  most  manufacturers  feel,  will  be 
gradual,  but  inevitable. 


COPPER  WIRE  BASE  PASSES 

THE  FORTY-CENT  MARK 

Factories  Sold  Out  Well  Into  1917 — Prompt  Delivery 

at  a  Premium  and  Hard  to  Obtain 

in  Any  Event 

It  was  reported  early  in  the  week  that  copper  wire  base 
could  be  obtained  in  limited  quantities  for  1916  delivery 
at  40  to  41  cents.  The  price,  however,  was  nominal,  each 
sale  having  its  own  quotation.  For  January  shipments 
quotations  of  39.75  cents  are  being  made  and  37  cents  for 
March,  all  quotations  f.o.b.  factory. 

Practically  all  mills  are  sold  out  to  Feb.  1  and  ^  some  as 
far  in  advance  as  July  1,  1917.  For  this  reason,  it  is  very 
difficult  to  obtain  prompt  deliveries,  and  even  if  poss-ible 
to  get  them  they  command  a  premium  of  1  cent  to  1.5  cents. 

On  Monday  copper  was  quoted  at  34  cents  for  1916  de- 
livery in  a  very  strong  market.  Prices  for  1917  delivery 
sloped  off  from  this  mark  but  did  not  go  below  30  cents, 
the  quotation  for  last  quarter  delivery. 

Buyers  will  therefore  enter  the  December  market  with 
the  metal  around  35  cents  and  with  practically  none  to  be 
had  except  that  held  for  better  prices  by  speculators. 

Since  iron  and  steel  are  advancing  also  and  labor  is  re- 
ceiving more  and  more  money,  it  seems  almost  certain 
that  another  advance  will  have  to  go  into  effect  all  along 
the  line  of  electrical  manufacture.  Some  electrical  manu- 
facturers, it  is  known,  are  looking  forward  to  the  new 
year's  bringing  better  conditions,  but  such  opinion  is  not 
shared  generally.  It  is  probable,  however,  that  price  in- 
creases have  been  held  up  in  a  hope  that  the  new  year 
would  ameliorate  conditions  somewhat. 


TRADE  ACCEPTANCES  ARE 

RAPIDLY  GAINING  FAVOR 

Electrical  Jobbers  Now  Selling  Merchandise  to  Trade 

on  That  Basis — Advantages  of  System 

to  the  Industry 

More  than  one  electrical  jobber  is  now  using  the  trade 
acceptance  credit  system  to  advantage  with  the  electrical 
contractor  and  dealer.  Those  who  use  the  system  report 
that  it  is  very  satisfactory  and  far  superior  to  the  old  open 
book-account  system. 

The  jobbers  using  trade  acceptances  instead  of  extend- 
ing credit  under  open  accounts  have  found  it  possible  to 
obtain  more  liberal  terms  at  the  bank  and  therefore  have 
been  able  to  carry  more  stock.  This  has  proved  to  be 
more  than  an  ordinary  advantage  during  the  past  twelve 


months   when    the    stock   of  wiring   supplies    kept   on   hand 
by  jobbers  was  double  that  of  normal  times. 

In  explaining  the  system  to  contractors  and  dealers  the 
jobbers  point  out  (1)  that  the  buyer  who  is  not  in  a  posi- 
tion to  take  cash  discounts  will  by  accepting  his  debts  be 
better  able  to  compete  with  the  cash  buyer;  (2)  that  the 
trade  acceptance  by  showing  on  its  face  that  the  obliga- 
tion is  made  for  a  purchase  of  goods  establishes  rather 
than  reflects  on  the  acceptor's  credit;  (3)  that  the  contrac- 
tor by  giving  a  negotiable  evidence  of  indebtedness  to  the 
jobber  shows  his  good  faith  and  by  meeting  his  obligation 
improves  his  credit,  and  (4)  that  by  the  training  in  paying 
on  a  certain  date  the  contractor  will  become  a  more  care- 
ful and  intelligent  buyer  and  will  increase  his  profits  ac- 
cordingly. 


RECORD  EXPORTS  OF 

INSULATED  WIRE  AND^ CABLE 

Value  of  Electrical  Merchandise  Shipped  Abroad  in 

September  Was  $3,491,217,  Making  a  Total 

of   $27,019,840    for    the    First    Nine 

Months  of  1916 

Exports  of  electrical  merchandise  manufactured  in  the 
United  States  amounted  during  September  last  to  .$3,491,- 
217,  in  comparison  with  $2,262,291  in  September,  1915. 
September  thus  stands  next  to  August  as  the  largest  elec- 
trical export  month  on  record  so  far  as  total  value  is 
concerned.  Outside  of  insulated  wire  and  cable,  and  of 
miscellaneous  merchandise,  however,  the  September  figures 
were  but  a  few  dollars  greater  than  those  for  September, 
1915.  In  both  insulated  wire  and  cable  and  miscellaneous 
supplies  the  September  exports  were  record  breaking. 

Prior  to  September,  exports  of  insulated  wire  and  cable 
had  never  reached  the  half-million  mark.  The  September 
figures  were  $513,946.  Miscellaneous  merchandise  was  ex- 
ported during  September  to  the  value  of  $1,924,295,  or  over 
$1,000,000  more  than  during  September,  1915. 

Nine  Months 
September  Ended  September 

Articles  1915  1916  1915  1916 

Batteries $123,377         $157,051         $987,378      $1,331,054 

Generators     109,990  108,453        1,559.513        1,129,87? 

Fpps    33,193  23.593  263.914  255.231 

Insulated     wire     and 

cables 318,478  513,946        2,082,778        3.012,318 

Interior  wiring  sup- 
plies, etc..  includ- 
ing fixtures    57,871  71.840  663,037  646.624 

Arc  lamps    397  982  17,242  12,946 

Carbon  filament 

lamps     7,041  7,577  104,461  71,606 

.Metal  filament 

lamps    118,464  86,503  539,059        1,066.601 

Meters  and  other 
measuring  instru- 
ments       51,044  85  395  447.281  624,242 

Motors    417,375  327,727        2,461,000        3.465,002 

Telegraph  instruments 
(including  wireless 
apparatus)     5,681  10.671  80,364  120,761 

Telephones     37,180  39,933  720,100        1,217,793 

Transformers     76,433  103,251  451,663  801.935 

All   other    906,767        1,924,295        6.862,160      13,263,855 

Total      $2,262,291      $3,491,217   $17,239,950   $27,019,840 

There  was  a  falling  off  in  September  of  tungsten  lamp 
exports  and  of  motor  exports.  In  the  former  line  the  for- 
eign demand  has  been  large,  but  although  domestic  facto- 
ries are  now  working  at  maximum  production  the  home 
market  is  in  a  position  to  absorb  more  than  the  factories 
can  turn  out. 

For  the  first  nine  months  of  the  current  year  the  exports 
of  electrical  goods  were  $27,019,840,  as  compared  with 
$17,239,950  during  the  corresponding  period  of  1915.  With 
the  exception  of  miscellaneous  equipment  and  tungsten 
lamps,  it  is  doubtful  if  the  1916  exports  will  be  as  large 
as  those  in  1915  and  previous  years.  Exports  of  genera- 
tors, fans,  interior-wiring  supplies,  arc  lamps  and  carbon 
lamps  were  less  in  value.  The  others  are  greater  in  value, 
but  if  the  greatly  increased  cost  of  labor  and  metals  has 
found  expression  in  export  prices  then  the  foreign  sales 
are  running  behind  former  years. 

Based,  however,  on  the  figures  in  the  accompanying  table, 
which  was  compiled  by  the  Bureau  of  Foreign  and  Domestic 
Commerce,  the  1916  electrical  exports  should  reach  a  total 
of  over  $36,000,000. 
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William  J.  Hammor,  consultiiip:  electrical  engineer,  aii- 
nouiu-es  the  removal  of  his  office  to  r^r^  Liberty  Street,  New 
York   City. 

The  Elliott -Tarker  Electric  Company  of  Cleveland,  Ohio, 
has  tiled  plans  with  the  city  buildinf;  department  for  a  new 
four-stoiy  addition  to  its  factory  on  Hamilton  Avenue. 

The  Rosenthal  Electrical  Laboratory  of  Camden,  N.  J., 
has  announced  the  development  of  new  insulated  and  special 
vacuum  electrodes  for  violet  ray  high  frequency  work. 

Ashley  V.  Peck,  formerly  construction  engineer  for  the 
Nash  Motors  Company,  has  accepted  a  position  with  the 
Arnold  Company,  engineers  and  constructors,  105  South  La 
Salle  Street,  Chicago,  111.,  as  new-business  representative. 

Arthur  V.  Farr,  who  for  the  last  three  years  has  been 
advertising  manager  of  the  S.  K.  F.  Ball  Bearing  Com- 
pany, Hartford,  Conn.,  has  accepted  the  position  of  sales 
manager  of  the  Hess  Steel  Corporation  of  Baltimore,  Md. 

Electric  Cable  Company,  122  South  Michigan  Avenue, 
Chicago,  111.,  announces  the  opening  of  a  Chicago  ware- 
house with  a  complete  stock  of  "Ecco"  insulated  wires  and 
cables,  and  is  now  prepared  to  make  prompt  shipments 
of  all  sizes  from  this  point. 

Increase  in  Simplex  Prices. — Another  increase  in  the 
prices  of  Simplex  toasters  and  heating  pads  went  into  effect 
on  Nov.  16.  This  is  the  first  increase  in  the  price  of  Sim- 
plex pads  this  year.  Prices  on  other  heating  appliances 
were  advanced  in  September,  including  the  price  of  the 
toasters. 

Moore  Steam  Turbine  Company. — In  describing  the  single 
and  multi-stage  steam  turbines  made  by  this  company  on 
page  1018  of  the  Nov.  18  issue  of  the  Electrical  World 
the  statement  was  made  that  steam  turbines  in  sizes  from 
1  to  5000  hp.  are  now  being  manufactured  by  the  company 
at  Wellsville,  N.  Y.  This  is  incorrect,  as  this  company 
manufactures  turbines  only  in  sizes  up  to  1000  hp. 

The  Union  Electric  Company  of  Pittsburgh,  Pa.,  has  been 
appointed  exclusive  selling  agent  in  the  United  States  for 
"Duraline,"  which  is  a  lamp  coloring  that  is  weatherproof, 
heatproof  and  waterproof  and  gives  a  transparent  effect.  It 
is  made  in  all  standard  shades  and  colors,  which  it  is  claimed 
will  not  fade  or  darken.  Lamps  may  be  colored  by  Immer- 
sion in  a  cold  solution  of  this  coloring  and  only  about  three 
or  four  minutes  are  required  for  the  lamps  to  dry. 

Nehring  Electrical  Works,  DeKalb,  111.,  has  been  recently 
incorporated  under  the  laws  of  the  State  of  Illinois  for 
$100,000,  with  the  following  officers:  President  and  gen- 
eral manager,  Paul  A.  Nehring;  vice-president,  E.  C.  Chand- 
ler; treasurer,  L.  E.  Peck,  and  secretary  H.  Miller.  The 
company  manufactures  weatherproof  wire  and  cable,  and 
will  manufacture  special  machinery  for  insulated-wire 
plants.  The  company  is  even  running  at  full  daytime 
capacity,  and  is  arranging  to  begin  running  a  night  shift 
soon. 

Westinghouse  Automatic  Stokers  with  Auxiliary  Equip- 
ments for  Japan. — Twenty-seven,  new  type,  forced  draft, 
high  reserve  capacity  stokers  of  the  underfeed  type  have 
been  sold  by  the  Westinghouse  Electric  Export  Company  of 
East  Pittsburgh,  Pa.,  for  service  in  Japan.  The  stokers  are 
for  use  with  600  hp.  boilers.  Twenty  of  them  were  sold  to 
the  Osaka  Electric  Light  Company,  two  to  the  Negoia  Elec- 
tric Light  Company,  and  five  to  the  Imperial  Steel  Com- 
pany. The  orders  also  included  engines  for  operating  the 
stokers,  turbine  and  motor-driven  forced  draft  fan  units, 
controllers,  and   other  auxiliaries. 

Lefifel  Wheels  for  Small  New  England  Developments. — 
James  Leffel  &  Company,  Boston,  Mass.,  have  received  a 
number  of  contracts  for  the  rehabilitation  of  a  number  of 
the  smaller  New  England  water  powers.  The  contracts  are 
all  for  vertical  units  designed  to  work  under  very  low  heads 
and  direct  connected  to  generators.  The  following  con- 
tracts are  announced:  Great  Barrington  (Mass.)  Electric 
Light  Company,  two  250-hp.  10-ft.  head;  Winchendon 
(Mass.)  Electric  Light  Company,  two  200-hp.,  18-ft.  head; 
Howland  (Me.)  Pulp  &  Paper  Company,  two  1050-hp.  20-ft. 
head;  Twin  States  Gas  &  Electric  Company,  Dover,  N.  H., 
three  670-hp.,  22-ft.  head  and  two  400-hp.  units. 


Western    Electric    Agency    in    New    Quarters. — The    New 

England  headquarters  of  the  Western  Electric  Company 
have  been  located  at  .'J85  Summer  Street,  Boston,  Mass.,  the 
company  having  recently  occupied  a  new  building  for  its 
exclusive  use,  thus  combining  the  functions  of  salesroom, 
warehouse  and  district  office.  More  than  two  acres  of  floor 
space  are  provided  and  the  establishment,  which  will  in- 
clude extensive  storage  facilities  for  telephone  and  other 
electrical  apparatus,  requires  three  stories  and  a  basement 
in  a  building  situated  in  the  newest  industrial  district  of 
Boston,  within  easy  walking  distance  of  the  South  Station. 
W.  F.  Abely  is  New  England  sales  agent  of  the  Western 
Electric  Company. 

Westinghouse  Electric  Grants  Employees  a  Bonus. — An- 
nouncement has  been  made  by  the  Westinghouse  Electric 
&  Manufacturing  Company  of  an  extension  of  its  present 
bonus  system  to  include  salaried  and  office  employees  on 
hourly  rates  by  which  they  will  receive  a  bonus  of  8  per 
cent  of  their  salary  each  month,  providing  their  total  ex- 
cusable time  absent  and  late  during  the  month  does  not 
exceed  six  hours  incurred  on  not  more  than  three  occasions. 
An  additional  4  per  cent  will  be  given  each  month  to  the 
employee  who  has  not  lost  any  time  from  work  during  the 
month  through  absence  or  tardiness,  those  affected  being 
thus  enabled  to  obtain  an  increase  in  earnings  of  12  per 
cent  for  a  100  per  cent  attendance.  Several  thousand  em- 
ployees in  the  Pittsburgh  district  are  benefited  by  the 
granting  of  the  bonus. 

Farm  Lighting  Equipment  for  Chili. — Lieut.  Carlos 
Bowen,  Chilean  Navy,  is  in  the  United  States  for  the  pur- 
pose of  obtaining  information  from  the  principal  electrical 
manufacturers  in  regard  to  electric  light  installation  for 
isolated  farms  in  the  United  States,  with  a  view  toward 
the  application  of  farm  lighting  in  Chili.  At  present  coun- 
tries of  South  America,  according  to  Lieut.  Bowen,  burn 
oil  and  kerosene  lamps  on  their  farms,  unless  the  pro- 
prietors are  large  farmers  and  enthusiastic  men  of  in- 
dustrial progress.  The  principal  reason  for  this  condition 
has  been  the  poor  information  available  in  regard  to  electric 
lighting  and  power  for  such  use,  this  being  considered  highly 
expensive.  Lieut.  Bowen  is  at  present  located  at  the  Coast 
Artillery  School,  Fort  Monroe,  Va. 

Canadian  Trade  Index. — Its  close  touch  with  the  indus- 
trial developments  in  Canada  gives  the  Canadian  Manufac- 
turers' Association  exceptional  opportunities  to  make  its 
annual  trade  index  a  dependable  list.  In  the  1916  edition 
several  new  features  have  been  added,  among  them  a  con- 
tinuous alphabetical  list  giving  the  name  and  address  of 
every  manufacturer  appearing  in  the  classified  section,  to- 
gether with  the  various  lines,  export  representatives  and 
other  useful  information,  and  a  French  index  of  headings 
which  has  been  supplemented  by  the  addition  of  English 
headings.  The  price  of  the  book  is  $5.  It  is  published  by 
the  Canadian  Manufacturers'  Association,  1404  Traders 
Bank  Building,  Toronto,  Canada.  Alex.  Marshall,  manager 
of  the  commercial  intelligence  department  of  the  Canadian 
association,  is  editor  of  the  trade  index. 


NEW  YORK  metal  MARKET  PRICES 

, Nov.  21 ^         ^ — Nov.    27 s 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid         Asked 

£         s       d  £         s       d 

London,    standard   spot 144        0        0  147        0        0 

rrime   Lake    33.50       to  34.00t  33.50  to  34. OOf 

Electrolytic     33.50       to  34.00t  33.75  to  34.25t 

Casting    32.50      to  32.75t  32.25  to  32. 50f 

Copper  wire  base 39.75t  40. OOf 

Lead     7.00  7.00 

.Xickel     50.00  50.00 

Sheet  zinc,   f.o.b.  smelter 19.00  21.00 

Spelter,    spot    12.42y2  to  12.67%  13.05  to  13.30 

Tin.   straits 45.25  45.50 

.\luminum.  98  to  99  per  cent...    .".8.00       to  60. OOf  58.00  to  60. OOf 

OLD  METALS 

Heavy  copper   and   wire 25.00       to  26.001  23.00  to  29. OOt 

Brass,   heavy    14.50       to  15. OOt  16.00  to  IT.OOf 

Brass,    light" 11.00       to  11.50t  12.50  to  13. OOt 

Lead,   heavv    5.87Jito    6.12%!  6.25  to    6.50t 

Zinc,    scrap   7.75       to    8. OOf  8.50  to    9. OOt 

COPPER  EXPORTS 
Total  tons  to  Nov.  27 17,563 

fNominal. 
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Corporate  and  Financial 

Great    Western    Power    Company,   San    Francisco,    Cal. — 

The  Railroad  Commission  has  issued  an  order  authorizing 
the  Half  Moon  Bay  Light  &  Power  Company  to  sell  to  the 
Great  Western  Power  Company  its  business,  franchise  and 
assets  for  $47,500.  The  system  consists  of  an  11,000-volt 
transmission  line  24  miles  long,  extending  from  Daly  City 
to  1  mile  south  of  Half  Moon  Bay,  together  with  12  miles 
of  distribution  lines,  transformers,  etc.  Energy  for  this 
system  is  purchased  from  the  City  Electric  Company,  a 
subsidiary  of  the  Great  Western  Power  Company  of  Cali- 
fornia. The  Half  Moon  Bay  company  has  220  consumers. 
Its  total  authorized  capital  stock  issue  is  $100,000,  of 
which  $84,400  is  out.standing. 

Indiana  Power  &  Water  Company,  Bloomfield,  Ind. — An 

issue  of  $200,000  first  mortgage  sinking  fund  6  per  cent 
sold  bonds  dated  Sept.  1,  1916,  and  due  Sept.  1,  1936,  is 
being  offered  at  par  and  interest. 

Massillon  (Ohio)  Electric  &  Gas  Company. — The  company 
has  completed  arrangements  to  refund  its  present  prac- 
tically closed  first  mortgage  bond  issue,  in  the  authorized 
principal  amount  of  $500,000  maturing  in  1948,  with  a  new 
one  of  $2,000,000  authorized  amount,  to  mature  in  1956. 
The  new  issue  will  be  secured  by  a  first  mortgage  on  all 
the  property  of  the  company.  The  Ohio  Public  Utilities 
Commission  has  authorized  the  issuance  immediately  of 
$540,000  (more  or  less)  of  the  bonds,  suflficient  to  effect 
the  retirement  of  the  present  first  mortgage  issue,  also  per- 
mitting the  company  to  sell  $125,000  of  6  per  cent  cumu- 
lative preferred  stock,  which  will  make  the  outstanding 
amount  of  the  preferred  $250,000.  The  present  earnings 
of  the  company  are  equivalent  to  four  times  the  interest 
requirements  of  the  new  bonds,  leaving  a  balance  equal  to 
over  five  times  the  preferred  dividend.  The  growth  of  busi- 
ness of  the  company  has  been  so  great  as  to  make  neces- 
sary such  financial  arrangements  as  would  provide  for  the 
required  plant  extensions  now  and  in  the  future,  and  the 
present  financing  will  supply  this  need. 

Spokane  (Wash.)  Heat,  Light  &  Power  Company. — An  is- 
sue of  $1,000,000  of  6  per  cent  first  mortgage  notes,  dated 
Aug.  1,  1916,  and  due  Aug.  1,  1919,  is  being  offered  at  par 
and  interest. 

Wagner  Electric  Manufacturing  Company,  St.  Louis,  Mo. 
— A  meeting  of  the  stockholders  will  be  held  on  Jan.  8  for 
the  purpose  of  voting  on  the  proposal  to  increase  the  capital 
stock  from  $2,000,000  to  $5,000,000.  A  portion  of  the  new 
shares  as  may  be  determined  upon  by  the  board,  based  upon 
the  surplus  shown  by  the  annual  balance  sheet,  is  to  be 
paid  up  for  surplus  account,  and  distributed  to  stockholders 
pro  rata  with  their  holdings.  A  portion  of  the  new  shares, 
not  to  exceed  3000  shares,  is  to  be  sold  to  employees  of  the 
company  at  not  less  than  $100  a  share,  and  the  proceeds, 
at  the  discretion  of  the  directors,  distributed  to  the  stock- 
holders of  record  in  the  form  of  extra  cash  dividends.  The 
balance  of  the  new  shares  is  to  be  hereafter  sold  from  time 
to  time  to  shareholders  pro  rata,  at  par,  or  distributed  in 
the  form  of  stock  dividends,  as  the  future  working  capital 
requirements  of  the  company  will  make  necessary  or  permit. 


New  Utility  and  Industrial  Gompanies 

The  North  Side  Battery  Electric  Company  of  New  York, 
N.  Y.,  has  been  incorporated  by  J.ohn  F.  Hanudel,  John  A. 
Hanudel  and  L.  M.  Hanudel  of  Flushing,  N.  Y.  The  com- 
pany is  capitalized  at  $10,000. 

The  Universal  Power  &  Promotion  Company  of  Philadel- 
phia, Pa.,  has  been  incorporated  with  a  capital  stock  of 
$100,000  to  operate  railways.  The  incorporators  are:  I. 
F.  P.  Taylor,  Samuel  Broadbent  and  C.  A.  A.  P.  Taylor, 
all  of  Philadelphia,  Pa. 

The  St.  Elmo  Electrical  Company  of  Chattanooga,  Tenn., 
has  been  incorporated  by  W.  A.  Jewell,  J.  W.  Lawless, 
Thomas  Burns  and  James  Harrington.  The  company  is 
capitalized  at  $2,000  and  proposes  to  deal  in  and  install 
electrical  equipment  and  apparatus. 

The  United  Cable  Conductor  &  Manufacturing  Company 
has  been  incorporated  with  a  capital  stock  of  $100,000  by 


Herbert  E.  Latter  and  Norman  P.  Coffin  of  Wilmington, 
Del.  The  company  proposes  to  manufacture  a  solderless 
electrical  cable  connector  and  specialties. 

The  Bush  Electric  Corporation  of  San  Francisco,  Cal.,  has 
been  chartered  with  a  capital  stock  of  $25,000  to  deal  in 
electric  therapeutic  X-ray  and  accessory  apparatus.  The 
incorporators  are:  H.  J.  Ingersoll,  William  O.  Eddy,  W.  G. 
Hargis,  Jr.,  George  L.  Bush  and  L.  C.  Shingle. 

The  United  States  Electric  Cienerator  Company  of  Provi- 
dence, R.  I.,  has  been  chartered  with  a  capital  stock  of 
$200,000  to  manufacture  and  deal  in  electric  batteries,  gen- 
erators, etc.  The  incorporators  are:  Arthur  P.  Manches- 
ter and  Eli  A.  Wilcox  of  Providence,  R.  1.,  and  Harry  M. 
Spooner  of  Cranston,  R.   I. 


Trade  Publications 

Switches. — The  Detroit  Fuse  &  Manufacturing  Company, 
Detroit,  Mich.,  has  prepared  a  leaflet  descriptive  of  Square 
D  inclosed  switches. 

Coffee  Filters.— The  Silex  Company,  45  High  Street,  Bos- 
ton, Mass.,  has  recently  sent  out  several  bulletins  descrip- 
tive of  its  electrical  coffee  filter. 

Pumps. — The  Hill  Pump  Company  of  Anderson,  Ind.,  has 
recently  prepared  an  attractive  folder  entitled,  "Electric 
Pression,"  descriptive  of  its  pumps  for  home  use. 

Footlights. — The  Universal  Electric  Stage  Lighting  Com- 
pany, 240  West  Fiftieth  Street,  New  York  City,  has  pre- 
pared bulletin  DF  descriptive  of  Kliegel  disappearing  foot- 
lights. 

Line  Material.— The  Specialty  Device  Company,  112-114 
West  Third  Street,  Cincinnati,  Ohio,  has  issued  three  leaf- 
lets descriptive  of  its  anchors,  augers  and  guy-wire  pro- 
tectors. 

Rectifiers.  —  The  Electric  Converter  Company,  840-846 
Dorr  Street,  Toledo,  Ohio,  has  prepared  an  illustrated  book- 
let descriptive  of  its  Little  Giant  Rectifier  for  charging  au- 
tomobile  batteries. 

Steam  Turbines. — The  Moore  Steam  Turbine  Corporation 
of  Wellsville,  N.  Y.,  has  recently  distributed  illustrated  bulle- 
tin No.  1  descriptive  of  its  single  and  multi  stage  steam  tur- 
bines and  reduction  gears. 

Reflectors.— "Eye  Comfort,"  the  October  number  of  the 
new  loose-leaf  form  of  house  organ  of  the  National  X-Ray 
Reflector  Company,  235  West  Jackson  Boulevard,  Chicago, 
has  recently  been  received. 

Starters  and  Controllers. — The  Jewell  Electric  Company, 
Munsey  Building,  Baltimore,  Md.,  has  issued  a  bulletin  de- 
scriptive of  its  automatic  starters  and  controllers  for  electric 
motors,  both  alternating  and  direct  current. 

Cutting  Oflf  Machines. — The  Newton  Machine  Tool  Works, 
Inc.,  Twenty-third  and  Vine  Streets,  Philadelphia,  Pa.,  has 
issued  catalog  No.  51  descriptive  of  its  cold  saw  cutting  off 
machines.  This  catalog  is  well  illustrated  and  has  been 
carefully  prepared. 

Lighting  Fixtures. — The  Pettingell-Andrews  Company, 
Pearl  Street  and  Atlantic  Avenue,  Boston,  Mass.,  has  re- 
cently distributed  a  new  catalog  of  fixtures  comprising  the 
specially  designed  selection  of  thoroughly  efficient  lighting 
units  to  be  encountered  in  its  recently  inaugurated  com- 
mercial and  industrial  lighting  department. 

Railway  Supplies. — Circular  No.  1006  has  recently  been 
distributed  by  the  railway  and  lighting  department  of  the 
Westinghouse  Electric  &  Manufacturing  Company  and  has 
for  its  subject  "Joe  and  the  General  Manager  of  the  A.  E. 
R.  A.  Convention."  This  circular  contains  comments  on 
the  exhibits  of  this  year  at  the  recent  convention  held  in 
Atlantic  City. 

Grinding  Wheels. — Catalog  No.  9  descriptive  of  Star 
grinding  wheels  has  been  issued  by  the  Star  Corundum 
Wheel  Company  of  Detroit,  Mich.  This  100-page  book  de- 
scribes grinding  wheels  as  they  are  made  by  three  dis- 
tinct processes,  that  is,  vitrified,  silicate  and  elastic,  a 
brief  description  of  each  being  given  in  the  book.  This 
company  has  also  issued  a  safety  code  for  the  use  and 
care  of  abrasive  wheels. 
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New  En^lund 


M.\Nl'UKSTKl{.  N.  II.  Slips  liaVf  lietMi 
takiMi  l>.\  till'  Mam-lu-sUT  Traction  i»i  I^ikIu 
C'oiiip;"i.\'  lor  tlu"  construction  of  a  new 
dam  at  Gpi'kR's  Falls,  lid  ft.  below  tin-  olil 
dam. 

C.AYSVILLK,  VT.^  The  (_;a,\sville  IJ^lit 
ii  lower  Company  is  ])lanninK  to  extend 
its  electric  tratusmission  linu  to  Harnard 
NMlhiKc,  to  supiJly  electrical  service  in  thai 
\illane  and  to  farmer.s  along  the  route. 

IIAWKIOSHUUV,  VT. — The  Kiordon  Pulp 
&  I'aper  Company  contemplates  building  an 
addition  to  its  boiler  house,  to  cost  about 
$30,000. 

NOKTU  .\1)AMS,  M.\SS. — Kunils  have 
been  appropriated  by  the  City  Council,  it 
is  reported,  for  a  new  street-lightinK  sys- 
tem. 

IJUIDGKPOKT.  CONN.  —  The  United 
Illuminating  Company  is  installing  a  7500- 
kw.  Curtis  turbo-generator  set  with  au.x- 
iliaries,    boilers   and   Taylor   stokers. 

BRISTOL,,  CONN. — The  installation  of  a 
new  street-lightin£  sytom  in  the  business 
section  of  the  city  is  being  agitated  by  the 
Chamber  of  Commerce. 

iOAST  HARTFORD,  CONN. — A  proposal 
has  been  submitted  to  the  Board  of  Com- 
missioners by  the  Hartford  Electric  Light 
Company  for  extensions  to  the  local  street- 
lighting    sjstem. 

VVATICRBURY,  CONN.  —  The  United 
Light  t^  Water  Company  of  Waterbury,  it 
is  reported,  contemplates  the  construction 
of  a  power  plant  at  Devon,  Conn.,  to  cost 
about  $1,000,000.  The  proposed  plant  will 
generate  electricity  for  a  large  part  of 
the    Naugatuck   Valley. 


Construction 

News  (  f  rrojecls.  I'lan.s.  Hids  and  Coii- 
Iracls.     Notes  on  Work  I'lider  Way 


Middle  Atlantic 

AKRON,  N.  Y. — Extensive  improvements 
are  contemplated  to  the  plant  of  the  Ameri- 
can Gypsum  Company,  including  equipping 
the  entire  plant  for  electrical  operation. 

ALBANY.  N.  Y. — The  Albany  Southern 
Railroad  Company  is  planning  to  build  an 
extension  of  its  railway  to  Troy.  James  E. 
Hewes  of  Rensselaer  is  general  manager. 

BROOKLYN,  N.  Y'. — Bids  will  be  re- 
ceived by  A.  Woods,  police  commissioner, 
at  the  boolfkeeper's  office,  lieadquarters  of 
the  Police  Department.  240  Centre  Street. 
New  Y'ork,  for  furnishing  and  installing 
electric-lighting  and  wiring  system  and  fix- 
tures at  the  144th,  14.5th,  153d,  158th  and 
H)2(l  precinct  station  houses  in  the  borough 
of  Brooklyn.  Plans  and  specifications  may 
be   obtained   at  the  above  office. 

NEW  Y'ORK,  N.  Y. — The  Public  Service 
Commission  has  approved  the  aw-ard  of  the 
contract  of  the  New  York  Municipal  Rail- 
way Corporation  to  the  G.  E.  Engineering 
Company  of  New  York  City,  for  furnishing 
tunnel  lighting,  station  lighting,  heating  and 
ventilating  systems  in  the  Broadway  and 
Canal  Street  subways,   at  $116,702. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  the  Department  of  Public  Chari- 
ties, tenth  floor.  Municipal  Building.  Man- 
hattan, until  December  4,  under  Contract 
4,  for  necessary  electrical  work  in  connec- 
tion with  the  removing  of  laundry  machin- 
ery now  in  laundry  buildings  at  the  City 
Hospital  and  the  New  Y'ork  City  Home,  and 
relocating  same,  together  with  certain  new 
machinery  in  the  laundry  building.  Metro- 
politan Hospital,  Blackwell's  Island.  Blank 
forms  and  further  information  may  be  ob- 
tained at  the  above  office. 

OSWEGO,  N.  Y. — The  Public  Service 
Commission  has  given  its  approval  of  the 
extension  of  the  franchise  of  the  People's 
Gas  &  Electric  Company  of  Oswego  through 
the  town  of  Sterling  and  the  village  of  Fair 
Haven,  a  distance  of  9  miles. 

ROCKVILLE  CENTRE,  N.  Y. — The  Vil- 
lage Board  is  considering  the  question  of 
purchasing  a  new  generator  and  engine  for 
the  municipal  electric-light  plant. 

nOSSIE,  N.  Y. — The  installation  of  an 
electric-light  and  power  plant  in  Rossie  is 
under  consideration.  Negotiations,  it  is  re- 
ported, are  under  way  for  the  purchase 
of  the  old  grist  mill  and  old  saw  mill,  with 
a  view  of  establishing  a  pov/er  plant. 

WILTON,  N.  Y. — The  local  power  station 
of  the  Hudson  Valley  Railway  Company  of 
Glen  Falls  was  destroyed  by  fire  on  Nov.  21, 
causing  a  loss  of  about  $20,000.  Work  will 
begin  at  once  on  the  reconstruction  of  the 
plant. 

ERIE.  PA. — Plans  are  being  considered 
for  the  installation  of  an  ornamental  street- 
lighting  system  on  State  Street  from  North 
Park  Row  to  Fourth  Street.  Property  own- 
ers below  Fourth  Street  are  circulating  a 
petition  for  an  extension  of  the  new  sys- 
tem to  the  dock,  and  business  men  of  State 
Street  south  of  the  post  office  are  also 
interested.     The  proposed  plan  provides  for 


the  business  men  to  pay  the  entire  cost  of 
the  installation  and  the  city  to  pay  for  the 
maintenance. 

LIO.MOV.NIO,  PA. — The  United  Electric 
Companx  of  Lemoyne  has  Hied  an  amend- 
ment to  its  charter  increasing  the  cai)ital 
dock  from  $103,500  to  $1,000,000,  the  i)ro- 
cecds  to  be  used  to  take  up  outstanding 
Indebtedness  and  for  proposed  construction 
work. 

PHILADELPHIA,  PA. — The  Eagle  Ice  & 
Coal  Company  contemplates  building  an  ad- 
dition to  its  engine  room  on  Fifty-seventh 
Street. 

PHILADELPHIA,  PA. — The  Keystone 
Spinnin.i;  Mills  Company  is  planning  to  erect 
an  addition  to  power  plant  at  its  factory 
on  North  Second  Street,  to  cost  about 
$30,000. 

PHILADELPHIA,  PA. — The  Philadelphia 
IClecti'ic  Comi)any  will  install  500  new  street 
lamps  authorized  by  the  City  Council.  This 
.•vddition  will  make  a  total  of  16,000  lamps 
operated  by  the  company  for  the  city  at  an 
annual  cost  of  $1,500,000. 

TOPTON,  PA. — At  the  election  held  Nov. 
7  tiie  proposal  to  issue  $23,000  in  bonds  for 
electric-light  plant  and  improvements  to 
waterworks   was  defeated. 

NEWARK.  N.  J.^ — Upon  recommenda- 
tion of  Commissioner  Gillen  the  Board  of 
Works  is  considering  further  plans  for  the 
erection  of  a  municipal  electric-light  and 
power  station  in  conjunction  with  the  pro- 
posed garbage  disposal  plant  on  Elizabeth 
Avenue.  The  proposed  incinerator  plant 
will  have  a  capacity  of  about  300  tons  and 
will  cost  about  $300,000. 

NEWARK.  N.  J. — Percy  B.  Taylor,  con- 
sulting engineer,  has  submitted  a  report 
to  the  Board  of  Freeholders  recommending 
improvements  and  extensions  to  the  power 
station  at  Overbrook  Hospital,  to  cost  about 
$()(), 270.  The  proposed  work  includes  the 
installation  of  two  150-hp.  boilers,  a  gen- 
erator, underground  piping  to  be  installed 
In  tunnels,  and  a  vacuum  return  system 
installed   in  the  heating  plant. 

NEWTON,  N.  J. — The  Newton  Electric  & 
Gas  Company,  recently  incorporated  with  a 
capital  stock  of  $500,000,  has  applied  to  the 
Board  of  Public  Utility  Commissioners  for 
permission  to  issue  bonds  to  provide  funds 
for  proposed  extensions  and  improvements. 
TRENTON.  N.  J. — The  Bell  Telephone 
Company  contemplates  extensions  to  its 
local  aerial  cable  system,  to  cost  about 
$44,000. 

HIGHLANDTOWN,  MD. — The  Shawnini- 
gan  Electro-Products  Company,  U.  S. 
Fidelity  &  Guaranty  Building,  Baltimore, 
contemplates  an  addition  of  another  unit  to 
its   plant    in   Highlandtown. 

HYATTSVILLE,  MD. — The  installation  of 
a  municipal  electric-lighting  plant  in 
Hyattsville   is  under  consideration. 

MORGANTOWN,  W.  VA. — William  E. 
Glasscock,  receiver  for  the  Morgantown  & 
Wheeling  Railway  Company,  has  petitioned 
the  Monongalia  County  circuit  court  for 
permission  to  complete  the  electric  railway 
of  the  company  from  Morgantown  to 
Blacksville. 

WHEELING.  "W.  VA. — Extensive  im- 
provements will  be  made  by  the  Wheeling 
Traction  Company  in  the  Wheeling  district, 
including  the  installation  of  new  machinery 
in  the  machine  department  on  South  Huron 
Street. 

WASHINGTON,  D.  C. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts. Navy  Department,  Washington, 
D.  C,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  supplies  as  fol- 
lows: Washington,  D.  C,  Schedule  412 — 
Changing  110-ton  trolley  on  crane  to  135- 
ton  and  to  dynamic  braking:  Schedule  39S- 
725  lb.  ebonite  or  hard  rubber.  Brooklyn. 
N.  Y.,  Schedule  428 — 53  water  heaters  for 
ships'  use,  38  trolley  hoists  ;  Schedule  408 
— eight  water  tube  marine  boilers.  Brook- 
lyn, Mare  Island,  Schedule  466-455 — 1150 
lb.  condenser  tube  packing;  Schedule  405 — 
four  main  feed  water  heaters  :  Schedule  404 
— eight  main  air  pumps,  dynamo  and  con- 
denser, f.o.b.  works;  Schedule  434 — 208.725 
lb.  steel  wire  rope:  Schedule  436 — 32,000 
combination  fuses.  Puget  Sound.  Wash., 
Schedule  454 — 500  lb.  bronze  phosphor 
Vjronze  wire;  Schedule  457 — 1500  lb.  seam- 
less brass  pipe.  Mare  Island,  Cal.,  Sched- 
ule 452 — Miscellaneous  galvanized  iron  pipe 
fittings,  1464  galvanized  malleable  iron 
unions ;  Schedule  457 — 9000  lb.  tubing  for 
condenser   ferrules,    804   composition   unions. 


Boston,  Ma.ss..  Schedule  410 — two  evai)<)r- 
alors,  two  sets  of  steam  blowers  ;  Schedule 
4  09 — miscellaneous  fire  and  bilge  pumps, 
etc.  Schedule  406 — -four  transmitters  and 
indicators  combined.  Schedule  4  30 — 2200 
seamless  boiler  tubes.  Various  Schedule 
4 17 --miscellaneous  galvanized  steel  pipe, 
miscellaneous  steel  tubing.  Brooklyn,  N.  V.. 
Schedule  431 — 5000  ft.  interior  commumca- 
tion  cable,  2000  ft.  single-conductor  wire. 
60,000  ft.  twin-conductor  wire;  Schedule  -139 
— 24  i)ortable  electric  drills;  Schedule  130 
— 35  testing  generators,  50  searchlight  mir- 
rors ;  Schedule  4  06 — miscellaneous  rotor 
shafts,  disks,  etc.  Mare  Island,  Cal.,  Sched- 
ule 455--25  electric  soldering  irons.  New- 
port, R.  I.,  Schedule  398 — two  muffle  type 
electric  furnaces.  Philadelphia,  I'a.,  Sched- 
ule 407 — two  generating  sets.  Applications 
for  i)roposal  blanks  should  designate  the 
schedule  desired   by   number. 

WASHINGTON,  D.  C. — Foreign  trade  op- 
portunities are  announced  by  the  Bureau  of 
Commeice  reports  as  follows;  No.  29,910 — 
An  American  consular  ollicer  in  Spain  re- 
ports that  a  trade-extension  bureau  in 
Spain  desires  to  secure  for  one  of  its  cor- 
rv'spondents  catalogs,  in  Spanish  if  pos- 
sible, of  machinery  for  pulling  up  stumps, 
light  motors,  ditch-digging  machinery  and 
wooil-woi'king  machinery.  No.  22,922 — A 
liini  in  Portugal  whose  representativa  is 
now  in  New  York,  N.  Y.,  desires  to  enter 
into  commercial  relations  with  American 
m.'inufacturers  of  electrical  supplies,  etc. 
No.  22,924— A  company  in  Venezuela  is  in 
the  market  for  two  200-hp.  water  tube  boil- 
ers with  integral  superheaters  equipped  with 
oil  burners.  Order  will  be  placed  through 
commission  house  in  New  York.  No.  22,925 
— A  public  service  company  in  Venezuela 
is  in  the  market  for  a  motor-driven  cen- 
trifugal pump,  capable  of  pumping  750  gal. 
of  water  per  minute  against  a  discharge  of 
125  ft.  No.  22,931 — The  head  of  the  supply 
department  of  a  railway  company  in  China 
desires  to  communicate  with  manufacturers 
of  galvanized  telegraph  wire  of  which  the 
company  needs  7000  poods  (about  126  tons). 
22,970- — A  firm  in  Venezuela  desires  to  rep- 
resent American  manufacturers  of  wire  of 
all  kinds,  dynamos,  electric  motors,  etc.  No. 
22,973 — A  firm  in  Denmark  is  in  the  mar- 
ket for  black  plates  (dynamo  sheets),  size 
1000  bv  2000  by  0.5  m.m.  Wattloss,  3.6 
watts  ;  quantity  100  to  200  tons.  No.  22,997 — 
An  American  in  New  Zealand  desires  to  get 
into  communication  with  American  manu- 
facturers of  labor-saving  devices,  machines, 
implements,  etc..  for  household  use,  such  as 
automatic  dish-washing  machines,  medium- 
priced  vacuum  cleaners,  etc.  No.  23,001 — A 
manufacturer  of  incandescent  lamps  in 
Switzerland  is  in  the  market  for  pure  plat- 
inum or  platinum  wire.  No.  23.016 — An 
import  firm  in  West  Africa  desires  to  enter 
into  commercial  relations  with  American 
manufacturers  of  electric  fixtures,  pumps, 
hardware,  electric  fans,  etc.  Correspond- 
ence should  be  in  French.  No.  23,017 — A 
Scandinavian  business  man  w^ho  has  been 
in  the  United  States  four  years  will  return 
shortly  to  his  native  country.  He  desires 
to  communicate  with  American  manufac- 
turers with  a  view  of  establishing  sales 
agencies  in  Norway  and  Sweden  for  gen- 
eral machinery  and  factory  equipment,  in- 
cluding motors  and  motor  vehicles,  pumps, 
steam  boilers,  armatures,  steam  engines, 
electric  dynamos  and  specialties,  etc.  Fur- 
ther information  may  be  obtained  upon  ap- 
plication to  the  Bureau  of  Commerce,  De- 
partment of  Commerce,  Washington,  D.  C 
and   its  district  offices. 


North  Central 

GRAND  RAPIDS,  MICH. — The  United 
Light  &  Railways  Comijanv  of  Grand  Rap- 
ids has  sold  $1,500,000  of  convertible  de- 
hentures,  of  which  the  proceeds  of  $400,000 
will  be  used  to  retire  underlying  bond 
issues,  for  payment  of  a  small  amount  of 
lloating  debt,  and  the  balance  for  construc- 
tion requirements  of  subsidiary  companies 
during    1917. 

VERONA,  MICH. — The  contract  for  con- 
struction of  a  group  of  buildings  for  the 
Coats  &  Tweed  Mining  Company  of  Duluth, 
Minn.,  including  a  central  heating  plant,  a 
machine  shop,  power  house,  etc.,  to  cost  be- 
tween $175,000  and  $200,000,  has  been 
awarded  to  the  Foster  Construction  Com- 
pany, Caswell  Block,  Milwaukee,  Wis. 

CINCINNATI,  OHIO — The  Union  Gas  & 
Electric  Company  has  begun  work  on  the 
construction  of  its  new  central  electric 
generating  station  in  Cincinnati,  which  when 
completed  will  cost  about  $6,000,000.  The 
plant  will  be  located  on  the  Ohio  River. 
Orders  have  been  placed  with  the  General 
Electric  Company  for  two  25,000-kw. 
generating  units ;  provision  will  be  made 
for  two  additional  units  when  required. 
Eight  Babcock  &  Wilcox  boilers  have  been 
ordered.  About  40  miles  of  underground 
cables    will    be   built   and    eight    substations 
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will  be  remodeled  and  enlarged.  The  old 
generating  station  will  be  abandoned  when 
ehe  new   plant    is   completed. 

CLEVELAXD,  OHIO. — The  construction 
of  a  power  plant  is  under  consideration  by 
the  Euclid-Dean  Company,  Euclid  Avenue 
and    East    105th    Street,    Cleveland. 

CLEVELAXD.  OHIO. — Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies.  Room  218,  City 
Hall,  Cleveland,  until  Dec.  6,  for  the  sale 
of  two  used  50-kw.  turbo-generators  from 
the  department  of  public  utilities,  division 
of  water. 

CLEVELAND,  OHIO.— Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purchases  and  supplies,  City  Hall,  Cleve- 
land, until  Dec.  S,  for  furnishing  trans- 
formers to  the  division  of  light  and  heat. 
Specifications  may  be  obtained  upon  appli- 
cation to  the  office  of  the  division  of  light 
and  heat.   Room  204.  City  Hall. 

CLEVELAXD,  OHIO. — Bids  will  be  re- 
ceived at  the  office  of  the  commissioner  of 
purcha.ses  and  supplies.  Room  218,  City 
Hall,  until  Dec.  IS.  for  furnishing  and 
maintaining  electricity  for  electric  lamps 
for  lighting  the  streets  of  Cleveland  for 
the  year  beginning  Jan.  1,  1917.  Specifica- 
tions may  be  obtained  at  the  office  of  the 
superintendent  of  lighting. 

GENEVA.  OHIO. — The  United  Light  & 
Power  Company  has  submitted  a  proposal 
to  the  Council  offering  to  install  an  orna- 
mental street-lighting  system,  maintained 
by  underground  wires,  in  return  for  an  ex- 
tension of  its  commercial  franchise  for  a 
period  of  14  years. 

HICKSVILLE.  OHIO.  —  The  ViHage 
Council  has  granted  the  North  Western 
Ohio  Light  Company  a  franchise  to  oper- 
ate an  electric-lighting  system  in  Hicks- 
ville.  Arrangements,  it  is  understood,  will 
soon  be  made  for  a  new  street-lightin? 
system. 

LIMA,  OHIO.— Bids  will  be  received  at 
the  office  of  the  director  of  public  service. 
City  Hall,  Lima,  until  Dec.  14.  for  con- 
struction and  improvements  to  water- 
works. Contract  No.  2,  consisting  of  fur- 
nishing and  erecting  one  6.000.000-gal. 
high-service  pump,  three  4.000.000-gal.  low- 
service  pumps,  two  2.5.000.000-gal.  low- 
.service  pumps,  two  225-hp.  water  tube 
boilers,  turbo-generator  and  a  66-in.  or 
6-ft.  by  1.^0  ft.  brick  or  concrete  stack,  to- 
gether with  all  appurtenances.  Plans  and 
specifications  may  be  obtained  at  office  of 
either  of  the  consulting  engineers.  R.  Win- 
throp  Pratt.  Hippodrome  Building.  Cleve- 
land, and  William  G.  Clark,  Spitzer  Build- 
ing. Toledo,  Ohio,  upon  deposit  of  $10. 

LONDON,  OHIO.— The  Board  of  Public 
Service  has  engaged  C.  C.  Slater  of  Colum- 
bus, engineer,  to  prepare  plans  for  remodel- 
ing the  municipal  electric-light  plant.  Two 
new  generating  units  will  probably  be  in- 
stalled. 

MASSILLON,  OHIO. — Plans  are  being 
completed  for  extensive  improvements  and 
extensions  to  the  power  station  of  the  Mas- 
sillon  Gas  &  Electric  Company  on  South 
Erie  Street,  involving  an  expenditure  of 
about  $250  000.  New  equipment,  including 
a  new  turbine,  two  new  boilers,  coal-hand- 
ling equipment  and  stokers  will  be  installed. 
The  company  has  closed  a  contract  with  the 
National  Pressed  Steel  Company  to  supply 
energy  to  the  large  plant  the  steel  company 
is  arranging  to  build  a  large  plant  on  Co- 
lumbia Heights.  T.  O.  Kennedy  is  general 
manager  of  the  Massillon  company. 

OXFORD,  OHIO. — Bonds  to  the  amount 
of  $10,000  have  been  voted  for  rebuilding 
and  extensions  to  the  municipal  electric- 
light   plant. 

TOLEDO,  OHIO.  —  Announcement  has 
been  made  by  Henry  L.  Doherty  that  plans 
are  being  prepared  for  a  new  central  sta- 
tion for  Toledo,  which  may  have  an  ulti- 
mate capacity  of  120.000  kw.  The  plant 
may  be  located  on  the  old  rolling  mill 
property  on  the  East  Side,  but  if  this  is 
too  high  for  the  purpose,  the  station  may 
be  placed  outside  of  the  city  limits.  The 
Water  Street  plant  will  be  used  to  supple- 
ment the  new  plant.  The  cost  is  estimated 
at  about   $6,000,000. 

INDIANAPOLIS.  IND.  —  The  contract 
for  the  new  telephone  exchange  building, 
to  be  located  on  Belmont  Avenue,  near 
Washington  Street,  for  the  Central  Union 
Telephone  Companv.  has  been  awarded  to 
the   W.   P.   Jungclaus   Company,   at   $38,100. 

LOGANSPORT.  IND. — Negotiations  are 
under  way  between  the  city  of  Logansport 
and  the  Pennsylvania  Railroad  Company 
relative  to  the  municipal  electric  plant  sup- 
plying electricity  for  the  new  shops  which 
are  to  be  erected  by  the  Pennsylvania  com- 
pany east  of  the  city,  and  also  for  use  in 
the  present  shops. 

CHICAGO.  ILL. — The  Illinois  Central 
Railroad  Company,  it  is  reported,  is  con- 
templating equipping  its  suburban  system 
for  electrical  operation. 


CHICAGO.  ILL. — The  Kling  Brothers  En- 
gineering Works,  1302  Kingsbury  Street, 
Chicago,  is  planning  to  erect  a  ijower  house 
(one  story),  to  cost  about  $4,000. 

HARRISBURG,  ILL.— Work  will  begin 
at  once  by  the  Southern  Illinois  &  St.  Louis 
Railway  Company  of  Harrisburg  on  the 
construction  of  its  proposed  railway  to 
coimect  Harrisburg,  Marion,  Johnston  City, 
Herrin,  West  Frankford,  Benton  and  St. 
Louis.  An  office  will  be  opened  in  Marion, 
where  the  first  work  will  begin,  and  placed 
In  charge  of  L.  F.  Ripley.  Frank  Payne 
will  continue  in  charge  of  the  engineering 
department. 

LA  SALLE,  ILL. — The  Citizens  Lighting 
Company  contemplates  making  extensions 
to   its   plant  here. 

LINCOLN,  ILL. — Preparations  are  be- 
ing made  by  the  Lincoln  Water  &  Light 
Company  for  improvements  to  its  system, 
including  the  building  of  a  suction  line  from 
the  wells  to  the  power  plant,  a  distance  of 
about  a  quarter  of  a  mile.  E.  MacDonald 
is    general    superintendent. 

MONTGOMERY,  ILL. — The  Montgomery 
Hydro  Electric  Company  has  applied  to  the 
Public  Utilities  Commission  for  permission 
to  issue  $100,000  in  capital  stock  and  $100,- 
000  in  bonds,  the  proceeds  to  be  used  for  a 
water  power  development  on  Fox  River  at 
Montgomery. 

ST.  CHARLES.  ILL. — The  city  of  St. 
Charles  contemplates  the  purchsae  of  a  300- 
kw.  turbo-generator  and  condensing  appar- 
atus for  the  municipal  electric-light  plant 
next  spring.  George  Allen  is  superin- 
tendent of  the  municipal  plant. 

.XEEXAH,  WIS. — The  Wisconsin  Trac- 
tion, Light,  Heat  &  Power  Company  of  Ap- 
pleton  submitted  a  new  proposal  to  the  City 
Council  offering  to  install  a  new  street-light- 
ing system.  It  is  proposed  to  replace  the 
arc  lamps  now  in  use  with  nitrogen  lamps. 

PORT  WIXG,  WIS. — Plans  for  the  con- 
.struction  of  a  dam  and  hydroelectric  plant 
on  the  Iron  River  in  Bayfield  County,  8 
miles  south  of  Port  Wing,  are  reported 
under  consideration  by  Wallin  &  Johnson, 
L'52  Plymouth  Building,  Minneapolis,  Minn. 
It  is  estimated  that  10,000  hp.  can  be  de- 
veloped. 

P:ICHLAXD  CENTER,  WIS. — Work  has 
been  started  on  the  construction  of  an  ex- 
tension to  the  municipal  electric-light 
plant. 

STOUGHTOX,  WIS.— The  City  Council 
has  voted  to  purchase  the  Stebbinsville 
water  power  site,  on  which  option  was  taken 
seme  time  ago.  It  is  estimated  that  450 
hp.  can  be  developed.  Plans  are  being 
considered  for  the  construction  of  a  plant. 

WAUPACA,  WIS. — The  Waupaca  Elec- 
tric Service  &  Railway  Company  contem- 
plates a  number  of  improvmeents  to  its 
power  plant. 

ASKOV,  MINX. — The  installation  of  an 
electric-lighting  system  in  Askov  is  under 
consideration. 

BRICELYX,  MINTJ. — Negotiations  are 
under  way  between  the  City  Council  and 
the  Consumers  Power  Company  of  Mankato 
tor  the  installation  of  an  electric-lighting 
system   in   Bricelyn. 

ERSKIXE.  :\IIXX. — The  sale  of  $5,000  in 
bonds  is  being  advertised  by  the  city  of- 
ficials, the  proceeds  to  be  used  for  establish- 
ing an  electric-light  plant  in  Erksine. 

ROLAXD,  MIXX. — The  installation  of  an 
electric-light  and  power  plant  in  Roland  is 
under  consideration  by  the  City  Council. 

SAUK  CEXTER,  MIXX. — A  site  has 
been  purchased  by  the  Council  for  the 
proposed  municipal  electric-light  plant.  The 
contract  for  plant  has  been  awarded  to 
Allis-Chalmers  Companv  of  West  Allis, 
Wis. 

STILLWATER,  MIXX.  —  Arrangements 
are  being  made  to  double  the  transformer 
capacity  of  the  Xorthern  States  Power  Com- 
pany at  the  State  Prison.  When  completed 
the  company  will  be  in  a  position  to  serve 
800  kw.  of  the  demand,  and  enable  the 
prison  directors  to  close  down  the  private 
plant. 

WACOXIA,  MIXN.— The  Northern  States 
Power  Company  contemplates  the  erection 
of  a  transmission  line  from  Waconia  to 
Redwood    Falls. 

ANAMOSA,  IOWA — The  Board  of  Rail- 
road Commisioners  of  Iowa  has  granted  the 
Towa  Electric  Company,  Cedar  Rapids,  per- 
mision  to  erect  and  maintain  an  electric 
'ransmission  line  from  Anamosa  to  Ma- 
quoketa  for  the  purpose  of  furnishing  elec- 
tricifj-  for  lamps  and  motors  to  cities, 
towns  and  rural  communities  along  the  pro- 
posed line. 

BURT,  IOWA. — At  an  election  to  be  held 
Dec.  9  the  proposal  to  issue  $13,000  in  bonds 
to  purchase  an  electric-lighting  system  will 
be  submitted  to  the  voters. 

FORT  DODGE,  IOWA.  —  Orders  have 
been  placed  by  the  Fort  Dodge  Gas  &  Elec- 


tric Company  for  a  1500-kva.  General 
Electric  Curtis  turbine  for  its  local  plant 
for  emergency  service.  The  turbine  will 
be  installed  for  non-condensing  operation 
The  company  obtains  energy  from  the 
Boone  plant  of  the  Fort  Dodge  &  Des 
Moines  Southern  Railway  Company  to  op- 
erate its  system. 

GARNER,  IOWA — The  Iowa  Falls  Elec- 
tric Companv  of  Cedar  Rapids  has  been 
granted  a  franchise  by  the  Board  of  Rail- 
road Commissioners  of  Iowa  to  erect  and 
maintain  an  electric  transmission  line  from 
the  town  of  Garner  to  Belmond  to  supply 
electricity  to  towns,  cites  and  rural  com- 
munities along  the  proposed  line.  B.  S. 
Wright  of  Cedar  Rapids  is  engineer  of  the 
Iowa  Falls  Electric  Company. 

PRAIRIEBURG,  IOWA. — The  Electric 
Service  Company  of  Central  City  has  been 
granted  a  franchise  to  extend  its  trans- 
mission lines  to  this  city  to  supply  elec- 
tricity for  lamps,  heaters  and  motors. 

JOPLIX,  MO. — The  placing  of  telephone 
and  electric  wires  underground  on  Main 
Street  from  Tenth  to  Twentieth  Street  is 
under  consideration. 

JOPLIX,  MO. — The  Empire  District 
Electric  Company  of  Joplin  is  contemplating 
improvements  to  its  Spring  River  plant,  to 
cost  about  $25,000. 

PLEASAXT  HILL,  MO.— L.  K.  Green  & 
Company,  which  operate  electric  plants  in 
Pleasant  Hill  and  Lees  Summit,  contem- 
plate the  erection  of  an  electric  transmis- 
sion line  to  connect  the  two  cities.  Im- 
provements to  the  generating  equipment  at 
the  local  plant  is  also  under  consideration 
by    the   company. 

ST  LOUIS.  MO. — Mavor  Kiel  has  signed 
the  bill  passed  by  the  Board  of  Aldermen 
Oct.  20.  appropriating  $12,500  for  a  prelim- 
inary survev  to  determine  the  advisability 
of  establishing  a  municipal  electric-light 
plant.  It  will  take  30  days  for  the  bill  to 
become  a  law  and.  it  is  estimated,  it  will 
take  a  year  to  complete  the  survey. 

BERTRAND,  XEB. — Bonds  to  the 
amount  of  $11,000  have  been  voted  for  the 
installation    of    an    electric-lighting    sy.^tem. 

FREMOXT,  XEB. — Plans  are  being  con- 
sidered by  the  City  Council  for  the  in- 
stallation "of  a  steam  turbine  in  the  munici- 
pal electric-light  plant.  The  cost  is 
estimated    at    $20,000. 

OCONTO,  XEB. — Local  business  men,  it 
is  reported,  contemplate  organizing  a  com- 
pany to  install  and  operate  an  electric-light 
plant  in  Oconto. 

ODELL,  XEB. — The  local  electric-light 
plant,  owned  by  James  Barry,  was  recently 
destroyed  by   fire. 

OMAHA.  XEB. — The  Omaha,  Lincoln  & 
Beatrice  Interurban  Company  is  contem- 
plating the  construction  of  an  electric  rail- 
wav  from  Lincoln  to  Omaha.  J.  M. 
Bramote  of  Lincoln  is  general  manager. 

OMAHA,  XEB. — Bids  will  be  received  by 
the  board  of  education,  Omaha,  until  Dec.  7 
for  the  construction  of  the  Yates  School 
Building.  Separate  bids  to  be  submitted  on 
heating,  ventilating,  plumbing,  vacuum  sy.«- 
(em  and  heat  control  and  electric  wiring. 
The  cost  of  the  building  is  estimated  at 
$83,000. 

HAYS  CITY,  KAN. — Bonds  to  the  amount 
of  $29,033  have  been  authorized,  the  pro- 
ceeds to  be  used  to  purchase  the  property 
of  the  Hayes  Electric  Company  and  for  im- 
provements to  same.  Henrici,  Kent  & 
r.,owry,  Commerce  Building,  Kansas  City, 
.\Io.,  are  engineers. 


Southern  States 

MADISON,  N.  C. — The  contract  for  the 
installation  of  the  proposed  municipal  elec- 
tric-light plant  has  been  awarded  to  R.  H. 
Milton  of  Greensboro.  The  cost  of  the 
plant    is   estimated    at    $8,000. 

CHARLESTON,  S.  C. — Bids  will  be  re- 
ctelved  at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
Dec.  4  for  construction  of  two  wooden 
I'lame  buildings,  concrete  piers  and  plumb- 
ing and  electric-lighting  systems  :  two  guyed 
steel-pipe  masts  and  one  self-supporting 
steel  tower,  with  concrete  foundation  and 
wooden  piles,  at  the  distant  control  naval 
radio  station  at  Charleston.  Plans  and 
specifications  .may  be  obtained  at  the  above 
bureau. 

GREEXSBORO,  GA. — The  installation  of 
an  electric-light  plant  in  Greensboro  is  un- 
der consideration. 

\EW  SMYRXA,  FLA. — The  installation 
of  an  electric  street-lighting  system  in  New 
Smyrna  is  under  consideration. 

MEMPHIS.  TEXX. — The  Chickasaw 
Cooperage  Company,  it  is  reported,  will 
rebuild  its  power  house,  recently  destroyed 
bv    fire. 
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CLANTON.  Al^A.— The  town  of  ClaiUoii 
lias  granted  the  Alabiiiiui  I'owor  Company 
a  franchise  to  construct  and  operate  an 
elect ric-light    phmt   here. 

l.i;i(!HTt)N,  ALA.— Hid.s  will  bo  received 
at  the  olUce  of  the  town  clerk,  L.eighton, 
niitil  Dec.  If),  foi-  the  construction  of  a  pub- 
lic st-liool  buildhiK,  the  woi'k  to  Include  all 
hut  the  heating  and  ligliting  systems.  .1. 
T.  l-'erguson  is  chairman  of  board  of  edu- 
cation. 

CHKCOTAH.  OKl.A. — The  Installation 
of  a  municipal  electric-liBlitlng  plant  In 
(.'hecotah  is   under  consideration. 

I.INDSAY,  OKLA.— Bonds  to  the  amount 
of  H.OOO  have  been  voted  for  improvements 
lo  the  municipal  electric-light  plant  and 
water- works   system. 

ROCKY,  OKLA.— The  City  Council  has 
granted  C.  A.  Mayhew  a  franchise  to  in- 
stall an  electric-light  plant  in  Rocky. 

VERDION,  OKLA.— The  installation  of 
a  municipal  electric-light  plant  is  reported 
lo  be  under  consideration  by  the  City 
Council. 

BEEVILI.,E,  TEX.— The  city  of  Beeville 
is  contemplating  the  purchase  of  the  elec- 
tric plant  of  the  Southern  Electric  Com- 
pany. 

BRADY,  TEX. — Plans  are  being  consid- 
ered for  improvements  to  the  municipal 
electric-light  plant  and  water-works  sys- 
tem. The  installation  of  a  complete  new 
lighting  system  within  two  years  is  con- 
templated. 

COLLEGE  STATION,  TEX. — Plans  have 
been  prepared  for  the  construction  of  a 
fireproof  power  house  and  fireproof  labora- 
tory building  at  the  Agricultural  and  Me- 
chanical College,  College  Station.  Copies  of 
plans  may  be  obtained  from  the  Depart- 
ment of  Architecture,  College  Station,  at 
cost,  if  deposit  is  made  to  guarantee  their 
return ;  cost  of  plans  for  power  house  is 
$2  and  for  laboratory  plants,  $3i.50  ;  a  de- 
posit of  $25  is  asked  for  each  set  of  plans. 

FORNEY,  TEX. — The  City  Council  is 
considering  a  proposal  submitted  by  the 
Texas  Power  &  Light  Company  of  Dallas  to 
extend  its  transmission  lines  to  Forney  and 
install  a  street-lighting  system  throughout 
the  city. 

GARWOOD.  TEX. — The  construction  of 
an  electric-light  and  power  plant  in  Gar- 
wood is  under  consideration  by  J.  J. 
Cooper  and  associates. 

JACKSBORO,  TEX.  —  The  Jacksboro 
Mill  &  Elevator  Company,  which  operates 
the  local  electric-light  plant,  contemplates 
the    installation    of    new    machinery. 

NORDHEIM,  TEX. — The  Texas  South- 
ern Electric  Company,  Commercial  Bank 
Building,  Houston,  is  contemplating  an  ex- 
tension of  its  electric  transmission  line  to 
Nordheim  and  the  installation  of  a  local 
distributing  system. 

SAN  ANTONIO,  TEX. — The  government 
telephone  system  at  Fort  Sam  Houston  is 
to  be  enlarged.  A  new  switchboard  will  be 
installed  and  15  additional  trunk  lines  be- 
tween San  Antonio  and  the  army  po-st  will 
be    erected. 

STREETMAN,  TEX. — Application  has 
been  made  to  the  City  Council  by  John 
Carpenter,  general  manager  of  the  Corsi- 
cana  (Tex.)  Gas  &  Electric  Company  for  a 
franchise  to  install  and  operate  an  electric- 
light  and   power  plant  in  Streetman. 


Pacific  States 

HOQUIAM,  WASH.— At  an  election  held 
recently  the  proposal  to  issue  $175,000  in 
bonds  for  the  purpose  of  acquiring  the  dis- 
tributing system  of  the  Grays  Harbor  Rail- 
way &  Light  Company  in  Hoquiam  or  the 
construction  of  a  new  plant  was  defeated. 

.  KEYPORT,  WASH. — Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
Dec.  18,  for  a  telephone  cable  connection 
between  the  Pacific  Coast  torpedo  station 
at  Keyport,  Wash.,  and  the  Puget  Sound 
Navy  Yard  ;  also  an  electric  power  trans- 
mission line  from  the  Olympic  Power  Com- 
pany's pole  line  to  the  radio  building  at 
above  named  torpedo  station.  The  cable 
line  is  to  be  about  58.900  ft.  long,  consist- 
ing of  approximately  53,400  ft.  of  overhead 
construction,  3000  ft.  of  submarine  cable 
and  2500  ft.  of  underground  cable.  The 
power  transmission  line  shall  consist  of 
approximately  700  ft.  of  overhead  three- 
wire  and  1450  ft.  of  three-conductor  sub- 
marine cable  construction.  Plans  and 
specifications  may  be  obtained  on  applica- 
tion to  the  above  bureau  or  to  the  com- 
mandant of  the  navy  yard  named. 

REPUBLIC,  WASH.— The  Pacific  Power 
&  Light  Company  of  Portland,  Ore.,  has 
petitioned  the  Commissioners  of  '  Adams 
County  for  a  franchise  to  erect  and  main- 
tain electric  transmission  lines  on  certain 
roads  and  highways  in  Adams  County. 


ST.  (ilO()U(ilO,  WASH.  -A.  L.  Woodhouse, 
who  has  purchased  the  municipal  electric- 
light  plant,  is  planning  to  install  an  entire 
new  i)lant  on  the  Santa  Clara  stream  to 
supply  electricity  for  lamps  and  motors  in 
St.  George  an<l  other  settlements.  Orders,  it 
is  understood,  have  been  placed  for  equip- 
nu'iit. 

SIODUO  WOOLLLEY.  WASH. — The  City 
Council  is  negotiating  with  the  I'acillc 
Northwest  Traction  Company  of  Seattle  for 
a  new  sti*eet-lighting  contract,  which  pi'o- 
vides  for  replacing  the  present  lami)s  with 
lamps  of  greater  candlei)Ower,  and  also  im- 
provements and  extensions  to  the  present 
lighting   sjstem. 

MAUSIIFIELI),  ORE. — The  City  Council 
has  entered  into  a  new  contract  with  the 
Oregon  Power  Company  which  provides  for 
a  better  street-lighting  system. 

I'ORTLANJ),  ORE. — Local  surveys,  it  is 
reported,  have  been  made  by  the  Oregon 
Electric  Railway  for  the  construction  of  an 
extension  of  its  railway  to  the  Hill  timber 
tracts   above   Cascadia. 

LONG  BEACH,  CAL.— The  Pacific  Tele- 
i)hone  &  Telegraph  Company  has  appropri- 
ated $10,000  for  immediate  use  in  installing 
additional  underground  cables  here.  The 
company,  it  is  reported,  has  also  appropri- 
ated $15,000  for  the  extension  of  cables  to 
Seal  Beach. 

LOS  ANGELES,  CAL. — Plans  are  being 
prepared  by  the  Sespe  Light  &  Power  Com- 
pany of  Los  Angeles  for  the  construction  of 
a  hydroelectric  plant  on  the  Ventura  River, 
to  be  used  in  connection  with  an  irrigation 
project.  Ralph  Bennett,  Central  Building, 
Los  Angeles,  is  engineer. 

MARE  ISLAND,  CAL. — Bids  will  be  re- 
ceived at  the  Bureau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
Dec.  4  for  furnishing  two  fitting  out  cranes 
at  the  navy  yard.  Mare  Island,  Cal.  The 
government  will  furnish  and  install  founda- 
tions and  will  also  furnish  and  install  neces- 
.sary  electric  wiring  and  conduit  to  the  main 
switch,  which  shall  be  installed  by  the  con- 
tractor at  the  base  of  each  crane. 

YUMA,  ARIZ. — Plans  are  being  pre- 
pared for  Greater  Yuma  project,  involving 
an  expenditure  of  $25,000,000,  and  to  con- 
sist of  a  storage  dam  and  reservoir  at 
Yuma,  dam  bulwarks  to  Include  Prison 
Hill.  Y'uma  and  Indian  Hill,  Cal.,  spillways 
for  water  to  Mexican  lands  to  generate 
power  for  pumping  waters  to  mesa  lands 
and   commercial   purposes. 

BUTTE,  MONT. — The  City  Council  has 
adopted  a  resolution  providing  for  creating 
special  improvement  lighting  district  No. 
221,  which  provides  for  the  erection  of  62 
cast-iron  or  pressed  steel  posts  for  electric 
lamps,  with  necessary  fixtures,  etc.,  to  cost 
about  $5,000.  Plans  and  specifications  are 
filed  in  the  office  of  the  commissioner  of 
public  works. 

TROY.  MONT. — The  Snowstorm  Mining 
Company  contemplates  the  construction  of 
a  railroad,  concentrator  and  a  hydroelectric 
plant,  at  a  cost  of  about  $500,000. 

COKEVILLE,  WYO. — Preparations  are 
being  made  for  the  installation  of  an  elec- 
tric-light plant  in  Cokeville.  The  proposed 
plant  will  be  located  on  Pine  Creek  and 
will  be  driven  by  water-power.  Irvine  Mc- 
Neice   is   interested   in  the   project. 

CANON  CITY,  COL. — Negotiations  are 
under  way  between  the  local  business  men 
and  the  city -offlcials  for  the  installation  of 
iin  ornamental  lighting  system  in  the 
business    district    in    Canon    City. 

DENVER,  COLO.— Work  has  begun  on 
the  installation  of  the  ornamental  lighting 
system  on  Champa  Street,  from  Fourteenth 
to  Twentieth  Street,  to  cost  about  $10,000. 
Plans  for  illuminating  other  cross  streets 
•are  now  under  consideration. 

GARDNERVILLE,  NEV. — Preparations 
are  being  made  by  the  Douglas  County 
Milling  &  Power  Company,  which  operates 
a  large  mill  and  lighting  system  in  Gard- 
nerville,  to  extend  its  lighting  system 
throughout  Carson  Valley.  The  company  is 
now  building  a  large  storage  dam  on  the 
Carson  River,  one-half  mile  south  of  the 
old  Rodenbaugh  station.  J.  N.  Anderson 
is   manager. 


lighting  anil  power  system,  involving  an  ex- 
penditure of  from  $25,000   to  $30,000. 

VANCOUVER,  B.  C — Plans  have  been 
flleu  and  application  made  by  the  British 
Columbia  Sulphite  Company  for  privilege 
lo  store  100,000,000  gal.  of  water  at  Henri- 
etta Lake  in  Cedar  Valley,  Howe  Sound.  It 
is  proposed  to  construct  a  dam  at  the  south 
end  of  lake  and  Hood  an  area  of  60  acres,  to 
develop  iiower  to  ojierate  a  pulp  plant,  which 
the  company  proposes  to  build. 

WlNNIl'Eti,  MAN.— The  Winnipeg  Elec- 
tric Railway  Company,  it  is  leporled,  is 
contemplating  the  constiuclion  of  an  elec- 
tric railway  between  Winnipeg  and  Trans- 
cona. 

LONDON,  ONT. — The  Public  Utilities 
Commission,  it  is  reported,  will  soon  call  for 
tenders  on  three  200-kw.  oil-insulated,  self- 
controlled  transformers.  E.  V.  Buchanan  is 
general  manager. 

NORWOOD,  ONT. — The  local  electric- 
light  plant,  it  is  reported,  was  damaged  by 
lire    recently. 

TAVISTOCK,  ONT. — Arrangements  have 
practically  been  completed  tor  receiving 
hydroelectric  power.  The  plans  also  provide 
for  the  installation  of  80  street  lamps  in 
connection  with  the  local  system. 

TORONTO,  ONT.^The  Ontario  Railway 
&  Municipal  Board  has  authorized  the  city 
to  build  and  the  Toronto  Street  Railway  to 
equip  and  operate  an  electric  railway  on 
several   streets  in  the   city. 

WINGHAM,  ONT. — The  Town  Council 
is  considering  a  proposal  to  utilize  the  town 
dam  for  the  development  of  power.  An 
engineer  will  be  engaged  to  make  investiga- 
tions  and   report   on   the   project. 

HULL,  QUE. — The  Hull  Electric  Com- 
pany contemplates  extending  its  system  on 
Chelsea  and  Montcalm  streets. 

LAKE  MEGANTIC,  QUE. — The  plant  of 
the  Lake  Megantic  Electric  Company  was 
recently  destroyed  by  fire.  The  plant,  it  is 
understood,  will  be  rebuilt. 

SHERBROOKE,  QUE. — The  City  Coun- 
cil has  awarded  the  contract  for  the  erec- 
tion of  an  electric  transmission  line  be- 
tween Weedon  and  Sherbrooke  to  the  Two 
Miles  Falls  Power  Company  of  Sherbrooke. 
The  cost  is  estimated  at  $50,000.  M.  A. 
Sammett,  McGill  Building,  Montreal.  Que., 
is   engineer. 

MOOSE  JAW,  SASK. — Plans,  it  is  re- 
ported, have  been  prepared  by  a  local  com- 
pany for  the  installation  of  individual  light- 
ing systems  in  district  at  present  isolated 
from    central    plants. 


Canada 

WAINWRIGHT,  ALTA. — The  town  of 
Wainwright  has  granted  B.  L.  Perry  of  Ed- 
monton a  10-year  franchise  to  construct 
and  operate  an  electric-light  plant  here. 

:^ORT  MOODY,  B.  C— Steps  have  been 
taken  by  the  City  Council  to  dam  up  certain 
lakes  recently  discovered  by  J.  H.  Kilmer, 
city  engineer  at  the  source  of  Noon  Creek, 
to  protect  its  Noon  and  Scott  creek  water 
records. 

TRAIL,  B.  C. — The  Consolidated  Mining 
&  Smelting  Company  of  Canada  contem- 
plates  extensive    improvements    to    the    city 


Miscellaneous 

HONOLULU,  HAWAII. — The  Hawaiian 
Electrical  Company  of  Honolulu  has  been 
awarded  the  contract  for  the  installation  of 
the  new  electrical  equipment  for  the  Hilo 
(Hawaii)  Electric  Light  Company. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  assistant  purchasing  agent,  the 
Panama  Canal,  24  State  Street,  Nev/  York, 
N.  Y.,  until  Dec.  5  for  the  purchase  of  elec- 
tric motors,  generators  and  air  compressor 
offered  for  sale  by  the  Panama  Canal. 
Blanks  and  general  information  relating  to 
this  sale  may  be  obtained  at  the  above 
ollice.  R.  E.  Rutherford  is  assistant  pur- 
chasing agent. 

PANAMA.- — Bids  will  be  received  at  the 
office  of  the  assistant  purchasing  agent, 
the  Panama  Canal,  24  State  Street,  New 
York,  until  Jan.  3,  1917,  for  the  purchase  of 
generator  sets,  boilers,  air  compressors, 
crane,  smoke  stacks,  air  tanks,  boiler  feed 
pump,  switchboard  equip. nent,  pipe  and 
fittings,  feed  boiler  heater  and  hot  water 
meter,  offered  for  sale  by  the  Panama 
Canal.     For  details  see  proposal  columns. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal.  Washington,  D.  C,  until 
Dec.  15,  for  furnishing  centrifugal  pumps 
and  equipment,  etc.  Blanks  and  general 
information  relating  to  this  circular  (1104) 
may  be  obtained  at  the  above  office  or  the 
offices  of  the  assisting  purchasing  agents, 
24  State  Street,  New  York,  N.  Y. ;  614 
Whitney  Building,  New  Orleans,  La.,  and 
Fort  Mason,  San  Francisco,  Cal. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer  of 
the  Panama  Canal,  Washington,  D.  C. 
until  Dec.  8,  for  furnishing  steel,  planished 
iron,  steel  castings,  copper,  brass,  bronze, 
copper  tubing,  tin,  lead  pipe,  steel  cable, 
wire,  electric  wire,  solder,  steel  pins,  pipe 
fittings,  radio  sets,  reflectors,  electric  fit- 
tings, fiber  tubing,  rubber  rods,  insulating 
cloth,  tapes,  etc.  Blanks  and  general  in- 
formation relating  to  this  circular  (No. 
1102)  may  be  obtained  at  the  above  office 
or  at  the  offices  of  the  assistant  purchasing 
'agent,  24  State  Street,  New  York;  614 
Whitney-Central  Building,  New  Orleans, 
La.,    and    Fort    Mason,    San    Francisco,    Cal. 
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ALABAMA  Light  and  Traction  Associa- 
tion. Secretary-treasurer,  J.  P.  Ross,  Bir- 
mingham Railwaj-,  Light  &  Power  Co. 

American  Association  of  Engineers. 
Secretary,  Arthur  Kneisel,  29  South  LaSalle 
St.,  Chicago.  111. 

American  Association  for  the  Advance- 
ment OF  Science.  Permanent  Secretary,  L. 
O.  Howard,  Smithsonian  Institution,  Wash- 
ington, D.  C.  Annual  meeting.  New  York, 
Dec.  26-30. 

American  Electric  .  Railway  associa- 
tion. Secretary,  E.  B.  Burritt,  &  West  40th 
St,   New   York. 

American  Electrochemical  Society. 
Secretary,  Prof.  J.  W.  Richards,  Lehigh 
University,   South  Bethlehem,   Pa. 

American  Institute  of  Consulting  En- 
gineers. Secretary,  F.  A.  Molitor,  35  Nas- 
sau St.,  New  York  City. 

American  Institute  of  Electrical  En- 
gineers. Secretary,  F.  L.  Hutchinson,  33 
West  39th  St.,  New  York.  Board  of  direc- 
tors meets  monthly.  Sections  and  branches 
in  the  principal  electrical  centers  through- 
out the  country. 

American  Physical  Society.  Secretary, 
Prof.  A.  D.  Cole,  Ohio  State  University, 
Columbus.  Ohio.  Meeting,  December  2, 
Univ.  of  Chicago. 

American  Society  for  Testing  Materi- 
als. Secretary-treasurer,  Edgar  Marburg, 
University  of  Pennsylvania.  Philadelphia. 

Arkansas  Association  of  Public  Utili- 
ty Operators.  Secretar^'-treasurer,  Roy  B. 
Fowles,  Pine  Bluff,  Ark. 

Associated  Manufacturers  of  Elec- 
trical Supplies.  General  Secretary,  C.  E. 
Dustin,  62  Cedar  St.,  New  York. 

Association  of  Edison  Illuminating 
Companies.  Secretary,  George  C.  Holber- 
ton,  San  Francisco,  Cal. 

Association  of  Iron  and  Steel  Electri- 
cal Engineers.  Secretary-  John  F.  Kelly. 
McKeesport,  Pa. 

Association  of  Railway  Electrical  En- 
gineers. Secretary-treasurer,  Jos.  A.  An- 
dreucetti.  Chicago  &  Northwestern  Railway, 
Chicago. 

Association  of  Railw.\y  Telegraph  Su- 
perintendents. Secretarv,  P.  W.  Drew, 
112  West  Adams  St.,  Chicago. 

British  Columbia  Association  of  Elec- 
trical Contractors  and  De.a.lers.  Secre- 
tary-treasurer, E.  Brettell,  Electric  Supply 
Company,  Ltd.,  Vancouver,  B.  C. 

California  Electrical  Contractors'  As- 
sociation. Secretary.  James  Redpath,  505 
Rialto  Bldg.,  San  Francisco,  Cal. 

Canadian  Electrical  Association.  Af- 
filiated with  N.  E.  L.  A.  Secretary-ti;eas- 
urer,  Alan  Sullivan,  Excelsior  Life  Build- 
ing. Toronto,  Can. 

Colorado  Electric  Light,  Power  and 
Railway  Association.  Secretarv-treasurer. 
T.  F.  Kennedy,  900  13th  St..  Denver.  Col. 

Commercial  Sectio.v.  N.  E.  L.  A.  Secre- 
tar>-.  F.  D.  Beardslee.  Union  Electric  Light 
&  Power  Company,   St.   Louis,   Mo. 

Eastern  New  York  Section,  N.  E.  L.  A. 
Secretary,  J.  E.  Kearns,  General  Electric 
Company,  Schenectady,  N.  Y. 

Electrical  Contractors"  Association  of 
CoNN^ECTicuT.  Secretary,  George  M.  Chap- 
man. Waterbury,  Conn. 

Electrical  Contractors'  Association  of 
Massachusetts.  Secretary,  H.  D.  Temple, 
30  Foster  St.,  Worcester,  Mass. 

Electrical  Contractors'  Association  of 
State  of  Missouri.  Secretarv.  A.  J.  Burns, 
318  West  Tenth  St.,  Kansas  City,  Mo. 

Electrical  Contractors'  association  of 
THE  State  of  Pennsylvania.  Secretary, 
M.  G.  Sellers,  1518  Sansom  St.,  Philadel- 
phia. 

Electrical  Contractors'  Association  of 
Wisconsin.  Secretarv,  Albert  Petermann, 
626  Lloyd  St..  Milwaukee.  Wis.  Next  meet- 
ing. Hotel  Wisconsin,  Milwaukee,  Jan.  15 
to   17. 

Electrical  Dealers  and  Contractors' 
Association  of  Ontario.  Secretary,  E.  A. 
D^ury,  45  Murray  St.,  Toronto,  Can. 

Electrical  Manufacturers'  Club.  Sec- 
retary, H.  B.  Crouse,  Crouse-Hinds  Co., 
Syracuse,   N.    Y. 

Electrical  Supply  Jobbers'  Association. 
General  Secretary,  Franklin  Overbagh,  411 
South  Clinton  St.,  Chicago,  111. 

Electrical  Trades  Association  of  Can- 
ada. Secretary,  William  R.  Stavely,  Royal 
Insurance  Building,  Montreal,  Can. 

Electrical  Trades  Association  of  the 
Pacific  Coast.  Secretary,  Albert  H.  Elli- 
ott, 34  Ellis  St,  San  Francisco,  Cal. 

Electric  Power  Club.  Secretary,  C.  H. 
Roth,  1410  W^est  Adams  St.  Chicago. 
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Electric  Vehicle  Associatio.v  of  Amer- 
ica. Affiliated  with  the  N.  E.  L.  A.  Secre- 
tary, A.  Jackson  Marshall,  29  We.st  39th 
St,  New  York. 

Empire  State  Gas  and  Electric  Asso- 
ciation. Secretary.  Charles  H.  B.  Chapin, 
29  West  39th  St,  New  York. 

Gas,  Electric  and  Street  Railway  As- 
sociation OF  Oklahoma.  Secretary-treas- 
urer, Prof.  H.  V.  Bozell,  Norman,  Okla. 

Georgia  Electrical  Contractors'  Asso- 
ciation. Secretary,  Gadsden  Russell,  At- 
lanta, Ga. 

Illinois  State  Electric  Association. 
Secretary,  R  H.  Abbott  Petersburg,  111. 

Illinois  Electrical  Contractors'  asso- 
ciation. Secretary,  M.  L.  Blumenthal,  179 
West  Washington  St.,  Chicago.  111. 

Illuminating  Engineering  Society. 
General  secretary,  G.  H.  Stickney.  4th  and 
Sussex  Sts..  Harrison,   N.  J. 

Indiana  Electric  Light  association. 
Secretary,  Thomas  Donahue,  Lafayette, 
Ind. 

Indiana  State  Electrical  Contractors' 
Association.  Secretary,  George  Skillman, 
Indianapolis,   Ind. 

Industrial  Electric  Heating  Associa- 
tion. Secretary,  Homer  Kunz,  Toledo  Rail- 
ways &  Light  Co.,  Tole(?o,  Ohio. 

Institute  of  Operating  Engineers. 
Secretary,  L.  Houmiller,  29  West  39th  St.. 
New  York. 

Institute  of  Radio  Engineers.  Sec- 
retary, David  SarnoCf,  111  Broadway,  New 
York. 

International  Association  of  Munici- 
pal Electricians.  Secretary,  C.  R.  George, 
Houston,  Tex. 

Internation.\l  Electrotechnical  Com- 
mission (international  body  representing 
various  national  electrical  engineering  so- 
cieties contributing  to  its  support).  Gen- 
eral Secretary,  C.  le  Maistre,  28  Victoria  St.. 
Westminster,  London,  S.  W.,  England. 

Iowa  Section  N.  E.  L.  A.  Secretary- 
treasurer,  L.  E.  Caldwell,  Iowa  City,  Iowa. 

Iowa  Electrical  Contractors'  Associa- 
tion. Secretary,  M.  T.  Humphrey,  Waters 
loo.   Iowa. 

Jovian  Order.  Jupiter  (president), 
Henry  L.  Doherty.  New  York  C\ty ;  iler- 
rurv  (secretarv).  E.  C  Bennett,  Sj'ndicate 
Tru.'t  Building.  St  Louis.  Mo. 

Kansas  Electrical  Contractors'  Asso- 
ciation. Secretary,  J.  A.  Mercer.  108  West 
Eighth  Ave.,  Topeka,  Kan. 

Kansas  Public  Service  Association. 
Secretary,  E.  A.  Wrieht,  Manhattan.  Kan 
Annual  meeting.  Toi>eka.  Kan..  Dec.   7-8. 

Kentucky  Association  of  Electrical 
Contractors.  Secretary,  Herbert  E.  Ot- 
tenheimer,  Louisville,  Ky. 

Louisiana  Electrical  Con-tractors'  As- 
sociation. Secretary,  J.  J.  Ziegler,  227 
Bourbon  St.,  New  Orleans. 

Maine  Electric  Association.  Secretary- 
treasurer,  Walter  S.  Wyman,  Waterville. 
Maine. 

Michigan  Section.  N.  E.  L.  A.  Secre- 
tary, Herbprt  Silvester,  18  Washington 
Boulevard,  Detroit.  Mich. 

Minnesota  Electrical  Contractors'  as- 
sociation. Secretar\%  G.  M.  Jones,  14 
Seventh  St.,  N.   Minneapolis.  Minn. 

Minnesota  Electrical  association.  Sec- 
retary, F.  R.  Porter,  St.  Cloud.  Minn. 

Mississippi  Electric  Association.  Affil- 
iated with  the  N.  E.  L.  A.  Secretary-treas- 
urer, R.  H.  Smith.  Jackson,  Miss. 

MiSSOLTlI     ASSOCIATION     OF    PUBLIC    U'HLI- 

ties.  Secretary-treasurer,  F.  D.  Beards- 
lee, Union  Electric  Light  &  Power  Co.,  St. 
Louis. 

National  Arm,  Pin  and  Bracket  Asso- 
ri.\TioN.  Secretary,  J.  B.  Magers,  Madison, 
Ind. 

National  Association  of  Electrical 
Inspectors.  Secretary-treasurer,  William 
L.   Smith,  Concord,  Mass. 


Natio.nal  Electric  Light  association. 
Executive  secretary,  T.  C.  Martin.  33  West 
39th  St,  New  York. 

Natio.n'al  Electrical  Contractors'  As- 
sociation OF  the  United  States.  Secre- 
tary. George  H.  Duffield,  41  Martin  Build- 
ing, Utica.  N.  Y.  Next  meeting.  New  Or- 
leans, October,    1917. 

Natio.val  Electrical  Credit  associa- 
tion. Secretary,  Frederic  P.  Vose,  1343 
Marquette  Bldg.,  Chicago,  111. 

Natio.nal  Fire  Protection  Association. 
Secretarv  of  electrical  committee,  Ralph 
Sweetland,  141   Milk  St.,  Boston,  Ma.ss. 

Nebraska  Section.  N.  E.  L.  A.  Secre- 
tar'j'-treasurer,  B.  E.  Egan,  Room  201, 
Union  Pacific  Building,  Omaha,  Neb. 

New  England  Electrical  Credit  Asso- 
ciation. Secretary,  Alton  F.  Tupper.  60 
State  St.,  Bo.ston,  Mass. 

New  England  Section,  N.  E.  L.  A.  Sec- 
retary, Miss  O.  A.  Bursiel,  149  Tremont  St., 
Boston,  Mass. 

New  Mexico  Electrical  association. 
Secretary-treasurer,  E.  A.  Thiele,  Roswell, 
N.  M.  Annual  convention.  Albuquerque,  N. 
M.,  Feb.   12-14. 

New  York  Electrical  (Credit  associa- 
tion. Secretary,  Franz  Neil.son,  120  Broad- 
way, New  York. 

New  York  Electrical  Society.  Secre- 
tary, George  H.  Guy,  29  West  39th  St, 
New  York. 

Northwest  Section,  N.  E.  L.  A. '  Secre- 
tary, J.  F.  Farquhar.  Washington  Water 
Power  Company.  Spokane,  Wash. 

Northern  White  Cedar  Association. 
Secretary,  R.  N.  Boucher,  743  Lumber  Ex- 
change, Minneapolis,  Minn. 

Ohio  Electric  Light  Associatio.v.  Sec- 
retarj',  D.  L.  Gaskill,  Greenville,  Ohio. 

Ohio  Society  of  Mechanical,  EIlectei- 
cal  and  Steam  Engi.veers.  Secretary, 
I'rof.  F.  E.  Sanborn,  Ohio  State  University, 
Columbus 

Orego.n-  Electrical  Contractors'  asso- 
ciation. Secretary-treasurer.  J.  W.  Ober- 
ender,   502   Dekum  Building,  Portland,  Ore. 

Pennsylvania  Electric  association 
(State  Section  N.  E.  L.  A.).  Secretary, 
H.  M.  Stine,  211  I..ocust  St.,  Harrisburg, 
I'a. 

Public  Service  Association  of  Vir- 
ginia. Secretary,  W.  J.  Kehl,  Virginia 
Railway  &  Power  Co.,  Richmond,  Va. 

Public  Utilities  Association  of  West 
Virginia.  Secretary,  W.  C.  Davisson,  West 
Virginia  Water  &  Electric  Co.,  Charleston, 
W.   Va. 

Radio  Club  of  America.  Secretary,  Da- 
vid S.  Brown,  206  W.  86th  St.  New  York. 

Railway  Signal  Association.  Secre- 
tary-treasurer, C.  E.  Rosenberg.  Times 
Building,  Bethlehem,   Pa. 

Rocky  Mountain  Associ.\tion  of  Munic- 
ipal Electricia.ns.  President,  Lawrence 
Stone,  Denver,   Col. 

Society  for  Electrical  Development, 
iNC  General  manager,  J.  M.  Wakeman, 
29  West  39th  St,  New  York. 

Society  for  the  I'romotion  of  Engi- 
neering Education.  Secretary.  Dean  F.  L 
Bishop,  University  of  Pittsburgh.  Pitts- 
burgh,   Pa. 

South  D-vkota  Electric  Light  Associa- 
tion. Secretary,  A.  H.  Savage.  Dakota 
Light  &  Power  Co.,  Flandreau.  S.  D. 

Southeastern  Section  N.  E.  L.  A.  Sec- 
retary-treasurer, George  H.  ■V\'>>-gant, 
Tampa,   Fla. 

Southwestern  Electrical  a.nd  Gas  As- 
sociation. Secretary,  H.  S.  Cooper,  40o 
Slaughter  Building,  Dallas,  Tex. 

Texas  State  association  of  Electrical 
Contractors.  Secretary,  Eugene  Ashe, 
Dallas,  Te.x. 

Tri-Statb  Water  &  Light  Association. 
Secretary-treasurer,  W.  F.  Steiglitz.  Co- 
lumbia,  S.  C. 

Vermo.nt  Electrical  Associatio.n.  Sec- 
retary-treasurer,  C.    H.   West,    Rutland.   Vt. 

ViRGi.viA  State  Electrical  Contractors' 
Association.  Secretary.  E.  M.  Andrews, 
Richmond. 

W^ESTER.N-  Association  of  Electrical  In- 
spectors. Secretary,  W.  S.  Boyd,  175  Jack- 
son Bldg.,  Chicago,  111. 

Western  Society  of  Engineers,  elec- 
trical Section.  Secretary.  J.  H.  Warder, 
1737  Monadnock  Block,  Chicago. 

Wisconsin  Electrical  Association.  Sec- 
retary-, George  Allison,  1410  First  National 
Bank  Building,  Milwaukee,  Wis 
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William  K.  Butler.  I'crry.  Iowa.  App. 
fUod  May  22,  1912.  Klectrlc-  motor  lor 
sivmo. 

1,205,167.  Ignition  Sybtbm  ;  Simon  Deutsch, 
Detroit.  Mich.  App.  filed  March  29,  1916. 
SinHo  induction  coil  or  other  high-tension 
sour  -e  may  be  utilized  for  the  Ignition  of 
the  gases. 

1,205,181.  Regulatinq  Electkicai.  Sys- 
tems; George  R.  Fcssenden,  Jr.,  New 
York  City.  App.  filed  Doc.  21,  1911.  Used 
for  charging  a  storage  battery. 

1,205,194.  Igniting  Mechanism  for  In- 
TEKNAL-CoMBUSTiON  ENGINES;  WilHarn 
Grunow,  Jr..  New  Yorl<  City.  App.  filed 
Oct.  2S.  1915.  Comprises  a  mal<e  and 
break  igniter  having  two  electrodes. 

1.205.196.  LIGHTING  Fixtures;  Edwin  F. 
Guth.  St.  Louis,  Mo.  App.  filed  Aug.  1», 
1915.     Minimum  number  of  parts. 

1.205.197.  Commutator;  Hugo  Haage, 
Bernau.  near  Berlin,  Germany.  App.  filed 
July  13,  1915.  For  large  continuous  cur- 
rent  d>namos. 

1,205,207.  Process  and  Apparatus  for  Re- 
covering Metals  from  Liquids  ;  Charles 
E.  Holland.  New  York  City.  App.  filed 
Dec.  10.  1913.  To  recover  or  reclaim 
from  the  streams  in  the  vicinity  of  mines 
and  mills. 

1,205,244.  Signal  Apparatus;  Charles  E. 
Mitchell,  Stockton,  Cal.  App.  filed  Feb. 
13.  1915.  Direction-indicating  signal  for 
motor  vehicles. 

1.205,248.  Pri.vting-Telegraph  Appar.\tus  : 
Carl  Eric  Nelson,  Wilkinsburg,  Pa.  App. 
hied  .-\piil  1.S  1914.  t:onii.ciu)MS  for  cue 
selecting  magnets  of  a  home  recording 
receiver. 

1,205,259.  Automatic  Circuit  Closer  ; 
Howard  Plymale,  West  Huntington,  W. 
Va.  App.  filed  Aug.  2.  1915.  Float-con- 
trolled circuit  closer. 

1,205,266.  Electrical  Switch-Throwing 
Mechanism  ;  James  A.  Ross,  Altoona,  Pa. 
App.  filed  March  13,  1915.  Electrically 
operated  by  the  car  operator  within  the 
moving  car  upon  its  approach  to  the 
switch. 

1.205,271.  Safety  Chest;  John  H.  Safford, 
Brooklyn,  N.  Y.  App.  filed  Nov.  11,  1914. 
Enables  the  chest  to  stand  on  any  ordi- 
nary support  without  actuation  of  the 
mechanism. 

1,205,281.  Compensation  Device  for  Line 
Wires  ;  Arvid  C.  Sorensen,  Webster.  N.  D. 
App.  filed  April  1.  1916.  Compensating 
the  length  of  telephone  and  telegraph 
wires  in  extreme  weather  conditions. 

1,205,319.  Signal  Box;  Clarence  E.  Beach 
and  Lee  J.  Voorhees,  Binghamton,  N.  Y. 
App.  filed  Feb.  23,  1915.  A  manual  start- 
ing or  operating  handle. 

1,205,343.  Apparatus  for  Testing  Dry 
Cells  ;  Joseph  H.  Goodwin  and  Frank  A. 
Adamski,  Freemont,  Ohio.  App.  filed 
May  12.  1913.  Mechanism  for  testing  dry 
cells. 

1,205.348.  Circuit  Maker  and  Breaker  : 
William  A.  Hoeneman.  Brooklyn,  N.  Y. 
App.  filed  Nov.  23,  1915.  Improvement  in 
safety  devices  for  elevators. 

1,205,350.  Single-Wire  Trolley  ;  George 
A.  Jillson  and  Henry  G.  Andrews,  Sacra- 
mento, Cal.  App.  filed  June  22,  1916.  For 
use  on  electric  cars  to  permit  the  cars  on 
a  double-track  road  to  employ  the  same 
trolley  wire. 

1,205,365.  Method  and  App.\ratus  for 
Wireless  Telephony  ;  John  P.  McCarty, 
Oakland,  and  Kendall  Douglas,  San  Fran- 
cisco. Cal.  App.  filed  March  6,  1912.  For 
spark  telephony. 

1,205,374.  Ground  Connector;  Israel 
Marcus,  Winthrop.  Mass.  App.  filed  Jan. 
24.  1916.     Adjustable. 

1,205,377.  Electrode  for  Arc  Lamps  ; 
William  Roy  Mott,  Lakewood,  Ohio.  App. 
filed  Nov.  8.  1911.  Will  impart  a  desired 
color  to  the  arc  stream  and  insure  a  non- 
flickering,    steady  light. 

1,205,380.  Combination  Electric  Lamp 
and  Stove  ;  Norman  G.  Nicoll  Newark, 
N.  J.  App.  filed  April  5,  1916.  Appa- 
ratus which  may  be  used  for  illuminating 
purposes  or  for  heating  or  cooking. 

1,205,392.  Electric  Battery;  Lloyd  R. 
Rhoades.  Freemont,  Ohio.  App.  filed  Dec. 
18.    1915.      New  and   useful   improvement. 

1.205,434.  Electric-Circuit  Controller  ; 
Roy  Connell,  Westfield,  N.  J.  App.  filed 
Dec.  15.  1911.  Provide  an  inexpensive 
and    thoroughly    reliable    instrument. 

1,205,460.  Receiving  Apparatus  for  Elec- 
tric Telegraphs  and  Electric  Selective 
Systems;  William  Joseph  Lyons,  Dublin, 
Ireland.     App.  filed  May  5,  1913.     Calling 
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or    other    device    can    be    automatically 
brought  into  action  at  any  particular  sta- 
tion or  place  after  the  complete  reception. 
1  205  467        Electric-Circuit    Controller  ; 
'Samuel  Mazur,  Buffalo,  N.  Y.     App.  hied 
Feb.  14.  1916.     Associated  with  clocks. 
1  205,469.      Apparatus    for    Space    Trans- 
'  MISSION    OP    Energy  ;    Frederick    Hoyer 
Millener,    6maha,   Neb.      App.    filed   April 
10,    1911.      Certain    new    and    useful    im- 
provements. 
1  205  499      Telephone  Exchange  System  ; 
'  Joseph    L.     Wright,     Washington      D.     C. 
App.  filed  Feb.  8,  1913.     Improved  means 
in    recording   or   indicating   calls   between 
exchanges  or  switching  stations. 
1  205  511      Method  of  and  Apparatus  for 
'  Welding  ;    Harry    E.    Butcher.   Cleveland 
Ohio.     App.  filed  Dec.  22.  1913.     New  and 
useful  improvement  in  methods. 
1  205  512      Method  of  and  App-vratus  for 
'making     Tubing;      Harry     E.     Butcher. 
Cleveland.  Ohio.     App.  filed  April  1    1914 
Provide   a  simple   and  convenient  method 
for  inserting  the  brazed  material  between 
the  edges  of  the  preliminary  formed  tube. 
1  205  517       Fire  Protection  System;  John 
'  W   Cox,  Erie,  Pa.     App.  filed  May  9.  1913. 
Controlled  at  points  remote  from  the  de- 
vices controlling  the  water  in  the  water- 
distributing  system. 


1,205,380.— Combination   Electric   Lamp   and 

Stove 
1,205,518.  Telephone  Exchange  System  ; 
Edward  B.  Craft,  Hackensack,  N.  J.  App. 
filed  July  23,  1915.  Improvements  in  tele- 
phone systems  of  the  type  in  which  the 
calls  are  brought  in  to  the  opeartor 
through  the  medium  of  switches. 
1,205,520  Selector  Switch  ;  Henry  F. 
Dobbin,  ISfew  York  City.  App.  filed  June 
10.  1916.  Automatic  switches  for  use  in 
telephone    systems. 

1,205,523.     Telephone  Exchange  System  ; 

'  Bert  G.  Dunham,  Hawthorne,  N.  J.  App. 
filed  May  22.  1916.  Improved  means  for 
giving  a  special  audible  signal  to  the  op- 
erator in  all  cases  of  such  "revertive" 
calls. 

1,205.530.  Method  of  and  Means  for 
Translating  Sounds  ;  Ray  E.  Hall,  Port- 
land, Ore.  App.  filed  April  16,  1914. 
Provide  a  method  of  and  apparatus 
whereby  the  sound  waves  set  up  by  the 
diaphragm  of  a  wireless  receiver  are 
automatically  translated  into  mechanical 
movements  to  and  fro. 

1  205,536.  Automatic  Switch;  George  H. 
Heydt,  New  York  City.  App.  filed  June 
10,  1916.  Rotatable  brush  is  made  to  en- 
gage contacts  arranged  in  a  line  in  the 
plane  of  rotation  of  said  brush. 

1,205.538.     Telephone  System;  Edward  E. 

'  Hinrichsen,  East  Orange,  N.  J.     App.  filed 

Oct.     8,     1915.       Establishing    connections 

between  subscribers,  where  three  or  moi-e 

central   and  local  offices  are   involved. 

1,^05.549.     Electric  Switch  ;  Henry  Krues- 
held,  Irvington,  N.  J.     App.  filed  Nov.  11, 
1915.       For     lighting 
lamps. 

1,205,558.     Test  Bench 

lieb,  Rochester,  N.  Y.     --..  .  

1915.  Testing  dynamo-electric  machines 
designed  for  use  as  both  motors  and  gen- 
erators. 


and     extinguishing 

;   Edward   A.   Halb- 
App.  filed  June  19, 
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1  205  569.    Electrically-Heated  Chocolati; 
'   Paule  ;  Henry  W.  Schwimmer,  Indianapo- 
lis,   Ind.      App.    filed    Nov.    7,    1914.      Pro- 
vide an  electric  heating  device   for  main- 
taining the  chocolate  at  uniform  tempera- 
ture. 
1  205,570.     Method  of  and  Apparatus  for 
'  Electric    Welding  ;    Frank    L.    Sessions. 
Lakewood,   Ohio.   App.    filed   May   7,   1913. 
Blast  so  located   and  directed  as  to  sup- 
plement the  action  of  the  heating  current. 
1  205,571.       Electric    Heater     (electrolytic 
'type)  ;  George  Sharpnack  and  Thomas  J. 
Nash,  Lincoln,  Neb.     App.  filed  March  27, 
1916.     Maintain  the  temperature  of  circu- 
lating water  in   water  jackets  above  the 
freezing  point. 
1  205, 5S9.        Sectional     Outlet     Box      for 
Electric  Conduits  or  Wires  ;  Lester  J. 
Young,    Oswego,    111.      App.    filed   June    7, 
1915.     Comprises  one  or  more  sections  or 
units  that  are  adapted  to  interlock  with 
each  other. 
1205  617.     Telephone  Exchange  System; 
'  Charles    L.     Goodrum,    New     York    City. 
App.    filed   May    22,    1916.      Average  time 
interval   between  the   removal   of  the   re- 
ceiver by  the  calling  party  and  the  con- 
nection   with    his    line    terminals    by    a 
finder  is  reduced. 
1,205.618.     Speech-Transmitting  Mechan- 
'  isM  ;    Elwood    Grissinger.    Buffalo.    N.    Y. 
App.  filed   Sept.    17,  1914.     The  resilience 
of  a  torsional  pivot  is  applied  through  a 
lever  element. 
1,205,620.      Charging    Storage    Batteries; 
Varian  M.  Harris,  Chicago,  111.     App.  filed 
Aug.    24,   1912.      Means   for  compensating 
for  the  electrolytic  lag  when  a  pulsating 
undirectional  current  is  used  for  charging 
th3  battery. 
1,205,624.       Switch;     Ellsworth    A.     Haw- 
thorne, Bridgeport,  Conn.     App.  filed  July 
31,    1913.      Combined  battery  with  casing 
and  .«witch. 
1,205,628.     Portable  Electric  Light;  Gus- 
tave      Frederick      Hitzelberger,      London, 
England.     App.  filed  March  9,  1914.    Elec- 
tric candle. 
1  205,629.     Circuit   Controller  for   Port- 
able   Electric    Lights  ;    Gustave    Frede- 
rick Hitzelberger.  London,  England.    App. 
filed    Jan.    6,    1915.      Improved    construction 

of   circuit    controller. 
1,205,633.     Portable  Electric  Light;  Con- 
rad  Hubert,  New  York  City.     App.   filed 
March    6,    1915.      General    appearance   of 
oil-burning  lantern. 

1.205.645.  Electric-Battery  Lamp;  James 
W.  Lawhead  Wilmington  Ohio.  App.  filed 
Dec.  7,  1914.  Improvement  of  hand 
searchlights. 

1.205.646.  Electromagnetic  Bell;  Lewis 
A.  Littler,  Shelby,  Ohio.  App.  filed  April 
28,  1916.  Requires  a  minimum  of  current 
consumption  for  its  operation. 

1,205,665.  Heating  and  Cooking  Appa- 
ratus ;  Walter  Ward  Roberts,  Seattle, 
W^ash.  App.  filed  Dec.  22,  1915.  Fireless 
cooking  principle. 

1,205,677.  Inking  Mechanism  for  Bulle- 
'  tin-Printing  Machines:  Karl  A.  A. 
Staahlgren,  New  York  CitJ^  App.  filed 
Nov.  20,  1915.     For  telegraph  printers. 

1.205.682.  Spark  Intensifier  ;  Robert  M. 
Sutherlin,  Kansas  City,  Mo.  App.  filed 
Oct.  21,  1915.  For  internal  combustion 
engines. 

1.205.683.  Attachment  Plug  and  Recep- 
tacle ;  George  B.  Thomas,  Bridgeport, 
Conn.  App.  filed  Oct.  21,  1915.  Improve- 
ments. 

1  205,700.  Selecting  Device  for  Auto- 
matic OR  Semi-automatic  Telephone 
Systems;  Gotthile  Ansgarius  Betulander, 
Sodertorns  Villastad,  and  Nils  Gunnar 
Palmgren,  Stockholm,  Sweden.  App.  filed 
June  26,  1914.  To  simplify  selecting  de- 
vices. 

1205  725.         I.MCLOSED      Arc      Lamp:      Karl 

'  Ferber,  Berlin,  and  Wilhelm  Wissmann. 
Charlottenburg.  Germany.  App.  filed 
April  4,  1913.  Comprising  smoke  ar- 
resters. 

1,205,731.  Relay  ;  Hans  Gerdien,  Berlin- 
Schmargendorf,  Germany.  App.  filed 
Nov.  25,  1914.  Having  an  oscillating  sys- 
tem working  on  the  contact  principle, 

1,205,737.  Incandescent  Electric  Lamp: 
Francis  Harrison  and  Francis  Leslie  Har- 
rison, Prestwick,  Scotland.  App.  filed 
Oct.  24,  1913.  Method  of  attachment  of 
the  filaments  in  place. 

1  205,750.  Motor  Arc  Lamp  ;  Fritz  Kiesler, 
Berlin-Charlottenburg,  Germany.  App. 
filed  April  17,  1914.  Ignition  will  be  es- 
sentially facilitated  in  case  scoria  has 
been  deposited  on  the  points  of  the  carbon 
pencils. 

1  205,770.        Ignition      Dynamo  ;      Charles 

'  Thomas  Mason.  Sumter,  S.  C.     App.  filed 

Nov.    21,   1912.     Magneto   is  composed  of 

several   unit  groups   that  may  be  readily 

separated   from  each  other. 
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Lighting  Our  National  Monuments 

MORE  of  the  monuments  which  mark  significant 
events  in  our  national  life  may  well  be  illuminated 
by  night.  The  lighting  of  the  Statue  of  Liberty  in 
New  York  Harbor  last  week  is  representative  of  the 
possibilities  of  carrying  out  a  program  which  lends  dis- 
tinction to  such  a  project.  We  have  all  too  few  such 
great  symbols  in  our  history  about  which  our  ideals 
of  Americanism  may  cluster  and  which  the  magic  brush 
of  electric  light  may  recreate  nightly.  There  is  a 
patriotic  opportunity  for  the  artist  and  the  engineer. 
Painting  great  pictures  with  the  sky  for  a  background 
and  electricity  for  a  brush  demands  an  appreciation  of 
the  fitness  of  things  which  cannot  be  attained  by  group- 
ing a  few  spot  lights.  In  such  undertakings  an  art 
sense  of  proportion  and  final  effect  must  be  coupled  with 
the  technical  knowledge  of  appliances,  of  color  values, 
of  the  reflecting  characteristics  of  surfaces  and  of  the 
sources  of  energy  available. 

While  it  is  evident  that  the  technical  illumination 
features  are  only  a  part  of  a  program  to  light  other 
monuments  the  part  the  electrical  interests  played  in 
the  lighting  of  the  Statue  of  Liberty  indicates  that 
they  may  well  take  the  initiative  in  other  localities. 
The  conception  of  lighting  the  Statue  of  Liberty,  for 
example,  was  that  of  an  electrical  man.  It  is  signifi- 
cant that  the  electrical  energy  was  most  satisfactorily 
arranged  bj'  connecting  with  the  mains  of  a  great  cen- 
tral station  and  that  much  of  the  success  of  the  public 
presentation  of  the  plan  which  was  promoted  by  the 
New  York  World  has  been  credited  by  that  enterprising 
journal  to  the  electrical  interests.  This  example  of  the 
possibilities  of  co-operation  should  not  stand  alone. 


Valuation  Versus  Settlement 

BETWEEN  the  two  rate  cases  which  have  been  re- 
ceiving much  attention  in  Greater  New  York  there 
are  fundamental  differences  which  carrj'  lessons.  One 
-case  was  settled,  the  other  appears  to  be  on  the  verge 
of  entering  into  court.  One  required  little  time  and 
little  money,  the  other  involved  a  large  expenditure  of 
both  of  these  valuable  assets.  Where  consumers  of  the 
one  company  will  enjoy  reduced  rates  promptly,  the  con- 
sumers of  the  other  corporation  have  waited  through  a 
long  valuation  and  the  presentation  of  detailed  testi- 
mony and  they  now  face  the  possibility  of  further  delay ' 
by  court  proceedings.  In  the  New  York  Edison  Com- 
pany case  no  valuation  was  made,  in  that  of  the  Edison 
Electric  Illuminating  Company  of  Brooklyn  an  ap- 
praisal of  the  Public  Service  Commission  took  $17,000,- 


000  from  the  claimed  physical  value  and  investment  and 
made  no  allowance  for  franchise  or  going  value.  The 
Brooklyn  company  has  a  large  incentive  behind  its  pro- 
test. To  see  this  sum  even  as  a  paper  deduction  is  dis- 
quieting. If  more  time  and  money  will  lead  to  a  pres- 
entation of  its  evidence  which  will  restore  values  denied 
by  the  commission  it  can  well  afford  to  spend  them.  If 
it  wins  it  will  gain  much.  If  it  loses  it  will  not  see  its 
values  treated  more  destructively  than  in  the  commis- 
sion decision.  It  knows  the  worst.  Is  valuation  really 
worth  the  cost  to  company,  to  commission  or  to  public? 


A  Practical  Ground  Detector 

A  S  we  have  frequently  remarked,  the  art  of  power 
-^^transmission  owes  a  great  deal  to  the  resourceful- 
ness of  the  engineers  on  the  Pacific  Coast.  They  have 
systematically  pitched  in  and  accomplished  things  worth 
doing,  often  impelled  thereto  by  the  necessities  peculiar 
to  the  widespread  networks  which  they  must  protect. 
Mr.  Armstrong's  report  on  work  with  a  low-voltage 
ground  detector  in  this  issue  is  a  case  in  point.  The 
problem  was  to  guard  the  service  on  1200  miles  of  2200- 
volt  lines  and  the  solution  seems  a  very  practical  one  in- 
asmuch as  it  not  only  shows  to  the  eye  the  existence  of 
grounds  but  through  a  sensitive  relay  rings  a  bell  which 
calls  attention  to  incipient  trouble.  The  principle  is  not 
unfamiliar,  merely  connecting  three  single-phase  trans- 
formers in  Y,  with  a  grounded  neutral  passing  through 
a  telegraph  relay  connected  with  the  bell.  Obviously  if 
one  phase  is  grounded  the  corresponding  lamp  will  go 
down  and  the  two  other  phases  go  up,  and  simultane- 
ously the  alarm  bell  will  sound  a  warning. 

Perhaps  the  most  interesting  feature  of  the  ground 
detector  is  the  arrangement  of  the  lamps.  These  are  in 
a  cylinder  divided  by  partitions  into  three  sectors  of 
120  deg.  each,  and  a  front  of  ground  glass  is  provided. 
This  increases  the  sensitiveness  of  the  indications  since 
the  eye  catches  a  variation  in  the  spots  of  light  more 
readily  than  it  would  a  slight  increase  or  decrease  of 
brightness  in  the  filament  itself.  This  delicacy  might 
be  still  further  increased  by  setting  the  lamps  in  opaque 
boxes  radiating  from  the  central  disk  and  providing 
each  sector  with  a  diffusing  reflector  which  would  il- 
luminate the  whole  of  the  corresponding  ground  glass 
front,  so  that  the  effect  on  the  eye  would  be  not  three 
spots  but  three  sectors  with  merely  thin  lines  of  de- 
marcation between  them.  This  would  really  reduce  the 
indicator  to  a  three-cornered  photometer  on  which 
slight  variations  would  show.  A  provision  for  shifting 
the  lamps  along  the  radial  boxes  would  accurately  bal- 
ance the  former,  eliminating  special  lamp  selection. 
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The  Opportunity  in  Congress 

IT  is  the  passage  of  the  Webb  bill,  permitting  combina- 
tions for  export  trade,  that  the  President  recom- 
mended when  he  told  Congress  this  week:  "The  thing 
must  be  done  now,  because  the  opportunity  is  here  and 
may  escape  us  if  we  hesitate  or  delay."  There  was  no 
necessity  for  a  lengthy  exposition  of  the  purpose  of 
the  bill;  the  House  of  Representatives  has  acted  upon 
it,  and  only  the  confirming  vote  of  the  Senate  is 
awaited.  The  opportunity  is  too  plain  to  every  Amer- 
ican to  require  pointing  out.  This  is  not  a  measure 
which  the  autocratic  hand  of  either  labor  or  capital  is 
imposing  upon  the  public.  It  is  a  constructive  law 
which  will  give  our  manufacturers  and  exporters  equal 
footing  with  their  foreign  competitors  in  foreign  mar- 
kets. It  means  that  where  export  trade  is  concerned 
the  extensive  combinations  of  foreign  manufacturers 
will  be  met,  not  by  individual  Americans,  but  by  com- 
binations of  Americans.  If  the  manufacturers  con- 
tentedly read  the  President's  approving  words  and  the 
indorsement  of  the  Federal  Trade  Commission  and  take 
no  active  steps  to  impress  Congress  they  may  get  the 
law,  or  they  may  have  the  disappointment  of  seeing  it 
lost  in  the  shuffle  of  the  short  session.  They  will  be 
much  more  likely  to  see  effective  enactment  of  the  bill 
if  they  tell  their  Representatives  what  it  is  worth  to 
their  industries — both  to  the  capital  and  to  the  men 
that  work  in  them. 


The  Flow  of  Steam  Through  Pipes 

IN  this  issue  an  exceedingly  convenient  and  practical 
chart  for  the  computation  of  steam  flow  is  presented 
as  devised  by  F.  M.  Hatch.  The  flow  of  steam  through 
pipes  has  been  repeatedly  investigated  with  fairly  con- 
cordant results,  however,  the  large  pipes  found  in 
modern  power  plants  have  hardly  had  their  due  share 
of  attention.  The  theoretical  considerations  involved 
are  of  great  interest,  but  from  a  practical  standpoint 
the  engineer  has  to  deal  chiefly  with  the  relation  be- 
tween four  quantities,  the  density  of  the  steam  at  mean 
pressure,  the  quantity  flowing,  usually  expressed  in 
pounds  per  minute,  the  velocity,  generally  in -feet  per 
second,  and  the  area  of  the  pipe  taken  in  square  feet. 
The  last  named  quantity  together  with  the  drop  in 
pressure  per  unit  length  of  pipe  are  generally  the  un- 
known quantities  sought.  The  ordinary  steam  formulas 
like  those  of  Unwin  and  Babcock  give  reasonably  easy 
and,  as  experience  shows,  accurate  solutions  for  the 
various  relations  required.  They  are  not  altogether 
simple,  however,  as  the  relations  are  mostly  not  linear 
and  the  use  of  a  steam  table  is  required. 

Mr.  Hatch  has  worked  out  a  chart  with  the  scales  for 
the  several  quantities  so  proportioned  and  placed  as  to 
put  the  relations  between  the  quantities  in  linear  form, 
so  that  the  necessary  solution  can  be  quickly  obtained 
by  means  of  a  straight  edge.  Such  a  chart  bears  much 
the  same  relation  to  the  computation  in  hand  that  a 
map  on  Mercator's  projection  does  to  navigation,  and 
the  examples  given  show  the  great  facility  with  which 
the  ordinary  steam  problems  can   be  worked  out.     A 


special  correction,  also  graphical,  has  been  introduced 
for  superheated  steam.  For  most  practical  problems 
in  power  engineering  the  chart  should  prove  extremely  J 
convenient.  In  only  a  few  instances  involving  great  ■ 
differences  in  elevation  between  the  ends  of  the  line,  or 
material  loss  of  heat  due  to  imperfect  jacketing  of  the 
pipes,  would  special  corrections  be  required.  That  due 
to  elevation  is  pointed  out  by  Mr,  Hatch.  The  other 
would  appear  only  in  rather  long  lines,  and  obviously  no 
generalized  expression  for  it  could  be  plotted. 


Denver's  Distribution  System 

RECENT  changes  in  the  distribution  facilities  on 
the  system  of  the  Denver  Gas  &  Electric  Company, 
as  outlined  by  D,  C,  McClure  in  this  issue,  should  be  of 
interest  to  many  engineers  who  have  to  deal  with  prob- 
lems of  growing  overload.  To  summarize  the  situation, 
it  was  found  two  years  ago  that  the  voltage  regulation 
was  not  satisfactory  on  account  of  the  too  great  and 
increasing  drop  on  the  circuits  and  that  some  radical 
steps  were  necessary  to  overcome  the  difficulty.  The 
system  had  simply  outgrown  its  clothes,  as  often  hap- 
pens when  an  active  management  gets  busy  in  a  pro- 
gressive community.  The  remedy  taken  was  one  which 
lends  itself  very  readily  to  relief  of  situations  of  this 
sort,  being  nothing  more  than  the  transformation  of  a 
mesh-connected  2300-volt  distribution  into  a  star-con- 
nected 4000-volt  system  with  neutral.  In  either  case 
splitting  the  circuits  into  single-phase  feeders  from  the 
centers  of  distribution  is  generally  necessary,  but  it  is 
quite  as  convenient  in  the  one  instance  as  in  the  other. 
Therefore  the  change  was  made  and  the  single-phase 
feeders  were  linked  in  pairs  to  form  the  three-phase 
four-wire  system.  These  feeders  run  to  the  distribution 
centers  and  from  these  the  single-phase  lines  are  ex- 
tensively used,  each  consisting  of  one  phase  wire  and  a 
branch  of  the  neutral.  The  combination  of  feeders  thus 
made  means  an  increase  of  the  transmission  rating  for 
the  same  line  losses  amounting  to  one-third.  The  single- 
phase  circuits,  however,  as  arranged,  gain  nothing  since 
the  phase  wire  and  neutral  are  of  the  same  size,  but  the 
improvement  up  to  the  centers  of  distribution,  which 
really  deals  with  a  large  part  of  the  loss,  is  marked. 

The  changes,  evidently,  involved  the  reconnection  of 
transformers  and  as  regards  at  least  a  part  of  the  motor 
supply  the  installation  of  auto-transformers,  bringing" 
the  voltage  back  to  2300.  Of  course,  for  all  motors  op- 
erated on  the  regular  secondaries  the  change  was  quite 
simple.  The  power  and  lighting  loads  are  connected  to 
the  same  feeders,  since  experience  has  shown  that  the 
peaks  occur  at  different  times  and  better  use  of  the  cop- 
per is  thus  secured.  The  neutral  is  grounded  only  at 
the  station.  This  three-phase  four-wire  system  is  a 
very  convenient  and  practical  one  which  has  been  far 
too  little  used  hitherto.  It  is  subject  to  certain  incon- 
veniences which  are  not  serious,  chief  among  which  is 
added  difficulty  in  running  through  trees,  since  there  is 
now  4000  volts  between  any  two  phase  wires.  Under 
Denver  conditions  this  is  not  a  serious  matter  and  can 
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always  be  remedied  by  a  little  extra  care  in  trimming 
and  arranging  the  circuits. 

Another  difficulty,  largely  theoretical,  is  the  aggrava- 
tion of  the  third  harmonic.  With  a  heavy  mixed  load 
this  is  of  comparatively  small  consequence,  particularly 
since  the  third  harmonic  on  a  60-cycle  system  is  not  one 
likely  to  kick  up  serious  resonance.  So  far  as  working 
the  generators  in  parallel  is  concerned  the  harmonic  is 
kept  out  of  mischief  by  suitable  resistance  in  the  neu- 
trals from  generators  to  ground.  The  scheme  of  im- 
provement seems  to  have  worked  out  admirably  and  to 
have  greatly  relieved  the  situation. 


Boiler  Settings 

THE  importance  of  proper  functioning  of  the  boiler 
furnace  is  gradually  being  more  and  more  fully 
recognized.  Steam  boilers  have  settled  into  a  moderate 
number  of  well-known  general  types,  of  which  most  do 
not  vary  greatly  in  efficiency.  The  adaptation  of  the 
combustion  compartment  to  the  use  of  various  fuels  is 
very  largely  a  matter  of  furnace  design,  and  the  prob- 
lem of  adjusting  fuel  and  furnace  to  maximum  efficiency 
measured  in  dollars  and  cents  is  just  as  fundamental 
to  economy  as  the  performance  of  the  boiler  itself. 
While  it  is  almost  universal  practice  to  use  mechan- 
ical stokers  in  large  new  plants,  the  stoker  tends  some- 
what to  complicate  the  situation  in  remodeling  existing 
installations,  since  it  adds  to  the  requirements  of  vari- 
ous designs  the  provision  of  suitable  space  for  the  driv- 
ing mechanism,  air  ducts  and  ash  outlets.  Ordinarily 
the  countershaft  of  the  stoker  itself  can  be  readily 
disposed  of,  either  under  the  stoker  cylinders,  under 
the  boiler-room  floor  or  over  the  hoppers.  The  main 
thing  is  to  protect  it  from  hot  ashes.  The  air  ducts 
for  forced  drafts  and  the  ash  hopper  or  pit  are  more 
difficult  to  provide  for,  particularly  if  the  boiler  setting 
is  somewhat  cramped,  and  the  article  on  this  phase  of 
installations  elsewhere  in  this  issue  shows  some  of  the 
various  schemes  the  engineer  may  use  to  satisfy  the 
requirements  of  the  boiler  room. 

The  greater  difficulties  arise  when  there  is  not  suffi- 
cient depth  under  the  boiler  setting  to  allow  for  ready 
disposal  of  the  ashes  which  have  to  be  withdrawn  at 
the  side  or  rear.  Some  of  the  scant  space  available  has 
to  be  taken  up  by  the  air  duct,  and  trouble  may  be 
experienced  in  making  the  arrangement  a  convenient 
one.  One  of  the  layouts  in  the  article  to  which  reference 
is   made  shows   into  how  small  space  the  setting  can 


be  forced  if  necessary.  It  goes  without  saying,  how- 
ever, that  while  lack  of  space  is  a  somewhat  serious 
matter,  with  some  types  of  boiler  it  seems  almost  im- 
perative to  provide  a  liberal  amount  of  clearance  under 
the  boiler  setting  proper  to  facilitate  ash  removal,  even 
at  the  cost  of  suitable  boiler  room  addition.  In  general 
the  article  shows  ingenious  methods  to  make  the  best 
of  a  situation  and  at  the  same  time  points  the  plain 
moral  that  it  does  not  pay  to  cramp  a  boiler  room.  An 
obsession  of  compactness  has  crippled  the  performance 
of  many  a  machine  and  many  a  station,  and  it  is  quite 
easy  to  lose  all  the  advantage  of  space  that  is  gained 
by  introducing  complications.  Give  a  good  boiler  a  fair 
chance  with  a  suitable  furnace  and  stoker  and  its 
average  performance  will  be  very  materially  improved. 


Wireless  in  Transmission  Networks 

COMMUNICATION  between  generating  plants  and 
substations  constituting  a  power  distribution  sys- 
tem is  an  essential  for  satisfactory  operation.  More- 
over, the  communication  apparatus  must  give  immediate 
and  reliable  service.  Line  telephones  have  been  largely 
used  for  this  purpose,  and,  when  proper  precautions 
against  inductive  interference  are  taken,  give  good 
results  so  long  as  the  telephone  wires  remain  in  posi- 
tion. When  the  wires  come  down,  however,  the  system 
becomes  helpless,  station  engineers  consequently  grow 
nervous  whenever  winds  are  high  or  sleet  storms  ap- 
pear. Several  progressive  power  transmission  men  are 
now  applying  the  radio  systems  to  their  ovra  peculiar 
problems  with  notable  success.  Since  the  only  struc- 
tures which  can  be  affected  by  storms  are  at  the  operat- 
ing stations  themselves,  maintenance  labor  is  localized 
and  possible  interruptions  may  be  speedily  ended.  In 
installing  wireless  for  emergency  or  regular  service  it 
must  be  borne  in  mind  that  first  cost  is  a  relatively 
unimportant  item.  The  purpose  of  the  service  is  to 
furnish  insurance;  consequently,  if  it  is  to  be  effective, 
the  plants  must  be  so  chosen  that  they  can  supply  uni- 
formly satisfactory  communication  at  all  times.  It  will 
not  do  to  "save"  by  installing  inferior  apparatus  or 
stations  too  small  to  signal  reliably  over  the  required 
distances.  Radio  telegraphy  is  finding  new  commercial 
uses  almost  daily,  and  the  indications  are  that  in  its 
application  to  power  station  communication  both  the 
wireless  and  the  transmission  engineers  will  make 
material  gains. 


N 


EXT  week,  in  the  engineering  num-      The    Coining   IsSUeS      usual     engineering    departments,    broad 
ber  of  the  Electrical  World  for      niiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiniiniiiiiiiiinniiinmimimimni      problems  connected  with  the  sale  of  elec- 


December  a  leading  article  will  discuss  recent  ad- 
vance and  tendencies  in  the  installation  of  outdoor  high- 
tension  equipment.  Vector  relations  in  the  split-phase 
magnet  will  be  described  in  another  article,  which  con- 
tinues the  treatment  of  the  theory  and  operation  of  the 
split-phase  magnet  begun  in  the  Electrical  World  of 
Nov.  18.  The  fourth  issue  of  the  month,  dated  Dec.  23, 
is    the    commercial    number,    in    which,    besides    the 


trical  energj'  by  central  stations  are  dealt  with.  An  edi- 
torial program  for  the  Annual  Review  and  Statistical 
number,  Jan.  6,  includes  a  group  of  articles  on  the  de- 
velopments of  the  industry  by  a  representative  group  of 
men  and  a  special  statistical  analysis  of  the  year  just 
past.  The  new  monthly  publication.  Electrical  Mer- 
chandising, for  December,  will  be  a  Christmas  number, 
and  be  issued  on  Dec.  15. 
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NEWS  OF  THE  WEEK 


Reports  of  Conven- 
tions and  Meetings 
of  Electrical  Associa- 
tions   and    Societies 


ANNUAL  MEETING  OF  THE 

A.  S.  M.  E.  IN  NEW  YORK 

Power  Plant  Operation,  Performance  of  Steam  Equip- 
ment, Safety  and  Textile  Mill  Problems  Among 
f  the     Subjects     Discussed — About     1800 

;  Members  and  Guests  in  Attendance 

With  something  more  than  1800  registered  members 
■and  guests,  the  American  Society  of  Mechanical  Engi- 
neers officially  opened  its  thirty-seventh  annual  meeting 
in  the  Engineering  Societies  Building,  New  York,  on 
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PROF.    IRA   N.    HOLLIS, 

President-Elect  A.  S.  M.  E. 
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develop  the  human  side  of  students.  In  order  that  pro- 
fessors may  speak  with  authority,  they  should  pref- 
erably have  had  practical  experience  in  the  subject  or 
subjects  taught,  and  should  keep  in  touch  with  the  field 
by  regular  practice. 

Election  of  Officers 

Following  the  presidential  address,  the  following  of- 
ficers were  elected:  President,  Dr.  Ira  N.  Hollis;  vice- 
president  for  two  years,  Charles  H.  Benjamin,  Lafay- 
ette, Ind.,  Arthur  M.  Greene,  Jr.,  Troy,  N.  Y.,  and 
Charles  T.  Plunkett,  Adams,  Mass. ;  managers  for  three 
years,  Robert  H.  Fernald,  Philadelphia,  Pa.  William  B. 
Gregory,  New  Orleans,  La.,  and  C.  R.  Weymouth, 
Berkeley,  Cal. 

President-elect  Ira  N.  Hollis  is  president  of  the  Wor- 
cester Polytechnic  Institute  going  there  from  Harvard 
University  where  he  was  professor  of  engineering. 
Prior  to  1893  he  was  connected  with  the  U.  S.  Navy. 
He  has  rendered  notable  services  to  the  country  and  his 
profession  through  activity  in  industrial  preparedness 
and  work  as  a  member  of  a  commission  on  national  de- 
fense that  made  recommendations  to  the  Chamber  of 
Commerce  of  the  United  States  looking  to  a  better 
navy,  a  better  army  and  a  legalized  council  on  national 
defense  and  whose  findings  have  since  been  practically 
adopted  by  Congress. 


Tuesday  night  of  this  week  when  Dr.  D.  S.  Jacobus  de- 
livered the  usual  presidential  address.  The  program  this 
year  was  unusually  heavy,  calling  for  the  presentation 
of  forty  papers  at  eleven  sessions  from  Dec.  6  to  Dec.  9. 
A  large  number  of  papers  were  read  by  title  without 
oral  discussion  and  brief  abstracts  made  of  others  to 
allow  time  for  the  discussion  of  special  topics. 

The  following  papers  presented  at  the  convention 
dealt  with  subjects  closely  allied  with  the  electrical  in- 
dustry. "Proportioning  of  Surface  Condensers,"  by 
-George  A.  Orrok;  "Water  for  Steam  Boilers — Its  Sig- 
nificance and  Treatment,"  by  Arthur  C.  Scott  and  J.  R. 
Bailey;  "Steam  Safety  Valves,"  by  George  H.  Clark; 
"Standardization  of  Power-Plant  Operating  Costs,"  by 
Walter  N.  Polakov;  "Graphic  Methods  of  Analysis  in 
the  Design  and  Operation  of  Steam  Power  Plants,"  by 
R.  J.  S.  Pigott;  "Power-Plant  Efficiency,"  by  Victor  J. 
Azbe,  and  "Pulverized  Fuel  for  Locomotives,"  by  J.  E. 
Muhlfeld. 

President's  Address 

In  his  presidential  address  on  "Education  in  Engi- 
neering," Dr.  D.  S.  Jacobus  made  the  following  sugges- 
tions: Closer  co-operation  should  be  encouraged  be- 
tween engineering  colleges  and  those  who  employ  grad- 
uates. Instead  of  raising  the  techni/^al  requirements 
for  admission  to  colleges  they  should  be  lowered,  and 
preparatory  schools  should  be  encouraged  to  teach  good 
English,  give  broad  educations  and  judge  applicants  by 
their  initiative  and  general  make-up.  Furthermore, 
•courses  should  be  arranged  to  train  the  initiative  and 


AMERICAN  PHYSICAL  SOCIETY 

MEETS  AT  CHICAGO 

Short  Papers  on  Tungsten  Wire,  Selenium,  Corona 

in  Hydrogen  and  on  Other  Topics  of  Interest  in 

the  Development  of  Electrical  Science 

At  the  eighty-fifth  regular  meeting  of  the  American 
Physical  Society  at  the  University  of  Chicago  on  Dec. 
2  thirty-eight  papers  dealing  with  advancement  and 
discoveries  in  the  science  of  physics  were  presented. 
In  presenting  their  subjects,  the  speakers  were  each 
limited  to  periods  of  from  five  to  ten  minutes.  Among 
the  papers  were  the  following:  "Preliminary  Notes  on 
the  Torsional  Elasticity  of  Drawn  Tungsten  Wires,"  by 
L.  P.  Sieg,  State  University  of  Iowa;  "Notes  on  the 
Amount  of  Error  in  Applying  to  Non-Parallel  Plates 
the  Formula  for  Electrical  Capacity  of  Parallel  Plates," 
by  L.  E.  Dodd,  State  University  of  Iowa;  "The  Photo- 
Electric  Emission  from  Crystals  of  Selenium,"  by  F. 
C.  Brown,  State  University  of  Iowa;  "The  Production 
of  Light  by  Cathode  Rays  in  Air,"  by  Gordon  S. 
Fulcher,  University  of  Wisconsin;  "Visual  Diffusivity," 
by  Herbert  E.  Ives,  United  Gas  Improvement  Company, 
Philadelphia;  "Measurement  of  Wave  Lengths  with  the 
X-Ray  Spectrometer,"  by  Elmer  Dershem,  State  Uni- 
versity of  Iowa;  "A  Single  Bar  and  Yoke  Method  for 
the  Magnetic  Testing  of  Iron  Bars,"  by  Arthur  Whit- 
more  Smith,  University  of  Michigan;  "Some  Effects  of 
Cross-Magnetizing  Fields  on  Hysteresis,"  by  N.  H. 
Williams,  University  of  Michigan;  "Alternating-Cur- 
rent and  Direct-Current  Corona  in  Hydrogen,"  by  John 
W.  Davis,  University  of  Illinois;  "The  Magnetic  Prop- 
erties of  Fe,  Ni  and  Co  Above  the  Curie  Point,  and 
Keesom's  Theory  of  Magnetization,"  by  Earle  M.  Terry, 
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University  of  Wisconsin;  "A  Simple  Method  for  De- 
termining the  Audibility  Current  of  a  Telephone  Re- 
ceiver," by  Edward  W.  Washburn,  University  of  Illi- 
nois; "An  Extension  of  the  Mayer  Experiments,"  by 
R.  R.  Ramsey,  Indiana  University;  "The  Mass  of  the 
Electric  Carrier  in  Copper,  Silver  and  Aluminum,"  by 
Richard  C.  Tolman  and  T.  Dale  Stewart,  University  of 
Illinois;  "Contact  Electromotive  Forces  and  the  Energy 
of  Emission  of  Electrons  Under  the  Influence  of  Mono- 
chromatic Light,"  by  R.  A,  Millikan,"  University  of 
Chicago;  "The  Permanence  of  the  Wave  Length  Sensi- 
bility Characteristics  of  Photo-Electric  Cells,"  by  Her- 
bert E.  Ives,  United  Gas  Improvement  Company,  Phila- 
delphia ;  "An  Effect  of  Light  on  the  Contact  Potential  of 
Selenium  and  Cuprous  Oxide,"  by  E.  H.  Kennard  and 
E.  0.  Dieterich,  University  of  Minnesota;  "A  Peculiar 
Gas-Crystal  Resistance  Change  in  Selenium,"  by  W.  E. 
Tisdale,  State  University  of  Iowa,  and  "Note  on  the 
Ionizing  Potential  of  Metallic  Vapors,"  by  H.  J.  van  der 
Bijl,  New  York  City.  A.  D.  Cole  of  Columbus,  Ohio,  is 
secretary  of  the  society. 


BROOKLYN  EDISON  COMPANY 

CLAIMS  LARGE  GOING  VALUE 

In  Petitioning  for  Rehearing  of  Rate  Case  It  Asks 

Allowance  of  $13,000,000  for  Deficiency 

Below  Fair   Return 

In  applying  to  the  New  York  Public  Service  Commis- 
sion of  the  First  District  for  a  rehearing  in  its  rate 
case  the  Edison  Electric  Illuminating  Company  of 
Brooklyn  presents  a  computation  on  going  value.  The 
amount  of  the  deficiency  of  net  earnings  below  a  fair 
return  on  the  investment  is  computed  as  of  Dec.  31, 
1915,  at  $13,194,763.  Eight  per  cent  was  applied  as  a 
reasonable  rate  of  return. 

Numerous  arguments  are  advanced  to  support  the 
petition  for  a  rehearing  and  a  staj^  of  the  enforcement 
of  the  order.  Among  these  are:  That  the  commis- 
sion was  without  jurisdiction;  no  evidence  was  given 
that  11  cents  per  kilowatt  hour  furnishes  a  return  in 
excess  of  the  cost  to  consumers  entitled  to  that  rate; 
the  commission  made  no  allocation  of  expense  to  dif- 
ferent classes  and  its  finding  of  discrimination  was  not 
supported  by  evidence;  it  has  authority  to  establish 
only  maximum  price  and  no  power  to  promulgate  bind- 
ing schedules;  it  is  without  power  to  order  elimination 
of  rates  based  on  quantity  consumption  and  there  was 
no  proof  to  support  the  conclusion  that  quantity  dis- 
counts result  in  unjust  discrimination ;  the  rates  made 
by  the  commission  are  unjust,  unreasonable  and  dis- 
criminatory between  different  classes;  the  deduction  of 
$7,140,000  from  property  account  for  so-called  deprecia- 
tion is  without  warrant  of  law. 


AMERICA'S  ELECTRICAL 

WEEK  VERY  SUCCESSFUL 

Permanent   Flood-Lighting   of  Statue  of   Liberty  at 

Signal  from  President  Wilson  Leads 

Off  Celebration 

All  this  week  the  electrical  interests  of  the  nation 
have  been  participating  in  the  celebration  of  America's 
Electrical  Week.  From  coast  to  coast  and  from  border 
to  border  special  features  were  planned  to  stimulate 
the  interest  of  the  public  in  electricity.  In  all  more 
than  100  electrical  shows  were  held,  each  supported 
by  local  interests.    A  number  of  public  groups  of  build- 


ings and  monuments  were  permanently  flood-lighted. 
National  popular  periodicals  of  more  than  7,000,000 
circulation  devoted  their  entire  first  issues  in  Decem- 
ber to  electricity.  In  addition,  newspapers  in  practi- 
cally every  city  in  the  United  States  of  any  size  de- 
voted during  the  week  some  space  to  electricity.  From 
every  angle  the  week  was  a  success,  both  nationally 
and  locally.  The  local  side  of  the  celebration  will  be 
given  in  detail  in  next  week's  issue  of  the  Electrical 
World. 


LIBERTY    PERMANENTLY    FLOOD    LIGHTED 

(Idea  Suggested  by  George  Williams  and  Funds  Supplied  Through 

New    York    Woi'ld) 

On  Saturday  night,  Dec.  2,  the  Statue  of  Liberty  was 
permanently  flood-lighted  at  a  wireless  signal  from 
President  Wilson,  who  had  come  to  New  York  for  the 
ceremonies. 

Following  the  lighting  of  the  statue  the  President 
and  Mrs.  Wilson  were  escorted  to  the  Waldorf-Astoria 
up  Broadway,  which  was  specially  illuminated,  to  the 
City  Hall,  which  was  decorated  by  a  huge  electric  flag, 
then  up  to  Fifth  Avenue  to  the  hotel.  Fifth  Avenue 
was  transformed  for  the  night  by  the  New  York  Edi- 
son Company  into  a  path  of  gold.  The  400-watt  type- 
C  street  lamps  were  changed  for  750-watt  type-C  lamps 
and  for  the  ground  glass  globes  were  substituted  ones 
of  tinted  amber,  giving  a  golden  effect. 

At  the  banquet  at  the  Waldorf-Astoria,  after  Presi- 
dent Wilson  had  made  the  pregnant  remark  that  "peace 
can  come  only  with  liberty,  not  while  destinies  are 
ruled  by  small,  selfish  groups,"  Chauncey  M.  Depew; 
Jules  J.  Jusserand,  the  French  ambassador;  Ralph 
Pulitzer  of  the  New  York  World  and  Henry  L.  Doh- 
erty,  president  of  the  Society  for  Electrical  Develop- 
ment,  delivered  addresses. 

Speaking  on  "The  Science  of  Electricity,"  Mr. 
Doherty  said: 

"I  assume  that  the  word  science  shall  be  interpreted 
in  its  broadest  sense.  The  great  epoch  of  making 
electricity  the  servant  of  man  was  ushered  in  by  the 
discovery  of  how  to  generate  electricity  by  mechanical 
methods.     The  whole  .cience  has  been  developed  during 
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the  lifetime  of  a  majority  of  the  men  who  sit  about 
these  tables. 

"If  any  one  of  you  has  occasion  to  talk  to  a  body 
of  real  scientists,  do  not  loosely  repeat  the  old,  worn- 
out  statement  that  'the  science  of  electricity  is  only  in 
its  infancy.'  The  science  of  electricity  is  far  in  ad- 
vance of  every  other  science  of  its  general  class. 

"Every  transformation  of  one  form  of  electricity 
to  some  other  form  of  electricity  is  accomplished  with 
marvelously  high  elliciency,  leaving  little  to  be  gained 
even  if  perfection  should  be  reached. 

"But  electrical  energy  must  be  derived  from  and  con- 
verted into  other  forms  of  energy,  and  it  is  M^ithin  these 
kindred  and  allied  sciences  that  big  losses  are  sustained, 
and  it  is  these  sciences  which  may  be  said  to  be  still 
in  their  infancy,  even  though  centuries  old. 

"The  magnitude  of  the  task  before  us  can  only  be 
appreciated  when  you  remember  that  whenever  you  see 
a  man,  woman  or  child  doing  any  form  of  human  labor, 
that  that  labor  can  either  be  reduced  or  wholly  elimi- 
nated by  the  use  of  electricity.  Millions  of  people 
every  day  are  fatigued  with  labor  that  it  is  not  neces- 
sary for  them  to  do.  You  can  state  the  case  in  any 
terms  you  want;  that  electricity  will  make  human  labor 
more  productive;  that  it  will  lessen  fatigue;  that  it 
will  make  human  labor  more  efficient,  but  it  all  comes 
back  to  the  fact  that  every  form  of  human  labor  can 
be  eliminated  or  reduced  by  means  of  electricity," 


MERGER  OF  CALIFORNIA 

HYDROELECTRIC  SYSTEMS 

Operating    and    Other    Economies    Resulting    from 

Consolidating  the  Two  Immense  Systems  of 

the  Southern  California  Edison  Company 

and  Pacific  Light  &  Power 

Corporation 

There  have  been  many  rumors  during  recent  months 
pointing  to  a  consolidation  of  large  electrical  interests 
in  southern  California,  but  nothing  definite  has  been 
made  known  until  Dec.  1,  when  an  application  vi^as  filed 
with  the  State  Railroad  Commission  by  the  Southern 
California  Edison  Company  and  the  Pacific  Light  & 
Power  Corporation  for  authority  to  consolidate  the 
properties  of  the  two  companies.  The  consolidated 
properties,  which  will  also  include  the  Ventura  County 
Power  Company,  will  operate  under  the  name  of  South- 
ern California  Edison  Company,  which  will  then  be  one 
of  the  first  half  dozen  in  size  of  the  electric  operating 
companies  in  the  United  States. 

At  various  times  during  the  past  ten  years  there 
have  been  negotiations  regarding  the  union  of  these 
two  systems,  but  only  recently  has  a  satisfactory  basis 
been  reached,  and  a  definite  agreement  concluded  which 
is  of  undoubted  advantage  to  both  the  companies  and 
the.  communities  they  serve.  This  merger  of  vi^hat  are 
really  vast  interests  is  undoubtedly  along  the  lines  of 
wise  business  policy.  The  two  electric  companies  have 
been  operating  side  by  side  in  a  rapidly  growing  terri- 
tory, competing  keenly  for  business  in  numerous  cen- 
ters, and  to  some  extent  duplicating  investment  and 
wasting  energy  which  could  be  better  utilized  in  other 
directions.  The  result  of  the  consolidation  will  mean 
a  co-operation  of  brains  and  capital  which  should  re- 
dound to  the  benefit  of  all  concerned.* 

When  the  transfer  is  completed,  the  Southern  Cali- 
fornia Edison  Company  will  own  and  operate  five  steam 
generating  plants  with  a  rated  capacity  of  130,000  hp. 
and  thirteen  hydroelectric  generating  plants,  including 
the  wonderful  Big  Creek  plant,  with  a  capacity  in  ex- 


cess of  150,000  hp.  The  combined  generating  capacity 
will  be  nearly  300,000  hp.  There  are  also  owned  un- 
developed hydroelectric  generating  properties,  capable 
of  adding  400,000  hp.  There  are  1400  miles  of  trans- 
mission lines  delivering  energy  to  103  substations,  and 
therefrom  carried  over  a  total  of  3700  miles  of  dis- 
tributing lines  to  165,000  consumers  located  in  150 
cities  and  towns  and  the  intervening  territory  in  south- 
ern California. 

Financial  Arrangements 

The  Southern  California  Edison  Company  will  take 
over  and  hold  as  part  of  its  assets  approximately  95  per 
cent  of  the  outstanding  capital  stock  of  the  Pacific  Light 
&  Power  Corporation,  and  assume  its  bonded  indebted- 


COMBINED   SYSTEM  COVERS  IMMENSE  SECTION  OF  CALIFORNIA 

ness  amounting  to  $25,000,000.  The  stock  issues  con- 
sist of  $4,716,500  first  preferred  stock,  $9,660,000  sec- 
ond preferred  stock,  and  $10,468,500  common  stock. 
The  "Edison  company  will  also  purchase  and  hold 
$5,000,000  of  the  outstanding  bonds  of  the  Pacific  Light 
&  Power  Corporation  and  that  corporation's  notes 
amounting  to  $1,096,048.  The  Edison  company  will 
also  acquire,  as  part  of  the  transaction,  all  of  the  out- 
standing capital  stock  of  the  Ventura  County  Power 
Company,  consisting  of  $341,750  preferred  stock  and 
$704,500  common  stock. 

The  stocks,  bonds  and  notes  to  be  taken  over  by  the 
Southern  California  Edison  Company  have  a  face  value 
of  $31,880,298.  The  Edison  company  will  issue  $12,029,- 
900  of  its  5  per  cent  second  preferred  stock  and  give 
$4,000,000  in  cash  on  account  of  the  purchase  of  the 
stocks  and  bonds,  and  will  also  issue  $11,152,200  of  its 
common  stock  to  the  Pacific  Light  &  Power  Corporation, 
which  stock  will  remain  in  the  treasury  of  the  corpora- 
tion. By  reason  of  its  ownership  of  95  per  cent  of  the 
stock  of  the  Pacific  Light  &  Power  Corporation  which 
it  will  acquire  from  Henry  E.  Huntington,  the  Edison 
company  will  in  reality  own  nearly  all  of  this  $11,152,- 
000  of  common  stock  to  be  issued  to  the  Pacific  Light 
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&  Power  Corporation,  so  that  in  the  final  analysis  only 
approximately  $550,000  of  this  will  be  actually  out- 
standing as  capital. 

Henry  E.  Huntington  will  become  the  largest  indi- 
vidual stockholder   in  the  Southern   California  Edison 


generation  costs.  The  tying  in  of  the  two  properties 
will  add  to  each  a  greater  reserve  of  power,  and  an 
assurance  of  continuity  of  service  heretofore  unequaled 
in  the  electrical  distributing  business. 

The  announcement  of  the  consolidation  at  this  critical 


BIG  CREEK   STATION   AND  TRANSMISSION    LINES  OF   THE   PACIFIC   LIGHT   AND   POWER   CORPORATION 


Company  by  reason  of  his  ownership  of  more  than 
$12,000,000  of  its  second  preferred  stock.  The  finan- 
cial arrangement  covering  the  merger  precludes  the 
necessity  of  borrowing  money  or  pledging  the  Southern 
California  Edison  Company's  securities  or  credit  in 
connection  with  the  purchase  of  the  properties  of  the 
Pacific  Light  &  Power  Corporation. 

Economies  Expected  from  Consolidation 

The  two  enterprises  under  one  head  will  give  much 
better  service  to  the  public,  and  at  the  same  time  save 
considerable  operating  and  administrative  expenses,  as 
also  considerable  interest  on  investment.  From  an 
operative  standpoint,  the  union  of  the  two  properties 


period  in  the  negotiations  between  the  city  of  Los 
Angeles  and  the  companies  for  the  purchase  by  the  city 
of  the  Los  Angeles  distributing  systems  is  taken  to 
mean  that  the  Edison-Pacific  interests  are  preparing  the 
way  for  the  acceptance  of  the  city's  offer.  By  consoli- 
dating all  the  operation  within  the  city  under  one 
ownership,  i.e.,  the  city  of  Los  Angeles,  and  all  the 
business  outside  the  city  under  one  ownership,  i.e.,  the 
Southern  California  Edison  Company,  the  lines  of  own- 
ership will  be  so  distinctly  drawn  that  it  may  be  rea- 
sonably expected  the  city  and  the  Edison  company  will 
be  able  to  harmonize  on  all  matters  and  co-operate 
toward  the  end  of  building  up  a  wonderfully  developed 
and    remarkably   efficient   electric   distributing   system. 


¥ 


KERN   RIVER  STATION  AND  OIL  BURNING  BOILERS  AT  LONG  BEACH  STATION  OF  SOUTHERN  CALIFORNIA  EDISON  COMPANY 


will  mean  many  advantages.  The  immediate  effect  will 
be  that  the  Southern  California  Edison  Company's  pres- 
ent business  will  turn  over  to  the  Pacific  Light  &  Power 
Corporation's  recently  developed  Big  Creek  hydroelec- 
tric plant,  a  large  load  which  is  now  being  carried  by 
steam  plants.     This  will  result  in  a  large  economy  in 


After  the  Railroad  Commission  has  approved  the 
plans  for  consolidation  some  weeks  will  be  required  to 
work  out  the  details  of  tying  the  two  extensive  prop- 
erties together  and  getting  the  sy.^tem  and  departments 
synchronized,  but  doubtless  no  time  will  be  lo.st  in  this 
connection. 


BS 
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POWER  COMPANIES  ACCEPT 

OFFER  OF  LOS  ANGELES 

City  Will  Submit  Bond  Measure  to  Vote  After  Con- 
tract with  Southern  California  Edison  and  Pacific 
Light  &   Power   Companies   Is  Executed 

The  board  of  directors  of  Southern  California  Edison 
Company  at  a  special  meeting  held  on  Dec.  4  formally 
accepted  the  offer  made  by  the  city  of  Los  Angeles  to 
purchase  the  company's  distributing  system  in  Los  An- 
geles. 

The  board  of  directors  of  the  Pacific  Light  &  Power 
Corporation  at  a  meeting  held  on  the  same  date  also 
formally  accepted  the  city's  offer  for  its  distributing 
system.  The  resolutions  of  the  directors  of  both  com- 
panies were  practically  the  same  and  read  as  follows: 

Resolved  that  the  recommendation  made  by  a  special 
committee  composed  of  the  Mayor,  two  members  of  the 
City  Council,  and  two  members  of  the  Board  of  Public 
Service  Commissioners  of  the  city  of  Los  Angeles,  to 
the  board  of  Public  Service  Commissioners  of  the  city 
of  Los  Angeles  by  written  report  made  to  said  board 
dated  Nov.  29,  191G,  and  by  said  board  approved  by 
resolution  adopted  on  Nov.  29,  1916,  be  approved  and 
accepted  by  this  corporation  as  a  basis  from  which  to 
formulate  contracts  for  the  sale  by  this  corporation  of 
its  electric  distributing  system  within  the  city  of  Los 
Angeles  to  said  municipality,  and  for  the  sale  by  this 
corporation,  and  the  purchase  by  Los  Angeles  City  of 
electric  energy,  under  which  contracts  this  corporation 
will  be  reimbursed  for  the  loss  it  will  sustain  by  reason 
of  the  severance  of  its  Los  Angeles  distributing  system 
from  the  balance  of  its  property,  and  in  the  delivery 
of  its  property  free  of  incumbrance. 

Further  resolved,  that  the  vice-president  of  this 
corporation  present  to  the  trustees  under  the  trust 
deeds  covering  this  corporation's  electric  distributing 
system  in  the  city  of  Los  Angeles  the  matter  of  the 
proposed  sale  of  such  distributing  system  to  the  city  of 
Los  Angeles,  with  a  view  of  securing  releases  of  said 
property  from  the  lien  of  such  trust  deeds. 

Mayor  Woodman  on  Tuesday  expressed  himself  as  be- 
ing in  favor  of  submitting  a  bond  proposition  to  a  vote 
of  the  people  at  the  earliest  possible  moment  after  the 
contract  between  the  city  and  the  power  companies  has 
been  prepared  and  executed.  He  stated  further  that 
this  bond  election  would  probably  be  held  within  the 
next  thirty  days. 

The  public  service  commission  has  in  course  of  prep- 
aration a  communication  which  will  contain  a  complete 
analysis  of  the  proposal  of  the  city  for  the  city  for  the 
purchase  of  the  two  distributing  systems,  with  a  state- 
ment of  the  proposed  method  of  payment,  and  the  man- 
ner in  which  the  income  from  the  business  thus-  secured 
will  pay  for  the  proposed  municipal  indebtedness  to  be 
incurred  in  connection  with  the  acquisition  of  the  two 
systems.  The  purpose  of  this  information  is  to  acquaint 
the  voters  of  Los  Angeles  with  the  advantages  of  the 
purchase  of  the  distributing  systems  of  the  two  power 
companies  which  will  eliminate  the  necessity  of  paral- 
leling existing  lines  and  the  consequent  economic  loss, 
which  loss,  if  incurred,  must  eventually  be  paid  by  the 
consumers. 

Agreement  Between  Power  Companies  and  City 

The  value  of  the  property  of  Southern  California 
Edison  Company  in  the  city  of  Los  Angeles  on  June  30, 
1915,  as  fixed  by  the  State  Railroad  Commission,  was 
$4,750,000.  Additions  to  the  Edison  property  from  July 
1,  1915,  to  end  of  1916,  amounted  to  $232,104,  making 
a  total  of  $4,982,104,  not  including  the  Los  Angeles  No. 
3  steam  plant,  the  ownership  of  which  will  be  retained 
by  the  Edison  company. 

Upon  the  same  basis  of  valuation,  the  value  of  Pacific 
Light  &  Power  Corporation's  Los  Angeles  property  was 
fixed    at    $3,288,813.      The   combined   valuation    of   the 


physical  properties  of  two  companies  in  Los  Angeles  is 
therefore  $8,270,917. 

The  Railroad  Commission,  in  its  opinion  given  as  a 
result  of  hearing  in  the  so-called  Los  Angeles  con- 
demnation case,  fixed  the  severance  damage  to  the  Edi- 
son company,  if  its  Los  Angeles  properties  were  taken, 
at  $1,578,000  The  agreement  with  the  city  now  in- 
cludes allowance  for  severance  of  $841,201,  and  in- 
cluded in  the  contract  for  service  there  is  a  further 
allowance  on  account  of  severance  damage  amounting 
to  $736,799.  Thus  the  total  amount  of  severance  dam- 
age to  Edison  company  ($1,578,000)  as  fixed  by  the 
commission  is  taken  care  of  and  will  eventually  be  paid. 
Upon  the  same  basis  the  Pacific  Light  &  Power  Cor- 
poration is  allowed  in  the  power  rate  a  severance  aam- 
age  of  $408,201,  making  a  combined  allowance  of  $1,- 
145,000  to  the  two  companies  in  the  rates  for  energy 
to  be  supplied  to  the  city  for  the  first  ten  years  after 
the  properties  have  been  delivered  to  the  city. 

Details  of  Contract  for  Electricity 

A  most  important  feature  of  the  agreement  is  the 
provision  regarding  the  sale  of  energy  by  the  two  com- 
panies to  the  city.  For  the  first  ten  years  the  city 
guarantees  to  take  a  minimum  of  from  50  per  cent  to 
25  per  cent  of  total  city  maximum  demand.  When  it 
completes  its  first  hydroelectric  plant  the  city  will  have 
about  enough  power  available  to  supply  one-half  of  the 
total  demand.  Hence  the  power  companies  will  have  to 
make  up  the  difference  until  other  proposed  city  plants 
are  completed,  and  in  any  event  during  the  ten-year 
period  the  city  must  take  not  less  than  25  per  cent  of 
its  requirements  from  the  two  power  companies. 

Electricity  will  be  supplied  to  the  city  upon  a  load 
factor  schedule  ranging  from  a  minimum  load  factor 
of  36  per  cent  to  a  maximum  of  60  per  cent.  The  price 
for  energy  is  based  upon  the  companies'  costs,  including 
8  per  cent  for  interest,  plus  the  addition  agreed  upon 
for  severance  damage.  The  power  agreement  is  for  a 
period  of  thirty  years.  After  the  first  ten  years  the 
city  agrees  to  take  from  the  companies  all  the  energy 
it  will  use  over  and  above  that  generated  by  its  hydro- 
electric plants,  at  rates  to  be  then  fixed  by  the  State 
Railroad  Commission,  or  such  legal  authority  as  may 
be  in  control. 

This  power  arrangement  will  be  of  advantage  to  the 
city  in  that  it  will  not  be  called  upon  to  invest  capital 
in  steam  standby  plants,  but  will  at  all  times  have  a 
permanent  supply  to  draw  upon  under  extremely  sat- 
isfactory conditions.  Both  the  power  companies  have 
contracts  with  electric  railroads  for  the  sale  of  large 
amounts  of  power.  These  contracts  the  companies  will 
retain  and  continue  to  meet  the  present  and  future 
demands  of  the  railroads  for  electric  energy. 

One  Company  Withdraws  from  Negotiations 

Until  within  one  week  from  the  date  the  agreement 
with  the  city  was  reached,  the  Los  Angeles  Gas  &  Elec- 
tric Corporation  was  lined  up  with  the  Southern  Cali- 
fornia Edison  Company  and  the  Pacific  Light  &  Power 
Corporation  in  all  the  negotiations,  but  eventually  with- 
drew. In  its  letter  of  withdrawal  addressed  to  the 
Mayor  the  Los  Angeles  Gas  &  Electric  Corporation 
stated  it  was  compelled  to  take  such  a  step  by  the  de- 
liberate action  of  certain  representatives  of  the  city, 
which  action  tended  to  cripple  and  injure  the  business 
of  the  corporation,  and  its  value,  pending  the  negotia- 
tions for  sale.  The  Los  Angeles  Gas  &  Electric  Cor- 
poration is  the  oldest  electric  company  in  the  city,  and 
has  lighted  the  streets  since  1883. 

The  proposed  agreement  must  be  approved  on  behalf 
of  the  companies  by  the  directors,  and  later  by  the 
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trustees  of  the  properties.  On  the  city's  side,  there 
must  be  submitted  to  the  people  a  charter  amendment, 
which,  if  carried,  must  be  later  approved  by  the  State 
Legislature.  Then  a  bond  election  for  probably  $12,- 
000,000  would  follow. 

Electrical  Statistics  of  Los  Angeles 

The  population  of  the  city  of  Los  Angeles  is  about 
500,000,  and  the  total  number  of  electric  consumers  in 
the  city  is  approximately  125,000.  Of  this  amount  over 
82,000  will  be  turned  over  to  the  city  of  Los  Angeles 
by  the  Southern  California  Edison  Company  and  the 
Pacific  Light  &  Power  Corporation.  The  peak  demand 
of  entire  city  load,  exclusive  of  railroad  load,  is  well 
over  40,000  kw.  Of  this  amount  30,000  kw.  represents 
the  combined  peak  of  the  two  companies  selling  their 
properties  to  the  city.  The  combined  load  factor  on 
maximum  peak  is  close  to  40  per  cent. 

Electrically  speaking,  the  city  of  Los  Angeles  is  re- 
markably well  developed.  The  fact  that  three  com- 
panies have  been  competing  for  business  for  fifteen 
years  past  has  naturally  stimulated  the  growth.  The 
lighting  load  approximates  125,000  kw.  For  power  pur- 
poses there  are  in  use  10,000  motors  representing  a 
total  capacity  of  over  100,000  hp.  In  addition  there  are 
in  every-day  use  in  excess  of  100,000  lamp  socket  appli- 
ances for  heating  and  cooking  purposes.  The  consump- 
tion of  electric  energy  is  in  the  neighborhood  of  $9 
per  capita. 

Although  the  city  of  Los  Angeles  objected  to  the 
decision  of  the  State  Railroad  Commission  in  the  Edi- 
son condemnation  case,  and  asked  for  a  rehearing, 
which  request  was  denied,  said  decision  has  been  the 
basis  for  the  negotiations  which  have  led  up  to  the 
city's  offer  for  the  Edison-Pacific  di.stributing  systems. 
On  Dec.  1  the  commission  vacated  the  order  regarding 
the  Edison  case,  the  city  having  taken  no  formal  action 
in  the  matter  within  the  required  time. 


HIGH  COST  OF  FUEL  OFFSET 

BY  PLANT  INTERCONNECTION 

Negotiations  Pending  Between  Fall  River  and  New 

England    Power   Companies   for   Interchange 

of  Energy  Will  Effect  Mutual  Savings 

Negotiations  are  under  way  between  the  Fall  River 
Electric  Light  Company  and  the  New  England  Power 
Company  for  the  connection  of  the  Fall  River  company's 
steam  turbine  plant  at  Fall  River  with  the  latter  sys- 
tem. It  is  planned  to  build  a  66,000-volt  steel  tower 
transmission  line  from  Fall  River  to  the  Rhode  Island 
State  Line,  and  thence  to  the  PaM^ucket  substation  of 
the  New  England  system.  Rapid  growth  of  business  at 
Fall  River  has  necessitated  the  provision  of  6500  kw. 
additional  capacity  and  future  textile  mill  and  other 
business  warrants  arrangements  for  additional  power. 

The  Fall  River  company  operates  a  modern  plant  of 
about  16,000  kw.  rating  on  tide  water  at  the  foot  of 
Hathaway  Street,  and  if  the  negotiations  are  success- 
fully concluded  for  reciprocal  power  supply,  construc- 
tion will  be  completed  by  the  fall  of  1917.  An  1800-ft. 
span  across  tidewater  between  Fall  River  and  Somerset 
will  be  necessary,  and  it  is  planned  to  construct  the  line 
of  -yg-in.  copper-clad  steel  cable  carried  on  insulators 
supported  by  towers  240  ft.  high. 

A.  H.  Kimball,  general  manager  of  the  Fall  River 
company,  said  recently  that  if  the  new  line  is  built,  the 
arrangement  will  enable  the  company  to  minimize  its 
reserve  capacity  and  tend  to  offset  the  present  high  cost 
of  fuel.  Ultimately  it  will  probably  be  necessary  to 
build  a  large  plant  to  handle  the  Fall  River  service. 


OVERWHELMING  MAJORITY 

FOR  DALLAS  FRANCHISES 

14,613  Out  of  15,260  Votes  Cast  Favor  Plan  Whereby 

Public    Shares    Equally    With    Capital 

in  Excess  Earnings 

The  taking  of  the  postcard  vote  on  the  Dallas  railway 
and  lighting  franchises  which  was  in  process  for  two 
weeks  closed  on  Monday  la.st.  Out  of  a  total  of  15,260 
votes  cast  14,613  or  more  than  95  per  cent  were  in  favor 
of  the  proposed  franchises  whereby  rates  are  auto- 
matically lowered  as  reserves  increased  and  the  public 
is  made  to  share  with  capital  increased  profits.  The  es- 
sential features  of  the  franchises  were  outlined  in  the 
Electrical  World  for  Nov.  25,  page  1043. 

According  to  the  agreement  made  before  the  vote  was 
taken  the  city  will  now  grant  to  the  lighting  and  rail- 
way operators  franchises  substantially  as  proposed  to 
the  voters. 

Those  who  planned  this  action  and  proposed  this  form 
of  franchise  are  very  gratified  at  the  overwhelming  ma- 
jority which  the  voters  of  Dallas  gave  to  the  franchises. 
This  is  undoubtedly  the  greatest  demonstration  of  the 
desire  of  the  public  to  keep  the  operation  of  public  utili- 
ties in  private  hands  where  capital  shows  a  desire  to 
operate  the  properties  in  the  best  interests  of  all. 


NO  WATER  POWER  LEGISLATION 

LIKELY  BY  PRESENT  CONGRESS 

Matters  of  Interest  to  Electrical  Industry  Will   Be 

Displaced  Apparently  by  More  Pressing 

Measures  During  Short  Session 

The  second  session  of  the  Sixty-fourth  Congress — 
which  by  limitation  of  law  is  the  "short"  session  and 
must  end  March  4  next — began  in  Washington  on 
Monday.  For  reasons  connected  with  the  European  war, 
with  present  condition  of  American  industries,  and  with 
the  problems  these  industries  must  face  when  the  war 
ends,  the  coming  session  will  be  the  most  important 
session  of  Congress  from  a  business  point  of  view  that 
has  been  held  since  1812. 

When  the  estimates  were  presented  to  Congress  on 
Monday  by  the  Secretary  of  the  Treasury,  it  was  found 
that  it  is  proposed  to  appropriate  the  enormous  sum  of 
$1,268,715,834.03.  This  is  exclusive  of  sinking-fund  re- 
quirements and  expense  for  the  Postal  Service,  as  the 
latter  is  supposed  to  maintain  itself,  through  an  income 
and  outgo  of  $325,000,000.. 

There  are  fourteen  big  appropriation  bills,  and  each, 
in  the  opinion  of  experts,  will  require  at  least  a  week's 
time  for  consideration  in  Congress.  On  this  basis  there 
will  be  no  time  left  for  the  consideration  of  any  meas- 
ures other  than  the  appropriation  bills. 

There  are  100  bills  now  pending  on  the  calendars  of 
Congress  which  will  complicate  the  situation  if  called 
up  and  delay  the  work  of  the  session.  The  water  power 
bill  is  in  conference,  and  there  is  certain  to  be  a  debate 
if  an  attempt  is  made  to  adopt  a  conference  report. 
Unless  there  is  an  equalization  of  opposing  interests 
on  different  proposed  measures,  it  is  extremely  unlikely 
that  there  will  be  any  water  power  legislation  of  moment 
at  the  coming  session.  The  bill  to  provide  for  the  leas- 
ing of  irrigable  arid  lands  is  pending  in  the  Senate. 
The  immigration  bill,  the  measure  to  regulate  the  hours 
of  all  railroad  employees,  the  bill  to  increase  the  mem- 
bership of  the  Interstate  Commerce  Commission,  and 
many  others  are  in  favorable  position  to  be  called  up 
and  debated  interminably. 

President  Wilson  is  keeping  his  plans  to  himself, 
but  it  is  indicated  at  the  White  House  that  he  will  press 
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very  hard  for  the  passage  of  legishition  concerning 
threatened  railroad  strikes,  and  there  is  reason  for  the 
belief  that  he  will  regard  an  extra  session  with  less 
disfavor  than  the  postponing  for  a  long  time  of  legis- 
lation for  the  settlement  of  strikes  that  threaten  the 
food  supplies  of  the  people  and  the  business  of  the  coun- 
try. It  is  stated  that  the  President  would  not  fear  a 
House  of  Representatives  organized  l)y  the  Republicans, 
as  the  next  House  may  be,  for  he  does  not  regard  his 
recommendations  as  to  railway  strike  prevention  as 
partisan.  Then,  too,  the  extra  session  possibility  will 
loom  much  larger  if  the  Supreme  Court  of  the  United 
States  declares  the  recently  enacted  so-called  Adamson 
eight-hour  law  unconstitutional,  for  that  would  force 
the  whole  question  of  hours,  wages  and  the  public  in- 
terest directly  upon  Congress. 

Some  of  the  economists  at  Washington  are  studying 
what  happened  to  the  country  in  1812,  when  Great 
Britain  dumped  all  sorts  of  goods  on  to  the  United 
States,  to  the  ruination  of  the  struggling  baby  indus- 
tries of  those  days.  The  administration  of  President 
Monroe  faced  exactly  the  same  problems  that  are  being 
faced  now,  except  for  the  difference  in  volume.  For 
this  reason  there  is  every  likelihood  that  if  Representa- 
tive Fitzgerald  forces  his  "food  embargo"  proposition 
through  it  will  go  through  with  teeth  in  it  that  will 
make  it  strongly  resemble  a  tariff  act,  a  real  "anti- 
dumping" act. 


CANADIAN  CABINET  CONSIDERS 
NIAGARA  POWER  CONTROVERSY 

Pending  Its  Decision  no  Embargo  Will  Be  Placed  on 

Electricity  Exported  to  the  United  States 

from  Niagara  Stations 

Pending  a  decision  by  the  Canadian  cabinet,  which 
has  been  holding  a  series  of  conferences  with  represen- 
tatives of  the  Ontario  Hydro-Electric  Commission  and 
Canadian-Niagara  power  generating  companies,  there 
will  be  no  absolute  embargo  on  the  exportation  of 
Canadian  power  to  American  consumers.  E.  L.  Pate- 
naude.  Minister  of  Inland  Revenue,  who  has  control  of 
power  exportation  licenses,  and  his  cabinet  colleagues 
from  the  province  of  Ontario,  Sir  George  Foster  and 
Frank  Cochrane,  are  now  reviewing  evidence  submitted 
by  the  Ontario  commission,  which  is  urging  the  em- 
bargo, and  the  Canadian-Niagara  power  companies  who 
desire  to  continue  their  American  contracts.  Although 
the  hearings  were  private,  those  who  appeared  before 
the  federal  cabinet  were  given  the  impression 'that  a 
compromise  will  probably  be  agreed  upon. 

While  the  matter  is  being  considered  by  the  Canadian 
cabinet,  efforts  will  be  made  for  a  satisfactory  working 
agreement  between  the  provincial  commission  and  the 
private  generating  companies  for  a  fair  distribution 
of  power  to  both  Ontario  and  American  consumers. 
Some  of  the  latter  are  engaged  on  munitions  work  for 
the  Allies,  and  the  Imperial  munitions  board  at  Ottawa, 
Ont.,  is  urging  that  their  supply  of  power  be  not 
curtailed. 

The  Ontario  Hydro-Electric  Commission  was  repre- 
sented at  the  Ottawa  hearing  by  Sir  Adam  Beck,  chair- 
man; I.  K.  Lucas,  attorney  general  of  Ontario;  W.  K. 
McNaught  and  F.  A.  Gaby,  electrical  engineer.  The 
Canadian  Niagara  Power  Company  was  represented  by 
Wallace  Nesbitt,  K.C.,  Monroe  Grier,  K.C.,  and  Philip 
Barton,  general  manager.  Among  those  who  appeared 
for  the  Electric  Development  Company  of  Toronto 
was  R.  J.  Fleming,  manager;  James  Bain,  K.C.,  and 
A.  W.  Anglin,  K.C.,  appeared  for  the  Ontario  Power 
Company. 


Representatives  of  the  power  development  companies 
asked  for  renewal  of  their  export  licenses,  which  ex- 
pired last  April.  These  new  licenses  have  been  held  in 
abeyance  because  of  the  controversy  between  the  pro- 
vincial commission  and  the  power  companies.  The 
generating  companies  contended  they  have  entered  into 
agreements  with  United  States  companies  for  the  ex- 
portation of  power  and,  that  if  the  licenses  to 
export  were  cancelled,  then  the  Hydro  would  be  re- 
quired to  pay  a  price  for  power  equal  to  that  exacted 
from  American  industries.  Opposing  the  application 
of  the  power  companies,  Sir  Adam  Beck  declared  the 
companies  knew  of  the  existence  of  clause  V  of  the 
power  fluid  act  of  1906  when  they  entered  into  the 
United  States  contracts.  This  clause  provides  that 
license  to  export  power  be  limited  to  the  surplus  over 
and  above  what  was  needed  for  Canadian  requirements. 
These  have  been  estimated  by  Sir  Adam  Beck  at  over 
100,000  hp.  for  the  year  1917  alone. 

Western  New  York  industries  dependent  upon  Cana- 
dian power  are  watching  with  interest  the  develop- 
ments in  official  channels  at  Ottawa,  for  any  absolute 
embargo  on  the  exportation  of  Canadian  power  to 
American  consumers  would  have  a  demoralizing  effect 
upon  industries  in  this  section  of  the  country.  Hun- 
dreds of  Buffalo  and  Niagara  Falls  industries  are  now 
feeling  the  effects  of  the  partial  embargo  which  has 
been  in  effect  for  some  time,  and  great  pressure  is 
being  brought  by  these  industries  upon  the  United 
States  authorities  for  increased  diversion  of  water  from 
the  American  channel. 

Some  relief  from  the  power  shortage  which  has  been 
experienced  for  the  last  five  weeks  was  obtained  on 
Dec.  4,  when  the  first  unit  of  the  new  steam-generating 
station  of  the  Buffalo  General  Electric  Company  was 
placed  in  operation.  The  first  block  of  25,000  hp.  is 
being  generated  and  the  second  block  of  25,000  hp.  will 
be  ready  about  Jan.  1.  Construction  work  is  being 
rushed  continuously  so  that  the  maximum  capacity  of 
80,000  hp.,  which  will  be  generated  in  the  plant  now 
under  construction,  can  be  reached  as  rapidly  as 
possible. 


The  Electrical  World's 

STREET-LIGHTING  TABLES 

for  1917 

For  twenty-eight  consecutive  years  the  Electrical 
World  has  prepared  tables  showing  the  time  for 
lighting  and  extinguishing  street  lamps.  These  ta- 
bles for  1917  are  now  ready,  and  will  be  sent  free 
to  any  reader  addressing  the  Electrical  World, 
239  West  Thirty-ninth  Street,  New  York  City.  The 
tables  show  the  times  of  lighting  and  extinguishing 
lamps  on  the  all-night  schedule,  the  moonlight 
schedule,  and  the  Freund  system.  In  the  all-night 
schedule  the  lamps  are  lighted  one-half  hour  after 
sunset  and  are  extinguished  one  hour  before  sun- 
rise, giving  a  yearly  operation  of  about  3830  hours. 
In  the  so-called  "Philadelphia  moonlight  schedule," 
advantage  is  taken  of  the  moonlight,  and  on  nights 
when  the  moon  is  full,  or  nearly  so,  the  lamps  are 
not  lighted.  On  other  moonlight  nights  the  lamps 
are  extinguished  one  hour  after  moonrise  and  lighted 
one  hour  before  moonset.  With  this  schedule  the 
lamps  are  in  operation  about  2000  hours  per  year. 
A  third  set  of  figures  has  been  calculated  according 
to  the  system  of  Mr.  Freund,  which  ignores  the  moon 
until  after  midnight  throughout  the  year.  This 
schedule  entails  the  use  of  lamps  about  3000  hours 
a  year. 
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Changes  That  Increase  Denver's  Electrical 
Distribution  Facilities 

By  D.  C.  McClure 

Engineer  with   Denver  Gas  &  Electric  Light   Company 

Loads  on  the  Denver  Gas  &  Electric  Light  Company's  system  have  grown  so  large  that  a 
new  system  of  distribution  has  been  required.  In  order  not  to  interrupt  service  and  to  utilize 
as  much  of  the  old  equipment  as  possible,  the  three-wire  single-phase  and  three-phase  2300-volt 
system,  which  has  been  used  for  years,  has  been  converted  into  a  four-wire  three-phase  UOOO- 
volt  system.  The  changes  involved  in  this  transformation  are  outlined  in  what  follows.  Among 
the  subjects  considered  are  the  general  arrangements  of  the  substation,  construction  of  bus  and 
switch  compartments,  disposition  of  transformers  and  regulators,  provisions  for  protecting  cir- 
cuits, changes  in  the  distribution  system,  and  arrangements  for  using  energy  generated  by 
hydroelectric  or  steam  plants. 


FOLLOWING  an  investigation  in  1914  of  the  Den- 
ver Gas  &  Electric  Light  Company's  system  it 
was  decided  that  the  entire  system  would  have  to 
be  overhauled  to  make  the  voltage  regulation  satisfac- 
tory. Switch  apparatus  and  panel  equipment  were 
found  to  be  inadequate  for  the  service  demanded,  the 
single-phase  and  three-phase  city  feeders  had  outgrown 
their  switch  ratings,  and  the  main  bus-tie  switch  was 
loaded  beyond  a  value  which  could  be  considered  good 
practice  for  so  important  an  element  in  the  system. 
Furthermore,  the  feeder  copper  was  excessive,  having 
been  increased  from  time  to  time  to  reduce  the  line 
drop.  It  was  not  considered  advisable,  however,  to  split 
the  feeders  up,  as  it  would  make  overhead  distribution 
more  noticeable.  Since  a  three-wire  single-phase  and 
three-phase  2300-volt  distribution  system  had  been  used 
up  to  this  time,  everything  pointed  favorably  to  the 
adoption  of  a  four-wire  4000-volt  distribution  system. 


After  studying  different  substation  arrangements 
that  have  given  satisfaction  on  such  systems  it  was 
decided  to  erect  a  three-elevation  gallery  in  the  West 
Side  station  to  accommodate  the  new  apparatus  made 
necessary  by  the  change.  The  relative  positions  of 
equipment  that  this  arrangement  afforded  are  shown 
in  Fig.  6,  while  the  electrical  connections  are  shown  in 
Fig.  7.  The  latter  also  shows  connections  with  the  Col- 
orado Power  Company,  from  which  the  Denver  com- 
pany purchases  practically  all  of  the  energy  it  distri- 
butes. It  may  be  remarked  at  this  point  that  while 
sufficient  steam  generating  equipment  is  installed  in 
the  West  Side  and  Lacombe  power  plants  of  the  Denver 
company  to  carry  the  system's  peak  load  (14,000  kw.), 
this  apparatus  is  only  held  in  reserve  to  carry  peaks 
and  emergency  loads. 

The  top  gallery  of  the  new  three-gallery  substation 
contains    a    thirteen-panel    generating    switchboard,    a 


FIGS.    1    .\ND    2 — GROUP    OF    INDUCTION    REGULATORS    AND    PORTION    OF   BUS   STRUCTURE 


This  particular  system  was  considered  with  favor  be- 
cause its  adoption  would  only  involve  an  increase  in 
voltage  and  number  of  phases  which  could  be  obtained 
by  reconnecting  the  transformer  banks  and  main  gener- 
ating units  in  star  for  4000  volts.  Another  advantage 
seen  in  the  four-wire  system  was  that  two  single-phase 
feeders  could  be  combined  into  one  three-phase  four- 
wire  feeder. 


thirteen-panel  feeder  board  and  thirty  44-kva.  single- 
phase  Westinghouse  automatically  controlled  induction 
regulators.  The  latter  are  directly  back  of  the  feeder 
panels  and  are  arranged  in  three  rows,  one  for  each 
phase,  about  3  ft.  8  in.  apart.  One  of  these  units  is 
installed  in  each  leg  of  each  three-phase  lighting  feeder. 
Besides  carrying  the  usual  auxiliary  apparatus  mounted 
on  them  by  the  manufacturers,  the  regulators  support 
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special  frames  carryiiij;  Westinghouse  type  H  compen- 
sators and  secondary  relays.  With  the  arran^t-ments 
mentioned  very  simple  and  short  control  cable  runs  are 
permitted  between  the  regulators  and  the  feeder  switch- 
board on  which  the  primary  regulator  relays  and  regu- 
lator motor-control  switches  are  mounted. 

The  feeder  panels  which 
consist  of  a  black  marine 
slate  measure  9  in.  by  ',VZ 
in.  by  2  in.  Arranged  on 
each  lighting  feeder  panel 
in  three  distinct  phase  sec- 
tions, in  the  order  given 
below,  are  three  type  SM 
voltmeters,  three  type  SM 
single-phase  indicating 
wattmeters,  three  type  C 
single-phase  watt-hour  me- 
ters, three  control  switches 
for  operating  breakers  tied 
to  the  Colorado  Power 
Company,  three  control 
switches  for  operating  oil- 
circuit  breakers  tied  to  the 
Denver  company's  bus, 
three  control  switches  for 
changing  the  automatically 
controlled  induction  regu- 
lators to  hand-control,  three 
primary  relays  for  control 
of  the  regulators,  and  three 
type  CO  definite-minimum, 
inverse  -  time  -  element    re- 


FIG.   8 — REAR  OF  FEEDER  PANELS,   SHOWING   CONTROL  CONDUITS 
AND  TERMINAL  BOARDS 


but  some  are  half  the  width  (,32  in.).  The  panels  were 
drilled  and  wired  at  the  station  so  as  much  of  the 
(existing  ecjuipment  as  possible  could  be  utilized. 

On  the  second  or  sub-gallery  are  the  bus  structure, 
choke  coils,  disconnecting  switches,  and  a  frame  for 
supporting  instrument  transformers,  selector-type  dis- 
connecting switches,  and 
emergency  feeder  bus.  To 
permit  running  the  main 
and  auxiliary  circuits  for 
each  feeder  in  separate 
compartments  the  floor 
beams  on  each  floor  are 
placed  42  in.  apart,  to  cor- 
respond with  the  feeder 
spacing  adopted.  In  the 
lloor  of  each  gallery  along 
one  whole  side  of  the  sub- 
station is  a  railed-in  slot 
through  which  feeder 
cables,  conduits  and  auxil- 
iary circuits  may  be  led 
from  one  elevation  to  an- 
other. This  slot  also 
serves  for  ventilation. 

The  bus  structure,  which 
is  arranged  for  a  double- 
bus  system,  is  6  ft.  6  in. 
high  by  100  ft.  long,  and  is 
composed  of  gray  pressed 
brick  with  slate  partitions 
or  bus  shelves.  One  end  of 
the  structure  is  for  the  bus- 


FIGS.    4    AND    5- 


-INSTRUMENT   TRANSFORMER   FRAME    CARRYING    EMERGENCY     BUS 

RESTERS    AND    CIRCUIT    BREAKERS 


SWITCHES     AND     VIEW     OF     LIGHTNING     AR- 


lays,  for  overload  tripping  of  the  oil-circuit  breakers. 
All  conductors  leading  to  the  panels  emerge  at  the 
floor  level  through  a  single  row  of  1-in.  conduits 
and  connect  with  terminal  boards  bearing  fuses  and 
circuit  identification  marks.  Fifteen  'conduits  open 
at  each  panel.  Colored  multi-conductor  control  cables 
are  used  extensively,  their  insulation  consisting  of  rub- 
ber and  flame-proof  braid.  Many  of  the  generating 
panels  have  the  same  dimensions  as  the  feeder  panels 


tie  connections  and  a  central  portion  for  emergency  con- 
nections. The  bus  nearest  the  gallery  front  is  for  gen- 
eration and  connects  all  machines,  substations  and  feed- 
ers. On  the  other  side  of  the  structure,  separated  from 
the  generation  bus  by  an  8-in.  dividing  wall,  is  a  bus 
connecting  the  Denver  system  with  the  incoming  Colo- 
rado Power  Company's  circuits. 

Four  3-in.  by  0.25-in.  copper  straps  laid  horizontally 
with  0.25-in.  spacing  are  used  for  the  generation  bus, 
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while  a  bus  tapering  from  four  straps  to  two  straps  is 
used  for  the  incoming  energy.  The  buses  are  supported 
on  vertical  pin-type  Westinghouse  bus  supports,  which 
are  carried  on  the  slate  shelves.  These  shelves  are  2  in. 
thick  and  extend  through  the  dividing  wall,  serving  the 
same  purpose  on  each  side.  Approximately  2800  ft.  of 
copper  is  used  in  this  bus. 

Connections  with  the  disconnecting  switches  on  the 
main  floor  below  are  run  through  porcelain  floor  bush- 
ings, set   14  in.  center-to-center,  to  conform  with  the 


Feeder  Board 


Mam  Floor 


at  the  rear  of  the  sub-gallery.  Besides  serving  the  pur- 
pose mentioned  it  carries  the  leads  from  the  regulators 
above  to  their  respective  circuit  breakers  below  and 
supports  an  emergency  bus  and  regulator-motor  bus. 

Two  current  transformers  are  used  per  phase.  These 
instruments  and  the  potential  transformer  are  connected 
with  the  single-phase  switchboard  instruments  and  volt- 
age compensators.  Connected  with  the  return  regulator 
leads  and  emergency  bus  are  double-throw  twin-blade 
transfer  switches,  the  hinges  of  which  are  joined  with 
cables,  each  of  which  passes  through  the  current  and 
potential  transformers  and  thence  to  the  incoming  lines 
through  aluminum  choke  coils  7  in.  in  diameter  and 
44  in.  long.  A  neutral  compensator  with  a  current 
transformer  is  provided  for  the  purpose  of  using  phase- 
voltage  regulators  to  handle  and  regulate  feeder  press- 
ure due  to  unbalanced  currents  in  the  neutral. 

Electrolytic  lightning  arresters  and  a  double  row  of 
single-pole  circuit  breakers  with  separate  solenoid  con- 
trol and  disconnecting  switches  in  each  leg  are  installed 
on  the  main  floor.  The  circuit  breakers  are  of  the  West- 
inghouse E  10  type  and  are  rated  at  300  to  1200  amp. 
and  13,200  volts.  Separate  fireproof  compartments  are 
provided  for  each  pole  and  are  built  with  4-in.  walls  of 
gray  pressed  brick  laid  in  cement  mortar.  The  top  of 
the  compartments  are  covered  with  steel  plates  and 
angles  for  supporting  the  separate  switch  poles.  Since 
the  angles  and  plates  are  bolted  down  to  the  main  floor 
a  permanently  strong  fireproof  arrangement  is  provided. 
Each  compartment  is  approximately  10  in.  by  24  in.  by 
48  in.,  making  the  total  length  of  the  compartments, 

'frfire  3 Phase  1300-*0OOY Feeder 

Qround  Bus 
3 Phase  Emergency  Bus 


mkk 


FIG.    6 — RELATIVE    POSITIONS    OF    SUBSTATION 
EQUIPMENT 
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FIG.     i — SUBSTATION    CONNECTIONS    AND    METHOD    OF    JOINING 
WITH    COLORADO    POWER    COMPANY'S   TRANSMISSION    LINES 


42-in.  feeder  spacing  allowed.  Around  each  connection 
between  the  lower  bus  shelf  and  the  floor  is  a  Westing- 
house  type  FR  current  transformer  used  to  operate 
the  tripping  coils  of  the  respective  circuit  breakers. 
Copper  strap  is  used  from  the  bus  to  the  current  trans- 
former, and  below  this  point  cable  is  employed.  The 
frame  supporting  the  instrument  transformers  and  dis- 
connecting switches  extends  parallel  to  the  bus  structure 


including  a  few  blank  cells  for  future  growth,  about 
100  ft.  As  mentioned  before,  the  switches  and  bus 
connections  on  the  floor  above  are  in  line,  so  that  short 
straight  cable  runs  are  obtained. 

On  each  circuit  breaker  pot  is  a  casting  which  con- 
tains the  solenoid  closing  and  tripping  mechanism,  a 
switch  actuating  the  pilot  lamps,  an  adjustable  dash 
pot  with  quick-opening  springs  and  buffers,  gas  relief 
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valves  and  levelling  screws.  The  breaker  contacts  con- 
sist of  laminated  c()i)i)er  with  copper  bolt  arcing  tips 
and  are  immersed  in  oil-filled  welded-steel  tanks.  Con- 
trol wires  in  the  form  of  three-wire  cable  enter  each 
compartment  through  a  conduit.  The  front  row  of 
breakers  is  connected  with  the  generating  bus,  while 
the  back  row,  with  the  e.xception  of  a  few  generating 
switches,  connects  with  the  Colorado  Power  Company 
bus. 

All  of  the  three-phase  lighting  feeder  switches  have 
separate-pole  or  phase  control,  while  the  three-phase 
power  feeders  and  generating  lines  have  all  three  poles 
interlocked.  Ample  room  for  repairing  and  inspecting 
switches  is  afforded  by  a  3-ft.  aisle  between  the  two 
rows  of  compartments.  These  operations  are  further 
facilitated  by  using  the  gravity  system  to  fill  and  drain 
the  oil  tanks,  a  portable  truck  being  employed  to  carry 
the  oil  drums.  Supported  directly  over  each  circuit 
breaker  and  at  operating  distance  from  the  aisle  are 
the  respective  disconnecting  switches. 

Lightning  conditions  in  Colorado  are  very  severe,  and 
a  large  percentage  of  the  service  interruptions  are  due 
to  lightning  troubles,  either  locally  or  on  the  incoming 
transmission  lines.  Some  idea  of  the  exposure  to  light- 
ning may  be  obtained  from  the  fact  that  the  transmis- 
sion line  from  which  energy  is  received  extends  155 
miles  over  mountains  at  an  altitude  of  about  13,628  ft. 
As  a  ground  on  this  system  through  a  defective  light- 
ning arrester  would  result  in  a  serious  short-circuit,  the 
necessity  of  a  high-class  type  of  arrester  is  obvious. 
Since  the  working  basis  of  the  new  development  was 
not  only  economy  of  distribution,  but  also  economy  of 
repairs  and  continuity  of  service,  all  feeders  and  tie 
lines  are  protected  with  Westinghouse  type  A  electro- 
lytic arresters.  There  are  seventeen  of  these  arresters, 
with  horn  gaps,  mounted  directly  behind  the  circuit 
breakers  on  the  main  floor. 

Varnished  cambric  and  asbestos-insulated  cables  rang- 
ing in  cross-section  from  300,000  to  500,000  circ.  mil. 
are  used  inside  the  station  for  the  4000-volt  circuits. 
The  gallery  piers  support  a  large  portion  of  the  conduit 
for  the  control  cable,  while  the  lead-covered  cable  for 
generator  and  exciting  mains  are  located  in  the  base- 
ment. Due  to  piping,  possible  leaks,  and  elevation,  it 
was  not  considered  advisable  to  install  any  electrical 
apparatus  of  operating  importance  in  the  basement. 
The  new  or  south  end  of  the  station  also  contains  the 
transformer  banks,  reciprocating  engines,  and  genera- 
tors, with  turbo-generator  auxiliary  machines  and  con- 
densing apparatus. 

Distribution 

With  the  new  system,  the  single-phase  feeders  have 
been  used  in  pairs  to  serve  as  three-phase,  four-wire 
feeders  at  4000  volts.  The  feeders  are  run  to  distribu- 
tion centers,  and  from  these  points  on  single-phase  2300- 
volt  lines,  each  consisting  of  one-phase  wire  and  a 
branch  neutral,  are  provided  to  feed  the  service  trans- 
formers as  heretofore.  Combining  the  single-phase 
feeders  into  three-phase,  four-wire  feeders  has  in- 
creased the  transmission  rating  up  to  center  of  distri- 
bution 33  1-3  per  cent  with  the  same  line  losses  as 
existed  before.  In  other  words,  the  same  power  may  be 
transmitted  with  a  saving  of  33  1-3  per  cent  in  line 
losses. 

From  the  center  of  distribution  on  there  is  no 
saving,  as  a  copper  neutral  of  the  same  size  as  the 
phase  wire  must  be  used.  However,  the  losses  in  the 
single-phase  feeder  from  the  center  of  distribution  are 
not  serious,  inasmuch  as  it  is  practicable  to  run  trans- 
former feeders  of  sufficient  size  to  economically  take 
care  of  the  single-phase  distribution.  Power  for  operat- 
ing the  motors  on  the  company's  line  in  the  city  will,  in 


most  cases,  be  supplied  at  the  original  2300-volt,  three- 
phase  pressure  by  means  of  a  4000/2300-auto-trans- 
former. 

Continuous  copper  neutrals  were  employed  to  as- 
sure a  low  and  unvarying  resistance.  This  fourth 
wire,  or  grounded  neutral,  is  grounded  only  at  the  sta- 
tion end  to  prevent  the  collection  of  stray  currents. 
Both  power  and  lighting  circuits  are  connected  with 
the  same  feeder,  since  the  peaks  occur  at  different  times 
and  thus  fill  up  the  load  valleys,  giving  more  uniform 
operating  conditions.  The  third  harmonic,  which  is  a 
resultant  of  this  system,  is  taken  care  of,  as  far  as 
parallel  generator  operation  is  concerned,  by  using  re- 
sistances in  the  neutral  leads  from  generators  to 
ground. 

Practically  all  of  the  equipment  used  in  changing 
over  this  system  was  furnished  by  the  Westinghouse 
Electric  &  Manufacturing  Company  of  East  Pittsburgh, 
Pa.  The  installation  was  made  by  the  engineers  of  the 
Denver  Gas  &  Electric  Light  Company,  and  the  rear- 
rangement of  the  distribution  system  was  under  the 
direction  of  R.  A.  Hammack  of  the  Denver  Gas  &  Elec- 
tric Light  Company.  L.  Bartlett,  electrical  engineer  for 
the  Doherty  Operating  Company,  made  the  investiga- 
tion that  led  to  the  change. 


Flaming  Arc  Lamp 

Dr.  Charles  P.  Steinmetz  in  patents  Nos.  1,200,257 
and  1,200,258  discloses  a  very  simple  remedy  for  over- 
coming the  hitherto  troublesome  insulating  deposit 
which  tends  to  collect  between  the  electrodes  of  the 
titanium  arc.  In  a  lamp  of  the  above  type,  a  non- 
conducting slag  is  liable  to  form  at  the  tip  of  the  lower 
titanium  electrode,  which,  when  cold,  prevents  a  proper 

establishment  of  the  arc  un- 
less special  provision  is  made 
for  overcoming  this  defect. 
In  addition  the  arc  gives  off 
fumes  which  tend  to  form  a 
dense  insulating  deposit,  and 
if  allowed  to  collect  upon  the 
upper  or  carbon  electrode 
further  interferes  with  the 
establishment  of  the  arc. 

By  controlling  the  opera- 
tion of  the  lamp  through  a 
single  magnet,  the  electrodes 
are  thereby  brought  together 
with  sufficient  impact  to 
break  through  any  ordinary 
insulating  slag.  At  the  same 
time  it  has  become  possible 
to  create  a  large  difference  of 
potential  between  the  elec- 
trodes, which  also  tends  to 
break  dowm  any  slag  that 
may  have  formed  upon  the 
arcing  ends  of  the  electrodes 
By  this  method  of  opera- 
tion two  local  sources  of  low 
and  high  potential  electrical  energy  respectively  are 
established  inductively  by  the  line  current,  the  low 
potential  energy,  acting  upon  the  single  magnet,  caus- 
ing the  latter  to  bring  the  two  electrodes  in  contact. 
When  the  contact  is  effected  the  local  high  potential 
source  can  discharge  its  energy  through  the  electrode 
circuit,  so  that  the  electrodes  become  separated  and 
the  arc  is  maintained  by  the  high  potential  energy. 
The  earlier  patent  discloses  a  means  for  impressing 
upon  the  slag  deposit  or  overvoltage  without  the  me- 
chanical impact. 


TITANIUM    ARC    LAMP 
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Calculation  of  Flow^  of  Steam  Through  Pipes 

A  Graphical  Solution  of  the  Flow  of  Saturated  and  Superheated  Steam  Through  Pipes  Based 

Upon  a  Formula  Derived  by  George  H.  Babcock 

By  Frederick  N.  Hatch 

Member  Engineering  Staff  Westinghouse,  Church,  Kerr  &  Company 


THE  most  convenient  formula  tor  calculating  the 
flow  of  steam  through  pipes  is  the  one  proposed 
by  George  H.  Babcock,  as  derived  from  Unwin's 
formula  for  friction  loss  in  a  pipe  and  based  on  Ber- 
noulli's theorem,  w^ith  proper  modifications  for  varia- 
tion of  constants  for  steam  and  water.  Babcock's  for- 
mula is  derived  in  "Steam,"  published  by  the  Babcock 
&  Wilcox  Company.  As  a  result  of  investigations  on 
this  subject,  Carpenter  states  that  the  expression  as 
given  is  based  on  what  are  probably  the  most  careful 
and  accurate  tests  ever  made  on  the  flow  of  steam 
through  pipes  (Trans.  Am.  Soc.  M.  E.,  Vol.  20).  The 
fact  remains,  however,  that  most  of  the  experiments 
on  steam  flowing  in  pipes  were  made  with  pipes  less 
than  5  in.  in  diameter,  but  it  is  believed  that  the  Bab- 
cock formula  may  be  used  in  connection  with  pipes  of 
any  diameter  with  better  results  than  any  other  for- 
mula yet  proposed.  For  convenience  of  reference,  a 
partial  derivation  of  the  formula  is  given  in  what  fol- 
lows here. 

Let  p  =  pressure  drop  in  pounds  per  square  inch  be- 
tween ends  of  the  pipe, 
d  =  inside  diameter  of  pipe  in  inches, 
D  =  density  of  the  steam  at  the  mean  of  initial 

and  terminal  pressures, 
W  =  weight    of    steam    passing    in    pounds    per 

minute, 
V  =  velocity  of  flow  in  feet  per  second, 
L  =  length  of  pipe  in  feet, 
A  =  transverse   internal   area   of  pipe    in   square 

feet, 
C  =  a  constant  determined  from  tests. 
By  developing  Unwin's  formula  to  give  pressure  drop 
instead  of  loss  of  energy  due  to  friction  in  the  pipe,  we 
will  have  the  expression: 


V 


■i 


1  + 


3^  \ 


VDL 


d   /  6gd  ' 


which,  by  substituting  32.2  for  g,  the  acceleration  due 
to  gravity,  and  using  Babcock's  value  of  C  =  0.0027, 
becomes : 


p  =  0.000014 


But  w  =  6oy 


(■  +  ¥)!^ <■> 

(0 


-^-orW  =  60V  AD, 
4 


and  y  = 


zd'D 


or  F  =  W/60AD. 


By  substituting  the  first  value  for  V  in  (1),  we  get: 


p  =  0.0001307(1+?^)^ (2) 


andT^ 


+  3.6/d)L. 

Formulae    (2)    and    (3)    are  practically  the  same  as 
given  in  "Steam." 

Formula    (3)    may   be   simplified   by  writing   it   in 

0.000014(1 +  3.6/d)L 


the  form :  p  =  VDK,  where  K 


d 


which,  for  a  fixed  length,  L,  varies  only  with  the  pipe 
diameter.  For  convenience,  in  what  follows  L  will  be 
assumed  as  100  ft.  For  any  other  length  the  results 
should  be  multiplied  by  L/100. 

It  is  a  rather  slow  and  tedious  operation  to  solve 
these  expressions  directly  for  the  various  unknown 
quantities  in  any  particular  case,  and  the  use  of  a 
"steam  table"  is  required.  To  assist  in  the  application 
of  the  formulae,  several  tables  and  charts  have  been 
worked  up  and  published,  but  the  writer  believes  that 
the  alignment  or  nomographic  method  of  charting  is 
better  suited  to  this  case  than  any  other  type  of  chart, 
and  such  a  chart  has  been  developed,  as  shown  in  the 
accompanying  illustration.  Properly  read,  this  chart 
will  give  results  well  within  the  limits  of  error  im- 
posed by  errors  in  the  original  assumptions,  and  its 
use  will  prevent  the  possibility  of  making  the  large 
errors  liable  to  occur  in  direct  computations.  Further- 
more, it  is  entirely  self-contained  and  does  not  require 
the  use  of  a  table  of  the  properties  of  steam.  This 
type  of  chart  is  more  open  and  consequently  more  easily 
read  than  one  of  the  co-ordinate  or  logarithmic  co- 
ordinate type,  and  it  has  the  further  advantage  that 
the  effect  of  any  variation  in  any  or  all  of  the  assumed 
quantities  is  readily  determined. 

The  use  of  the  chart  will  be  apparent  if  the  solution 
of  the  example  given  thereon  is  followed.  In  this  con- 
nection it  should  be  noted  that  the  initial  absolute  pres- 
sure may  be  used  for  the  mean  absolute  pressure  in 
making  a  trial  solution,  and  that  no  correction  need 
be  made  if  the  pressure  drop  is  found  to  be  relatively 
small. 

The  chart  may  be  used  for  superheated  steam  with 
little  additional  labor,  as  the  only  difference  between 
saturated  and  superheated  steam,  as  far  as  the  flow  is 
concerned,  is  in  the  density,  which  is  less  for  super- 
heated steam  at  any  given  pressure.  With  errors  of 
less  than  2  per  cent,  the  density  of  superheated  steam 
at  absolute  pressures  between  50  and  200  lb.  per  square 
inch  for  various  amounts  of  superheat  is  as  follows, 
expressed  as  a  percentage  of  the  density  of  the  steam 
at  saturation: 

Superheat,  depr.  Fahr. .  0,  50,  100,  150,  200,  250,  300,  350,  400,  500,  600 
Density,   per  cent 100,92,    85,    80,    76,    72,    68,    65,    62,    57,    53 

For  any  given  steam  pressure  the  graduation  on  the  D 
scale  should  be  nearer  the  top  of  the  chart  if  the  steam 
is  superheated.  To  make  this  correction  an  auxiliary 
scale  is  given  on  the  chart,  with  directions  for  making 
use  of  it. 

There  has  also  been  placed  on  the  chart  a  table  of 
the  lengths  of  pipe  to  be  added  to  the  actual  length  to 
obtain  the  effective  length  due  to  the  increased  resis- 
tance through  elbows,  valves  and  entrance.  A  pipe  lead- 
ing from  the  side  of  a  tee  should  be  considered  as  having 
a  square  entrance.    The  values  in  this  table  were  calcu- 

lated  from  the  formula        L  =  i2W~, 

for  each  square  entrance  or  globe  valve.  Two-thirds 
of  these  values  are  allowed  for  each  90-deg.  elbow.  In 
the  above,  L  is  the  equivalent  length  of  straight  pipe. 
This  formula  is  given  in  the  1913  edition  of  the  Na- 
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Flow  of  Steam  in  Pipes— Saturated  or  Superheated 
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Where.  D  =  Density  of  the  Steam  at  Mean  Pressure. 
V  =  Velocity  of  Flow  in  Feet  per  Second, 
W  =   Quanity  of  Steam  per  Minute,  in  Pounds. 
p  =    Drop  in  Pressure,  Lbs.  per  Sq.In,, 
d  =   Inside   Diameter  of  Pipe- Inches, 
A  =  Inside    Area  of  Pipe-  Sq.  Ft., 
L  =  Length  of  Pipe  in  Feet 
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Directions  for  Using  Chart: 

Given  any  three  of  D,  V,  A  and  W  to  find  the  fourth  quantity. 
Connect  D  and   W  \  The  connecting  lines  to  intersect 
Connect    V  and   A  3  support  X-X  in  a  common  point. 

Given  any  three  of  D,  V,  p  and  K  to  find  the  fourth  quantity. 
Connect   V  and  K  \  The  connecting  lines  to  inter.sect 
Connect  D   and  p  j  support  Y-Y  in  a  common  point. 

Example: 

Given — 1000  lb  steam  per  minute  at  mean 
absolute  pressure  of  150  lb.  (135.3  lb.  gage) 
through  a  10-in.  pipe.  A  velocity  of  5400 
ft.  per  minute  and  a  pressure  drop  of  0.5  . 
lb.  per  lOO  ft.  of  pipe  is  found  by  follow- 
ing the  broken  lines. 


-■ f  10 
11 
12 

^^1 
1.5 
16 
18 
20 
2Z 
24 

i> 
-30, 

-34' 

K' 


Ft. 


Ft. 


1.5 
2.5 
3.5 
4.5 

7 

10 
13 
17 
20 
24 
28 
36 
44 
53 
61 
70 
78 
88 
99 
108 
117 
123 
143 
162 
181 
200 
217 
235 
254 
274 
292 
311 


1 

1.5 
2.5 

3 

5 

1 

9 

U 

13. 

16 

19 

24 

29 

35 

41 

47 

52 

59 

66 

72 

78 

83 

96 

108 

121 

133 

145 

157 

169 

183 

195 

208 


To  Use  Chart  For  Superheated  Steam 
For  any  given  superheat,  the  working 
point  on  D  scale  for  any  absolute  pressure 
is  above  the  plotted  point  for  that  pressure 
by  the  length  of  the  superheat  correction 
scale  from  0  to  the  given  superheat.  This 
correction  must  be  made  before  any  other 
operation  if  D  is  given  ;  after  all  opera- 
tions if  D  is  sought.  In  the  example  given, 
the  same  results  would  be  obtained  with 
200  deg.  superheat  and  200  lb.  absolute 
pressure. 


Copyright,  1916.  by  F.  N.  Hatch 
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tional  Tube  Company's  Handbook  and  in  "Mechanical 
Equipment  of  Buildings,"  by  Harding  and  Willard,  1916. 
It  should  be  borne  in  mind  that  Babcock's  formula 
is  based  on  the  assumption  that  the  pipe  line  is  level. 
If  there  is  any  great  difference  of  elevation  between  the 
ends  of  the  line,  and  it  seems  desirable  to  take  it  into 
account,  it  would  be  necessary  to  correct  the  results  ob- 
tained by  increasing  or  decreasing  the  velocity  due  to  a 
drop  or  rise  in  the  line,  and  by  increasing  or  decreasing 


the  pressure  drop  between  the  ends  of  the  line  due  to  a 

rise  or  fall  in  the  line.     The  change  in  velocity  will  be 

V  =  [2gH]  '^■'  and  the  change  in  pressure  drop  will  be 

DH 
p,  =  —.-7 ,  where  H  is  the  difference  of  elevation  in  feet 
144 

and  g  is  the  acceleration  due  to  gravity. 

It  should  also  be  noted  that  no  account  is  t?.ken  here 

of  the  drop  in  pressure,  or  other  losses,  due  to  loss  of 

heat  while  the  steam  is  passing  through  the  pipe. 


Ground  Detector  Developed  by  Pacific 

Coast  Company 

Construction  and  Operation  of  a  Sensitive    2200- Volt  Ground  Detector  That  Gives  an 

Audible  as  Well  as  a  Visible  Signal 
By  George  E.  Armstrong 

Department  of  Generation,  Southern  California  Edison  Company 


FIGS.    1,   2.  AND   3 — GROUND   DETECTOR   AT   LOS   ANGELES   SUBSTATION,    SHOWING    DIFFERENT-RESISTANCE    GROUNDS 

Relative  illuminations  of  sectors  with  less  than   10.000-ohm  ground    (left)  ;    appearance    of    detector    with    no    ground    on    system 
(center),  and  illumination  of  ground-glass  face  with  150,000-ohm  ground    (right). 


IN  order  that  operators  may  be  warned  of  any 
grounds  on  the  1200  miles  of  2200-volt  lines  of  the 
Southern  California  Edison  Company  as  soon  as  they 
develop,  the  writer  has  devised  a  ground  detector  which 
is  more  sensitive  than  the  static  type  and  in  addition 
gives  an  audible  as  well  as  a  visible  signal.  While  the 
principles  involved  are  not  entirely  new,  the  form  of 
apparatus  is  considered  much  better  than  previously 
used  and  application  has  been  made  for  a  patent  cover- 
ing its  construction.  The  outfit  includes  three  Y-con- 
nected  2200/122-volt  transformers,  across  the  second- 
aries of  which  are  connected  carbon  lamps.  These  lamps 
are  arranged  symmetrically  inside  a  cylindrical  case 
with  a  ground-glass  front,  and  are  separated  by  parti- 
tions, as  shown  in  an  accompanying  illustration.  Be- 
tween the  primary  neutral  and  ground  is  connected  a 
high-resistance  telegraph  relay  with  an  alarm  bell. 

Operation  of  the  Device 

When  a  "ground"  occurs  on  any  one  of  the  lines  the 
potential  across  the  transformer  connected  to  that  phase 
will  be  reduced  and  the  potential  of  the  remaining 
transformers  slightly  increased.  Coincidentally  current 
will  flow  from  the  neutral  to  ground,  and  the  lamp 
which  is  connected  across  the  grounded  phase  will  be 
dimmed  or  extinguished,  depending  on  the  resistance 
of  the  ground,   and  the   other  lamps  will   increase  in 


intensity.  At  the  same  time  the  current  flowing  from 
neutral  to  ground  through  the  telegraph  relay  will  ring 
the  alarm  bell.  The  relay  is  so  connected,  however, 
that  its  coils  are  automatically  short-circuited  directly 
after  transmitting  the  signal,  to  protect  them  against 
excessive  voltages  which  might  occur.  To  permit  ad- 
justments for  weather  conditions  a  lever  is  provided 
which  will  change  the  tension  of  the  relay  spring.  This 
is  necessary  since  only  0.002  amp.  is  required  to  oper- 
ate the  relay,  and  this  current  will  flow  when  a  line 
falls  on  dry  earth,  whereas  in  wet  weather  grounds 
which  are  not  all  serious  would  operate  the  relay.  Thus 
in  wet  weather  it  is  necessary  to  maintain  a  stronger 
spring  tension  on  the  relay  armature.  Auxiliary 
switches  are  provided  to  remove  the  lamps  and  relay 
from  circuit  when  a  ground  cannot  be  removed  in  short 
order. 

Since  the  value  of  the  device  as  a  ground  indicator 
depends  on  the  lamps  agreeing  in  candlepower  at  the 
same  voltage,  it  is  especially  necessary  to  maintain  the 
integrity  of  the  set  by  replacing  lamps  that  burn  out 
with  units  of  equal  candlepower.  Ordinary'  lamps  as 
obtained  from  the  warehouse,  however,  do  not  agree 
closely  in  candlepower,  varying  from  9  to  20  cp.  Con- 
sequently, the  Southern  California  Edison  Company 
specifies  that  lamps  for  this  purpose  be  selected  in  sets 
of  three  with  a  voltage  variation  not  to  exceed  0.5  cp. 
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Results  Obtained 
With  this  equipment  "grounds"  having  as  high  re- 
sistance as  500,000  ohms  can  be  detected  visually  by 
comparing  the  lamp  intensities.  Much  higher  resist- 
ance grounds  than  can  be  indicated  by  the  lamps  can 
be  detected  audibly  by  the  alarm  bell  operating.  Ex- 
tremely poor  grounds,  such  as  a  wire  lying  on  dry 
and   painted   cement   inside  a  station,   have  even   been 


FIG.    4 — PARTITIONED   CASE   AND   LAMP    SUPPORT    MAKING    UP 
GROUND  DETECTOR 

detected  by  the  device.  It  may  be  pointed  out  that  when 
tungsten  lamps  were  used  in  place  of  carbon  units  the 
visual  detection  was  not  as  sensitive,  because  it  re- 
quired a  difference  in  voltage  of  almost  6  per  cent  before 
a  difference  in  light  intensity  could  be  observed.  As  a 
result  of  using  these  detectors  it  has  been  found  that 
some  slight  grounds  which  appear  during  the  day  dis- 
appear in  the  evening  and  vice  versa.  Probably  this 
is  due  to  the  expansion  and  contraction  of  the  line 
wires,  since  with  the  spans  used  and  temperatures 
existing,  the  sag  may  vary  from  4  in.  to  16  in.  between 


FIG.  5- 


-CHART   FURNISHED   OPERATORS   AS    BASIS   FOR   JUDGING 
GROUND    RESISTANCE 


Plate  1 — 1,000,000  ohms  or  more  resistance;  Plate  2 — 500,000 
ohms;  Plate  3 — 2G0,000  ohms;  Plate  4 — 150,000  ohms;  Plate  5 — 
75,000  ohms  ;  Plate  6 — Zero  resistance.  In  using  this  chart  the 
operators  record  on  a  log  sheet  the  number  of  the  plate  correspond- 
ing most  closely  with  the  face  of  the  detector  in  his  station.  These 
plates  were  made  under  known  conditions  of  grounding,  but  as  the 
photographic  plate  has  a  different  sensitivity  than  the  eye,  slightly 
different  grounds  than  those  indicated  for  the  above  plate  were 
Imposed  to  compensate  for  this  difference. 

day  and  night.  To  eliminate  these  periodically  occur- 
ring grounds  considerable  tree  trimming  had  to  be 
done.  Among  the  places  in  which  the  ground  detectors 
have  been  installed  are  Los  Angeles,  Whittier,  Pasa- 
dena, Santa  Ana,  Long  Beach  and  Ocean  Park.  In  each 
place  they  have  given  very  satisfactory  results,  de- 
tecting slight  grounds  that  might  have  developed  into 
serious  ones. 


In  one  case  Los  Angeles  substation  No.  1  was  paral- 
leled with  a  circuit  from  another  station  in  which  a 
detector  had  not  yet  been  installed.  Immediately  there- 
on the  detector  in  the  first  station  indicated  a  ground. 
This  was  quickly  found  to  be  within  the  second  station, 
and  serious  trouble  was  thereby  averted.  At  another 
time  a  low-resistance  ground  occurred  on  a  defective 
cable  in  an  iron  conduit.  If  this  condition  had  remained 
undiscovered,  it  would  undoubtedly  have  become  the 
source  of  considerable  trouble  and  expense.  As  it  was, 
however,  the  cable  was  replaced  and  an  interruption 
which  might  have  been  of  great  length  was  avoided.  In 
another  case  a  ground  was  detected  upon  a  certain  cir- 
cuit shortly  before  noon.  As  this  circuit  was  quite 
long  and  had  numerous  branches  it  was  anticipated 
that  difficulty  would  be  encountered  in  locating  the 
ground.  However,  at  noon,  the  ground  cleared  itself, 
and  this  led  to  the  conclusion  that  it  must  have  been 
located  upon  the  premises  of  some  consumer  having 
control  of  a  2200-volt  switch.  After  referring  to  a  list 
of  the  large  consumers  on  that  circuit  it  was  thought 
that  the  fault  might  be  at  a  brick-making  concern, 
where  a  large  2200-volt  motor  was  used  to  drive  a 
pressed-brick  machine.  This  assumption  was  confirmed 
by  running  the  motor.     As  a  result  repairs  were  made 


FIG.  6- 


-CONSTRUCTION  OF  RELAY  USED  WITH  GROUND  DETECTOR 
SHOWING    SENSITIVITY  ADJUSTER 


before  the  damage  was  extensive,  and  thereby  avoiding 
the  necessity  of  shutting  down  the  brick-making 
machine. 

Keeping  Records  of  Ground  Indications 
To  permit  making  full  use  of  the  ground  indications 
report  blanks  have  been  furnished  the  operators  in  sta- 
tions where  these  detectors  are  installed.  On  these 
forms  are  recorded  such  items  as:  Leg  grounded,  date, 
hour,  weather,  and  intensity  of  ground.  The  latter  is 
judged  by  comparing  the  indicator  with  a  set  of 
photographs  illustrating  relative  light  intensities  under 
different  ground  conditions.  By  means  of  this  report 
the  district  foreman  is  informed  of  the  nature  of  the 
ground  to  hunt  for.  The  data  thus  collected  are  com- 
piled and  disseminated  later  to  increase  the  value  of 
the  detectors. 

It  is  of  considerable  value  to  know  the  approximate 
resistance  of  a  ground  because  it  gives  the  man  looking 
for  the  fault  an  idea  of  the  nature  of  the  ground.  For 
instance,  a  high-resistance  ground  occurring  in  dry 
weather  will  indicate  that  a  wire  is  lying  on  dry  earth, 
pavement  or  dry  wood,  whereas  a  low-resistance  ground 
in  the  same  kind  of  weather  will  indicate  that  the 
ground  will  probably  be  found  in  some  distributing 
transformer,  primary  oil  switch  or  primary  motor.  A 
ground  which  will  measure  1,000,000  ohms  in  dry 
weather,  however,  will  measure  much  less  in  wet 
weather,  so  this  has  to  be  taken  into  consideration  when 
efforts  are  being  made  to  locate  the  fault. 
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Boiler  Settings  Under  Different  Conditions 

Convenient  Arrangements  for  Stoker  Drives,  Air  Ducts,  Ash  Hoppers,  Air  Blowers  and  the 
Like  with  Different  Types  of  Boilers  and  Under  Different  Conditions 


IN  those  cases  where  space  is  restricted  for  the  in- 
stallation of  underfeed  stokers  practical  ways  out  of 
many  difficulties  are  shown  in  the  accompanying  ar- 
rangements suggested  by  the  Sanford  Riley  Stoker 
Company.  While  most  of  the  settings  illustrated  are 
for  limiting  conditions,  others  are  more  or  less  ideal 
arrangements  that  can  be  worked  out  in  new  installa- 
tions. Since  the  relative  positions  of  stoker  drive, 
forced-draft  fans,  and  ducts  can  be  varied  almost  at 


will,  only  three  standard  locations  have  been  suggested 
for  the  stoker  countershaft:  (1)  Under  the  stoker  cyl- 
inders; (2)  under  the  boiler  room  floor  and  (3)  over  the 
stoker  hoppers. 

Where  there  is  no  basement  under  the  boiler  room 
floor  the  arrangement  of  underfeed  stokers  for  a  hori- 
zontal return-tube  boiler  may  be  as  shown  in  Fig.  3. 
The  ashes  can  then  be  removed  from  under  the  bridge- 
wall   and   thence   under   the   boiler   to   the   passageway 


Boiler  Setting  Arrangements  Suited  to  Different  Conditions 


Fig.  1 — Method  of  setting  Babcock  &  Wilcox  boilers  when  open 
basement  is  available;  Fig.  2 — Similar  boilers  at  Port  Morris  (N. 
Y.)  station  of  the  N.  Y.  C.  R.  R.  Co.,  where  stokers  had  to  be  set 
low ;  Fig.  3 — Boiler  arrangement  with  no  basement ;  Fig.  4 — Air 
duct  passing  through  ash  hopper  of  Edge  Moor  boilers  at  American 
Printing  Company's  plant,  Fall  River,  Mass.  ;  Fig.  5 — Babcock  & 
Wilcox  boilers  with  individual  blowers  in  municipal  plant,  Regina, 


Saskatchewan  ;  Fig.  6 — Bigelow-Hornsby  boiler  setting  at  Worces- 
ter (Mass.)  Electric  Light  Company's  plant;  Fig.  7 — Stirling 
boiler  arranged  to  permit  removing  ashes  from  front ;  Fig.  8 — 
Wickes  boilers  at  Columbia  Mills  Company's  plant,  Minetto,  N.  Y. ; 
Fig.  9 — Double-end  iired  Babcock  &  Wilcox  boiler  at  Buffalo  Gen- 
eral Electric  Company,  Tonawanda,  N.  Y.  A  similar  arrangement 
is  provided  for  the  Stirling  boilers  of  the  Detroit  Edison  Company. 
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behind  the  boilers.  This  arrangement  requires  the 
minimum  of  excavation  and  the  progress  of  the  fuel  is 
continuous  from  the  front  to  the  rear  of  the  boiler.  It 
also  keeps  the  stoker  drive  shaft  away  from  the  destruc- 
tive action  of  the  ashes.  A  modification  of  this  arrange- 
ment would  be  to  take  the  ashes  out  under  the  side  wall 
of  the  boiler.  The  stoker  countershaft  can  be  conveni- 
ently located  under  the  cylinders  as  shown,  or  it  may 
be  set  in  a  trench  to  avoid  the  necessity  of  a  ramp  or 
step  over  the  shaft  where  it  crosses  the  aisles  between 
boilers.  The  air  duct  may  be  located  in  front  of  the 
boiler  setting,  if  inconvenient  elsewhere. 

With  a  Stirling  boiler  and  no  basement,  and  where 
conditions  require  the  removal  of  ashes  from  the  front, 
the  setting  may  be  arranged  as  shown  in  Fig.  7.  While 
operators  generally  do  not  like  to  remove  ashes  this 
way,  it  may  be  pointed  out  that  considerable  clear  space 
is  afforded  under  the  stoker  with  this  arrangement. 
Furthermore  there  are  no  moving  parts  nor  obstruc- 
tions due  to  air  pipes,  because  the  air  ducts  are  built 
into  the  foundation  side  walls.  In  this  case  the  stoker 
countershaft  is  shown  above  the  stoker.  Since  the  driv- 
ing chains  do  not  "hug"  the  boiler  front,  the  front  doors 
at  each  end  of  stoker  hopper  are  easily  accessible. 

Where  an  open  basement  is  available  under  Babcock 
&  Wilcox  boilers  the  stoker  driving  connection,  fans,  air 
ducts  and  ash  disposal  equipment  may  be  installed  in 
some  such  position  as  shown  in  Fig.  1  and  connected 
with  the  stoker  wind  box  by  direct  ducts  with  few  turns. 
This  arrangement  of  stoker-driving  countershaft  is  a 
common  one.  If  preferred  the  ducts  could  run  directly 
up  underneath  the  stoker  instead  of  discharging  into 
the  front  as  shown.  The  stoker-driving  engine  might 
be  above  boiler  floor. 

Sometimes  space  limitation  prevents  setting  a  boiler 
high  or  too  much  expense  would  be  involved  by  chang- 
ing it.  In  this  case  the  stoker  can  be  arranged  as  shovvTi 
in  Fig.  2.  In  the  installation  represented  the  bridge 
wall  and  ash  hopper  construction  were  retained  intact, 
hence  the  necessity  for  moving  the  front  wall  out.  The 
short  arch  shown  is  not  required  for  combustion,  and  is 
provided  simply  to  fill  in  brick  work  under  the  boiler 
header.  Higher  settings  are  recommended  for  boilers 
equipped  with  underfeed  stokers  but  this  shows  what 
can  be  done  under  such  limiting  conditions.  The  gear 
boxes  are  close  to  the  floor,  yet  there  is  room  for  the 
countershaft  under  the  cylinders.  Attention  is  called  to 
the  utilization  of  space  under  the  ash  hoppers  as  a  con- 
tinuous air  duct. 

In  very  shallow  basements  the  air  duct  and  branch 
connection  to  stoker  wind  boxes  can  be  arranged  as  in- 
dicated in  Fig.  4.  Ample  ash  storage  is  permitted  on 
top  of  the  main  duct  and  the  latter  does  not  interfere 
with  head  room.  The  triangular  shaped  duct,  connect- 
ing the  main  duct  with  the  stoker  wind  box,  allows  easy 
access  to  the  ash  pit  for  raking  out  its  contents.  If  it  is 
undesirable  to  handle  the  ashes  as  shown,  the  ash  hop- 
per may  be  easily  modified  to  permit  removing  its 
contents  from  underneath  the  rear  of  the  boiler.  Other- 
wise this  space  may  be  used  for  fan  location.  This  is 
especially  desirable  when  hot  air  from  the  ventilating 
fans  of  the  main  turbo-generator  can  be  discharged 
there,  as  it  permits  utilizing  preheated  air. 

A  more  or  less  ideal  setting  with  the  ash  hopper  dis- 
charging downward,  is  shown  in  Fig.  6.  The  ashes  are 
confined  to  the  passage  shown,  and  are  thus  kept  away 
from  the  fans  and  stoker-drive  shafting,  which  may  be 
properly  located  in  the  basement  under  the  firing  aisle. 
The  arrangement  of  dropping  the  floor  level  under  the 
stoker  proper  allows  simple  air  ducts  to  discharge  hori- 
zontally without  any  turns. 

Although  a  Dutch  oven  is  not  required  for  combustion 
purposes  with  the  type  of  underfeed  stoker  represented. 


the  ash  hopper,  stoker  drive  and  air  chamber  under 
the  stoker  can  be  arranged  very  conveniently  when  this 
construction  is  used.  As  shown  in  Fig.  8  the  connections 
between  the  wind  box  and  main  air  duct  can  be  made 
very  short  and  direct  and  ashes  can  be  removed  from 
the  hoppers  very  easily. 

When  individual  fans  are  used  with  each  boiler  they 
may  be  installed  as  shown  in  Fig.  5  and  driven  by  the 
same  engine  or  motor  that  operates  the  stoker.  Under 
such  conditions  no  air  ducts  are  required  and  less  power 
is  required  for  driving.  The  main  line  shaft  is  located 
above  the  floor  and  driven  by  a  machine  at  one  end  of 
the  boiler  room.  Between  this  shaft  and  the  stoker 
roller-chain  transmission  is  used,  while  silent-chain 
drive  is  employed  for  the  fan  connection.  Instead  of  a 
continuous  shaft  an  engine  might  be  installed  for  each 
fan  and  stoker. 

Stokers  may  be  installed  under  each  end  of  a  boiler 
as  shown  in  Fig.  9  when  excessively  large  steaming 
capacity  is  required  in  small  space.  With  this  arrange- 
ment ashes  are  discharged  between  stokers  into  the 
same  hopper  and  no  bridge  wall  is  required  to  which 
clinkers  may  adhere. 


CONVERTING  PIN-TYPE  TO 

SUSPENSION-TYPE  LINE 

How  the  Southern  California  Edison  Company  Changed 

Insulators  On  Its  Kern  River  Transmission  Line 

Without  Interrupting  Service 

BY   GEORGE   H.    STOCKBRIDGE 

Superintendent    of    Transmission    of    the 
Southern   California   Edison   Company 

Owing  to  interruptions  caused  by  birds  alighting 
on  its  transmission  lines  or  building  their  nests 
in  guards  over  the  insulators,  the  Southern  Cali- 
fornia Edison  Company  had  to  change  its  Kern  River 
line  across  Bakersfield  plains  from  pin-type  insulator 
to  suspension-type  insulator  supports.  To  provide  suffi- 
cient clearance  between  the  bottom  arm  and  the  wire 
hanging  from  the  top  arm,  it  was  found  necessary  to 
lower  the  bottom  arm  2.5  ft.  Since  this  change  made 
it  necessary  to  support  the  bottom  wires  4.5  ft.  lower, 
the  clearance  from  ground  was  so  reduced  that  it  was 
necessary  to  raise  the  towers.  The  only  way  this  could 
be  done  without  interrupting  service  was  to  raise  the 
towers  bodily  and  insert  a  section  at  the  ground  line, 
resetting  the  stub  and  foot  plates  to  conform  to  the 
dimensions  of  the  new  base. 

To  permit  doing  this,  use  was  made  of  gallows  frames 
made  of  6-in.  by  6-in.  timbers  put  together  in  such  a 
way  that  they  could  be  quickly  knocked  down  into  four 
pieces  by  removing  a  few  machine  bolts.  These  frames 
were  arranged  to  support  a  2-ton  duplex  chain  block  at 
each  corner  directly  over  the  leg  of  the  tower.  Plat- 
forms were  provided  at  each  corner  of  the  frame  so 
men  in  contact  with  the  tower  while  it  was  being  raised 
would  not  be  in  contact  with  the  ground  in  case  an  in- 
sulator broke  on  one  of  the  live  lines.  Copper  cables 
were  clamped  to  the  towers  and  to  the  foot  plates  while 
the  tower  was  being  raised.  The  pin  insulators  and 
tie-clamps  were  depended  on  to  steady  the  towers  in  the 
direction  of  the  line,  and  stranded  steel  side  guys  run- 
ning back  to  anchors  120  ft.  each  side  of  the  line  were 
used  to  hold  the  towers  upright  during  these  operations. 
Differential  chain  blocks  were  inserted  between  the  side 
guys  and  the  anchors  so  that  the  guys  could  be  "slacked 
off"  when  the  towers  were  raised  and  still  keep  the 
towers  from  overturning. 

The  first  step  toward  raising  the  tower  was  to  dig 
down  outside  each  tower  leg  sufficient  to  allow  the  leg 
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and  foot  plate  to  be  moved  back  12  in.,  and  also  provide 
room  for  the  derrick  leg  which  was  set  at  the  bottom 
of  the  hole.  In  ordinary  soil  the  area  of  the  derrick 
leg  was  sufficient  to  support  the  load  amounting  to  about 
3V'2  tons.  In  loose  soils,  however,  additional  plank 
footings  were  provided  under  each  derrick  leg  to  in- 
crease  the   bearing   value.     With   this   arrangement  a 


FIG.  1- 


-ONE  OF  THE   KERN  RIVER  TOWERS  BEFORE  CONVERSION 
TO    SUSPENSION-TYPE    INSULATION 


crew  of  ten  men  raised  an  average  of  two  towers  a  day 
without  interrupting  service  and  without  trouble. 

As  soon  as  the  sections  on  each  side  of  the  camp  were 
raised  as  far  as  it  was  economical  to  go,  the  work  of 
lowering   the   arms   and   changing   the   insulators  was 


FIG.    2 — TOWER-RAISING   EQUIPMENT    USED    IN    ADDING 
10-FT.    SECTIONS 

undertaken.  There  being  two  circuits  on  each  tower,  it 
was  possible  to  do  this  work  without  interrupting  the 
service,  but  the  frequent  changing  from  one  line  to  the 
other  required  endless  vigilance  on  the  part  of  the  field 
men  and  switching  attendants  to  prevent  serious  acci- 
dents. In  preparing  for  this  work  one  circuit  at  a  time 
was   ordered   "out"    and   grounded   through   grounding 


switches  at  each  end  of  the  line.  In  addition,  the  line 
to  be  worked  upon  had  to  be  grounded  at  the  particular 
tower  being  raised.  On  securing  a  dead  line,  the  diag-^ 
onal  braces  on  the  top  arm  were  taken  off  and  turnejd 
outward  and  the  end  braces  removed  altogether.  The 
wire  or  wires  on  the  bottom  arm  were  then  taken  off 
the  pin  insulators  and  suspended  from  the  top  arm  with 
four  suspension  units.  After  a  mile  or  so  of  line  had 
been  attended  to  in  this  manner  the  switchboard  oper- 
ators were  asked  to  de-energize  the  other  line,  when 
similar  changes  were  to  be  carried  out  on  the  opposite 
side  of  the  tower. 

With  this  done,  the  bottom  crossarm  was  removed 
and  lowered,  and  holes  punched  in  the  tower  legs  at  a 
lower  level  to  receive  the  new  crossarm  rivets.  Twelve 
0.75-in.  holes  had  to  be  punched  on  each  tower,  this 
being  done  with  boiler-maker's  punches  set  by  men  on 
the  towers,  but  operated  by  men  on  the  ground  through 
the  medium  of  a  rope  and  bar.  After  the  bottom  arm 
was  lowered,  it  was  necessary  to  use  a  gin  pole  and  set 
of  blocks  to  change 
the  wires  from  the 
top  arm  to  their 
proper  position  un- 
der the  arm,  each 
wire  weighing  ap- 
proximately 400  lb. 
at  the  tower.  These 
gin  poles  were  4-in. 
by  4-in.  timber 
equipped  with 
chains  and  toggles 
to  avoid  unneces- 
sary work  and  de- 
lay in  attaching  to 
the  arms. 

Later,  due  to  the 
excessive  cost  of 
renewing  pin  insu- 
lators on  the  re- 
mainder of  the  line, 
it  was  decided  to 
install  suspension- 
t  y  p  e  insulators 
along  the  entire 
route.  Owing  to  the 
rough  and  moun- 
tainous country 
through  which  the 
remainder  of  the 
line  ran,  the  work  of  changing  from  pin-type  to  suspen- 
sion-type supports  was  much  more  difficult  than  on  the 
Bakersfield  plains,  but  the  change  was  accomplished 
without  an  interruption  to  service  or  any  serious  acci- 
dents. The  work  was  carried  on  practically  as  described 
heretofore. 

In  the  open  sections  where  it  was  possible  to  use  a 
wagon  for  transportation,  the  cost  of  making  10-ft. 
extension  to  the  towers  was  about  as  follows :  Material, 
$32;  labor,  $17.50;  transportation,  $5;  total,  $54.50. 
In  the  mountainous  districts,  however,  this  cost  was  aa 
high  as  $70  per  tower  for  labor  and  $10  for  transporta- 
tion. The  tower-raising  crew  consisted  of  ten  men, 
including  a  foreman  and  a  cook.  Two  foremen,  four 
linemen,  four  ground  men,  a  teamster  and  a  cook  were 
employed  in  remodeling  the  tops  of  the  towers  and 
changing  the  insulators.  This  crew  could  change  two 
dead-end  towers  or  four  straight  line  towers  in  one 
day.  The  total  cost  of  converting  the  straight  line 
towers  on  the  plains  averaged  $52  per  tower  for  labor 
and  materials.  Through  the  mountains,  -where  about 
one-third  of  the  towers  were  of  the  dead-end  type,  labor 
and  material  cost  about  $85.60. 


FIG.  3 — TOWER  CONVERTED  FROM  PIN- 
TYPE  TO   SUSPENSION-TYPE 
INSULATION 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Division  of  Losses  Between  Power  House 

and  Customer's  Meter 

The  loss  of  energy  which  occurs  between  the  power 
house  and  customers'  meters  ranges  from  15  to  20  pei 
cent  of  the  output  for  a  large  Middle  West  system,  anc 
is  computed  in  five  separate  parts.  The  first  part  ol 
this  loss  occurs  in  the  transmission  of  the  energy  from 
the  power  house  to  the  substations  and  other  distribut- 
ing points,  and  amounts  to  about  7.7  per  cent  of  the 
output.  In  the  conversion  of  the  alternating  to  direct 
current  about  4.4  per  cent  of  the  output  is  lost.  Stor- 
age loss  or  the  difference  between  the  charge  and  dis- 
charge of  the  storage  batteries  amounts  to  only  0.1  per 
cent  of  the  output.  The  final  loss  of  energy  before 
reaching  the  customer  is  in  the  distribution  which 
starts  at  the  substation  and  other  distributing  points 
and  ends  at  the  customer's  meter.  This  loss  amounts 
to  5.8  per  cent.  The  energy  consumed  in  the  operation 
of  the  company's  equipment  is  also  included  in  the 
losses  and  equal  to  about  1.2  per  cent  of  the  total 
amount. 


Automobile  Trailer  for  Line-Repair  Work 

BY  L.  M.  KLAUBER 

Superintendent  Electric  Department,   San   Diego   Consolidated 
Gas  &  Electric  Company. 

Two-wheel  trailers  which  carry  all  materials  required 
for  making  line  repairs  are  being  used  by  the  San  Diego 
Consolidated  Gas  &  Electric  Company  so  that  any  line 
difficulty  may  be  attended  to  without  the  delay  usually 
caused  by  waiting  for  an  available  construction  truck. 


SIDE    AND    TOP   VIEW    OF    AUTOMOBILE   TRAILER    USED    FOB    LINE 
CONSTRUCTION   WORK 

Each  of  these  material  carts  is  equipped  yvith  pneumatic- 
tire  wheels  and  a  coupling  by  which  the  drawbar  may 
be  attached  to  the  rear  of  any  one  of  the  company's 
thirty-five  automobiles. 

One  of  these  trailers  is  always  kept  at  the  store  yard 
fully  loaded  and  ready  for  instant  use.    When  a  line  crew 


is  not  available  for  an  emergency  call,  odd  linemen  can 
be  picked  up  from  various  jobs  in  any  company  automo- 
bile drawing  a  trailer.  The  following  materials  are  car- 
ried in  the  trailer: 


Material 


No.  of  Items        Material 


Crossarms,    6-pin,    11,000-volt, 

with  hardware 2 

Crossarnis,  6-pin  Standard,  with 

hardware 2 

Pins,    steel    (11,000-volt) 6 

Pins,  locust 12 

Insulators,  glass  (D.  G.  D.  P.) . .  12 

Insulators,  porcelain  strain.  No. 

506 6 

Insulators,  11,000-volt 6 

Wire,  galvanized  guy  wire  (0.25- 

in.) 55  lb. 

Wire,  bare  copper  (No.  2) 52  lb. 

Wire,  bare  copper  (No.  4) 38  lb. 

Wire,  weatherproof  (No.  6) .  .  . .    37  lb. 

Cut-out  boxes  (complete),  11,- 

000-volt 2 

Fuse  equipment. 

Holders  (1 1 ,000- volt) 2 

Fuses  (22,000-volt,  15-amp.)  .  3 

Boxes  (primary  2300-volt) ...  2 

Plugs  (primary  2300-volt) 2 

Kit: 

Including  11,000-volt  fuses  in  1 

2,  3,  5,  8,  10,  12,  15,  20  and 
25-amp.  sizes,  and  2300- 
volt  fuses  in  1,  3,  5,  10,  15, 
20 .  25  and  30-amp  sizes. 
Ten  of  each  size  of  fuse  and 
one  wooden  fuse  puller  are 
provided. 

Brackets  (oak) 6 

Splicing  sleeves  (seamless).  No.  6  6 

Bracket  sleeves   (seamless)  No. 

4 6 

Bracket  sleeves  (seamless).  No. 

2 6 

Dead  ends   (complete),   11,000- 
volt 2 

Dead  ends  (complete),  2300-volt  3 


No.  of  Itema 


Clamps,  11,000-volt  braes 21 

Clamps,  three-bolt  guy 4 

Clamps,  Havens 3 

Bolts   (galvanized  space  bolts), 

^xl6  in 4 

Bolts  (galvanized  space  bolts), 

^xl8in 4 

Bolts  (galvanized  space  bolts), 

5^x20  in 4 

Bolts  (galvanized  machine),  ^z 

14  in 2 

Bolts  (galvanized  machine),  J^x 

16  in 2 

Bolts  (galvanized  machine),  %x 

18  in 2 

Bolts  (galvanized  machine),  %x 

20  in 2 

Screws  (galvanized  lag  screws), 

0.5  in.x3.5  in 12 

Pole  collars 4 

Tackle  (4-in.  wood  block  and  200 

ft.  O..Wn.  rope) 1  set 

Tackle  (4-in.  wood  block  and  225 

ft.  0.5-in.  rope) 1  set 

Tools: 

Splicing  set I 

Braces  (12-in.) 2 

Wood  bits  (5^  in.) 2 

Wood  bits  (H-in.) 2 

Hand  saw  (26-in.) 1 

Coes  wrench  (10-in.) 1 

Kurd's  hand  axe  (linemen's). .  1 
Clamp  operating  handle  (11,- 

000-volt) 1 

Miscellaneous: 

Nails  (20d.  common  wire  type)  2  lb. 

Tape  (P  &  B) 1  lb. 

Solder  (0.5x0.5  strip) 2  lb. 

Soldering  paste  (Burnley's). ..    1  box 

Blow  torch  (C  &  L  No.  31). . .  1 


As  shown  by  the  top  view  of  one  of  these  carts,  most 
of  the  material  is  stored  in  compartments  along  each 
side  of  the  body.  Wire,  crossarms  and  fuse  and  cut-out 
boxes,  however,  are  laid  in  the  open  space  between.  The 
net  weight  of  the  material  listed  is  720  lb.,  making  the 
gross  weight  of  the  loaded  trailer  1337  lb. 


Construction  of  Home-Made  Line  Switch 

BY  N.   M.  LONGBOTHUM 

Installed  at  numerous  places  on  the  6600-voIt  lines  of 
the  Connecticut  Power  Company  in  the  vicinity  of 
Thomaston,  Conn.,  are  fused  line  switches  of  the  con- 
struction shown  in  Figs.  1  and  2.  The  wooden  case 
measures  20  in.  by  8  in.  by  8  in.  and  is  ventilated  by  a 
hole  in  the  bottom.  On  opposite  sides  at  the  top  and 
bottom  of  the  case  are  extra  heavy  porcelain  bushings 
which  are  designed  to  prevent  moisture  running  into 
the  case  along  the  wires.  Fastened  to  the  back  of  the 
case  opposite  each  inlet  bushing  is  a  porcelain  base  to 
which  is  attached  a  jaw  from  a  200-amp.  switch.  A 
fiber  tube  capped  with  brass  sleeves  in  which  have  been 
riveted  knife-blade  contacts  is  used  for  connecting  the 
switch  jaws.  The  fiber  tube  is  11  in,  long,  0.5  in.  in 
diameter  (internal)  and  has  Ys-iri.  walls.  Through  the 
tube  and  the  sleeves,  which  are  2  in.  long,  pass  0.25-in. 
brass  binding  screws  that  serve  to  hold  the  fuse  wire 
inclosed  by  the  tube. 

In  order  that  the  switch  can  be  opened  when  the  line 
is  energized  without  endangering  the  operator,  a  special 
switch  stick  has  also  been  made.    As  shown  in  Figs.  1 
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and  2  it  consists  of  a  28-in.  wood  handle  with  two  fin- 
gers on  the  end.  Springs  are  attached  to  the  switch 
head  next  to  each  finger  so  that  when  the  line-switch 
tube  is  gripped  it  will  not  slip  out  of  the  pole  fingers. 

One  method  of  connecting  these  switches  in  a  cir- 
cuit is  to  mount  them  on  the  cross  arm  carrying  the  cir- 


FIGS.   1   AND  2 — LINE-SWITCH  CONNECTOR  GRIPPED  IN   SWITCH 

STICK   (at  LEFT)   AND  SWITCH  CLOSED  WITH  SWITCH  STICK 

HEAD  SHOWN  IN  FOREGROUND    (AT  RIGHT) 

cult.  Each  conductor  is  then  dead-ended  on  each  side 
of  the  crossarm  insulator  with  strain  insulators  and  the 
portion  of  the  line  on  the  side  on  which  the  line  switch 
is  installed  then  connected  with  the  upper  jaw  of  the 
switch.  From  the  lower  jaw  a  jumper  drops  to  an  in- 
sulator on  a  lower  crossarm  and  thence  connects  with 
the  other  portion  of  the  sectionalized  conductor. 


2200  Volts  Versus  13,200  Volts  for 

Rural  Extensions 

Tabulated  herewith  are  the  overhead  charges  which 
may  be  assessed  on  isolated  transformers  when  they 
are  energized  all  the  time.     The  first  group  of  figures 

TRANSFORMF.R  OVERHEAD  CHARGES  WHEN  RURAL  DISTRICTS 
ARE  SER\'ED  FROM  ISOLATED  TRANSFORMERS 


la.VOO-Ko/f  Lin4 
Cost  of  ."i-kw.  tT-ansformer  installed,  includiug  high-t.en.3iot 

I'u^co  and  horn-gap  arrpstpr $125. 00 

Intei  e*t,  repairs  ind  depreciation,  ?0  ppr  cent $25 .  CO 

Core  loss,  fti  wRtts  or  800  kw.-hr.  per  annum  at  2  cents 16.00 

Labor  'or  trouble  calls 0 .  00 

Total  extra  f ost  of  sorrice  ppr  annum 

Total  extra  cost  of  service  per  month     

Cct  of  3-kw.  tranofomer,  iMtalled,  including  high-tension 

fusi«*i>  and  hor»--pap  arresters $100.  CO 

Interost,  rcpiirs  and  depreciation,  20  per  cent 

Core  low,  53. .T  watts  or  170  kw.-hr.  per  annum  at  2  cents 

f jabor  for  trouble  calls 

Total  extra  cost  of  «ervice  per  annum 

Total  extra  cost  ot  service  per  month 

2200-  t'o.'i  Line  Ezleiuied  from  City  TAmUn 

Cost  of  1-kw.  tran.-'former,  installed ...     $30. 00 

Interest,  repaii-s  and  depreciation 

Core  lo«s,  20  watts  or  175  kw.-hr.  per  annum  at  2  cents 

Lai)or  for  trouble  calls  and  service 


$50.00 
4.16 


520.00 
9.40 
8.60 

S38.00 
3.16 


Total  extra  cost  of  service  per  annum 

Total  extra  cos>t  of  service  per  month 

Cost  of  3-kw.  transformer $45. 00 

Interest,  repairs  and  depreciation 

Core  loss,  35  watts  or  307  kw.-hr.  per  annum  at  2  cents 

Labor  for  trouble  and  service 

Total  extra  cost  of  «prvice  per  annum .• . . . 

Total  extra  cost  of  service  per  month 

Cost  of  5-kw.  transformer $60. 00 

Interest,  repairs  and  depreciation,  20  per  cent 

Core  loss,  45.5  watts  or  400  kw.-hr.  per  annum  at'2  cents..  ..... 

Labor  for  trouble  and  service 


Total  extra  cost  of  service  per  annum . 
Total  extra  cost  of  service  per  month . 


$6.00 
3. 50 
3.50 

$13.00 
1.08 

$9.00 
6.14 
3.50 

$18.54 
1.55 

$12.00 
8.00 
3.50 

$23.50 
1.96 


relates  to  13,200-volt  equipment  and  the  second  to  2200- 
volt  apparatus.  These  data  indicate  that  if  rural  com- 
munities are  not  far  from  cities  having  electric  service 
it  may  be  cheaper  to  operate  and  maintain  2200-volt 
extensions  to  the  city  primary  circuits  than  to  operate 
a  13,200-volt  line  and  corresponding  voltage  transform- 
ers. For  instance,  the  overhead  charges  on  a  5-kw. 
2200-volt  transformer  is  over  $26  less  than  for  a  sim- 
ilar size  13,200-volt  transformer  with  the  necessary  pro- 
tective apparatus.  Assuming  interest  at  7  per  cent,  and 
line  depreciation,  operation,  maintenance  and  taxes  at  6 
per  cent,  the  saving  on  each  5-kw.  transformer  is  suffi- 
cient to  cover  the  overhead  charges  of  a  2200-volt  line 
costing  $200. 

This  seems  to  indicate  that  for  every  5-kw.  trans- 
former to  be  connected  the  2200-volt  transmission  line 
can  cost  $200  more  than  a  13,200-volt  line  would  to 
serve  the  same  load  with  the  same  line  loss,  without 
making  the  overhead  charge  greater  than  for  the  higher 
voltage  line.  In  other  words,  if  the  single-phase  13,200- 
volt  line  required  to  serve  a  scattered  rural  load  of  five 
5-kw.  transformers  costs  $7,600,  a  2200-volt  line  having 
no  greater  overhead  charge  would  cost  $8,600.  If  the 
2200-volt  line  could  not  be  built  for  this  amount  with- 
out obtaining  a  larger  line  loss  than  on  the  13,200-volt 
line,  then  the  higher  voltage  transmission  would  be 
preferable. 


Submarine  Cable  Connection  ina 

Hydroelectric  Plant 

At  the  Montague  City  (Mass.)  generating  plant  of 
the  Turners  Falls  Power  &  Electric  Company,  a  note- 
worthy feature  of  the  wiring  is  the  installation  of  two 


TERMINAL    FOR    SUBMARINE    CABLE    IN     STATION     OF    TURNERS 
FALLS    POWER    AND    ELECTRIC    COMPANY 

13,200-volt  tie  lines  connecting  the  station  with  the 
plant  of  the  Greenfield  Electric  Light  Company.  The 
leads,  as  shown  in  the  accompanying  illustration,  are 
brought  out  from  the  plant  buses  and  oil  switches  into 
the  open  as  vertical  risers,  and  connected  to  the  ter- 
minal«  of  d'rccnnectirg  switches  mounted  on  insulating 
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studs  carried  on  the  switch-house  wall.  The  risers  are 
run  in  iron  conduit  from  the  line  .side  of  the  disconnects 
to  a  condulet,  just  above  which  taps  are  made  through 
a  submarine  cable  terminal  connecting  with  a  three- 
phase  submarine  cable  which  is  run  out  of  the  building 
and  cross  the  bed  of  the  Connecticut  River  to  the 
opposite  shore,  where  an  underground  line  continues  to 
the  Greenfield  station. 

The  cable,  pothead  and  conduit  are  supported  on  iron 
clamps  as  shown,  and  by  carrying  the  riser  upward, 
direct  connections  are  made  to  the  lightning  arresters, 
which  are  installed  in  specially  designed  roof  houses. 
At  the  left  in  the  illustration  is  shown  a  group  of 
13,200-volt  overhead  tie  lines  connecting  the  plant  with 
an  older  station  of  the  company  in  Turners  Falls. 


Arrangements  to  Save  the  Heat  in  Gas 
Engine  Cooling  Water 

BY  T.  B.  HYDE 

There  are  a  number  of  small  power  plants  throughout 
the  country  in  which  both  gas  and  steam  engines  are 
used,  and  still  others  where  gas  engines  are  used  for 
power  with  steam  required  for  other  purposes.  In  the 
accompanying  diagrams,  Figs.  1  and  2,  two  methods  are 
shown  which  have  been  used  for  making  gas  engine 
cooling  water  available  for  boiler  feed  makeup  without 
loss  of  heat  to  the  system. 

A  gas  engine  requires  for  cooling  purposes  in  the 
neighborhood  of  60  lb.  of  water  per  hour  per  delivered 
horsepower,  depending  upon  the  temperatures  of  injec- 
tion and  discharge.  In  order  to  keep  down  water  bills 
it  is  customary  to  return  this  water  to  a  cistern  through 
cooling  devices  such  as  spray  nozzles,  cooling  racks  and 
the  like.  Where  steam  boilers  are  operated  in  the  same 
plant,  the  boiler  feed  makeup  is  often  taken  into  the 
feed  water  heater  direct  from  the  city  or  service  mains 
or  from  the  cistern. 

The  gas  engine  cooling  water  is  usually  discharged 
from  the  engine  at  a  temperature  of  125  to  135  deg. 


Box  Open  ^ ^■; 

Top 


Cooling  Racks 
and  Cisfern 


Feed  Pump 


Established  Floor 
Level  as  Dafum 


Cisfern 

PIG.    1 — ^ARRANGEMENTS   TO    USE   GAS   ENGINE   COOLING   WATER 
FOR  BOILER  FEED 

Fahr.,  while  its  temperature  in  the  cistern,  after  cooling, 
will  be  in  the  neighborhood  of  70  to  85  deg.  Water 
from  city  mains  averages  about  50  deg.  Fahr.  Thus 
each  pound  of  gas  engine  discharge  water  used  in  the 
feed  water  heater  represents  a  saving  of  60  B.t.u.  over 
cistern  water  ahd  80  B.t.u.  over  city  water.  It  should 
be  remembered  that  each  10  deg.  saved  in  this  manner 
represents  a  saving  of  1  per  cent  in  the  fuel  required  to 
heat  and  evaporate  the  quantity  of  water  affected.  A 
further,  and  by  no  means  insignificant  advantage  in 
some  cases,  is  that  the  cold  makeup  water  for  the  system, 
as  a  whole,  is  introduced  into  the  cistern,  thereby  giving 
the  gas  engines  cooler  injection  water. 


In  Fig.  1  the  gas  engine  discharge  is  piped  to  an  open 
tank  or  box,  elevated  above  the  engine  and  replacing 
the  conventional  funnel.  TTie  feed  water  heater  takes 
its  makeup  from  a  line  out  of  the  bottom  of  this  box,  the 
quantity  of  water  being  controlled  by  a  float  valve  at 
the  heater.  This  box  is  further  provided  with  an  over- 
flow which  leads  to  the  sprays  or  other  cooling  device 
at  the  cistern  or  pond.     To  provide  against  stoppage 


Funnel 


tsiablished  Floor  Level 
as  Dafum 


C'irculafing  Pump 

Stal    *^ 


Cisfern 


FIG.  2 — PIPING  ARRANGEMENTS  TO  USE  TREATED  WATER  FOR  GAS 
ENGINE  COOLING  AND  BOILER  FEED 

of  the  gas  engine  circulating  pump,  the  heater  should 
be  provided  with  another  float  valve  which  will  admit 
city  or  service  water  to  the  heater,  but  this  float  should 
be  set  to  operate  at  a  lower  water  level  in  the  heater. 
Thus  the  heater  will  receive  hot  gas  engine  water  for 
all  the  makeup  required,  when  the  same  is  available. 
When  there  is  no  water  available  from  the  gas  engines 
the  heater  will  automatically  be  supplied  with  city  water. 

Another  arrangement  is  shown  in  Fig.  2,  which  the 
writer  has  employed  where  the  water  supply,  on  account 
of  its  hardness,  could  not  be  used  in  the  raw  state  for 
either  gas  engine  cooling  or  for  boiler  feed.  A  water 
softening  plant  discharges  directly  into  the  cistern, 
which  also  acts  as  a  storage  for  softened  water.  In 
this  case  the  gas  engine  discharge  line  runs  from  its 
open  funnel  discharge  back  to  the  spray  nozzles  at  the 
cistern,  the  funnel  being  high  enough  to  provide  head 
for  spraying  the  water.  The  cistern  is  12  ft.  deep,  its 
top  being  6  ft.  above  and  its  bottom  6  ft.  below  grade. 
The  feed  water  heater  takes  its  supply  from  a  steam 
driven  service  pump  whose  suction  is  connected  to  the 
cistern.  Were  the  system  operated  as  described  thus 
far,  we  would  have  the  aforementioned  waste  of  heat, 
viz.,  cooling  gas  engine  discharge  water  from  130  deg. 
to  80  deg.  before  admitting  it  to  the  feed  water  heater. 
The  gas  engine  discharge  line  and  the  service  pump 
suction  line  are,  however,  cross-connected  and  in  this 
connecting  line  is  installed  a  loop  or  "inverted  siphon" 
as  shown,  extending  8  ft.  below  grade  or  2  ft.  below 
the  bottom  of  the  cistern.  There  is,  of  course,  a  foot 
valve  on  the  service  pump  suction  line  in  the  cistern. 

The  operation  is  as  follows:  When  the  gas  engines 
are  running,  the  service  pump  receives  its  supply  direct 
from  the  gas  engine  discharge  line  due  to  the  fact  that 
this  water  is  offered  at  a  greater  head  or  pressure  than 
cistern  water.  When  the  gas  engines  are  shut  down, 
the  service  pump  automatically  takes  cistern  water,  the 
inverted  siphon  maintaining  a  seal  against  admission 
of  air  to  the  pump  suction. 

Both  of  the  above  arrangements  are  in  use  and  have 
resulted  in  marked  reduction  of  the  amount  of  steam 
supplied  the  heater  to  bring  feed  water  up  to  a  proper 
temperature.  Actual  figures  in  one  instance  showed  an 
increase  in  the  temperature  of  the  water  entering  the 
heater  which  varies  from  75  deg.  Fahr.  to  132  deg. 
Fahr. 
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COMMERCIAL   AND   BUSINESS   POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


The  Accountant  as  the  Manager's 
First  Lieutenant 

"In  the  United  States,  at  least,  the  profession  of  en- 
gineering has  developed  if  not  devised  the  present  type 
of  management  governing  the  majority  of  our  public- 
utility  companies,"  said  F.  G.  Whitney  in  an  address 
before  central  station  men  at  Tampa,  Fla. 

"This  is  probably  due  in  a  great  measure,"  con- 
tinued Mr.  Whitney,  "to  the  fact  that  by  reason  of  the 
newness  of  the  electrical  industry  it  has  not  entirely 
evolved  from  the  construction  stage,  in  which  it  was 
reasoned  that  an  engineer  must  be  much  in  evidence. 
The  industry  is  developing  now  so  rapidly  that  it  can 
hardly  be  said  to  have  yet  passed  the  construction 
period.  Modern  ideas  of  management,  however,  are 
also  evolving  and  attempting  to  keep  pace  with  our  in- 
dustry," 

Mr.  Whitney  made  a  plea  to  engineers  for  recognition 
of  the  accountant's  calling  as  a  serious  profession  at- 
tempting to  attain  somewhat  the  same  results  though 
perhaps  through  different  means — a  plea  to  accountants 
to  prepare,  to  believe  in  their  profession,  to  be  broad- 
minded  enough  to  drop  their  precise,  narrow  viewpoint, 
if  narrow  it  be. 

"Accounting,"  said  Mr.  Whitney,  "deserves  a  place 
of  great  importance  in  management;  the  accountant  is 
a  first  lieutenant  of  the  manager." 


Flood-Lighting  the  Skating  Pond 

During  the  months  of  last  winter  the  public  skating 
rink  on  the  lake  in  Central  Park  at  Schenectady,  N.  Y., 
was  illuminated  with  flood-lighting  projectors  so  this 
popular  sport  could  be  enjoyed  during  the  evening. 

The  projectors  were  placed  on  the  balcony  of  the 
Casino,  and  lighted  both  the  skating  park  and  the  tobog- 
gan slide  in  the  background.  A  500-watt  "Mazda" 
lamp  was  used  as  the  light  source  in  each  projector. 


STREET  LIGHTING  REVENUES 

IN  NEW  ENGLAND  DISTRICT 

Increase  in  Revenue  Effected  Despite  Improved  Effi- 
ciency of  Uluminants — Tabular  Analyses  of 
Street  Lighting  Practice  in  no  Cities 

Increased  efficiency  of  illuminants  is  tending  toward 
better  street  lighting  in  New  England,  according  to  the 
paper  on  that  subject  read  at  the  recent  convention  of 
the  New  England  section  of  the  N.  E.  L.  A.  in  Pitts- 
field,  Mass.,  by  John  West,  of  C.  H.  Tenney  &  Company, 
Boston.    Analyzing  the  effect  of  the  gas-filled  tungsten 

SUMMARY  OF  FORMER  AND  PRESENT  ELECTRIC  STREET  LIGHT- 
ING IN  110  TYPICAL  NEW  ENGLAND  CITIES 


!    Total    !      Per 
Lamp                                    Former       Cent 

Total          Per 
Present       Cent 

13,831   '        18 
9,900          13 

4,553   :          5 

17,996   1        19 

Mazda  "C"  lamps,  250  cp.  and  over 

5,861 

6 

23,731 
52,985 

31 

m 

28,420 
65,629 

30 

70 

76,716        100 

94,039 

100 

lamp  upon  public  lighting,  Mr.  West  noted  that  in  the 
past  eight  years  street  lighting  revenues  in  Massa- 
chusetts alone  have  increased  33  per  cent,  although  with 
the  expansion  of  other  service,  the  ratio  of  street  light- 
ing income  to  total  central  station  income  has  fallen 
from  18.9  per  cent  to  14.7  per  cent. 

Revenue  from  arc  lighting  in  1908  was  $1,479,422 
and  $1,387,566  in  1915;  income  from  incandescent 
street  lights  was  $488,582  in  1908  and  $1,228,995  in 
1915.  In  the  face  of  a  marked  increase  in  the  efficiency 
of  illuminants,  the  actual  revenue  has  increased,  indicat- 
ing that  the  municipalities  appreciate  the  opportunity  to 
secure  better  and  increased  illumination  for  a  given 
expenditure. 

While  it  seems  natural  to  expect  that,  when  consid- 


BATTERY  OF  500-WATT  FLOOD  LAMPS  INSTALLED  IN    SCHENECTADY    (N.  Y.)    PARK  TO   LIGHT   SKATING  RINK 

AND   TOBOGGAN   SLIDE  FOR   NIGHT   SPORTS 
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ered  in  the  relation  of  percentage  to  total  income,  street 
lighting  revenues  will  continue  to  slightly  decrease,  on 
account  of  the  fact  that  domestic  and  industrial  appli- 
cations of  electricity  have  not  even  approached  the  satu- 
ration point,  the  nature  of  this  class  of  business  re- 
quires a  relatively  long-term  contract.  The  independence 
of  street  lighting  from  conditions  affecting  incomes  from 
other  sources  makes  this  business  of  material  impor- 
tance to  central  stations,  and  the  tendency  of  street 
lighting  revenue  is  to  increase.  To  take  advantage  of 
the  gas-filled  lamp,  the  old  carbon  inclosed-arc  lamps  in 
the  intermediate  zone  between  the  business  district  and 
the  residential  area  should  be  discarded,  using  an  in- 
creased illumination  in  the  zone  bordering  on  the  busi- 
ness section  and  tapering  off  into  a  smaller  lamp  as 
the  outlying  districts  are  approached.  The  same  wat- 
tage might  be  provided  in  the  outlying  districts  as  be- 
fore, advantage  being  taken  of  the  increased  illumina- 
tion obtained  with  the  new  equipment.  At  present  few 
cities  are  provided  with  adequate  illumination. 

Rate  Reductions  Not  Justified  in 
Street  Lighting 

Consideration  of  the  cost  of  serving  a  community 
with  street  lights  reveals  practically  nothing  to  justify 
a  rate  of  reduction.  Street  lighting  is  peculiarly  dis- 
tinct as  a  part  of  a  company's  business;  it  invariably 
precedes  other  business  into  undeveloped  territory,  and 
still  maintains  itself  on  the  peak  load.  The  energy  cost 
of  supplying  street  illumination  is  a  relatively  small 
part  of  the  total  cost  of  generation  and  economies  in 
the  latter  do  not  weigh  heavily  in  the  street  lighting 
total  cost,  while,  as  the  efficiency  of  illuminants  in- 
creases, that  proportion  for  the  total  cost  of  energy  de- 
creases. The  entire  street  lighting  system,  beginning 
at  the  busbar,  is  available  for  public  street  lighting 
only,  with  no  opportunity  for  saturating  the  investment 
required  with  energy  sold  for  other  uses,  to  bring  about 
a  rate  reduction,  as  has  been  made  possible  in  other 
lines  of  business.  Labor  and  material  costs  do  not  jus- 
tify reductions  in  the  rates  for  this  class  of  service. 
The  expense  incurred  by  municipalities  in  employing 
experts  to  secure  reductions  in  street  lighting  rates  is 
seldom  warranted. 

Discussion 

S.  C.  Rogers,  Lynn,  Mass.,  presented  the  accompany- 
ing tabular  analyses  of  street  lighting  practice  in  110 
New  England  cities  and  in  Massachusetts. 

He   pointed    out   that  the   number   of   luminous-arc 


lamps  in  use  is  increasing  rapidly.  It  is  noteworthy 
that  the  kilowatts  of  street  lighting  equipment  installed 
per  mile  of  street  is  100  times  as  great  in  Boston  as  in 
the  small  towns,  whereas  the  kilowatts  consumed  in 
street  lamps  per  1000  population  varies  only  two  to  one 
and  bears  no  definite  relation  to  the  size  of  the  munici- 
pality. The  present  number  of  carbon-arc  lamps  is  only 
one-third  that  of  a  few  years  ago,  while  the  number  of 
magnetite  lamps  has  nearly  doubled,  the  number  of 
tungsten  lamps  below  250  cp.  in  size  having  increased 
25  per  cent. 


ANALYSIS  OF  ELECTRIC  STREET  LIGHTING.  MASSACHUSETTS. 

1915 

Classifica- 
tion of 
Population 

II 
Si. 

^1 

•38 

•3'S 

1^ 

Kilowatts 

per  1000 

Population 

0-    1,000 

757 

18,158 

24 

1.215 

61 

49.5 

0  041 

2.73 

1,000-    2.000 

1,485 

89.085 

60 

3.054 

51 

277,2 

0.091 

3.11 

2,000-    3.000 

2,491 

114.609 

46 

2.640 

57 

409.5 

0  155 

3.67 

3,000-    4,000 

3.602 

53,030 

15 

1.065 

71 

167  9 

0  157 

3.17 

4,000-    5.000 

4.461 

49,071 

n 

750 

68 

122  7 

0  163 

2.60 

5,000-    6,000 

5,487 

1,5.237 

21 

1.671 

80 

371  3 

0  222 

3.22 

6,000-    7,000 

6,546 

85.094 

13 

759 

68 

359  8   0  474 

4.22 

7,000-    8,000 

7.562 

52,936 

7 

354 

51 

225  6    0  637 

4.26 

8,000-    9,000 

8.464 

33,855 

4 

351 

83 

1&3  4    0  465 

4.83 

9,000-  10.000 

9.452 

75.818 

8 

684 

73 

229  0   0  392 

3  02 

10,000-  15,000 

12,454 

236,630 

19 

1.381 

73 

746  9 

0.541 

3.16 

15,000-  20,000 

16,888 

185,764 

11 

857 

78 

638.0 

0  744 

3.43 

20,000-  25,000 

22,782 

91.126 

4 

438 

110 

448.6 

1  024 

4  93 

25,000-  50.000 

37,712 

565,681 

15 

1.536 

102 

1,837  1 

1  196 

3.25 

50,000-100,000 

79,204 

396,020 

5 

581 

116 

1,213.8 

2.090 

3  06 

100,000-500,000 

119,470 

716,821 

6 

920 

157 

2,958.1 

3.215 

4.12 

Over  500,000 

745,439 

745,439 

1 

671 

571 

2.847.5 

5.000 

3.82 

A.  B.  Lisle,  Providence,  R.  L,  urged  central  stations 
to  encourage  municipalities  to  install  enough  additional 
lamps  to  offset  price  reductions  desired  by  the  public 
authorities.  The  cost  of  service  per  lamp  decreases 
rapidly  as  the  spacing  is  reduced.  There  are  nearly 
15,000  street  lights  on  the  Providence  system  and  low 
rates  per  lamp  per  year  are  in  vogue,  a  60-watt  lamp 
being  supplied  for  4000  hours  for  $12.  W.  P.  Schwabe, 
Windsor  Locks,  Conn.,  advocated  the  candle-power  basis 
in  making  street  lighting  contracts. 


Interesting  Builders  in  the  Electric  Range 

The  Great  Western  Power  Company  devotes  two 
stories  of  a  building  at  511  Sutter  Street,  San  Fran- 
cisco, Cal.,  to  the  exclusive  sale  of  electric  ranges  and 
other  heating  devices.  On  the  second  floor,  which  is 
reached  by  a  private  elevator,  the  company  has  a  com- 
plete and  modern  electric  kitchen  with  accommodations 
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for  serving  electrically  cooked  meals  to  fifty  or  more 
people  at  a  sitting.  Henry  F.  Holland,  who  was  re- 
cently appointed  manager  of  the  electric-range  depart- 
ment of  the  company,  is  arranging  to  use  these  facili- 
ties for  interesting  architects,  builders  and  electrical 
contractors  in  the  use  and  installation  of  electric  ranges 
and  in  securing  closer  co-operation  between  the  power 
company  and  the  men  connected  with  building  design 
and  the  building  trade. 


Getting  Extra  Christmas  Sales  Help  from  the 
Meter  Department 

"The  regular  appliance  sales  force  can  easily  take 
proper  care  of  a  certain  portion  of  the  trade  during  the 
holiday  rush,"  according  to  C.  E.  Yacoll  of  Youngstown, 
Ohio,  "but  the  extra  people  that  the  holidays  require, 
if  picked  up  indiscriminately,  are  likely  to  know  no 
more  of  the  use  of  electrical  articles  than  the  person  to 
whom  they  are  trying  to  sell.  This  lack  of  knowledge 
creates  a  condition  that  may  work  injury  to  the  total 
sales  results. 

"Why  not,  therefore,  look  to  the  meter  department 
for  a  couple  of  clean  and  energetic  young  chaps  who 
can  give  the  afternoons  to  the  retail  store  during  the 
Christmas  rush?  They  will  have  more  than  one  reason 
for  wanting  to  make  a  good  sales  record  and  the  store 
manager  should  be  mighty  keen  about  giving  them  a 
chance  to  display  their  ability  and  to  learn  something 
of  electrical  appliances." 


Waco's  New  "White  Way"  Erected  by 

Popular  Subscription 

The  movement  to  install  a  new  white  way  at  Waco, 
Tex.,  was  originally  started  by  the  Waco  Young  Men's 
Business  League,  a  local  commercial  organization  that 
has  been  responsible  for  many  local  civic  improve- 
ments. The  funds  for  the  installation  of  the  white 
way  were  raised  by  popular  subscription,  with  the  un- 
derstanding that  the  city  would  pay  for  the  energy 
after  the  lamps  had  been  installed. 


"white    way"    lighting    installation    at    WACO,    TEX.,    PAID 
FOR   BY   POPULAR    SUBSCRIPTION 

The  white  way  consists  of  forty-eight  ornamental 
standards  spaced  90  ft.  apart,  each  carrying  three  100- 
cp.  units.  Energy  is  furnished  by  the  Texas  Power  & 
Light  Company  on  a  meter  rate  basis.  The  city  takes 
care  of  the  maintenance  of  the  white  way,  including 
the  renewal  and  replacement  of  lamps. 


Electric  Vehicle  to  Compete  with  Light 

Gasoline  Cars 

The  first  of  a  fleet  of  electric  vehicles  which  is  being 
built  for  the  troublemen  and  outside-plant  foremen  of 
the  Commonwealth  Edison  Company  of  Chicago  has 
been  delivered.  This  machine  has  a  maximum  speed 
of  22  miles  per  hour,  the  controller  being  arranged  to 
give  five  speeds  both  ahead  and  reverse.  The  weight  of 
the  vehicle  is  3300  lb.  With  its  battery  equipment  of 
forty  cells  of  11  M.  V.  Hy-cap  Exide,  it  has  a  radius 
of  travel  of  75  miles  on  a  single  charge.  The  cells  of 
the  battery  are  distributed  equally  fore  and  aft,  so  that 
the  weight  on  the  front  wheels  is  equal  to  the  weight 
on  the  back  wheels.  The  wheelbase  of  the  vehicle  is 
104  in.,  and  although  the  first  of  the  fleet  shown  here- 
with is  equipped  with  solid  tires,  all  of  those  which 
follow  will  be  equipped  with  34-in.  by  4.5-in.  pneumatic 
cord  tires  on  demountable  rims. 


ELECTRIC  RUNABOUT  FOR  TROUBLEMEN 

The  motor  is  of  the  type  known  as  the  Westinghouse- 
Chicago  special  motor,  and  is  the  same  ao  those  used 
in  all  Chicago  Electric  cars.  This  motor  is  connected 
to  the  axle  through  a  Timken  spiral  bevel  drive.  Tim- 
ken  axles  are  also  used  both  in  front  and  behind. 

Perhaps  the  body  is  the  most  interesting  feature  of 
the  vehicle.  It  is  the  body  from  a  Ford  roadster,  which 
was  purchased  at  a  cost  of  $35,  the  price  which  has 
now  become  standard  with  the  light-truck  companies 
that  must  buy  them,  but  have  no  use  for  them.  Through 
the  use  of  this  body  and  the  specially  designed  hoods 
the  company  has  been  able  to  effect  a  considerable  sav- 
ing in  total  cost.  In  fact,  it  is  said  that  these  vehicles, 
with  all  costs  and  their  longer  life  considered,  will  be 
able  to  compete  favorably  with  the  light  gasoline  cars 
the  company  has  been  using. 


A  Symbol  for  Electric  Heat — the 

Red- Triangle  "Fire  Sign" 

The  electric  industrial  heating  department  of  the 
Commonwealth  Edison  Company  had  devised  a  symbol 
which  it  will  use  on  all  of  its  literature  advertising  elec- 
tricity for  industrial  heating  purposes.  The  symbol  is 
a  red  triangle,  and  in  an  explanatory  booklet  issued  by 
the  department  is  appropriately  styled  as  "The  fire 
sign,  the  symbol  of  mystic  heat  that  mediaeval  alchem- 
ists vainly  sought,  the  fire  that  was  unquenchable  and 
self-sustaining."  The  booklet  goes  on  to  explain  that 
the  "fire  sign"  approaches  its  true  meaning  when  ap- 
plied to  electric  industrial  heat,  and  to  point  out  the 
application  of  electricity  to  factory  processes. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


ARRANGEMENT  OF 

PROTECTIVE  DEVICES 

Practical    Advice   in    Swiss    Commission    Report   on 
Protection  of  Electric  Installations 

THE  first  portion  of  the  report  of  the  joint  com- 
mittee of  the  Swiss  Electrical  Society  and  the 
Association  of  Swiss  Electricity  Works  on  the 
fundamental  principles  of  protection  against  surges  was 
dealt  with  in  our  issue  of  Dec.  2,  page  1109.  We  now 
take  up  the  concluding  portion,  which  gives  practical 


@ 


Choking  Coil 
shunted  by  Kesh. 

Link.      LvwwJ      I 


Circuit    i'^ 
Breaker. 


( 


Apparatus  to 
be  protected. 

FIGS.     1    AND    2 — USE    OF    HORN    DISCHARGER    WITH    DAMPING 

RESISTANCE  AND  CHOKE  COILS  FOR  VOLTAGES  UP  TO  ABOUT 

15,000;    USE   OF    CONDENSERS   WITH   CHOKE   COILS 

advice.  The  complete  original  report  may  be  found  in 
Bulletin  No.  6,  1916,  of  the  Schweizer  Elektrotechnische 
Verein  and  a  long  English  translation  in  abstract  in 
London  Electrician,  Oct.  27,  1916. 

After  some  remarks  on  insulator  design  and  the  use 
of  earthed  guard  wires  it  is  pointed  out  that  in  all 
extensive  systems  of  overhead  lines  it  is  advisable  to 
install  apparatus  capable  of  insuring  a  continuous  leak- 
age of  static  charges  to  earth.  Good  results  in  this 
respect  have  been  obtained  with  water-jet  dischargers 
and  iron-cored  choke  coils. 

Water  jets  are  not  recommended  for  voltages  above 
40,000  to  50,000  volts  unless  they  are  of  very  perfect 
design,  and  provision  is  made  for  their  careful  super- 
vision, and  then  only  in  cases  where  running  water  is 
obtainable  cheaply  and  easily.  They  are  cheaper  than 
iron-cored  choke  coils,  and  their  high  resist££nce  pro- 
vides good  damping. 

As  the  conductivity  of  water  is  very  variable,  the  con- 
struction of  the  water  jet  must  permit  an  easy  regula- 
tion of  the  section  of  the  liquid  column  and  insure  the 
stability  of  its  form.  The  design  in  the  form  of  a 
freely  falling  jet  leads  to  a  small  water  consumption, 
but  has  the  disadvantage  that  under  the  influence  of 
the  strong  electric  fields  associated  with  high-tension 
systems  the  jet  has  a  tendency  to  break  up  and  start 
arcs;  for  this  reason  this  type  is  not  suitable  for  cir- 
cuits of  more  than  10,000  to  15,000  volts.  For  higher 
voltages  it  is  preferable  to  use  jets  of  water  under 
pressure,  either  ascending  freely  or  constrained  in  in- 
sulating tubes.  The  latter  construction  has  the  incon- 
venience of  the  liability  of  the  formation  of  deposits  in 
the  tubes.  In  countries  exposed  to  severe  storms  it  is 
desirable  to  be  able  to  decrease  the  resistance  of  the 
jets  momentarily  by  increasing  the  flow  of  water. 

Iron-cored  choke  coils  may  be  employed  on  circuits  of 
the  highest  voltages ;  they  enable  static  charges  to  leak 
away  rapidly,  and  do  not  requJre  particular  attention. 


These  coils  must  be  of  the  single-phase  type,  and  must 
not  be  constructed  as  polyphase  coils  with  common  mag- 
netic circuits.  They  should  be  connected  to  the  line  be- 
tween the  protective  devices  and  the  apparatus  to  be 
protected.  The  coils  should  be  connected  to  high-ten- 
sion lines  through  damping  resistances  to  prevent  the 
formation  of  oscillations. 

No  rules  can  be  given  for  the  determination  of  the 
number  of  static  discharges  required  in  any  given  case, 
but  long  lines  should  be  earthed  by  this  class  of  appa- 
ratus at  least  at  both  ends. 

For  the  protection  of  machines  and  apparatus  con- 
nected to  aerial  lines  it  is  necessary  to  install  devices 
to  transform  or  break  the  line  surges  before  they  reach 
the  apparatus.  Among  apparatus  of  this  kind  the  re- 
port mentions  choke  coils,  if  necessary  shunted  by  re- 
sistance, and  instruments  of  the  valve  type,  such  as 
spark  gaps  with  or  without  horn  discharges,  multiple 
gaps  and  condensers. 

With  multiple  gaps  between  cylinders  the  damping 
resistance  should  not  be  greater  than  is  required  for 
the  necessary  limitation  of  the  current  through  the 
apparatus  when  it  acts.  The  damping  resistances  may 
be  made  of  silite,  carborundum,  etc.  At  any  rate  re- 
sistance material  should  be  used  that  does  not  vary 
and  that  is  found  after  prolonged  tests  not  to  alter 
under  the  influence  of  heat.  In  aerial  lines  of  small 
extent  and  low  voltage  (below  5000  volts),  for  which 
apparatus  of  this  type  is  suitable,  dangerous  traveling 
waves  are  not  generally  to  be  feared,  and  on  this  ac- 
count choke  coils  need  not  be  used. 


Froiection  by  Simple  Horn 
Dischargers,  up  to  1S.0OO  K 


Departure  of 
Underground  Conduits. 


FIGS.  3,  4  AND  5 — ARRANGEMENTS  OF  PROTECTIVE  DEVICES 
IN    STATIONS 

Horn  dischargers  with  damping  resistances  and  choke 
coils  can  be  used  on  direct-current  and  alternating-cur- 
rent systems  for  voltages  up  to  15,000  volts.  For  higher 
voltages  they  are  not  recommended,  as  the  limitation  of 
current  through  the  apparatus  would  require  such  large 
damping  resistances  that  insufficient  protection  would 
be  given,  particularly  in  very  extensive  aerial  systems. 
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The  length  of  the  gap  between  the  horns  of  the  dis- 
charger should  be  set  by  experiment  on  the  supply  to 
which  it  is  to  be  connected,  as  this  length  depends 
among  other  things  on  the  wave  shape  of  the  voltage. 
The  discharger  should  be  mounted  under  cover  and  well 
protected,  for  if  exposed  to  the  open  air,  the  greater 
length  of  gap  required  renders  the  action  of  the  dis- 


L^rge  Stafonj 


FIGS.    6,    7   AND   8 ARRANGEMENTS   OF    PROTECTIVE    DEVICES    IN 

TRANSFORMER    STATION 

charger  uncertain.  The  energy  of  the  surge  is  almost 
completely  dissipated  in  damping  resistances  of  a  re- 
sistance equal  to  the  surge  resistance  of  the  transmis- 
sion lines,  or  of  about  500  to  700  ohms  for  each  aerial 
wire.  This  value  should  be  approached  as  nearly  as 
the  limitation  of  the  current  permits.  Greater  values 
of  the  resistance  may  be  taken  if  the  aerial  wires  are 
protected  at  their  entry  to  the  stations  by  choke  coils 
shunted  by  resistances  (Fig.  1).  Contrary  to  general 
practice,  the  damping  resistances  should  be  placed  be- 
tween the  line  and  the  horn  discharger,  so  that  the 
resistances  may  perform  their  function  if  the  arc  strikes 
neighboring  metal  parts. 

This  arrangement  necessitates  the  use  of  well- 
designed  damping  resistances  constructed  of  homo- 
geneous material  of  good  heat-resisting  properties. 
Metal  resistances  are  the  best  in  this  respect.  Liquid 
resistances  in  troughs  and  in  other  constructions  in 
which  the  current  causes  evaporation  should  be  fitted 
with  a  mixture  of  water,  glycerine  and  gravel,  and  the 
electrodes  should  have  the  greatest  possible  surface. 

According  to  calculation  the  best  protection  is  af- 
forded for  all  voltages  by  combinations  of  condensers 
and  choke  coils.  These  should  be  installed,  where  their 
high  price  permits,  on  all  extensive  systems  in  which 
particularly  dangerous  surges  are  to  be  expected  and 
for  high  voltages  above  about  10,000  volts.  The  ar- 
rangement recommended  is  shown  in  Fig.  2.  Recom- 
mendations on  the  best  dimensions  are  made  in  the 
report. 

Figs.  3  to  5  show  the  arrangement  of  protection  de- 
vices in  stations.  Figs.  6  to  8,  the  arrangement  of  protec- 
tion devices  in  transformer  stations.  In  these  diagrams 
H  represents  horn-discharger  to  lead  off  surges  of  great 
amplitude;  LR  =  liquid  resistance,  as  damping  resis- 
tance for  horn-discharger;  CC  =  choke  coil  shunted  by 
resistance;  CCl  =  choke  coil  to  lead  off  the  static 
charges  of  the  aerial  lines,  or  piston  jet  discharger;  R  = 
solid  resistance  to  damp  oscillations  in  the  discharge 
circuit;  DS  =  disconnecting  switch  for  the  protective 
coil;  SR  =  shunt  resistance  for  the  current  trans- 
formers and  high-tension  switches  to  eliminate  reflec- 
tion of  transmitted  waves;  E  =  earth  plate;  K  =  con- 
necting cable  for  generators  (their  capacity  protects  the 


windings)  ;  DL  ^  disconnecting  link;  OS  =  oil  switch; 
OCB  =  automatic  oil  circuit-breaker  with  high-tension 
relay;  G  =  generator;  C  =  condenser  to  divert  primary 
surges  (traveling  waves,  surges  with  steep  wave  front) ; 
SS  ^  switch  with  resistance  step  to  protect  the  con- 
denser; SCC2  =  shunted  choke  coil  to  turn  off  abrupt 
waves  from  the  transformer;  ER  =  earthing  resistance; 
SCCl  =  shunted  choke  coil  to  divert  surges  due  to 
switching  or  earthing;  F  =  fuse;  SG  ^  spark  gaps; 
BL  =  branch  lines  to  station  (which  may  be  of  iron 
wire). 

Generators,  Motors  and  Transformers 

Single-Phase  Motor. — W.  C.  K.  Altes. — An  article 
illustrated  by  diagrams  on  the  constant-speed  single- 
phase  motor  which  may  be  classified  as  the  shunt  com- 
pensated repulsion  motor  or  as  the  repulsion  induction 
motor.  It  is  a  combination  of  a  repulsion  and  an  in- 
duction motor,  possessing  the  desirable  characteristics 
of  each  of  the  two  elements.  The  characteristics  of  the 
repulsion  motor  are  high  starting  torque,  high  no-load 
speed  and  a  large  variation  of  the  speed  with  the  load. 
The  characteristics  of  the  single-phase  induction  motor 
are  no-starting  torque,  a  limited  no-load  speed  equal  to 
the  synchronous  speed,  and  a  small  variation  of  the 
speed  with  the  load.  The  repulsion  motor  is  unsuitable 
for  general  purposes  on  account  of  its  high  no-load 
speed  and  large  variation  of  the  speed  with  the  load; 
the  single-phase  induction  motor  is  equally  unsuitable 
on  account  of  its  lack  of  starting  torque.  A  combina- 
tion of  the  two  types  of  motors  make  it  possible  to 
take  advantage  of  the  desirable  characteristics  of  both. 
It  is  merely  necessary  to  sacrifice  a  part  of  the  repul- 
sion motor  starting  torque  in  order  to  secure  the  limited 
no-load  speed  and  the  flat  torque-speed  characteristics 
of  the  induction  motor.  After  a  general  description  of 
the  principles  of  construction  and  operation,  the  author 
adds  notes  on  commutation  and  the  effect  of  resistance. 
A  second  article  on  this  type  of  motor  is  to  follow. — 
Gen.  Elec.  Rev.,  December,  1916. 

Lamps  and  Lighting 

High  Vacuum  Pump. — Irving  Langmuir. — An  illus- 
trated article  in  which  two  new  types  of  "condensation 
pump"  are  described,  one  built  wholly  of  glass  and  the 
other  wholly  of  metal.  In  these  pumps  a  blast  of  mer- 
cury vapor  carries  the  gas  into  a  condenser.  This  action 
is  similar  to  that  in  a  steam  ejector  and  in  a  Gaede 
diffusion  pump.  The  method  by  which  the  gas  is 
brought  into  the  mercury  vapor  blast  in  the  condensation 
pump  is  based  on  a  new  principle,  which  is  essentially 
different  from  that  employed  in  the  steam  ejector  or 
Gaede  diffusion  pump.  In  the  new  pumps  the  gas  to  be 
exhausted  is  caught  by  the  blast  of  vapor  and  is  forced 
by  gas  friction  to  travel  along  a  cooled  surface.  By 
maintaining  this  surface  at  such  a  low  temperature  that 
the  condensed  mercury  does  not  re-evaporate  at  an  ap- 
preciable rate,  it  is  possible  to  keep  the  mercury  vapor 
from  escaping  into  the  vessel  being  exhausted.  The 
action  of  this  pump  therefore  depends  primarily  upon 
the  fact  that  all  the  atoms  of  mercury  striking  a  mer- 
cury-covered surface  are  condensed  (no  matter  what 
the  temperature),  instead  of  even  a  fraction  of  them 
being  reflected  from  the  surface.  It  is  for  this  reason 
that  the  term  "condensation  pump"  is  proposed.  The 
condensation  pump  is  characterized  by  extreme  speed 
(3000-4000  CC.  per  second,  or  even  more,  if  desired), 
by  simplicity  and  reliability,  and  by  the  absence  of  lower 
limit  (other  than  zero)  to  which  the  pressure  may  be 
reduced.  By  the  aid  of  this  pump  pressures  lower  than 
10"'  bars  have  been  produced  and  measured.  To  obtain 
the  full  benefit  of  the  high  speed  of  these  pumps,  it  is 
necessary  to  use  connecting  tubing  of  very  large  size. 
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Equations  are  given  by  which  the  effect  on  the  speed 
of  exhaustion  produced  by  tubing  of  any  given  dimen- 
sions may  be  calculated. — Gen.  Elec.  Rev.,  December, 
1916. 

Generation,  Transmission  and  Distribution 
Series  Regulation. — A  note  on  a  recent  British  pat- 
ent (13,801,  1915)  of  R.  Thury  for  a  method  of  regulat- 
ing constant-current  series  machines,  in  which  an  ex- 
citer is  provided,  the  field  of  which  is  differentially 
excited  by  the  line  current  and  a  current  derived  from 
a  constant-voltage  source,  and  further  by  a  compound- 
ing coil,  the  effect  of  which  depends  on  the  voltage 
across  the  terminals  of  the  machine.  The  stability  and 
sensitiveness  of  the  regulation  can  be  improved  by  the 
provision  of  a  transformer,  the  primary  of  which  car- 
ries a  current  proportional  to  the  line  current,  while 
the  secondary  voltage  impulses  arising  from  variations 
in  the  line  current  are  arranged  to  operate  in  series 
with  that  of  the  exciter. — London  Elec.  Eng'ing,  Oct. 
26,  1916. 

Telegraphy,  Telephony  and  Signals 
Duplexing  in  the  Squier  System  of  Telegraphy. — 
Louis  Cohen. — An  illustrated  article  on  the  possibility 
of  further  developments  in  the  Squier  system  of  teleg- 
raphy in  which  an  unbroken  alternating  current  is  used. 
In  the  present  method  of  telegraphy,  duplexing  is  ac- 
complished by  the  use  of  a  Wheatstone  bridge  arrange- 
ment, in  which  an  artificial  cable  is  used  to  balance  the 
cable  in  regard  to  resistance  and  capacity.  For  the  case 
of  long-distance  submarine  signalling  the  artificial  cable 
constitutes  an  important  element;  its  design  and  con- 
struction must  be  executed  with  great  care,  and  the 
cost  is  considerable.  In  the  Squier  system,  however, 
methods  can  be  developed  by  which  duplexing  is  accom- 
plished without  requiring  the  use  of  an  artificial  cable, 
and  thus  it  will  be  possible  to  eliminate  at  least  one 
troublesome  factor.  Two  new  methods  are  discussed 
in  the  present  paper.  The  first  method  proposed  for 
duplexing,  in  which  no  artificial  cable  is  required,  is 
shown  in  Fig.  9.  There  are  independent  transmitting 
and  receiving  circuits,  marked  I  and  III  respectively, 
both  of  which  are  linked  electrically  with  the  cable 
through  transformers  M,  and  M„  and  the  transmitting 
and  receiving  circuits  are  linked  together  electrically 
through  the  intermediate  circuit  II  and  the  two  trans- 
formers M,  and  M,.  The  operation  is  as  follows:  The 
current  generated  in  transmitting  circuit  I  is  trans- 
mitted through  transformer  M^  to  cable,  the  current 
flowing  in  the  cable  induces  an  emf.  in  the  receiving 
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FIG.   9 — METHOD   I   OF  DUPLEXING 

circuit  III  through  the  action  of  transformer  M„  but 
the  transmitting  circuit  also  induces  another  emf.  in 
the  receiving  circuit  through  the  intermediate  circuit 
II,  and  the  circuit  constants  can  be  arranged  so  that 
these  two  emf.'s  neutralize  each  other  completely — thai 
is,  they  are  of  the  same  magnitude  and  exactly  opposite 
in  phase.    To  further  insure,  however,  absolute  freedom 


from  electrical  disturbances  of  the  transmitter  affect- 
ing the  receiver,  which  may  be  due  to  lack  of  perfect 
balance,  a  loop  circuit,  Lfi^,  is  introduced  into  the  re- 
ceiving circuit,  which  is  tuned  to  be  in  resonance  for 
the  frequency  of  the  current  of  the  transmitter,  and 
the  loop  circuit  has  the  same  effect  as  that  of  a  very 
high  resistance  in  the  circuit  in  regard  to  the  current 
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FIG.    10 — METHOD   II   OF   DUPLEXING 


of  the  frequency  to  which  it  is  tuned.  For  any  other 
frequency  the  effective  resistance  of  the  loop  circuit  is 
practically  only  the  ohmic  resistance  of  the  coil.  It  is 
obvious,  therefore,  that  with  such  an  arrangement  of 
circuits  the  local  transmitting  current  will  have  no 
effect  whatever  on  the  local  receiver.  For  the  signals 
to  be  received  the  conditions  are  different.  Let  the 
current  generated  at  the  distant  station  be  of  a  different 
frequency  from  that  of  the  local  transmitter,  and  let 
the  loop  circuit  L^C,  of  the  local  transmitter  be  tuned 
to  the  frequency  of  the  current  of  the  incoming  signal; 
hence  the  local  transmitting  circuit  acts  like  a  high- 
resistance  secondary,  the  cable  being  the  primary  in  this 
case,  and  therefore  very  little  current  from  the  incoming 
signal  is  induced  in  it,  and  none  transmitted  through 
intermediate  circuit  II  to  the  receiving  circuit.  The 
current,  therefore,  of  the  incoming  signal  flows  along 
the  cable  and  acts  only  on  the  receiving  circuit  through 
transformer  M^.  In  this  condition  the  transmitting 
current  acts  on  the  cable  without  affecting  the  local 
receiver,  and  the  incoming  signal  acts  on  the  receiving 
circuit  without  affecting  the  transmitting  circuit.  With 
a  corresponding  system  of  circuits  at  the  other  end  of 
the  cable  the  condition  can  be  realized  which  makes  it 
possible  to  have  simultaneous  sending  and  receiving. 
Another  method  for  duplexing  without  the  use  of  an 
artificial  cable  is  shown  schematically  in  Fig.  10.  In 
this  arrangement  of  circuits  the  current  from  trans- 
mitter divides  at  the  branch  point  a,  flowing  in  oppo- 
site directions  through  primaries  of  transformers  M, 
and  M,,  thus  inducing  emf.'s  of  opposite  phase  in  the 
secondary  which  is  the  receiving  circuit.  As  in  the 
previous  method,  to  guard  against  any  disturbance  in 
receiver  due  to  possible  lack  of  perfect  balance,  a  loop 
circuit  (L.,CJ  is  introduced  into  the  receiving  circuit, 
which  is  tuned  to  the  frequency  of  the  current  of  the 
local  transmitter.  For  the  incoming  signal,  on  the 
other  hand,  the  current  flows  in  the  same  direction 
through  the  primaries  of  both  transformers  M^  and  M^, 
inducing  emf.'s  of  the  same  phase  in  the  receiving  cir- 
cuit. It  is  also  assumed  that  the  frequencies  of  the 
currents  of  the  outgoing  and  incoming  signals  are 
different,  so  the  loop  circuit  (L^CJ  does  not  offer  any 
great  impedance  to  the  current  of  the  incoming  signal. 
Having  a  corresponding  system  of  circuits  at  the  other 
end  of  the  cable,  simultaneous  sending  and  receiving 
can  be  readily  accomplished.  The  mathematical  theory 
of  both  systems  is  given. — London  Electrician,  Nov.  10, 
1916. 
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What  Should  Be  the  Aim  of 
Universities  in  Research? 
To  the  Editor  of  Electrical  World  : 

Sir:  For  reasons  which  need  not 
be  discussed  in  detail,  there  has  been 
a  sudden  awakening  to  the  importance 
of  research  and  to  the  fact  that  the 
majority  of  the  universities  and  engi- 
neering colleges  of  the  country  have 
not  been  contributing  their  full  share 
of  investigation  and  leadership  in 
knowledge.  These  at  least  seem  to 
be  the  conclusions  to  which  one  is  led 
by  the  perusal  of  papers  and  discus- 
sions of  scientific  societies  or  articles 
and  news  which  are  published  in  the 
technical  press. 

Referring  to  an  item  that  appeared 
in  a  recent  issue  of  the  Electrical 
World  (Vol.  68,  No.  19,  page  892), 
one  must  be  further  impressed  with 
the  fact  that  there  is  an  important 
question  to  be  answered  in  this  con- 
nection, namely,  are  there  different 
kinds  of  research,  and  if  so,  which 
ones  should  a  university  foster  and  en- 
courage and  which  ones  should  it  give 
preference  to? 

As  brought  out  very  clearly  by  J.  J. 
Carty  in  his  presidential  address  be- 
fore the  American  Institute  of  Elec- 
trical Engineers  there  are  not  differ- 
ent kinds  and  types  of  research — pure 
and  applied  or  industrial — as  the  aver- 
age man  seems  to  think.  The  main 
distinction  between  pure  and  industrial 
research  is  one  of  motive.  Faraday, 
Henry,  Ampere  and  others  were  scien- 
tists rather  than  industrial  research 
workers  or  inventors,  because  they  did 
not  care  to  keep  their  new  knowledge 
a  secret  in  order  to  turn  it  into  dol- 
lars and  cents,  rather  than  because 
they  employed  methods  of  investiga- 
tion peculiar  to  science  and  not  com- 
mon to  invention. 

Now,  then,  should  it  be  the  policy 
of  educational  institutions  to  support 
and  encourage  investigations  which 
are  fundamental  and  so  called,  theo- 
retical in  their  nature  and  of  appar- 
ently remote  practical  application  first, 
and  investigations  which  promise  an 
immediate  useful  application,  second, 
or  vice-versa?  It  must  be  clearly 
understoood  that  all  research  is  util- 
itarian in  that  it  will  have  its  direct 
or  indirect  application  some  day.  It 
must  also  be  clearly  understood  that 
the  inventor  who  uses  and  applies  the 
principles  of  the  scientist  is  just  as 
necessary  and  useful  as  the  latter. 
Society  needs  them  both  and,  as  em- 
phasized by  Carty  {loco,  cit.) ,  students 
of  schools  even  with  the  most  practical 
aims  would  be  benefited  to  a  very  great 
extent  by  the  influence  of  "a  discoverer 
in  science." 

It  seems  to  the  wrriter  that  it  is 
important  and  necessary  for  universi- 
ties and  technical  schools  to  have  an 
honest  and  clear  understanding  as  to 
what  shall  be  their  policy  in  regard  to 
this  question.  Evidently  there  can  be 
no  objection  to  developing  both  kinds 
of  research;  indeed,  past  experience 
shows  that  a  Remsen  may  accidentally 
invent  saccharin,  and  that  commercial 
industrial  research  laboratories  may 
produce    and   publish    some    very   high 
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grade  pure  scientific  knowledge.  In- 
dustrial corporations  have  an  honest 
clear  cut  policy  in  regard  to  this  ques- 
tion, and  it  is  necessary  that  educa- 
tional institutions  have  theirs  for  the 
very  important  reason  that  such  a 
policy  will  have  a  paramount  influence 
on  the  quantity  and  quality  of  both 
the  technically  trained  men  which 
these  institutions  will  produce,  and  on 
the  quantity  and  quality  of  their  re- 
search and  of  their  influence  on  so- 
ciety at  large.  Furthermore,  a  defi- 
nite policy  will  indicate  and  suggest 
solutions  to  different  problems  such  as 
"the  disposition  of  the  results  of  re- 
search work  when  conducted  with  the 
assistance  of  outside  parties  commer- 
cially interested  in  the  results." 

This  is  an  important  and  difficult 
question  and  thus  we  find  that  of  the 
engineering  graduates  of  the  Univer- 
sity of  Michigan,  12  per  cent  favor  ex- 
clusive use  of  the  results  of  the  re- 
search work  by  the  donor,  40  per  cent 
favor  limited  use — whatever  that  may 
be,  19  per  cent  favor  full  publicity  and 
29  per  cent  are  uncertain  or  non-com- 
mittal. N.    S.    DiAMANT. 

The  Rice  Institute,   Houston,  Tex. 

The  Sperry  Searchlamp 

To  the  Editor  of  Electrical  World: 

Sir:  My  attention  has  been  called  to 
the  issue  of  the  Electrical  World  for 
Sept.  23,  1916,  specifically  to  an  article 
descriptive  of  a  searchlight  credited  to 
Elmer  A.  Sperry.  I  have  seen  such  and 
similar  articles  not  only  in  technical 
journals,  but  also  in  the  daily  press.  I 
read  these  articles  with  considerable  as- 
tonishment, since  I  found  myself  on 
very  familiar  ground,  having  seen  every 
essential  element  of  the  reputed  Sperry 
searchlight  several  years  ago  in  the 
searchlight  of  Heinrich  Beck,  of  which 
I  furnished  you  data,  and  which  you 
embodied  in  an  article  in  the  issue  of 
the  Electrical  World  for  July  25, 
1914. 

From  whatever  point  of  view  I 
look  at  the  so-called  Sperry  lamp,  I 
am  at  every  turn  reminded  of  the  Beck 
structure,  and  the  Sperry  creation  ap- 
pears to  me  a  free  and  loose  aggrega- 
tion of  the  elements  used  in  the  Beck 
system.  There  are  features  in  the 
Sperry  construction  which  differ  from 
the  Beck  lamp,  but  these  do  not  mark 
a  departure  from  the  Beck  system  or 
from  the  Beck  idea;  in  other  words,  the 
so-called  Sperry  searchlight  is  still  a 
Beck  searchlight. 

It  is  only  fair  to  Mr.  Beck,  for  whose 
advent  in  the  United  States  I  am 
largely  responsible,  to  indicate  to  the 
readers  of  your  valuable  paper  the  im- 
pression which  the  Sperry  publications 
produce  upon  one  who  is  familiar  with 
the  subject.       LOUIS   J.    AUERBACHER. 

New  York  City. 


Pipe  Coating  to  Prevent  Electrolysis 
To  the  Editor  of  Electrical  World: 

Sir:  Electrolytic  and  chemical  cor- 
rosion of  underground  pipes  has  long 
been  a  matter  with  which  gas  and 
water  interests  have  been  seriously  con- 
cerned. Of  the  various  methods  adopted 
to  prevent  this  action  perhaps  the  one 
best  known,  oldest  and  most  generally 
used  is  that  of  covering  the  pipes  with 
some  form  of  coating,  notably  paint. 
There  are  many  different  brands  of 
such  coatings  upon  the  market,  from  low 
to  high  prices,  and  rendering  fair,  poor, 
bad  and  indifferent  service.  Whatever 
the  price  of  the  paint  used,  however, 
the  service  is  usually  erratic.  In  one 
place  the  coating  may  give  fairly  pleas- 
ing results  as  regards  protection  and 
life,  whereas  the  same  grade  of  paint 
put  on  the  same  make  of  pipes  at  the 
same  time  by  the  same  men  with  equal 
care  but  with  the  pipes  installed  in  an- 
other location  fails  rapidly  or  gives  no 
protection  whatsoever,  or  possibly  ap- 
pears to  hasten  deterioration. 

A  large  gas  company  which  has  ex- 
perimented with  nearly  fifty  different 
paints  at  widely  different  prices  and 
applied  in  many  different  ways  has 
found  that  the  cost  appears  to  be  no 
criterion  of  results,  which  were  un- 
satisfactory in  every  case.  Finally  a 
coating  was  developed  which  costs  con- 
siderably less  than  the  majority  of 
patented  ones  experimented  with,  and 
also  gives  far  more  uniform  results. 
This  company  has  been  using  this  coat- 
ing for  about  six  years  and  has  ob- 
tained a  satisactory  protection  at  a  low 
cost  although  its  pipes  traverse  a  city 
containing  almost  every  conceivable 
sort  of  soil,  a  network  of  car  tracks 
and  a  direct-current  distributing  sys- 
tem underground. 

The  coating  used  consists  of  a  clean 
tar  pitch  free  of  water,  soluble  matter 
and  acids.  This  pitch  has  a  specific 
gravity  of  about  1.28  at  60  deg.  Fahr. 
when  shipped  to  the  various  dipping 
stations  distributed  throughout  the  city. 
Before  treatment  all  pipes  are  thor- 
oughly cleaned  of  all  grease,  rust,  scale, 
moisture,  etc.  The  clean  pipes  are  then 
placed  in  a  long  wooden  trough  about 
1  ft.  wide  and  0.75  ft.  in  depth  in  such 
a  way  that  steam  can  blow  through 
them,  thus  heating  them.  The  pipe  is 
then  let  down  into  the  hot  pitch  and 
slowly  revolved  by  means  of  a  crank, 
and  in  revolving  wraps  upon  itself  a 
piece  of  muslin.  This  muslin  is  about 
6  in.  in  width  and  is  wound  to  have  an 
overlap  of  about  1  in.  In  winding,  the 
muslin  becomes  impregnated  with  the 
hot  coal  tar  and  a  coating  is  formed 
free  from  air  pockets  and  is  homo- 
geneous throughout. 

This  method  of  coating  pipes  is  sim- 
ple and  tends  to  produce  uniform  re- 
sults when  carried  out  by  unskilled 
labor,  and  is  low  in  cost.  No  coating 
has  yet  been  found  which  protects  un- 
der all  conditions  of  soil  and  electro- 
lytic action,  but  for  the  conditions  ex- 
isting in  the  city  soils  and  for  electric 
currents  which  are  not  extreme  this 
method  of  coating  more  than  justifies 
the  cost.  Gilbert  Rutherford. 

Evanston,  111. 
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Men 
of  the  Industry 

("liaiif^vs  in  Personnel 

anil  Position — 

IJionrapliical  Notes 


H.  G.  Stott,  chief  engineer  for  the 
Interborough  Rapid  Transit  Company, 
New  York  City,  and  consulting  engi- 
neer for  the  new  steam  generating 
plant  of  the  Buffalo  (N.  Y.)  General 
Electric  Company,  has  sufficiently  re- 
covered from  his  recent  severe  illness 
to  go  on  a  month's  trip  to  Cuba. 

John  Hunter,  chief  engineer  of  steam 
plants  for  the  Union  Electric  Light 
&  Power  Company,  St.  Louis,  Mo.,  has 
been  chosen  to  succeed  the  late  A.  C. 
Einstein  as  a  member  of  the  company's 
board  of  directors. 

John  W,  Hooley  has  opened  an  office 
as  contracting  electrical  engineer  at  95 
Liberty  Street,  New  York  City.  Mr. 
Hooley  was  formerly  chief  estimating 
engineer  for  the  Watson-Flagg  Engi- 
neering Company,  New  York  City. 

Trevor  C.  Neilson,  who  has  been  ap- 
pointed claim  agent  of  the  East  St. 
Louis  &  Suburban  Railway  Company 
and  related  properties,  with  headquar- 
ters at  East  St.  Louis,  111.,  was  former- 
ly assistant  claim  adjuster  of  the  Co- 
lumbus (Ohio)  Railway,  Power  &  Light 
Company.  Prior  to  his  connection  with 
the  Columbus  Railway,  Power  &  Light 
Company  in  1914,  Mr.  Neilson  was  in 
the  service  of  the  United  Railroads  of 
San  Francisco.  Mr.  Neilson  was  born 
abroad  and  is  an  attorney  by  profes- 
sion. 

Charles  S.  Ruffner  has  been  elected 
vice-president  of  the  Union  Electric 
Light  &  Power  Company  of  St.  Louis, 
Mo.,  succeeding  A.  C.  Einstein,  whose 
death  was  reported  in  the  Electrical 
World  of  Nov.  25.  Mr.  Ruffner,  who 
is  to  represent  President  Mortimer  in 
the  management  of  the  Union  Electric 
Company,  has  been  acting  as  general 
manager  of  the  Electric  Company  of 
Missouri,  since  the  completion  of  the 
100,000-volt  transmission  system  from 
Keokuk  to  St.  Louis.  Prior  thereto  Mr. 
Ruffner  was  connected  with  the  Central 
Colorado  Power  Company  in  the  con- 
struction of  its  high-tension  lines  from 
Shoshone  and  Boulder  to  Denver.  Mr. 
Ruffner  is  a  fellow  of  the  American 
Institute  of  Electrical  Engineers.  He 
was  graduated  from  the  University  of 
Missouri  in  1900. 


W.  C.  Stevens,  who  has  just  been 
appointed  sales  manager  of  the  Cutler- 
Hammer  Manufacturing  Company,  of 
Milwaukee,  has  been  manager  of  the 
company's  New  York  office  during  the 
last  three  years.  Mr.  Stevens  gradu- 
ated from  Cornell  in  1906  with  the  de- 
gree of  mechanical  engineer,  and  at 
once  took  up  the  shop,  testing  room  and 
engineering  course  at  the  Milwaukee 
factory,  later  going  to  the  Pittsburgh 
field,  where  he  devoted  his  time  to  sales, 
engineering  and  installation  work.  On 
returning  to  Milwaukee  Mr.  Stevens  did 
considerable  design  work,  many  fea- 
tures patented  by  him  being  incorpo- 
rated in  the  Cutler-Hammer  furnace 
skip-hoist  controllers.  In  1911  he  took 
temporary  charge  of  the  Chicago  office, 
and  in  October,  1913,  he  was  sent  to 
New  York  to  assume  managership  of 
that  district. 

George  F.  Morrison,  general  manager 
of  the  Edison  Lamp  Works  of  the  Gen- 
eral Electric  Company,  has  been  elected 
vice-president  of  the  General  Electric 
Company.  He  was  born  in  Allegheny 
County,  Pa.,  on  Feb.  22,  1867.  Ten 
years  later  he  came  to  Harrison,  N.  J., 
where  he  attended  the  public  schools 
until  1882,  when  he  entered  the  employ 
of  Thomas  A.  Edison,  unwrapping  lamp 
bulbs.  From  that  time  on,  with  the  ex- 
ception of  the  two  years  1883  and  1884, 
when   he  had  to  give  up  his  work  on 


G.    F.    MORRISON 


account  of  ill  health  and  live  out  of 
doors,  Mr.  Morrison  has  been  con- 
tinually engaged  in  the  lamp  business 
at  the  Edison  works.  He  has  filled  prac- 
tically every  position  from  office  boy 
to  general  manager.  Mr.  Morrison  is 
a  member  of  the  manufacturing  com- 
mittee and  of  the  sales  committee  of 
the  General  Electric  Company. 


Charles  E.  Scribner,  who  has  just 
completed  forty  years  of  service  with 
the  Western  Electric  Company,  has,  at 
his  request,  been  relieved  of  executive 
duties  as  chief  engineer  to  become  con- 
sulting engineer  for  the  company. 
During  his  long  connection  with  the 
telephone  industry  Mr.  Scribner  has 
been  one  of  America's  most  prolific  in- 
ventors, having  filed  applications  for 
more  than  700  patents,  of  which  nearly 
500  have  been  granted.  Although  Mr. 
Scribner's  principal  inventions  have  re- 
lated to  telephone  apparatus,  at  one 
time  earlier  in  his  career  he  gave  at- 
tention to  other  electrical  devices,  in- 
cluding generators  and  arc  lamps.  In 
recent  years,  many  of  his  contributions 
have  been  to  the  development  of  the 
telephone  switchboard.  Mr.  Scribner  is 
a  fellow  of  the  American  Institute  of 
Electrical  Engineers  and  in  1913  served 
as  a  director  and  vice-president  of  the 
organization.  Frank  B.  Jewett,  who 
succeeds  Mr.  Scribner  as  chief  engineer, 
has  held  the  position  of  assistant  chief 
engineer  of  the  Western  Electric  Com- 
pany since  1912. 


Obituary 

Josiah  Quincy  Bennett,  president  of 
the  Cambridge  (Mass.)  Electric  Light 
Company,  died  at  his  home  in  Cam- 
bridge on  Nov.  29.  Mr.  Bennett  was 
born  in  Somerville,  Mass.,  sixty-two 
years  ago.  His  business  experience  in- 
cluded association  with  various  banking 
institutions  and  industrial  concerns,  and 
at  the  time  of  his  death  he  was  also 
president  of  the  Weymouth  (Mass.) 
Light  &  Power  Company,  the  Wey- 
mouth Water  Power  Company,  Com- 
monwealth Gas  &  Electric  Company, 
Athol  Gas  &  Electric  Company,  Marl- 
boro Electric  Company,  and  was  a  di- 
rector of  the  Amesbury  (Mass.)  Elec- 
tric Light  Company  and  the  Dedham 
(Mass.)  &  Hyde  Park  Electric  Light 
Company.  Mr.  Bennett  supplied  the 
power  for  the  first  electric  car  service 
operated  in  Massachusetts,  between 
Harvard  Square  and  North  Cambridge, 
under  the  auspices  of  the  Whitney  in- 
terests, which  controlled  the  West  End 
Street  Railway. 
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NEW   APPARATUS   AND  APPLIANCES 

i  Record  of  Latest  Developmenf.t  and  Improvements  in  Manufacturers'  Products 

Used  in  the  FA ect rival  Field 


Remote  Control  Switches 

In  the  accompanying  illustration  is 
shown  a  combination  of  two  "Diamond 
H"  remote  control  switches  and  a  con- 
trolling relay,  which  operates  as  an  au- 
tomatic     double-throw      switch.       The 


SWITCH   THAT    CONTROLS    SAME   LOAD 
FROM  TWO  SOURCES 

switches  control  the  same  load  but 
from  two  sources  of  supply.  In  the 
normal  position  of  the  arrangement  one 
switch  is  closed  on  the  regular  source 
of  supply  and  the  other  is  open,  the  re- 
lay being  held  "up"  by  current  from  the 
regular  source.  Upon  failure  of  en- 
ergy from  regular  source,  the  re- 
lay drops,  opening  the  closed  switch 
and  closing  the  open  switch,  thus  auto- 
matically transferring  the  load  from 
the  regular  source  of  supply  to  an 
emergency  source,  without  appreciable 
interruption  of  service,  although  one 
switch  cannot  close  until  the  other 
opens.  Upon  resumption  of  current 
from  the  regular  source  the  load  is  au- 
tomatically transferred  back  to  that 
source. 

These  switches  are  built  in  sizes  from 
25  amp.  to  400  amp.  rating,  alternate 
current  or  direct  current,  or  one  alter- 
nate current  and  the  other  direct  cur- 
rent, and  single,  double  or  triple  pole. 
The  use  of  this  combination  is  paticu- 
larly  desirable  in  buildings  furnishing 
their  own  light  during  certain  hours  of 
the  twenty-four,  and  more  especially 
in  public  buildings  for  emergency  serv- 
ice. This  device  is  made  by  the  Hart 
Manufacturing  Company  of  Hartford, 
Conn. 


transformer,  through  the  commutator 
and  back  into  the  transformer.  The 
wave  is  caught  and  followed  on  the 
crest. 

These  machines,  which  are  made  for 
any  voltage,  phase,  cycle  or  capacity, 
have  shown  under  test  an  efficiency  of 
95  per  cent,  it  is  claimed.  The  ma- 
chine has  been  used  to  operate  a  mov- 
ing picture  arc  at  45  amp.,  charge  a 
twenty-eight-cell  electric  car  at  an 
average  of  35  amp.  and  operate  a  2-hp. 
motor  all  at  the  same  time.  Attention 
is  also  called  to  a  test  to  further  dem- 
onstrate the  durability  of  the  device, 
in  which  a  direct  short-circuit  was 
caused  made  by  placing  the  two  ends 
of  the  wire  together  when  the  machine 
ran  for  fifteen  minutes  without  in  any 
way  affecting  it.     At  the  present  time 


Battery  Charging  Outfit 

True  dynamic  commutation,  with  no 
breaks  or  open  circuits,  is  claimed  for 
the  small  rectifier  developed  by  the 
Electric  Converter  Company,  840-846 
Dorr  Street,  Toledo,  Ohio.  The  recti- 
fication takes  place  in  the  transformer, 
an  original  direct-current  commutator 
being  used  in  connection  with  it,  and 
direct  current  taken  from  the  trans- 
former. The  transformer,  as  will  be 
noted  from  the  illustration,  is  mounted 
directly  on  the  main  shaft,  in  front  of 
the  commutator.  In  action,  the  current 
passes    through     one     portion     of    the 


RECTIFIER   WITH    TRANSFORMER    MOUNTED 
ON    MAIN    SHAFT 

the  device  is  made  in  four  sizes,  one  for 
charging  one  to  eighteen  cells,  or  any 
combination  up  to  eighteen,  one  for 
charging  electric  cars  up  to  twenty- 
eight  cells,  one  for  charging  electric 
cars  and  trucks  up  to  sixty  cells,  and 
one  for  operating  moving  picture  arcs. 


Non-Corrosive  Soldering 
Paste 

A  soldering  paste  which  contains  no 
acid  and  is  non-corrosive  is  being  of- 
fered to  the  trade  by  the  Sieffert  Elec- 
tric Company  of  Evansville,  Ind.  This 
paste  is  said  to  be  especially  effective  in 
armature  building  and  repair  work 
since  it  contains  no  ingredient  which 
may  become  an  electrical  conductor  and 
lead  to  flash-overs  and  short-circuits  on 
repaired  machines.  It  can  also  be  safe- 
ly applied  with  the  fingers.  The  paste 
is  put  up  in  2,  4,  8  and  16  oz.  cans. 


Improved  Switchboard 
Construction 

A  recent  development  in  switch- 
boards which  embodies  several  desir- 
able features  of  safety  and  convenience 
is  shown  in  the  accompanying  illustra- 
tion. All  live  parts,  except  current 
and  potential  receptacles,  are  inaccessi- 
ble from  the  front  of  the  board  and  the 
live  parts  of  these  receptacles  are  re- 
cessed so  that  accidental  contact  with 
them  is  difficult.  Grille  work  screens 
afford  protection  against  accidental 
contact  with  live  parts  in  the  rear  of 
the  board.  Hinged  doors  provided  with 
spring  locks  are  placed  one  on  each 
side  of  the  grille  work,  making  it  im- 
possible for  any  one  other  than  an  au- 
thorized person  holding  the  key  to  en- 
ter the  space  at  the  rear  of  the  switch- 
board. 

Disconnecting  switches  are  used  be- 
tween all  oil  circuit  breakers  and  bus- 
bars and  provide  convenient  and  rapid 
isolation  of  the  breakers  from  the  bus 
for  inspection,  changing  oil,  or  repairs, 
without  hazard.  Instead  of  the  usual 
calibrating  switches  back  of  the  panel, 
this  board  is  equipped  with  front  of 
board  calibrating  receptacles  which 
permit  safe  and  convenient  calibration 
of  instruments  and  meters  from  the 
front.  Insertion  of  plugs  in  the  cali- 
brating receptacle  connects  the  testing 
instrument  in  series  with  the  instru- 
ment under  test.  The  board  is  also 
equipped  with  removable  fuse  recepta- 
cles of  the  screw  plug  type  which  pro- 


SWITCHBOARD    WHICH    EMBODIES    SAFETY 
AND    CONVENIENCE    FEATURES 

vide  for  a  replacement  of  secondary  po- 
tential transformer  fuses  from  the 
front  of  the  switchboard  without  the 
danger  of  contact  with  live  parts. 

The  live  parts  of  the  field  switches 
are  mounted  on  slate  bases  back  of  the 
panel  and  are  connected  to  operating 
handles  on  the  front  of  the  board  by 
rods  and  bell  cranks.  This  method  of 
mounting   field   switches   is   a   develop- 
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ment  of  importance,  it  i.s  {)ointed  out, 
since  it  is  impossible  for  the  switch- 
board attendant  to  be  injured  by  the 
arc  or  to  come  in  contact  with  live 
parts  of  the  switch  when  operating. 
Instruments  and  oilier  adjacent  equip- 
ment are  likewise  protected  from  burn- 
injr  which  sometimes  happens  with  the 
front  of  board  type  of  lield  switch. 

When  switches  are  required  for  arc 
or  incandescent  circuits,  the  switches 
are  of  the  dead  front  plug  type.  All 
live  parts  are  back  of  the  panels  and 
cannot  be  touched  from  the  front.  This 
result  is  obtained  by  using  two  tubular 
receptacles  and  a  two-point  double- 
break  switch  plug  per  pole.  The  en- 
trance bushings  for  receptacles  are  of 
molded  material  and  extra  large  in 
size. 

The  panels  described  are  for  general 
power  and  lighting  service  up  to  3500 
volts,  25  to  (50  cycles,  and  are  manu- 
factured by  the  General  E'ectric  Com- 
pany, at  Schenectady,  N.   V. 


A  Handy  Operating  Cutter 

An  easily  operated  tool  for  making 
an  additional  hole  in  a  metal  cabinet, 
metal  lockers  or  inclosing  cases  is  now 
being  manufactured  and  marketed  by 
the  Universal  Tool  &  Appliance  Com- 
pany, Stroh  Industrial  liuilding,  Mil- 
waukee, Wis. 

This  device  can  be  used  for  cutting 
all  sorts  of  metal,  fiber  and  slate,  and 
can  be  adjusted  so  as  to  cut  holes  of 
various  sizes  with  little  effort  and  in 
but  a  few  moments.    To  use  the  tool,  all 


CUTTER    FOR    MAKING    HOLE    IN    METAL 

that  is  necessary  is  to  drill  a  pilot  hole 
through  the  material  and  through  this 
the  stud  is  passed.  A  flange-nut  is 
then  secured  on  the  opposite  side  of 
this  stud  and  a  few  operations  of  a 
ratchet-wrench  cut  out  a  neat  hole. 
This  device,  it  is  claimed,  will  do  the 


work  of  a  (i-in.  drill-press  and  it  is 
particularly  convenient  since  it  can  be 
taken  to  the  job.  In  case  work  is  to  be 
done  on  a  tank  where  the  flange-nut 
cannot  be  secured  to  the  stud  on  the 
inside,  it  is  only  necessary  to  tap  the 
pilot  hole  and  in.sert  the  stud  into  this 
hole.  The  maker  claims  that  this  tool 
is  especially  adapted  for  work  in  auto- 
mobile garages,  boat-building  plants 
and   in  all   industrial  works. 


Magnetic  Lock-Out  Switch 

The  Igranic  Electric  Company,  Ltd., 
147  Queen  Victoria  Street,  London,  has 
produced  a  switch  of  the  series  lock-out 
type,  which,  by  reason  of  its  construc- 
tion, is  said  to  be  more  definite  and 
positive  in  its  operation  than  the  single 
coil  types  now  available.  It  is  provided 
with  two  entirely  independent  magnets 
or  magnetic  systems  adapted  separately 
to  influence  a  movable  switch  member, 
but  energized  by  a  common  current. 
That  is  to  say,  the  essential  feature  of 
the  "Igranic"  series  lock-out  switch 
consists  in  the  provision  of  two  magnets 
instead  of  one,  namely  an  operating  (or 


FIG.     1 — SERIES    WOUND    TWO-COIL 
MAGNETIC    LOCK-OUT    SWITCH 

closing)  magnet  and  a  lock-out  magnet, 
whose  windings  are  connected  in  series, 
the  arrangement  being  essentially  such 
that  the  two  magnetic  circuits  or  sys- 
tems are  entirely  separate  and  inde- 
pendent, so  that  each  magnet  is  free 
to  operate  in  accordance  with  its  own 
magnetic  characteristics,  unaffected  by 
the  characteristics  of  the  other. 

In  this  series  lockout  switch  which 
does  not  depend  for  its  action  on  a  re- 
stricted section  in  the  magnetic  circuit, 
the  closing  and  sealing  power  is  not 
limited  and  the  pressure  and  sealing 
distance  of  the  contacts  is  run  up  to  the 
maximum  with  a  given  size  of  winding. 
'Both  the  locking-out  and  the  closing 
functions  are  rendered  more  positive 
by  the  fact  that  the  magnetic  circuit 
around  the  closing  coil  is  arranged  to 
shunt  a  portion  of  the  flux  away  from 
the    switch    arm    while    the    switch    is 


open.  This  shunted  flux  is  passed 
through  the  switch  arm  as  the  latter 
approaches  the  closed  position.  When 
the  arcing  tips  touch,  the  winding  of  the 
lock-out  magnet  and  a  section  of  the 
starting  resistance  are  short-circuited. 
At  this  point  a  further  additio.'ial   im- 


FIG.  2 — SIDE  VIEW  OF  TWO-COIL  MAGNETIC 
LOCK-OUT    SWITCH 

pulse  is  given  toward  the  sealing  posi- 
tion; first,  by  the  entire  removal  of  any 
restraining  e.Tect  of  the  lock-out  mag- 
net on  the  arm,  and  secondly,  by  the 
momentary  increase  of  the  current  in 
the  coil  of  the  closing  magnet  by  reason 
of  the  peak  which  results  from  the  re- 
moval of  the  starting  resistance  from 
the  circuit.  There  being,  as  stated 
above,  no  restriction  in  any  part  of  the 
magnetic  circuit  of  the  closing  coil,  all 
the  additional  flux  produced  by  increas- 
ing the  current  in  that  coil  has  a  free 
path,  and  is  used  to  good  advantage  for 
getting  a  high  pressure  on  the  contacts 
and  long  sealing  distance. 

Except  in  the  smallest  size,  the  "Igra- 
nic" switch  has  two  sets  of  contacts, 
namely,  a  copper  leaf  brush  pressing 
against  a  copper  plate  for  the  main  con- 
tacts and  solid  copper  renewable  arcing 
tips  to  protect  the  main  contacts  when 
closing  and  opening  the  circuit,  and  as 
both  contacts  are  vertical,  dust  cannot 
settle  upon  them.  Another  unique  fea- 
ture of  this  series  lock-out  switch  to 
which  attention  is  called  is  the  conveni- 
ent means  provided  for  adjusting  the 
current  limit  at  which  the  switch  will 
close.  This  consists  of  an  adjustable 
plug  mounted  on  the  lower  end  of  the 
switch  arm,  by  which  the  air-gap  be- 
tween the  lock-out  magnet  and  the 
lower  end  of  the  arm  can  be  varied. 
This  adjustable  plug  has  a  number  of 
positions.  Each  position  represents  2.5 
per  cent  of  the  switch  rating,  thus  pro- 
viding means  of  adjusting  the  switch 
without  using  an  ammeter. 
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Electric  Furnace  Equipment 

The  Westinghouse  Electric  &  Manu- 
facturing Company  of  East  Pittsburgh, 
Pa.,  through  its  close  association  with 
the  development  of  the  electric  furnace, 
has  developed  complete  electrical  equip- 
ments for  all  classes  of  furnaces.  These 
include,  for  the  arc  type  of  furnaces, 
assuming  high-tension  alternating  cur- 
rent is  available,  the  following  appa- 
ratus:      Line      protective      equipment, 


FIG.    1 — TILTING   MOTOR   FOR   ELECTRIC 
FURNACE 

switchboard,  step-down  transformers, 
furnace  tilting  motors,  motors  for  ad- 
justing position  of  electrodes,  and  a 
regulating  system  for  the  control  of 
the  electrode  motors. 

On  all  large  electric  furnaces  of  the 
tilting  type  the  tilting  mechanism  is 
operated  by  a  motor.  Either  alternat- 
ing or  direct-current  motors  with  char- 
acteristics similar  to  those  used  for 
hoisting  work  are  suitable  for  this  serv- 
ice. The  controller  is  of  the  reversing 
type  and  a  motor  brake  is  used  to  pre- 
vent over-travel  of  the  furnace  and 
hold  it  in  any  desired  position.  For 
this  service  the  company  has  a  com- 
plete line  of  both  alternating  and  di- 
rect-current tilting  motors,  ranging 
from  15  hp.  to  150  hp.,  together  with 
suitable  controllers  and  brakes. 

One  of  the  greatest  improvements 
made  in  the  modern  furnace  is  the  fea- 
ture of  automatic  regulation  of  the  cur- 
rent. The  object  of  the  regulating  sys- 
tem is  automatically  to  maintain  a  con- 
stant current  at  the  furnace.  The 
Thury  system  is  used  on  a  large  per- 
centage of  the  electric  furnaces  now  in- 
stalled. It  can  be  used  with  any  arc 
furnace  to  maintain  a  constant  current 
which  can  be  adjusted  through  a  wide 
range.  It  can  also  be  adapted  for 
maintaining  a  constant  potential  when 
desired.  The  equipment  for  the  auto- 
matic control  of  a  three-phase  furnace 
consists  of:  Three  regulating  equip- 
ments, including  wall  brackets,  one 
countershaft  complete  with  pulleys  and 
bearings,  one  motor  to  drive  counter- 
shaft, three  regulating  drum  control- 
lers, three  field  regulators,  three  resist- 
ances, and  two  series  transformers. 

Damping  devices  permit  the  regula- 
tor to  act  only  when  necessary.  Sud- 
den changes  and  peaks  of  short  dura- 
tion will  not  put  the  regulator  in  ac- 
tion.    This  in  itself  is  very  important, 


as  there  is  not  only  a  great  saving  in 
the  wear  and  tear  of  the  electrode 
hoisting  mechanism,  motors  for  driving 
same,  etc.,  but  the  current  is  kept  more 
uniform  by  avoiding  unnecessary  regu- 
lation. 

Each  regulator  controls  one  electrode. 
The  regulator  is  controlled  by  a  sole- 
noid energized  by  means  of  current 
from  series  tran.sformers  in  the  main 
high-tension  circuit.  The  regulator  in 
turn  controls  the  armature  circuit  oT 
the  electrode  motor  to  give  it  motion 
in  either  direction,  or  stop  it,  as  re- 
quired. This  electrode  motor  operates 
a  hoisting  mechanism,  which  in  turn 
raises  or  lowers  the  electrodes.  The 
regulator  can  handle  any  amount  oJ 
power  for  regulating  purposes  without 
impeding  the  free  play  of  the  controll 
ing  mechanism,  which  is  only  in  con- 
tact with  the  power  mechanism  for  ex- 
ceedingly short  periods  of  time  and  is 
otherwise  perfectly  free.  Intermittent 
action  of  a  contact-making  arm  pre- 
vents the  regulation  from  being  carried 


FIG.    2 — THURY   REGULATOR   FOR   ELECTRIC 
FURNACE 

too  far  in  one  direction.  Thus  a  high- 
load  power  factor  and  a  uniform  cur- 
rent on  the  furnace  is  assured  at  all 
times. 


Insulators  for  Pull  Socket 
Chains 

Splicing  links  and  insulators,  such  as 
shown  herewith,  have  been  designed 
for  use  on  pull  socket  chains  by  Thomas 
M.  Harrigan,  Woodstock,  Vt.  This  de- 
vice  can   be   used   either   as   a    splicing 


SPLICING     LINK     AND     INSULATOR     FOR 
PULL   SOCKET    CHAIN 

link  or  an  insulator  or  for  both.  The 
insulators  are  for  use  mostly  in  baths, 
kitchens  and  basements,  where  there  is 
a  possibility  of  the  consumer's  circuit 
becoming  grounded  or  a  transformer 
breaking  down  and  causing  a  high  volt- 
age on  the  house  circuit. 


Fixture  for  Nitrogen  Lamps 

Fixtures,  such  as  shown  in  the  ac- 
companying illustration,  designed  es- 
pecially to  meet  the  demand  created  by 
the  nitrogen  lamp  are  being  made  by 
Samuel  Frost,  ;304  Bowery,  New  York 
City.  The  lighting  unit  illustrated  is 
adapted  for  100  to  :jOO  watt  lamps  and 
has  a   H5-in.  reflector  and  an   11    in.  by 


FIXTURE   FOR    100    TO    300    WATT 
NITROGEN    LAMPS 

6  in.  bowl.  For  lamps  of  300  to  500 
watt  rating,  the  reflector  is  20  in.  and 
the  bowl  11  in.  by  6  in.  These  units 
are  furnished  either  wired  or  without 
wiring  according  to  the  local  require- 
ments of  the  user. 


Improved  Battery- 
Charging  Set 

Several  improvements  have  recently 
been  made  by  the  Main  Electric  Manu- 
facturing Company  of  Pittsburgh,  Pa., 
on  its  battery  charging  set.  A  high- 
grade  D'Arsonval  type  ammeter,  of  the 
zero-center,  double  reading  type,  has 
been  added  to  the  equipment  of  the  out- 
fit. The  leads  running  from  the  switch- 
board to  the  batteries  are  8  ft.  in  length 


BATTERY    CHARGING    SET    WITH    SEVERAL 
IMPROVEMENTS 

and  contain  an  improved  type  of  clip 
of  acid-resisting  construction.  The  posi- 
tive clip  is  red  to  aid  a  workman  in 
distinguishing  the  polarity  of  the  leads. 
Further  details  of  this  set  were  given  in 
the  July  1,  1916,  issue  of  the  Electri- 
cal World  on  page  38. 
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NEWS   OF   THE  INDUSTRY 

A   licririr  of  Actiritics  in  the  Electrical  Manufacturinf/,  Srllinf/ 

(uhI  Central-Station  Fields 


FIRST  STEP  FOR  LARGER 

SEATTLE  MUNICIPAL  SYSTEM 

"City  Council  Authorizes  Bond  Issue  to  Provide  for 

New  Steam  Generating  Plant,  Doubling  Present 

Steam  Reserve 

The  Seattle  City  Council,  at  a  meeting  on  Nov.  27, 
passed  an  ordinance  providing  for  the  construction  of 
a  steam  electric  power  plant  adjoining  the  site  of  the 
existing  Lake  Union  steam  auxiliary  plant  of  the  mu- 
nicipal system,  to  cost  approximately  $390,000.  This, 
it  is  felt,  practically  assures  the  big  steps  in  the  develop- 
ment of  the  city's  light  and  power  system,  which  has 
been  declared  inadequate  by  Superintendent  Ross  to 
supply  the  increasing  needs.  The  ordinance  authorizes 
a  utility  bond  issue,  not  to  exceed  $390,000;  the  bonds 
can  be  issued  either  in  denominations  of  $100  or  $1,000. 
The  bonds  are  to  bear  interest  at  not  to  exceed  5  per 
cent,  both  interest  and  principal  payable  from  the  reve- 
nues of  the  light  and  power  system,  and  to  be  retired 
in  equal  annual  payments — the  first  six  years  from  date 
of  issuance  and  the  last  twenty  years  from  that  date. 
The  King  County  Superior  Court  has  held  that  the  City 
Council  has  the  right  to  authorize  the  issuance  of  such 
bonds,  but  the  Supreme  Court  has  never  passed  on  the 
question.  According  to  city  officials,  a  friendly  suit 
undoubtedly  will  be  instituted  before  the  bonds  are 
issued  in  order  that  the  highest  court  in  the  State  may 
validate  or  invalidate  the  issuance  of  the  bonds. 

By  the  passage  of  the  ordinance  for  the  construction 
of  the  plant  the  Board  of  Public  Works  is  authorized 
to  prepare  plans  and  specifications  and  to  invite  bids 
for  construction.  The  proposed  plant  will  double  the 
capacity  of  the  present  steam  auxiliary,  increasing  it 
from  7500  kw.  to  15,000  kw. 


HIGH  PRICES  DELAY  CHICAGO 

STREET  LIGHTING  EXTENSION 

City  Rejected  All  Cable  Bids  Recently  Submitted  and 

Is  Now  Studying  Past  and  Present  Copper 

and  Lead  Market  Conditions 

While  the  voters  of  the  city  of  Chicago  have,  long 
since  passed  favorably  on  a  $3,750,000  bond  issue  for 
the  purpose  of  extending  the  present  street  lighting 
system,  indications  are  that  the  money  may  not  be 
expended  as  promptly  as  was  expected.  The  finance 
committee  of  the  City  Council  must  appropriate  the 
money  derived  from  the  sale  of  the  bonds  before  pur- 
chases can  be  made.  The  funds  have  not  yet  been  ap- 
propriated for  this  work,  and  it  is  rumored  that  they 
will  not  be  appropriated  as  long  as  the  prices  of  cable 
and  other  material  remain  at  their  present  level.  The 
finance  committee  has  part  of  its  staff  at  work  studying 
the  past  and  present  market  conditions  in  copper  and 
lead,  and  it  is  expected  that  the  committee's  action  will 
depend  upon  what  this  investigation  brings  forth. 

It  will  be  remembered  that  under  the  date  of  Aug. 
19,  1916,  the  city  advertised  for  bids  on  cable  for  a 
part  of   its   lighting   system,   comprising   6000   100-cp. 


lamps.  The  advertisement  called  for  bids  on  all  or  any 
part  of  2,000,000  ft.  of  No.  8  600-volt,  varnished-cloth, 
lead-covered,  steel-taped  cable,  and  on  all  or  any  part  of 
250,000  ft.  of  No.  8  5000-volt  varnished-cloth,  lead-cov- 
ered, steel-taped  cable.  Delivery  was  asked  on  or  before 
Nov.  15,  1916,  at  any  rate  it  could  be  made.  Among 
the  bids  received  only  one  offered  any  cable  that  met 
the  specifications  as  to  delivery.  This  one  manufac- 
turer offered  a  total  of  145,000  ft.  of  the  600-volt  cable 
at  a  price  of  $16.10  per  100  ft.  The  city  rejected  all 
of  the  bids,  and  expected  to  readvertise  for  the  cable. 
This  has  not  been  done,  however,  and  there  is  a  question 
in  the  minds  of  some  of  the  city  authorities  as  to 
whether  it  will  be  done  under  present  conditions. 


INVESTIGATIONS  FOR  HYDRO- 
ELECTRIC DEVELOPMENTS 

Studies    Made    to    Determine    Storage    Capacity    of 

New     England    Streams — Private     Interests 

Defray  Costs  of  Public  Improvements 

At  a  hearing  before  the  Massachusetts  Gas  and  Elec- 
tric Light  Commission  not  long  since  President  Philip 
Cabot  of  the  Turner  Falls  Power  &  Electric  Company 
discussed  the  value  of  ample  engineering  investigation 
in  connection  with  hydroelectric  projects. 

The  company  recently  expended  two  years  in  making 
detailed  surveys  of  the  banks  of  the  Connecticut  River 
for  a  distance  of  20  miles  above  the  dam  at  Turners 
Falls  to  determine  the  storage  capacity  of  the  stream 
with  flashboards  of  varying  height.  Four  men  con- 
stituted the  party  and  the  work  was  practically  con- 
tinuous, costing  about  $10,000.  Mr.  Cabot  said  that 
the  information  secured  is  worth  $10,000  a  year  to  the 
company  in  reduced  operating  expenses,  and  that  the 
effect  of  freshets  was  studied  as  well  as  the  volume  of 
water  which  will  be  stored  above  the  dam  at  times  of 
high  water. 

Considering  possible  future  developments  on  the 
Millers  River,  Mr.  Cabot  pointed  out  that  important 
savings  have  been  anticipated  by  the  company  through 
the  purchase  of  certain  lands  prior  to  development.  As 
for  capitalizing  such  preliminary  work,  Mr.  Cabot  said 
that  if  the  consumer  is  not  burdened  with  it  now  he  will 
have  to  pay  three  or  four  times  as  much  later  when  the 
development  is  carried  through  in  conjunction  with  a 
possible  storage  scheme  provided  through  state  action. 
In  the  meantime  the  public  gets  the  benefit  of  the  taxes. 

Mr.  Cabot  said  that  the  summer  flow  of  the  river  is 
very  low,  sometimes  reaching  1  per  cent  of  the  spring 
flow,  the  actual  range  being  from  1500  to  100,000  cu. 
ft.  per  second  in  a  single  year.  Anything  which  can  be 
done  to  build  up  the  low-water  flow  will  be  a  great  ad- 
vantage to  all  users  of  power  on  the  stream,  and  possibly 
to  navigation  below  Hartford  and  between  Springfield 
and  Hartford.  It  has  been  found  exceedingly  difficult 
to  secure  co-operation  in  developing  storage  facilities 
among  different  water  users.  Most  of  the  users  on  the 
Connecticut  will  refuse  to  pay  for  the  benefits  of  others' 
work  in  this  field,  there  being  no  legal  obligation  in- 
volved.    There  are  eight  dams  on  the  Connecticut  River 
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between  Windsor  Locks,  Conn.,  and  Mclndoes,  Vt.,  near 
the  head  waters  of  the  main  stream,  and  there  are  con- 
siderable heads  still  undeveloped,  notably  in  the  so-called 
15-mile  fall,  where  there  is  a  drop  of  250  ft.,  above 
Wells  River,  Vt. 

Mr.  Cabot  said  that  he  considered  the  present  situa- 
tion in  regard  to  storage  development  very  unsatisfac- 
tory, but  that  some  hope  exists  for  future  betterment. 
There  are  marked  tendencies  in  other  states  outside  of 
New  England  to  legislate  in  such  a  way  that  the  devel- 
opment of  these  storages  is  made  possible,  if  people 
who  get  an  actual  cash  benefit  have  to  pay  for  it.  The 
cost  of  developing  one  reservoir  on  the  Moose  River 
is  so  low  that  if  anyone  else  would  co-operate  the  power 
which  can  be  developed  from  that  water  in  summer 
at  from  3  to  4  mills  per  kilowatt-hour  would  not  now 
have  to  be  generated  by  steam  at  a  cost  of  about  1  cent. 
Such  a  reservoir  would  be  filled  and  the  water  let  out 
during,  say,  100  consecutive  days  in  the  low-water 
months  of  the  summer.  The  company  has  entered  into 
agreements  with  some  of  the  water  users  on  the  river 
for  improved  development  and  use  through  the  building 
of  higher  dams  and  enhanced  storage.  Four  of  the 
developed  powers  on  the  river  have  contributed  to  this 
work,  and  some  progress  has  been  made  in  building  up 
the  low-water  flow  of  the  stream.  Mr.  Cabot  stated 
that  while  this  work  is  in  its  infancy  and  depends  much 
upon  legislative  authorization,  its  cost  is  in  his  opinion 
a  proper  capital  charge  which  may  grow  to  be  large. 

Speaking  of  the  recent  hydroelectric  developments  at 
Montague  City,  near  Turners  Falls,  Mr.  Cabot  said  that 
the  installation  of  63,000  hp.  in  waterwheels  represents 
an  outlay  of  about  $4,000,000,  or  about  $65  per  horse- 
power for  the  development,  and  that  the  money  invested 
by  the  company  in  the  town  of  Montague  in  the  past 
three  years  (about  $3,000,000)  is  about  a  third  of  the 
entire  assessed  valuation  of  the  town.  This  investment 
has  reduced  the  tov^n  tax  rate  several  dollars,  and  the 
speaker  felt  that  a  public  utility  accomplishing  such 
work  ought  to  receive  credit  for  thus  contributing  to 
the  prosperity  of  the  local  communities.  The  power 
which  the  company  can  generate  at  Turners  Falls  means 
a  saving  to  someone  of  more  than  100,000  tons  of  coal 
a  year.  The  company  now  pays  taxes  of  about  $75,000 
a  year  in  the  Connecticut  Valley,  and  this  money, 
$60,000  of  it  new,  will  go  to  the  towns  whether  the 
hydroelectric  company's  stockholders  get  any  dividends 
or  not. 


GOVERNING  PRINCIPLES 

OF  HEAT  DISTRIBUTION 

B.   G.   Lamme  and  F.   D.   Newbury  Present  Papers 

on  Temperature   Rise  at  the   Meeting  of 

the  Chicago  Section,  A.T.E.E. 

At  a  joint  meeting  of  the  electrical  section  of  the 
Western  Society  of  Engineers  and  the  Chicago  section 
of  the  American  Institute  of  Electrical  Engineers  at 
Chicago  on  Nov.  27,  papers  were  presented  by  B.  G. 
Lamme  and  by  F.  D.  Newbury  of  Pittsburgh  on  "Tem- 
perature Distributions  in  Electrical  Machinery"  and 
"Rational  Temperature  Guarantees  for  Large  Alternat- 
ing-Current Generators"  respectively.  In  his  paper  Mr. 
Lamme  explained  the  fundamental  principles  which 
govern  heat  distribution.  Mr.  Newbury's  paper  elabo- 
rated on  a  special  application  of  principles  expounded 
in  Mr.  Lamme's  paper.  The  authors  also  urged  stand- 
ardization of  temperature  guarantees  when  the  guar- 
antee is  based  on  internal  temperatures. 

The  trend  of  the  discussion  indicated  that  while  de- 
signing engineers  are  ready  to  accept  150  deg.  C.  as  a 
safe  temperature,  some  operating  engineers  are  still  in 


doubt  as  to  the  advisability  of  going  to  such  tempera- 
tures. The  futility  of  operating  companies  placing  re- 
liance in  temperatures  measured  externally  was  also 
brought  out.  A.  M.  Lincoln  said  he  was  interested  not 
so  much  in  the  present  limit  of  temperature  as  in  the 
ultimate  limit  to  which  machines  in  the  future  might 
be  expected  to  operate.  He  presented  equations  to  show 
that  250  deg.  C.  will  be  the  limit  if  the  temperature 
coefficient  for  thermal  conductivity  is  the  same  as  for 
electrical  conductivity.  He  urged  that  data  be  col- 
lected to  determine  whether  or  not  these  coefficients  are 
identical.  A  representative  of  the  Commonwealth  Edi- 
son Company  recalled  troubles  with  early  machines  not 
equipped  with  exploring  coils  and  stated  that  all  of  the 
company's  large  generators  are  now  equipped  so  that 
internal  temperatures  may  be  taken.  The  wisdom  of 
using  exploring  coils  in  Chicago  has  been  demonstrated 
by  incidents  wherein  machines  that  began  to  run  hot 
have  been  taken  down  and  found  to  be  chocked  with 
dirt. 

In  closing  the  discussion  Mr.  Lamme  said  that  the 
weight  of  cooling  air  passing  through  a  large  generator 
in  forty  minutes  will  equal  the  weight  of  the  machine. 
A  small  percentage  of  dirt  in  this  air  will,  therefore, 
cause  trouble  if  oil  or  moisture  is  present.  Dry  dust  is 
not  so  dangerous.  Tests  of  air  washers  used  with  large 
generators  at  East  Pittsburgh  show  that  machines 
which  formerly  would  become  completely  clogged  within 
six  months,  now,  through  the  use  of  air  washers,  can  be 
operated  for  that  period  with  scarcely  any  accumula- 
tion of  dirt.  Mr.  Lamme  also  expressed  a  decided  pref- 
erence for  mica  insulation  rather  than  fibrous  insula- 
tion. 


Public  Service  Commission  News 

New  Jersey  Commission 

In  denying  the  application  of  the  Commonwealth 
Water  Company  to  increase  its  schedule  of  rates  at 
Summit  and  vicinity,  the  Board  of  Public  Utility  Com- 
missioners has  issued  a  statement  defining  its  views  in 
general  to  agreements  between  public  utilities  and 
municipalities  with  regard  to  taxation,  as  follows: 

"This  board  does  not  look  with  favor  on  any  attempt 
to  adjust  the  rates  to  be  charged  by  a  public  utility 
company  on  a  bargain  or  dicker  between  the  utility 
company  and  the  municipality  based  on  an  agreement 
as  to  what  shall  be  or  shall  not  be  the  assessed  valua- 
tion of  the  company's  property  for  taxing  purposes.  If 
there  is  any  improper  or  unjust  assessment  levied 
against  the  company  the  tax  act  provides  proper  and 
ample  method  of  relief." 

Pennsylvania   Commission 

Rule  28  of  the  practices  before  the  Public  Service 
Commission  has  been  amended  so  that  applications  for 
certificates  of  public  convenience  to  approve  the  au- 
thorization of  one  public  service  company  to  lease,  pur- 
chase or  jointly  use  telegraph,  telephone  or  electric 
light  poles  belonging  to  another  public  service  company, 
or  to  approve  the  lease  or  purchase  of  a  building  or  por- 
tion thereof,  may  be  made  without  prior  notice  by  pub- 
lication unless  otherwise  ordered  by  the  commission, 
provided,  however,  that  of  each  and  every  application 
ten  days'  actual  notice  in  writing  shall  be  given  to  the 
proper  authorities  of  the  municipality  wherein  such 
poles,  or  buildings  are  located  of  the  time  and  place  of 
making  such  application,  and  of  which  notice  proof  shall 
be  filed  with  the  commission.  The  construction,  clear- 
ance and  maintenance  of  wires  on  poles  must  at  all  times 
fully  comply  with  the  engineering  requirements  of  the 
commission. 
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Must  Pay  Full  Inoorporalion  Tax  for 
Exionsion   of  Corporal o    Kxislonce. — In 

an  opinion  handed  down  by  Jud^e  Re- 
velle  in  the  Missouri  SuprtMne  Court  on 
Nov.  29,  Secretary  of  Slate  Roarh  was 
sustained  in  his  position  that  the  Kin- 
loch  Telephone  Company  of  St.  Louis 
must  pay  the  full  tax  the  same  as  if 
newly  incorporated  for  an  extension  of 
thirty  years  of  its  corporate  existence. 
Judpre  Revelle's  ruling:  is  concurred  in 
by  all  of  the  judjres  except  two,  who 
dissented. 

Tacoma  Expects  to  Enlarge  Munici- 
pal  System. — Superintendent  Evans  of 
the  Tacoma  (Wash.)  Municipal  Lighting 
Plant,  is  investigating  sites  for  a  new 
hydroelectric  power  plant,  as  he  reports 
to  the  Council  that  the  maximum  of  the 
present  municipal  plant  at  La  Grande 
will  be  reached  in  1921.  The  City  Coun- 
cil believes  an  addition  to  the  system 
should  be  started  now,  as  it  will  take  at 
least  three  years  to  build  a  duplicate 
of  the  present  plant,  and  would  cost 
about  $2,000,000. 

Report  of  Federal  Trade  Commission 
on  Foreign  Trade  Combinations. — The 
Federal  Trade  Commission  has  issued 
the  full  text  of  its  report  on  "Co-opera- 
tion in  American  Export  Trade."  It  is 
an  extensive  report  in  two  volumes,  and 
is  the  result  of  an  investigation  which 
was  made  by  the  commission  into  trade 
conditions  in  and  with  foreign  countries 
where  associations,  combinations  or 
other  conditions  affect  the  foreign  trade 
of  the  United  States.  One  section  of 
the  report  deals  with  electrical  appa- 
ratus and  supplies  and  describes  the 
export  combinations  and  agreements  af- 
fecting manufacturers  in  these  indus- 
tries in  Great  Britain  and  Germany 

Memorial  Service  for  Late  A.  C. 
Einstein.  —  A  joint  public  memorial 
service  in  memory  of  A.  C.  Einstein, 
late  vice-president  and  general  man- 
ager of  the  Union  Electric  Light  & 
Power  Company,  St.  Louis,  Mo.,  who 
died  on  Nov.  20,  was  held  last  Sunday 
in  Temple  Shaare  Elmeth.  Those  who 
delivered  addresses  were  Mayor  Kiel, 
representing  the  city;  General  E.  J. 
Spencer  for  the  Jovians;  Louis  P.  Aloe 
for  the  Columbian  Club;  Rev.  J.  W.  Lee 
as  "neighbor  and  friend";  A.  P.  Greens- 
f elder,  representing  the  Engineers  Club; 
H.  J.  Pettingill  for  the  St.  Louis  public 
utilities;  Herman  Spoehrer  for  the 
Union  Electric  staff,  and  former  Judge 
Caulfield,  representing  the  Mercantile 
Club  and  the  Coliseum  Company. 

Price  and  Delivery  of  Coal  Forces 
Power  Company  to  Discontinue  Service 

—The  Dunkirk  (N.  Y.)  Power  &  Heat- 
ing Company  has  notified  its  power  con- 
sumers that  it  will  discontinue  electric 
service  early  in  December  owing  to  the 
high  cost  of  soft  coal  and  the  difficulty 
in  obtaining  a  supply  in  large  quanti- 
ties. Some  consumers  suggested  that 
A.  W.  Cummings,  president  of  the  com- 
pany, call  a  meeting  with  a  view  of 
having  them  agree  upon  a  rate  in-^ 
crease,  but  the  company  declared  it 
would  retire  from  business.  The  com- 
pany has  been  supplying  direct  current, 
and  consumers  vdll  be  forced  to  change 
their  motors  in  order  to  handle  other 
power. 


Current  News 
and  Notes 

Timely  items  on  eleetrical  liiippcnings 
tliroiiglioiit  tlie  world,  togellicr  with 
l)ricf  noh's  of  gcncnil  interest. 


Columbus  Municipal  Plant  Estab- 
lishes a  6-cent  Rate. — Mayor  Karb  of 
Columbus,  Ohio,  on  Nov.  29  signed  the 
ordinance  governing  the  service  rates 
for  the  municipal  plant.  It  provides 
for  a  rate  of  6  cents  per  kilowatt-hour 
with  a  discount  of  1  cent  if  bills  are 
paid  by  the  10th  of  the  month.  Rates 
are  also  provided  for  commercial  light- 
ing and  power.  The  plant,  however, 
cannot  furnish  energy  until  extensions 
are  completed. 

Brooklyn  Edison  Service  Replaces 
Isolated  Plants. — A  contract  was  signed 
recently  by  the  Brooklyn  Edison  Com- 
pany with  the  Chelsea  Fiber  Mills  for 
4000  hp.  This  is  an  original  order,  and 
replaces  a  very  efficient  private  steam 
plant.  Edison  service  is  to  be  used  in 
the  manufacture  of  textiles  in  this 
plant,  which  business  will  yield  a  reve- 
nue of  approximately  $75,000  a  year 
to  the  power  company.  Also  a  con- 
tract was  closed  with  the  H.  Batter- 
man  Dry  Goods  Store,  one  of  Brook- 
lyn's largest  stores.  This  was  one  of 
the  few  remaining  private  plants  in  a 
dry  goods  store  in  Brooklyn.  It  was 
practically  new  and  efficiently  operated. 
The  contract  is  for  500  hp.  in  lights  and 
motors. 

City  Engineer  Recommends  that  Se- 
attle Abandon  Sank-Suiattle  Power 
Site. — A  recommendation  was  recently 
made  to  the  Seattle  (Wash.)  utilities 
committee  of  the  Council  by  City  Engi- 
neer A.  H.  Dimock,  recommending  that 
the  Council  abandon  the  idea  of  de- 
veloping the  Sauk-Sniattle  power  proj- 
ect, as  an  adjunct  to  the  municipal 
plant.  Engineer  Dimock  made  his  rec- 
ommendation following  the  receipt  of  a 
query  .from  the  Forestry  Service  at 
Portland,  Ore.,  asking  for  information 
regarding  what  the  city  of  Seattle  in- 
tended to  do  relative  to  the  development 
of  the  project.  The  American  Nitrogen 
Products  Company  has  expended  up- 
wards of  $25,000  in  investigating  the 
project  and  is  reported  to  have  money 
available  for  the  immediate  develop- 
ment of  the  site.  The  company,  it  is 
stated,  plans  the  expenditure  of  at 
least  $25,000,000  in  a  plant  for  the 
manufacture  of  nitrogen  products,  in 
case  it  can  obtain  full  rights  from  the 
government.  It  is  stated  if  the  city  of 
Seattle  does  not  develop  the  Sauk- 
Suiattle  site,  the  American  Nitrogen 
Products  Company  will  do  so.  As  cer- 
tain members  of  the  Council  seem  loath 
to  abandon  the  plan  of  development. 
City  Engineer  Dimock  has  been  directed 
to  make  a  report  to  the  Council  in  writ- 
ing, transmitting  at  the  same  time 
the  correspondence  from  government 
officials  in  relation  to  the  acquisition  of 
the  power  site. 


Christmas     Lighting     Decorations. — 

Plans  have  been  made  by  the  Retail 
Merchants  Association  of  Ottumwa, 
Iowa,  for  decorating  the  streets  with 
Christmas  trees  and  electric  lights  dur- 
ing the  days  preceding  Christmas,  with 
the  view  of  attracting  people  to  Ottum- 
wa for  their  Christmas  shopping.  En- 
ergy will  be  furnished  as  in  previous 
years  by  the  Ottumwa  Railway  &  Light 
Company. 

Union  Electric  Again  Reduces  Rates. 
— Announcement  has  been  made  by  the 
Union  Electric  Light  &  Power  Com- 
pany of  St.  Louis,  Mo.,  that  the  cus- 
tomers of  the  company  had  reached  a 
total  of  75,000  and  that  the  promised 
rate  reduction  from  8.5  to  8  cents  a  kilo- 
watt-hour in  the  company's  schedule, 
affecting  the  residence  and  smaller  com- 
mercial consumers  in  St.  Louis,  would 
become  effective  on  Dec.  1.  The  reduc- 
tion will  mean  a  saving  annually  of 
about  $66,000  to  the  residence  custom- 
ers and  $90,000  to  the  smaller  commer- 
cial customers.  The  reduction  was  a 
part  of  a  program  announced  on  Aug. 
13,  1915,  for  the  reduction  of  rates  as 
the  customers  of  the  company  increased. 
On  Dec.  12,  1915,  when  the  customers 
of  the  company  reached  a  total  of  65  - 
000,  the  rates  affected  were  reduced 
from  10  to  9  cents,  and  on  June  15,  1916, 
when  the  customers  had  increased  to 
70,000,  they  were  reduced  from  9  to  8.5 
cents.  Further  rate  reduction  will  be 
made  as  the  business  of  the  company  in- 
creases. It  is  stated  by  the  officers  of 
the  company  that  the  wiring  of  many 
old  houses  is  responsible  for  a  greater 
part  of  the  last  increase  to  customers. 

Purchase  of  Alaskan  Company  Ends 
Long  Rate  War. — The  recent  purchase 
of  the  Hies  Hydro-Electric  Company  of 
Valdez,  Alaska,  by  the  Prince  William 
Sound  Water,  Power,  Light  &  Tele- 
phone Company,  a  Seattle  corporation, 
for  approximately  $100,000,  brings  to  a 
close  a  rate  war  which  has  disturbed 
the  residents  of  that  district  for  nearly 
four  years.  The  Prince  William  Sound 
Company,  organized  in  December,  1915, 
was  virtually  a  consolidation  of  the  old 
Alaska  Water,  Light  &  Telephone  Com- 
pany and  the  Valdez  Electric  Company. 
Four  years  ago  the  company  decided  to 
build  its  own  hydroelectric  plant  at  a 
cost  of  $70,000,  on  a  site  obtained  from 
the  government.  Formerly,  the  com- 
pany leased  its  water  power  from  the 
Illes  plant.  Following  this  movement, 
the  Illes  Company  organized  a  consum- 
ers' company  under  the  name  of  the 
Valdez  Electric  Company,  and  a  rate- 
cutting  war  ensued,  until  the  Valdez 
Electric  Company  was  taken  over  by 
the  Alaska  Water,  Light  &  Telephone 
Company.  The  Prince  William  Sound 
Water,  Power,  Light  &  Telephone  Com- 
pany was  then  organized,  and  the  af- 
fairs of  the  Alaska  Company  were 
placed  in  charge  of  a  committee  of 
Seattle  stockholders.  The  Prince  Will- 
iam company,  besides  furnishing  light- 
ing, power  and  heat  for  Valdez,  Fort 
Liscom  and  other  points  in  that  district, 
owns  and  operates  the  telephone  system 
for  the  entire  section.  Both  plants  will 
be  operated  for  the  time  being,  but 
eventually  the  two  plants  will  be  con- 
solidated. 
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Trail  Electric  Club  Formed. — An  elec- 
tric club  has  been  formed  at  Trail, 
B.  C.     F.  A.  Snidel  is  secretary. 

Meeting  of  Georgia  Electrical  Con- 
tractors.— A  meeting  of  the  Georgia 
Electrical  Contractors'  Association  was 
held  at  Columbus,  Ga.,  on  Nov.  21. 

Pacific  Service  Section,  N.  E.  L.  A. — 

The  semi-monthly  meeting  of  the  sec- 
tion was  held  in  San  Francisco  Nov.  28. 
R.  A.  Murray  of  the  Great  Northern 
Railway  gave  an  illustrated  lecture  on 
"Glacier  National  Park." 

Supply  Jobbers'  Meeting. — A  meeting 
of  the  central  division  of  the  Electrical 
Supply  Jobbers'  Association  will  be  held 
at  the  Hotel  La  Salle,  Chicago,  on  Dec. 
12.  The  next  general  meeting  of  the 
association  will  be  held  at  Hot  Springs, 
Va.,  in  May,  1917. 

Detroit  Engineering  Society. — At  the 

last  meeting  of  the  society  L.  H. 
Baekeland,  of  the  Bakelite  Company  of 
America,  spoke  on  "Synthetic  Resins 
and  Their  Uses  in  Electrical  Engineer- 
ing and  Automobile  Engineering."  It 
was  a  joint  meeting  with  the  Detroit 
chemists. 

Meeting  of  G.  E.  Alumni  Association. 

— E.  F.  Collins,  technical  superintendent 
of  the  General  Electric  Company,  ad- 
dressed the  meeting  of  the  General 
Electric  Alumni  Association  of  the  Ap- 
prentice Training  System  on  Dec.  8  on 
the  subject:  "Some  Applications  of 
Electricity  to  Industrial  Heating." 

Los  Angeles  Section,  A.  I.  E.  E. — At 

the  regular  November  meeting  officers 
were  elected  for  the  ensuing  year  as 
follows:  Chairman,  R.  H.  Manahan; 
secretary,  Carl  E.  Johnson;  chairman 
of  papers  committee,  H.  A.  Barre;  di- 
rectors, J.  A.  Lighthipe,  Edward  Wood- 
bury, R.  A.  Morehead  and  F.  W.  Harris. 

OflBcers  of  Northern  Illinois  Public 
Service  Section,  N.  E.  L.  A.— The  offi- 
cers for  the  Public  Service  Company 
of  Northern  Illinois  Section  of  the  Na- 
tional Electric  Light  Association  are  as 
follows:  Chairman,  George  R.  Jones; 
vice-chairman,  F.  E.  Williams;  secre- 
tary, C.  R.  Bennett;  and  treasurer,  H. 
L.  Caldwell. 

Dalas  Club  Hears  About  Pacific 
Coast  Development. — F.  H.  Rosen- 
crants,  engineer  for  the  Texas  Power 
&  Light  Company,  who  has  just  re- 
turned from  a  visit  to  the  Far  West, 
addressed  the  members  of  the  Dallas 
Electric  Club  and  Jovian  League  on 
Nov.  24  on  "Electrical  Development  on 
the  Pacific  Coast." 

I.  E.  S.   Lecture   Course  Reprints. — 

The  reprints  of  the  Illuminating  Engi- 
neering Lecture  Course  recently  held  at 
the  University  of  Pennsylvania,  it  is 
hoped,  will  be  available  shortly  after 
the  first  of  the  year.  Members  of  the 
society  may  obtain  copies  .of  these  re- 
prints at  a  reduced  price,  not  to  exceed 
$5,  provided  the  orders  are  received 
prior  to  the  date  of  publication.  This 
price  will  be  cost  plus  delivery  and  han- 
dling expenses,  without  any  profit  to 
the  society.  All  orders  for  these  re- 
prints should  be  sent  to  Clarenpe  L. 
Law,  Irving  Place  and  Fifteenth  Street, 
New  York  City. 


dissociations 
and  Societies 

A  complete  Directory  of  Electrical 
Associations  is  ref^ularly  printed  in 
the  first  issue  of  each  luonlh  on  th(; 
next-to-last  text  page. 


Electrical  Development  and  Jovian 
League  of  San  Francisco. — At  the  regu- 
lar weekly  luncheon,  on  Nov.  22,  the 
principal  speaker  was  J.  G.  Kasai,  a 
prominent  Japanese  lecturer  and  writer 
on  international  affairs. 

Institute  of  Radio  Engineers. — A  San 

Francisco  Chapter  of  the  Institute  of 
Radio  Engineers  was  organized  in  that 
city  on  Nov.  21.  The  officers  elected 
were,  chairman,  W.  W.  Hanscom,  and 
secretary-treasurer,  V.  Ford  Greaves, 
who  with  H.  G.  Aylsworth  make  up  the 
executive  committee  of  the  chapter. 
Regular  monthly  meetings  will  be  held 
by  the  new  chapter. 

Associated  Manufacturers  of  Elec- 
trical Supplies. — Invitations  have  been 
issued  by  the  general  secretary  of  the 
association  to  the  manufacturers  of  at- 
tachment plugs  and  baseboard  recep- 
tacles to  attend  a  meeting  on  Dec.  12, 
at  the  Hotel  Biltmore,  New  York  City, 
for  the  purpose  of  organizing  a  sec- 
tion in  the  association  covering  this 
particular  line  of  the  industry.  There 
have  been  a  number  of  requests 
made  for  a  Section  covering  these  de- 
vices, and  invitations  to  attend  the 
meeting  have  been  extended  to  all  man- 
ufacturers, whether  members  of  the 
association  or  not.  The  regular  meet- 
ing of  the  board  of  governors  of  the 
Associated  Manufacturers  of  Electri- 
cal Supplies  will  be  held  at  the  offices 
of  the  association,  62  Cedar  Street, 
New  York  City,  on  Dec.  20. 

San  Francisco  Section  of  Institute 
Studies    Insulator    Experiments.  —  The 

San  Francisco  Section  of  the  A.  I.  E.  E., 
at  the  regular  meeting  on  Nov.  24,  lis- 
tened to  a  series  of  three  papers  on 
insulator  studies.  The  first,  "Investi- 
gation of  Suspension  Insulator  Deteri- 
oration by  California  Power  Com- 
panies," by  J.  E.  Woodbridge  and  J. 
P.  Jollyman,  explained  the  plan 
whereby  four  California  power  com- 
panies are  co-operating  with  Stanford 
University  in  exhaustive  tests  of  high- 
tension  insulators  carried  on  with  a 
practical  purpose  in  view.  J.  C.  Clark 
presented  a  progress  report  describing 
the  apparatus  used  in  the  laboratories 
and  the  results  accomplished  thus  far. 
Prof.  Harris  J.  Ryan  read  a  paper  on 
"A  Study  of  Ceramics  of  Insulators," 
in  which  he  emphasized  the  urgent  need 
for  a  material  more  refractory  than 
porcelain.  On  the  following  day  the 
section  went  to  Stanford  University, 
examined  the  apparatus,  and  saw  some 
of  the  tests. 

Institute     of     Radio     Engineers. — A 

meeting  was  held  on  Dec.  6  at  the  En- 
gineering Societies  Building,  New  York 
City,  when  a  paper  on  "The   Classifi- 


cation and  Elimination  of  Strays,"  by 
Dr.  C.  J.  deGroot,  head  of  the  Radio 
Service  of  Holland  in  the  Dutch  East 
Indies,  was  presented. 

New  York  Jovian  Electrical  Week 
.Meeting. — A  meeting  in  celebration  of 
America's  Electrical  Week  was  held  on 
Dec.  6  by  the  Jovian  Electrical  League 
of  New  York  City.  James  H.  McGraw, 
president  of  the  McGraw  Publishing 
Company,  presided.  Mr.  McGraw  com- 
mented on  the  scope  of  the  Jovian 
order,  pointing  out  its  strong  national 
character  but  local  weakness.  He 
said  that  the  ideal  of  Jovianism  is  the 
constructive  effort  of  the  electrical  in- 
dustry. J.  M.  Wakeman,  general  man- 
ager of  the  Society  for  Electrical  De- 
velopment, told  how  America's  Elec- 
trical Week  had  been  planned  and 
worked  out  and  how  Jovians  had  co- 
operated to  make  the  movement  a  na- 
tional as  well  as  a  local  success.  He 
also  pointed  out  that  the  movement 
was  conducted  in  a  manner  that  worked 
for  a  closer  bond  of  friendship  and 
co-operation  between  the  separate 
branches  of  the  industry.  The  Rev.  C. 
Wallace  Petty  was  the  last  speaker.  He 
emphasized  the  need  of  idealism  in  busi- 
ness. 

Electric  Vehicles  in  City  and  Postal 
Transportation  Service.  —  To  place  in 
the  hands  of  the  municipal  officers, 
postmasters  and  central  station  man- 
agers of  every  town  and  city  of  impor- 
tance in  the  United  States  definite  and 
authoritative  information  on  the  use  of 
electric  vehicles  in  municipal  and  postal 
transportation,  the  N.  E.  L.  A.  com- 
mittee of  which  James  H.  McGraw  is 
chairman,  is  preparing  to  issue  a  book- 
let which,  in  attractive  form,  will  tell 
the  story  of  the  splendid  achievement 
of  the  "electric"  in  the  field  of  city 
transportation  service.  Plans  were 
outlined  to  put  the  leaders  of  the  elec- 
trical industry  squarely  behind  the 
electric  vehicle  in  a  way  not  before  ac- 
complished, and  the  importance  of  edu- 
cating the  central  station  and  the  pub- 
lic to  the  merit  of  the  "electric"  was 
especially  emphasized.  Along  this 
line,  Charles  A.  Ward  proposed  inaugu- 
rating a  publicity  campaign  calling  for 
the  expenditure  of  $100,000  to  $250,000 
in  the  interests  of  the  electric  vehicle. 
In  any  such  publicity  campaign,  the 
co-operation  of  the  central  stations  was 
declared  to  be  of  the  greatest  impor- 
tance. A  proposal  to  maintain  an  ex- 
perienced electric  vehicle  man  in  Wash- 
ington to  demonstrate  to  government 
officials  and  department  heads  the 
merits  of  the  "electric"  was  also  taken 
up  for  consideration.  Much  interesting 
experience  with  electric  fire  trucks  was 
recounted  by  the  manufacturers,  show- 
ing the  great  development  for  this  class 
of  apparatus.  Mr.  McGraw's  committee 
will  also  co-operate  in  securing  wide 
distribution  for  the  new  motion-picture 
film  showing  electric  fire  apparatus  in 
service,  which  has  just  been  completed 
and  presented  to  the  N.  E.  L.  A.  Infor- 
mation for  the  forthcoming  booklets  on 
electric  trucks  in  government  service  is 
now  being  collected  by  a  sub-committee 
having  the  matter  in  charge  under  the 
direction  of  Nelson  F,  Carle  of  the  Gen- 
eral Vehicle  Company. 
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REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

Ncirs  of  the   Trade  for  the  Maiififaetiirery  WJiolc.saler  and  Jobber  of  Elecfrieal  Equipment 
and  Supplies — Notes  on   Industrial  Activities  and  Business  Methods 


INCREASED  DEMAND  FOR 

SEARCHLIGHT  OUTFITS 

Military  Activities  and  Maritime  Requirements  Call 
for  a  Large  Number  of  Portable  Gasoline- 
Electric  Sets 

For  some  time  there  has  been  an  unsatisfied  demand  for 
portable  gasoline-motor-electric  generator  searchlight  sets 
for  military  and  maritime  purposes.  Particularly  has  the 
demand  been  large  from  all  European  countries  whether  at 
war  or  not.  Scandinavian  manufacturers  have  secured  con- 
tracts for  a  considerable  part  of  this  demand,  but  there  is 
still  a  large  market.  American  manufacturers  have  se- 
cured contracts  for  a  large  number  of  12-kw.  and  larger 
machines  for  delivery  to  Russia,  Spain  and  other  European 
countries. 

The  United  States  government  has  also  been  in  the  mar- 
ket for  portable  searchlights  for  border  service.  These  sets, 
which  are  larger  than  those  for  European  service,  are 
mounted  on  automobile  trucks. 

Besides  this  use  in  field  military  service,  the  increased 
amount  of  new  shipbuilding  has  called  for  a  larger  number 
of  portable  searchlights  of  a  smaller  rating. 


Following  the  lead  of  some  of  the  larger  manufacturers 
and  some  of  the  national  commercial  associations  electrical 
manufacturers  are  turning  toward  the  8.5-in.  by  10-in.  page. 
In  fact,  there  seems  to  be  good  reason  for  belief  that  this 
size  of  catalog  will  gradually  supersede  the  more  common 
6-in.  by  9-in.  size  and  eventually  become  the  standard  size 
for  catalogs  of  electrical  supplies. 


COPPER  ABOVE  35  CENTS 

Prices   Advance    Half   a    Cent   for   All    Deliveries — 
Fourth  Quarter  igiy  Metal  at  30.75  Cents 

Copper  continues  to  advance  in  price,  and  the  predictions 
of  the  Electrical  World  that  electrolytic  would  reach  40 
cents  before  the  close  of  1916  seems  nearer  fulfillment. 
Monday  of  this  week  saw  the  passing  of  the  35-cent  mark, 
and  on  Tuesday  the  metal  was  nominally  quoted  at  35.25 
cents  for  December  delivery.  For  January  delivery  the 
same  price  was  quoted. 

For  first  quarter  delivery  a  nominal  quotation  of  34.25 
cents  was  made,  and  a  cent  lower  for  second  quarter.  Third 
quarter  was  quoted  at  31.25  and  fourth  quarter  at  30.75 
cents. 

Copper  wire  was  quoted  on  Tuesday  at  40.50  for  prompt 
delivery,  and  at  39.25  for  January  delivery.  These  prices 
are  strictly  nominal,  and  it  is  doubtful  if  any  wire  could 
be  obtained  for  these  deliveries  at  the  above  prices. 


STANDARD  CATALOG  SIZES 

Tendency  Appears  to  Be  Toward  Eventual  Adoption 
of  8.5-In.  by  lo-ln.  Page 

For  some  time  there  has  been  among  the  electrical  trade 
an  agitation  toward  standardization  of  catalog  sizes.  Noth- 
ing really  definite  has  as  yet  come  to  pass  but  there  seems 
to  be  a  clearly  marked  tendency  in  a  certain  direction. 
Until  quite  recently  the  6-in.  by  9-in.  catalog  was  probably 
used  more  than  any  other  size  by  electrical  manufacturers. 
This  size  has  not  proved  to  be  the  most  convenient,  es- 
pecially when  the  catalog  size  is  to  be  standard  for  all  other 
sales  literature. 

Had  all  manufacturers,  however,  use^  a  standard  6-in. 
by  9-in.  page  it  is  doubtful  if  any  change  would  be  de- 
manded. But  now  when  there  are  so  many  different  sizes 
issued  and  especially  when  a  single  manufacturer  will  not 
always  use  the  same  size,  the  buyer's  collection  of  catalogs 
has  a  very  untidy  look,  aside  from  the  waste  of  shelf 
space. 


PLAN  FOR  CO-OPERATIVE 

BUYING  OF  ELECTRIC  TRUCKS 

Idea   Conceived  by  the   N.E.L.A.   Whereby  Central 

Stations  Receive  Special  Discounts  from 

Manufacturers'  List  Prices 

There  was  put  into  effect  this  week  by  one  of  the  large 
manufacturers  of  electric  trucks  a  co-operative  buying 
plan  whereby  central  stations  may  receive  special  discounts 
from  the  list  price  determined  by  the  cumulated  central- 
station  purchases  within  a  given  time.  This  is  the  first  of 
the  plans  for  special  discounts  to  be  made  public.  The 
other  manufacturers,  it  is  understood,  have  signified  their 
willingness  to  offer  a  special  discount  to  central  stations. 
Plans  of  some  of  the  other  manufacturers  which  are  now  in 
the  process  of  being  formulated  are  expected  to  be  dis- 
closed soon.  What  form  these  other  plans  will  take  is  not 
known,  but  certain  of  the  manufacturers  have  expressed  the 
opinion  that  a  flat  discount  would  be  very  favorable  to 
them. 

The  movement  for  a  special  discount  was  conceived  by  the 
National  Electric  Light  Association  and  had  its  inception  at 
the  Chicago  convention  of  the  association  last  May,  when 
President  Herbert  A.  Wagner,  speaking  on  the  subject 
"Central-Station  Co-operation,"  urged  upon  member  com- 
panies and  manufacturers  the  necessity  of  close  co-opera- 
tion if,  as  he  has  expressed  it,  "we  are  to  hope  to  bring  the 
electric  vehicle  to  the  position  in  transportation  methods 
which  its  inherent  merits  justify."  As  a  result  th  re  was 
appointed  the  manufacturers  and  central-station  co-opera- 
tion committee,  of  which  G.  B.  Foster  of  the  Commonwealth 
Edison  Company  is  chairman.  This  committee  suggested 
that  a  material  evidence  of  co-operation  on  the  part  of 
manufacturers  would  be  the  granting  to  central  stations  a 
special  discount. 

No  definite  plan  was  made  by  this  committee,  its  activity 
on  this  point  being  confined  to  convincing  electric-truck 
manufacturers  of  the  wisdom  of  the  movement. 

The  first  plan  to  be  made  public,  that  of  the  General  Ve- 
hicle Company  of  Long  Island  City,  is  based  on  the  col- 
lective buying  of  the  central  stations.  A  series  of  price 
classifications  have  been  worked  out  ranging  from  A  to  H, 
each  price  classification  covering  the  price  per  chassis  which 
will  be  effective  in  the  event  of  the  total  number  of  chasses 
ordered  under  this  plan  reaching  the  numbers  given  as  the 
limitation  of  each  classification. 

Classification  A :  If  the  total  number  of  chasses  ordered 
hereunder  does  not  exceed  ten. 

Classification  B:  If  the  total  number  of  chasses  ordered 
hereunder  exceeds  ten  but  does  not  exceed  twenty-five. 

Classification  C:  If  the  total  number  of  chasses  ordered 
hereunder  exceeds  twenty-five  but  does  not  exceed  fifty. 

Classification  D :  If  the  total  number  of  chasses  ordered 
hereunder  exceeds  fifty  but  does  not  exceed  seventy-five. 

Classification  E :  If  the  total  number  of  chasses  ordered 
hereunder  exceeds  seventy-five  but  does  not  exceed  100. 

Classification  F :  If  the  total  number  of  chasses  ordered 
hereunder  exceeds  100  but  does  not  exceed  150. 

Classification  G:  If  the  total  number  of  chasses  ordered 
hereunder  exceeds  150  but  does  not  exceed  200. 
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Classification  H :  If  the  total  number  of  chaases  oidered 
hereunder  exceeds  200. 

This  plan  is  to  run  for  a  period  of  three  months,  open- 
ing Dec.  1,  1916,  and  closing  Feb.  28,  1917,  but  the  company 
retains  the  right  to  close  it  at  any  time  prior  to  Feb.  28  if 
in  its  judgment  such  action  seems  necessary  or  desirable. 

This  plan  covers  the  company's  standard  chassis  with 
battery  and,  when  so  specified,  the  extra  chassis  equipment 
of  ampere-hour  meter  or  winch,  but  does  not  cover  bodies. 
"It  is  not  practical,"  the  company  states,  "to  attempt  to 
furnish  bodies  on  a  co-operative  buying  plan  as  broad  as 
the  present  one,  and  participating  companies  will  find  it 
more  satisfactory  to  have  their  bodies  built  locally  for  the 
following  reasons: 

"1.  The  purchaser  will  save  transportation  charges  by 
having  the  chassis  shipped  without  body. 

"2.  Purchasing  bodies  locally  will  encourage  home  indus- 
try and  build  a  certain  amount  of  local  pride  into  the  com- 
plete vehicle. 

"3.  Practically  every  purchaser  will  desire  some  modifica- 
tion from  our  standard  body  types,  and  these  special  bodies 
can  more  easily  be  supplied  by  a  local  body  builder." 

The  company  states  that  up  to  Dec.  1  it  has  received  ad- 
vance assurances  of  sufficient  orders  under  the  plan  to  war- 
rant it  in  guaranteeing  a  maximum  price  of  classification  D. 


The  reason  for  this  is  that  the  contractor  will  have  a  well- 
balanced  stock.  He  will  not  have  too  much  of  one  thing 
and  too  little  of  another.  Under  such  a  plan  the  losses  in 
proportion  to  the  risk  taken  have  been  found  to  be  small. 


JOBBING  BUSINESS  FAR 

AHEAD  OF  LAST  YEAR 

Chart  Prepared  by  Electric  Supply  Jobbers'  Associa- 
tion Shows  Monthly  Gain  in  Per  Cent  for  First 
Eight  Months  of  1916  Compared  with  1915 

In  the  current  issue  of  the  Reminder,  the  official  bulletin 
of  the  Electric  Supply  Jobbers'  Association,  there  is  con- 
tained a  chart,  reproduced  herewith,  showing  the  monthly 
percentage  gain  in  the  business  of  six  jobbers  dtiring  the 
first  eight  months  of  1916  compared  with  1915.  The  fig- 
ures are  not  cumulative. 

A  study  of  the  curve  shows  the  same  general  conditions 
to  be  true  for  each  jobber  for  practically  every  month. 
The  general  trend  is  upward.  There  is  a  perceptible  peak 
in  March  followed  by  a  valley  in  April  and  by  another  and 
greater  peak  in  June,  after  which  the  rate  of  increase  falls 
off  with   a   tendency  to  recover  in  August.     These  curves 


CONTRACTORS  AS  CREDIT  RISKS 

Wiremen  Wishing  to  Have  Business  of  Their  Own 
Present  Greatest  Problem 

In  point  of  numbers  if  not  in  point  of  quantity  electrical 
ontractors  are  the  greatest  buyers  of  electrical  supplies. 
Most  of  their  buying  is  done  through  jobbers,  so  that  the 
manufacturers  as  a  rule  have  few  dealings  with  the  con- 
tractors. To  the  jobber,  however,  the  contractors  represent 
the  largest  single  buying  power  and  incidentally  the  largest 
credit  risk.  The  ratio  of  losses  by  contractors  to  the  total 
losses  is  apt  to  be  much  larger  than  the  ratio  of  contractors' 
accounts  to  the  total  business  booked.  One  jobber  has  esti- 
mated his  contractors'  accounts  to  be  45  per  cent  of  his  busi- 
ness, while  the  credit  losses  from  contractors  are  around  70 
per  cent  of  the  total  losses. 

There  are  two  reasons  that  will  probably  account  for 
most  of  the  losses.  Some  jobbers  in  slack  seasons  are  not 
careful  enough  in  granting  credit,  and  where  careful  enough 
the  contractor  had  failed  owing  to  mismanagement  or  sick- 
ness. Risks  must  be  run,  of  course,  but  they  should  be 
taken  sanely.  Most  contractors  enter  the  trade  from  the 
wiremen's  ranks.  They  save  up  a  little  capital  and  then 
embark  in  business.  When  they  come  to  buy  their  stock 
it  will  generally  be  found  that  the  capital  saved  up  is  in- 
sufficient and  if  sufficient  is  barely  so  leaving  practically  no 
funds  to  live  on  while  the  business  is  getting  on  its  feet. 

These  men  are  the  real  problem  of  the  credit  managers. 
If  refused  credit  the  business  is  nipped  in  the  bud  and  an- 
other possible  outlet  for  supplies  is  forever  gone.  If  the 
credit  is  too  long  it  is  apt  to  breed  carelessness,  if  too  great 
it  is  apt  to  prove  too  much  for  the  contractor  to  carry  when 
the  account  falls  due. 

More  successful  credit  managers,  and  by  that  is  meant 
those  who  take  the  maximum  risk  with  the  minimum  loss, 
are  taking  a  middle  ground.  Provided  a  contractor  just 
starting  out  can  satisfy  the  credit  man  that  he  knows  elec- 
trical contracting,  is  responsible,  has  definite  headquarters, 
he  will  generally  get  credit  commensurate  with  what  he  has 
saved  up.  Sometimes  even  if  the  contractor  is  able  to  in- 
vest nothing  in  stock  the  credit  man  will  take  a  small  risk 
provided  the  contractor  satisfies  him  as  to  his  responsibility 
in  the  other  ways. 

In  granting  this  credit  the  credit  man  must  be  liberal 
enough  to  satisfy  oi'dinary  conditions  of  trade.  He  must 
extend  credit  enough  to  cover  a  fairly  comprehensive  stock, 
otherwise  the  contractor  will  spoil  everything  by  obtaining 
a  small  credit  from  more  than  one  place  and  so  divide  his 
responsibilities.  In  this  case  the  credit  man  will  fix  a  cer- 
tain amount  as  the  credit  limit  and  suggest  that  the  sales 
department  buy  the  stock  with  this  credit. 

Some  jobbers  have  "stock"  stocks.  Thus  a  $500  credit 
risk  will  get  stock  "C"  for  instance;  $1,200,  stock  "F,"  etc. 
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MONTH    BY    MONTH   INCREASES   IN   JOBBING  BUSINESS 

were  compared  by  the  Electrical  World  with  that  of  an- 
other jobber  and  it  was  noticed  that  the  curve  of  this  jobber 
followed  the  trend  shown  in  the  chart  rather  consistently. 
The  curves,  it  must  be  borne  in  mind,  do  not  show  volume 
of  business  but  only  the  percentage  gain  over  1915.  It 
must  not  be  considered  as  a  seasonable  chart. 

In  an  endeavor  to  translate  the  curves  to  discover  the 
conditions  that  led  to  the  characteristics  shown  on  the  chart 
it  was  found  that  the  1916  volume  of  business  was  con- 
sistently large,  and  increased  month  by  month  without  any 
valley  in  April,  as  shown  in  the  chart.  On  the  other  hand, 
the  1915  business,  with  the  exception  of  that  late  in  the 
year,  was  poor,  especially  that  for  January,  February  and 
March.  April,  however,  in  comparison  with  the  preceding 
and  succeeding  months,  showed  a  tremendous  increase.  For 
that  month  alone  business  took  a  leap.  Therefore,  although 
April,  1916,  was  an  excellent  month,  it  shows  up  to  dis- 
advantage on  the  chart  because  it  is  compared  with  the 
best  early  month  in  1915.  Had  April,  1915,  been  but  an 
ordinary  month,  such  as  those  immediately  before  and  after, 
then  the  1916  curves  would  have  no  inflection  until  the 
month  of  July. 

In  July  the  uncertainty  of  the  harvest  combined  with  a 
strong  feeling  that  crops  would  not  approach  those  of  1915 
in  quantity  lead  to  a  diminution  of  sales  by  jobbers.  It  is 
quite  probable  that  this  factor  was  responsible  for  the  July 
slump  in  the  chart. 

The  last  three  months  of  1915  were  notable  in  the  electric 
jobbing  business.  The  business  for  the  period  mentioned 
was  so  large  that  there  will  undoubtedly  be  but  little  dif- 
ference between  that  volume  and  the  volume  of  the  last 
quarter  of  the  current  year. 
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Manufacturing  and  Industrial 

Horace  N.  Trumbull  has  l)i>en  appointed  advertising  man- 
ager of  the  S  K  F  Ball  Bearing  Company  of  Hartford, 
Conn. 

Minato  Hohko  Company,  154  Nassau  Street,  New  York 
City,  exporter.s,  has  established  an  exporting  department  of 
electrical  machinery  and  mechanical  instruments. 

Universal  Motor  Company,  Oshkosh,  Wis.,  is  advising 
customers  of  an  increase  in  price,  to  go  into  effect  Jan.  1. 
Future  dating  on  shipments  under  regular  terms  may  be  had 
up  to  May  1. 

Page  &  Hill  Company,  Minneapolis,  Minn.,  dealers  in 
poles,  announces  the  appointment  of  Bulford  Adams  of 
Kansas  City,  who  has  long  been  identified  with  the  tele- 
phone field,  as  sales  manager. 

Edison  Lamp  Works  of  the  General  Electric  Company, 
Harrison,  N.  J.,  is  erecting  new  office  quarters  at  the  fac- 
tory. When  the  building  is  completed  the  present  offices 
will  be  turned  over  to  factory  space. 

Prohibit  British  Manufacture  of  Copper  Wire. — The  Brit- 
ish minister  of  munitions  has  issued  an  order  prohibiting 
the  manufacture  of  any  copper  wire  or  any  cable  containing 
copper,  except  for  government  purposes. 

Hurley  Machine  Company  announces  the  purchase  of 
100  000  sq.  ft.  of  land  located  at  Taylor  Street  and  Campbell 
Avenue,  Chicago.  Ground  will  be  broken  immediately  for 
a  factory  with  a  capacity  of  1000  Thor  machines  daily. 

J.  B.  Hill,  W.  E.  Schwob  and  H.  G.  Miller  announce  the 
organization  of  the  Schwob-Miller  Engineering  Company, 
to  engage  in  a  general  practice  as  consulting  and  design- 
ing engineers,  with  offices  in  the  Phoenix  Block,  Iowa  City, 
Iowa. 

Greusel-Quarfot  Electric  Company  purchased  on  Dec.  1 
the  wholesale  electric  supply  business  of  the  C.  J.  Litscher 
Company,  Milwaukee,  Wis.  Frank  W.  Greusel  is  president 
of  the  new  company  and  Ernest  A.  Quarfot  is  secretary  and 
treasurer. 

The  Terry  Steam  Turbine  Company  of  Hartford,  Conn., 
announces  the  appointment  of  Stephenson  &  Nichols,  Mon- 
adnock  Building,  San  Francisco,  Cal.,  as  their  representa- 
tives in  Northern  and  Central  California  and  the  northern 
part  of  Nevada. 

K.  McLennon  &  Company,  Chicago,  has  moved  its  offices 
from  102  North  Fifth  Avenue  to  1751-59  West  Thirty-fifth 
Street.  The  facilities  for  the  manufacture  and  sale  of  Gales 
Commutator  Compound  have  been  very  materially  improved 
in  the  new  location. 

Black  &  Decker  Manufacturing  Company,  Baltimore,  Md., 
has  purchased  a  tract  of  land  on  the  outskirts  of  Baltimore 
along  one  of  the  railroads,  consisting  of  about  10  acres. 
While  the  company  is  not  yet  ready  to  build.  President 
S.  Duncan  Black  says  that  the  demand  for  electric  tire 
inflators  and  for  electric  drills  is  increasing  so  rapidly  that 
it  will  be  necessary  to  build  a  new  plant  on  this  property 
to  take  care  of  this  line  of  business. 

The  Connecticut  Electric  Manufacturing  Company  an- 
nounced Dec.  1  that,  owing  to  continued  advances  in  raw 
material,  it  withdrew  all  previous  prices  on  goods  of  its 
manufacture.  New  quotations,  effective  Dec.  1  will  be  fur- 
nished upon  application,  subject  to  change  without  further 
notice.  All  orders  received  on  and  after  this  date  will  be 
accepted  at  prevailing  prices  at  time  of  receipt  of  order. 
No  blanket  or  future  orders  will  be  accepted. 

The  Westinghouse  Machine  Company  of  East  Pittsburgh, 
Pa.,  reports  the  following  recent  orders  for  complete  equip- 
ments of  turbines,  gears  and  condensing  apparatus  for 
ships  now  in  construction:  Chester  Shipbuilding  Company, 
one  2500-S.H.P.  set;  Skinner  &  Eddy  Corporation,  one  2500- 
S.H.P.  set;  Ames  Shipbuilding  &  Dry  Dock  Company,  three 
2500  S.H.P.  sets;  Baltimore  Dry  Docks  &  Shipbuilding  Com- 
pany, two  1800-S.H.P.  sets.  In  addition  an  order  has  been 
received  from  the  Moor  &  Scott  Iron  Works  for  three  2500- 
S.H.P.  sets,  including  turbines  and  gears. 

Electric  Truck  Sales  Continue  to  Increase.— Notwithstand- 
ing the  price  of  raw  material,  freight  embargoes,  and  the 
ever  uncertain  labor  situation,  A.  P.  Bourquardez,  sales  man- 
ager of  the   General  Vehicle  Company,  reports  that  sales 


during  the  last  thirty  days  have  exceeded  his  expectations. 
The  number  of  initial  order  sales — that  is,  those  involving 
firms  which  have  never  before  bought  an  Electric  truck — 
is  very  gratifying.  Among  these  sales  are  a  number  to 
lighting  companies,  the  Milwaukee  Electric  Railway  &  Light 
Company,  Illinois  Traction  Company,  Texas  Power  &  Light 
Company,  and  Pacific  Power  &  Light  Company. 

Contract  Awarded  for  New  Wagner  Factory. — A  contract 
has  been  awarded  for  a  new  building  in  the  Wellston  plant 
group  of  the  Wagner  Electric  Manufacturing  Company. 
The  company  will  employ  1000  additional  persons  in  this 
new  building.  Other  plant  construction  in  contemplation 
may  increase  the  working  force  about  1000  more.  The 
new  building  will  be  five  stories  in  height,  covering  60  ft. 
by  400  ft.  The  floor  area  will  be  140,000  sq.  ft.  Ground 
has  been  broken,  and  the  building,  it  is  expected,  will  be 
finished  by  March  15,  1917.  The  company  will  manufacture 
standard  electrical  products  in  the  new  building. 

Australian  Export  Practices  and  Regulations. — A  publi- 
cation, very  apropos  in  view  of  the  more  or  less  disturbed 
conditions  obtaining  in  trade  with  Australia  at  the  present 
time,  is  Commercial  Attache  Philip  B.  Kennedy's  "Export- 
ing to  Australia."  In  this  little  work  Mr.  Kennedy  dis- 
cusses the  practices  and  regulations  to  be  observed  by 
American  shippers  with  reference  to  packing,  insurance, 
documentation,  postage,  parcel-post  and  express,  correspon- 
dence, traveling  representatives  and  taxation  affecting  for- 
eign merchandise.  In  an  appendix  forms  are  included  of 
the  statutory  declaration  by  the  exporter,  requisition  for 
document  credit,  letter  of  credit  and  also  the  Trade  De- 
scriptions Act  of  1905  with  the  regulations  thereunder. 
Copies  of  this  publication  may  be  obtained  from  the  Bureau 
of  Foreign  and  Domestic  Commerce  at  Washington. 

Pole  Company  Increases  Service  to  Customers. — The  Pa- 
ducah  (Ky.)  Pole  &  Timber  Company,  a  producer  of  chest- 
nut poles,  has  devised  a  plan  for  preparing  poles  ready 
for  erection  upon  their  arrival  at  the  purchaser's  yards. 
The  company  proposes  to  shave  its  poles  from  top  to  bottom, 
to  dress  down  the  knots,  and  to  gain,  bore  and  roof  the 
poles  in  its  yard.  When  they  have  been  seasoned  the  pole 
butts  will  be  subjected  to  an  open-tank  treatment  for  fifteen 
minutes  in  preservative  at  a  temperature  of  70  deg.  Fahr. 
When  the  poles  are  removed  from  the  tanks  they  will  be 
given  a  brush  treatment  over  that  portion  not  covered  by 
the  preservative  in  the  tanks.  It  is  the  company's  purpose 
in  undertaking  to  perform  this  additional  service  to  relieve 
utility  companies  from  doing  that  part  of  pole-line  con- 
struction, which  can  be  done  more  cheaply,  and  perhaps 
better,  by  the  pole  producer.  Efficient  labor  for  shaving, 
gaining,  boring  and  roofing  poles  can  be  obtained  at  the 
producer's  yards  at  about  $1.50  per  day  per  man.  When 
linemen  are  employed  to  do  this  work  in  utility  companies' 
yards  the  labor  cost,  it  is  claimed,  is  usually  from  $3  to 
$3.50  per  day  per  man.  The  idea  in  giving  the  poles  a 
combination  open-tank  and  brush  treatment  is  that  poles 
which  are  to  be  sawed  off  and  "set  down"  after  doing  some 
service  at  their  original  height,  will  give  enough  increased 
life  to  justify  the  slight  additional  expense. 


NEW  YORK  METAL  MARKET  PRICES 

, Nov.  21- ^       , Dec.  5 ^ 

Selling  Prices  Selling  Prices 

Bid         Asked  Bid         Asked 

Copper                                    £          s        d  £          s       d 

London,   standard   spot 147        0        0  152        0        0 

Prime  Lake    33.50  to  34. OOt  33.75       to  34.25t 

Electrolytic   33.75  to  34.25t  35.00       to  35.50t 

Casting    32.25  to  32. 50t  33.00      to  33.50t 

Copper  wire  base 40. OOt  40.00t 

Lead 7.00  7.50 

Nickel    50.00  50.00 

Sheet  zinc,  f.o.b.  smelter 21.00  21.00 

Spelter,  spot 13.05  to  13.30  12.67y2  to  12.92^ 

Tin.   straits   45.50  44.50 

Aluminum,  98  to  99  per  cent.    58.00  to  60. OOj  58.00      to  60.00t 

OLD  METALS 

Heavy  copper  and  wire 28.00  to  29. OOt  27.00  to  28.50t 

Brass,  heavy    16.00  to  17.001  16.00  to  17. OOf 

Brass,   light    12.50  to  13. OOf  13.00  to  13. 25t 

Lead,   heavy   6.25  to    6.50t  6.50  to    6.62i,^t 

Zinc,  scrap    8.50  to    9. OOf  9.00  to    9.25t 

COPPER  EXPORTS 
Total  tons  to  Dec.  5 3,489 

tNominal. 
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Corporate  and  Financial 

Central  Power  Company,  Canton,  Ohio. — Under  this  new 
name  the  Canton  Electric  Company  has  been  authorized 
by  the  Ohio  Public  Utilities  Commission  to  purchase  the 
properties,  franchises  and  assets  of  the  Ohio  Light  &  Power 
Company  and  the  Sunnyside  Electric  Company.  The  Cen- 
tral company  has  been  further  authorized  to  issue  $2,700,- 
800  ot  its  common  stock,  $991,900  of  its  preferred  stock, 
and  not  more  than  $5,960,000  of  its  new  first  and  refunding- 
mortgage  bonds,  and  that  of  these  not  more  than  $3,024,000 
are  to  be  sold  for  not  less  than  85,  to  realize  the  sum  of 
$2,570,177.40.  It  was  also  ordered  that  the  common  and 
preferred  capital  stocks  and  bonds,  or  the  proceeds  arising 
from  the  sale  thereof,  be  devoted  to  the  following  pur- 
poses: (a)  $2,250,000  common  stock,  $250,000  preferred 
stock,  and  $1,436,000  of  bonds,  to  be  exchanged  at  par  for 
the  present  outstanding  common  and  preferred  stocks  and 
$1,406,000  bonds  of  the  Canton  Electric  Company  and  the 
$30,000  bonds  of  the  Canton  Light,  Heat  &  Power  Company, 
and  the  proceeds  arising  from  the  sale  of  $339,000  of  the 
bonds  used  to  pay  the  $288,008.25  indebtedness  of  the 
Canton  Electric  Company,  incurred  to  March  31,  1916,  in 
the  construction  of  its  plant  and  facilities,  (b)  $440,600 
common  stock,  $741,900  preferred  stock,  and  $1,500,000 
bonds  to  be  exchanged  for  the  present  outstanding  $500,000 
common  stock,  $741,900  preferred  stock,  and  $1,500,000  bonds 
of  the  Ohio  Light  &  Power  Company,  and  the  proceeds  aris- 
ing from  the  sale  of  $1,723,500  of  bonds  used  to  pay  the 
$1,464,850.24  indebtedness  of  the  company  incurred  in  the 
construction  of  its  plant  and  facilities,  (c)  $10,000  common 
stock,  to  be  exchanged  at  par  for  the  outstanding  common 
capital  stock  of  the  Sunnyside  Electric  Company,  and  the 
proceeds  arising  from  the  sale  of  $961,500  of  bonds  used 
to  pay  the  $817,318.81  construction  indebtedness. 

Consolidated  Cities  Light,  Power  &  Traction  Company, 
New  York,  N.  Y. — A  syndicate  is  being  formed  to  sell 
$3,000,000  of  the  first  lien  5  per  cent  gold  bonds,  due  July 
1,  1962,  of  the  company,  heretofore  owned  by  Cities  Service 
Company.  In  1912,  $7,000,000  of  these  bonds  were  sold  in 
England,  making  the  total  amount  of  issue  $10,000,000. 
The  bonds  will  be  sold  to  investors  at  92.5  to  yield  about 
5.5  per  cent. 

Detroit  (Mich.)  Edison  Company. — An  issue  of  $1,500,000 
of  5  per  cent  first  and  refunding  mortgage  gold  bonds  due 
July  1,  1940,  is  being  offered  at  101.5  and  interest. 

Massillon  (Ohio)  Electric  &  Gas  Company. — A  new  issue 
of  $540,000  (or  less)  of  first  mortgage  5  per  cent  sinking 
fund  gold  bonds  due  July  1,  1956,  is  being  offered  at  97.5 
and  interest.  In  a  letter  to  the  purchasers  of  the  bonds 
President  Henry  L.  Doherty  said:  "To  provide  for  future 
growth,  the  Ohio  Public  Utilities  Commission  has  author- 
ized the  company,  (a)  to  create  this  issue,  authorized  $2,- 
000,000,  and  to  issue  forthwith  sufficient  to  retire  the  ex- 
isting practically  closed  first  mortgage  issue,  dated  Jan.  2, 
1908,  and  also,  (b)  to  sell  $125,000  of  6  per  cent  cumulative 
preferred  stock,  the  proceeds  to  be  utilized  in  reimbursing 
it  for  investments  in  the  property  already  made,  and  against 
which  no  bonds  had  been  issued." 

Pacific  Gas  &  Electric  Company,  San  Francisco,  Cal. — The 
directors  of  the  company  expect  to  take  possession  of  the 
Oro  Electric  Corporation  about  Jan.  1.  The  properties,  it 
has  been  stated,  were  secured  for  around  $1,600,000,  and 
it  is  expected  that  the  revenue  received  from  them  will 
increase  the  net  earnings  of  the  parent  company  about 
$160,000  next  year. 

Springfield  (Ohio)  Terminal  Railway  &  Power  Company. 
— An  offering  of  $250,000  of  first  mortgage  6  per  cent  serial 
gold  bonds  of  1916  is  being  made  at  101  and  interest. 

United  Light  &  Railways  Company,  Grand  Rapids,  Mich. 
— A  new  issue  of  $1,500,000  of  6  per  cent  convertible  gold 
debentures  due  Nov.  1,  1926,  is  being  offered  at  99  and  in- 
terest. 

Northern  Ohio  Traction  &  Light  Company,  Akron,  Ohio. — 
Following  the  acquisition  of  the  company  through  stock 
control  by  the  Northern  Ohio  Electric  Corporation,  a  new 
board  of  directors  and  new  officers  were  elected.  The  new 
officers  are:  President,  B.  C.  Cobb;  vice-presidents,  J.  C. 
Weadock  and  T.  A.  Kenney;  vice-president,  treasurer  and 
general  manager,  A.  C.  Blinn;  secretary,  F.  C.  Potwin. 


New  Utility  and  Industrial  Companies 

The  Cleveland  (Ohio)  Electric  Motor  &  Manufacturing 
Company  has  increased  its  capital  stock  from  $10,000  to 
$45,000. 

The    Cincinnati    (Ohio)    Storage    Battery    Company    has 

been  incorporated  with  a  capital  stock  of  $30,000  by  A.  H. 
Luhrman,  W.  T.  Foley,  E.  M.  McDonald  and  others. 

The  Crown  Gas  &  Electric  Fixture  Company  of  Milwau- 
kee,  Wis.,  has  been  incorporated  with  a  capital  stock  of 
$20,000  by  Emil  Dietz,  Frank  A.  Lofy  and  Joseph  J.  Arn- 
heim. 

The  Bunker  Hill  Electric  Company  of  Myerstown,  Pa., 
has  been  organized  by  S.  R.  Rothermel,  D.  S.  Martin  and 
Adam  Albright.  The  company  is  capitalized  at  $5,000  and 
proposes  to  supply  electricity  in  Jonestown. 

The  Kansas  City  Chandelier  Company  of  Kansas  City, 
Mo.,  has  been  incorporated  by  Albert  Jacobson,  Jacob 
Lebrecht  and  Irvin  Jacobson.  The  company  is  capitalized 
at  $12,000  and  proposes  to  manufacture  gas  and  electric 
fixtures. 

The  Jackson  County  Transmission  Company  of  Browns- 
town,  Ind.,  has  been  incorporated  by  Earl  F.  Reasan,  Fred- 
erick G.  White  and  Wilfred  Jessup.  The  company  is  capi- 
talized at  $15,000  and  proposes  to  supply  electricity  for 
light,  heat  and  power. 

The  Powersville  (Mo.)  Electric  Light  &  Power  Company 

has  been  incorporated  with  a  capital  stock  of  $3,000  by 
r.  O.  Pollock,  G.  H.  Scott  and  J.  W.  Rowan.  The  company 
proposes  to  supply  electricity  for  lamps  and  motors  in 
Powersville  and  vicinity. 

The  Orange  (N.  J.)  Electric  Garage  Company  has  been 
incorporated  with  a  capital  stock  of  $50,000  by  W.  Carver 
of  East  Orange;  J.  A.  Savage,  Jr.,  and  A.  E.  McGeehan  of 
Newark,  N.  J.  The  company  proposes  to  do  a  general 
automobile  business  in  Orange  and  East  Orange. 

The  Vital  Utilities  Corporation  of  New  York,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $25,000  to  deal 
in  electric  and  mechanical  vacuum  cleaners,  house  utensils 
and  office  specialties.  The  incorporators  are:  J.  J.,  M.  J. 
and  J.  F.  Walsh,  364  East  198th  Street,  New  York,  N.  Y. 

The  Lakeview  Electric  Company  of  Milo,  Me.,  has  been 
organized  with  a  capital  stock  of  $5,000  to  construct  and 
operate  an  electric-light  plant  in  Lake  View  plantation  and 
the  tovim  of  Brownville.  The  officers  are:  E.  M.  Hamlin, 
president;  W.  O.  Harvey,  treasurer,  and  R.  W.  Johnson, 
clerk,  all  of  Milo. 

The  National  Motor  Car  &  Vehicle  Corporation  of  New 

York,  N.  Y.,  has  been  chartered  with  a  capital  stock  of 
$800,000  by  W.  Shirden,  R.  S.  Dodge  and  J.  R.  Lindemuth 
of  122  East  Thirty-sixth  Street,  New  York,  N.  Y.  The 
company  proposes  to  deal  in  vehicles,  motors  and  power 
generators  of  all  kinds. 

The  Antrim-Bennington  Electric  Light  &  Power  Com- 
pany of  Concord,  N.  H.,  has  been  chartered  by  Louis  N. 
Wheelock  of  Brookline,  Mass.,  Joseph  C.  Bogue  of  Water- 
town,  Mass.,  and  Paul  H.  Hammond  of  West  Medford,  Mass. 
The  company  is  capitalized  at  $150,000  and  proposes  to 
generate  and  distribute  electricity  for  lamps,  heaters  and 
motors. 

The  Northern  Ohio  Electric  Corporation  of  New  York, 
N.  Y.,  has  filed  articles  of  incorporation  with  a  capital 
stock  of  $6,375,000.  The  company  proposes  to  deal  in 
shares,  stocks,  bonds,  etc.,  and  to  promote  and  finance  rail- 
roads, gas,  steam  and  hydro-electric  light  and  power  plants, 
systems,  etc.  The  incorporators  are:  George  E.  Hardy, 
John  C.  Weadock  and  Jacob  Heckma,  all  of  New  York,  N.  Y. 

The  Central  Power  Corporation  of  Vermont  has  filed  ar- 
ticles of  incorporation  with  the  Secretary  of  State  with  a 
capital  stock  of  $1,000,000  for  the  purpose  of  developing 
the  water  powers  on  the  Middlebury  River  and  its  branches; 
also  to  construct  and  operate  auxiliary  steam  plants  to  gen- 
erate and  distribute  electricity  in  Barre  and  certain  towns 
in  Addison,  Orange  and  Washington  Counties.  The  incor- 
porators are:  Charles  H.  Thompson,  B.  A.  Sumner,  D.  K. 
Lillie  and  H.  J.  M.  Jones  of  Montpelier,  Vt.;  G.  H.  Stuart 
and  Albert  T.  Stuart  of  Newton,  Mass.,  and  Alexander  Gor- 
don of  Barre,  Vt. 
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The  W.  l^  Battery  Company  of  Pouphkeepsie,  N.  Y.,  has 
been  incorporated  with  a  capital  stock  of  $100,000.  The 
company  manufactures  storaf^e  batteries,  electrical  machin- 
ery, appliances,  etc.  The  incorporators  are:  11.  B.  Vosburgh, 
J.  B.  Vandewater  and  C.  V.  Lyall,  all  of  Poughkeepsie,  N.  Y. 

H.  W.  Cotton  of  New  York,  N.  Y.,  has  filed  articles  of  in- 
corporation with  a  capiUil  stock  of  $()00,000  for  the  purpose 
of  doinf?  an  electrical,  civil  and  mechanical  engineering  busi- 
ness; also  manufacturers,  builders,  mill  supplies  and  found- 
ers. The  incorporators  are:  W.  B.  Morrell,  H.  C.  and  H.  W. 
Cotton.  23.S  Broadway,  New  York,  N.  Y. 


Trade  Publications 

Portable  Tools. — The  Stow  Manufacturing  Company  of 
Binghamton,  N.  Y.,  has  recently  issued  a  booklet  descrip- 
tive of  its  portable  tools. 

Electric  Supplies. — The  American  Electrical  Works  of 
Phillipsdale,  R.  I.,  has  issued  price  list  dated  Nov.  11,  1916, 
regarding  its  wires  and  cables. 

Electric  Supplies. — The  Mohawk  Electrical  Supply  Com- 
pany of  Syracuse,  N.  Y.,  has  recently  issued  a  folder  de- 
scriptive of  articles  for  holiday  use. 

Laboratory  Devices. — The  Meliorate  Manufacturing  Com- 
pany, 240-246  Hall  Street,  Brooklyn,  N.  Y.,  has  prepared  a 
leaflet  descriptive  of  its  solderless  terminals. 

Electric  Appliances. — The  Hotpoint  Electric  Heating  Com- 
pany of  Ontario,  Cal.,  has  issued  an  illustrated  folder  for 
Christmas,  entitled  "Prospects  in  Your  Comtnunity." 

Lighting  Plants. — The  Main  Electric  Manufacturing 
Company  of  Pittsburgh,  Pa.,  has  recently  prepared  bulletin 
No.  60  descriptive  of  its  electric  plants  for  the  farm  home. 

Belts, — "Link-Belt  Silent  Chain  Transmitting  Power  in 
the  Dye-Making  Industry"  is  the  title  of  bulletin  No.  282 
now  being  distributed  by  the  Link-Belt  Company  of  Chi- 
cago. 

Wiring  Devices. — Pass  &  Seymour,  Inc.,  of  Solvay,  N.  Y., 
have  prepared  catalog  No.  24  containing  illustrations  and 
descriptions  of  their  handy  electric  wiring  devices  for  1916 
and  1917. 

Battery  Service. — The  K.  W.  Battery  Company  of  Chicago 
has  issued  a  booklet  entitled  "Super-Service — Nothing  Less," 
in  which  it  tells  of  its  battery  rental  plan,  and  publishes  a 
facsimile  of  its  order  form. 

Automobile  Batteries. — The  Electric  Storage  Battery 
Company  of  Philadelphia,  Pa.,  has  issued  a  bulletin  con- 
taining the  price  lists  for  "Exide"  batteries  for  automobile 
starting  and  lighting  service. 

Transformers. — Catalog  No.  160,  which  is  being  dis- 
tributed by  the  Moloney  Electric  Company  of  St.  Louis, 
Mo.,  contains  illustrations  which  have  been  taken  from 
photographs  of  installations  of  Moloney  transformers. 

Oil  Engines. — The  De  La  Vergne  Machine  Company,  1200 
East  138th  Street,  New  York  City,  has  prepared  bulletin 
No.  160  descriptive  of  De  La  Vergne  power  plants.  Views 
are  shovvTi  of  a  few  of  the  power  plants  recently  installed. 

Transmission  Structures. — "Steel  Transmission  Structures 
and  Catenary  Bridges"  is  the  title  of  a  bulletin  brought 
out  by  the  Archbold-Brady  Company,  Syracuse,  N.  Y.  This 
booklet  presents  views  of  structures  covering  a  wide  range 
of  designs  and  localities. 

Silent  Chains. — "Why  a  Silent  High-Speed  Chain  Drive 
Is  Used  on  the  American  Universal  Floor  Surfacer"  is  the 
title  of  a  folder  by  H.  H.  Wolfe,  mechanical  engineer  of 
the  American  Floor  Surfacing  Machine  Company,  Toledo, 
Ohio. 

Supplies  and  Equipment  for  Graphic  Fact  Presentation. 
— In  a  20-page  catalog  the  Educational  Exhibition  Com- 
pany, 26  Custom  House  Street,  Providence,  R.  I.,  presents 
descriptions  and  illustrations  of  a  wide  variety  of  material 
and  equipment  for  use  in  the  graphic  presentation  of  facts. 

Gears. — The  Van  Dorn  &  Dutton  Company  of  Cleveland, 
Ohio,  has  recently  issued  a  book  entitled  "Facts  About 
Gears,"  a  reference  book  for  gear  buyers.  The  pages  con- 
tain  essential  information  needed  to  design  correct  gears 


<)!•  to  formulate  the  necessary  specifications  for  ordering 
Hears. 

Alloy  Steel. — The  Vanadium  Alloys  Steel  Company, 
Pittsburgh,  Pa.,  has  for  distribution  a  new  pamphlet  on 
"Vasco"  vanadium  in  which  is  given  valuable  information 
a.'^  to  the  study  of  alloy  steels  in  general  and  uses  for  them. 
This  pamphlet  also  describes  the  various  types  of  "Vasco" 
vanadium  steel,  together  with  a  complete  list  of  carbon 
steel  extras. 

Meter  Testing  Blocks. — Circular  No.  29,  entitled  "Meter 
Testing  Blocks,"  has  recently  been  distributed  by  the  States 
Company,  19  New  Park  Avenue,  Hartford,  Conn.  These 
blocks  are  for  simplifying  the  installation,  changing  and 
testing  of  watt-hour  meters,  which  are  used  in  combina- 
tion with  current  transformers  or  with  current  and  poten- 
tial transformers. 

Electrical  Apparatus. — Bulletin  No.  113,  entitled  "A 
Synopsis,"  has  been  prepared  by  the  Wagner  Electric  Man- 
ufacturing Company  of  St.  Louis,  Mo.  This  synopsis  serves 
as  an  index  to  the  subject-matter  of  Wagner  literature  and 
briefly  describes  the  various  types  of  apparatus  that  have 
been  developed  and  manufactured  by  the  Wagner  Company. 
This  bulletin  has  been  carefully  prepared  and  is  well  illus- 
trated. 

Power  Plant  Specialties. — "Power  Plant  Specialties"  is 
the  title  of  a  well-prepared  and  illustrated  book  and  cata- 
log which  has  been  received  from  the  Fisher  Governor  Com- 
pany, Marshalltown,  Iowa.  This  catalog  is  descriptive 
of  governors  and  regulating  devices  for  pumps;  reducing 
valves  and  pressure  regulating  devices;  back  pressure,  au- 
tomatic exhaust  and  relief  valves,  steam  traps,  diaphragm 
spring  controlled  regulators,  and  other  products  of  this 
company. 

Standard   Methods   for   Testing   Molded  Insulation. — The 

Associated  Manufacturers  of  Electrical  Supplies,  62  Cedar 
Street,  New  York  City,  has  recently  prepared  Bulletin  No.  1, 
descriptive  of  standard  methods  of  testing  molded  insula- 
tion as  carried  out  by  this  association.  The  bulletin  covers 
standard  methods  and  includes  electrical,  mechanical,  tem- 
perature and  chemical  tests.  The  electrical  test  is  for  dielec- 
tric strength  or  high-potential  breakdown.  A  well-designed 
high-tension  testing  transformer,  connected  to  an  alternat- 
ing-current supply,  having  as  nearly  a  true  sine  wave  as 
possible  is  recommended.  The  transformer  and  the  source 
of  supply  of  energy  must  be  of  ample  capacity,  not  less 
than  5  kva.  The  frequency  shall  not  exceed  100  cycles  per 
second.  Three  mechanical  tests  are  given,  the  first  for 
tensile  strength.  A  standard  testing  machine  is  specified 
with  special  clips  of  hardened  steel,  hung  from  links  held 
m  the  jaws  of  the  machine,  so  that  the  pull  is  central  at 
all  times,  to  avoid  any  transverse  strain.  The  second  me- 
chanical test  is  that  of  compressive  strength.  The  same 
machine  is  used  for  testing  as  for  the  tensile  strength  test. 
The  load  shall  be  applied  to  the  test  piece  by  means  of 
any  satisfactory  pressure  head,  which  will  keep  the  surfaces 
under  pressure  parallel  at  all  times.  The  pressure  head 
used  for  standard  compressive  strength  test  on  cement 
blocks  is  satisfactory  for  this  purpose.  Transverse  strength 
is  the  third  mechanical  test.  The  test  piece  is  supported 
on  two  steel  blocks,  with  corners  rounded  1.5  m/m  (1-16  in.) 
radius.  These  supports  are  100  m/m  (4  in.)  apart.  The 
load  is  applied  on  top  of  the  test  piece  by  means  of  a  wedge- 
shaped  pressure  piece,  the  edge  of  which  is  rounded  to  a 
3  m/m  (Vs  in.)  radius,  extending  across  the  test  piece  with 
the  edge  parallel  to  the  edges  of  the  two  supports.  The 
angle  of  the  wedge  is  approximately  45  deg.  and  the  load 
is  applied  at  right  angles  to  the  test  piece,  midway  between 
the  supports.  The  test  piece  is  laid  flat  upon  the  supports 
at  equal  distances  from  the  edges  at  each  end.  The  tem- 
perature test  made  on  this  molded  insulation  is  one  that 
distorts  under  heat.  The  chemical  test  is  one  of  absorption 
of  moisture.  The  apparatus  specified  is  a  good  chemical 
balance,  a  beaker  of  distilled  water  at  normal  room  tem- 
perature of  21  deg.  C.  and  an  oven  of  any  standard  make, 
capable  of  maintaining  a  uniform  temperature  of  100  deg.  C. 
In  each  case  the  bulletin  specifies  the  apparatus  to  be  used 
as  mentioned  above,  outlines  the  method  of  making  the 
test,  and  gives  the  main  points  that  should  be  included  in 
the  report  on  the  test. 


December  9,  1916 


ELECTRICAL     WORLD 


1173 


New  England 


BATH,  ME.— The  City  Council  has  de- 
cided to  adopt  an  ornamental  lighting  sys- 
tem throughout  the  business  district.  The 
street-lighting  service  is  furnished  by  the 
Bath  &  Brunswick  Light  &  Power  Com- 
pany. 

RANGELEY,  ME.— The  Public  Utilities 
Commission  has  authorized  the  Oquossoc 
Light  &  Power  Company  to  is.sue  $50,000  in 
capital  stock  and  bonds  of  equal  amount, 
the  proceeds  to  be  used  to  purchase  the 
plant  and  distributing  system  of  the  Range- 
ley  Light  &  Power  Company.  The  Oquossoc 
company,  it  is  understood,  will  build  a 
plant  and  transmission  line. 

NEW  MARKET.  N.  H. — The  Rockingham 
County  Light  &  Power  Company  of  Ports- 
mouth is  erecting  a  high-tension  transmis- 
sion line  into  New  Market.  The  company 
will  supply  energy  in  bulk  to  the  New  Mar- 
ket Electric   Company. 

BARRE,  VT. — The  Central  Power  Com- 
pany of  Vermont  is  reported  to  have  ac- 
quired an  electric  generating  plant  at 
Granby,  P.  Q.,  and  proposes  to  erect  a 
transmission  line  to  Stevens'  Mills  and  to 
Richford,  Vt.  Alexander  Gordon  of  Barre 
is  interested  in  the  company. 

FALL  RIVER,  MASS.— The  Fall  River 
Electric  Light  &  Power  Company  is  nego- 
tiating with  the  New  England  Power  Com- 
pany, Osgood-Bradley  Building,  Worcester, 
for  a  connection  with  the  high-tension 
transmission  lines  of  the  company,  which 
now  terminate  in  a  substation  in  Pawtucket, 
R.  I.  The  local  company  proposes  to  erect, 
operate  and  own  the  transmission  line  from 
its  generating  station  at  the  foot  of  Hath- 
away Street,  Fall  River,  to  the  Rhode  Isl- 
and line  near  Pawtucket,  where  connection 
will  be  made  with  the  lines  of  the  New 
England  Company.  A.  H.  Kimball  is  gen- 
eral manager   of  the   Fall   River   Company. 

LOWELL,  MASS. — The  city  of  Lowell 
has  engaged  R.  D.  Kimball  &  Company  of 
Boston  to  prepare  plans  and  estimates  of 
cost  for  a  central  power  plant  for  the 
high  school  group.  The  City  Council  has 
not  yet  voted  to  build  the  plant. 

PITTSFIELD,  MASS. — The  Pittsfield 
Electric  Company  has  petitioned  for  a  fran- 
chise to  erect  a  transmission  line  in  Lenox. 

WEYMOUTH,  MASS.— The  Weymouth 
Light  &  Power  Company  contemplates  ex- 
tensions to  its  distributing  system. 

WORCESTER,  MASS.  —  The  Worcester 
Consolidated  Street  Railway  Company  con- 
templates extending  its  system  to  Roach- 
dale. 

NEWPORT,  R.  I. — Bids  will  be  received 
at  the  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington,  D.  C,  until  Dec. 
26  for  construction  of  three  one-story  build- 
ings, including  heating,  plumbing  and  elec- 
tric-lighting systems  at  the  naval  hospital 
reservation,  Newport,  R.  I. 

DANBURY,  CONN. — The  installation  of 
an  ornamental  lighting  system  in  Danbury 
is  under  consideration. 

NEW  LONDON,  CONN. — A  new  power 
house,  new  piping  shop  and  new  gorge  shop 
are  in  course  of  construction  at  the  plant 
of  the  New  London  Ship  &  Engine  Com- 
pany. The  machine  shop  and  foundry  are 
also  beinf:  enlarged. 


Middle  Atlantic 

BROOKLYN,  N.  Y. — Bids  will  be  re- 
ceived by  the  New  York  Municipal  Railway 
Corporation,  85  Clinton  Street.  Brooklyn, 
until  Dec.  15,  for  the  erection  of  third  rail, 
track  rail  bonding,  etc.,  on  the  Culver  Line. 
Plans  and  further  information  may  be  ob- 
tained at  the  office  of  the  chief  engineer, 
85  Clinton  Street,  Brooklyn. 

BROOKLYN,  N.  Y. — Bids  will  be  received 
by  William  Williams,  commissioner  of  gas 
and  electricity.  Room  2351,  Municipal  Build- 
ing, New  York,  until  Dec.  12  as  follows: 
(1)  For  furnishing  and  maintaining  elec- 
tric-lighting units  for  lighting  public  streets, 
parks  and  places  from  Jan.  1,  1917,  to 
Dec.  31,  1917,  inclusive:  (2)  for  furnish- 
ing electric  current  for  light  and  power  in 
public  buildings  and  for  furnishing  and 
maintaining  certain  equipment  during  said 
period:  (3)  for  performing  sundry  repair 
and  other  work  to  lighting  equipment  fur- 
nished by  the  city  during  said  period.  Fur- 
ther information  may  be  obtained  at  Room 
2324.   Municipal    Building,    New   York   City. 

BUFFALO,  N.  Y. — Bids  will  be  received 
at  the  office  of  the  supervising  architect. 
Treasury  Department,  Washington.  D.  C, 
until  Dec.  21,  for  remodeling  of  four  elec- 
tric elevators  in  the  United  States  post 
office  in  Buffalo.  For  details  see  proposal 
columns. 

FREDONIA,  N.  Y. — The  Village  Board 
is  considering  equipping  the  municipal  elec- 
tric-light plant  to  enable   it   to   supply  elec- 
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tricity  for  lamps  and  motors  to  private  con- 
sumers. At  present  the  plant  furnishes 
municipal  service  only. 

HUDSON,  N.  Y. — Preparations  are  being 
made  by  the  Albany  Southern  Railroad 
Company  to  extend  its  electric  transmis- 
sion line  from  Brainard  into  the  town  of 
New  Lebanon,  where  the  company  has  re- 
cently been  granted  a  franchise. 

LOCKPORT,  N.  Y. — The  directors  of  the 
Board  of  Commerce  have  adopted  a  resolu- 
tion to  recommend  to  the  War  Department 
that  the  petition  of  the  Erie  &  Ontario 
Sanitary  Canal  Corporation  to  tap  I^ake 
Erie  to  develop  water  power  be  granted. 
The  company  proposes  to  utilize  the  fall 
of  the  water  in  the  canal  at  the  head  of  the 
gulf,  so  called,  a  ravine  west  of  the  city. 
The  drop  is  40  ft.  and  it  is  estimated  that 
100,000  hp.  could  be  developed.  The  canal 
would  cost  $30,000,000  and  is  financed,  it  is 
claimed. 

NEW  YORK,  N.  Y. — The  Ward  Baking 
Company  contemplates  the  construction  of  a 
new  power  house  at  its  plant  on  Perkins 
Avenue.  C.  B.  Comstock,  110  West  Forty- 
ninth   Street,   New  York   City,    is   architect. 

NEW  YORK.  N.  Y. — Bids  will  be  received 
by  the  Public  Service  Commission.  20 
Broadway,  New  York,  until  Dec.  14  for  the 
installation  of  cable  feed  pipes  for  part  of 
Seventh  Avenue-Lexington  Avenue  Rapid 
Transit  Railroad.  James  B.  Walker  Is 
secretary  of  commission. 

NEW  YORK.  N.  Y.— Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect. Treasury  Department,  Washington. 
D.  C,  until  Dec.  27  for  the  installation  of 
two  electric  passenger  elevators,  etc.,  in  the 
United  States  appraisers'  warehouse.  New 
York  City.  For  details  see  proposal  col- 
umns. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  Robert  Adamson.  fire  commis- 
sioner, eleventh  floor.  Municipal  Building. 
New  York  City,  until  Dec.  12  for  furnish- 
ing 40  miles  of  triple-braided,  weatherproof, 
hard-drawn  conper  wire.  No.  10  B.  &  S. 
gage.  Blank  forms  and  further  informa- 
tion may  be  obtained  at  the  above  office. 

NEW  YORK.  N.  Y. — Bids  will  be  re- 
ceived by  A.  Woods,  police  commissioner, 
at  the  bookkeeper's  office,  headquarters  of 
the  Police  Department,  240  Centre  Street, 
New  York  City,  until  Dec.  11.  for  furnishing 
and  installing  an  electric  li.ghting  wiring 
system  and  fixtures  at  the  17th,  22d  and 
43d  precinct  station  houses  in  the  borouerh 
of  Manhattan.  Blank  forms  and  further  in- 
formation may  be  obtained  at  the  above 
office. 

NEW  YORK.  N.  Y. — Bids  will  be  re- 
ceived by  the  Department  of  Public  Chari- 
ties. Tenth  Floor.  Municipal  Building,  New 
York  City,  \intil  Dec.  15  for  furnishing  ma- 
terial and  constructing  21  pavilion  buildings, 
a  groun  building  and  a  dining  hall  at  Sea 
View  Hospital,  borough  of  Richmond,  as 
follows:  (1)  For  general  construction  :  (2) 
plumbing:  (3)  heating:  (4)  electric  work. 
Blank  forms  and  further  information  may 
be  obtained  at  the  office  of  Renwick.  As- 
ninwall  and  Tucker,  architects.  S  West 
Fortieth  Street,  New  York,  where  plans  and 
specifications  may  be  seen. 

NEW  YORK.  N.  Y— Bids  will  be  re- 
ceived by  William  Williams,  commissioner 
of  water  supplv,  gas  and  electricity.  Room 
2318,  Municipal  Building,  New  York  City, 
until  Dec.  12  for  furnishing  and  maintain- 
ing electric-li.ghting  units  as  follows:  (1) 
For  lighting  public  streets,  parks  and  places 
from  Jan.  1.  1917,  to  Dec.  31.  1917,  inclu- 
sive: (2)  for  furnishing  electric  current  for 
light  and  power  in  public  buildings  and  for 
furnishing  and  maintaining  certain  equip- 
ment during  said  period  ;  (3)  for  performing 
sundry  repair  and  other  work  to  lighting 
equipment  furnished  by  the  city  during  said 
period  in  the  boroughs  of  the  Bronx  and 
Queens.  Blank  forms  and  further  infor- 
mation may  be  obtained  at  Room  2324, 
Municipal  Building. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  the  board  of  trustees.  Bellevue 
and  Allied  Hospitals,  in  the  offlce  of  the 
general  medical  superintendent,  Bellevue 
Hospital  (entr.nnce  415  East  Twenty-sixth 
Street).  New  York  City,  until  Dec.  12,  for 
furnishing  material  and  labor  to  construct 
destructor  building  extension  anil  to  con- 
nect destructor  to  power  house  at  Harlem 
Hospital,  situated  at  13tUli  Street  and  Lenox 
Avenue,  borough  of  Manhattan.  Bids  will 
also  be  received  at  the  same  time  and  place 
for    furnishing    and    installing    a    recording 


feed  water  meter  with  register  indicator 
instrument  on  the  main  boiler  feed  line  in 
the  power  house  at  Bellevue  Hospital. 
Further  information  may  be  obtained  at  the 
office  of  the  chief  clerk,  400  East  Twenty- 
ninth  Street,  New  York  City. 

ROCKVILLB  CENTRE,  N.  Y.— At  an 
election  held  Dec.  1  the  taxpayers  voted 
to  appropriate  $18,000  for  the  installation 
of  a  new  electric  generator  in  the  municipal 
electric-light  plant. 

SPENCER,  N.  Y. — Bids  will  be  received 
by  C.  J.  Keefe,  city  clerk,  Spencer,  until 
Dec.  IS  for  the  installation  of  an  electric- 
light  plant  of  approximately  375  kva.  ca- 
pacity. The  equipment  will  include  boiler, 
feed  water  heater,  stokers,  coal-handling 
apparatus,  cooling  tower,  turbo-alternator, 
conden.ser,  steam  engine,  oil  engine,  oil 
storage  tanks  and  piping,  electric  generator, 
switchboard,  etc.  W.  E.  Skinner,  Plymouth 
Building,  Minneapolis,  Minn.,  is  consulting 
engineer.  For  details  see  proposal  columns. 
WETMORE.  N.  Y. — The  property  of  the 
Wetmore  Electric  Company  of  Lowville  has 
been  purchased  by  the  Northern  New  York 
Utilities.  Inc.  Energy  to  operate  the  local 
system,  it  is  understood,  will  be  supplied 
by  the  high-tension  transmission  lines  of 
the  Northern  New  York  Utilities  Company. 
AMBRIDGE,  PA. — The  Duquesne  Light 
Companv  of  Pittsburgh  has  purchased  a 
site  in  Ambridge  on  which  it  will  erect  a 
substation,  which  will  supply  energy  for  the 
Beaver  Valley  Traction  Company. 

JONESTOWN,  PA.  —  Governor  Brum- 
baugh has  approved  the  charters  of  the 
Union  Township  and  the  Bethel  Township 
Companies  of  Jonestown.  Each  company  is 
capitalized  at  $5,000.  L.  B.  Myers  of  Phila- 
delphia is  treasurer  of  both  companies. 

PEN  ARGYL,  PA. — The  construction  of 
a  new  electric  railway  between  Wind  Gap 
and  Stroudsburg,  15  miles  long,  during 
1917,  is  under  consideration  by  the  Slate 
Belt  Street  Railway  Company  of  Pen 
Argyl. 

PITTSBURGH,  PA. — Bids  will  be  re- 
ceived at  the  United  States  Engineer  Office, 
Pittsburgh,  until  Dec.  29  for  furnishing  and 
delivering  two  air  compressors  and  one 
water  turbine  at  Lock  No.  3,  Monongahela 
River. 

POTTSVILLE,  PA. — Plans  are  being  con- 
sidered for  the  installation  of  an  ornamental 
lighting  system  on  Centre  Street. 

BORDENTOWN,  N.  J. — The  City  Com- 
mission is  considering  the  installation  of 
an  electric  fire-alarm  system. 

SOUTH  ORANGE,  N.  J. — Bids  will  be 
received  by  the  Township  Committee  of 
South  Orange  until  Dec.  19  for  the  installa- 
tion of  a  police-alarm  telegraph  system. 
F.  O.  Runyon  is  chairman. 

WILMINGTON,  DEL. — Steps  have  been 
taken  by  the  Ninth  Street  Association  to 
secure  a  better  lighting  system  on  Ninth 
Street. 

BALTIMORE,  MD. — Eustis  H.  Thompson, 
Munsey  Building,  Baltimore,  would  like  to 
receive  estimates  on  250-volt  rotary  con- 
verters, 500  to  1000  kw.,  with  transformers, 
25  and  60  cycles,  13,000  volts;  also  motor 
generator  set  of  same  rating,  or  large  di- 
rect-current generators. 

BALTIMORE,  MD. — The  Consolidated 
Gas,  Electric  Light  &  Power  Company  has 
been  granted  a  permit  to  lay  two  heavy 
cables  under  the  river  from  the  foot  of  Clin- 
ton Street  to  the  old  quarantine  grounds  in 
Anne  Arundel  County  to  supply  the  indus- 
tries at  Curtis  Bay  with  energy. 

BALTIMORE,  MD.  —  The  Baltimore 
Enamel  &  Novelty  Company,  Woodall  and 
Clements  streets,  Baltimore,  contemplates 
the  erection  of  a  factory..  2G2  ft.  by  458  ft., 
two  stories  high,  to  cost  about  $125,000. 
Equipment  will  include  enameling  furnaces, 
power  plant,  heating  apparatus,  elevators, 
electric  wiring,  industrial  railway  tracks, 
etc.  G.  E.  Painter,  324  North  Charles 
Street,  Baltimore,  is  engineer. 

CUMBERLAND,  MD. — The  Cumberland 
&  Westernport  Electric  Railway  Company, 
it  is  reported,  has  two  new  power  plants 
under    construction. 

INDIAN  HEAD,  MD. — Bids  will  be  re 
ceived  at  the  Bureau  of  Yards  and  Docks. 
Navy  Department,  Washington.  D.  C.  until 
Dec.  26  for  furnishing  and  installing  a 
motor-driven  centrifugal  pumi>  and  all 
piping,  fittings,  valves,  hydrants  and  ac- 
cessories necessary  for  an  extension  to  the 
high-pressure  fire  system  at  the  naval  prov- 
ing ground,  Indian  Head. 

CLARKSBURd.  W.  VA. — An  agreement 
has  been  entered  into  between  the  Monon- 
gahela Valley  Traction  Company  of  Fair- 
mont and  the  Clark.sbur;:::  Light  &  Heat 
Company  by  which  a  large  transformer 
station  will  be  erected  in  Clarksburg  to  en- 
able the  companies  to  supidy  energy  to  one 
another   in   case  of  emergency. 

FAIRMONT.  W.  VA. — The  Monongahela 
Valley  Traction  Company  contemplates  the 
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erection  ol  a  high-tension  tniu.sniiwsion  llni' 
from  its  power  house  to  rio;is;ml  Viillov, 
where  inUuatnal  plunt.s  are  to  be  esiab- 
lished. 

MAUTINSIUMK;,  W.  V.\.  TIu-  I'otomac 
l^iuhl  iV-  I'ower  Coinpan.v.  wlucn  took  over- 
the  property  of  llio  Mart  InsliurK  I'ower 
Company,  eonlemplates  miprovenients  to  tlu' 
system,  intliulinR  tlie  reeonstrucUon  ol'  dam- 
Nos.    t  anil  ;>  on  tile  I'otoniae  Itiver. 

AUlNCiTON,  VA.-The  Al)innton  Ulililie: 
Company,  reeenlly  orKanized  lo  tajii-  over 
the  eleeirie  i)iaiit  of  tile  .\l)inKlon  Water  iSL- 
JaglU  Company,  will  make  iniiirovenienlH  to 
the  iilant  and  .system.  As  yet  dcliniti'  plans 
llave  not  been  deeided  upon.  Tlie  new  I'om- 
pany    is    eapitali/.ed    at    $100.0(10. 

NOUKCl.K,  VA.  lUds  will  be  received 
at  tlie  lUireau  of  Yards  and  Docks,  Navv 
Depiu'tmenl,  VVaslungt()n,  1).  (;.,  until  Dec. 
IX  for  two  electric  t'reiKht  elevators,  one 
each  for  the  new  structural  shops  at  the 
navy  yard  at  Norfolk,  Va.,  and  Philadel- 
pliia.  Pa. 

RICHMOND.  VA.— I'erniit  has  been 
granted  to  the  Virginia  Kailwav  &  Power 
Company  to  erect  a  13,500-volt  transmis- 
sion line  to  connect  with  the  American  Loco- 
motive Works  to  supply  energy  for  power 
purposes. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Kurcau  of  Yards  and  Docks, 
Navy  Department,  Washington,  D.  C,  until 
Dec.  26  for  furnishing  and  installing  one 
80-ton  bridge  crane,  three  Ifj-ton  bridge 
ciaiie.s,  twelve  5-ton  wall  cranes  and  eight 
3-ton  wall  cranes,  more  or  less,  in  each  of 
the  new  .structural  shops  (all  to  be  elec- 
trically driven),  at  the  navy  yards,  Nor- 
folk, Va.,  and  Philadelphia,  Pa.  "  All  motors 
u.sed  to  be  220  volts,  direct-current. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Deiiartment,  Washington, 
D.  C,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  supplies  as  fol"- 
lows:  Washington, .  D.  C,  Schedule  462 — 
furnishing  and  installing  pneumatic  tube 
system;  Schedule  467 — one  motor  delivery 
wagon.  Philadelphia,  Pa.,  Schedule  479 — 
20,000  lb.  evaporator  tubes.  Brooklyn, 
N.  Y.,  Schedule  475 — 360  push  buttons,  mis- 
cellaneous interior  communication  cable, 
1200  wall  receptacles,  16,000  terminals  for 
connection  boxes,  miscellaneous  magnet 
wire,  miscellaneous  single  and  double  con- 
ductor wire,  miscellaneous  twin  conductor 
wire;  Schedule  474 — 115,000  ft.  ships'  light- 
ing cable,  10,000  ft.  lighting  and  power 
wire,  90.000  ft.  telephone  wire:  Schedule 
4S0 — miscellaneous  .sheet  copper.  Applica- 
tions for  jiroposal  blanks  should  designate 
the  schedule  desired  bv  number. 


North  Central 


DETROIT,  MICH.— The  General  Motors 
Company  contemiilate  the  construction  of 
a  large  new  plant  on  Scotten  Avenue  and 
Holbrook  Street,  to  cost  .several  million  dol- 
lars. The  plans  provide  for  a  large  power 
plant.  When  completed  it  will  house  the 
entire  manufacturing  department  of  the 
Cadillac  Motor  Car  Company. 

MARQUETTE,  MICH.— The  Piqua  Han- 
dle Company  of  Marquette,  it  is  reported, 
will  soon  award  contracts  through  J.  J 
Wenette,  engineer,  Grand  Rapids,  for  a 
group  of  eight  buildings,  including  a  power 
hou.se.  The  power  plant  will  have  a  capac- 
ity of  about  1000  hp. 

ATHENS,  OHIO.— Application  has  been 
made  to  the  State  Board  of  Admini.stration 
for  appropriation  for  a  power  plant  (to 
cost  about  $50,000)  and  other  improvements 
at  the  Ohio  State  Hospital  at  Athens. 

CINCINNATI,  OHIO.  —  Equipping  the 
mill  of  the  A.  M.  Lewis  Lumber  Companv 
for  electrical  operation  in  the  near  future 
is  under  consideration.  A  300-hp.  generat- 
ing plant  is  to  be  installed  to  furnish  en- 
ergy to  operate  the  machinery. 

CINCINNATI,  OHIO.— Orders  have  been 
placed  by  Eli  M.  West,  receiver  for  the 
Columbus,  Delaware  &  Marion  Railway 
Company  for  new  equipment  for  the  Marion 
and  Stratford  power  plants  and  the  Prospect 
.substation,  to  cost  about  $27,000.  Con- 
tracts have  been  placed  for  copper  wire  and 
transformers,  amounting  to  about  $6,000, 
for  the  local  lighting  system.  The  equip- 
ment for  the  Marion  power  plant  will  con- 
sist of  a  750-kva.  frequency  changer  set, 
one  50-kw.  motor-driven  exciter  set,  thres 
switchboard  panels  and  one  voltage  regula- 
tor :  three  220-kw.  transformers,  which  the 
company  has  in  stock,  will  also  be  installed. 
At  the  Stratford  plant  one  4  25-hn.  Heine 
boiler  and  smokestack,  and  one  30n0-gal.- 
per-minute  turbine-driven  centrifue;al  circu- 
lating pump  will  be  installed.  Three  100- 
kw.  transformers  will  be  placed  in  the  Pros- 
pect substation. 

CLEVELAND,    OHIO. — A    new    proposal 


has  been  submitted  to  the  Clcvi'land  Rail- 
way ('omiian.s  lor  fiiini.shing  enrig.v  fi'om 
(he  municipal  electric  jilant  to  operat^e  its 
car.H.  If  the  contract  is  secui'c<l  W.  JO. 
Davis,  lighting  commissioner,  will  recom- 
mend the  lairihase  of  two  l.i,O00-kw,  gen- 
erators for  the  lOast  Klfty-dfth  Street  sta- 
tion. Ill  I'ase  the  contiact  is  not  ohtaiiu'd 
a  re<'oniiiieiidation  for  the  purchase  of  one 
geiieraioi'  will  be  made. 

l).\YTt)N,  OHIO. — The  Dayton  Tower  <t 
Light  Company  is  erei'ting  a  transmission 
Hum  Cedarvillc  to  South  Charh-ston  ;  all- 
ot hei'  to  lOiiglewood  and  llnioji  and  also 
one  lo  Vandalia. 

DOVIOR,  OHIO. — The  conlrac't  for  addi- 
tion to  the  municipal  electric-light  plant 
has  not  been  awai'ded  owing  to  l)ids  being 
above  the  estimates.  Order  for  the  addi- 
tional generating  unit  for  the  plant  will 
not  be  placed  before  next  summer.  Th  ■ 
contract  signed  by  the  Bruce-Macbeth  En- 
gine Coiiipaii.\'  of  Cleveland,  which  is  to 
furnish  both  generator  and  gas  engine  and 
all  other  eciuipmeiit  needed,  calls  for  de- 
livery by   May   1,   1917. 

MASSILLON,  OHIO. — The  substation, 
transformers  and  car  barns  of  the  North- 
ern Ohio  Traction  Company  of  Akron  at 
Massillon  were  recently  destroyed  by  fire, 
causing  a  loss  of  about  $50,000. 

MILFOHD,  (JHIO. — The  Cincinnati,  Mil- 
ford  &  Loveland  Traction  C^ompaiiy,  it  is 
rei)orted,  contemplates  reconstructing  the 
lighting  system  in  Milford.  The  company 
is  negotiating  with  the  Village  Council  for 
a  renewal  of  the  street-lightin,g  <'ontract, 
which  expires  next  April. 

NEWARK,  OHIO.— The  Ohio  Electric 
Railway  Company  of  Cincinnati  contem- 
plates extending  its  North  Fourth  Street 
car  line  in  Newark  to  take  in  the  north- 
western part  of  the  city. 

PIQUA,  OHIO. — Negotiations  are  under 
way  between  the  City  Council  and  the  Day- 
ton I'ower  &  Light  Company  for  the  in- 
stallation of  an  ornamental  lighting  system. 

TOLEDO,  OHIO.— The  Cincinnati,  Ham- 
ilton &  Dayton  Railroad  Company  and  thj 
Baltimore  Railroad  Company  are  planning 
to  build  a  refrigerating  plant  in  Toledo,  to 
cost  approximately  $250,000.  The  plant 
will  be  used  jointly  by  both  companies  to 
serve  in  ths  handling  of  food  products  for 
use  in  this  city  and  surrounding  territory. 

WASHINGTON  C.  H.,  OHIO. — Plans  are 
being  considered  by  the  Washington  Gas  & 
Electric  Company  for  extensions  and  im- 
piovements  to  the  street-lighting  system, 
which  will  probably  include  the  installation 
of  an  ornamental  lighting  system. 

GLASGOW,  KY. — The  City  Council  has 
approved  a  20-year  franchise  granted  to  the 
Kentucky  Utilities  Company  of  Lexington, 
which  has  taken  over  the  plant  and  hold- 
ings of  the  Glasgow  Electric  Light  &  Ice 
Company.  The  Kentucky  company,  it  is 
said,  will  establish  a  central  station  in 
Glasgow  to  supply  electricity  to  towns  and 
cities   in   this  vicinity. 

HILLSIDE,  KY.— The  tipple,  engine  room 
and  boiler  house  of  the  Advance  Coal  Com- 
pany of  Hillside  were  recently  destroyed  bv 
fire,  causing  a  loss  of  about  $30,000.  W.  S. 
Thomson  of  Madisonville  is  superintendent. 

WINCHESTER,  KY. — Plans  are  being 
prepared  by  Edgar  B.  Kay,  engineer,  Colo- 
nial Building,  Winchester,  for  construction 
of  a  hydroelectric  plant  at  Lock  10,  Ken- 
tucky River,  to  develop  2000  hp.  Plans  are 
also  being  prepared  for  waterworks  system, 
to  cost  about  $180,000.  which  will  include 
construction  of  power  house,  pumping  sta- 
tion, installation  of  two  1,500,000-gal. 
pumps,  three  low-duty  pumps,  500  hp.  boiler 
capacity,  etc. 

ANDERSON,  IND. — The  contract  for  the 
new  5000-kw.  .turbo-generator  unit  for  the 
municipal  electric-light  plant  has  been 
awarded  to  the  Hatfield  Electric  Company 
of  Indianapolis  at  $96,895.  Contract  for 
enlarging  the  power  house  will  soon  be 
awarded. 

EDWARDSPORT.  IND. — Plans  have  been 
announced  by  the  Indiana  Power  &  Water 
Company  of  Bloomfield,  which  has  taken 
over  the  plant  of  the  Bicknell  (Ind.)  Light 
&  Power  Company  and  the  property  of  the 
Linn  Coal  Company,  to  erect  a  large  elec- 
tric generating  plant  in  Edwardsport  to 
furnish  electricity  for  two  of  the  mines 
in  Bicknell.  the  city  of  Bicknell,  Edwards- 
port  and  Elnora.  Later  the  Bicknell  plant 
will  be  enlarged  to  supply  energy  in  that 
city  and  the  new  plant  will  furnish  elec- 
trical service  to  towns  between  Edwards- 
port  and  Elnora.  The  Utilities  Development 
Corporation  of  Chicago  has  charge  of  the 
construction  and  development  work. 

'ELKHART,  IND. — The  Indiana-Michi- 
gan Electric  Company  of  South  Bend  has 
petitioned  the  County  Commissioners  for 
a  franchise  to  erect  electric  transmission 
lines  from  Elkhart  to  the  west  corporation 
line  of  Bristol  and  from  the  east  corpora- 
tion line  of  Bristol  along  the  Mottville  to 
the  state  line. 


CHKSTKR,  ILL. — The  property  of  the 
Chester  Light  &  Ice  Comiiany  has  been 
purciiased  hj'  the  Saline  Electric  Company 
of  Hillsboro.  The  Saline  comiiany  has  also 
bought  the  water-works  system  of  the 
Chester    Water  &   I'ower  Company. 

CHlCA(JO,  ILL.- — I'lans  are  being  pre- 
pared by  R.  G.  I'ierce,  7136  Yates  Avenue, 
Chicago,  lor  the  erection  of  a  four-story 
fat'tory  and  power  hyuse  (one  story),  at 
iSelmont  and  Killtourn  Avenues,  to  cost 
about  $.S5,000. 

CHICAGO,  ILL.  Bids  will  be  received  by 
the  South  Park  (Commissioners,  Fifty- 
seventh  Str<!el  and  (Jottage  Grove  Avenue, 
Cliicago,  III.,  until  l>ec.  20  for  furnishing 
and  delivering  at  the  South  Park  store  yard 
300  electi-ic  lamp  globes,   18  in.   by   7   in. 

CHK'AGO,  ILL. — The  Clemetson  Com- 
iiany, 2607  Flournoy  Street,  Chicago,  is 
Iilarming  to  erect  a  factory  at  West  Division 
Street  and  Homan  Avenue,  consisting  of  a 
main  building,  75  ft.  by  276  ft.,  three 
storie.---,  a  kiln,  30  ft.  by  35  ft.,  and  a  power 
house,  4  0  ft.  by  65  ft.,  of  reinforced  con- 
crete. Webster  Tomlinson,  64  East  Van 
Buren  Street,   is  architect. 

COALTON,  ILL.— The  I'ublic  Utilities 
Commission  has  granted  the  Central  Illinois 
I'ublic  Service  Company  of  Mattoon  permis- 
sion to  erect  a  transmission  line  to  Coalton 
to  supply   electrical  service  here. 

GRANITE  CITY,  ILL. — The  Public  Utili- 
ties Commission  has  granted  the  Madison 
County  Light  Ac  Power  Company  of  Granite 
City  permission  to  erect  a  transmission  line 
from  Granite  City  to  Nameoki  to  supply 
electrical  service  there.  The  company  has 
filed  an  application  with  the  Public  Utilities 
Commission  asking  for  a  certificate  of  con- 
venience and  necessit.v  to  erect  a  transmis- 
sion line  from  Wood  River  to  the  village 
of  Hartford. 

HIGHWOOD,  ILL. — The  Chicago,  North 
Shore  &  Milwaukee  Electric  Railway  Com- 
[>ariy  contemplates  extending  its  Libertyville 
and  Area  branch  to  tap  the  lake  districts 
of  the  county.  The  railway  may  eventually 
be  extended  to  Woodstock  and  McHenry. 
W.  D.  John.son,  209  South  La  Salle  Street, 
Chicago,    is   receiver. 

SPARTA,  ILL. — The  plant  and  holdings 
of  the  Sparta  Gas  &  Electric  Company  have 
been  purchased  by  the  Saline  Electric  Com- 
pany  of   Hillsboro. 

SPRINGFIELD,  ILL. — At  the  election 
held  Nov.  7  the  proposal  to  purchase  an 
auxiliar.v  generator  for  the  municipal  elec- 
tric-light plant  was  approved  by  the  voters. 

MILLTOWN,  WIS. — The  town  of  Mill- 
town  has  granted  A.  O.  Dahlberg  of  Clam 
Falls  a  franchise  to  install  and  operate  an 
electric-lighting  system  for  a  period  of  25 
years.  Electricity  will  probably  be  secured 
from  Balsain  Lake. 

SHEBOYGAN,  WIS. — Plans  are  being 
prepared  by  the  Sheboygan  Dairy  Products 
Company  for  the  construction  of  a  one- 
story    power   house    and    dairy   building. 

SHEBOYGAN.  WIS. — The  Phoenix  Chair 
Company  is  considering  some  changes  in 
its  iiower  plant,  which  include  the  installa- 
tion of  a  200-hp.  Corliss  engine,  a  500-kva., 
three-phase,  60-cycle  generator  directly  con- 
nected to  a  Corliss  engine. 

STANLEY,  WIS.— The  local  electric-light 
plant,  owned  by  the  North  Western  Lum- 
ber (Company,  has  been  purchased  by  the 
Wisconsin-Minnesota  Light  &  Power  Com- 
pany of  Eau  Claire.  The  high-tension 
transmission  line  of  the  light  and  power 
company,  which  runs  from  Chippewa  Palls 
to  Boyd,  it  is  understood,  will  be  extended 
to  Stanley. 

THORP,  WIS. — The  Wisconsin-Minnesota 
Light  &  Power  Company  of  Eau  Claire,  it 
is  reported,  is  negotiating  for  the  purchase 
of  the  municipal  electric-light  plant.  The 
company  contemplates  extending  its  trans- 
mission lines  to  this  city. 

EVELETH,  MINN. — The  city  of  Eveleth 
is  contemplating  the  installation  of  two 
electrically-driven  pumps  of  1,000,000  gal. 
capacity. 

ST.  PAUL,  MINN. — The  Northern  States 
Power  Company  of  St.  Paul  has  secured  a 
contract  with  the  Northern  Dredging  & 
Dock  Company  covering  1265  hp.  in  motors. 
This  installation  will  be  used  by  the  Dredg- 
ing &  Dock  Company  for  dredging  the 
river  channel  and  filling  in  site  to  be  occu- 
pied bv  the  new  Armour  packing  plant  at 
South  St.  Paul. 

BLOOMFIELD,  IOWA.— Plans  are  being 
considered  for  improvements  to  the  munici- 
pal electric-light  plant,  involving  an  ex- 
penditure of  about   $25,000   next   spring. 

DELHI  IOWA, — The  Board  of  Railroad 
Commissioners  has  granted  the  Iowa  Elec- 
tric Company  of  Marengo  permission  to 
erect  an  electric  transmission  line  from 
Delhi  to  Oneida  and  Worthington  to  supply 
electrical   service  in  those   towns. 

ELMA,  IOWA. — The  Consumers  Electric 
Company  of  Elma  has  recently  completed  a 
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transmission  line  from  Elma  to  liiceville. 
The  company  lias  closed  a  contract  for 
street-lighting  in  liiceville,  under  the  terms 
of  whicn  it  will  furnish  a  minimum  of  35 
lamps. 

MASON  CITY,  IOWA.— Bids  will  be  re- 
ceived by  the  board  of  directors  of  the  in- 
dependent school  district  of  Mason  City, 
until  Dec.  18  for  construction  of  an  eight- 
grade  school  building,  including  heating, 
plumbing,  electric  wiring,  etc,  etc.  E.  R. 
Bogardus  of  Mason  City  is  architect. 

NEW  HAMPTON,  IOWA. — Improvements 
involving  an  expenditure  of  about  $10,000 
are  contemplated  to  the  municipal  electric- 
light  plant.  Orders,  it  is  reported,  have 
been  placed  for  one  2.")0-kva.  turbine,  one 
125-kva.   and  a  seven-panel   switchboard. 

NORA  SPRINGS,  IOWA. — The  Nora 
Springs  Light  &  Power  Company  is  contem- 
plating improvements  to  its  plant. 

WEBSTER,  IOWA.— Bid.-^,  it  is  reported, 
will  be  received  about  Jan.  N  for  improve- 
ments to  the  municipal  water  and  electric- 
light  plant,  including  the  installation  of  a 
500-kw.  steam  turbine,  boiler,  etc.,  to  cost 
about  $18,000.  H.  G.  Vollmer  is  city  man- 
ager. 

LESTERVILLE,  S.  D. — The  City  Council 
is  considering  an  election  to  submit  the  pro- 
posal to  issue  $18,000  in  bonds  for  the  in- 
stallation of  a  municipal  electric-light  plant 
to    the    voters. 

OAK,  NEB. — The  Meyer  Hydro-Electric 
Power  Company  of  Oak  has  recently  signed 
a  contract  to  furnish  electricity  for  lamps 
and  motors  to  the  village  of  Oak.  Nego- 
tiations are  under  way  between  the  com- 
pany and  several  other  towns  to  supply 
electrical  service,  which  may  result  in  a 
number  of  extensions  to  the  transmission 
lines  of  the  company  next  season.  Ernst 
Meyer  is  president. 

MORAN,  KAN.-^Bids  will  be  received  by 
the  city  of  Moran  until  Dec.  18  for  the  con- 
struction of  an  electric-light  plant  and 
waterworks  system.  The  cost  of  the  elec- 
tric plant  is  estimated  at  $12,000  and  the 
waterworks  $30,000.  W.  B.  Rollins  &  Com- 
pany, Railway  Exchange  Building,  Kansas 
City,  Mo.,  are  eng^ineers. 

MULLINVILLE,  KAN.— Bids  will  be  re- 
ceived by  the  city  clerk  of  MuUinville  until 
Dec.  15  for  the  purchase  of  $10,000  bond 
issue,  recently  authorized  for  the  erection 
of  a  transmission  line  and  distribution 
system. 

SCOTT  CITY.  KAN.— The  Garden  City 
(Kan.)  Sugar  Beet  Company  is  negotiating 
with  the  City  Council  to  furnish  electricity 
to  Scott  City. 


Southern  States 

MADISON,  N.  C. — The  Town  Council  has 
voted  to  grant  a  franchise  for  the  installa- 
tion  of   an   electric-light   plant   in   Madison. 

COLUMBIA,  S.  C. — Surveys  are  being 
made  by  the  Columbia  Railway  &  Naviga- 
tion Company  for  the  construction  of  a  rail- 
way (probably  operated  by  electricity) 
from  Columbia  to  Greenwood,  a  distance  of 
about  70  miles.  G.  A.  Guignard  of  Colum- 
bia is  president. 

JACKSONVILLE,  FLA. — Plans  are  being 
prepared  by  Mellen  C.  Greely  of  Jackson- 
ville for  the  Stanton  School  for  negroes,  to 
cost  about  $90,000,  which  will  be  equipped 
with  steam  heat,  electric  light  and  power  ; 
also  shops  to  be  operated  by  electricity. 

STUART,  FLA.— A  franchise  has  been 
granted  the  Southern  Utilities  Company, 
Heard  National  Bank  Building,  Jacksonville, 
to  construct  and  operate  electric-lighting 
system  and'  waterworks  in  Stuart. 

MANCHESTER,  TENN. — A  committee 
has  been  appointed  by  the  City  Council  to 
negotiate  with  the  Public  Service  Company 
for  improvements  to  the  street-lighting  sys- 
tem in  ^Manchester. 

MEMPHIS,  TENN. — The  Memphis  & 
Rugby  Railroad  Company  of  Memphis, 
which  is  building  a  railway  between  Mem- 
phis and  Rugby,  it  is  reported,  is  purchas- 
ing machinery  for  a  power  plant  at  Rugby 
Park. 

BEAVER,  OKLA. — At  an  election  to  be 
held  Dec.  11  the  proposal  to  issue  $8,000 
for  the  installation  of  an  electric-light  plant 
and  $17,000  for  water-works  system  will  be 
submitted    to    the    voters. 

COLLINSVILLE,  OKLA. — Plans  are 
being  considered  by  the  City  Commissioners 
for  extensions  to  the  municipal  electric- 
light  plant. 

TULSA.  OKLA.— The  Sand  Springs  Rail- 
way Company  is  planning  to  build  an  ex- 
tension of  its  railway  from  Sand  Springs 
to  Pawhuska.  a  distance  of  about  50  miles. 

BEAUMONT.  TEX. — Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 
tect. Treasury  Department,  Washington, 
D.  C.,  until  Dec.  28  for  miscellaneous  re- 
pairs to   heating  and   plumbing   systems   in 


the  United  States  i)ost  office  and  court 
house,  Beaumont.  For  details  see  proposal 
columns. 

MA  KLIN,  TEX.— The  Marlin  Ice  &  Elec- 
tric Company  is  contemplating  extensions 
and   improvements   to   its   electric  plant. 

NEWCASTLE,  TEX. — The  Newcastle 
Light  &  Power  Company  has  been  granted 
a  franchise  to  install  and  operate  an  elec- 
tric light  plant  here. 

ROGERS,  TEX.  —  Electrical  equipment 
for  ojjerating  the  local  water-works  system 
will  be  installed  by  the  Texas  Power  & 
I..ight  Company  of  Dallas,  which  will  extend 
its  transmission  lines  to  Rogers  soon. 

SAN  ANGELO,  TEX. — The  franchise  re- 
cently granted  by  the  City  Council  to  the 
Interstate  Electric  Corporation  of  New 
York  for  operating  a  street  railway  system 
in  San  Angelo  has  been  confirmed  by  the 
voters.  The  company,  it  is  stated,  will 
make  improvements  to  the  electric  plant 
and  extensions  to  the  street  railway  sys- 
tem, at  a  cost  of  about  $125,000. 

TERRELL,  TEX. — At  the  referendum 
election  held  recently  the  proposal  to  sell 
the  municipal  electric  light  plant  to  the 
Texas  I'ovver  &  Light  Company  of  Dallas 
was   defeated 

VALLEY  VIEW,  TEX. — Plans  are  being 
considered  by  Mr.  Jones,  manager  of  the 
motion  picture  theater,  for  the  installation 
of  an  electric  plant  for  the  theater  and  his 
other  establishments. 

WINTERS,  TEX. — The  Winters  Light  & 
Milling  Company  has  filed  amendment  to  its 
charter,  changing  its  name  to  the  Winters 
Light  &  Power  Company.  The  company,  it 
is  understood,  contemplates  improvements 
(o  its  system. 


Pacific  States 

CASHMERE,  WASH. — Plans  are  being 
considered  by  the  Town  Council  for  the 
installation  of  a  municipal  electric-light 
plant  to  supply  electricity  for  the  town  of 
Cashmere  and  surrounding  country.  A 
movement  is  under  way  to  have  the  towns 
of  Dryden,  Peshastin  and  Leavenworth  com- 
bine in  the  project,  thereby  covering  the 
entire  valley  from  Cashmere  to  Leaven- 
worth. It  is  stated  that  a  power  site  on 
the  Icicle  River  could  be  developed  to  fur- 
nish all  the  power  needed. 

SPOKANE,  WASH.— The  Washington 
Water  Power  Company  of  Spokane  has  ai)- 
plied  for  a  franchise  to  erect  a  new  electric 
transmission  line  on  certain  roads  in  Lin- 
coln  County. 

TACOMA,  WASH. — The  Pacific  Telephone 
&  Telegraph  Company  will  soon  begin  work 
on  extending  its  service  south  of  Forty- 
eighth  Street  and  west  of  Sheridan  Street, 
at  a  cost  of  about  $25,000.  The  work  in- 
cludes 20,000  ft.  of  aerial  cable  and  miscel- 
laneous  underground    construction. 

GRANTS  I'ASS.  ORE. — The  contract  for 
electrical  work  for  the  new  Josephine 
County  court  house  at  Grants  Pass  has 
been  awarded  to  Miller  &  Halls  of  Portland. 

HILLSBORO,  ORE. — The  North  Coast 
Power  Com)  any  of  Portland  will  begin  work 
at  once  on  the  erection  of  a  substation  on 
Second  Street. 

MARSHFIELD,  ORE. — H.  M.  Byllesby  & 
Company  of  Chicago,  111.,  which  controls  the 
Oregon  Power  Company,  have  approved  the 
expenditure  for  the  construction  of  an  11,- 
000-volt  transmission  line  from  Marshfield 
to  Coquille  for  the  i)urpose  of  furnishing 
electricity  to  the  Coquille  River  Valley 
towns  from  the  power  plant  opeiated  in 
connection  with  the  Smith  sawmill  at 
Marshfield.  The  line  between  Coquille  and 
Myrtle  Point  is  being  repaired. 

EUREKA,  C.\L. — Plans  are  being  con- 
sidered by  the  Western  States  Gas  &  Elec- 
tric Company  for  the  installation  of  new 
street-lighting  system  in  the  business  dis- 
trict. It  is  proposed  to  install  54  lamps, 
to  cost  about  $8,000. 

HALF  MOON  BAY.  CAL. — The  Railroad 
Commission  has  authorized  the  Halfmoon 
Bay  Light  &  I^ower  Company  to  sell  its 
property  to  the  Great  Western  Power  Com- 
pany for  $47,500.  The  system  consists  of 
an  11,000-volt  transmission  line,  24  miles 
long,  extending  from  Daly  City  to  1  mile 
south  of  Half  Moon  Bay,  together  with  12 
miles  of  distribution  lines,  transformers,  etc. 

HANFORD,  CAL. — The  Hanford  Gas  & 
Electric  Company  has  petitioned  the  Rail- 
road Commission  for  permission  to  issue 
$70,000  in  bonds,  the  proceeds  to  be  used 
to  pay  off  present  indebtedness  of  $40,000 
and  the  remainder  to  be  used  for  extensions 
and  betterments. 

HANFORD,  CAL. — ^The  controlling  inter- 
est of  the  H.  G.  Lacey  Company,  which 
supplies  electricity  in  Hanford,  has  been 
sold  to  the  Huntington  T.,and  &  Improve- 
ment Company,  a  subsidiary  of  the  Pacific 
Electric  Company  of  Los  Angeles.     The  H. 


G.  Lacey  Company  has  filed  an  application 
with  the  Supervisors  of  Kings  County  ask- 
ing for  a  blanket  franchise  covering  Kings 
County  to  enable  the  company  to  make  fur- 
ther extensions. 

MERCED,  CAL. — Plans  have  been  ap- 
proved by  the  City  Trustees  and  bids  will 
soon  be  a.sked  for  the  installation  of  an 
ornamental  lighting  system  in  Merced,  to 
cost   about    $10,000. 

NILAND,  CAL — The  Southern  Sierras 
Power  Company  of  Riverside  contemplates 
erecting  an  electric  transmission  line  from 
Niland  to  the  head  of  Alamo  Canal  near 
the  Mexican  border  to  supply  energy  to  the 
Imijerial  Irrigation  District,  to  cost  about 
$150,000. 

SAN  FANCISCO,  CAL. — The  Municipal 
Railways  of  San  Francisco,  it  is  reported, 
contemplates  the  construction  of  about  20 
miles  of  new  tracks  into  residence  districts 
not  touched  by  the  city   lines. 

BOISE  IDAHO. — The  Gem  Irrigation 
Company  of  Owyhee  County  has  petitioned 
the  State  Land  Board  to  authorize  a  con- 
tract between  the  State  of  Idaho  and  the 
irrigation  district  for  the  construction  of  a 
$300,000  power  plant  at  the  Arrow  Rock 
dam  for  furni.shing  the  Gem  District  with 
electricity  for  pumping  purposes.  The  con- 
tract would  have  to  be  passed  by  the  State 
Legislature.  The  proposal,  it  is  said,  has 
the  approval  of  Governor  M.  Alexander,  and 
also  the  members  of  the  State  Land  Board. 

HAILEY,  IDAHO. — Plans  have  been  ap- 
proved and  funds  appropriated  by  the  Mas- 
cot Mining  &  Milling  Company  for  the  con- 
struction of  a  mill  and  power  plant. 

TERRY,  MONT. — The  Terry  Develop- 
ment, recently  incorporated,  has  purchased 
the  property  of  the  Terry  Light  &  Power 
Company.  The  present  plant  is  considered 
too  small  to  meet  the  demands  of  the  town. 
The  new  company  proposes  to  install  an 
auxiliary  steam  plant,  to  double  the  output 
of  the  plant  as  soon  as  possible.  Applica- 
tion has  been  made  to  the  Town  Council 
for  a  contract  for  lighting  the  streets  and 
public  buildings.  The  cost  of  the  improve- 
ments is  estimated  at  $20,000. 

PUEBLO,  COL. — Early  next  year  the  Ar- 
kansas Valley  Railway,  Light  &  Power 
Company  of  Pueblo  will  erect  about  10 
miles  of  13,000-volt  transmission  line  to 
serve  several  large  irrigating  projects  in 
the  Arkansas  Valley. 


Canada 

TRAIL,  B.  C. — Extensive  improvements 
are  contemplated  to  the  municipal  electric- 
light  plant,  involving  an  expenditure  of 
about  $25,000. 

WINNIPEG,  MAN. — The  greater  Winni- 
peg water  di.strict,  it  is  reported,  contem- 
plates the  construction  of  an  electric  rail- 
way from  Provencher  Bridge  to  Tran.scona, 
via"  St.  Boniface,  Notre  Dame  and  the  Mis- 
sion Road.     W.  G.  Chace  is  chief  engineer. 

GRIMSBY,  ONT. — The  Radiest  Electric 
Company  contemplates  extensions  to  its 
plant,    to   cost    about    $20,000. 

HEPWORTH,  ONT.— The  installation  of 
an  electric-light  plant  in  Hepworth  is  under 
consideration  by  the  Town  Council. 

KILSYTH,  ONT. — The  Ontario  Hydro- 
Electric  Power  Commission  contemplates  the 
construction  of  a  substation  in  Kilsyth  and 
to  erect  transmission  lines  from  Tara. 


Miscellaneous 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal,  Washington,  D.  C.  until 
Dec.  20  for  steel  reinforcing  bars,  wrought 
iron  or  steel  pipe,  steel  cable,  galvanized 
wire,  chain,  bronze,  brass  tubing,  compres- 
sion cups,  valves,  cable  thimbles,  cable 
clips,  etc.  Blanks  and  general  information 
relating  to  this  circular  (No.  1105)  may  be 
obtained  at  the  above  oflice  or  the  offices 
of  the  assistant  purchasing  agents.  24  State 
Street.  New  York,  N.  Y.  ;  614  Whitney-Cen- 
tral Building,  New  Orleans,  La.,  and  Fort 
Mason,  San  Francisco,  Cal. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal.  Washington,  D.  C.  until 
Dec.  27,  for  furnishing  galvanized  steel, 
spring  steel,  electric  cable  and  wire,  steel 
conduit  and  fittings,  electric  fittings,  electric 
meters,  electric  fans,  reflectors,  slate  slabs, 
insulating  tape,  spark  plugs,  fire  extinguish- 
ers, tally  registers,  etc.  Blanks  and  gen- 
eral information  relating  to  this  circular 
(No.  1106)  may  be  obtained  at  the  above 
oflnce  or  the  offices  of  the  assistant  pur- 
chasing agents,  24  State  Street,  New  York 
Citv :  614  Whitney-Central  Building.  New 
Orleans,  La.,  and  Fort  Mason,  San  Fran- 
cisco. Cal. 


1176 


ELECTRICAL     WORLD 


Vol.  68,  No.  24 


14,219.       CJi;NTKlKUUALA,y-Kl£tlUI.ATKL)    I'OWKU- 

TRAN8M18810N  SYSTEM  ;  "Williiim  Morrl- 
soii,  Chicago,  111.  App.  llled  Sept.  9,  1916. 
Involving  tlie  use  of  ilynanio-electrlc 
clutchtts. 
1,205,971.  lOi.KCTKic  Insulator;  Claudio 
Buschetti,  Milan,  Italy.  Api).  tiled  April 
10,  191&.     New  and  useful  iniprovoinents. 

1,200,011.  Alakm  kor  Boxes  and  Other 
Kbcei'taclks  ;  Charles  A.  iMaliia,  Jersey 
City,  N.  J.  App.  ttled  Nov.  27,  1914. 
Device  for  giving  an  alarm  when  a  box 
or  other  form  of  receptacle  is  moved. 

1,206,021.  Wire  Clamp  and  Hanger  ;  Otto 
Mueller,  Chicago,  111.  App.  tiled  July  16, 
191;).  For  hoUling  and  supporting  wires, 
such  as  trolley  wires. 

1,206,053.  Telephonic  Fire-Alarm  Appa- 
ratus- Everett  L..  Thompson,  Dover,  N.  J. 
App.  riled  April  27,  1916.  For  automatic- 
ally transmitting  fire-alarm  signals  over 
regular  telephone  circuits. 

1,206,057.  Klectric-Arc  Furnace;  Clas 
Walther  Harry  von  Eckermann,  Ljusne, 
and  Ivar  Rennerfelt,  of  Djursholm,  Swe- 
den. App.  Hied  July  15,  1915.  Horizon- 
tally elongated  crucible  provided  with  a 
plurality  of  systems  of  electrodes. 

1,206,061.  Current  Rectifier;  William  F. 
Warner,  Davenport,  Iowa.  App.  filed  Jan. 
20,    1916.     Electrolytic  type. 

1.206.084.  Shade-Supporting  I^amp  Socket  ; 
Reuben  B.  Benjamin,  Chicago,  111.  App. 
filed  March  1,  1912.     Pendant  socket. 

1.206.085.  Conductor  Grip;  Reuben  B.  Ben- 
jamin, Chicago,  111.  App.  filed  April  19, 
1912.  In  connection  with  pendant  elec- 
trical devices. 

1,206,093.  Electric  Pad-He.\ting  Device; 
Ralph  W.  Chapman,  Oldtown,  Me.  App. 
filed  Dec.  24,  1915.  Quickly  and  efH- 
ciently  heating  moist  pads  by  electricity. 

1,206,095.  Flash-Light  Mace  ;  Joseph  A. 
Coy,  Ludlow,  Ky.  App.  filed  June  23, 
1915.     Or  other  weapon. 

1,206,122.  Electroplating  Machine;  Ed- 
ward J.  Miller,  Jennings,  Mo.  App.  filed 
June  16,  1916.  The  work  is  automatically 
and  positively  turned. 

1,206,136.  Switch;  John  Allen  Parsons, 
Philadelphia,  Pa.  App.  filed  April  26, 
1915.  Inclosed  fuse  switch  which  cannot 
be  opened  until  the  electric  circuit  is 
broken. 

1,206,145.  Trolley  ;  Richard  Schrader, 
Utica.  N,  Y.  App.  filed  Feb.  19,  1916. 
For  automatically  restoring  the  trolley 
wheel. 

1.206.157.  Overload  Protective  Device; 
Halfdan  A.  Steen,  Milwaukee,  Wis.  App. 
filed  July  22,  1911.  Provide  an  electrical 
adjustment. 

1.206.158.  Safety  Strain  Insulator;  Louis 
Steinberger,  Brooklyn,  N.  Y.  App.  filed 
July  25,  1912.  For  the  Insulation  of 
wires  carrying  currents  of  high  voltage. 

1.206.159.  Safety  Strain  Disk  Insulator; 
Louis  Steinberger,  Brooklyn,  N.  Y.  App. 
filed  July  25,  1912.     For  high  voltages. 

1.206.160.  High-Potential  Insulator  : 
Louis  Steinberger,  Brooklyn,  N.  Y.  App. 
filed  Aug.  21,  1912.     Pin  type. 

1,206,207.  Incubator  Alarm  ;  Alvia  R 
Cox,  Ada,  Okla.  App.  filed  Sept.  24,  1915. 
To  give  an  alarm  signal  when  the  tem- 
perature of  the  incubator  rises  and  lowers 
to  an  abnormal  or  dangerous  degree. 

1.206.244.  Electric  Switch  ;  Joseph  Le- 
veque-Petit,  Brussels,  Belgium.  App.  filed 
April  24,  1912.  The  switch  blade  is  re- 
tained by  an  abutment  during  the  ten- 
sioning of  the  spring. 

1.206.245.  Extension  Plug  for  Electric 
Lights,  Etc.  ;  Arthur  L.  Powell,  Colo- 
rado Springs,  Col.  App.  filed  Nov.  17, 
1915.     New  and  useful  improvements. 

1,206,254.  Subsidiary  Pi^ant  for  Driving 
Propeller  Shafts  When  Not  Under 
Load  ;  Martin  Roelling,  Bremen,  Ger- 
many. App.  filed  Aug.  23,  1912.  The 
whole  power  for  propelling  the  ship  is 
directly  transmitted  from  the  engine  to 
the  propeller  without  undergoing  any 
transformation. 

1.206.259.  Splicer  for  Trolley-Conduc- 
tors ;  William  Schaake,  Pittsburgh,  Pa. 
App.  filed  Aug.  7,  1911.  Greater  strength 
and  more  effective  and  durable  in  service. 

1.206.260.  Electrical  Transformer;  Alf 
Schaanning,  Manchester,  and  George  Har- 
low, Altrincham,  England.  App.  filed 
Sept.  1,  1916.  Relates  to  castings  or 
tanks. 

1,206,274.  Portable  Electric  Light; 
Charles  Wachtel,  Brooklyn,  N.  Y.  App. 
filed  May  21,  1914.  New  and  useful  im- 
provements. 

1,206,284.  Maximum-Demand  Meter;  Clax- 
ton  E.  Allen,  Pittsburgh,  Pa.,  and  Ed- 
ward M.  Fav,  Wilkinsburg,  Pa.  App. 
filed  March  28,  1913.  New  and  useful 
improvement. 


Record  of 

Electrical 

Patents 

Nbtei  on  United  States  Patents  issued 
on  Nov.  25.  IDIG. 


1,206,285.  Portable  Electric  Light; 
Charles  Wachtel,  Brooklyn,  N.  Y.  App. 
filed  Dec.  9,  1914.  Novel  and  efflcient 
circuit  closer. 

1.206.293.  Electrical  Measuring  Instru- 
ment ;  Clarence  A.  Boddie,  Pittsburgh, 
Pa.  App.  filed  June  5,  1913.  Indicate  the 
true  maximum  reading  by  means  of  a 
pointer  on  a  circular  scale. 

1.206.294.  Maximum  -  Demand  Meter; 
Clarence  A.  Boddie,  Pittsburgh,  Pa.  App. 
filed  Oct.  2,  1914.  For  indicating  the 
time  of  the  occurrence  of  a  ma.ximum 
demand. 

1.206.295.  Electrical  Measuring  Instru- 
ment ;  Clarence  A.  Boddie,  Pittsburgh, 
Pa.  App.  filed  Oct.  7,  1915.  Maximum- 
demand  wattmeters. 

1.206.296.  Alarm  Device;  Addison  E. 
Boggs,  Pittsburgh,  Pa.  App.  filed  Feb. 
3,  1915.  Indicate  by  either  an  audible 
or  a  visible  signal. 

1,206,298.  Thermostat;  John  H.  Bruhn, 
Spirit    Lake,    Iowa.      App.    filed   June    30, 

1914.  Employing  a  bar  consisting  of  two 
differentially  expansible  materials  fixed 
together  as  a  thermostatic  element. 

1,206,301.  Electric  Flat-Iron  ;  Edward  A. 
Carson,  Compton,  Cal.,  and  Joseph  Ather- 
ton,  Redondo,  Cal.  App.  filed  April  26, 
1916.     Indicating  device. 

1,206,304.  Electrical  Measuring  Instru- 
ment ;  Lewis  W.  Chubb,  Edgewood  Park, 
Pa.  App.  filed  Jan.  2,  1915.  Provide  a 
thermo-electric  potentiometer. 

1,206,308.  Overhead  Structure  for  Trol- 
ley-Conductor ;  Charles  H.  Davis  Pitts- 
burgh, Pa.  App.  filed  May  7,  1913. 
Steadying  of  trolley  conductors  of  high- 
speed electric  railways. 

1,206,314.  Electric  Locomotive  ;  George 
M.  Eaton,  Wilkinsburg,  Pa.  App.  filed 
Jan.  7,  1911.  Provide  a  simple  and  dur- 
able journal  box  or  bearing  structure  for 
electric  locomotives. 

1,206,333.  Electric  Lamp;  Frederick  G. 
Keyes,  East  Orange,  N.  J.  App.  filed 
March  6,  1914.     Crimped  ribbon  filament. 

1,206,347.  Circuit  Interrupter;  Howard 
G.  MacDonald,  Wilkinsburg,  Pa.  App. 
filed  Feb.  15,  1912.  Oil-immersed  type 
which  are  provided  with  means  for  both 
manual  and  automatic  release. 

1.206.356.  Fireman's  Helmet;  Charles  H. 
Norton,  New  York,  N.  Y.  App.  filed 
March  20,  1916.  The  wearer  of  the  hel- 
met may  signal  to  others  at  a  distance. 

1.206.357.  Means  for  Preventing  the 
Generation  of  Static  Electricity  in 
Moving-Picture  Apparatus.-  ;  George  W. 
Nupbaum.  Takoma  Park,  Md.  App.  filed 
Aug.  7,  1914.  By  a  movable  dielectric 
member. 

1,206,376.  Binding  Post;  Karl  C.  Randall, 
Edgewood   Park.   Pa.      App.    filed   Feb.    3, 

1915.  For  fusible  conductors. 

1,206,382.  Trolley  Finder  or  Catcher; 
Harry  B.  Sawyer,  Ogden,  Utah.  App.  filed 
Dec.  11,  1915.  A  harp  for  engagement 
with  a  trolley  pole. 

1,206,388.  Elevator  System  :  August 
Sundh,  Hastings-on-Hudson,  N.  T.,  and 
Waldemar  F.  Mayer,  Hoboken,  N.  J.  App. 
filed  May  7,  1914.  Employing  as  a  motive 
power  a  prime  mover. 

1.206.392.  Electric  Water  Heater;  Jesse 
F.  Wheelock,  Dobbins,  Cal.  App.  filed 
July  14.  1914.  Adapted  to  be  immersed 
in  the  liquid  to  be  heated. 

1.206.393.  Meter  Test  Block;  Roger  S. 
White,  Washington,  D.  C.  App.  filed 
April  10,  1914.  Enable  the  operator  to 
quickly  and  safely  make  the  necessary 
connections  without  disturbing  the  meter 
wires. 

1.206.394.  Meter  Test  Block;  Roger  S. 
WTiite,  Washington,  D.  C.  App.  filed 
May  8,  1915.  Where  comparatively  large 
quantities  of  current  are  carried. 

1,206,396.  Multiple  Pothead  :  Paul  F. 
Williams,  Chicago,  111.  App.  filed  June  1. 
1908.  Adapted  for  a  plurality  of  con- 
ductors. 


1,206,431.  Electric  Wiring  Fixture;  Bird 
Malvin  Graybill,  Chicago,  111.  App.  filed 
May  26,  1915.  For  supporting  and  posi- 
tioning outlet  boxes. 

1,206,1,04.  I'uaii-BuTTON  Circuit  Con- 
troller ;  Itay  H.  Manson,  Eiyria,  Ohio. 
App.  filed  Aug.  18,  1914.  Large  unpro- 
tected operating  area. 

1,206,477.  Electric  Lamp;  William  H. 
Spencer,  New  York,  and  James  T.  Holmes, 
Brooklyn,  N.  Y.  App.  filed  Dec.  30,  1915. 
For  indirect  lighting. 

1,206,510.  Electrical  Heating  Unit; 
Caryl  E.  Chaney,  Detroit,  Mich.  App. 
filed  June  19,  1916.  Armored  resister 
type. 

1,206,524.  Phantom  Loading  Coil;  Will- 
iam Fondiller,  New  York,  N.  Y.  App. 
filed  Dec.  2,  1915.  To  simultaneously 
load  two  physical  circuits  and  the  de- 
rived phantom  circuit  while  maintaining 
a  high  degree  of  balance. 

1,206,531.  Automatic  Fire  Alarm  ;  Daniel 
P.  Gosline,  Boston,  Mass.  App.  filed  June 
13,  1914.  Transmit  automatically  the 
news  of  fire  to  a  central  station. 

1,206,549.  Outlet  Box;  Allan  R.  Lakin, 
New  York,  N.  Y.  App.  filed  Jan  14,  1914, 
Improved  means  for  effecting  an  adjust- 
ment of  the  outer  exposed  plates. 

1,206,552.  Electric  Switch  ;  Bennett  M. 
Leece,  Cleveland,  Ohio.  App.  filed  June 
10,  1915.  For  lighting,  or  starting  and 
lighting  apparatus. 

1,206,561.  Lighting-Fixture;  Wilfrid 
Lumley,  Conneaut,  Ohio.  App.  filed  Sept. 
26,  1913.  Mounting  of  electric  lamps  of 
large  candle  power  in  such  a  manner  that 
the  portion  of  the  fixture  which  receives 
the  base  of  the  lamp  is  ventilated. 

1,206,564.  Pire-Alarm  Apparatus;  Peter 
McDonough,  Braddock,  Pa.  App.  filed 
Feb.  16,  1916.  Installed  in  schoolhouses, 
hotels,  dwelling  houses,  office  buildings 
and  other  structures. 

1,206,603.  Electric-Furnace  Control  Ap- 
paratus ;  John  A.  Seede,  Schenectady, 
N.  Y".  App.  filed  April  12,  1916.  To 
move  furnace  electrodes  in  response  to  a 
variation  of  current. 

1,206,617.  Electric-Lamp  Socket;  George 
B.  Thomas,  Bridgeport,  Conn.  App.  filed 
June  27,  1914.  To  contain  lamps  of  large 
candle  power. 

1,206,634.  Motor-Drive  ;  James  J.  Wood, 
Fort  Wayne,  Ind.  App.  filed  Sept.  2,  1915. 
For  sewing  machines  and  the  like. 

1,206,644.  Fire-Alarm  Apparatus  ;  Orazio 
Alfredo  Algeni,  Providence,  R.  I.  App. 
filed  Nov.  27,  1915.  Thermostatically- 
controlled  circuit-closing  device  for 
sounding  an  electric  bell  or  other  an- 
nunciator. 

1,206,652.  Protecti\'e  System  ;  David 
Basch,  Schenectady,  N.  Y.  App.  filed 
Sept.  7,  1912.  For  protecting  stations  on 
a  transmission  system. 

1,206,662.  Transformer  of  Continuous 
Current  ;  Paul  Marie  Joachim  Boucherot, 
Paris,  France.  App.  filed  Aug.  28,  1913. 
Effect  the  transformation  of  a  direct  cur- 
rent into  another  direct  current  of  dif- 
ferent pressure  and  volume. 

1,206,677.  Protective  Apparatus  ;  Elmer 
E.  F.  Creighton,  Schenectady,  N.  Y.  App. 
filed  June  10,  1914.  For  the  protection 
of  high-tension  systems  of  distribution 
and  the  apparatus  connected  thereto. 

1,206,699.  Relay;  Charles  E.  Harthan, 
Lynn,  Mass.  App.  filed  May  19,  1915. 
Reverse  current  relay  for  use  with  an 
automobile  starting  system. 

1,206,725.  Alarm -Augmenting  Means; 
Ray  W.  Orewiler,  Portland,  Ore.  App. 
filed  Oct.  2,  1914.  Alarm  mechanism  of 
telephones. 

1,206,731.  Andrew  L.  Riker,  Short  Hills, 
N.  J.  App.  filed  Nov.  4,  1902.  For  ignit- 
ing the  combustible  admitted  to  the  en- 
gine cylinder. 

1,206,734.  Switch  ;  William  A.  Spalding, 
Los  Angeles,  Cal.  App.  filed  May  16, 
1913.    Locked  in  position. 

1.206.737.  Binding  -  Post  ;  Louis  Stein- 
berger, Brooklyn,  N.  Y.  App.  filed  July 
18,  1913.  For  affecting  a  quick  and  sub- 
stantially perfect  contact  with  a  con- 
ductor terminal. 

1.206.738.  Connecting  Device  for  Elbc- 
.trical    Conductors;    Louis    Steinberger, 

Brooklyn,  N.  Y.  App.  filed  May  17,  1912. 
Formed  of  a  suitable  material  such  as 
"electrose"  or  hard  rubber. 

1,206,758.  Trolley-Pole  Controller  for 
Electric  Cars  ;  Clarence  V.  Greenamyer, 
Los  Angeles,  Cal.  App.  filed  March  6, 
1916.     By  air  pressure. 

1,206,772.  Alternating-Current  Maxi- 
mum -  Demand  Wattmeter  ;  Clarence 
Alexander  Boddie,  Boston,  Mass.  App. 
filed  March  30,  1912.  New  and  useful  im- 
provements. 
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Honor  to  Whom  Honor  Is  Due 

IT  is  fitting  that  Elihu  Thomson  should  be  numbered 
among  the  recipients  of  the  Fritz  and  Hughes  medals. 
We  are  proud  that  he  has  been  thus  honored.  The 
awards  come  to  him  in  the  prime  of  life  to  buttress  and 
to  accentuate  the  consciousness  of  work  well  done. 
While  they  are  bestowed  in  recognition  of  his  achieve- 
ments in  electrical  inventions  and  scientific  research, 
they  are  none  the  less  a  tribute  to  the  profession  of 
electrical  engineering  and  reflect  credit  on  the  United 
States,  for  both  the  medals  are  international  awards. 
That  a  busy,  war-beset  world  can  pause  to  render  hom- 
age to  one  who  has  so  markedly  and  so  profusely  con- 
tributed to  its  comfort  and  uplift  is  significant.  His 
inventions  have  been  many  and  varied;  his  contributions 
to  engineering  literature  are  classics;  work  for  him 
has  been  a  pleasure  and  a  profit,  for  success  has 
crowned  his  endeavors,  and  the  glory  of  achievement 
has  been  enhanced  by  the  continued  fellowship  of  pro- 
fessional men  whose  praise  has  been  as  unselfish  as  his 
devotion.  But  no  enumeration  can  suflSce  to  measure 
him  as  a  man.  Awards  are  but  .empty  honors  if  they 
do  not  carry  with  them  the  respect,  love  and  honor  of 
his  fellows  as  well.  All  these  he  possesses  or  else  the 
exercises  at  Boston  last  week  were  a  sham. 


Justifying  Auxiliary  Plant  Capacity 

TO  the  operating  engineer  and  plant  manager  the 
justification  of  specific  reserve  capacity  in  an  in- 
stallation may  appear  like  an  unnecessary  task,  but  the 
importance  of  being  able  to  show  how  each  boiler  bat- 
tery and  prime  mover,  each  generator  and  important 
auxiliary  "earns  its  keep,"  is  sometimes  very  material 
to  the  success  of  the  plant  owner's  case.  In  a  recent 
street-lighting  hearing  the  question  arose  relative  to 
the  value  of  holding  six  1500-kw.  engine-driven  alterna- 
tors in  reserve  adjoining  a  modern  turbo-generator 
plant  several  times  as  large.  The  engineer  called  to 
the  stand  on  behalf  of  the  operating  company  had  no 
difficulty  in  meeting  the  inquiry  by  introducing  oper- 
ating records  showing  the  exact  dates  on  which  the 
engine  plant  was  run,  the  cause  of  the  shutdown  of 
equipment  in  the  turbine  installation,  and  the  number 
of  kilowatt-hours  of  energy  delivered  from  the  engine 
station  in  the  period  of  emergency  service.  Incidentally 
the  engineer-witness  remarked  that  although  it  is  in- 
tended soon  to  install  a  30,000-kw.  unit  in  the  turbine 
station,  the  engine-driven  sets  will  be  retained  for  a 
considerable  period  in  the  future,  while  the  various 
smaller  turbine  sets  (as  compared  with  the  later  units) 
will  be  held  at  the  plant  for  a  long  time  indeed,  in  order 
to  enable  the  load  requirements  to  be  economically  and 


reliably  handled.  The  point  was  made  that  the  com- 
pany would  never  consider  itself  safe,  even  for  a  single 
night's  run,  unless  it  had  reserve  capacity  floating  on 
the  line  equal  in  rating  to  the  capacity  of  the  largest 
unit  in  service  at  any  particular  moment.  Facts  like 
these  go  a  long  way  toward  justifying  investment  in 
auxiliary  equipment  and  consequently  the  right  to  earn 
a  reasonable  return  upon  the  money  so  involved. 


Consolidation  of  Southern  California  Systems 

THE  merging  of  the  two  great  transmission  com- 
panies of  southern  California  which  was  announced 
in  our  news  columns  last  week  means  much  both  in  an 
engineering  and  an  economic  sense.  Duplication  of  sys- 
tem where  both  companies  competed  for  business  will 
no  longer  obtain ;  excess  of  reserve  steam  and  water- 
power  equipment  will  be  avoided  and  material  savings 
will  be  effected  in  the  executive  and  operating  organiza- 
tions. This  is  as  it  should  be.  Any  movement  which 
ultimately  leads  to  the  more  economical  generation  and 
distribution  of  electricity  is  commendable.  It  involves 
real  engineering  in  its  broadest  sense.  We  hope  that 
ultimately  the  other  systems  operating  in  the  same  and 
contiguous  territory  might  also  be  embraced  in  some 
operating  plan  at  least  whereby  the  various  stations 
will  be  looked  upon  as  part  of  a  single  system  and  the 
maximum  possible  economies  realized.  All  of  the  gen- 
erating companies  centered  at  Los  Angeles  for  instance 
possess  huge  and  efficient  oil-burning  steam  stations. 
With  the  completion  of  the  Big  Creek  hydroelectric  sta- 
tions of  the  Pacific  Light  &  Power  Corporation,  the  lat- 
ter discovered  that  its  magnificent  Redondo  steam  sta- 
tion would  not  have  to  be  used  as  much  as  before  to 
make  up  deficiencies  in  energy  required  for  the  system, 
and  would  hereafter  be  simply  a  reserve  plant.  With 
the  tying  together  of  the  hydroelectric  and  transmis- 
sion systems  of  the  Southern  California  Edison  Com- 
pany and  the  Pacific  Light  &  Power  Corporation  the 
former  will  undoubtedly  find  that  its  largest  station, 
the  steam  turbine  station  at  Long  Beach,  will  likewise 
fall  into  disuse  and  become  a  reserve  station,  and  with 
oil  at  present  prices  a  fortune  is  saved  at  once  by  trans- 
ferring a  load  ordinarily  carried  by  steam  onto  water- 
power  equipment.  Moreover  the  service  of  the  combined 
companies  becomes  more  reliable.  Absolute  shutdown 
is  guarded  against  by  suitably  inter-connecting  the  sys- 
tems so  as  to  permit  transfer  of  load  from  one  hydro- 
electric station  to  another.  If  the  worst  comes  to  pass, 
the  huge  steam  stations  outside  Los  Angeles  can  be 
brought  into  service  on  short  notice.  By  simply  inter- 
connecting large  contiguous  systems  into  a  group  and 
operating  them  as  one,  the  possibilities  of  savings  are 
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so  great  that  it  is  singular  that  more  of  it  is  not  done. 
Single  ownership  is  not  necessary  and  is  not  necessarily 
implied  in  single  operation,  although  single  ownership 
might  naturally  follow.  What  is  necessary  is  for  owners 
and  managers  to  he  far-sighted  enough  and  broad- 
minded  enough  to  pool  their  generating  systems  so  as 
to  make  further  economies  possible.  Other  industries 
have  learned  how  to  turn  their  by-products  into  cash 
and  it  is  unwise  of  managers  of  huge  systems  not  to 
make  the  maximum  use  of  all  their  generating  facili- 
ties when  by  the  simple  process  of  co-operation  an  ex- 
cess on  one  system  can  be  used  to  supply  a  deficit  on 
another. 


tends  to  minimize  the  harmful  effects  of  vagrant  sig 
nals,  and  to  some  degree  those  of  atmospherics.     As  a 
whole,  the  indoor  antenna  appears  to  be  distinctly  prac- 
tical;  and  the  opportunities   it  offers   for  concealment 
should  make  its  use  of  marked  military  value. 


Secret  Wireless  Receiving 

THE  idea  of  using  small  concealed  aerials,  whether 
of  the  ordinary  open  or  the  closed  magnetic  loop 
types,  with  extremely  sensitive  modern  radio  receiving 
instruments,  seems  to  have  occurred  to  a  number  of 
experimenters.  In  the  laboratories  of  the  Bureau  of 
Standards,  United  States  Department  of  Commerce, 
such  combinations  have  been  developed  to  the  extent 
that  the  reception  of  signals  is  possible  from  the  pow- 
erful continuous-wave  transmitters  in  Germany,  4000 
miles  away.  When  the  loop  aerial  is  used,  it  becomes 
feasible  to  determine  the  direction  from  which  signals 
are  coming;  with  two  loops  at  right  angles,  and  a  vari- 
able-phase receiving  transformer,  rapid  measurements 
of  bearing  can  be  made.  At  Union  College  there  has 
also  been  some  work  done  in  the  development  of  these 
small  receiving  aerials.  Messages  from  stations  all  over 
the  United  States  have  been  received,  according  to  our 
reports,  and  there  is  said  to  be  less  difficulty  from  at- 
mospheric and  other  interference  than  when  the  usual 
tall  aerial  is  used.  Manifestly,  if  small  wire  arrange- 
ments located  within  doors  can  be  used  with  equal 
effectiveness,  in  place  of  the  tall  structures  usually  re- 
sorted to,  considerable  economies  of  installation  and 
maintenance  should  result. 

So  far  as  has  been  disclosed,  there  is  no  radical 
change  in  the  indoor  aerials  now  under  test  as  com- 
pared with  those  tried  in  past  years.  The  amount  of 
energy  abstracted  from  the  passing  electromagnetic 
wave  is  small  when  considered  in  its  relation  to  the 
power  which  would  be  developed  by  the  same  wave  in  a 
high  antenna-wire.  In  spite  of  its  feebleness,  however, 
the  received  impulse  can  now  be  utilized  to  produce  an 
indication,  because  of  the  availability  of  recently-de- 
veloped vacuum-tube  amplifiers.  Signal  effects  so  weak 
as  to  be  entirely  lost  by  the  radio  receivers  of  five  years 
ago  can  now  be  built  up  to  sufficient  strength  for  easy 
telegraphing. 

The  vacuum  relays  are  particularly  suitable  for  use 
in  conjunction  with  small  receiving  aerials,  for  the  tiny 
absorbing  systems  are  not  subjected  to  the  severe  at- 
mospheric impulses  which  play  havoc  with  amplifying 
receivers  as  ordinarily  used.  Thus  it  i^  possible  to  take 
advantage  of  high  powers  of  magnification,  and  to  se- 
cure signals  of  commercial  intensity  without  too  much 
trouble   from   stray   interference.     Directive   receiving 


Outdoor  Installations 

THE  outdoor  substation  is  an  effective  protest 
against  unnecessary  expense.  Since  the  very  out- 
set of  high-tension  work  it  has  been  almost  universal 
experience  that  difficulties  much  feared  in  the  beginning 
have  vanished  as  they  have  been  met  and  the  enormous 
and  costly  precautions  of  earlier  years  have  proved  to  be 
in  great  measure  quite  unnecessary.  Progressive  engi- 
neers are  looking  for  simplicity  and  the  elimination  of 
unnecessary  expense,  rather  than  for  imposing  struc- 
tures and  a  degree  of  "flexibility"  which  is  totally  un- 
necessary for  most  practical  purposes.  It  is  even  a 
question  whether  it  is  not  wise  to  consider  in  present- 
day  practice  a  generator  and  its  transformer  as  a  single 
unit,  and  to  abandon  the  extremely  complicated  and  ex- 
pensive switchboard  equipment  necessary  to  provide  for 
interchange  of  any  transformer  with  any  generator. 
One  does  not  attempt  to  arrange  generators  and  water 
wheels  so  as  to  be  interchangeable,  and  there  seems  to 
be  no  better  reason  for  so  dealing  with  the  transformer. 
Two  questions  arise  with  respect  to  using  high-ten- 
sion transformers  out  of  doors.  First  comes  the  mat- 
ter of  properly  insulating  the  terminals.  This  has  been 
attended  to  by  the  transformer  manufacturer  so  skill- 
fully that  very  little  difficulty  is  heard  from  this  source 
in  using  transformers  out  of  doors.  Second,  comes  the 
matter  of  proper  cooling.  Indoor  transformers  are 
very  generally  water-cooled  by  circulating  water  through 
cooling  pipes  in  the  transformer  case.  This  is  perfectly 
practicable  for  transformers  set  up  in  the  open  pro- 
vided water  supply  is  at  hand,  as  it  generally  is  if  for 
any  reason  this  equipment  is  considered  desirable  at 
the  generating  station.  In  outdoor  substations  there  is 
often  no  water  available  and  no  attention  to  insure  that 
the  cooling  system  is  functioning  properly.  Hence 
there  has  been  an  evolution  of  radiator  type  transform- 
ers in  which  the  natural  air  cooling  is  sufficient  for  the 
disposition  of  the  heat.  The  automatic  radiation  gen- 
erally depends  on  very  deep  corrugations  in  the  exterior 
surface  of  the  case  so  as  to  give  adequate  radiating 
power  for  cooling  the  oil  within.  In  more  recent  designs 
interior  pipe  flues  are  arranged  to  serve  the  same  pur- 
pose, and  probably  a  combination  of  the  two  methods 
would  give  the  most  satisfactory  results  since  the  inner 
tubes  can  be  arranged  to  get  at  the  deeper  portions  of 
the  oil  with  good  effect.  Self-cooled  radiator  trans- 
formers are  being  built  with  ratings  as  high  as  8000 
kva.  in  which  the  radiators  attached  to  the  tanks  pro- 
vide a  cooling  surface  of  about  10,400  sq.  ft.  Mr.  Sam- 
uels' suggestion  that  the  transformers  should  be 
mounted  on  wheels  and  set  on  rails  so  that  they  can  be 
shifted  into  a  shelter  house  for  examination  and  repair 
is  a  good  one,  although  in  some  cases  a  still  cheaper  ar- 
rangement would  be  to  set  the  transformers  far  enough 
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apart  to  permit  erecting  a  canvas  shelter  supported  from 
the  gin  poles  carrying  the  lifting  tackle. 

Switching  arrangements  have  likewise  been  simpli- 
fied and  improved  of  late.  Oil  switches  provided  with 
suitable  terminals  can  be  safely  installed  out  of  doors 
and  connected  if  desirable  to  automatic  overload 
switches  as  successfully  as  if  they  were  indoors.  Ordi- 
narily such  oil  switches  are  manually  operated  except 
for  automatic  trips,  but  when  the  transformers  are  lo- 
cated near  the  generating  station  as  sometimes  is  the 
case,  especially  in  increasing  equipment,  the  switches 
can  be  worked  by  remote  control  in  the  usual  manner. 
All  such  switches  should  be  provided  with  hand  levers 
whether  indoors  or  not.  Now  and  then,  as  Mr.  Sam- 
uels suggests,  it  may  be  necessary  to  work  an  outdoor 
substation  by  remote  control  over  a  considerable  dis- 
tance, and  then  a  control  cable  can  be  run  from  the 
power  house  and  made  to  serve  all  the  purposes  re- 
quired. It  is  worth  noting  that  the  air-break  switch 
has  found  large  use  in  outdoor  substations  and  has  done 
very  good  work,  and  the  recent  type  of  combined  oil 
and  air-break  switch  in  which  the  initial  break  only  is 
under  oil  serves  its  purpose  admirably. 

A  substation  with  all  this  equipment,  and  the  neces- 
sary disconnecting  switches  and  lightning  arresters 
sometimes  looks  extremely  complicated,  but  it  need  not 
be  so  in  reality  unless  it  is  attempted  to  make  it  un- 
necessarily compact.  When  moved  out  from  under  the 
roof  compactness  is  a  very  small  virtue,  particularly 
when  operation  can  be  made  more  convenient  and  certain 
by  taking  a  reasonable  amount  of  room.  Lightning  ar- 
resters even  of  the  electrolytic  type  are  now  very  com- 
monly installed  out  of  doors  and  have  been  found  to  do 
good  work.  Of  course,  some  extra  cost  is  entailed  in 
equipping  the  apparatus  for  work  in  all  kinds  of 
weather,  but  this  expense  is  so  small  compared  with 
that  of  building  an  elaborate  transformer  and  switch 
house  that  there  is  little  temptation  to  put  money  into 
architecture  rather  than  equipment,  particularly  in  the 
milder  climates  of  our  country.  It  is  interesting,  how- 
ever, to  note  how  successful  outdoor  substations  have 
been  even  in  the  northern  United  States  and  how  neces- 
sary they  are  to  meet  the  requirements  of  a  widespread 
network  including  the  service  of  many  customers  of 
relatively  small  demand.  We  can  commend  Mr.  Sam- 
uels' article  most  heartily  to  those  progressive  engineers 


who  are  vitally  interested  in  keeping  up  efficiency  and 
keeping  down  cost  at  the  same  time.  It  is  not  under 
all  circumstances  or  in  every  locality  that  outdoor  sub- 
.stations  are  desirable,  but  there  is  going  to  be  a  great 
extension  of  their  use,  producing  a  most  wholesome 
tendency  toward  simplicity  in  equipment  and  distribu- 
tion. 


Rolling  Mill  Motor  Generator  Sets 

IT  is  impossible  to  watch  the  operation  of  a  rolling 
mill  working  on  steel  billets  without  being  impressed 
with  the  changeability  and  rapidity  of  fluctuation  in  the 
load.  The  power  or  rate  of  delivery  of  energy  may  be 
great;  but  the  rate  of  change  of  the  power,  or  the  sec- 
ond derivative  of  energy  with  respect  to  time,  is  often 
astonishing.  Our  technical  language  is  lacking  in  terms 
to  express  briefly  and  adequately  this  property  of  power 
fluctuation,  which  is  nevertheless  of  great  consequence 
to  engineers,  and  which  bears  a  similar  relation  to  power 
and  energy  that  acceleration  bears  to  velocity  and  dis- 
tance. It  might  be  called  "impulsiveness,"  in  lieu  of  a 
better  term. 

In  an  article  we  published  a  few  months  ago,  William 
Knight  indicated  that  in  dealing  with  rolling  mills  of 
large  impulsiveness,  or  subject  to  fluctuations  of  thou- 
sands of  kilowatts  per  second,  a  low-efficiency  induction 
motor  with  auxiliary  flywheel  might  be  much  more  ef- 
fective than  the  same  plant  with  a  high-efficiency  induc- 
tion motor;  because  a  high-efficiency,  low-resistance 
motor,  when  overloaded,  tends  to  draw  heavily  on  its 
supply  mains  during  the  overload,  and  not  to  make  a 
large  demand  upon  the  kinetic  energy  in  its  flywheel; 
whereas  a  higher-resistance  induction  motor,  with  larger 
slip  under  load,  tends  to  slow  down  under  overload,  and, 
in  so  doing,  to  draw  more  heavily  upon  the  kinetic  energy 
store  of  the  flywheel.  Formulas  and  curves  were  given 
in  that  article  to  aid  in  the  design  of  such  a  flywheel- 
motor  set,  capable  of  carrying  a  given  average  load  im- 
pulsiveness, and  range  of  load,  without  overloading 
either  the  motor  or  its  mains.  In  this  number,  Mr. 
Knight  discusses  the  same  principles  with  the  aid  of 
a  new  graphical  method,  whereby  the  amount  of  neces- 
sary computation  is  considerably  reduced.  The  method 
suggested  will  be  of  interest  to  electric  rolling  mill  de- 
signers and  operators. 
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EXT     week,     in     the     commercial 
issue   of   the    Electrical   World 


The  Coming  Issues 
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for  the  same  issue,  in  addition  to  which 
there  will  appear  the  regular  departments 


for  December,  among  other  articles  bearing  on 
the  development  of  central  station  business  will  be  sev- 
eral taking-  up  the  subject  of  electric  heating  as  a  means 
of  straightening  the  customer's  load  curve.  Supple- 
menting the  general  discussion  one  author  describes  an 
experiment  in  house  heating  by  electricity,  comparing 
the  cost  observed  with  that  for  heating  by  coal.  In  an- 
other article,  data  on  the  maximum  demand  of  large 
business  buildings  is  presented  with  the  suggestion  that 
such  actual  demand  be  used  as  a  basis  for  rate  making. 
The  promotion  of  the  export  trade  of  American  electrical 
manufacturers  is  discussed  in  a  leading  article  planned 


for  the  engineer  and  operating  man.  In  the  issue  of  Dec. 
30  a  feature  article  on  a  graphical  method  for  the  calcu- 
lation of  busbar  sizes  will  include  charts  for  direct  com- 
putation of  conductors.  The  editorial  program  for  tho 
Electrical  World's  annual  review  and  statistical  num- 
ber, dated  Jan.  6,  includes  a  group  of  articles  by  repre- 
sentative authors,  on  developments  in  the  industry,  to- 
gether with  a  statistical  analysis  of  1916.  The  December 
number  of  the  new  monthly  publication.  Electrical 
Merchandising  appeared  on  the  fifteenth  of  the  month, 
and  to  it  are  referred  commercial  readers  interested  in 
detail  selling  methods. 
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NIAGARA  DIVERSION  FOR 

CONGRESS  TO  DECIDE 

Secretary    of   War   Baker    Refuses   to   Take   Action, 

Stating  That  He  Lacks  the  Necessary 

Legal  Authority 

Arguing  that  except  under  the  provisions  of  the  gen- 
eral dam  act  and  that  by  an  uncertain,  if  not  strange, 
construction,  the  Secretary  of  War  has  no  legal  author- 
ity in  the  matter  of  authorizing  additional  diversion  of 
water  from  the  Niagara  River  for  power  purposes.  Sec- 
retary Newton  D.  Baker  has  refused  to  take  action  in 
the  matter  and  has  left  the  granting  of  temporary  per- 
mits to  Congress. 

The  Secretary  of  War  having  refused  to  take  action 
himself  has  recommended  that  temporary  permits  be 
given  to  generate  more  power  at  Niagara  Falls  and  has 
also  advised  Congress  that  in  considering  its  legisla- 
tion as  regards  further  diversion  it  should  keep  in 
mind  the  preservation  of  the  Falls  by  actually  diverting 
more  water. 


ELIHU  THOMSON  RECEIVES 

THE  JOHN  FRITZ  MEDAL 

Homage    Done    Him    in    Boston — E.    W.    Rice,    Jr., 
Reviews  His  Work  as  an  Inventor  and  Scien- 
tist— Tribute  of  President  Maclaurin 

In  the  presence  of  a  distinguished  gathering  of  en- 
gineers, scientists  and  other  guests.  Prof.  Elihu  Thom- 
son, past  president  of  the  American  Institute  of  Elec- 
trical Engineers,  was  presented  with  the  John  Fritz 
Medal  "for  achievements  in  electrical  inventions,  in 
electrical  engineering,  and  in  industrial  development 
and  in  scientific  research,"  at  Boston,  Mass.,  Dec.  8. 
The  medal  was  awarded  to  Dr.  Thomson  in  January, 
1916,  iand  its  presentation  concluded  the  program  of  the 
327th  meeting  of  the  A.  L  E.  E. 

The  exercises  took  place  in  the  central  lecture  hall  of 
the  Massachusetts  Institute  of  Technology,  at  Cam- 
bridge. It  is  a  coincidence  that  within  a  week  Dr. 
Thomson  has  also  received  the  Hughes  Medal  of  the 
Royal  Society  of  London,  "for  investigations  in  experi- 
mental electricity."  Prof.  Albert  Sauveur  of  Harvard 
University,  representing  the  American  Institute  of 
Mining  Engineers,  and  chairman  of  the  John  Fritz 
Medal  Board  of  Award,  presided.  John  J.  Carty,  chair- 
man of  the  Presentation  Committee  of  the  Board  of 
Award,  delivered  the  first  address,  in  which  the  history 
and  purpose  of  the  medal  were  reviewed.  Among  its 
recipients  have  been  John  Fritz,  Lord  Kelvin,  George 
Westinghouse,  Alexander  Graham  Bell,  and  Thomas  A. 
Edison. 

Thomson  a  Prolific  Inventor 

E.  W.  Rice,  Jr.,  president  of  the  General  Electric 
Company,  and  intimately  associated  with  Dr.  Thomson 
for  the  past  thirty-six  years,  made  the  chief  address 
giving  a  masterly  review  of  the  life-work  of  the  guest 
of  honor,  with  a  glowing  appreciation  of  his  contribu- 
tions to  the  material  and  intellectual  wealth  of  the 
wprld.  Characterizing  Professor  Thomson  as  one  of  the 
World's  most  prolific  and  industrious  inventors  and  sci- 


entists, the  speaker  pointed  out  that  over  550  electrical 
patents  have  been  taken  out  by  Professor  Thomson  in 
the  United  States  alone,  the  total  number  of  his  patents 
in  this  country  being  about  700.  Several  hundred  ar- 
ticles of  great  interest  have  been  contributed  by  him  to 
scientific,  engineering,  and  other  publications. 

Among  the  600  electrical  patents  issued  to  him  the 
more  important  are  for  the  following  inventions: 
Thomson-Houston  arc  systems,  dynamos,  regulators,  arc 
lamps  (chiefly  of  the  shunt  type),  etc.,  1878-1884.  Mag- 
netic blow-out  switches,  controllers,  lighting  arresters, 
begun  in  1881.  Many  improvements  in  transformers; 
he  ran  two  in  parallel  at  the  Franklin  Institute  in  Jan- 
uary or  February,  1879.  Reactive  coils,  1883-1884. 
Grounding  the  secondary  and  the  use  of  a  grounded 
shield  in  transformers,  1885.  (The  patents  of  this  gen- 
eral line  were  dedicated  to  the  public  by  the  owner  on 
the  ground  of  public  safety  so  that  there  should  be  no 
diflSculty  in  applying  them  universally.)  Original 
forms  of  counter  distorting  series  fields  for  constant 
potential  dynamos,  1885.  Electric  welding  first  brought 
out  in  1886.  Discovery  of  the  principle  of  alternating 
current  repulsion  apparatus,  1885.  Repulsion  motor 
based  thereon,  1887.  Alternating  current  phenomena  of 
the  shifting  field  discovered  early  in  1888.  Shaded  pole 
motors,  1888.  Constant  current  transformer  of  the 
fixed  coil  type,  1888;  movable  coil  type,  1893-1894.  Elec- 
tric meter  started  in  1885  brought  out  in  1889;  for 
which  he  received  the  Paris  prize  in  1890  (4,000,000 
Thomson  meters  have  been  sold  and  are  now  in  opera- 
tion). Alternating-current  induction  regulator  which  is 
the  basis  of  those  used  later  in  electric  furnace  work, 
etc.  Oil  transformers,  water-cooled  transformers,  pat- 
ented in  1890  and  1893.  Astatic  and  inclined  coil  type 
of  measuring  instruments,  1895-1896.  Originated  the 
X-ray  stereoscopic  pictures,  1896-1897.  Induction  meter, 
1897 ;  this  was  the  basis  of  the  more  recent  types.  Mul- 
tiple unit  train  control,  master  controller  and  contactor 
system ;  the  basic  patent  on  this  subject  worked  out 
some  years  before  1899.  Dynamo  static  machine,  1898- 
1899.     Pioneer  high-frequency  work  about  1890. 

In  the  mechanical  field,  Professor  Thomson  has  pat- 
ented a  uniflow  steam  engine  of  high  efficiency,  an  auto- 
mobile muffler,  numerous  gas  and  oil  engines,  and  other 
apparatus;  while  in  the  fields  of  optics  and  acoustics 
his  achievements  mark  the  hand  and  mind  of  the  mas- 
ter. Professor  Thomson's  dedication  of  patents  relat- 
ing to  the  grounding  of  transformer  secondaries  to  the 
public,  in  the  interests  of  safety,  was  also  mentioned. 
Various  important  researches  closely  related  to  his  in- 
ventions were  referred  to  by  the  speaker. 

How  Thomson  Works 

"His  inventions,"  said  Mr.  Rice,  "are  not  those  of  the 
happy-go-lucky  kind,  but  are  the  result  of  careful  and 
thorough  research.  As  a  close  observer  of  Professor 
Thomson's  activities  for  over  thirty-six  years  I  may  be 
able  to  say  something  of  interest  as  to  his  method  of 
work.  A  skilled  workman,  he  is  always  able  himself  to 
do  the  work  which  he  asks  others  to  perform.  He  pre- 
fers to  make  his  own  drawings,  free-hand  sketches,  to 
which  he  adds  dimensions  and  a  short- written  descrip- 
tion. He  selects  his  own  materials,  supervises  the  work, 
quickly  makes  such  modifications  as  may  be  needed  dur- 
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ing  its  progress,  and  stands  ready  to  give  just  the  ad- 
vice necessary  to  help  over  difficult  places  and  turn  fail- 
ure into  success.  His  inventions  are  the  result  of  such 
profound  and  accurate  knowledge  and  developed  with 
such  skill  that  they  almost  invariably  work  on  the  first 
trial  in  accordance  with  expectation. 

"One  of  the  most  extraordinary  things  about  his  ex- 
perimental work  is  its  low  cost.  I  am  sure  that  if  a 
prize  were  to  be  given  for  the  inventor  or  engineer  who 
could  make  a  dollar  go  farthest  and  produce  the  great- 
est results,  Professor  Thomson  would  have  no  worthy 
competitor  in  this  or  any  other  country,  and  I  say  this 
because  I  have  had  some  experience  with  other  inven- 
tors! (Laughter.)  He  seems  to  possess  an  almost  in- 
tuitive insight  into  Nature  and  her  ways,  probably  be- 
cause of  the  quickness  and  accuracy  of  his  perceptions 
combined  with  the  most  remarkable  depth  and  range  of 
his  scientific  knowledge,  all  helped  by  a  marvellously  re- 
tentive memory.  In  fact,  Professor  Thomson,  perhaps 
more  than  any  other  inventor  since  the  days  of  Henry 
and  Faraday,  combines  in  his  person  profound  and  ac- 
curate scientific  knowledge  with  extraordinary  technical 
skill. 

"It  is  difficult  to  restrain  our  enthusiasm  for  one  who 
has  given  the  world  so  much;  who  has  been  and  still 
continues  to  be,  such  an  inspiring  example  to  all  work- 
ers in  science  and  industry.  If  I  have  failed  to  use 
superlatives,  it  is  not  because  they  are  undeserved,  but 
in  deference  to  his  well-known  modesty  and  because  of 
the  conviction  that  a  plain  statement  of  facts  would  be 
most  impressive.  His  technical  and  scientific  work  has 
met  with  the  enthusiastic  approval  of  his  fellow  men  as 
evidenced  by  the  honors  of  all  kinds  that  have  been 
showered  upon  him,  but  I  think  that  those  who  know 
him  best  prize  not  only  his  technical  skill  and  scientific 
attainments  but  those  qualities — ethical  if  you  please — 
with  which  he  is  so  generously  endowed ;  those  quali- 
ties which  make  the  personality  of  the  man  we  delight 
to  honor  so  sincere,  so  full  of  sympathy  with  all  that 
is  good  in  life;  that  character  which  commands  our 
confidence  and  respect  and  wins  and  retains  our  affec- 
tion. It  strikes  me  as  a  peculiarly  happy  and  sensible 
thing  to  do  to  honor  such  a  man  while  he  is  in  the  prime 
of  life;  it  gives  double  pleasure  to  those  who  join  in 
the  fortunate  event  and  to  the  one  who  receives  the  to- 
ken of  appreciation.  While  our  friend  perhaps  consid- 
ers the  joy  which  he  has  had  in  his  work  as  a  sufficient 
reward,  let  us  hope  that  the  joy  and  satisfaction  may 
be  increased  by  the  many  evidences  of  appreciation  of 
a  grateful  world  of  which  the  medal  to  be  bestowed 
to-night  is  the  latest  but  by  no  means  the  least  or  the 
last." 

Thomson  as  an  Educational  Force 

Pres.  Richard  C.  Maclaurin  of  the  Massachusetts  In- 
stitute of  Technology  spoke  of  Professor  Thomson  as 
an  educational  force  of  the  highest  potency  and  said 
that  no  one  in  the  world  has  made  more  notable  con- 
tributions to  the  electrical  art.  "Thomson  has  admit- 
tedly been  transcendent  in  the  field  of  economical  in- 
vention," said  the  speaker,  "and  few  inventors  have  his 
power  of  correlating  a  whole  series  of  inventions.  The 
public  is  handicapped  by  Professor  Thomson's  modesty 
and  his  incapacity  and  disinclination  to  advertise  him- 
self in  the  slighest  degree.  He  is  the  last  man  in  the 
world  to  take  any  credit  to  himself  for  what  other  men 
have  done."  Closing,  Dr.  Maclaurin  emphasized  Pro- 
fessor Thomson's  wide  range  of  interests  and  appreci- 
ation of  scientific  methods  and  development,  declar- 
ing that  the  medallist  is  worthy  in  every  way  to  be 
placed  among  the  great  names  hitherto  named  in  the 
awards. 

Dr.   Charles   Warren    Hunt,    past    chairman    of   the 


Board  of  Award,  and  representing  the  American  So- 
ciety of  Civil  Engineers,  then  conferred  the  medal,  the 
audience  rising  as  Dr.  Thomson  stepped  forward  to 
receive  the  decoration  and  diploma. 

In  a  brief  but  heartfelt  response,  Dr.  Thomson  ex- 
pressed his  appreciation  of  the  honor  and  said,  "The 
John  Fritz  medal  is  more  than  usually  significant.  Joy 
of  accomplishment  has  been  the  immediate  recompense 
of  the  work.  Others  have  shared  in  it."  He  then  paid 
a  tribute  to  the  assistance  of  Mr.  Rice  through  many 
years.  At  times  heavy  burdens  and  discouragements 
have  been  experienced,  but  these  stir  the  true  investi- 
gator to  greater  effort.  Above  all  things  the  investi- 
gator must  possess  the  unquestionable  spirit  of  op- 
timism. Not  the  least  part  of  the  satisfaction  of  the 
work  has  been  the  opportunity  to  help  others.  To 
young  men  Professor  Thomson  said  in  closing  that  if 
the  way  seems  long,  the  obstacles  many  and  self-denial 
extreme,  success  may  be  won  by  enthusiasm,  the  habit 
of  constant  thought  and  the  determination  to  regard 
difficulties  only  as  stepping  stones  to  victory. 


REVISION  OF  THE  BOILER  CODE 

Autogenous  Welding,  Stamping  of  Boilers  and  Use 

of  Fusible  Plugs  Discussed  at  Public  Hearing 

in  New  York 

Electric  welding,  labeling  of  boilers  and  use  of  fusible 
plugs  were  the  subjects  most  extensively  discussed  at 
the  recent  A.  S.  M.  E.  boiler  code  hearing  held  in  New 
York  on  Friday  and  Saturday  of  last  week.  The  advo- 
cates of  electric  welding  believed  that  its  merits  should 
be  recognized  by  the  code.  To  assure  proper  welding, 
however,  it  was  suggested  that  welders  be  licensed  and 
that  firms  using  them  be  certified.  The  point  was 
brought  out  that  if  electric  welding  is  not  recognized 
by  the  code  its  development  will  be  considerably  re- 
tarded. Objections  to  autogenous  welding  were  made 
on  the  ground  that  overheating  is  liable  to  occur,  that 
cast  steel  is  deposited  instead  of  a  fibrous  metal,  and 
that  the  metal  crystals  on  each  side  of  the  weld  are 
enlarged,  thereby  weakening  the  plate  welded.  It  was 
pointed  out  by  a  speaker  who  had  made  an  extensive 
study  of  electric  welding,  however,  that  if  metal  is 
properly  welded  by  electricity  the  joint  may  have  as 
desirable  or  more  desirable  characteristics  than  the 
material  welded  and  the  objectional  crystalline  growth 
may  be  prevented.  Results  of  tests  and  photomicro- 
graphs of  welded  joints  were  shown  to  confirm  this 
statement.  It  was  quite  generally  admitted  that  elec- 
tric welds  may  be  allowed  for  repairing  leaks  and  for 
welding  joints  that  will  not  be  subjected  to  excessive 
strains. 

Stamping  of  boiler  pressure  ratings  by  the  manu- 
facturer with  the  date  of  placing  in  service  was  favored 
by  some,  since  it  affords  inspectors  a  basis  for  rating 
boilers  at  subsequent  times  and  plainly  indicates  to 
the  user  the  maximum  pressure  which  can  be  allowed 
when  new.  Furthermore,  it  would  assist  in  placing 
the  blame  when  boiler  explosions  occur. 

Arguments  for  and  against  fusible  plugs  were 
brought  out  in  considering  the  revision  of  the  appendix 
to  the  boiler  code.  Attention  was  called  to  the  fact 
that  they  are  not  used  abroad,  whereas,  on  the  other 
hand,  the  United  States  Navy  requires  them.  When 
used  in  Massachusetts  they  must  be  changed  once-  a 
year  to  assure  their  reliability.  While  some  speakers 
contended  that  fusible  plugs  are  not  reliable,  others^ 
pointed  out  that  at  least  they  constitute  an  additional 
indicator  of  trouble  and  should  be  required.  In  this 
connection  it  was  pointed  out,  however,  that  while  safety 
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is  the  first  and  last  consideration  in  revising  the  boiler 
code  unnecessary  hardshijjs  should  not  be  thrust  on 
boiler  users. 

Among  other  subjects  discussed  at  this  hearing  were 
the  following:  Elimination  of  copper  specification  for 
boiler  plate  steel,  changes  in  bending  test  for  same, 
changes  to  make  (lange  and  firebox  steel-tension  reciuire- 
inents  the  same,  elimination  of  boiler-rivet  yield  point, 
changes  in  (lange  test  for  lap-welded  and  seamless  boiler 
tubes,  elimination  of  lap-riveted  joints  in  longitudinal 
boiler  joints,  methods  of  figuring  efliciency  of  riveted 
joints  and  ligaments,  and  safety-valve  requirements. 


INSULL  OPPOSES  HOME  RULE 

Prefers  State  Board  Where  There  Are  Fewer  Minds 
to  Deal  with  for  Utility  Regulation 

Samuel  Insull,  president  of  the  Commonwealth  Edison 
Company,  Chicago,  told  Congressman-elect  Medill 
McCormick's  Illinois  State  legislative  committee  on  Dec. 
11,  that  he  preferred  a  state  commission  to  either 
"home  rule"  or  the  Chicago  City  Council  in  control  of 
public  utilities.  He  stated  that  the  control  of  public 
utilities,  or  the  regulation  thereof,  should  be  an  eco- 
nomic, not  a  political,  question,  pointing  out  that  the 
whole  tendency  everywhere  throughout  the  world  in 
such  matters  is  to  centralize  the  regulating  power,  and 
that  where  regulation  of  utilities  is  delegated  to  a  small 
body  the  results  are  much  more  satisfactory  and  bene- 
ficial, both  for  the  companies  and  the  public. 

Mr.  Insull  said  the  present  Illinois  Public  Utilities 
Commission  had  not  always  agreed  with  him  and,  in 
some  instances,  had  made  it  difficult  for  his  companies 
to  go  along,  but  that  on  the  whole  the  services  of  the 
State  commission,  both  to  the  companies  and  the  public, 
had  been  much  more  beneficial  for  everybody  than  the 
action  of  scores  of  local  bodies  could  have  been.  He 
plainly  indicated  that  he  did  not  believe  Chicago  would 
gain  anything  for  the  people  by  the  so-called  "home 
rule"  proposed  by  civic  bodies  and  politicians.  If  the 
Legislature,  however,  deems  it  wise  to  delegate  to  Chi- 
cago absolute  power  in  regulating  utilities  in  Chicago, 
he  said  he  preferred  that  the  local  commission  be  named 
by  the  Mayor  with  the  consent  and  approval  of  the  City 
Council,  but  would  look  with  disfavor  on  the  proposi- 
tion to  give  the  City  Council  the  control  of  such  com- 
missions. 


INDICTED  FOR  FRAUD    • 

Philadelphia  Brokers  Swindle  Investors  in  Gas  and 
Electric  Utility  Securities 

A  federal  indictment  charging  conspiracy  and  using 
the  mails  to  defraud  investors  out  of  hundreds  of  thou- 
sands of  dollars  has  been  returned  against  Clawson 
Bachman  and  J.  T.  Hayden  of  Philadelphia,  and  A.  H. 
Nissley  of  Steelton,  Pa.,  comprising  the  firm  of  Bach- 
man &  Company,  investment  brokers,  which  is  now  in 
the  Bankruptcy  Court. 

It  is  charged  that  the  defendants  defrauded  hun- 
dreds of  persons  through  stock  subscriptions  in  the  In- 
ternational Gas  and  Electric  Company,  a  Delaware  cor- 
poration, by  representing  that  seven  subsidiaries  were 
earning  sufficient  profits  to  enable  the  International,  the 
holding  concern,  to  pay  6  per  cent  dividends.  It  is  fur- 
tlier  charged  that  dividends  were  paid  out  of  the  stock 
subscriptions  and  that  in  some  instances  the  defendants 
regained  the  dividends  by  inducing  shareholders  to  re- 
invest in  new  stock. 

The  subsidiaries,  according  to  postal  inspectors,  are 
the  Concord  (N.  C.)  Gas  Company;  Georgetown  (S.  C.) 


Kailway  &  Light  Company;  Syracuse  Suburban  Gas 
(Company,  East  Syracuse,  N.  Y. ;  Gaston  County  Gas 
Company,  Gastonia,  N.  C;  Georgetown  (S.  C.)  Gas  & 
Electric  Company;  Newbern  (N.  C.)  Gas  Company, 
and  the  Goldsl)oro  (N.  C.)  Gas  Company. 


READJUSTMENT  OF  ALL 

NEW  YORK  CITY  RATES 

Public  Service  Commission  Sets  Date  for  Hearings 
on  Queens  Borough  Gas  &  Electric's  Sched- 
ules   Preparatory    to    Reduction 

The  Public  Service  Commission  for  the  First  District 
of  New  York  has  decided  to  investigate  the  rates  charged 
for  electric  energy  by  the  Queens  Borough  Gas  &  Elec- 
tric Company  which  serves  the  Rockaways  section  of 
Queens.  The  investigation  is  undertaken  in  the  effort  to 
see  if  it  may  be  possible  to  secure  reductions  for  con- 
sumers.   The  first  hearing  was  held  on  Dec.  11. 

The  company  has  a  maximum  rate  of  13  cents  per  kilo- 
watt-hour, and  furnishes  both  gas  and  electricity  to  resi- 
dents of  the  section  mentioned  as  well  as  for  other  com- 
munities adjoining  New  York.  The  pending  investiga- 
tion, however,  has  only  to  do  with  the  electric  rate  in  the 
localities  served  by  the  company  within  the  city  of  New 
York,  which  is  as  far  as  the  jurisdiction  of  the  Public 
Service  Commission  for  the  First  District  extends. 

The  contemplated  hearings  follow  a  long  series  of  con- 
ferences between  Commissioner  Whitney  and  officials  of 
the  company  in  which  effort  was  made  to  secure  vol- 
untary reductions  in  both  gas  and  electric  rates  on  the 
part  of  the  company.  These  conferences  failing  of  the 
desired  result,  however,  the  commission  ordered  the 
hearing  in  respect  of  the  rate  mentioned. 

The  commission  on  Dec.  4  began  hearings  as  to  the 
rates  charged  for  electricity  by  the  New  York  &  Queens 
County  Electric  Light  &  Power  Company,  the  only  other 
company  furnishing  electric  current  in  Queens  Bor- 
ough. Reductions  have  been  brought  about  in  the 
schedules  of  the  three  other  companies  serving  Greater 
New  York  City. 


VALUE  OF  HOLDING  COMPANY 

TO  LOCAL  UTILITY  QUESTIONED 

Illinois    Commission   in    a    Recent    Decision    Speaks 

Plainly  Regarding  Increased  Compensation 

for   Services    Rendered 

The  recent  order  of  the  State  Public  Utilities  Com- 
mission of  Illinois,  in  the  case  City  of  Lincoln  vs.  Lin- 
coln Water  &  Light  Company  (2496),  exhaustively 
treats  of  several  important  phases  of  the  valuation  of 
public  utility  property  for  rate-making  purposes.  The 
primary  question  involved  is  what  are  the  fair  and  rea- 
sonable rates  of  charge  for  electric  and  water  service  in 
Lincoln,  111. — a  city  of  approximately  10,000  population. 
Although  the  aggregate  amount  of  the  valuation  is  rel- 
atively small  ($325,000),  Commissioner  Walter  A. 
Shaw,  in  the  opinion  rendered,  has  delved  into  the  divers 
theories  and  principles  underlying  scientific  rate-mak- 
ing, and  the  opinion  is  plain-spoken  in  its  admonitions 
to  utilities  to  play  fairly  and  to  meet  squarely  the  mod- 
ern situation  of  State  regulation  of  public  utility  prop- 
erty. 

After  discussing  the  separate  topics  of  overhead  ex- 
penses, bond  discount,  working  capital,  depreciation, 
rate  of  return,  etc..  Commissioner  Shaw  dwells  at  length 
upon  the  operating  expenses,  procedure  expenses,  and 
form  of  the  rate  schedules. 

The  decision,  while  admitting  the  value  of  the  serv- 
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ices  of   a   holding  company   is   skeptical   regarding   its 
worth  in  the  present  case,  and  is  frank  in  so  stating. 

It  appears  that  the  Lincoln  Water  &  Light  Company 
is  a  subsidiary  of  an  Eastern  holding  company,  to  which 
$2,000  has  been  paid  annually  for  the  holding  company's 
services.  In  submitting  its  normal  operating  expenses, 
the  utility  claimed  that  the  charge  made  by  the  holding 
-company  should  be  increased  to  $3,500  annually.  The 
■commission  disallowed  the  increase. 

Shall  Investors  Bear  Portion  of  Expenses? 

The  commission  says:  "The  charge  of  $2,000  in  no 
manner  can  be  considered  in  the  light  of  a  strictly  good- 
faith  trade  between  a  willing  buyer  and  a  willing  seller; 
instead  it  is  an  unregulated  price,  as  high  as  the  traffic 
will  bear,  as  it  were,  dictated  by  the  party  most  bene- 
fited— the  holding  company.  The  expenses  of  the  hold- 
ing company,  however,  are  real  and  must  be  met;  but 
shall  these  expenses  be  assessed  in  full  as  an  operating 
charge  against  the  public  of  the  city  of  Lincoln,  or  should 
a  portion  thereof  be  borne  by  the  investors  who  reap 
their  gains  from  the  profits  of  constituent  companies? 

"In  general,  money  seeking  investment  entails  its  cost 
just  as  surely  as  do  projects  seeking  money.  The  organi- 
zation of  a  typical  holding  company  (and  for  purposes 
herein  it  will  be  assumed  that  it  be  a  modern  holding 
company,  engaged  in  lawful  and  proper  pursuits)  em- 
braces auditors  to  conduct  accounting  investigations  of 
subsidiaries,  engineers  to  plan  extensions  and  better- 
ments, efficiency  experts  to  point  out  operating  improve- 
ments and  refinements,  purchasing  agents  to  buy  sup- 
plies in  large  quantities  at  the  market's  best,  attorneys  to 
protect  legal  rights,  financiers  to  arrange  for  the  always- 
needed  capital  requirements  of  the  constituents,  and 
other  similar  and  allied  departments. 

Dividing  All  Expenses  Among  Properties 
Unreasonable 

"Undoubtedly,  a  local  utility  will  receive  several  bene- 
fits in  a  course  of  years  from  a  well  conducted  holding 
•company,  and  the  public  of  that  local  community  should 
be  willing  to  sustain  payments  to  a  holding  company 
whenever  the  holding  company  renders  real  service  and 
gives  value  received  in  the  amount  charged  to  the  com- 
munity; but  it  is  nevertheless  a  fundamental  fact  that 
the  organization  of  the  holding  company  is  primarily 
for  the  protection  of  the  financial  interests  involved — 
to  render  more  secure  the  holding  company's  invest- 
ments, to  enhance  the  earnings  of  the  subsidiaries  for 
the  benefit  of  the  holding  company,  and  to  investigate 
and  report  upon,  not  only  the  existing  subsidiaries,  but 
also  contemplated  new  subsidiaries,  all  for  the  ultimate 
benefit  of  the  holding  company.  The  public  of  a  city 
served  by  a  subsidiary  is  not  particularly  benefited, 
either  directly  or  indirectly,  by  several  of  the  holding 
company's  expenditures,  and,  in  general,  there  can  be 
no  logical  reason  for  apportioning  all  of  a  typical  hold- 
ing company's  expenses  among  the  constituents. 

"In  the  case  at  bar,  the  holding  company's  expendi- 
tures have  not  been  presented,  and  there  is  no  method 
of  ascertaining  from  the  record  what  portion  of  its 
expenses  are  charged  to  its  constituents,  nor  of  deter- 
mining what  is  the  system  of  apportioning  the  same 
among  the  various  subsidiaries.  Viewing  the  situa- 
tion, however,  from  the  benefits  which  may  accrue  to 
the  citizens  of  the  city  of  Lincoln,  it  is  the  opinion  of 
the  commission  that  $2,000  annually  is  a  sufficient  and 
adequate  operating  charge  to  be  borne  by  the  public, 
under  the  operating  conditions  and  service  consumptions 
existing  at  the  date  of  the  valuation.  It  is  believ(d, 
moreover,  that  the  respondent's  present  managerial  sal- 
ary coupled  with  present  office  salaries  plus  the  said  al- 
lowance of  $2,000  to  the  holding  company  would  ordi- 


narily be  quite  adequate,  if  carefully  and  reasonably  re- 
distributed, to  provide  for  an  excellent  and  full  local 
organization  in  the  city  of  Lincoln,  were  the  respondent 
severed  from  its  parent. 

"It  is  not  to  be  overlooked  that  much  of  the  service 
customarily  rendered  by  holding  company  is  such  as 
would  be  properly  chargeable  to  the  capital  account. 
Preliminary  and  legal  expense,  as  well  as  engineering, 
may  be  performed  by  the  holding  company,  and  such  ex- 
penses are  reflected  in  the  overhead  allowances  made  by 
the  appraisers.  The  charge  to  operation  of  $2,000 
should  not  be  expected  to  compensate  the  holding  com- 
pany for  charges  which  with  accurate  bookkeeping 
would  be  taken  up  on  the  respondent's  capital  accounts; 
such  compensation  is  inherently  contained  in  the  valua- 
tion fixed  herein.  The  said  allowance  of  $2,000  must 
be  regarded  as  compensation  for  operating  services 
only;  and  for  such  services  the  commission  believes 
the  said  sum  to  be  quite  fair  and  adequate,  particularly 
in  view  of  the  record  herein,  which  discloses  that  the 
respondent's  operation  and  management  are  not  so 
superior  to  the  average  run  of  isolated  independent 
utilities  as  to  warrant  large  service  fees  to  the  holding 
company." 


AUDIBLE  RECEPTION  OF 

CABLE  MESSAGES  POSSIBLE 

War    Deoartment    Announces    the    Discovery    as    a 

Result  of  Experiments  Which  Have  Been 

Made  on  Pacific  Coast 

The  War  Department  has  announced  as  the  result  of 
a  number  of  experiments  performed  under  working  con- 
ditions on  the  Pacific  Coast  under  the  direction  of 
Lieut-Col.  George  0.  Squier,  U.  S.  A.,  the  discovery  of 
a  means  whereby  cable  communication  may  be  received 
by  ear  instead  of  by  eye  as  at  present.  TTie  official  an- 
nouncement regarding  the  invention  follows  in  part: 

"The  prelminary  experiments,  which  have  been  in 
progress  for  some  months,  were  made  at  the  govern- 
ment radio  laboratories,  and  the  actual  tests  on  an  ocean 
cable  have  been  completed  recently.  The  improvement 
consists  essentially  in  the  adaptation  of  the  'ticker'  and 
audion  types  of  instrument  used  for  receiving  the  sig- 
nals in  radio  telegraphy. 

"The  tests  have  been  made  on  the  Government  Signal 
Corps  cable  from  Sitka,  Ala.ska,  to  Seattle,  Wash.,  and 
the  receiving  apparatus  was  installed  in  the  Seattle 
office.  This  cable  is  1086  miles  in  length  and  has  a 
K.  R.  approximately  equivalent  to  one  of  the  Atlantic 
cables. 

"The  actual  receiver  is  an  ordinary  telephone.  The 
feeble  current  received  is  normally  inaudible  in  the  tele- 
phone. It  is  broken  up  by  means  of  a  slipping  contact 
'ticker'  and  rendered  audible.  In  order  to  secure  greater 
sensibility,  a  tuned  audion  amplifier  is  used  in  connec- 
tion with  the  ticker.  The  sensitiveness  of  this  appa 
ratus  is  so  great  that  less  than  one-twentieth  of  the  volt- 
age  necessary  for  operating  the  siphon  recorder  is  suffi- 
cient to  give  good  traffic  signals. 

"The  significance  of  this  development  may  be  realized 
wlien  we  remember  that  at  present  all  the  traffic  for 
ocean  cables  has  to  be  translated  into  an  entirely  dif- 
ferent code  at  each  end  and  that  highly  paid  cable  read- 
ers are  required  to  decipher  these  messages.  The  pres- 
ent discovery  brings  the  operation  of  ocean  cables  in 
line  with  land  line  telegraphy  as  well  as  radio  teleg- 
raphy. The  increased  sensitiveness  obtained  by  this 
method  guarantees  the  operation  of  ocean  cables  under 
conditions  when  they  would  be  totally  interrupted  as  at 
present  used  and  forecasts  radical  improvements  in  the 
world  engineering  practice  of  cable  telegraphy." 
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INSTITUTE  CONSIDERS  RATING 

OF  OIL  CIRCUIT  BREAKERS 

Manufacturing  Companies  Review  Their  Practices  at 

the  Bo£.ton  Meeting,  but  Operators  Contribute 

Little   to   the    Discussion 

The  327th  meeting  of  the  American  Institute  of  Elec- 
trical Engineers  was  held  at  Boston,  Mass.,  on  Dec.  8, 
the  program  combining  visits  to  local  electrical  instal- 
lations in  the  morning,  a  technical  session  in  the  after- 
noon, and  in  the  evening,  the  presentation  of  the  John 
Fritz  Medal  to  Dr.  Elihu  Thomson  by  the  Board  of 
Award,  at  a  meeting  of  engineers,  scientists  and  guests 


TRACED  FROM  OSCILLOGRAPH  RECORD  60-CYCLE,  .3-PHASE  SHORT- 
CIRCUIT    142,600    KVA.    SYNCHRONOUS    CONNECTED    LOAD 

in  the  central  lecture  hall  of  the  Massachusetts  Insti- 
tute of  Technology,  Cambridge. 

Papers  on  the  rating  of  oil  circuit  breakers  were  read 
at  the  afternoon  session  by  S.  Q.  Hayes  of  the  Westing- 
house  Electric  &  Manufacturing  Company  and  E.  M. 
Hewlett  of  the  General  Electric  Company.  Mr.  Hayes 
reviewed  the  phenomena  occurring  in  circuit-breaker 
operation,  discussed  the  different  ratings  in  modern 
practice,  and  recommended  that  an  oil  switch  should  be 
given  a  rating  on  the  basis  of  the  maximum  safe  rup- 
turing capacity  it  can  handle,  and  that  a  breaker  after 
opening  a  short-circuit  up  to  its  rating  should  be  im- 
mediately reclosable,  and  able  again  to  open  up  a  similar 
short-circuit.  The  author  held  that  a  breaker  should  be 
capable  of  opening  three  successive  short-circuits  be- 
fore the  contacts  need  to  be  repaired  or  the  oil  replaced, 
such  short-circuits  being  as  close  as  two  minutes  apart. 

With  alternating-current  coils  energizing  the  mech- 
anism direct  from  the  current  transformers,  laige 
capacity  breakers  can  be  made  to  open  in  about  0.2  sec- 
onds. With  the  usual  shunt  trip  relays  the  time  of  open- 
ing is  from  about  0.3  to  0.5  seconds.  As  most  genera- 
tors reach  the  condition  of  continuous  short-circuit  cur- 
rent in  not  over  0.8  seconds,  it  is  figured  that  a  definite 
time  limit  of  two  seconds  or  less  secured  through  a  relay 
is  equivalent  to  non-automatic  service,  in  respect  to  rup- 
turing requirements.  In  the  case  of  unsymmetrical 
waves,  it  does  not  appear  that  the  strain  of  dpening  is 
appreciably  different  from  that  of  symmetrical  waves. 
On  the  assumption  that  the  strength  of  the  breaker  tops, 
insulators  and  fittings  may  have  been  properly  propor- 
tioned to  the  tank  strength  and  that  the  speed  of  open- 
ing is  satisfactory,  the  rupturing  capacity  of  an  oil 
breaker  may  be  considered  as  a  function  of  the  tank 
dimensions. 

A  recent  test  illustrated  in  the  accompanying  oscillo- 
graphic curves  was  made  with  a  total  of  142,620  kva.  in 
synchronous  apparatus  connected  to  a  60-cycle,  24,500- 
volt  bus.  In  this  test  there  were  successfully  interrupted 
short-circuits  having  a  peak  value  of  950,000  kva.  and 
root  mean  square  value  of  475,000  kva.  at  the  time  the 
contacts  opened,  both  symmetrical  values  at  24,500  volts, 
representing  the  largest  amount  of  power  ever  used  on 
such  a  test.    The  unsymmetrical  value  of  the  initial  wave 


of  the  short-circuit  was  50  per  cent  greater,  represent- 
ing 1,425,000  kva.  The  short-circuit  continued  for  6 
cycles  before  the  contacts  parted  and  continued  for  3 
cycles  through  the  arc.  The  only  external  effect  was  a 
small  amount  of  oil  forced  out  through  a  defective  joint 
between  the  tanks  and  the  frame. 

Mr.  Hewlett  emphasized  the  difficulty  of  obtaining 
systematic  service  tests.  He  pointed  out  the  influence 
of  other  conditions  than  current  value  upon  breaker  op- 
eration as  equipment  increases  in  size  and  voltage  rat- 
ing, such  as  power  factor,  impedance,  physical  dimen- 
sions of  conducting  parts.  The  desirability  of  specify- 
ing requirements  more  carefully  was  brought  out,  some 
users  requiring  merely  the  protection  of  more  costly 
machinery,  while  others  demand  repeated  operation  of 
the  breaker  itself  without  adjustment  or  repairs.  A 
kilowatt  limit  rating  seems  well  adapted  to  smaller  sys- 
tem and  industrial  substation  breakers,  but  in  general 
the  author  favored  rating  breakers  on  the  basis  of  cur- 
rent in  the  arc  and  operating  system  voltage. 

Chester  Lichtenberger,  Schenectady,  N.  Y.,  in  a  writ- 
ten discussion,  stated  that  if  the  breaker  rating  is  to  be 
separated  from  its  application,  a  value  of  the  pressure 
should  be  adopted  which  is  independent  of  the  system 
characteristics. 

N.  L.  Pollard,  Newark,  N.  J.,  said  that  the  operating 
man  needs  a  breaker  which  will  stand  rupturing  a  cir- 
cuit without  injury.  George  A.  Burnham,  Boston,  said 
that  the  rating  of  breakers  in  amperes  per  phase  at 
normal  working  voltage  is  preferable  to  a  rating  involv- 
ing the  term  "current  in  the  arc."  K.  C.  Randall,  Pitts- 
burgh, Pa.,  suggested  that  circuit  breakers  will  be  less 
cumbersome  when  the  relation  between  detailed  design 
and  rating  is  better  understood.  L.  E.  Imlay,  Niagara 
Falls,  N.  Y.,  said  that  more  trouble  had  been  experi- 
enced with  low-voltage  than  with  high-voltage  breakers. 
H.  R.  Summerhayes,  Schenectady,  N.  Y.,  pointed  out 
that  with  greater  space  allowance,  low-voltage  break- 
ers can  be  made  as  satisfactory  as  the  high-voltage 
equipments.  P.  M.  Lincoln,  Pittsburgh,  favored  rat- 
ing on  the  basis  of  final  rupturing  instead  of  carrying 
capacity.  Prof.  C.  A.  Adams,  Cambridge,  Mass.,  advo- 
cated a  definite  rating  for  each  breaker  independent  of 
the  system.  Others  who  spoke  briefly  were  John  Har- 
per, Niagara  Falls,  N.  Y. ;  H.  W.  Buck,  New  York;  C. 
M.  Green,  Lynn ;  and  J.  B.  Taylor,  New  York. 


LONG  SAULT  DEVELOPMENT 

LOSES  IN  SUPREME  COURT 

Upholds  Court  of  Appeals  in  Decision  That  Legis- 
lature Had  No  Power  to  Grant  Right  to 
and   Under   Navigable   Stream 

The  United  States  Supreme  Court,  with  Justices  Mc- 
Kenna  and  Pitney  dissenting,  held  on  Dec.  11  that  the 
decision  of  the  Court  of  Appeals  in  the  Long  Sault  De- 
velopment Company's  case  presented  no  question  for 
decision  under  the  Federal  Constitution,  and  for  want 
of  jurisdiction  dismissed  the  writ  of  error.  This  action 
was  brought  by  the  Long  Sault  Development  Company, 
to  which  the  Legislature  of  New  York,  in  1907,  as 
stated  in  the  Nov.  4  issue  of  the  Electrial  World  on 
page  892,  granted  rights  to  the  use  of  the  bed  of  the  St. 
I-jiwrence  River,  subject  to  approval  by  Congress, 
against  John  J.  Kennedy  and  later  against  Homer  D. 
Call,  as  treasurer  of  the  State. 

The  Court  of  Appeals  held  that  the  Legislature  had 
no  power  to  grant  to  the  development  company  the  right 
to  the  land  under  a  navigable  stream  to  which  the  peo- 
ple of  the  State  had  a  right  of  ownership  for  any  possi- 
ble public  use. 
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TERRIFIC  INCREASE  IN 

JOBBERS  OVERHEAD  COST 

Uncertainty  of  Future  Market  Reflected  in  Remarks 

at  Meeting  of  Central  Division  of  Electrical 

Supply  Jobbers'  Association 

On  account  of  the  fact  that  Middle-Western  jobbers 
have  been  so  exceedingly  busy  in  the  last  six  months,  no 
one  was  called  upon  to  prepare  a  paper  for  presenta- 
tion at  the  meeting  of  the  central  division  of  the  Elec- 
trical Supply  Jobbers'  Association  at  Chicago  on  Dec. 
12.  At  the  opening  of  the  meeting  Franklin  Overbaugh, 
general  secretary  of  the  association,  told  of  the  work  of 
the  executive  committee  at  a  recent  meeting.  In  a 
short  analysis  of  the  present  business  situation  A.  J. 
Selzer  of  Chicago  pointed  out  that  the  jobbers'  over- 
head expense  is  increasing  at  a  terriffc  rate.  He  said 
the  jobbers  should  realize  this  situation  and  should  so 
adjust  their  prices  as  to  end  the  year  with  a  net  profit 
at  least  as  great  as  is  obtained  in  normal  years. 

The  uncertainty  of  the  future  market  was  reflected  in 
the  statement  of  several  jobbers  who  said  they  were 
taking  no  orders  for  future  delivery  unless  they  were 
certain  they  could  get  the  goods  ordered  from  the  fac- 
tory at  the  then  existing  quotations. 


A.  E.  W.  LOCAL  ACTIVITIES 

Reports    Received    from    Many    Communities    Show 
Celebration  to  Have  Been  Largely  Educational 

In  cities  and  towns  of  every  size  the  week  of  Dec.  2 
to  Dec.  9  was  celebrated  as  America's  Electrical  Week. 
For  the  most  part  the  local  observance  of  the  week  was 
devoted  to  an  electric  show  or  a  display  of  electric  goods 
with  considerable  space  in  the  local  press  devoted  to 
electricity.  While  the  scope  of  the  celebration  was 
enlarged  to  include  hundreds  of  communities  which  did 
not  observe  the  event  last  year,  the  character  of  the 
celebration  varied  somewhat  from  the  spectacular  to  the 
educational.  It  was  noted  that  many  of  the  outdoor 
pageants  and  parades  were  missing  this  year,  the  efforts 
of  the  local  electrical  interests,  in  many  instances,  being 
centered  on  educational  propaganda  in  the  schools,  civic 
organizations,  women's  clubs  and  business  organi- 
zations. 

Reports  have  been  received  from  a  number  of  the 
towns  in  which  the  week  was  observed  as  follows: 

Chicago,  III. — The  celebration  was  for  the  most  part 
educational.  The  Commonwealth  Edison  Company  dis- 
tributed $1,000  in  prizes  to  Chicago  high  school  students 
for  essays  on  "The  Comforts  and  Conveniences  of  Elec- 
tricity, in  the  Home."  Contractors  were  awarded  cash 
prizes  for  the  highest  total  of  contracts  for  wiring  old 
and  new  residences  under  a  co-operative  plan. 

Louisville,  Ky. — More  than  52,000  persons  attended 
the  Electrical  Exposition  in  the  Louisville  Armory 
under  the  management  of  the  Jovian  League  of  Louis- 
ville. While  the  show  last  year  was  a  record  breaker, 
the  attendance  and  the  interest  in  the  show  this  year, 
it  is  reported,  excelled  the  high  marks  of  last  year. 

Oklahoma  City,  Okla.— The  Oklahoma  Gas  &  Elec- 
tric Company  used  a  three-story  business  building  for 
an  electric  show  held  in  conjunction  with  dealers  and 
contractors.  Electrical  appliances  occupied  the  first 
floor,  while  the  second  and  third  floors  were  given  over 
to  vaudeville  and  motion  pictures,  all  electrical  films. 

Hot  Springs,  Ark. — Electrical  and  Mardi  Gras  Week 
were  celebrated  together.  Each  night  of  the  week  was 
given  over  to  a  special  event,  among  which  was  a  parade 
of  all  the  electrical  trade  of  the  city,  featured  by  floats 
telling  the  story  of  the  city's  progress. 


Wichita,  Kan. — An  electrical  show  was  held  in  the 
Forum,  the  outside  of  which  was  flood-lighted.  Fifty 
electrical  appliances  valued  at  more  than  $500  were 
given  away  in  prizes. 

Charleston,  S.  C— Electrical  dealers  made  displays 
and  agreed  on  special  prices  with  the  result  that  large 
sales  were  reported  by  all.  Full-page  advertisements 
were  run  in  the  daily  newspapers  and  local  dealers  en- 
tered window-dressing  contests. 

Peoria,  III. — The  week  was  celebrated  by  a  show  in 
the  City  Coliseum,  in  charge  of  the  Peoria  Electric 
Club.  The  show  was  opened  Vjy  a  parade  and  the  at- 
tendance was  more  than  25,000. 

Dubuque,  Iowa. — Although  Dul)uque  held  a  "Pros- 
perity Exhibit  and  Carnival"  during  the  first  week  of 
October,  the  Dubuque  Electric  Company  and  other  elec- 
trical interests  co-operated  in  Ijooming  Electrical  Week. 
Efforts  w.ra  largely  centered   in  winding  up  a  house- 


FLCOR  VIEW  OF  LOUISVILLE  SHOW 

wiring  drive,  which  brought  in  243  house-wiring  con- 
tracts. Full  pages  of  advertising,  bought  by  the  central 
station  and  five  local  contractors,  announced  the  week 
and  did  much  to  bring  about  unusual  success  of  the 
house-wiring  campaign. 

Har)  isburg,  Pa. — A  co-operative  sales  plan  by  the 
Harrisburg  Light  &  Power  Company  and  two  leading 
local  dealers  resulted  in  the  sale  of  $532  worth  of  home 
appliances.  Each  day  of  the  week  was  given  over  to  the 
sale  of  one  particular  article,  the  irons  on  Monday 
being  the  leader,  although  the  cleaners  on  Friday 
brought  in  the  largest  total  of  cash  returns. 

Tulsa,  Okla. — The  electrical  show  opened  with  an 
attendance  of  more  than  1500  persons.  The  week 
brought  into  the  exposition  more  than  15,000  persons, 
this  being  one-fourth  of  Tulsa's  entire  population.  Page 
advertisements  in  the  newspapers  and  a  liberal  use  of 
America's  Electrical  Week  posters  and  banners  directed 
attention  to  the  show.  Every  booth  in  the  show  was 
occupied. 

St.  Paul,  Minn. — All  of  the  electrical  interests  partici- 
pated in  electrical  pages,  special  window  displays  and 
salesroom  demonstrations.  Department  store  windows 
were  given  over  to  electrical  exhibits.  Many  thousands 
of  booklets  were  mailed  to  users  describing  the  advjin- 
tages  of  electrical  appliances. 

Pittsburgh,  Pa. — An  electric  show  uniciue  in  charac- 
ter of  display — the  exhibits  grouped  according  to  uses, 
rather  than  under  the  names  of  the  manufacturers — 
was  held  in  the  ballroom  of  the  William  Penn  Hotel. 
An  electrically  operated  violin,  an  electric  fountain  and 
a    spectacular    demonstration    of    electricity    under   rx- 
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treniely  high  voltage  were  made.  Admi.s.sion  was  by  in- 
vitation. On  Thursday  night,  Dec.  7,  the  Pittsburgh 
Jovian  League  held  an  electrical  novelty  dance  in  the 
Fort  Pitt  Hotel.  The  annual  banquet  of  the  Pittsburgh 
scH;tion,  American  Institute  of  Electrical  Engineers,  was 
held  in  the  Fort  Pitt  Hotel,  Saturday. 

Trenton,  N.  ,/. — An  electrical  show  was  held  in  the 
Masonic  Temple,  under  the  auspices  of  the  Trenton 
Electrical  Company.  The  attendance  was  to  full  ca- 
pacity every  night  and  the  sales  made  by  the  exhibitors 
were  far  in  excess  of  anticipation. 

Pueblo,  Col. — The  Arkansas  Valley  Railway,  Light  & 
Power  Company  held  an  electrical  show  on  the  ground 
floor  of  its  new  office  building.  Novel  indoor  and  out- 
door features  advertised  the  show,  one  of  the  street 
features  being  a  talking  lamppost  located  on  Main 
Street,  across  from  the  show.  This  machine  was  con- 
nected with  a  phonograph  in  the  company's  office  and 
selections  from  grand  opera,  political  speeches  and  lec- 
tures on  electricity  were  heard  by  crowds  in  the  street. 
A  very  large  number  of  sales  is  reported. 

Neiv  Haven,  Conn. — Charles  F.  Scott,  professor  of 
electrical  engineering,  opened  the  Yale  University 
Laboratory  for  a  public  exhibit  of  electrical  appliances. 

Washington,  D.  C. — Thousands  of  people  lined  both 
sides  of  Pennsylvania  Avenue  and  watched  a  procession 
of  more  than  300  automobiles,  each  elaborately  deco- 
rated and  brilliantly  illuminated  with  electricity,  pass 
down  the  streets.  Prizes  had  been  oflfered  for  cars 
making  the  best  appearance  in  the  parade.  An  electric 
show  was  held  during  the  week,  at  which  the  attendance 
was  record  breaking. 

Philadelphia,  Pa. — Transcontinental  telephone  talks 
between  officials  of  local  electrical  concerns  and  those 
on  the  Western  coast,  elaborate  lighting  displays 
throughout  the  city  and  illumination  of  the  City  Hall 
tower  and  various  city  high  schools  were  features  of 
the  celebration  in  Philadelphia.  Along  Market,  Chest- 
nut and  Walnut  Streets  show  windows  were  brilliant 
with  electrical  decorations.  Silver  cups  were  awarded 
by  the  Philadelphia  Electric  Company  to  the  firm  show- 
ing the  best  electrically  lighted  windows.  This  com- 
pany's power  plant  at  Twenty-eighth  and  Christian 
Streets  was  thrown  open  to  visitors  for  the  first  time. 

Pacific  Coast  Celebration 

Seattle,  W^as^.— The  electrical  show  included  twenty- 
five  exhibits,  and  covered  over  three  times  the  floor 
space  required  last  year.  The  exhibitors  report  that  the 
attendance  was  greatly  increased  over  that  of  last  year, 
and  the  visitors  showed  a  much  keener  and  more  intelli- 
gent interest  in  the  electrical  equipment  on  display. 
Of  prime  interest  to  the  visitors  at  the  show  was  the 
cooking  and  heating  apparatus,  particularly  the  new 
electric  ranges. 

Portland,  Ore. — During  the  show  in  Portland,  the 
Portland  Railway,  Light  &  Power  Company  and  the 
Northwestern  Electric  Company  threw  open  their  city 
plants  and  substations  for  public  inspection.  During 
the  week  the  Northwestern  Electric  Company  produced 
the  illuminating  steam  curtain  on  the  roof  of  the  Pit- 
tock  Block,  a  feature  of  last  year's  celebration.  Colored 
electric  flood-lights  totaling  20,000  cp.  were  used  in 
producing  the  gorgeous  rainbow  effects.  One  of  the 
features  of  the  show  in  Portland  was  the  huge  Christ- 
mas tree,  erected  on  a  busy  street  corner,  attractively 
illuminated  with  multi-colored  incandescent  lights.  All 
of  the  large  cities  of  the  State,  including  Tacoma,  Spo- 
kane, Everett,  Bellingham,  celebrated  the  week  in  shows, 
electrical  decorations  and  displays,  featuring  the  latest 
electrical  appliances  and  equipment. 

San  Francisco,  Cal. — In  order  to  stimulate  the  great- 
est possible  interest  in  electrical  matters  during  Elec- 


trical Week,  an  electrical  show  was  held.  One  evening 
was  given  over  to  each  electrical  organization.  A 
total  of  about  25,000  visitors,  it  is  estimated  by  the 
committee,  attended,  this  number  being  about  three 
times  as  many  as  had  been  expected.  As  a  result  of 
this  general  response  to  the  publicity  campaign,  the 
committee  has  formulated  ideas  for  more  effective 
handling  of  large  crowds  at  next  year's  show. 

Los   Angeles,  Cal. — A   general  advertising  campaign 
was  the  means  used  to  bring  Electrical  Week  to  public 


GENERAL    VIEW    OF    WICHITA    SHOW 

notice.  Individual  firms  carried  special  newspaper  ad- 
vertising. Department  and  housefurnishing  stores  ar- 
ranged window  decorations  featuring  electrical  goods 
and  electrical  stores  and  central  stations  kept  the  Elec- 
trical Week  poster  prominent  in  the  public  eye  by  using 
it  on  billboards,   street  cars  and  delivery  automobiles. 

The  Week  in  New  England 

So  busy  are  the  central  stations  of  New  England  this 
year  that  the  inauguration  of  National  Electrical  Week 
has  in  many  cases  seemed  like  the  heightening  of  an 
already  intensified  output  of  energy  and  appliances. 
The  pace  has  been  let  out  a  few  notches,  extra  illumina- 
tion and  advertising  have  been  pressed  into  service,  and 
the  rapid  approach  of  the  Christmas  season  has  been 
generally  utilized  as  a  timely  opportunity  for  sales  in- 
crease. The  use  of  the  Society  for  Electrical  Devel- 
opment's posters  was  well-nigh  universal  among  the  pro- 
gressive companies,  and  distinctive  newspaper  adver- 
tising, street  car  cards,  window  displays  of  taste  and 
brilliance,  the  special  labeling  of  delivery  trucks  and 
circularization  of  customers  were  features  of  the  week. 
Reductions  running  in  some  cases  as  high  as  25  per 
cent  of  the  regular  price  of  appliances  were  in  vogue 
and  even  in  cities  where  the  rush  of  regular  business 
preclude  elaborate  demonstrations,  central  stations, 
contractors  and  jobbers  co-operated  in  the  publication 
of  full  electrical  pages  in  the  local  dailies.  A  vigorous- 
ly staged  electrical  show  is  on  at  Pittsfield,  Mass.,  the 
opening  lecture  being  given  Dec.  4  by  W.  A.  Whittlesey, 
manager  of  the  Pittsfield  Electric  Company  on  "The 
Distribution  of  Energy  In  and  About  Pittsfield."  At 
Worcester,  Mass.,  the  New  England  Power  Company 
(hydroelectric)  and  Worcester  Electric  Light  Company 
joined  hands  with  local  contractors  to  produce  an  effec- 
tive electrical  advertising  page;  the  Boston  Edison  Com- 
pany, Brooklyn  Edison  Company  and  others  too  numer- 
ous to  mention  are  temporarily  offering  appliances  at 
reduced  rates,  and  in  general  an  active  interest  is  being 
taken  by  the  electrical  trade  of  New  England  in  the 
opportunities  of  this  period  and  their  significance  for 
the  days  immediately  ahead. 
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Outdoor  High-Tension  Arrangements 
and  Construction 

Transformer   Cooling   Problems,    Remote   Control  of  Outdoor   Switches,  Arrangement  of 
Lightning  Arresters  and  Developments  in  Air-Break  Switches 

By  M.  M.  Samuels 


WHILE  the  development  of  indoor  apparatus  has 
advanced  to  such  a  point  that  there  is  some  uni- 
formity in  the  appearance  and  arrangement  of 
equipment  used  for  similar  purposes,  not  so  much  can 
be  said  of  outdoor  apparatus  such  as  transformers, 
svv^itches,  measuring  and  protective  devices  and  the  like. 
Safe  and  effective  forms  have  been  worked  out,  but  so 
many  different  ideas  are  being  developed  that  nearly 
every  new  piece  of  outdoor  apparatus  is  different  from 
preceding  types  intended  for  the  same  purpose.  In 
what  follows  here  some  of  the  features  of  apparatus 
that  have  been  successfully  used  are  outlined  and  the 
difficulties  which  are  often  encountered  in  arranging 
and  constructing  outdoor  stations  pointed  out. 

The  advisability  of  arranging  apparatus  outdoors 
without  housing  must  still  be  decided  in  each  indi- 
vidual case  on  its  merits.     In  many  cases  the  saving 


Small  outdoor  transformers  have  been  in  use  on  pole 
tops  for  several  years,  but  the  station  type  transformer 
for  outdoor  use  is  a  recent  development.  The  prin- 
cipal difficulty  in  equipping  transformers  for  outdoor 
service  was  that  of  providing  suitable  terminals.  This 
difficulty  may  now  be  considered  practically  overcome, 
since  terminal  troubles  are  being  seldom  reported. 
Cooling  methods  have  not  progressed  so  far,  however, 
but  that  there  is  still  a  good  field  for  development  in 
this  direction.  In  indoor  stations  the  cooling  of  high- 
rated  transformers  is  being  accomplished  by  circulat- 
ing water  through  the  transformer  oil. 

For  outdoor  transformers,  however,  water  cooling  is 
not  always  practical,  since  units  are  often  located 
where  water  is  either  not  available  at  all  or  where 
it  can  be  obtained  only  at  considerable  cost.  Even 
when  cooling  water  is  obtainable  at  outdoor  stations 


FIGS.   1   AND  2 — OUTDOOR  INSTALLATIONS  OF  CORRUGATED-CASE   AND   RADIATOR-TYPE   SELF-COOLING  TRANSFORMERS 


of  insurance,  and  the  investment  in  a  building  is  offset 
by  the  increased  cost  of  outdoor  apparatus,  while  the 
advantage  of  eliminating  building  entrances  is  lost 
through  the  decreased  safety  of  apparatus  assembled 
outdoors.  However,  the  advantages  of  outdoor  stations 
are  so  great  in  other  cases  that  inclosures  are  not  even 
considered.  While  the  outdoor  substation  is  particu- 
larly adapted  to  Western  and  Southern  conditions,  it 
is  rapidly  gaining  favor  with  manv  transmission  com- 
panies in  the  East.  Even  new  additions  to  indoor  sta- 
tions ara  now  being  placed  partly  outdoor.  This  is 
•especially  true  of  electrolytic  lightning  arresters,  which 
must  be  moved  outdoors  to  make  room  for  machinery 
and  switchboard  equipment,  which  must  be  housed. 


it  is  sometimes  inadvisable  to  install  water-cooled 
transformers  since  there  are  usually  no  attendants 
to  see  that  the  circulation  of  cooling  water  is  main- 
tained and  the  transformers  thus  prevented  from  over- 
heating. If  water-cooled  transformers  were  used 
under  such  conditions  it  would  be  necessary  to  have 
the  oil  switch  trip  coil  actuated  by  the  temperature 
measuring  apparatus  or  by  the  discontinuance  of 
water  circulation.  At  present  this  cannot  be  consid- 
ered as  a  very  reliable  method,  and  even  if  it  were  it 
could  hardly  be  desirable  since  nobody  would  be  present 
to  investigate  and  reniedy  the  causes  of  interruptions 
to  service  when  they  occurred  automatically.  These 
service  limitations  have  brought  about  the  radiator- 
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type  of  self-cooled  tiiinsfoinier,  which  has  several 
radiator-shape  eooliiiK  surfaces  attached  to  the  tank. 
The  latest  types  of  radiator  transformers  have  exajr- 
Korated  corrugations  on  the  tanks  or  a  nunil)er  of 
1.25-in.  or  1.5-in.  iron  pipes  communicating  with  the 
top  and  bottom  of  the  tank  so  convection  is  increased 
and  additional  radiating  surface  afforded. 


tion.  Such  an  inclosure  should  be  large  enough  to 
house  at  least  one  transformer  and  high  enough  to  per- 
mit lifting  out  the  core.  These  houses  should  be 
ecjuipped  with  the  necessary  lifting  devices,  tools  and 
spare  parts,  and  should  be  built  in  or  near  every  large 
outdoor  station,  since  it  is  not  advisable  to  dismantle  a 
transformer  or  an   oil  switch  outdoors  during  a  rain. 


FIGS.  3,  4  AND  5 — 2r),000,  8(),000,  and  60,000-volt  horn-gap  arresters  with  choke  coils,  resistors  and  fuses 


It  is  interesting  to  point  out  that  the  largest  self- 
cooled  transformer  ever  made  has  just  recently  been 
completed.  It  is  of  the  radiator  type  and  has  a  rating  of 
8000  kva.  About  10,400  sq.  ft.  of  cooling  surface  (al- 
most 14  acre)  is  provided  by  specially  designed  radiators 
projecting  radially  from  the  transformer  tank.  Each 
radiator  consists  of  three  rows  of  sixteen  pipes  connected 
by  headers  communicating  with  the  transformer  tank. 

Where  outdoor  substations  are  located  alongside 
power  houses,  however,  water-cooling  has  been  success- 
fully used.  In  such  cases  care  must  be  taken  to  place 
the  water  pipes  below  the  frost  line  in  sawdust. 

Transformers  of  large  rating  should  be  provided  with 
wheels  and  set  on  rails,  so  that  in  case  of  trouble  they 
can  be  rapidly  moved  into  a  shelter  house  for  examina- 


6000 

—  Co 

- 



— 

— 

— 

-^ 

Mill 

— 

^ 

-r 

1 

«                 n            Brass      «    -    »             »       ti 
•  '                 >'            Copper    n   -  Ex.  Hj  Iron  Pipe  Size 



/ 

6000 

/ 

t 

/ 

1 

V 

^ 

/ 

^ 

/ 

^- 

' 

'' 

^ 

■* 

^ 

■ 

^ 

' 

^ 

-^ 

/ 

.^i 

1000 

,-- 

^ 

y 

-' 

y 

'.■ 

' 

} 

/. 

y 

/ 

/ 

'  y 

^,- 

/ 

/ 

/  y 

i/ 

^' 

/      '', 

> 

/ 

, 
/ 

/ 

/ 

. 

'  / 

' 

250 

/ 

y 

; 

/ 



', 

1 

/ 

1 

! 

"- 

{ 

/ 

1/ 

f 

oX 

i 

' 

/ 

^-4 

1 

' 

/ 

/, 

/ 

-> 

/ 

' 

. 

-■ 

■■ 

/ 

1 

/ 

/ 

/, 

\ 

— 

■\h: 

f 

h 

--- 

_ 

> 

- 

150 

/ 



H 

■t 

1 

-- 

-- 

- 

_ 

.._ 

- 

y 

^ 

,u_ 

- 

— 

- 

.- 

-■ 

-- 

\\ 

f 

-y 

-- 

-  — 

- 

- 

— 

— - 

- 

7 

ct 

"■ 

~ 

^ 

^^ 

— 

-^ 

- 

— 

'~ 

/   -7 

/ 

* 

/ 

y 

100 

/- 

, 

/t 

^ 

t 

y 

1 

j^"' 

/'    / 

''> 

y 

'V  t 

,!*' 

,— • 

" 

. 

^ 

^1 

^ 

^ 

' 

\ 

■^--'/in; 

;— ; 

1 

1, 

- 

Ungfh  of  Con^ac-f'-  Copper  Pipe  -  Srfd.  Iron  Pipe  Sije 
n       »        n         Brass    »    -   »       »       "       " 
>»       »         n         Copper    »    -£'  Hy.  "       "       " 

~~" 

''4 

_ 

' 

Ll_ 

z. 

L_ 

;; 

t) 

'■0 

±_ 

'^_ 

~ 

.. 

L_ 

* 

' 

- 

— 

— 

"^       <ij 


Outdoor-type  oil  switches  differ  from  the  indoor  type 
mainly  in  the  construction  of  the  terminals  and  the 
protection  of  the  mechanism.  The  terminal  problem  is 
practically  identical  with  that  encountered  with  trans- 
formers, the  present  tendency  being  to  increase  the 
height  and  diameter  of  the  porcelain  units.  Heavy  con- 
crete foundations  are  gradually  being  eliminated  by 
mounting  oil  switches  on  angle-iron  or  pipe  frame- 
works, this  construction  also  permitting  the  installation 
of  tank-lifting  and  lowering  devices. 


size  of  Pipe  ,  Inches. 

FIG.     6 — carrying     capacities     AND     CONTACT     LENGTHS     FOR        FIG.    7- 
BRASS    AND    COPPER    PIPES 


-ASSEMBLED   VIEW   AND   INTERIOR  ELEMENT   OF    110,000- 
VOLT  ELECTROLYTIC  LIGHTNING  ARRESTER 
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When  outdoor  stations  are  remote  from  power  houses 
the  oil  switches  are  generally  hand  operated  and 
equipped  with  series  or  shunt  trip  coils.  These  are 
usually  operated  by  the  instrument  current  transform- 
ers, but  when  the  latter  are  not  used  bushing  type 
current  transformers  are  sometimes  installed  over  the 
oil  switch  terminals.    When  outdoor  stations  are  located 


FIG.    8 — AUTOMATIC    AIR-BREAK     SWITCH     WITH     TRIP    COIL    IN 
PIPE     MECHANISM 


FIG.    9 — STRAIN    AND    VERTICAL    DISCONNECTING    SWITCHES 

near  a  power  house  the  oil  switches  should  be  elec- 
trically operated,  and  controlled  from  the  switchboard 
in  the  power  house.  As  few  control  wires  as  possible 
should  be  used,  two  usually  being  enough  for  operating 
each  oil  switch  and  its  corresponding  indicating  lamps 
on  the  switchboard.  The  oil-switch  control  leads  should 
be  assembled  with  the  current  and  potential  transformer 
secondaries  in  one  lead-covered  cable,  which  should  be 
run   into   the  power   house   through   underground   con- 


ning arresters  should  be  connected  with  each  lead  of  the 
control  cable  at  the  power  hou.se  and  at  the  substation 
ends.  Usually  it  is  advisable  to  provide  several  spare 
wires  in  the  control  cable  so  they  can  be  substituted  for 
conductors  that  become  unserviceable  or  employed  to 
supply  lighting  service  to  the  outdoor  station.     From 

Air   Break.  Swif-ches 


ELECTRICALLY    OPERATED    AIR-DREAK    SWITCH 


the  cable  entrance  to  the  various  points  of  control,  such 
as  oil  switches,  current  and  potential  transformers, 
transformer  alarms,  etc.,  the  control  circuits  should  be 
carried  underground  in  small  iron  conduits. 

While  it  is  not  within  the  scope  of  this  article  to 
go  into  the  operation  of  lightning  arresters  or  discuss 
the  question  of  whether  they  should  be  placed  out- 
doors or  indoors,  it  may  be  pointed  out  that  when  in- 
stalled outdoors  they  can  be  placed  either  on  the  roof 
or  on  the  ground.     When  lightning  arresters  are  placed 


FIGS.    11,   12   AND   1.3 — DOUBLE-THROW  AIR-BREAK  SWITCH   WITH    DETAILS    OK    CONTACT    DEVICE    IN    OPEN    AND   CLOSED   POSITION 


duits.  For  emergency  use  all  electrically  operated  oil 
switches  should  also  be  equipped  for  hand  operation. 
Under  some  conditions  it  is  advisable  to  control  an 
outdoor  station  entirely  from  a  power  house  several 
miles  away,  in  which  case  all  the  control  leads  can  be 
combined  into  one  cable,  which  can  be  carried  along  the 
pole  line  on  a  messenger  wire.    In  this  case  small  light- 


on  the  roof  the  horn-gap  mechanism  and  the  tank 
transfer  device  should  preferably  be  installed  inside 
the  building  to  facilitate  operation.  Where  climatic 
or  other  conditions  require  that  the  tanks  be  housed, 
but  where  it  would  be  dangerous  to  have  the  horn 
gaps  indoors,  it  may  be  necessary  to  mount  the  horn 
gaps  on  the  roof  even  though  this  arrangement  re- 
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quiies  two  sets  of  line  inlets.     In  this  ease  the  mech- 
anism operating:  the  horn  jraps  may  be  inside. 

The  space  reciuired  for  lightninj;:  arresters  varies, 
in  each  case  being  greater  than  the  space  reciuired 
for  an  oil  switch.  Therefore  it  will  not  be  possible 
to  arrange  a  line  of  lightning  arresters  opposite  a  line 
of  oil  switches  and  keep  each  arrester  centered  with 
its  line  switch  without  wasting  considerable  space. 
However,  considering  the  fact  that  a  line  of  oil 
switches  will  generally  contain  transformer  switches 
which  require  no  arresters,  skillful  designers  should 
be  able  to  arrange  apparatus  so  as  to  obtain  direct 
and  straight  conductor  "runs"  without  offsets  between 


FIG.    14 — COMBINED    AIR-BREAK    SWITCH    AND    ARRESTER 

the  line  and  arresters.  This  is  very  essential.  If  there 
must  be  offsets  in  high-tension  wiring  they  should  be 
made  in  the  "runs"  to  disconnecting  switches,  choke 
coils  and  oil  switches. 

Without  going  into  the  merits  of  inserting  fuses 
between  horn  gaps  and  lightning-arrester  tanks,  the 
writer  desires  to  point  out  that  it  not  only  increases 
the  floor  space  required  for  the  tanks  and  horn  gaps, 
but  also  the  operating  floor  space.  Maximum  areas  that 
may  be  safely  used  for  estimating  purposes  were  given 
in  the  Nov.  18  issue  of  the  Electrical  World  in  tabu- 
lar form.  Twenty-five  per  cent  or  more  can  be  deducted 
if  non-fused  arresters  are  used.  The  grounding  of  light- 
ning arresters  should  be  separated  from  apparatus 
grounds,  and  the  ground  plate  or  ground  pipes  should 
be  installed  with  great  care  and  all  connections  protected 
from  injury.  An  arrester  with  a  poor  ground  cannot 
serve  its  purpose  and  may  cause  considerable  trouble. 

Wire  fences  should  be  installed  around  all  electrolytic 
arresters  when  installed  outdoors,  since  the  tanks  must 
be  considered  "alive"  in  most  cases,  and  because  it  will 
not  be  possible  to  place  the  tanks  above  a  man's  reach. 


FIG.     16 — QUICK-ACTING    DOUBLE-AIR-BREAK    SWITCH    OPERATED 
BY    ROPE 

Disconnecting  switches,  although  of  secondary  impor- 
tance, are  ever  a  source  of  worry  to  station  designers. 
While  the  width  of  operating  aisles  is  of  less  impor- 
tance outdoors,  than  indoors,  the  tendency  should  be  the 
same  as  for  indoor  stations,  i.e.,  to  eliminate  the  switch 


stick,  atid  operate  the  disconnecting  switches  by  pipe 
or  chain  mechanisms.  The  remarks  made  in  a  previous 
article  on  indoor  high-tension  construction  (page  995, 
Nov.  18,  1916)  regarding  indoor  disconnecting  switches 
also  apply  to  outdoor  station  equipment,  since  the  same 
methods  of  construction  may  be  used  in  both  cases. 
However,  when  knife-blade  disconnecting  switches  are 
used  outdoors  they  should  be  mounted  either  in  an 
inverted  position  or  in  a  slanting  position,  as  shown  in 
accompanying  drawings.     For  very  high  voltages  strain- 


FIG.     15 — TRIPLE-POLE    AIR-BREAK     SWITCH     DEAD-ENDING    LINE 

type  disconnecting  switches  are  often  used,  but  in  the 
opinion  of  the  writer  this  method  can  and  should  be 
eliminated.  When  strain  switches  are  used,  large  guide 
horns  should  be  attached  to  the  jaws  of  the  switch  at 
the  clip  end,  to  facilitate  closing  the  switch  properly. 
Switch  hooks  should  be  equipped  with  rain  hoods  and 
easily  attachable  grounding  devices.  A  neat  and  simply 
constructed  outdoor  disconnecting  switch  which  may  be 
used  for  breaking  small  loads  is  shown  herewith. 

Choke  coils  offer  practically  no  obstacle  to  station  de- 
signers, provided  they  are  taken  into  account  when 
estimating  the  required  space,  and  may  therefore  be 
passed  over  at  this  time.  It  may  be  pointed  out,  how- 
ever, that  it  is  possible  to  combine  choke  coils  and  dis- 
connecting switches  thus  saving  an  insulator. 

Developments  in  Air-Break  Switches 
Since  small  industries  are  continually  growing  up 
along  transmission  lines,  the  necessity  of  serving  small 
consumers  directly  from  the  transmission  line  is  becom- 
ing greater.  Oil  switches  are  generally  too  expensive 
for  such  purposes,  so  air-break  switches  must  have  their 
place.  Practically  all  of  them  operate  on  the  same  prin- 
ciple— that  of  breaking  the  load  first  through  regular 
switch  jaws,  and  then  breaking  the  arc  by  means  of 
horns.     Being  designed  usually  for  pole-top  mounting, 
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they  must  be  placed  above  all  other  apparatus.  It  is 
not  possible  to  say  definitely  at  this  time  just  how  large 
currents  air-break  switches  can  be  depended  upon  to 
break,  but  there  are  cases  on  record  where  they  have 
successfully  opened  circuits  carrying  15,000  and  even 
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20,000  kw.  in  emergency  cases.  However,  when  the  ex- 
penditure is  at  all  warranted  oil  switches  should  be  used. 

Several  types  of  air-break  switches  that  have  given 
satisfaction  are  shown  harewich.  Some  air-break 
switches  are  now  being  equipped  with  automatic  over- 
load trips,  the  current  transformers  being  installed  on 
top  of  the  switch  insulators,  and  the  trip  coils  below  in 
the  pipe  mechanism.  This  arrangement  has  a  great  ad- 
vantage over  fuses.  The  next  step  in  the  develop- 
ment of  the  air-break  switch  was  to  provide  for  elec- 
trical operation.  This  has  been  accomplished  in  prac- 
tically the  same  manner  as  with  oil  switches.  Even 
when  distant  control  is  not  required  electrical  operation 
is  sometimes  advisable,  since  it  eliminates  practically 
all  hazard  and  the  use  of  bulky  pipe  mechanisms.  Since 
direct  current  is  seldom  available  at  remote  outdoor 
substations  and  since  alternating-current  magnets  are 
not  very  satisfactory  for  switch  operation,  there  is  no 
reason  why  small  alternating-current  motors  should  not 
be  used  for  operating  the  oil  and  air-break  switches. 

One  of  the  latest  ideas  in  outdoor  switching  is  to 
combine  an  oil  and  horn  air-break  switch,  the  initial 
break  being  made  under  oil  in  bakelite  tubes  and  the 
final  break  outside  in  an  air  gap.  Under  test  this 
.switch  is  said  to  have  easily  handled  the  charging  cur- 
rent of  150  miles  of  line  and  broken  a  short-circuit  on 
a  5000-kw.  generating  station.  From  this  it  appears 
that  great  developments  may  be  expected  along  this  line. 

Electrolytic  arresters  are  too  expensive  for  many 
small  customers'  stations,  so  horn  arresters  are  often 
considered  ample  protection.  Several  types  of  these 
arresters  are  illustrated  herewith.  No  rules  can  be 
made  for  the  arrangement  of  pole-top  apparatus,  since 
the  arrangement  will  depend  upon  the  pole-top  construc- 
tion of  the  transmission  line,  the  available  pole  heights, 
the  available  transformers,  the  ground  space  and  other 


FIG.    19 — COMBINED    OIL    AND    AIR-BREAK    SWITCH 

conditions  which  are  different  in  each  case.  About  the 
only  rule  that  can  be  given  is  to  provide  simple  wiring 
and  make  all  apparatus  accessible.  About  the  same 
principles  should  be  observed  in  wiring  outdoor  sta- 
tions as  were  given  by  the  writer  in  the  Nov.  18  issue 
of  the  Electrical  World  for  indoor  stations. 

Strain  spans  and  loose  suspensions  should  be  avoided 
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as  much  as  possible  by  using  straight,  rigid  and  direct 
runs  consisting  of  solid  hard-drawn  wire  or  preferably 
copper  pipe.  The  carrying  capacity  and  other  data  for 
copper  pipe  are  given  in  the  accompanying  curve.  There 
is  no  reason  why  an  outdoor  station  layout  should  be,  as 
it  unfortunately  often  is,  more  complicated  than  an 
indoor  station.  It 
is  a  great  deal 
easier  to  obtain  a 
good  arrangement 
outdoors  than  it  is 
indoors  if  the  same 
principles  of  design 
are  followed  in  both 
cases.  Pole-top  ap- 
paratus will  of  ne- 
cessity cause  some 
complications,  but 
these  are  employed 
mainly  in  small  sta- 
tions, so  that  the 
difficulties  are  easily 
overcome. 

To  protect  out- 
d  0  o  r  installations 
from  lightning  the 
transmission  -line  ^^^-  ^^ — pole-top  disconnecting 
ground  wires  should 
be  continued  from 
pole  to  pole  over  the  whole  station,  and  all  iron  work 
should  be  grounded.  When  pole-top  apparatus  are  used 
ground  spans  will  not  be  practicable,  so  lightning  rods 
will  have  to  be  employed. 

Tho  mclhd  of  making  a  ^vcund  v/ill  depend  on  the 
location  of  the  power  house.  In  hydroelectric  plants 
the  ground  connection  can  often  be  attached  to  the 
grating  at  the  intake.  Two  or  three  pipes  driven  into 
permanently  wet  soil  will  also  generally  furnish  a 
satisfactory  ground  if  care  is  taken  to  properly  con- 
nect the  ground  wires  to  the  pipes  and  protect  them 
from  injury.  Practically  as  good  a  ground  as  can  be 
obtained  can  be  secured  by  burying  a  ground  plate  in 
wet  soil  and  surrounding  it  with  pea-size  charcoal 
saturated  with  salt  water.  Connections  should  be 
made  therewith  by  riveting  one  or  two  stranded  wires 
solidly  to  the  plate,  spreading  the  end  strands  over 
the  whole  surface  of  the  plate  and  soldering  thereto. 
The  ground  wire  may  be  run  to  the  ground  plate  either 
exposed  or  in  fiber  conduit.  No  iron  conduit  should 
be  used,  since  a  discharge  in  this  case  would  not  be 
carried  along  the  ground  wire  to  the  plate,  but  along 
the  surface  of  the  iron  pipe  which  is  not  connected  to  the 
plate.  A  '6-ft.  by  3-ft.  by  1/16-in.  ground  plate  may 
be  considered  ample  for  ordinary  soil  conditions.  Car- 
bon ground  cones  have  also  been  used  with  good  results. 

When  only  an  ammeter  for  reading  the  line  current 
is  required  the  instrument  can  be  made  of  a  series  type 
and  mounted  on  top  of  the  oil-switch  terminals  pro- 
vided this  does  not  bring  the  scale  too  high  above  the 
reading  range.  When  wattmeters  are  required  at  least 
two  current  transformers  and  two  potential  transform- 
ers are  needed  for  a  three-phase  circuit,  with  a  total 
of  six  high-tension  terminals,  which  makes  a  rather 
expensive  outfit.  For  this  reason  the  combined  meter- 
ing equipment  shown  herewith  was  devised.  Instead  of 
six  high-tension  terminals  there  are  only  three,  this 
being  permitted  by  installing  the  current  and  potential 
transformers  in  a  common  oil  compartment.  Th^ 
meters  are  placed  in  a  side  compartment  or  they  can  be 
placed  in  a  separate  meter  house,  since  it  is  only  neces- 
sary to  run  low-tension  secondary  leads  from  the  oil 
chamber  to  the  meters.  Wherever  possible  meters 
should   be    eliminated   from   the   high-tension   circuits. 
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Theory  and  Operation  of  Split-Phase  Magnet— II 

Vector   Relations  for  a   Particular  Form  of  Split-Phase    Magnet    with    Open    and    Short- 
Circuited  Secondary  and  Practical  Considerations  of  Design  and  Operation 

By  F.  Hymans 


IN  the  first  section  of  this  article,  which  appeared  in 
the  Nov.  18,  1016,  issue  of  the  Elkctrical  World,  a 
derivation  of  the  vector  diagram  for  split-phase 
magnet  action  in  general  was  presented.  The  features 
discussed  included  the  relationship  between  flux  com- 
ponents and  exciting  current  components,  phase  dififcr- 
ences  in  fluxes  with  open  secondary  and  reaction  of 
primary  on  closing  of  secondary. 

///.—The  Split-Phase  Magnet 

The  type  of  magnet  for  which  the  vector  diagram  wil! 
be  derived  in  this  section  is  shown  in  Fig.  7.  The  core 
is  built  up  of  laminations  and  consists  of  two  halves 
clamped  in  frames  of  which  one  is  stationary  and  the 
other  hinged.  The  vector  diagram  will  be  derived  for 
the  position  of  the  magnet  as  shown  in  Fig.  7,  with  the 
hinged  arm  sealed  tight  against  the  stationary  frame. 
At  5,  and  B.  the  abutting  cores  are  scraped  to  a  per 
feet  fit,  but  at  A^  and  A.,  a  small  air  gap  is  introduced 
to  reduce  the  residual  magnetism,  so  that  the  hinged 
arm  may  freely  drop  back  at  the  interruption  of  the  ex- 
citing current.  Between  B.  and  B.  a  narrow  slot,  form- 
ing the  horns  or  poles  5,  and  B.,,  has  been  cut  to  receive 
the  secondary. 

When  the  primary  is  excited  a  flux  is  set  up  of  which 
a  part  passes  through  the  pole  area  B^  and  the  balance 
through  B...  The  lines  of  force  close  in  paths  somewhat 
concentric  with  the  axis  of  the  core,  and  somewhere 
there  must  be  a  line  of  cleavage  which  separates  the  to- 
tal flux  emanating  from  the  primary  into  two  flux  bun- 
dles of  which  the  outer  passes  through  B..  and  the  inner 
through  B,.  The  magnetic  behavior  is  consequently 
such  as  if  the  core  structure  actually  consisted  of  two 
individual  concentric  cores,  which  is  emphasized  in  Fig. 
7  by  extending  the  slot  for  the  secondary  along  the  sup- 
posed line  of  cleavage.  The  actual  core  structure  is  thus 
divided  in  a  core  1  having  poles  A,  and  B,,  and  a  core  2 
with  poles  A,  and  B^,  both  simultaneously  excited  by 
one  spool  and  provided  with  a  secondary  on  core  1.  The 
identity  with  Fig.  3  which  is  hereby  complete  and  the 
results  of  Section  II  may  at  once  be  employed  here. 

With  open  secondary  there  will  be  a  flux  <p,  .in  core  1 
and  a  flux  cp,  in  core  2,  of  which  the  resultant  cp  links 
with  the  primary.  Assuming  negligible  resistance  for 
the  latter,  9  will  be  expressed  by 

,  =  fi5:^^  ■  (1) 

WpO) 

Wherein  e  is  the  impressed  emf.,  n,,  the  primary  turns, 
and  a>  =  27t  X  frequency,  the  angular  velocity  of  the 
radius  vector.  When  the  slot  for  the  secondary  is  sym- 
metrically disposed  as  in  Fig.  7,  the  magnetic  properties 
of  the  two  cores,  especially  with  the  air  gap  at  A,  and 
A,  become  so  nearly  alike,  that  for  all  practical  pur- 
poses the  open  secondary  fluxes  9^  and  9,  will  be  equal 
in  phase  as  well  as  magnitude,  each  being  one-half  of  9. 
Thus  in  Fig.  8,  the  conditions  with  open  secondary 
are  represented  by  OH,  the  vector  of  the  total  flux  9 

linking  with  the  primary ;   OC  =  -|-  t^e  vector  of  the 

fluxes  9,  and  9„;  and  OG,  the  vector  of  the  exciting  cur- 
rent, leading  by  the  angle  a.  At  the  closure  of  the  sec- 
ondary, a  current  is  will  flow  through  its  windings  on 
which  the  primary  reacts  in  the  manner  derived  in  Sec- 


tion II.*  Evidently  the  present  case  is  only  a  modifica- 
tion of  the  more  general  conditions  assumed  in  Fig.  6a, 
since  here  the  open  secondary  fluxes  are  equal  and  in 
phase.  To  apply  therefore  the  results  of  Section  II,  we 
shall  have  to  place  therein  ^  =  a  and  9^  =  9^.  When 
however,  in  Fig.  6b,  p  =  a,  we  see  that  triangle  GFK 
becomes  a  straight  line;  and  instead  of  triangle  GFK 
of  Fig.  6a,  we  obtain  for  the  conditions  of  Fig.  8  the 
straight  line  FGK,  parallel  to  the  vector  OU  of  the  sec- 
ondary current  ig. 


FigJd, 


KIG.    7 CONSTRUCTION    OF    SPLIT-PHASE    MAGNET    FOR    WHICH 

VECTOR   DIAGRAM    IS   DERIVED 


For  9j  = 
tion  II: 


—    we  derive  from  equation  6  of  Sec- 


GF  =  GK 


2n,, 


(2) 


Assuming  for  the  present  phase  and  magnitude  of  the 
secondary  current  known  and  represented  in  Fig.  8  by 
the  vector  OU,  we  locate  the  vectors  GF  and  GK  in  ac- 
cordance with  the  above,  Vv^hence  OF  will  be  the  vector 
of  the  primary  current  ip  which  induces  the  flux  9j[  in 
core  2,  and  OK  the  vector  of  the  exciting  current  of 
the  flux  9j  in  core  1. 

To  derive  now  phase  and  magnitude  of  the  fluxes  9,, 
and  9i,  we  observe  that  OG  leads  OC  by  the  given  angle 
a.  To  construct,  therefore,  the  triangle  of  fluxes  cor- 
responding to  the  triangle  of  exciting  currents  OGF, 
we  draw  OE  and  CE  to  include  an  angle  a  with  OF  and 
the  direction  of  FK,  whence  OE  will  be  the  vector  of 
the  flux  9j,  in  core  2  upon  the  closure  of  the  secondary. 
The  vector  OD  may  be  obtained  similarly  by  construct- 
ing the  triangle  of  fluxes  corresponding  to  the  current 
triangle  OGK.  Since,  however,  the  vectorial  increase 
in  flux  in  core  2  must  be  equal  to  the  vectorial  decrease 
of  flux  in  core  1,  it  is  simpler  to  make  CD  equal  and  op- 
posite to  CE,  whence  OD  will  be  the  vector  of  the  flux 
9,  in  core  1  with  closed  secondary. 

9j  and  9j,  would  be  the  only  fluxes  existing  in  the 
magnet,  if  it  was  not  that  a  leakage  flux  occurs,  which 
sends  lines  of  force  from  one  core  into  the  other  and 


•In  the  section  of  this  article  which  appeared  in  the  issue  of 
Nov.  18,  the  letter  c,  through  a  typographical  error,  was  used 
instead  of  i  to  denote  current  in  those  cases  where  the  latter 
.symbol  appears  in  this  section  ai^d  the  one  that  will  follow. 
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which  is  due  to  the  difference  in  mmf.  between  the 
mmfs.  which  excite  the  fluxes  9(  and  9,j.  This  is  the 
flux  indicated  in  Fig.  7  by  9,.  Its  mmf.  is  w«  X  ^«  '^^- 
pere  turns ;  it  links  only  with  the  secondary  and  is  rep- 
resented in  Fig.  8  by  the  vector  OQ,  lagging  behind  the 
secondary  current  by  the  angle  '\).  Of  interest  in  a  split- 
phase  magnet  is  of  course  the  determination  of  phase 
and  magnitude  of  the  fluxes  which  pass  through  the 
poles  A„  A,,  5„  and  B.j  since  they  are  the  cause  of  the 
magnetic  pull.  Now  at  A,  and  A^,  the  secondary  leak- 
age flux  9,  is  zero  and  consequently  the  flux  at  A,  will 
be  9j  and  9,1  at  A^.  At  5,  and  B,  the  secondary  leakage 
flux  is  greatest.  The  total  flux  passing  through  B,. 
which  we  will  denote  by  9b„  is  evidently  (see  Fig.  7) 
the  vector  addition  of  9,  and  9,.  Its  vector  OA  is  ob- 
tained in  Fig.  8,  by  drawing  DA  parallel  and  equal  to 
93.  Similarly  the  total  flux  9h,  passing  through  B„  is  the 
vector  subtraction  of  9,,  and  9,.  Drawing  therefore  EB 
parallel  with  and  equal  to  9,  but  of  opposite  direction, 
OB  will  be  the  vector  of  the  flux  9u,.  The  flux  diagram 
of  the  split-phase  magnet  is  herewith  complete.  The 
flux  il'i  induces  in  the  secondary  the  emf.  e.„  lagging  90 
deg.  behind  '\i^  and  represented  in  Fig.  8  by  the  vector 
ON.  It  must  have  a  component  OP  =  r  y^  is  in  phase 
with  2\.  to  overcome  the  ohmic  drop,  r  being  the  sec- 
ondary resistance.  It  further  has  a  component  PN 
90  deg.  ahead  of  the  vector  OQ  of  the  flux  9,,  which 
serves  to  balance  the  emf.  of  self  induction,  due  to  the 
linking  of  9,  with  the  secondary  coil.  If  L  is  the  coeffi- 
cient of  self-induction  per  secondary  turn,  and  i.,  cos  -^ 
the  secondary  magnetising  current,  we  have 

PN  =  (ii'Tis'Lis  cos  4'- 
The  flux  9b,  =  OA  is  the  resultant  ot  all  fluxes  linking 
with  the  secondary  and  the  emf.  which  it  induces  there- 
in must  therefore  wholly  be  consumed  by  the  secondary 
resistance.  Consequently  OP  is  simultaneously  the  emf. 
consumed  by  the  secondary  resistance  and  the  emf.  in- 
duced in  the  secondary  by  9b,,  so  that 

OP  =  ris  = = 

lOS/2 

In  addition  OP  must  be  90  deg.  behind  OA.     Draw- 
ing AA,  parallel  to  OP,  it  follows  that  lA^AO  =  90  deg. 


:*.// 


FIG.     8 — VECTOR    RELATIONS    FOR    SPLIT-PHASE     MAGNET     WITH 
OPEN   AND   SHORT-CIRCUITED   SECONDARY 

and  since  DA  is  parallel  to  OQ,  LA^AD  =  LQOP  =  ^, 
SO  that 

LOAD  =  90  deg.  +  ^  (4) 

Drawing  through  S  the  line  YW  parallel  to  OQ  and 
therefore  also  to  DA,  we  easily  find 

LADC  =  LWSD  180  deg.  +  »  —  ■]/  (5) 

On  account  of  the  similarity  of  the  triangle  of  ex- 


i       GK        .     .  9 

—  =  and  since  9^ 

9,       LD 


citing   currents   OGK   with   the   triangle  of   the   corre- 
sponding fluxes  OCD,  we  have 

2i    _GK 
2'         9    ~  CD 
Substituting  therein  for  9  from  1  and  for  GK  from 
2,  we  obtain 

CD  =  li-ill'^'V^  (6) 

We  further  have 

DA  =  9,  =  LnX  cos  -J/ 10 V 2  (7) 

For  a  given  impressed  emf.,  i  and  a  are  constants, 

and  assuming  in  addition  for  the  present  L  and  •{/  con- 


FIG.     9- 


-VECTOR    RELATIONS    FOR    SPLIT-PHASE    MAGNET     WITH 
SHORT-CIRCUITED    SECONDARY 


stant,  we  see  from  7,  6,  and  5,  that  in  triangle  ADC 
the  sides  DA  and  CD  are  always  proportional  with  i, 
while  the  angle  ADC  is  constant.  However,  therefore, 
is  may  change  with  a  change  of  the  secondary  resist- 
ance, the  various  triangles  ACD  corresponding  to  vari- 
ous secondary  resistances  are  all  similar,  so  that  LCAD 
is  constant.  But  when  ■\  is  constant,  also  /LOAD  as  ex- 
pressed by  4  is  constant,  so  that  LOAC  =  LOAD  — 
LOAD  =  constant.  Denoting  LOAC  by  0  the  point  A  is 
evidently  the  apex  of  a  triangle  of  which  the  base  OC 

=  — -  and  the  angle  0  are  constants.     The  locus  of  A 

is  consequently  a  circle  of  which  the  center  M  is  found 
by  drawing  OM  and  MC  in  such  a  manner  that  LMOC 
=  LMCO  =  0  —  90  deg.  Drawing  in  Fig.  8  the  locus 
circle  of  the  point  A,  all  possible  effects  from  open  to 
short-circuited  secondary  can  be  obtained  by  varying 
the  position  of  A  on  the  locus  circle.  With  open  sec- 
ondary the  point  A  coincides  with  C.  Closing  the  sec- 
ondary and  gradually  reducing  the  resistance,  the  point 
A  moves  towards  0.  With  A  occupying  the  position  of 
Fig.  8,  the  flux  in  core  2  will  be  9,,  at  A,  and  9b,  at  B„ 
showing  that  as  we  move  along  the  axis  of  the  core  2 
(Fig.  7)  from  A^  to  5,  the  flux  gradually  changes  in 
phase  and  magnitude  from  9,,  to  9B3.  Similarly  in  core 
1,  the  flux  at  pole  A,  will  be  9,,  gradually  changing  in 
other  cross-sections,  until  at  5,  it  has  the  pha.se  and 
magnitude  of  9B1.  The  closing  of  the  secondary  causes 
a  demagnetization  in  core  1,  which  at  A,  is  slight  and 
is  measured  by  the  vector  CD,  but  which  at  B,  is  meas- 
ured by  the  vector  CA  and  is  comparatively  large.  An 
increase  in  flux  takes  place  in  core  2,  measured  by  the 
small  vector  CE  =  CD  at  A.,  and  by  the  large  vector 
CB  -=  CA  at  B,.  Since  the  decrease  of  flux  in  core  1  is 
equal  to  the  increase  of  flux  in  core  2,  the  total  flux  at 
each  cross-section  of  the  actual  core  (not  considering 
leakage  through  the  air)  is  the  resultant  flux  9.  The 
effect  of  the  secondary  consists  therefore  in  splitting 
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the  flux  9  at  the  poles  A,  and  A,  in  the  fluxes  <p,  and  cp,i, 
and  at  the  poles  5,  and  B,  in  the  fluxes  cpn,  and  cpiu. 

With  short-circuited  secondary  the  point  A  of  Fig.  8 
coincides  with  0.  These  conditions  are  shown  in  Fig.  9. 
The  vector  of  the  secondary  current  will  now  coincide 
in  direction  with  OM,  the  radius  of  the  locus  circle. 
Since  the  secondary  resistance  is  zero,  the  emf.,  which 
otherwise  is  consumed  therein,  is  also  zero,  so  that  the 
resultant  cpn,  of  all  fluxes  linking  with  the  secondary, 
namely,  the  fluxes  9,  and  9,,  must  be  zero.  Hence  9, 
and  9,  are  in  the  present  case  equal,  but  of  oppo- 
site directions.  As  compared  with  Fig.  8,  there  is 
clearly  very  little  change  in  the  fluxes  at  A,  and  A,.  At 
5,  and  B^,  however,  the  change  is  considerable.  At  5,, 
as  already  stated,  the  flux  9b,  will  be  zero,  showing  that 
a  complete  demagnetization  takes  place  at  that  cross- 
section  of  core  1.  At  5,,  the  flux  9b,,  being  the  resultant 
of  9, J  and  — 9„  will  be  OH  =  9.  With  short-circuited 
secondary,  therefore,  only  a  slight  amount  of  phase 
splitting  occurs  at  A,  and  A„  but  none  at  5,  or  B„  and 
the  magnet  will  behave  as  a  plain  single-phase  magnet. 


As  will  be  clear  from  the  foregoing,  the  phase  split- 
ting at  the  poles  A,  and  A,  is  always  slight,  and  is  con- 
siderable only  at  the  poles  B,  and  B.^,  where  it  is  mostly 
due  to  the  secondary  leakage  flux  9^.  The  flux  9^  is  partly 
situated  in  core  1,  where  it  occurs  together  with  the 
flux  9,,  and  partly  in  core  2,  where  it  exists  simultane- 
ously with  9,,.  Its  magnetic  reluctance  is,  therefore, 
largely  dependent  on  the  fluxes  9,  and  9ij.  Under  oper- 
ative conditions  9.,  is  materially  smaller  than  either  9, 
and  9,,,  and  since  large  variations  of  the  secondary 
resistance  cause  very  little  changes  in  9j  and  9,,,  it  is 
not  surprising  to  find  from  test  results  that  for  a  con- 
stant impressed  emf.  the  coefficient  L  and  the  angle  4* 
are  for  all  practical  purposes  constants. 

In  Figs.  8  and  9  the  angles  a.  and  ^  have  been  exag- 
gerated for  the  sake  of  clearness.  As  a  matter  of  fact, 
they  are  so  nearly  alike  that  no  appreciable  error  is 
made  when  we  assume  '\>  =  a.,  whence  by  4  and  5  /LOAD 
=  90  deg.  +  a  and  ZADC  =  180  deg. 

In  a  second  section  of  this  article  the  holding  pull  and 
starting  split-phase  magnets  will  be  taken  up. 


Motor- Generator  Set  for  Operating  Rolling  Mills 

An  Analysis  of  the  Conditions  Under  Which  a  Flywheel  Motor-Generator  May  Be  Used  in 

Steel  Mill  Work  and  a  Graphical  Method  of  Finding  the  Required  Motor 

Torque  for  Any  Set  Together  with  Other  Characteristics 

By  William  Knight 

Member   Engineering  Staff   Crocker-Wheeler   Company 


IN  an  article  published  in  the  Sept.  30  issue  of 
Electrical  World  the  writer  discussed  the  main 
points  to  be  considered  in  designing  a  motor  drive 
for  steel  rolling  mills  and  offered  a  practical  solution 
of  the  mechanical  problem  of  finding  the  proper  size  of 
flywheel  to  be  used  in  connection  with  a  given  motor. 
It  was  pointed  out  that  in  some  cases  it  is  desirable  to 
use  a  separate  motor-generator  and  flywheel  set  to  gen- 
erate the  energy  required  by  the  mill  motor  rather  than 
use  directly  the  line  supply.  In  what  follows  here  a 
practical  illustration  will  be  given  of  the  problem  of 
finding  the  proper  size  of  flywheel  to  be  used  on  the 
shaft  of  the  motor-generator  set  when  such  a  set  is 
employed. 

In  this  case  it  is  assumed  that  a  steady  demand  of 
600  amp.  must  be  taken  care  of  for  the  operation  of  a 
number  of  direct-current  motors  and  for  the  friction 
losses  of  the  mill,  and  that  the  peak  loads  for  the  opera- 
tion of  the  mill  itself  will  require  a  maximum  of  2000 
amp.  more  (Fig.  1).  The  rating  of  the  set  will  be  con- 
sidered as  follows:  An  alternating-current  induction 
motor  of  575  hp.,  440  volts,  60-cycle,  three-phase,  and 
synchronous  speed  of  514  r.p.m.  A  direct-current  gen- 
erator of  300  kw.,  250  volts,  synchronous  speed  514 
r.p.m. 

In  order  to  be  able  to  use  a  moderate  size  of  flywheel 
and,  at  the  same  time,  to  reduce  as  much  as  possible 
the  fluctuation  of  the  energy  drawn  from  the  line,  the 
slip  of  the  motor  must  be  increased  as  much  as  prac- 
ticable and  at  the  same  time  provide  efficient  operation 
of  the  set.  In  Fig.  2,  curves  of  efficiency,  speed  and 
power  factor  of  the  motor  for  2,  8  and  16  per  cent  slip 
are  shown.  The  8  per  cent  slip  seems  to  be  the  most 
desirable  value. 

Considering  the  dimensions  of  the  se^,  for  a  first  trial 
a  30,000-lb.  flywheel  will  be  considered,  100  in.  outside 
diameter,  radius  of  gyration  at  3.37  ft.,  with  a  mass 
moment  of  inertia  as  follows: 

MK'  =  (30,000  X  3.37')  ~  32.16  =  10,600 


The  bearing  losses  and  windage  will  be  estimated  at 
15  kw.     The  output  of  generator  at  rated  load  will  be 


300  kw.  X  1000 
250voEs 


=  1200  amp. 


Average  amperes  X  seconds  needed  (Fig.  1)  for  op- 
erating direct-current  motors  and  mill  =  1140  amp. 
The  calculated  losses  of  generator  at  95  per  cent  nor- 
mal load  =  90  amp.  Expressing  also  the  bearing  losses 
and  windage  in  amperes  at  the  generator  voltage,  the 
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FIG.    1 — CURRENT   REQUIRED   BY   A   STEEL  ROLLING    MILL   AND   A 
NUMBER  OF  DIRECT-CURRENT  MOTORS 

continuous  demand  of  power  on  the  motor  and  flywheel 
will  be:  For  operation  of  direct-current  motors  and  for 
the  friction  on  mill  =  600  amp.;  generator  losses  (av- 
erage) =  90  amp.;  friction  and  windage  =  60  amp.  To- 
tal amperes,  750. 

To  this  continuous  demand  for  power  must  be  added 
the  demand  of  power  for  the  operation  of  the  mill  at 
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any  instant.  The  sum  of  the  two  must  be  supplied  by 
the  motor  and  the  flywheel.  If  in  Fig.  1  we  increase  all 
ordinates  by  150  amp.  the  resulting  diagram  will  give 
the  power  to  be  supplied  by  the  motor  and  the  flywheel 
during  the  cycle  of  operation  on  the  mill.  In  order  to 
simplify  calculations  this  demand  of  power  will  be  ex- 
pressed in  foot-pounds  torque  at  474  r.p.m.   (speed  of 
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FIG.   2 — CHARACTERISTICS   FOR   A   575-HP.,    440-VOLT,    60-CYCLE 
INDUCTION  MOTOR  HAVING  SYNCHRONOUS  SPEED  OF  514  R.P.M. 

the  motor  at  normal  load)  when  slip  is  8  per  cent  (Fig. 
2).  This  is  not  strictly  correct,  due  to  the  variation 
of  speed  of  the  motor,  and  if  more  accurate  results  are 
desired  the  torque  should  be  figured  for  every  corre- 
sponding speed  in  the  same  way  as  it  was  described  in 
the  previous  article  on  "Motor  Drive  for  Operating 
Steel  Rolling  Mills."  For  practical  purposes,  however, 
the  results  obtained  when  the  torque  at  any  instant  is 
calculated  on  the  basis  of  474  r.p.m.  will  be  sufficiently 
accurate. 

^     .            1     ,                  amperes  X  250  volts        ,  „ ,  . 
Foot-pounds  torque  =   — ^^^ X  1-34  X 


5252 


474  r.p.m. 


1000 
=  3.71  X  amperes. 


Multiplying   the   ordinates   of   Fig.    1    Call   ordinates 
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FIG.    3 — MOTOR  TORQUE  AND   ENERGY   GIVEN    UP   BY   FLY-WHEEL 
DURING  OPERATION  OF  ROLLING  MILL 

previously  increased  by  150  amp.)  by  3.71  we  will  have 
the  energy  required  at  any  instant  expressed  in  foot- 
pounds. (Fig.  3).  The  torque  at  any  instant  during  the 
process  of  rolling  is  given  by: 

T  —  T 

T,=  -^, '    +T,  (1) 


Where  p  is  the  ratio  of  motor  torque  to  corresponding 
slip,  assumed  to  be  constant.  In  this  case  torque  at 
normal  load  equals  (5252  X  575)  -f-  474  =  6360  ft.-lb. 
slip  =  0.08,  and  p  ^  79,500.  V»  =  synchronous  speed 
at  1  ft.  radius  =  (2?:  X  474)  -^  60  =  49.7  ft.  per  second. 
MK'  =  10,600  and  e  =  base  of  Naperian  log  =  2.718. 

Substituting  in  (1)  we  have: 

T  —  T 

T  =  — --  -f  T 


from  which,  T,—  T, 


1.16' 


1.16' 


(2) 


During  the  accelerating  period  (T^  —  T.J  represents 
the  motor  torque  at  the  beginning  for  accelerating  the 
flywheel,  and  (T^  —  TJ  is  the  motor  torque  after  t  sec- 
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FIG.  4 — MOTOR  TORQUES  DURING  DECELERATING  AND  ACCEI/- 
ERATING  PERIODS 


onds,  at  the  end  of  the  accelerating  period.  During  the 
retardation  period,  multiplying  both  members  of  equa- 
tion (2)  by  ( — 1)  we  obtain  (T,  —  TJ  in  the  second 
member,  which  will  represent  the  energy  given  up  by 
the  flywheel  at  the  beginning  of  the  retardation,  and 
(7^3  —  TJ  in  the  first  member,  which  will  represent  the 
energy  given  up  by  the  flywheel  after  t  seconds  at  the 
end  of  the  retardation  period.  In  both  cases  (T^ —  T,) 
varies  directly  as  (T^  —  T,),  and  for  any  assumed  value 
of  (Tj  —  rj  we  can  find  the  corresponding  values  of 
(Tj —  r,)  at  the  end  of  any  time  t. 

If  the  exponential  equation  (2)  is  plotted  with  torque 
in  foot-pounds  as  ordinates  against  time  in  seconds  as 
abscissas,  starting  at  zero  time  with  any  convenient 
value  of  (r,  —  TJ,  any  two  consecutive  ordinates  at  the 
beginning  and  at  the  end  of  a  time  t  will  represent 
respectively  the  value  of  (T,  —  T,)  and  of  (T,— T,). 
If  one  of  the  two  is  known  and  it  is  desired  to  know  the 
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FIG.    5 — CURVES   FOR   DETERMINING   MOTOR   TORQUE   DURING 
OPERATION   OF   STEEL  ROLLING   MILL 

other,  all  that  is  required  is  to  measure  with  a  pair  of 
dividers  the  ordinate  of  the  curve  having  the  known 
value,  and  measure  from  that  point  a  distance  on 
the  axis  of  the  t  equal  to  the  given  time.  The  ordinate 
of  the  curve  corresponding  to  that  time  will  represent 
the  value  of  the  unknown  quantity,  and  the  ordinates 
of  the  portion  of  the  curve  comprised  between  the  be- 
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ginninj?  and  the  cMid  of  time  f  will  represent  the  inter- 
mediate value.s  of  that  unknown. 

For  instance,  in  the  case  under  consideration,  sup- 
pose {T,  —  T,)  10.000  ft.-lb.  Any  other  value  of 
(T^  —  TJ  could  be  taken,  provided  that  it  had  been  not 
less  than  the  maximum  value  of  the  peak  loads  above 
the  steady  load  of  2800  ft.-lb.  shown  in  Fig.  3  (which 
in  the  case  considered  is  7800  ft.-lb.).  When  the 
values  of  (T.,  —  T.)  in  formula  2  are  plotted  for  corre- 
sponding values  of  t  (using  the  same  scale  for  torque 
and  time  as  used  in  Fig.  3),  and  taking  as  axis  of  the  t 
the  lines  at  the  bottom  and  at  the  top  of  Fig.  5,  we  will 
have  two  curves  of  which  the  ordinates  (measured  from 
the  corresponding  base  line)  will  give  the  motor  torque 
at  the  beginning  and  at  the  end  of  any  time. 

With  a  pair  of  dividers  measure  ab  on  Fig.  3,  and 
find  on  diagram  5  the  ordinate  of  the  retardation  curve 
equal  to  ab.  From  point  a  on  Fig.  5,  measure  the  dis- 
tance e  equal  to  one  second  and  find  cd.  With  the 
dividers  transfer  on  Fig.  3  the  ordinate  cd,  and  the 
point  c  thus  located  will  give  us  the  motor  torque  at 
the  end  of  the  first  peak  load  on  the  mill. 

With  a  pair  of  dividers  measure  co  on  Fig.  3,  and 
find  on  Fig.  5  the  ordinate  of  the  acceleration  curve 
equal  to  co.  From  c  measure  on  the  right  a  distance 
equal  to  five  seconds  and  locate  the  ordinate  mn.  With 
the  dividers  transfer  on  Fig.  3  the  ordinate  mn  and 
the  point  m  thus  located  will  give  us  the  motor  torque 
at  the  end  of  the  first  interval  between  two  peak  loads 
on  the  mill. 

In  the  same  way  all  other  points  of  the  motor  torque 
curve  on  Fig.  3  can  be  located.  If  at  the  end  of  the 
first  cycle  of  operations  it  is  found  that  the  motor 
torque  is  not  the  same  as  at  the  start,  go  through  the 
same  process  again,  starting  this  time  with  a  torque 
at  the  beginning  of  the  second  cycle  equal  to  the  torque 
at  the  end  of  the  first  cycle,  until  the  same  motor 
torque  is  found  at  the  start  and  at  the  end  of  the  cycle 
of  operations  of  the  mill. 

This  graphical  method  eliminates  entirely  the  calcu- 
lation of  T,  (formula  1),  and  gives  exactly  the  same 
values  that  would  be  obtained  if  all  points  were  found 
by  solving  formula  1.  Another  advantage  of  this 
method    is   that   a   set   of   curves   like   those   shown    in 

p 
Fig.  5  can  be  laid  out  for  different  values  of  e  mk-^v, 
=  A  in  formula  1,  and  for  a  given  maximum  value  of 
(T^  —  T.J,  and  can  be  used  very  conveniently  for  picking 
up  the  proper  value  of  A  that  will  insure  a  satisfactory 
operation  of  a  given  motor.  Having  found  A,  and  solv- 
ing for  MK\  it  will  be  a  simple  matter  to '  find  the 
dimensions  of  the  flywheel  having  that  mass  moment  of 
inertia.  If  a  set  of  curves  is  laid  out  for  values  of  A 
equal  to  1.2,  1.4,  1.6,  1.8  and  2.00,  these  five  curves  will 
cover  a  very  wide  range  of  combination  of  flywheels 
and  motors,  and  will  allow  the  interpolation  of  inter- 
mediate values. 

Having  found  the  torque  of  the  motor,  of  the  motor- 
generator  set,  at  any  instant  during  the  process  of 
rolling,  we  can  draw  in  Fig.  3  also  the  full  load  torque 


Output  in  kilowatt  = 


HP 
1.34 


of   the   motor 


575  X  5252 

514(1  —  0.08) 


6360    ft.-lb.,    and    it    is 


then  observed  that  the  motor  will  operate  between  61 
per  cent  and  92  per  cent  of  the  full  load  torque.  Set- 
ting on  Fig.  2  these  two  limits  between  which  the  motor 
operates,  the  speed,  the  efficiency  and  the  power  factor 
is  obtained  at  any  instant.  ' 

Motor  output  in  kilowatts  =  (volts  X  amperes  X 
y3)  -^  1000.  In  case  of  a  two-phase  motor  instead  of 
V3  use  2,  and  in  case  of  a  monophase  motor  or  a  direct- 
current  motor  use  1. 


Ampere  output  of  motor  = 


_  ft.-lb.  X  r.p.m. 
"  "5252X1.34 
ft.-lb.  X  r.p.m.  X  1000 


volts  X  5252  X  V3  X  1-34 
_  0.082  X  ft.-lb.  X  r.p.m. 
volts 
Amperes  input  of  motor  = 

0.082  X  ft.-lb.  X  r.p.m. 
volts  X  7r  efficiency  X  %  power  factor 
P^rom  Fig.  2  and  Fig.  3  all  the  necessary  data  are 
available  for  obtaining  the  input  of  the  motor  of  the 
motor-generator  set.  This  will  give  the  amount  of  the 
current  that  will  be  required  from  the  line  at  any 
instant  during  the  process  of  rolling. 


SMALL  HYDROELECTRIC  PLANT 

BEING  CONSTRUCTED  IN  CUBA 

A  6oo-Ft.  Head  on  Guaso  River  Utilized  for  2000-Hp. 

Plant  to  Furnish  Energy  to  the  City 

of  Guantanamo 

A  2000-hp.  hydroelectric  development  is  now  under 
construction  on  the  Guaso  River  in  Cuba  which  makes 
use  of  an  available  600-ft.  head.  The  Guaso  River 
emerges  from  a  mountain  through  the  mouth  of  the 
cave,  at  which  point  a  concrete  dam  and  intake  have 
been  built.  The  minimum  flow  was  estimated  at  30 
sec. -ft.  during  the  dry  season. 

Water  is  delivered  to  two  Allis-Chalmers  560-hp.  im- 
pulse wheels  and  a  60-hp.  exciter.  These  are  direct- 
connected  to  470-kva.,  2300-volt,  three-phase,  60-cycle 
Westinghouse  alternators.  Two  500-kw.  step-up  trans- 
formers of  the  oil-insulated,  self-cooling  type  raise  the 
voltage  from  2300  to  23,000  for  transmission.  The 
power-house  plans  provide  for  the  future  installation 
of  two  more  units.  The  switchboards  were  furnished 
by  the  General  Electric  Company. 
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LAYOUT   OF   2000-HP.    HYDROELECTRIC    STATION    IN    CUBA 

Current  will  be  transmitted  to  the  city  of  Guantanamo 
and  there  reduced  to  2200  volts.  The  present  power 
house  of  the  former  Guantanamo  Electric  Company  will 
be  used  as  a  substation  and  its  steam  plant  kept  as  a 
reserve. 

The  value  of  the  location  was  discovered  in  1900  by 
Eduardo  J.  Chibas  and  Arthur  S.  Hobby  when  they  ex- 
plored the  upper  part  of  the  Guaso  River  during  the 
first  American  intervention  in  Cuba.  The  concessions 
were  granted  soon  after  that  and  the  new  Guantanamo 
Electric  Company  was  organized.  The  first  plans  and 
estimates  were  made  by  Mr.  Chibas  and  approved  by  the 
government.  Gary  T.  Hutchinson  and  C.  F.  Cook  then 
made  a  thorough  investigation  of  the  project  and  pre- 
sented their  final  report  in  June,  1915. 

The  work  of  construction  is  being  executed  by  the 
Montreal  Engineering  Company,  of  which  Carl  G.  Giles 
is  president  and  A.  E.  French  engineer  in  charge. 
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STATION  AND   OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


Cost  of  Maintaining  Four  Stokers  and 

Furnaces  for  Six  Years 

The  data  in  the  accompanying  table  show  what  it  has 
cost  a  Middle  West  central  station  exclusive  of  labor 
charges  to  maintain  four  10-ft.  by  10-ft.  chain-grate 
stokers  and  their  furnaces  during  the  six  years  they 
have  been  in  service.  It  will  be  noted  that  the  total  ex- 
pense for  material  has  been  $2,735.75  or  an  average  of 
$114.99  per  stoker  per  year.  Of  this  amount  $2,354.87 
has  been  spent  for  tile  and  fireclay,  while  $400.88  has 

COST     OF     STOKER     AND     FURNACE  REPAIRS     VOH     SIX 
YEARS 
Cost  of  Repairs 
For  Stoker  Parts 

and  Iron  Parts  For  Tile 

of  Arch  and  and 

Feed  Gate  Fireclay                     Total 

1910    $60.00  $60.00 

1911 14.00  $142.25                        l.-j6.2r> 

1912 61.12  823.17                        884.29 

1913 40.50  67.50                       101.00 

1914 3.00  217.00                        220.00 

1915 33.25  190.25                        223.50 

1916 189.01  894.70                    1,083.71 

$400.88  $2,334.87  $2,735.75 

Total  per  stoker  per  year      $16.70  $97.29  $114.99 

been  spent  for  stoker  parts,  and  steel  and  iron  parts  of 
arches  and  feed  gates.  The  cost  per  stoker  per  year  for 
tile  and  fireclay  was  $97.29,  and  the  cost  per  stoker  per 
year  for  all  castings  and  steel  parts  was  $16.70.  In 
other  words,  the  cost  of  the  tile  and  fireclay  represented 
85  per  cent  of  the  total  material  maintenance  cost. 

A  more  detailed  analysis  of  the  cost  of  maintaining 
metal  parts  shows  that  the  cost  of  replacing  operating 
parts  of  the  four  stokers  was  but  $8.77  per  stoker  per 
year,  which  is  a  very  small  percentage  of  $1,800  the 
present  cost  of  such  a  unit  without  firebrick.  Further 
study  of  data  concerning  the  cost  of  the  tile  also  shows 
that  in  1912,  when  the  maintenance  cost  was  high,  one 
complete  9.5-ft.  by  6.5-ft.  arch,  and  fifty  large  4-in.  by 
12-in.  by  24-in.  bridge  wall  tile  were  purchased  at  a 
total  cost  of  $498.22,  which  helped  appreciably  to  in- 
crease the  total  for  the  year. 

W.  M.  Duncan,  vice-president  of  the  Illinois  Stoker 
Company,  which  supplied  these  units,  in  commenting  on 
the  data  said  that  since  the  maintenance  cost  on  the 
stokers  has  been  so  low — $8.77  per  stoker  per  year  op- 
erating companies  should  not  consider  it  a  hardship  if 
the  concerns  manufacturing  such  apparatus  required  the 
purchaser  to  keep  repair  parts  in  stock. 


Methods  of  Handling  Battery  Maintenance 

Charges  for  a  Large  System 

In  outlining  the  handling  of  storage-battery  main- 
tenance funds  on  the  Boston  Edison  Company's  system 
at  a  recent  hearing  before  the  Massachusetts  Gas  and 
Electric  Light  Commission,  L.  L.  Elden  stated  that  the 
company  operates  about  fifteen  storage  batteries  rep- 
resenting an  investment  in  the  vicinity  of  $800,000, 
and  that  during  the  last  year  maintenance  requirements 
amounted  to  about  $30,000.  In  the  purchase  of  a  bat- 
tery it  is  customary  for  the  manufacturer  to  give  the 
company  a  seven-year  guarantee,  during  which  the 
manufacturer  keeps  the  battery  in  proper  physical  con- 
dition and  maintains  its  stated  capacity.     During  the 


guarantee  period  the  manufacturer  replaces  any  de- 
fective plates  or  boxes  that  are  clearly  due  to  manu- 
facturing defects.  If  the  company  damages  a  cell  in 
handling,  the  expense  of  repairs  is  a.ssumed  by  it.  At 
the  end  of  the  guarantee  period  an  amount  of  money  is 
set  aside  for  each  battery,  depending  upon  its  age  and 
upon  what  has  already  been  expended  upon  it. 

The  Edison  company  estimates  what  the  probable  life 
of  the  battery  plate  is  expected  to  be,  with  the  cost  of 
renewing  the  plates,  and  according  to  such  figures  a 
sum  of  money  representing  the  estimated  future  repair 
charge  is  pro-rated  into  a  monthly  charge  credited  to 
the  use  of  the  battery.  Unlike  many  other  pieces  of 
apparatus,  a  battery  may  in  some  unusual  occurrence 
go  to  pieces  in  a  day,  and  the  amount  of  depreciation 
or  wear  and  tear  upon  the  plates  is  not  readily  ascer- 
tainable at  any  particular  period;  hence  it  is  deemed 
best  by  the  company  to  pro-rate  the  renewal  charge  on 
these  plates  over  a  fixed  period  rather  than  to  have  an 
abnormal  and  unequal  distribution  of  expenses  due  to- 
the  company's  having  to  spend  say  $2,500  on  one  bat- 
tery in  one  month  for  a  complete  renewal.  The  bat- 
teries are  of  various  ages  and  the  prospective  repair 
account  cannot  be  taken  care  of  at  any  one  time  until 
the  condition  of  a  battery  permits  it.  Mr.  Elden  said 
that  the  number  of  kilowatt-hours  delivered  by  a  bat- 
tery in  a  year  affords  no  criterion  of  the  severity  of 
use  made  of  it,  since  excessive  discharges  due  to  ac- 
cidents, short-circuits  or  operating  conditions  may  de- 
preciate the  plates  far  more  than  liberal  use  within  the 
proper  range  of  discharge.  In  a  single  year  there  may 
be  twenty  occasions  when  battery  discharges  will  be 
utilized  temporarily  to  overcome  adverse  operating  con- 
ditions and  maintain  the  normal  standard  of  service. 


Objections  to  Economizers  and  Factors  of 

Boiler  Furnace  Operation 

In  the  discussion  that  took  place  at  the  steam  engi- 
neering session  of  the  recent  New  York  A.  S.  M.  E. 
meeting,  R.  J.  S.  Pigott,  mechanical  engineer  Reming- 
ton Arms  and  Ammunitions  Company,  Bridgeport, 
Conn.,  pointed  out  that  the  best  operating  rate  for 
boilers  depends  on  the  operating  eflliciency  and  load  con- 
ditions. He  also  mentioned  that  heat  absorbed  by  feed- 
water  heaters  was  from  10.5  to  11.5  per  cent  of  the 
heat  in  the  steam.  Water  should  leave  the  heater  at 
210  deg.  which  with  a  flue  temperature  of  about  500 
deg.  leaves  only  about  300  deg.  for  an  economizer  to 
work  on  and  under  these  conditions  he  claimed  that  it 
does  not  pay.  The  point  was  brought  out,  however, 
that  if  steel  tubes  were  used  in  economizers,  the  lower 
rate  of  heat  transfer  in  the  cast-iron  economizer  would 
be  overcome  and  the  range  of  economizer  usefulness  in- 
creased. He  maintained  that  it  would  pay  to  force  tur- 
bines above  rating  if  the  generators  will  allow  this  con- 
dition. He  further  stated  that  the  coal  rate  can  be  pre- 
dicted within  2  or  3  per  cent  by  the  method  explained 
in  his  paper  entitled  "Graphic  Methods  of  Analysis  in 
the  Design  and  Operation  of  Steam  Power  Plants."  In 
regard  to  auxiliaries  he  claimed  that  the  best  plan  is  to 
provide  .«ome  way  to  use  steam  at  low  loads,  and  at 
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high  loads  .some  way  to  supply  the  deficiency.  Heat  bal- 
ance valves  have  been  successfully  used  to  take  care  of 
this  condition.  It  was  also  pointed  out  that  etliciency  of 
boilers  depends  on  how  well  the  gases  are  mixed  and 
burned  before  being  allowed  to  strike  the  tubes.  The 
shorter  the  flame  the  nearer  the  coal  can  be  brought  to 
the  boiler,  the  more  eflicient  the  boiler  will  be  and  the 
larger  per  cent  of  heat  transferred.  The  more  com- 
plete the  mixture  of  gas  and  air  the  shorter  the  flame. 
The  underfeed  stoker  seems  to  assist  in  this  action  by 
permitting  a  complete  mixture  and  a  small  combustion 
chamber.  It  was  declared  that  many  are  fooled  by  COj 
being  high  since  high  CO,  might  be  caused  by  too  little 
air.  There  must  be  a  certain  excess  of  air,  13  per  cent 
of  CO,  being  about  the  best  value  for  average  operating 
conditions.  That  brick  work  should  not  suffer  due  to 
high  temperature  under  proper  conditions  was  shown  by 
experiences  related  by  a  number  of  speakers,  the  deterio- 
ration of  brick  work  at  the  fire  level  being  largely  due 
to  erosion  that  can  be  prevented  by  proper  combination 
of  brick,  furnace  construction  and  grade  of  coal. 


Extracting  Superheat  from  Steam 

Used  for  Heating 

'Experiments  have  been  conducted  recently  by  the 
Northwestern  Electric  Company  to  remove  the  super- 
heat from  steam  delivered  to  its  heating  system  since 
the  high  temperature  tends  to  ruin  the  wood  casings 
around  the  low-pressure  pipes.  This  is  necessary  be- 
cause steam  has  to  be  bled  from  the  high-pressure  line 
.where  the  superheat  is  150  deg.  when  the  exhaust  from 
the  turbines  is  insufficient  for  heating  purposes.  Prac- 
tically ^o  superheat  has  to  be  contended  with,  however, 
when  the  turbines  supply  all  of  the  heating  steam. 

Since  superheated  steam  was  required  for  the  tur- 
bines the  most  direct  way  of  eliminating  the  high  tem- 
perature—at the  source — could  not  be  employed.  Ac- 
cordingly attempts  were  made  to  reduce  the  superheat 
in  the'  heating  line  by  spraying  water  into  the  low-pres- 
sure mains.  This  method  did  not  prove  very  satisfac- 
tory, however,  so  that  it  was  decided  to  try  a  Whitlock 
heater  in  the  line. 

The  heater  consists  of  six  spiral  copper  pipes  with  a 
total  of  60  sq.  ft.  of  heating  surface.  Two  of  the  pipes 
or  tubes  have  an  inside  diameter  of  1.5  in.  and  are  made 
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PIPING   CONNECTIONS    FOR   REMOVING    SUPERHEAT    FROM 
HEATING    STEAM 

of  No.  16  gage  copper.  The  other  four  tubes  have  an 
inside  diameter  of  1.25  in.  and  are  made  of  No.  17  gage 
copper.  The  inlet  and  outlet  ends  of  the  coils  are  con- 
nected with  manifolds  and  contain  regulating  valves. 

Connections  were  made  so  that  water  could  be  taken 
from  the  city  supply  at  60  deg.,  circulated  through  any 
number  of  the  heater  coils  and  discharged  into  an  open 
boiler-feed  heater  or  diverted  into  the  sewer.  With  the 
heater  thus  connected  and  installed   in  the  high-pres- 


sure bleeder  line  a  fifty-four-minute  test  was  conducted 
during  which  45,000  lb.  of  steam  passed  through  the 
heater  and  was  reduced  in  temperature  from  525  deg. 
to  270  deg.  The  condensation  in  the  steam  line  due  to 
the  heater  amounted  to  1520  lb.,  or  33.8  lb.  per  1000  lb. 
of  steam  reduced  in  temperature.  These  results  were 
obtained  with  water  circulating  through  only  two  of  the 
six  heater  coils. 


Installing  Iron  Ducts  Without 
Digging  Ditches 

BY  C.  A.  DALRYMPLE 

Considerable  expense  has  been  saved  by  a  large  East- 
ern electric  service  company  when  conduits  have  to  be 
installed  under  pavements,  sidewalks  or  railroad  tracks  ]i 


Forcing  Jack 

FORCING    CONDUIT    THROUGH    EARTH     WITH    A    PIPE- 
FORCING   JACK 

by  using  a  pipe-forcing  jack.  By  employing  this  ap- 
paratus the  company  has  also  avoided  disturbing  lawns 
and  flower  beds,  removing  and  replacing  patent  side- 
walks and  pavements  and  obstructing  traffic  by  ditches. 

The  jack  is  constructed  of  malleable  iron  and  steel 
and  consists  of  a  cage,  which  travels  on  a  rack,  being 
moved  by  a  socket  lever  and  pawls.  At  the  front  of  the 
cage  is  a  groove  and  clamp  for  holding  pipe  ranging 
from  0.75  in.  to  4  in.  in  diameter.  The  rack  has  ma- 
chine-cut teeth,  is  provided  with  bolts  for  bolting  to  a 
plank,  and  carries  two  guides  for  holding  the  pipe  in 
line. 

To  use  the  jack  it  is  placed  in  a  ditch  as  shown  here- 
with, the  conduit  set  in  the  position,  and  the  front  end 
provided  with  a  pointed  steel  nose,  which  will  cut  its 
way  through  the  earth.  The  steel  nose  is  attached  by  a 
standard  coupling.  The  pipe  is  then  forced  through  the 
earth  by  common  laborers.  When  the  cage  reaches  the 
limit  of  its  travel,  it  is  drawn  back  to  its  starting  point 
and  a  new  section  of  pipe  placed  in  position  and 
fastened  to  the  first  section.  The  operation  is  repeated 
until  the  desired  length  af  pipe  is  installed. 

The  pipe-forcing  jack  mentioned  is  made  by  the  Duff 
Manufacturing  Company,  Pittsburgh,  Pa. 


25-Cycle  Versus  60-Cycle  Operation 

In  deciding  on  whether  or  not  to  install  25-cycle  or 
60-cycle  systems  or  a  combination  of  the  two,  a  con- 
sideration that  often  arises  in  the  minds  of  many  engi- 
neers when  they  are  confronted  with  the  necessity  of 
purchasing  new  equipment,  the  following  observations 
of  William  Long,  superintendent  of  power  stations,  To- 
ledo (Ohio)  Railways  &  Light  Company,  are  of  interest. 

"Some  few  years  ago  the  25-cycle  system  was  devel- 
oped not  because  it  was  considered  to  be  the  best  fre- 
quency for  light  and  power,  but  because  it  was  the  only 
frequency  for  which  manufacturers  could  build  rotaries 
that  would  operate  successfully.  It  was  also  thought 
that  25-cycles  was  the  only  frequency  at  which  energy 
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could  be  transmitted  any  distance  due  to  peculiar  char- 
acteristics of  the  frequency.  It  has  been  found,  how- 
ever, that  60-cycle  apparatus  can  be  made  just  as  stable 
as  25-cycle  apparatus,  and  of  late  years  a  great  many 
power  companies  have  changed  from  25  cycle  to  60 
cycle.  As  a  matter  of  fact,  of  the  forty-seven  high- 
voltage  systems  of  note  in  both  this  country  and  Europe, 
the  majority  operate  at  60  cycles  and  only  five  of  them 
use  the  25  cycles.  The  rest  use  from  30  to  50  cycles. 
The  Au  Sable  Electric  Company's  system,  which  is  245 
miles  long,  uses  60  cycles.  Of  course,  there  are  big  dif- 
ferences in  the  first  cost  of  the  two  systems  in  favor  of 
the  60  cycle,  but,  leaving  out  the  cost  factor  entirely,  it 
will  be  found  that  damage  due  to  short-circuits  are 
much  more  severe  on  the  25-cycle  than  on  the  60-cycle 
frequency." 


Convenient  Arrangement  of  Transformer 
and  Rotary  Converter  Units 

Direct-current  service  for  the  medical  school  and  hos- 
pital buildings  of  Washington  University  at  St.  Louis 
is  provided  from  two  six-phase  AUis-Chalmers  rotary 
converters  installed  in  the  basement  of  the  Barnes  Hos- 
pital. In  the  arrangement  of  the  transformers  and  the 
converters  which  they  serve  a  convenient  scheme  has 
been  worked  out.  A  hole  was  made  in  the  concrete 
floor  of  the  basement  and  the  transformers  were  set  on 
the  floor  of  a  sub-basement.  The  transformers  are 
three-phase,  60-cycle  units  rated  at  250  kva.  They  are 
of  the  oil-cooled  type  and  reduce  the  potential  of  the 
energy  delivered  from  4150  volts  to  178-89  volts.  One 
transformer  with  a  200-kw.  six-phase,  60-cj^cle  con- 
verter, constitutes  a  set.  The  transformers  are  con- 
nected in  delta  on  the  primary  with  2  per  cent  and  5 
per  cent  taps ;  on  the  secondary  they  are  open-connected 
with  50  per  cent  voltage  taps. 

As  shown  in  Fig.  1,  the  tops  of  the  transformers 
project   slightly   above  the   main   basement  floor.     Di- 


f-IG.   1 — METHOD  OF  INSTALLING  TRANSFORMERS  AND  STARTING 
PANELS   NEAR   ROTARY    CONVERTERS 

rectly  in  front  of  them  are  the  starting  panels  for  the 
rotary  converters,  which  are  always  started  from  the 
50  per  cent  secondary  transformer  taps.  This  arrange- 
ment of  transformers  and  starting  panels  made  the 
in-between  connections  easy  to  install  and  accessible 
for  repairs.     Leads  between   the  panels   and  the  con- 


verters are  supported  on  brackets  beneath  the  basement 
floor.  Furthermore,  the  arrangement  places  the 
panels  and  the  converters  near  each  other  so  that  the 
operator  can  observe  the  starting  action  of  the  ma- 
chines. 

Alternating  current  for  operating  this  equipment  is 
supplied    from   the   power   plant    of    Washington    Uni- 
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FIG.    2 — CONNECTIONS   FOR   THREE-PHASE    TRANSFORMER   WITH 

ROTARY  CONVERTERS  USING  50  PER  CENT 

TAPS  FOR   STARTING 

versity,  which  contains  two  600-kw.,  4150-volt,  three- 
phase,  60-cycle,  Allis-Chalmers  turbines  and  three  500- 
hp.  Heine  boilers  equipped  with  Green  chain-grate 
stokers,  the  coal  and  ash  being  handled  by  an  auto- 
matic conveyor  made  by  the  Link  Belt  Company.  The 
transformers  were  furnished  by  the  Moloney  Electric 
Company  of  St.  Louis  and  the  plant  installed  by  the 
Light  &  Development  Company  of  St.  Louis  under  the 
direction  of  E.  S.  Billings. 


How  to  Determine  When  Water  Is  Being 

Treated  Properly 

To  be  certain  that  water  is  being  properly  treated, 
the  following  simple  tests  given  by  Arthur  C.  Scott  and 
J.  R.  Bailey  in  a  recent  A.  S.  M.  E.  paper  can  be  made, 
using  only  standard  soap  and  acid  solutions,  phenol- 
phthalein  and  methyl  orange,  all  of  which  can  be  ob- 
tained from  any  dealer  in  chemicals.  For  convenience 
the  soap  solution  should  be  of  such  strength  that  1  c.c. 
corresponds  to  1  gram  of  calcium  carbonate  in  100,000 
parts  of  water,  where  a  100  c.c.  sample  of  the  treated 
water  is  taken.  The  acid  should  be  fiftieth  normal 
(N/50). 

Test  "H,"  for  Hardness 

A  100-c.c.  sample  of  the  water  to  be  tested  should  be 
put  in  the  250-c.c.  bottle  and  soap  solution  run  in  0.2 
c.c.  at  a  time,  the  bottle  being  shaken  vigorously  after 
each  addition  of  the  soap  solution.  Finally,  a  lather 
will  be  produced  that  will  persist  for  at  least  five  min- 
utes. The  volume  of  soap  solution  used  should  then  be 
read  in  cubic  centimeters  and  recorded  as  "H." 

Test  "P,"  for  Causticity 

For  this  test  take  also  a  100-c.c.  sample  of  the  water 
to  be  tested,  add  three  drops  of  phenol-phthalein  and 
titrate  with  iV/50  acid  until  the  pink  color  vanishes. 
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Thi.^  titration  may  be  carried  out  in  a  porcelain  evap- 
orating dish,  and  the  acid  run  in  slowly  while  stirring 
with  a  glass  rod.  The  volume  of  the  acid  used  should 
be  read  in  cubic  centimeters  and  recorded  as  "P." 

Test  "M,"  for  Alkalinity 

To  the  sample  of  water  used  in  test  "P,"  three  drops 
of  methyl  orange  should  be  added  and  the  titration  con- 
tinued with  the  acid,  just  as  left  in  the  burette  at  the 
end  of  the  test  "P."  When  the  orange  color  produced 
in  the  water  by  the  methyl  orange  changes  to  a  faint 
red  color,  read  the  combined  volume  of  acid  used  with 
both  phenol-phthalein  and  methyl  orange  as  indicators 
and  record  as  "M." 

Diagnosis  of  Treated  Water 

The  values  of  H,  P,  and  M  are  then  used  in  diagnos- 
ing the  treated  water  as  follows: 

If  the  water  is  properly  treated  0.5  M  should  not  be 
less  than  H  +  1  nor  greater  than  H  -\-  3,  and  P  should 
not  be  greater  than  0.75  M  nor  less  than  0.5  M. 

If  0.5  M  equals  H  -f  3  too  much  soda  ash  has  been 
used. 

If  0.5  M  equals  H  -{-  I  too  little  soda  ash  has  been 
used. 

If  P  is  >   0.75  M  too  much  lime  has  been  used. 

If  P  is  <  0.5  M  too  little  lime  has  been  used. 

Some  waters  are  so  high  in  initial  alkali  salts  that 
they  will  not  stand  a  further  addition  of  soda  ash  with- 
out seriously  foaming.  In  such  cases  barium  hydroxide 
can  be  used  as  substitute  for  soda  ash,  although  its 
high  cost  limits  its  use  to  emergency  cases. 


Potential  Rise  of  Station  Ground  Bus 
and  Its  Prevention 

In  a  number  of  substations  of  a  large  central  station 
company  rotary  converters  were  installed  for  supply- 
ing the  street  railway  and  transformers  for  the  4000/ 
2300-volt  distributing  network.  The  fundamental  dia- 
gram of  the  station  is  shown  here,  from  which  it  is 
seen  that  the  negative  of  the  rotaries  is  earthed  to  the 
rails  and  to  the  water  piping  system  while  the  neutral 
point  of  the  transformers  for  the  distributing  network 
is  earthed  through  a  ground  plate,  but  is  not  connected 
except  through  the  earth  to  the  railway  grounds.  The 
conductors  of  the  4000  2300-volt  system  consisted  of 
either  single  or  four-conductor  underground  lead-cov- 
ered, paper-insulated  cable,  the  lead  sheaths  being  con- 
nected together  and  grounded  to  the  water  pipe  or  rail 
in  each  manhole.  The  neutral  or  fourth  conductor  of 
each  circuit  was  grounded  at  the  station  to  the  station 
ground  bus  as  shown,  but  was  kept  clear  of  all  grounds 
elsewhere. 

When  a  short-circuit  occurred  on  one  of  the  dis- 
tributing circuits  it  was  sometimes  found  that  the 
ground  bus  at  the  station  was  raised  considerably  above 
that  of  earth,  notwithstanding  the  fact  that  the  neutral 
of  the  circuit  and  of  the  transformers  were  connected 
rigidly  to  it.  This  potential  rise  did  not  occur  in  each 
case  of  short-circuit,  but  only  sometimes  without  any 
apparent  reason.  On  investigating  the  matter  more 
closely  it  was  found  that  when  a  short-circuit  took  place 
between  phase  wires  and  neutral,  or  between  phase 
wires,  no  potential  rise  occurred  at  the  station,  but 
when  the  short-circuit  occurred  between  any  conductor 
and  cable  sheath  the  ground  bus  was  then  raised  above 
that  of  earth.  By  referring  to  the  sketch  it  will  be 
seen  that  when  the  short-circuit  took  place  between  con- 
ductors, the  current  still  flowed  along  the  normal  paths, 
namely,  along  the  phase  wires  and  back  along  either 


the  neutral  or  the  other  phase  wire.  When  the  short- 
circuit  occurred  between  conductor  and  sheath,  how- 
ever, the  current  took  an  abnormal  path,  namely,  along 
the  cable  bonds  in  the  manhole  from  the  lead  to  the 
water  piping  system  and  the  railway  track,  and  nega- 
tive feeders  in  parallel  with  it  back  to  the  station.  At 
the  station,  or  thereabouts,  the  current  would  leave  the 
water  pipes,  negative  feeder.s,  etc.,  and  flow  from  them 
across  and  through  the  earth  to  the  ground  plate  to 
the  station  ground  bus. 

It  would  be  natural  to  consider  the  impedance  of  the 
copper  of  the  station  ground  bus  as  contributing  to 
the  rise  of  potential  of  the  ground  bus.  It  does  do  so, 
of  course,  but  to  such  a  small  degree  that  it  may  be 
neglected,  as  the  reactance,  resistance  drops  and  skin 
effect  at  even  the  heavy  current  rush  on  short-circuit 
are  quite  small.  There  remains  the  ground  plate  to  be 
considered  as  the  possible  cause  of  the  phenomena,  and 
a  little  consideration  will  show  that  this  is  undoubtedly 
the  origin. 

The  water  piping  system  constitutes  a  good  ground; 
in  fact,  the  best  obtainable.  On  the  other  hand,  a 
ground  plate,  even  if  bedded  with  care,  may  or  may  not 
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GROUND    CONNECTIONS    AND    PATH    OF    RETURN    CURRENTS    TO 
RAILWAY   STATION 

constitute  a  good  ground,  and  it  is  on  account  of  the 
varying  resistance  of  ground  plates  that  one  having  a 
resistance  of  20  ohms  or  below  is  usually  considered  as 
being  of  low  resistance,  or  a  "good  ground."  Now  sup 
pose  that  the  ground  plate  in  the  present  instance  has  a 
resistance  of  1  ohm — a  low  value  as  ground  plates  gen- 
erally go — and,  further,  that  on  short-circuit  the  cur- 
rent flowing  before  the  relays  have  operated  the  circuit 
breaker  is  800  amp.  In  taking  the  path  described,  that 
is  to  say,  from  the  water  pipes  and  negative  feeders 
and  rails  to  the  ground  plate  in  the  station  (as  shown), 
the  drop  in  potential  across  the  ground  plate  will  be, 
according  to  Ohm's  law,  800  volts.  This  is  a  dangerous 
rise  of  voltage,  and  would  be  a  life  hazard  should  any- 
one make  contact  with  the  station  ground  bus — usually 
considered  safe — and  the  water  pipes  during  the  time 
elapsing  between  the  short-circuit  and  the  opening  of 
the  relays.  Were  the  lead  sheaths  grounded  at  the  sta- 
tion to  either  the  station  ground  bus  or  the  water  pipe. 
the  voltage  rise  would  be  reduced,  of  course,  but  many 
companies  do  not  ground  the  sheaths  of  the  cables  at 
the  station.  The  above  conditions  seem  to  emphasize 
the  advisability  of  having  one  common  ground  in  sta- 
tions rather  than  two  that  are  connected  together  by 
a  resistance. 
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COMMERCIAL   AND    BUSINESS   POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


Cost  and  Results  of  Appliance  and  House- 
Wiring  Campaigns  in  Town  of  5000 

The  Willapa  Electric  Company  recently  conducted 
campaigns  for  the  sale  of  electrical  appliances  and  for 
house  wiring  at  Raymond,  Wash.,  one  of  the  cities 
served  by  its  distributing  system,  where  the  maximum 
residence  rates  are  9  cents  for  the  first  50  kw.  hr., 
and  7  cents  for  the  next  100  kw.  hr. 

One  salesman,  in  seventeen  working  days,  disposed 
of  twenty-seven  irons,  thirty-five  grills,  sixteen  percola- 
tors, and  two  6-in.  stoves. 

Total  appliances  sold  in  seventeen  clays SO 

Sales  varied  from  none  to  eight  per  day,  averaging 4.7 

Aggregate  rating  of  appliances  sold,   in  watts 40.610 

Total  number  of  calls  made 497 

Average  number  of  calLs  per  day 29.2 

These  sales  were  made  in  a  city  of  about  5,000  inhabi- 
tants, in  which  the  total  number  of  accounts  was  690 
and  the  total  number  of  meters  was  727.  It  had  been 
thought  that  the  territory  was  saturated  with  appli- 
ances. 
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APPLIANCE   PROSPECT   CARD 

Cards  like  these,  on  which  had  been  entered  the  customer's  name 
and  address,  were  carried  by  the  salesman,  filled  out  when  the 
call  was  made,  and  provided  valuable  information  on  which  to 
base  future  campaigns.  For  instance,  if  the  company  desires  at 
some  future  time  to  conduct  a  campaign  on  washing  machines,  or 
vacuum  cleaners,  it  will  have  information  directly  at  hand  as  to 
what  consumers  on  its  lines  are  interested  in  these  particular 
appliances. 

The  aggregate  selling  price  was  $330,  and  the  profit 
on  the  appliances  $74.83.  As  the  total  expense  was 
$87.25,  it  will  be  seen  that  the  net  cost  of  the  campaign 
was  only  $12.42,  or  about  16  cents  for  each  appliance. 
The  itemized  expense  was  as  follows: 

Salesman,   three   weeks  at   $20 $60.00 

Commission,   2   per  cent  on  sales  of   $330 6.60 

Traveling   expenses   of   salesman 8.90 

Newspaper  advertising,   in   addition   to  usual  space 3.75 

Postal  card  notices.  600 8.00 

Total   expense    $87.25 

Owing  to  difficulties  in  getting  a  salesman,  the  ad- 
vertising preceded  the  campaign  by  only  three  days, 
when  a  half-page  in  the  local  weekly  paper  was  used. 
Two  subsequent  issues  contained  quarter-page  advertise- 
ments. 

It  was  decided  that  the  salesman  should  follow  the 
meter  routes  on  foot,  and  about  thirty  postal-card  no- 
tices were  mailed  each  day  to  those  consumers  upon 
whom  the  salesman  expected  to  call  two  days  later.    He 


called  only  at  residences  and  stores  in  the  residence 
districts.  The  salesman  was  provided  with  a  card  for 
each  consumer,  showing  the  name  and  address  and  a 
symbol  indicating  whether  or  not  she  was  worthy  of 
credit.  When  returned  to  the  office  this  card  contained 
a  list  of  the  appliances  then  being  used  by  the  consumer 
and  of  those  in  which  she  was  interested. 

The  samples  carried  were  a  6-lb.  iron,  a  table  grill 
or  toaster  stove,  a  utility  grill,  a  2  or  3-pint  percolator, 
and  a  6-in.  disk  stove,  the  whole,  with  case,  weighing 
about  27  lb. 

The  annual  gross  earnings  from  the  eighty  appli- 
ances sold  is  estimated  at  about  $240,  or  an  average 
monthly  income  of  25  cents  from  each  appliance. 

The  House-wiring  Campaign 

Preparatory  to  making  a  canvass  of  the  unwired  or 
unconnected  residences,  etc.,  upon  existing  distributing 
lines,  or  in  near-by  territory,  arrangements  were  made 
with  the  two  local  wiring  concerns  to  do  all  wiring  jobs 
turned  over  to  them  at  certain  fixed  prices,  at  which 
the  company's  solicitor  could  estimate  the  cost  of  each 
job  on  the  ground  and  take  a  contract  for  the  work. 

Beginning  about  three  weeks  after  the  appliance 
campaign,  one  solicitor  in  fcu.  wjj..s  secu.od  che  fol- 
lowing contracts,  viz. : 

Contracts   for  house-wiring: 

Buildings  along  existing  lines 34 

Buildings  quite  near  existing  lines 10 

—      44 

Contracts  to  connect  buildings  alreadv  wired   in  whole  or  in 

pn  rt 16 

Total  number  of  consumers  added 6i> 

These  were  secured  in  a  city  of  about  5000  inhabi- 
tants, where  the  total  number  of  accounts  prior  to 
the  campaign  was  690  and  the  total  number  of  meters 
was  727. 

As  inducements  the  company  offered  to  carry  the  wir- 
ing account  for  from  three  to  five  months  if  the  credit 
was  approved,  and  loaned  an  electric  iron  with  the  un- 
derstanding that  it  would  become  the  property  of  the 
consumer  after  use  of  the  service  for  one  year.  A  card 
record  of  each  building  found  not  using  electric  service 
was  made. 

The  total  expense,  including  four  weeks'  salary  of 
solicitor,  the  cost  of  record  cards,  and  the  cost  of  irons 
distributed,  was  $219.80,  or  about  $3.66  for  each  new 
account.  No  advertising  in  addition  to  the  newspaper 
space  regularly  occupied  was  used. 

The  annual  gross  earnings  from  the  sixty  new  con- 
sumers is  estimated  at  about  $900,  or  an  average 
monthly  income  of  $1.25  from  each  consumer. 


Advertising  Service  Continuity  with  a 

Huge  Wall  Map, 

The  Pacific  Gas  &  Electric  Company  of  San  Fran- 
cisco believes  in  advertising  the  dependability  of 
"Pacific  Service."  An  effective  way  of  doing  this  is  to 
impress  r.pon  the  mind  of  the  consumer  the  size  of  the 
system  and  the  outlay  of  labor  and  expense  required 
of  the  company  in  order  that  it  may  effectively  fulfill 
its  obligations.  To  aid  in  accomplishing  this  purpose 
the  company  has  used  a  large  map  about  25  by  50  ft. 
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in  size,  which  has  been  painted  in  bright  colors  on  the 
wall  of  the  company's  new  office  building,  where  it  can 
be  plainly  seen  from  a  busy  street  crossing. 

An  inscription  over  the  map  explains  that  the  com- 
pany serves  an  area  of  37,775  square  miles,  in  which  is 
located  about  two-thirds  of  the  population  of  California. 


THE   FIVE-STORY  WALL  MAP  ON   THE  "PACIFIC  SERVICE"   BUILD- 
ING,  SAN  FRANCISCO,  WITHIN   SIGHT  OF  A  BUSY  CORNER 

The  location  of  each  generating  plant,  transmission  line 
and  substation  is  also  shown  clearly  so  that  a  glance  at 
the  map  impresses  upon  one  the  idea  that  the  company's 
system  draws  upon  a  large  number  of  sources  for  its 
231,917  hp.  of  electrical  energy  and  40,000,000,000  gal. 
of  water  storage.  The  lettering  is  large  and  clear, 
and  the  names  of  the  various  plants  and  cities  can  be 
read  easily  from  the  street.  The  idea  of  using  the  map 
originated  with  John  A.  Britton,  vice-president  and 
general  manager  of  the  company. 


Electric  Trucks  Save  Money  in  Garbage 
Collection 

In  Barnes,  England,  the  machines  now  employed  for 
refuse  collection  are  electric  vehicles.  A  saving  of 
23  per  cent  has  been  effected  since  the  conversion  from 
horse-drawn  equipment,  aside  from  the  distinct  gain  in 
service  rendered. 

The  adoption  of  "electrics"  by  this  municipality  was 
decided  upon  after  a  fourteen-day  test  on  a  3-ton  ma- 
chine, during  which  accurate  records  were  kept  of  mile- 
age, load,  energy,  consumption,  etc.  The  trucks  used 
have  a  capacity  of  4.5  cu.  yd.,  and  are  capable  of  a 
maximum  speed  of  about  10  miles  per  hour.  A  single 
charge  of  battery  is  sufficient  for  40  or  45  miles.  Each 
truck  holds  twice  as  much  as  the  type  of  horse-drawn 
cart  formerly  used,  and  is  capable  of  collecting  twenty- 
eight  loads  per  week  as  compared  with  twenty-one  loads 
for  the  horse-drawn  vehicle.  It  is  estimated  that 
eighty-five  "electrics"  now  fulfill  the  same  service  that 
formerly  required  275  horses. 


SECURING  POWER  BUSINESS 

Viewpoints   on    Methods   and    Policies   in   Force   to 

Secure  Industrial  Loads — Analysis  of 

Generating  Plant  Costs 

In  an  analysis  of  locally  generated  and  purchased 
energy  costs  for  a  Worcester,  Mass.,  paper  mill,  out- 
lined by  W.  C.  Durant  of  the  New  England  Power 
Company,  Worcester,  Mass.,  at  the  recent  New  England 
N.E.L.A.  convention;  it  was  shown  that  at  least  $2,300 
a  year  would  be  saved  by  the  use  of  purchased  energy. 
The  comparative  costs  were  summarized  as  follows: 

COMPARATIVE    COSTS    OF    ISOLATED    PLANT    AND 
CENTRAL-STATION    SERVICE 


Operation  of  local  plant: 
Cloal .. 

$50,260 
13,650 
3,825 
7,243 
750 
2,200 
11,006 

Purchased  energy: 

$19,330 

8,510 

Water 

1000-kw.  peak  at  $12.84  and  4.860,000 

43,940 
2,300 

Water 

Repairs 

2,661 

260 

Miscellaneous 

500 

9,131 

$88,934 

$86,632 

•This  item  includes  extraordinary  repairs,  losses  due  to  shut-downs,  consulting  engineering 
ices,  time  of  superintendent  chargeable  to  power,  general  office  expenses  pro-rated  to  power 
and  other  power  items  which  may  be  charged  to  other  accounts. 

It  was  estimated  that  additional  savings  will  result 
from  the  use  of  purchased  energy  in  a  new  building 
about  to  be  constructed,  which  will  require  about  150 
kw.,  and  probably  700,000  kw.-hr.  a  year.  If  purchased 
as  a  separate  load  the  cost  of  this  energy  per  year  will 
be  $2,470  more  than  when  combined  with  the  main  load. 
Exclusive  of  flywheel  shutdowns,  due  to  developing 
cracks,  the  Corliss  engine  was  stopped  on  163  occasions 
in  the  year  just  closed,  with  a  total  loss  in  time  of  nearly 
seventy-six  hours.  With  electric  drive  for  the  beaters, 
troubles  now  arising  from  misalignment  due  to  quick- 
sand foundations  will  be  eliminated.  The  author  stated 
that  the  prospect  of  a  decision  to  purchase  power  based 
on  the  analysis  as  stated  above  is  favorable  at  the 
present  time. 

Possible  Saving  of  100  HP. 

The  mill's  power  station  contains  six  250-hp.  Stirling 
boilers,  Sturtevant  forced  draft,  Taylor  mechanical 
stokers,  a  21.25-in.  by  40.25-in.  by  48-in.  Harris-Corliss 
cross-compound  non-condensing  engine  exhausting  into 
a  625-kva.  Westinghouse  low-pressure  turbine,  and  a 
20-in.  by  48-in.  Rice  &  Sargent  engine  exhausting  into 
paper  machinery.  Various  pumps  and  auxiliary  appa- 
ratus were  also  featured.  The  machinery  in  the  mill 
was  partly  motor-driven,  there  being  twenty-seven 
motors  of  990  hp.  combined  rating  in  service,  the  bal- 
ance of  the  drives  being  mechanical.  Test  data  have 
shown  the  engine  and  shafting  friction  to  be  244  hp. 
By  the  use  of  individual  150-hp.  motors  for  eight  beat- 
ers, 100  hp.  would  be  saved.  Coal  costs,  roughly,  $4.22 
per  ton. 

In  the  discussion  on  the  analysis  presented  by  Mr. 
Durant,  W.  H.  Snow,  New  Bedford,  Mass.,  declared  that 
mill  owners  can  never  make  more  than  3  per  cent  re- 
turns on  investments  in  private  plants,  while  from  10 
to  20  per  cent  can  be  made  in  their  own  business.  He 
therefore  maintained  that  a  mill  can  afford  to  pay  even 
more  for  central  station  service  than  the  cost  of  produc- 
ing its  own  power.  Utilities  too  often  hesitate  to  make 
power  rates  low  enough  to  attract  large  manufacturers, 
but  in  reality  it  is  next  to  impossible  to  make  an  un- 
profitable power  rate,  considering  the  effect  of  such 
output  on  station  efficiency.  The  speaker  condemned 
the  minimum  charge  in  power  sales,  urging  that  central 
stations  take  ordinary  business  risks.     Two  new  mill 
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contracts  of  2800  hp.  and  5000  hp.  have  just  been  taken 
by  the  New  Bedford  company.  R.  S.  Hale  of  the  Edison 
Electric  Illuminating  Company,  Boston,  Mass.,  said 
that  while  the  minimum  charge  may  be  dispensed  with 
in  power  sales,  some  recognition  should  be  given  to  the 
characteristics  of  the  service  required.  Either  a  service 
and  a  running  charge  should  be  combined,  or  class  rates 
should  be  applied. 

Securing  Large  Power  Business 

Warren  B.  Lewis,  consulting  engineer,  Providence, 
R.  L,  outlined  methods  which  were  successful  in  intro- 
ducing central  station  service  into  a  large  hotel  plant 
with  varied  equipment.  After  extended  investigation 
entrance  was  gained  on  the  basis  of  a  year's  operating 
contract,  under  which  the  entire  responsibility  for  re- 
sults was  laid  upon  the  central  station.  A  preliminary 
report  recommending  the  service  of  the  latter  was  laid 
upon  the  table  by  the  owner,  but  when  the  lighting 
company  offered  to  guarantee  to  operate  the  plant  at 
a  cost  not  exceeding  the  average  of  the  past  two  years, 
and  to  rebate  the  difference  between  this  cost  and  110 
per  cent  of  the  actual  cost,  if  any  difference  resulted,  the 
contract  was  signed.  Daily  supervision  by  the  central 
station  was  maintained  and  the  plant  was  scientifically 
managed,  with  outside  electric  service  used  for  lighting 
and  small  power,  resulting  in  a  saving  during  nine 
months  of  $4,900.  This  success  was  mainly  due  to  the 
superior  technical  supervision  rendered  by  the  central 
station,  and  the  installation  is  now  a  permanent  cus- 
tomer. By  intelligent  use  of  the  steam-heating  system, 
50  per  cent  of  the  former  steam  demand  was  elimi- 
nated; condensation  losses  were  cut  downti  and  motors 
were  temporarily  belted  to  the  ammonia  compressors 
of  the  hotel  refrigerating  plant,  leaving  the  engines  in 
readiness  for  this  service  if  required  in  winter.  The 
hydraulic  elevator  equipment,  with  its  steam  pump,  was 
left  in  service,  using  exhaust  steam  from  the  pump  for 
water  heating.  Regular  records  of  performance  were 
introduced  and  analyzed  with  expert  engineering  skill. 

Demand  and  Load  Factor  Systems  for 
Large  Consumers 

Essential  differences  between  the  methods  of  obtain- 
ing the  customer's  demand  on  eleven  systems  recently 
in  conference  or  under  investigation  were  outlined  in  a 
paper  by  R.  S.  Hale  of  the  Edison  Electric  Illuminating 
Company,  Boston.  It  appeared  that  by  combining  various 
features,  such  as  width  of  each  peak,  number  of  peaks, 
periods  of  readjustment,  etc.,  almost  any  result  can  be 
attained.  With  very  high  load  factors  the  system  of 
measuring  the  demand  does  not  make  much  difference, 
so  long  as  the  demand  is  actually  measured.  With  100 
per  cent  load  factor  all  demands  are  the  same  as  the 
maximum.  For  ordinary  large  power  customers,  the 
difference  between  most  of  the  systems  amounts  to 
probably  about  10  per  cent,  at  the  outside,  of  the  aver- 
age billed  demand  for  the  year,  but  even  if  the  averages 
all  come  within  10  per  cent,  the  figures  for  particular 
cases  may  vary  considerably  more,  even  up  to  50  per 
cent  of  the  larger  or  100  per  cent  of  the  smaller. 

Since  the  demand  charge  in  dollars  is  seldom  more 
than  one-third  of  the  bill,  or  rather,  since  a  change  in 
the  demand  of  a  given  percentage  seldom  affects  the 
bill  by  more  than  one-third  of  that  percentage,  the 
demand  systems  will  seldom  make  a  difference  much  in 
excess  of  3  per  cent  in  the  net  bill  to  ordinary  power 
customers,  although  for  unusual  cases  the  difference 
may  be  large.  The  effect  of  taking  single  demands  of 
such  periods  as  five,  fifteen  or  thirty  minutes  is  that 
the  short  or  narrow  demand  gives  the  highest  result. 
In  the  case  of  an  ordinary  large  customer  it  was  re- 


ported probable  that  any  single  demand  much  in  excess 
of  all  others  is  due  to  some  accident  or  very  unusual 
circumstance.  Most  companies  that  use  a  single  de- 
mand arrange  that  any  unusual  case  shall  not  have  its 
full  effect — that  is,  the  prices  used  by  some  companies 
result  in  practically  no  account  being  taken  of  any  ex- 
traordinary demand  so  long  as  it  does  not  exceed  a 
high  limit,  while  others  let  any  extraordinary,  demand 
affect  one  month  only.  With  the  Boston  Edison  Com- 
pany the  demand  system  for  small  customers  only  allows 
the  customer  to  use  any  peak  he  chooses  once  a  month 
without  its  being  measured,  provided  he  gives  notice. 
The  effect  of  using  only  one  peak  for  any  day,  month 
or  year,  instead  of  averaging  several  peaks,  is  that 
when  using  a  single  peak  the  first  time  a  high  peak  is 
attained  it  at  once  seriously  affects  the  billed  demand; 
but  the  customer  can  then  use  the  service  to  that  extent 
as  many  more  times  that  day,  or  month,  or  year  as  he 
wishes  without  further  penalty.  Mr.  Hale  held  that 
if  all  companies  measured  demand  on  a  half-hour  basis 
it  would  be  well.  The  hour  basis  seems  a  little  too  long, 
while  anything  less  than  fifteen  minutes  is  very  diffi- 
cult to  measure  with  any  degree  of  accuracy.  He  also 
stated  that  it  is  better  not  to  penalize  a  customer 
severely  for  a  single  high  demand  which  does  not  occur 
again,  but  that  it  is  fair  to  penalize  him  a  little  every 
time  he  puts  on  a  heavy  demand.  In  the  author's 'opinion 
free  peaks  are  undesirable  where  any  demand  charge  is 
made.  It  is  doubtful  if  any  formal  agreement  as  to 
demand-measuring  practice  is  practicable,  but  discus- 
sion is  likely  finally  to  lead  to  uniformity  on  some 
points. 


A   Complete   High-School  Electric   Cooking 

Outfit  in  an  Oklahoma  Town  of  4000 

The  Coalgate,  Okla.,  high  school  burned  down  last 
year,  and  when  the  new  structure  was  erected  this  spring 
the  Public  Service  Company  of  Oklahoma,  which  sup- 
plies electric  service  in  the  town,  proposed  the  installa- 
tion  of  a  complete  electric  cooking  equipment  in  the 
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ELECTRIC-COOKING  EQUIPMENT  IN  THE  COALGATE    (OKLA.) 
HIGH    SCHOOL 

school's  domestic  science  department.  The  devices  in- 
stalled consist  of  twenty  Hot  Point  grill  stoves,  one  per- 
colator, and  one  iron.  Coalgate  is  a  community  of  4000, 
and  the  attendance  at  the  high  school  is  only  150,  but 
the  Public  Service  Company  of  Oklahoma  means  to  edu- 
cate all  of  the  town's  future  household  managers  in  the 
art  and  science  of  electric  cooking. 
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A  Central-Station  Window  That  Pictures 

Local  Industry 

To  the  general  public  the  industries  of  a  community 
— especially  those  which  have  a  more  or  less  romantic 
background — are  of  interest.  Everyone  is  curious  to 
know  just  what  makes  the  wheels  go  round  in  a  great 
mine,  a  mill,  or  a  factory.     A  window  display  that,  in 


KLECTRICALLY  OPERATED  MINE  PLANT  REPRODUCED  IN   WINDOW 
DISPLAY    OF    CRIPPLE    CREEK    CENTRAL-STATION    COMPANY 

a  simplified  manner,  shows  how  local  work  is  done,  is 
sure  to  attract  attention. 

How  the  Arkansas  Valley  Railway,  Light  &  Power 
Company  capitalized  this  idea  is  shown  in  the  accom- 
panying illustration.  The  miniature  mine  machinery 
was  actually  built  and  operated  in  the  foreground  of 
the  window,  and  the  Cripple  Creek  scenery  effect  was 
obtained  with  a  painted  back  drop.  This  display  won 
third  prize  in  a  window-dressing  contest  conducted  by 
H.  M.  Byllesby  &  Company  and  is  now  being  used,  one 
week  at  a  time,  by  twelve  properties  of  that  concern. 


The  Customer's  Viewpoint  and  the 
Manager's  Opportunity 

"One  of  the  manager's  greatest  opportunities,"  said 
F  R.  Slater,  vice-president  and  general  manager  of  the 
Texas  Power  &  Light  Company,  Dallas,  Tex.,  in  an 
address  before  a  meeting  of  the  company's  operating 
staff,  "lies  in  the  education  of  both  the  company's  em- 
ployees and  the  public. 

"We  should  keep  in  mind  that  what  we  have  to  sell  is 
simply  the  serving  of  our  people,  and  also  try  to  educate 
ourselves  to  see  the  viewpoint  of  these  people.  We  are 
prone,  I  think,  to  take  upon  ourselves  the  attitude  that 
we  are  right  and  the  public  is  wrong. 

The  Public  Is  Right  So  Far  as  Its 
Knowledge  Goes 

"Instead  we  must  take  the  attitude  that  the  public  is 
right  so  far  as  its  knowledge  goes,  and  then  while  we 
are  educating  the  public  to  see  our  viewpoint,  as  it  seems 
to  us,  we  will  also  be  educating  ourselves  to  see  the 
public's  viewpoint,  and  if  we  can  bring  the  two  view- 
points together,  we  have  accomplished  the  greatest 
thing  possible  in  the  matter  of  service., 

"Plant  in  the  customer's  mind  the  seed  of  the  idea  of 
Service  First.  As  in  plant  life,  every  seed  will  not 
bring  forth  fruit,  so  also  it  is  that  many  of  the  seeds 
of  Service  First  fall  on  seemingly  barren  ground.     But 


if  tenderly  cared  for  with  'courtesy,'  nourished  with 
'politeness,'  and  trained  with  "tact,'  these  seeds  may 
spring  to  life  unexpectedly. 

"You  may  have  a  most  exacting  customer,  one  who  is 
unreasonable,  who  is  always  finding  fault.  Here  is 
where  you  can  exercise  tact.  Greet  him  always  with  a 
pleasant  smile,  a  courteous  manner,  and  a  friendly  word. 
The  day  will  come  when  he  will  break  through  his  shell 
of  discontent  and  disbelief  and  will  meet  you  with  a 
smile  also,  a  courteous  greeting  will  be  accorded  you, 
and  you  will  have  won  a  friend.  This  is  your  oppor- 
tunity— while  you  have  his  ear,  his  attention,  and  his 
interest,  acquaint  him  with  the  aims  of  yourself  and 
your  company.  Tell  him  of  the  ideals  of  the  men 
composing  it,  the  service  we  are  all  striving  to  render 
to  every  one,  the  satisfaction  being  given  other  cus- 
tomers. 

"Selling"  the  Customer  on  Company  Service 

"Another  way  in  which  we  all  can  grasp  our  oppor- 
tunities is  to  'commercialize'  ourselves.  Each  of  us 
should  constitute  himself  a  salesman.  We  may  not  go  out 
and  sell  our  customers  an  iron  or  a  fan,  or  some  other 
appliance,  but  we  can  "sell"  the  good  will,  aims  and 
service  that  we  are  trying  to  render  to  our  customers. 

"In  the  last  analysis,  every  man,  to  be  successful, 
must  be  a  salesman.  When  you  apply  for  a  job  you 
have  to  sell  yourself  to  the  employer.  If  you  go  out 
to  win  a  sweetheart  you  have  to  sell  yourself  to  her. 
There  is  not  a  single  action  in  life  which  I  can  trace 
that  is  not  based,  more  or  less,  on  salesmanship,  that  is, 
on  one's  ability  to  sell,  or  to  get  the  other  person  to 
accept  one's  view  or  idea." 


Industrial  Application  Suggested  by 
Shaving- Water  Heater 

The  close  relation  between  domestic  and  industrial 
electric  heating  appliances  was  shown  by  one  circum- 
stance related  before  the  Tampa,  Fla.,  convention  of 
the  Southeastern  Section,  N.  E.  L.  A.,  in  November.  A 
Birmingham,  Ala.,  gentleman  was  using  an  immersion 
water  heater  for  shaving  purposes,  and  the  thought 
occurred  to  him  that  if  a  small  heater  of  this  type  was 
a  success  in  the  home,  it  might  also  be  applied  to  his 
business. 

He  took  the  matter  up  with  the  commercial  depart- 
ment, and  the  following  installation  is  the  result:  Two 
10-amp.  220-volt  immersion,  bayonet-type  heaters  are 
inserted  in  a  tank  of  120  gal.  capacity,  in  which  in- 
gredients were  placed  and  then  heated  to  the  desired 
temperature  prior  to  being  run  through  a  trough  to  a 
mixer  where  the  mixture  was  made  into  a  feed  for 
cattle.    This  equipment  averages  500  kw.-hr.  per  month. 


A  Separate-Unit  System  for  Electric  Cooking 
Proposed  by  R.  S.  Hale 

R.  S.  Hale,  who  is  in  charge  of  the  special  research 
department  of  the  Edison  Electric  Illuminating  Com- 
pany of  Boston,  has  proposed  the  idea  of  an  electrically 
equipped  kitchen  with  the  cooking  units  distributed 
about  the  room  instead  of  grouped  in  a  single  range. 

Where  several  different  kinds  of  food  are  prepared 
on  one  range,  he  points  out,  the  flavors  are  blended, 
but  if  the  electric  stewpan,  frying  pan,  boiler,  oven, 
etc.,  are  conveniently  located  at  different  points  about 
the  room  each  dish  retains  its  own  flavor. 

Also,  where  cabbage  or  Brussels  sprouts  are  to  be 
prepared,  they  can  be  placed  in  an  electric  cooker 
equipped  with  a  long  cord  and  set  outside  the  window, 
thus  avoiding  all  odor  in  the  house. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


METHODS  OF  USING  THE 

VACUUM  TUBE  FOR  PLATING 

Partly  Transparent  Mirrors  for  Photographic  Work 

Made  by  the  Cathode  Disintegration 

Vacuum-Tube  Method 

OFTENTIMES  in  the  photographic  and  optical  in- 
dustries it  is  necessary  to  split  the  rays  from  a 
light  source  so  as  to  send  one  portion  of  the  light 
in  one  direction  and  the  remaining  portion  in  one  or 
more  other  directions.  To  construct  a  partly  trans- 
parent mirror  for  this  purpose  to  such  a  fine  point  that 
any  desired  percentage  of  light  from  a  given  source 
can  be  accurately  transmitted  while  the  remaining  light 
is  reflected  or  absorbed  by  the  glass  strikes  one  at  first 
thought  as  quite  an  unusual  undertaking.  In  the  first 
place,  a  uniform  deposit  of  metal  is  required  and  then 
again  the  thickness  must  be  determined  beforehand  to 
an  extraordinary  nicety.     With  electricity,  however,  the 
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-ASSEMBLED    APPARATUS    SHOWING    LARGE    AND    SMALL 
JARS — THE    SMALLER    JAR    IS    IN    OPERATION 


process  has  become  exceedingly  simple.  Given  an  en- 
ergy supply  of  constant  current,  a  transformer  to  step 
up  the  pressure  to  5000  or  more  volts,  an  airtight  ves- 
sel and  a  vacuum  pump,  the  process  reduces  itself  to  a 
mere  tab  on  the  minutes  and  seconds. 

Mirrors  of  varying  transparencies  are  required  in 
certain  photographic  experiments  which  the  research 
laboratory  of  the  Eastman  Kodak  Company  is  carrying 
on,  and  to  make  these  mirrors  the  apparatus  shown  in 
Fig.  1  has  been  improvised.  The  outfit  consists  essen- 
tially of  two  inverted  bell  jars,  the  larger  for  mirrors 
11  in.  square  and  the  smaller  for  mirrors  ranging 
around  4  in.  by  5  in.  in  size,  two  air  pumps,  transformer, 
resistor,  ammeter,  etc.  The  cathode  is  at  the  bottom  of 
each  jar  while  the  anode  is  at  the  top  as  shown.  The 
cathode  consists  of  a  thin  sheet  of  metal  which  is 
usually  of  gold  or  an  alloy  of  platinum  and  iridium. 
The  glass  plate  rests  on  glass  pillars  and  is  parallel 
to  and  a  short  distance  above  the  metal  sheet,  or  rather 
is  just  on  the  edge  of  the  Crooke's  dark  space,  as  it  is 
called,  which  becomes  visible  when  the  circuit  is  closed. 

The  air  is  first  exhausted  from  the  bell  jar  until  the 
pressure  is   reduced  to  a  scant  millimeter.     Since  the 


larger  jar  is  16  in.  in  diameter  and  11  in.  high  and  the 
smaller  8  in.  in  diameter  and  12  in.  high,  the  atmos- 
pheric pressure  on  the  larger  jar  mounts  up  to  approxi- 
mately 5  tons  and  on  the  smaller  to  2  tons.  The  cur- 
rent   is   next   turned   on   and   at   once   a  pink   glow   is 
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FIG.    2 — CURVES   TAKEN    WITH   A  PARTLY  TRANSPARENT    MIRROR 
OF    PLATINUM    AND    IRIDIUM 

noticeable  in  the  space  inside  the  jar.  The  glass  plate 
on  which  the  metal  mirror  is  to  be  deposited  is  placed 
just  at  the  outer  edge  of  the  dark  space  noted  above, 
because  here  the  metal  is  most  cohesively  deposited. 
Energy  of  small  current  value  and  at  a  pressure  of  156 
volts  is  supplied  to  the  transformer,  which  steps  the 
pressure  up  to  5000  volts.  The  current  from  the  ca- 
thode to  the  anode  is  measured  in  milliamperes. 

In  Fig.  2  are  shown  several  interesting  curves  based 
on  data  obtained  with  a  semi-transparent  mirror  made 
in  the  small  jar  with  a  cathode  of  70  per  cent  platinum 


FIG.  .3 — LARGER  JAR  SHOWING  THIN   METALLIC  STRIP  WHICH    IS 

THE    CATHODE    AND    MIRROR    TO    BE    COATED 

IMMEDIATELY    ABOVE     IT 

and  30  per  cent  iridium.  The  cathode  measured  120 
mm.  by  120  mm.  by  0.1  mm.  The  curves  represent  re- 
flecting power  at  45  deg.  incidence,  transmission,  and 
amount  of  metal  deposited  on  unit  area  plotted  against 
the  product  of  time  and  current.     From  these  curves 
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the  optical  properties  obtained  from  the  deposit  and 
the  amount  of  metal  deposited  by  a  given  quantity  of 
electricity  can  be  ascertained.  It  will  be  seen  that  the 
amount  of  metal  deposited  is  proportional  to  the  product 
of  time  and  current  used  (just  as  in  Faraday's  law). 

For  each  curve  eight  points  were  obtained  at  currents 
of  20  milliamp.,  30  milliamp.,  and  60  milliamp.,  and 
with  the  time  element  running  from  one  minute  to 
twelve  minutes.  It  was  found  that  a  mirror  whose 
transmission  was  equal  to  its  reflection  required  a 
deposit  of  3.4  milligrams  per  square  decimeter. 

Platinum  is  more  generally  utilized  than  gold,  be- 
cause with  it  the  coating  is  harder  and  from  a  color 
standpoint  it  is  more  nearly  neutral,  a  quality  which  is 
oftentimes  a  distinct  advantage  in  photographic  work. 
A  number  of  deposits  have  been  made  and  in  all  cases 
remarkably  uniform  results  have  been  attained. 

Lamps  and  Lighting 

Industrial  Lighting. — F.  H.  Taylor. — An  abstract  of 
a  paper  read  before  the  (British)  Junior  Institution  of 
Engineers  on  the  illumination  of  industrial  premises. 
Overall  efficiency  or  watts  per  candle-power  given  out 
is  too  often  the  only  point  considered  in  the  selection  of 
lamps  instead  of  the  total  cost  per  candle-power-hour, 
which,  of  course,  takes  into  account  the  first  cost  of  the 
lamp  and  its  life,  as  well  as  the  cost  of  current.  In  a 
case  within  the  author's  experience  it  paid  to  use  the 
old-fashioned  carbon-filament  lamp  with  its  wasteful 
consumption  of  3y2  watts  per  candle-power.  This  oc- 
curred in  a  factory  where  not  only  were  more  lamps 
lost  by  breakage  than  by  ordinary  burning  out,  but  the 
current  was  supplied  by  steam-driven  generators,  the 
boilers  for  which  were  fed  entirely  on  refuse  which 
would  otherwise  have  cost  money  to  cart  away.  The 
"general"  lighting  should  be  so  arranged  that  a  fairly 
uniform  illumination  is  produced,  say,  with  an  allow- 
able variation  between  maximum  and  minimum  of  20 
to  25  per  cent,  and  where  individual  lighting  is  addi- 
tionally provided  the  value  of  the  former  is  considered 
sufficient  if  of  the  nature  of  about  1.5  foot-candles. 
"General"  lighting  should  be  circulated  separately  from 
the  local  lighting,  and,  where  possible,  alternate  units 
should  form  a  circuit;  a  more  liberal  allowance  in  the 
number  of  circuits  or  "ways"  per  distribution  board 
should  be  adopted,  thus  insuring  a  minimum  of  the 
lighting  units  being  out  of  action  in  the  event  of  a 
circuit  fuse  blowing.  Motor  circuits  should  be  entirely 
distinct  from  the  lighting  supply. — London  Elec. 
Eng'ing,  Oct.  26,  1916. 

Generation,  Transmission   and   Distribution 

Research  and  Future  Sources  of  Energy. — D.  Robert- 
son.— His  address  as  chairman  of  the  Western  Section 
of  the  (British)  Institution  of  Electrical  Engineers. 
The  author  emphasizes  the  fundamental  importance  of 
scientific  research  and  discusses  the  best  organization 
of  research.  He  then  reviews  possible  future  sources  of 
energy,  especially  the  power  of  the  tides  and  the  power 
of  the  sun's  radiation.  The  possibility  of  getting  the 
energy  of  disintegration  of  the  atom  under  control  is 
also  mentioned. — London  Electrician,  Nov.  10,  1916. 

Pressure  Oil  Film  Lubrication. — H.  T.  Newbigin. — 
A  long  abstract  of  a  paper  read  before  the  British 
Association  in  which  the  author  reviews  the  develop- 
ments of  theory  and  practice  of  lubrication,  with  special 
reference  to  pressure  oil  film  lubrication  and  the  work 
in  this  line  done  by  Osborne  Reynolds  apd  by  A.  G.  M. 
Mitchell. — London  Electrician,  Oct.  6,  1916. 

Stokers  and  Smoke  Abatement. — Joseph  G.  Worker. 
— An  illustrated  article  on  the  relation  of  stokers  to 
smoke  abatement,  with  special  reference  to  the  develop- 


ment of  the  underfeed  stoker  and  forced  draft. — Elec. 
Journal,  October,  1916. 

Installations,  Systems  and  Appliances 

Electricity  in  Agriculture. — INGVAR  JoRGENSEN. — 
The  first  part  of  an  illustrated  article  on  "the  use  of 
ionized  air  in  agriculture."  The  author  refers  to  the 
previous  work  of  Lemstrom  and  Oliver  Lodge.  In  their 
system  alternating  high-tension  current  is  generated 
by  an  induction  coil  (mercury  turbine  break,  condenser 
in  parallel  with  the  primary).  One  terminal  of  the 
secondary  is  connected  to  earth,  the  other  is  connected 
through  a  series  of  Lodge  rectifiers  to  the  discharge 
network.  The  wire  system  is  carried  on  insulators  of 
the  type  used  in  high-tension  power  transmission,  which 
are  mounted  on  poles.  The  wires  nowhere  touch  the 
insulators,  but  are  held  taut  at  some  distance  from  them 
by  means  of  paraffined  cord.  The  distance  of  the 
network  above  the  ground  is  15  ft.  The  author  has 
extended  the  previous  investigations  by  making  quanti- 
tative measurements  first  at  Copenhagen  at  the  Govern- 
ment Agricultural  Experiment  Station  and  later  in 
England  under  the  Board  of  Agriculture.  The  article 
is  to  be  continued. — London  Elec.  Rev.,  Oct.  27,  1916. 

Effect  of  Daylight  Saving. — When  the  (British)  sum- 
mer time  act  (advancing  the  clock  by  one  hour  for  the 
summer  months  in  order  to  put  working  hours  as  much 
as  possible  into  daylight  hours  and  save  artificial  light) 
was  passed  at  the  beginning  of  the  present  summer, 
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FIG.    4 — CURVES    SHOWING    EFFECT    OF    THE    SUMMER   TIME    ACT 
AT    WINCHESTER 

there  was  some  speculation  as  to  its  effect  on  the  output 
of  electricity  stations.  Some  people  held  the  opinion 
that  the  loss  to  electricity  undertakings  would  be  seri- 
ous, and  others  that  there  would  be  no  saving  in  day- 
light— showing  contradictory  points  of  view.  Now 
that  the  normal  time  has  been  resumed  the  evidence  is 
found  to  be  as  follows:  In  the  case  of  large  stations, 
having  a  heavy  power  load,  the  loss,  as  would  be  ex- 
pected, has  been  negligible  as  a  percentage  of  the 
whole,  or  it  has  been  masked  by  the  general  progress 
that  has  taken  place  otherwise.  Thus,  at  Birmingham; 
accounts  of  consumers  in  residential  areas  show  a  re- 
duction of  a  little  more  than  16  per  cent,  compared  with 
the  corresponding  period  last  year.  But  this  part  of 
the  output  is  only  a  small  part  of  the  whole,  probably 
less  than  10  per  cent.  On  the  other  hand,  where  an 
undertaking  is  largely  dependent  on  the  lighting  load, 
the  result  of  the  summer  time  act  has  been  marked. 
This  is  illustrated  in  Fig.  4,  which  shows  the  loss  at 
Winchester.  This  seems  to  be  about  25  per  cent. — 
London  Electrician,  Nov.  17,  1916. 

Magnetic  Control  as  Applied  to  the  Automatic  Ac- 
celeration of  Motors. — A.  E.  Button. — This  installment 
of  the  fully  illustrated  serial  on  industrial  control  first 
states  the  purpose  and  advantage  of  automatic  accelera- 
tion, then  enumerates  some  of  the  typical  applications 
embodying  remote  control.     Following  this,  it  explains 
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the  systems  of  pump-back  and  dynamic  braking,  the 
method  of  obtaining  maximum  starting  torque,  the  pur- 
pose of  the  field  accelerating  relay,  and  the  method 
of  calculating  starting  resistance  values.  The  install- 
ment concludes  with  a  detailed  description  of  the  time- 
limit,  the  current-limit,  and  the  counter-emf.  method  of 
control. — Gen.  Elec.  Rev.,  December,  1916. 

Units,  Measurements  and  Instruments 

Testing  Permanent  Magnets. — G.  B.  Betteridge. — 
An  illustrated  description  of  a  new  apparatus  for  the 
commercial  testing  of  permanent  magnets.  It  gives 
simultaneous  values  of  flux  and  magnetizing  force  at 
any  moment,  while  the  magnetizing  force  is  varied  in 
any  manner  which  is  desirable,  and  the  indications  are 
read  directly  without  the  use  of  any  search  coil.  It 
comprises  an  electromagnet  of  soft  iron  and  a  flux 
measuring  device  which  consists  of  a  disk  driven  at  a 
constant  speed  by  a  small  motor  and  arranged  in  an  air 
gap  forming  part  of  the  magnetic  circuit.  Carbon 
brushes  run  on  the  spindle  and  edge  of  the  copper  disk, 
and  are  connected  to  a  milli-voltmeter,  which  reads  the 
voltage  induced  in  the  disk  by  virtue  of  its  rotation  in 
the  magnetic  field,  this  voltage  being,  therefore,  a 
measure  of  the  magnetic  flux  passing  in  the  apparatus. 
The  magnetic  circuit  is  completed  by  the  magnet  under 
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FIG.   5 — DETAILS  OF  APPARATUS  FOR  SIMULTANEOUSLY  TESTING 
FLUX   AND    MMF. 

test.  It  is  then  only  necessary  to  excite  the  electro- 
magnet with  continuous  current  measured  on  an  ordi- 
nary ammeter  and  observe  the  voltage  induced  in  the 
copper  disk  by  the  milli-voltmeter.  These  two  readings 
when  multiplied  by  suitable  constants  give  directly  the 
flux  in  the  magnet  and  the  magnetizing  force  applied  to 
it,  and  by  varying  the  exciting  current  the  properties 
of  the  magnet  can  be  investigated  and  its  hysteresis 
loop  obtained.  Fig.  5  shows  the  method  of  construction 
adopted.  The  magnet  to  be  tested  rests  on  a  pair  of 
angles  carried  in  an  aluminum  base  casting.  These 
angles  are  separated  by  non-magnetic  distance  pieces, 
and  in  the  space  between  them  runs  a  soft  iron  disk 
having  a  copper  ring  attached  to  its  outer  edge.  The 
disk  is  carried  on  a  spindle  made  of  a  copper  alloy,  and 
carbon  brushes  run  both  on  this  spindle  and  on  the 
periphery  of  the  disk.  The  spindle  is  carried  in  ball 
bearings,  one  in  one  of  the  angles  and  the  other  in  a 
separate  casting  bolted  thereto.  By  using  ball  bearings 
it  is  possible  to  work  with  small  clearances,  so  that  the 
reluctance  of  the  air  gap  is  negligible  in  comparison 
with  the  magnetomotive  force  provided  by  the  magnet. 
The  magnetizing  force  is  provided  by  two  coils  of  wire 


wound  on  adjustable  brass  bobbins,  which  are  attached 
to  the  upper  face  of  the  angles.  These  bobbins  can  be 
moved  to  a  sufficient  extent  to  permit  of  the  testing  of 
magnets  of  various  sizes.  The  path  of  the  flux  is  clear 
from  an  examination  of  the  illustration.  It  will  be  seen 
that  the  revolving  disk  virtually  constitutes  a  small 
homopolar  dynamo,  the  directions  of  flux  and  rotation 
being  such  as  to  induce  an  emf.  radially  outward  in 
the  disk.  This  emf.  is  communicated  by  means  of  the 
carbon  brushes,  which  run  on  the  spindle  and  disk  to 
the  milli-voltmeter  which  serves  as  flux  measurer. — 
London  Electrician,  Nov.  17,  1916. 

Air-Core  Inductance  Coils. — Frederick  Eugene 
Pernot. — A  paper  giving  valuable  formulas  and  ex- 
tended tables  for  the  design  of  air-core  inductaince  coils. 
— Univ.  of  Calif.,  Publications  in  Engineering,  Vol.  1, 
No.  7,  pages  117-160,  Sept.  30,  1916. 

Miscellaneous 

Science  and  Industry. — James  Swinburne. — A  very 
interesting  address  delivered  before  Kings  College  in 
London.  The  speaker  emphasized  that  academic  science 
does  not  include  technology;  the  chief  reason  is  that 
academic  science  is  independent  of  all  questions  of  cost 
which  are  fundamental  in  technology.  But  he  thinks 
that  the  best  type  of  science  training  even  for  industrial 
view  is  the  academic.  Imitations  of  engineering  and 
chemical  workshops  have  always  the  drawback  that  they 
are  only  imitations.  In  conclusion  the  speaker  empha- 
sized strongly  the  necessity  of  a  thorough  study  of 
economics.  "Not  only  the  industry  of  the  country,  but 
the  happiness  of  our  people  may  depend  on  economics. 
At  present  we  have  practically  the  whole  of  the  hand- 
working  classes  dissatisfied  and,  therefore,  unhappy. 
The  social  problem  is  the  most  important  in  the  world 
at  present.  Its  solution  must  depend  on  economics. 
Is  it  not  worth  while  to  study  economics  with  such  a 
purpose,  instead  of  trying  all  sorts  of  schemes  which  are 
economically  pernicious?  It  may  be  true  that  economics 
has  not  so  far  provided  any  cut-and-dried  way  out,  but 
until  people  realize  that  the  science  which  ought  to 
shed  light  on  this  path  exists,  and  that  it  ought  to  be 
studied  and  developed,  drawing  the  best  intellects  to 
it,  there  is  no  hope  -for  any  end,  or  even  alleviation  of 
the  miseries  of  civilization.  I  would  urge  that  the 
first  step  is  for  the  universities  to  teach  economics,  in 
which  I  include  closely  related  branches  of  sociology, 
with  the  vigor  and  insight  the  subject  deserves." — 
London  Electrician,  Nov.  10,  1916. 

France,  Italy  and  Russia. — P.  GURIEVITCH. — Statis- 
tical data  on  the  exportation  of  electrical  goods  from 
France  and  Italy.  The  author  does  not  think  that  after 
the  war  either  country  will  be  able  to  play  an  important 
part  in  the  supply  to  Russia  of  electrical  goods.  After 
the  war  is  over  Russia  should  develop  as  soon  as  possi- 
ble its  water-powers,  and  from  the  financial  point  of 
view  it  should  endeavor  to  reach  a  favorable  trade 
balance.  "The  question,  however,  with  whom  Russia 
shall  trade  plays  only  a  subordinate  role  of  third-class 
importance,  and  it  should  be  referred  to  a  back  position 
depending  on  whether  any  particular  trade  is  profitable 
or  unprofitable  for  Russia.  The  goods  of  one  country 
may,  and  should  be,  exchanged  with  our  own  or  with 
the  goods  of  another  country,  only  if  such  is  profitable 
to  the  economic  progress  of  Russia.  The  refusal  of  any 
goods  only  because  they  are  of  one  or  other  origin 
cannot  be  a  healthy  principle  for  a  trading  policy  in 
time  of  peace." — From  Elektrichestvo  (Russia),  ab- 
stracted in  London  Elec.  Rev.,  Oct.  27,  1916. 

British  Exports  and  Imports. — Tables  showing  the 
exports  and  imports  of  electrical  goods  from  Great 
Britain  and  Ireland  during  September,  1916. — London 
Elec.  Rev.,  Oct.  27,  1916. 
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Theories  of  Magnetism.— Savl  Uushman. — In  this 
concluding  article  of  hi.s  serial  on  the  theories  of  mag- 
netism, the  author  discusses  VVeiss's  and  Parson's  mag- 
neto theories,  also  the  dilliculties  inherent  in  the  pres- 
ent theories  of  magnetism.  The  last  section  deals  with 
magneto-strictive  effects. — Gen.  Elec.  Rev.,  December, 
1916. 

Electrical  Industry  in  Italy. — The  development  of  the 
electrical  industry  in  Italy  is  indicated  by  the  fact  that 
the  number  of  electric  horsepowers  installed  in  Italy 
was  185,000  in  1894,  250,889  in  1900,  897,654  in  1910, 


and  1,022,960  in  1914.  With  this  development  of  cen- 
tral stations,  the  price  of  energy  has  gone  down.  The 
price  of  the  kilowatt-hour  for  lighting  was  28  cents  in 
1894  in  Milan  and  is  now  4  to  8  cents;  for  motive  power 
the  price  has  decreased  from  5  cents  in  1894  to  I  or  1.2 
cents  now  for  large  contracts,  while  works  which  are 
satisfied  with  obtaining  energy  during  certain  hours 
only  can  have  it  for  0.2  cent.  That  the  financial  results 
of  electrical  undertakings  have  been  successful  is  illu.s- 
trated  by  a  brief  sketch  of  Legure  To.scana  Electric 
Company. — La  Lumiere  Elec,  Nov.  11,  1916. 


The  Sperry  Searchlamp 

To  the  Editor  of  Electrical  World: 

Sir:  In  the  issue  of  the  Elpxtrical 
World  of  Dec.  9,  page  1159,  a  comment 
by  Louis  J.  Auerbacher  was  published 
comparing  the  Sperry  searchlight  to 
the  type  operating  on  the  Beck  system. 
In  the  issue  of  the  Electrical  World 
of  July  25,  1914,  the  public  became  ac- 
quainted with  the  new  type  of  search- 
light introduced  from  Germany  by 
Heinrich  Beck.  In  this  article  (sub- 
mitted by  Mr.  Auerbacher,  according 
to  his  statement),  the  performance  of 
the  Beck  light  was  attributed  to  the 
burning  of  the  arc  with  vapor-cooled 
electrodes.  Previous  to  this  period  the 
Sperry  Company  had  started  the  devel- 
opment of  a  new  type  of  searchlight, 
which  resulted  in  the  production  of  the 
Sperry  high-intensity  lamp,  giying  the 
high  beam  intensities  and  ranges  pre- 
viously unobtainable.  There  is  no  trace 
of  vapor-cooled  electrodes,  as  the 
Sperry  idea  distinctively  goes  to  the 
other  extreme  and  operates  with  super- 
heated electrodes.  In  fact,  all  features 
of  design  and  operation  will  be  found, 
upon  correct  comparison,  to  be  funda- 
mentally different. 

It  may  not  be  generally  known,  but 
the  facts  are  that  Mr.  Sperry  was  a 
pioneer  in  arc  lighting  in  this  country, 
and  a  large  part  of  the  West  was  en- 
joying the  light  given  by  his  system 
probably  before  Mr.  Beck  was  born — 
certainly  many  years  before  Mr.  Beck 
was  born  in  the  art.  Even  before  the 
American  Institute  of  Electrical  En- 
gineers was  organized,  Mr.  Sperry  had 
the  highest  and  most  powerful  beacon 
operating  in  the  world — about  350  ft. 
above  Lake  Michigan,  the  raw  light 
measuring  some  40,000  cp. 

Early  in  1914,  while  Mr.  Sperry  was 
in  Germany,  he  learned  from  most 
direct  sources  that  Mr.  Beck  was  not 
working  at  all  along  the  lines  developed 
by  Mr.  Sperry,  except  for  the  single 
point  of  rotating  the  electrodes,  which 
was  at  that  time  old  in  the  art.  Every 
attempt,  even  by  foreign  governments, 
to  employ  the  Beck  lamp  has  been  ag- 
gravated and  delayed,  not  only  because 
wholly  extraneous  material,  such  as 
alcohol,  has  to  be  furnished,  but  be- 
cause only  a  certain  grade  of  alcohol  is 
found  suitable. 

It  is  to  be  regretted  that  Mr.  Auer- 
bacher should  have  been  so  misinformed 
as  to  the  facts  as  to  make  an  attempt  to 
confuse  the  lamp  brought  by  him  to 
America  with  a  purely  American  prod- 
uct that  has  resulted  in  producing  beam 
intensities,  ranges  and   illumination   on 
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target,   greater   than   obtained   by   any 
other  method.  D.  M.  Mahood, 

Engineer.    Sperry    Gyroscope    Company. 

New  York,  N.  Y. 


What  Readiness  to  Serve 

Really  Means 

To  the  Editor  of  Electrical  World: 

Sir:  Much  has  been  said  in  the  past 
about  "readiness  to  serve,"  and  the 
part  it  plays  in  the  central  station  in- 
dustry, in  rate  making,  etc.,  but  "readi- 
ness to  serve"  often  means  more,  much 
more,  than  is  implied  or  realized  by  the 
public.  Recently  a  case  came  up  that 
forcibly  reminds  one  of  the  meaning  of 
"readiness  to  serve"  in  its  widest  sense. 
A  steel  company  had  started  operation, 
relying  solely  on  one  electric  furnace 
for  its  melting.  At  the  time  only  a 
1-ton  furnace  was  installed,  and  this 
was  working  night  and  day  continuously 
making  castings  for  agricultural,  auto- 
mobile and  railroad  industries.  About 
ten  heats  were  run  a  day,  and  actually 
the  furnace  was  turning  out  about  25,- 
000  lb.  of  steel  during  this  time.  Energy 
was  obtained  from  the  local  central  sta- 
tion company  at  12,000  volts,  60  cycles 
over  underground  paper-insulated  three- 
phase  cables,  of  which  there  were  two. 
Two  seta  of  transformers  were  installed 
in  the  steel  company's  substation,  one 
set  of  three  single-phase  12,000  to  240 
volts  for  supplying  the  lighting  and 
power  for  the  compressor,  for  the  sand 
blast,  the  crane,  the  tumblers,  etc.,  and 
one  single-phase  700  kva.  transformer 
for  supplying  the  furnace.  This  trans- 
former had  internal  reactance  for  stab- 
ilizing the  furnace  arc  and  for  pro- 
tection against  undue  coil  stresses. 

About  mid-day  on  one  Saturday  the 
single-phase  transformer  supplying  the 
furnace  broke  down  between  primary 
and  secondary,  and,  in  addition  to  other 
damage  to  equipment,  ruptured  two  cur- 
rent transformers  in  the  12,000-volt  bus 
belonging  to  the  central  station  com- 
pany. Within  half  an  hour  of  the  shut- 
down the  central  station-  company  had 
its  representatives  on  the  ground  tc  in- 
vestigate the  trouble,  and  to  take  steps 
to  help  the  steel  compan^y  out  of  its 
dilemma,  according  to  its  fiplicy  of  help- 
fulness   and    readiness   to^serve.      The 


transformer  had  not  yet  been  accepted 
by  the  steel  company  from  the  con- 
tractor, hence  neither  the  steel  com- 
pany nor  the  central  station  company 
were  altogether  free  to  act.  Telephonic 
communication  with  the  builder  of  the 
transformer  elicited  the  fact  that  noth- 
ing could  be  done  toward  replacing  the 
transformer  completely  or  in  part 
earlier  than  three  weeks  at  the  best, 
which,  of  course,  meant  enormous  loss 
to  the  steel  company  through  lost  out- 
put, crumbled  cores,  labor,  etc.  As  the 
contractor  was  unable  to  assist  it  re- 
mained for  the  central  station  com- 
pany to  find  a  way. 

The  central  station  company  had  on 
hand,  ready  for  an  industrial  substa- 
tion in  course  of  erection,  six  single- 
phase  transformers.  As  there  was  no 
space  to  spare  in  the  existing  substa- 
tion, which  was  a  corrugated  iron  af- 
fair, a  wooden  housing  was  built  out- 
side and  alongside  the  original  struc- 
ture, but  a  little  nearer  to  the  furnace. 
Since  the  transformers  used  in  this 
emergency  were  of  ordinary  character- 
istics, a  home-made  reactance  coil  was 
built  for  insertion  between  the  trans- 
formers and  the  furnace  electrode. 

The  shut-down  occurred  at  about  noon 
on  Saturday.  The  defective  trans- 
former was  out  of  its  case  when  the 
decision  was  reached  that  no  relief 
could  be  expected  from  the  manufac- 
turers before  three  weeks.  At  10  p.  m. 
the  same  day  the  central  station  com- 
pany placed  its  engineering  skill  and 
complete  organization  at  the  disposal 
of  the  steel  company.  Early  on  Sunday 
morning  the  company  decided  to  utilize 
its  existing  apparatus  for  the  steel  com- 
pany's needs,  and  by  Monday  morning 
plans  were  out  for  the  erection  of  the 
transformer  housing,  the  transformers 
were  on  their  way  to  the  steel  works, 
cable  was  being  measured  out  for  lay- 
ing and  the  inductance  coil  was  being 
calculated.  By  Wednesday  evening  the 
furnace  was  making  steel. 

This  is  not  an  example  of  any  spe- 
cial engineering  feat,  although  the 
adaption  of  existing  apparatus  to  a  spe- 
cial purpose  is  interesting.  It  is,  how- 
ever, a  typical  instance  of  readiness  to 
serve  in  its  true  sense,  and  of  co-opera- 
tion of  a  central  station  company  with 
a  customer  to  save  the  latter  an  enor- 
mous financial  loss.  The  good-will  of 
the  public  is  one  of  the  greatest  assets 
of  the  public  utility.  Acts  like  these 
in  any  business  go  a  long  way  toward 
fostering  a  feeling  of  fellowship  and 
friendship  that  is  really  permanent. 
Gilbert  Rutherford. 
Evanston,  111. 
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W.  E.   MITCHELL 


W.  E.  Mitchell,  the  new  president  of 
the  Southeastern  Section  of  the  N.  E. 
L.  A.,  is  the  operating  manager  of  the 
Alabama  Power  Company  at  Birming- 
ham, Ala.  Mr.  Mitchell  was  graduated 
from  the  Massachusetts  Institute  of 
Technology  with  the  class  of  1903.  His 
first  engineering  work  was  done  in  the 
testing  department  and  calculating 
room  of  the  General  Electric  Company 
at  Schenectady,  where  he  remained  two 
years.  In  1905  he  went  to  South  Amer- 
ica and  for  five  and  one-half  years  he 
was  connected  with  the  design  and 
operation  of  hydroelectric  plants,  trans- 
mission lines  and  municipal  lighting 
equipment  on  the  Southern  continent; 
working  with  the  Sao  Paulo,  Rio  de 
Janeiro  and  Bahia  tramway,  light  and 
power  companies.  Mr.  Mitchel'  re- 
turned to  the  United  States  in  1911  to 
take  up  work  on  the  Pacific  Coast  with 
the  General  Electric  Company.  After 
a  year  in  the  West  he  took  charge  of 
electrical  design  and  construction  for 
the  Alabama  Power  Company  at  Bir- 
mingham, Ala.,  and  for  the  past  two 
years  has  been  its  operating  manager. 


Men 
of  the  Industry 

Change's  in  IVrsonnel 

and  rositioii — 
Biugraphicui  Notes 


Robert  L.  Noonan  has  been  appointed 
representative  of  the  Jovian  Order  in 
the  field.  Mr.  Noonan  is  a  recent  grad- 
uate of  Missouri  State  University,  Co- 
lumbia, Mo. 

E.  A.  Turner  has  resigned  as  a  mem- 
ber of  the  engineering  staff  of  the  Phil- 
adelphia Electric  Company  to  become 
assistant  engineer  with  the  Lehigh  Nav- 
igation Electric  Company,  Hazleton,  Pa. 

W.  B.  Page,  who  has  been  superin- 
tendent of  the  Interstate  Public  Service 
Company  at  Columbus,  Ind.,  has  been 
placed  in  charge  of  the  electric-lighting 
plant  of  the  Central  Indiana  Lighting 
Company  at  Columbus. 

E.  E.  Yensel,  who  has  been  superin- 
tendent of  the  Eastern  Pennsylvania 
Power  Company  of  New  Jersey,  at 
Dover,  N.  J.,  has  been  appointed  man- 
ager of  the  company,  succeeding  P.  A. 
Staples,  who  recently  resigned  to  be- 
come vice-president  and  general  man- 
ager of  the  Binghamton  (N.  Y.)  Light 
Heat  &  Power  Company. 

Louis  H.  Egan  has  been  appointed 
general  manager  of  the  Electric  Com- 
pany of  Missouri  and  the  St.  Louis 
County  Gas  Company  at  Webster 
Groves,  St.  Louis  County,  Mo.,  succeed- 
ing Charles  S.  Ruffner,  who  has  be- 
come vice-president  of  the  Union  Elec- 
tric Light  &  Power  Company.  Mr. 
Egan  was  formerly  general  manager 
of  the  Kansas  City  Electric  Light 
Company,  and  prior  thereto  was  con- 
nected with  the  Eastern  Michigan  Edi- 
son Company. 


Frank  B.  Jewett,  who  has  just  been 
appointed  chief  engineer  of  the  Western 
Electric  Company,  succeeding  C.  E. 
Scribner,  who  retires  to  become  con- 
sulting engineer  for  the  company,  was 
born  in  Pasadena,  Cal.,  on  Sept.  5, 
1879.  He  was  graduated  from  Throop 
Polytechnic  Institute  in  1898,  receiving 
the  degree  of  A.  B.  in  electrical  en- 
gineering. He  entered  the  University 
of  Chicago  the  same  year,  and  in  1902 
received  the  degree  of  Ph.D.  there. 
Dr.  Jewett  then  became  instructor  of 
physics  and  electrical  engineering  at 
the  Massachusetts  Institute  of  Tech- 
nology, a  position  which  he  held  until 
1904  when  he  joined  the  engineering 
staff  of  the  American  Telephone  &  Tele- 
graph Company.  For  eight  years  he 
directed  the  transmission  development 
work  of  that  company  and  in  1912  he 
became  assistant  chief  engineer  of  the 
Western  Electric  Company,  where  he 
has  had  charge  of  engineering  develop- 
ment and  research  work  since  that 
time.  Dr.  Jewett  was  recently  appoint- 
ed a  member  of  the  National  Research 
Council. 


Frederic  H.  Reed,  first  vice-president 
of  J.  G.  White  &  Company,  died  in  New 
York  Dec.  9.  Mr.  Reed  was  born  in 
Stamford,  Conn.,  in  1865.  From  1881 
to  1883  he  worked  as  a  draftsman  and 
in  1884  he  became  first  assistant  engi- 
neer on  the  construction  of  the  Tenth 
Avenue  cable  railway  in  New  York 
City.  In  1885  Mr.  Reed  left  the  cable- 
railway  company  to  accept  the  position 
of  chief  engineer  of  the  Daft  Electric 
Company,  where  he  remained  five 
years.  He  designed  apparatus  for  the 
first  commercial  electric  railways,  and 
it  is  asserted  that  he  was  the  first  to 
use  the  word  "trolley"  in  connection 
with  electric  railways.  He  designed 
and  installed  electric  railways  in  Ith- 
aca, N.  Y.,  Camden,  N.  J.,  Asbury  Park, 
N.  J.,  and  elsewhere.  Since  1899  Mr. 
Reed  had  been  successively  secretary, 
treasurer  and  first  vice-president  of 
J.  G.  White  &  Company  in  New  York, 
and  has  served  as  director  in  many 
light  and  railway  companies  in  this 
country  and  in  Porto  Rico  and  the  Phil- 
ippines, operated  by  J.  G.  White  & 
Company. 


OBITUARY 


F.    H.    REED 


George  S.  Haley,  president  of  the 
General  Engineering  &  Management 
Corporation  of  New  York  City,  and 
well  known  as  a  public-utility  execu- 
tive, died  in  Roosevelt  Hospital,  New 
York  City,  on  Dec.  3,  after  being  struck 
by  a  taxicab.  Mr.  Haley  had  attended 
the  banquet  at  the  Waldorf-Astoria 
given  to  celebrate  the  flood-lighting  of 
the  Statue  of  Liberty,  and  the  accident 
occurred  while  he  was  leaving  the  sub- 
way station  at  Columbus  Circle.  Mr. 
Haley  was  born  in  Manchester,  N.  H., 
but  was  graduated  from  the  University 
of  Iowa.  In  1892  he  became  manager 
of  the  City  Electric  Company  at  Rut- 
land, Vt.,  and  when  the  Rutland  Rail- 
way, Light  &  Power  Company  took 
over  the  City  company  in  1908  Mr. 
Haley  was  appointed  general  manager 
of  the  organization.  His  New  Eng- 
land position  was  given  up  in  May, 
1912,  when  he  became  vice-president 
and  general  manager  of  the  Texas 
Power  &  Light  Company,  with  head- 
quarters at  Dallas.  Last  June  he  re- 
signed that  post  to  accept  the  presi- 
dency of  the  New  York  company. 
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NEW  APPARATUS   AND  APPLIANCES 

A  Record  of  Latest  Developments  and  Improvements  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


A  New  Line  of  Astatic 
Electrical   Instruments 

A  complete  line  of  astatic  laboratory 
and  portable  standard  instruments  de- 
sig:ned  and  developed  by  R.  D.  Hickok 
for  use  on  alternating-current  and 
direct-current  circuits  and  horizontal 
edgewise  and  round  patterns  of  direct 


FIG.  1 — NEW  STATIC  DIRECT-CURRENT  AND 

ALTERNATING-CURRENT  SWITCHBOARD 

INSTRUMENT 

and  alternating-current  switchboard, 
ammeters,  voltmeters  and  wattmeters 
is  now  being  made  by  the  Hickok 
Electrical  Instrument  Company  of 
Cleveland,  Ohio.  The  laboratory  and 
portable  standard  instruments  are  of 
the  astatic  dynamometer  type,  and  made 
in  ranges  up  to  750  volts  and  100  amp. 
The  astatic  feature  is  obtained  by  using 
two  complete  elements  so  connected 
that  their  polarities  are  180  deg.  apart. 
Any  field  increasing  the  torque  in  one 
element  will  decrease  the  torque  an 
equal  amount  in  the  other  element,  and 
as  all  the  elements  are  in  series,  the  de- 
flection will  not  be  affected. 

The  field  coils  are  manually  revoca- 
ble by  a  button  at  the  top  of  the  instru- 
ment, the  location  of  which  is  deter- 
mined by  position  of  the  secondary 
pointer.  The  deflection  pointer  which 
is  attached  to  a  moving  coil  and  is  nor- 
mally 90  deg.  from  the  field  coils  is  al- 
lowed about  10  deg.  movement.  It  has 
been  found  that  the  accuracy  of  the 
reading  is  not  affected  more  than  one- 
tenth  of  a  division  within  these  limits. 
Where  the  finest  results  are  required 
the  pointers  can  be  instantly  adjusted 
to  the  same  deflection.  This  can  be  done 
while  making  a  reading  without  dis- 
turbing the  deflection  pointer.  The  ar- 
rangement of  keeping  the  field  and 
moving  coils  in  the  same  relation  to 
each  other  gives  in  the  wattmeters  a 
uniform  spaced  scale  and  for  the  volt- 
meters and  ammeters  a  scale  which  ad- 
vances uniformly  with  the  square  of 
the  current,  with  a  maximum  torque 
with  all  deflections.  The  wattmeters 
are  of  a  high  resistance,  about  50  ohms 
per  volt  in  the  potential  circuit. 

Errors  due  to  the  rise  in  tempera- 
ture in  the  potential  circuits  of  watt- 


meters and  voltmeters,  it  is  claimed,  are 
practically  negligible,  the  average  tem- 
perature coefficient  in  the  wattmeters 
and  voltmeters  for  150  volts  which  are 
approximately  0.00004  per  degree  Fahr- 
enheit. 

The  ammeters  are  built  after  the 
same  general  principles,  except  that  the 
field  coils  and  moving  coils  are  con- 
nected in  parallel.  The  rise  in  tempera- 
ture in  both  circuits  is  proportional  to 
the  resistance  and  the  inductance  of  the 
two  circuits  is  likewise  proportionate, 
which  gives  a  correct  reading  on  all 
commercial  frequences,  and  a  tempera- 
ture coefficient  which  is  less  than 
0.000002  per  degree  Fahrenheit. 

The  "damping"  or  "dead  beat" 
features  in  these  models  are  secured 
by  an  aluminum  vane  of  light  weight, 
ample  clearance  being  allowed  for  this 
vane  with  a  connection  to  the  moving 
coil  so  that  violent  deflections  of  the 
moving  element  will  not  injure  it. 

The  standard  instruments  are  made 
in  two  sizes,  the  portable  standard  ap- 
proximately 6.5  in.  by  7.25  in.,  and  the 
laboratory  standard,  which  is  12  in.  by 
12  in.  by  5  in.  The  length  of  the 
pointer  in  the  portable  size  is  3.5  in. 
and  in  the  laboratory  size  7  in.,  with  a 
full  scale  deflection  of  88  deg.  in  both 
sizes.  These  instruments  can  be  stand- 
ardized with  direct  current  and  used 
with  eaual  facility  on  alternating  cur- 
rent. The  astatic  feature  in  connection 
with  the  dynamometer  type  of  move- 
ment is  said  to  make  the  instruments 
equally  as  accurate  on  direct  current 
as  on  alternating  current. 

The  horizontal  edp'ewise  instruments 
are  designed  for  medium  and  large  size 
switchboard  work  where  a  long  scale 
is  desired  and  a  minimum  amount  of 
room  is  available.  The  instruments 
are  made -in  two  models,  one  for  alter- 
nating current  and  one  for  direct-cur- 
rent use.  The  direct-current  design 
contains  a  d'Arsonval  movement,  which 
has  been  standardized  and  built  for  high 
accuracy  and  rough  service.  The  other 
type  contains  a  dynamometer  type  of 
movement  which  is  said  to  possess  new 
construction  features,  which  make  it 
very  rueeed  and  reliable. 

For  this  instrument  the  following 
claims  are  made:  It  is  correct  when 
used  on  any  frequency  from  1  to  1.33 
cycles;  on  all  wave  forms;  on  direct  as 
well  as  alternating  current,  and  can  be 
calibrated  on  direct  or  alternating  cur- 
rent. It  has  high  torque  and  also  takes 
less  energy  to  operate  than  the  iron 
vane  or  induction  types. 

,The  dynamometer  movement  for  this 
instrument  is  made  up  of  two  coils,  a 
fixed  field  coil  and  a  moving  coil  sur- 
rounding the  field  coil  in  such  a  manner 
that  the  resultant  turning  torque  be- 
tween the  two  coils  is  uniform  through- 


out a  90  deg.  movement  of  the  moving 
coil  which  gives  a  uniform  scale  in  the 
watt-meter  and  a  uniformly  increasing 
scale  in  the  voltmeters  and  ammeters. 
The  frame  work  is  cast  in  one  piece 
of  an  insulating  material  containing  a 
semi-circular  chamber  which  contains  a 
light  aluminum  vane  attached  to  the 
moving  coil  m-^king  the  instrument 
"dead  beat."  The  construction  of  this 
movement  is  shown  in  Fig.  2. 

The  rouTid  case  designs  of  switch- 
board instruments  made  for  direct-cur- 
rent work  include  voltmeters,  ammeters 
and  volt-ammeters.  The  movement 
operates  upon  the  d'Arsonval  principle, 
and  has  a  small,  light  and  strong  mov- 
ing coil.  The  high  torque  of  this  move- 
ment is  secured  by  the  combination  of 
a  powerful  magnet  and  the  design  of 
moving  element. 

For  milli-voltmeters  a  departure  from 
the  usual  practice  is  claimed  in  that  a 
high  resistance  is  obtained  by  an  im- 
provement in  the  shape  of  the  moving 
coil  which  results  in  a  maximum  num- 
ber of  ampere  turns  with  a  given  re- 
sistance and  a  correspondingly  low  tem- 
perature coefficient.  This  design  is  in 
contrast  with  designs  of  switchboard 
millivoltmeters  for  use  with  shunts 
which  have  the  internal  resistance  of 
the  instrument  as  low  as  possible.  Good 
torque  is  obtained  by  this  method,  but 
the  temperature  coefficient  is  great  and 
the  slightest  change  in  the  resistance 
of  the  external  leads  will  seriously  in- 
terfere with  the  accuracy  of  the  read- 
ing. In  the  Hickok  milli-voltmeters  the 
total  resistance  of  the  design  for  use 
with  shunts  with  50  milli-volts  drop  is 
from  8  to  10  ohms,  of  which  a  very 
small  per  cent  is  copper. 
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FIG.    2 — DYNAMOMETER    TYPE    MOVEMENT 
FOR    HORIZONTAL   EDGEWISE    SWITCH- 
BOARD   INSTRUMENT 

These  models  are  designed  for  ratings 
up  to  750  volts  and  5000  amp.  The 
arrangement  of  the  movement  allows 
the  use  of  a  long  scale  having  a  radius 
of  3.5  in.  and  a  length  of  5.5  in.  A 
complete  line  of  current  and  potential 
transformers  is  made  for  use  with 
these  instruments  when  required. 
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Light  Electric  Town  Car 

Not  only  a  sturdy  light  car.  but  an 
elegant  one  for  motor  delivery  service 
and  the  like  is  now  being  made  by  the 
Milburn  Wagon  Company  of  Toledo. 
Ohio.  In  regard  to  this  model  this  com- 
pany points  out  that  it  has  more  speed 
than  the  laws  allow — more  mileage  than 
can  be  used  in  a  day;  is  safe,  light  and 
easy  on  tires;  and  that  it  costs  less  for 
power  than  any  other  car  of  its  type. 

The  car,  which  is  shown  here,  seats 
five  passengers  and  driver — four  pas- 
sengers inside  and  two  on  the  driver's 


INEXPENSIVE    ELECTRIC    CAR    OF    ELEGANT 
APPEARANCE 

seat.  The  wheelbase  is  105  in.,  and  the 
overall  length  146  in.  A  General  Elec- 
tric motor  and  controller  is  used,  the 
controller  being  a  drum  type  entirely 
inclosed  and  mounted  on  self-lubricat- 
ing bearings.  Either  Philadelphia.  40 
cells.  11  W. T.X.I,  standard  or  Edison 
60-G-6  storage  batteries  may  be  em- 
ployed. The  springs  are  of  chrome 
vanadium  steel;  the  front,  semi-elliptic; 
the  rear,  cantilever.  The  spring  bolts 
are  provided  with  self -lubricating  bush- 
ings, without  grease  cups.  The  wheels 
are  the  wire  type,  using  tires  33  in.  by 
4  in.  The  car  has  a  speed  of  from  6  to 
25  miles  per  hour  and  the  radius  of 
driving  on  a  single  charge  is  said  to 
be  from  60  to  80  miles  on  lead  batteries, 
and  from  70  to  90  miles  on  Edison  bat- 
teries. The  equipment  consists  of  two 
headlights,  two  pillar  lights,  two  in- 
terior lights,  one  taillight.  one  driver's 
signal,  volt-ammeter,  electric  horn, 
speedometer,  tools,  jack,  hydrometer, 
charging  plug  and  pump. 


Light  Weight  Electric  Heater 

The  heater  shown  in  the  accompany- 
ing illustration  has  been  developed  by 
the      Majestic      Electric      Development 


HEATER  WITH    PARABOLIC   REFLECTOR 

Company,  428  O'Farrell  Street,  San 
Francisco,  Cal.  A  burnished  copper 
parabolic  reflector  is  provided  which,  it 
is  claimed,  intensifies  the  radiation  of 
the  heat.     It  is  claimed  that  each  heat- 


ing unit  attains  a  temperature  of  2000 
deg.  Fahr.  in  from  one  to  two  minutes 
and  remains  at  a  constant  temperature 
as  long  as  the  current  is  turned  on. 
The  heater  is  rated  for  615  watts,  stands 
15  in.  high  and  weighs  7  lb. 


Individual  Control  Sockets 
for  Candle  Fixtures 

Candle  fixtures  that  are  provided 
with  individual  control  in  which  the 
symmetry  of  appearance  or  the  rigidity 
of  construction  of  the  fixture  is  not  de- 
stroyed are  being  made  by  the  Bryant 
Electric  Company  of  Bridgeport,  Conn. 
In  these  fixtures  the  substantially  de- 
signed operating  mechanism  is  rigidly 
fastened  near  the  top  of  the  candle.  By 
this  arrangement  advantage  is  taken  of 
space  within  the  candle  which  has  here- 
tofore been  wasted,  and  ready  access  is 
provided  to  the  binding  screws  for  wir- 
ing. Because  the  mechanism  and  parts 
are  not  crowded  together,  the  danger  of 
short-circuit  is  practically  eliminated. 
Furthermore,   the   arrangement   of   the 


FIG.    1 — CANDELABRA    TURN    SOCKET — DE- 
TAILS   OF    CONSTRUCTION    MAGNIFIED 

mechanism  lends  itself  to  practically 
any  desig'n  of  fixture,  as  the  bobeche 
may  be  made  as  small  as  might  be  de- 
sired, while  the  cup  may  be  liberally 
proportioned  without  interfering  in  any 
way  with  the  perfectly  satisfactory  op- 
eration of  the  switch. 

As  will  be  noted  from  the  illustra- 
tions, the  chains  from  the  pull  sockets. 
Figs.  1  and  2,  hang  perpendicularly  in 
the  candles  and  are  carried  through 
very  small  holes  in  the  bobeche  and  can- 
dle cups,  leaving  only  enough  chain  ex- 
tending from  the  bottom  of  the  fixtures 
to  permit  of  easy  location  and  opera- 
tion. In  the  "turn"  devices.  Fig.  2,  two 
circular  superimposed  disks  are  provid- 
ed. These  two  disks,  in  addition  to  the 
sockets  of  Figs.  1  and  2,  can  be  inserted 
in  any  fixture  by  firmly  fastening  the 
upper  one  to  the  pipe  stem  with  the  low- 
er disk  securely  fastened  in  the  bo- 
beche or  candle  cup.  The  rotation  of 
the  latter,  in  either  direction,  will  pull 
the  chain  down  sufficiently  to  operate 
the  socket.  In  this  way,  the  entire  op- 
erating mechanism  is  completely  hid- 
den from  view  and  the  very  daintiest 


candle  fixtures  can  be  made  up  with  in- 
dividual control  of  lights.  It  will  be 
noted  that  the  bead  chains  are  provid- 
ed with  a  splicing  link  close  to  fixture 
proper  which  permits  fixture  manufac- 


FIG.        2  —  CANDELABRA       PULL       SOCKET 

(LEFT)  ;   MEDIUM-BASE  CANDLE  PULL 

SOCKET    (RIGHT) 

turer  to  disconnect  the  lower  exposed 
portion  of  chain  for  special  finishing  to 
match  balance  of  the  fixture.  In  the 
medium  base  device,  the  mechanism  is 
firmly  supported  within  a  liberally  de- 
signed molded  insulation  block  of  non- 
breakable  material  instead  of  the  old- 
style  porcelain  block,  while  the  cande- 
labra base  is  supported  by  three  heavy 
brass  "legs"  which  absolutely  prevent 
any  side  play  even  when  the  pull  chain 
is  actuated  by  a  sudden  jerk.  The 
switch  mechanism  consists  of  a  thick  in- 
sulated disk  with  pall  spring  and  ratch- 
et contact  and  escapement.  Another 
feature  worthy  of  note  to  the  fixture 
manufacturer  is  that  these  sockets  fit 
inside  standard  porcelain  and  fiber  can- 
dles. 


Electric  Tea  Kettle 

The  Hotpoint  Electric  Company  of 
Ontario,  Cal.,  has  recently  brought  out 
an  electric  tea  kettle  with  a  submerged- 
type  heating  element — that  is,  the  ele- 
ment is  on  the  bottom  of  the  tea  kettle 
and  entirely  surrounded  by  water  when 
the    device    is    being    used.      This    tea 


TEA      KETTLE      WITH      SUBMERGED      TYPE 
HEATING  ELEMENT 

kettle  is  made  of  drawn  copper,  spun 
into  shape  with  a  spout  of  white  metal. 
The  grip  is  made  of  ebonized  wood, 
comfortably  shaped  for  convenient 
pouring.     The  lid  has  no  hinge  to  come 
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off  and  locks  on  securely.  The  kettle  is 
finished  outside  in  hiphly-polished 
nickel  to  reduce  heat  radiation  to  a 
minimum.  The  inside  of  the  kettle  is 
coated  with  block  tin.  It  is  provided 
with  fiber  feet  which  prevent  scratch- 
ing and  transmission  of  heat  to  tables. 
The  tea  kettle  holds  2.5  pints. 


Vacuum  Cleaner 

Vacuum  cleaners  for  bare  floor  work 
that  handle  a  large  volume  of  air  and 
when  used  on  carpets  and  rup:s  will  au- 
tomatically create  the  hijrher  vacuum 
necessary  for  thoroujjh  cleaning  are  be- 
ing introduced  to  the  trade  by  the  At- 
wood  Vacuum  Company  of  Rockford, 
111.  This  cleaner  is  said  to  operate  on  a 
vacuum  with  a  maximum  of  from  5  in. 
to  12  in.  mercury,  depending  upon  the 
size  of  machine  and  surface  being 
cleaned. 

The  cleaner  illustrated  is  known  as  a 
single  sweeper  machine  and  is  made  in 
four  sizes.  Slow-speed  Westinghouse 
direct-current  or  alternating  current 
motors  are  used  with  belt  drive  and  au- 
tomatic adjustment  of  tension  by  means 
of  a  gravity  idler.  An  automatic  un- 
loading valve  is  also  provided  which  op- 
erates at  any  desired  vacuum.  When 
the  system  is  closed  this  valve  removes 
about  one-half  the  load  from  the  mo- 
tor, while  with  general  run  of  cleaners 
the  motor  has  its  maximum  load  when 
the  system  is  closed.  The  cleaner 
shown  is  the  one  most  commonly  used 
for  residences.  It  is  driven  by  a  0.5  hp. 
motor  and  gives  a  maximum  vacuum  of 
5  in.  mercury.  The  exhauster  operates 
at  750  r.p.m.  and  has  an  air  displace- 
ment of  50  cu.  ft.  per  minute.  Other 
sizes  require  0.75,  1.5  and  2-hp.  motors, 
and  maintain  a  maximum  of  7  in.,  8  in. 
and  9  in.  of  vacuum  respectively. 

The  exhauster  is  of  the  two  shaft  ro- 


ELECTRICALLY-OPERATED   VACUUM    CLEAN- 
ER FOR  BARE  FLOOR  OR  CARPET  CLEANING 

tary  type,  operating  a  water  seal.  Two 
impellers,  shaped  like  figure  8's,  rotate 
a  pair  of  gears  in  a  case  with  slight 
clearance  between  and  all  around  them. 
Separation  of  the  dirt  is  accomplished 
by  means  of  a  bag  fastened  to  the  top 


plate  of  a  tank  and  extending  down 
around  a  bag  ring  at  the  end  of  bag 
rods  and  then  up  in  the  middle,  where 
it  is  fastened  to  a  chain  for  shaking. 
By  this  means  a  large  screening  area  is 
obtained  which  can  be  easily  and  posi- 
tively cleaned  without  opening  or  touch- 
ing the  bag. 

The  Atwood  cleaner  is  furnished  as  a 
stationary  plant  for  installation  in  the 
basement  and  piped,  with  hose  attach- 
ments at  each  floor.  Switches  are  also 
furnished  for  each  floor,  so  that  the 
cleaner  may  be  started  and  stopped 
from  any  station.  The  equipment  in- 
cludes, carpet  tool;  under-furniture 
tool;  upholstery  tool;  floor  tool;  wall  or 
dusting  brush;  radiator  tool;  tufting 
nipple;  cleaner  handle;  and  cleaner  han- 
dle elbow. 


Potential  Rheostat 

Two  rheostats  combined  in  one  com- 
pact unit,  one  a  step  rheostat  for  coarse 
regulation  and  the  other  a  slide  wire 
rheostat  for  fine  graduations  are  shown 


TWO     RHEOSTATS    COMBINED    IN     ONE 
COMPACT   UNIT 

here.  These  rheostats  provide  a  simple, 
but  efficient,  means  for  obtaining  quick- 
ly the  graded  voltage  necessary  in 
checking  voltmeters,  watt-meters,  watt- 
hour-meters,  etc.  They  may  be  used 
as  a  means  of  control  where  a  storage 
battery  is  the  source,  since  they  permit 
the  battery  to  discharge  uniformly. 
Extra  taps  from  the  battery  are  also 
eliminated  by  their  use.  The  rheostats 
furnish  voltage  values  anywhere  be- 
tween zero  and  the  voltage  value  of  the 
source  to  which  connected.  A  safety 
button  permits  of  instantaneous  dis- 
connection, in  emergency,  of  the  instru- 
ments or  devices  being  tested,  and  this 
button  can  only  be  reset  by  returning 
the  control  to  the  zero  position.  Atten- 
tion is  called  to  the  fact  that  all  of  the 
desirable  features  of  a  slide  wire  rheos- 
tat are  retained,  thus  assuring  smooth 
and  uniform  control.  This  outfit  is 
being  placed  on  the  market  by  the 
Meliorate  Manufacturing  Company, 
240-246  Hall  Street,  Brooklyn,  N.  Y. 


Home  Washing  Machine 

The  Home  Devices  Corporation,  Bush 
Terminal,  Brooklyn,  N.  Y.,  has  recently 
brought  out  several  types  of  washing 
machines  for  both  hand  and  electric 
operation    in    portable    and    stationary 


ELKCTRICALLY   OPERATED  WASHING 
MACHINE 

types.  The  portable  tubs  are  designed 
to  occupy  a  small  amount  of  floor  space 
and  are  equipped  with  a  strong  and 
rustproof  stand.  The  tub  is  mounted 
in  such  a  way  that  by  releasing  a  catch 
it  may  be  tipped  to  one  side  with 
scarcely  any  effort  and  the  dirty  water 
quickly  emptied.  The  washer  is  said 
to  be  especially  suitable  for  homes 
where  there  are  no  stationary  tubs. 

The  %-hp.  driving  motor  is  equipped 
with  a  triple  thread  steel  worm  which 
runs  in  a  bronze  worm  gear.  The 
power  is  transmitted  through  a  train 
of  steel  and  bronze  cut  gears,  to  the 
moving  parts  of  the  outfit. 


Generator  for  Aeroplane 
Wireless 

In  the  accompanying  illustration  is 
shown  special  generators  for  wireless 
telephone  transmitting  and  receiving 
apparatus  which  has  been  designed  for 
use  in  aeroplanes  only,  by  the  Electric 
Specialty  Company  of  Stamford,  Conn. 
A    combination    of    two    direct-current 


TWO  gene:rators  mounted  in  shell 

generators  mounted  in  a  torpedo- 
shaped  shell  is  illustrated,  one  of  the 
generators  delivering  low  voltage  for 
lighting  the  filament  of  the  receiving 
audion,  and  the  other  delivers  1200  to 
1500  volts,  direct  current  for  transmis- 
sion. Both  armatures  are  mounted  on 
one  shaft  and  supported  at  both  ends 
by  ball  bearings.  The  outfit  is  intended 
to  be  driven  by  a  small  propeller. 
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NEWS  OF   THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  MannfdctvrirKj,  S riling 

and  Central-Station  Fields 


BOILER  CODE  CONGRESS 

State    Supervision   of    Boiler    Operation    and    Manu- 
facture Favored  by  State  and  Municipal 
Representatives 

The  following  resolution  was  unanimously  adopted  by 
the  boiler  code  congress  hald  at  Washington,  U.  C,  on 
Dec.  4  and  5:  "Whereas,  industry  in  every  line  of  en- 
deavor is  very  closely  associated  with  steam  as  a  motive 
power  and  the  use  of  steam  boilers;  and  whereas,  ob- 
tainable statistics  covering  a  period  of  years  show  that 
in  the  United  States  there  is  annually  a  loss  of  from 
400  to  500  lives  and  the  disablement  of  from  1000  to 
3000  people  due  to  explosions  of  steam  boilers;  and 
whereas,  the  government  has  recognized  in  the  effort 
it  has  put  forth  in  the  safety  movement  that  its  first 
duty  is  the  protection  and  safety  of  human  life;  and 
whereas,  the  federal  government  where  it  has  the  jur- 
isdiction has  prescribed  rules  for  the  construction  of 
steam  boilers;  therefore,  be  it  resolved,  that  it  is  the 
sense  of  this  congress  that  all  states  should  exercise 
supervision  over  the  manufacture  and  use  of  steam 
boilers  and  all  pressure  vessels." 

This  subject  was  voted  on  only  by  persons  having 
credentials  from  state  or  municipal  executives.  To  show 
how  well  the  A.  S.  M.  E.  boiler  code  is  adapted  to 
national  adoption,  John  A.  Stevens,  chairman  of  the 
boiler  code  committee,  explained  how  the  cods  has  been 
compiled.  J.  C.  Gallery,  chief  deputy  of  the  division  of 
boiler  inspection.  State  of  Ohio,  presided. 


KANSAS  UTILITIES  TO  FRAME 

INDETERMINATE  FRANCHISE 

Affiliation  with  National  Electric  Light  Association 

Considered    and    Problems    of   Lightly-Loaded 

Transmission  Lines  Discussed  at  Topeka 

The  Kansas  Public  Service  Association  held  its  nine- 
teenth annual  convention  at  the  National  Hotel  of  To- 
peka, Kan.,  Dec.  7  and  8.  About  150  members  attended. 
Among  the  more  important  topics  brought  up  for  action 
were  the  indeterminate  franchise,  iron-wire  transmis- 
sion lines  and  affiliation  with  the  National  Electric 
Light  Association.  In  welcoming  the  members  of  the 
association.  Mayor  Jay  E.  House  stated  that  he  had 
found  the  public  service  officials  to  be  the  fairest  and 
broadest-minded  men  he  had  the  pleasure  to  deal  with 
in  public  affairs. 

W.  N.  Matthews,  St.  Louis,  Mo.,  in  a  paper  entitled 
"Good-WMll — the  Greatest  Business  Factor,"  empha- 
sized the  ways  in  which  this  intangible  asset  may  be 
turned  into  cash  by  any  central  station.  In  building 
good-will  every  element  that  enters  into  it  must  be  con- 
sidered, namely,  honesty,  courtesy,  promptness,  fair- 
ness, charity  and  consideration. 

E.  T.  Forman  of  Kansas  City,  representing  the  Na- 
tional Safety  Council,  spoke  on  "Accident  Prevention," 
which  was  discussed  by  Mr.  Ripley  of  Wichita. 

G.  B.  Muldaur,  field  secretary  of  the  National  Elec- 
tric Light  Association,  urged  the  association  to  affiliate 
with  the  national  body,  and  acting  on  his  suggestion  a 


committee  of  three  will  be  appointed  by  the  incoming 
president  to  devise  a  plan  of  affiliation. 

Indeterminate  Franchise  Law 

At  an  evening  meeting  F.  W.  Blackmar,  profes.sor  of 
economics  at  the  University  of  Kansas,  read  a  paper  on 
the  "Revocable  Permit  or  Indeterminate  Franchise," 
stating  that  such  an  agreement  placed  both  the  public 
and  the  company  on  their  good  behavior  and  gave  the 
service  corporation  something  to  work  for.  Such  a 
franchise  he  believes  is  preferable  to  either  the  short 
or  the  long-term  franchise  and  is,  in  a  very  large  num- 
ber of  instances  at  least,  more  desirable  than  municipal 
ownership. 

In  the  discussion  L.  0.  Ripley  of  Wichita,  and  H.  P. 
Wright  of  Kansas  City,  Mo.,  stated  that  the  old  fran- 
chise system  has  caused  most  trouble  in  public  service 
work.  Under  the  laws  of  Kansas  a  charter  cannot  be 
taken  out  for  less  than  fifty  years  and  at  the  same  time 
a  franchise  cannot  be  secured  by  a  public  service  cor- 
poration for  more  than  twenty  years.  Hence  corpora- 
tion work  is  necessarily  crippled  during  the  last  years 
of  the  franchise  if  there  is  no  assurance  of  a  renewal 
The  revocable  permit  seems  to  offer  corporations  in- 
ducements to  continue  investing  money. 

Professor  Shaad,  head  of  the  electrical  engineering 
department  of  the  University  of  Kansas,  stated  that  the 
indeterminate  franchise  is  the  practical  way  out  of  a 
dilemma,  and  as  the  result  of  the  discussion  it  was  de- 
cided that  an  indeterminate  franchise  law  should  be 
drafted  and  that  it  should  be  brought  before  the  next 
Legislature. 

In  a  paper  on  "Joint  Use  of  Electric  Light  and  Tele- 
phone Poles,"  with  slides  to  illustrate  it,  J.  P.  Kobrock, 
division  plant  engineer  of  the  Mi.ssouri  &  Kansas  Tele- 
phone Company  at  St.  Joseph,  Mo.,  cited  as  the  mone- 
tary advantages  of  joint  construction,  the  elimination 
of  unsafe  conditions,  forestalling  of  public  agitation  for 
the  removal  of  poles. 

Charles  A.  Stanley,  industrial  engineer  of  the  Kan- 
sas Gas  &  Electric  Company,  described  the  use  of  "Elec- 
tric Power  in  the  Oil  Field,"  emphasizing  the  difficul- 
ties of  securing  business  from  the  older  oil  men.  His 
company  now  has  103  hp.  in  water  pumping  in  the  El 
Dorado  fi3ld  and  in  one  instance  was  able  to  show  a 
cost  of  $82.50  per  month  for  electric  operation  as  com- 
pared with  a  former  steam  cost  of  $321.20  per  month. 

Experience  With  Iron  Wire  in  Kansas 

C.  A.  Leland,  Jr.,  of  the  Atchison  Railway  &  Light 
Company,  read  a  paper  entitled  "Transmission  Lines 
Solve  the  Small  Town  Electric  Lighting  Problems."  Part 
of  the  tendency  toward  municipal  ownership  in  Kansas 
he  attributed  to  the  reluctance  of  utility  companies  to 
furnish  service  by  transmission  lines,  and  he  suggested 
that  iron  wire  might  be  used  for  lines  operating  at 
voltages  of  13,200  and  6600,  until  such  time  as  copper 
could  be  profitably  substituted. 

L.  K.  Green  of  Concordia,  stated  that  he  found  No.  8 
B  B  iron  wire  to  be  the  most  economical  for  connecting 
farm  customers  to  transmission  lines.  His  company 
connects  farmhouses  not  more  than  0.25  mile  from  its 
circuits,  wires   it  with   ten   outlets,  five  switches,  and 
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.supplie.s  a  1-kw.  transformer,  for  a  total  of  $250.  Any 
greater  load  than  this  is  taken  at  regular  wiring  rates. 
A  mininnim  charge  of  $2  a  month  is  made,  with  an 
added  charge  of  12  cents  per  kilowatt-hour  for  energy 
used  above  that  amount. 

C.  E.  Reid,  professor  of  electrical  engineering  at 
Kansas  State  Agricultural  College,  said  he  considered 
that  towns  of  500  could  profitably  build  from  20  to  25 
miles  of  transmission  line  rather  than  build  central 
stations  of  their  own.  He  cited  the  instance  of  Nor- 
catur,  Kan.,  a  town  of  500  population,  which  has  voted 
$22,000  bonds  to  build  20  miles  of  line  to  Oberlin.  The 
city  officials  offered  to  put  $50  worth  of  wiring  in  any 
house  free  of  charge  before  connecting  with  the  line,  if, 
in  turn,  the  customer  would  agree  to  use  $50  worth  of 
energy  in  one  year.  There  are  140  houses  in  the  town 
and  to  date  126  have  accepted  the  offer. 

Other  papers  and  addresses  were:  "Protection  of 
Transformers  and  Distribution  System  from  Lightning, 
and  Approved  Practice  of  Grounding  Secondaries,"  by 
J.  E.  Gossett,  Topeka;  "The  Selection  of  Apparatus  for 
Modern  Steam  Generating  Stations,"  by  Ernest  Pragst, 
Schenectady;  "Progress  of  Electrical  Development,"  by 
F.  P.  Uhrig,  Kansas  City,  and  "Increasing  the  Central 
Station's  Profit  by  Stopping  a  Leak/'  by  A.  MacLach- 
lan,  Detroit. 

The  following  officers  were  elected:  President,  W.  R. 
Waggoner,  Salina;  first  vice-president.  Otto  Thies, 
Dodge  City;  second  vice-president,  H.  L.  Jackson, 
Minneapolis ;  third  vice-president,  C.  L.  Brown,  Abilene. 


NEW  YORK  EDISON  RATES 

Schedule  EfTective  Jan.  i,  1917,  Gives  No  Considera- 
tion to  the  Customer's  Load  Factor  or  Demand 

•  A  comparison  of  the  rates  of  the  New  York  Edison 
Company,  effective  Jan.  1,  1917,  with  those  now  in  use 
is  shown  in  the  accompanying  table.  As  will  be  noticed 
no  consideration  is  given  to  the  customer's  load  factor  or 
demand,  but  that  for  each  class  of  consumption  an  av- 
erage rate  is  charged  which  evidently  had  as  its  basis 
the  load  factor  and  demand  of  the  class  as  a  whole. 


GENERAL 

RATE 

Present  Rate, 

Proposed  Rate, 

Dec.  31,  1916 

.Ian.  1.  1917 

Kw.-Hr. 

Kw.-Hr. 

First 

900  at. ...  8 

cents 

First 

900 at     .7.5    cents 

Next 

100  at. ...  7 

cents 

Next 

100  at 7        cents 

Next 

200  at. ...  6 

cents 

Next 

300  at. ...  6        cents 

Next 

300  at 5 

cents 

Next 

COO  at 5        cents 

Next 

400  at..  .  .4. 

5    cents 

Next 

600  at. . '.  .  4 .  5    cents 

Excess 

over   1900  at 4. 

Present  Rate, 
Dec.  31,  1916 
Kw.-Hr. 

25  cents 

POWER 

Excess 
RATE 

over  2500  at. ...  4 .  25  cents 

Proposed  Rate, 
Jan.  1,  1917 
Kw.-Hr. 

First 

4.50  at. ...  8 

cents 

First 

600  at..  .7.5    cents 

Next 

100  at..  .  .7 

cents 

Next 

100  at..    .7        cents 

Next 

la.'iOat..  ..6 

cents 

Next 

700  at. ...  6        cents 

Excess 

over   1900  at..  .A. 

25  cents 

Next 
Next 
Excess 

800  at. ...  5        cents 

1 100  at. ,  ,.  4 .  5    cents 

over  3300  at..  .  .4,25  cents 

Public  Service  Commission  News 

Illinois  Commission 

The  rules  for  overhead  electrical  construction  which 
have  been  established  by  the  Public  Utilities  Commis- 
sion has  just  been  published.  These  rules  and  regula- 
tions apply  to  new  construction  or  reconstruction  of  all 
overhead  electrical  lines  located  outside  of  buildings. 
In  the  case  of  existing  construction,  definite  plans  must 
be  instituted  which  will  eliminate  all  features  not  in 
agreement  with  these  rules  as  expeditiously  as  prac- 
ticable. In  any  event  the  necessary  changes  must  be 
made  within  ten  years. 


"It  is  the  intent  of  these  rules,"  the  commission 
states,  "to  make  human  safety  a  matter  of  primary 
consideration  in  the  electrical  construction  to  which 
they  apply  and  to  fix  minimum  requirements  for  such 
construction." 

California   Commission 

In  the  consideration  of  proper  rates  to  be  charged 
for  water  by  the  Marine  Water  &  Power  Company  the 
Railroad  Commission  laid  down  certain  rules  for  valu- 
ation as  follows: 

In  using  a  condemnation  valuation  as  a  basis  for  fix- 
ing rates,  the  value  of  non-operative  structures  and  of 
lands  not  used  or  useful  should  be  deducted;  and  the 
cost  of  additions  and  betterments,  made  subsequent  to 
the  original  findings,  added. 

A  water  reservoir  supplying  a  few  customers  who 
could  be  supplied  without  it  at  practically  no  additional 
expense  should  not  be  included  in  a  rate  valuation. 

A  depreciation  annuity  should  be  estimated  on  the 
sinking-fund  basis  in  a  rate  case,  where  the  required 
return  is  estimated  on  the  cost  to  reproduce  new  on  the 
historical  method. 

Taxes  paid  on  non-operative  property  cannot  be  al- 
lowed as  an  operating  expense  in  a  rate  case. 

The  rent  of  both  of  two  offices  of  a  water  company 
cannot  be  charged  to  operating  expenses  in  a  rate  case 
where  the  business  can  be  properly  handled  from  one. 

The  time  of  general  officers  of  a  water  company  should 
be  properly  apportioned  between  construction  and  re- 
placements, in  estimating  maintenance  and  operating 
expenses  in  a  rate  case. 

Maine  Commission 

In  a  complaint  before  the  Public  Utilities  Commission 
alleging  refusal  on  the  part  of  the  Winthrop  &  Wayne 
Light  &  Power  Company  to  furnish  rural  service  the 
commission  required  that  the  prospective  electric  con- 
sumers guarantee,  as  a  condition  of  making  the  exten- 
sion, an  annual  amount  sufficient  to  provide  for  an  al- 
lowance of  only  2  per  cent  for  a  depreciation  reserve 
fund  of  25  per  cent  of  the  cost  of  the  extension,  rather 
than  5  per  cent  for  straight  line  depreciation,  since  the 
company  has  no  generating  plant.  The  amount  re- 
quired to  be  guaranteed  by  applicants  should  be  appor- 
tioned between  them  according  to  their  individual  uses 
and  needs. 

Since  the  utility  should  own  all  the  service  facilities 
the  commission  held  that  applicants  for  service  should 
not  be  required  to  furnish  the  poles  although  the  com- 
mission pointed  out  that  it  has  no  control  over  funds 
collected  for  poles  by  prospective  consumers  who  have 
agreed  to  furnish  poles  if  the  electric  utility  will  ex- 
tend service  to  them.  The  commission  has  power  to 
require  an  electric  company,  enjoying  a  monopoly,  to 
make  reasonable  extensions. 

It  was  further  held  by  the  commission  that  a  request 
of  eight  prospective  electric  consumers  for  a  2-mile 
rural  extension  is  reasonable,  where  all  will  light  their 
houses,  a  majority  their  barns  and  outbuildings,  and 
three  will  use  power  on  their  farms,  and  a  proper  guar- 
anty is  given.  The  electric  company  is  entitled  to  a 
return  of  at  least  6  per  cent  on  rural  extensions  as  a 
condition  of  making  them,  where  rates  fixed  by  the 
company  yield  a  net  return  of  2.6  per  cent,  or  an  actual 
return  of  5.8  per  cent  when  bond  interest  is  included, 
and  money  costs  6  per  cent. 

The  contract  to  pay  annual  minimum  amounts,  re- 
quired of  applicants  for  extension,  should  be  for  ten 
years,  with  opportunity  for  readjustment  at  the  end  of 
any  year,  where  there  will  probably  be  only  eight  cus- 
tomers and  it  is  uncertain  whether  the  guaranty  is  too 
small  or  too  large. 
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Daylight-Saving  Plan  Favored  by 
Chamber  of  Commerce. — Representa- 
tives of  the  United  States  Chamber  of 
Commerce  composing  the  "daylight- 
saving"  committee  are  unanimously  in 
favor  of  the  adoption  of  the  daylight- 
saving  plan  throughout  the  United 
States  during  summer  months,  accord- 
ing to  an  announcement  made  on  Dec.  8 
by  Marcus  M.  Marks,  chairman  of  the 
New  York  daylight-saving  committee, 
at  a  meeting  of  the  Pittsburgh  Cham- 
ber of  Commerce. 

Great  Northern  May  Turn  Water- 
Power  Sites  Over  to  Montana  Power 
Company. — It  is  reported  on  good  au- 
thority that  the  Great  Northern  Rail- 
way Company  contemplates  turning 
over  its  water-power  sites  in  the  State 
of  Washington,  particularly  that  at 
Lake  Chelan,  to  the  Montana  Power 
Company  for  development  in  its  elec- 
trification plans.  The  Montana  Power 
Company  furnishes  the  power  for  the 
400  miles  of  the  Chicago,  Milwaukee  & 
St.  Paul  Railway  electric  road  through 
Montana.  The  cost  of  developing  the 
Lake  Chelan  site  has  been  estimated  at 
$2,000,000. 

Urges  Government  Monopoly  of  Tele- 
phone.— Postmaster-General  Burleson's 
annual  report  issued  a  week  ago  makes 
many  recommendations  for  improve- 
ment of  the  service.  Among  them  are 
these:  That  early  action  be  taken  by 
Congress  declaring  a  government 
monopoly  over  all  utilities  for  the  pub- 
lic transmission  of  intelligence  and 
that  as  soon  as  possible  the  telephone 
and  telegraph  facilities  of  the  United 
States  be  incorporated  into  the  postal 
establishment.  That  .$300,000  be  appro- 
priated now  for  acquiring  telegraph 
and  telephone  utilities  in  Alaska,  Porto 
Rico  and  Hawaii. 

Dinner  to  President-Elect   Hollis,   A. 

S.  M.  E.— Dr.  Ira  N.  Hollis,  president 
of  the  Worcester  Polytechnic  Institute 
and  president-elect  of  the  American  So- 
ciety of  Mechanical  Engineers,  was 
tendered  a  dinner  at  the  McAlpin 
Hotel  on  the  evening  of  Dec.  8  by  the 
New  York  Alumni  Association.  About 
150  were  in  attendance.  The  speakers 
included  Maj.-Gen.  Leonard  Wood, 
commander-in-chief  of  the  United 
States  Army,  Department  of  the  East; 
Rear-Admiral  R.  S.  Griffin,  engineer  in 
chief  of  the  United  States  Navy;  Dr. 
M.  E.  Cooley,  dean  of  engineering  col- 
lege, University  of  Michigan;  Hudson 
Maxim,  Dr.  L.  Baekland  and  Spencer 
Miller,  members  of  the  Naval  Advisory 
Committee.  Dr.  Hollis  emphasized  par- 
ticularly the  responsibilities  of  the  en- 
gineer to-day,  calling  attention  to  the 
need  of  having  trained  men  behind  the 
line  in  any  plan  of  national  defense 
which  this  country  should  undertake. 
He  brought  out  the  fact  that  war  to- 
day, as  has  so  often  been  said,  is  being 
conducted  by  the  engineers.  But  he 
especially  emphasized  the  fact  that  the 
engineer  had  an  opportunity  for  pa- 
triotic service  in  the  arts  of  peace  as 
well  as  the  arts  of  war,  drawing  his 
analogy  from  the  pamphlet  "The  Moral 
Equivalent  of  War,"  by  William  James, 
which  he  stated  every  engineer  should 
read. 


Current  News 
and  Notes 

Timely  items  on  electrical  happenings 
throughout  the  world,  together  witli 
l)rief  uoles  of  general  interest. 


Employees  Oversubscribe  Company's 
Stock  Offer. — In  accordance  with  a  re- 
cent offer  of  the  Public  Service  Corpo- 
ration, Newark,  N.  J.,  to  sell  4000 
shares  of  stock  to  employees  at  $130 
per  share,  on  the  instalment  plan,  829 
employees  have  taken  advantage  of  the 
opportunity,  resulting  in  an  over-sub- 
scription of  359  shares,  which  the  com- 
pany has  secured,  or  a  total  of  4359 
shares,  with  a  value  of  $562,311.  The 
stock  was  sold  at  $129  per  share  in- 
stead of  $130,  as  originally  announced. 
With  the  subscriptions  of  1913,  when  a 
like  offer  was  made  by  the  company,  a 
total  of  1656  employees  are  now  share- 
holders, with  an  investment  of  approx- 
imately $1,000,000  in  the  company's 
stock.  The  present  market  value  of  the 
stock  is  $133  per  share. 

California  Company  Files  Cooking 
Rates  with  Commission. — The  Western 
States  Gas  &  Electric  Company  has 
filed  with  the  California  Railroad  Com- 
mission a  schedule  of  rates  for  domes- 
tic electricity  for  cooking  and  heating. 
The  new  schedule  gives  a  rate  of  3.3 
cents  per  kilowatt-hour  for  the  first  70 
kw.  used  per  kilowatt  installed,  and  a 
rate  for  the  second  block  of  electricity 
used  of  1.6  cents  per  kilowatt-hour.  On 
the  rate  given  for  cooking  the  company 
will  allow  power  for  heating  and  for 
electric  irons,  toasters,  percolators  and 
all  the  many  electric  attachments  of  the 
modern  home  except  lighting.  In  ad- 
dition to  the  low  rate  offered,  10  per 
cent  will  be  discounted  if  the  bills  are 
paid  within  ten  days  after  presentation. 

Doherty  Organization  Backs  the  Slo- 
gan Sign. — One  of  the  interesting  in- 
novations of  the  Doherty  organization 
is  the  so-called  slogan  sign.  In  com- 
munities where  it  operates,  it  has  been 
the  practice  of  the  Doherty  organiza- 
tion to  make  a  present  to  the  city, 
through  the  local  civic  body,  of  an  elec- 
tric sign  of  large  dimensions,  and  to 
supply  the  necessary  current  free  of 
charge.  A  contest  is  held  among  the 
inhaljitants  for  suggestions  as  to  the 
best  slogan  for  the  new  sign,  and  a  val- 
uable prize  awarded  the  winner.  At  the 
formal  turning  on  of  the  light,  when 
the  sign  has  been  put  into  place,  a  cel- 
ebration is  held.  Some  of  the  signs  in 
use  in  Doherty  cities  read  as  follows: 
"Danbury  Crowns  Them  All,"  "Massil- 
lon  Invites  Industries,"  "You  Will  Do 
Better  in  Toledo,"  "Montgomery — 
Your  Opportunity,"  "Elyria  —  100  per 
Cent  City,"  "St.  Joseph  —  The  City 
Worth  While,"  "Try  Alliance  First," 
"Spend  in  the  Tonawandas,"  "Durham 
— Renowned  the  World  Around,"  "Gal- 
veston— the  Treasure  Island  of  Ameri- 
ca," "Bristol  —  Push  —  That's  Bristol" 
and  "Warren — Citv  of  Modem  Meth- 
ods." 


.Municipal  Ownership  Defeated  at 
Omaha.  —  \  contract  involving  exten- 
sive improvements  to  the  street  illumi- 
nation of  Omaha,  proposed  by  the  Oma- 
ha Electric  Light  &  Power  Company, 
was  accepted  by  the  people  by  a  sub- 
stantial majority  at  an  election  on  Dec. 
5.  An  exceptionally  heavy  vote  was 
cast  and  the  proposed  street  lighting 
contract  was  approved  by  the  people  in 
nine  of  the  twelve  wards  of  the  city. 
The  result  is  a  defeat  of  municipal  own- 
ership agitation  in  Omaha. 

Development  of  Gas-Fired  Boilers 
Predicted. — In  his  inaugural  address 
before  the  Manchester  section  of  the 
British  Institute  of  Electrical  Engi- 
neers a  short  time  ago.  Chairman  A.  E. 
McKenzie  stated  that  he  believed  that 
the  large  station  of  the  future  will  have 
a  proportion  of  gas-fired  boiler  units, 
the  proportion  being  based  upon  the 
load  factor  in  such  manner  that  the 
extra  capital  incurred  by  the  installa- 
tion of  by-product  reco%-ery  plants  will 
be  remunerative  and  the  by-products  of 
the  bulk  of  the  fuel  used  recovered. 
Skilled  analysis  and  extensive  experi- 
ence, he  pointed  out,  tend  to  show  that 
with  improved  forms  of  producers  the 
aggregate  value  of  by-products  recov- 
erable from  coal  by  conversion  to  gas 
equals  or  exceeds  the  original  coal 
value,  and  when  extra  capital  and  labor 
charges  are  taken  into  account  the  pro- 
cedure leads  to  a  substantial  rebate  on 
fuel  costs.  Gas-firing  has  not  yet  had 
its  fair  chance,  in  that  practically  every 
trial  has  been  conducted  with  Lanca- 
shire or  water-tube  boilers  converted. 
Obvious  advantages  incidental  to  gas- 
firing,  according  to  Mr.  McKenzie,  will 
be  the  utilization  of  poorer  grades  of 
coal,  and  clean,  comfortably  controlled, 
smokeless  boiler  houses,  involving  low 
maintenance  charges. 

Tacoma  Tentatively  Agrees  to  Fur- 
nish Seattle  With  Power.— The  City 
Council  of  Tacoma,  Wash.,  tentatively 
agreed  at  a  recent  meeting  to  sell  cur- 
rent to  Seattle  at  the  rate  of  3.7  mills 
a  kilowatt  while  repairs  are  being  made 
on  the  Cedar  River  dam  of  the  mu- 
nicipal power  and  lighting  system.  It 
is  expected  Seattle  will  need  about  7000 
kw.  This  deal  will  be  consummated  on 
condition  that  Seattle  build  a  transmis- 
sion line  to  connect  with  the  Tacoma 
municipal  plant,  and  that  Tacoma  be 
given  free  rein  to  furnish  TacOma  man- 
ufacturing needs  first.  Tacoma  does 
not  want  to  be  tied  up  with  a  time  con- 
tract for  a  definite  amount  of  current, 
because  new  manufacturing  plants 
might  be  obtained,  to  which  could  be 
sold  current  at  a  more  profitable  fig- 
ure. It  has  been  estimated  by  Super- 
intendent of  Lighting  J.  D.  Ross  of  Se- 
attle that  the  cost  of  the  connection 
would  be  approximately  $125,000.  The 
Council  has  asked  Superintendent  Ross 
to  submit  a  report  recommending  the 
action  he  thinks  advisable.  In  the  con- 
ference with  Tacoma  officials  on  the 
proposition  held  recently  it  developed 
that  Tacoma  is  under  contract  for  four- 
teen years  to  the  Puget  Sound  Trac- 
tion, Light  &  Power  Company,  which 
draws  on  the  municipal  power  supply 
when  it  needs  power. 
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Cleveland  League  Hears  About  Elec- 
tricity at  I'anama. — H.  M.  Morrison, 
consultiiiji:  engineer,  addressed  the 
Electrical  League  of  Cleveland  on  Dec. 
14  on  the  topic  "Electricity  in  the  Con- 
struction and  Operation  of  the  Panama 
Canal." 

Cliicapo  Club  Electrical  Week  Meet- 
ing.—  Samuel  IiisuU  addressed  Amer- 
ica's Electrical  Week  meeting  of  the 
Chicago  Electric  Club — Jovian  League. 
His  address  was  devoted  to  reminis- 
cences of  his  early  experiences  in  the 
electrical  business. 

Luckiesh  Addresses  Chicago  Illu- 
minating Engineers. — On  Dec.  8,  M. 
Luckiesh,  National  Lamp  Works, 
Cleveland,  Ohio,  spoke  before  the  Chi- 
cago section  of  the  Illuminating  Engi- 
neering Society  on  the  topic  of  "Linking 
Science  and  Art  with  Practice  in  Light- 
ing." 

Railroad  Electrification  Discussed  at 
Toronto. — G.  H.  Hill,  assistant  engi- 
neer, railway  and  traction  department, 
General  Electric  Company,  on  Dec.  15 
spoke  before  the  Toronto  Section  of  the 
American  Institute  of  Electrical  Engi- 
neers on  the  subject  "Railroad  Electri- 
fication." 

Cleveland  Engineering  Society. — W. 
R.  Mott,  illuminating  engineer  of  the 
National  Carbon  Company,  was  sched- 
uled to  make  an  address  before  the 
Cleveland  Engineering  Society  on  the 
evening  of  Dec.  12.  His  subject  was 
"Characteristics  and  Uses  of  the  J'lam- 
ing  Arc." 

Worcester  Polytechnic  Branch  of  In- 
stitute.— William  J.  Hammer,  consult- 
ing electrical  engineer,  New  York  City, 
was  the  speaker  at  the  Dec.  15  meet- 
ing of  the  Worcester  Polytechnic 
Branch,  A.  I.  E.  E.  His  subject  was 
"Selenium  and  Its  Scientific  and  In- 
dustrial Applications." 

National  Convention  of  American 
Association  of  Engineers. — The  Amer- 
ican Association  of  Engineers  will  hold 
a  national  convention  Feb.  8,  9  and  10, 
in  Chicago,  at  the  Hotel  LaSalle.  Work 
of  a  promotional  nature  will  constitute 
the  greater  part  of  the  program,  which 
will  be  held  under  the  slogan,  "For  the 
Good  of  the  Engineer." 

Portland  Section  of  Institute  Holds 
Meeting    on    Telephone    Design.  —  The 

Portland,  Ore.,  section  of  the  American 
Institute  of  Electrical  Engineers  held  a 
regular  monthly  meeting  on  Dec.  5  in 
the  main  auditorium  of  the  local  Y.  M. 
C.  A.  W.  E.  Montrose,  engineer  of  the 
Pacific  Telephone  &  Telegraph  Com- 
pany, presented  a  paper  entitled  "De- 
sign of  Outside  Telephone  Plant." 

Meeting  of  Portland  Electrical  Men. 

— The  fourth  bi-weekly  luncheon  of  the 
Portland,  Ore.,  section  of  the  American 
Institute  of  Electrical  Engineers,  Na- 
tional Electric  Light  Association  and 
Oregon  Society  qf  Engineers  was  held 
at  the  Multnomah  Hotel  on  Dec.  6.  The 
luncheon  was  in  charge  of  the  Pacific 
Telephone  &  Telegraph  Company,  with 
W.  D.  Scott  as  chairman.  J.  H.  Cor- 
coran, division  superintendent  of  traffic 
for  the  telephone  company,  gave  an  ad- 
dress on  "The  Telephone  Girl  at  Her 
Work." 


Associations 
and  Societies 

A  comijlcto  Direct ory  of  Electrical 
As.sociiilions  is  rffiulariy  printed  in 
tin*  fir.st  issue  of  each  month  on  tlie 
nexlto-last  It-xt  page. 


Brooklyn  Polytechnic  Institute  Branch, 
A.  I.  E.  E. — A  meeting  of  this  branch 
was  held  on  Dec.  15  in  the  Mailloux  Li- 
brary, Brooklyn.  F.  V.  Magalhaes,  su- 
perintendent of  the  meter  department. 
New  York  Edison  Company,  spoke  on 
the  subject  "Proper  Metering  of  the 
Energy  of  a  Central  Station." 

Chicago  Engineers  Discuss  Relations 
of  Capital  and  Labor. — At  a  meeting  of 
the  Western  Society  of  Engineers,  Dec. 
4,  George  Weston  of  the  Chicago  Board 
of  Supervising  Engineers,  delivered  a 
paper  entitled  "Industrial  Democracy 
with  Particular  Reference  to  the  Rela- 
tions Between  Capital  and  Labor." 
"This  subject,"  said  Mr.  Weston,  "is 
one  of  leading  importance  to-day.  It  is 
one  closely  connected  with  the  work  of 
an  engineer,  for  as  a  rule  the  consum- 
mation of  his  endeavors  means  the  in- 
vestment of  capital  and  labor." 

New  York  City  Electrical  Men  See  Lib- 
erty Lighting. — The  New  York  section 
of  the  Illuminating-  Engineering  Society 
and  the  New  York  Electrical  Society 
held  a  meeting  on  Dec.  14  at  which  two 
papers  were  presented,  one  by  H.  H. 
Madgsick  on  "Lighting  Liberty,"  and 
the  other  by  T.  C.  Browne,  entitled 
"What  the  Theater  Expects  from  the  Il- 
luminating Engineer."  In  connection 
with  the  paper  on  the  lighting  of  the 
the  Statue  of  Liberty  an  inspection  trip 
was  made  to  the  statue  late  in  the  after- 
noon of  the  meeting. 

Radio  Club  of  America. — The  Decem- 
ber meeting  of  the  club  was  held  on 
Dec.  15  at  Columbia  University,  New 
York  City.  L.  W.  Stevens  presented  a 
paper  on  "Radio  Laboratory  Measure- 
ments and  the  Elimination  of  Radio 
Losses."  High  and  low-frequency 
measurements,  the  determination  of 
radio  transmitter  efficiency,  the  testing 
of  radio  receivers,  and  the  general  de- 
sign of  radio  frequency  apparatus  were 
considered,  emphasis  being  placed 
rather  on  practical  application  than 
upon  involved  theory. 

Future  Institute  Meetings. — The  fol- 
lowing is  a  schedule  of  future  meetings 
of  the  American  Institute  of  Electrical 
Engineers  as  far  as  decided  upon:  Pitts- 
burgh, Pa.,  Jan.  12,  1917.  A  paper  en- 
titled "Regenerative  Braking  of  Elec- 
trical Vehicles"  to  be  presented  by  Mr. 
R.  E.  Hellmund;  New  York,  Feb.  7,  8, 
9,  1917,  midwinter  convention;  Chicago, 
111.,  March  9,  1917;  Schenectady,  N.  Y., 
April  13,  1917;  New  York,  May  18, 
1917,  annual  meeting.  The  annual  con- 
vention will  be  held  during  the  week  be- 
gfinning  June  25,  1917.  The  place  for 
holding  the  convention  has  not  yet  been 
decided  upon.  The  Pacific  Coast  con- 
vention of  1917  will  be  held  in  Los  An- 
geles, Cal.,  at  a  date  to  be  announced. 


Northern     White     Cedar     Meeting. — 

The  annual  meeting  of  the  Northern 
White  Cedar  Association  will  be  held  at 
the  Hotel  Radisson,  Minneapolis,  Minn., 
on  Jan.  3P  and  31,  1917.  As  has  been 
customary  in  the  past  no  program  has 
been  arranged  and  matters  will  be  con- 
sidered in  the  regular  order  of  business. 

American  Association  for  the  Ad- 
vancement of  Science. — The  association 
and  about  forty  national  scientific  soci- 
ties  affiliated  with  it  will  meet  in  New 
York  City  from  Dec.  20  to  30,  191(5,  un- 
der the  auspices  of  Columbia  Univer- 
sity, New  York  University,  the  College 
of  the  City  of  New  York,  The  American 
Museum  of  Natural  History  and  the 
other  scientific  and  educational  institu- 
tions of  the  city.  Dr.  Charles  R.  Van 
Hise,  president  of  the  University  of 
Wisconsin,  will  preside.  The  address 
of  the  retiring  president  will  be  given 
by  Dr.  William  Wallace  Campbell,  di- 
rector of  the  Lick  Observatory.  An  ef- 
fort is  being  made  to  increase  the  mem- 
bership of  the  association  by  waiving 
the  entrance  fee  in  the  case  of  those 
belonging  to  affiliated  societies.  The 
association's  membership  is  now  nearly 
11,000. 

Meetings  of  Iron  and  Steel  Electrical 
Engineers. — The  regular  monthly  meet- 
ing of  the  Association  of  Iron  and  Steel 
Electrical  Engineers  was  held  on  Dec.  16 
at  the  Fort  Pitt  Hotel,  Pittsburgh,  Pa., 
under  the  direction  of  the  standardiza- 
tion committee,  of  which  F.  D.  Egan  is 
chairman.  The  January  meeting  of  the 
Pittsburgh  section  will  be  held  on  Jan. 
20  at  the  Fort  Pitt  Hotel.  Papers  on 
the  subject  "Direct-Current  and  Alter- 
nating-Current Automatic  Skip  and 
Bell  Hoists"  will  be  presented  by  H.  D. 
James,  Westinghouse  Electric  &  Man- 
ufacturing Company;  Frank  Smith, 
Otis  Elevator  Company;  R.  H.  McLain, 
General  Electric  Company,  and  F.  J. 
Burd,  the  Cutler-Hammer  Manufactur- 
ing Company.  The  Philadelphia  sec- 
tion will  hold  its  next  meeting  at  the 
Majestic  Hotel  on  Jan.  6.  Will  J.  Davis, 
Jr.,  American  Lighting  Company,  will 
present  a  paper  on  "Industrial  Flood- 
Lighting;  Its  Origination  and  Applica- 
tion." 

Independent  Telephone  Convention. — 
The  annual  meeting  of  the  United 
States  Independent  Telephone  Associa- 
tion was  held  from  Dec.  5  to' 8  at  the 
Hotel  La  Salle,  Chicago.  President 
C.  Y.  McVey,  Cleveland,  opened  the 
convention  by  calling  on  W.  R.  Moss 
of  Chicago  for  the  address  of  welcome, 
to  which  response  was  made  by  Wil- 
liam Fortune,  Indianapolis.  President 
McVey  in  his  brief  address  brought  to 
the  attention  of  the  convention  the 
problems  in  Federal  legislation  now 
confronting  interstate  utilities.  The  re- 
mainder of  the  program  was  carried 
out  as  announced  in  the  Electrical 
World  for  Dec.  2.  The  following  offi- 
cers were  elected  to  serve  for  the  en- 
suing year:  Chairman  of  board,  E.  B. 
Fisher,  Grand  Rapids;  president,  C.  Y. 
McVey,  Cleveland;  vice-presidents, 
W.  H.  Bryant,  Mobile,  G.  W.  Robinson, 
St.  Paul,  and  F.  B.  MacKinnon,  Wash- 
ington; secretary-treasurer,  W.  S.  Viv- 
ian, Chicago. 
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REVIEW^  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the   Trade  for  the  Manufacturer ^  Wholesaler  and  Jobber  of  Electrical  Equiptnenl 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


ELECTRICAL  MANUFACTURERS 

GRANT  EMPLOYEES  BONUSES 

Recognition  Taken  by   Employers  of   High   Cost  of 
Living  Increases  Income  of  Thousands 
of   Wage    Earners 

In  recognition  of  the  fact  that  the  purchasing  power  of 
the  dollar  to-day  is  considerably  less  than  it  was  before 
the  war  in  the  matter  of  food  and  fuel,  numbers  of  em- 
ployers have  been  quick  to  respond  to  the  needs  of  their 
employees.  Among  the  number  are  some  well-known  elec- 
trical manufacturing  concerns.  The  General  Electric's  plan 
was  announced  this  week  and  the  others  earlier. 

According  to  the  plan  of  the  General  Electric  Company 
each  employee  receiving  $2, .500  per  year  or  less  will  receive 
a  monthly  bonus  of  10  per  cent  of  his  monthly  salary.  This 
is  in  addition  to  the  bonus  plan  announced  by  the  company 
last  August  whereby  employees  share  semi-annually  in  the 
profits. 

The  present  plan  will  affect  about  60,000  employees  and 
will  increase  the  company's  payroll  by  about  $500,000  a 
month  or  $6,000,000  annually. 

In  addition  to  an  extra  dividend  to  stockholders  the  Ward 
Leonard  Electric  Company  has  announced  a  profit-sharing 
plan  whereby  employees  will  receive  more  pay  during  the 
period  of  higher  living  costs.  Between  300  and  400  em 
ployees  are  affected  by  this  arrangement.  The  statement 
made  by  the  company  and  signed  by  L.  Kebler,  president, 
follows  in  part: 

"On  Dec.  23,  1916,  the  Ward  Leonard  Electric  Company 
will  pay  an  extra  dividend  to  its  stockholders  of  2  per  cent. 
At  that  time  it  will  pay  to  each  employee  a  bonus  of  2 
per  cent  on  what  he  or  she  has  received  from  day  work, 
piece  work  and  salaries,  during  the  preceding  year.  About 
a  month  later,  or  Feb.  1,  1917,  and  each  month  thereafter 
until  present  conditions  of  high  cost  of  living  and  of  active 
business  become  changed,  a  bonus  of  10  per  cent  will  be 
paid  to  each  employee  based  on  his  or  her  earnings  from 
the  same  sources  during  the  preceding  month.  This  will 
continue  until  notice  is  given  to  the  contrary." 

The  bonus  plan  announced  on  Nov.  1  by  the  Westinghouse 
Electric  &  Manufacturing  Company  for  East  Pittsburgh 
salaried  men  has  been  enlarged  to  cover  all  offices  as  of  Dec. 
1.  The  plan  has  been  in  effect  with  the  workmen  since  the 
fall  of  1915. 


The  General  Vehicle  plan,  as  announced  last  week,  it  will 
bfe  remembered,  based  its  discounts  on  the  cumulative  pur- 
chases of  all  participating  in  the  plan.  The  plan  announced 
by  the  Walker  company  is  a  flat  discount,  irrespective  of  the 
purchases  of  other  central  stations. 


SPECIAL  DISCOUNTS 

ON  ELECTRIC  TRUCKS 

Another   Large    Manufacturer    Gives   Tangible    Evi- 
dence of  Desire  to  Co-operate  with 
Central  Stations 

The  plan  suggested  by  the  National  Electric  Light  Asso- 
ciation for  granting  special  discounts  on  electric  commer- 
cial cars  to  central  stations  as  announced  in  last  week's 
issue  of  the  Electrical  World,  page  1168,  is  spreading.  In 
addition  to  the  General  Vehicle  Company  the  Walker  Vehicle 
Company  of  Chicago  is  offering  special  net  prices  on  its 
full  line  of  Walker  drive  chassis  from  1000  lb.  to  5  ton  ca- 
pacity. Also  the  Walker  company  is  offering  a  special  price 
on  the  nickel-iron  and  lead  type  batteries  for  use  with  these 
chassis,  and  in  addition  is  offering  specially  developed  bodies 
for  the  various  departments  of  the  central  station  business 
at  attractive  prices. 

These  prices,  which  will  be  quoted  on  request,  apply  only 
to  cars  ordered  for  delivery  during  the  first  half  of  the 
year  1917. 


EFFECT  OF  PEACE  ON  MARKET 

FOR  ELECTRICAL  GOODS 

American    Manufacturers    Faced   with    Uncertainties 
— European  Rehabilitation  a  Large  Factor — Do- 
mestic Market  Contmgent  on  Lower  Prices 

Early  this  week  the  world  was  roused  by  the  Teutonic 
Allies'  peace  proposition,  and  immediately  speculation  was 
astir  regarding  the  possible  effect  such  a  move,  if  successful, 
would  have  on  the  different  markets  in  this  country.  Par- 
ticular interest  attaches  to  the  market  for  electrical  manu- 
facturers. The  amount  of  factory  space  now  devoted  to 
the  manufacture  of  munitions  that  ordinarily  is  taken  up 
with  the  fabrication  of  electrical  goods  is  undoubtably  neg- 
ligible. On  the  other  hand,  the  space  devoted  to  the  manu- 
facture of  electrical  equipment  ordered  for  use  either  di- 
rectly or  indirectly  in  the  manufacture  of  munitions  is  by 
no  means  negligible. 

Numerous  munitions  plants  sprung  up  like  mushrooms 
during  1915,  and  were  generally  electrically  equipped.  In 
the  event  of  peace  it  is  quite  probable  that  these  plants 
will  cease  to  manufacture  munitions  for  European  coun- 
tries. The  United  States  might  contract  for  the  output  of 
these  plants  for  a  limited  period,  but  eventually  they  will 
either  be  abandoned  or  devoted  largely  to  the  manufacture 
of  merchandise  of  a  more  peaceful  nature. 

It  is  doubtful  if  the  market  for  the  latter  will  long  con- 
tinue large  enough  to  absorb  the  entire  output  of  so  many 
plants.  In  this  case  that  which  electrical  manufacturers 
fear  will  follow:  There  will  be  dumped  on  the  market  large 
quantities  of  motors,  transformers,  protective  equipment, 
etc.,  that  have  been  used  for  a  year  or  more,  and  which  are 
almost  like  new,  at  prices  considerably  below  the  market 
quotations  for  new  apparatus. 

On  the  other  hand,  .should  the  market  for  peaceful  manu- 
factures continue  it  is  highly  probable  that  it  will  in  a 
large  measure  be  the  result  again  of  European  purchasing, 
this  time  for  rehabilitation.  Rehabilitation  is  necessary  in 
this  country,  but  it  will  wait  for  lower  prices.  Europe 
cannot  wait,  but  will  commence  its  reconstruction  immedi- 
ately on  the  declaration  of  peace. 

Electricity  is  going  to  play  a  tremendous  part  in  the 
rebuilding  of  Europe.  The  loss  to  industry  of  25.000.000 
able-bodied  men  will  register  its  effect  on  processes  of  manu- 
facture. Where  labor  once  was  cheap,  it  will  be  sufficiently 
expensive  to  warrant  the  expenditure  of  huge  sums  of 
money  in  more  efficient  labor-saving  machinery.  The  mo- 
tive power  in  practically  every  instance  will  be  electricity, 
for  two  reasons — its  efficiency  and  the  price  of  coal. 

Furthermore,  European  generating  systems  have  suffered 
as  a  result  of  the  war.  Zinc  and  iron  have  been  substituted 
for  copper  transmission  wire,  and  plants  have  been  worked 
to  the  limit,  thereby  increasing  wear  and  tear. 

It  is  doubtful  if  the  industrial  plants  of  the  belligerent 
nations  will  be  in  a  position  to  start  on  peaceful  manufac- 
tures immediately  after  peace  is  declared.  It  will  take 
some  time  to  disband  the  armies  and  afterward  for  the 
men  to  accustom  themselves  to  industrial  life  again.  Dur- 
ing this  time  it  is  felt  very  strongly  that  the  products  of 
American  factories  will  find  a  ready  market.  Particularly 
will  this  be  true  of  electrical  goods,  as  the  high  quality  of 
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cnKinecriiifj:  involved  in  the  nianul;utuie  of  Aniericiin  elec- 
trical products  is  recojrnized  the  world  over. 

In  the  United  States  the  domestic  demand  for  electrical 
goods  after  the  war,  it  is  felt,  will  larj^fely  be  rejfulated  by 
price.  So  lonj^'  as  the  factories  have  a  volume  of  orders 
greater  than  production  facilities,  and  the  price  of  raw 
materials  is  maintained,  no  drop  in  prices  can  be  expected. 
Metal  prices,  it  is  felt,  will  continue  hiph  until  after  the 
middle  of  1917,  should  peace  be  declared  before  then,  after 
which  time  the  price  would  probably  slowly  fall  off,  keeping 
pace  with  the  demand. 

When  prices  fall,  the  principal  demand  in  the  United 
States  will  come  from  the  central  stations  and  from  do- 
mestic customers.  Many  plans  for  improvements  and  en- 
largement are  being  held  up  now  until  better  prices  pre- 
vail. Furthermore,  the  average  domestic  customer  will 
look  on  appliances  and  house-wiring  prices  as  bargains 
•when  the  price  begins  to  fall,  and  will  therefore  become  a 
mighty  factor  in  the  electrical  market. 


WESTINGHOUSE  TO  BUILD 

PLANT  ON  THE  DELAWARE 

Plans  Call  for  the  Expenditure  of  Between  $5,000,000 

and  $7,000,000  to  Provide  for  Additional 

Manufacturing  Facilities 

Arrangements  have  been  made  by  the  Westinghouse  Elec- 
tric &  Manufacturing  Company  for  starting  at  once  the 
construction  of  an  immense  factory  on  the  Delaware  River, 
not  far  from  Philadelphia.  It  has  been  reported  that  the 
plant  will  employ  upward  of  15,000  men. 

A  statement  issued  on  Wednesday  by  Guy  E.  Tripp,  chair- 
man of  the  board  of  directors,  reads  as  follows:  "The  com- 
pany's facilities  are  now  taxed  to  capacity  to  manufacture 
its  regular  products,  and  in  spite  of  the  vigorous  effort 
which  has  brought  production  to  its  present  record  output, 
it  has  been  found  impossible  to  keep  pace  with  the  growing 
demand  so  that  much  profitable  business  offered  has  had 
to  be  declined. 

"Unfilled  orders  on  hand  for  the  regular  products  of  the 
company,  that  is  to  say  exclusive  of  rifle  or  shell  contracts, 
amount  to  over  $31,000,000,  which  is  by  far  the  largest 
amount  the  company  has  ever  had  on  its  books. 

"There  are  many  factors  contributing  to  this  condition. 
Improvements  in  the  large  steam  electric  oeneratine;  units 
have  led  to  great  increases  in  central  station  capacity  near 
manufacturing  centers,  and  have  made  profitable  the  sale 
of  electric  current  at  rates  which  have  so  stimulated  con- 
sumption as  to  create  an  enormous  demand  for  industrial 
motors.  The  coal  shortage  of  the  last  six  months  has  em- 
phasized the  comparative  handicap  under  which  the  small 
steam  plant  suffers  and  can  hardly  fail  to  further  accelerate 
the  movement  to  substitute  central  station  service  for 
isolated  plants. 

"Increased  attention  is  being  directed  towatd  hydro- 
electric developments,  and  pending  legislation  in  Congress 
is  designed  to  stimulate  such  construction.  Coming  activ- 
ities in  this  direction  should  not  be  overlooked. 

"In  railroading  practically  every  class  of  heavy  service  is 
now  performed  successfully  by  electric  power,  and  this 
field  promises  to  be  one  of  rapid  expansion. 

"Not  only  has  the  steam  turbine  practically  supplanted 
the  reciprocating  engine  in  electric  power  plants,  but  it  has 
also  invaded  the  field  of  ship  propulsion  to  an  extent  which 
indicates  a  similar  almost  universal  and  abnormally  rapid 
adoption,  both  by  direct  steam  drive  as  well  as  by  the  elec- 
tric drive,  contemplated  in  the  United  States  naval  program. 

"For  the  foregoing  and  other  contributing  causes  it  is 
reasonable  to  expect  that  the  present  large  volume  of  the 
company's  regular  business  will  not  only  be  maintained  but 
will  be  materially  increased.  To  provide  the  additional 
manufacturing  facilities  needed  there  has  been  purchased 
on  the  Delaware  River  at  Essington,  Pa.,  just  outside  of 
Philadelphia,  a  tract  of  land  having  a  deep  water  frontage 
and  large  enough  to  accommodate  an  ultimate  factory  de- 
velopment, several  times  as  great  as  that  of  the  East 
Pittsburgh  works.  It  is  planned  to  begin  immediately  the 
erection  on  this  land  of  a  new  plant  to  cost  between  $5,000,- 
000  and  $7,000,000." 


ENORMOUS  MARKET 

EXISTS  FOR  COPPER  WIRE 

Volume  of  Business  Almost  Entirely  Domestic,  with 

Demand   from   Middle   West — Buying   for 

Work  in  Hand 

Insulated  copper  wire  manufacturers  are  faced  with  a 
market  greater  than  they  can  supply.  Mills  are  working  at 
nuiximum  pressure  night  and  day  and  still  the  demand  ex- 
ceeds the  supply.  Practically  the  entire  volume  of  this  busi- 
i;ess  is  for  domestic  use,  very  little  copper  wire  being  ex- 
ported. From  the  Middle  West  in  particular  is  the  demand 
for  insulated  wire  large. 

In  certain  sizes  the  orders  are  very  heavy  and  the  supply 
small.  Stranded  wire,  it  is  understood,  is  very  scarce,  and 
is  more  difficult  to  obtain  than   solid  conductor. 

Distributors  of  wire  are  of  the  opinion  that  the  buying  is 
for  actual  construction  work  or  other  work  in  hand.  It  is 
felt  that  very  little  or  no  buying  is  being  done  to  cover 
possible  future  requirements. 

Prices,  of  course,  have  gone  beyond  all  past  peaks.  With 
copper  selling  at  35.75  cents  and  copper  wire  base  at  about 
5  cents  higher,  insulated  wire  has  naturally  increased  to  a 
still  higher  plane.  Furthermore,  insulation  is  much  more 
expensive  and  difficult  to  obtain.  Nevertheless,  there  seems 
to  be  no  hesitation  on  the  part  of  the  buyer  to  pay  the 
price  provided  he  can  get  delivery.  Price  is  of  second  con- 
sideration, delivery  first. 

There  appears  to  be  a  large  discrepancy  in  quotations 
on  the  selling  base  of  code  wire.  A  difference  of  about  5 
cents  exists  between  the  high  and  the  low.  This  difference, 
however,  it  is  understood,  is  due  to  a  difference  in  discount. 
With  the  advance  in  price  some  manufacturers  preferred  to 
increase  the  price  by  cutting  the  discount  rather  than  by  in- 
creasing the  selling  base. 

The  December  issue  of  The  Wire  Message,  published  by 
the  Habirshaw  Electric  Cable  Company  and  the  Electric 
Cable  Company,  in  summing  up  the  copper  wire  situation, 
said: 

"We  can  see  nothing  in  the  copper  situation  to  justify  the 
hope  of  lower  prices  in  the  near  future;  on  the  contrary  there 
are  many  indications  that  point  to  higher  values." 

Reports  to  these  companies  on  local  markets  from  corre- 
spondents follow: 

San  Francisco — Business  good.  Considerable  conservative 
buying  on  account  of  high  prices.  Great  difficulty  in  ob- 
taining  proper    stock    is    handicapping    sales. 

Salt  Lake  City — Principal  trouble  is  to  secure  stock.  Can 
sell  at  prevailing  prices  all  that  can  be  obtained. 

Omaha — Building  good.  New  hotel,  a  fifteen-story  office 
building  and  many  apartment  houses  to  be  constructed. 
Large  corporations  making  liberal  budgets  for  next  year. 
Big  demand  for  insulated  wire  in  spite  of  prevailing  high 
prices. 

St.  Louis — Delivery  the  most  important  factor.  Most 
manufacturers  require  six  to  eight  weeks.  High-priced 
copper  has  stimulated  market.  Jobber  now  on  profitable 
basis,  owing  to  rapid  advance  in  value  of  stock  on  hand  and 
contracted  for. 

Minneapolis — Deliveries  interfering  with  development  of 
jobs.  Big  demand  exists  for  high-tension  cables  and  park 
cables. 

•  Kansas  City — Increasingly  heavy  demand  not  only  for  14 
B  &  S,  but  for  larger  sizes.  Expansion  in  oil  and  gas 
fields  promises  great  activity  for  1917.  Demand  for  wires 
and   cables   exceeds   supply. 

Chicago — No  protection  orders  being  accepted.  Buying 
largely  for  actual  requirements.  Competition  keen  and 
some  low  prices  up  to  ten  days  ago.  Difficulty  in  getting 
stock  has  stopped  this  and  raised  prices.  Rumored  that 
railroads  will  curtail  purchases  but  general  outlook  good  for 
large  business. 

Pittsburgh — Business  good  but  shortage  of  material  a 
serious  handicap.     Distributing  wire  in  small  lots. 

Boston — Future  bright  but  high  prices  are  tending  to 
cause  conservative  buying  and  to  retard  central  station  de- 
velopment.    Deliveries  very  poor. 

Buffalo — No  change  during  month  of  November.  Outlook 
good. 
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Manufacturing  and  Industrial 

Economy  Fuse  and  Manufacturing  Company  of  Chicago 
has  opened  a  branch  sales  office  in  Seattle,  at  9:36  Henry 
Building.  W.  E.  Jones  is  district  sales  manager  for  the 
Pacific  Northwest. 

The  American  Appliances  &  Machinery  Manufacturing 
Company  announces  that  after  Dec.  15  it  will  occupy  its 
new  factory  building  at  161  Jamaica  Avenue,  Brooklyn, 
N.  Y.     The  building  contains  4500  sq.  ft.  of  floor  space. 

Hotpoint  Raises  Prices. — The  Hotpoint  Electric  Heating 
Company,  owing  to  the  continued  increase  in  raw  material 
costs,  has  advanced  the  price  of  its  radiant  stove  to  $4.50, 
effective  Dec.  1.  On  Jan.  1  the  price  of  the  company's 
vacuum  cleaner  will  be  advanced  to  $27.50. 

The  Electric  Heating  &  Manufacturing  Company's  plant 
at  1812  Ninth  Avenue  South,  Seattle,  Wash.,  was  partially 
destroyed  by  fire  on  Dec.  3.  The  plant  was  fully  covered 
by  insurance  and  production  will  be  resumed  as  soon  as  the 
structure  can  be  rebuilt  and  damaged  equipment  replaced. 

Precision  Die  Casting  Company,  Syracuse,  N.  Y.,  an- 
nounces that  the  entire  business  of  the  Van  Wagner  Die 
Casting  Corporation  and  the  Precision  Die  Casting  Company 
has  been  purchased  from  Charles  Van  Wagner,  and  the 
two  companies  will  be  merged  into  the  Precision  Die  Cast- 
ing Company,  Inc. 

Paducah  (Ky.)  Pole  &  Timber  Company  has  completed 
its  new  plant  at  Bondurant,  Ky.,  erected  for  the  manufac- 
ture of  crossarms.  The  output  of  this  plant,  it  is  expected, 
-will  soon  reach  5000  10-ft.  crossarms  per  day.  Already 
the  company  has  contracted  for  20,000,000  ft.  of  cypress 
stumpage,  from  which  crossarms  will  be  made. 

Pittsfield  G.  E.  Plant  Increase.— The  General  Electric 
Company  has  purchased  the  factory  of  the  former  Triumph 
Voting  Machine  Company  at  Pittsfield,  Mass.,  containing 
45,000  sq.  ft.  of  floor  space.  About  300  hands  will  probably 
be  employed,  and  the  departments  of  wire  covering  and  en- 
ameling will  be  transferred  from  the  Morningside  plant 
of  the  company. 

The  Hoover  Suction  Sweeper  Company  has  just  completed 
a  new  plant  at  New  Berlin,  Ohio,  which  will  triple  the 
capacity  for  manufacturing  and  quadruple  the  floor  space. 
It  is  reputed  to  be  the  largest  plant  in  the  world  devoted 
exclusively  to  the  manufacture  of  suction  sweepers.  With 
the  exception  of  the  motors,  all  parts  of  the  sweeper  will 
be  made  in  this  plant,  where  they  will  be  assembled.  The 
sales  organization  will  also  have  its  headquarters  in  the 
building. 

The  Chelten  Electric  Company,  manufacturers  of  elec- 
trical specialties,  314  Armat  Street,  Philadelphia,  Pa.,  has 
recently  purchased  a  large  piece  of  ground  on  which  it  is 
about  to  build  a  five-story  factory  to  take  care  of  the 
increased  business.  This  factory  will  have  floor  space 
between  40,000  and  50,000  sq.  ft.  As  soon  as  the  company 
is  in  its  new  building  it  intends  to  add  extensively  to  its 
present  line  of  house-wiring  and  lighting  specialties.  The 
company  expects  to  be  in  the  new  factory  well  before  the 
fall  of  next  year. 

C  &  C  Company  in  Receiver's  Hands.— W.  E.  Tuttle,  Jr., 
has  been  appointed  receiver  for  the  C  &  C  Electric  & 
Manufacturing  Company  in  an  action  brought  by  the  Ameri- 
can Brass  Company  in  behalf  of  itself  and  all  other  credi- 
tors. In  a  statement  dated  Dec.  11  the  receiver  says: 
"This  is  not  a  bankruptcy  proceeding,  nor  is  it  a  suit  to 
dissolve  this  corporation.  The  company  admitted  the  alle- 
gations in  the  bill  of  complaint,  placed  its  interests  under 
the  protection  of  the  court,  and  consented  to  the  appoint- 
ment of  a  receiver.  The  business  will  be  continued  without 
the  slightest  interruption,  and,  in  fact,  more  vigorously  than 
heretofore,  because,  as  receiver,  I  can  obtain  materials  to 
finish  up  quickly  the  work  in  progress.  I  am  now  taking 
steps  to  complete  the  work  on  all  pending  orders,  and  will 
make  shipments  at  the  earliest  possible  date,  with  the 
expectation  of  keeping  all  promises  made  by  the  company 
as  to  deliveries.  Milton  W.  Franklin  has  been  continued  in 
charge  as  general  manager,  and  C.  H.  Florandin  as  general 
sales   manager." 


W.  R.  Garton  Company,  Chicago,  will  change  its  name 
on  Jan.  1  to  the  Electrical  Material  Company.  In  the  new 
organization  Mr.  Lewis,  for  ten  years  the  company's  sales 
representative  in  the  Iowa  district,  will  be  vice-president 
of  the  company,  and  Mr.  Traner,  auditor  and  credit  man- 
ager of  the  old  concern  for  almost  ten  years,  will  ba  the 
trea.surer  of  the  new  concern.  Ray  P.  Lee,  one  of  the 
founders  of  the  business,  will  continue  as  president,  and 
Mr.  Henderson  as  secretary.  When  the  firm  name  is 
changed  the  new  concern  expects  to  move  to  larger  quar- 
ters at  618  West  Jackson  Boulevard.  The  company  will 
continue  to  represent  the  same  manufacturers  it  has  in 
the  past,  and  in  addition  will  add  to  its  line  from  time  to 
time  material  which  will  enable  it  to  engage  as  extensively 
in  business  in  the  electric-lighting  field  as  it  has  in  the 
electric-railway  and  mining-supply  fields.  The  company  will 
cover  the  six  States  of  Minnesota,  Iowa,  Wisconsin,  Illinois, 
Michigan   and   Indiana. 

Demand  for  Chestnut  Poles  No  Longer  Local. — That  util- 
ity companies  generally  are  becoming  better  acquainted 
with  chestnut  poles  is  evidenced  by  the  fact  that  when  this 
company  first  started  in  business  the  demand  for  its 
product  was  entirely  a  local  one,  according  to  John  L.  Fay, 
sales  manager  of  the  Paducah  Pole  &  Timber  Company. 
Gradually,  however,  utility  companies  not  in  the  immediate 
vicinity  of  the  chestnut  forests  began  to  erect  chestnut 
poles,  as  time  proved  the  strengh  and  life  of  the  product. 
The  use  of  these  poles  is  now  almost  nation  wide.  "The 
present  heavy  demand  for  chestnut  poles,  I  believe,"  said 
Mr.  Fay,  "has  been  brought  about  by  the  general  move- 
ment toward  centralization  of  power  generation  sources 
and  the  consequent  necessity  of  building  transmission  lines 
to  tie  in  towns  formerly  served  by  local  plants.  The  ad- 
ditional fact  that  the  Bureau  of  Standards  has  recently 
called  close  attention  to  the  detailed  specifications  for 
transmission  and  distribution  lines  has  stimulated  interest 
in  chestnut  poles.  A  report  made  by  R.  S.  Kellogg  of  the 
United  States  Department  of  Agriculture  also  shows  to 
what  extent  chestnut  poles  are  being  used.  Mr.  Kellogg 
indicates  that  one-fourth  of  all  the  poles  now  erected  by 
utility  companies  in  the  United  States  are  chestnut  poles. 
When  this  fact,  together  with  the  information  that  3,500,000 
round  poles  exceeding  20  ft.  in  length  are  used  annually  in 
this  country  by  telephone,  telegraph  and  electric  railway, 
light  and  power  companies,  is  considered,  it  will  be  seen 
that  the  future  supply  of  poles  must  be  given  considera- 
tion. With  this  thought  in  mind  this  company  recently 
acquired  an  additional  pole  yard  about  20  acres  in  size. 
In  it  we  are  installing  1.75  miles  of  railroad  track,  a  steam 
locomotive  derrick,  special  loading  devices  and  an  open- 
tank  treating  plant.  There  are  now  about  300,000  poles 
in  this  yard  ranging  from  20  ft.  to  75  ft.  in  length.  Not- 
withstanding the  fact  that  the  company  owns  more  than 
15,000  acres  of  chestnut  timber  land,  it  has  acquired  even 
greater  quantities  of  chestnut  pole  stumpage.  Through 
the  care  of  this  latter  area  it  will  be  able  to  supply  the 
demand  for  chestnut  poles  for  many   years  to   come." 


NEW  YORK  METAL  MARKET  PRICES 

, Dec.  .') ^        , Dec.  12 — ^ 

Selling  Prices  Selling  Prices 

Bid     Asked  Bid     Asked 

Copper                                        £         s       d  £         s       d 

London  standard   spot 152       0       Ot  148       0       Of 

Prime    Lake 33.75       to  34.25t  34.50  to  35. OOt 

Electrolytic     35.00       to  35.50t  35.00  to  35.50t 

Casting     33.00      to  33.50t  33.00  to  33. 50t 

Copper   wire   base 40.00t  40.00t 

r.ead     7.50  7.50 

.Vickel     50.00  50.00 

.Sheet  zinc,  f.o.b.  smelter 21.00  21.00 

Spelter,    spot    12.67  Vj  to  12.92%  12.05  to  12.30 

Tin.    straits    44.50  43.00 

.\luminuni.   9S   to   99   percent..    58.00       to  60.00t  59.00  to  61. OOf 

OLD  METALS 

Heavv   copper  and   wire 27.00  to  28. 50t  27.00  to  28. 50t 

Brass,   heavy    16.00  to  17. OOt  17.00  to  IS. OOf 

Brass,   light" 13.00  to  13.25t  13.00  to  13.25t 

Leul,   heavv   6.50  to    6.62»^t  6.75  to    6.87i4t 

Zinc,    scrap" 9.00  to    9.25t  8.50  to    9. OOt 

COPPER  EXPORTS 

Total  tons  to  Dec.   12 s,925 

tNoBiinal.' 
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Corporate  and  Financial 

American   'IVIephono   &   'IVIenraph   Company,   New    York, 

N.  Y.— An  issue  of  $8(),(){)(),()()()  ol"  thirty-year  5  per  cent  col- 
lateral trust  trold  bonds  due  on  Dec.  1,  1!)4(),  has  been  sub- 
scribed for  at  !)8  and  interest.  A  sinkinj.':  fund  of  1  per  cent 
is  to  be  set  aside  annually  for  the  retirement  of  bonds  by 
purchase  in  the  open  market  or  by  call  at  105  and  interest. 

Colorado  I'ower  Company,  Denver,  Col. — At  the  recent 
meetinfj:  of  the  directors  it  was  decided  to  make  common 
stock  dividends  payable  quarterly.  Heretofore  they  have 
been   payable  semi-annually. 

Consolidated  Gas,  Electric  Light  &  Power  Company  of 
Baltimore,  Md. — An  issue  of  $4,800,000  of  {general  mortgage 
4.5  per  cent  jj:old  bonds  due  on  Feb.  14,  li).'^5,  is  beinj?  offered 
at  98  and  interest.  The  proceeds  from  the  sale  of  the  bonds 
will  be  used  in  part  to  reimburse  the  company  for  the 
purchase  and  retirement  of  the  5  per  cent  debenture  stock 
formerly  held  abroad  and  to  provide  the  company  with 
additional  funds  for  extensions  and  other  corporate  purposes. 

Electric  Bond  &  Share  Company,  New  York,  N.  Y. — A 
new  issue  of  $2,000,000  of  6  per  cent  cumulative  preferred 
stock  is  being  offered  at  100  and  dividend. 

Kings  County  Electric  Light  &  Bower  Company,  Brooklyn, 
N.  Y. — An  order  has  been  issued  by  the  Public  Service  Com- 
mission for  the  First  District  of  New  York  permitting:  the 
company  to  issue  $2,500,000  of  convertible  debentures,  and 
its  subsidiary  the  Edison  Electric  Illuminating  Company  ot 
Brooklyn  to  issue  its  demand  notes  for  $1,900,000.  In  per- 
mitting the  two  issues  the  Public  Service  Commission  has 
thrown  about  them  several  protective  conditions.  The  pro- 
ceedings of  the  debenture  issue  are  to  be  used  to  reimburse 
the  treasury  of  the  Kings  County  company  for  $600,000  ex- 
l)ended  from  income  for  improvements  from  Sept.  30,  1912, 
to  Sept.  30,  1914,  and  to  acquire  $1,900,000  in  demand  notes 
of  the  Edison  company.  The  purpose  of  the  demand  notes  is 
to  pay  off  $600,000  of  promissory  notes  to  banks  and  to  reim- 
burse the  Edison  company's  treasury  for  expenditures 
amounting  to  $1,300,000.  This  sum  was  spent  for  improve- 
ments on  the  Edison  company's  property  between  the  above 
dates. 

Northern  Iowa  Gas  &  Electric  Company,  Humboldt,  Iowa. 
— An  issue  of  $100,000  of  7  per  cent  cumulative  preferred 
stock  is  being  offered  at  97  and  accrued  dividend. 

Westinghouse  Electric  &  Manufacturing  Company,  Pitts- 
burgh, Pa. — Pursuant  to  a  resolution  of  the  board  of  direc- 
tors, but  subject  to  authorization  by  the  stockholders  at  a 
special  meeting,  which  has  been  called  to  convene  at 
the  chief  office  of  the  company  at  East  Pittsburgh,  Pa., 
on  Feb.  15,  1917,  the  privilege  is  given  to  the  holders  of  the 
preferred  and  common  stock  of  the  company  to  subscribe 
on  or  before  Feb.  21,  1917,  at  $50.18  per  shars,  being  the 
equivalent  of  par  value,  plus  accrued  dividends  at  the  cur- 
rent rate  of  6  per  cent  per  annum  to  Feb.  21,  1917,  from 
Jan.  31,  1917,  when  dividends  on  the  new  stock  will  begin 
to  accrue,  for  an  amount  of  common  stock  of  the -company 
equal  to  25  per  cent  of  the  par  value  of  their  respective 
holdings  of  stock  of  the  company  as  registered  on  its 
books  at  the  close  of  business,  Dec.  30,  1916.  Kuhn,  Loeb 
&  Company  have  agreed  to  form  a  syndicate  which  is  to 
take  so  much  of  the  stock  as  is  not  subscribed  for  by  the 
stockholders.  It  is  proposed  to  issue  approximately  $15,- 
000,000  shares  of  common  stock  for  the  purpose  principally 
of  financing  the  business  that  will  be  handled  by  a  new 
$7,000,000  plant  to  be  constructed  on  the  banks  of  the 
Delaware  River,  and  to  which  reference  will  be  found 
elsewhere  in  this  issue.  In  a  statement,  Guy  E.  Tripp, 
chairman  of  the  board  of  directors,  said:  "The  company's 
net  profits  for  the  seven  months  ended  Oct.  31,  1916,  after 
deducting  all  interest  charges,  were  $7,651,010.37.  During 
the  early  months  of  this  period  large  amounts  were  written 
off  for  depreciation  on  special  tools  and  other  facilities  ac- 
quired in  connection  with  contracts  for  the  machining  of 
shells.  These  items  have  now  been  substantially  all  ab- 
sorbed, so  that  the  company's  net  income, from  all  sources, 
after  deducting  interest  charges,  is  now  averaging  more 
than  $1,600,000  per  month.  A  continuance  of  this  rate 
would  close  the  fiscal  year  ending  March  31,  1917,  with  a 
profit  of  over  $15,000,000,  equal  to  25  per  cent  on  the  entire 
share  capital  of  the  company  now  outstanding." 


New  Utility  and  Industrial  Companies 

The  Electric  Freezing  System  of  Detroit,  Mich.,  has  l)een 
incorporated  with  a  capital  stock  of  $10,000  by  Ilenry  J. 
Berry,  Reuben  J.  White,  George  Moebs  and  others. 

The  Fu.se  E^lectric  Fire  &  Burglar  Alarm  Company  of 
Wheeling,  Mo.,  has  been  chartered  with  a  capital  stock  of 
$30,000  by  A.  E.  Lowe,  Thomas  J.  Lilly  and  W.  S.  CHerry. 

The  Bernard  Kapstein  Company  of  Boston,  Mass.,  has 
been  incorporated  by  Jo.seph  Bearson,  Edward  M.  Kapstein 
and  E.  I.  Newstadt.  The  company  is  capitalized  at  $25,000 
and  proposes  to  deal  in  electrical  supplies. 

The  Detroit  Closed  Fuse  Bushing  Company  of  Detroit, 
Mich.,  has  been  incorporated  with  a  capital  stock  of  $15,000 
by  H.  E.  Watson,  Frank  M.  Hydon  and  William  Short. 
The  company  proposes  to  manufacture  closed  bushings 
and   electrical  and  mechanical   devices. 


Trade  Publications 

Electric  Ranges. — The  Estate  Stove  Company,  Hamilton, 
Ohio,  has  recently  issued  an  illustrated  folder  on  electric 
cooking. 

Reflectors. — "Reflectors  for  Industrial  Lighting"  is 
the  title  of  a  leaflet  issued  by  the  Hubbell  Company  of 
Bridgeport,  Conn. 

Armored  Cables. — The  General  Electric  Company,  Sche- 
nectady, N.  Y.,  has  recently  sent  out  bulletin  No.  49,300 
descriptive  of  armored  cables.  Several  styles  of  armored 
cables  suitable  for  use  under  the  various  conditions  which 
are  encountered  in  connection  with  the  transmission  of 
electrical  energy  are  described. 

Oil  Plants. — The  Gilbert  &  Barker  Manufacturing  Com- 
pany of  Springfield,  Mass.,  has  recently  distributed  a  bul- 
letin on  the  Gilbert  &  Barker  process  for  burning  fuel  oil 
under  low  pressure.  The  bulletin  is  carefully  illustrated 
and  prepared,  and  also  contains  tables  showing  comparison 
of  oil  fuel  with  various  gaseous  fuels. 

Pipes. — Catalog  No.  14  descriptive  of  pipes  manufactured 
by  the  National  Tank  &  Pipe  Company  of  Portland,  Ore.,  is 
now  ready  for  distribution.  This  catalog  contains  several 
colored  views  of  pipe  lines  installed  by  this  company.  In- 
teresting tables  and  information  not  usually  found  in  cata- 
logs are  published.  This  catalog  ought  to  be  of  interest  to 
every  engineer  interested  in  wood  pipe  construction. 

Appliances. — The  Hotpoint  Electric  Heating  Company  of 
Ontario,  Cal.,  has  prepared  a  sales  help  bulletin  on  "How 
Hotpoint  Santa  Will  Bring  Profits  Down  Your  Chimney." 
The  purpose  of  this  book  is  to  give  in  concise,  handy, 
pocket-form,  complete  information  regarding  the  Hotpoint 
merchandising  plans  for  the  holidays — to  tell  what  is  being 
offered  in  merchandising;  how  it  is  being  advertised. 

Oil  Engines. — The  engineering  experiment  station  of  Iowa 
State  College,  Ames,  Iowa,  has  just  begun  the  distribution 
of  bulletin  42,  which  is  a  160-page'  study  of  oil  engines  in 
Iowa  power  plants  written  by  H.  W.  Wagner.  The  bulletin 
contains  data  taken  from  tests  of  ten  oil-engine  plants  in 
Iowa,  and  operating  costs  secured  from  many  other  stations. 
It  also  points  out  solutions  of  operating  problems  that  arise 
in  connection  with  oil  engines. 

Pole  Jacks. — The  Templeton,  Kenly  &  Company,  Ltd., 
1020  South  Central  Avenue,  Chicago,  111.,  is  distributing 
an  eight-page  broadside  descriptive  of  its  newest  patent 
jack — the  No.  318  Simplex  pole  jack — designed  especially 
for  pulling,  straightening  and  reinforcing  telephone,  trol- 
ley and  lighting  posts.  This  is  the  latest  addition  to  the 
Simplex  jack  family,  which  includes  jacks  for  railroads,  in- 
dustrial and  automobile  purposes. 

Coal-conveying  Equipment. — The  Link-Belt  Company  of 
Chicago  has  just  issued  bulletins  Nos.  288,  293  and  396, 
which  describe  and  illustrate  respectively  the  coal-conveying 
equipment  of  the  W.  H.  Grundy  Company's  power  plant 
at  Bristol,  Pa.;  the  coal  and  ash-handling  machinery  at 
the  power  plant  of  the  Victor  Talking  Machine  Company, 
Camden,  N.  J.;  and  the  water-intake  screens  at  the  Phila- 
delphia (Pa.)  Electric  Light  Company's  plant. 
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New  England 


SOUTH  BERWICK.  MM — The  Berwick 
&  Salmon  Falls  Klectric  Company  has 
petitioned  the  I'ublic  Utilities  Commission 
for  permission  to  issue  stocks  and  bonds  to 
provide  funds  to  cany  out  a  contract  with 
the  South  Berwick  Realty  Corporation  for 
the  purchase  and  development  of  a  water 
power. 

ASHLAND,  N.  H. — At  an  election  held 
recently  the  proposal  to  establish  a  mu- 
nicipal electric  plant  in  Ashland  was  car- 
ried. 

DOVER.  N.  H.— The  Twin  State  Gas  & 
Electric  Company  contemplates  extending 
its  electric  transmission  lines  to  Milton  Mills 
and   Union. 

JEFFERSON.  N.  H.— The  Bethlehem 
(N.  H.)  Electric  Light  Company  is  erect- 
ing- a  temporary  electric  transmission  line 
to  extend  its  service  to  the  town  of  Jeffer- 
son. 

MILTON,  N.  H. — rians  are  being  pre- 
pared by  the  Twin  State  Ga.s  &  Electric 
Company  of  Dover  for  the  construction  of  a 
hydroelectric  power  plant  at  Milton,  to 
cost    about    $25,000. 

BARRE,  VT. — The  Central  Power  Cor- 
poration of  Vermont,  which  is  applying  for 
a  franchise  in  Barre,  has  announced  that 
it  has  made  arrangements  with  the  On- 
tario Paper  Company  to  purchase  51)00,000 
kw.  hours  per  annum,  to  be  used  as  a  re- 
serve power  for  service  in  Barre  and 
Montpelier.  This  power  will  be  developed 
on  the  Green  River  worlc  on  which  will 
begin  at  once,  providing  the  price  of  ma- 
terials is  not  prohibitive.  Warren  Curtis, 
Jr.,  is  consulting  engineer  of  the  Ontario 
Paper  Company.  Charles  H.  Thompson  of 
Montpelier  is  general  manager  of  the  power 
company. 

PAWTUCKET,  R.  T. — Plans  are  beng 
considered  by  the  Jencks  Spinning  Com- 
pany for  the  construction  of  a  power  house, 
100   ft.    bv    100   ft.,   on   Weedon   Streei. 


Construction 

News  of  Projects,  Plans,  Puis  and  Coii- 
tracts.      .Notes  on  \Vork   IndcrWay 


Middle  Atlantic 

BUFFALO,  N.  Y. — The  school  board  has 
recommended  that  the  present  system  of 
indirect  lighting  in  the  Technical  High 
School  be  changed  so  that  more  light  may 
be    obtained. 

CANISTEO,  N.  Y. — The  Canisteo  Light  & 
Power  Company  has  api)lied  to  the  Pulilic 
Service  Commission  for  permission  to  erect 
an  electric  transmission  line  in  the  village 
of  Canisteo  and  for  approval  of  the  exercise 
of  rights  and  privileges  under  a  franchise 
granted  to  Charles  A.  Larrowe  by  the  vil- 
lage of  Canisteo  and  a  transfer  of  the  fran- 
chise to  the  company. 

COHOES.  N.  Y.— The  Cohoes  Light  & 
Power  Company,  recently  incorporated,  has 
applied  to  the  Public  Service  Commission 
for  permission  to  issue  $2,500,000  in  capital 
stock  and  $2  500,000  in  bonds,  the  proceeds 
to  be  used  to  acquire  the  property  of  the 
old  Cohoes  company  and  the  Cohoes  Gas 
Light  Company. 

CUBA,  N.  Y. — The  Cuba  Electric  Com- 
pany contemplates  extending  its  electric 
transmission  line  to  Ru=hford.  Electrical 
service  will  also  be  supplied  to  farmers  re- 
siding  along   the  proposed   line. 

ANNVILLE,  PA. — H.  E.  Millard,  it  Is 
reported,  is  ccntempl.ating  the  construction 
(i  an  electric  power  plant. 

BETHEL,  PA. — The  Blue  Mountain 
Electric  Company  has  entered  into  a  con- 
tract with  the  Edison  Electric  Illuminating 
Company  of  Lebanon  for  electrical  energy 
for  a  period  of  fifteen  years.  The  Edison 
company  will  extend  its  electric  transmis- 
sion lines  2V>  miles  from  Myerstown. 
where  connection  will  be  made  with  the 
lines  of  the  Blue  Mountain  company.  Elec- 
tricity will  be  delivered  at  13,000  volts. 
Upon  comiiletion  of  the  line  the  Blue 
Mountain  comiiaiiy  will  abandon  its  pres- 
ent plant  (operated  by  water  power)  near 
Rehrersburg. 

HAZLETON,  PA. — The  Lehigh  Coal  & 
Navigation  Comany  contemplates  the  in- 
stallation of  a  complete  electrical  equip- 
ment for  operating  its  Cranberry  mines, 
recently  acquired  from  A.  Pardee  &  Com- 
pany. 

PHILADELPHIA.  PA. — Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Washington.  D.  C,  until  Dec.  19, 
for  furnishing  at  the  navy  yard,  TMiiladel- 
phia.  Pa.,  genei-ating  sets,  rivetln.vj  and 
punching  machines.  Further  information 
may  be  obtained  upon  a)iplication  to  the 
navy  yard  named  or  the  above  bureau. 

BAYONNE,  N.  J. — The  City  Commission- 
ers have  authorized  the  extension  of  the 
ornamental  street-lighting  system  on  Broad- 
way, a  portion  of  which  was  recently  placed 
in  service.  The  commissioners  are  also 
considering  the  extension  of  the  system 
from  Broadway  to  the  canal  bridge. 

HACKENSACK,     N.     J.— The     Board    of 


Freeholders  has  granted  the  New  York 
Telephone  Company  permission  to  con- 
struct underground  conduits  and  subways 
from   Hackensack   River   to   Hoboken    Road. 

HIGHTSTOWN,  N.  J. — The  Electric 
Light  &  Power  Company  has  inaugurated  a 
24-hour  service,  effective  with  the  operation 
of  a  new  13,000-volt  transmission  line  to 
Trenton,  connecting  with  the  system  of  the 
Public  Service  Electric  Company.  The  com- 
pany plans  imi^rovements  to  the  local  sys- 
tem, including  the  Installation  of  new  trans- 
formers. 

NEWTON,  N.  J. — The  Town  Committee 
is  negotiating  with  the  Newton  Gas  & 
Electric  Company  for  an  electric  street- 
lighting  service.  An  electric-lighting  sys- 
tem will  be  installed  at  the  skating  rink 
near  West  End  Avenue. 

SECURITY,  MD— The  Hagerstown  k 
Frederick  Railway  Company  of  Frederick 
Is  planning  to  install  a  5000-kw.  generator, 
condensers,  boilers,  etc.,  at  its  power  plant 
in  Security. 

SPARROWS  POINT  MD. — The  Bethle- 
hem .Steel  Company  has  awarded  the  con- 
tract for  construction  of  new  buildines  at 
Sparrows  I'oint.  including  a  gas-driven 
engine  generating  house  and  a  gns  l)lower 
engine  house  to  th<»  Irwin  K-  Leichtnn  rir^i- 
pnny,  126  North  Twelfth  Street,  Philadel- 
phia. The  cost  of  the  work  is  estimated 
at  $900  000. 

BRISTOL  VA. — Plans  are  being  con- 
sidered by  Charles  F.  Hagan  to  develop 
water  powers  which  he  controls  to  generate 
electricity,  which  will  V)e  transmitted  to  a 
coal   mining  section. 

NORFOLK,  VA. — The  Southern  Trans- 
portation Company.  Commercial  Trust 
Building.  Philadelphia,  Pa.,  has  purchased 
n  site  on  the  eastern  branch  of  Elizabeth 
River,  on  which  it  will  erect  a  plant  for 
construction  and  repair  of  bnrees  tugs  and 
other  vessels,  to  cost  about  $200,000.  Plans 
are  being  prepared  for  erection  of 
working,  carpenter  and  machine 
steam   and   electric   plants,   etc. 

ST.M^NTON.       VA  — The       Blue 
Light    &    Power    Company    is   contemplating 
an  extension  to  its  system  in   Staiuiton. 

WASHINGTON,  D.  C. — Bids  will  be  re 
ceived  at  the  Bureau  of  Simnlies  and  ^-e- 
counts.  Navy  Department.  Washington.  D. 
C.  for  furnishing  at  the  various  n^vv 
vards  and  naval  stations  sunpire-^  ns  fol- 
irws:  Boston.  Mass.,  .Schedule  502 — thres 
engine  room  clocks,  etc.  :  Schedule  's.y, . 
one  electric  overhead  crane ;  Schedule  491 
— miscellaneous  safet'v  and  relief  valves. 
Newport,  R.  I..  Schedule  -I.Sfi — 1300  lb  sheet 
Conner:  Schedule  499 — 20.000  n  n'atinum 
iridium  wire.  Brooklyn,  N.  Y.,  Schedule  4  90 
— indicator  svstems,  etc.  Apnlieations  toi 
p-onosils  blanks  should  designate  the 
schedule  desired  by  number. 
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LANSING,  MICH. — The  Rickman  Con- 
struction Company  of  I..ansing  has  been 
awarded  the  general  contract  for  the  con- 
struction of  a  77-apartnient  building  to  be 
erected  at  the  corner  of  I^enawee  and 
T'-'wncend  streets  Contracts  for  heating, 
plumbing  and  lighting  have  not  yet  been 
awarded. 

CANTON.  OHIO. — The  Canton  Electric 
Comnany  has  been  granted  a  permit  to 
erect  a  garage  and  storehouse  at  its  plant 
at  Second  ."^tr^^t  and  Commerce  Avenue,  to 
cost    about    $30  Ono 

EAST  PALESTINE,  OHIO.— The  con- 
tract for  construction  of  power  plant  and 
pumpins  station  in  E^st  Palestine  has  been 
awarded  to  J  G  Madden  of  this  city.  W. 
C  Owens  &  Company,  1900  Euclid  Avenue, 
Cleveland,    are    engineers. 

ELYPJA,  OHIO — Preparations  are  being 
made  to  build  a  power  iilant  for  the  Elyria 
Memorial  Hospital,  to  cost  about  $5,000, 
for  which  bids  have  l)een  received.  P. 
Rissman,   Elyria    Building,   is   architect. 

LAKEWOOD.  OHIO — Bids  will  be  received 
bv  N.  C.  Cotabish,  director  of  i)ubllc  worn.^ 
of  the  citv  of  Lakewood.  City  Hall,  until 
Dec.  IS  for  lighting  the  public  streets,  alleys 
and  highways  of  the  city  for  a  period  of 
ten   and   five  years,  beginning   April    1,    l  ;i  i  . . 

LORAIN,  OHIO. — The  Lorain  County 
lOiectric  Company  has  petitioned  the  Public 
Utilities  Commission  for  authority  to  take 
over  the  property  and  franchises  of  the 
r'itizens  Gas  &  Electric  Comnany  of  I.,oraln. 
Extensive    improvements    are    contemplated 


by  the  Lorain  company.  Contracts  have 
been  awarded  for  additional  equipment  for 
the  generating  stations,  inclu<ling  a  12,000- 
hp.  turbo-generator,  new  boilers,  etc.  It  Is 
also  pro|)0.sed  to  rebuild  the  entire  street- 
lighting  system  in  Lorain.  The  cost  of  the 
jiroposed  improvements  Is  estimated  at 
about    $300,000. 

MASSILLON,  OHIO. — The  MassiUon 
Electric  &  (ias  Company  contemplates  the 
installation  of  a  new  street-lighting  .system, 
bids  for  which  will  soon  be  asked  for.  The 
comi)any  e.stimates  the  cost  of  the  mainte- 
nance of  the  proposed  system  at  $25,000 
per  year  against  $14,738  per  annum  for  the 
system  now  in  use. 

NEW  VIENNA,  OHIO. — Negotiations  are 
under  wav  between  the  Town  Council  and 
the  Dayton  (Ohio)  Power  &  Light  Com- 
pany for  the  purchase  of  the  municipal 
water  and  light  plants  in  New  Vienna.  If 
the  system  is  taken  over  the  company  will 
extend  its  transmission  line  from  Da.\  ton  to 
New  Vienna  and  establish  a  twenty-four- 
hour  service,  and  also  install  new  street 
lamps. 

REPUBLIC,  OHIO. — At  an  election  to  be 
held  Dec.  19  the  proposal  to  Issue  $10,000 
in  bonds  for  the  installation  of  a  municipal 
electric-light  plant  in  Itepublic  will  be  sub- 
mitted to  the  voters. 

TIFFIN,  OHIO.— The  Ohio  Light  &  Power 
Company  is  planning  to  erect  an  electric 
transmission  line  from  Tillin  to  Shelby,  a 
distance  of  38  miles.  Copper  wire  has  al- 
ready been  purchased  for  the  line. 

TOLEDO,  OHIO. — The  City  Council  has 
awarded  the  contract  for  furnishing  elec- 
tricity to  operate  the  high-pressure  Are 
pumping  station  at  Cherry  and  Water 
streets  to  the  Toledo  Railways  &  Light 
Company  for  a  period  of  five  years. 

PADUCAH,  KY. — The  Paducah  Light  & 
Power  Company  has  submitted  a  proposal 
to  the  City  Commission  offering  a  reduc- 
tion in  the  rate  and  .service  charges.  W. 
A  Gardner,  commissioner  of  public  prop- 
erty, who  has  charge  of  the  municipal  elec- 
tric plant,  has  recommended  that  the 
municipal  plant  be  equipped  to  i)rovide 
electrical  service  for  the  entire  city.  He 
estimates  that  the  plant  can  be  equipped  at 
a  cost  of  less  than  $30,000,  exclusive  of 
the  distributing  system. 

BERWYN,  ILL. — Bids  will  be  received 
by  the  Citv  Council  until  Jan.  2,  1917.  for 
the  installation  of  an  ornamental  street- 
lighting  system  and  also  a  street-lighting 
svslem  for  the  city  of  Berwyn,  to  cost 
about  $15,000.  For  details  see  proposal 
columns. 

CASEY,  ILL. — Bids  will  be  received  by 
H  C.  Leggett,  secretary  of  board  of  edu- 
cation, Casev,  111.,  until  Jan.  4,  for  construc- 
tion of  a  township  high  school  building. 
District  No.  2.  Separate  bids  to  be  sub- 
mitted for  heating  and  ventilating,  plumbing 
and  drainage  work  and  for  electric  wiring. 
Louis  H.  Osterhage,  Second  National  Bank 
Building,   VIncennes,    Ind.,    is   architect. 

CHICAGO.  ILL. — Plans  have  been  com- 
pleted for  the  construction  of  a  power 
house,  to  cost  about  $90,000,  for  Darling 
&  Company,  fertilizers.  Bids  for  construc- 
tion of  plant,  it  is  reported,  will  be  asked 
at  once.  C.  A.  Ailing,  4  201  South  Ashland 
Avenue,  is  president  and  general  manager. 
KINCAID.  n.L. — The  Central  Illinois 
Public  Service  Company  of  Mattoon.  it  ia 
reported,  contemplates  increasing  the  out- 
put of  its  svstem  by  10.000  kw.  New  steam 
generating  units,  it  is  understood,  will  be 
added  to  the  Harrisburg  and  Christopher 
plants.  A  6000 -hp.  generating  unit,  it  i."» 
stated,  will  be  installed  at  the  Kincald 
plant.  M.  E.  Sampsell  of  Chicago  is  presi- 
dent of  the  company. 

OTTAWA,  ILL. — The  Chicago,  Ottawa  & 
Peoria  Railway  Company  is  rebuilding  its 
electric  transmission  line  connecting  Snring 
Vallev  and  the  power  plant  of  the  Northern 
Illinois   Light   &   Traction    Company. 

SHERRARD,  ILL. — The  Sherrard  Power 
System  Company,  recently  incorporated, 
proposes  to  construct  and  oi>erate  an  elec- 
tric light  and  power  system  in  Sherrard. 
The  company  is  capitalized  at  $30^000.  D. 
W.  Bowen,  B.  Bowen  and  Joseph  Klucker 
are  interested. 

TUSCOLA,  ILL. — The  City  Council  has 
jiassed  a  resolution  providing  for  the  in- 
stallation of  an  ornamental  lighting  system 
in  the  business  district.  The  Central  Illi- 
nois Public  Service  Company  of  Mattoon 
furnishes  electrical  service  here. 

BLACK  EARTH.  WIS — The  installation 
of  an  electric  j)lant  in  Black  Earth  Is  un- 
der consideration.  William  Meislcr  is  re- 
ported   interested. 

MILWAUKEE,  WIS. — The  Line  Material 
Company  of  South  Milwaukee  has  been 
awarded  the  contract  to  sunnly  3700  lamps 
of  two  sizes  for  the  municipal  electric- 
lighting  distribution  system,  at  $21,860.  F. 
A.  Vaughan  is  engineer  in  charge  of  the 
city    lighting   system. 
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DKS  MOINKS.  IOWA.— I'lans  liav  l..ri, 
prepared  by  the  City  Council  for  tli.'  in 
stallatioii  of  an  oniainfiilal  strcft-liKlitiiiK 
systt'iii.  c'oiisistinK  of  over  1000  units,  in  llic 
downtown  distrirt.  It  i.s  expectod  to  liav.' 
the  sy.stem  installed  by  April   1,   Hi  17. 

GUINNIOI.L,  IOWA.— Hid.s  will  be  re- 
ceived by  W.  C.  Kay,  secretary  of  board  of 
education  of  the  independent  school  dis- 
trict of  (Jrinnell,  until  Dec.  2S,  for  con- 
struction of  Krade  .school  building.  Sep- 
arate bids  to  be  submitted  on  construction 
work,  heating  and  plumbinK,  and  electric 
wiriiiK.  Keinior  &  Merlin  of  Marshalltown, 
Iowa,  are  architects. 

KANSAS  CITY,  MO.— Th  ordinance  call- 
ing for  replacing  14  00  arc  lamps  with  in- 
candescent lamps  has  been  signed  bv 
Mayor  Kd wards. 

ST  LOUIS,  MO.— Contract  has  been 
awarded  by  the  Century  Klectric  C^onipan, 
for  the  construction  of  a  new  building.  I'u 
cost  about  $37,000,  to  be  u.sed  in  part 
for  manufacturing  electrical  equipment  and 
part    for   storehouse. 

NAI'OIJOON.  N.  n.— f'oiitracts,  it  is  re- 
ported, have  been  awarded  for  the  installa- 
tion of  an   electric-light   plant    in   Napoleon. 

PORTLAND,  N.  D.— The  Citv  Council 
has  authorized  an  issue  of  $2,000  in  bonds 
tor  the  installation  of  an  electric-lighting 
system. 

DELL  RAPIDS.  S.  D.— Bonds  to  the 
amount  of  $40,000  have  been  voted  for  the 
installation  of  an  electric-light  plant.  The 
plans  provide  for  the  purchase  of  the  Van 
Eps  water  power  and  dam  in   Dell   Rapids. 

ODELL,  NEB. — The  local  electric-light 
plant,  owned  by  James  Barry,  was  recentlv 
destro.\ed  by  fire. 

OMAHA,  NEB. — At  an  election  held  Dec. 
.'">  the  contract  proposed  by  the  Omaha 
Electric  Light  &  Power  Companv  for  light- 
ing the  streets  of  the  city  for  a  period  of 
five  years  was  approved  by  the  voters.  The 
new  contract  provides  for  extensive  im- 
provements to  the  street-lighting  system. 

ASHERVILLE,  KAN.— Negotiations  are 
under  way  between  local  business  men  and 
the  Concordia  (Kan.)  Electric  Light  Com- 
pany whereby  the  electric  transmission  line 
may  be  extended  from  Simpson  to  Asher- 
ville  to  supply  electrical  service  here. 

CULVER,  KAN.— The  City  Council  has 
granted  Fay  W.  Austin  a  franchise  to  in- 
stall an  electric-light  plant  and  also  has 
contracted  for  10  .street  lamps  of  1.^)0  cp. 
Mr.  Austin  proposes  to  install  one  25- 
kw.  and  one  16-kw.  generator  in  the  base- 
ment  of   B'ack's   Real   Estate   Building. 

McCRACKEN,  KAN. — The  City  Council, 
it  is  reported,  is  contemplating  securing 
electrical  energy  for  commercial  purposes 
from  some  adjoining  town. 

Southern  States 

CHARLOTTE,  N.  C. — Surveys  have  been 
made  by  the  Piedmont  &  Northern  Rail- 
way Company  of  Charlotte  for  an  extension 
from    Gastonia    to    Kings    Mountain. 

CHARLESTON,  S.  C— The  Charles  & 
Summerville  Interurban  Railway  Company 
is  repoi-ted  to  be  contemplating  the  con- 
struction of  an  electric  railway  from 
Charleston  to  Summerville,  a  distance  of  22 
miles. 

McGEHEE,  ARK.— The  City  Council  has 
authorized  the  installation  of  an  electric 
generator  and  switchboard  in  the  municipal 
electric-light  plant,    to   cost   about   $4,000. 

DUNCAN,  OKLA.— Bids,  it  is  reported, 
will  be  received  by  the  town  of  Duncan 
until  Dec.  18,  for  an  electric  generatoi'  and 
electrical  equipment  for  street-lighting 
system.     E.  W.   Mitchell  is  clerk. 

MOUNDS.  OKLA. — The  installation  of  a 
municipal  electric-light  plant  in  Mounds  is 
under  consideration. 

OKLAHOMA  CITY.  OKLA.— An  issue  ot 
$1,000,000  in  bonds  is  reported  under  con- 
sideration by  the  Southwestern  Power. 
Light  &  Railway  Company,  4  06  Security 
Building.  Oklahoma  City,  for  the  construc- 
tion of  hydroelectric  plants  on  the  Washita 
River,  beginning  at  Lindsav,  Okla.,  on 
down  to  Crusher  Station  (ai)out  five  plants). 
Energy  generated  at  these  plants  will  be 
transmitted  to  Ardmore,  Oklahoma  City, 
Shawnee  and  other  cities.  The  plans  pro- 
vide for  an  ultimate  development  of  about 
7.''), 000  hp.  W.  T.  Croslen  of  Oklahoma  City 
is  consulting  engineer. 

AUSTIN,  TEX.— A  bond  issue  of  $230,000 
has  been  authorized  for  the  construction  of 
municipal  docks  and  terminals  and  the  in- 
stallation of  electric  loading  and  unloading 
devices  upon  the  water  front ;  an  issue  of 
$100,000  IJonds  is  now  available  for  enlarg- 
ing the  municipal  waterworks  system. 

PLOYDADA,  TEX. — The  installation  of 
new  equipment  in  the  municipal  electric 
plant  is  under  consideration. 

GALVESTON.  TEX.— Bids  will  be  re- 
ceived at  the  office  of  the  supervising  archi- 


ll <i,  Tr(asui>  l)ei)artment,  Washington, 
1 ».  <■'.,  until  Jan.  4,  for  renuxleling  electric 
jiasseiiger  elevator  in  the  United  States 
post  ollice  and  custom  hous<>  in  (Jalvestoii. 
I'"()r    <letails    see    projiosal    colunms. 

orSTINE,  TIOX.— I'lans  are  being  con- 
sidered by  W.  T.  Kail  of  Comanche  for  the 
installation  of  an  electric-liglit  plant  in 
( Justine. 

IIIGGINS.  TEX, -Bonds  have  been 
authorized  for  the  installation  of  an  elec- 
tric-lighting   iind    water-works    systems. 

MA  KLIN.  TEX— I'lans  are  being  con- 
sidered by  the  City  Council  for  the  installa- 
tion of  an  electric  generator  in  connection 
with  the  waterworks  i)umping  station. 

WIOLLINGTON,  TEX.— The  plant  of  the 
Wellington  Power  &  Light  Company  has 
been  i)urchased  by  B.  F.  Godwin.  Improve- 
ments will  be  made  to  the  system. 


Pacific  States 

ABERDEEN.  WASH.— The  fire  and  light 
committee  of  the  City  Council  is  endeavor- 
ing to  secure  better  lighting  facilities  for 
the  outlying  residence  districts,  especially 
for  the  West  End  section. 

INDEX.  WASH.— The  Town  Council,  it 
IS  reported,  is  considering  the  installation 
of  a  municipal  electric-light  plant.  At 
present  electrical  service  is  furnished  by 
the  Index-Galena  Company. 

LA  GRANDE,  WASH.— The  American 
Nitrogen  Products  Companv,  Securities 
Building,  Seattle,  has  clo.sed  a  contract  with 
the  Tacoma  municipal  electric  sy.stem  for 
energy  to  operate  the  first  unit  of  its  plant, 
which  it  is  erecting  at  La  Grande,  at  a  cost 
of  about  $.o00.000.  The  company  filed  water 
rights  on  a  site  on  the  Suak-Suiattle  River, 
50  miles  north  of  Everett,  .several  vears 
ago,  and  intended  to  build  its  plant  there, 
but  pending  the  decision  of  the  Seattle 
municipal  lighting  department  as  to  the 
advisabilty  of  the  site  for  municipal  power 
purposes,  decided  not  to  wait  until  the  city 
of  Seattle  had  waived  its  claim  to  the  power 
site. 

RITZVILLE,  WASH.— The  Pacific  Power 
&  Light  Company  of  Portland,  Ore.,  has 
petitioned  the  County  Commissioners  for  a 
franchise  to  erect  and  maintain  electric 
transmission  lines  along  various  county 
roads. 

SEATTLE.  WASH.— The  Kilbourne  & 
Clark  Manufacturing  Company  of  Seattle 
hag  secured  a  contract  from  Hannevig 
Brothers  of  Norway  and  New  York  for 
equipping  170  steamships  of  its  fleet  with 
wireless  equipment.  The  contract  amounts 
to  about  $400,000  and  provides  that  all  ad- 
ditional ships  to  be  built  by  the  compan> 
during  the  next  three  years  shall  T)e 
equipped  with  these  wireless  systems.  F.  C. 
Simpson   is  manager. 

SPOK.ANE,  WASH. — Petitions  have  been 
presented  to  the  City  Council  for  extension 
to  the  new  street-lighting  system  on  Wash- 
ington Street,  from  Trent  Avenue  to  Fourth 
Avenue.  Petitions  are  also  in  circulation 
asking  for  improvements  to  the  lighting 
system  on  Post,  Howard  and  Lincoln 
Streets. 

KLAMATH  FALLS,  ORE. — Tlie  Keno 
(Ore.)  Power  Company  has  applied  to  the 
Council  for  a  franchise  to  sunply  electricity 
in  Klamath  Falls  in  competition  with  the 
California-Oregon     Power     Company. 

PORTLAND,  ORE. — The  city  of  Port- 
land will  soon  ask  for  bids  for  street-lighting 
for  a  period  of  from  one  to  five  years. 
The  present  contract  with  the  Portland 
Railway,  Light  &  Power  Company  will 
expire   Dec.    31. 

CARPENTERTA.  CAL.— The  Council  is 
considering  calling  a  special  election  to 
submit  the  pi'oposnl  to  issue  bonds  for  the 
installation  of  an  electric-lighting  system  to 
the  voters. 

DUNNTGAN,  CAL. — The  State  Railroad 
Commission  has  authorized  the  Northern 
California  Power  Comnany  of  San  Fran- 
cisco to  extend  its  electric  transmission 
line  from  College  City  to  Dunnigan  in  Yolo 
Countv.  and  to  furnish  electricity  to  all  of 
Voio  County  not  now  served  by  the  Pacific 
Gas  &  Electric  Company. 

HANFORD,  CAL.- — Bids  will  be  received 
bv  the  Board  of  Supervisors  until  .Inn.  2, 
1917,  for  the  purchase  of  a  r-O-year  fran- 
chise to  erect  and  operate  electric  trans- 
mission lines  over  the  roads  and  highways 
of  Kings  County.  E.  F.  Pickerell  is  clerk 
of  board. 

HORNBROOK,  CAL.  —  The  Northern 
(California  Power  Company,  995  Market 
Street,  San  Francisco,  is  now  building  a 
dam  across  the  Klamath  River,  near  Horn- 
brook.  The  equipment  of  the  power  plant 
will  include  two  generators  of  12,500  kw. 
each. 

SAN  DIEGO.  CAL. — The  San  Diego 
Consolidated   Gas   &   Electric   Company   has 


applied  for  a  franchise  to  extend  its  elec- 
tric transmission  lines  to  San  Juan  Capis- 
trano. 

SAN  DIEGO,  CAL.— The  San  Diego  Con- 
solidated Gas  &  Electric  Comi)any  has  peti- 
tioned the  Stale  Railroad  Commission  for 
authority  to  issue  $312,000  in  bonds  and 
$14,(iOO  in  capital  stock,  the  proceeds  to 
take  up  outstanding  indebtedness  and  to 
l)ay  for  construction  expenditures  between 
Nov.  1  and  Dec.  21,  1916.  lOxpenditures 
for  the  gas  department  are  estimated  at 
$60,000  and  for  the  electric  department 
$60,000.  The  latter  includes  $28,000  for 
the  overhead  system  from  Del  Mar  to 
Oceanside  and  part  of  the  line  to  San  Juan 
Capistrano ;  the  cost  of  the  pole  line  and 
fixtures  to  San  Luis  Key-Fall  Brook  trans- 
mission line  is  estimated  at  $24,000,  and 
improvements  to  the  municipal  street-light- 
ing system  in  San  Diego  and  Oceanside  at 
$6,500. 

SAN  FRANCISCO,  CAL.— Plans  are  be- 
ing considered  by  the  Mission  Promotion 
Association  for  a  new  lighting  system  on 
Sixteenth  Street,  between  Howard  and 
Dolores  streets. 

SAN  FRANCISCO,  CAL. — The  Northern 
California  Power  Company  has  patitioned 
the  Stale  Railroad  Commission  for  permis- 
sion to  make  use  of  a  franchise  granted 
by  Yolo  County  to  extend  its  transmission 
line  from  College  City  to  Dunnigan. 

TERRA  BELLA,  CAL. — The  contract  for 
construction  of  electric  transmission  lines, 
transformer  stations,  etc.,  for  the  Terra 
Bella  irrigation  district  has  been  awarded 
to  the  City  Electric  Supply  Company  of 
Riverside. 

TURLOCK,  CAL. — The  Tidewater  South- 
ern Railroad  Company  is  reported  to  be 
considering  an  issue  of  $600,000  in  capital 
stock,  the  proceeds  to  be  used  to  equip  its 
railroad  from  Modesto  to  Turlock  for  elec- 
trical operation  and  also  an  extension  to 
Twin  City.  J.  H.  Wallace  of  Stockton  is 
chief  engineer. 

BOISE,  IDAHO.  —  The  S.tate  Utilities 
Commission  has  granted  E.  Goodman  per- 
mission to  erect  an  electric  plant  on  the 
Fayette   River. 

BINGHAJVI,  UTAH. — The  City  Council 
has  entered  into  a  contract  with  the  Utah 
Power  &  Light  Company  of  Salt  Lake  City 
for  lighting  the  streets  of  the  city.  The 
contract  calls  for  twenty-five  lamps  of  lOOO 
cp.  and  forty  lamps  of  400  cp. 

HUNTSVILLE,  UTAH — Articles  of  in- 
corporation have  been  filed  by  the  Peteisci. 
family  of  Huntsville  with  the  county  ciein. 
for  the  purpose  of  supplying  electricity  for 
lamps  and  motors  in  Huntsville  and  ad- 
joinng  territory. 

DOUGLAS,  ARIZ. — Bids  will  be  received 
by  the  city  clerk  of  Douglas  until  Dec.  27 
for  complete  installation  of  ornamental 
lighting  system,  consisting  of  approximately 
107  cast-iron  single-lamp  standards 
mounted  with  lamps  of  400  cp.,  23,000  ft. 
No.  6  solid  lead  covered,  rubber  insulated 
cable,  8000  ft.  2-in.  conduit,  necessary  foun- 
dations, etc.  Plans  and  specifications  are 
on  file  with  the  city  clerk.  George  N.  Wood 
is   city   engineer. 

BUTTE,  MONT. — The  Great  Northern 
Railway  Company,  it  is  reported,  contem- 
plates turning  over  its  water  power  sites 
in  the  State  of  Washington,  particularly 
that  at  Lake  Chelan,  to  the  Montana  Power 
Company  of  Butte  for  development  in  con- 
nection with  its  plans  for  equipping  its 
railroad  for  electrical  operation.  The  Mon- 
tana Power  Company  furnishes  energy  for 
operating  the  400  miles  of  the  Chicago, 
Milwaukee  &  St.  Paul  Railway  Company'.s; 
electric  road  through  Montana.  The  cost 
of  developing  the  Lake  Chelan  site  is  esti- 
mated at  $2,000,000. 

LIBBY,  MONT.^ — An  auxiliary  power 
plant  of  125  hp.,  operated  by  a  crude  oil 
engine,  will  be  installed  by  the  Lrbby 
Water  W^orks  Electric  Light  &  Power  Com- 
pany, at  a  cost  of  about  $10,000.  The  new- 
unit  will  be  operated  entirely  separate  from: 
the  present  hydroelectric  plant. 

WHITE  SULPHUR  SPRINGS.  MONT. — 
The  transfer  of  the  electric  franchise  to  M. 
Hoover  of  Saco,  who  proposes  to  take  over 
the  local  plant  and  make  extensions  and 
improvements  to  the  system,  has  been  ap- 
proved by  the  City  Council. 
-  MEETEETSE,  WYO. — The  installation 
of  an  electric-lighting  system  in  Meeteetse 
is  under  consideration.  G.  A.  Reding  is 
reported    interested. 


Canada 

VANCOUVER,  B.  C — The  Legislature 
will  soon  be  asked  to  sanction  an  amend- 
ment to  the  city  charter  giving  the  city  of 
Vancouver  the  right  to  own  and  operate  an 
electric-light  and  power  plant  and  distribut- 
ing system  in  opposition  to  the   British  Coi- 
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lumbia  Klectric  FUiilway  Company  or  any 
other  public  service  cori)oration. 

OIL  SPRINGS,  ONT.— I'lans  are  V)einK 
considered  by  the  Council  for  the  installa- 
tion of  a  hydroelectric  lighting  and  i)o\ver 
distribution    system,    to   cost   about    $15,000. 

STRATH ROV,  ONT.— Extensions  to  the 
street-lighting  system  are  reported  to  have 
been  authorized  by  the  Town  Council. 

TORONTO.  ONT. — The  erection  of  sev- 
eral street  lamps  and  also  an  improved 
lighting  system  for  part  of  University 
Avenue  has  been  recommended  by  the  works 
committee. 


TORONTO.  ONT. — The  Provincial  Hydro- 
Electric  Commission,  it  is  .«tated,  will  pro- 
ceed with  actual  construction  on  the  Chip- 
pewa Canal  project  in  the  si)ring  ;  the  work 
will  be  done  by  the  commission.  An  ex- 
penditure of  about  $800,000  will  he  neces- 
sary for  the  purchase  of  motors,  excavating 
machinery,  railway  tracks,  etc.,  to  dig  a  12- 
mile  canal  tliiough  which  the  water  will 
be  taken  from  Chippewa  Creek  to  Queens- 
ton,  the  outlet  below  the  falls  where  the 
hydroelectric  plant  will  be  built.  The  cost 
of  excavating  the  canal  is  estimated  at  be- 
tween $8,000,000  and  9,000,000.  Sir  Adam 
Beck   is  chairman  of  commission. 


Miscellaneous 

PANAMA. — Bids  will  b<-  received  at  the 
office  of  the  general  purchasing  officer, 
Washington,  I).  C.,  until  Jan.  2,  1917,  for 
furnishing  crane  chain,  water  gages,  lamps. 
greas<!  cups,  electric  hair  drier,  daubers, 
ignition  cable,  etc.  Blanks  and  general 
information  relating  to  this  circular  (No. 
1107)  may  be  obtained  from  the  above 
ollice  or  the  oMice  of  the  assistant  purchas- 
ing agents.  24  State  Street,  New  York. 
N.  Y.  ;  614  Whitney-Central  Building. 
New  Orleans.  La.,  and  Fort  Mason,  San 
Francisco,   Cal. 


1.206.845.  Fikk-Alakm  .System  ;  George 
W.  Hochsprung,  Brooklyn,  N.  Y.  App. 
filed  Nov.  23,  1914.  For  giving  notice 
of  a  fire  and  locating  the  place  whence 
an  alarm  is  sent  in. 

1.206.846.  ■  Insulator;  Roy  S.  Hopkins, 
Fairmount,  W.  Va.  App.  filed  Jan.  14, 
1916  For  use  on  telei)hone  and  tele- 
graph  lines. 

1,206,8.50.  Ventilation  System  for  Stor- 
age-Battery Cells  :  Albert  S.  Hubbard, 
New  York,  N.  T.  :  App.  filed  Dec.  3, 
1914.  I'articularly  when  the  cells  are 
sealed. 

1.206.881.  Method  of  Making  Diaphragms; 
Henry  C.  Miller,  Waterford.  N.  Y.-  App. 
filed  June  2.  1913.  Any  number  of  dia- 
phragms can  be  made  exactly  alike  to 
receive  and  reproduce  the  same  sound 
qualities. 

1.206.882.  Insulating-Tube  ;  Carl  T. 
Morene,  Nixon.  Tex.  Ai)p.  filed  Aug.  21. 
1916.     New  and  useful  improvemeni.-<. 

1,206,885.  Method  of  Electrical  Edge- 
Welding  ;  Thomas  E.  Murrav,  New 
Y^ork,  N.  Y.  App.  filed  March  2.  1916. 
Of  a  structure  formed  of  metal  sheets 
or  plates. 

1,206,890.  Method  of  Electric  Spot- 
Welding  ;  Thomas  E.  Murray  and  Le  Roy 
H.  Hoffer,  of  New  York,  N.  Y.  App. 
filed  June  28,  1916.  I'roportioning  the 
electrodes,  between  which  the  iilates  are 
disposed. 

1,206,907.  Carbon-Brush  Holder  ;  John  B. 
Peters,   Toledo.   Ohio.      App.   filed  Jan.   20, 

1913.  New  and  useful   Improvements. 
1,206,911.      System    of    Radio    Communica- 
tion ;      Greenleaf     Whittier      I'ickard,     of 
Amesburg,     Mass.       App.     filed     Oct.     28, 

1914.  Comprising  a  more  efficient  trans- 
mitter. 

1,206,955.  Railway-Signalling  ;  Herbert 
A.  Wallace,  New  York,  N.  Y.  App.  filed 
March  4,  1912.  For  single  track  over 
which   traffic   moves   in   both   directions. 

1,206,963.  Electrolytic  Apparatus;  Rob- 
ert L.  Whitehead.  Perth  Amboy,  N.  J. 
App.  filed  Feb.  10,  1913.  Connections  foi 
maintaining    electric    contact. 

1,206,965.  Electrolytic  Apparatus;  Rob- 
ert L.  Whitehead.  Perth  Ambov,  N.  J. 
App.  filed  Feb.  10,  1913.  Connections 
and  arrangement  of  the  electrodes. 

1.206.987.  Dictating  Phonograph  System  ; 
Henry  P.  Clausen,  Mount  "Vernon,  N.  Y. 
App.  filed  Nov.  14,  1914.  An  arrange- 
ment of  circuits  and  apparatus  therefor, 
including  telephone  transmitters  and 
speech  recording  phonographs. 

1.206.988.  Electrical  Alarm  ;  .John  G. 
Clemens.  Buffalo,  N.  Y'.  App.  filed  June 
3,  1913.  Used  in  connection  with  alter- 
nating  electric    currents. 

1,207,016.  Circuit-Breaking  Relay;  Roy 
C.  Fryer,  Detioit,  Mich.  App.  filed  June 
7,  1915  Provides  a  non-vibrating  relay 
that  is  positive  in   its  action. 

1,207,048.  Method  of  Electrolytically 
Recovering  Metals  ;  William  A.  Hussey, 
Oakland,  Cal.  App.  filed  June  26,  1912. 
New    and    useful    Improvements. 

1,207,051.  Telephone  Repeaters  or  Re- 
lay ;  Arcy  H.  Johnson,  Pulaski,  Tenn. 
App.  filed  Feb.  12,  1916.  Employ  con- 
ductors or  ordinary  galvanized  iron  wire 
in  place  of  the  copper  lines  now  employed. 

1,207,090.  Means  for  Ventilating  Tele- 
phone Booths  ;  Eben  J.  .Stevenson.  Bos- 
ton, Mass.  App.  filed  June  14,  1915. 
Electric    fan. 

1,207,097.  Snap-Switch  for  Electric 
I\ses  ;  William  C.  Tregoning,  Cleveland, 
Ohio.  App.  filed  Oct.  26,  1914.  Spring 
pressed   actuating   member. 

1,207  099.  Indicator;  Thomas  W'.  Varley, 
New  Y'ork,  N.  Y.  App.  filed  April  28, 
1913.  Applicable  in  connection  with  rail- 
way signaling. 

1,207,126.  Speed-Indicating  Device  for 
Motor-Vehicles  ;  Ary  A.  Benson,  Seattle, 
Wash.  App.  filed  Feb.  23,  1916.  Foi 
recording  the  rate  of  speed  at  which 
a  motor  vehicle  was  traveling  at  the 
time   of   a  collision. 

l.!^07  127  Method  of  and  Apparatus  for 
Obtaining  Zinc  ;  Edward  S.  Berglund, 
Trollhattan,     Sweden.       App.     filed     Sept. 
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15,  1914.  To  reduce  the  carbon  dioxide 
and  other  oxidizing  gases  mixed  with  the 
exhausting  zinc  gases. 
1.207,150.  Automatic  Telephone  Switch- 
ing System  .  Alfred  H.  Dyson,  Montclair, 
N.  J.  App.  filed  March  8,  1915.  Con- 
trolling circuits   for  switching  apparatus. 

1.207.156.  Lamp-Socket  Fixture;  Edgar 
H.  Freeman,  Trenton,  N.  J.  App.  filed 
June  29,  1915.  Means  for  securing  the 
socket  to  the  end  of  a  supporting  fixture. 

1.207.157.  Starting  Device  for  Internal- 
Combustion  Engines  ;  Ernest  Fuchs, 
Billancourt,  France.  Ai)p.  filed  Feb.  1, 
1915.  By  means  of  an  auxiliary  electric 
motor. 

1,287,163.  Time  -  Controlled        Device; 

W'illiam  H.  Greenleaf,  Hartford,  Conn. 
App.  filed  Nov.  18,  1915.  Embodied  in  a 
secondary    clock. 


No.    1.207,351 — Electric  Fuse 

1.207.168.  Automatic  Switch  ;  Alfred  W. 
Houchin,  Greensboro,  Md.  App.  filed 
June  7,  1912.  For  automatically  closing 
the  line  circuit  across  the  armature  of  a 
dynamo. 

1.207.169.  Sparking  Device  for  Hydro- 
carbon-Engines  ;  Harry  Hovgard,  Brook- 
line,  Mass.  App.  filed  Sept.  3,  1914. 
Spark  plug  combined  with  an  induction 
coil. 

1,207,191.  Base-Ball  Signaling  and  Indi- 
cating System  ;  Samuel  L.  Madden, 
Chattanooga,  Tenn.  Ai)p.  filed  Feb.  16, 
1916.     For  use  in  baseball  parks. 

1.207.193.  Ignition  System  ;  Charles 
Thomas  Mason,  Sumter,  S.  C.  App.  filed 
April  7,  1915  In  which  the  magneto 
windings  are  energized  by  the  operation 
of  the  magneto  or  an  auxiliary  source  of 
current  or  both. 

1.207.194.  Indicator  for  Automobiles; 
Clarence  M.  Michener  and  Arthur  C. 
Baumann.  of  New  York.  N.  Y.  App. 
filed  June  25,  1915.  To  show  in  which 
direction  the  automobile  is  about  to  turn. 

1,107,197.  Ar.mature-Winding  ;  Theodor 
M.  Mueller,  Detroit,  Mich.  App.  filed 
Sept.  8,  1913.  An  improved  form  of  wind- 
ing. 

1,207,260.  Electrical  Switch;  Herbert 
A.  Yearick,  Sunbury,  Pa.  App.  filed  P'eb. 
2.    1916.      Oiierating   means    for   the   blade 


or  blades   If)  be    readily   applied    to  or   re- 
moved  from   operative   assemblage. 

1,207,261.  Process  of  Recovering  Gold. 
James  H.  Ailing,  Columbia,  Cal.  App 
filed  Oct.  18,  1910.  New  and  useful  im- 
provements. 

1,207.283.     Cleaning,  Plating.  Drying  and 
Burnishing  Machine;   Winford   L.    Ent=, 
hauser,    Winslow    Park,    Ohio.    App.    filed 
March    1,    1916.      Single    machine    for    u.se 
in  all  of  the  operations. 

1,207,287.  Storage  Battery;  Bruce  Ford, 
Philadelphia,  Pa.  App.  filed  May  IS, 
1915.  Adapted  for  use  upon  boats  oi 
ships. 

1,207,293.  Storage  Battery;  Carroll  Hoa- 
fjem.  Radnor,  Pa.  App.  filed  May  Zn, 
1915.      To  prevent  breakage. 

1,207,295.      Means   for   Controlling    Et.i!*, 
trically-Propelled       Vehicles  ;       Oscar 
Johnson,    Chicago,    111.       App.    filed    Jan. 
27,    1913.      For   making  emergency    stops. 

1.207.321.  Insulator-Support;  Charles  L. 
Peirce,  Jr..  Pittsburgh,  Pa.  App.  fileiT 
Oct.  15,  1915.  For  high-tension  trans- 
mission line  service. 

1,207,325.  Switch-Lock  ;  Ernest  K.  Post, 
Altoona,  Pa.  App.  filed  April  16.  19lr>. 
To  protect  railway  switches  accidental 
displacement. 

1,207,347.  Method  of  Obtaining  Ultra- 
violet Rays  by  Spark  Discharge  ; 
Joseph  von  Kowalski-Wierusz,  of  Fri- 
bourg,    Switzerland.      App.    filed   April    10. 

1914.  New  and  useful  improvements. 
1.207,351.       Electric    Fuse;    Frederick    N. 

Wake,  New  York,  N.  Y.    App.  file<I  March 
22,  1915.     Renewable  fuses. 
1,207,359.      Commutator  :    Michael    Autlero, 
Brooklvn,     N.     Y.       App.     filed     April     5, 

1915.  For   use   with   very   small   electric 
motors. 

1.207.381.  Method  of  Dehydrating  ani> 
Refining  Hydrocarbon-Oils  ;  Ernest  I. 
Dyer,  Oakland,  Cal.  App.  filed  March  5, 
1913.  To  increase  the  yield  of  the  lighter 
distillates  over  that  obtained  by  t'.xe 
methods  at  present  resorted  to  for  de- 
hydrating and  refining  the  hydrocarbon 
oils  without  danger  of  breaking  down 
the   lighter   fractions. 

1.207.382.  Primary  Battery;  Thomas  A. 
Edison,  Llewellvn  Park,  West  Orange, 
N.  J.  App.  filed  May  24,  1910.  Im- 
prove the  construction  of  batteries  botn 
mechanically  and  electrically. 

1,207,384.      Electric   Amplifier;    Henry    C. 

Edgerton.  Passaic,  N.   J.      App.   filed  Aufe. 

15,    1914.      Provide    an    improved    magnet 

system. 
1  207  388        Method     and    Apparatus     for 
'  Submarine   Signaling  :   Reginald   A.   Fen- 

.senden,   Brookline.   Mass.      App.   filed   Jan. 

29,   1913.      New   and   useful   ipprovements. 
1  207,395.      Brake-Lock    for   Automobiles. 

Leon     Goldmerstein,     New     York.     N.     Y. 

App.  filed  Dec.  8.  1915.     Electro-magnetic- 
ally   controlled. 
1207,419.      Receiver:    Oscar   M.    Leich   anc! 
'Alexander     C.     Reid,     Genoa.     Ill        App. 

filed    Jan.     27,    1916.    Extreme    I'^htness. 

1207,459.       Catenary    Hanger;    Henry    K. 

'  Wolfe,    Mansfield,    Ohio.      App.    filed    Nov. 

10,  1915.     For  trolley  wires. 
:  :'07,463.         Disconnecting       Device       foR 

Telephones;     Charles     H.     Alger      Alan- 

chester,    Okla.      App.    filed    Feb.    2.    1913. 

Protect  against  lighting. 
1  ''07  483      Cate.nary  Hanger;  Glenn  Henry 
'  Bolus,    Mansfield,    Ohio.      App.    filed    Nov. 

10,  1915.     For  trolley  wires. 
1  207  484      Catenary  Hanger;  Glenn  Henr> 
'  Bolus.    Mansfield,    Ohio.      App.    filed    Nov. 

10,   1915.     New  and  useful   improvements. 

1207  521.      Storage   -  Battery    Compound; 

'  Nathan    Fallek,   Denver,    Col.      App.    filed 

March  23,  1914.     Consists  of  asbestos  and 

sulfuric    acid    to    which    may    be    added    a 

small   proportion   of  sodium   silicatv'. 
1  207  565.        INDICARING      System  ;      Adolph 

ern,  Jersey  City,   N.   J.      App.  filed  March 

21,    1916.      For    cars    passing    each    other 

upon   parallel   tracks. 
1  207,603.       Electric     Switch  ;     Harry     J. 

Morey    and    Fay    A.    Brogden,    Syracuse, 

N.    Y.      App.    filed    April    21,    1913.      U.seCl 

in    lamp    sockets. 
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l,207.(il3,  Kastkninc!  ;  ( 'harlcH  Ohavcii 
CaU'sburK.  111.  App.  Hloil  April  123.  lyi... 
Ki)r  UHo  ill  fomiortliiK  I'fos.s  iiniis  to  tele- 
Ki'a|>li    polos. 

l,:i07,tlN.  ICl.KCTUK'AI.-TliKATMKNT       Al'l'A- 

UATfs  ;  Wilson  A.  Olils,  Mi'dlcal  Laltc, 
Wash.  App.  llIiMl  Auk.  IT,  lllll.  IOiut- 
Kizctl     portions     pass     acruss     tlic      iicrvi' 

•    cfnli-rs    and    tlu-    trunli    ncrvis 
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l,207,(iL'.'l.  I'oHTAHi.K        IOi.kcthk;        I^AMl"; 

Adolpli    ('.    IteoUcr,    Oaltville,    Conn.      App. 
nU'd   April    10,    IDIG.      FlashllKlil   lamp. 

l,2()7,<i.'>3.  (ATKNAKV  Hanc.hk;  William  (\ 
SlarUoy,  Manslloiil.  Ohio.  App.  Hied 
Si-i)t.  22.  l!)l."i.  To  wires  or  (•al>lcs  that 
arc   su.'-'pc'iidi'd    in   suhslani  iall.v    hoiizontal 


ill! 
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l,207,6(iO.  Automatic  Sakkty-Stoi'  kor 
1.,i.'MI':-ShaI''T8  ;  (Caswell  D.  Sweet,  Reu- 
wood  ('il>',  C'al.  Api).  filed  .June  fi,  lan. 
To  ovorcome  momeiituin  of  line-shafts. 

l,207,r)!)l.  MktUOI)  of  I'HOUUCINfJ  Guandu- 
i.Ait  ("AitnoN  I<"uoM  (Jas  Ukkiis)';  ;  Itohert 
I).  I 'ike,  San  l<'rancisco,  ('al.  App.  filed 
April  1,  lilUi.  New  ami  useful  imi)rove- 
rii.-nl.s. 


I 


1,201.720.  t'UtC'UlT  AltUANC.K.MKNT         Folt 

WlKM.FSS        TltANSMlTTl'.ltS  ;        lO^heft         VOIl 

l^epel.  Meiiin-Wilinersdorf,  (lermany. 
App.  tiled  Kel).  11,  1  i)  1  1  ;  issued  Nov.  U. 
l!tlt!.  A  tone-eireuit  for  direet-euriont 
are  or  sparl<  Iransmitters,  in  wliieh  the 
radio  freipu'iiej  eondenser  is  sul)divi<led, 
Aeross  one  seetion  of  tlie  seriall.v  divided 
eondenser  is  eonnei'ti'd  a  lar^e  induct- 
ance, of  such  value  that  the  fretiueiicy 
of  the  local  circuit  thus  formed  cor- 
respond to  a  musical  tone.  The  effect  is 
to  radiate  tonall.v  modified  groups  of 
sustained  waves  without  use  of  a  chopper 
or    interrupting   device. 

1,201.7  IS.  Wavk-Mi.:tiok  ;  Burr  V.  Dietz. 
Sliiif-veiiaiuls.  N.  Y.  App.  filed  Nov.  19. 
litll;  issued  Nov.  II,  11)10.  An  auto- 
matic wavemeter  in  which  a  condenser 
is  associated  with  thre(>  inductance  coils. 
The  coils  have  subdivisions  cori'espond- 
iiig  to  units,  tens  and  hundreds  of  me- 
ters of  wavelength  ;  the  resonance  volt- 
age set  up  operates  an  indicating  inecli- 
anism  from  which  the  wavelength  may  be 
read   directly. 

1.20.'),.'!i>,'i.  MKTHon  and  Apparatus  for 
WiRKi.Kss  Tklkphony  ;  John  1'.  Mc- 
carty. Oalvland,  Cal.,  and  Kendall  Doug- 
las, Sa-n  Francisco,  Cal.  App.  filed 
March  tJ.  1912;  renewed  Sept.  30,  l!)lt!  ; 
issued  Nov.  21,  1916.  Wiieless  telephone 
transmitter  in  which  a  microphone 
shunts  the  oscillation  transformer  sec- 
ondary from  antenna  to  ground.  When 
talking  is  not  being  done,  little  or  no 
wave  energy  is  radiated  :  when  speech 
begins,  waves  are  radiated  with  their 
rale  of  emission,  energy  and  form  di- 
rectly corresponding  to  the  pitcli,  force 
and  "quality  of  the  sounds. 


Fig. 


Hall's    Set    Relay 


1,205,469.  Apparatus  for  Space  Trans- 
mission OF  Energy  ;  Frederick  H.  Mil- 
lener,  Omaha,  Neb.  App.  filed  April  10, 
1911  ;  issued  Nov.  21.  1916.  A  wireless 
telephone  outfit  of  the  arc  type,  in  which 
modulation  of  emitted  waves  is  secured 
by  the  use  of  a  plurality  of  microphones 
a.ssociated  with  transformers  whose  sec- 
ondaries are  in  parallel  and  form  part 
of  the  closed  oscillation  circuit.  The  arc 
proper  has  one  rotating  electrode  dipping 
into  an  electrolyte  which  is  dissociated 
electrolytically  to  provide  a  hydrogen 
atinosphere. 

1,20.5,530.  Method  of  and  Means  for 
Translating  Sounds  ;  Ray  E.  Hall,  Port- 
land, Ore.  App.  filed  April  16.  1914, 
renewed  April  20.  1916;  issued  Nov.  21, 
1916.  A  relay  for  recording  wii'eless 
signals,  in  which  the  sound  impulses 
from  a  telephone  receiver  are  applied  to 
the  base  of  a  liquid  or  gaseous  jet  and 
result  in  a  diametric  sjjreading  of  the 
jet's  end.  This  spreading  operates  a 
contact  by  moving  a  perforated  vane 
which  is  not  ordinarily  affected  by  the 
jet.  and  so  energizes  a  relay,  recorder 
or  sounder. 

1,206.352.  Apparatus  for  Wireless  Trans- 
mission OF  Energy  ;  Frederick  H.  Mil- 
lener,  Omaha,  Neb.  App.  fileed  April 
29,  1911  ;  issued  Nov.  28,  1916.  A  group 
of  series  oscillation  arcs  for  radio  tele- 
phony. The  positive  electrodes  are  cop-' 
per.  of  hemispherical  shape,  and  water- 
cooled.  The  arc  burns  in  air  on  the  in- 
ternal hemispherical  surface.  It  is  con- 
tended by  the  patentee  that  this  con- 
struction prevents  hissing  of  the  arc  and 
consequently  improves  the  quality  ol 
speech    transmission.      Modulation    is    se- 
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Notes  and  Comments  on  United  States 
Patents  on  Radio  Signaling  and  allied 
topics  issued  during  November,  1916. 


cured  by  use  of  the  microphone  and 
transformer  combination  claimed  in  pat- 
ent No.  1,205,429,  described  above. 
1,206.353.  Antenna  and  Support  There- 
for FOR  Use  in  Wireless  Telegraph  or 
Telephone  Systems  ;  Frederick  H.  Mil- 
lener,  Omaha,  Neb.  App.  filed  Jan.  19, 
1912;  issued  Nov.  28,  1916.  Umbrella- 
like aerial  structure  in  which  a  number 
of  harp  sections  are  guyed  out  along 
conical  elements  from  a  single  tower. 
Each  harp  is  built  by  stringing  a  single 
wire  back  and  forth  between  two  stretch- 
ers, leaving  the  wire  free  to  slide  for  the 
purpose  of  preventing  severe  stresses 
from  sleet  and  the  like.  Shows  means 
of  using  railway  sections  as  a  counter- 
lioise  ground  of  variable  capacity. 
1,206,643.  Controlling  Alternating  Cur- 
rents ;  Ernest  F.  W.  Alexanderson, 
Schenectady,  N.  Y.  App.  filed  Dec.  7, 
1912;  issued  Nov.  28,  1916.  A  magnetic 
amplifiei',  particularly  for  use  in  radio 
si.gnaling,  in  which  the  applied  radio  fre- 
(luency  current  is  varied  in  amount  a>. 
cording  to  tlie  modulations  of  a  smaller 
lurrent  acting  to  change  the  magnetiza- 
tion of  a  pair  of  impedance  coils.  The 
secondaries  of  these  double-wound  im- 
pedances are  opposed  with  respect  to  the 
radio  frequency  source,  so  that  no  radio 
frequency  current  is  induced  in  the  con- 
trol   circuit. 

Discussion 
Only  eight  patents  of  particular  interest 
to  radio  engineers  were  issued  by  the  U.  S. 
Patent  Office  during  the  month  of  Novem- 
ber, in  contrast  to  fourteen  for  October 
and  twelve  for  September.  In  the  twenty- 
two  weeks  since  July  4  (the  first  issue 
date  in  that  month),  there  have  been  issued 
fifty-four  patents  on  radio  signalling  and 
allied  topics,  and  all  of  these  have  been 
digested  in  the  Electrical  World's  engi- 
neering issues  which  appear  on  the  third 
Saturday   of  each  month. 

Among  the  November  patents,  reviewed 
above,  two  are  of  particular  interest.  Both 
are.  in  a  general  sense,  directed  toward 
amplifying  operations ;  but  one  is  used  at 
the  receiving  station  and  the  other  at  tlie 
sender.  The  Hall  relay  is  used  to  record 
incoming  messages,  while  the  Alexanderson 
magnetic  amplifier  is  utilized  for  impress- 
ing signal  sounds  upon  a  radio  frequency 
current    at    the    transmitter. 

Fig.  1  is  reproduced  from  the  specifica- 
tion of  patent  No.  1,205,530,  of  Ray  E.  Hall, 
and  shows  the  details  of  the  mechanism 
which  he  proposes  to  use  for  producing  a 
permanent  record  of  incoming  wireless 
messages.  '  The  device  is  puiely  a  relay, 
and  the  figure  shows  none  of  the  usual 
radio  receiving  apparatus  with  the  excep- 
tion of  the  telephone  receiver  14,  which 
comprises  the  diaphragm  15  and  magnet 
16.  This  receiver,  as  shown,  is  mounted 
upon  the  side  of  a  cylindrical  chamber  3 
along  the  axis  of  which  there  flows  a  fluid 
jet  T,  of  either  gaseous  or  liciuid  form, 
which  is  supplied  under  pressure  from  the 
orifice  17  in  the  jet-nozzle  1.  A  concen- 
trating sound  passage  or  funnel  13  con- 
nects the  diaphragm  chamber  of  the  tele- 
phone with  the  jet  container,  and  has  its 
small  opening  very  close  to  the  base  of  the 
jet  itself. 

At  the  end  of  the  chamber  3  distant 
from  the  nozzle  1  there  is  supported  a  piv- 
oted vane  8  having  a  circular  perforation 
2'  in  its  center.  This  is  free  to  move 
about  the  axis  7  ;  its  outer  end  is  arranged 
to  contact  with  the  point  9  whenever  the 
spring  6'  is  allowed  to  act,  and  thus  the 
circuit  including  the  wire  10,  relay  12  and 
battery  11  may  be  closed. 

In  ordinary  operation,  when  no  signals 
are  being  received  the  jet  takes  the  form  of 
a  solid  stream  and  passes  through  the  hole 
8'  in  the  vane  8.  Thus  the  spring  is  en- 
abled  to   close   the   circuit   by   bringing   the 


two  contacts  together.  When  signals  are 
picked  ui)  by  tlie  wireless  i-eceiver,  how- 
ever, sound  waves  are  given  off  by  the 
telephone  and  projected  against  the  base 
of  the  jet  as  indicated.  These  compres- 
sions and  rarefactions  usually  tend  to 
bleak  up  the  jet,  and  give  it  the  expanded 
form  stiown  in  the  figure.  Us  velocity 
therefore  causes  it  to  move  the  vane 
against  the  spring  and  to  open  the  circuit. 
Thus  for  each  dot  and  dash  reiiioduced  as 
sound  waves  by  the  telephone  .14,  the  cir- 
cuit 10  is  opened  for  a  corresponding  short 
or  long  i)eriod  of  time.  Obviously  the  ac- 
tions of  the  circuit  may  be  Inverted  through 
a  back  contact  relay  and  used  to  control 
a  JVlorse  recorder  of  the  ordinary  type. 
Under  some  conditions,  the  patentee  points 
out,  the  jet  may  act  oppositely  ;  that  is, 
when  signals  are  received  the  stream  may 
take  the  confined  form  and  permit  the  cir- 
cuit to  close,  the  normal  condition  being 
as  shown  in  Fig.  1  with  the  circuit  held 
open.  In  such  instances  a  front-contact 
relay  is  used,  or  the  contact  current  itself 
applied  to  the  recorder  or  register. 

K.  F.  W.  Alexanderson's  patent  No. 
1.206,643  contains  as  a  part  of  its  drawings 
the  diagram  which  is  reproduced  as  Fig.  2. 
Here  a  radio  frequency  alternator  6  is 
connected  to  the  primary  15  of  an  oscilla- 
tion transformer,  through  a  suitable  con- 
denser and  the  windings  8  and  9  of  two  re- 
actance coils.  A  second  condenser  is  shunted 
acioss  the  said  primary,  and  an  antenna 
circuit   17    is   inductively   coupled   as   shown. 

Additional  windings  10  and  11  are  placed 
upon  the  two  reactances,  and  are  con- 
nected serially  with  a  telephone  transmitter 
16  and  a  battery  12.  It  will  be  noted  that 
the  coils  10  and  11  are  serially  connected 
in  the  opposite  sense,  with  respeci  !■>  tlif> 
radio  frequency  current,  from  coils  8 
and  9.  The  result  of  this  is  that  the  radio 
frequency  electromotive  forces  generated 
in  the  two  transformer-reactances  are  op- 
posed and  neutralize  each  other's  effects  in 
the  microphone  circuit. 

The  power  applied  to  the  aerial  system 
by  the  main  lines,  as  at  14,  is  of  course  de- 
termined by  the  value  of  the  impedance 
coils  8  and  9.  By  suitably  proportioning 
the  various  parts  and  by  choosing  a  proper 
value  for  the  battery  current  through  the 
control  windings  10  and  11.  the  magnetiza- 
tion of  the  cores  in  the  reactances  may  be 
largely  altered  in  a  manner  depending 
solely  upon  the  current  variations  in  the 
microphone  circuit.  These  chages  in  mag- 
netization or  magnetic  density  produce  cor- 
responding changes  in  the  reluctance  of  the 
reactances'  magnetic  circuits,  and  there- 
fore in  the  impedance  of  the  coils  them- 
selves. Thus  the  voltage  applied  to  the 
sending  condenser  at  14  may  be  varied 
by  and  in  accordance  with  the  vocal  vi- 
brations applied   to   the  microphone   16. 

Numerous  minor  alterations  of  the  plan 
may-  be   resorted   to   in  applying  it  to  vari- 


Fig.    2 — Alexanderson's    Magnetic    Amplifier 

ous  special  conditions.  For  small  powered 
wireless  telephone  transmitters  the  exact 
airangement  shown  in  Fig.  2  may  be  util- 
ized ;  where  it  is  desired  to  control  greater 
amounts  of  radio  frequency  power  the 
speech-current  from  the  microphone  may 
be  amplified  by  a  vacuum-relay  system 
before  it  reaches  the  windings  10,  11.  For 
sustained  wave  radiotelegraph.v  a  musical 
tone  may  be  impressed  upon  the  radiated 
waves  by  substituting  an  alternating-cur- 
rent generator  of  say  500  or  1000  cycles 
in  place  of  the  microphone  and  battery. 
There  is  .no  reason  requiring  physical  sep- 
aration of  the  two  reactance  coils,  and  for 
mechanical  convenience  and  economy  it  is 
often  desirable  to  build  both  as  a  single 
structure  having  a  divided  magnetic  path. 
Some  interesting  experiments  with  an  am- 
plifier of  thi-s  general  type,  in  which  about 
75  kw.  of  radio  frequency  power  at  50.000 
cycles  was  modulated  by  speech  waves, 
were  described  in  the  April,  1916.  issue 
of  the  Proceedings  of  the  Institute  of 
Radio  Engineers. 
Dec.    10,   1916. 
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Getting  the  Business  Man's  Viewpoint 

WITH  the  development  of  the  commercial  side  of 
the  electrical  industry  has  come  a  literature  and 
a  forum  for  the  discussion  of  our  common  prob- 
lems. Papers  and  discussions  together  form  a  back- 
ground for  the  practice  of  to-morrow  which  bids  fair 
to  have  as  great  an  influence  in  the  development  of  the 
industry  as  the  similar  exchange  of  experience  has 
proved  on  the  scientific  and  engineering  sides  of  the 
industry.  Out  of  the  commercial  development,  however, 
there  are  yet  to  come  definite  principles  of  procedure. 
The  commercial  activities  of  the  industry  tend  to  be 
expressed  in  enthusiastic  meetings  of  detail  situations. 
Just  now,  for  instance,  the  electric  range  is  in  the  fore- 
ground and  the  commercial  discussions  are  centering 
around  the  many  and  important  problems  of  selling 
electric  ranges.  We  need  this  type  of  interchange  of 
experience  but  we  need  also  a  consideration  of  the  re- 
lation of  each  of  these  questions  to  the  fundamental 
questions  of  business  policy.  In  our  commercial  discus- 
sions we  tend  to  go  to  extremes  in  the  interchange  of 
detailed  merchandising  experience.  We  ought  also  to 
discuss  and  weigh  the  relative  importance  of  certain 
subjects.  The  range,  the  electric  vehicle,  industrial 
power  sales,  the  sale  of  power  to  electric  street  rail- 
ways, the  development  of  electro-metallurgical  processes 
and  the  sale  of  electrical  energy  for  them,  all  are  now 
live  topics.  They  need  to  be  considered  together.  Not 
enough  discussion  as  to  their  relative  importance  is  pre- 
sented. As  the  Electrical  World  sees  it,  this  is  be- 
cause the  selling  problems  are  not  being  discussed  by 
men  actually  responsible  for  profits,  but  by  specialists 
who  are  responsible  for  sales.  There  is  a  difference  be- 
tween the  viewpoint  of  the  man  who  has  to  meet  a 
payroll  every  week  and  the  man  who  is  handling  only 
the  selling  end  of  the  business.  The  commercial  prob- 
lems of  the  industry  need  more  discussion  from  the 
viewpoint  of  the  men  at  the  head  of  the  business.  In- 
terchange of  merchandising  experience  is  important  and 
essential  but  a  balanced  viewpoint  on  the  commercial 
side  of  the  industry  comes  only  when  the  related  detail 
sales  plans  are  discussed  and  their  relative  importance 
weighed. 

Heating  Houses  by  Electricity 

THERE  is  no  denying  that  electricity  for  any  pur- 
pose, but  especially  for  house  heating,  is  ideal. 
A  chimneyless  city  is  a  consummation  devoutly  to 
be  wished,  but  alas,  we  fear  never  to  be  realized  except 
in  sunny  climes  where  winter  is  unknown  and  where 
the  inhabitants  are  as  anxious  to  rid  themselves  of  heat 


as  we  are  to  get  it.  Taken  by  and  large,  coal  at  $10 
a  ton  is  a  cheaper  source  of  heat  than  electricity  at 
$10  a  kilowatt  year,  and  it  is  well  for  central  station 
managers  to  face  the  fact.  In  some  sections  of  the 
country  where  water  power  in  sufficient  quantity  is 
available,  in  the  absence  of  a  better  market,  there  has 
been  a  tendency  to  indulge  in  the  hope  of  obtaining  the 
money  which  usually  goes  to  the  coal  man.  So  long  as 
this  is  confined  to  supplanting  other  forms  of  stoves  by 
electric  ranges  for  cooking  purposes,  the  movement  is 
reasonably  sure  of  success;  but  beyond  that  it  is  doomed 
to  failure.  There  have  been  a  few  special  cases  of 
electric  heating  such  as  at  Rupert,  Idaho,  where  the 
government  supplies  the  school  houses  with  energy  from 
the  reclamation  service  generating  stations  which  other- 
wise would  be  idle  during  the  winter.  But  one  swallow 
does  not  make  a  summer;  if  there  have  been  successful 
installations  in  Idaho  with  government  help  there  have 
been  failures  there  also,  as  witness  Twin  Falls.  A  wide 
field  exists  for  portable  electric  heaters  which  are  used 
intermittently  when  severe  cold  does  not  obtain  and  for 
removing  chill  from  the  atmosphere  of  rooms;  but  ex- 
cept in  rare  cases  there  is  no  field  for  a  system  of  elec- 
tric house  heating  to  replace  the  standard  forms  now  in 
use  employing  coal,  with  coal  at  present  prices. 


National  Action  on  National  Problems 

ELECTRICAL  manufacturers  believe  that  the  Webb 
bill  unclouded  by  amendments  should  pass  the  Senate 
in  this  session  of  the  Congress.  In  its  present  form  it 
permits  combinatiohs  of  competitive  manufacturers  for 
the  promotion  of  foreign  trade.  The  effect  of  the  Webb 
bill  is  psychological  quite  as  much  as  legal.  Our  repre- 
sentatives at  Washington  quite  properly  are  considering 
its  terminology  and  provisions  from  the  legal  viewpoint. 
As  a  federal  statute  it  should  not  conflict  with  other  stat- 
utes, such  as  the  Sherman  law,  now  forming  a  part  of 
our  federal  commercial  law.  Stripped  of  words,  however, 
the  bill  means  that  American  manufacturers  of  electrical 
machinery  and  supplies  may  go  ahead  in  any  plan  to  meet 
foreign  competition  in  foreign  fields  without  the  uncer- 
tainty that  now  marks  any  combination  of  effort  under 
the  Sherman  law.  At  present,  figuratively,  a  lawyer  must 
be  on  hand  at  any  conference  between  competitors  in  or- 
der that  they  may  not  be  liable  under  the  Sherman  law 
restricting  combinations  in  restraint  of  trade.  The 
need  of  the  Webb  bill  as  one  piece  of  directive  legisla- 
tion and  its  importance  to  electrical  manufacturers  is 
the  more  evident  when  conditions  in  the  electrical  in- 
dustry abroad  are  realized.  Important  as  are  inter- 
state industrial  problems,  more  important  still  are  the 
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international  industrial  problems  growing  out  of  the 
war  and  in  which  thi.s  nation  as  a  whole  mu.st  act  as  a 
whole. 


Making  It  Easier  to  Buy  Electric  Vehicles 

IT  is  too  hard  to  buy  electric  cars  in  most  localities. 
Consider  the  predicament  of  the  buyer  of  a  pleasure 
car  who  has  made  up  his  mind  that  for  the  average 
uses  to  which  he  and  his  family  can  put  a  car  in  a 
suburban  town  an  electric  is  most  desirable  to  buy. 
The  general  advantages  have  been  listed  often  enough. 
Accept  them  as  facts,  and  they  may  be  so  accepted,  and 
take  the  next  step.  He  decides  on  a  car.  The  first 
cost  is  high  though  not  higher  than  an  inclosed  gas 
car  for  the  same  luxurious  riding.  But  discount  the 
price  barrier  because  cars  are  being  sold  in  some  quan- 
tity, and  volume  is  a  factor  in  price.  We  will  get  a 
better  price  when  we  get  a  bigger  market.  That  is  the 
manufacturer's  problem  and  he  is  working  at  it.  Then 
the  question  comes  to  the  buyer:  How  shall  he  get  the 
battery  charged?  In  relatively  few  cities  an  electric 
garage  gives  him  the  answer.  For  a  nominal  sum  by 
the  month  he  can  have  his  car  receive  expert  care.  A 
few  central  stations  have  taken  initiative  in  this  direc- 
tion and  individual  experiences  indicate  that  the  ex- 
perience is  a  profitable  one.  But  in  the  average  com- 
munity the  problem  of  how  to  get  direct  current  for 
charging  his  electric  car  from  alternating  current  is 
strictly  up  to  the  buyer.  He  must  buy  a  car,  then 
he  must  buy  a  charging  outfit. 

There  is  a  new  interest  in  the  electric  vehicle  for 
both  pleasure  and  commercial  cars.  Difficulty  in  charg- 
ing seems  to  be  a  sticking  point  in  the  marketing  of 
the  electric  in  the  average  community  to-day.  The 
Electrical  World  reiterates  its  belief  that  the  elec- 
tric car  to-day  has  a  field  of  usefulness  that  is  only 
dimly  recognized.  It  believes  after  considering  all  the 
factors  involved,  that  the  central  station  must  realize 
as  never  before  its  responsibility  as  a  seller  of  electric 
current.  The  problem  is  not  hard.  Apparatus  exists 
both  in  rectifiers  and  in  small  motor-generator  sets  to 
meet  the  conditions.  But  a  more  intelligent  and  more 
widespread  knowledge  of  just  how  to  put  the  apparatus 
at  work  in  the  average  buyer's  garage  is  essential. 
Some  central  stations  are  prepared  with  that  informa- 
tion but  they  are  few  indeed.  Let  us  concentrate  on 
this  problem  of  the  buyer  of  the  car.  Start  with  al- 
ternating current  convenient  at  his  door.  How  shall 
he  transform  it  to  direct  current,  what  apparatus  shall 
he  buy  and  what  will  it  cost?  Does  the  central  station 
sell  outright,  on  part  time  or  rent  the  apparatus?  If 
he  buys  it  from  a  manufacturer  other  than  the  maker 
of  the  car,  who  guarantees  it?  What  rate  does  he  pay 
by  the  month  for  current?  Who  can  tell  him  how  best 
to  charge  his  car?  These  are  only  a  few  questions  to 
which  an  actual  buyer  has  had  difficulty  in  finding  an- 
swers. Every  central  station  ought  to  have  the  answer. 
There  are  only  a  handful  that  have  looked  at  the  ques- 
tion of  charging  the  electric  vehicle  from  the  buyer's 
point  of  view. 


Interference  Between  Electric  Circuits 

WITH  the  inevitable  increase  in  electric  supply, 
railway,  telephone  and  telegraph  networks,  the 
disease  of  inductive  interference  is  more  and  more 
aggravated.  Aside  from  the  work  done  by  the  com- 
mittee of  engineers  appointed  by  the  California  Rail- 
road Commission  very  little  that  is  constructive  has 
materialized.  Engineers  of  transmission  companies 
and  of  telephone  companies  occasionally  take  a  fling 
at  each  other,  but  their  work  being  in  the  main  de- 
structive comes  to  naught.  Various  panaceas  have  been 
offered,  such  as  separating  the  lines,  transposing  the 
circuits,  placing  them  underground,  etc.,  one  side  seek- 
ing to  place  the  whole  burden  of  effecting  a  cure  on 
the  opposite  side.  Now  nothing  short  of  active  co- 
operation between  telegraph  and  electric  supply  engi- 
neers will  avail.  It  is  futile  to  talk  of  complete  separa- 
tion of  the  two  types  of  circuit,  when  increasing  densi- 
ties of  population  and  simultaneous  demands  for  both 
electric  communication  and  power  involve  interspersed 
networks  of  both  sets  of  wires.  Nor  is  it  possible  to 
say  off-hand  that  all  communication  wires  or  that  all 
the  power  wires  shall  be  placed  underground.  Apart 
from  the  question  of  expense,  it  may  not  be  feasible  in 
some  instances  to  operate  either  or  both  systems  under- 
ground. Where  a  telephone  system  has  been  properly 
installed  in  a  district,  and  the  district  has  then  been 
invaded  by  a  power  system  in  such  a  manner  that  the 
telephone  service  has  been  interfered  with,  damages 
have  occasionally  been  awarded  to  the  telephone  from 
the  power  systems  by  the  courts,  but  it  is  manifest  that 
judicial  settlements  of  such  vexed  questions  can  only 
serve  as  local  palliatives  to  a  widespread  electro-social 
disease.  The  telephone  companies  may  be  honestly  en- 
deavoring to  keep  out  of  trouble,  and  the  power  com- 
panies may  be  honestly  endeavoring  to  avoid  making 
themselves  opprobrious,  and  yet  the  co-extensiveness 
of  both  sets  of  lines  may  cause  the  telegraph  and  tele- 
phone service  to  suffer. 

The  only  way  to  deal  with  the  situation  comprehen- 
sively in  the  future  is  to  insist  on  co-operation,  and  to 
get  off  the  ground.  Any  electrical  circuit,  be  it  for 
telephonic,  telegraphic  or  power  transmission,  which 
employs  the  ground  as  a  permanent  return  renders  im- 
munity from  interference  almost  impossible.  The  co- 
operation must  be  carried  out  both  technically  and 
administratively.  Not  only  must  the  engineers  of  the 
power  and  communication  systems  work  together  un- 
derstandingly  for  the  mutual  benefit  of  their  sub- 
scribers, but  the  managements  must  also  work  together 
under  the  advice  of  their  engineers  to  make  such  dis- 
positions and  accommodations  as  may  be  economically 
and  mutually  advantageous  for  minimizing  interference. 
An  intelligent  insight  into  the  technical  nature  of 
telephone  and  telegraph  interference,  combined  with 
business  foresight  and  reasonableness,  will  ordinarily 
suffice  to  prevent  disturbance  and  avoid  litigation.  In 
most  instances,  litigation  is  only  a  confession  of  either 
misunderstanding  or  unforbearance  on  at  least  one 
side. 
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Oil  Switch  Design  and  Rating 

TO  what  extent  do  the  limitations  in  rupturing 
capacity  of  available  circuit-breaking  devices  con- 
trol the  size  of  generating  and  substations,  the  practice 
in  paralleling  stations  and  the  economical  use  of  con- 
ducting material  in  transmission  lines  and  underground 
cables  through  parallel  and  interchange  connections? 
The  modern  practice  is  to  design  alternating-current 
generators  and  other  apparatus  with  high  reactances 
to  limit  the  possible  current  in  buses  and  feeders.  In 
plant  design  and  system  operation  of  to-day  concessions 
are  frankly  made  to  meet  the  known  or  estimated  lim- 
its in  ability  of  oil-circuit  breakers  to  interrupt  cur- 
rents accompanying  break-down  or  short-circuits.  On 
the  typical  large  systems  these  currents  are  measured 
in  tens  of  thousands  of  amperes. 

The  meeting  of  the  American  Institute  of  Electrical 
Engineers,  held  in  Boston  Dec.  8,  was  devoted  to  a 
consideration  of  questions  affecting  a  rational  rating 
of  the  rupturing  capacity  of  oil-circuit  breakers.  Ap- 
parently little  stands  in  the  way  of  a  general  agree- 
ment that  the  duty  assumed  by  (or  imposed  on)  the 
switch  is  measured  by  the  highest  current  flowing  after 
the  contacts  part,  taken  in  connection  with  the  operat- 
ing voltage  of  the  system.  On  account  of  the  tran- 
sient nature  of  currents  involved,  and  because  three- 
phase  systems  are  usually  considered,  with  probability 
of  unbalance,  there  may  be  some  difficulty  for  a  Stand- 
ards Committee  over  the  exact  wording  of  a  rating 
clause.  The  real  difference  of  opinion  will  be  over  the 
criteria  for  satisfactory  rupturing  performance.  A 
circuit  m.ay  be  ruptured  and  the  system  as  a  whole 
saved  from  extensive  damage,  shut-down  and  loss  of 
prestige,  but  at  the  expense  of  a  completely  wrecked 
switch,  a  station  messed  with  oil,  and  a  demoralized  op- 
erating crew.  Between  the  current  causing  such  self- 
destruction  and  the  current  interrupted  without  any 
external  or  internal  evidence  of  distress  a  fair  rating 
for  the  breaker  must  be  selected. 

Worth-while  tests  for  extreme  duty  can  be  made  only 
on  large  systems  in  regular  operation,  and  much  credit 
is  due  those  having  the  foresight  and  courage  to  offer 
their  plants  for  such  tests.  Such  tests  cannot 
be  frequently  made  and  at  best  fall  short  of  the  sever- 
est conditions,  since  Sundays,  holidays  or  the  small 
hours  of  the  night  are  usually  selected.  Even  the  most 
courageous  would  not  select  the  hour  of  winter  peak 
to    throw    a    short-circuit    deliberately    on    a    system. 


Though  the  switch  designers  have  intimated  that  cost 
and  needed  space  are  the  only  bar  to  supplying  oil 
breakers  to  meet  the  demands  of  any  conceivable  service 
without  throwing  oil  or  otherwise  showing  distress,  we 
are  disposed  to  question  the  ability  to  do  this  until  such 
times  as  oil-circuit  breaker  design  becomes  based  on 
exact  data.  Though  many  ingenious  testing  and  re- 
cording devices  have  been  applied,  little  is  really  known 
of  what  actually  goes  on  electrically,  thermally,  chem- 
ically and  mechanically  around  the  submerged  contacts 
during  the  two  or  three  cycles  between  contact  parting 
and  current  interruption.  A  sound  working  theory  of 
"how  a  breaker  breaks"  is  much  needed  and  is  the  next 
logical  step  in  advancing  the  art  of  oil-circuit  breaker 
design. 


Standardization  of  Control  Connections 

OUR  weekly  digest  opens  in  this  issue  with  a  ref- 
erence to  a  plea  for  standardization  of  a  certain 
kind,  by  Charles  C.  Garrard,  as  recently  published  in 
The  Electrician.  The  article  points  out  the  great  con- 
venience and  simplification  capable  of  being  introduced 
into  three-phase  switchboard  operation,  by  marking  the 
three  individual  phases  throughout,  in  distinctive  colors. 
Red,  white  and  blue  are  the  colors  advocated,  and  there 
should  be  no  objection  from  the  entente;  but  red,  yellow 
and  blue,  are  also  recognized  as  suitable.  This  practice 
in  central  stations  is  fairly  common  throughout  the 
world,  and  has  very  distinct  advantages.  The  article 
recommends  its  general  adoption  and  its  extension  to 
certain  details. 

Moreover,  the  article  makes  a  vigorous  appeal  for 
single  current  transformers  in  each  phase  of  high-ten- 
sion switchgear  operation.  That  is  to  say,  instead  of 
employing  a  special  current  transformer  for  wattmeter 
service,  another  for  relays,  another  for  ammeters,  and 
yet  another  perhaps  for  trip  coils,  it  is  recommended  that 
one  and  only  one  series  instrument  transformer  shall  be 
employed  in  any  one  phase,  for  the  series  operation  of 
each  and  all  such  services.  This  requires  giving  greater 
care  and  attention  to  the  design  of  the  switchboard  cur- 
rent transformers;  but  it  greatly  simplifies  the  connec- 
tions. The  condition  advocated  presupposes,  of  course, 
that  the  extra  loads  in  the  current  transformer  secon- 
daries will  not  appreciably  affect  their  behavior,  a  bene- 
ficent result  that  has  by  no  means  been  generally  attain- 
able in  the  past. 


THE  final  issue  of  the  Electrical      The   Coming'   IsSUeS      review  number,  a  feature  of  which  will 
World  for  the  year,  in  addition  to      I'liiiiiiiiiiiiiiiimiiiiiiiiiiininiiuii iiiiiiiiiiiiiiiiiiiiiniiiiiinnHimi      be  a  statistical  analysis  of  1916  in  the 


the  semi-annual  index,  will  contain  a  leading  ar- 
ticle presenting  interesting  features  of  a  modern  gen- 
erating station  of  medium  size.  Another  article  will 
explain  a  graphical  method  for  calculating  the  sizes  of 
direct-current  busbars,  and  will  include  practical 
charts.  A  third  article  will  show,  by  means  of  a  num- 
ber of  pictures,  how  an  electrical  layout  has  aided  in 
speeding  up  production  in  a  large  industrial  plant. 
The  Electrical  World  for  Jan.  6  will  be  the  annual 


electrical  industry.  A  group  of  representative  authors 
have  also  contributed  for  this  number  authoritative  re- 
views on  developments  in  special  branches  of  the  in- 
dustry during  the  year.  The  December  number  of 
Electrical  Merchandising,  the  hew  monthly  maga- 
zine of  the  electrical  trade,  appeared  on  the  fifteenth 
of  the  present  month,  and  to  its  pages  are  referred 
commercial  readers  who  are  interested  in  detail  selling 
methods. 
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CONGRESS  ACTS  TO  RELIEVE 

NIAGARA  POWER  FAMINE 

Bill  Introduced  to  Permit  Secretary  of  War  to  Grant 

Additional  Diversion  of  Water  for  One 

Year  Up  to  Treaty  Limits 

Forced  by  insistent  demands  made  by  Canadian  in- 
dustries for  additional  electric  power,  the  Ontario  Hy- 
dro-Electric Commission  has  appropriated  an  addi- 
tional 12,500  hp.  from  the  Canadian  Niagara  Power 
Company,  Niagara  Falls,  Ontario.  The  commission  is 
now  receiving  within  4000  hp.  of  the  50,000  demanded 
for  domestic  use  within  the  province  so  there  is  now 
danger  of  an  absolute  embargo  on  all  exportation. 

The  Buffalo  General  Electric  Company  has  sent  let- 
ters to  large  power  consumers  urging  them  to  curtail 
operations  between  4  and  6.30  o'clock  every  afternoon. 

Large  electrochemical  and  other  industries  along  the 
American  Niagara  frontier  which  have  been  depending 
upon  this  Canadian  power  to  keep  their  plants  in  op- 
eration have  been  seriously  crippled  by  the  arbitrary 
manner  in  which  this  latest  embargo  was  ordered.  Rep- 
resentatives of  all  American  Niagara  power  generat- 
ing companies  together  with  committees  of  commer- 
cial organizations  in  western  New  York  were  in  Wash- 
ington this  week  advocating  increased  diversion  from 
the  American  channel.  So  impressed  were  Congress- 
men with  their  case  that  Chairman  Flood  of  the  for- 
eign affairs  committee  introduced  on  Tuesday  a  joint 
resolution  in  the  House  authorizing  the  Secretary  of 
War  to  permit  the  use  of  all  the  water  allowed  under 
the  treaty  with  Great  Britain — an  extra  4400  cu.  ft. 
per  second.  The  grant  to  the  Secretary  of  War  is  to 
be  only  for  a  year.  Senator  Wadsworth  offered  the 
resolution  in  the  Senate  which  passed  it  Wednesday. 

The  resolution  provides: 

"That  the  Secretary  of  War  be  and  he  is  hereby  au- 
thorized to  issue  permits,  revocable  at  will,  for  the  di- 
version of  water  in  the  United  States  from  the  Niagara 
River  above  the  falls  for  the  creation  of  power  to  indi- 
viduals, companies  or  corporations  which  are  now  ac- 
tually producing  power  from  the  waters  of  said  river, 
in  additional  quantities,  which,  with  present  diversions, 
shall  in  no  case  exceed  the  capacity  of  the  generating 
machinery  of  the  permittee  and  tenant  companies  now 
installed  and  ready  for  operation,  nor  an  amount  suffi- 
cient to  enable  the  permittee  to  supply  the  now  existing 
hydroelectric  demands  of  the  individuals,  companies  or 
corporations  which  said  permittee  and  tenant  companies 
are  now  supplying,  but  not  in  excess  of  the  capacity  of 
power-using  appliances  of  said  consumers  now  installed 
and  ready  for  operation:  Provided,  that  in  no  event 
shall  the  total  quantity  of  water  diverted  from  said 
river  above  the  falls  for  power  purposes  exceed  in  the 
aggregate  a  daily  diversion  at  the  rate  of  20,000  cubic 
feet  per  second:  And  provided  further,  that  this  reso- 
lution shall  remain  force  until  the  first  day  of  July, 
1917,  and  no  longer,  at  the  expiration  of  which  time  all 
permits  granted  hereunder  shall  terminate,  unless  sooner 
revoked;  and  nothing  herein  contained  shall  be  held  to 
confirm,  establish  on  confer  in  or  upon  any  such  per- 
mittee any  right  in  or  to  the  water  which  is  is  now 
diverting  or  which  he  may  be  authorized  to  divert  here- 
under." 


PATENT  OFFICE  WORK 

SERIOUSLY  HAMPERED 

Failure  of  Congress  to  Make  Appropriation  for  Ad- 
ditional Examiners  Comes  as  a  Disappointment 
to    Patent    Office    Officials 

Failure  of  the  House  appropriation  committee  to 
grant  in  the  legislative  appropriation  bill  just  acted 
upon  the  increase  of  fifty  new  members  of  the  examin- 
ing corps  of  the  patent  office  asked  by  Commissioner  of 
Patents  Thomas  Ewing  has  caused  great  disappoint- 
ment among  the  officials  of  the  office  and  among  officials 
of  the  Interior  Department  at  large. 

The  work  of  reclassification  of  patents  could  be  com- 
pleted in  five  years  if  Commissioner  Ewing's  request 
had  been  granted,  but  at  the  present  rate  of  work,  with 
the  present  force,  the  reclassification  will  take  thirty 
years  more,  high  officials  of  the  patent  office  point  out. 

The  work  of  reclassification  of  the  thousands  and 
thousands  of  patents  granted  has  already  been  going  on 
for  seventeen  years. 

"The  commissioner  prepared  a  scheme  whereby  the 
work  could  be  completed  in  five  years,"  said  an  official 
discussing  the  decisions  of  the  appropriations  commit- 
tee of  the  House,  as  made  public.  "Now  the  failure 
to  grant  the  increase  of  $200,000  asked  for  the  fifty 
new  members  of  the  examining  corps  will  necessitate 
the  work  dragging  on  for  years. 

"The  failure  to  grant  this  appropriation  is  especially 
regrettable,"  the  official  continued,  "since  the  patent 
office  is  more  than  self-sustaining,  having  turned  into 
the  Treasury  of  the  United  States  during  the  last  fiscal 
year  more  than  $282,000,  as  Commissioner  Ewing 
pointed  out  in  his  official  report. 

"The  inventors  of  the  country  are  paying  for  better 
service  than  they  are  getting.  They  are  paying  in  fees, 
while  the  patent  office  is  not  in  a  position  to  do  its 
work  properly,  owing  to  the  great  confusion  which  ex- 
ists in  the  classification  of  patents.  Every  year  pat- 
ents are  granted  which  should  not  be  granted. 

"It  is  from  this  standpoint  that  the  failure  of  Con- 
gress to  allow  the  appropriation  asked  for  by  Commis- 
sioner Ewing  is  especially  regrettable.  This  opinion  is 
shared  by  all  the  officials  of  the  office." 


DALLAS  FRANCHISE  PROGRESS 

Commissioners  Have  Had  First  Reading — Have  Until 
March  8  to  Call  for  Referendum  Vote 

The  Dallas  (Tex.)  voters  having  expressed  in  the 
postcard  vote  by  an  overwhelming  majority  their  ap- 
proval of  the  granting  of  the  proposed  franchise  for 
electric  and  railway  service,  the  commission  of  the  local 
government  has  already  had  the  first  reading  of  the 
franchises  and  will  hold  the  second  on  Jan.  8.  Sixty 
days  from  that  date  are  allowed  within  which  a  refer- 
endum vote  may  be  called  on  the  demand  of  500  voters. 
Should  a  referendum  vote  be  called  the  matter  will  be 
presented  to  the  voters  for  their  action  at  the  spring 
election,  which  is  held  early  in  April.  Until  the  fran- 
chises are  actually  granted  nothing  definite  will  be  done 
regarding  the  management  and  financing  of  the 
properties. 
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COMPROMISE  IN  MEMPHIS 

Companies  Grant  Reduction  in  Lighting  Rates — City 
Agrees  to  Permit  Consolidation 

A  compromise  has  been  effected  between  the  City  of 
Memphis,  Tenn.,  and  the  local  lighting  utilities,  the 
Merchants'  Power  Company  and  the  Consolidated  Gas 
&  Electric  Company.  A  reduction  in  lighting  rates  to 
6  cents  per  kilowatt-hour  with  a  30  cent  service  charge 
is  granted  by  the  companies  while  the  city  agrees  to  can- 
cel its  $1,500,000  issue  of  Municipal  light  plant  bonds 
and  permit  the  consolidation  of  the  two  companies. 
The  city  has  abandoned  its  plan  for  a  municipal  plant. 
High  construction  costs  and  the  too  great  indebtedness 
which  would  have  resulted  had  the  city  issued  the 
plant  bonds  deterred  the  city  officials  from  further 
following  out  the  municipal  plans.  Following  is  the 
memorandum  of  agreement  between  the  city  and  the 
corporations  so  far  as  it  pertains  to  electric  service: 

Conditions.— Penalty,  $100,000— $42,000  cash  and 
$10,000  per  year  for  six  years.  Consolidation  and  ex- 
tension of  franchise  to  cover  expiration  of  bonds. 

Rates. — Street  arcs,  or  600-cp.  gas  filled  lamps,  $50 
per  year. 

Electric  Lighting. — Thirty  cents  service  charge.  Six 
cents  for  first  80  kw.-hr.  or  fractional  part  thereof. 
Five  cents  for  next  120  kw.-hr.  or  fractional  part  there- 
of. Four  cents  for  next  300  kw.-hr.  or  fractional  part 
thereof.  Three  cents  for  all  in  excess  of  500  kw.-hr. 
Provided,  however,  that  no  customer's  bill  shall  exceed 
on  an  average  in  any  calendar  year,  or  fractional  part 
thereof  up  to  the  time  of  the  final  bill,  7.5  cents  per 
kilowatt-hour,  through  one  meter.  The  foregoing  ad- 
justment to  be  made  at  the  end  of  each  calendar  year, 
or  on  demand  of  the  customer  when  a  final  bill  is  ren- 
dered by  reason  of  the  customer  quitting  the  service 
through  change  of  residence  or  other  conditions.  No 
minimum.     No  renewals. 

Electric  Power. — Power  rate  to  remain  the  same. 
Rates  herein  provided  to  begin  as  of  Jan.  1,  1917. 

No  exclusive  franchise  hereby  given  the  companies, 
and  city  does  not  relinquish  right  to  build  municipal 
plant. 

Restrictions  and  limitation  imposed  upon  the  com- 
pany to  remain  same  except  as  hereby  modified. 


MAINTENANCE  COSTS  OF  ARC 

LAMPS  FOR  STREET  LIGHTING 

Boston    Edison    Company    Presents    Data    in    Con- 
troversy Over  Rates  Before  Massachusetts  Gas 
&  Electric  Light  Commission 

Various  data  bearing  upon  the  cost  of  maintenance 
of  magnetite  arc  lamps  in  Boston  proper  were  recently 
presented  by  L.  L.  Elden  of  the  Boston  Edison  com- 
pany before  the  Massachusetts  Gas  and  Electric  Light 
Commission.  For  an  average  of  4489  6.6-amp  magne- 
tite arc  lamps  in  service  the  yearly  cost  of  trimming 
per  lamp  was  $9.94.  The  number  of  lower  electrodes 
required  was  277,726  and  the  average  number  of  trims 
per  year  per  lamp  was  61.2.  There  were  3828  hours  of 
burning.  The  average  service  life  per  lower  electrode 
was  62.5  hours,  seventy  hours  being  the  maximum  ob- 
served. No  salvage  is  realized  on  the  electrode  stubs. 
The  longest  trim  period,  occurring  in  July,  was  about 
nine  days.  The  route  schedules  for  the  various  trim- 
mers fi'om  week  to  week  are  made  out  by  the  head  of 
the  trimming  department,  who  delivers  the  schedules 
to  the  stockroom  at  the  General  Service  Buildings  on 
Massachusetts   Avenue,   which   is   the   headquarters   of 


the  work  for  the  entire  system  of  about  700  square 
miles.  Requisitions  for  electrodes  are  signed  by  a 
representative  of  the  installation  or  trimming  depart- 
ment, who  is  in  charge  of  the  trimmers,  after  which 
the  electrodes  are  taken  from  the  stockroom  to  the 
loading  platform,  sorted  and  delivered  by  stock  boys 
according  to  cabinets  assigned  to  each  trimmer.  The 
stock  boys  apportion  the  electrodes  according  to  routes, 
number  of  lamps  per  route  and  trimming  period,  and 
when  the  trimmers  arrive  at  the  plant  before  beginning 
a  day's  work  no  time  is  lost  in  waiting  for  electrodes. 
An  average  yearly  consumption  of  globes  for  the  above 
number  of  lamps  is  11,752,  or  2.6  globes  per  lamp-year. 
Frequent  changes  are  required  by  heavy  slagging  and 
pitting  of  globes,  due  to  the  mineralized  material  of 
the  electrodes  being  thrown  against  the  side  of  the 
globe.  This  is  a  cumulative  process,  and  finally  results 
in  a  bad  appearance  from  the  street.  One  standard 
size  and  shape  of  globe  is  used  for  magnetite  lamps  of 
the  standard  type  throughout  the  system.  Eighty-five 
per  cent  of  the  globes  are  destroyed  after  being  removed 
from  the  lamps,  the  remainder  being  cleaned  of  slag 
and  soot  and  discoloration  and  used  again.  The  yearly 
maintenance  cost  of  the  above  lamps  also  includes  an 
outlay  of  $445  for  lamp  parts,  such  as  burned  electrode 
holders,  screws,  globe-holder  rings,  etc.  The  trans- 
portation cost  incurred  in  trimming  lamps  in  Boston 
was  $7,298.  The  total  pro-rated  labor  cost  in  trimming 
in  Boston  proper  was  $11,108  for  fifteen  trimmers  and 
$2,250  for  part  time  of  clerks,  stockmen  and  trouble 
men,  or  a  total  of  $13,358.  Eleven  trimmers  are  en- 
gaged in  regular  service  on  regular  routes;  one  trim- 
mer does  nothing  but  change  upper  electrodes,  and  two 
spare  men  are  carried  on  the  payroll.  The  copper  elec- 
trodes are  changed  about  once  a  year,  the  e.stimated 
life  being  4000  hours.  Trimmers  average  ninety-five 
pole-type  lamps  per  day  each  on  regular  routes.  Twen- 
ty-four bracket-type  lamps  represents  a  day's  work  for 
a  trimmer  on  account  of  their  scattered  location  and 
the  necessity  for  using  an  extension  ladder  in  most 
cases.  A  six-day  trim  period  exists  during  most  of 
December  and  January.  An  automobile  is  of  little  use 
on  trimming  in  congested  district  compared  with  a 
horse  and  wagon.  Trimmers  report  at  7  a.  m.  and 
report  back  at  headquarters  at  4  p.  m.,  no  circuit  being 
operated  until  the  afternoon  report  comes  in.  The  total 
trimming  labor  was  4490  days,  for  which  the  men  were 
paid  on  an  average  $2.22  a  day.  Additional  labor 
charges  at  a  different  rate  were  as  follows :  New  trim- 
mers were  employed,  requiring  breaking  in,  aggregat- 
ing 126  days  at  $2  each.  There  were  also  three  men 
employed  during  the  year  to  make  a  general  overhaul 
of  the  magnetite  lamps  on  the  system,  the  charge  for 
their  time  in  Boston  proper  being  $1,071.  The  grand 
total  trimming  charge  for  labor  was  $12,401.  The 
number  of  upper  electrodes  changed  was  3893.  During 
the  year  the  company  repaired  5516  magnetite  lamps. 
The  average  price  paid  for  lower  electrodes  was  5  cents. 

Experience  with  Thoran  Arcs 

Referring  to  the  1600-cp.  direct-current  Thoran  arc 
lamps  of  500-watt  rating  used  in  the  illumination  of 
various  public  squares,  Mr.  Elden  said  that  the  cost  of 
trimming,  patroling  and  labor  per  lamp  is  about  $242 
per  year,  the  trimming  costing  $142.  The  income  per 
lamp  is  only  $148.  The  company  did  not  anticipate  a 
loss  on  these  lamps  when  they  were  first  placed  in 
service.  They  were  installed  on  account  of  the  desire 
of  the  city  to  light  large  areas  more  economically  than 
was  feasible  by  the  standard  magnetite  lamp.  The  per- 
formance was  erratic,  two  trims  a  night  being  neces- 
sary at  times.  One  such  lamp  usually  replaced  three 
or  four  magnetites.     Owing  to  the  high  cost  of  opera- 
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tion  the  company  has  lately  discouraged  their  extension, 
and  at  present  but  twenty-four  are  in  service  out  of  a 
miiximum  of  about  forty.  The  chief  element  of  cost  is 
the  labor  required  to  maintain  continuous  service.  The 
lamps  are  widely  scattered,  and  this  increases  the  cost 
of  patroling  and  trimming.  The  lamps  to-day  are  run- 
ning along  very  well,  but  they  have  to  be  changed  fre- 
quently, brought  into  the  shop  for  overhauling  and  re- 
pairs, and  trimmed  nightly.  Mr.  Elden  estimated  a 
fair  price  for  these  lamps  under  present  conditions  at 
about  $325  per  year  each.  This  figure  is  based  upon 
an  investment  average  of  $625  (the  unit  cost  which  the 
Boston  Edison  company  figures  for  its  entire  street 
lighting  system  per  arc  lamp),  with  a  fixed  cost  of 
$82.55. 


NEW  METHOD  FOR  CHARGING 

STORAGE  BATTERIES 

Mechanical  Rectifier  Is  Designed  to  Give  an  Initial 

Charging  Voltage  Below  Normal 
'  Battery    Voltage 

In  a  recent  patent  (No.  1,205,620)  Varian  M.  Har- 
ris, Chicago,  111.,  the  inventor,  gives  an  interesting 
theory  of  the  apparent  inefficiency  observed  when  charg- 
ing storage  batteries  from  rectified  or  pulsating  cir- 
cuits. 

In  the  charging  of  a  storage  battery  an  appreciable 
time  element  is  necessary  for  the  chemical  reactions 
to  take  place  within  the  battery,  and  for  this  reason 
if  a  phase  wave  is  cut  at  the  points  which  correspond 
in  voltage  to  the  voltage  of  the  battery,  the  latter  will 
not  be  charged,  since  it  does  not  respond  instantaneous- 
ly to  the  current  which  passes  into  it,  and  sparking  will 
result. 

In  order  to  overcome  this  difficulty,  the  phase  waves 
should  be  cut  at  appropriate  points  so  that  the  rectified 
current  passes  to  the  battery  at  a  voltage  considerably 
below  the  normal  voltage  of  the  battery.  The  chemical 
changes  immediately  begin  to  take  place  in  the  battery, 
and  by  thus  allowing  the  current  to  flow  to  the  battery 
at  a  decreased  voltage,  the  chemical  changes  have  be- 
come sufficiently  started  so  that  when  the  voltage  of  the 
rectified  current  reaches  the  normal  voltage  of  the 
battery,  the  rectified  current  is  allowed  to  flow  to  the 
battery. 

This  result  is  accomplished  by  constructing  the  seg- 
ments of  the  mechanical  rectifier  of  such  a  width  that 
the  phase  waves  of  the  rectified  current  are  cut  at  a 
voltage  suflSciently  below  the  normal  voltage  of  the 
battery  so  that  the  time  when  the  voltage  of  the  recti- 
fied current  is  increasing  up  to  the  voltage  of  the  bat- 
tery is  sufficient  to  overcome  the  electrolytic  lag  of  the 
latter. 


DELAY  IN  KANSAS  CITY 

RATE  FINDING  EMBARRASSING 

Advocates    of    Municipal    Plant    Etxending    Every 

Effort  to  Secure  Widespread  Support  Before 

Commission    Makes    Decision 

Announcement  of  the  location  of  the  power  plant  to 
be  erected  by  the  Kansas  City  (Mo.)  Light  &  Power 
Company,  will  probably  follow  quickly  upon  the  pub- 
lication of  the  Public  Service  Commission's  findings  with 
reference  to  rates  in  Kansas  City.  The  company  has, 
it  is  said,  already  selected  a  site,  which  is  understood 
to  be  on  the  Missouri  River,  north  of  E^ansas  City.  The 
plant  is  to  cost  at  least  $5,000,000,  and  will  be  planned 
to  supply  current  to  communities  and  industries  within 
a  large  radius.     The  details  of  the  expenditure  and  of 


the  location  will  not,  however,  be  announced  until  after 
the  commission  has  issued  its  findings. 

The  delay  is  causing  more  or  less  embarrassment,  be- 
cause of  the  agitation  for  a  municipal  light  plant.  Sev- 
eral local  associations  have  started  campaigns  for  a 
city  plant,  and  the  mayor  has  tentatively  announced 
the  submission  of  a  proposal  to  vote  bonds  for  this 
purpose  next  spring.  The  advocates  of  a  municipal 
plant  are  extending  every  effort  to  secure  as  widespread 
support  as  possible  before  the  rate  decision  is  made, 
and  before  the  company  announces  its  plans.  In  some 
of  the  newspapers,  the  mere  mention  of  the  subject  of 
a  municipal  plant  at  a  public  meeting  is  made  to  serve 
as  an  endorsement  of  the  plan. 

The  Kansas  City  Commercial  Club  has  gone  on  rec- 
ord as  being  willing  to  contribute  a  large  share  of  the 
funds  for  a  careful  and  expert  investigation  of  the 
feasibility  of  a  municipal  plant  for  Kansas  City,  Mo., 
considering  the  engineering,  the  economic  and  the 
bonding  questions  involved.  The  Commercial  Club's 
statement  closes: 

"If  the  investigation  shows  that  any  material  re- 
duction can  be  made  by  a  municipally  owned  electric 
light  plant  in  the  rates  then  obtainable  from  the  pri- 
vately owned  plant.  The  Commercial  Club  will  do  every- 
thing possible  to  aid  the  city  to  acquire  such  municipal 
plant." 

This  paragraph  also  expresses  somewhat  the  attitude 
of  J.  H.  Lucas,  president  of  the  Kansas  City  Light  and 
Power  Company.  He  has  said  to  many  persons,  that  the 
company  desires  the  most  thorough  investigation  of 
the  subject  of  municipal  ov^oiership  and  of  his  com- 
pany's service,  and  that  he  would  assist  so  far  as  pos- 
sible in  such  an  inquiry. 


ILLINOIS  CENTRAL  OFFERS  TO 

ELECTRIFY  SUBURBAN  SERVICE 

Electrification  Plans  Include  Subway  for  Joint  Use 

with  Local  Transportation — Work  to  Be 

Completed  Within  Five  Years 

An  ordinance  has  been  prepared  by  the  Illinois  Cen- 
tral Railroad  and  presented  to  the  Chicago  Terminal 
Commission,  which  proposes  the  electrification  of  the 
company's  suburban  service  from  Randolph  Street 
south  to  the  city  limits  on  the  main  line,  and  a  portion 
on  this  same  line  outside  of  the  city  limits  as  far  as 
the  Matteson  Station,  and  the  three  branches  to  South 
Chicago  &  Blue  Island  and  Kensington.  This  proposed 
electrification  plan  comprises  only  a  small  part  of  the 
proposed  ordinance  which  takes  up  the  consideration  of 
establishing  a  new  harbor  district,  securing  park  de- 
velopment, bathing  beaches  and  streets  over  the  tracks 
communicating  with  these,  and  providing  for  a  new 
passenger  station  and  other  public  advantages  and 
benefits.  The  complete  ordinance  includes  concessions 
on  the  part  of  the  city  and  company,  among  the  latter 
being  the  electrification  plans. 

The  electrification  plans  are  not  made  to  include  the 
through-train  service  coming  into  the  terminal  station, 
for  the  reason  that  it  is  considered  vital  to  the  possi- 
bilities of  the  new  terminal  that  provision  may  be  made 
for  other  railroads  to  use  this  new  station.  The  pro- 
posed ordinance  of  the  Illinois  Central  Railroad  plans 
that  the  through  trains  will  still  be  brought  into  the 
station  under  steam  power. 

This  proposed  ordinance  is  to  be  submitted  by  the 
Chicago  Terminal  Commission  to  the  City  Council  on 
Dec.  20  without  recommendations  from  the  terminal 
commission.  The  matter  will  then  be  taken  up  for  the 
direct  consideration  of  the  Citv  Council. 
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STEAM  FROM  VOLCANO  IS 

UTILIZED  IN  POWER  PLANTS 

Arrangements    by    Which    Three    3000-Kw.    Steam 

Plants  Are  Now  Operated  on  Volcanic 

Steam  in  Italy 

Prof.  Luigi  Luiggi  of  the  University  of  Rome,  Italy, 
reports  the  successful  utilization  of  volcanic  steam  to 
operate  three  3000-kw.  steam  plants  at  Larderello,  in 
central  Tuscany,  Italy.  Numerous  cracks  in  the  ground 
there  permit  powerful  jets  of  superheated  steam  to 
escape  in  the  air,  besides  boric  acid  and  other  mineral 
substances.  Prince  Ginori-Conti,  president  of  the  "So- 
cieta  Boracifera  di  Larderello,"  in  1903  tried  to  utilize 
this  superheated  steam  for  the  production  of  motive 
pov^'er.  He  first  applied  a  strong  jet  to  a  small  rotary 
motor,  and  then  to  a  very  modest  reciprocating  steam 
engine  connected  to  a  dynamo,  which  generated  sufficient 
electricity  to  light  part  of  a  borax  works.  Later  holes 
were  bored  in  the  ground  and  iron  pipes  driven  down  to 
the  very  source  of  the  steam,  which  is  under  a  hard 
stratum  of  rock  about  300  to  500  ft.  below  the  surface. 
These  bore-holes  vary  from  12  to  20  in.  in  diameter, 
and  give  forth  steam  with  a  pressure  of  from  2  to  3, 
and  exceptionally  up  to  5,  atmospheres,  and  tempera- 
tures varying  from  150  deg.  C.  to  190  deg.  C. 

Encouraged  by  these  results.  Prince  Ginori-Conti,  in 
1906,  applied  the  steam  to  an  ordinary  steam  engine 
of  about  40  hp.  The  experience  of  several  years  has 
shown  that  this  arrangement  works  well  so  far  as  the 
mechanical  power  of  the  steam  is  concerned,  but  that 
the  borax  salts  and  the  gases  mixed  with  the  steam — 
especially  sulphuretted  hydrogen  and  traces  of  sulphuric 
acid — have  a  corrosive  action  on  the  iron  parts  of  the 
engine  and  are  the  cause  of  frequent  repairs. 

This  difficulty  was  avoided  by  applying  the  super- 
heated steam  not  directly  in  the  engine,  but  to  a  boiler ; 
that  is,  by  applying  it  instead  of  fuel  to  an  ordinary 
multi-tubular  boiler,  in  which  steam  was  produced  at  a 
pressure  of  2  atmospheres,  then  passed  through  a  super- 
heater and  afterwards  used  for  driving  a  300  hp.  con- 
densing steam-turbine,  directly  connected  to  a  three- 
phase  generator,  which  supplies  the  works  and  the  vil- 
lages around  Larderello. 

To  carry  out  the  experiments  on  a  large  scale  Prince 
Ginori-Conti  installed  early  in  1916  three  groups  of  con- 
densing turbo-generators,  each  of  3000  kw.,  working 
with  superheated  steam  at  1.5  atmospheres  generated 
in  especially  constructed  multi-tubular  boilers,  the  lat- 
ter arranged  vertically  and  with  aluminum  pipes,  both 
for  better  utilization  of  the  heat  and  better  resistance 
to  the  corrosive  action  of  the  natural  steam.  The  steam 
thus  generated  in  the  boilers  after  passing  through  the 
turbine  is  discharged  into  a  surface  condenser,  whose 
circulating  water  is  in  its  turn  cooled  in  an  ordinary 
cooling  tower.  The  condensate  from  the  turbines  is 
pumped  back  into  boilers,  and  thus  no  natural  steam 
ever  comes  in  contact  with  the  turbine,  by  which  ar- 
rangement corrosion  is  completely  avoided. 

The  three-phase  energy  is  generated  at  6500  volts, 
50  cycles,  and  stepped  up  through  an  oil  transformer  to 
36,000  volts  for  transmission  to  Florence,  Leghorn,  Vol- 
terra,  Crosseto,  and  many  smaller  tow^ns  of  Tuscany. 
This  energy  is  principally  used  as  motive  power  for 
munition  works  during  daytime  and  partly  for  light- 
ing purposes  at  night. 

One  of  the  3000-kw.  group  has  been  in  operation 
since  January,  1916,  the  second  since  April  and  the  third 
has  recently  been  started.  So  far  the  first  two  groups 
have  worked  quite  successfully,  and  have  been  a  great 
boon  to  the  industries  of  Tuscany,  greatly  crippled  by 
the  scarcity  and  high   price  of  coal.     This  successful 


harnessing  of  volcanic  heat  to  an  electric  power  house 
can  be  increased  practically  to  hundreds  of  thousands 
of  horsepower,  since  volcanic  steam  can  be  secured  for 
many  square  miles  around  Larderello. 


DECEMBER  MEETING  OF  THE 

N.E.L.A.  EXECUTIVE  COMMITTEE 

Recommendation    to    Establish    Bureau    of    General 

Information  and  Data  Files  on  Technical 

Matters  Adopted 

The  December  meeting  of  the  Executive  Committee 
of  the  National  Electric  Light  Association  was  held  at 
headquarter.s.  New  York  City,  on  Dec.  8.  Reports  were 
heard  from  the  chairmen  of  the  various  standing  com- 
mittees which  were  mostly  of  a  routine  nature. 

In  the  report  from  Chairman  Edkin.s  of  the  Commer- 
cial Section  it  was  mentioned  that  the  publications  com- 
mittee had  been  very  successful  with  its  Christmas 
booklet,  having  sold  420,000  copies  instead  of  250,000 
as  originally  planned. 

The  report  of  Chairman  Bailey,  of  the  Accounting 
Section,  was  to  the  effect  that  at  a  meeting  of  the  sec- 
tion executive  committee,  held  on  Dec.  6,  most  of  the 
time  was  devoted  to  consideration  of  the  correspond- 
ence courses  on  accounting  as  planned  by  the  committee 
on  accounting  education.  A  very  vigorous  campaign 
will  be  waged,  and  it  is  hoped  to  have  an  enrollment  of 
2000  students  in  the  near  future.  Three  courses  will 
be  ready  not  later  than  Feb.  1,  an  elementary  course 
and  an  advanced  course,  Part  I  and  Part  II. 

Chairman  McClelland  of  the  Technical  Section  pre- 
sented the  following  recommendation  prepared  by  the 
sub-committee  appointed  at  the  last  meeting  to  consider 
the  advisability  of  the  creation  of  general  information 
and  data  files  for  technical  matters:  "Your  sub-com- 
mittee recommends  that  it  be  authorized  to  select,  with 
the  approval  of  the  president,  for  this  position  a  man 
of  technical  training  and  detailed  experience  in  all 
branches  of  public  service  utilities — one  who  is  experi- 
enced not  only  with  the  engineering  problems,  particu- 
larly high-tension  transmission  systems,  but  intimately 
familiar  with  the  needs  of  the  small  central  station — 
at  a  salary  not  to  exceed  $5,000  per  annum.  It  is  also 
recommended  that  this  man  be  selected  and  active  work 
started  as  soon  as  possible."  The  recommendation  was 
adopted. 

Mr.  Gibbs  described  in  detail  the  work  of  the  Geo- 
graphic Section  Committee.  He  referred  to  the  crea- 
tion of  the  new  section  on  the  Pacific  Coast,  including 
California,  Nevada,  Arizona  and  New  Mexico,  and  gave 
facts  with  regard  to  the  state  of  affairs  in  New  Y'ork 
State,  Utah,  Kansas,  Indiana,  and  the  proposed  Missis- 
sippi group,  and  Michigan  and  Wisconsin.  An  outline 
was  given  of  the  plan  by  which  in  composite  state  as- 
sociations where  the  electric  companies  predominated 
as  to  number  over  the  gas  companies,  such  associations 
should  be  eligible  to  membership  in  the  N.  E.  L.  A. 
and  should  be  represented  on  the  Executive  Commit- 
tee through  a  central  station  man.  The  Empire  State 
Gas  and  Electric  Association  was  cited  as  an  example 
which,  if  affiliated  in  this  way,  would  also  absorb  the 
present  Eastern  New  York  section. 

With  reference  to  the  action  taken  by  the  committee 
at  the  meeting  in  October  on  change  in  the  prospectus 
to  the  Constitution  and  certain  changes  in  the  Consti- 
tution itself,  the  president  stated  that  a  revised  docu- 
ment dealing  with  the  ideals,  policies  and  progress  of 
the  association  had  been  prepared  ?nd  would  shortly 
be  submitted  in   advance  proof  form,  accompanied  by 


Ill  1^  Hi  \u    X    l\l^^x\XJ 


vv    \J  i\,  J-i  ±J 


the  recommendations  of  the  Committee  on  Constitution. 
The  general  question  of  national  water  power  legisla- 
tion was  brought  up  by  Mr.  W.  E.  Mitchell,  president 
of  the  Southeastern  Section. 


DEADLOCK  OVER  DAM   BILL 

House  and  Senate  Conferees  Apparently  Unable  to 
Agree  on  S'.:ggested   Amendments 

A  deadlock  exists  between  the  House  and  Senate  Con- 
ferees on  the  general  dam  bill,  according  to  an  announce- 
ment made  by  Representative  Adamson  of  the  House 
conferees  last  week.  It  is  understood  that  this  deadlock 
exists  by  reason  of  the  fact  that  the  House  conferees 
object  to  the  Senate  amendments  which  would  invest 
so  much  discretionary  power  in  the  Secretary  of  War 
regarding  the  granting  of  permits  to  build  dams  across 
navigable  waters.    Mr.  Adamson  announced: 

"I  have  noticed  several  sensational  and  spurious  re- 
ports of  interviews  with  me  which  I  utterly  repudiate. 
Those  who  oppose  water  power  development  are  very 
careless  in  their  statements  to  try  to  prejudice  the  cause, 
and  seem  to  think  it  is  popular  to  attack  the  Shields 
bill.  I  have  never  discussed  the  Shields  bill  at  all.  The 
Conference  Committee  has  discussed  the  House  substi- 
tute in  all  our  meetings,  and  the  Senate  conferees  have 
stoutly  objected  to  two  features  in  the  House  bill,  which 
the  House  put  on  by  amendment  over  my  vote  and  ob- 
jection, but  on  which  I  cannot  possibly  yield.  On  the 
other  hand,  the  Senate  conferees  say  they  will  not  yield, 
and  accordingly  I  have  stated  to  all  inquirers  that  we 
are  hopelessly  deadlocked,  and  we  are.  Unless  the  Sen- 
ate yields  on  the  two  propositions,  or  the  House  should 
instruct  its  conferees  to  yield  there  can  be  no  agree- 
ment, but  all  statements  that  I  have  made  any  dis- 
paraging remarks  about  the  Shields  bill  are  false." 


MOVEMENT  FOR  EFFECTING 

INTER-SOCIETY  CO-OPERATION 

Conference  Committee  on  Co-operation  on  Technical 
Subjects  Formed  to  Co-c-dinate  Work  of  So- 
cieties and  Avoid  Conflicting  Standards 

At  a  meeting  called  by  Peter  Junkersfeld  of  Chicago, 
at  the  Engineering  Societies  Building,  New  York,  on 
Dec.  15,  a  plan  which  has  been  several  times  suggested 
by  various  associations,  began  to  take  shape.  This 
meeting,  which  is  now  known  as  The  Conference  Com- 
mittee on  Co-operation  on  Technical  Subjects,  had  as  its 
object  the  perfection  of  a  method  for  eliminating  dupli- 
cation in  technical  work,  for  eliminating  conflicting 
standards  and  for  supplementing  the  work  of  one  asso- 
ciation by  the  work  of  another.  It  was  made  especially 
plain  that  it  is  the  function  of  this  committee  to  supple- 
ment, not  to  duplicate,  work. 

In  a  general  discussion  of  the  purpose  and  methods  of 
the  conference,  two  general  theories  were  developed. 
One  was  that  the  conference  should  proceed  with  the 
aim  of  ultimately  becoming  a  strong,  permanent  organi- 
zation which  should  undertake  to  apportion  work  be- 
tween the  various  engineering  associations  and  should 
assume  general  supervision  over  work  of  common  inter- 
est, particularly  standardization.  The  other  was  that 
the  conference  should  aim  to  preserve  an  informal  and 
temporary  status,  should  act  merely  as  a  committee  to 
suggest  and  encourage  the  use  of  means  whereby  sev- 
eral associations  might  themselves  co-operate  more  ef- 
fectively. The  general  sentiment  of  the  conference 
favored  the  second  plan. 

It  was  the  opinion  that  at  the  outset  it  will  be  prefer- 


able to  work  only  with  those  associations  which  are 
most  directly  interested  and  which  have  hitherto  shown 
the  greatest  readiness  to  enter  into  co-operate  arrange- 
ments. A  report  of  the  committee's  action  was  adopted 
and  this  will  be  presented  to  several  associations  which 
may  participate  in  the  movement. 

The  associations  officially  represented  at  the  meeting 
were  the  American  Institute  of  Electrical  Engineers, 
the  National  Electric  Light  Association,  the  Association 
of  Edison  Illuminating  Companies,  the  American  Elec- 
tric Railway  Engineering  Association  and  the  Electric 
Power  Club.  The  associations  unofficially  represented 
were  the  American  Society  of  Mechanical  Engineers  and 
the  Association  of  Iron  and  Steel  Electrical  Engineers. 
The  men  who  represented  these  societies  at  the  confer- 
ence were  Peter  Junkersfeld,  I.  E.  Moultrop,  Farley 
Osgood,  G.  L.  Knight,  G.  W.  Palmer,  Jr.,  A.  B.  Stitzer, 
C.  L.  Collens,  II,  A.  H.  Moore,  Charles  Robbins,  H.  C. 
Petty,  F.  B.  Crosby,  Prof.  C.  A.  Adams,  Prof.  F.  B. 
Crocker,  H.  M.  Hobardt,  R.  J.  McClelland  and  J.  E. 
Moore. 


SANITARY  DISTRICT  SUPPLIES 

CHICAGO  AT  TOO  LOW  A  RATE 

After  Two  Years'  Investigation,  Gardner  S.  William? 

Makes  Report  Recommending  That  Interest 

Be  Included  in   District  Expenses 

A  report  issued  by  Gardner  S.  Williams  to  the  trus- 
tees. Sanitary  District  of  Chicago,  states  that  the  dis- 
trict is  supplying  energy  to  the  City  of  Chicago  for 
street  lighting  at  a  rate  below  that  for  making  it.  The 
cost  to  the  Sanitary  District  is  stated  to  be  6.26  mills 
per  kilowatt-hour,  while  the  price  paid  by  the  city  is  5 
mills  per  kilowatt-hour  and  $1  per  lamp  for  substation 
operation.  With  this  arrangement  it  is  claimed  the 
District  is  losing  between  $30,000  and  $35,000  annually. 
In  other  words  the  district  is  receiving  5.478  mills  per 
kilowatt-hour  while  the  cost  to  them  is  6.26  mills.  The 
loss  is  12.5  per  cent. 

Bitter  controversy  exists  between  certain  of  the  trus- 
tees and  the  city  in  arriving  at  the  actual  cost  and  sell- 
ing price  of  current  used  for  lighting  the  Chicago 
streets,  operating  the  garbage  reduction  plant,  pump- 
ing stations  and  other  municipal  purposes.  The  one 
party  insists  that  no  interest  charge  should  be  made 
except,  perhaps,  upon  unretired  bonds'  issued  to  build 
the  hydroelectric  plant  at  Lockport.  The  other  party 
contends  that  no  interest  whatosever  should  be  charged. 
They  argue  that  it  is  unfair  to  require  the  public  to 
pay  taxes  representing  interest  upon  a  plant  for  which 
taxes  have  already  been  paid  to  build  it.  In  this  con- 
nection the  opinion  of  Mr.  Williams,  who  has  issued  a 
report  upon  the  Sanitary  District's  system  after  an 
investigation  extending  two  years  is  of  particular  in- 
terest. Mr.  Williams  is  of  the  opinion  that  interest 
should  be  included  in  the  cost  or  expenses  of  the  Sani- 
tary District. 

He  says:  "In  one  particular  the  accounting  of  a 
municipal  corporation  must  be  entirely  different  from 
that  of  an  ordinary  private  corporation.  This  fact  has 
been  overlooked  frequently  and  the  failure  to  appreciate 
it  has  led  in  many  instances  to  serious  misconceptions 
and  expensive  mistakes.  The  fundamental  proposition 
in  the  case  of  a  municipal  corporation  is  that  the  capi- 
tal invested  cannot  be  reduced  by  contributions  from 
earnings,  because  the  earnings  belong  to  the  people  and 
the  people  have  furnished  the  capital.  Hence,  if  the 
capital  were  reduced  by  payments  from  earnings  it 
would  be  equivalent  to  paying  a  man  with  his  own 
money. 

"As  a  further  consequence  that  exists  is  the  fact  that 
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the  payment  of  outstanding  bonds  of  a  municipal  cor- 
poration does  not  reduce  the  interest  to  be  borne  by 
the  people  and  charged  against  its  operation,  for  the 
money  to  pay  those  bonds  must  come  from  the  people 
who  thereby  lose  the  interest  they  would  otherwise  re- 
ceive upon  their  money.  The  proceeds  of  the  tax  levied 
by  authority  of  the  act  of  1903,  having  been  derived 
from  the  people  of  the  district,  the  plant  built  there- 
from and  its  product  belongs  to  the  people.  If  the 
funds  so  obtained  had  been  left  in  their  hands  instead 
of  being  taken  from  them  by  the  tax  collector  the  peo- 
ple would  have  had  the  use  of  them  and  would  have  re- 
ceived in  one  form  or  another  interest  upon  them.  Be- 
ing deprived  of  this  interest  themselves  it  becomes  a 
part  of  the  annual  burden  the  people  bear  by  reason  of 
the  existence  of  the  plant.  Therefore  in  any  determina- 
tion of  the  cost  of  service  rendered  by  the  plant  inter- 
est upon  the  amount  so  received  must  be  included.  .  .  . 
As  these  earnings  (of  the  plant)  belong  to  the  people, 
and  if  not  expended  for  this  construction  (extension 
of  the  plant)  would  have  to  be  reduced  by  an  equal 
amount  the  sum  necessary  to  be  raised  by  taxation  dur- 
ing these  years  for  other  purposes,  the  people  are  en- 
titled to  have  interest  on  these  amounts  included  in 
computing  the  burden  which  they  bear  by  reason  of  the 
plant." 


HISTORY  OF  EDISON  LICENSEE 

AGREEMENT  OUTLINED 

C.  L.  Edgar  of  Boston  Submits  Statement  to  Massa- 
chusetts Gas  &  Electric  Light  Commission 
Giving  Details  of  Agreement 

In  connection  with  the  street  lighting  rate  arbitra- 
tion now  in  progress  before  the  Massachusetts  Gas  and 
Electric  Light  Commission,  the  Edison  Electric  Illumi- 
nating Company  of  Boston  recently  presented  an  ex- 
tended review  of  the  license  agreement  with  the  General 
Electric  Company  and  its  predecessors,  under  which  the 
Boston  company  has  paid  slightly  more  than  §1,000,000 
since  1886  for  the  use  of  so-called  Edison  and  successor 
apparatus. 

The  statement  of  the  Boston  Edison  company  was 
prepared  under  the  supervision  of  President  Charles  L. 
Edgar  in  response  to  an  inquiry  by  Commissioner 
Schaff  relative  to  discounts  at  present  allowed  the  com- 
pany by  the  above  manufacturer.  In  view  of  its  bear- 
ing upon  the  history  of  the  development  of  the  various 
Edison  central  station  companies  of  the  country,  the 
statement  is  abstracted  below. 

In  the  latter  part  of  the  70's,  Thomas  A.  Edison 
began  the  experiments  which  led  to  the  development  of 
the  Edison  system  of  incandescent  lighting,  his  pur- 
pose being  to  subdivide  the  electric  light  into  smaller 
units  instead  of  being  obliged  to  resort  to  arc  lamps 
for  interior  illumination.  His  success  led  to  the  grant- 
ing of  basic  patents,  including  the  development  of  ex- 
tensive apparatus  for  distribution  service,  and  included 
not  only  the  incandescent  lamp,  but  sockets,  genera- 
tors, the  multiple  system  of  connection,  underground 
tube  equipment,  the  three-wire  system,  automatic  cut- 
outs, switches,  regulators,  pressure  indicators  and  other 
appliances.  The  most  important  of  these  inventions 
were  sustained  in  the  courts. 

When  the  Boston  Edison  company  was  organized  in 
1886  there  was  but  one  complete  system  available  for 
the  supply  of  incandescent  lighting  and  power.  The 
other  incandescent  systems  on  the  market  at  that  time, 
and  there  were  several,  were  so  plainly  inferior  to  the 
Edison  system  as  to  stamp  them  as  palpable  imitations; 
court   decisions,   some  of   them   since   that   time,    have 


justified  this  opinion  of  the  organizers  of  the  Boston 
company. 

The  adoption  of  this  complete  system  of  electric  light- 
ing, however,  involved  obligations  on  the  part  of  the 
local  company. 

In  the  early  BO's  the  Edison  Electric  Light  Com- 
pany, known  as  the  Parent  Company,  was  organized  for 
the  purpose  of  developing  the  incandescent  electric 
lighting  system  invented  by  Mr.  Edison.  They  pur- 
chased his  patents  for  the  entire  United  States  and 
adopted  the  following  comprehensive  plan  for  exploit- 
ing the  business.  They  first  organized  four  manufac- 
turing companies  to  produce  apparatus  under  the  Edi- 
son patents.  These  were  the  Edison  Machine  Works, 
located  first  in  New  York  and  afterwards  moved  to 
Schenectady;  the  Edison  Lamp  Works  of  Harrison,  N. 
J.;  Bergmann  &  Company,  New  York,  and  the  Edison 
Tube  Works,  New  York.  The  Parent  Company  next 
organized  the  Edison  Company  for  Isolated  Lighting, 
which  controlled  the  installation  of  isolated  plants 
throughout  the  entire  United  States,  but  with  certain 
restricted  districts.  Finally,  the  plan  contemplated  the 
organization  of  local  illuminating  companies  in  the 
larger  cities,  and  these  companies  were  to  be  given  all 
the  rights  of  the  Parent  Company  for  central  station 
or  for  isolated  lighting.  Street  railways  were  specific- 
ally exempted.  About  fifty  of  these  companies  were  or- 
ganized, including  New  York,  Chicago,  Philadelphia, 
Brooklyn,  Detroit,  Cleveland  and  Boston.  In  these 
cities  all  the  manufacturing  companies  and  the  Edison 
Company  for  Isolated  Lighting  relinquished  their  rights 
to  do  business  except  so  far  as  it  related  to  street 
railways. 

As  time  passed,  the  Parent  Company  either  bought 
out  or  consolidated  the  manufacturing  companies,  and 
finally  all  were  united  in  the  Edison  General  Electric 
Company.  In  1892  this  company  consolidated  with  the 
Thomson-Houston  Company,  its  greatest  competitor, 
and  the  resulting  General  Electric  Company  is  the  lead- 
ing electric  company  in  America  to-day. 

Terms  for  Local  Organization 

The  general  terms  upon  which  local  companies  were 
organized  were  uniform  throughout  the  United  States. 
They  involved  the  requirement  that  part  of  the  securi- 
ties of  the  local  company  or  their  equivalent  should  be 
turned  over  to  the  Parent  Company  in  payment  for 
exclusive  rights  in  the  territory  named  to  the  several 
hundred  patents  owned  by  the  Parent  Company,  cover- 
ing also  the  sale  of  isolated  plants;  the  right  to  pur- 
chase the  product  of  the  manufacturing  companies  at 
fair  and  equitable  prices,  these  being  defined  at  the 
time  as  the  prices  the  manufacturers  charged  the  Par- 
ent Company  or  the  isolated  company  for  their  product. 
These  prices  were  generally  known  as  "shop  prices." 
The  differential  which  the  local  companies  received  was 
equivalent  to  the  gross  profit  which  the  Parent  Com- 
pany or  the  isolated  company  charged  their  customers 
for  similar  apparatus;  this  was  not  a.  fixed  amount,  and 
averaged  25  per  cent,  running  as  high  as  40  per  cent 
in  some  cases.  Other  considerations  received  by  the 
local  companies  were  the  advantages  of  the  use  of  the 
technical  organization  of  the  Parent  Company,  and, 
finally,  the  prestige  Mr.  Edison's  name  added  to  the 
enterprise. 

The  Boston  Edison  company  was  organized  in  1886 
under  this  arrangement,  and  from  its  first  three  issues 
of  stock  turned  over  35  per  cent  of  the  sale  proceeds  to 
the  Parent  Company.  The  fact  that  the  Edison  patents 
did  not  control  the  situation,  and  that  it  was  possible 
for  companies  or  individuals  to  purchase  incandescent 
lamps  and  dynamos  from  others,  was  used  later  by  the 
Boston  company  to  reduce  the  percentage  of  stock  given 
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for  license,  and  from  time  to  time  that  percentage  ha.s 
been  reduced  until  at  present  it  is  2  per  cent  upon  the 
amount  received  from  the  sale  of  securities.  This 
would  be  somewhat  over  4  per  cent  upon  the  i)ar  value, 
on  account  of  the  premium  at  which  the  stock  has  been 
issued. 

Exemptions  from    Licknsk   Payments 

As  the  central  station  business  grew,  the  various  local 
Edison  companies  cither  consolidated  with  or  pur- 
chased the  competing  companies  in  their  cities,  and  in 
the  case  of  Boston,  that  portion  of  the  securities  issued 
for  the  purchase  of  competing  companies  was  exempted 
by  the  Parent  Company  from  the  license  payments; 
exemptions  were  also  given  for  storage  batteries,  which 
were  not  included  in  the  Edison  license,  as  well  as  for 
any  money  expended  in  the  territory  covered  by  the 
Boston  company,  but  not  included  within  the  original 
confines  of  the  city  of  Boston.  During  the  past  dozen 
years,  therefore,  the  exemptions  have  been  almost  as 
much  as  that  portion  which  was  not  exempted  and  on 
which  license  was  paid. 

As  competition  between  the  Edison  and  outside  man- 
ufacturing companies  became  more  severe,  the  differ- 
ence between  the  licensee  shop  prices  and  the  non- 
licensee  prices  became  less  and  less,  and,  in  fact,  almost 
disappeared.  It  has  been  impossible  to  determine  just 
how  much  the  Boston  Edison  company  saved  by  pur- 
chasing its  Edison  supplies  and  apparatus  under  this 
licensee  contract  over  what  it  would  have  paid  had  it 
not  been  a  licensee.  This  amount  is  certainly  hundreds 
of  thousands  of  dollars,  and  the  management  is  entirely 
satisfied  that  it  exceeds  the  amount  that  was  paid  for 
the  license. 

When  the  difference  in  price  between  the  licensee 
and  non-licensee  customers  became  comparatively  small, 
upon  the  Boston  company's  agreement  that  all  bills 
would  be  paid  promptly,  the  Parent  Company  increased 
this  difference  by  adding  an  extra  or  special  discount 
based  somewhat  upon  the  amount  of  license  which  had 
been  paid.  In  the  Boston  case  this  discount  is  5  per 
cent  on  everything  except  incandescent  lamps,  arc  lamps 
and  parts,  rectifiers  and  parts,  no  discount  being  al- 
lowed on  these  devices  on  account  of  agreement  between 
the  General  Electric  and  the  Westinghouse  companies. 

At  the  time  the  original  stock  of  the  Boston  company 
was  issued,  and  later,  the  amount  paid  for  the  license 
was  included  in  plant,  and  capital  representing  this  was 
issued.  The  apparatus  purchased  of  the  manufacturing 
companies  was  charged  to  the  plant  account  at  so- 
called  "shop  prices,"  which  were  the  net  amounts  the 
Boston  company  paid  the  manufacturers,  capital  being 
authorized  and  issued  for  this  in  the  usual  course. 

License  Payments  Now  Made  from  Earnings 

After  this  plan  had  been  in  force  for  some  years, 
the  Boston  company  changed  its  policy  in  regard  to 
capitalizing  these  licensee  payments,  and  charged  off 
the  amounts  which  had  previously  been  paid,  other 
property  being  thereby  substituted  to  represent  cap- 
ital issued  on  this  account.  License  payments  since 
that  time  have  been  made  from  earnings.  The  amount 
of  the  special  discount  given  in  consideration  of  the 
license  has,  therefore,  been  considered  as  belonging  to 
the  customers  rather  than  to  the  stockholders,  and  has 
been  put  into  the  earnings  rather  than  used  to  reduce 
the  cost  of  the  plant,  the  payment  for  which  is  a  well- 
recognized  obligation  of  the  stockholders.  The  com- 
pany has  a  constantly  accruing  obligation  in  license 
payments  in  connection  with  its  continual  growth,  and 
the  diversion  of  these  discounts  from  the  earnings  ac- 
count to  the  property  account  would  mean  that  future 
license  payments  must  be  contributed  entirely  by  the 


customers,    without    the    substantial    assistance    which 
this  special  discount  has  heretofore  given. 

The  incidental  advantages  of  the  right  to  do  an  iso- 
lated plant  business  in  Boston  and  the  right  to  sell 
incandescent  lamps  have  belonged  to  the  Boston  Edison 
company  all  these  years,  though  for  commercial  rea- 
sons temporary  agreements  have  been  made  with  the 
General  Electric  Company  to  handle  this  business.  The 
sale  of  incandescent  lamps  and  other  patented  appa- 
ratus excepting  motors  and  isolated  plants  has  brought 
the  company  a  return  in  the  form  of  royalty  from  the 
General  Electric  Company  for  a  number  of  years  of 
$1,500  per  annum.  Some  profit  has  been  made  from  the 
sale  of  isolated  plants;  this  latter  business  is  now  under 
the  Boston  company's  control,  and  its  policy  naturally 
is  to  discourage  their  introduction  wherever  possible 
on  the  ground  that  their  introduction  is  an  economic 
mistake  and  that  Edison  service  can  now  be  obtained 
at  prices  which  will  compare  favorably  in  almost  all 
instances  with  the  cost  of  operating  isolated  plants. 
The  mere  fact  of  being  able  to  connect  the  special  dis- 
counts directly  with  materials  purchased  hardly  justifies 
a  different  treatment  from  that  given  the  royalties, 
etc. 

Value  of  Licenses 

It  is  impossible  at  this  late  date  to  judge  what  the 
effect  would  have  been  if  the  Boston  company  had  not 
entered  into  the  contract  with  the  Edison  Electric  Light 
Company;  it  is  inconceivable,  however,  that  the  com- 
pany could  have  attained  its  present  state  of  public 
usefulness  without  operating  under  the  patents  con- 
trolled by  this  company.  The  invention  of  the  trans- 
former and  the  discovery  of  the  benefits  of  alternating 
current  transmission  were  not  anticipated  by  Mr.  Edi- 
son, nor  were  they  known  at  the  time  the  Boston  com- 
pany was  organized;  the  principal  effect  of  these  has 
been  to  enable  the  company  to  extend  its  supply  to  much 
greater  distances,  but  from  the  substations  outward  the 
operation  of  the  system  is  still  dependent  upon  the 
Edison  patents  and  developments.  Complete  systems 
can  now  be  obtained  from  other  companies  than  the 
General  Electric,  but  this  was  not  so  in  1886,  and  the 
inability  to  use  the  Edison  system  as  then  developed 
would  have  retarded  for  many  years  the  development 
of  the  electric  lighting  business  in  Boston.  Without 
the  licensee  privileges  a  vastly  greater  investment 
would  have  been  required. 

The  contract  of  1886  has  not  been  changed  in  any 
particular  except  as  to  the  amount  of  the  license.  Some 
of  its  clauses  have  become  valueless  with  time.  As  the 
original  patents  ran  out  new  ones  have  taken  their 
places,  so  that  the  license  has  a  continuing  value,  less, 
of  course,  than  in  the  beginning,-  but  certainly  of  too 
great  value  to  have  the  license  cancelled.  The  policy 
of  the  Boston  Edison  company  is,  therefore,  to  continue 
its  license  indefinitely,  paying  as  low  a  license  fee  as 
can  be  mutually  agreed  upon.  No  settlement  has  been 
made  with  the  Parent  Company  for  the  past  nine  years, 
though  negotiations  have  been  going  on  from  time  to 
time  relative  to  the  further  reduction  of  the  license 
percentage.  The  latest  negotiations  look  to  the  Boston 
company's  giving  up  its  isolated  plant  rights  and  con- 
fining its  activities  under  the  license  merely  to  central 
station  business;  they  may  result  in  a  new  agreement 
with  this  specific  change,  otherwise  the  contract  is  likely 
to  continue  indefinitely.  From  1893,  when  the  first 
storage  battery  was  installed,  until  1907,  when  the  last 
license  payment  was  made,  the  amount  paid  for  license 
was  in  every  case  the  result  of  negotiations,  and  settle- 
ments were  often  made  for  lump  sums  without  regard 
to  the  exact  percentage  which  this  might  be  upon  the 
cash  received  from  the  sale  of  securities. 
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Selling  1248  Electric  Ranges  in  Twelve  Months 


How  the  Fourteen  Divisions  of  the  Southern  California  Edison  Company  Worked  Together  to 

Raise  the  Range  Load  of  Their  Districts 
By  S.  M.  Kennedy 

General  Agent.  Southern  California  Edison  Company 


CALIFORNIA,  and  particularly  the  southern  por- 
tion of  the  state,  has  the  reputation  of  being 
highly  developed  from  an  electrical  standpoint. 
The  record  of  one  year's  sales  of  electric  ranges  by  one 
company  will  not  tend  to  decrease  the  reputation  al- 
ready earned. 

On  the  first  day  of  November,  1915,  the  Southern  Cali- 
fornia Edison  Company  commenced  selling  electric 
ranges  in  real  earnest.  Prior  to  that  date  there  had 
been  sold  on  the  company's  system  a  few  score  of  ranges, 
without  any  particular  method  being  followed  as  to 
types,  m.akes  or  manner  of  sale.  Most  of  the  earlier 
sales  had  been  gradually  eliminated  for  one  reason  or 
another  until  there  remained  on  the  date  referred  to 
only  fifty-nine  installations.  On  Nov.  1,  1916,  the  total 
number  of  ranges  installed  or  contracted  to  be  installed 
on  the  Edison  system,  after  deducting  all  cancellations, 
was  1248,  making  a  sales  record  averaging  about  100 
ranges  per  month  for  twelve  consecutive  months.  These 
results  were  not  obtained  by  haphazard  spurts,  but 
rather  from  a  carefully  prepared  plan  which  was  en- 
thusiastically carried  out.  No  so-called  campaigns  were 
inaugurated  to  create  spasmodic  interest  and  be  fol- 
lowed by  the  inevitable  reaction.  No  sensational  or 
pyrotechnic  advertising  was  adopted  to  arouse  tem- 
porary curiosity  and  later  be  succeeded  by  chilling  in- 
difference. On  the  other  hand  a  regular  department 
was  organized  to  carry  on  the  work  of  educating,  pro- 
moting, demonstrating  and  selling  every  working  day 
of  the  year. 

The  System  Is  Divided  Into  Fourteen  Districts 

The  system  of  Southern  California  Edison  Company 
is  divided  into  fourteen  districts,  each  in  charge  of  a 
local  manager.  These  districts  vary  in  size  and  im- 
portance, in  proportion  to  population  and  territory 
embraced.     It  is  interesting  to  note  that  the  sales  of 


electric  ranges  were  remarkably  well  distributed  over 
the  entire  system,  the  proportions  being  as  shown  in 
the  following  table: 

District  A — A   large   city 168  Ranges 

District  B — Residential  city  of  45.00(1  population 100  Ranges 

District  C — Residential   city   of   25,000   population   and 

rural    territory 152  Ranges 

District  D — City     of     20,000     population;     agricultural 

territory     154  Ranges 

District  E — Residential      city      of      15,000      population; 

citrus    territory 86  Ranges 

District  F — Beach    resort    city 20  Ranges 

District  G — P.each  city  and  rural  territory 43  Itanges 

District  H — Manufacturing    city    of    12,000    population 

and   rural  territory 49  Ranges 

District  I — Seaport     10  Ranges 

District  J — Citv   of   40,000   population;    re.sidential   and 

industrial    158  Ranges 

District  K — Residential   city   of   10,000  population   and 

rural    territory 36  Ranges 

District  L — Residential   city   of   10,000   population   and 

citrus    territory 109  Ranges 

District  M — Small  citv  of  2000  population;  agricultural 

territory     102  Ranges 

District  N — Tourist  and  residential  city  of  20,000  pop- 
ulation;   rural   territory 61  Ranges 

1248   Ranges 

Gas  service  is  available  in  all  the  cities,  and  in  much 
of  the  rural  territory.  Of  electric  range  sales  about  40 
per  cent  were  made  along  gas  lines  and  60  per  cent 
where  gas  service  was  not  to  be  had.  One  hundred  and 
ninety-four  ranges  were  sold  for  installation  in  five  new 
apartment  houses,  all  of  which  could  have  obtained  gas 
service.  Twenty  ranges  were  sold  for  installation  in 
domestic  science  departments  of  public  schools.  The 
educational  advantages  and  possibilities  of  such  installa- 
tions were  readily  appreciated.  A  few  ranges  have  been 
installed  in  the  kitchens  of  institutions  and  some  in 
restaurants.  The  remainder  of  the  ranges,  a  total  of 
more  than  1000,  represent  installations  in  an  equal 
number  of  residences  for  domestic  use. 

The  selling  and  installing  of  a  large  number  of  elec- 
tric ranges  in  twelve  months  involves  a  great  amount  of 
labor,  because  both  the  selling  and  installing  were  com- 
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You  will  own  one  cvcnluallv 
Why  not  NOW? 


"THE  TRUTH  AND  THE  PROOF"— PAGES  FROM  THE  BOOKLET  OF  ELECTRIC  RANGE  TESTIMONIALS  USED  IN  THE  LOS  ANGELES  DISTRICT 

"Therf-  are  twentv-six  letters  in  the  alphabet  and  in  this  booklet  there  are  twenty-six  letters  from  customers  of  the  Southern  Cali- 
fornia Edison  Company  who  have  learned  the  A  B  C's  of  cooking  by  electricity,"— explains  the  opening  paragraph  of  this  twelv'e-page 
booklet    whfchcom^nuL      "It  wi  noted  that  the  letters  are  written  by  customers  living  in  or  close  to  Los  Angeles    consequently  the 

Srs  o^  these  Communications  may  be  readily  referred  to  by  letter,  telephone  or  personal  inquiry."     Note  the  electric  range  delivery 
•wagon  pictured  on  the  last  page. 
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paratively  new  work,  and  men  had  to  be  educated  to 
do  both  in  the  right  way.  The  company  (luickly  learned 
that  if  it  desired  to  make  sales  in  (luantities  it  must 
secure  expert  salesmen  who  could  make  reasonably  good 
incomes.  Six  men  were  finally  selected  to  give  their 
entire  time  to  electric  cooking  contracts.  They  were 
paid  both  salary  and  commission,  and  soon  became  en- 
thusiastic advocates  of  and  sound  believers  in  the  utility 
of  the  electric  range.  Some  of  these  men  averaged 
one  range  per  day  for  several  months,  and  others  sold 
an  average  of  three  or  four  ranges  per  week  right 
along.  The  most  effective  work  in  selling  electric  cook- 
ing service  cannot  be  done  by  men  who  must  divide 
their  time  selling  lighting  and  power  service  also.  The 
company's  range  salesmen  working  in  rural  territory 
were  provided  with  automobiles.  This  increased  their 
efficiency  by  enabling  them  to  make  more  calls  per  day. 
The  cars  also  permitted  the  salesmen  to  take  prospects 
to  visit  installations  already  made  or  to  inspect  the 
various  types  of  ranges  in  the  company's  salesrooms. 
It  often  happened  that  numerous  calls  on  the  same  pros- 
pect had  to  be  made,  and  frequently  both  husband  and 
wife  required  to  be  convinced  before  a  contract  was 
finally  closed. 

To  obtain  the  desired  results  salesmen  must  be  en- 
thusiastic, diplomatic,  persistent,  systematic  and,  above 
all,  have  absolute  faith  in  the  proposals  they  make  and 
the  service  they  are  selling.  'The  company's  new  busi- 
ness manager  and  his  assistants  found  it  desirable  to 
hold  frequent  and  regular  meetings  with  range  sales- 
men, to  instruct  and  educate  the  men  and  direct  their 
operations,  and  these  meetings  were  always  productive 
of  good  results.  Demonstrations  are  invaluable,  but 
few  salesmen  can  cook  or  demonstrate,  and  moreover 
women  are  not  always  interested  in  men  cooks,  as  some 
think  such  men  are  usurping  women's  prerogative.  The 
Southern  California  Edison  Company  found  it  impor- 
tant to  have  good  female  demonstrators — first,  to  give 
exhibitions  in  the  company's  offices  and,  second,  to  visit 
purchasers  of  electric  ranges  in  their  homes  and  show 
them  how  best  to  handle  the  ranges,  in  order  that  the 
most  satisfaction  could  be  obtained  at  the  least  expense. 
The  successful  operation  of  an  electric  range  depart- 
ment cannot  be  carried  on  without  demonstrators  who 
not  only  know  how  to  cook  electrically,  but  who  know 
whether  the  range  and  the  service  supplied  to  each  range 
are  what  they  should  be  to  do  proper  work.  The  most 
useful  demonstrator  must  also  be  a  diplomat.  Many 
women  are  sensitive  about  criticism  of  their  kitchens 
and  the  manner  in  which  they  are  run,  and  the  demon- 
strator must  persuade  rather  than  dictate.  The  Edison 
Company  now  keeps  two  lady  demonstrators,  who  are 
constantly  at  work.  Each  one  is  supplied  with  a  light 
automobile  and  a  large  portion  of  their  time  is  spent 
in  nursing  installations  already  made.  The  salesmen 
soon  found  that  a  pleased  electric  range  consumer  be- 
comes an  ardent  advocate  of  electric  cooking  among 
friends  and  neighbors.  Consequently,  future  contracts 
were  obtained  with  less  trouble  in  localities  where  one  or 
more  ranges  were  being  used  with  satisfaction. 

Ample  Stock  Essential  to  Prompt  Sales 

It  is  a  difficult  matter  to  make  sales  without  a  stock 
to  draw  upon.  Catalogs  are  excellent,  but  the  goods 
are  better.  The  company  has  maintained  a  liberal  stock 
of  various  types  of  ranges  of  several  standard  makes. 
By  this  means  stoves  could  be  shown  at  once  to  fit  all 
needs,  conditions  and  purses.  A  prospect  may  take  sev- 
eral months  to  make  up  his  mind  to  buy  an  electric 
range,  but  usually  he  would  like  to  have  it  installed  the 
day  after  he  signs  the  contract.  Sometimes  delays  in 
obtaining  stock  and  consequent  delays  in  installations 
mean  cancellation  of  orders.     The  Edison  company  has 


kept  the  selling  prices  down  as  low  as  possible  in  order 
to  make  them  attractive,  and  has  in  most  cases  agreed 
to  do  the  work  of  installing,  including  the  fuel  run  from 
the  meter  to  the  range,  for  a  flat  rate  of  $10.  The  com- 
pany has  been  satisfied  to  break  even  on  the  installa- 
tions— and  has  not  looked  for  any  profit  in  that  direc- 
tion. High  prices  tend  to  restrict  sales  and  low  prices 
increase  their  volume. 

The  arousing  of  interest  in  electric  cooking  and  creat- 
ing a  desire  for  information  among  consumers  requires 
good  advertising.  The  Edison  company  has  used  lib- 
erally the  newspaper,  the  folder,  the  follow-up  letter 
and  the  testimonial — all  with  more  or  less  effect.  The 
follow-up  letter  is  the  best  medium  to  prepare  the  way 
for  the  salesman,  and  after  the  .salesman  first  calls  the 
testimonial  from  actual  consumers  is  of  great  value. 
The  company  has  recently  issued  a  folder  entitled  "The 
Truth  and  the  Proof  About  Electric  Cooking."  It  con- 
tains twenty-six  letters  from  consumers  of  the  company 
who  have  been  using  electric  ranges  in  their  homes  for 
some  time.  These  letters  were  selected  from  many  of 
a  similar  character,  and  they  deal  with  all  phases  of 
electric  cooking,  and  there  is  no  objection  to  the  use 
of  the  electric  range  which  is  not  met  and  offset  in  one 
or  more  of  the  testimonials.  The  letters  in  question 
were  all  written  by  consumers  of  the  company  with 
whom  prospects  may  easily  communicate  by  mail,  tele- 
phone or  personal  inquiry.  The  illustrations  were  all 
taken  in  the  kitchens  of  satisfied  customers. 

Combination  Lighting  and  Cooking  Service 
Schedule  Used 

The  Edison  company  has  adopted  a  combination 
schedule  for  lighting  and  cooking  service  which  has  been 
very  satisfactory  to  the  company  and  its  customers. 
This  schedule  provides  for  one  service  and  one  meter 
in  each  residence.  This  method  tends  to  keep  dov^oi 
investment  and  operating  costs  as  well  as  eliminating 
confusion  and  trouble  for  the  consumer.  The  schedule 
is  as  follows: 

For  all  consumption  of  electric  energy  in  residences  and 
suites  of  apartments,  through  one  meter,  where  an  electric 
range  is  installed  and  used  for  cooking  purposes: 

Class  A — Houses  of  eight  active  rooms  and  over,  first 
40  kw.-hr.  per  month,  7  cents  per  kilowatt-hour. 

Class  B — Houses  of  six  and  seven  active  rooms,  first  30 
kw.-hr.  per  month,  7  cents  per  kilowatt-hour. 

Class  C — Houses  of  five  active  rooms  and  less  and  apart- 
ment house  suites,  first  20  kw-hr.  per  month,  7  cents  per 
kilowatt-hour. 

For  all  energy  used  in  excess  of  the  number  of  kilowatt- 
hours  per  month  designated  in  any  of  the  above  classes^ 
3.5  cents  per  kilowatt-hour. 

Monthly  minimum  bill  $2.50. 

In  classifying  the  houses  supplied  with  service  under  this 
schedule  bathrooms,  halls  and  cellars  will  not  be  included 
as  active  rooms. 

The  foregoing  schedule  applies  in  all  territory  except 
in  the  two  largest  cities  on  the  company's  system.  In 
these  cities,  because  of  local  regulations,  a  special  meter 
is  set  for  cooking  service,  and  charge  is  made  on  a 
regular  power  schedule. 

Water  Heating  Business  Now 
Actively  Solicited 

The  company  is  now  proceeding  energetically  to  de- 
velop the  water  heating  load,  particularly  in  rural  ter- 
ritory where  gas  is  not  available.  Experience  has 
demonstrated  that  the  average  consumption  of  the  elec- 
tric cooking  consumer  is  100  kw.-hr.  per  month.  To 
provide  for  the  additional  water  heating  load  another 
block  has  been  added  to  the  combination  schedule,  which 
would  work  out  as  follows  for  a  consumer  having,  for 
example,  a  seven-room  house:  First  30  kw.-hr.  per  month 
(lighting),   7   cents   per   kilowatt-hour;    next    100   kw.- 
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hr.  per  month  (cooking),  3.5  cents  per  kilowatt-hour; 
excess  of  130  kw.-hr.  per  month  (water  heating),  2 
cents  per  kilowatt-hour.  It  is  expected  that  the  water 
heating  load  will  average  about  150  kw-hr.  per  consumer 
per  month.  This  average  consumption  for  water 
heaters  would  naturally  be  exceeded  in  colder  climates. 
The  water-heating  schedule  is  only  given  where  an 
electric  range  is  installed  and  used  for  cooking  and  an 
electric  water  heater  is  installed  for  heating  water. 
Further,  in  order  that  a  consumer  may  obtain  this 
water-heating  rate  of  2  cents  per  kilowatt-hour,  the  ser- 
vice must  be  controlled  by  a  double  throw  switch  so 
that  when  the  range  is  on  the  water  heater  is  off  and 
vice  versa.  This  rule  makes  the  same  service  meter 
and  transformer  installation  on  the  range  take  care  of 
the  needs  of  the  water  heater.  It  also  prevents  the 
range  and  the  water  heater  from  being  on  the  peak 
at  the  same  time.  It  is  expected  that  the  solving  of 
the  water  heating  problem  for  rural  customers  will 
pave  the  way  for  many  additional  installations  of  elec- 
tric ranges.  Frequently  a  prospect  would  refuse  to 
adopt  electric  cooking  because,  for  hot  water  purposes, 
he  needed  his  old  equipment  and  did  not  wish  or  had 
not  room  enough  for  two  stoves  in  his  kitchen.  An 
electric  water  heater  attached  to  the  old  water  tank  will 
eliminate  the  coal,  wood  or  oil-burning  range. 

The  Southern  California  Edison  Company  has  had  the 
co-operation  and  assistance  of  the  principal  electric 
range  m.anufacturers  in  the  exploitation  and  promotion 
work  and  the  soliciting  for  electric  cooking  business. 
In  most  cases  the  electric  dealers  and  contractors  have 
also  recognized  that  in  the  present  stage  of  electric 
cooking  the  central  station  must  bear  the  strain,  as  the 
expense  is  necessarily  heavy  and  no  other  branch  of  the 
industry  could  afford  to  spend  the  time  and  money  for 
the  development  of  this  new  business.  The  profitable 
period  for  the  dealers  will  come  later,  when  the  real 
demand  has  been  created.  The  management  of  the  Edi- 
son company  has  encouraged  the  use  of  electric  ranges 
among  its  own  employees,  and  has  endeavored  to  edu- 
cate all  employees  to  appreciate  the  utility  of  electric 
cooking  for  its  own  sake,  and  also  to  understand  its 
value  as  an  income  producer  for  the  company.  It  is  con- 
fidently expected  that  the  1917  sales  of  electric  ranges 
will  be  50  per  cent  greater  than  those  of  1916,  unless 
the  higher  prices  have  a  depressing  influence  upon  the 
anticipated  demand.  The  methods  to  be  adopted  dur- 
ing the  coming  year  will  be  much  the  same  as  those 
followed  in  the  present  year,  but  owing  to  the  excel- 
lent promotion  work  already  done  the  results  should 
be  more  satisfactory. 


High  Value  of  Scrap  Metal  Used  as  Argu- 
ment for  Change  to  Central 
Station  Service 

In  a  folder  stating  that  scrap  copper  has  increased 
in  value  more  than  85  per  cent,  that  scrap  iron  has  risen 
40  per  cent  and  that  other  metals  have  shown  corre- 
sponding increases  in  value,  the  Commonwealth  Edison 
Company,  Chicago,  makes  an  effort  to  interest  isolated 
plant  owners  in  central  station  service. 

"This  is  the  time  to  get  rid  of  your  power  plant," 
says  the  folder.  "We  are  going  through  a  period  when 
metals  such  as  copper  and  iron  have  risen  remarkably 
in  value.  Extraordinarily  good  as  these  prices  are  to- 
day, there  is  little  likelihood  of  their  remaining  at  their 
present  mark.  Owners  of  power  plants  ought  to  find 
this  an  advantageous  moment  to  dispose  of  those  plants 
at  exceptionally  high  prices,  utilizing  the  space  for  other 
purposes.  New  power  plants  are  higher  in  price  than 
ever,  for  the  same  economic  reasons  that  have  boosted 


the  second-hand  and  scrap  value  of  old  plants.  Edison 
service  has  improved  in  quality  but  has  not  increased 
in  cost.  In  fact,  its  cost  has  decreased  and,  in  accord- 
ance with  the  policy  of  the  Commonwealth  Edison  Com- 
pany, it  will  probably  continue  to  decrease.  It  should 
prove  an  immediate,  as  well  as  an  eventual,  financial 
gain,  to  dispense  with  a  privately-operated  power  plant 
and  install  economical,  reliable  Edison  service  now." 


A  Tuning-Fork  Recorder  of  Complex 

Wave  Forms 

Hitherto,  by  impressing  upon  an  electromagnetical- 
ly  controlled  tuning  fork  an  alternating  current  of 
complex  wave  form  the  fork  itself  only  responded  to 
the  fundamental  and  wholly  disregarded  the  higher 
harmonics    impressed    upon    the    electromagnet.      By 
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APPARATUS   FOR   RECORDING   OSCILLATIONS 

means  of  suspending  a  ball  m.ember  at  the  end  of  a 
series  of  graduated  supports  attached  to  each  other 
in  abutting  relationship,  Alexander  Behm  of  Kiel, 
Germany,  in  patent  No.  1,203,172,  has  been  able  to 
produce  a  tuning-fork  oscillator  which  can  be  made 
to  record  not  only  the  fundamental  of  a  complex  wave 
form  but  also  any  one  or  a  series  of  harmonics  present 
in  the  wave.  Moreover,  by  suitably  calculating  the  di- 
mensions and  the  ratios  of  oscillation  of  the  separate 
members  of  the  combination,  it  is  possible  to  insure 
that  the  measuring  member  shall  come  to  rest  again 
within  a  period  of  0.02  seconds  in  spite  of  having 
made  a  large  deflection.  This  strong  damping  is 
brought  about  not  only  by  the  increased  air  resist- 
ance due  to  the  greater  length  of  surface,  but  chiefly 
by  the  vibrations  which  the  separate  members  per- 
form relatively  to  each  other.  Thus  the  improved  tun- 
ing fork  is  admirably  adapted  within  its  range  for  re- 
cording speech  wave  forms  either  by  the  aid  of  a 
microphone  amplifier  or  even  directly  by  means  of  a 
diaphragm. 
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What  Co-operation  Means  in  Foreign  Trade 

Federal  Trade  Commission,  Favoring  Combinations  for  Foreign  Commerce,  Shows  That  the 
American  Electrical  Industry  Has  to  Meet  Powerful  European  Competition 


AFTER  an  extensive  investigation  of  competitive 
conditions  affecting  Americans  in  international 
trade  the  Federal  Trade  Commission  favors  legis- 
lation to  permit  co-operative  export  organizations  of 
American  producers  and  manufacturers.  The  com- 
mission approves  the  principle  which  it  was  sought  to 
embody  in  the  Webb  bill,  already  passed  by  the  House 
of  Representatives  and  now  awaiting  action  by  the 
Senate.  Its  recommendation  is  "subject  to  the  condi- 
tion that  the  legislation  shall  be  carefully  safeguarded 
and  shall  make  absolutely  clear  that  the  combinations 
for  expoi-t  business  are  subject  to  all  the  rigors  of  the 
Sherman  law  if  they  are  used  to  restrain  trade  in  the 
United  States." 

An  abstract  of  the  account  of  the  conditions  prevail- 
ing in  the  electrical  industries  of  Germany  and  England, 
as  presented  in  the  report  of  the  commission,  follows : 

Communities  of  Interest  in  Germany 

The  Allgemeine  Elektricitats-Gesellschaft  and  the 
Siemens-Schuckert  have  succeeded  in  concentrating 
about  80  per  cent  of  the  entire  electrical  business  of 
Germany  into  their  own  hands.  Of  this  about  45  per 
cent  is  controlled  by  the  A.  E.  G.  and  about  35  per  cent 
by  Siemens. 

One  of  the  distinctive  features  of  the  German  elec- 
trical industry  is  the  extent  to  which  it  is  supported  by 
banks. 

Through  members  of  its  board  and  executives,  the 
A.  E.  G.  is  related  to  banks  and  banking  groups  repre- 
senting $533,234,000.  [These  relationships  are  graph- 
ically shown  on  a  chart  prepared  from  data  submitted 
by  William  J.  Clark  of  the  General  Electric  Company 
and  arranged  according  to  a  design  suggested  by  0.  C. 
Merrill  of  that  company,  and  published  in  the  report.] 


This  close  connection  with  great  banking  groups  has 
assisted  the  A.  E.  G.  in  the  promotion  of  foreign  trade. 
These  banks  have  assisted  in  financing  many  foreign 
undertakings  in  which  electrical  etiuipment  was  re- 
quired. They  have  also  assisted  in  the  organization  of 
special  banks  and  trust  companies  for  electrical  enter- 
prises, preferably  abroad. 

These  banking  connections  also  account  for  the  credit 
extended  in  foreign  trade  by  the  A.  E.  G.  and  the  Sie- 
mens-Schuckert concern. 

The  chart  also  shows  the  extensive  connections  of  the 
A.  E.  G.  with  other  important  German  business  enter- 
prises. Some  of  these,  such  as  insurance  companies, 
add  to  its  financial  strength.  Others  are  companies 
manufacturing  chemicals,  glass,  fabrics  of  various 
kinds,  iron  and  steel  products,  etc.  Others  are  mining 
companies,  metal  buying  and  refining  concerns.  These 
all  facilitate  its  purchase  of  materials  and  supplies. 
Still  others  are  transportation,  light,  power  and  public- 
utility  companies. 

The  A.  E.  G.  maintains  a  most  extensive  organiza- 
tion throughout  Germany  and  many  foreign  countries 
by  means  of  subsidiary  companies.  Some  of  these  are 
banks  for  the  financing  of  electrical  enterprises;  others 
are  operating,  managing,  and  selling  companies.  All  in 
all  they  represent  a  capital  investment  of  approximately 
$500,000,000. 

Agreements  Covering  Foreign  Markets 

In  1903  the  A.  E.  G.  entered,  it  is  said,  into  an  agree- 
ment with  the  General  Electric  Company  of  America 
by  which  certain  territories  are  respected.  The  A.  E.  G. 
was  given  the  exclusive  trade  in  Germany,  Luxemburg, 
Austria-Hungary,  European  and  Asiatic  Russia,  Fin- 
land,   Holland,    Belgium,    Sweden,    Norway,    Denmark, 


SECRETARY  REDFIELD  SAYS  FOREIGN  TRADE  MAINTAINS 

DOMESTIC  BUSINESS 


W.  C.  Redfield,  secretary  of  the  Department  of  Com- 
merce, states  to  the  Electrical  World: 

"Our  experience  in  the  Department  of  Commerce 
shows  us  that  the  electrical  manufacturer  has  a  vital 
interest  in  the  development  of  export  trade. 

"We  must  have  foreign  trade  if  we  are  to  maintain 
our  domestic  business.  To-day  we  hold  the  world's 
greatest  reserve  of  gold.  This  reserve  forms  the  basis 
for  all  our  credits,  domestic  and  foreign,  those  we  grant 
at  home  and  those  we  grant  abroad.  Unless  we  have 
a  great  gold  reserve  we  cannot  grant  credits  largely. 
Large  reserve  means  large  ability  to  grant  credits; 
smaller  reserve,  less  ability,  and  a  very  small  reserve 
means  small  ability  to  grant  credits  anywhere,  at  home 
as  well  as  abroad.  If,  then,  in  coming  times  other 
nations  shall  draw  too  heavily  on  our  gold  reserve,  the 
volume  of  our  domestic  credits  must  shrink.  It  will 
not,  in  other  words,  be  as  easy,  perhaps  not  easy  at  all, 
to  get  sufficient  credit  to  keep  our  domestic  industries 
moving  as  we  wish. 

"There  are  several  ways  to  protect  this  gold  reserve: 
loans  abroad,  investments  abroad,  sales  abroad.  These 
are  three  most  effective.  Probably  all  of  them  will  be 
needed.  Certainly  all  of  them  should  be  encouraged 
by  every  far-seeing  American  business  man.  The 
manufacturer  who  says  he  does  not  care  for  foreign 
trade  is  following  false  lights.  If  all  did  that  our 
domestic  trade  would  soon  shrink.  We  must  keep  out 
in  the  big  world  whether  we  will  or  no  in  order  to  keep 


on  good  terms  with  ourselves  in  our  domestic  world. 
Foreign  trade  is  not  a  luxury  but  a  necessity.  Our 
plants  are  too  big  to  run  full  time  continuously  on  our 
domestic  market.  We  may  not  offset  the  foreign  trade 
against  the  domestic.  We  must  rather  remember  that 
one  should  be  done  and  the  other  should  not  be  left 
undone. 

"Appreciating  these  facts  the  Department  of  Com- 
merce aims  to  help  the  foreign  trade  in  every  practicable 
way.  It  has  a  double  staff  of  trained  commercial  men, 
ten  commercial  attaches  who  hold  fixed  posts,  and 
twenty  or  more  commercial  agents,  who  are  traveling 
men.  The  results  of  their  work  and  that  of  our  fine 
consular  service  are  made  known  to  the  business  world 
through  eight  branch  offices  and  eight  co-operating 
offices  and  by  constant  publications,  including  a  daily 
paper,  '  Commerce  Reports,'  and  through  the  cor- 
respondence and  circular  letters  of  the  main  office  in 
Washington.  Our  commercial  staff,  both  foreign  and 
domestic,  is  kept  in  constant  personal  touch  also  with 
manufacturers  and  commerical  bodies  throughout  the 
country.  The  service  is  flexible,  effective,  productive. 
It  has  the  enthusiastic  support  of  the  business  men  who 
have  tried  it.  It  produces  in  actual  orders  many-fold 
its  annual  cost  each  year.  We  think  it  to-day  the  most 
effective  official  apparatus  in  aid  of  industry  that  there 
is  anywhere.  Still  it  may  be  improved,  and  if  business 
men  will  use  it  and  will  constructively  criticize  it  they 
will  help  both  themselves  and  us." 


December  23,  1916 


ELECTRICAL    WORLD 


1239 


Switzerland,  Turkey  and  the  Balkan  States,  while  the 
United  States  and  Canada  were  apportioned  to  the  Gen- 
eral Electric  Company.  In  addition,  the  A.  E.  G.  was 
given  the  right  to  use  the  Curtis  patents  for  steam 
turbines  and  the  General  Electric  Company  that  of  the 
Riedler-Stumpf  patents.  This  agreement,  however, 
binds  only  the  General  Electric  Company,  and  other 
American  concerns  were  not  parties  to  it.  The  neutral 
districts,  which  are  open  to  both,  are  said  to  be  Mexico, 
Central  America,  South  America,  and  Japan. 

A.    E.    G.    AND    SlEMENS-SCHUCKERT    GROUPS 

As  in  the  case  of  the  A.  E.  G.,  the  Siemens-Schuckert 
group  is  closely  connected  with  powerful  banking 
groups  which  aid  in  promoting  its  business.  Consider- 
ing the  Siemens-Schuckertwerke  and  the  Siemens- 
Halske  A.  G.  as  an  entity — the  Siemens-Schuckert  con- 
cern— and  eliminating  duplication  of  connection  with 
the  Deutsche  Bank,  the  Essener  Kredit-Anstalt,  the 
Elektro-Treuhand  A.  G.,  and  the  Reichsbank,  it  appears 
that  German  banking  interests  aggregating  $300,000,- 
000  support  the  organization. 

By  some  authorities  it  is  said  that  the  A.  E.  G.  and 
Siemens-Schuckert  concerns  are  in  sharp  competition 
throughout  Germany  and  in  many  other  parts  of  the 
world.  On  the  other  hand,  various  Americans  who  are 
well  informed  as  to  the  conditions  of  the  electrical  in- 
dustry of  the  world  state  that  in  foreign  trade  at  least 
there  seems  to  be  little  or  no  competition  between  them, 
but  that  frequently  they  operate  jointly.  It  has  also 
been  said  in  Germany  that  there  is  more  or  less  agree- 
ment between  the  two  and  that  for  several  years  they 
have  not  been  unlimited  competitors,  but  that  the  chief 
staple  products  of  the  two  groups  have  been  sold  on  the 
basis  of  a  fixed  schedule,  all  larger  products,  oversea 
as  well  as  domestic,  being  handled  according  to  mutual 
agreement,  frequently  on  common  account. 

British  Investments  and  Co-operation 

British  investments  in  foreign  public  service  or  utility 
corporations  related  to  or  dependent  upon  the  electrical 
industry,  not  including  the  United  States  and  Canada, 
are  in  excess  of  $1,000,000,000. 

The  British  organization  and  control  of  these  under- 
takings is  reflected  in  the  British  export  trade,  for 
British  factories  are  the  chief  feeders  of  these  con- 
sumers of  electrical  goods.  It  is  but  natural  that  con- 
tract specifications  dictated  by  British  executives  and 
engineers  call  for  British  or  British-standardized  equip- 
ment and  supplies. 

Effective  Beama  Organization 

In  the  export  of  electrical  supplies  and  equipment 
British  manufacturers  co-operate  in  a  comprehensive 
and  effective  organization,  the  British  Electrical  & 
Allied   Manufacturers'   Association. 

The  avowed  activities  of  the  association  are  directed 
toward  fostering  and  protecting  the  electrical  and  re- 
lated industries  in  Great  Britain  through  co-operative 
action.  The  association  further  provides  machinery  for 
the  prosecution  of  claims  before  the  government, 
municipal  corporations,  and  the  board  of  trade,  and 
against  common  carriers.  Government  bills  and  home 
office  regulations  affecting  the  electrical  and  allied  in- 
dustries receive  prompt  and  practical  attention. 

Conferences  have  been  held  with  British  colonial 
authorities  respecting  tariff  measures.  Overseas  com- 
mittees in  the  colonies  and  in  foreign  countries  have 
been  appointed,  and  the  efforts  of  these  committees  have 
.been  directed  along  practical  lines — such  as  reports  on 
(1)  the  chief  handicaps  to  British  trade,  susceptible  of 
removal  through  the  exercise  of  influence  on  or  through 
the  government,  whether  of  the  United  Kingdom  or  of 


the  country  under  consideration;  (2)  the  chief  short- 
comings of  British  manufacturers  in  such  connections 
as  price,  deliveries,  design,  behavior  of  plant,  etc.;  (3) 
the  success  of  methods  employed  by  foreign  competitors, 
with  a  description  of  them  and  recommendations  flow- 
ing from  such  investigations.  The  central  office  in 
London  also  acts  as  a  clearing  house  for  information 
in  regard  to  important  tenders  in  the  export  field. 

Co-operation  Among  American  Manufacturers 

Under  prevailing  conditions  it  is  not  profitable  for 
smaller  concerns  to  maintain  independent  selling  or- 
ganizations abroad,  however  efficient  individually  that 
representation  may  be.  The  individual  or  specialty 
manufacturer,  however  ably  represented  in  his  line, 
obviously  would  hesitate,  and  probably  would  be  unable, 
to  bid  with  safety  on  a  whole  contract.  His  better  pre- 
pared foreign  competitor,  with  a  widespread  organiza- 
tion at  his  back,  would  not  be  affected  by  similar  lim- 
itations. In  the  cases  of  the  General  Electric  Company 
and  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany there  is  little,  if  any,  inferiority,  as  compared  with 
their  foreign  competitors  so  far  as  industrial  combina- 
tion affects  their  efficiency. 

Co-operation  of  American  electrical  manufacturers 
would  permit  the  joint  financing  of  many  foreign  en- 
terprises in  which  such  financing  must  be  done  to  secure 
the  business.  Moreover,  it  would  permit  the  extension 
of  credits,  where  necessary,  to  compete  with  the  credits 
offered  by  foreign  manufacturers. 

In  seeking  the  removal  of  restrictions  or  obstacles  to 
freer  trade  in  American  goods,  in  propaganda  favoring 
the  adoption  of  American  standards  and  designs  by 
governments  and  others,  and  in  education  abroad  touch- 
ing the  merits  of  American  electrical  products,  united 
action  would  be  invaluable. 

Monopolies  in  Certain  Lines  in  Germany* 

A  special  report  by  Julius  G.  Lay,  United  States  Con- 
sul General  at  Berlin,  dated  Nov.  2  to  16,  1915,  is 
included  among  the  various  reports  which  were  received 
by  the  commission  in  connection  with  its  investigation. 
In  part  this  report  refers  to  the  electrical  industry  as 
follows : 

In  certain  lines  there  are  occasionally  absolute  monop- 
olies. For  instance,  the  Vereinigung  deutscher  Stark- 
strom  Kabelfabrikanten  is  a  cartel  for  high-tension 
cables.  The  contract  runs  until  1917.  This  cartel  is 
composed  of  Bergmann,  Siemens-Schuckert,  Felten  & 
Guilleaume,  A.  E.  G.  and  Siiddeutsche  Kabelwerke,  and 
is  an  absolute  monopoly.  Also  Akkumulatorenfabrik 
Berlin  u.  Hagen  is  a  monopoly  of  the  storage-battery 
manufactories.  Siemens,  Halske,  and  A.  E.  G.  have 
bought  up  about  thirty  different  storage-battery  manu- 
factories, leaving  only  one  outsider,  the  Accumulatoren 
und  Elektricitats  Werke  A.-G.,  formerly  W.  A.  Bose. 
The  monopoly  pays  25  per  cent  dividends. 

The  lamp  business,  which  is  of  great  importance,  is 
the  main  field  for  sharp  competition  between  the  firms 
A.  E.  G.,  Siemens-Schuckert,  Bergmann,  and  the  Auer 
Gesellschaft  (which  makes  only  lamps,  both  gas  and 
electric).  However,  patent  conventions  exist  between 
these  companies  and  between  each  one  of  them  and  the 
General  Electric  in  America.  Altogether,  there  are 
eleven  competitors  making  metal-filament  lamps. 

The  German  electrical  concerns  in  European  coun- 
tries have  their  own  foreign  company;  in  South  Amer- 
ica they  have  their  own  company  in  the  principal  cities, 
but  in  some  cases  have  agents  to  whom  salaried  engi- 
neers from  the  home  office  are  accredited  and  paid  by 
the  home  office.  The  A.  E.  G.  alone  has  100  offices  in 
continental  Europe  outside  of  Germany  and  sixty  offices 
outside  of  Europe. 


1240 


ELECTRICAL    WORLD 


Vol.  68,  No.  26 


MAXIMUM  DEMAND  RATES  FOR 

LARGE  DOWNTOWN  BUILDINGS 

Data    Collected    to    Show   That    Maximum    Demand 

Rather   Than   Connected   Load   Should    Be 

the  Basis  for  Electric  Service  Rate 

BY   W.   P.   WHITTINGTON 
SpriiiKllold    (Oliio.)    l.inht,   lliat   &   I'ovvor  Company 

Hotels,  department  stores  and  office  buildings  consti- 
tute three  desirable  classes  of  central-station  business; 
this  is  especially  true  when  they  are  considered  from 
the  standpoint  of  the  co-relative  effect  upon  the  plant 
load  characteristics.  Any  of  the  three  when  consid- 
ered individually,  however,  possess  "freaks"  of  load  and 
demand  character,  which  by  some  are  considered  objec- 
tionable. The  principal  objection  is  the  comparatively 
small  number  of  hours'  use  of  the  connected  load.  This 
probably  has  been  the  predominating  cause  for  the  fail- 
ure of  a  great  many  central-station  companies  to  make 
rates  sufficiently  attractive  to  displace  isolated  plants  in 
buildings  used  for  these  classes  of  business. 

Upon  noting  the  comparatively  few  active  smokestacks 
on  the  newer  buildings  and  the  predominance  of  them 
on  the  old  buildings,  it  would  appear  that  the  rates  for 
this  class  of  business  have  attained  that  "stand-still" 
stage  wherein  two  unfortunate  conditions  prevail.  First, 
the  owner  of  the  new  building  feels  that  he  is  not  justi- 
fied in  making  a  plant  investment  without  first  giving 
central-station  service  a  fair  trial.  In  fact,  consulting 
engineers  are  advising  that  very  thing  to-day.  One 
engineer  stated  that  he  advises  this  procedure  (in  some 
instances  even  when  he  is  fully  convinced  that  the  owner 
can  produce  his  own  light,  power  and  heat  at  a  lower 


All  progressive  authorities  in  rate  making  admit  the 
weakness  of  the  so-called  block  or  quantity  rate.  It 
fails  in  every  way  to  accomplish  the  ultimate  objective, 
the  "straight  line  on  the  log  shee*^."  Furthermore,  it 
is  not  e(iuitable.  The  alternative  chosen  by  a  great 
many  is  the  connected  or  active  load  basis  as  the  deter- 
mining factor  of  the  ultimate  cost  per  unit  to  the  con- 
sumer, either  as  a  basis  for  a  fixed  charge  in  addition 
to  the  rate  per  unit,  as  a  basis  for  establishing  a  mini- 
mum charge  for  service,  or  as  a  basis  for  a  secondary 
or  tertiary  charge  in  excess  of  certain  hours'  use. 

There  are  several  objections  to  this  method,  chief  of 
which  is  its  tendency  to  restrict  the  expansion  of  the 
connected  load.  Again,  the  influence  exerted  by  the  con- 
nected load  in  buildings  of  this  character  upon  the 
station  demand  cannot  be  determined  as  can  that  of 
the  small  store  located  entirely  upon  the  street  floor, 
where  the  connected  load  practically  constitutes  the 
maximum  demand.  Consequently,  it  bears  no  relation 
to  the  necessary  plant  investment. 

To  substantiate  this  contention  data  was  gathered 
from  companies  operating  in  several  of  the  princinal 
cities  of  Ohio,  Illinois,  Indiana  and  Michigan,  relative 
to  the  load,  demand  and  operating  characteristics  of 
the  representative  hotels,  department  stores  and  office 
buildings  connected  to  their  lines.  Out  of  all  reports 
received  there  were  but  five  buildings  in  this  class 
wherein  the  yearly  maximum  demand  is  measured;  two 
hotels,  two  department  stores  and  one  office  building. 
The  summary  given  in  the  table  is  illustrative  of  the 
inconsistency  in  the  relationship  of  the  connected  load 
to  the  maximum  demand. 

The  data  in  the  accompanying  table  on  the  hours  use 
of  the  connected  load  and  the  maximum  demand  point 


DATA  ON  HOURS'  USE,  CONNECTED  LOAD  AND  MAXIMUM  DEMAND  BY  BUSINESS  BUILDINGS 

t Hotels ^  , — Department  Stores — ^  f — Office  "Suildings — v 

Installations  No.  1  No.  2  No  1  No.  2  No.  1  No.  2 

Connected  lighting  load,  in  kilowatts 68  53  184  100  9  20 

Connected   power  load,   in  kilowatts 51  61  238  146  75  69 

Yearly   kilowatt-hour  consumption    (light) 160.424  combined  413.467  380.343  10  7.')5  46.127 

Yearly  kilowatt-hour  consumption    (power) 177,720  89,987  119,308  63,090  63,690  38,103 

Yearly   maximum  demand 78  25.3  238  120  ?  35 

Hours  use  per  day  of  connected  load 7.79  2.16  3.45  4.93  2.43  2.59 

Hours  use  per  day  of  maximum  demand 11.88  9.76  6.13  10.11  —  6  60 

Number   of   rooms 222  127  —  —  152  137 

Number  of  floors 9  5  7  5  10  12 

Cubical  contents   941,975  1.276,710  2,176,105  1,795,200  455,490  1,276.710 


cost)  for  the  reason  that  he  will  have  the  actual  metered 
data  relative  to  the  operating  characteristics  to  assist 
him  in  the  design  of  the  most  efficient  isolated  installa- 
tion. Second,  the  owner  of  the  isolated  plant,  with  his 
investment  already  made,  cannot  be  made  to  discard 
his  old  equipment  without  positive  assurance  that  doing 
so  will  effect  a  sufficient  saving  to  justify  enhanced  self- 
esteem  as  regards  his  good  business  judgment. 

Here  are  two  conditions,  both  of  which  are  detrimental 
to  the  central  station;  under  the  first  named  it  is  as  a 
rule  comparatively  easy  to  secure  the  business,  but  usu- 
ally for  short-term  contracts  only,  which  constitutes  an 
unhealthy  growth,  a  high  service  cost  to  the  central 
station,  and  also  a  perpetual  sales  cost.  The  second 
condition  is  the  cause  of  the  first ;  therefore  by  eliminat- 
ing the  last  named  condition  the  first  would  be  elimi- 
nated also.     How  can  this  be  accomplished? 

First,  it  is  essential  that  proper  distinction  be  made 
between  the  building  with  an  isolated  plant  and  the 
building  without  one.  Ordinarily,  central  stations  class 
them  both  as  prospective  buyers  of  service.  But  in 
addition  to  being  a  prospective  buyer  of  service,  the 
isolated  plant  is  a  competitor,  selling  electric  service 
to  its  tenants.  There  is  no  doubt  whatever  but  that 
this  competitor  can  be  eliminated  and  the  business  se- 
cured at  a  profitable  rate  if  that  rate  be  properly  con- 
structed. 


out  very  clearly  the  necessity  for  using  the  maximum 
demand  as  the  governing  factor  in  the  calculations  tor 
rates  for  this  class  of  business,  if  central  stations  wish 
to  secure  it  and  retain  it  on  a  profitable  basis,  and  at 
the  same  time  compel  each  class  of  business  to  bear  its 
own  proportion  of  the  fixed  charges.  It  will  be  noted 
that  the  average  hours  use  per  day  of  the  connected 
load  in  hotels  is  only  4.97,  but  the  average  hours  use 
per  day  of  the  maximum  demand  is  10.82 ;  in  department 
stores  the  figures  are  4.19  hours  and  8.12  hours  respec- 
tively; and  in  office  buildings  the  figures  are  2.51  hours 
and  6.60  hours  respectively.  These  data  become  more 
striking  when  considered  with  the  fact  that  few  indus- 
trial power  customers  are  using  their  maximum  demand 
nine  hours  a  day  even  200  days  per  year.  Furthermore, 
the  larger  industrial  power  users  are,  as  a  rule,  located 
in  the  outlying  districts  where  serving  them  entails 
high  plant  investment  and  distribution  costs.  On  the 
other  hand,  the  hotels,  department  stores  and  office 
buildings  are  usually  situated  in  that  district  where  the 
highest  proportionate  plant  investment  is  already  made, 
and  where  central  stations  should  put  forth  the  great- 
est inducements  to  secure  all  available,  profitable  busi- 
ness conducive  to  complete  saturation.  It  would  seem, 
therefore,  that  these  data  should  be  given  due  considera- 
tion in  fixing  rates  for  electrical  service  in  business  of 
this  sort. 
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Straightening  Consumers'  Load  Curves 

Industrial  Electric  Heating  Applications  Which  Take  Advantage  of  Low  Unit  Rates  for 

Energy  Consumed  During  Off-Peak  Periods 


By  J.   E.   BULLARD 


THE  sale  of  electricity  for  heating  purposes  offers 
great  possibilities  for  making  the  load  curves  of 
industrial  consumers  approach  straight  lines.  In 
practically  every  industrial  plant  there  are  heat  require- 
ments. In  most  of  them  part  or  all  of  these  require- 
ments can  be  met  more  satisfactorily  by  electricity 
than  by  any  other  heating  agent.  Heat  requirements 
differ  from  light  and  power  requirements  in  that  it  is 
not  usually  so  necessary  to  use  heat  at  certain  fixed 
periods  of  the  day,  regardless  of  how  much  this  use  will 
increase  the  peak  load.  This  fact  ordinarily  makes  it 
possible  to  use  the  heat  at  times  when  other  electrical 
demands  are  comparatively  low. 

Heat  also  differs  from  light  and  power  in  that,  for 
low  temperature  requirements,  it  can  be  readily  and 
economically  stored  until  it  is  needed  for  use. 

A  system  of  house  heating  which  has  been  experi- 
mented with  abroad  and  which  could  be  adapted  with 
advantage  to  many  an  industrial  consumer's  premises 
is  that  of  installing  a  thoroughly  insulated  water  tank 
in  some  convenient  elevated  place,  such  as  an  attic, 
equipping   this    tank    with    electric    heaters,    operating 


under  this  rate  can  increase  his  consumption  without 
at  the  same  time  increasing  his  maximum  demand  he 
will  have  to  pay  only  2  cents  per  kilowatt-hour  for  the 
increased  consumption. 

No  industrial  consumer  has  a  100  per  cent  load 
factor.  Even  pumps  that  run  night  and  day  have  to  be 
occasionally  shut  down  for  repairs  and,  moreover,  at 
times  when  they  are  not  shut  down  changes  in  condi- 
tions may  effect  a  temporary  change  in  the  load.  Load 
curves  in  industrial  plants  are,  therefore,  much  more 
likely  to  appear  as  the  one  shown  in  Fig.  2  than  they 
are  to  be  straight  lines.  The  curve  shown  in  Fig.  2 
would  earn  a  rate  of  about  4  cents  per  kilowatt-hour 
under  the  rate  shown  in  Fig.  1,  as  is  indicated  by  the 
upper  horizontal  line  in  Fig.  1.  The  shaded  portion 
above  the  load  curve  shown  in  Fig.  2  shows  the  area 
in  which  electric  heating  can  be  used  without  increas- 
ing the  demand  charge. 

In  other  words,  it  indicates  the  amount  of  electric 
heat  that  can  be  purchased  at  2  cents  per  kilowatt- 
hour.     A  corresponding  area  is  also  shaded  in  Fig.  1. 
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FIG.   1 — RATE  CURVE   SHOWING  THE  DIFFERENCE   BETWEEN   THE 

OFF-PEAK    HEATING   AND   AVERAGE   RATE 

PER    KILOWATT-HOUR 

these  heaters  off  the  peak  and  pumping  the  hot  water 
through  the  heating  system  to  the  points  where  and  at 
the  times  when  heat  is  required.  By  operating  this 
system  under  pressure  the  temperature  can  be  held  con- 
siderably above  212  deg.  Fahr.,  provided  the  heat  re- 
quirements are  not  too  great  and  the  intervals  between 
the  applications  of  the  electric  heat  too  long.  For 
instance,  if  the  system  is  operated  at  a  pressure  of  52 
lb.  or  over  per  square  inch,  the  temperature  of  the 
water  can  be  raised  to  300  deg.  Fahr.;  that  is,  it  per- 
mits the  operation  of  the  system  at  a  temperature 
above  that  at  which  water  boils  when  exposed  to  at- 
mospheric pressure.  Heat  stored  in  this  way  can  be 
used  for  all  purposes  requiring  low  temperatures,  as 
heating  glue  pots,  drying  kilns,  rooms,  etc. 

Increased  Use  at  Lower  Unit  Rate 
It  is  now  common  practice  to  sell  electric  current  to 
large  consumers,  and  in  many  cases  to  small  consumers, 
on  a  maximum  demand  or  a  readiness-to-serve  rate. 
The  curve  of  such  a  rate  is  shown  in  Fig.  1.  This 
particular  rate  has  a  readiness-to-serve  charge  of  $2 
per  month  per  kilowatt  of  maximum  demand  and  an 
energy  rate  of  2  cents  per  kilowatt-hour  consumed. 
It  is  obvious  that  if  a  consumer  buying  electric  service 
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FIG.  2 — LOAD  CURVE.     SHADED  PORTION  SHOWS  WHEN  AND  HOW 

MUCH  ELECTRIC   HEAT  CAN  BE  USED  WITHOUT 

INCREASING    THE    DEMAND    CHARGE 

All  the  current  used  in  this  area  can  be  considered  as 
costing  only  2  cents  per  kilowatt-hour,  or  as  resulting 
in  reducing  the  total  cost  of  current  per  kilowatt-hour. 
If  all  the  shaded  portion  could  be  filled  in  with  an  in- 
creased consumption  the  total  kilowatt-hour  cost  would 
be  reduced  to  3  cents.  Should  the  remainder  of  the 
twenty-four  hours  be  filled  in  with  a  load  which  re- 
mains constantly  equal  to  but  does  not  increase  the 
present  demand,  the  total  cost  per  kilowatt-hour  would 
be  reduced  to  2.27  cents. 

EXPLAINING   THE   OFF-PEAK    RATE   TO    THE    CUSTOMER 

Managers  of  industrial  plants  are  always  glad  to 
have  this  point  made  clear  to  them.  There  are  many 
power  users  who  are  hesitating  about  adopting  electric 
heat  simply  because  they  are  paying  what  they  con- 
sider a  rate  which  prohibits  the  use  of  such  heat.  As 
soon  as  it  is  pointed  out  to  them  that  they  can  use  their 
enameling  ovens,  for  instance,  at  periods  of  the  day 
which  will  not  cause  them  to  increase  the  present  maxi- 
mum demand,  and  that  when  they  are  so  used  the 
actual  cost  of  current  will  be  only  the  consumption 
charge  (in  the  case  of  the  rate  used  for  illustration 
only  2  cents  per  kilowatt-hour),  they  immediately  take 
a  far  greater  interest  in  the  electric  heating  proposition. 
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Before  the  electric  hoatiiiK  salesman  takes  these 
points  uj)  in  any  ^roat  detail  with  the  power  consumer, 
however,  he  should  gather  all  the  data  he  needs  to  plot 
curves  similar  to  those  shown  here.  The  rate  curve 
shown  in  Fig.  1,  as  well  as  the  lower  horizontal  line, 
can,  of  course,  be  plotted  at  once  from  the  rate  at  which 
the  current  is  sold.  The  upper  horizontal  line  can  be 
found  by  dividing  the  total  monthly  bills  by  the  kilo- 
watt-hours consumed  and  taking  the  average  for  several 
months. 

The  best  way  to  arrive  at  the  curve  shown  in  Fig.  2 
is  to  plot  the  daily  load  curves  of  the  consumer  for  a 
number  of  days.  In  most  cases  at  least  a  month's 
record  should  be  used.  These  curves  can  all  be  plotted 
on  one  sheet  or  on  several  sheets  if  transparent  paper 
and  the  same  scale  is  used.  The  upper  outline  of  the 
mass  of  curves  should  be  ruled  in  heavier  than  the  rest 
of  the  curves.  If  several  sheets  have  been  used  make 
this  outline  heavy  enough  so  that  it  will  show  through 
the  other  sheets,  then  place  the  sheets  one  above  the 
other  so  that  the  ordinates  coincide  and  rule  in  the  top 
outline  of  the  complete  mass  of  curves  drawn.  The 
resulting  curve  which  might  be  made  on  a  clean  sheet 
will  be  one  which  will  show  at  what  periods  of  the  day 
electric  heating  can  be  used  without  danger  of  increas- 
ing the  demand  charge.  It  will  also  show  how  large  a 
heating  demand  it  will  be  safe  to  recommend  to  the 
consumer  without  increasing  his  maximum  demand. 

Avoid  Possible  Peaks 

If  this  curve  is  based  upon  the  load  curves  of  too 
small  a  number  of  days  there  will  be  serious  danger  of 
making  heating  installations  that  will  overlap  the  peaks 
of  certain  days.  The  number  of  daily  curves  it  will  be 
necessary  to  consider  will  be  determined  to  a  very  con- 
siderable extent  by  the  nature  of  the  manufacturing 
done.  It  is  evident  that  in  a  factory  where  the  same 
class  of  work  is  done  day  after  day  and  all  operations 
are  thoroughly  standardized  it  will  not  be  necessary 
to  consider  as  many  days  as  will  be  the  case  in  a  factory 
where  the  work  is  more  diversified  and  the  peak  load 
differs  to  a  greater  extent,  both  as  regards  its  height 
and  the  time  of  day  at  which  it  occurs.  In  most  cases 
a  month's  daily  load  curves  plotted  on  curve  sheets  and 
a  study  of  the  factory  conditions  will  demonstrate 
whether  or  not  it  is  possible  or  safe  to  suggest  to  the 
power  user  that  he  can  use  electric  heat  in  considerable 
quantities  without  increasing  his  demand,  and  that  on 
this  account  he  will  earn  a  low  heating  rate. 

Such  suggestions  made  before  a  very  careful  study 
of  the  working  conditions  is  made  are  pretty  sure  to 
cause  misunderstandings  and  trouble  for  the  salesman 
and  the  central  station  he  represents. 

After  the  maximum  demand  load  curve  has  been 
plotted  it  is  time  to  make  a  very  careful  survey  of 
the  use  of  heat  in  the  consumer's  plant.  It  is  also  time 
to  determine  upon  the  best  plan  of  applying  this  heat.  In 
most  factories  there  will  be  found  uses  for  electric  heat 
in  performing  work  that  is  now  done  without  the  agency 
of  heat.  For  instance,  spot  welding  can  be  substituted 
for  rivets,  and  butt  welding  can  be  substituted  for  the 
practice  of  fastening  the  ends  of  wire  together  by  twist- 
ing, as  in  making  wire  hoops.  A  study  of  the  building's 
heating  conditions  may  also  develop  the  fact  that  during 
certain  periods  of  the  year  it  will  be  possible  to  econom- 
ically heat  the  factory  and  the  offices  through  the 
medium  of  water  that  has  been  electrically  heated  at 
night  in  the  manner  mentioned  ab^ove.  There  are 
periods  in  the  fall  and  the  spring  of  the  year  when  it 
is  extremely  expensive  to  operate  a  coal-fired  heating 
system  to  supply  the  small  amount  of  heat  required. 
If  the  factory  is  not  heated,  however,  the  efficiency  of 


the  workers  falls  off  to  a  very  marked  degree.  After 
it  has  once  been  brought  up  to  the  desired  temperature, 
the  heat  generated  by  the  machinery  added  to  the  higher 
outside  temperature  maintains  the  inside  temperature 
at  the  desired  point. 

Heating  Requirements,  Obvious  and  Otherwise 

All  heating  requirements  such  as  these  that  have  just 
been  mentioned  which,  at  first  sight  are  not  so  apparent, 
should  be  considered  as  well  as  those  where  the  present 
use  of  coke,  oil,  or  gas  makes  them  obvious.  When  all 
the  heating  requirements,  together  with  their  individual 
demands  and  the  length  of  time  the  heat  is  required 
have  been  ascertained,  plot  curves  for  each  requirement 
and  try  superimposing  them  upon  the  maximum  demand 
curve.  All  curves  so  superimposed  should  be  made  to 
fall  well  within  the  portion  of  the  curve  sheet  that  is 
shaded  in  Fig.  2.  After  this  work  has  been  completed 
and  the  cheapest  periods  for  using  the  electric  heat  have 
been  ascertained  is  the  time  to  go  to  the  power  con- 
sumer and  talk  business.  After  the  average  consumer 
understands  what  the  salesman  has  done  for  him  he  will 
be  more  than  merely  interested.  He  will  be  keen  to 
learn  more  about  the  proposition,  and  will  at  least  con- 
sider the  possibility  of  using  the  electric  heat  only  at 
such  periods  as  will  permit  of  its  use  without  increas- 
ing the  demand  charge. 

An  advantage  of  securing  electric  heating  business 
in  this  way,  wherever  it  can  be  so  secured,  is  that  no 
special  heating  rates  are  required.  Another  advantage 
is  that  it  reduces  the  average  price  per  kilowatt-hour 
paid  by  the  consumer.  Perhaps  the  greatest  advantage, 
however,  is  the  fact  that  the  procedure  outlined  above 
is  likely  to  result  in  a  much  larger  heating  load  than 
could  be  developed  by  approaching  the  consumer  in  the 
first  place  with  a  special  electric  heating  rate  rather 
than  on  the  basis  of  reducing  the  present  rate  that  he 
pays  for  light  and  power. 

Developing  Small  Heating  Loads 

This  system  also  makes  it  possible  to  develop  many 
small  heating  loads  which  would  not  prove  profitable  to 
either  the  central  station  or  the  consumer  if  special 
meters,  service  wires  and  transformers  had  to  be  in- 
stalled for  them.  One  precaution,  however,  which  it 
often  will  be  necessary  to  take  wherever  a  heating  load 
is  developed  in  this  way,  is  to  install  time  switches  that 
will  prevent  the  use  of  heating  current  during  the 
periods  of  the  day  when  its  use  would  increase  the  maxi- 
mum demand  of  the  plant. 

In  working  up  electric  heating  loads  as  well  as  any 
other  electric  load  it  should  always  be  borne  in  mind 
that  the  electric  man  knows  a  great  deal  more  about 
electricity  and  what  can  be  expected  of  it  than  does  the 
prospective  consumer.  Unless  the  proposition  is  very 
carefully  and  very  plainly  explained  to  him  from  his 
own  point  of  view  the  consumer  is  pretty  sure  to  gain 
erroneous  impressions.  After  the  proposition  has  been 
made  so  clear  that  the  installation  has  actually  been 
made  every  precaution  should  be  taken  to  make  it  come 
up  to  the  expectations  of  the  consumer.  Very  often 
time  spent  in  giving  special  attention  to  the  installa- 
tion in  the  interest  of  the  consumer  after  it  has  actually 
been  put  into  operation  will  prove  as  valuable  as,  if  not 
more  valuable  than,  the  same  amount  of  time  spent 
before  the  contracts  are  signed.  The  writer  has  seen 
these  facts  so  often  substantiated  by  the  securing  and 
holding  of  business  after  it  has  been  given  up  as  hope- 
less because  the  central  station  once  had  it  and  lost  it, 
due  to  the  lack  of  attention  paid  to  the  consumer,  that 
he  wonders  why  all  central  stations  and  central  station 
salesmen  do  not  put  them  into  practice. 
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EFFECT  OF  MINING  BOOM 

ON  GALENA  (ILL.)  STATION 

How  the   Rise   in  the   Zinc   Market  Price  Increased 

the  Demand  for  Energy  and  How  the  Galena 

Company  Met  the  Situation 

When  the  market  price  of  zinc  jumped  from  $60  a  ton 
to  $130  in  the  early  months  of  the  war,  old  mines  around 
Galena,  111.,  began  working  two  shifts  a  day.  Five  new- 
mines  sprang  into  existence,  and  prospectors  flocked  to 
the  district  and  began  drilling.  This  mining  boom  pre- 
sented a  serious  problem  to  the  Interstate  Light  & 
Power  Company  of  Galena,  for  practically  all  of  the 
mines  were  operated  by  electricity.  The  increased  de- 
mand came  on  so  suddenly  that  it  was  practically  im- 
possible to  install  new  machines  rapidly  enough  to  keep 
ahead  of  the  load,  which  jumped  from  a  peak  of  3500 
kw.  to  6500  kw.  in  a  little  more  than  a  year.  Promises 
of  early  deliveries  in  new  generating  equipment  could 
not  be  secured,  it  being  only  by  good  fortune  that  the 
company  was  able  to  pick  up  a.  2500-kw.  General  Electric 
unit  on  which  the  original  order  had  been  cancelled. 
This  machine  was  installed  and  running  in  a  little  over 
ninety  days. 

Just  before  this  machine  was  ready  to  start  up,  how- 
ever, the  situation  was  further  complicated  by  the  burn- 
ing out  of  a  2000-kw.  turbine  generator  then  in  use. 
Despite  this  accident  the  company  proceeded  to  carry 
all  the  load  it  could  with  the  remainder  of  its  equip- 
ment. In  doing  so  it  was  assisted  considerably  by  the 
mine  operators  who  divided  the  power  available,  part 
working  one  shift  and  part  another.  The  new  unit  was 
started  within  a  few  days  and  operated  non-condensing, 
since  the  condenser  equipment  w'as  delayed  in  shipment. 


steaming  equipment  prior  to  this  addition  comprised 
2460  hp.  in  EdgeMoor  boilers  with  chain-grate  stokers. 
Four  of  these  stokers  have  been  replaced  with  Westing- 
house  stokers. 

Considerable    outside-plant    developments    were    also 
made,  including  the  building  of  new  substations,  exten- 
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FIG.    2 — OUTPUT   CURVE   OF    GALENA    (ILL.)    STATION,    SHOWING 
BUSINESS    INCREASE    SINCE   WAR 

sion  of  transmission  lines,  installing  new  transformers, 
and  increasing  the  rating  of  transformer  installations  at 
the  older  mines.  At  five  of  the  mines  the  350-kw.  trans- 
formers were  exchanged  for  375-kw.  units,  the  other 
mine  transformers  being  large  enough,  although  their 
period  of  service  was  increased.     Two  portable  substa- 


FIG.  1 — INTERIOR  OF  GALENA    (ILL.)    STATION  GENERATING  ROOM 


Since  the  first  of  the  year  the  company  has  purchased 
from  the  Louisville  (Ky.)  Gas  &  Electric  Company  a 
4000-kw.  Westinghouse  unit  which  will  supplement  the 
generating  equipment  now  operating  in  the  Galena 
plant.  The  latter  includes  the  new  2500-kw.  unit,  a 
2000-kw.  unit,  and  two  Allis-Chalmers  cross-compound 
reciprocating  engines  of  1500  and  1250-kw.  rating.  In 
addition  a  3000-kw.  synchronous  condenser  has  been 
purchased  for  use  at  the  Hazel  Green  substation  to  im- 
prove the  power  factor.  Two  new  410-hp.  EdgeMoor 
boilers  with  Westinghouse  stokers  have  been  installed 
and  the  station   enlarged  to  accommodate  them.     The 


tions,  one  of  750-kw-.  rating  and  the  other  of  650-kw. 
rating,  were  installed  in  the  New  Diggins  district  and 
in  LaFayette  County,  Wis.,  respectively,  to  serve  new 
mines.  Still  another  work  of  the  company,  looking  to 
the  assurance  of  reliable  .service,  has  been  the  construc- 
tion of  an  18-mile,  33,000-volt,  wish-bone  type  transmis- 
sion line,  tying  its  system  in  with  that  of  the  Union 
Electric  Company,  Dubuque,  Iowa.  This  line  will  per- 
mit the  exchange  of  2000  kw.  in  power. 

Thirty  different  zinc-mining  properties  are  connected 
to  the  lines  of  the  Interstate  Light  &  Power  Company, 
giving  a  connected  load  ranging  from  200  hp.  to  400 
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hp.  These  are  located  both  north  and  south  of  (lalena, 
but  the  principal  mining  center  is  18  miles  northeast 
at  Benton  and  New  DiRj^ins.  The  Hlack  Jack  mine  is 
located  4  miles  south  of  Clalena,  and  other  mines  are  at 
Platteville,  .SO  miles  north,  Hazel  Green  and  several 
other  places.     The  jreneral  scheme  of  servinjr  the  mines 


FIGS.    3    AND    4 — MINE    TRANSMISSION    LINE    AND 

TRANSFORMER    HOUSE 

On   the   lefi  are  shown   lightning  arresters   mounted   on   second 

pole  from  transformer  house  at  Black  Jack  mine  ;  the  terminus  of 

the   13,000-volt  Black  Jack  mine   line  is  shown  on   the  right  with 

choke  coils  mounted  on  first  pole  from  transformer  house. 

is  from  two  33,000-volt  transmission  lines  connecting 
various  substations,  from  which  4000-volt  lines  are  run 
to  the  mines.  There  the  voltage  is  stepped  down  to  220 
volts  for  distribution  throughout  the  mines,  energy  be- 
ing purchased  on  the  220-volt  side  of  the  transformers. 
Under  present  market  conditions  the  mines  are  oper- 
ating two  ten-hour  shifts  a  day  with  four  hours'  inter- 
mission for  repairs  and  special  work.  Some  of  these 
mines,  especially  those  near  Benton,  have  a  heavy  con- 


FIG.    5 — MOTOR-DRIVEN    BUCKET    HOIST 

tinuous  twenty-four  hour  pumping  load,  centrifugal 
pumps  having  generally  displaced  the  former  lift  pumps. 
The  other  equipment  common  to  all  the  mines  is  as  fol- 
lows: 

50  or  75-hp.  pump  rtiotor,  with  duplicate  spare  outfit  for  emergency. 

75-hp.  motor  on  an  air  compressor. 

75  or  100-hp.  motor  in  the  mill  driving  the  jigs,  rolls,  crushers  and 

elevators. 
50  or  75-hp.  motor  on  bucket  hoist. 
22  or  37-hp.   motor  on  cage  hoist.  » 

5-hp.  motors  or  higher  on  ventilator  fan,  small  pumps,  etc. 

The  output  of  zinc  blende,  in  the  Galena  and  Joplin 
(Mo.)    districts,    is    increasing    steadily   with    a    corre- 


sponding growth  of  the  load  on  the  central  station.  As 
the  Interstate  Light  &  Power  Company  does  not  antici- 
pate that  there  will  be  any  particular  slump  in  the  rate 
of  production  for  some  time  to  come,  it  is  providing  all 
the  generating  equipment  that  the  demand  calls  for.  The 
load  factor  for  the  individual  mines  runs  about  62  or 
63  per  cent. 


Artificial-Ice  Skating  Rink 
as  Long-Hour  Load 

As  a  result  of  the  rapid  increase  in  popularity  of  ice 
skating  in  San  Francisco  a  large  ice  rink,  known  as 
the  Winter  Garden,  was  recently  opened  in  that  city, 
utilizing  a  building  which  formerly  served  as  a  roller- 
skating  rink.  All  of  the  equipment  installed  is  elec- 
trically operated,  the  total  motor  capacity  being  216.5 
hp.,  in  addition  to  which  there  is  a  lighting  load  of 
about  35  kw.  Thus  far  the  intention  is  to  operate  the 
rink  during  the  entire  year  instead  of  through  a  "skat- 
ing season"  only,  as  is  usually  the  case  in  ice  rinks. 

The  ice  area  is  90  x  204  ft.  and  this  is  served  by  a 
brine  refrigerating  system  whose  rated  capacity  is  120 
tons  of  ice  per  twenty-four  hours.  About  2500  gal. 
of  brine  are  used  and  this  is  normally  circulated  at  the 
rate  of  15  gal.  per  minute.  There  are  two  ammonia 
compressors  made  by  the  Cyclops  Machine  Company, 
one  of  which  is  driven  by  a  75-hp.  motor  and  the  other 
by  a  100-hp.  motor.  (These  two  motors  being  the  only 
ones  available  near  the  desired  size  when  the  rush  con- 
struction of  the  rink  was  undertaken.)  In  addition  to 
these  main  units  there  is  a  15-hp.  motor  driving  a  15- 
in.  brine  pump  and  a  10-hp.  motor  driving  a  5-in.  brine 
pump.  Two  5-hp.  motors  give  circulation  in  the  cool- 
ing system  and  a  3-hp.  motor  is  used  in  the  brine  tank 
circulation.  There  are  also  two  motors  of  1  and  1.5-hp. 
capacity  in  the  blower  system  which  provide  heated 
air  for  the  ice  arena  and  a  1-hp.  skate  grinding  motor. 

The  motors  driving  the  two  ammonia  compressors, 
and  which  constitute  the  main  part  of  the  load,  are  op- 
erated on  a  schedule  governed  by  the  "skating  sessions" 
which  are  from  10  to  12  a.  m.,  2  to  4  p.  m.  and  8  to 
10  p.  m.  This  affords,  comparatively,  a  very  desirable 
load,  the  operation  being  as  follows: 

Horsepower 
Hours  of  Operation  Used 

8  a.  m.  until  10  a.  m 85 

10  a.  m.  until  12  m 170 

12  m.       until     2  p.  m 85 

2  p.  m.  until     4  p.  m 170 

4  p.  m.  until     8  p.  m 85 

8  p.  m.  until  10  p.  m 170 

10  p.  m.  until     4  a.  m 85 


Or,  two  motors  are  in  use  six  hours  and  one  motor 
twenty  hours,  which  afford  a  load  factor  of  54  per  cent. 

The  transformer  room  contains  three  100-kw.  trans- 
formers, which  step  down  from  11,000  to  440  volts  for 
supplying  the  two  compressor  motors.  The  lighting 
system  is  taken  care  of  by  a  100-kw.  transformer  wound 
for  6600  to  110  volts.  All  of  these  transformers,  as 
in  the  case  with  the  large  motors,  were  used  because 
they  were  the  most  nearly  suitable  equipment  among 
that  which  was  available  on  short  notice. 

An  interesting  feature  noted  in  operating  this  plant 
is  that  it  is  desirable  not  to  keep  the  ice  temperature 
so  low  that  the  ice  will  be  very  hard  during  the  ses- 
sions when  the  greatest  number  are  using  it.  With 
1500  skaters  on  the  ice  at  one  time,  it  has  been  found 
that  if  the  ice  is  kept  too  hard  the  friction  of  the  skates 
will  cut  it  away  and  expose  the  pipes  in  less  than  the 
duration  of  one  skating  session. 

Between  sessions  the  ice  is  scraped,  sprinkled  and  re- 
frozen,  an  electric  storage  battery  truck  being  used  tc 
drag  the  scraper. 
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An  Experiment  in  Househeating  by  Electricity 

For  Seven-Room  Seattle  Dwelling,  Electric  Heating  at    1    Cent   per   Kilowatt-Hour   Cost 

Three  Times  as  Much  as  Heating  by  Coal — With  Half-Cent  Energy,  However, 

Advantages  of  Electric  Heat  May  Justify  Added  Expense 

By  Frederick  A.  Osborn 

Professor  of  Physics,  University  of  Washington,  Seattle 


THE  possibility  of  having  our  homes  heated  by 
electricity  has  for  some  years  been  claiming  more 
and  more  attention.  The  many  advantages  of 
electric  heating,  the  quickness  and  ease  of  the  tempera- 
ture control,  its  freedom  from  dirt  in  the  rooms  and 
in  the  basement,  the  ability  to  place  the  heater  where 
it  is  most  needed — all  these  advantages  and  others  have 
aroused  the  interest  of  many  and  raised  hopes  that  in 
the  Pacific  Northwest,  with  its  abundant  water  sources, 
electric  heating  was  not  far  distant. 

It  seemed  desirable,  therefore,  to  make  a  careful 
comparison  of  the  cost  of  heating  an  average-sized 
house  by  coal  and  by  electricity.  The  dwelling  used  in 
the  experiments  was  the  author's  own  residence.  That 
the  comparison  of  cost  might  be  fair,  it  was  decided 
to  make  the  number  of  rooms  heated  by  each  system 
the  same,  and  as  far  as  possible  to  maintain  during 
each  test  the  same  average  room  temperatures.  The 
details  of  the  experiment  follow. 

The  floor  plans  of  the  two  floors  of  the  house  are 
reproduced  herewith  and  the  locations  of  the  furnace 
registers  and  the  electric  heaters  are  indicated. 


The  house  is  ordinarily  heated  by  an  024  Standard 
hot-air  furnace.  For  the  past  three  years  a  high  gradt 
of  lump  coal  has  been  used,,  costing  for  the  present 
year  $7.75  per  ton  in  the  basement  bin.  The  average 
cost  of  heating  the  house,  including  the  wood  used  in 
the  fireplace,  has  been  about  $75  a  year  for  the  last 
three  years. 

All  the  rooms  heated  were  equipped  with  the  wire- 
resistance  convector  type  of  electric  heater.  There 
were  five  American  heaters  and  two  Hot  Point  heaters. 
In  the  dining  room  a  hot-water  radiator,  to  which  was 
attached  an  induction-type  electric  heater,  was  used 
during  a  part  of  the  time. 

The  living  room,  with  a  volume  of  2400  cu.  ft.,  had 
two  3000-watt  heaters,  with  three  heat  controls.  The 
heaters  were  at  positions  1  and  2  as  shown  in  the 
sketch.  The  maximum  wattage  was  2.5  watts  per  cubic 
foot. 

The  .study,  a  room  of  1300  cu.  ft.,  had  one  600-watt 
heater  at  position  4.  The  power  taken  per  cubic  foot 
was  0.46  watt.  The  temperature  of  the  study  seldom 
was  above  64  deg.,  and  'this  was  by  choice. 


PLANS  OF  TWO  FLOORS  OF 
THE  HOUSE  USED  FOR 
EXPERIMENTS  IN  ELEC- 
TRIC HEATING,  SHOWING 
THE  LOCATION  OF  FUR- 
NACE RLGISTERS  AND 
ELECTRIC  HEATERS 


'lg«17    f-l--''.»D-         Pl-A^ 


124(> 


ELECTRICAL     WORLD 


Vol.  68,  No.  IG 


The  dining  room  has  a  volume  of  1410  cu.  ft.  It  was 
supplied  with  one  2000-watt  heater,  and  for  a  part  of 
the  time  a  2500-watt  water  radiator  was  used.  The 
maximum  (lemaiid  was  1.4  watts  per  cubic  foot. 

The  kitchen  and  pantry,  with  a  volume  of  500  cu.  ft., 
had  a  1000-watt  heater.  This  heater  was  for  most  of 
the  time  on  the  low  heat,  taking  about  300  watts,  the 
gas  range  when  the  oven  was  in  use  furnishing  the 
necessary  heat. 

The  south  bedroom,  volume  1320  cu.  ft.,  had  one 
2000-watt  heater.  This  room  is  used  also  as  a  sewing 
room,  and  is  warmed  nearly  every  afternoon. 

The  bathroom  on  the  north,  with  a  volume  of  350 
cu.  ft.,  was  supplied  with  one  1000-watt  heater,  kept 
on  the  low  heat  most  of  the  time. 

As  the  entire  test  was  carried  out  with  one  type  of 
heater,  the  question  will  naturally  rise,  may  not  some 
other  type  of  electric  heater  be  more  efficient  than  the 
type  used?  Electric  heating  differs  from  all  other  sys- 
tems of  heating  in  that  all  electric  heaters  of  the  same 
wattage  are  equally  efficient.  They  will  all  deliver  the 
same  number  of  heat  units  to  the  room.  In  furnace 
heating  the  amount  of  heat  escaping  up  the  chimney 
depends  upon  the  furnace,  the  method  of  firing  it  and 
other  factors  not  constant.  The  heat  given  to  the  room 
is  that  which  is  not  lost  in  the  furnace,  the  flues  and 
the  transmitting  pipes  from  furnace  to  the  room.  Coal 
furnaces  deliver  from  40  per  cent  to  60  per  cent  of 
the  heat  in  the  coal  to  the  rooms. 

Electric  heaters,  on  the  other  hand,  deliver  prac- 
tically 100  per  cent  of  the  heat  to  the  rooms.  For  each 
kilowatt-hour  of  electrical  energy  put  into  any  type  of 
electric  heater,  the  same  amount  of  heat  is  furnished. 
There  may  be  some  minor  advantages  in  using  one  type 
of  electric  heater  in  preference  to  another  type,  but 
this  advantage  never  consists  in  getting  more  or  less 
heat  units  from  a  kilowatt-hour  of  electrical  energy. 
This  fact  needs  to  be  kept  constantly  in  mind  when 
discussing  the  advantages  of  electric  heaters. 

Throughout  the  entire  test  a  recording  thermometer 
giving  continuous  readings  of  the  temperature  was 
kept   in   the   same  position   in   the   living   room.     The 

TABLE    I— TEST    W^TH    HOT-AIR    FURNACE 


Week  of 

Average 

Outside 

Temperature, 

Deg.F. 

Average  Living  Room 
Tempebature 

Coal; 
Consumption, 
Lb. 

8  a.m.  to   10 
p.m.,  Deg. 

10  p.m.  to  8 
a.m.,  Deg. 

December    1-8 

49.2 
43.5 
44.0 
39.5 
29.4 
33.0 
29.0 

67.7                    62.8 

65.7  60.0 

65.8  61.1 
65.8          ,          61.0 
66.0                    59.0 
65.0                    58.0 

631 

667 

December  1-1-22 

560 

December  22-29 

December  29-January  5.  . 

660 
780 
755 

January  12-19 

67.0                    58.0          1           837 

thermometer  was  on  the  piano  at  position  3,  as  shown 
in  the  sketch.  In  the  dining  room  a  second  recording 
thermometer  was  placed  on  the  plate  rail  at  position  7. 

The  outside  temperature  was  taken  from  the  record- 
ing thermometers  at  the  university  after  a  recording 
thermometer  at  the  house  gave  evidence  that  the  out- 
side temperature  at  the  house  and  the  university  did 
not  differ  by  more  than  a  degree. 

The  dining  room  thermometer  as  well  as  the  one  in 
the  study  were  used  in  each  part  of  the  test  to  deter- 
mine the  similar  heating  conditions  under  the  two  sys- 
tems, and  when  this  was  established  they  were  read 
only  occasionally. 

This  test  was  begun  Dec.  1  and  continued  until  Jan. 
19.  During  this  period  Seattle  had  the  coldest  weather 
of  the  season.  The  coal  used  was  carefully  weighed, 
part  of  the  time  daily,  and  later  the  coal  for  two  or 


three  days'  burning  was  weighed  at  one  time.  In  Table 
I  is  found  the  record  of  the  test. 

The  average  outside  temperature  for  the  seven  weeks 
was  38.2  deg.  Fahr.,  the  day  room  temperature  was  66.1 
deg.  Fahr.  and  the  night  room  temperature  was  59.9 
deg.  Fahr.  During  the  day  the  room  was  maintained 
at  an  average  temperature  of  27.9  deg.  Fahr.  above  the 
average  outside  temperature.  The  total  coal  consump- 
tion was  4890  lb.,  or  an  average  of  698  lb.  per  week. 
The  total  cost  of  the  coal  at  $7.75  a  ton  was  $18.95,  or 
an  average  of  $2.42  per  week. 

This  part  of  the  test  began  on  Feb.  1  and  continued 
until  March  14.  The  detailed  record  appears  in  Table  II. 

TABLE    II— TEST    WITH    ELECTRIC    HEATING 


Week  of 

Average 

Outside 

Temperature, 

DeK.F. 

AvERAOB  Living  Room 
Tbmperatcbb 

Kilowatt- 
Houni 
Used 

8  a.m.  to  10      10  p.m.  to  8 
p.m.,  Deg.  F.     a.m..  Dee.  F. 

February    1-8 

36.3 
46.7 
41.9 
40.5 
36.0 
47.6 

1                         1 
67.0          1          57.5          !           1039 

67.3                    60.0          1            741 

February  15-22 

February  22-29              .    . 

66.0                    58.4                      575 
66.5          I          56.4                      573 

February  29-March  7 

March  7-14 

64.0          ;          56.0                      794 
66.5                    57.6                      522 

The  average  outside  temperature  for  the  six  weeks 
was  41.5  deg.  Fahr.,  the  day  room  temperature  66.2 
deg.  Fahr.,  the  night  room  temperature  57.6  deg.  Fahr. 
The  living  room  was  maintained  at  an  average  tempera- 
ture of  24.7  deg.  Fahr.  above  the  outside  temperature. 
The  total  number  of  kilowatt-hours  used  was  4274,  or 
an  average  of  712.3  per  week.  The  cost  for  the  six 
weeks  at  1  cent  a  kilowatt-hour  was  $42.74,  or  an  aver- 
age cost  of  $7.12  per  week.  To  this  cost  should  be 
added  $2.50  for  heating  by  gas  the  water  used  for 
domestic  purposes.  The  furnace  having  a  water  coil 
in  it  furnished  the  hot  water  in  the  first  test. 

If  we  assume  that  the  loss  of  heat  from  a  room  is 
proportional  to  the  difference  in  temperature  between 
the  outside  and  the  inside,  then  the  furnace  furnished 

279 
to  the  rooms  —=  =  1.12,  or  12  per  cent  more  heat,  and 

the  consumption  of  electrical  energy  for  .the  same 
amount  of  heat  would  have  been  4787  kw.-hr.  Taking 
into  consideration  then  the  cost  for  water  heating  and 
for  furnishing  the  same  amount  of  heat,  the  cost  for 
electric  heating  under  the  same  conditions  as  obtained 
during  the  furnace  heating  would  have  been  $50.37,  or 
$8.39  per  week.  This  makes  electric  heating  cost  3.46 
times  that  for  coal  under  like  conditions. 

From  this  test,  electricity  selling  at  0.29  cent  per 
kilowatt-hour  would  furnish  heat  for  the  same  cost  as 
coal  at  $7.75  a  ton.  To  many  the  advantages  of  elec- 
tric heating  are  worth  a  50  per  cent  increase  in  the 
cost  of  heating,  and  electricity  at  about  one-half  a  cent 
per  kilowatt-hour  would  make  this  possible. 

A  lower  rate  is  usually  given  by  electric  companies 
for  "off-peak"  loads.  In  the  winter  the  peak  load  comes 
on  about  4  o'clock  in  the  afternoon  and  lasts  for  four 
or  five  hours.  If  the  customer  using  electricity  for 
heating  is  to  receive  this  low  off-peak  rate,  some  means 
must  be  provided  for  storing  up  a  surplus  amount  of 
heat  to  be  dravm  on  during  the  time  the  current  is 
cut  off  from  the  heating  system.  Storage  tanks  using 
water  are  in  use,  but  as  far  as  the  writer  is  informed 
no  entirely  satisfactory  storage  system  has  as  yet  ap- 
peared. The  "off-peak"  service  compels  the  use  of 
liquid-filled  radiators,  and  makes  electric  heating  no 
more  flexible  than  the  hot-water  or  steam  systems. 

Electric  heating  at  the  present  must,  therefore,  un- 
fortunately he  numbered  with  the  things  "hoped  for." 
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A  Department  of  Plan.s  and  Methods  for  Widening  the  Application  of  Electricity 

•and  for  Extending  Electric  Service 


Texas  Power  Company  Plans  to  Install  2000 
Ranges  Next  Year 

A  modern  hotel-type  electric  range  has  just  been  in- 
stalled in  the  dormitory  of  Baylor  College,  a  girls'  school 
at  Belton,  Tex.,  for  preparing  the  meals  for  the  500  girls 
who  board  at  the  college. 

The  installation  consists  of  two  large  ranges,  each 
having  a  connected  load  of  15.5  kw.  Each  oven  has  one 
upper  unit  of  1000-watt  capacity  and  one  upper  unit  of 
2000-watt  capacity,  there  being  two  ovens  to  each  range. 
Each  range  has  four  1600-watt  front  hot  plates  and  four 
800-watt  rear  hot  plates.  In  addition  to  the  ranges  there 
is  also  installed  one  5-kw.  broiler,  which  is  operated  sep- 


A    31-KW.    ELECTRIC    RANGE    liNbTALLATlUN    WlilCli    CUUKS    FOR 
500    GIRLS    AT   BAYLOR    COLLEGE,    BELTON,    TEX. 

arately  from  the  ranges.  This  broiler  will  cook  75  lb.  of 
steak  1  in.  to  1,25  in.  thick  each  hour.  There  is  also 
installed  a  6-kw.  bake  oven  and  a  6-kw.  vi^ater  heater. 
The  total  connected  load  on  the  entire  cooking  and  water 
heating  installation  is  48  kw.  Approximately  165  kw.-hr. 
of  electricity  is  used  per  day,  about  50  kw.-hr.  of  this 
being  taken  by  the  water  heater.  Energy  is  being  fur- 
nished by  the  Texas  Power  &  Light  Com.pany. 

This  company  has,  during  the  past  year,  placed  over 
500  electric  ranges  in  Texas  homes  and  has  set  a  "bogey" 
for  1917  of  2000  ranges.  This  record  is  even  more  inter- 
esting when  it  is  considered  that  every  one  of  these 
ranges  is  in  a  separate  home,  there  being  very  few 
apartment  houses  in  the  company's  territory.  This  is 
an  average  of  one  range  to  every  640  people  in  the  ter- 
ritory. At  the  end  of  1917  the  company  expects  to 
have  an  average  of  one  range  to  every  125  people  in 
its  ternrory. 


Designing  House  Walls  and  Floors  for 

Electric  Heating 

In  order  to  render  the  electric  heating  of  its  opera- 
tor's cottage  at  Powerdale,  Cal.,  economical,  the  Pacific 
Power  &  Light  Company  made  a  special  effort  to  con- 
struct the  walls  and  flooring  of  the  building  so  as  to 
minimize  the  loss  of  heat  by  conduction  or  radiation. 
The  floors  are  made  up  of  1-in.  Oregon  fir  laid  over  1-in. 
shiplap.  The  sidewalls  are  made  of  1  in.  sheathing, 
with  a  shingled  exterior  laid  over  building  paper. 


Lighting  of  Department  Store  to  Facilitate 
Color  Matching  of  Fabrics 

After  trying  out  several  types  of  lighting  fixtures 
McCreery's  department  store  in  New  York  City  has  in- 
stalled on  the  first  four  floors  fixtures  which  give  a 
quality  of  illumination  approximating  daylight,  thus 
facilitating  the  matching  and  comparison  of  fabrics. 

The  bowl  units,  each  con- 
taining a  500-watt  gas-filled 
lamp,  are  hung  10  ft.  from 
the  floor  on  the  first  floor, 
where  the  ceiling  is  20  ft. 
high.  On  the  other  floors  the 
fixtures  are  suspended  9  ft. 
from  the  floor,  and  each  unit 
lights  a  bay  of  approximately 
20  sq.  ft.  The  bowls  used  are 
of  a  form  of  glass  known  as 
"Celestialite,"  being  made  up 
of  three  layers  of  different 
kinds  of  glass,  dipped  success- 
ively and  blown  at  one  time 
to  insure  an  even  distribution 
of  each  layer.  The  layer  near- 
est the  source  of  light  is  a 
blue  glass,  the  function  of 
which  is  to  filter  out  part  of 
the  red  rays.  Next  to  the  blue 
is  a  layer  of  white  glass  which 
diffuses  the  light  and  renders 
the     entire     bowl     luminous. 

Plain  glass  forms  the  outside  layer,  and  is  used  to  give 
body  to  the  globe.  The  bowls  are  the  product  of  the 
Gleason-Tiebout  Glass  Company  of  New  York,  and  the 
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THE    BOWL   OF    THE    FIX- 
TURE   IS    DESIGNED    TO 
PREVENT    CEILING 
SHADOWS 


WHEN  THE  NEW  LIGHTS  WERE  INSTALLED  IN  THE  SILK  DEPART- 
MENT, ACCURATE  COLOR   MATCHING  WAS   MADE  POSSIBLE 
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fixtures  were  made  up  and  installed  hy  ,J.  Liviii^Hton  & 
Company,  also  of  New  York. 

The  bowls  are  suspended  from  four  ihaiiis  and  are 
19  in.  across  at  the  point  of  suspension,  widening  to  a 
maximum  diameter  of  22  in.  The  greatest  depth  is 
12  in. 

Each  fixture  is  equipped  with  a  500-watt  type  C  lamp, 
the  socket  for  which  is  a  part  of  the  combination  reflec- 
tor and  cover.  This  closing  reflector,  although  light 
tight  and  dust-proof,  is  adequately  ventilated.  The  re- 
flecting function  has  been  carefully  designed  in  order 
to  throw  a  maximum  of  light  through  the  bowl. 

Four  chains  placed  90  deg.  apart  support  the  reflec- 
tor, and  when  a  lamp  is  changed  two  opposite  chains  are 
disconnected,  and  the  whole  reflector  is  swung  about  the 
other  two  as  an  axis,  giving  free  access  to  the  lamp,  and 
making  it  possible  for  one  man  to  do  the  work  con- 
veniently. 

According  to  officials  of  the  McCreery  company,  the 
present  lighting  system  is  giving  entire  satisfaction. 
Employees  find  the  light  "easy"  on  their  eyes  and  col- 
ored material  is  matched  under  its  rays  without  diffi- 
culty, all  shades  of  pinks  and  blues  being  easily  dis- 
tinguished from  one  another.  This  saves  time  formerly 
used  in  going  to  windows  to  match  colors,  and  also  cuts 
down  the  loss  from  returned  goods.  The  arc  lamps 
which  the  new  fixtures  replace  were  rated  at  720  watts 
each,  and  a  material  saving  has  resulted  from  the  use 
of  the  incandescent  units,  not  only  in  energy  consump- 
tion, but  also  in  maintenance. 


How  a  Central  Station  Disposed  of  Cooperage 
Plant  Waste  and  Secured  Service  Contract 

Before  reaching  the  decision  to  adopt  electric  drive, 
the  Western  Cooperage  Company  of  St.  Johns,  Ore., 
proposed  to  the  Portland  (Ore.)  Railway  Light  &  Power 
Company  that  if  a  market  could  be  secured  for  the 
major  portion  of  its  wood  waste,  an  agreement  would 
be  entered  into  for  the  purchase  of  electric  service. 
Otherwise,  in  order  to  consume  at  least  a  part  of  the 
enormous  amount  of  waste  fuel  that  is  a  by-product 
of  the  work  in  hand,  the  plant  would  be  forced  to  gen- 
erate its  own  energy.  This  problem  is  a  particularly 
important  one  in  the  case  of  a  cooperage  plant,  because 
the  waste  amounts  to  so  much  more  than  it  does  in 
ordinary  sawmill  practice,  only  about  35  per  cent  by 
weight  of  the  original  log  appearing  in  the  finished 
product. 

After  an  investigation  of  local  conditions,  the  power 
company  accepted  the  proposition  made  by  the  plant 
management  and  three  separate  and  distinct  consumers 
of  the  waste  were  found  as  follows:  (1)  For  certain 
portions  of  the  waste  product  resulting  from  sawing 
hemlock  and  spruce  logs  a  market  was  developed  in  local 
paper  mills.  Small  pieces  of  wood  were  put  through  a 
machine  known  as  a  chipper,  and  these  chips  were  found 
to  run  substantially  the  same  in  quality  as  those  pro- 
duced by  the  paper  mill  itself  from  the  original  log. 
This  particular  outfit  provides  for  35  per  cent  of  the 
so-called  waste.  The  market  is  a  steady  one,  and  the 
cooperage  company  is  assured  of  this  outlet  for  a  con- 
siderable length  of  time.  (2)  Pieces  of  slabs,  bark, 
edgings,  trimmings,  etc.,  of  a  size  which  can  be  handled 
by  the  local  wood  fuel  dealers,  were  sold  under  contract 
to  one  of  these  fuel  companies.  Waste  suitable  for  fuel 
of  this  sort  is  separated  and  conveyed  to  bins  or  hoppers 
for  loading  into  wagons  by  gravity.  '  (3)  All  of  the 
remaining  waste  which  cannot  be  sold  under  one  or  the 
other  of  the  foregoing  classifications  is  conveyed  to  a  ma- 
chine known  as  the  "hog,"  ground  into  fine  pieces,  and 


then  conveyed  to  storage  bins,  where  it  is  loaded  by 
gravity  into  barges  and  sold  to  large  industrial  plants 
in  the  vicinity  as  fuel  suitable  for  use  under  boilers. 
This  material  makes  a  very  good  fuel  if  burned  in  a 
properly  designed  furnace,  and  commands  a  ready  mar- 
ket where  it  can  be  economically  handled. 


THE  ILLUMINATION   OF  LIBERTY 

Two  Hundred  and  Fifty  250-Watt  Projectors  Light. 

Statue  and  Pedestal — New  Amber-Glass  Torch 

Contains  Twenty-one  500-Watt  Lamps 

BY   R.    F.    CARBUTT   AND    H.    H.    MAGDSICK 

In  designing  the  lighting  installation  for  the  Statue 
of  Liberty  the  purpose  was  merely  to  render  the  work 
of  Bartholdi  visible  at  night  so  that  the  conception  which 
the  sculptor  had  wrought  into  this  monument  might  be 
seen  and  felt  by  the  ever-increasing  numbers  of  people. 
No  effort  was  made  to  create  a  spectacle  or  brilliant 
effect,  possibilities  for  which  are  always  at  hand  with 
modern  electric  illumination.  The  problem,  therefore, 
became  largely  one  of  providing  the  necessary  quantity 
of  light  for  the  various  parts  of  the  statue  and  pedestal. 


ARRANGEMENT  OF  PROJECTORS  IN   ANGLES  OF  OLD  FORT   WHICH 
FORMS    BASE   OF   LIBERTY    STATUE 

of  directing  this  light  efficiently,  and  of  making  the 
installation  as  unobtrusive  as  possible. 

Any  system  that  might  be  devised  for  flood-lighting^ 
the  statue  would,  of  course,  be  only  an  approximation, 
of  the  ideal,  inasmuch  as  the  placing  of  the  sources  is 
limited  almost  entirely  to  locations  well  below  the  statue 
and  pedestal  itself,  a  condition  which  might  easily  re- 
sult in  grotesque  lighting  effects.  To  avoid  these  it  was. 
necessary  to  provide  many  light  sources,  distributed; 
among  a  number  of  locations  and  thus  give  the  neces- 
sary flexibility  by  varying  the  brightness  of  the  differ- 
ent parts  to  produce  the  modeling  desired. 

Two  hundred  and  fifty-two  250-watt  lamps  were  in- 
stalled in  fifteen  banks  of  projectors.  Most  of  these 
units  are  in  the  eleven  salients  of  the  fortress  wall  sur- 
rounding the  statue  and  about  260  ft.  below  its  top;; 
four  are  directed  downward  from  the  platform  just  be- 
low the  flame  of  the  torch  and  the  others  are  placed! 
at  greater  distances  on  the  roofs  of  three  buildings. 

The  projectors  in  the  salients  and  at  the  platform  of 
the  torch  measure  12  in.  in  diameter,  and  are  of  mir- 
rored glass  with  copper  backing  enameled  dull  black  to 
facilitate  radiation  and  thus  make  ventilation  of  the 
unit    unnecessarv.      Since   the   units    are   weather   andl 
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dustproof,  their  maintenance  is  greatly  simplified.  The 
position  of  the  socket  is  adjustable  to  permit  variation 
in  the  spread  of  the  beam. 

Use  of  32-Volt  Headlight  Lamps 

The  maximum  concentration  of  beam  necessary  was 
somewhat  greater  than  is  usually  demanded.  To  have 
obtained  this  concentration  at  high  efficiency  with  lamps 
of  the  110-volt  type  would  have  required  projectors  of 
greater  focal  length  and  diameter,  hence  more  expensive 
and  obtrusive.  By  the  use  of  32-volt,  250-watt  Mazda 
type  C  locomotive  headlight  lamps,  however,  the  de- 
sired narrow  beam  was  secured  because  of  the  greater 
concentration  of  filament  in  the  low-voltage  lamp.  This 
necessitated  the  use  of  compensators  to  transform  the 
energy  supply,  but  the  increased  efficiency  of  the  32-volt 
lamp  over  the  110-volt  more  than  offset  the  attendant 
losses. 

From  the  twenty  units  located  at  the  greater  distances 
on  the  building  roofs,  still  more  concentrated  beams 
were  secured  by  the  use  of  larger  mirrored-glass  pro- 
jectors of  parabolic  contour. 

The  projectors  are  equipped  with  slotted  straps 
through  which  they  are  secured  to  the  horizontal  mem- 
bers of  1.25-in.  galvanized  pipe  framework  by  means 
of  clamps.  The  slotted  strap  allows  adjustment  of  the 
units  readily  in  all  planes.  To  the  same  frameworks 
are  attached  the  individual  compensators  one  for  each 
projector. 

The  advantages  gained  through  the  use  of  a  large 
number  of  units  were  clearly  demonstrated  when  the 
units  were  adjusted.  The  oxidation  of  the  various  sur- 
faces of  the  statue  and  the  discoloration  of  the  granite 
in  the  pedestal  have  proceeded  very  unequally.  In  some 
parts  of  the  monument  this  made  the  proper  adjustment 
of  the  light  difficult,  although  in  many  cases  the  result- 
ing appearance  is  more  satisfactory  than  by  day.  In 
other  parts  of  the  figure  oxidation  has  been  most  marked 
at  the  bold  lines  and  heavy  folds  where  high  lights  are 
desired. 

Flame   Effects  in   New   Glass  Torch 

The  flame  of  the  torch  was  originally  executed  in 
metal.  Some  time  after  the  erection  of  the  statue  part 
of  the  metal  was  removed  and  replaced  by  a  band  of 
glass  behind  which  light  sources  were  placed.  The  con- 
tour was  left  somewhat  angular. 

In  planning  the  present  new  lighting  installation   it 


away  in  small  sections,  600  in  all,  leaving  strips  of 
somewhat  more  than  1  in.  in  width  for  attaching  glass. 
Each  of  the  metal  sections  was  replaced  with  a  piece 
of  amber  cathedral  glass  bent  to  the  same  contour  and 
secured  by  spring  clips  and  non-hardening  putty,  render- 
ing the  work  waterproof  and  at  the  same  time  resilient 
to  wind  stresses.    Several  densities  of  amber  glass  were 
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PROJECTOR,      AND      DIS- 
TRIBUTION   CURVES   FOR 
TWO       POSITIONS      0  F 
LAMP 


employed,  distributed  according  to  their  position  in  the 
flame.  This  difficult  glazing  problem  was  solved  b>' 
Edgar  H.  Bostock. 

Fifteen  500-watt  Mazda  type  C  lamps  were  installed 
within  the  glass  structure  to  render  all  parts  luminous. 
These  burn  continually  and  steadily.  In  order  to  obtain 
a  variation  in  intensity  and  thus  somewhat  better  simu- 
late a  flame  source,  a  flasher  controls  six  500-watt  tubu- 
lar lamps  mounted  in  a  fifth-order  fixed  lighthouse  lens,, 
producing  an  irregular  cycle  repeated  every  twenty 
seconds.  Viewed  from  the  harbor,  the  light  from  the 
lens  superimposed  upon  that  issuing  steadily  from  the 
fifteen  500-watt  lamps  produces  a  variation  of  four  or 
five  to  one. 

Of  the  total  light  generated  by  the  lamps  employed 
in  the  projectors,  it  is  estimated  that  about  30  per  cent 
reaches  the  surfaces  of  the  pedestal  and  statue.  The 
resulting  average  intensity  of  illumination  is  more  than 
10  foot-candles,  but  the  distribution  varies  greatly  with 


LOCATION  OF  PROJECTORS  IN   ANGLES  OF  RAMPART  AND  ON   ROOFS   OF   NEARBY  BUILDINGS AT   RIGHT,  ONE  OF   THE   PROJECTOR 

GROUPS  SHOWING  FRAMEWORK   MOUNTED  ON   CASTERS,  AND    INDIVIDUAL  COMPENSATORS  FOR  32-VOLT  250-WATT  LAMPS 


was  determined  to  reconstruct  the  flame  so  that  every 
part  of  it  might  be  luminous.  With  the  co-operation 
of  the  American  sculptor,  Gutzon  Borglum,  the  original 
contour  of  the  flame  was  restored.  Steel  ribs  were 
forged  to  these  lines  and  were  installed  to  strengthen 
the  structure;  sheet  bronze  completed  the  surface.  The 
metal  surfaces  of  all  parts  of  the  fl.ime  were  then  cut 


the  requirements  of  the  various  parts.  The  average 
coefficient  of  reflection  for  the  entire  monument  is  of 
the  order  of  20  to  25  per  cent,  so  that  the  statue  and 
pedestal  become  a  light  source  of  about  6000  cp.  The 
light  issuing  from  the  torch  ranges  from  4000  to  5000 
cp.  At  the  highest  intensity  this  is  increased  by  the 
light  from  the  lens  to  about  20,000  cp. 
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Repolishing  Meter  Jewels 

That  it  is  entirely  practicable  and  good  policy  to 
have  worn  meter  jewels  repolished — sapphires  in  par- 
ticular— is  shown  by  the  experience  of  A.  S.  Albright 
of  the  Detroit  Edison  Company.  Almost  identical  per- 
formance has  been  obtained  from  new  and  repolished 
sapphires,  and  since  repolishing  costs  less  than  half 
the  price  of  a  new  jewel  the  economy  is  obvious.  Pivot 
holes  are  not  objectionable  in  all  cases,  but  when  seri- 
ous a  microscopic  examination  will  show  whether  there 
is  enough  stock  left  to  permit  repolishing.  Pivots  are  re- 
placed by  new  ones  when  worn,  as  it  has  not  been  found 
good  policy  to  repolish  them. 


When  this  has  been  determined  the  circuit  can  be  fol- 
lowed with  the  exploring  coil  until  the  hum  again  ceases, 
which  indicates  that  the  ground  may  be  found  near  by. 
The  hum  produced  in  the  receiver  by  an  accidental 
ground  is  distinctly  different  from  any  sound  caused  by 
current  flowing  to  lamps  or  other  appliances  and  can  be 
followed  regardless  of  whether  the  transformer  is  sup- 
plying energy  or  not.  Furthermore,  it  may  be  pointed 
out  that  a  trained  ear  can  detect  a  ground  current  of 
only  a  few  amperes  when  the  exploring  coil  is  held  as 
far  as  40  ft.  from  the  conductor.  Thus  the  apparatus 
is  sensitive  enough  for  detecting  grounds  on  most  lines 
strung  overhead. 


Locating  Accidental  Grounds  on 
Secondary  Systems 

BY  KARL  H.  BAUSMAN 

When  accidental  grounds  occur  on  its  secondary  sys- 
tem the  Dayton  (Ohio)  Power  &  Light  Company  locates 
them  by  means  of  a  telephone  receiver  and  an  exploring 
coil.  Photographs  of  the  equipment  and  a  line  draw- 
ing of  the  variable  reactance  are  reproduced  herewith. 
To  use  this  apparatus  most  effectively  a  variable  react- 
tance  is  found  advisable  in  the  circuit  leading  from  the 
secondary  neutral  to  ground,  thus  amplifying  the  sound 
produced  in  the  receiver  when  the  exploring  coil  is 
brought  near  the  grounded  wire.  After  this  prelim- 
inary preparation  has  been  made  the  investigator  stands 
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FIG.   1- 


-INTERNAL  CONNECTIONS  OF  VARIABLE  REACTANCE  USED 
TO   AMPLIFY    GROUND-DETECTOR    SENSITIVITY 


under  the  secondary  wires  with  the  exploring  coil  paral- 
lel to  them  and  listens  for  a  distinct  hum  in  the  receiver. 
When  this  is  detected  the  operator  walks  along  under 
the  secondary  wires  until  the  hum  ceases.  At  this  point 
the  exploring  coil  is  held  parallel  to  the  nearest  service 
wires  to  ascertain  under  which    the    hum  is  resumed. 


FIG.    2 — VARIABLE-REACTANCE    BOX,    TWO    SIZES    OF    EXPLORING 
COILS   AND   RECEIVER 

Two  exploring  coils  are  provided  with  the  outfit. 
Each  consists  of  a  fiber  shuttle  with  a  laminated  iron 
core.  One  of  the  coils  has  a  core  length  of  2.5  in.  and 
consists  of  4000  turns  of  No.  40  silk-covered  wire. 
The  other  coil  is  longer  and  consists  of  2000  turns  of 
No.  33  cotton-covered  wire.  The  small  coil  is  used  for 
detecting  very  severe  grounds  and  the  longer  coil  when 
greater  sensitivity  is  necessary.  Both  sizes  are  illus- 
trated in  Fig.  2. 

In  addition  to  amplifying  the  sound  given  off  by  the 
receiver,  the  variable  reactance  changes  the  wave  form 
thereby  giving  to  the  receiver  vibrations,  a  tone  entirely 
different  than  that  produced  by  energy  delivered  to  any 
motors  or  lamps.  The  reactance  has  an  iron  core  taken 
from  a  General  Electric  Form  D-20  current  trans- 
former, the  laminations  of  which  are  circular  and  have 
a  cross-sectional  area  of  2  sq.  in.  The  primary  wind- 
ings consist  of  400  turns  of  No.  15  single  cotton-cov- 
ered wire  arranged  in  two  sections  of  200  turns  each. 
Taps  are  connected  with  the  fortieth,  eightieth,  100th, 
120th  and  160th  turns  of  each  section.  Two  turns  of 
No.  10  wire  with  a  mid-tap  are  used  for  the  secondary 
winding.  This  is  employed  only  for  testing  meters, 
giving  a  phantom  load.  The  receiver  used  with  this 
outfit  is  a  1000-ohm  instrument  equipped  with  a  head 
clamp. 

It  may  be  pointed  out  that  older  methods  of  locating 
faults  are  usually  tedious,  and  a  great  many  times 
require  the  cutting  of  wires  at  numerous  places.  This 
is  expensive  when  large  conductors  or  conduit  wiring 
are  involved.  The  apparatus  just  described  was  de- 
signed by  the  writer. 
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EMERGENCY  DRIVES  DURING 

PERIODS  OF  HIGH  WATER 

How   Arrangements    Have    Been    Made    to    Operate 

One  Water-Wheel  Generator  by  a  Steam  Engine 

and  Another  Generator  by  All  Water  Wheels 

When   Hydraulic    Head   Is   Reduced 

Arrangements  have  been  made  at  the  Canaan  hydro- 
electric plant  of  the  Connecticut  Power  Company  so  the 
two  generators  which  are  installed  may  be  operated  at 
full  load  even  when  the  head  is  considerably  reduced 
during  high  water.  Ordinarily,  each  generator  is  driven 
through  bevel  gears  by  three  vertical  water-wheels  de- 
signed for  a  12-ft.  head.  During  flood  seasons,  how- 
ever, the  tail-race  water  sometimes  rises  so  high  that 
the  water-wheels  will  not  develop  their  rated  power.  Ac- 
cordingly provisions  have  been  made  so  that  one  genera- 
tor can  be  belt-driven  by  a  steam  engine  while  the  other 
is  run  by  all  of  the  water-wheels.  To  permit  this 
method  of  operation  couplings  that  may  be  easily  dis- 
connected have  been  inserted  between  the  water-wheels 
and  their  respective  generators  and  a  cross  belt  pro- 
vided to  connect  both  sets  of  water-wheels  together.  An 
idler  pulley  is  installed  below  the  lower  side  of  the  cross 
belt  to  increase  the  arc  of  contact  on  the  driving  and 
driven  pulleys.  So  that  the  two  sets  of  water-wheels 
will  not  have  to  be  connected  all  of  the  time  clutches  are 
inserted  between  their  shafts  and  the  respective  cross- 
belt  pulleys.  In  addition  to  these  connections,  on  each 
side  of  the  coupling  in  one  generator  shaft,  pinions  have 
been  fastened  so  they  may  be  connected  by  silent  chain 
drive  with  a  counter  shaft  which  permits  operating  the 
water-wheels  at  the  reduced  speed  of  275  r.p.m.  and  the 
generator  at  400  r.p.m.,  or  its  normal  speed.  This  back 
gear  arrangement  was  necessary  since  it  was  sometimes 
impossible  without  it  to  operate  the  generator  at  nor- 
mal speed,  and  consequently  normal  voltage. 
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FIG.     1 — ARRANGEMENT     OF     BELTS,     COUPLINGS     AND     SPEED- 
REDUCTION   GEARS   FOR   OPERATION    DURING   HIGH    WATER 

For  driving  the  other  generator  during  high  water  a 
250-hp.,  non-condensing  four-valve  engine  is  employed. 
A  non-condensing  reciprocating  engine  was  used  as 
steam  economy  was  secondary  and  fixed  charges  on  in- 
vestment had  to  be  kept  as  low  as  possible  since  the  unit 
is  operated  only  in  emergencies.  To  minimize  the  cost 
of  the  building  to  house  it,  the  engine  was  set  as  close 
as  possible  to  the  generator  it  drives  and  the  necessary 
arc  of  contact  on  the  driven  pulley  obtained  by  means 
of  an  idler  pulley.  So  that  relatively  little  time  will  be 
required  to  start  up  the  emergency  drive  aside  from  fir- 
ing the  boilers,  the  belt  is  always  left  on  the  steam-en- 
gine flywheel  and  held  away  from  the  generator  pulley 
by  a  special  support  which  is  shown  in  Fig.  2.  The  sup- 
port  consists   of  two   strap-iron   rings,   a   little  larger 


than  the  generator  pulley,  which  are  supported  from  the 
floor  and  held  at  the  proper  distance  apart  by  a  steel 
framework.  Around  the  periphery  of  each  ring  in  cor- 
responding positions  are  semi-circular  slots  in  which 
short  lengths  of  pipe  can  be  laid  to  hold  the  belt  away 
from  the  pulley.  With  this  arrangement  all  that  is 
necessary  when  the  generator  must  be  converted  from 
water  to  steam  drive  is  to  disconnect  the  water-wheel 
shaft  coupling  previously  mentioned,  remove  the  pipes 
from  the  belt  support,  and  adjust  the  idler  pulley  to 
give  the  proper  belt  tension.     It  may  be  pointed  out 
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that  for  this  purpose  as  well  as  to  allow  slack  when  the 
belt  is  held  away  from  the  generator  pulley,  the  idler- 
pulley  base  is  supported  on  inclined  slides  and  can  be 
adjusted  in  position  by  a  hand  wheel  which  raises  or 
lowers  the  pulley  base  by  means  of  worm  screws. 


Disadvantages  of  Crystalline  Pvlaterials  to 

Improve  Heat  Dissipation  of  Cement 

Protecting  Cable  Sheaths 

While  cement  is  used  quite  extensively  as  a  protec- 
tive coating  for  underground  cables,  it  does  not  always 
accomplish  its  purpose  entirely  satisfactorily.  It  is 
better  than  asbestos  in  that  it  is  less  liable  to  start 
electrolytic  corrosion  of  the  lead,  assisted  by  salts  of  the 
earth  in  absorption  or  not;  it  has  more  favorable  me- 
chanical characteristics  and  longer  life;  is  better  able 
to  withstand  the  severe  mechanical  stresses  and  high 
temperatures  of  a  powerful  arc.  Cement  does  not,  how- 
ever, possess  the  heat-resisting  and  dissipating  quali- 
ties to  the  extent  that  is  desirable,  and  several  attempts 
have  been  made  to  improve  it  in  this  regard. 

Most  of  these  attempts  have  been  in  the  direction  of 
increasing  the  water  content  in  the  cement  by  the  ad- 
dition of  substances  which  would  permit  advantage  to 
be  taken  of  their  heat  of  dissociation  to  dissipate  the 
intense  heat  generated  by  an  arc.  The  two  substances 
most  readily  suggesting  themselves  for  this  purpose  are 
sodium  carbonate  or  sal  soda  and  borax,  for  both  possess 
a  very  high  water  content,  the  former  about  63  and 
the  latter  48  per  cent. 

Not  the  least  function  of  the  cement  coating  is  to 
protect  the  sheath  against  mechanical  injury  and  to 
assist  in  supporting  the  cables  in  the  absence  of  shelves 
or  racks.  The  addition  of  water-bearing  crystalline 
materials  such  as  sodium  carbonate  and  borax,  the  lat- 
ter more  particularly,  have  such  a  deleterious  effect  in 
reducing  the  tensile  strength  of  the  cement  as  to  defeat 
their  purpose  to  a  useful  extent.  In  the  case  of  the  soda 
it  leaches  out  from  the  cement  in  damp  locations,  and 
thus  serves  no  useful  purpose.  At  present  the  most 
satisfactory  way  to  protect  the  lead  sheaths  is  to  con- 
tinue using  cement  and  sand  in  the  proportion  of  one  to 
three.  Its  heat-resisting  properties  and  dissipating 
abilities  are  not  to  be  despised;  its  mechanical  charac- 
teristics are  good  and  its  cost  low. 
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VIEWS  OF  OHIO  OPERATORS 

ON  DISTRIBUTION  WORK 

Protection    of    Tie-Line    Switches    by    Compression 

Arresters — Three-Phase  Transformers  Growing 

in  Favor — Economical  Methods  of 

HandUng  Service  Connections 

At  a  recent  meeting  of  the  transmission  and  distribu- 
tion committee  of  the  Ohio  Electric  Light  Association, 
ideas  of  practical  value  were  brought  out  in  a  round- 
table  discussion. 

R.  R.  Krammes,  Ohio  Light  &  Power  Company, 
Newark,  Ohio,  expressed  the  opinion  that  oil  switches 
should  be  installed  more  frequently  on  customers'  trans- 
former installations.  While  the  argument  that  oil 
switches  for  outdoor  service  are  expensive  may  be  ad- 
vanced, he  maintained  that  they  are  inexpensive  in  com- 
parison with  the  transformers  they  are  used  to  protect. 
An  installation  was  cited  where  $200  worth  of  switches 
were  used  to  protect  $3,600  worth  of  2300/440-volt 
transformers,  as  a  typical  instance  of  this  practice.  The 
need  for  a  switch  to  sell  at  $60  to  $75  was  brought  out. 

W.  H,  Hough,  Cleveland  (Ohio)  Electric  Illuminating 
Company,  stated  that  trouble  from  burnouts  experienced 
with  about  200  oil  switches  in  2300-volt  tie  lines  which 
are  normally  operated  open  has  now  been  entirely  reme- 
died by  installing  compression-type  lightning  arresters 
on  both  sides  of  the  switches. 

The  discussion  on  transformers  brought  out  the  fact 
that  three-phase  units  are  growing  in  favor.  One  engi- 
neer stated  that  for  all  power  customers  requiring  10 
kw.  or  more,  his  company  is  installing  three-phase 
transformers  connected  star-delta.  The  reasons  for 
this  preference  were  that  three-phase  transformers  have 
proved  so  reliable  in  operation  that  it  is  now  unneces- 
sary to  install  three  single-phase  units  on  the  theory 
that  two  of  them  can  be  used  in  open  delta  in  emer- 
gencies. Furthermore,  open-delta  operation  has  been 
found  to  create  such  poor  operating  conditions  as  re- 
gards regulation  and  power  factor  that  it  is  undesir- 
able under  any  but  extreme  circumstances.  Moreover, 
a  three-phase  transformer  is  less  expensive  than  three 
single-phase  units. 

Opinion  regarding  the  proper  position  for  a  small 
transformer  on  a  pole  was  divided.  No  one  favored 
placing  it  on  the  primary  arm;  about  one-half  of  the 
speakers  favored  placing  it  on  the  secondary  arm,  and 
the  other  half  thought  it  should  go  still  lower  on  the 
pole.  Those  who  favored  the  secondary  arm  as  a  mount- 
ing position  objected  to  a  lower  position  on  the  ground 
that  this  means  bringing  primary  and  secondary  leads 
in  close  proximity,  and  maintained  that  the  primary 
lines  should  be  kept  at  the  top  of  the  pole  where  a  line- 
man expects  primary  lines  to  be.  Those  who  took  the 
other  viewpoint  contended  that  practically  all  trouble 
occurs  in  wet  weather  and  that  consequently  trans- 
formers and  cut-out  plugs  should  be  in  places  that  can 
be  safely  reached  under  the  worst  weather  conditions. 

In  discussing  methods  of  handling  customers'  service 
connections,  M.  H.  Wagner,  Dayton  (Ohio)  Power  & 
Light  Company,  said  that  by  dividing  the  work  so  that 
the  line  crew  does  only  line  work  and  a  service  crew 
does  only  service  installation  work,  including  meter 
setting,  the  company  has  been  able  to  effect  a  saving. 
A  service  crew  which  costs  the  company  $20  a  day, 
regularly  installs  and  connects  up  from  twelve  to  fifteen 
services  a  day  and  has  in  some  instances  completed 
twenty  services  a  day.  , 

W.  E.  Salber,  Northern  Ohio  Traction  &  Light  Com- 
pany, Akron,  Ohio,  reported  that  he  has  been  able  to 
effect  a  saving  and  to  speed  up  construction  by  loading 
all  wagons  for  construction  crews  at  night.     The  fore- 


man of  each  gang,  at  the  end  of  the  day,  gives  the  store- 
keeper an  order  for  material.  The  storekeeper  then  has 
this  material  loaded  into  the  wagon  before  the  foreman, 
returns  for  work  in  the  morning.  Records  are  kept  of 
all  material  taken  out  and  all  material  used  on  jobs.. 
Once  a  week  each  crew  is  checked  up  on  material  to- 
prevent  loss.  Mr.  Salber  also  makes  a  practice  of  hold- 
ing monthly  "question  box"  meetings  with  his  entire 
construction  force.  In  this  way  he  gets  new  ideas  re- 
garding the  work,  particularly  from  that  section  of  the 
force  known  as  "floaters." 

Lively  interest  was  manifested  in  the  Ohio  Public 
Service  Commission's  present  activities  in  compiling 
unit  costs  on  construction.  One  operator  pointed  out 
that  while  it  may  cost  only  $6  to  set  a  pole  it  costs  an 
additional  $L50  to  find  out  that  the  unit  cost  was  $6. 
H.  J.  Buell,  Ohio  Light  &  Power  Company,  Newark, 
Ohio,  stated  that  in  data  he  had  recently  obtained  the 
labor  cost  on  a  600-pole  line  was  $12.68  per  pole. 
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Adjustable  Marker  for  Underground  Service 

C.    A.    DALRYMPLE 

Many  states  and  cities  prohibit  the  tearing  up  of 
newly  paved  streets  for  a  period  of  five  or  more  years. 
When  underground  service  is  furnished  in  such  zones 
it  is  therefore  necessary  that  the  electric  service  com- 
pany install  all  conduits  and  necessary  subsurface  work 
prior  to  the  laying  of  the  new  paving.     Since  some  com- 


FIG.    1 — CONSTRUCTION   OF   MARKER  AND   METHOD  OF   USING 

panics  consider  it  advisable  to  install  service  pipes  as 
far  as  the  curb  line  for  all  buildings,  in  order  to  take 
care  of  new  business,  it  has  been  found  advisable  to 
mark  the  service  pipe  location  so  that  it  can  be  easily 
found  when  service  is  continued  into  the  building. 

For  this  purpose  an  Eastern  company  makes  use  of 
an  adjustable  Olds  marker  which  can  be  installed  with 
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very  little  expense,  and  will  probably  save  considerable 
time  and  cost  in  locating  the  pipe.  As  illustrated  here- 
with the  marker  consists  of  a  piece  of  iron  pipe  in 
which  slides  a  rod  which  can  be  adjusted  to  any  length 
required.  On  top  of  the  iron  pipe  is  a  cast-iron  head 
bearing  the  name  of  the  company  to  whom  the  marker 
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belongs.  While  the  company  referred  to  installs  the 
markers  near  the  curb  line,  directly  over  the  point 
■where  the  service  pipe  ends,  it  may  be  found  convenient 
to  use  them  over  all  service  connections. 


A  Simple  Method  for  Pulling  Poles 

BY  J.  H.  MOSELEY 
A  very  simple  type  of  pole  puller  constructed  as 
shown  herevi^ith  is  being  used  by  a  Texas  company.  It 
■consists  of  tvi^o  fairly  heavy  timbers  bolted  together 
and  supported  near  one  end  by  two  wheels  connected 
with  a  short  axle.  To  use  the  apparatus  the  wheels  are 
run  up  as  close  to  the  pole  as  possible,  the  unsupported 
end  of  the  timber  raised  in  the  air  and  a  chain  looped 
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METHOD  OF   USING   HOME-MADE  POLE   PULLER 

around  the  pole  and  run  over  the  supported  end  of  the 
timber  and  attached  securely  thereto.  Arranged  in  this 
way  the  timber  serves  as  a  long-arm  lever  with  the 
fulcrum  near  the  pole.  By  bearing  down  on  the  free- 
end  of  the  timber  an  upward  force  will  be  exerted  on 
the  pole.  After  a  "lift"  has  been  made  on  the  pole,  the 
lever  can  be  raised  and  the  chain  loop  slipped  down  on 
the  pole  butt  ready  for  another  "hitch." 


Motor  Equipment  of  Railroads 

In  the  accompanying  table  are  given  the  total  number 
and  horsepower  of  direct-current  motors  and  single, 
two  and  three-phase  alternating-current  motors,  which, 
according  to  the  last  report  of  the  A.R.E.E.,  are  oper- 
ated by  fifty-six  railroads,  or  about  65  per  cent  of  the 
total  number  for  the  country.  The  grand  total  of  all 
motors   reported   this   year   amounts   to   16,992,   repre- 

TYPES   AND    SIZES   OF    MOTORS    USED   BY   RAILROADS 


Total  Number 
Type  of  Motor                     Motors                    Total  Hp. 

.Average  Hp 
of  Motor 

D.  C 

1-ph 

8,904            '         140,892 
114                            319 

15.82 
2.79 

2-ph                

1 , 184            1          21 . 199 
6,790                    134,750.5 
16,992                    297,160.5 

17.9 

3-ph 

19.84 

Total  (1916) 

Total  (1915)      

11,546                    183,077 

senting  a  total  of  297,160.5  hp.  This  is  a  considerable 
increase  over  last  year's  report,  in  which  11,546  motors 
were  shown,  totaling  183,077  hp.  Of  the  motors  re- 
ported, those  using  direct  current  represent  52.4  per 
cent  in  number  and  47.4  per  cent  of  total  horsepower. 
Three-phase  motors  constitute  39.9  per  cent  of  the  total 
number  and  45.3  per  cent  of  the  total  horsepower. 


MOTOR  OPERATION 

IN  COOPERAGE  WORKS 

How  an  Oregon   Industrial   Company  Increased   Its 

Output  25  Per  Cent  Without  Additional 

Operating  Cost  by  Motor  Drive 

The  Western  Cooperage  Company  recently  removed 
its  plant  from  Aberdeen,  Wash.,  to  St.  Johns,  Ore.,  and 
in  changing  its  location  decided  to  design  the  new  plant 
for  electric  drive.  The  new  plant  was  started  about 
Sept.  1,  1915,  and  its  operating  record  since  affords  an 
opportunity  to  compare  the  cost  of  steam  and  electric 
drive,  because  the  work  now  being  done  is  of  the  same 
kind  and  carried  on  by  the  same  operating  organi- 
zation that  had  formerly  handled  the  steam-driven 
machines. 

The  new  plant  is  located  on  a  bay  of  the  Willamette 
River  near  the  city  of  Portland,  where  there  is  a  nat- 
ural pond  for  the  logs  and  where  sidings  from  two 
railroads  extend  directly  into  the  plant.  The  company 
handles  chiefly  hemlock  and  spruce  logs,  making  fin- 
ished staves  and  heads  which  are  shipped  in  bundles 
to  large  consumers  and  to  assembling  plants  located 
at  other  points.  The  capacity  of  the  present  works  is 
125,000  ft,  log  scale,  per  ten-hour  shift.  To  handle 
this  material  there  are  installed  forty-three  Westing- 
house  motors  ranging  from  2  to  150  hp.,  most  of  which 
are  direct-connected  and  in  some  cases  are  mounted  in 
small  groups.  All  of  these  motors  are  of  the  squirrel- 
cage  type.  The  total  connected  horsepower  is  about 
1650,  and  the  energy  is  supplied  at  440  volts,  three- 
phase,  60  cycles.  Running  at  full  capacity,  the  maxi- 
mum load  at  the  plant  is  approximately  675  kw.,  and 
for  a  twenty-six-day  month,  the  average  consumption 
for  one  ten-hour  shift  per  day  is  150,000  kw.-hr.,  the 
average  consumption  per  1000  ft.  sawed  being  50 
kw.-hr. 

The  electric  service  is  controlled  from  a  central 
switchboard,  the  wiring  for  which  is  so  arranged  that 
one  circuit  feeds  each  separate  department  of  the  mill, 
and  on  each  of  these  circuits  there  are  installed  kilo- 
watt-hour meters  for  measuring  the  energy  used,  and 
graphic  ammeters  of  the  curve-drawing  type,  showing 
the  amount  of  power  demand  at  all  times  in  each  de- 
partment. This  enables  the  mill  superintendent  to 
check  up  each  department  every  day,  and  in  case  the 
consumption  is  above  normal,  immediate  attention  can 
be  given  to  that  department  in  an  effort  to  locate  and 
reduce  the  excessive  demand. 

Since  the  motor  drive  has  been  installed  the  owners 
have  found  it  possible  to  maintain  an  output  25  per 
cent  in  excess  of  that  obtained  in  the  old  plant,  with 
practically  the  same  equipment  except  for  the  method 
of  drive.  This  increase  in  production,  it  is  pointed 
out,  is  due  to  the  flexibility  of  motor  drive,  that  per- 
mitted better  location  of  the  machinery,  and  also  to  the 
fact  that  with  individual  motor  drive  practically  con- 
stant speed  could  be  maintained  irrespective  of  the 
load.  This  item  it  is  claimed  effects  a  considerable  econ- 
omy in  the  particular  kind  of  work  handled  at  this 
plant. 

Energy  for  the  operation  of  the  motors  at  the  mill 
is  supplied  by  the  Portland  Railway,  Light  &  Power 
Company,  the  rate  being  based  on  load  factor  and  quan- 
tity consumed.  For  a  single  ten-hour  shift  the  rate 
usually  works  out  as  the  equivalent  of  about  1  cent  per 
kilowatt-hour,  and  for  two  ten-hour  shifts  about  0.75 
cent  per  kilowatt-hour.  On  this  basis  a  year's  opera- 
tion of  the  electrified  plant  has  shown  that  the  net  reve- 
nue obtained  from  the  sale  of  the  three  classes  of  waste 
products  will  amount  to  more  than  enough  to  pay  the 
electric  power  bills. 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICE 

Including  a  Digest  of  I m portant  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  the  World 


STANDARDIZING   SWITCH    GEAR 

New    Proposed    Standardization    Rules   for   Marking 
Switch  Gear  and  Instrument  Connections 

IN  the  London  Electrician  of  Nov.  24,  Dr.  Charles  C. 
Garrard  discusses  the  advantages  of  uniform  mark- 
ings of  switch  gear  and  instrument  connections  and 
suggests  that  when  the  official  British  standardization 
rules  are  revised  the  following  proposals  be  included: 

The  busbars  on  three-phase  boards  should  be  colored 
red,  white  (or  yellow)  and  blue.  Red  and  blue  to  be 
on  the  outside. 

Horizontal  busbars  or  connections:  Red  phase  on  top 
or  the  bar  farthest  away  as  viewed  by  the  operator 
from  the  main  control  position. 

Vertical  busbars  or  connections:  Red  phase  to  the 
left  or  the  bar  farthest  away  as  viewed  by  the  operator 
from  the  main  control  position. 

Connections  to  busbars:  If  of  bare  copper,  to  be 
painted  same  color  as  the  busbars  to  which  they  are 
connected. 

Fine  wiring  or  cable  directly  connected  by  busbars: 
These  should  be  colored  to  correspond  with  the  busbars 
along  their  entire  length. 

Fine  wiring  secondary  (low  tension)  connections  of 
current  transformers:  These  must  be  colored  to  corre- 
spond with  the  busbars  to  which  they  are  connected,  but 
as  it  is  possible  to  reverse  one  phase  by  reversing  the 
secondary  current  transformer  connections  it  is  neces- 
sary to  distinguish  between  the  two.  This  can  be  done 
as  follows:  The  wire  connected  to  the  (so-called)  low- 
tension  positive  terminal  (marked  t^)  shall  be  colored 
the  same  as  the  busbars  to  which  the  transformer  is 
connected  (say,  red).  The  wire  connected  to  the  nega- 
tive (tj  low-tension  terminal  shall  be  colored  with  two 
colors  (in  alternate  daubs),  viz.,  the  busbar  color  and 
white  (in  this  case  red  and  white). 

Fine  wiring  secondary  (low  tension)  connections  to 
potential  transformers:  The  primaries  of  potential 
transformers  are  generally  connected  across  phases; 
thus  the  primary  connections  should  be  colored  the  same 
as  the  respective  busbars  to  which  they  are  connected. 

The  low-tension  (secondary)  connections  will  also  be 
colored  to  correspond  with  the  high-tension  winding. 
Thus,  if  r,  be  connected  to  the  red  phase,  then  t,  would 
be  colored  red,  and  so  on. 

The  respective  busbars  must  be  connected  to  the  ma- 
chine so  that  the  phase  relationship  of  the  current  in 
the  busbars  bear  a  definite  relation  to  each  other.  The 
obviously  correct  method  is  to  arrange  that  the  direc- 
tion of  phase  rotation  should  be  red-white-blue.  That 
is  to  say,  that  the  voltage  of  the  red  phase  should  first 
rise  to  a  maximum,  to  be  followed  (l/150th  of  a  second 
afterward  if  the  periodicity  be  50)  by  the  white  phase, 
and  then  by  the  blue  phase,  and  so  on. 

It  is  very  desirable  that  the  terminals  of  the  alterna- 
tor should  also  be  marked  red,  white  and  blue,  the 
phase  rotation  of  the  alternator  being  the  same,  and 
then  the  red  terminal  could  always  be  connected  to  the 
red  bar,  and  so  on.  As  to  the  markings  of  terminals  of 
a  three-phase  alternator  the  British  Electrical  and  Allied 
Association  has  specified  that  the  three  terminals  should 


be  marked  A,  B,  C.  The  order  of  phase  progression 
must  be  in  the  order  A,  B,  C.  As  to  the  three-phase 
wattmeter  connections,  the  author  argues  these  should 
be  made  in  accordance  with  the  (British)  National 
Physical  Laboratory  Convention,  given  on  page  18  of 
E.  S.  C.  Specification  No.  37,  revised  August,  1915  (see 
Fig.  1).  In  considering  this  diagram  it  must  be  borne 
in  mind  that  it  is  intended  to  represent  the  generator 
winding  rotating  in  respect  to  the  field  poles  in  the  di- 
rection indicated  by  the  arrow.  Thus,  the  voltage  will 
come  to  a  maximum  in  the  red  phase,  then  in  the  yellow 
phase  (i.e.,  after  l/150th  of  a  second  if  the  periodicity 
be   50),  and  then   in  the  blue  phase,   and  then   again 


Yellow 
Aorl. 


Generator 


Cor3^X^ 


Lower  or  Left  Upper  or  /light 

Hand  Element  Hand  Element 

or  Terminals  or  Terminals 

Looking  towards  the  Front  of  the  Meter. 


Lading  Element.  Leading  Element- 

Lower  or  Left  Upper  or  night 

Hand  Element  Hand  Element 

or  Terminals  or  Terminals 

Looking  towards  the  Front  of  the  Meter. 


FIGS.     1     AND     2 — NATIONAL     PHYSICAL    LABORATORY     METHOD 
OF    MARKING   AND   TESTING   THREE-PHASE   METERS,   AND 
SUGGESTED    MODIFICATION    OF   THE   LABORATORY'S 
THREE-PHASE   WATTMETER   CONNECTIONS 

in  the  red  phase.  Thus  the  phase  progression  is  in  the 
order  red-white-blue.  The  blue  phase  lags  240  deg. 
after  the  red  phase. 

Referring  to  Fig.  1  it  will  be  seen  that  the  A  terminal 
is  marked  yellow  (white),  the  B  terminal  blue,  and  the 
C  terminal  red.  The  order  of  phase  progression  is  A, 
B,  C,  i.e.,  yellow-blue-red-yellow-blue-red,  which  is  the 
same  as  red-yellow-blue,  as  suggested  above  for  the  bus- 
bars. It  will  be  recognized,  however,  that  if  the  ter- 
minals of  the  alternator  are  to  be  colored  it  is  essen- 
tial that  the  red  terminal  of  the  alternator  should  be 
connected  to  the  red  busbar,  and  so  on,  otherwise  con- 
fusion will  result.  If  this  cannot  be  done  it  would  be 
much  better  not  to  color  the  alternator  terminals  at  all, 
but  simply  retain  the  markings.  A,  B,  C,  and  allow  the 
connections  to  the  busbars  to  be  made  as  may  be  con- 
venient, only  insisting  that  the  phase  progression  should 
not  be  reversed. 

For  the  sake  of  simplicity,  however,  there  is  very 
much  to  recommend  the  arrangement  of  coloring  the 
alternator  terminals  so  that  like  colors  shall  always  be 
connected.     If  this  be  agreed  it  would  be  very  desirable 
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to  slightly  alter  the  N.  P.  L.  Convention,  and  call  the 
red  terminal  A  (or  1),  the  yellow  terminal  B  (or  2), 
and  the  blue  terminal  C  (or  3)    (see  Fig.  2). 

The  author  then  discusses  the  effect  of  an  alteration 
of  direction  of  phase  rotation  on  the  accuracy  of  three- 
phase  meters.  If  the  meter  were  a  perfect  one,  accurate 
on  all  power  factors,  etc.,  it  would  not  matter  how  it 
was  connected  up  as  long  as  the  two  current  coils  were 
in  two  phases  with  the  corresponding  shunt  coils  con- 
nected from  these  two  phases  respectively  to  the  third 
phase.  Meters,  however,  are  not  perfect  as  a  rule.  If 
in  Fig.  1  the  load  is  non-inductive  it  is  clear  that,  in 
spite  of  this,  there  will  be  a  difference  in  phase  between 
the  current  in  the  main  meter  coils  and  the  voltage  ap- 
plied to  the  corresponding  shunt  coils.  Taking  the 
upper  or  right-hand  meter  element  the  current  in  its 
main  coil  (the  load  being  non-inductive)  will  lead  30 
deg.  on  the  voltage  applied  to  its  shunt  coil.  On  the 
other  hand,  taking  the  lower  or  left-hand  meter  element 
the  current  will  lag  30  deg.  (the  load  being  non-induc- 
tive) on  the  voltage  applied  to  its  shunt-coil  terminals. 
When  adjusting  the  meter  care  is  taken  that  these  phase 
relationships  are  adhered  to. 

It  will  be  clear,  however,  that  if  the  meter  be  con- 
nected up  with  the  phase-rotation  reversed  the  current 
in  the  upper  or  right-hand  element  will  lag  behind  its 
voltage  instead  of  lead,  with  consequent  liability  that 
the  constant  of  the  meter  will  be  somewhat  different 
from  that  to  which  the  meter  has  been  adjusted  in  the 
test  room.  Care  must  be  taken  to  guard  against  this  by 
connecting  the  meter  exactly  according  to  the  diagram. 

Another  source  of  error  guarded  against  by  connect- 
ing up  with  correct  phase  rotation  is  that  due  to  inter- 
action between  the  two  meter  elements.  Theoretically 
both  elements  should  be  without  effect  upon  each  other. 
Actually,  however,  in  practice  one  element  will  slightly 
influence  the  other.  In  order  that  the  effect  may  be  the 
same  in  actual  work  as  on  the  test  bench  it  is  necessary 
to  connect  up  with  the  same  phase  rotation  in  both 
cases. 

Finally,  the  author  comments  on  the  rule  of  the  Brit- 
ish engineering  standards  committee  on  additional  ap- 
paratus connected  to  transformers.  This  rule  is  as 
follows:  "The  connection  to  the  secondary  windings 
of  transformers,  of  trip  coils,  ammeters,  and  similar 
apparatus  in  series  with  the  meter  coils  is  liable  to 
affect  the  rate  of  registration  of  meters  and  is  unde- 
sirable. When  the  practice  is  unavoidable  the  meter 
should  be  tested,  and  adjusted  with  all  such  apparatus 
connected  in  circuit,  under  the  same  conditions  which 
will  prevail  in  practice." 

The  author  discusses  some  objections  to  this  rule,  and 
recommends  that  it  should  read  as  follows:  "The  con- 
nection to  the  secondary  windings  of  current  trans- 
formers, of  trip  coils,  ammeters  and  similar  additional 
apparatus  in  series  with  the  meter  coils  is  liable  to 
affect  the  rate  of  registration  of  meters,  and  for  this 
reason  the  meter  should  be  tested  and  adjusted  with  all 
such  apparatus,  or  its  equivalent,  in  circuit." 


Generators,  Motors  and  Transformers 
Characteristic  Curves  of  Loaded  Synchronous  Con- 
verters.— C.  F.  Gilbert. — A  mathematical  article  in 
which  the  author  gives  a  simple  method  for  predeter- 
mining the  characteristic  curves  of  loaded  .synchronous 
converters  of  such  large  capacity  that  they  can  be  tested 
only  in  the  power  plant.  The  method  described  relates 
to  machines  of  mean  saturation.  Curves  analogous  to 
those  employed  for  converters  of  very  weak  saturation 
are  made  use  of  as  well  as  the  diagram  of  Blondel  for 
synchronous  motors.  Two  principal  cases  are  inves- 
tigated.    First,  the  constant-potential  synchronous  con- 


verter, and  second,  the  combination  of  a  transformer 
with  a  constant-potential  converter.  Each  case  is 
studied  for  a  constant  power  factor  or  for  a  constant 
excitation  of  the  converter. — La  Lumiere  Elec,  Nov. 
18,  1916. 

Generation,  Transmission  and   Distribution 
Parallel    Operation    of    Electric    Power    Stations. — 
John  S.  Peck. — A  long  abstract  of  a  paper  read  before 
the  (British)   Institution  of  Electrical  Engineers.     The 
conclusions   of   the   author   are   as    follows:     Polyphase 
systems  of  the   same   frequency  may  be  connected  to- 
gether directly  or  through  transformers,  and  operated 
in   parallel   without   difficulty,   but  where  each   station 
supplies  its  own  customers  it  is  desirable  to  have  some 
form  of  voltage  regulator  to  permit  independent  control 
of  the  voltage  of  each  station.     If  the  stations  are  lo- 
cated  in   the   neighborhood   of  telephone   or  telegraph 
circuits,  are  connected  solidly,  and  have  earthed  neu- 
trals, provision  must  be  made  to  prevent  high-frequency 
currents  flowing   through   earth   between  the   stations. 
To  interconnect  a  polyphase  and  a  single-phase  sy.stem 
of  the  same  frequency  a  rotating  machine  of  the  phase- 
converter  type  or  a  motor-generator  is  required  if  the 
polyphase  system  is  to  be  symmetrically  loaded.     Sys- 
tems  of   different    frequencies   may   be   interconnected 
through  frequency  changers,  sets  consisting  of  two  syn- 
chronous machines  or  of  one  synchronous  and  one  in- 
duction machine.     The  synchronous  set  is  usually  the 
more   desirable,   since   it  permits   power-factor  control 
and   transmits    energy    in    either   direction   without    a 
change  in  the  speed  ratio  between  the  two  systems.     It 
is,  however,  somewhat  more  difficult  to  operate,  and  to 
prevent  danger  from  overloading  it  should  have  a  fairly 
large  capacity  with  reference  to  the  smaller  of  the  two 
stations  which   it  interconnects.     The  induction  set  is 
much  more  flexible,  and  a  small  set  can  be  used  between 
two  large  systems,  but  it  requires  a  considerable  dif- 
ference  in   speed   ratio   between   the  two   systems   for 
transmitting  full  load,  and  the  induction  machine  takes 
wattless  current  from  the  system  to  which  it  is  con- 
nected.    In  certain  cases  where  continuous  current  is 
required  the  rotary  converter  may  be  used  with  advan- 
tage as  an  interconnector  between  two  stations  of  differ- 
ent frequencies,  or  between  an  alternating  and  a  con- 
tinuous-current    system.       There     is    a    mathematical 
appendix  on  the  effect  of  resistance  and  reactance  on 
the   parallel   operation    of    alternating-current   genera- 
tors  and   another  appendix   on   the   calculation   of   the 
load  on  an  induction  synchronous  frequency  changer. — 
London  Electrician,  Nov.  24,  1916. 

Wires,  Wiring  and  Conduits 
Effects  of  a  Disturbance  on  a  Three-Phase  Neticork. 
— H.  Kehls  and  W.  Petersen. — An  article  discussing 
a  peculiar  disturbance  which  took  place  on  the  network 
connected  to  the  main  power  works,  the  distributing 
network  consisting  of  overhead  cables  with  some  rela- 
tively short  lengths  of  cable.  It  is  connected  through 
a  cable  3.2  km.  long  and  through  an  oil  switch  to  the 
busbars  at  the  power  station  in  Hochst,  from  which  a 
considerable  length  of  distributing  cables  and  overhead 
wires  is  supplied.  On  the  occasion  in  question  the  oil 
switch  opened  in  consequence  of  a  short-circuit.  The 
switch  was  immediately  closed  again  and  remained 
closed.  Voltmeters  are  connected  between  earth  and 
the  various  busbars,  and  these  showed  on  phase  I  5800 
volts,  on  phase  II  6700  volts,  and  on  phase  III  6000 
volts.  Ten  minutes  later  a  factory  which  had  a  trans- 
former with  a  capacity  of  100  kva.,  reported  that  their 
motors  were  slowly  running  in  a  backward  direction; 
again,  twenty  minutes  later,  a  similar  report  was  re- 
ceived from  another  works  with  two  transformers,  each 
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of  250  kva.  The  reverse  direction  ol'  rotation  ol'  the 
motors  also  tool<  place  in  other  works.  In  one  factory 
the  following  points  were  noticed:  At  first  there  was 
no  voltage  available,  and  the  automatic  cut-out  devices 
came  into  action.  When  the  switches  were  closed  and 
the  motors  were  started  again,  they  all  ran  backwards 
in  the  reverse  direction  at  full  speed;  they  amounted 
in  all  to  300  kva.  It  was  also  found  that  in  two  other 
places,  motors  of  2.2  kw.  and  3.7  kw.  ran  backwards  at 
full  speed.  In  one  place  the  phases  were  changed,  and 
the  belt  was  crossed,  and  it  was  then  found  possible  to 
continue  work  with  a  circular  saw.  After  rather  labori- 
ous experiment  in  the  way  of  division  and  sub-division 
of  the  transmission  lines,  it  was  found  that  the  fault 
was  in  the  power  house  itself.  The  oil  switch  was  ex- 
amined, which  connected  to  the  part  of  the  network 
affected  by  the  disturbance,  and  it  was  found  that  there 
was  a  discontinuity  in  phase  II.  An  insulator  that 
carried  the  middle  contact  piece  in  the  oil  switch  was 
found  to  be  broken,  and  the  contact  piece  had  fallen  to 
the  bottom  of  the  oil  case.  In  consequence  of  the  dis- 
continuity on  this  phase,  this  part  of  the  network  was 
only  connected  through  two  phases  to  the  power  house. 
— From  Elek.  Zeit.,  No.  20,  1916,  abstracted  in  London 
Electrician,  Oct.  27,  1916. 

Electrophysics  and  Magnetism 

Solid  Rectifying  Contact. — D.  Owen. — An  abstract 
of  a  (British)  Physical  Society  paper  on  the  influence 
of  the  time  element  on  the  resistance  of  a  solid  rectify- 
ing contact.  The  resistance  at  a  solid  rectifying  con- 
tact, and  consequently  the  exact  shape  of  the  resistance 
characteristic,  depends  upon  the  time  for  which  the 
testing  current  is  allowed  to  flow.  A  series  of  charac- 
teristics are  given  corresponding  to  duration  of  con- 
tact extending  over  the  ran^e  of  1/40, 000th  second  to 
thirty  seconds.  The  following  conclusions  are  drawn: 
The  variation  of  resistance  with  voltage  may  be  at- 
tributed entirely  to  thermal  effects.  The  characteristic  ob- 
tained by  applying  the  testing  voltage  for  0.01  second  is, 
at  moderate  voltages,  materially  the  same  as  that  which 
would  be  found  at  the  expiry  of  a  period  of  the  order 
to  0.000001  second.  The  sensitivity  of  a  wireless  re- 
ceiving circuit  (in  which  the  rectifying  contact  is  used) 
does  not  differ  very  appreciably  from  that  deduced  from 
a  slow-period  characteristic.  An  important  fraction  of 
the  contact  resistance  resides  in  a  stratum  of  molecular 
thickness  at  the  interface  of  the  two  elements  of  the 
contact,  and  it  is  in  this  region  alone  that  rectifying 
action  at  very  high  frequencies  is  effected. — London 
Electrician,  Nov.  17,  1916. 

Electrochemistry  and  Batteries     ' 

Kerr  Effect. — S.  G.  Barker. — An  abstract  of  a  (Brit- 
ish) Physical  Society  paper  on  the  application  of  the 
Kerr  effect  to  the  determination  of  the  saturation  values 
for  magnetism  of  ferromagnetic  metals,  compounds  and 
alloys. — London  Electrician,  Nov.  17,  1916. 

Standardization  of  Carbon  Electrodes  for  Electric 
Furnaces. — As  a  result  of  war  conditions  in  Germany 
carbon  electrodes  for  furnaces  are  now  being  stand- 
ardized. According  to  the  new  rules  round  carbons  for 
steel  furnaces  are  to  be  made  in  sizes  varying  in  thick- 
ness for  100  mm.  upward  by  steps  of  25  mm.,  the  toler- 
ance varying  from  3  mm.  to  6  mm.,  according  to  size. 
For  rectangular  electrodes  used  with  other  kinds  of 
furnaces  a  standard  size  of  500  mm.  square  is  proposed. 
For  the  time  being  the  standard  length  is  fixed  at  2  m., 
but  all  lengths  may  be  valued  in  multiples  of  20  mm. 
Tables  for  dimensions  of  threads  are  'under  considera- 
tion.— London  Electrician,  Nov.  17,  1916. 

Electrical  Indication  of  Saline  Impurities  in  Feed 
Water. — In  the  Colliery  Guardian,  a  recent  patent  cov- 


ering an  invention  for  detecting  the  presence  of  small         j 
saline  impurities  in  feed  water  is  described.     A  cell,  in 
which  the  water  to  be  tested  forms  the  electrolyte,  is         j 
placed   in   series  with  an   incandescent   lamp  and  con-         I 
nected   to  the  electrical  supply.     If  the  liquid  is  pure 
no  appreciable  current  will  flow  and  the  lamp  will  not 
light.     But  the  presence  of  small  quantities  of  saline 
impurities  renders  the  liquid  conducting  and  a  current 
passes,  causing  the  lamp  filament  to  glow  red.     A  fur-       I 
ther  indication  is  afforded  by  a  voltmeter  placed  across 
the  terminals  of  the  cell.     With  a  practically  pure  elec- 
trolyte  this   will   read   only   slightly  below  the   supply 
voltage.     But  as  the  impurity  increases  the  diminish- 
ing  resistance   of  the   cell   causes   the   reading  of  the 
instrument   to   fall   steadily,   thus    furnishing   another 
indication  of  the  amount  of  impurity  present. — London 
Electrician,  Nov.  17,  1916. 

Miscellaneous 

Trade  with  Russia. — W.  H.  Beable. — A  report  of  an 
address  on  his  recent  visit  to  Russia  on  behalf  of  the 
Anglo-Russian  Trade  Commission.  He  thinks  that  some 
knowledge  of  the  Russian  language  is  absolutely  essen- 
tial in  order  to  travel  with  any  degree  of  economy  and 
comfort.  The  principal  industrial  centers  of  Russia 
are  discussed.  The  most  pronounced  movement  in 
Russia  to-day  is,  and  after  the  war  will  be,  the  develop- 
ment of  Russia's  own  manufacturing  industries.  "The 
first  and  greatest  demand  after  the  war  will  be  the  sup- 
ply of  plant,  equipment,  machinery,  belting  and  every- 
thing that  goes  to  the  creation  and  maintenance  of 
manufacturing  industries.  On  these  lines  there  will  be 
an  enormous  demand,  and  while,  at  the  moment,  manu- 
facturers cannot  do  very  much,  they  can  at  least  begin 
to  make  inquiries  as  to  the  specific  lines  that  will  be 
wanted,  and  prepare  catalogs  and  information  for  after 
the  war.  It  will  be  some  years  before  the  new  manu- 
facturing industries  will  be  able  to  make  any  appreciable 
influence,  and  in  the  meantime  the  almost  entire  deple- 
tion of  stocks  of  general  merchandise  and  the  great 
increase  in  population  will  offer  opportunities  unparal- 
leled for  British  manufacturers  to  take  advantage  of 

now Mr.  Beable  did  not  pretend  that  it  was 

possible  that  Great  Britain  should  capture  the  whole 
of  the  German  trade.  A  great  deal,  especially  of  cheaper 
varieties,  will  go  to  Japan ;  America  is  taking  advantage 
of  her  position  now  to  supply  large  quantities  of  goods, 
and  is  endeavoring  to  solidify  the  connections  already 
established.  He  did  not  think,  however,  that  America 
would  make  a  very  great  impression  upon  Russia  after 
the  war,  as  the  temperament  of  the  American  people 
and  American  methods  were  not  at  all  appreciated  in 
Russia,  any  more  than  the  Russian  temperament  and 
methods  were  adapted  to  American  ideas.  Sympathy  is 
the  keynote  of  the  Russian  character,  and  it  applies  to 
business,  as  everything  else  in  Russia,  and  the  bond  of 
sympathy  with  England,  created  by  a  common  sacrifice, 
gives  this  country  a  great  opportunity.  It  is  thought 
that  a  safe  and  profitable  trade  with  Russia  can  be 
established  on  comparatively  short  terms  of  credit  if 
precautions  are  taken  in  ascertaining  bona  fide  agents 
and  purchasers.  The  utmost  caution  should  be  taken 
in  choosing  agents.  A  possible  plan  is  to  send  out  a 
traveler  or  travelers  once  a  year  to  see  whether  the 
business  warrants  it;  this  is  perhaps  the  best  plan  for 
certain  trades.  He  should,  of  course,  have  a  very  fair 
knowledge  of  the  Russian  language. — London  Elec. 
Review,  Nov.  24  and  Dec.  1,  1916. 

X-Ray  Tubes. — An  illustrated  article  on  the  progress 
made  in  France  with  Roentgen  ray  tubes,  and  some 
novel  applications,  since  the  beginning  of  the  war.  The 
main  part  of  the  article  deals  with  the  Coolidge  tube 
and  its  use  in  France. — L'Industrie  Elec,  Oct.  20,  1916. 
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D.  C.  Green,  for  the  last  year  and  a 
half  manager  of  the  Salt  Lake  City  di- 
vision of  the  Utah  Power  &  Light  Com- 
pany, has  resigned  that  position  to  be- 
come general  manager  of  the  Fort 
Smith  Light  &  Traction  Company  of 
Fort  Smith,  Ark.  This  property,  which 
is  operated  by  H.  M.  Byllesby  &  Com- 
pany of  Chicago,  furnishes  the  electric 
lighting  and  street  railway  service  in 
Fort  Smith  and  operates  an  electric  in- 
terurban  railway  between  Fort  Smith 
and  Van  Buren.  Before  taking  his  po- 
sition with  the  Utah  Power  &  Light 
Company  Mr.  Green  had  been  con- 
nected with  the  Byllesby  company  for 
several  years  at  San  Diego,  Cal.;  Al- 
bany, Ore.;  Marshfield,  Ore.,  and  Ever- 
ett, Wash.  Mr.  Green  is  a  graduate  of 
Purdue  University,  class  of  1908. 

H.  A.  Joslin  has  been  appointed  local 
superintendent  of  the  Oregon  Power 
Company  at  Eugene,  Ore. 

William  Insull  has  been  appointed 
district  manager  of  the  Kentucky  Utili- 
ties Company  at  Richmond,  Ky. 

Arthur  H.  Young,  who  has  been  su- 
pervisor of  labor  and  safety  of  the  Illi- 
nois Steel  Company,  Chicago,  111.,  has 
been  appointed  director  of  the  Ameri- 
can Museum  of  Safety  in  New  York 
City,  succeeding  Dr.  W.  H.  Tolman. 

E.  H.  Ramsbotham,  for  three  years 
superintendent  of  the  New  Philadel- 
phia (Ohio)  properties  of  the  Ohio 
Service  Company,  has  been  transferred 
to  Hanover,  Pa.,  where  he  will  take 
charge  of  the  interests  of  the  United 
Service  Company  of  Scranton,  Pa. 

W.  R.  Waggoner  of  Salina,  Kan., 
president-elect  of  the  Kansas  Public 
Service  Association,  is  the  general  su- 
perintendent of  the  Salina  (Kan.) 
Light,  Power  &  Gas  Company.  Mr. 
Waggoner  was  graduated  from  the 
Case  School  of  Applied  Science  with 
the  electrical  engineering  class  of  1910. 
He  spent  the  following  eighteen  months 
in  the  Doherty  apprentice  school  at 
Denver.  In  1912  he  took  part  in  the 
reconstruction  of  the  Doherty  property 
at  Montgomery,  Ala.,  and  during  the 
next  year  was  superintendent  of  the 
gas  department  at  Meridian,  Miss.  For 
the  past  three  years  he  has  been  gen- 
eral superintendent  at  Salina,  Kan. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 
Eiographical  Notes 


P.  O.  Reyneau  has  been  appointed 
distribution  engineer  of  the  Detroit  Ed- 
ison Company. 

H.  H.  Hermes  has  been  appointed 
manager  of  the  new  business  depart- 
ment of  the  Ottumwa  Railway  &  Light 
Company,  Ottumwa,  Iowa. 

Lynn  R.  MacBroom,  for  the  past  four 
years  manager  of  the  municipal  elec- 
tric light  plant  in  Burlington,  Vt.,  has 
tendered  his  resignation  to  the  Board 
of  Light  Commissioners  to  take  effect 
on  Dec.  23.  Mr.  MacBroom,  it  is  un- 
derstood, has  accepted  a  position  at  El 
Paso,  Tex, 

Dr.    Frederick    G.    Keyes,    who    has 

been  associated  with  the  Cooper  Hewitt 
Electric  Company  for  the  past  two 
years  as  chief  engineer,  has  severed 
his  connections  to  take  charge  of  the 
research  laboratory  of  physical  chem- 
istry at  the  Massachusetts  Institute  of 
Technology.  Dr.  Keyes  still  continues 
with  the  company  in  a  consulting  ca- 
pacity. R.  D.  Mailey,  who  has  been 
Dr.  Keyes'  assistant,  succeeds  him  as 
chief  engineer.  Mr.  Mailey  will  be  as- 
sisted by  Dr.  W.  J.  Winninghoff,  for- 
merly of  the  Massachusetts  Institute 
of  Technology  research  laboratory,  and 
until  recently  connected  with  the  Ana- 
conda Copper  Company. 


Oscar  C.  Turner,  eighth  Past  Jupiter 
of  the  Jovian  Order,  who  is  the  Chicago 
representative  of  J.  H.  Parker  &  Son, 
Inc.,  manufacturers  of  porcelain,  was 
seriously  injured  on  Dec.  16  when  he 
was  struck  by  a  rapidly-moving  auto- 
mobile in  Chicago.  Mr.  Turner's  collar- 
bone was  broken  and  he  suffered  other 
injuries  which  it  is  expected  will  con- 
fine him  to  the  hospital  for  several 
weeks. 


Paul  Lijpke.  whose  annual  papers, 
replete  with  shrewd  philosophy,  have 
been  refreshing  features  of  N.  E.  L.  A. 
conventions  for  some  years  past,  has 
just  been  appointed  general  superin- 
tendent of  the  Public  Service  Electric 
Company  of  New  Jersey,  with  head- 
quarters at  Newark.  Mr.  Liipke  was 
born  in  1861  in  Osenabriick,  Germany, 
and  received  his  education  at  the  local 
Real-Gymnasium  and  at  the  Royal 
Polytechnic  Institute,  Stuttgart,  Wiir- 
temburg.  For  a  time  he  was  connected 
with  the  Siemens  &  Halske  Works  in 
Charlottenburg  and  the  Allgemeine 
Electricitats  Gesellschaft  in  Berlin.  By 
service  in  the  railroad  and  telegraph 
regiment  at  Berlin  and  as  a  one-year 
volunteer  and  officer  of  the  reserve  he 
discharged  his  military  duties,  and  in 
1884  came  to  the  United  States.  Short- 
ly afterward  he  installed  the  first  arc 
lighting  apparatus  at  Trenton,  N.  J., 
and  later  entered  the  service  of  the 
local  company,  with  which  he  has  since 
remained  in  various  capacities  through- 
out various  changes  and  consolidations. 
Prior  to  his  appointment  as  superin- 
tendent of  the  system  Mr.  Liipke  was 
superintendent  of  the  southern  division 
of  the  Public  Service  Electric  Company, 
with  headquarters  at  Trenton,  N.  J. 

James  B.  Taylor  has  resigned  as  su- 
perintendent of  the  municipal  electric 
light  plant  at  Quakerstown,  Pa. 


Obituary 

Walter  C.  Edson,  proprietor  of  the 
W.  C.  Edson  Company,  manufacturer 
of  electric-light  fixtures,  Boston,  Mass., 
died  Dec.  12  at  his  home,  39  Liberty 
Street,  Braintree,  Mass.  He  was  forty- 
seven  years  old.  His  wife,  four  sons 
and  a  daughter  survive  him. 

John  T.  Brady,  treasurer  of  the  Den- 
ver Gas  &  Electric  Light  Company, 
died  of  tuberculosis  on  Nov.  30.  Mr. 
Brady  was  well  known  to  all  the  old- 
timers  in  the  Doherty  organization,  hav- 
ing started  with  the  Denver  company 
in  1900.  Beginning  as  a  bookkeeper, 
Mr.  Brady,  by  reason  of  his  intimate 
knowledge  of  the  affairs  of  the  com- 
pany, rapidly  advanced,  and  for  some 
years  had  held  the  position  of  treas- 
urer. 
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NEW   APPARATUS   AND   APPLIANCES 

liccord  of  Ldfcsl  Dcrclopuiciil.s  and  I ui provemcntfi  in  Manufacturers'  Products 

Used  in  the  Electrical  Field 


Units  for  Heating  of 
Crane  Cabs 

The  Cutler-Hammer  Manufacturing 
Company  of  Milwaukee,  Wis.,  has  de- 
veloped a  heating  unit  for  outdoor 
crane  cabs  that  requires  little  space 
and  provides  sufficient  heat  for  the 
coldest  of  weather.    A  heavy  perforated 

Hoi/nfed [ue/et  Iniulahd 
from  Center  Pfafe 


M+ 


Connection  [yeJet 
INCLOSED    ELECTRIC    HEATER    UNIT 


/.  I"  Mica 

^aj'-'Z. ^Insulation 

Resistor 


metal  plate  is  supported  about  2  in. 
from  the  fioor  and  flat  type  heating 
units  placed  in  the  air  space  between 
the  plate  and  the  floor.  A  warm  air 
current  will  then  circulate  up  through 
the  perforations.  Additional  units  may 
be  distributed  at  other  points  for  rais- 
ing the  temperature  to  a  comfortable 
degree. 

The  heating  units  have  a  capacity  of 
500  watts  and  can  be  used  on  either 
direct  or  alternating-current  systems. 
They  are  1.5  in.  wide,  3/16  in.  deep  and 
2  ft.  long,  just  like  a  flat  ruler,  and  can 
be  installed  singly  or  in  groups  con- 
nected in  multiple  like  so  many  lamps. 
A  steel  jacket  entirely  incloses  the  nickel 
chromium  resistor,  which  is  in  turn  in- 
closed in  mica.  Standard  units  are 
made  for  115,  230  and  250-volt  circuits. 


Mercury  Arc  Rectifier 

Rectifiers  that  have  a   range   of  ca- 
pacity   covering   the   requirements    for 


Jungar  Rectifier  75  Mis 
6 Amp.  D.C.  Cost  of  Charqmq. 
'^OAmp-Hr.Ctiarqe  lOCenfs 
'wrIir.Bulb  ICeirfperHr. 


?       J       ■»       5       6       7 
No.of  3-Cell  Batteries 

FIG.   1 — CURVE  OF  COST  OF  CHARGING 
Vi^ITH    "TUNGAR"    RECTIFIER 

motor  cycles  and  those  of  an  automo- 
bile service  station  (from  2  to  6  amp. 
and  from  7.5  to  75  volts)  are  now  be- 
ing made  by  the  General  Electric  Com- 
pany of  Schenectady,  N.  Y. 

The    "Tungar,"    as    this    rectifier    is 


i-alled,  operates  on  a  new  principle  for 
rectifiers.  The  discovery  that  made  it 
possible  is  the  perfection  of  the  small 
bulb  similar  to  that  of  an  incandescent 
lamp,  in  which  rectification  of  the  cur- 
rent takes  place.  This  bulb  is  filled 
with  an  inert  gas  and  contains  a  tung- 
sten filament  and  a  graphite  "anode." 
It  screws  into  a  lamp  socket  in  the  out- 
fit. These  bulbs  are  inexpensive  and 
good  for  hundreds  of  hours  of  service, 
it  is  claimed. 

A  black-japanned  casing  with  per- 
forated top  furnishes  the  mounting  and 
incloses  all  live  parts.  This  casing  car- 
ries the  bulb,  a  fuse  to  protect  against 
reversal  and  other  overload  and  the 
compensator  which  reduces  the  alternat- 
ing current  without  wasteful  resistance 


FIG.  2- 


-RECTIFIER  WITH  LARGE  RANGE 
OF   CAPACITY 


dium  size  rectifiers  have  a  capacity  of 
6  amp.,  7.5  to  15  volts,  and  are  designed 
primarily  for  charging  three  or  six-cell 
automobile  starting  and  lighting  bat- 
teries in  home  garages.  This  type  is 
designed  for  115  volts,  60-cycle  current, 
but  may  be  used  on  105  to  125-volt  cir- 
cuits. The  weight  is  about  15  lb.  The 
largest  type  is  designed  for  use  in  pub- 
lic garages  and  service  stations,  and 
has  a  capacity  of  6  amp.,  7.5  to  75 
volts.  It  will  charge  from  one  to  ten 
three-cell  storage  batteries  from  a  115- 
volt,  60-cycle,  alternating-current  cir- 
cuit. A  compensator  with  fifteen  taps 
is  part  of  the  device  and  a  dial  switch 
for  instantly  adjusting  voltage  accord- 
ing to  the  number  of  batteries  to  be 
charged.  Amperage  can  be  regulated 
between  limits  of  1  and  6  amp.  A 
single  three-cell  battery  may  be  charged 
by  itself  or  any  number  up  to  and  in- 
cluding thirty  cells.  The  controlling 
devices,  including  ammeter,  switch  and 
regulating  handle,  are  located  on  the 
front  of  the  case.  If  the  alternathig 
current  should  be  interrupted,  the  bat- 
teries cannot  discharge  but  will  start 
again  when  the  current  comes. 


Light  for  Victrolas 

The  neat,  ornamental  attachment  to 
direct  light  on  the  needle  point  of  Vic- 
trola  tone  arms  shown  here  has  been 
developed  by  the  Record-Lite  Company, 
135  Second  Street,  Milwaukee,  Wis. 
The  light  is  slipped  over  the  end  of  a 
taper  tube  or  tone  arm  until  it  snaps 
into  position,  where  it  is  permanently 
fastened.  To  operate  this  light  the 
second  finger  of  the  left  hand  rests 
naturally  on  the  contact  spring  when 
operating  the  machine  and  the  light 
illuminates  the  record,  where  the  needle 
rests.     As  soon  as  the  hand  is  removed 


and  excites  the  tungsten  filament.  For 
charging,  the  rectifiers  need  only  be 
connected  to  a  convenient  lamp  socket 
and  the  pair  of  leads  attached  to  the 
proper  posts  on  the  battery.  In  the 
public  garage  type  the  desired  voltage 
must  be  set. 

The  smallest  "Tungar"  is  of  2  amp. 
maximum  capacity.  From  a  115  volt, 
60  cycle  alternating  current  cii'cuit  it 
will  charge  three  lead  battery  cells  at 
2  amp.,  six  cells  at  about  1  amp.  and 
eight  cells  at  0.75  amp.  Between  these 
figures  the  charging  rate  is  proportion- 
ate. The  maximum  limitation  is  125 
volts,  at  which  it  charges  with  a  slight 
increase  in  current  output.  At  mini- 
rfium  of  105  volts,  the  current  output  is 
slightly  lower.  At  10  cents  the  kilo- 
watt-hour for  current,  the  cost  is  about 
1  cent  the  hour,  including  tube  renewal 
costs.     The  weight  is  about  8  lb.     Me- 


ELECTRIC     LIGHT     ATTACHMENT     FOR 
VICTROLAS 

the  light  goes  out.  It  is  claimed  that 
this  device  prevents  the  scratching  of 
records  and  is  a  convenience  when  play- 
ing a  Victrola  at  night.  The  light  is 
operated  from  a  battery  installed  in  a 
suitable  box. 
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Arc  Welding  System 

The  Arc  Welding  Machine  Company, 
Inc.,  220  West  Forty-second  Street, 
New  York  City,  has  developed  a  con- 
stant -  current  closed  -  circuit  system, 
which    operates    arcs    in    series.     This 


FIG.  1 — ARC  WELDING  SYSTEM  GENERATOR 

method,  it  is  claimed,  has  all  the  ad- 
vantages of  series  distribution,  namely, 
the  size  of  wire  is  uniform  throughout 
the  system  and  carries  a  uniform  cur- 
rent, independent  of  the  length  of  the 
circuit  as  well  as  of  the  number  of 
operators.  The  circuit  is  simply  a 
single  wire  of  sufficient  cross-section  to 
carry  the  current  for  one  arc,  run  from 
the  generator  to  the  nearest  arc,  from 
there  to  the  next,  and  so  on  back  to  the 
generator.  Wherever  it  is  desired  to 
do  welding,  a  switch  is  inserted  in  the 
line,  and  a  special  arc  controller  pro- 
vided with  suitable  connections  plugged 
in  across  the  switch. 

The  generator  consists  of  two  units, 
the  generator  proper  which  furnishes 
the  energy  for  welding  and  the  regu- 
lator, which  automatically  maintains 
the  current  at  a  constant  value.  The 
regulator  is  excited  from  a  separate 
source,  and  by  varying  its  excitation 
with  an  ordinary  field  rheostat,  the 
main  welding  current  may  be  set,  it 
is  claimed,  at  any  value  within  the 
range  of  the  machine  that  is  desired, 
and  once  set  it  will  automatically  main- 


when  it  comes  on,  or  goes  out  of,  the 
circuit.  2.  It  controls  automatically 
the  heat  which  can  be  put  into  the  metal 
of  the  weld. 

For  a  given  flow  of  metal  through 
the  arc,  the  temperature  of  the  metal 
is  determined  by  the  length  of  the  arc, 
that  is,  by  the  voltage.  With  this  con- 
troller, the  length  of  the  arc  limited 
by  the  voltage  is  adjusted  to  suit  the 
work  and  the  operator,  and  if  exceeded 
the  arc  is  short-circuited  automatically, 
and  remain.s  short-circuited  until  the 
welder  is  ready  to  begin  again.  Provi- 
sion is  also  made  for  stopping  the  arc 
at  will  without  lengthening  it.  There- 
fore, it  is  claimed  with  this  system  it 
is  impossible  to  draw  a  long  arc  and 
bum  the  metal.  Also  the  arc  is  not 
broken  when  the  welding  operation  is 
stopped,  but  is  killed  by  a  short-circuit 
which  is  placed  across  it. 


made  with  a  brass  body  or  with  an  iron 
body,  in  sizes  from  0..5  in.  to  2  in.  or 
more. 


FIG.  2- 


rONTROL  BOARD  FOR  ARC  WELDING 

SYSTEM 


tain  that  value.  The  automatic  con- 
troller for  each  arc  operated  on  the 
system  serves  two  essential  purposes. 
1.  It  maintains  at  all  times  the  con- 
tinuity of  the  circuit,  so  that  one  arc 
cannot  interfere  with  any  of  the  others 


Solenoid  Operated  Valve 

The  Rowan  Electric  Manufacturing 
Company,  308  North  Holliday  Street, 
Baltimore,  Md.,  has  developed  a  solenoid 
operated  valve  that  is  constructed  on 
the  two-coil  principle  for  use  on  both  al- 


Refrigerating  Machine 

In  the  accompanying  illustration  is 
shown  a  refrigerating  machine  made 
by  the  McClellan  Refrigerating  Ma- 
chine Company  of  Chicago,  111.  This 
machine  i.s  driven  by  an  electric  motor 


SOLENOID   OPERATED   VALVE    CONSTRUCTED 
ON  TWO-COIL  PRINCIPLE 

temating-current  and  direct-current  cir- 
cuits. One  coil  is  energized  to  open  the 
valve  and  the  other  coil  is  energized  to 
close  the  valve,  the  arrangement  being 
such  that  current  is  on  the  coils  while 
the  valve  is  being  opened  or  closed. 
Where  the  valve  is  operated  by  a  deli- 
:ate  contact-making  device,  the  current 
of  the  coils  is  broken  by  auxiliary  cut- 
offs shown  in  the  accompanying  illus- 
tration. In  this  way  the  current  is 
broken  just  as  the  valve  is  nearly 
opened  or  closed.  The  valve  itself  is  of 
such  a  type  that  a  turn  of  4-5  deg.  opens 
or  closes  it.  It  is  also  balanced  and  can 
therefore  be  installed  and  operated 
equally  as  satisfactorily  on  high-pres- 
sure as  on  low-pressure  lines. 

Attention  is  called  to  the  fact  that 
this  valve  is  so  constructed  that  there  is 
no  tendency  for  it  to  bind  or  wedge, 
making  its  operation  certain  at  all 
times.  It  may  be  used  on  air,  steam, 
water   and    other   fluids.      Designs    are 


REFRIGERATING   MACHINE   FOR   HOME   USE 

which  circulates  ammonia  through  cool- 
ing coils  in  the  ice  chamber  of  the  re- 
frigerator. This  type  of  refrigerating 
machine  is  made  in  five  sizes,  driven  by 
Westinghouse  motors.  The  sizes  run 
from  1/15  ton  machine,  the  equivalent 
of  melting  133  lb.  of  ice  per  twenty-four 
hours,  to  a  1  ton  machine  the  equivalent 
of  melting  2000  lb.  of  ice  in  twenty- 
four  hours.  Attention  is  called  to  the 
fact,  that  with  this  system,  refrigera- 
tion is  accomplished  at  from  one-half 
to  one-third  the  cost  of  ice.  If  rur 
from  five  to  eight  hours  a  day  it  h 
possible  to  maintain  a  temperature  of 
40  deg.  or  less  in  a  well-insulated  re- 
frigerator of  30  cu.  ft.,  it  is  said,  at  a 
cost  of  $1.50  a  month,  as  compared 
with  an  ice  melting  equivalent  of  from 
$5  to  ST.  This  system  is  adapted  to 
all  conditions  and  can  be  attached  to 
any  icebox,  making  ideal  refrigeration 
possible  for  homes,  markets,  stores,  res- 
taurants, hotels,  hospitals  and  clubs. 


Small  Generator  for  Use  on 
Motorcycle 

The  General  Electric  Company  of 
Schenectady,  N.  Y.,  has  placed  on  the 
market  a  small  generator,  for  use  on 
motorcycles  to  supply  current  for  head 
and  tail  lights.  This  generator  is  rated 
23.5  watts,  7  volts,  and  in  combination 
with  a  regulator  will  hold  this  voltage 
practically  constant  through  a  •wide 
range  of  speed.  The  generator  is  to- 
tally inclosed  and  waterproof.  It  is 
geared  to  the  engine  shafts  and  at 
about  1900  r.p.m.  cuts  in  on  the  storage 
battery  charging  the  battery  at  a  3- 
amp.  rate  with  full  field  excitation  up 
to  approximately  2.500  r.p.m.  At  this 
point  the  regulator  begins  to  work  and 
holds  the  current  within  5  amp.  up  to 
9500  r.p.m. 
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Machine  Tool  Starting  and 
Regulating  Controller 

In  addition  to  its  new  automatic  type 
machine-tool  controllers,  the  Cutler- 
Hammer  Manufacturinjr  ('ompany  of 
Milwaukee  has  developed  a  new  compact 
type  of  drum  controller,  made  in  siand- 


MACHINE   TOOL    STARTING    AND   REGULAT- 
ING CONTROLLER,  WITH  COVER  REMOVED 

ard  sizes  of  1  to  25  hp.  These  con- 
trollers provide  speed  regulation  by  in- 
serting resistance  in  the  shunt  field  cir- 
cuit, the  armature  resistance  being  de- 
signed for  starting  duty  only.  The 
maximum  speed  range  that  can  be  pro- 
vided is  3  to  1.  The  armature  contact 
fingers  and  segments  are  of  solid  cop- 
per, easily  renewable,  and  are  so  ar- 
ranged that  dynamic  braking  is  pro- 
vided when  the  drum  is  returned  to  the 
off  position.  The  field  regulating  unit 
consists  of  a  field  resistance  commutator 
mounted  on  the  drum  shaft  and  the 
necessary  field  resistance  in  the  form 
of  ferrule  type  units  located  in  a  ven- 
tilated case  at  the  end  of  the  drum. 
They  are  connected  to  the  commutator 
through  contact  clips  at  each  end  so 
as  to  eliminate  all  lead  wires.  Gear 
or  sprocket  drive  may  easily  be  em- 
ployed instead  of  the  handle  to  bring 
the  control  to  a  convenient  point,  as,  for 
instance,  on  the  apron  of  a  lathe.  Pro- 
tective panels  when  furnished  are 
mounted  upon  the  frame  containing  the 
armature  starting  resistance. 


An  Oil  Separator 

A  special  oil  separator,  which,  it  is 
claimed,  is  particularly  adapted  for  use 
with  overloaded  engines,  where  the  in- 
adequate capacity  of  the  exhaust  pipe 
for  the  extra  service  imposed  upon  it 
results  in  giving  the  exhaust  steam 
a  high  velocity  and  makes  satisfactory 
separation  of  oil  difficult  by  ordinary 
separators,  has  been  developed  by  the 
Austin  Separator  Company  of  Detroit, 
Mich.  A  relatively  large  internal  area 
is  obtained  by  the  peculiar  flat  and 
oval  design  of  this  separator,  shown 
here.    Just  inside  of  the  inlet  a  flanged 


gutter  has  been  constructed  to  catch 
the  oil,  which  the  maker  claims  gen- 
erally gathers  upon  the  lower  inner  side 
of  the  pipe  along  which  it  flows  under 
pressure  of  the  steam,  and  permits  this 
oil  to  drain  down  into  the  receiver.'  The 
remaining  oil  and  water,  held  in  sus- 
pension by  the  steam,  is  impinged 
against  the  baffle  plate,  which  is  deeply 
corrugated  with  circular  grooves,  as 
shown  in  the  illustration,  all  leading 
to  the  receiver  part  of  the  separator. 
The  outside  of  the  baffle  is  provided 
with  a  high  flange  edge  to  prevent  water 
or  oil  from  rebounding  over  the  side. 

In  size  the  baffle  is  designed  to  meet 
difl'erent  conditions  and  to  reduce  the 
velocity  to  a  given  point  necessary  for 
a  thorough  elimination  of  the  oil.  It 
is  so  located  as  to  afford  suitable  relief 
for  the  steam  passing  around  it,  that  is, 
overshot  and  side  relief  combined. 
While  perfect  separation,  it  is  claimed, 
is  provided  for  as  explained,  as  an  extra 
precaution  a  ring  flange  is  attached  at 


HORIZONTAL   SPECIAL  OIL   SEPARATOR 
ADAPTED  FOR  OVERLOADED  ENGINES 

the  point  of  outlet,  to  catch  any  oil 
that  may  adhere  to  the  sides  of  the  sep- 
arator. When  stopped  by  this  flange 
ring  the  oil  is  carried  down  around  it 
and  drained  into  the  receiver.  This 
separator  is  made  for  use  with  pipes  of 
from  1.5  in.  to  48  in. 


Oil  Starter  for  Small 
Induction  Motors 

A  fused  oil  switch  with  resetting  un- 
der-voltage  release  for  use  in  controll- 
ing small  induction  motors  which  are 
thrown  directly  on  the  line  without  the 
use  of  a  starting  compensator  is  being 
manufactured  by  the  Condit  Electrical 
Manufacturing  Company  of  South  Bos- 
ton, Mass.  This  device  is  known  as  the 
type  I  oil  starter  and  has  been  designed 
to  operate  under  any  of  the  conditions 
met  with  in  usual  practice,  providing 
the  starting  current  of  the  motors  which 
it  is  intended  to  control  does  not  exceed 
50  amp.  at  440  or  600  volts,  or  100  amp. 
at  110  or  220  volts.  The  construction 
(if  this  starter  is  such  that  it  may  be 
used  in  the  dirty  and  dusty  locations 
and  protect  the  motor  from  overloa(^, 
single-phase  running,  short-circuits  or 
failure  of  voltage. 


Attention  is  called  to  the  fact  that 
for  safe  and  satisfactory  operation,  as 
well  as  for  economical  maintenance  of 
the  apparatus,  the  making  and  breaking 
of  an  alternating-current  circuit  should 
take  place  in  oil  irrespective  of  capac- 
ity or  potential.  Because  of  the  heavy 
starting  current  taken  by  induction  mo- 
tors which  are  thrown  directly  on  the 


OIL  STARTER  WITH  RESETTING  UNDER- 
VOLTAGE  RELEASE 

line,  fuses  are  often  used  whose  capac- 
ity is  far  in  excess  of  the  normal  run- 
ning current,  and  the  motor  is  afforded 
little  overload  protection  under  running 
condition.  The  use  of  the  oil  starter 
permits  the  motor  to  be  fused  for  prop- 
er overload  protection  without  blowing 
the  fuses  in  starting  the  motor. 

The  general  appearance  of  the  250 
volt  type  I  oil  starter  with  resetting  un- 
dervoltage  release  is  shown  here.  It  is 
arranged  for  wall  mounting  only. 


High-low  Bicycle  Lamp 

In  the  accompanying  illustration  is 
shown  a  product  of  A.  C.  Mannweiler 
Company,  Inc.,  of  Fort  Wayne,  Ind.,  a 
high-low  lamp  installed  on  a  bicycle. 
A  three-way  switch  is  provided  with  the 
outfit,  the  high  point  producing  2  cp. 
and  the  low  point  0.5  cp.  The  object  is 


LAMP    OUTFIT    THAT    INCREASES    SERVICE 
OF  BATTERY 

to  operate  on  low  or  half  candle-power 
only  when  a  large  amount  of  light  is 
necessary.  This,  the  maker  says,  en- 
ables the  batteries  to  give  four  times 
the  service  regularly  obtained  when 
lights  are  used  on  a  full-point  position. 
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NEWS  OF  THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  M anufacturing ,  Selling 

and  Central-Station  Fields 


MUNICIPAL  PLANT  ACCOUNTING 

The  Washington  Bureau  of  Inspection  Issues   New 

Classifications    to    FaciUtate    Good 

Business  Management 

The  State  bureau  of  inspection  at  Olympia,  Wash., 
has  issued  new  classifications  in  connection  with  its 
established  systems  of  uniform  accounting  for  munici- 
pally owned  light  and  power  plants  and  water  works. 
So  far  as  known,  they  are  the  only  accounting  classi- 
fications in  any  state  which  are  especially  designed  for 
the  exclusive  use  of  municipally  owned  utilities.  The 
formulation  and  revision  of  this  work  was  accomplished 
under  direction  of  State  Auditor  C.  W.  Claussen,  James 
F.  Leghorn,  member  of  the  bureau,  and  Millard  Stryker, 
State  examiner.  The  scope  of  the  work  is  broad,  and 
embraces  the  most  modern  and  direct  methods  which 
have  proved  to  be  practical  in  actual  service  tests  by 
the  bureau.  This  is  in  line  with  improvements  which 
have  continually  been  made  from  year  to  year  by  the 
bureau  in  the  accounting  for  all  public  institutions, 
and  providing  for  the  constant  changes  and  develop- 
ment involved  in  public  administration  and  ownership. 
The  purpose  of  the  classification  is  not  only  to  obtain 
accurate  and  comparative  accounting,  but  also  to  facili- 
tate good  business  management  by  making  available  to 
the  management  and  the  public  the  most  comprehensive 
information  concerning  the  operation  of  the  depart- 
ments. 


Public  Service  Commission  News 

Connecticut  Commission 

Among  the  recommendations  made  by  the  Public 
Utilities  Commission  in  its  fifth  annual  report  for  the 
year  ended  June  30,  1916,  which  has  just  been  sub- 
mitted to  the  governor  of  the  state,  are  the  following: 

A  law  directing  the  commission  to  prescribe  uniform 
systems  of  accounts  for  the  several  classes  of  reporting 
utilities,  consideration  to  be  given  to  the  systems  pre- 
scribed by  the  Interstate  Commerce  Commission  for 
companies  reporting  to  that  commission. 

A  law  whereby  the  commission  may  require  com- 
panies to  make  returns  for  the  calendar  year  instead 
of  for  the  year  ended  June  30,  as  at  present,  such  change 
in  reporting  year  to  be  made  if  and  when  the  Interstate 
Commerce  Commission  shall,  as  is  now  contemplated, 
require  companies  reporting  to  said  commission  to  re- 
port for  the  calendar  year. 

That  Sec.  1  of  Chap.  128  of  the  Public  Acts  of  1911, 
be  amended  by  removing  the  exception  of  municipal 
utilities  from  the  operation  of  the  Public  Utilities  Com- 
mission Act,  to  the  extent  of  giving  the  commission 
jurisdiction  over  municipally  owned  utilities  operating 
outside  the  corporate  limits  of  the  municipality. 

A  law  requiring  the  installation  of  standard  advance 
signs  on  line  of  highway,  approximately  300  ft.  from 
railroad  tracks,  at  grade  crossings,  and  providing  for 
the  maintenance  thereof,  substantially  in  accordance 
with  resolutions  adopted  by  the  National  Association 
of  Railway  Commissioners,  at  Washington  in  Novem- 
ber, 1916. 


In  view  of  the  legislation  enacted  by  the  1915  session 
of  the  General  Assembly,  giving  the  commission  juris- 
diction over  the  issuance  of  securities  by  the  New  York, 
New  Haven  &  Hartford  Railroad,  the  largest  public 
service  corporation  in  the  State,  the  commission  sug- 
gests the  advisability  of  considering  whether  or  not 
such  authority  should  be  extended  over  all  the  utility 
companies. 

California  Commission 

In  a  general  investigation  and  valuation  of  the  prop- 
erty of  the  San  Diego  Consolidated  Gas  &  Electric  Com- 
pany and  an  investigation  into  the  reasonableness  of  its 
rates  and  regulations  the  Railroad  Commission  made 
the  following  findings: 

1.  The  payment  of  25  per  cent  of  gross  revenues  to 
H.  M.  Byllesby  &  Company  under  the  head  of  supervision 
is  not  an  expenditure  entirely  chargeable  to  operating 
expenses.  Certain  items  contained  therein  are  more 
properly  chargeable  to  cost  of  money,  capital  account, 
etc.,  which,  when  deducted,  would  leave  a  reasonable 
allowance  chargeable  to  operating  expenses  of  2  per 
cent  of  gross  revenues,  which  amount  is  allowed. 

2.  Generators  Nos.  5,  6  and  8  being  unnecessary  in 
the  production  of  electric  energy  sufficient  to  supply  all 
of  the  demands  made  upon  respondent  for  service,  and 
earnings  having  been  made  sufficient  to  amortize  the 
capital  invested  therein,  their  value  is  not  allowed  in 
establishing  a  valuation  for  rate-fixing  purposes. 

3.  The  sum  of  $90,000  is  found  to  be  a  reasonable  al- 
lowance for  material  and  supplies,  of  which  amount 
$35,000  is  apportioned  to  the  gas  department,  the  bal- 
ance to  the  electrical  department.  For  working  capital, 
gas  department,  the  sum  of  $55,600  is  allowed,  and  for 
electrical  department  the  sum  of  $55,000,  Depreciation 
annuity  established  on  the  6  per  cent  sinking  fund  basis. 

4.  In  establishing  electric  rates  an  initial  block  of 
500  kw.-hr.  is  entirely  too  large. 

5.  Present  rates  for  gas  found  to  be  just  and  reason- 
able, as  are  also  rates  for  electricity,  with  the  exception 
that  the  present  minimum  for  general  lighting  is  re- 
duced from  $1  to  75  cents  per  month  and  general  heat- 
ing rate  from  4  cents  to  3.33  cents  per  kilowatt-hour; 
the  monthly  minimum  for  this  class  of  service  being  re- 
duced from  $4  to  $3.35.  Readjustments  are  also  made 
in  certain  schedules  for  municipal  street  lighting  in 
accordance  with  suggestions  made  by  the  company. 

Missouri  Commission 

The  Public  Service  Commission  has  held  in  connec- 
tion with  the  complaint  alleging  that  the  rates  of  the 
Water,  Power  &  Light  Company  of  Ozark,  Mo.,  were 
too  high  that  where  it  appears  that  an  electric  utility, 
investing  some  $35,000  and  having  assets  of  approxi- 
mately $15,000,  has  lost  some  $20,000  on  its  invest- 
ment in  the  eleven  years  of  its  existence  and  that  any 
decrease  in  rates  will  probably  result  in  further  loss 
of  net  income,  a  complaint  as  to  the  reasonableness  of 
rates  based  merely  upon  the  consumers'  desire  for  lower 
rates  must  fail  where  the  utility  has  in  existence  rates 
of  20  cents  per  kilowatt-hour,  with  a  discount  of  25 
per  cent  for  prompt  payment,  and  minimum  charges  not 
unduly  burdensome,  although  not  based  upon  the  size 
of  the  meter. 
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I    Lower    Rates   for   Uirminji^ham. — The 

■Alabama  Public  Utilities  Coinmissioii 
has  approved  of  the  5  per  cent  rate  re- 
I Ruction  for  electric  liffhting  proposed 
I  by  the  Birmiiighani  Railway,  Lijjht  it 
rower  Company. 

Reduction  in  Rates  for  Younjfstown. 

^-The  Younjjstown-Sharon  Street  Rail- 
way Company  has  offered  a  Hat  rate 
for  Youngfstown,  Ohio,  of  6  cent.s  per 
kilowatt-hour  for  li^ht  service,  with  a 
minimum  charge  of  50  cents.  The  pres- 
ent rale  is  7.5  cents,  with  a  minimum 
charjre  of  $1.  The  company  is  seekinjj 
a  twenty-five-year  franchise. 

Company  Asks  Permission  to  Reduce 
[ts  Service  Rates. — The  Logan,  W.  Va., 
Light  &  Heat  Company  has  applied  to 
the  Ohio  Public  Utilities  Commission 
for  authority  to  reduce  the  rates 
charged  consumers  in  that  State  for 
service.  The  reduction  is  to  become 
effective  on  Jan.  1,  and  it  is  said  the 
rates  range  from  50  to  75  per  cent  of 
the  present  schedule.  The  company 
explains  that  through  the  enlargement 
of  its  plant  it  can  supply  patrons  at 
much  smaller  cost. 

Nitrogen  Fixation  Plant  for  Wash- 
ington.— The  American  Nitrogen  Prod- 
ucts Company,  Seattle,  Wash.,  recently 
closed  a  contract  with  the  Tacoma  mu- 
nicipal power  system  for  necessary  en- 
ergy to  operate  the  first  unit  of  a  ni- 
trates plant  which  the  company  is 
erecting  at  La  Grande,  Wash.,  at  a  cost 
of  approximately  $500,000.  The  com- 
pany will  extract  nitrates  from  the  air, 
from  which  will  be  taken  the  products 
used  in  fertilizer,  explosives,  dyestuffs, 
etc.  The  company  filed  on  a  huge 
power  site  on  the  Suak-Suiattle  River, 
50  miles  north  of  Everett,  several  years 
ago,  and  intended  to  build  its  industry 
there,  but,  pending  the  decision  of  the 
Seattle  municipal  lighting  department 
as  to  the  advisability  of  the  site  for 
municipal  power  purposes,  decided  not 
to  wait  until  the  city  of  Seattle  had 
waived  its  claim  to  the  power  rights. 

Companies  Responsible  If  Safety 
Rules  Not  Enforced. — The  California 
State  Accident  Commission  recently 
ruled  that  a  company  is  responsible  for 
accidents  caused  by  its  employees'  non- 
observance  of  safety  rules.  The  decision 
was  made  in  the  suit  brought  by  George 
H.  Matthews  against  the  Southern  Cali- 
fornia Edison  Company,  of  Los  An- 
geles. One  of  this  company's  rules  is 
that  a  man  shall  wear  a  safety  belt 
when  higher  than  5  ft.  from  the 
ground,  and  also  that  linemen  wear  rub- 
ber gloves.  Matthews  was  thrown  from 
a  50-ft.  pole  by  a  slight  current  of  elec- 
tricity while  working  on  what  he 
thought  was  a  "dead"  wire.  He  was 
not  wearing  a  safety  belt  and,  accord- 
ing to  the  findings  of  the  commission, 
the  foreman  of  the  company  knew  that 
Matthews  and  other  employees  were 
violating  the  rules,  and  the  company 
was  held  liable  for  his  injuries,  which 
would  probably  have  been  slight  had 
the  safety  belt  been  used.  Matthews 
was  awarded  $520  in  cash,  $14.06  a 
week  until  further  orders,  and  the  com- 
pany was  also  directed  to  provide  him 
with  proper  medical  and  surgical  atten- 
tion. 


Current  News 
and  Notes 

Tiim-ly  iti-ms  on  flcclricii!  liappcniiigs 
lliic)ii);!ii)iit  the  world,  lof^cllirr  willi 
brief  iiolcs  of  genera!  interest. 


Injunction  Secured  Against  Striking 
Linemen.— On  Dec.  14  Judge  J.  M.  Kil- 
lits  of  the  United  States  District  Court 
for  northern  Ohio  issued  an  injunction 
restraining  striking  linemen  of  the 
Ohio  State  Telephone  Company  at 
Toledo  from  interfering  with  repair 
work.  Lines  have  been  cut  frequently 
and  the  business  houses  and  citizens 
have  been  greatly  discommoded. 
Strikers  would  not  allow  workmen  to 
repair  the  lines  and  kept  things  in  a 
turmoil  generally.  United  States  mar- 
shals and  the  city  police  force  are  now 
in  charge  of  matters  to  prevent  any 
further  trouble. 

New  Substation  and  Service  Build- 
ing for  Minneapolis. — The  Minneapolis 
General  Electric  Company  has  started 
construction  of  a  new  substation  and 
service  building  in  Minneapolis.  The 
building  will  have  a  375-ft.  front  and 
extend  back  200  ft.,  and  will  consist 
of  a  basement  and  two  stories  at  the 
present  time  with  adequate  founda- 
tions for  the  addition  of  three  stories 
later.  When  completed  about  April  1, 
1917,  there  will  be  housed  in  the  build- 
ing a  power  substation,  a  large  ware- 
house, a  repair  shop,  supply  depot  and 
garage.  The  structure  will  cost  ap- 
proximately $250,000,  not  including 
additional  stories  to  be  added  subse- 
quently. 

Noteworthy  Christmas  Signs  at  Prov- 
idence.— Unusually  distinctive  electric 
signs  for  the  electrical  Christmas  trade 
are  now  in  service  at  the  Providence, 
R.  L,  appliance  store  of  the  Narragan- 
sett  Electric  Lighting  Company.  The 
proverbial  figure  of  Santa  Claus,  in 
heroic  size  and  studded  with  colored 
lamps,  is  located  over  one  display  win- 
dow, while  the  opposite  one  is  sur- 
mounted .by  an  electrically  illuminated 


DISTINCTIVE  CHRISTMAS   SK.NS 

Christmas  tree,  which  is  depicted  hung 
with  electric  heating  appliances  in- 
stead of  the  usual  nondescript  holiday 
products,  and  the  two  signs,  facing  one 
of  the  busiest  streets  in  the  city,  have 
attracted  widespread  attention.  Each 
is  equipped  with  about  200  10-watt 
tungsten  lamps. 


Drying  Out  Motor  With  Electric 
Radiator. — An  interesting  application 
of  a  600-watt  electric  radiator  was  re- 
cently worked  out  when  it  became 
necessary  to  dry  out  a  .'i-h.p.  two-phase 
motor  that  had  been  used  in  water 
for  twenty-four  hours  in  the  sub- 
cellar  of  a  Yonkers,  N.  Y.,  store.  The 
rotor  and  stator  coils  were  removed 
and  placed  on  a  sheet  of  asbestos  with 
the  600-watt  electric  radiator  and  the 
group  then  covered  with  asbestos  and 
canvas.  After  a  twelve-hour  period  of 
baking  the  coils  tested  800,000  ohms 
to  ground  and  the  motor  ran  perfectly 
when  reassembled. 

Old  Aluminum  Test  Line  Gives  Way 
to  Copper. — The  old  aluminum  Madison 
River  power  line  of  the  Montana  Power 
Company,  erected  sixteen  years  ago,  be- 
tween Madison  Canyon  and  Butte,  to 
test  the  comparative  cost  and  utility  of 
copper  and  aluminum,  and  to  determine 
the  serviceability  and  practicability  of 
aluminum  as  a  substitute  for  copper, 
for  transmission  lines,  is  being  torn 
down  and  replaced  with  copper  wire. 
The  aluminum  in  this  line,  which  ex- 
tends for  a  distance  of  sixty  miles,  has 
become  too  soft  for  efficient  service,  ac- 
cording to  F.  M.  Kerr,  general  superin- 
tendent of  the  company. 

Oldest  Cooper-Hewitt  Lamp  Still  Fit 
for  Service. — After  having  been  in  con- 
stant use  for  eleven  years,  eight 
months  and  seven  days,  the  oldest  type 
of  Cooper-Hewitt  lamp  in  existence 
and  still  fit  for  further  service,  has 
been  returned  to  the  manufacturer  by 
Dr.  E.  L.  Elmendorf,  the  celebrated 
traveler  and  lecturer.  It  was  returned 
with  the  original  tubes,  both  of  which 
are  still  in  good  working  order,  the 
vacuum  being  intact  though  the  glass 
was  slightly  discolored  from  use.  The 
lamp  has  been  used  in  connection  with 
the  making  of  lantern  slides  from  pho- 
tographic negatives,  enlarging  and  re- 
ducing negatives,  making  small  and 
large  positives  on  glass  or  on  paper, 
and  for  illuminating  flowers,  copies, 
maps,  machinery;  in  fact  everything 
that  Dr.  Elmendorf  has  had  occasion 
during  the  twelve  years  to  photograph 
indoors. 

A.  T.  &  T.  Meets  Rising  Cost  of  Liv- 
ing With  Bonuses. — A  distribution  of 
more  than  $6,000,000  to  the  employees 
of  the  Bell  Telephone  system  to  aid 
those  whose  incomes  are  not  keeping 
step  with  the  increased  cost  of  every- 
thing will  be  made  soon  by  the  Ameri- 
can Telephone  &  Telegraph  Company, 
according  to  announcement  made  by 
President  Theodore  N.  Vail.  This  pay- 
ment will  be  in  addition  to  wage  in- 
creases for  demonstrated  merit  and  the 
readjustments  usually  made  at  this  time 
of  year.  The  equivalent  of  three  weeks' 
pay  will  be  given  to  those  receiving 
$3,000  or  less  a  year  who  have  been  in 
the  employ  of  the  company  a  year  or 
more.  Two  weeks'  pay  will  be  given 
those  employees  who  are  earning  less 
than  $3,000  a  year  and  have  not  been 
with  the  company  for  one  year. 
Bonuses  not  yet  determined  will  be  dis- 
tributed among  those  employees  whose 
salary  is  between  $3,000  and  $5,000  a 
year. 
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Portable  Lighting  Plant  for  Night 
"Movie"  Photography.  —  A  portable 
lighting  plant  capable  of  supplying  218 
amp.  at  120  volts,  and  mounted  on  a 
5-ton  automobile  truck  is  used  by  the 
Vitagraph  Company  for  lighting  their 
outdoor  night  motion-picture  scenes  at 
locations  where  it  is  not  possible  to  tap 
distribution  circuits.  The  generator  is 
driven  by  a  50-hp.  marine  engine.  In- 
door studio  arc  lamps  are  used. 

High  Price  of  Fuel  and  Materials 
May  Endanger  Cleveland  3-Cent  Light. 

— In  a  newspaper  interview  on  Dec.  18, 
Light  Commissioner  Davis  of  Cleve- 
land, Ohio,  stated  that  if  prices  of  ma- 
terial and  fuel  continue  to  increase,  it 
will  be  impossible  to  operate  the  munic- 
ipal light  plant  at  a  flat  rate  of  3  cents. 
Mr.  Davis  received  bids  for  a  new  boiler 
recently  and  found  that  it  will  cost 
almost  twice  as  much  as  it  could  have 
been  secured  for  three  years  ago.  Many 
other  things  have  increased  in  price 
proportionately,  he  said,  and  the  oper- 
ating expenses  of  the  plant  are  gradu- 
ally creeping  up. 


Electric  Vehicles  in  Commonwealth 
Edison  Service. — The  Commonwealth 
Edison  Company  has  now  in  service  144 
electric  vehicles  for  all  classes  of  serv- 
ice. Eight  of  these  electric's  are  em- 
ployed for  passenger  service,  the  latest 
one  of  which  is  capable  of  making  a 
speed  of  22  miles  per  hour  and  going 
60  miles  on  one  charge.  This  electric 
is  being  used  by  the  customers'  s^ervice 
and  repair  department  of  the  com- 
pany. 

Commercial  Preparedness  for  After 
War  Trade — The  fourth  national  For- 
eign Trade  convention  will  be  held  at 
Pittsburgh  Jan.  25,  26,  27,  1917,  and 
will  consider  among  others  the  follow- 
ing questions:  "Conditions  in  Foreign 
Markets  After  the  War,  and  the  Meas- 
ures Necessary  to  Safeguard  American 
Foreign  Trade,  as  Well  as  the  Foreign 
Trade  Aspect  of  the  American  Tariff 
-System";  "Co-operation  in  Foreign 
Trade  Development";  "Foreign  Invest- 
ment of  American  Capital  as  an  Aid  to 
Oversea  Commerce";  "Problems  of  the 
Smaller  Manufacturer  and  Merchant." 


Vancouver  May  Undertake  Power 
Development. — The  intention  of  the  city 
of  Vancouver,  B.  C,  to  enter  into  the 
power  development  business  was  dis- 
closed at  a  recent  meeting  of  the  city 
council,  when  a  draft  agreement,  pre- 
pared by  the  city  solicitor,  in  connec- 
tion with  an  option  for  obtaining  all 
the  rights  to  a  large  proposed  power 
plant  on  the  Bridge  River,  near  Lil- 
looet,  about  150  miles  from  the  city,  was 
discussed.  The  city  secures  the  option 
for  the  sum  of  $40,000.  The  meeting 
held  recently  took  up  various  phases  of 
the  proposal,  one  of  the  chief  of  these 
being  the  placing  of  the  city  in  a  posi- 
tion of  independence  at  the  expiration 
of  the  present  agreement  between  the 
city  and  the  British  Columbia  Electric 
Railway  Company  in  the  year  1919, 
when  the  contract  between  the  city  of 
Vancouver  and  the  company  expires. 
Application  will  be  made  to  the  Legis- 
lature at  its  next  session  for  an  amend- 
ment to  the  city  charter  to  enable  the 
city  to  enter  into  the  power  development 
business. 


Requirements  of  Modern  Business. — 

The  179th  meeting  of  the  Schenectady 
section  of  the  American  Institute  of 
Electrical  Engineers  was  held  on  Dec. 
21.  C.  E.  Patterson,  comptroller  of  the 
General  Electric  Company,  addressed 
the  meeting  on  "Some  Requirements  of 
Modern  Business." 

New  Officers  of  Memphis  Jovian 
League. — C.  K.  Chapin  has  been  re- 
elected pi'esident  of  the  Jovian  League 
of  Memphis,  Tenn.  Other  officers  are 
as  follows:  First  vice-president,  Burns 
Stewart;  second  vice-president,  Joseph 
A.  Fowler;  third  vice-president,  Wil- 
liam Slater;  secretary,  Hugh  G.  Street; 
treasurer,  Andrew  Myers. 

Pittsfield  Dinner  and  Dance. — The 
second  annual  dinner  and  dance  of  the 
Pittsfield  section  A.  I.  E.  E.,  was  held 
at  the  Wendell  Hotel  on  Dec.  12.  The 
regular  meeting  of  the  section  was  held 
on  Dec.  14,  when  W.  B.  Potter,  chief 
engineer  railway  and  traction  depart- 
ment. General  Electric  Company,  read 
a  paper  on  the  topic  "Electric  Trans- 
mission for  Motor  Cars." 

Electric  Social  Club  Annual  Banquet. 
— The  third  annual  banquet  of  the  Elec- 
tric Social  Club,  Greenfield,  Mass.,  was 
held  on  Dec.  7.  The  membership  of  the 
club  is  made  up  from  employees  of 
the  Greenfield  Electric  Light  &  Power 
Company,  the  Turners  Falls  Power  & 
Electric  Company,  the  Franklin  Electric 
Light  Company,  the  Amherst  Gas  Com- 
pany, the  Easthampton  Gas  Company, 
the  Agawam  Electric  Company  and  the 
Ludlow  Electric  Light  Company. 

Minnesota  Engineers  Hear  Paper 
on  Transmission  Economies. — The  De- 
cember meeting  of  the  Minnesota  sec- 
tion A.  I.  E.  E.  was  held  at  the  Uni- 
versity of  Minnesota,  Minneapolis,  on 
Dec.  18.  Lincoln  Nissley,  electrical 
engineer.  Northern  State  Power  Com- 
pany, presented  a  paper  entitled 
"Transmission  Economies  and  the  In- 
sulator Problem."  The  university 
branch  of  the  institute  made  a  300,000- 
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volt  insulator  test — corona  and  flash- 
over,  and  also  made  a  demonstration 
at  125,000  cycles  of  a  several  million 
volt  Tesla  coil. 

Providence  Engineering  Society. — 
The  society  has  recently  been  reorgan- 
ized with  the  following  officers:  Presi- 
dent, Prof.  J.  Ansel  Brooks;  vice-pres- 
idents, Robert  W.  Adams,  George  A. 
Carpenter,  Wayland  T.  Robertson;  re- 
cording secretary,  William  A.  Kennedy; 
corresponding  secretary,  Albert  E. 
Thornley,  Narragansett  Machine  Com- 
pany, Pawtucket,  R.  I.;  treasurer,  Al- 
fred H.  Whatley.  Meetings  are  being 
held  monthly.  On  Dec.  27  Frederick 
H.  Newell,  professor  of  civil  engineer- 
ing at  the  University  of  Illinois,  and 
former  director  of  the  Reclamation 
Service  of  the  United  States,  will  de- 
liver an  illustrated  lecture  on  the 
"Work  of  the  Reclamation  Service." 
On  Jan.  24  W.  S.  Franklin  will  give  an 
address  on  "Some  Mechanical  Analogies 
in  Electricity  and  Magnetism."  For  the 
meeting  of  the  society  on  Feb.  28,  Dr. 
Miller  Reese  Hutchison  will  be  the 
speaker. 

Kentucky  Utilities  Association  Elects 
Officers. — Harry  Reed  of  Lexington, 
president  of  the  Kentucky  Utilities 
Company,  was  elected  president  of  the 
Kentucky  Association  of  Public  Utili- 
ties at  the  recent  annual  convention 
held  in  Louisville.  Mr.  Reed  succeeds 
F.  W.  Bacon,  vice-president  of  the  Lex- 
ington Utilities  Company.  Philip  S. 
Pogue,  general  manager  of  the  Louis- 


ville Home  Telephone  Company,  was 
elected  first  vice-president;  W.  L.  Wes- 
ton, of  Paducah,  second  vice-president, 
and  James  B.  Riley,  of  Louisville,  was 
re-elected  secretary  and  treasurer.  One 
day  only  was  given  to  the  convention 
this  year,  instead  of  three,  as  usual. 
About  eighty  of  the  public  utility  men 
of  the  state  were  represented.  Work- 
men's compensation  insurance  in  Ken- 
tucky was  one  of  the  important  matters 
considered  at  the  convention.  Speakers 
included  J.  A.  Brett,  of  the  Westing- 
house  Electric  Manufacturing  Com- 
pany; W.  W.  Freeman,  president  of  the 
Cincinnati  Union  Gas  &  Electric  Com- 
pany, and  H.  Wurdach,  president  of  the 
Cupples  Station  Light,  Heat  &  Power 
Company,  St.  Louis. 

Marine  Electricians  Form  Association. 
— An  informal  meeting  of  marine  elec- 
tricians was  held  at  Lorain,  Ohio,  on 
Dec.  14,  15  and  16.  "The  Standardiza- 
tion of  Marine  Electrical  Fixtures," 
"The  Use  of  Central  Station  Power  for 
Ship  Yards  and  the  Disadvantages  of 
the  Present  Methods  of  Charging  for 
Current"  were  among  the  interesting 
subjects  discussed.  Visits  were  made 
to  the  plants  of  the  American  Ship- 
building Company,  Lorain,  Ohio,  the 
Electric  Control  &  Manufacturing  Com- 
pany, Cleveland,  Ohio,  the  Hickock 
Electrical  Instrument  Company,  and  the 
Pittsburgh  Steam  Ship  Company's 
new  600-ft.  steamer,  D.  M.  Clemson, 
which  has  just  been  completed  at  the 
Lorain  yards  of  the  American  Ship- 
building Company.  It  was  decided  to 
effect  a  permanent  organization,  to  be 
known  as  "The  Association  of  Marine 
Electricians."  The  following  committee 
was  appointed  for  this  purpose:  E.  L. 
Howarth,  C.  E.,  American  Shipbuilding 
Company,  Cleveland,  Ohio,  chairman; 
A.  R.  Martin,  C.  E.,  Buffalo  Dry  Dock 
Company,  Buffalo,  N.  Y.;  A.  B.  Walton, 
C.  E.,  American  Shipbuilding  Company, 
Lorain,  Ohio,  secretary;  Frank  Yager, 
C.  E.,  Chicago  Shipbuilding  Company, 
Chicago,  111. 


REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the  Trade  for  the  Manufacturer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


LAMP  PATENT  LICENSES 

Authority    to    Manufacture    Granted    to    Two    More 
Independents,  Others  to  Follow  Soon 

Licenses  to  manufacture  electric  incandescent  lamps  under 
the  Just  and  Haverman  patent  have  been  granted  by  the 
General  Electric  Company  to  two  more  independent  manu- 
facturers, the  Weehawken  (N.  J.)  Tungsten  Lamp  Com- 
pany and  the  Vosburg  Miniature  Lamp  Company,  Inc. 
These,  together  with  the  Lux  Manufacturing  Company,  con- 
stitute the  only  independents  licensed  to  date.  Four  other 
licenses,  it  is  understood,  are  practically  ready  for  signa- 
ture and  in  the  event  nothing  unexpected  happens  should 
be  granted  within  the  next  week  or  ten  days. 


The  price  of  drills  has  advanced  with  the  market  for  raw 
materials.  Deliveries  have  been  as  good  as  could  be  ex- 
pected. Those  manufacturers  who  purchased  their  motors, 
as  practically  all  of  them  do,  have  had  difficulty  in  main- 
taining their  stock  and  have,  therefore,  been  handicapped 
in  making  quick  deliveries. 


THE  EFFECT  OF  MARKET 

CONDITIONS  ON  CREDITS 

Central  Stations  Must  Satisfy  Manufacturers  of  the 

Wisdom  of  Makins:  Imorovements  at  the 

Present  High  Prices  for  Materials 

Higher  prices  and  greater  stocks  ordered  in  anticipation 
of  delayed  de.liveries  have  given  credit  men  in  the  electrical 
line  considerable  to  think  about.  There  is  little  doubt  but 
that  credits  have  been  shortened  and  conditions  generally 
tightened.  But  so  far  as  could  be  found  no  fixed  credit 
policy  exists  in  the  industry  other  than  to  treat  each  case 
separately  and  extend  credit  that  seems  justifiable. 

A  contractor  who  last  year  received  a  credit  for  $500 
this  year  might  purchase  $5,000  worth  of  goods  or  be  re- 
stricted in  his  purchases  to  less  than  $500.  If  the  contractor 
is  apparently  a  good  business  man  and  is  making  headway 
he  will  be  granted  better  credit  terms  than  one  who  is 
careless,  unbusinesslike  and  inefficient.  The  same  conditions 
apply  to  the  dealer. 

In  extending  credit  to  central  stations  manufacturers 
are  more  careful  than  ever  before.  A  central  station  must 
convince  the  manufacturer  of  the  wisdom  of  the  purchase 
of  equipment  at  the  present  high  prices  before  he  will  ex- 
tend much  credit.  If  it  were  only  the  purchase  of  electrical 
equipment  it  would  probably  be  a  different  matter,  but  a 
large  purchase  of  electrical  equipment  means  generally  the 
purchase  of  so  much  more  material  of  diffarent  kinds  that 
the  total  credit  risk  becomes  very  high. 

A  number  of  smaller  central  stations  have  been 'forced 
in  the  past  twelve  months  by  the  character  and  size  of  the 
load  to  rehabilitate  their  plants  almost  entirely.  In  such 
cases  the  manufacturers  are  very  careful  in  extending  credit 
and  in  most  cases  like  this  probably  take  some  measure 
like  a  chattel  mortgage  on  the  equipment  to  insure  them- 
selves. 

As  evidence  of  the  tighter  credit  conditions  are  the  col- 
lections. Reports  from  every  direction  show  that  collections 
are  large  and  in  an  excellent  state. 


ELECTRIC  DRILL  USE  INCREASING 

Manufacturers  Rushed  with  Orders  as  a  Result  of  the 
Prevailing  Industrial  Activity 

Electrical  portable  drills  are  finding  a  much  wider  use 
to-day  than  two  years  ago.  Manufacturers  have  more  or- 
ders than  they  can  conveniently  handle  and  it  is  known 
that  one  manufacturer  has  purchased  a  large  tract  of  land 
preparatory  to  building  another  factory,  owing  to  the  in- 
creased demand. 


ACTIVITY  IN  BUILDING  OF 

ELECTRICAL  FACTORIES 

Number  of  Plants  of  Considerable  Proportions  Now 

Under    Construction — Almost    Every 

Line    Is    Represented 

At  the  present  there  is  probably  more  factory  buildin  ?s 
to  be  devoted  to  the  manufacture  of  electrical  products 
under  construction,  just  completed,  or  about  to  be  con- 
structed, than  ever  before  in  the  history  of  the  industry. 
Some  of  the  plants  are  of  considerable  proportions.  Only 
last  week  it  was  announced  that  construction  work  on  a  new 
plant,  to  cost  in  the  neighborhood  of  $7,000,000,  was  about 
to  commence.  This  plant,  it  seems  probable,  will  be  devoted 
to  the  manufacture  of  turbines,  generators,  and  other  heavy 
power  equipment.  Other  plants,  smaller  in  size,  are  being 
erected  in  every  section  of  the  country.  Reports  have  coine 
to  the  Electrical  World  of  new  factories  for  almost  everv 
line  of  electrical  manufacture,  some  of  which  for  the  first 
time  are  housed  in  separate  factories. 

In  addition  to  new  buildings,  there  has  been  a  comprehen- 
sive program  for  additions  to  existing  factories. 

It  is  significant  that  so  much  new  factory  building  should 
be  in  the  early  construction  stage  at  this  time.  Factories 
have  been  running  night  and  day  for  some  time  and  orders 
have  piled  up  until  unfilled  orders  would  keep  many  of  the 
plants  on  full  time  for  months  to  come.  That  this  condi- 
tion will  continue  for  a  few  years  at  least,  and  is  not  con- 
tingent upon  war,  seems  to  be  the  opinion  of  most  manu- 
facturers, as  witness  their  answer  with  increased  factory 
space. 


COPPER  SLIGHTLY  LOWER 

Market  Reacts  on  Peace  Proposals — Early  Deliveries 
Most  Affected 

Although  showing  considerable  and  somewhat  unexpected 
strength  on  the  proposal  for  peace  offered  by  the  Teutonic 
Allies  for  a  few  days,  the  copper  market  was  apparently 
unable  to  stand  the  strain  any  longer.  December  copper  !s 
more  than  a  cent  lower  than  the  high  price  of  a  week  ago, 
and  on  Tuesday  following  the  declaration  of  the  position 
held  by  England  regarding  Germany's  proposals  December 
electrolytic  was  quoted  at  34  cents  bid,  34  5  cents  asked. 
January  copper  was  quoted  at  32.75.  Quotations  for  1917 
were  as  follows:  First  quarter,  32.25;  second  quarter,  31.25; 
third  quarter,  30.25,  and  fourth  quarter,  29.75.  As  will  Le 
noticed,  the  greatest  reaction  was  in  copper  for  early  de- 
livery. Copper  for  last  quarter  1917  delivery  was  affected 
least  of  all. 

While  the  reaction  has  not  been  great,  there  is  consider- 
able uneasiness  among  the  buyers.  Every  day  there  ap- 
pears on  the  market  a  number  of  small  lots  up  to  200  and 
300  tons  of  spot  copper.  How  much  more  of  this  resale 
copper  is  held  is  not  known.  It  is  well  known  that  producers 
are  sold  out,  but  it  had  generally  been  understood  that 
practically  all  sales  had  been  made  to  consumers  and  the- 
volume  of  copper  held  for  speculation  was  exceedingly  small. 
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Copper  wire  manufacturers  and  manufacturers  of  elec- 
trical goods  stand  in  a  very  unsatisfactory  position  should 
there  be  a  large  amount  of  copper  available  for  speculation. 
Stocks  were  laid  in  at  top-notch  prices,  and  in  many  cases 
these  stocks  were  very  substantial.  Both  wire  and  electrical 
manufacturers  have  orders  on  their  books  for  deliveries 
way  into  1918,  and  unfilled  orders  would  keep  the  factories 
going  night  and  day  well  through  1917,  and  great  care  was 
taken  to  prevent  any  uncertainty  of  delivery  through  lack 
of  raw  materials. 


shows  a  large  net  shortage  of  freight  cars  and  the  early 
snows  have  held  up  many  shipments.  The  central  stations, 
it  is  understood,  are  well  protected. 


PEAK  REACHED  IN  MARKET 

FOR  INCANDESCENT  LAMPS 

Production  to   Remain  at  Maximum  Until   Reserve 

Stocks  Are  Again  Renlenished — Hesitancy  in 

Opening  New  Export  Accounts. 

For  some  time  the  production  of  incandescent  lamps  has 
been  below  the  volume  of  incoming  orders  and  manufacturers 
have  had  to  reduce  their  stock  reserves  until  the  shelves 
are  practically  bare.  Formerly  all  orders  were  filled  from 
stock.  This  stock  was,  as  a  rule,  equal  to  from  20  to  30  per 
cent  of  the  anticipated  twelve  months'  demand.  Now,  how- 
ever, orders  are  filled  from  production. 

The  market  for  lamps  is  now  at  its  height  and  will  prob- 
ably stay  at  its  peak  for  another  month,  after  which  in- 
coming orders  will  probably  be  less  in  volume.  Production 
also  is  at  its  peak  and  will  continue  at  capacity  until  long 
after  the  peak  of  the  market  is  passad.  For  some  time  pro- 
duction will  be  no  more  than  sufficient  to  take  care  of  in- 
coming orders.  When  the  volume  of  incoming  orders  falls 
below  production  then  the  manufacturers  will  probably  em- 
ploy surplus  production  to  replenish  the  stock  reserves. 

All  customers,  it  is  understood,  are  being  taken  care 
of,  and  in  the  case  of  some  large  central  station  customers 
the  reserves  are  being  kept  up.  Jobbers  have  been  inclined 
to  overstock  and  to  that  extent  lamp  manufacturers  have 
frequently  found  it  difficult  to  determine  jrst  how  large  a 
stock  a  particular  jobber  should  be  allowed  to  carry. 

Industrial  activity  has  been  the  dominant  feature  in  this 
market  for  lamps.  Where  formerly  factories  used  artificial 
lighting  only  during  a  few  hours  daily  in  the  winter  months, 
they  are  now  using  artificial  light  twelve  to  sixteen  hours 
daily. 

Export  inquiries  continue  to  be  large,  but  owing  to  the 
size  of  the  domestic  market  no  very  substantial  attempt 
is  being  made  to  supply  other  than  old  customers.  Very 
few  new  accounts  are  being  opened  and  where  they  are 
opened  there  is  every  reason  to  believe  that  the  American 
manufacturers  expect  to  retain  this  business  after  European 
competition  shall  start  again. 

Production  has  fallen  behind  principally  because  of  the 
inability  to  procure  for  some  time  some  indispensable  manu- 
facturing materials.  The  manufacturers,  while  now  able  to 
receive  supplies  satisfactorily,  have  never  fully  caught  up 
from  this  enforced  inactivity  in  production. 


COAL  SHORTAGE  MAKES 

POWER  EQUIPMENT  MARKET 

Isolated  Plants,  Unable  to  Obtain  Fuel  in  Sufficient 

Quantities  and  at  Satisfactory  Prices,  Accept 

Central  Station  Service 

The  coal  shortage  which  has  carried  the  attention  of  the 
country  for  the  past  month  or  two  is  visibly  afl"ecting  the 
electrical  industry.  Many  factories  having  their  own  plants 
have  been  forced  by  the  coal  shortage  and  the  practically 
prohibitive  prices  to  use  central  station  sei-vice.  From  this 
condition  a  very  considerable  market  for  electrical  supplies 
has  sprung  up.  Since  the  shortage  has  really  only  just 
begun  to  be  felt  by  the  majority  of  isolated  plants,  there 
is  every  reason  to  believe  that  as  the  situation  grows  more 
acute  that  more  and  more  isolated  plants  will  accept  cen- 
tral station  service. 

The  shortage  is  probably  felt  most  on  the  Eastern  coast, 
particularly    in    New    England.      Each    succeeding    report 


MORE  POPULAR  PRICES 

FOR  PASSENGER  ELECTRIC 

Manufacturers  Put  New  Models  on  the  Market,  at 

the    Same    Time    Retaining    the 

Higher-Priced    Models 

Ever  since  the  Philadelphia  convention  of  the  National 
Electric  Light  Association  in  1914  there  has  been  an  agita- 
tion for  an  electric  passenger  car  of  a  less  expensive  model 
than  those  on  the  market.  At  that  time  Dr.  C.  P.  Stein- 
metz  pointed  out  the  reasons  why  a  low-priced  electric 
would  come  eventually  and  what  it  would  mean  to  the  cen- 
tral stations.  Manufacturers  could  not  be  convinced  because 
they  believed  the  .sale  of  electrics  would  come  only  from 
the  wealthy  class  and  that  with  this  trade  price  was  of  little 
importance.  It  was  firmly  believed  by  distributors  that  the 
electric  without  its  gorgeous  fittings  would  find  no  market. 

Little  by  little  this  viewpoint  has  changed.  Some  manu- 
facturers who  would  not  change,  however,  are  no  longer 
manufacturing  pleasure  electrics.  Recently  there  were 
brought  out  two  models  for  under  $2,000,  and  but  a  few 
weel's  ago  it  was  announced  that  there  would  be  exhibited 
at  the  annual  New  York  Automobile  Show  in  January  a 
model   to   sell   for  around   $700. 

These  prices  are  revolutions  in  the  passenger  electric 
field.  Should  the  sale  of  these  models  come  up  to  expecta- 
tions it  is  very  likely  that  other  low-priced  cars  will  fol- 
low. A  wide  sale  of  electric  cars  will  mean  the  sale  of 
more  batteries  and  more  charging  outfits,  besides  the  other 
smaller  pieces  of  electrical  equipment. 


EXPORT  TRADE  CREDIT 

Difficulty  in  Obtaining  Satisfactory  Rating  Respon- 
sible for  Many  Orders  Being  Held  Up 

Although  there  are  almost  numberless  inquiries  from 
abroad  for  electrical  equipment,  the  business  actually  ac- 
cepted is  very  limited,  and  this  is  so  principally  for  two 
reasons.  In  the  first  place,  the  domestic  market  is  large 
enough  to  absorb  all  of  the  electrical  merchandise  that  can 
be  manufactured  in  this  country  and  then  be  unsatisfied.  In 
the  second  place,  the  information  that  the  credit  man  wants 
is  not  always  available  or  is  entirely  unsatisfactory. 

The  first  condition  needs  no  explanation,  but  the  second 
one  opens  up  a  state  of  affairs  about  which  little  is  known. 

Where  manufacturers  have  agents  abroad  there  is  no 
trouble.  The  agent  looks  after  all  the  risk.  He  pays  the 
manufacturer  according  to  an  agreement  and  collects  from 
the  customer.  Where  there  are  no  agencies,  and  this  is  the 
case  with  practically  all  of  the  smaller  electrical  manufac- 
turers and  of  the  larger  ones  in  many  countries,  the  manu- 
facturer either  deals  direct  with  the  customer  or  through 
a  commission  house.  Of  the  first  class  there  is  a  large 
amount  of  business  pending  just  now  and  in  many  cases  it 
is  not  a  matter  of  price,  but  only  one  of  credit. 

The  credit  man  is  put  to  it  to  obtain  satisfactory  informa- 
tion, particularly  about  South  American  buyers.  Germany 
and  England  had  no  trouble  before  the  war  because  of  local 
branches  of  home  banks.  These  banks  looked  after  the 
home  manufacturers'  welfare.  The  American  manufac- 
turer has  not  these  banks  to  rely  on.  South  American  banks 
render  unsatisfactory  and  frequently  untrustworthy  state- 
ments. Agency  ratings  are  seldom  of  a  date  nearer  than 
twelve  months  and  then  do  not  give  what  the  American 
manufacturer  will  accept  as  a  basis  for  credit. 

One  case  in  particular  is  recalled  that  opened  by  an  in- 
quiry last  March.  The  order  has  not  been  placed  because 
of  too  vague  credit  information.  A  large  amount  of  time 
was  spent  in  trying  to  obtain  this  information  and  the  in- 
dications are  that  if  a  satisfactory  report  is  obtained  it 
will  not  be  before  next  March.  It  is  therefore  evident  why 
many  of  the  foreign  inquiries  for  electrical  goods  nevei" 
result  in  orders. 
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Manufacturing  and  Industrial 

Federal  Sign  System  (Electric)  has  moved  its  New  York 
office  and  factory  from  171)0  Broadway  to  627  West  Forty- 
third  Street,  New  York. 

The  StoraKe  Hattery  Supply  Company,  239  East  Twenty- 
seventh  Street,  New  York  City,  celebrated  its  twenty-fifth 
anniversary  on  Dec.  If). 

The  General  Bakelite  Company  has  removed  its  New  York 
office  to  2  Rector  Street,  where  it  has  larger  and  better 
arranged  quarter.s  to  assist  materially  in  handling  the  in- 
creasing business. 

The  Lapp  Electric  Manufacturing  Company  will  commence 
work  soon  on  a  factory  at  Le  Roy,  N.  Y.,  for  the  manufac- 
ture of  transmission  line  insulators.  The  company  is  capi- 
talized at  $150,000.  John  S.  Lapp  of  Victor  is  general  man- 
ager. 

Trump  Manufacturing  Company,  Springfield,  Ohio,  has 
increased  its  capitalization  from  $100,000  to  $125,000.  The 
increase  was  voted  to  enable  the  company  to  take  care  of  an 
increase  in  business  arising  partly  from  the  manufacture 
of  a  new  type  of  water  wheel. 

The  Sothman  Corporation  has  been  formed  with  offices  at 
40  Exchange  Place,  New  York  City.  The  new  organization 
is  the  outgrowth  of  the  consulting  firm  of  P.  W.  Sothman  & 
Company  and  was  formed  to  enable  the  organization  to  ex- 
tend its  scope  to  include  actual  construction. 

Cincinnati  Storage  Battery  Company,  228  Stark  Street, 
Cincinnati,  Ohio,  manufacturer  of  automobile  starting  and 
lighting  batteries,  has  recently  been  incorporated  with  the 
following  officers:  President,  A.  H.  Luhrman;  vice-president, 
Henry  Luhrman;  secretary-treasurer,  William  T.  Foley. 

J.  W.  Bryant,  formerly  branch  manager  of  the  Wagner 
Electric  Manufacturing  Company  at  BuflFalo  and  Syracuse, 
N.  Y.,  is  now  district  manager  for  the  company,  with  head- 
quarters at  Cincinnati,  Ohio.  C.  P.  MacGonigal  is  now 
branch  manager  of  the  company,  with  headquarters  at 
Buffalo  and  Syracuse,  N.  Y. 

William  G.  Merowit,  who  recently  returned  to  New  York 
City  from  the  Milwaukee  factories  of  the  Cutler-Hammer 
Manufacturing  Company,  has  been  appointed  representative 
for  the  Cutler-Hammer  line  of  control  apparatus  in  New 
York  State  and  Canada.  For  the  present  his  headquarters 
will  be  at  the  New  York  Office  of  the  company,  50  Church 
Street,  New  York   City. 

O.  J,  Gude  Becomes  Chairman  of  Sign  Company  Board. — 
At  a  meeting  of  the  board  of  directors  of  The  O.  J.  Gude 
Company,  N.  Y.,  Dec.  18,  O.  J.  Gude  resigned  as  president  of 
the  company  to  become  chairman  of  the  executive  committee, 
his  financial  interests  remaining  unchanged.  W.  F.  Wentz, 
formerly  second  vice-president  and  general  manager  was 
elected  president.  The  board  of  directors  and  other  officers 
remain  the  same. 

Johns-Manville  Gives  Employees  Bonus. — Every  employee 
of  the  H.  W.  Johns-Manville  Company  who  has  been  with 
the  company  a  year  or  more  was  gladdened  by  the  receipt 
of  a  Christmas  greeting  signed  by  President  T.  F.  Manville 
announcing  the  board  of  directors'  decision  to  give  a  bonus 
equal  to  10  per  cent  of  the  year's  salary.  This  action  was 
prompted  by  the  very  satisfactory  earnings  of  the  company 
in  1916  and  the  splendid  service  rendered  by  the  employees. 

Turner  Engineering  Company,  consulting  and  con- 
structing electrical  engineers,  has  opened  temporary  offices 
in  the  Dime  Savings  Bank  Building  at  Detroit.  The  new 
organization  is  headed  by  Waldso  Turner,  who  for  many 
years  was  vice-president  of  the  Iron  City  Engineering  Com- 
pany and  in  active  charge  of  both  their  Pittsburgh  and 
Detroit  offices,  the  latter  having  been  started  by  Mr.  Tur- 
ner in  1912.  The  new  company  in  addition  to  having  ample 
financial  support,  it  is  stated,  already  has  close  to  $250,000 
worth  of  work  under  contract. 

The  SKF  Ball  Bearing  Company,  Hartford,  Conn.,  an- 
nounces that  S.  B.  Taylor,  sales  manager,  has  been  appointed 
vice-president  of  the  company  succeeding  F.  K.  Kirkbride, 
who  remains  on  the  board  of  the  company.  Mr.  Taylor  will 
remain  in  charge  of  sales.  G.  A.  Ungar,  former  representa- 
tive of  the  company  in  Cleveland,  Detroit  and  Pittsburgh,  has 
been  appointed  technical  manager  and  chief  engineer  suc- 


ceeding Uno  Forsberg,  who  returns  to  Sweden  after  com- 
pleting his  work  of  creating  the  manufacturing  organization 
of  the  SKF  Ball  Bearing  Company  in  this  country. 


NEW  YORK  METAL  MARKET  PRICES 

, Dec.  12 s        f I>ec.  19 ^ 

Selling  Prices  Selling  I'rices 

Bid     Asked  Bid     Asked 

Copper                                     £           s        d  £         s         d 

London,   standard   .spot 148        0        0  142      10        0 

I'rime    Lake    34..'J0  to  35.00t  32.00       to  32.50t 

Electrolytic     35.00  to  35.. '"jOf  34.00       to  34.50t 

Casting     33.00  to  33. 50t  31.00       to  31.50t 

Copper    wire   base 40.00t  40.00t 

Lead     7.50  7.50 

Nickel     50.00  50.00 

Sheet  zinc,  f.o.b.  smelter.  .  .  .            21.00  21.00 

Spelter,    spot    12.05  to  12.30  10.17  M,  to  10.67  Vi( 

Tin,    straits   43.00  42.50 

Aluminum,   98  to  99   per  cent  59.00  to  61. OOt  59.00       to  Gl.OOt 

OLD  METALS 

Heavy  copper  and   wire 27.00  to  28. 50t  27.00  to  29. OOt 

Bra.ss,   heavy    1  7.00  to  18. OOt  16.00  to  17. 50t 

Bra.ss,   light    1  3.00  to  13.25t  13.00  to  13. 25t 

Lead,    heavy     6.75  to    6.87y2t  6.75  to    6.87i^t 

Zinc,  .scrap    8.50  to    9. OOt  7.00  to    8. OOt 

COPPER  EXPORTS 
Total   tons  to  Dec.    19 14,040 

tNonninal. 


Corporate  and  Financial 

Carolina  Power  &   Light   Company,   Raleigh,  N.   C. — An 

initial  dividend  of  1  per  cent  has  been  declared,  payable 
Feb.  1  to  stockholders  of  record  Jan.  16. 

Detroit,  (Mich.)  Edison  Company. — A  block  of  $1,500,000 
of  5  per  cent  first  and  refunding  mortgage  gold  bonds  due 
July  1,  1940,  is  being  offered  at  101.5  and  interest.  The 
amount  outstanding  is  now  $7,000,000. 

Kentucky  Utilities  Company,  Lexington,  Ky. — The  com- 
pany has  purchased  the  plant  of  the  Glasgow  (Ky.)  Elec- 
tric Light  &  Ice  Company,  at  a  price  understood  to  be  about 
$100,000,  and  will  take  a  twenty-year  franchise  from  the 
city.  It  is  announced  that  the  utilities  company  will  estab- 
lish a  central  station  at  Glasgow  and  transmit  power  to 
surrounding  cities. 

Knoxville  (Tenn.)  Railway  &  Light  Company. — A  block 
of  $1,556,000  of  refunding  and  extension  mortgage  5  per 
cent  gold  bonds  due  June  1,  1946,  is  being  offered  at  92.75 
and  interest,  to  net  5.5  per  cent. 

Lorain  (Ohio)  County  Electric  Company. — The  company 
has  purchased  the  property  of  the  Citizens'  Gas  &  Elec- 
tric Company,  and  on  Dec.  4  both  companies  filed  appli- 
cations with  the  Ohio  Public  Utilities  Commission  for  per- 
mission for  the  consolidation.  The  purchase  price  was 
given  as  $250,000.  The  Lorain  County  Electric  Company 
is  controlled  by  the  Henry  L.  Doherty  Company.  It  owns 
a  big  central  station  on  the  lake  front  and  supplies  energy 
for  Lorain,  Amherst,  South  Amherst,  Olmsted  Falls  and 
Berea.  Plans  have  been  made  to  double  the  capacity  of 
the  plant  by  the  addition  of  a  12,000-hp.  turbine  and  four 
additional  boilers  of  500  hp.   each. 

Northern  States  Power  Company,  Chicago,  111. — The  board 
of  directors  has  declared  the  usual  quarterly  dividend  of 
1.75  per  cent  on  the  preferred  stock  of  the  company,  and 
has  declared  a  dividend  of  1.75  per  cent  on  the  common  stock, 
which  is  an  increase  of  0.25  per  cent.  The  preferred  stock 
dividend  is  payable  on  Jan.  15  and  the  common  stock  divi- 
dend is  payable  on  Jan.  20,  to  stockholders  of  record  Dec.  30. 

Ohio  Gas  &  Electric  Company,  Cincinnati,  Ohio. — A  lim- 
ited amount  of  first  mortgage  6  per  cent  bonds  due  1946 
is  being  offered  at  103  and  interest. 

Southern  Canada  Power  Company,  Drummondsville,  Que- 
bec.— An  issue  of  $400,000  of  6  per  cent  first  and  refunding 
mortgage  sinking  fund  gold  bonds  due  Sept.  1,  1948,  is  being 
offered  at  par  with  a  bonus  of  50  per  cent  common  stock. 

Standard  Gas  &  Electric  Company,  Chicago,  111. — Direc- 
tors of  the  company  have  declared  a  dividend  of  1.5  per 
cent  on  the  preferred  stock  for  the  quarter  ending  Nov.  30, 
payable  Dec.  15  to  stockholders  of  record  Nov.  29.  This 
is  an  increase  of  one-half  of  one  per  cent  over  the  quarterly 
dividends  recently  paid. 
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New  Utility  and  Industrial  Companies 

The  American  Insulator  Company  of  New  Freedom,  Pa., 
has  been  chartered  with  a  capital  stock  of  $150,000  by 
H.  C.  Kugler  and  others. 

The  La  Mese  (Tex.)  Light  &  Power  Company  has  been 
incorporated  with  a  capital  stock  of  $6,000  by  E.  F.  Cox, 
R.  B.  Red  and  M.  C.  Lindsey. 

The  Arrow  Electrical  Contracting  Company  of  New  York. 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $500  by 
M.  Schwartz,  A.  Bikales  and  M.  Cardos. 

The  Andover  (Ohio)  Electric  Light  &  Power  Company 
has  been  chartered  with  a  capital  stock  of  $15,000  by  C.  E. 
Harman,  C.  W.  Wood,  V.  M.  Cole,  F.  J.  Bishop  and  William 
Webb. 

The  St.  Mary's   (W.  Va.)   Power  &   Light  Company  has 

been  incorporated  with  a  capital  stock  of  $25,000  by  Gilbert 
Mead  of  St.  Mary's,  E.  W.  Mallory  of  Parkersburg,  W.  Va., 
and   others. 

The  Ohio  River  Power  Company  of  Columbus,  Ohio,  has 
been  chartered  with  a  capital  stock  of  $10,000  by  Harry  M. 
Daugherty,  Frank  Espy,  R.  L.  Buffington,  E.  S.  Browne  and 
F.  C.  Morrison. 

The  Wheatland  (Ind.)  Light  Company  has  been  incor- 
porated by  A.  C.  Nicholson,  J.  S.  Nicholson  and  A.  E.  Nich- 
olson. The  company  is  capitalized  at  $2,000  and  proposes 
to  operate  an  electric  light  plant. 

The  Jewel  Lamp  Company  of  Newark,  N.  J.,  has  been 
incorporated  by  Joseph  J.  Steinharter,  Joseph  and  Sam- 
uel E.  Hollander.  The  company  is  capitalized  at  $125,000, 
and  proposes  to  manufacture  lamps,  etc. 

The  Standard  Signal  Tail  Light  Company  of  Cleveland, 
Ohio,  has  been  incorporated  by  A.  A.  Stambaugh,  S.  C 
Elliott  and  others.  Ihe  company  is  capitalized  at  $50,000 
and   proposes   to    manufacture   vehicle    signals. 

The  Jaeger  (W.  Va.)  Water,  Light,  Power  &  Development 
Company  has  been  incoi'porated  with  a  capital  stock  of 
$25,000  by  James  A.  Strother,  B.  F.  Williams,  M.  S.  Taylor 
of  Welch,  W.  Va.,  and  W.  R.  laeger  of  Ware  Neck,  W.  Va. 

The  Electrical  Welder  Company  of  Lynn,  Mass.,  has  been 
chartered,  with  a  capital  stock  of  $850,000.  The  directors 
are:  Carl  L.  Felton,  president;  Eugene  T.  Connolly,  84 
State  Street,  Boston,  Mass.,  treasurer,  and  David  J.  Lyne. 

The  Kilo  Electric  Meter  Company  of  Indianapolis,  Ind., 
has  been  incorporated  with  a  capital  stock  of  $40,000  to 
manufacture  electrical  appliances.  The  incorporators  are: 
Claude  L.  Marshall,  Gustave  A.  SchaflFer  and  William  T. 
Wann. 

The  Pittsburgh  (Pa.)  Visible  Spark  Plug  Manufacturing 
Company  has  been  incorporated  with  a  capital  stock  of 
$50,000  to  manufacture  spark  plugs.  The  incorporators 
are:  William  Boyd  Winloft  and  Charles  H.  Jones  of  Wil- 
mington, Del. 

The  Standard  Electric  Manufacturing  Company  of  Indian- 
apolis, Ind.,  has  been  chartered  with  a  capital  stock  of  $100,- 
000  to  manufacture  and  deal  in  electrical  devices.  The  in- 
corporators are:  Earl  C.  Applegate,  David  A.  Frew  and 
B.  Frank  Hall. 

The  Fore  Electrical  Manufacturing  Company  of  St.  Louis, 
Mo.,  has  been  incorporated  by  Albert  Wehmeier,  J.  H.  Mc- 
Ewen  and  L.  R.  Brown.  The  company  is  capitalized  at  $10,- 
000  and  proposes  to  manufacture  electrical  tools,  devices  and 
appliances  of  all  kinds. 

The  Fuse  Electric  Fire  &  Burglar  Fire  Alarm  Company 
of  Wheeling,  Mo.,  has  been  incorporated  by  A.  E.  Lowe, 
Thomas  J.  Lilly  and  W.  S.  Cherry.  The  company  is  cap- 
italized at  $30,000  and  proposes  to  manufacture  and  sell 
fire  and  burglar-alarm  systems. 

The  Canajoharie  (N.  Y.)  Supply  Company  has  been  char- 
tered by  B.  Arkell,  W.  H.  Lipe  and  W.  J.  Roser  of  Canajo- 
harie, N.  Y.  The  company  is  capitalized  at  $10,000  and 
proposes  to  do  a  general  electrical  contracting  business 
and  deal  in  fixtures  and  supplies. 

The  Boone  Power  Company  of  Logan,  W.  Va.,  has  been 
incorporated  by  M.  A.  Maxwell,  James  Jones,  A.  M.  Mc- 
Cormick,  B.  M.  Pirrung  and  L.  S.  Hill,  all  of  Logan.  The 
company  is  capitalized   at  $5,000  and  proposes   to   supply 


electricity  for  lighting  and  industrial  purposes  in  Logan 
County. 

The  Starter  &  Ignition  Service  Company  of  Rochester, 
N.  Y.,  has  been  incorporated  with  a  capital  stock  of  $5,000 
to  deal  in  autos,  motor  boats,  aeroplanes,  prime  movers, 
etc.  The  incorporators  are:  W.  F.  Bouche,  C.  L.  Hartemenn 
and  J.  A.  Fish,  283  Lakeview  Park,  Rochester,  N.  Y. 

The  Intermountain  Power  Company  of  Butte,  Mont.,  has 
been  incorporated  with  a  capital  stock  of  $500,000  for  the 
purpose  of  developing  additional  water  power  in  the  State 
of  Montana.  The  directors  are:  C.  F.  Kelley,  Charles  J. 
Kelley,  John  Gillie,  L.  O.  Evans  and  Eugene  Carroll. 

The  Triangle  Electro  Trading  Company  of  New  York, 
N.  Y.,  has  been  incorporated  by  J.  Male,  D.  L.  Graff  and 
B.  Berwick,  1629  Madison  Avenue,  New  York,  N.  Y.  The 
company  is  capitalized  at  $5,000  and  proposes  to  deal  in 
electric  and  other  novelties,  motor  supplies  and  accessories. 

William  T.  Dippel  of  New  York,  N.  Y.,  has  filed  articles 
of  incorporation  with  a  capital  stock  of  $5,000  to  carry  on 
a  general  electrical  and  mechanical  engineering  and  con- 
tracting business.  The  incorporators  are:  P.  J.  Slattery, 
J.  A.  Ryan  and  W.  T.  Dippel,  52  Vanderbilt  Avenue,  New 
York,  N.  Y. 

The  Commercial  Electrolytic  Corporation  of  New  York, 
N.  Y.,  has  been  chartered  with  a  capital  stock  of  $150,000 
to  deal  in  drugs,  medicines,  devices,  instruments,  etc.  The 
incorporators  are:  A.  W.  Brand,  330  Park  Avenue,  New 
York,  N.  Y.;  C.  A.  Buerk,  525  Deming  Place,  Chicago,  111., 
and  L.  Molin,  Seattle,  Wash. 

The  Miller  Reese  Hutchinson  Company  of  Jersey  City, 
N.  J.,  has  been  incorporated  by  Alexander  Garbe,  Robert 
A.  Van  Voorhis  and  H.  T.  Letts,  all  of  Jersey  City,  N.  J. 
The  company  is  capitalized  at  $125,000,  and  proposes  to 
manufacture  electric  motors  and  operate  a  general  ma- 
chine  manufacturing  business. 

The  England  (Ark.)  Public  Service  Company  has  been 
chartered  with  a  capital  stock  of  $100,000  and  proposes 
to  generate  and  distribute  electricity,  operate  an  ice  fac- 
tory and  waterworks  system  in  England,  Ark.  The  officers 
are:  M.  D.  Goldsby,  president;  C.  L.  Emerson,  vice-presi- 
dent, and  R.  L.  Buffalo,  secretary  and  treasurer. 

The  Doyle-Da  Costa  Manufacturing  Company  of  Tren- 
ton, N.  J.,  has  filed  articles  of  incorporation  in  the  State  of 
Pennsylvania  with  a  capital  stock  of  $50,000  for  the  pur- 
pose of  manufacturing  insulated  wire.  The  company  will 
establish  a  plant  in  Easton.  The  incorporators  are:  Wil- 
liam L.  Doyle  and  Robert  C.  Da  Costa  of  Trenton,  N.  J. 

The  Fuel  Gas  Generating  Company  of  New  York,  N.  Y., 
has  been  incorporated  with  a  capital  stock  of  $100,000  by 
G.  F.  Jebbett,  265  West  122nd  Street,  New  York,  N.  Y.; 
E.  A.  Gingras,  Englewood,  N.  J.,  and  F.  D.  Stoba,  298  Pal- 
metto Street,  Brooklyn,  N.  Y.  The  company  proposes  to 
manufacture  engines,  generators,  storage  batteries,  etc. 

The  Upper  Paxton  Township  Electric  Light  &  Power 
Company  of  Millersburg,  Pa.,  has  been  chartered  with  a 
capital  stock  of  $5,000  to  supply  electricity  for  lamps,  heat- 
ers and  motors  in  Upper  Paxton  Township.  The  incorpo- 
rators are:  Farley  Gannett,  Theodore  F.  Seelye  and  Sam- 
uel W.  Fleming,  Jr.,  all  of  Harrisburg,  John  S.  Fisher  of 
Indiana,  H.  J.  Thompson  of  Bellefonte  and  A.  J.  Musser  of 
Clearfield,  Pa. 

The  Great  Eastern  Power  Company  has  filed  articles  of 
incorporation  under  the  laws  of  the  State  of  Delaware  with 
a  capital  stock  of  $200,000  to  do  a  general  electrical  and 
mechanical  engineering  business  and  also  to  manufacture 
and  sell  generators,  motors,  engines  and  other  electrical 
and  engineering  apparatus.  The  incorporators  are:  Clement 
M.  Egner  of  Elkton,  Md.,  Norman  P.  Coffin  and  Herbert 
E.  Latter  of  Wilmington,  Del. 

The  Wabash  Valley  Electric  Company  of  Clinton,  Ind., 
has  been  incorporated  with  a  capital  stock  of  $250,000  by 
H.  C.  Dies,  J.  W.  Robb  and  M.  V.  Robb  of  Clinton.  This 
company,  which  is  a  consolidation  of  the  Clinton  (Ind.) 
Electric  Light  &  Power  Company  and  the  Sullivan  (Ind.) 
County  Electric  Company,  will  supply  electrical  service  in 
the  to\vns  of  Clinton,  Sullivan,  Dana,  Jacksonville,  New  St. 
Bernice,  Hymera,  Shelburn,  Farmersburg,  Jasonville  and 
Coalmont. 
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Trade  Publications 

Drills.— The  Cleveland  (Ohio)  Twist  Drill  Company  has 
issued  its  calendar  for  the  year  1917,  entitled  "The  Crucial 
Moment." 

Victrola  Light. — The  Record  Lite  Company  of  Milwaukee, 
Wis.,  has  issued  a  leaflet  descriptive  of  its  Record-Lite  for 
Victrolas. 

Electric  Vehicles. — The  Milburn  Wagon  Company,  To- 
ledo, Ohio,  has  issued  a  four-page  leaflet  descriptive  of  its 
new  town  car. 

Wireless  Apparatus. — Catalog  No.  R  7,  descriptive  of 
Mignon  system,  is  being  distributed  by  the  Mignon  Wireless 
Corporation,  E'.mira,  N.  Y. 

Spot  Lamps. — The  Brenkert  Light  Projection  Company, 
Detroit,  Mich.,  has  recently  prepared  an  illustrated  catalog 
descriptive  of  Brenkert  Brenopticons  and  Brenkert  Spot 
Lamps. 

Lighting  Fixtures. — Bulletin  No.  37  is  being  distributed 
by  Samuel  Frost,  304  Bowery,  New  York  City.  This  at- 
tractive bulletin  is  descriptive  of  fixtures  designed  especially 
for  nitrogen  lamps. 

Cutting  Machines.— The  Oswego  (N.  Y.)  Machine  Works 
have  recently  prepared  an  introductory  circular  on  their 
machines  for  cutting  paper,  books,  boxes,  board,  cloth,  tin- 
foil, celluloid,  leather,  rubber,  cork,  felt,  etc. 

Insulation. — The  Armstrong  Cork  &  Insulation  Company, 
Pittsburgh,  Pa.,  has  prepared  an  illustrated  booklet  on 
"Nonpareil"  corkboard  insulation  for  cold  storage  ware- 
houses, ice  plants,  creameries,  breweries,  etc. 

Electric  Melting  Pots. — The  Coin  Machine  Manufacturing 
Company,  984  East  Seventeenth  Street,  Portland,  Ore.,  is 
distributing  a  well-prepared  and  illustrated  catalog  on  in- 
duction electric  melting  pot  for  typecasting  machines. 

Ventilating  Fans. — The  American  Blower  Company,  De- 
troit, Mich.,  has  recently  issued  bulletin  No.  13  descriptive 
of  its  "ABC"  disc  ventilating  fans.  This  bulletin  contains 
considerable  information  concerning  the  construction  and 
rating  of  this  type  of  fan. 

Pipe  Fittings. — The  Selah  Manufacturing  Company,  720 
Prudential  Building,  Newark,  N.  J.,  is  distributing  a  catalog 
descriptive  of  its  threadless  pipe  fittings  and  their  applica- 
tions. This  catalog  is  furnished  in  loose-leaf  form  for  con- 
venience in  maintaining  the  series  of  data  sheets. 

Bilge  Pumps. — Bulletin  No.  B-3000,  descriptive  of  Yeo- 
mans  electric  bilge  pumps,  single  and  duplex  for  automati- 
cally raising  surface  water,  drainage  and  sewage  in  base- 
ments below  level  of  street  sewers,  municipal  sewerage  sys- 
tems, etc.,  has  been  prepared  by  the  Yeomans  Brothers 
Company,  231  Institute  Place,  Chicago. 

Insulation. — "Bakelite  on  the  Automobile,  Motorcycle, 
Motorboat  and  Aeroplane"  is  the  title  of  a  well-illustrated 
and  prepared  catalog  recently  prepared  by  the  General 
Bakelite  Company,  100  William  Street,  New  York  City. 
Examples  of  uses  of  Bakelite  on  ignition,  starting  -and  light- 
ing apparatus,  radiator  caps,  steering  wheels,  etc.,  are 
pointed  out. 

Lamp  Sockets. — The  Cutler-Hammer  Manufacturing  Com- 
pany, Milwaukee,  Wis.,  is  distributing  four  descriptive 
leaflets  on  electric  lamp  sockets  for  general  information; 
electric  lamp  sockets  for  fixture  installation;  electric  lamp 
sockets  for  lamp  cord  suspension  as  in  storerooms,  factories, 
etc.,  and  another  on  "What  Socket  Capacity  Means,"  featur- 
ing why  6G0-watt  capacity  is  essential  to-day. 

Separators. — Austin  steam  and  oil  separators  of  the 
standard,  receiver  and  accumulator  types  for  the  elimination 
of  water  from  live  steam;  extracting  oil  and  impurities 
from  exhaust  steam,  and  the  separation  of  oil,  grit  and 
moisture  from  compressed  air,  gas,  etc.,  well  illustrated 
and  described  in  catalog  No.  18  which  has  been  prepared  by 
the  Austin  Separator  Company  of  Detroit,  Mich. 

Storage  Batteries. — The  Electric  Storage  Battery  Com- 
pany of  Philadelphia,  Pa.,  has  issued  handbook  RB  on  the 
"Exide"  battery  for  automobile  starting,  lighting  and  igni- 
tion service.  This  company  has  also  issued  handbook  MS 
on  miscellaneous  types  of  batteries  for  automobile  starting 
and  lighting  service  and  section   LI  on  types  LX  and   SX 


for   lighting   and    ignition    service    for   automobiles,    motor 
boats  and  stationary  gas  and  gasoline  engines. 

Electrical  Cooking. — The  Standard  Electric  Stove  Com- 
pany of  Toledo  Ohio,  has  recently  issued  a  booklet  on  "Elec- 
trical Cooking"  which  contains  a  definition  of  electrical 
terms,  brief  advantages  of  electrical  cooking,  advantages  of 
standard  electric  ranges,  actual  home  costs  of  operating 
the  standard  range  at  different  rates,  standard  electric  oven 
current  consumption,  and  many  other  interesting  data  con- 
cerning electric  cooking. 

Water  Purification. — "The  Trend  of  Modern  Water  Puri- 
fication Methods,"  a  paper  read  before  the  Southwestern 
Water  Works  Association  in  May,  1916,  by  C.  Arthur 
BrowTi,  chief  engineer,  engineering  bureau,  water  purifica- 
tion division,  American  Steel  &  Wire  Company,  Chicago,  111., 
has  recently  been  distributed.  This  paper  should  be  of 
great  interest  to  municipal  engineers  and  those  concerned 
in  the  purification  of  water  supply.  j 

Meters  and  Relays. — Among  the  publications  recently  is-  || 
sued  by  the  Westinghouse  Electric  &  Manufacturing  Com- 
pany are  a  series  of  leaflets  covering  meters  and  relays  of 
various  types,  including  direct  current  meters  of  small  diam- 
eter for  use  on  automobiles,  portable  voltmeters  and  amme- 
ters for  testing  purposes,  and  types  CO  Overload  and  CR 
Reverse  Power  alternating  current  Relays.  These  instru- 
ments are  thoroughly  illustrated  and  described  in  leaflets 
3949,  3950  and  3814  respectively. 

Railway  Maintenance  Equipment.  —  Special  Publications 
No.  1574  is  being  distributed  by  the  railway  and  lighting  de- 
partment of  the  Westinghouse  Electric  &  Manufacturing 
Company  of  East  Pittsburgh.  This  bulletin  goes  into  detail 
about  the  modern  railway,  repair  and  inspection  shops  re- 
cently built,  the  Harvard  shops  of  the  Cleveland  Railway 
Company.  The  latter  is  the  most  recent  and  most  comment- 
ed upon  by  many,  as  an  excellent  example  of  modern  prog- 
ress and  efficiency.    This  bulletin  is  carefully  illustrated. 

Gas  Engines. — "Inside  Information"  is  the  name  of  a 
new  booklet  just  issued  by  the  Bruce-Macbeth  Engine  Com- 
pany, 2122  Center  Street,  N.  W.,  Cleveland,  Ohio.  It  is 
a  handsomely  printed  book,  showing  views  of  engine  rooms 
in  which  Bruce-Macbeth  gas  engines  are  in  use,  and  giving 
a  few  definite  "brass  tack"  figures  and  facts  as  to  results 
that  have  been  accomplished  inside  the  engine  room  with 
Bruce-Macbeth  gas  engines.  A  partial  list  of  users  is  also 
given  which  shows  the  character  of  firms  using  these  en- 
gines. It  contains  just  the  kind  of  information  the  contem- 
plating purchaser  of  a  gas  power  plant  is  interested  in 
knowing  about  the  equipment  he  is  considering. 

Relays. — The  Automatic  Reclosing  Circuit  Breaker  Com- 
pany of  Columbus,  Ohio,  has  recently  issued  Bulletin  No.  8, 
concerning  its  relays  for  use  with  automatic  reclosing  cir- 
cuit breakers  on  direct-current  circuits.  Bulletin  No.  10, 
entitled  "Why  Automatic  Reclosing  Circuit  Breakers  Should 
Be  Used";  Bulletin  No.  11,  "The  Theory  and  Operation  of 
Automatic  Reclosing  Circuit  Breakers";  Bulletin  No.  12, 
"Type  A  Automatic  Reclosing  Circuit  Breaker";  Bulletin 
No.  13,  "Type  C  Automatic  Reclosing  Circuit  Breaker"; 
Bulletin  No.  14,  "Type  D  Autoniatic  Reclosing  Circuit 
Breaker";  and  Bulletin  No.  20,  "Important  Considerations  in 
the  Protection  of  Individual.  Motor  Circuits,"  have  all  been 
received  recently. 

Safety-First  and  Welfare  Work.— Dr.  Chas.  A.  Lauffer, 
Medical  Director  of  the  Westinghouse  Electric  &  Manufac- 
turing Company,  East  Pittsburgh,  Pa.,  has  recently  delivered 
before  medical  societies,  safety-first  and  welfare  confer- 
ences, a  series  of  papers  dealing  with  disease  and  accidents 
in  industrial  plants,  that  have  been  favorably  commented 
upon  by  the  medical  profession.  Among  these  papers  is  one 
on  the  subject  of  "Sickness  versus  Accident"  in  which  the 
author  draws  the  conclusion,  based  on  a  wide  experience  in 
the  Westinghouse  plant,  of  the  tendency  of  the  employee  to 
attribute  ailment  to  accident  rather  than  to  sickness,  there- 
by making  the  company  liable  for  compensation  damages 
which  would  not  be  the  case  were  the  ailment  to  be  due  to 
sickness.  Dr.  Lauffer  has  also  presented  papers  on  the  sub- 
ject of  "Hernia"  as  an  anatomical  defect  rather  than  an  acci- 
dent, and  produces  evidence  from  his  own  experience  as  well 
as  letters  from  a  number  of  prominent  physicians  to  substan- 
tiate his  arguments. 
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New  England 


BROWNFIELD,  ME.— The  saw  mill  and 
electiic-hght  plant,  owned  by  Charles  Hill, 
in  East  iJowntield,  was  recently  destroyed 
by  lire.  The  power  plant,  it  is  understood, 
will  be  rebuilt. 

ISLESBORO.  ME.— Plans,  it  is  reported, 
are  being  prepared  by  the  proi)rietors  of 
the  Islesboro  Inn  for  construction  of  a 
power  house  in  Dark  Harbor  District. 
Evans  &  Warner,  Witherspoon  Building, 
i'hiladelphia.    Pa.,   are   architects. 

LISBON,  ME. — Work  has  begun  on  the 
new  freight  and  power  house  to  be  erected 
at  Lisbon  Falls  lor  the  Dewiston,  Augusta 
^    U  aterville    Street   Kailvvay    Company. 

SOUTH  BERWICK,  ME.— The  Berwick 
&  Salmon  I<'ulis  Electric  Company  of  Dover, 
N.  H.,  is  considering  the  construction  of  a 
power  plant.  The  work  will  include  a  con- 
crete dam,  about  240  ft.  long  and  16  ft 
high,  to  cost  about  $100,000.  I.  Jones  of 
Milton  is  engineer. 

CENTER  SANDWICH,  N.  H.— The  local 
electric-light  plant  has  been  purchased  by 
the  H.  B.  Rust  Company,  of  I'rovidence, 
which  own  and  operate  the  Meiediih  (N. 
H.)  Electric  Eight  Company.  The  new 
owners  contemplate  improvements  to  the 
system,  which  include  the  installation  of  an 
auxiliary  steam  plant  or  connecting  it  wiih 
the  tiansmission  lines  of  the  Laconia 
(N.  H.)  Gas  &  Electric  Comparo'.  The 
plant   is  now  operated  by  water  power. 

BARRE.  VT. — The  Central  Power  Com- 
pany, recently  organized  to  develop  water 
powers  on  Midulebury  River  and  its 
blanches,  has  applied  to  the  City  Council 
lor  a  franchise  to  erect  electric  transmission 
lines  into  Barre. 

MONTPELIER,  VT.— The  Central  Power 
Company  of  Vermont  has  applied  for  a 
franchise  to  supply  electricity  in  Moiitpelier. 
C.  H.  Thompson  of  Montpelier  is  interested 
in   the   company. 

BOSTON,  MASS.— The  Bay  State  Street 
Railway  Company  has  been  authorized  to 
iss,ue  $2,500,000  in  coupon  notes,  the  pro- 
ceeds to  be  used  for  reconstruction  of 
track  and  overhead  equipment  and  replac- 
ing rolling  stock.  New  power  plant  equip- 
ment, it  is  understood,  will  be  purchased, 
which  will  include  two  2500-kw.  turbo-gen- 
erator.s  one  for  the  Chelsea  station  and  the 
other  for  the  Lynn  station;  three  400-hp , 
two   l.",0-hp.   and   two   250-hp.   boilers. 

NEW  BRITAIN.  CONN.— An  electric 
transmission  line  is  being  erected  from 
the  electric  generating  plant  of  the  Farm- 
ington  River  Power  Company  at  Poquo- 
r.ock  to  the  factories  of  the  Stanley  Works 
in  New  Britain.  The  entire  output  of  the 
Poquonock  plant  (1200  hp. )  will  be  used 
by  the  Stanley  Works.  Tha  proposed  line 
will  cost  about  $50,000  and  will  be  more 
than  25  miles  long,  passing  through  Bloom- 
field,  Hartford  and  Farmington  to  New 
Britain.  Tha  Stanley  Works  recently  se- 
cured the  control  of  the  Farmington  com- 
pany. 
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Middle  Atlantic 

BROOKLYN,  N.  Y. — The  American  Ap- 
pliances &  Machinery  Manufacturing  Com- 
pany has  moved  into  its  new  factory  build- 
ing at  161  Jamaica  Avenue.  The  comp.iny 
is  in  the  market  for  entire  new  equipinent 
throughout  the  building,  including  electric- 
wiring,  motors,  lamps,  etc.  Alternating 
current  will  be  used.  The  company  would 
like  to  receive  catalogs,  prices,  etc.  Her- 
bert H.   Giles  is  secretary  and  treasurer. 

BROOKLYN,  N.  Y. — Bids  will  be  re- 
ceived by  the  State  Hospital  Comm  ssion, 
Capitol,  Albany,  N.  Y.,  until  Dec.  27,  for 
construction,  heating,  plumbing  and  drain- 
age, electrical  work  and  refrigerating 
€q,uipment  for  storehouse  and  cold  storage 
building  at  the  Brooklyn  State  Hospital, 
Brooklyn,  N.  Y.  Drawings  and  specifica- 
tions may  be  seen  at  the  Brooklyn  State 
Hospital,  Brooklyn ;  at  the  New  York  of- 
fice of  the  Department  of  Architecture, 
Room  1224,  Woolworth  Building,  New  York 
City,  and  at  the  Department  of  Architec- 
ture,  Capitol,   Albany. 

ELLENBURGH,  N.  Y. — A  contract  has 
been  placed  by  Thomas  Hobbs  of  Ellen- 
burgh,  with  Ruser  &  M.uller  of  Malone,  for 
the  installation  of  a  comnlete  electric  light 
plant  in  Ellenburgh.  The  equipment  will 
include  a  16-kw.  Crocker-Wheeler,  direct- 
current  generator,  directly  connected  to  a 
25-hp.  internal  combustion  engine  ;  the 
erection   of  distribution  lines,   etc. 

FAR  ROCKAWAY,  N.  Y. — The  Queens 
Borough  Gas  &  Electric  Company,  it  is  re- 
ported, contemplates  the  construction  of  a 
power  station  on  Clinton  St.,  to  cost  about 
$90,000. 

GOSHEN,  N.  Y. — Bids  will  be  received 
by       William      Williams,      Commissioner    of 


Water  Supply,  Gas  and  Electricity,  Room 
2318,  Municipal  Building,  New  York  City, 
until  Dec.  27,  for  furnishing  electric  cur- 
rent for  lamps  and  motors  to  the  Depart- 
ment of  Correction  Buildings,  at  New 
Hampton  Farm.s,  Goshen,  from  Jan.  1  to 
Dec.  31,  1917.  Specifications  may  be  ob- 
tained at  the  above  office. 

NEW  YORK,  N.  Y. — The  Public  Service 
Commission  has  awarded  a  contract  to  the 
H.  C.  Stowe  Construction  Company,  Brook- 
lyn, for  erecting  13  signal  towers  on  the 
new  elevated  structures  which  are  being 
built  to  extend  the  Manhattan  subways  into 
the  Bronx  and  g.ueens  Borough,  at  $110,651. 

NEW  YORK.  xN.  Y. — Bids  will  be  re- 
ceived by  the  Fire  Department,  Department 
of  Water  S.'.ipiily,  Gas  and  Electricity  and 
Park  Board,  at  the  office  of  the  central 
I)urchasing  committee,  Room  1220,  Munic- 
ii  al  Building.  New  York  City,  until  Dec. 
2S,  for  furnishing  batteries  and  spark 
plugs. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  William  Williams,  commissioner 
of  water  sunply,  gas  and  electricity,  Munic- 
il>al  Building,  New  York  City,  until  Dec. 
27  for  furnishing  incandescent  electric 
lam';s  from  Jan.  1,  1917,  to  Dec.  31.  1917. 
Specifications,  etc.,  may  be  obtained  at  the 
above  office. 

NEW  YORK,  N.  Y— Bids  will  be  re- 
ceived by  Burdette  C.  Lewis,  commissioner 
of  correction,  M.unicipal  Building,  New  York 
City,  until  Dec.  29  for  furnishing  labor 
and  material  necessary  for  changing  the 
two-wire  generating  system  at  the  city 
prison.  Centre  Street,  borough  of  Manhat- 
tnn,  to  three-wire  system  complete  with 
balancer  sets.  Plans  and  specifications  may 
be  seen  at  the  above  office. 

NEW  YORK,  N.  Y.— Bids  will  be  received 
by  William  Williams,  commissioner  of  water 
supply,  gas  and  electricity,  Room  2318, 
Municipal  Building,  New  York  City,  until 
Dec.  30  for  furnishing  oinamental  iron 
pedestals,  columns  sleeves,  mast  arms  com- 
plete with  spires,  scrolls,  bolts,  clamps  and 
two-piece  canopies  and  steel  shafts.  Bids 
will  also  be  received  at  the  same  time  and 
place  for  furnishing  prismatic  glass  band 
refractors,  metal  holders  and  canop'es  for 
use  with  incandescent  street-lighting  fix- 
tures. Blank  forms,  specifications,  etc.,  may 
be  obtained  at  the  office  of  the  corpora- 
tion counsel,  Room  2324  Municipal  Build- 
ing. 

NEW  YORK,  N.  Y. — Bids  will  be  re- 
ceived by  the  Department  of  Public  Chari- 
ties, Tenth  Floor.  Municipal  Building,  New 
York  City,  until  Jan.  5,  1917.  for  furnishing 
labor  and  material  as  follows:  (1)  Gen- 
eral construction  work  and  electrical  work 
(excl.usive  of  plumbing,  heating  and  venti- 
lating) ;  (2)  plumbing  and  drainage  work; 
(3)  heating  and  ventilating  work  for  con- 
struction and  completion  of  cottage  dormi- 
tory No.  8  :  cottage  dormitory  No.  9  ;  high 
grade  female  dormitory  No.  23  ;  staff  hou'-'e 
No.  37  ;  infirmary  No.  50,  at  Randall's 
Island.  Blank  forms  and  further  informa- 
tion may  be  obtained  at  the  office  of  Donn 
Barber,  architect,  101  Pnrk  Avenue,  New 
York.  N.  Y.  John  A.  Kingsbury  is  com- 
missioner. 

OSWEGO,  N.  Y. — Plans  for  the  proposed 
hydroelectric  plant  to  be  erected  at  the 
O.swego  River  dam  No.  6,  at  a  cost  of 
ab'^.ut  $C00  000,  have  TTacticnlly  been  com- 
plpted.  The  power  house  will  be  .''lO  ft.  by 
120  ft,  one  story.  John  A.  Bensel,  111 
Broadway,  New  York,  N.  Y.,  is  consulting 
engineer. 

OTTSVILLE.  N.  Y. — Bids  will  be  received 
b.v  William  Williams,  commissioner  of 
wnter  sup"lv,  gas  and  electricity.  Room 
2318,  M.unicipal  Building.  New  York  City, 
until  Dec.  27.  for  furnishing  electric  cur- 
rent for  lamns  and  motors  to  the  buildings 
on  the  grounds  of  the  tuberculosis  sannto- 
rium  of  the  Denartrnf^nt  of  Health  at  Otis- 
villo,  in  the  town  of  Mo.nnt  Hor>e,  from 
.Tan.  1,  1917,  to  Dec.  31,  1917.  Specifica- 
tions, etc.,  may  be  obtained  at  the  above 
office. 

RENNSRELAER.  N.  Y.  —  The  Bayer 
Chemical  Company,  it  is  reported,  has 
awarded  a  contract  for  construction  of 
T^ower  plant,  50  ft.  by  75  ft.,  one  story 
hich.  to  the  Oscawana  Building  Company, 
101   Park  Avenue,  New  York.  N.  Y. 

SONYEA,  N.  Y. — Bids  will  be  received 
by  Percy  L.  Lang,  president  of  board  of 
rnanagers,  Craig  Colony  for  Epileptics. 
Sonyea,  until  Jan.  9,  for  construction,  heat- 


ing, plumbing  and  drainage  and  electric 
work  for  dormitories  2  and  3  at  Craig  Col- 
ony for  Epileptics.  Plans  and  specincations 
may  be  consulted  at  the  Craig  Colony  for 
ii^piieptics,  Sonyea;  at  the  New  lork  oftice 
oi  the  Department  of  Agriculture,  Itoum 
1224,  Wooiwurth  Building,  and  the  Depart- 
ment of  Architect,  Capitol,  Albany.  Lewis 
h\  I'ilcher,  Capitol,  is  state  architect. 

WAltWICK,  N.  V. — Bids  will  be  received 
by  William  Williams,  commissioner  of 
water  supijly,  gas  and  electricity.  Room 
231S,  Municipal  ijuilding.  New  iork,  N.  V., 
until  Dec.  2i,  tor  luriii.>5mng  electric  current 
for  lamps  ana  motors  to  the  board  of 
inebriety  buildings.  Inebriates'  l-'aim,  War- 
wick, N.  \.,  iroin  Jan.  1,  1917,  to  Dec.  31, 
1917.  Sijecifications,  etc.,  may  be  obtained 
at   the  above  oltice. 

DOVER,  PA. — The  Public  Service  Com- 
mission has  approved  ot  plans  .submitted  by 
the  Dover-Ro.-isville  Transit  Company  lo 
operate  a  trackless  trolley  railway  between 
iJover  and  Itossville.  Electricity  to  oi^er- 
ate  these  cars  will  be  received  through 
overliead   wires. 

JENKINTOWN,  PA. — Contract  has  been 
awarded  by  the  Philadelijhia  &  Suburban 
Cias  &  Electric  Company  of  Philadelphia 
for  the  construction  of  a  new  building,  40 
ft.  by   60   ft.,   for   its  local   service. 

MILLERSBURG.  PA.— Steps  have  been 
taken  to  consolidate  the  Juniata  Company 
of  Milllin  ;  the  Newport  (Pa.)  Electric 
Light  Company  and  the  Millersburg  Elec- 
tric Light,  Heat  &  Power  Company,  under 
the  name  ot  the  Juniata  I'uolic  Service 
Comp.xny.  Energy  will  be  supplied  from 
the  power  plant  at  Millersburg  and  a 
twenty-four-hour  service  established  in  all 
the  towns. 

PHILADELPHIA,  PA.— The  contract  for 
the  election  of  an  addition  to  the  build- 
ing of  the  Philadelphia  Electric  Comiiany 
at  Tenth  and  Chestnut  Streets,  has  been 
awarded   to  John   R.   Wiggins  Company. 

ALLENHURST,  N.  J.— Bids  will  be  re- 
ceived by  the  Commissioners  of  Allenhurst 
until  Dec.  26,  for  lurni^^hing  two  two- 
stage,  volute  centriiugal  pump.<,  two  motors 
for  operating  pumps  (65  or  75-hp. ),  hori- 
zontal spla.sn-feed  comi>ressor,  motor  for 
operating  same,  three  transformers,  76-kw., 
single-phase,  2300  volts.  Charles  E.  King 
is   borough   clerk. 

MONTCLAIR,  N.  J.— Bids  will  be  re- 
ceived by  Lambert  L.  Jackson,  secretary 
of  board  of  education,  22  Valley  Road, 
Montclair,  until  Jan.  -2,  1917,  for  altera- 
tions to  the  Watchung  School,  consisting 
of  general  construction,  plumbing,  heating 
and  ventilating,  and  electrical  work.  Sepa- 
rate bids  to  be  submitted  on  each  division 
of  the  work.  Bids  will  also  be  received  at 
the  same  time  and  place  for  alterations  to 
the  Nish,uane  School,  comprising  general 
construction,  plumbing,  heating  and  ven- 
tilating and  electrical  work.  Separate  bids 
to  be  submitted  on  each  division  of  the 
work.  Plans  may  be  obtained  at  the  ollice 
of  Starrett  &  Van  Vleck.  architects.  8  West 
Fortieth  Street,  New  York,  N.  Y.,  upon  de- 
posit of  $10.  Plans  may  be  seen  at  the 
office  of  the  board  of  education,  22  Valley 
Rood,  Montclair. 

BLUEFIELD.  W.  VA. — The  Appalachian 
Power  Company  is  making  extensions  and 
improvements  to  its  system,  including  a 
connection  with  the  generating  and  trans- 
mission system  of  the  Norfolk  &  Western 
Railway  Company. 

CLARKSBURG,  W.  VA.— The  Hartland 
Coal  Company,  owned  by  capitalists  of 
(i;iarksburg  and  New  York.  N.  Y.,  Is  plan- 
ning to  build  a  jiower  plant  on  Mill  (ireek 
in  Clay  County,  to  cost  about  $750,000.  to 
supply  electricity  for  mills  and  mines  on 
the  Elk  River,  between  Charleston  and 
Sutton. 

ROANOKE,  VA.  —  Extensive  improve- 
ments are  contemplated  by  the  Virginian 
Railway  Company  in  Roanoke  and  at 
Sewall's  Point,  which  will  include  an  en- 
tirely new  system  of  handling,  dumping 
and  loading,  increasing  the  capacity  from 
1800  to  5400  tons  per  hour,  additional 
trackage,  new  viaduct,  etc.,  and  additional 
power  supplied  to  the  substation.  Contracts 
have  been  phaced  with  the  Wellman-Se;iver- 
Morgan  Company  at  Cleveland.  Ohio,  for  all 
new  equipment.  The  cost  of  the  proposed 
improvements     is    estimated    at     $3  000. 000. 

W.ASHINGTON,  D.  C. — The  National 
Capitol  Hotel  Company  of  Washington,  has 
.'iwarded  contract  to  Nelson  &  Lewin  of 
Chicago,  111.,  for  construction  of  hotel  at 
Pennsylvania  Avenue,  Fifteenth  and  F 
Streets,  to  cost  about  $1,000,000.  Two  to 
one  overhead  traction  electric  elevators 
will  be  used.  .1.  Ellis  Powell,  Union  Trust 
Building,  Washington,  D.  C,  is  consulting 
engineer.  Carrere  &  Hastings,  Forty-fifth 
.Street  and  Vanderbilt  Aven.ue,  New  York, 
N.  Y.,  are  architects. 


lliYO 


ELECTRICAL    WORLD 


Vol.  68,  No.  26 


North  Central 


DKTROIT.  MICH— Hid.s  will  be  lecelved 
at  till)  oilUf  of  the  secretary  of  the  boiinl 
of  eduiHtioti,  :>()  Uroadway,  Detroit,  until 
Dee.  :;(;  for  const  i-iu't  ion  of  a  Iti-rooni 
school  IniildinR  on  Cardona  and  Hlmlle 
Avenues,  as  foljows :  l<\)r  tlio  entire  work  ; 
also  separate  bids  on  Keneial  mason  work, 
Keneral  carpentei-  work,  lieatinK,  ventilat- 
ing: an<l  plunibiiiK  and  eloitrit'al  wiriuK. 
Specirications  may  be  seen  at  the  ollke  of 
B.  ('.  Wetzel  &  (  'ompany.  architects,  JJlme 
Bank    lUilldInK,    Detroit. 

niCTROlT,  JMICIl.— Hids  will  be  received 
at  the  olllce  of  tlie  secretary  of  board  of 
education,  r)0  Hroadway.  Detroit,  JMich., 
until  Dec.  2t;  for  I'onstruction  of  the  Ken- 
nedy Ili^b  School  buildiiiK,  us  follows: 
Proposals  will  be  received  for  the  entire 
work  ;  separate  bids  will  also  be  received 
for  general  mason  work,  general  carpenter 
work,  heating,  ventilating  and  plumbing  and 
electrical  work.  Specitlcations  maV  be  seen 
at  the  ollice  of  Mildner  &  lOisen,  724  Ham- 
mond Building,  Detroit,  architects.  Charles 
A.  Gadd  is  secretary. 

GRAND  RAE'IDS,  MICH.— The  Cascade 
Electric  Company,  it  is  reported,  has  sub- 
mitted a  proposal  to  the  City  Council 
offering  to  sell  its  entire  rights  and  hold- 
ings on  the  Thornapple  River  to  the  City 
for  $100,000;  build  a  dam  and  erect  a 
transmission  electric   line  to  Grand   Rapids. 

JACKSON,  MICH.— The  Michigan  State 
Telephone  Company  has  made  an  additional 
appropriation  of  $40,000  for  extensions  to 
cable  system  i.n  Jackson  and  also  a  liberal 
appropriation  for  long  distance  lines.  The 
plans  provide  for  two  additional  copper  cir- 
cuits between   Detroit  and   Jackson. 

PORT  HURON,  MICH.— Extensive  im- 
provements are  contemplated  by  the  Grand 
Ti-unk  Railway  Company  at  Port  Huron, 
involving  an  expenditure  of  about  $700,000 
and  which  will  include  a  power  house 
equipped  with  six  150-hp.  boilers  serving 
double  steam  generating  units  of  300  kw 
for  furnishing  electricity  for  lamps  and 
operating  machinery,  which  will  be  motor 
driven,  passenger  shop,  freight  car  shop,  a 
cabinet  shop,  blacksmith  and  machine  shop, 
wood  mill,  dry  lumber  shed  storehouse,  an 
office  building,  transfer  table,  etc. 

ALLIANCE,  OHIO.— The  Stark  Electric 
Railroad  Company,  it  is  reported,  contem- 
plates the  construction  of  an  electric  rail- 
way between  Alliance  and  Marlboro,  a  dis- 
tance of  6  miles,  during  1917. 

CANTON,  OHIO.— The  Central  Power 
Corporation,  formed  by  a  consolidation  of 
the  Canton  Electric  Company,  the  Sunny- 
side  Electric  Company  and  the  Ohio  Light 
&  Power  Company,  contemplates  extensive 
improvements  to  its  plants  and  systems. 

CLEVELAND,  OHIO.— A  permit  has 
been  granted  to  Swift  &  Co.  for  the  erec- 
tion of  a  power  ho.use  at  3243  West  Sixty- 
third  Street. 

CLEVELAND,  OHIO.  —  Subway  ap- 
proaches to  the  new  high  level  bridge  are 
to  be  lighted  by  a  "daylight"  system. 
These  lamps  are  so  arranged  that  it  will 
not  be  necessary  for  cars  in  the  subways 
to  be  lighted. 

,  MONROE,  OHIO.  —  The  Middletown 
(Ohio)  Gas  &  Electric  Company  contem- 
plates extending  a  transmission  line  to 
Monroe  to  supply  electrical  service  here. 

MOUNT  GILEAD,   OHIO— Extensive   Im- 
provements and  extensions  are  contemplated 
to  the  plant  of  the  Hydraulic  Press  Manu 
facturing  Company,   including  n  new  power 
plant,  machine  shop,  etc. 

NEWARK,  OHIO.— Bids  will  be  received 
by  W^.  C.  Christian,  director  of  public  ser- 
Y\'i^r,  °i  t'^®  ^^^y  of  Newark  until  Jan.  3, 
1917,  for  the  purchase  of  the  following 
material :  One  200-hp.  water  tube  boiler, 
three  ret,urn  tube  boilers,  one  Hamilton 
Corliss  engine  and  one  Westinghouse  10-kw 
direct-current  exciter.  Bids  will  be  con- 
sidered upon  any  one  piece  of  the  apparatus 
or  upon  the  whole. 

SPRINGFIELD,  OHIO.— The  Springfield 
Troy  &  Piqua  Railway  Company,  it  is  an- 
nounced, has  been  reorganized  under  the 
name  of  the  Springfield  Terminal  Railway 
&  Power  Company.  Bonds  to  the  amount 
of  $2,')0,000  have  been  sold  to  provide  funds 
to  take  care  of  the  proposed  increase  in 
business.  The  company  has  closed  con- 
tracts for  furnishing  electricity  for  lamps 
and  motors  in  all  the  towns  between 
Springfield  and  Troy  on  the  Springfield  & 
Piqua  Interurban  Railway.  C.  W.  Ander- 
son of  Chicago,  111.,  and  Walter  E.  Bowyer 
of  Troy  are  interested  in  the  new  com- 
pany. John  L.  Bushnell  of  Springfield  re- 
tains  an   interest   in   the   business. 

COVINGTON.  KY,— Plans  have  been  pre- 
pared for  a  large  addition  to  the  plant  of 
the  Kelley-Koett  Company,  maufacturers  of 
X-ray  apparatus,  at  its  plant  at  122  West 
Fourth   Street. 


LAKAYiCTTE,  lNi>.— The  Kort  Wayne  &. 
Northern  Indiana  Traction  Company  is  In 
llu^  market  for  a  12,'>-kw.,  tlwee-ijliase,  2.'i- 
cycle,  220()-volt  generator,  oil  or  gas  en- 
gine and  switchboard  complete.  J.  Abbott 
is   local   supei'inlundeiit. 

MUNCllO,  IND.— The  municipal  electric 
distribution  system  lias  been  sold  to  John 
Slockdaio  of  Anderson  for  $2S,123,  subject 
to  the  approval  of  the  Public  Service  Com- 
mission. 

B1':UVVYN,  ILL.— Bids  will  be  received 
by  the  City  Council  of  the  city  of  Berwyn, 
111.,  until  J;in.  2,  1917,  for  the  installation 
of  a  lire-alarm  system  in  Nortii  Berwyn. 
For  details  see  proposal  columns. 

DIXON,  ILL. — The  Illinois  Northern 
Utilities  Company  coiuemi>latcs  a  large  ex- 
tension to  its  Dixon  plant,  to  cost,  includ- 
ing enuipment,  about  $  J00,000. 

SPR1N(;KIEL1),  ill.— Extensive  im- 
provements, involving  an  expenditure  of 
$700,000,  lor  imi)rovements  to  the  local 
electric-light  i)lant,  street  railway  system 
and  gas  works  are  under  consideration  by 
the   Springfield   Railway  &   Light  Company. 

STREATOR,  ILL. — The  I'ublic  Service 
Company  of  Northern  Illinois  is  planning 
to  install  a  Gertainer  &  Davis  vacuum 
ash-conveyor  at  its  local  i)lant.  The  com- 
pany also  contemplates  the  installation  of 
four  l.'iO-amp.  General  Electric  regulators 
on  its  transmission  line  to  Lacon. 

URBANA,  ILL. — Arrangements  are  being 
made  for  an  extensive  building  program 
at  the  University  of  Illinois,  involving  an 
expenditure  of  $8,000,000.  The  plans  provide 
for  the  erection  of  a  new  agricultural  build- 
ing, to  cost  $2,000,000  ;  engineering  plant, 
at  $2,000,000;  library,  $1,000,000;  museum, 
$1,000,000;  gymnasium  $1,000,000,  and 
other   buildings,    $1,000,000. 

AMHERST,  WIS. — Steps  have  been  taken 
by  the  Amherst  Electric  Company  to  se- 
cure a  franchise  to  supply  electricity  in 
Amherst  Junction,  3  miles  distant.  Ar- 
rangements have  been  made  by  the  county 
board  to  erect  a  private  line,  if  the  fran- 
chise is  granted,  to  supply  energy  to  the 
county  farm. 

PORTAGE,  WIS. — Oflaces  have  been 
opened  in  Portage  by  T.  C.  Rutz,  engineer 
of  the  construction  department  of  Wood- 
mansee  &  Davidson,  consulting  engineers, 
of  Chicago,  ill.,  through  which  ail  con- 
struction work  for  the  Wisconsin  Power, 
Light  &  Heat  Company,  including  the 
building  of  a  new  a,uxiliary  power  plant 
here  and  the  erection  of  107  miles  of  new 
transmission  lines  to  Portage  will  be  done. 
The  new  power  station  in  Portage  will  be 
connected  with  eleven  cities  and  villages 
in  the  immediate  vicinity. 

PRAIRIE  FARM,  WIS. — The  property 
of  the  Prairie  Farm  Electric  Company  is 
reported  to  have  been  purchased  by  the 
G.  E.  Scott  estate.  Improvements  to  the 
plant  are  considered  by  the  new  owner. 

RIVER  FALLS,  WIS.— The  installation 
of  an  ornamental  street-lighting  system  in 
the  spring  is  under  consideration  by  the 
City  Council. 

SUPERIOR,  WIS.— The  Continental 
Truck  Company  has  awarded  a  contract 
for  construction  of  power  house  for  factory 
to  Walter  Carter  of  Superior.  Contacts  for 
equipment,  it  is  understood,  have  not  been 
let.  Dr.  J.  G.  Barnsdale,  618  Tower  Ave- 
nue, is  secretary  of  the  Continental  com- 
pany. 

CANBY,  MINN. — The  Citizens  Light, 
Heat  &  Power  Company  has  been  granted 
a  franchise  to  supply  electricity  in  Clear 
Lake  and  Gary,  S.  D.  The  company  will 
erect  an  electric  transmission  line  to  both 
places.  Emil  W.  Erick  is  general  manager. 
COMFREY,  MINN. — Bids  will  be  received 
by  H.  D.  Reed,  clerk  of  board  of  educa- 
tion, independent  school  district  No.  29, 
of  Brown  and  Cottonwood  Counties,  Com- 
frey,  until  Jan.  15,  1917,  for  construction 
of  a  consolidated  school  building  at  Com- 
frey.  Separate  bids  to  be  submitted  for 
heating  and  ventilating,  plumbing  and  elec- 
tric wiring.  H.  C.  Gerlach,  of  Mankato, 
is  architect. 

TOWER,  MINN. — The  City  Council  is 
considering  the  installation  of  a  125-hp. 
engine  in  the  municipal  electric  light  plant. 
CARROLL,  IOWA. — Bids  will  be  received 
by  the  board  of  education  until  Dec.  28 
for  construction  of  a  school  building,  in- 
cluding hot  water  heating,  electric  wiring 
and  plumbing.  The  cost  of  the  building  is 
estimated  at  $70,000.  C.  A.  Dieman  & 
Company,  Granby  Building,  Cedar  Rapids, 
are  architects. 

DEEP  RIVER,  IOWA.— Plans  are  being 
considered  for  the  installation  of  new 
equipment  in  the  municipal  electric  plant. 

FORT  DODGE,  IOWA.— Bids  will  be  re- 
ceived by  the  board  of  education  until 
Jan.  8,  1917,  for  construction  of  Oleson 
School  building,  including  fan  ventilating 
system,     vacuum     steam     heating,     eletitric 


wiring,  etc.  Max  Nippell,  2  Snell  Building, 
Fort  Dodge,  Is  architect. 

SIIIONANDOAH,  IOWA.— The  proposal  to 
establish  a  niuiiiciital  electric-light  and 
pow<!r  plant  in  .Shenandoah  was  carried  at 
an   election    held    recently. 

TIPTON,  IOWA.-  The  (;ounty  Board  is 
considering  the  installation  of  an  electric- 
light  plant  in  the  new  county  home  build- 
ing. 

JOPLIN,  MO.— The  City  Council  is  con- 
sidering calling  an  el(!ction  to  submit  to 
the  voters  the  ])roposal  to  issue  $175,000 
in  bonds  for  enlarging  the  municipal  elec- 
tric-light plant  and   ice  factory. 

BOWDON,  N.  D. — The  local  electric- 
light  i)lant  is  reported  to  have  recently 
been  destroyed  by  fire,  causing  a  loss  of 
about    $2,500. 

ESMOND,  N.  D. — Preparations  are  being 
made  by  the  Town  Council  for  the  installa- 
tion of  an  electric-lighting  plant  in  Esmond. 

LIDGERWOOD,  N.  D. — The  local  elec- 
tric-light plant,  owned  by  the  Lidgerwood 
Mill  Company,  has  been  purchased  by  A. 
M.  Baker  of  Fargo,  and  others.  The  new 
owners  contemplate  improvements  to  the 
plant. 

McHENRY,  N.  D. — At  an  election  held 
recently  the  proposal  to  issue  bonds  for  the 
installation  of  a  municipal  electric-light 
plant  was  carried. 

MINOT,  N.  D^^Bids  will  be  received  until 
Jan.  8,  1917  (readvertisement)  for  exten- 
sions to  the  ornamental  street-lighting  sys- 
tem.     A.   D.   Hagenstein   is   city   auditor. 

WARWICK,  N.  D. — Plans  have  been 
completed  by  Harry  Johnson,  owner  of  the 
local  garage,  for  the  installation  of  an 
electric-light  plant  in  the  spring  to  supply 
electricity   to   the   town. 

FREMONT,  NEB. — Bids  will  be  received 
at  the  office  of  the  county  clerk  of  Dodge 
County,  Fremont,  until  Jan.  22,  1917,  for 
construction  of  a  court  house  to  be  erected 
in  Fremont.  Separate  bids  to  be  submitted 
on  electrical  work,  heating  and  plumbing. 
Plans  and  specifications  are  on  file  at  the 
office  of  the  A.  H.  Dyer  Company  of  Fre- 
mont,  architects. 

HAVELOCK,  NEB. — The  board  of  educa- 
tion has  awarded  general  contract  for  the 
construction  of  high  school  building  in 
Havelock  to  H.  F.  Jones  of  Cedar  Rapids, 
Iowa,  at  $78,989.  Action  will  soon  be  taken 
on  heating,  electric  wiring  and  plumbing 
contracts.  W.  F.  Gernandt,  Keeline  Build- 
ing, Omaha,  Neb.,  is  architect. 

ODELL,  NEB.- — James  Barry,  owner  of 
the  local  electric-light  plant,  which  was  re- 
cently destroyed  by  fire,  it  is  reported,  will 
rebuild  the  plant  as  soon  as  possible.  The 
town  is  at  present  without  electrical  ser- 
vice. 

HOLTON,  KAN. — Plans  are  being  consid- 
ered for  replacing  one  of  the  generating 
units  in  the  municipal  electric-light  and 
water  plant  with  a  new  150-kw.  unit ;  a 
Skinner   engine   will   probably   be    included. 

LA  CTtOSSE,  KAN. — At  an  election  to  be 
held  Dec.  28  the  proposal  to  issue  $12,500 
in  bonds  for  an  electric-light  plant  and 
$40,000  for  water-works  system  will  be  sub- 
mitted to  the  voters.  W.  B.  Rollins  & 
Company,  Railway  Exchange  Building, 
Kansas  City,  Mo.,  are  engineers. 

MUNT)EN,  KAN. — An  election  will  be 
held  Dec.  28  to  submit  to  the  voters  the 
proposal  to  issue  $20,000  in  bonds  for  the 
installation  of  an  electric-light  plant  and 
water  works  system.  Stevens  &  Stiles, 
Commerce  Building,  Kansas  City,  Mo.,  are 
engineers. 


Southern  States 

CONOVER,  N.  C. — Preparation?,  are  be- 
ing made  for  the  erection  of  a  new  factory 
(200  ft.  by  80  ft.)  for  the  Yount  Cotton 
Mills  of  Newton,  N.  C,  in  Conover.  All 
machinery,  it  is  .understood,  has  been  pur- 
chased except  the  electric  system,  which 
will   include  a   300-kw.   generator. 

GREENVILLE,  N.  C. — At  a  mass  meet- 
ing held  recently  the  citizens  voted  to  in- 
stall an  additional  boiler,  turbine,  con- 
denser, p.u.miis  and  new  filters  at  the  water 
and  light  plant,  and  also  to  extend  the 
water  and  sewer  systems.  H.  L.  Allen  is 
superintendent. 

AUGUSTA,  Ga. — Bids  will  be  received  at 
the  office  of  the  supervising  architect, 
Treasury  Department,  Washington,  D.  C, 
until  .Ian.  11,  1917,  for  a  new  refrigerating 
machine  in  the  United  States  Post  Office, 
and  C'ourt  House  at  Augusta,  Ga.  For  de- 
tails see  proposal  columns. 

MEMPHIS,  TENN. — A  compromi.se  has 
been  effected  between  the  city  officials  and 
the  electric  light  companies  of  Memphis 
whereby  the  proposed  municipal  electric- 
light  plant  will  not  be  built  for  the  present. 
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The  city  reserves  the  right  to  install  a 
municipal  plant  any  time  in  the  future. 
The  $1,500,000  municipal  plant  bonds  have 
been   cancelled. 

HUNTINGTON,  ARK. — A  Utilities  cor- 
poration, of  which  Albert  Manuel  of  Day- 
ton, Ohio,  is  president,  is  reported  to  have 
taken  options  on  the  property  of  the  Coal 
&  Gas  Belt  Electric  Company  of  Hunt- 
ington :  the  Greenwood  (Ark.)  Light  & 
Power  Company  and  the  Booneville  (Ark.) 
Light  &  I'ower  Company.  If  the  deal  goes 
through,  it  is  reported,  that  a  large  plant, 
to  cost  about  $2.50,000.  will  be  erected  at 
Huntington  to  supply  electricity  for  lamps 
and  motors  in  a  number  of  towns  in  the 
coal  belt  of  Sebastian  County  and  in  towns 
from  Mansfield  to  Booneville  and  sur- 
rounding territory.  Raymond  F.  Rice  of 
Lawrence,  Kan.,  is  attorney  for  the  Eman- 
uel corporation. 

INDEPENDENCE,  LA. — Bids  will  be  re- 
ceived by  the  Mayor  and  Board  of  Alder- 
men of  the  town  of  Independence  until 
Jan.  9,  for  construction  of  water  works 
system  and  furnishing  equipment,  including 
crude-oil  engines,  pumps,  steel  tower  and 
tank,  reservoir,  pumping  station,  etc.  Speci- 
fications, etc.,  may  be  obtained  on  applica- 
tion to  Xavier  A.  Kramer,  cons,uJting  engi- 
neer. Magnolia,  Miss.,  or  at  the  office  of 
the  Mayor  of  Independence. 

MOUNTAIN  PARK,  OKLA.— Bonds  to 
the  amount  of  $4. 500  have  been  vot^d  for 
the  installation  of  an  electric-light  niant  in 
Mountain  Park. 

PONCA  CITY,  OKLA.— The  Municipal 
Water  and  Light  Department  will  install 
an  additional  generating  unit  of  about  200 
kw.  capacity  in  the  municipal  electric  plant 
in  the  near  future.  A  high  speed  directly 
connected  unit  is  contemplated.  Philip  R. 
Dunton   is  superintendent. 

ROCKY,  OKLA. — C.  A.  Mayhew.  re- 
cently granted  an  electric-light  franchise 
in  Rocky,  contemplates  the  installation  of 
an  electric  plant,  to  cost  about  $2,000.  The 
equipment  of  plant  will  include  a  l.j-kva. 
generator  and  a  15-hp.  oil  engine. 

ALTO,  TEX. — The  electric  plant  of  the 
Alto  Light  &  Power  Company,  which  was 
recently    destroyed    by    Are    will    be    rebuilt. 

HIGGINS,  TEX. — Bonds  have  been  is- 
sued for  the  installation  of  a  municipal 
electric-light  plant  and  water-works  system. 

NEWCASTLE,  TEX.  —  The  Newcastle 
Light  &  Power  Company,  recently  granted 
a  franchise,  is  planning  to  install  an  elec- 
tric plant,  to  cost  about  $8,000.  The  plans 
provide  for  a  development  of  from  100  to 
125  hp.     J.  A.  Nelson  is  engineer. 

PEARSALL,  TEX. — The  Pearsall  Electric 
Light  Company  is  contemplating  rebuilding 
its   electric   light  system. 

SAN  ANTONIO,  TEX.— The  City  Com- 
mission is  considering  the  installation  of 
an  electric  police  signal  s\stem,  to  cost 
about  $50,000.  The  plans  provide  for  the 
installation    of    about    thirty    stations. 

SHINER,  TEX. — The  City  Council  is  con- 
templating the  installation  of  a  crude  oil 
engine,  dynamo  and  other  equipment  in  the 
municipal   electric-light   plant. 

VICTORIA,  TEX. — Plans  are  being  con- 
sidered by  the  Victoria  Civic  Association 
for  the  installation  of  an  ornamental  light- 
ing system  in  the  public  square. 

■^^ACO,  TEX. — The  City  Commi-ssion  has 
agreed  to  maintain  an  extension  to  the  city 
lighting  system  if  installed  by  the  Young 
Men's  Christian  Association  as  per  plans 
submitted. 


Pacific  States 

ANACORTES,  WASH.  —  Investigations 
are  being  made  by  the  Puget  Sound  Trac- 
tion. Light  &  Power  Company  of  Seattle 
with  a  view  of  extending  its  transmission 
lines  to  Anacortes. 

CLARKSTON,  WASH. — Liggett,  Hichborn 
&  Company,  61  Broadway,  New  York, 
N.  Y.,  have  purchased  the  electric  light, 
power  and  water  properties  of  the  Lewis- 
ton-Clarkston  Improvement  Company,  which 
serves  several  communities  in  Oregon.  A 
new  company  has  been  formed  known  as 
the  Washington-Idaho  Water,  Light  & 
Power  Company. 

NEWPORT,  WASH. — The  Northern 
Idaho  &  Montana  Power  Company  will  soon 
begin  work  on  the  erection  of  an  electric 
high-tension  transmission  line  from  New- 
port to  Dalkeena,  a  distance  of  12  miles. 

NORTH  YAKIMA,  WASH.— Investiga- 
tions will  be  made  by  H.  M.  Gilbert,  presi- 
dent of  the  Tieton  Water  Users'  Associa- 
tion, relative  to  the  construction  of  a  hydro- 
electric plant  on  the  present  Tieton  (i;anal 
and  at  the  McAllister  Meadows.  It  is  esti- 
mated that  100.000-hp.  can  be  developed. 

OLYMPIA,  WASH. — The  American  Dis- 
trict Steam  Company  has  applied  to  the 
City     Council    for    a    franchise    to    supply 


power,    light    and    steam    heat    in    Olympia 
for   a    period   of   50  years. 

RITZVILLE,  WASH.— The  Washington 
Water  Power  Company,  it  is  reported,  will 
rebuild  its  local  system  at  once.  New 
tran.'^formers  will  be  installed  and  the 
street-lighting  system  extended  and  im- 
proved. 

SEATTLE,  WASH.— The  Seattle  &  Rain- 
ier Valley  Railway  Company  contemplates 
the  construction  of  an  electric  railwav  to 
Renton.     The  cost  is  estimated  at  $100)000. 

SEATTLE.  WASH. — Bids  will  be  received 
by  J.  R.  Freeman,  city  purchasing  agent, 
until  Jan.  29,  for  450,000  lamp.*;,  to  be  used 
by  the  lighting  department  during  the  year 
1917.  The  cost  of  the  lamps  is  estimated 
at  $120,000. 

SEATTLE,  WASH.— Plans  and  specifica- 
tions have  been  completed  by  J.  D.  Ross, 
superintendent  of  lighting,  for  a  second  unit 
addition  to  the  municipal  steam  auxiliary 
plant  of  Lake  Union,  which  will  increase 
the  output  from  7500  to  15,000  kw.  The 
cost  is  estimated  at  $350,000.  The  Board 
of  Public  Works  has  been  instructed  to  call 
for  bids  at  once.  Bids  will  be  taken  on 
the  entire  work,  or  the  following  divisions, 
according  to  present  plans:  (1)  Boilers, 
feed  pumps  and  service  pumps;  (2)  steam 
turbo-generator,  reactance  coils,  exciter, 
etc.;  (3)  high  vacuum  condenser  set  air 
and  water  pumps.  Bids,  it  is  stated,  will 
not  be  taken  for  construction  of  power  plant 
until  after  the  machinery  contracts  have 
been  let. 

SEDRO  WOOLLEY,  WASH.— A  petition 
has  Deen  presented  to  the  City  Council  ask- 
mg  loi'  the  installation  of  street  lamps  (pn 
Township,  State,  Talcott  and  Bennett 
Streets. 

KALAMATH  FALLS.  ORE— The  Cali- 
fornia-Oregon Power  Company,  it  is  re- 
ported, will  soon  install  a  new  street-light- 
ing system  in  Klamath  Falls,  to  cost  about 
$10,000. 

KLAMATH  FALLS.  ORE — At  an  elec- 
tion held  recently  the  proposal  to  grant  the 
Keno  (Cal.)  Power  Company  a  50-year 
franchise  to  supply  electricity  throughout 
the  city  was  carried. 

CLAREMONT.  CAL.— Bids  will  be  re- 
ceived by  the  City  Trustees  of  Claremont 
until  Jan.  2.  for  the  installation  of  an  orna- 
mental street-lighting  system  on  First 
Street.      Marbelite    standards    are    specified. 

COLTON,  CAL. — The  Fontana  Power 
Company  of  Cojton  is  reported  to  have  com- 
pleted plans  for  the  construction  of  an 
1800-kw.    hydroelectric    plant. 

LOS  ANGELES.  CAL. — Bids  will  be  re- 
ceived by  H.  J.  Leiande.  county  clerk,  Los 
Angeles,  until  Jan.  2,  for  furnishing  and 
installing  elevator  enclosures  and  cars  for 
passenger  and  freight  elevators  in  the  ser- 
vice building  at  the  County  Hospital. 

RIVERSIDE,  CAL. — The  Southern  Sier- 
ras Power  Company,  it  is  reported,  is  plan- 
ning to  erect  a  high-tension  transmission 
line  from  either  Niland  or  El  Centre,  Im- 
perial County,  to  Hanlon  Heading.  This 
is  part  of  the  power  system  being  built  to 
irrigate  500,000  acres  in  the  Imperial  Val- 
ley by  water  taken  from  the  Colorado  River. 
The  cost  is  estimated  at  $300,000. 

SAN  FRANCISCO.  CAL. — The  Pacific 
Gas  &  Electric  Company  has  announced 
the  completion  of  the  Halsey  hydroelectric 
station  at  Lake  Spaulding  reservoir.  This 
plant  with  the  Wise  plant  nearly  ready  for 
operation  will  add  33,330  hp.  to  the  gener- 
ating capacity  of  the  company.  Work  will 
begin  on  a  fourth  hydroelectric  develop- 
ment of  33,333  hp.  at  Lake  Spaulding  in 
the   spring. 

SANT.V  B.ARBARA,  CAL. — A  petition 
has  been  filed  with  the  City  Council  by  the 
property  owners  along  State  Street  asking 
for  the  installation  of  an  ornamental  light- 
ing system,  using  Marbelite  standards.  The 
work  to  be  done  under  the  Vrooman  Act. 

BRTGHAM,  T-TAH— The  City  Council  is 
considering  calling  an  electiun  to  vote  on 
the  proposal  to  issue  $10  000  in  bonds  for 
rebuilding  the  municipal  electric-light 
plant. 

DOUGLAS,  ARIZ. — Bids  will  be  received 
by  the  city  clerk  of  Douglas,  Ariz.,  until 
Dec.  27  for  complete  installation  of  an  or- 
namental lighting  system,  consisting  of 
approximatelv  1(17  cast-iron  single  lamp 
standards.  23,000  ft.  No.  6  solid  lead- 
covered,  rubber-insulated  cable,  8,000  ft. 
2-in.  conduit,  necessary  foundations,  etc. 
For    details    see    proposal    columns. 

LTBBY.  MONT. — The  International  Power 
&  Construction  Company  has  filed  a  con- 
demnation suit  against  the  Great  Northern 
Railway  (^omjiany  and  David  R.  McGinnis. 
tornake  it  possible  to  build  a  dam  to  de- 
velop the  water  power  of  the  Kootenai 
River  at  Kootenai  Falls,  to  generate  elec- 
tricity. Leo  H.  Faust  and  C.  E.  Lukens 
are   interested    in   the   company. 

COKEVILLE.    WYO. — I.    McNeice    is    re- 


ported to  be  interested  in  the  construction 
of  an  electric  light  plant  on  Pine  Creek. 
PUEBLO,  COL. — The  Arkansas  Valley 
Railway,  Light  &  I'ower  Comi)any  is  plan- 
ning to  extend  its  electric  transmission 
lines   from    P.ueblo    to   Avondale. 


Canada 

COURTENAY,  B.  C. — Steps  have  been 
taken  by  the  City  Council  to  comi>el  the 
Courtenay  Electric  Light,  Heat  &  I'ower 
Company  to  remove  its  pole  lines  from  the 
city. 

VANCOUVER,  B.  C. — Steps  have  been 
taken  by  the  city  of  Vancouver  to  secure 
an  option  of  the  water  rights  on  the  Bridge 
River,  near  Lillooet.  about  150  miles  dis- 
tant. Application  will  be  made  to  the 
Legislature,  at  the  next  session,  for  an 
amendment  to  the  city  charter  to  enable 
the  municipality  to  develop  the  power  and 
to  construct  and  operate  a  municiijal  elec- 
tric  plant. 

VERNON,  B.  C. — The  by-law  authorizing 
extensions  to  the  electric  lighting  system 
has  been  approved  by  the  ratepayers. 

MIDDLETON,  N.  S. — The  erection  of  an 
electric  transmission  line  from  Nictau 
Falls  to  Middleton,  to  cost  about  $37,000, 
has   been   authorized  by   the   ratepayers. 

BRIGDEN.  ONT. — Estimates  are  being 
secured  by  the  Town  Co.uncil  for  the  in- 
stallation of  a  hydroelectric  system. 

EMBRO,  ONT. — Extensions  to  the  hydro- 
electric system  is  under  consideration  by 
the  West  Zorra  Township  Council.  Allen 
Murray  of  Embro  is  clerk. 

OTTAWA,  ONT. — The  City  Council  has 
adoiUed  the  recommendation  of  tht  Board 
of  Control  authorizing  the  Ottawa  Hydro- 
Electric  Power  Commission  to  make  ar- 
rangements for  power  supply  for  the  water 
works  pumps. 

PORT  ARTHUR,  ONT. — The  City  Council 
has  decided  to  submit  a  by-law  to  the  rate- 
payers at  the  January  election  authoriz- 
ing the  Hydro-Electric  Power  Commission 
to  develop  and  transmit  30.000  hp.  of  elec- 
trical energy  for  the  city.  The  power  will 
be  developed  at  Dog  Lake. 

ST.  MARYS.  ONT. — A  hydro-electric 
power  by-law  will  be  submitted  to  the  rate- 
payers on   J;jn,uary    1. 

STRATFORD,  ONT. — The  contract  for 
the  construction  of  a  sub.'-tation  on  York 
Street  has  been  awarded  by  the  Public 
Utilities  Commission  to  Robert  Marson,  378 
Nel-son   Street,   at   $9,695. 

WELLAND,  ONT. — Municipalities  along 
the  Canadian  shore  of  Lake  Erie  between 
Port  Colburne  and  Bridgeburg  and  the 
municipalities  between  Port  Colborne  and 
Welland  along  the  east  side  of  the  Welland 
Canal,  will  vote  on  Jan.  1.  or  at  special 
elections  to  be  held  soon  after,  on  proposi- 
tions guaranteeing  bonds  for  a  publicly 
owned  hydroelectric  radial  railway.  The 
cost  of  the  proposed  railway  is  estimated 
at  $2,208,716.  It  will  be  built  by  the  On- 
tario  Hydro-Electric   Commission. 


Mexico 

TAMPICO,  MEX. — Plans  are  being  con- 
sidered by  the  Texas  Company  of  Houston, 
Tex.,  it  is  repo-ted,  for  the  construction 
of  a  large  electric  power  plant  in  Tampico 
for  the  purpose  of  supplying  energy'  to 
operate  the  oil  pipe  line  pumping  plants  and 
other  machinery  and  equipment  connected 
with  its  own  industry  and  other  concerns. 
The  proposed  electric  transmission  system 
will  extend  to  all  the  oil  fields  in  the  Gulf 
coast    region    of    Mexico. 


Miscellaneous 

VALDEZ,  ALASKA.— The  Prince  Will- 
iam Sound  Water.  Light.  Power  &  Tele- 
phone Company  (a  Seattle  corporation) 
has  purchased  the  property  of  the  Illes  Hy- 
dro-Electric Company  of  Valdez,  at  about 
$100,000.  Both  plants  will  be  operated  by 
the  Prince  William  Company  until  exten- 
sions are  made  that  will  consolidate  the 
plants  at   the  hydroelectric   site   at   Valdez. 

PANAMA. — Bids  will  be  received  at  the 
office  of  the  general  purchasing  officer,  the 
Panama  Canal.  Washington,  D.  C,  until 
Jan.  2  for  furnishing  crane  chain,  water 
gages,  lamps,  grease  cups,  electric  hair 
driers,  ignition  cable,  etc.  Blanks  and  gen- 
eral information  relating  to  this  circular 
(No.  1107)  may  be  obtained  from  the 
above  office  or  the  offices  of  the  assisting 
purchasing  agents,  24  State  Street,  New 
York  City;  614  Whitney-Central  Building, 
New  Orleans,  La.,  and  Fort  Mason,  San 
Francisco,  Cal. 
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14,:il9.         CENTIllKltUAl.l.Y-UUdl'LATlOI)      I'OWKH 

TitANSMissioN  SvH'i'KM  ;  William  Morrlstin, 
Chkam).  111.  Api).  nifd  Sept.  U,  I'JIU. 
liivolviiiK  tlio  use  ol'  (lyiiamo-electrlc 
tlulihos. 

1,J07,70.'>.  OuTLET-Bo.\  ;  William  A.  Bon- 
lull.  New  York,  N.  Y.  App.  tiled  Aug. 
31.    I'.tll.      Koselte. 

1.207,718.  Ki.Kt'Tuic  Switch;  Frederick  J. 
Decker,  Kochester,  N.  Y.  App.  tiled  Juno 
y,  1111;').  Adapted  to  be  used  with  motor 
vehk-les. 

1,207,732.  MoTon-VKHicLE  Control;  Justus 
li.  Kiilz,  Cleveland,  Ohio.  Ai)p.  ttlcd  Jan. 
13,  1U15.  System  of  electric  power  trans- 
mission and  control. 

1,207,730.  Ki.ECTito.MAaNiCTic  DuviCE  ;  Oscar 
K.  Korsberg,  Yonkers,  N.  Y.  App.  liled 
Ma'y  2.  1U14.  I'lui'ality  of  magnets  and 
armatures. 

1,207,711.  Asynchronous  Motor;  Rudolf 
Goldsihmidt,  Daimstadt,  Germany.  App. 
tiled  May  21,  i912.  Three-phase  or  in- 
duction motor  having  an  armature  which 
is   provided   with   a   single-phase   winding. 

t.207,71t>.  Ei.iiCTKic  Lantern  ;  I'aul  Gruner, 
IMnckneyville,  ill.  App.  tiled  June  3,  1016. 
Hand   lantern. 

l,2()7,7r)3.  Igniter  for  Gas  Engines;  Al- 
bert K.  Herrick,  New  Fork,  N.  C.  App. 
liled  Feb.  4,  1915.  Timing  and  circuit- 
breaking  device. 

1,207,754.  Adjustable-Co.ntact  Thermome- 
ter ;  Alfred  Theodore  Hespe,  Weehawken, 
N.  J.  App.  filed  Sept.  2.  1914.  Adjusted 
over   the   entire   scale. 

1,207,812.  Circuit-Controller;  Thomas 
George  Stiles,  Arlington,  N.  J.  App  hied 
Aug.  13,  1913.  Especially  draw-bridge 
cirmit-controllers  of  the  sliding  or  p.ug- 
cont.ict  type. 

1,207,8^1.  Starter  for  Internal-Combus- 
tion Engines  ;  George  R.  Wadswoith, 
Cleveland,  Ohio.  App.  filed  Nov.  S,  1911. 
Especially  engines  employed  in  motor 
vehicles. 

1,207,823.  Annunciator;  John  F.  Webster, 
Lineboro,  Md.  App.  filed  June  6,  1916. 
For  party-line  telephone  systems. 

1,207,836.  Connecting  System  for  Tele- 
PHO.NE  Stations  ;  Leon  D.  Barrows,  New 
Pork,  N.  Y.  App.  filed  Dec.  20,  1915. 
Improvements. 

1,207,838.  Non-Interference  Signal-Box  ; 
Clarence  E.  Beach  and  Lee  J.  Voorhees, 
Binghamton,  N.  Y.  App.  filed  Feb.  23, 
1915.  Arranged  both  to  control  the  ef- 
fectiveness of  the  signaling  contacts  and 
to  control  the  running  of  the  signaling 
train. 

1.207.861.  Elevator-Brake;  William  H. 
Chapman,  Portland,  Me.  App.  filed  March 
10,  1915.  Relates  to  elevators  which  are 
driven  by  polyphase  alternating-current 
motors. 

1.207.862.  Process  and  Apparatus  for 
Neutralizing  Static  Electricity  ;  Wil- 
liam H.  Chapman,  Portland,  Me.  App. 
filed  April  22,  1916.  For  use  on  paper, 
cloth   or  other   materia,!. 

1,207,876.  Electrical  Attachment;  Harry 
Garden  Daspard,  Syracuse,  N.  Y.  App. 
filed  April  24,  1915.  Applied  to  ironing 
boards. 

1,207,886.  Metallic-Filament  Lamp;  Karl 
Farkas,  New  Y'ork,  N.  Y.  App.  filed  Nov. 
18,   1915.      Electric  reflector  lamp. 

1,207,912.  Carbon-Brush  Connection; 
Raymond  F.  Hausen,  Pittsburgh,  Pa. 
App.  filed  April  14,  1915.  Means  for  at- 
taching electrical  conductors  to  such 
brushes. 

1,207,915.  Timing  Mechanism  for  Elec- 
tric Welding;  John  Allen  Heany,  New 
York,  N.  Y.  App.  filed  Sept.  20,  1916. 
Period  of  current  flow  to  the  electrodes 
may  be  accurately  regulated  and  varied. 

1,207,919.  Liquid-Level  Indicator;  Charles 
H.  Holway,  La  Crosse,  Wis.  App.  filed 
Feb.  4,  1915.  Fuel  reservoirs  of  motor 
vehicles. 

1.207.922.  Battery-Economizer;  Arthur  L. 
Jenks,  Minneapolis,  Minn.  App.  filed  Jan. 
10,  1916.  For  telegraph,  telephone  and 
electrical   signal  stations. 

1.207.923.  Motor-Starter  ;  Clay  Jewell, 
Baltmore,  Md.  App.  filed  March  1,  1913. 
Automatic  circuit  closer  and  starter  for 
direct-current  motors. 

1,207,944.  Vehicle  Direction-Indicator; 
William  E.  Lemp  and  Edward  Keyland 
McQuillen,  Mobile,  Ala.  App.  filed  Feb. 
28,   1916.     Headlight  type. 

1,207.950.  Rain-Signal;  Hugh  Alvin  Lon- 
gino,  La  Grange,  Ky.  App.  filed  Oct.  20, 
1915.  Sound  an  alarm  at  the  beginning 
of   a   rain   storm. 

1,207,956.  Casing  for  Electric  Switches; 
James  F.  McElroy,  Albany,  N.  Y.  App. 
filed  Aug.   29,  1911.     Push-button  tvpe. 


Record  of 

Electrical 

Patents 

Notes  on  United  States  Patents  issued 
on  Dec.  12,  19 IG. 


1.207.957.  Thermostat;  James  F.  McElroy, 
Albany,  N.  Y.  App.  filed  Oct.  21,  1911. 
To  be  immune  or  neutral  to  abnormal 
vibrations  in  either  a  vertical  or  hori- 
zontal  direction. 

1.207.958.  Attachment  for  Electrical 
Conduits  ;  Adnah  McMutrie,  New  York, 
N.  Y.  App.  filed  April  1,  1915.  For  se- 
curing the  end  of  a  pipe  or  sheath  for 
electrical  conductors  to  an  outlet  box. 

1.207.959.  Pipe-Coupling;  Adnah  McMutrie, 
New  York,  N.  Y.  App.  filed  April  1,  1915. 
Improvements. 

1,208,004.  Fuse  ;  Harry  L.  Reed,  Dorches- 
ter, Mass.  App.  filed  Dec.  17,  1915.  In- 
closed or  cartridge  fuses. 

1,208,007.  Burgi.ar-Alarm  ;  Orville  K. 
Reynolds,  Muskogee,  Okla.  App.  filed 
Feb.   15,   1916.      For  use   in  banks. 

1,208.026.  Telemetric  System  ;  Arthur  J. 
Smith,  Bath,  Me.  App  filed  June  3,  1912. 
]''or  determining  depths  of  one  or  more 
bodies  of  liquid  located  at  a  distance  from 
the  point  where  the  reading  or  indica- 
tions of  such  depths  are  to  be  made. 


No.    1,208,540. — Lamp 

1,208,034.  Ignition  System  ;  Leo  Andrew 
Snyder,  Haileyville,  Okla.  App.  filed 
May  8,  1915.  Adapted  for  use  in  gas, 
gasoline,  kerosene  or  other  liquid  fuel- 
heating:  or   lighting  apparatus. 

1,208,044.  Time-Limit  Device  for  Charg- 
ing Storage  Batteries  ;  Nathan  H.  Suren, 
Needham,  Mass.  App.  filed  July  22,  1910. 
Improvement. 

1.208.047.  Telegraph-Transmitter;  Charles 
G.  Taylor;  Los  Angeles,  Cal.  App.  filed 
May  4,  1914.  Provides  a  cheap,  simple, 
compact,    portable,    light   apparatus. 

1.208.048.  Trollet-Switch  ;  James  C. 
Thompson,  Lemoyne,  Pa.  App.  filed  Feb. 
25,  1915.     New  and  useful  improvements. 

1,208,056.  High-Tension        Rectifying- 

S  witch;  Harry  F.  Waite,  Whitestone 
Landing,  N.  Y.  App.  filed  April  24,  1916. 
Rotating  parts  reduced  to  a  minimum. 

1,208.074.  Electrical  Connecting  Device; 
Frederick  G.  Allen,  Erie,  Pa.  App.  filed 
Nov.   3,   1915.      Plug  and  socket  type. 

1.208.095.  Oil-Switch  ;  Charles  A.  Clark, 
New  York,  N.  Y.  App.  filed  Sept.  8,  1915. 
Contact-carrying  means  that  can  move 
only   in   one   direction. 

1.208.096.  Sounder;  Frederick  W.  Cole, 
Newton  Highlands,  Mass.  App.  filed  Nov. 
6,    1915.      For   use   in    signal-bo.xes   where 

,  the  sounding  occurs  upon  the  retractile 
movements  of  the  armature  of  the 
sounder-magnet. 
1,208,128.  X-Ray  Tube;  Charle.s  A.  Fried- 
rich,  New  York,  N.  Y.  App.  filed  Jan.  28, 
1914.  Method  of  thoroughly  exhausting 
lai-ge  .-imounts  of  metal  in  such  tubes. 


1,208,129.  Alarm  for  Knobs;  Edward  J. 
Fuller,  New  York,  N.  Y.  App.  filed  March 
2,    1915.      Electrically    operated. 

1.208.142.  Electric  Heater  for  Bon-Bon 
Kettles  ;  William  S.  Hadaway,  Jr.,  New 
Rodulle,  N.  Y.  App.  filed  Sept.  26,  1913. 
Comprise  a  plurality  of  heaters  of  dif- 
ferent types. 

1.208.143.  Electric  Heating  and  Lighting 
Apparatus;  William  S.  Hadaway,  Jr., 
New  Kochelle,  N.  Y.  App.  filed  Sept.  26, 
1913.  Fi.\ture  having  both  lighting  and 
healing  elements. 

1.208.146.  Maximum-Indicator  for  Meters  ; 
Chester  1.  Hall,  Chicago,  111.  App.  liled 
Nov.  29,  1911.  For  use  in  connection 
with  instruments  employed  to  measure  the 
oi)eiation  of  meteis  in  connection  with 
which   the    indicator   may    be   u.sed. 

1.208.147.  Clock  Construction  ;  Chester  .1 
Hall,  Chicago,  111.  App.  filed  Nov.  22, 
1912.  Moving  parts  are  driven  by  a 
weight  so  arranged  that  it  is  raised  con- 
tinuously as  it  drips  so  that  the  driving 
and  winding  operations  progress  simul- 
taneously  and   continuously. 

1.208,151.  Switchboard;  John  P.  Hayes, 
Pittsburgh,  Pa.  App.  filed  Sept.  8,  1914. 
Improvements   in   electric   switches. 

1,208,183.  Motor-Winding;  Emil  Mattman, 
Wilkinsburg,  Pa.  App.  filed  Feb.  17,  1913. 
Structure  that  shall  be  adapted  for  use 
as  an  alternating-current  generator  or  as 
a  synchronous  motor. 

1.208.187.  Apparatus  for  Generating 
High-Frequency  Electrical  Oscilla- 
tions ;  Frederick  Hoyer  Millener,  Um.iha, 
Neb.  App.  filed  April  10,  1911.  Wireless 
or  ethereal  transmission  of  energy. 

1.208.188.  Post-Type  Arc-Lamp;  Freder- 
ick H.  Miller,  Wilkinsburg,  Pa.  App.  filed 
Nov.    28,   1913.      Weather-proof. 

1,208,205.  Combined  Fire-Alarm  and 
Watchman's  Signal-T  ransmittkr; 
Charles  E.  Potter,  St.  Louis,  Mo.  App. 
filed  Oct.  20,  1915.  By  the  manipulation 
of  a  key  send  to  a  central  station  or  re- 
ceiving office  a  signal. 

1,208,213.  Electric  Cooker;  Walter  Rich- 
mond, Memphis,  Tenn.  App.  filed  Oct. 
24,  1911.  Moisture  arising  from  articles 
being  baked  may  be  removed  without 
subjecting  the  oven  to  a  chill  or  exposure. 

1,208,217.  Spring  Fastening  Device;  John 
Schade,  Jr.,  New  York,  N.  Y.  App.  filed 
Dec.  13,  1906.  For  the  terminals  of  elec- 
trical   conductors. 

1,208,226.  Control  System  ;  Norman  W. 
Storer,  Pittsburgh,  Pa.  App.  filed  Sept. 
8,  1914.  High-voltage,  direct-current  con- 
trol systems  for  railway  motors. 

1.208.228.  Temperature-Indicator;  Nathan 
H.  Suren,  Needham,  Mass.  App.  filed 
Jan.  28,  1915.  Predetermined  signals  are 
operated  at  certain  arbitrary  changes  of 
temperature  in  places  to  be  protected. 

1.208.229.  Electric  Signal  System  ;  Na- 
than H.  Suren,  Needham,  Mass.  App. 
filed  Feb.  13,  1915.  The  signals  being 
based  upon  the  use  of  a  number  of  digits 
in  each  of  a  plurality  of  denominations 
to  make  up  a  composite  signal. 

1,208,238.  Appararus  for  Neutralizing 
Static  Charges  ;  Harry  C.  Tooker  and 
Barton  S.  Hallenbeck,  Yonkers,  N.  Y. 
App.  filed  March  24.  1914.  Applicable  to 
printing  presses. 

1,208,296.  Repeater;  John  J.  Comer,  Chi- 
cago, 111.  App.  filed  March  25,  1911. 
Microphone  is  operated  by  an  electro- 
magnet. 

1,208,302.  Vehlcle  Signaling  Device;  Rob- 
ert F.  Duryea,  San  Francisco,  Cal. 
App.  filed  Dec.  29,  1915.  Stationary  outer 
and  a  concentric,  turnable  inner  cylinder. 

1,208,304.  Dead-Beat  Recording  Instru- 
ment ;  John  w;  Esterline,  Indianapolis, 
Ind.  App.  filed  Jan.  31,  1916.  Record 
produced  will  be  clear  and  accurate. 

1,208,386.  Automatic  Current-Reversing 
Mechanism  ;  Henry  K.  Sandell,  Chicago, 
111.  App.  filed  May  1,  1914.  Designed 
for   constantly   transforming   the   current. 

1,208,393.  Wall-Case;  Ezra  E.  Emart, 
Hartford,  Conn.  App.  filed  Oct.  14,  1915. 
Sectional  wall-cases. 

1,208,474.  X-Ray  Screening  Apparatus  ; 
Eugene  W.  Caldwell.  New  York,  N.  Y. 
App.  filed  Oct.  12,  1915.  Cellular  screen 
mounted  between  and  preferably  close  to 
the   subject   and    the   plate. 

1,208,540.  Lamp;  Francisco  Laurent 
Godinez,  Jersey  City,  N.  J.  App.  filed 
April  6,  1916.  To  provide  a  lamp  with  a 
system  for  furnishing  a  restricted  area 
with  diffused  light  for  combined  direct 
and   indirect  illumination. 

1,208,597.  Inclosed-Arc  Device  and 
Method  of  Operating  the  Same  :  George 
M.  J.  Mackav,  Schenectadv.  N.  Y.  App. 
filed  Oct.  30,  1915.  Having  a  cathode 
consisting    nf    highly    refractory    material. 
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Turn  of  the  Year 

THE  passing  of  the  trying  year  19]  6  arouses  con- 
flicting feelings.  Never  has  the  electrical  indus- 
try been  so  prosperous  outwardly,  never  have  conditions 
of  operation  been  so  difficult.  Business  in  plenty,  but 
the  means  to  do  it  all  inadequate.  Orders  in  floods,  but 
raw  materials  scarce  and  labor  independent  or  tyran- 
nical. Volume  of  gross  business  in  every  department 
of  electrical  activity  is  at  the  high  tide  as  the  year 
closes,  but  the  problem  of  deciding  upon  future  policies 
was  never  more  difficult.  The  manufacturer,  who  be- 
gins the  work  which  the  distributers  complete,  faces 
the  possibilities  of  radical  revision  in  raw  material 
prices.  Yet  even  if  he  is  convinced  that  declining  de- 
mand will  cause  lower  prices  his  output  is  sold  far 
ahead  and  he  cannot  afford  not  to  protect  himself  with 
reasonable  supplies  of  those  materials  which  he  knows 
will  be  required.  The  largest  distributing  interest,  the 
central  station,  is  operating  at  or  near  capacity  and  a 
breathing  spell  would  give  the  needed  opportunity  for 
new  construction  work,  some  of  which  has  been  post- 
poned by  unsatisfactory  conditions  affecting  building 
and  labor.  Normally  the  electrical  industry  is  one  of 
steady  growth,  it  is  not  a  "prince  or  pauper"  industry, 
and  it  has  abiding  confidence  in  the  strength  of  the 
future. 

Efficient  Steam  Station  Design 

ECONOMIC  features  of  interest  to  the  designer  are 
outlined  in  an  article  of  this  issue  which  discusses 
the  layout  of  the  new  steam  station  of  the  Ohio  State 
Power  Company  recently  completed  at  Fremont,  Ohio. 
This  station  will  help  out  an  adjoining  hydroelectric 
plant  on  the  Sandusky  River,  which  has  been  a  victim 
of  hydraulic  errors  in  judgment,  such  as  sometimes 
happen,  by  which  it  failed  to  deliver  the  minimum  power 
for  which  contracts  had  been  made.  Lack  of  sufficient 
data  as  to  variations  of  flow  or  hard  luck  in  the  way  of 
exceptionally  dry  seasons  produce  this  unhappy  result 
now  and  then  and  the  remedy  was  wisely  sought  in  the 
present  steam  station.  The  layout  deserves  attention, 
for  it  is  unusually  compact  and  built  on  the  unit  system 
so  that  each  24  ft.  in  length  gives  a  unit  complete  with 
all  its  auxiliaries  and  its  boiler  plant.  Everything  is 
simply  arranged  on  a  single  level  with  accessibility  in 
mind  and  only  the  high-tension  oil  switches  and  similar 
apparatus  are  carried  above  the  immediate  floor  level. 
Each  turbine  is  supplied  by  a  pair  of  boilers,  whose 
stacks  are  of  reinforced  concrete  mounted  on  .steel  sup- 
ports directly  above  the  boilers  giving  a  short  and 
straight  path  for  the  flue  passes  without  sacrificing 
space  in  the  boiler  room.     In  point  of  fact  this  particu- 


lar arrangement  proved  to  be  cheaper  both  in  first  cost 
and  operating  expense  than  the  more  usual  layout.  The 
boilers  which  are  built  for  250  lb.  pressure  and  125  deg. 
superheat,  are  fed  by  automatic  stokers  themselves  sup- 
plied Ijy  a  monorail  coal  handling  plant.  In  the  turbine 
room  all  the  auxiliaries  are  stowed  away  in  the  space 
under  each  unit.  The  electrical  part  of  each  turbo  gen- 
erator is  of  the  customary  three-phase,  60-cycle  form 
arranged  as  a  4000-volt,  four-wire,  system  with 
grounded  neutral,  a  very  convenient  arrangement  for 
the  distributing  voltage.  The  .switchboard  like  the 
plant  in  general  is  provided  with  a  section  for  each 
unit  and  the  buses  are  of  copper  tubing,  with  spacers 
every  4  ft.  to  prevent  distortion  in  case  of  short-cir- 
cuits. Advantage  is  taken  of  the  four-wire  connection 
to  use  the  4000-volt  distribution  for  the  neighboring 
system  and  incidentally  there  is  a  .^tep-up  system  for 
supplying  power  to  neighboring  distribution  covering 
longer  distances.  A  plant  of  this  kind  is  simple  both 
in  construction  and  operation  and  is  a  capital  example 
of  the  unit  plan  of  design  so  convenient  both  in  work- 
ing a  station  and  providing  for  its  extension  when 
necessarv. 


Brooklyn  Rate  Decision  Modified 

IT  costs  something  to  compromise,  but  if  the  cost 
amounts  to  less  than  the  expense  of  contest  the  net 
result  is  gain.  Evidently  this  thought  was  in  the 
mind  of  the  New  York  Public  Service  Commission  of 
the  First  District  when  it  compromised  the  rate  case 
of  the  Edison  Electric  Illuminating  Company  of 
Brooklyn.  The  modified  rate  .schedule  which  the  com- 
pany has  promptly  agreed  to  put  in  force  represents  a 
substantial  modification  from  the  terms  of  the  first 
order.  Behind  this  settlement  is  a  strong  array  of 
logical  reasons  to  justify  it.  There  is  a  lesson  for  both 
regulating  bodies  and  public  utilities  in  the  fact  that 
in  taking  this  action  the  commission  directs  attention 
to  important  considerations  which  just  now  affect  cen- 
tral stations  so  seriously.  These  are,  in  brief,  in- 
creases in  costs  of  every  character,  the  uncertainties 
produced  by  war  and,  in  addition  in  the  case  of  the 
Brooklyn  company,  reduced  rates  for  city  lighting.  The 
."Structure  of  conditions  upon  which  the  commission 
based  its  original  decision  disappears  under  the  stress 
of  an  unprecedented  situation.  Results  are  not  the 
same  in  normal  peace  times  and  in  a  period  of  world- 
wide conflict,  hence  the  treatment  of  the  question  of 
rates  cannot  be  expected  to  be  the  same.  The  commis- 
sion wisely  decided  to  recognize  the  growth  of  new  and 
far-reaching  influences,  unforeseen  when  its  case  was 
started. 
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Our  Turn  to  Be  Regulated 

PUBLISHERS  of  national  periodicals  have  lately  felt 
the  hand  of  federal  regulation.  We  have  had  occa- 
sion before  this  to  call  attention  to  what  we  believed 
was  the  shortsightedness  of  regulatory  bodies  with  re- 
lation to  the  activities  of  the  central  station,  the  man- 
ufacturing and  the  trade  branches  of  our  industry. 
The  Electrical  World  has  also  had  opinions  of  its 
own  when  the  work  of  such  bodies  seemed  fair  and  just. 
A  rider  on  the  post-office  appropriation  bill,  known  as 
the  Randall  rider,  now  puts  the  Electrical  World  in 
the  position  of  its  readers  and  gives  them  the  oppor- 
tunity to  judge  in  their  turn  of  the  fairness  of  a  law 
restricting  the  work  of  our  journal. 

Briefly,  a  rider  has  been  drafted  dividing  the  United 
States  into  zones.  Instead  of  postage  on  publications 
of  national  circulation  being  1  cent  per  pound,  it  would 
be,  should  this  measure  be  enacted  into  law,  1  cent 
per  pound  up  to  300  miles ;  2  cents  for  300  to  600  miles ; 
3  cents  for  600  to  1000  miles;  4  cents  for  1000  to  1400 
miles;  5  cents  for  1400  to  1800  miles,  and  6  cents  over 
1800  miles. 

This  increase  in  postal  rates  obviously  burdens  the 
publisher  immediately.  Just  as  obviously,  however,  he 
must  pass  the  increased  cost  sooner  or  later  along  to 
the  reader,  and  in  fairness  he  must  add  to  his  sub- 
scription rate  the  added  cost  of  transportation  in  pro- 
portion to  the  added  cost  of  the  zone  system. 

The  final  result  of  the  bill,  in  other  words,  affects 
the  reader  more  than  the  publisher,  and  the  proposed 
idea,  striking  as  it  does  at  the  periodicals  of  national 
circulation,  we  oppose  on  broader  grounds  than  first  or 
second  costs  to  us.  If  there  ever  was  a  time  when  this 
country  needed  national  unifying  influences  it  is  here 
now.  Our  publication  stands  or  falls  on  its  educa- 
tional value  and  its  actual  performance  of  a  service  to 
our  readers,  linking  together  the  activities  of  the  in- 
dustry from  Maine  to  California.  We  want  to  continue 
to  render  that  service  to  our  readers  at  the  lowest  cost 
to  them.  In  common  with  other  industries  our  costs 
have  advanced.  We  have  met  these  extra  costs  just  as 
our  readers  have  met  theirs  in  many  cases  by  increased 
organization  effort. 

The  national  publications,  next  to  the  schools  and 
colleges,  are  the  greatest  educational  force  in  this  coun- 
try. The  Randall  rider,  if  passed,  will  interfere  seri- 
ously with  the  widest  distribution  of  intimate  tech- 
nical and  business  information  in  all  lines.  It  seems 
unfortunate,  to  quote  but  one  example,  that  while  the 
Federal  Trade  Commission  urges  a  better  understand- 
ing of  business  through  the  mediums  of  the  trade  and 
technical  press,  that  the  post-office  branch  of  the  gov- 
ernment proposes  to  handicap  the  very  work  of  govern- 
ment. It  seems  unfortunate  that  the  work  of  other 
constructive  departments  like  the  Bureau  of  Agricul- 
ture and  the  Department  of  Commerce  should  each  be 
attempting  to  carry  out  a  broad  plan  of  national  educa- 
tion almost  unaided  except  for  the  business  press,  while 
another  branch  of  the  government  puts  a  brake  on  the 
strongest  influence  in  the  national  training  of  our  in- 
dustries. 


If  you  as  a  reader  believe  in  extending  the  service 
of  this  journal  and  of  other  journals  which  seriously 
feel  their  responsibilities  as  mediums  for  the  expres- 
sion of  thought  and  opinion  in  their  respective  indus- 
tries, we  urge  that  you  write  to  your  congressman  and 
express  your  disapproval  of  the  ill-considered  Randall 
rider. 


The  Handwriting  on  the  Wall 

A  FEW  weeks  ago  the  State  Public  Utilities  Com- 
mission of  Illinois  handed  down  its  decision  in  the 
case  of  the  Lincoln  Water  &  Light  Company.  In  dis- 
allowing an  increase  in  the  modest  yearly  fee  paid  the 
holding  company  the  commission  had  occasion  to  say 
something  on  holding  companies  in  general,  and  in  par- 
ticular on  the  one  involved  in  the  case  at  bar.  It  would 
not  deny  compensation  to  a  holding  company  for  ser- 
vices actually  rendered  in  the  interests  of  the  com- 
munity; but,  it  said,  "it  is  nevertheless  a  fundamental 
fact  that  the  organization  of  the  holding  company  is 
primarily  for  the  protection  of  the  financial  interests  in- 
volved— to  render  more  secure  the  holding  company's 
investments,  to  enhance  the  earnings  of  the  subsidiaries 
for  the  benefit  of  the  holding  company,  and  to  investi- 
gate and  report  upon,  not  only  the  existing  subsidiaries, 
but  also  contemplated  new  subsidiaries,  all  for  the  ulti- 
mate benefit  of  the  holding  company.  The  public  of  a 
city  served  by  a  subsidiary  is  not  particularly  bene- 
fited, either  directly  or  indirectly,  by  several  of  the  hold- 
ing company's  expenditures,  and,  in  general,  there  can 
be  no  logical  reason  for  apportioning  all  of  a  typical 
holding  company's  expenses  among  the  constituents." 
These  are  not  weasel  words.  The  commission  was  of 
the  opinion  that  the  managerial  and  office  salaries, 
coupled  with  the  allowance  to  the  holding  company, 
would  ordinarily  be  quite  adequate  to  provide  for  an  ex- 
cellent and  full  local  organization  in  Lincoln  were  the 
company  severed  from  its  parent.  While  the  $2,000  fea 
paid  to  the  holding  company  was  regarded  as  compensa- 
tion for  operating  services  only,  the  commission  said  it 
was  quite  fair  and  adequate,  particularly  in  view  of  the 
record,  which  disclosed  that  the  company's  operation 
and  management  are  not  so  superior  to  the  average  run 
of  isolated  independent  utilities  as  to  warrant  large 
service  fees  to  the  holding  company. 

Now  comes  the  Board  of  Gas  &  Electric  Light  Com- 
missioners of  the  Commonwealth  of,  Massachusetts,  sea- 
soned and  conservative  in  all  its  actions  and  forthwith 
orders  that  hereafter  no  company  under  its  super- 
vision shall  enter  into  contracts  and  relationships  with 
engineering,  construction  and  managerial  organizations 
and  corporations  save  under  exceptional  circumstances 
and  these  to  be  determined  by  the  commission.  This 
order  raises  the  question  whether  syndicated  absentee 
landlordism  is  better  than  home  rule  for  public  utili- 
ties. It  is  designed  to  prevent  profits  on  management, 
engineering  and  purchase  of  supplies  through  contracts 
negotiated  by  the  same  interests  sitting  at  both  sides 
of  the  table  at  the  expense  of  the  consumer.  Surely  the 
Massachusetts  commission  must  have  had  great  provo- 
cation to  issue  such  an  edict.    The  organizations  or  cor- 
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porations  against  whom  it  is  directed  have  evidently  left 
undone  the  things  which  they  ought  to  have  done  and 
done  the  things  which  they  ought  not  to  have  done,  so 
that  there  is  no  health  in  them.  Without  withholding 
regular  dividends  to  stockholders  they  have  thrived  on 
extra  benefits  from  administrative  and  related  services. 
Where  such  profits  are  made  by  the  managing  interests 
the  operating  cost  is  often  excessive.  It  is  not  to  be  in- 
ferred that  all  companies  engaged  in  this  class  of  work 
are  guilty  of  the  practices  complained  of;  but  evidently 
the  general  situation  was  such  as  to  cause  the  commis- 
sion to  view  it  with  concern.  While  its  order  attacks  in- 
growing managerial  profits  it  leaves  the  door  open  for 
companies  to  demonstrate  the  desirability  of  centralized 
management  in  specific  cases.  It  is  good,  however,  that 
the  issue  has  been  raised.  The  system  which  has  in  re- 
cent years  grown  up  in  the  management  and  operation 
of  utilities  is  capable  of  much  good  and  not  a  little 
evil.  If  practice  has  shown  that  the  bad  features  pre- 
dominate, then  the  sooner  it  is  wiped  out  the  better  it 
will  be  for  the  industry. 

The  actual,  physical  connection  of  a  number  of  con- 
tiguous properties  into  one  and  their  operation  as  a 
single  system,  if  properly  and  eflflciently  done,  benefits 
the  company  and  the  public  alike.  This  no  one  will 
deny.  But  a  union  of  non-continuous  properties  un- 
der a  single  management  not  absolutely  and  directly 
responsible  to  any  one  local  public  is  often  of  dubious 
advantage  save  to  the  bankers.  The  findings  of  the 
Illinois  and  Massachusetts  commissions  are  merely 
corroborative  of  a  condition  which  has  been  known  to 
exist  for  some  time  in  the  general  utility  field.  In- 
vestigation will  show  that  those  syndicated  railway,  gas 
and  electric  properties  which  are  continuously  in  hot 
water  with  the  public  they  serve,  which  do  not  give 
the  service  they  should,  and  which  are  in  more  or  less 
of  a  crippled  condition  are  for  the  most  part  in  the 
hands  of  financiers  rather  than  operators.  In  the  elec- 
tric utility  field  the  most  successful  companies  are 
those  locally  managed,  whose  guiding  spirits  are  local 
men  who  know  the  local  situation  and  take  pride  in 
making  their  institution  an  honor  rather  than  a  by- 
word to  the  community.  Practice  and  experience  have 
shown  the  futility  of  rubber  stamps  as  managers.  The 
indications  are  that  the  axe  is  gradually  being  applied 
to  the  root  of  the  syndicate  trees ;  every  tree  therefore 
which  does  not  bring  forth  good  fruit  will  be  hewn 
down  and  cast  into  the  fire. 


The  Fine  Art  of  Applying  Electric  Power 

IN  an  early  issue  of  this  year  the  main  features  of  the 
carefully  worked  out  motor  installations  in  the  new 
Chicago  plant  of  the  Crane  company  were  outlined. 
The  further  details  of  this  important  installation  which 
appear  in  this  number  show  the  degree  to  which  auto- 
matic operation  has  been  carried  in  a  distribution  sys- 
tem that  covers  more  than  forty-five  acres,  furnishes 
power  to  10,000  hp.  in  motors  and  is  supervised  by  a 
force  of  only  six  men.  Such  a  result  can  only  be  reached 
by  a  very  far-seeing  gra.sp  of  the  manufacturing  as 
well  as  the  purely  electrical  requirements.  It  demands 
centralizing  the  supervision  of  the  equipment,  providing 
automatic  operation  to  the  utmost  limit  possible  and 
taking  every  conceivable  precaution  for  continuity  of 
service.  The  power  supply  is  from  the  great  Chicago 
central  station  system  inasmuch  as  the  Crane  company 
wisely  decided  that  its  proper  work  is  specialization  in 
operation  rather  than  in  power  production.  The  feed- 
ers to  each  motor  run  in  separate  conduits,  the  trans- 
former equipment  is  in  duplicate  banks  so  that  failure 
in  one  will  not  shut  down  any  part  of  the  plant.  All 
fuses  are  omitted  and  only  substation  circuit  breakers 
employed  so  that  the  operative  need  not  worry  about 
his  power  supply  and  can  devote  his  whole  attention 
to  the  work  in  hand.  Everything  is  done  throughout 
to  relieve  the  workmen  from  any  consideration  of  the 
electrical  part  of  his  equipment.  He  simply  goes  about 
his  business  and  leaves  the  rest  to  the  central  station 
and  the  switchboard  force.  The  completeness  of  the 
electrical  drive  has  been  fairly  equalled  in  the  plant 
processes.  Everything  which  can  be  done  electrically 
is  so  done,  from  running  intricate  machines  to  collect- 
ing dust,  separating  brass  and  iron  filings  by  a  mag- 
netic separator  and  delivering  raw  material  by  electric 
power.  So  thoroughly  has  the  plant  been  worked  out 
to  avoid  interruptions  that  even  in  the  electric  plating 
department  duplicate  motor  generators  have  been  in- 
stalled so  that  by  no  chance  can  anything  happen  to. in- 
terrupt the  steady  flow  of  product  through  the  factory. 
In  fact,  nothing  has  been  omitted  to  make  the  power 
supply  universal  and  remove  it  from  the  serious  thought 
of  the  workmen  who  are  engaged  in  manufacturing. 
Since  a  holdup  anywhere  in  the  line  of  progress  may 
mean  a  costly  delay,  the  extreme  care  that  has  here 
been  taken  to  avoid  any  such  difficulty  is  a  most  meri-^ 
toricus  example  of  efficiency  in  production. 


I 


N    the    next    issue    of    the 
Electrical  World  many 


The  Coming  Annual  Review  Issue 
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will    progress.      Among    those 
who  will  assist  the  readers  of 


branches  of  activity  within  the  industry  will  be  treat- 
ed in  special  articles.  The  definite  purpose  of  this  issue 
is  to  give  not  merely  a  review  of  performances  during 
1916,  but  to  interpret  the  bearing  of  these  conditions 
upon  1917;  in  short,  to  discuss  tendencies  which  appear 
to  be  clearly  forecast.  It  is  not  by  loose  prophecy  but 
by  wise  consideration  of  the  past  and  conservative  but 
confident  planning  for  the  veiled  future  that  the  industry 


the  EiJECTRiCAL  World  in  looking  ahead  to  the  business 
probabilities  of  the  new  year  are  Thomas  A.  Edison,  H. 
W.  Buck,  H.  A.  Wagner,  Peter  Junkersfeld,  Robley  S. 
Stearnes,  Dr.  W.  R.  Whitney,  Halford  Erickson,  W.  L.  R. 
Emmet,  Albert  Lincoln  Salt,  Edward  N.  Hurley,  T.  C. 
Martin,  Dr.  E.  F.  Roeber,  Dr.  A.  E.  Kennelly,  Dr.  W.  F. 
Durand,  P.  S.  Millar,  Arthur  Williams,  J.  L.  Hogan,  Jr., 
Dr.  Louis  Bell  and  B.  A.  Behrend. 
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COMMONWEALTH  EDISON 

NEW  OUTPUT  RECORD 

Company  Delivers  5,176,527  Kw.-hr.  to  Distribution 

System  on  Same  Day  That  Peak  Load 

Reaches  Record  of  369,740  Kw. 

On  Dec.  10  the  Commonwealth  Edison  Company  of 
Chicago  delivered  to  its  distribution  system  5,176,527 
kw.-hr.  This  is  the  first  time  in  the  history  of  the 
company  that  the  output  in  any  twenty-four-hour  period 
has  passed  the  5,000,000  mark.  The  peak  load  on  the 
company's  stations  occasioned  by  this  enormous  demand 
for  electrical  energy  was  369,740  kw.,  which  is  also  the 
greatest  peak  the  company  has  ever  experienced.  It  is 
an  unusual  occurrence  for  the  annual  peak  and  the 
maximum  yearly  output  to  fall  on  the  same  day,  as 
they  have  this  year.  In  1915  the  peak  for  the  year 
reached  337,900  kw,  on  Nov.  29,  1915.  The  maximum 
twenty-four-hour  output  last  year  was  4,550,137  kw.-hr. 
on  Dec.  29. 

Of  course,  it  is  possible  that  even  the  record  set  on 
Dec.  19,  1916,  may  not  stand  as  the  maximum  for  1916. 
The  company's  yearly  peaks  for  several  years  have  been 
definitely  attributable  to  its  electric  railway  load,  the 
peak  always  occurring  on  a  cold  day  when  the  greatest 
number  of  car  heaters  was  in  use  at  their  maximum 
rating.  This  year's  experience  has  proved  no  exception 
to  that  rule. 


INTERLOCKING  MANAGEMENTS 

TABOOED  BY  COMMISSION 

Massachusetts  Commission  Disapproves  Overlapping 
Control  in  Construction  and  Managing  Contracts 

and  Will  Have  No  More  of  It 
In  an  order  recently  made  public,  the  Massachusetts 
Gas  &  Electric  Light  Commission  sets  forth  its  dis- 
approval of  certain  classes  of  public  utility  construc- 
tion and  management  contracts  in  which  overlapping 
control  is  a  feature  of  the  administration.  The  order, 
which  is  addressed  to  all  companies  under  the  com- 
mission's direction,  states  that  the  board  has  for  some 
time  viewed  with  concern  the  control  of  the  directo- 
rates of  certain  of  the  companies  under  its  supervision 
by  officials  and  employees  of  engineering  construction 
and  management  organizations  and  corporations  with 
which  the  companies  involved  have  from  time  to  time 
contracted  for  extensions  and  improvements  of  and 
managerial  services  for  their  respective  properties.  In 
the  opinion  of  the  commission  such  practices  are  wrong 
in  principle. 

The  order  states  that  whatever  justification  may  ex- 
ist for  these  practices  in  public  service  companies  whose 
credit  is  feeble  or  future  hazardous  and  uncertain,  "that 
justification  ceases  when  their  financial  position  is 
firmly  established.  The  management  of  such  companies 
should  be  in  the  hands  of  directors  and  officers  respon- 
sible solely  to  their  stockholders  and' the  public  whom 
they  have  undertaken  to  serve.  For  reasons  that  are 
obvious  companies  should  not  have  any  dealings  in  sup- 
plies or  materials  or  make  any  contracts  for  construc- 
tion or  management  with  another  corporation,  partner- 


ship or  association  when  said  company  has  upon  its 
board  of  directors  or  as  its  president,  manager,  pur- 
chasing or  selling  officers,  or  as  its  agent  in  the  par- 
ticular transaction,  a  person  who  is  at  the  same  time 
a  director,  purchasing  or  selling  officer,  or  agent  of,  or 
who  has  any  substantial  interest  in,  such  other  corpora- 
tion, partnership  or  association,  unless  and  except  such 
purchases  shall  be  made  from,  or  such  dealing  shall  be 
with,  the  bidder  whose  bid  is  the  most  favorable  to 
such  company,  to  be  ascertained  by  honestly  conducted 
competitive  bidding.  Notice  is  hereby  given  of  the 
conclusions  reached  by  the  board  to  the  end  that  no 
company  under  its  supervision  shall  hereafter  enter  into 
contracts  and  relationships  of  the  character  above  de- 
scribed save  under  exceptional  circumstances  and  with 
the  approval  of  the  board,  and  that  upon  the  expiration 
of  existing  contracts  they  shall  not  be  renewed." 


PORTLAND,  ORE.,  PAVES 

WAY  FOR  MUNICIPAL  PLANT 

City  Council  Adopts  Recommendations  of  Commis- 
sioner of  Public  Utilities  That  Street  Lighting 
Contract  Be  Let  for  Only  Two  Years 

By  adopting  recommendations  of  Will  H.  Daly,  com- 
missioner of  public  utilities,  that  a  contract  be  made 
between  the  city  and  the  Portland  Railway,  Light  & 
Power  Company  for  lighting  the  city  streets  and  build- 
ings for  two  years,  the  City  Council  indirectly  gave  its 
approval  of  a  plan  for  the  establishment  of  a  municipal 
lighting  plant  for  Portland.  Heretofore,  the  contract 
for  street  lighting  has  been  let  for  a  longer  period.  The 
lighting  company  submitted  a  lower  figure  for  lighting 
the  city  during  a  five-year  period  than  in  a  two-year 
period,  but  rather  than  tie  the  city  up  in  a  contract 
which  would  necessarily  forestall  the  establishment  of 
a  municipal  plant  for  at  least  five  years,  Commissioner 
Daly  recommended  that  the  contract  be  made  for  only 
two  years. 

Commissioner  Daly  outlined  his  proposed  plan  for  a 
municipal  lighting  plant  and  system,  based  on  extensive 
investigations  which  have  been ,  made  by  engineers  of 
the  water  bureau  during  the  past  two  years.  He  said 
it  was  conceded  it  would  be  an  economic  advantage  to 
the  city  to  construct  a  generating  plant  and  install  its 
own  lighting  system,  because  within  a  few  years  it  will 
be  necessary  for  the  city  to  construct  impounding  dams 
in  the  Bull  Run  watershed  for  the  storage  of  water  dur- 
ing the  winter  season  to  supply  the  needs  during  the 
summer,  and  as  large  amounts  of  power  may  be  devel- 
oped from  the  fall  of  water  through  this  dam  he  believes 
it  should  be  utilized. 

In  making  his  deductions,  he  said  the  city  is  spending 
annually  about  $200,000  for  energy  for  lighting  of 
streets  and  public  buildings;  also  that  there  are  on  file 
more  than  1200  applications  for  additional  lights,  many 
of  which  should  be  installed,  but  cannot  be  on  account 
of  lack  of  funds.  He  further  stated  that  there  are  hun- 
dreds of  post  lights  throughout  the  business  districts 
which  are  illuminated  at  the  expense  of  the  property 
owners  and  business  men  which  should  be  maintained 
at  the  expense  of  the  general  public.     Commissioner 
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Daly  stated  that  a  distribution  system  equal  to  the  one 
owned  and  operated  by  the  Portland  Railway,  Light  & 
Power  Company  could  be  installed  at  a  cost  of  $800,000. 
A  detailed  report  will  be  submitted  by  the  commissioner 
on  the  project  about  Feb.  1,  and  he  will  then  recommend 
that  the  Council  submit  to  the  voters  a  proposal  to  bond 
the  city  for  the  amount  required  for  the  development 
of  the  project. 


NORTH  AMERICAN  MISSOURI 

PROPERTIES  CONSOLIDATE 

Plans  Announced  Whereby  Union  Electric  Light  & 

Power  Company  Is  to  Absorb  the  Electric 

Company  of  Missouri 

Plans  for  the  absorption  of  the  Electric  Company  of 
Missouri  by  the  Union  Electric  Light  &  Power  Com- 
pany of  St.  Louis  were  announced  on  Dec.  19  by  Charles 
S.  Ruffner,  vice-president  and  general  manager  of  the 
Union  Electric  Light  &  Power  Company.  Both  proper- 
ties are  controlled  by  the  North  American  Company. 

In  announcing  the  plan  Mr.  Ruffner  stated  that  the 
consolidation  is  designed  to  eliminate  unnecessary  over- 
head expense,  saying  that  "naturally,  with  the  overhead 
cut  down  it  will  be  possible  for  the  company  to  continue 
its  policy  of  reducing  rates  as  consumption  increases 
unless  increased  price  of  materials  or  other  unexpected 
developments  should  make  such  a  reduction  impossible." 
The  Missouri  Public  Service  Commission  will  be  asked 
to  ratify  the  plan  some  time  in  January,  according  to 
present  arrangements. 

The  Electric  Company  of  Missouri  is  capitalized  at 
$2,000,000  stock  and  $1,750,000  bonds  and  has  about 
10,000  customers.  The  Union  Electric  Light  &  Power 
Company  is  capitalized  at  $9,885,000  stock  and  $17,- 
071,000  bonds. 


BROOKLYN  RATE  ORDER 

MODIFIED  BY  COMMISSION 

Public  Service  Commission  Amends  Its  Requirements 

and  Company  Accepts  the  New  Schedule 

to  Go  Into  Effect  Jan.  i 

As  a  result  of  further  investigation,  the  New  York 
Public  Service  Commission  of  the  First  District  has 
amended  its  order  in  the  rate  case  of  the  Edison  Electric 
Illuminating  Company  of  Brooklyn,  making  changes 
which  have  a  substantial  effect.  On  Dec.  27  the  com- 
pany announced  that  it  would  accept  the  order  as 
changed,  so  that  new  rates  will  go  into  effect  on  Jan.  1. 

The  final  order  of  the  commission  provides  that  the 
new  rates  shall  be  8  cents  per  kilowatt-hour  for  the  first 
two  hours'  average  daily  use  of  the  maximum  demand, 
6  cents  for  the  second  two  hours'  average  daily  use  of 
the  maximum  demand,  and  5  cents  for  the  excess  over 
four  hours'  average  daily  use  of  the  maximum  demand. 
The  maximum  demand,  except  when  determined  by 
meter,  shall  be  calculated  as  not  in  excess  of  50  per 
cent  of  the  consumers'  connected  load  in  the  case  of 
residence  customers,  not  in  excess  of  70  per  cent  of  the 
connected  load  for  other  lighting  consumers,  and  not  in 
excess  of  80  per  cent  for  power  consumers,  provided, 
however,  that  the  maximum  demand  shall  not  in  any 
case  be  assumed  to  be  less  than  1.5  kw. 

Commissioner  Haywood,  who  wrote  the  supplemental 
opinion  in  the  case,  says  that  the  officers  of  the  com- 
pany asked  that  consideration  be  given  to  developments 
since  the  record  was  closed  which  gravely  affected  the 
company's  business,  such  as  the  great  increase  in  the 
cost  of  coal  and  the  general  rise  in  the  price  of  all 


materials  and  supplies,  the  increase  in  the  rates  of 
wages  accomplished  by  a  reduction  in  hours  of  labor, 
greatly  increased  tax  assessments,  the  reduction  in  the 
rates  for  city  lighting,  and  the  uncertainties  introduced 
in  the  situation  by  business  stimulated  by  the  war,  the 
continuance  of  which  could  not  at  the  present  time  be 
counted  on. 

It  was  urged,  said  Commissioner  Haywood,  that  the 
company  is  under  the  necessity  of  making  extensive 
capital  expenditures  in  order  to  provide  adequate  serv- 
ice, and  to  invest  large  sums  which  will  not  bring 
immediately  to  the  company  a  fair  return  on  the  outlay. 
The  officers  of  the  company  expressed  the  apprehension 
that  it  would  prove  difficult  in  viev/  of  the  valuation 
found  and  the  drastic  reductions  in  the  rates  orders  to 
enlist  capital  for  necessary  additions.  Investors  giving 
attention  only  to  the  figure  of  the  final  valuation  of 
$22,000,000  would  not  appreciate  the  fact  that  accord- 
ing to  the  commission's  own  determination  the  property 
of  the  company  represented  outlays  of  approximately 
$30,000,000,  and  that  though  $7,000,000  was  deducted 
for  depreciation  on  account  of  lack  of  newness,  property 
to  this  amount  was  still  in  existence  and  in  the  service 
of  the  consumer. 

Commissioner  Haywood  added:  "With  reference  to 
the  schedules  ordered,  it  was  urged  that  these  should 
conform  more  closely  to  the  present  practices  of  the 
company,  with  which  its  customers  were  familiar.  The 
company's  representatives  stated  that  certain  features 
of  the  present  schedule,  with  reference  to  the  rating  of 
installations,  while  perhaps  discriminatory  in  form, 
were  not  discriminatory  in  purpose,  and  did  not  impose 
an  unjust  burden  on  the  small  consumer,  if  account  is 
taken  of  the  relative  larger  cost  per  kilowatt-hour  in- 
volved in  serving  the  smaller  consumer.  Any  change  in 
the  fundamental  features  of  the  schedule  introduces 
uncertainty  in  the  calculations  as  to  the  effect  of  the 
new  rates,  and  would  seriously  interfere,  if  not  render 
it  impossible,  to  put  reduced  rates  into  effect  without 
considerable  delay. 

"The  company  placed  itself  on  record  as  willing  to 
discontinue  the  general  practice  of  issuing  Gem  lamps 
to  consumers  and  to  substitute  the  50-watt  Mazda 
lamp  as  the  standard  and  to  charge  for  lamps  on  the 
basis  of  cost,  either  in  a  fixed  price  per  lamp  or  in  a 
kilowatt-hour  charge  in  connection  with  the  service. 

"In  regard  to  the  power  schedule,  the  company's 
officers  expressed  their  willingness  to  abolish  the  dis- 
counts as  required  by  the  commission,  but  proposed  that 
in  view  of  the  low  average  rate  now  charged  for  current 
for  power  purposes,  the  rates  for  the  primary  and  sec- 
ondary steps  be  applied  to  one  hour's  daily  use  of  the 
maximum  demand,  or  thirty  hours  per  month,  instead 
of  twenty-five  as  at  present.  In  order  to  obviate  criti- 
cism, they  further  suggested  that,  except  where  deter- 
mined by  meter,  the  maximum  demand  should  be  as- 
sumed to  be  not  more  than  80  per  cent  of  the  connected 
load  for  all  installations  under  10  hp.  in  place  of  the 
present  schedule  of  85  per  cent,  where  one  motor  is 
used  and  75  per  cent  where  more  than  one  motor  is  used. 
It  is  intended  as  soon  as  practicable  to  place  maximum 
demand  meters  on  large  power  installations. 

"With  reference  to  the  wholesale  contracts,  the  com- 
pany submits  that  in  view  of  the  importance  of  these 
contracts  and  the  large  amount  of  revenue  involved 
under  each  one  of  them,  it  is  impossible  to  make  a 
revision  of  these  rates  in  accordance  with  the  commis- 
sion's recommendations  in  thirty  days,  and  that  six 
months  should  be  allowed  for  a  thorough  study. 

"The  representatives  of  the  company  urge  that  the 
present  form  of  its  lighting  rate  schedules  should  be 
retained  because  its  customers  are  now  familiar  with  it, 
and  that  a  radical  departure  from  it  would  add  mate- 
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rially  to  the  cost  of  inspection  of  consumers'  installa- 
tions in  the  case  of  the  great  army  of  small  customers, 
and  would  make  it  impractical  to  put  into  effect  new 
rates  without  delay.  The  present  practice  of  rating  all 
installations  at  a  minimum  demand  of  1.5  kw.  has  the 
effect  of  applying  the  maximum  rate  to  customers  using 
90  kw.-hr.  or  less.  This  it  contends  is  not  unfair.  Cer- 
tain consumer  costs  are  approximately  the  same  for  all 
customers,  regardless  of  the  amount  of  current  used. 
Such  expenses,  sometimes  spoken  of  as  'consumer  costs,' 
form,  however,  relatively  a  greater  part  of  the  cost  of 
serving  comparatively  small  customers  than  of  larger 
consumers,  and  therefore  justify  a  higher  rate  per  kilo- 
watt-hour for  smaller  consumers,  a  result  which  is  in- 
directly brought  about  by  the  present  practice  of  the 
company. 

"The  company  further  submits  that  the  adoption  of  a 
new  percentage  rating  for  demand  renders  uncertain 
the  final  effects  of  any  rates  ordered.  It  holds  that  the 
present  practice  is  satisfactory  to  its  customers,  and 
that  any  one  aggrieved  may,  on  payment  of  $1  per 
month,  have  the  maximum  demand  definitely  ascertained 
by  meter. 

"The  commission  does  not  believe  the  present  system 
of  computing  maximum  demand  on  the  basis  of  per- 
centages of  connected  load  to  be  satisfactory.  The  cost 
of  ascertaining  demand  by  meter  is,  however,  prohibi- 
tive in  the  case  of  the  great  mass  of  consumers.  In 
order  to  avoid  delay  in  putting  the  new  rates  into  effect, 
it  would  seem  expedient  to  continue  its  present  system 
and  to  adjust  new  rates  thereto." 


pective  customer,  the  battle  is  only  half  won,  and  this 
l)ranch  of  central  station  practice  may  well  be  dignified 
by  being  classed  as  professional  engineering  service. 


COMPETITIVE  ASPECT  OF 

LARGE  POWER  SALES 

Large  Industrial  Corporations  Have  Knowledge  of 

Cost  of  Power  in  Different  Cities  in  the  Country 

And  Expect  to  Secure  Best  Rates 

The  sale  of  power  by  central  stations  on  a  large  scale 
is  often  if  not  always  an  acutely  competitive  undertak- 
ing. President  Cabot  of  the  Turners  Falls  (Mass.) 
Power  &  Electric  Company  remarked  upon  this  at  a 
recent  hearing  before  the  Massachusetts  Gas  and  Elec- 
tric Light  Commission,  saying:  "The  sale  of  large  power 
is  one  of  the  most  competitive  businesses  there  is.  The 
Fiske  Rubber  Company  of  Chicopee,  Mass.,  knows  as 
much  as  I  do  about  what  other  people  are  paying  for 
power  in  Detroit,  Washington,  Fall  River,  etc.  We  are 
competing  with  everj'body  in  the  business  whose  busi- 
ness is  subject  to  public  regulation.  It  is  perhaps  one 
of  the  most  important  advantages  of  public  regulation 
that  enables  the  customer  to  find  out  what  the  other 
fellow's  price  is  and  make  us  toe  the  mark." 

In  view  of  this  situation,  which  is  by  no  means  appre- 
ciated by  the  general  public,  it  is  easy  to  see  wherein 
the  modern  sales  manager  has  his  work  cut  out  for  him. 
To  successfully  approach  a  large  power  prospect  it  is 
by  no  means  sufficient  to  prepare  oneself  simply  upon 
the  prevailing  rate  schedule  of  the  local  system,  but  it 
is  necessary  to  know  and  to  be  able  to  explain  if  neces- 
sary the  fundamental  differences  in  conditions  that 
justify  differences  in  rates  among  various  locali- 
ties. National  manufacturers  often  purchase  en- 
ergy in  widely  separated  states  and  differences  in  rates 
as  well  as  in  bills  are  almost  inevitable.  What  the  pub- 
lic does  not  realize  is  that  the  power  company  is  "up 
against"  the  keenest  kind  of  competition  in  the  shape 
of  comparisons  of  its  rates  and  contract  arrangements 
with  other  companies  hundreds  or  thousands  of  miles 
away.  When  the  question  of  isolated  plant  versus  pur- 
chased energy  has  been   worked   out   for  such  a  pros- 


FEDERAL  COURT  UPHOLDS 

MASSACHUSETTS  COMMISSION 

Stock  Exchange  Ticker  Service  Held  to  Be  Intrastate 

When  Quotations  Are  Distributed  to  Customers 

of  Telegraph  Company 

Judge  Dodge,  of  the  United  States  District  Court,  at 
Boston,  handed  down  an  opinion  Dec.  20  upholding  the 
finding  of  the  Massachusetts  Public  Service  Commis- 
sion in  the  Foster  stock  ticker  case,  and  affirmed  the 
previous  decision  of  the  Massachusetts  Supreme  Court. 
Foster  petitioned  the  commission  to  order  the  Western 
Union  Telegraph  Company  to  furnish  him  with  ticker 
service  at  Boston,  and  the  company  refused  to  do  this 
on  the  ground  that  the  failure  of  the  New  York  Con- 
solidated Stock  Exchange  to  approve  Foster's  applica- 
tion made  it  impossible  to  furnish  the  service  under 
the  terms  of  the  existing  contract  between  the  Ex- 
change and  the  Western  Union  company.  After  pro- 
tracted hearing,  the  Public  Service  Commission  de- 
clared in  favor  of  Foster,  setting  forth  that  he  was  be- 
ing discriminated  against  by  the  company  and  that  the 
business  of  distributing  the  quotations  to  customers  of 
the  telegraph  company  is  intrastate.  The  Supreme 
Court  of  Massachusetts  upheld  this  view.  On  the  bill 
filed  in  the  Federal  Court,  Judge  Dodge  declares  that 
the  Niew  York  Stock  Exchange  cannot  claim  to  be  de- 
livering its  quotations  through  the  service  of  a  common 
carrier  of  its  own  selection,  to  persons  in  Massachusetts 
selected  by  it,  at  prices  fixed  by  it,  and  that  the  Inter- 
state Commerce  Acts  do  not  apply  to  the  distribution  of 
the  quotations  by  the  telegraph  company,  although  those 
acts  govern  the  transmission  from  the  Exchange  in  New 
York  to  the  telegraph  company  in  Boston. 


PROGRESS  ON  MILWAUKEE 

STREET  LIGHTING  SYSTEM 

Contracts  Let  for  Approximately  $440,000  Worth  of 

Material  —  Some    Above    and    Some    Below 

Engineer's  Estimate — Work  to  Be  Rushed 

F.  A.  Vaughn,  consulting  engineer  for  the  Bureau  of 
Illumination  Service  for  the  city  of  Milwaukee,  Wis., 
has  issued  a  report  covering  the  activities  of  the  bureau 
from  July  to  December,  1916,  inclusive.  In  this  report 
he  outlined  the  organization  installed  to  carry  out  the 
city's  lighting  work  and  reviewed  interesting  features 
of  purchases  of  material.  Concerning  the  latter  he 
said  in  part: 

"Specifications  for  wires  and  cables  were  issued,  and 
contracts  let  in  the  fall  for  this  material  amounting  to 
$190,354.  (See  Electrical  World,  Sept.  2,  1916.) 
These  contracts  were  awarded  to:  American  Steel  & 
Wire  Company,  Boggis-Dietz  Electric  Company,  repre- 
senting the  Simplex  Wire  &  Cable  Company,  Hazard 
Manufacturing  Company,  Julius  Andrae  &  Sons  Com- 
pany, representing  the  Safety  Insulated  Wire  &  Cable 
Company.  Under  these  contracts  about  75  per  cent  of 
the  total  cable  required  for  the  system  was  purchased, 
and  while  the  price  was  high  compared  to  the  antici- 
pated price,  a  purchase  of  this  amount  of  cable  at  that 
time  has  since  been  thoroughly  justified.  The  cable  is 
of  a  new  electrolysis-protected  type,  which  has  never 
been  manufactured  in  this  country  before,  but  which  at 
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least  one  of  the  cable  manufacturers  claims  he  intends 
to  make  standard  in  the  future.  A  perusal  of  the  pro- 
posals at  that  time  indicated  that  it  might  be  possible 
to  purchase  an  additional  200,000  ft.  of  cable  at  a  very 
reasonable  price  from  one  of  the  contractors,  and,  there- 
fore, an  additional  specification  was  issued  for  200,000 
ft.  more  of  cable,  with  the  result  that  this  additional 
amount  was  secured  at  a  very  low  price  under  the  cir- 
cumstances. This  additional  amount  was  secured  for 
$33,000. 

"Specifications  for  refracting  glassware  were  issued 
on  Aug.  4,  and  a  contract  for  this  material  amounting 
to  $22,860  was  awarded  to  the  Line  Material  Company. 
The  prices  secured  on  this  material  were  considerably 
below  the  engineer's  estimates  of  cost,  and  the  total 
saving  on  this  item  amounted  to  approximately  $7,140. 
The  large  refractor  was  estimated  to  cost  $8  and  the 
actual  cost  was  $5.96,  and  the  small  refractor  was  esti- 
mated to  cost  $3,  whereas  the  actual  cost  was  $2.49. 
The  city  is  in  a  position,  under  its  form  of  contract,  to 
take  advantage  of  these  prices  in  the  purchase  of  more 
of  these  goods  at  the  same  prices. 

"Specifications  were  issued  for  concrete  posts  and 
brackets  on  Aug.  7,  and  after  controversy  over  the 
lowest  competent  bidder  new  specifications  were  issued 
on  Sept.  6,  and  a  contract  for  this  material  amounting 
to  $114,075  was  awarded  to  the  Universal  Concrete 
Products  Company.  The  prices  secured  on  these  posts 
are  not  directly  comparable  with  the  engineer's  esti- 
mates because  of  changes  in  the  artistic  design  recom- 
mended by  the  committee  of  architects,  members  of  the 
Milwaukee  Art  Society  and  others.  The  increase  in 
price  was  due  somewhat  to  this  change. 

"Specifications  were  issued  for  harp  castings  on  Sept. 
16,  and  contracts  for  this  material  amounting  to  $12,780 
were  awarded  to  the  Julius  Andrae  &  Sons  Company 
and  the  Central  Foundry  Company.  The  saving  over 
the  engineer's  estimate  on  this  contract  was  approxi- 
mately $1,500. 

"Specifications  were  issued  for  transformers  on  Sept. 
11,  and  a  contract  for  this  material  amounting  to  $35,- 
306.72  was  awarded  to  the  Kuhlman  Electric  Company. 
The  saving  over  the  original  estimate  in  this  case  is 
probably  due  to  (a)  change  of  design,  making  it  easier 
and  cheaper  to  manufacture  the  transformers  and  im- 
proving certain  design  features,  and  (b)  the  size  of 
the  order. 

"Specifications  were  issued  for  street  lighting  fixtures 
on  Nov.  22,  and  a  contract  for  this  material  amounting 
to  $44,907  was  awarded  to  the  Line  Material  Company. 
The  saving  over  the  engineer's  estimate  on  these  fix- 
tures and  that  on  the  refracting  glassware  which  goes 
with  them  amounts  to  nearly  $30,000,  which  will  pay 
for  the  increased  price  of  approximately  460,000  ft.  of 
high-voltage,  steel-taped,  underground  cable  used  for 
this  system. 

"Approximately  2000  nitrogen-filled  incandescent 
street  lamps  were  ordered  from  the  Westinghouse  Lamp 
Company.  By  ordering  these  lamps  on  the  city's  present 
lamp  contract,  the  discount  on  all  the  lamps  purchased 
by  the  city  under  its  blanket  contract  was  increased 
from  29  per  cent  to  33  per  cent.  A  saving  of  4  per  cent 
on  every  lamp  purchased  was  thus  effected. 

"With  reference  to  deliveries  on  the  above  contracted- 
for  material,  it  can  be  reported  that  all  manufacturers 
of  cable  have  made  deliveries,  and  cable  to  the  extent 
of  several  carloads  has  arrived  or  is  en  route,  prac- 
tically 200,000  ft.  being  en  route  at  the  present  time. 
A  quantity  of  refractors  has  also  been  received,  and  the 
total  quantity  contracted  for  will  have  left  the  factory 
before  the  first  of  the  year.  Samples  of  the  new  trans- 
former have  been  received  and  placed  under  thorough 
inspection  and  test  by  the  bureau  and  certain  improve- 


ments in  design  have  been  required  which  may  tem- 
porarily delay  the  delivery  of  this  material,  to  the  ulti- 
mate advantage  of  the  city.  Shipments  of  the  harp 
castings  and  of  the  incandescent  lamps  have  also  been 
received.  The  street  lighting  lanterns  are  now  being 
manufactured  and  will  be  delivered  on  time.  The  other 
smaller  pieces  of  apparatus  and  material  have  been  or- 
dered or  will  be  ordered  before  the  last  of  the  current 
year. 

"By  the  first  of  the  year  approximately  65  per  cent 
of  the  material  for  the  entire  recommended  installation 
will  have  been  contracted  for.  Sufficient  funds  will  have 
been  reserved  to  begin  installation  of  the  system  as  soon 
as  the  weather  permits  in  the  early  spring. 

"While  some  of  the  materials,  especially  those  involv- 
ing the  use  of  copper  and  other  high-priced  metals,  have 
exceeded  the  engineer's  estimates,  quite  a  number  of 
contracts  were,  in  spite  of  the  present  prevailing  high 
prices,  let  at  figures  below  the  engineer's  estimates. 
This  tends  very  largely  to  counteract  the  increases. 
Just  how  much  one  will  counterbalance  the  other  cannot 
be  accurately  determined  until  all  material  has  been 
purchased  and  the  installation  contract  let,  but  it  is 
believed  that  the  excess  over  the  engineer's  estimates 
will  be  verv  small." 


COMMISSION  ACTS  TO  END 

COAL  CAR  SHORTAGE 

Illinois  Railroad  Companies  Ordered  to  Return  All 

Coal  Cars  Received  in  Intrastate  Commerce  to 

Owners  as  Soon  as  Empty 

The  inability  of  the  railroads  to  furnish  sufficient 
cars  to  move  the  existing  volume  of  coal  business  ap- 
pears to  be  the  root  of  the  present  coal  shortage,  which 
is  now  giving  many  public  utility  enterprises  no  little 
concern.  In  the  State  of  Illinois  it  became  apparent 
that  unless  some  relief  was  afforded,  numerous  isolated 
electric  utilities  would  be  forced  to  cease  operations 
due  to  their  inability  to  secure  coal.  To  prevent  such 
a  possibility  and  to  relieve  the  general  coal  shortage 
which  is  prevalent  over  the  entire  State,  the  Public 
Utilities  Commission  of  Illinois  has  issued  to  all  rail- 
roads operating  within  the  State  of  Illinois,  general 
orders  32  and  34,  which  tend  to  facilitate  the  move- 
ment of  coal  cars  and  thereby  to  reduce  coal  short- 
age. 

General  order  32,  issued  Nov.  29,  1916,  requires  all 
railroad  companies  operating  within  the  State  of  Illi- 
nois to  promptly  return  all  coal  cars  received  in  intra- 
state commerce  to  their  owners,  after  such  cars  have 
been  unloaded  and  made  empty,  unless  it  should  hap- 
pen that  such  cars  can  be  immediately  loaded  for  re- 
turn to  the  owner. 

General  order  34,  issued  Dec.  4,  1916,  provides  that 
all  railroad  companies  operating  within  the  State  of 
Illinois  are  authorized  to  put  into  effect,  on  one  day's 
notice,  a  change  in  Rule  7  of  Demurrage  Tariffs  now  on 
file  with  the  Commission,  which  shall  apply  only  to  in- 
trastate shipments  of  coal  and  coke  in  Illinois.  The 
change  thus  authorized  provides  for  a  demurrage  charge 
of  $1  for  the  first  day  after  the  expiration  of  the  free 
time  allowed  for  unloading.  $2  per  car  for  the  second 
day,  $3  per  car  for  the  third  day,  $5  per  car  for  the 
fourth  day  and  every  succeeding  day.  Authority  is  also 
given  to  publish  such  changes,  in  other  demurrage  rules, 
as  are  provided  for  in  the  order  issued  by  the  Interstate 
Commerce  Commission  in  connection  with  the  I.  &  S. 
Docket  No.  966.  General  order  34  further  provides  that 
the  changes  authorized  in  the  demurrage  rules  filed  in 
compliance  with  the  order,  shall  remain  in  effect  until 
May  1,  1917. 
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SECRETARY  LANE  SUGGESTS 

WATER  POWER  COMMISSION 

Body  to  Have  Power  to  Gran*  Leases  for  All  Uses 

of  Public  Lands  and  Navigable  Streams 

for  the  Development  of  Power 

Secretary  Lane  has  submitted  to  President  Wilson 
for  his  approval  and  as  a  solution  of  the  many  conflict- 
in}?  water-power  bills  the  draft  of  a  proposed  act  es- 
tablishing a  water-power  commission  composed  of  the 
Secretary  of  War,  the  Secretary  of  the  Interior  and 
the  Secretary  of  Agriculture. 

This  commission,  under  the  terms  of  Secretary 
Lane's  bill,  would  have  the  power  to  grant  leases  for 
the  use  of  all  public  lands,  including  reservations,  and 
navigable  streams  for  the  development  of  water  power, 
under  terms  and  conditions  made  by  the  commission. 
No  lease  would  be  made  by  the  commission  for  more 
than  fifty  years. 

Mr.  Lane  says  that  the  advantages  of  this  bill  would 
be  that  the  Administration  would  be  held  responsible 
for  terms  and  conditions.  The  terms  and  conditions 
would  be  known  and  fixed  in  advance,  and  there  would 
be  no  danger  that  the  caprice  of  a  cabinet  officer  would 
control  the  leasing. 


BILL  INTRODUCED  TO 

REGULATE  RADIO  SERVICE 

Government    Seeks   to    Purchase   Commercial    Coast 

Stations  and  to  Utilize  Naval  Stations 

for  Business  Communications 

Senator  Fletcher  on  Dec.  19  introduced  in  the  Senate 
a  bill  to  regulate  radio  communications.  The  measure 
was  referred  to  the  Committee  on  Commerce  of  the 
Senate.  It  is,  in  effect,  based  upon  that  act  passed  by 
Congress  in  1912,  which,  Senator  Fletcher  explained, 
has  served  its  purpose  admirably,  but  experience  gained 
since  then  has  shown  the  necessity  of  strengthening 
some  of  its  provisions.  The  bill  that  he  introduced 
would  change  the  existing  act  in  the  following  import- 
ant provisions: 

1.  All  Government  stations,  mainly  naval  stations  not 
reserved  for  Government  business  exclusively,  may  be 
opened  to  commercial  business. 

2.  The  bill  enables  the  Government  to  purchase  such 
commercial  coast  stations  communicating  with  ships  at 
sea,  as  the  companies  operating  them  are  willing  to  sell 
at  a  fair  valuation.  The  purpose  is  ultimately  to  estab- 
lish the  complete  and  exclusive  Government  system  of 
commercial  radio  communications  between  the  coast  of 
the  United  States  and  outlying  possessions  and  ships  at 
sea.  The  need  of  such  Government  ownership  and  oper- 
ation in  time  of  war  has  been  shown  by  the  events  of 
the  past  two  years,  but  there  is  strong  need  for  relief 
from  the  mutual  interference  between  stations,  with  re- 
sulting reduction  in  the  amount  of  business  that  can  be 
handled  adequately  through  the  use  of  wireless  teleg- 
raphy in  a  given  area. 

3.  It  provides  that  not  to  exceed  one-third  of  the  stock 
of  corporations  operating  stations  in  the  United  States 
may  be  owned  by  aliens,  and  not  more  than  one-third  of 
the  board  of  directors  of  these  operating  corporations 
may  be  aliens. 

4.  All  licensed  operators  hereafter,  except  those  serv- 
ing on  board  ship,  must  be  American  citizens. 

Mr.  Fletcher  explained  that  this  bill  was  drafted  by  a 
committee  representing  all  the  departments  of  the  Gov- 
ernment. The  same  bill  was  introduced  in  the  House 
by  Representative  Adamson,  chairman  of  the  House 
Committee  on  Interstate  and  Foreign  Commerce. 


INDICATIONS  POINT  TO 

RATE  WAR  IN  LOS  ANGELES 

No  Action  Taken  by  Commission  on  Pacific  Power 

&   Light  Competition  Rate  Filed 

in  November 

The  city  of  Los  Angeles  has  begun  the  extension  of 
its  distributing  system  into  territory  served  by  the 
Los  Angeles  Gas  &  Electric  system  and  indications 
point  toward  a  rate  war.  It  has  been  stated  by  city 
officials  that  steps  will  soon  be  taken  to  begin  pro- 
ceedings to  condemn  for  purchase  by  the  municipality 
the  desired  portions  of  this  company's  electric  dis- 
tributing system. 

In  the  meantime  the  contract  for  the  sale  of  the  sys- 
tems of  the  other  two  companies,  the  Southern  Cali- 
fornia Edison  Company  and  the  Pacific  Light  &  Power 
Corporation,  is  being  drawn  up.  This  must  be  ratified 
by  the  stockholders  of  the  two  companies,  and  an 
amendment  to  the  charter  of  the  city  must  be  passed 
by  vote  of  the  people  and  later  approved  by  the  State 
Legislature.  After  these  matters  have  been  completed, 
a  bond  issue  for  probably  $12,000,000  will  be  placed 
before  the  voters  for  ratification.  The  city  already  has 
outstanding  $10,000,000  indebtedness  for  power  con- 
struction and  distribution. 

An  injunction  has  been  filed  to  prevent  the  "unfair, 
injurious,  inequitable  and  illegal"  action  of  the  city  of 
Los  Angeles  in  buying  power  from  Pasadena  and  dis- 
tributing it  in  Los  Angeles.  The  complaint  declares 
the  entire  deal  to  be  illegal  and  in  direct  violation  of 
not  only  the  California  State  constitution,  but  also  of 
the  Pasadena  municipal  ordinances.  In  citing  the  law, 
the  complaint  points  out  the  specific  citation  that  pro- 
hibits one  municipality  from  selling  electrit  energy  for 
light  and  power  to  another  municipality  and  at  whole- 
sale rates. 

Thus  far,  however,  this  has  not  prevented  steady 
progress  on  the  city's  extensions  of  service  supplied 
with  current  by  Pasadena.  Mayor  Woodman  of  Los 
Angeles  has  stated  that  after  the  operation  of  the  two 
companies'  systems  has  been  taken  over  the  city  will  be 
able  to  reduce  the  rate  for  household  lighting  from  5.5 
to  4.75  cents  per  kilowatt-hour. 

The  attention  of  the  ELECTRICAL  WORLD  has  been 
called  to  the  article  on  page  1041  of  the  Nov.  25  issue 
where  it  is  stated  that  the  Railroad  Commission  granted 
the  Pacific  Light  &  Power  Corporation  a  special  per- 
mit to  invade  competitive  territory  and  meet  the 
city's  proposed  reduced  rates.  As  a  matter  of  fact  it 
is  stated  that  no  such  permission  was  granted  but  that 
the  rate  was  filed  in  the  customary  manner.  The 
Electrical  World  is  informed  that  when  the  railroad 
commission  act  went  into  effect  all  the  operating  com- 
panies in  the  State  were  required  to  file  a  schedule  of 
their  rates.  This  they  have  done  and  from  time  to 
time  have  filed  changes  and  amendments,  the  Railroad 
Commission  contenting  itself  with  accepting  such  rates 
and  placing  them  in  its  files.  The  Railroad  Commis- 
sion continues  to  follow  this  procedure  until  a  com- 
plaint is  made  either  by  some  interested  parties  or 
started  by  the  commission  on  its  own  initiative,  where- 
upon after  a  hearing  and  the  necessary  investigation 
rates  are  fixed  by  the  commission.  No  proceedings,  it 
is  stated,  have  as  yet  been  started  in  either  San  Fran- 
cisco or  Los  Angeles. 

In  regard  to  the  reduction  of  the  rate  in  the  terri- 
tory affected  in  Los  Angeles  the  Electrical  World 
is  informed  that  it  has  been  the  custom  of  the  Rail- 
road Commission  where  changes  or  alterations  in  rates 
have  been  filed,  and  where  such  rates  are  not  increases, 
to  accept  them  and  file  them,  taking  no  action  unless  a 
protest  is  made  in  the  matter. 
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Steam  Station  of  Ohio  State  Power  Company 

Features  of  Unit  Layout  and  Installation  of   Equipment   in    15,000-kw.   Steam   Station   at 
tremont,  Ohio,  Vvhich  Wholesales  Energy  to  Other  Utilities 


ANEW  15,000-k\v.  steam  station  has  recently  been 
completed  by  the  Ohio  State  Power  Company  on 
che  Sandusky  River  at  Fremont,  Ohio,  which  to- 
gether with  an  adjoining  water  power  station  furnishes 
energy  in  bulk  to  the  Ohio  Light  &  Power  Company 
and  the  Lake  Shore  Electric  Railway  Company.  The 
sister  station,  a  3000-kw.,  25-cycle,  hydroelectric  plant, 
was  built  in  1913  by  the  Sandusky  River  Power  Com- 
pany to  supply  the  Lake  Shore  Electric  Railway  Com- 
pany a  certain  minimum  amount  of  energy  each  month 
under  a  contract  carrying  a  penalty  clause  for  failure 
to  supply  this  minimum.  The  river  did  not  deliver  as 
much  power  as  anticipated,  and  at  the  end  of  the  year 
the  penalties  imposed  were  such  that  the  Sandusky 
River  Power  Company  actually  owed  its  customer 
money.  The  Ohio  State  Power  Company  then  took  over 
the  property  of  the  Sandusky  River  Power  Company 
and  secured  a  17,000,000  kw.-hr.  a  year  minimum  con- 


complete  in  itself,  with  all  its  auxiliaries  and  battery 
of  boilers.  The  arrangement  provides  for  three  6250 
kva.  units  and  two  batteries  of  two  750-hp.  boilers  each. 
This  sectionalizing  of  the  station  layout  reduces  the 
matter  of  future  expansion  to  the  addition  of  another 
24-ft.  section  on  both  the  turbine  and  boiler  rooms  for 
the  installation  of  another  complete  unit.  The  layout 
may  perhaps  be  characterized  as  a  one-floor  level  sta- 
tion, as  the  boiler  room,  turbine  room  and  switchboard 
room  are  all  on  the  same  level  with  only  the  high-ten- 
sion switching  and  protecting  apparatus  above  this 
level.  The  only  electrical  equipment  below  this  is  the 
4000  66,000-volt  water-cooled  transformers  and  station 
power  and  lighting  transformers.  The  switchboard 
with  all  control  circuits  leading  from  it  and  the  4000- 
volt  oil  switches  are  on  this  main  floor  at  the  most 
convenient  location  for  observation  and  immediate  ac- 
cessibilitv  below  this  switchboard  section  of  the  station 


FIG.    1 — TURBO-GENERATORS    RATED    AT    62.50    KVA.    IN    FREMONT    (OHIO)     STATION,    OF    OHIO    STATE    POWER    COMPANY 


tract  with  the  Lake  Shore  Electric  Railway  Company 
and  an  8,000,000  kw.-hr.  a  year  minimum  contract  with 
the  Ohio  Light  &  Power  Company.  The  construction 
of  a  modern  steam  plant  was  planned  large  enough  to 
carry  the  load  and  supply  all  energy  required  over  and 
above  the  amount  the  hydraulic  plant  would  develop. 
The  new  plant  was  designed  as  a  60-cycle  station  and 
new  60-cycle  generators  decided  on  for  the  water  power 
station. 

General  Plan  of  Layout 

The  entire  station  is  laid  out  so  that  a  section  through 
ever\'  24  ft.  of  its  length  represents  a  generating  plant 


and  the  high-tension  oil  switches,  lightning  arresters, 
etc.,  directly  above,  as  shown  in  an  accompanying 
illustration. 

Boiler  Room   and  Coal  Handling 

The  boilers  are  installed  on  both  sides  of  a  central 
firing  aisle,  opposite  units  forming  a  battery  of  two  for 
each  turbine.  Each  pair  of  boilers  on  the  same  side  of 
the  aisle  is  connected  to  the  same  stack.  The  stacks 
are  constructed  of  reinforced  concrete  and  mounted  on 
steel  supports  above  the  boilers.  This  arrangement  was 
adopted  on  account  of  the  possibility  it  offered  of 
placing  the  stacks  most  advantageously  with  reference 
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to  the  path  ol"  the  gases  directly  into  the  bottom  of  the 
.stacks,  without  sacrificing!:  considerable  space  in  the 
boiler  room.  While  a  heavier  steel  structure  was  re- 
quired for  this  plan,  a  saving  in  first  cost  and  operating 
expense  was  shown  over  the  usual  scheme  of  building 
the  stacks  from  the  ground  up  and  enlarging  the  boiler 
room  to  provide  the  necessary  additional  .space,  or  over- 
placing  the  stacks  behind  the  boiler  room  and  installing 
the  long  breeching.  The  plan  makes  a  very  compact 
boiler  plant  and  has  necessitated  a  minimum  property 
purchase  for  the  ultimate  plant.  The  stacks  are  104 
ft.  high  above  the  steel  supports  and  have  an  internal 
diameter  at  the  bottom  of  10  ft.  4  in.,  which  tapers  to 
8  ft.  6  in.  at  the  top.  Babcock  &  Wilcox  boilers  are 
installed  rated  at  750  hp.  each,  and  operated  at  250  lb. 
pressure  with  125  deg.  superheat,  each  unit  having 
7629  sq.  ft.  of  heating  surface.  The  boilers  are  equipped 
with  especially  designed  stokers  built  by  the  Jones 
Underfeed  Stoker  Company  with  four  retorts  for  each 
furnace,  the  latter  being  16  ft.  wide.  The  boilers  can 
be  operated  considerably  above  rated  capacity. 

The  coal-handling  equipment  comprises  a  Pawling  & 
Harnischfeger  monorail  system  extending  out  from  the 


boiler-room  firing  aisle  on  steel  structures  over  a  con- 
crete storage  pit.  Coal  is  taken  in  the  1.5-ton  bucket 
hoist  directly  from  the  cars  or  from  the  storage  pit, 
carried  over  the  monorail  and  dumped  in  the  overhead 
bunkers  in  the  boiler  room,  and  from  there  is  spouted 
to  the  various  stoker  hoppers.  The  ashes  are  dropped 
into  hoppers  beneath  the  furnaces  and  drawn  into  27 
cu.  ft.  capacity  cars  which  run  on  an  industrial  track 
in  the  basement  and  dump  into  the  ash  .storage  bin 
just  outside  the  plant.  They  are  transferred  from  here 
to  the  coal  cars  by  means  of  the  monorail  bucket  hoist. 

Turbine  Room  and  Auxiliary  Equipment 

The  use  of  combination  condensate,  air  and  circulat- 
ing pumps  in  one  unit  made  possible  the  complete  in- 
stallation of  the  turbine  auxiliaries  within  the  space 
available  under  each  turbo-generator  unit.  Separate 
exciter  units  on  the  turbine-room  floor  have  been 
avoided  by  the  independent  operation  of  the  direct-con- 
nected exciters.  Further  to  safeguard  operation,  an 
Illinois  Engineering  Company's  automatic  stop  valve  is 
placed  in  the  steam  main  just  above  the  throttle  and 
so  arranged  that  if  the  vacuum  on  the  condenser  is  lost 
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FIG,    2 — SECTION    THROUGH    TURBINE   ROOM    AND    HIGH-TENSION     SWITCHING    SECTION    OF    FREMONT    STATION 
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for  any  reason  this  valve  cuts  off  the  steam  supply  and 
automatically  shuts  down  the  turbine.  The  generating 
units  are  6250-kva.,  3600-r.p.m.,  three-phase,  60-cycle, 
4000-volt,  four-wire  grounded  neutral 'Allis-Chalmers 
turbo-generators  with  the  individual  exciters  mounted 
on  the  generator  shaft.    They  are  set  across  the  turbine 
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FIG.    3 — LAYOUT  OF   CIRCUITS    IN    FREMONT   STATION 

room    and    served    by    a    25-ton,    three-motor    traveling 
crane. 

The  unit  idea  of  the  power-house  layout  was  also 
followed  in  the  selection  and  installation  of  the  auxil- 
iary equipment.  A  boiler  feed  pump  and  Hoppes  feed- 
water  heater  are  furnished  for  each  of  the  two  batteries 
of  boilers,  and  a  Clarage  Fan  Company's  forced-draft 
fan  for  each  boiler.  A  house-service  pump,  condenser 
and  condenser  auxiliaries,  etc.,  are  installed  for  each 
turbine.  The  combined  condensate,  air  and  circulating 
pump  units  are  turbine  driven  and  also  the  boiler  feed 
pump.  These  turbines  are  identical  in  speed  and  size, 
but  equipped  with  different  ratio  reduction  gears  to 
serve  their  respective  requirements.  The  house  pumps 
and  soft  and  raw  water  pumps,  however,  are  motor 
driven.  One  Bartlett  &  Graves  water  softener  and 
purifier  plant  is  located  in  the  basement  under  the  boiler 
room.  In  the  raw-water  intake  a  Chain  Belt  Company's 
traveling  screen  is  installed  which  travels  at  normal 
speed  of  4^2  ft.  a  minute.  Means  are  provided,  how- 
ever, for  increasing  this  to  approximately  9  ft.  a 
minute. 


The  steam  supply  lines  for  the  turbines  driving  the 
condenser  auxiliaries  are  tapped  into  the  main  supply 
to  their  respective  turbines  just  above  the  throttle. 
There  is  also  a  steam  connection  between  the  feed-water 
heaters  and  the  turbines,  so  that  in  case  the  pressure 
in  the  heaters  builds  up,  due  to  badly  fluctuating  load 
or  any  cause,  a  regulating  valve  opens  and  this  pressure 
is  taken  back  into  the  low  pressure  stages  of  the  tur- 
bine and  utilized. 

The  condenser  water  is  taken  from  the  bottom  of  the 
tunnel  under  the  transformer  room  and  drawn  through 
18-in.  lap-welded  pipe  to  the  condenser  and  discharged 
directly  back  into  the  discharge  tunnel  in  a  circuit 
which  is  short  and  direct.  The  condensers  and  auxil- 
iary pumps  were  furnished  by  the  Wheeler  Condenser 
&  Engineering  Company. 

Electrical  Connections 

The  main  bus  in  the  station  is  divided  by  disconnect- 
ing switches  into  three  sections  so  that  any  unit  may 
be  operated  independently  of  the  others  if  desired.  In 
addition  to  this  main  bus,  there  is  an  auxiliary  bus 
and  also  an  auxiliary  feeder  to  make  possible  the  inter- 
connection of  the  system  in  various  ways.  If  it  is 
necessary  to  work  on  the  switches  or  instruments  of 
any  particular  feeder  in  the  4000-volt  local  distribution 
system,  this  feeder  can  be  energized  from  the  auxiliary 
bus  through  the  auxiliary  feeder.  The  latter  is 
equipped  with  an  oil  switch  and  disconnecting  switches 
and  complete  instrument  equipment  with  capacity  large 
enough  to  take  care  of  any  two  outgoing  feeders.  The 
bus  arrangement  also  makes  possible  the  supply  of 
energy  to  any  feeder  from  any  generator  and  the  paral- 
leling or  isolation  of  any  generator.  A  small  oil  switch 
is  provided  in  the  neutral  of  each  generator  so  that 
the  neutral  energy  may  be  supplied  from  any  other 
generator. 

All  the  buses  and  heavy  power  leads  are  of  copper 
tubing  mounted  on  post-type  busbar  supports,  and  with 
busbar  spacers  placed  about  every  4  ft.  to  prevent  dis- 
placement or  distortion  of  buses  due  to  the  magnetic 
stresses  under  short  circuit.  The  sixteen  oil-switch 
compartments  are  constructed  of  4-in.  concrete  with 
transite  board  partitions  1  in.  thick.  These  oil-switch 
cells   serve   the   purpose   also   of   providing   a   fireproof 
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FIG.    4— OIL   SWITCHES   ON    TURBINE   ROOM    FLOOR   LEVEL   AND    COMPARTMENT    FOR    CURRENT    AND    POTENTIAL    TRANSFORMERS 
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compartment  for  the  potential  and  v-urrent  transform- 
ers, which  are  mounted  in  the  same  compartment  with 
their  respective  oil-switch  poles.  The  advantages 
claimed  for  this  layout  are  as  follows:  The  whole  unit 
— oil  switch,  disconnecting  switch  and  current  and  po- 
tential transformers — is  placed  altogether  to  make  a 
handy  and  accessible  arrangenv.Mit.     Less  space  is   re- 


so  that  the  present  peak  load  on  the  station  can  be  car- 
ried by  two  of  the  three  main  units. 

Energy  for  the  remote  control  switching  system  is 
supplied  by  a  battery  of  fifty-five  E-9  cells  furnished 
by  the  Electric  Storage  Battery  Company.  These  are 
charged  by  a  2-kw.  motor-generator  set  which  is  kept 
floating  on  the  line  with  the  rate  of  charging  adjusted 


FIGS.   5   AND  6 — UNDERFEED  STOKERS  AND  CONDENSER  AND   AUXILIARIES    FOR    ONE    TURBINE    UNIT 


quired  and  the  installation  cost  is  reduced.  Type  C-1 
Westinghouse  oil  switches  are  used  in  this  connection, 
and  lend  themselves  well  to  this  compact  construction. 
The  busbar  supports,  disconnecting  switches  and  the 
like  were  furnished  by  the  Electrical  Engineers  Equip- 
ment Company. 

The  outgoing  lines  at  present  include  three  4000-volt, 
300  to  500-amp.  feeders  for  the  Fremont  distribution 
system,  and  one  4000-volt,  500-amp.  tie  feeder  for  the 
exchange  of  energy  between  the  hydroelectric  plant  and 
the  steam  plant.  There  is  also  a  connection  from  the 
4000-volt  bus  and  auxiliary  bus,  through  a  bank  of  four 
4000/66,000-volt  transformers  which  supply  two  out- 
going high-tension  feeders  delivering  energy  to  the 
distribution  system  of  the  Ohio  Light  and  Power  Com- 
pany serving  Fostoria,  Tiffin,  etc.  These  four  water- 
cooled,  1250-kva.,  single-phase  transformers  are  so  con- 
nected that  the  spare  unit  can  be  switched  in  .place  of 
any  other  without  disturbing  any  permanent  connec- 
tions. 

The  switchboard  controlling  these  various  feeders 
consists  of  twelve  panels  of  black  natural  slate  and  one 
swinging  bracket.  The  meters  are  the  7-in.  Westing- 
house  dead-beat  type.  The  watt-hour  meters  are 
mounted  on  the  back  of  the  board  5  ft.  above  the  floor 
so  that  a  man  does  not  have  to  stoop  to  read  them. 
The  board  is  also  equipped  with  a  curve  drawing  volt- 
meter and  a  curve-drawing  frequency  meter.  There  is 
one  Tirrill  regulator  panel,  three  generator  panels,  two 
two-circuit,  66,000-volt  feeder  panels,  one  two-circuit 
transformer  panel,  three  two-circuit,  4000-volt  feeder 
panels,  one  auxiliaries  panel  and  one  station  panel.  The 
Tirrill  regulator  is  designed  for  individual  exciter  con- 
trol, as  the  exciters  are  not  operated  in  parallel.  This 
was  a  matter  of  completely  isolating  each  exciter  from 
the  others  to  avoid  the  possibility  of  'shutdown  when 
both  units  are  operated  in  parallel  and  to  avoid  throw- 
ing the  total  load  on  any  one  when  the  other  fails.  This 
necessitated  the  installation  of  a  complete  spare  unit 


to  be  practically  equal  to  the  energy  consumption  of 
the  indicating  lamps  on  the  switchboard. 

This  station  was  designed  and  the  general  construc- 
tion contract  was  handled  by  Woodmansee  &  Davidson, 
consulting  engineers  of  Chicago. 


Compound  for  Use  in  Rebuilding  Dry 
Batteries 

The  war  in  Europe  has  caused  a  scarcity  of  various 
articles  once  available  in  large  quantities,  and  much 
effort  and  ingenuity  have  been  made  by  all  the  warring 
nations  toward  finding  substitutes  for  one  thing  and 
another.  It  had  been  the  custom  abroad  until  almost  a 
year  ago  to  use  wheat  or  rye  flour  for  thickening  the 
electrolyte  of  dry  batteries,  but  since  there  is  now 
rather  a  scarcity  of  these  cereals  attention  has  been 
turned  to  other  substances.  Of  these  kieselguhr,  water- 
glass,  gelatine,  starch,  sawdust  and  glass-wool  seem  to 
have  proved  satisfactory.  One  of  these  products,  or  an 
admixture  of  several  of  them,  is  used  as  the  base  or 
binder.  For  the  electrolyte  proper  is  used  well-pow- 
dered salammoniac,  calcium  acetate,  zinc  chloride  and 
thin  refined  glycerine  in  the  proportion  of  about  equal 
parts  of  salammoniac  and  the  calcium  acetate,  80  grams 
of  each,  40  grams  of  the  zinc  chloride  and  10  grams  of 
glycerine.  The  mixture  is  stirred  energetically  after 
being  covered  with  distilled  water  at  a  temperature  of 
40  deg.  C.  and  until  all  solid  matter  is  dissolved  and 
thoroughly  mixed  in  one  concentrated  solution,  which 
is  then  allowed  to  be  taken  up  by  the  binder,  forming 
a  paste  which  is  then  applied  between  the  plates  of  the 
cell  or  battery  to  form  the  electrolyte.  The  whole  is 
inclosed  in  a  casing  of  paraffine  fitted  with  vents  for 
the  escapement  of  gas.  The  addition  of  equal  parts  of 
calcium  acetate  and  salammoniac  is  said  to  make  a  very 
satisfactory  mixture,  one  which  has  high  conductivity 
and  does  not  crystallize,  nor  is  it  hygroscopic. 
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Motor  Service  in  Constructing  Grain  Elevator 

Hauling  Sand  and  Gravel  Cars,  Unloading  and  Distributing  Contents,  Mixing  and  Distrib- 
uting Concrete,  Hoisting  and  Pumping  Applications,  Also  Electrical 
Layout  and  Performance  Data 


MANY  labor  and  time-saving  applications  of  elec- 
tricity which  should  be  of  interest  to  building 
contractors  and  central  stations  seeking  new 
business  have  been  employed  in  constructing  a  10,000,- 
000-bushel  concrete  grain  elevator  on  the  Calumet  River, 
near  Chicago.  Involving  as  it  does  the  pouring  of  85,000 
yd.  of  concrete,  probably  the  most  extensive  concreting 
system  ever  utilized  has  been  employed.  Aside  from 
indicating  numerous  methods  of  using  motors  in  con- 
struction work  this  plant  is  remarkable  in  that  it  is 
operated  entirely  by  electricity — a  feature  which  has 
permitted  considerable  flexibility,  economy  and  despatch 
in  operations. 

The  installation  has  called  for  the  construction  of  223 
tanks  in  three  groups.  One  group  is  adjacent  to  the 
river  and  consists  of  tanks  22  ft.  6  in.  in  diameter  by 
105  ft.  high.  Another  group  contains  104  tanks  of  the 
same  dimensions,  while  the  third  consists  of  ninety-five 
15-ft.  tanks,  which  are  erected  on  top  of  the  work 
house  and  extend  to  the  same  height  as  the  other  tanks. 
Ultimately  seventy-eight  tanks  will  be  added  to  the 
central  group,  making  301  in  all.  These  structures  con- 
stitute the  Calumet  Terminal  Elevator  of  the  Chicago  & 
Northwestern  Railway,  and  are  being  constructed  from 
the  plans  of  the  John  F.  Metcalf  Company,  engineers, 
by  the  Witherspoon-Englar  Company  and  Grant  Smith 
Company,  joint  contractors.  When  the  elevators  are 
completed  they  will  be  electrically  operated  from  an 
isolated  power  plant  and  the  installation  will  comprise 
some  novel  features  in  the  way  of  special  equipment  and 
wiring.  During  construction  work,  however,  energy  is 
being  furnished  by  the  Commonwealth  Edison  Company 
under  its  limited  form  of  contract. 

The  concreting  plant,  which  comprises  a  system  of 
belt  conveyors  that  obviate  the  handling  by  hand  of  all 
materials  except  the  cement,   is   shown   quite   fully   in 


5-hp.  induction  motor  and  discharges  onto  a  second 
24-in.  belt,  driven  by  a  30-hp.  motor,  which  conveys  the 
material  up  an  incline  and  dumps  it  into  storage  bins 
having  a  capacity  of  1000  yd.  of  sand  and  1800  yd.  of 
gravel.  The  latter  conveyor  is  300  ft.  long  and  runs  over 
a  traveling  tripper,  which  deposits  the  material  in  the 


FIG.   2- 


-TEMPORARY    LAMP-CIRCUIT    WIRING    CARRIED    ON 
STUDDING    OVER    TANKS 


particular  bins  desired.  Beneath  the  storage  bins, 
where  there  is  a  hopper  every  6  ft.,  runs  a  third  con- 
veyor, which  delivers  material  to  a  long  inclined  belt 
(Fig.  3D),  which  in  turn  discharges  into  a  hopper  in  the 
center  one  of  the  three  towers.  From  this  hopper  mate- 
rial is  delivered  to  belts  running  to  hoppers  in  the  two 
end  towers  or  to  a  concrete  mixer  at  the  foot  of  the 
middle  hoist  tower. 

The  understorage  bin  belt,  which  is  216  ft.  long,  and 
the  incline  belt,  which  is  120  ft.  long,  are  driven  by 
15-hp.  motors,  and  the  lateral  distributing  belts,  one 
192  ft.  and  the  other  187  ft.  long,  are  operated  by  10-hp. 
motors.     Each   of  the  three  concrete  mixers  is  driven 


FIG.   1 — ARRANGEMENTS  TO  USE  ELECTRIC  SERV 

^^Substation   for  construction  service.     B — Switch  controIliiiK 
lighting   circuits. 

the  illustrations  of  Fig.  3.  The  cars  of  sand  and  gravel 
are  hauled  onto  the  dumping  platform  by  a  single-drum 
hoist  (Fig.  3A),  which  is  driven  by  a  20-hp.  slip-ring 
motor.  Running  beneath  the  hoppers  is  a  24-in.  belt 
conveyor,  which  permits  unloading  three  "battleship" 
type  cars  at  a  time,  this  being  found  necessary  since 
emptying  one  car  at  a  time  could  not  supply  the  material 
PS  fast  as  it  was  used.     The  conveyor  is  driven  by  a 


ICE  DURING  CONSTRITTION   OF  GRAIN   ELEVATOR 

ill    Ix'lt   convcNor   motors.      C — M.iin  cf)ntrol   board   for  all   i.i>wer  and 

by  a  20-hp.  motor.  Single-drum,  1-yd.  concrete  bucket 
hoists  are  installed  at  each  tower  and  each  is  driven 
by  a  90-hp.  motor  capable  of  raising  the  bucket  at  the 
rate  of  400  ft.  per  minute.  When  material  has  to  be 
hoisted  140  ft.,  lifting,  dumping  and  returning  is  ac- 
complished in  forty-six  seconds,  the  mixer  operations 
being  timed  so  that  a  batch  of  concrete  is  ready  and 
waiting  on  each  return  of  the  hoist  bucket.    In  addition 
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to  the  concrete  hoists  there  is  a  double-drum  hoi.st 
driven  by  a  35-hp.  motor  on  one  of  the  towers  for  hoist- 
ing kimber  and  miscellaneous  equipment. 

Types  of  Motors  and  Control 

One  of  the  principal  features  of  the  electrical  installa- 
tion is  the  use  of  Wagner  BW  starterless-type,  three- 
phase  induction  motors  on  all  belt  conveyors,  thus  mak- 
ing it  possible  to  control  them  through  a  bank  of  simple 
three-blade  knife  switches  centrally  located.  In  Fig.  IC 
are  shown  the  knife  switches  which  give  the  central 
hoist  engineer  complete  control  of  the  entire  concreting 
system.  Concentrating  the  control  of  all  parts  of  the 
system  has  contributed  considerably  to  the  flexibility  of 
operation  and  has  permitted  marked  economies.  All 
of  the  hoist  motors  are  of  the  slip-ring,  variable-speed 
type,  and  are  controlled  by  compression-type  resistance 
elements  giving  a  wide  selection  of  speeds.  Among 
other  applications  in  which  the  type  Wagner  BW 
motors  are  used  are  the  following:  A  10-hp.  motor  driv- 
ing a  three-stage,  200-gal.-per-minute  pump  and  auto- 
matically controlled  by  a  pressure  switch  in  the  water 
system  at  the  mixer  plant;  a  10-hp.  motor  driving  m.a- 


with  a  1000-amp.,  three-blade  switch  and  branches  into 
three  feeder  circuits,  one  for  each  mixer  plant.  Three 
350,000-circ.  mil  cables  supply  the  central  plant,  three 
cables  of  the  same  size  the  east  plant,  and  three  No.  4/0 

RELATION   OK  lONlOIUiY  CONSUMPTION    AND   MAXIMUM 
DEMAND  TO  CONCRETE   POURED 


Month  Cubic  Yard 

April    588 

May r),4  2fi 

.June     9,913 

.July    .^..441 

AugUHt    19,8,''>4 

September     7,866 


Maximum  Kilowatt-Hour  Consumption 

l)omaiul  Digliting'  Power 

7.5  2,672 

142  7.768 

124  6,474 

16  6,809 

4,265  22,880 

1,970  13,280 


68 
89 
77 
77 
114 
70 


Total    49,088  6,592  59,883 

UKhting   and    power 66,475   kw.-hr. 

Kilowatt-h'our  per  yard  of  concrete 1.354 

Average  earned  rate  for  energy  consumption 2.843  cents 

Cost  energy  per  yard  of  concrete 3.849  cents 

cables  the  west  plant.  These  are  carried  on  a  tempo- 
rary wooden  pole  line.  The  main  switchboard  as  well 
as  each  of  the  three  mixer  and  hoist  plants  are  fused 
simply  for  protection  against  abnormal  overloads.  The 
main  board  is  equipped  with  power  and  lighting  meters 
and  a  contact-making  clock  meter  recording  the  demand 
by  half-hour  periods. 


FIG.    3— EXAMPLES   OF   MOTOR  OPERATED   EQUIPMENT   USED   IN    CONSTRUCTING  LARGE  GRAIN   ELEVATOR 
A — Apparatus   for   hauling  sand   and   gravel   car   onto   dumping   platform.       B — Dumping    platform    under    which    is    motor-operated 
conveyor.      C — Inclined    belt   conveyor    which    conveys   material    from  dumping  bins  to  storage  bins.     D — Conveyor  from  storage  bms 
that  dumps  on  inclined  belt  leading  to  tower  distributing  conveyors. 


chines  in  the  carpenter  shop;  a  3-hp.  motor  in  the  ma- 
chine shop,  and  a  5-hp.  motor,  temporarily  connected  to 
a  60-gal.-per-minute  pump,  which  is  supplying  water  to 
the   system  while  the  main   pump   is   being   repaired. 

The  total  connected  motor  load  is  518  hp.  and  the 
energy  consumption  during  six  months  of  the  construc- 
tion work  is  indicated  in  the  accompanying  table. 

Power  for  operating  the  construction  equipment  is 
furnished  as  12,000-volt,  three-phase  energy,  the  voltage 
being  stepped  down  through  the  substation  shown  in 
Fig.  lA  to  230  volts  for  local  distribution.  Three  100-kw. 
delta-connected,  single-phase  transformers  care  for  the 
motor  demands  and  a  50-kw.  transforrner  energizes  the 
110-220-volt,  three-wire  lighting  system.  The  main 
control  board  shown  in  Fig.  IC  is  inclosed  in  the  shelter 
seen  on  the  ground  at  the  far  end  of  the  substation  in 
Fig.  lA.     The  main  230-volt  power  circuit  is  connected 


Construction  work  on  the  storage  tanks  was  carried 
on  twenty-two  hours  of  each  day,  which  accounts  for 
the  very  large  e:nergy  consumption  for  lighting  in  those 
months  when  extensive  pouring  was  done.  Since  the 
elevation  of  each  group  of  tanks  was  raised  simultan- 
eously, it  requires  about  600  lamps  to  light  the  area 
occupied  by  the  104  tanks  and  the  other  points  of 
activity  about  the  plant.  Most  of  the  lamps  used  were 
60-watt  units.  The  wires  supplying  those  on  the  ele- 
vator itself  were  carried  on  temporary  studding  fastened 
to  the  pouring  platform,  with  brackets  and  knob  con- 
struction as  shown  in  Fig.  2. 

The  electrical  layout  was  made  jointly  by  Louis 
Falzer,  electrical  engineer  of  the  Thomas  Elevator  Oper- 
ating Company,  and  Cecil  Hodgson,  electrical  engineer 
of  the  Witherspoon-Englar  Company.  J.  K.  Thompson 
was   superintendent  of  the  work   for  the  contractors. 
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Plant  Arrangements  that  Permit  Continuous 

Production  Flo^v 

How  Supervision  of  Electrical  Equipment  Covering  2,000,000  Sq.  Ft.  of  Space  Is  Vested  in 

Six  Men;  How  Apparatus  and  Control  Is  Standardized,  and  Provisions  Made  for 

Assuring  Continuous  Operation  in  Crane  Company's  New  Chicago  Plant 

By  H.  S.  Stewart 

lOlectrical    lOiiKirieer  Crane  Comiiaiiy.  Chicago,   111. 


THE  Crane  Company's  new  plant  at  Chicago  is  a 
novel  example  of  how  equipment  can  be  arranged 
and  controlled  to  insure  uninterrupted  operation 
and  permit  a  continuous  flow  of  material  through  the 
successive  production  processes.  Owing  to  the  type  of 
control  used  the  workmen  need  have  no  training  in 
starting  motors  and  may  thus  devote  their  entire  time 
to  productive  operations.  Another  feature  of  the  in- 
stallation is  the  extremely  low  maintenance  expense  in- 
volved. This  is  due  in  part  to  centralizing  the  super- 
vision of  all  electrical  equipment,  which  includes  10,000 
hp.  in  motors  distributed  over  2,000,000  sq.  ft.  of  area 
in  six  men.  Standardizing  equipment  and  methods  of 
installing  it  has  also  aided  in  holding  down  this  expense, 
since  it  permits  carrying  less  spare  parts  in  stock  and 
simplifies  diagnosing  and  remedying  troubles.  It  is  in- 
teresting to  point  out  that  purchased  energy  is  used  ex- 
clusively for  operating  this  plant,  the  Crane  Company 
believing  in  specializing  in  manufacturing  and  not  ex- 


tending its  field  to  include  another  specialized  industry 
— the  generation  of  electricity. 

As  outlined  on  page  921  of  the  April  22  issue  of  the 
Electrical  World  special  consideration  has  been  given 
at  this  plant  to  securing  more  than  one  source  of  energy 
supply  and  to  providing  a  distribution  system  that 
would  allow  for  extensions  to  the  plant.  The  substa- 
tions have  been  located  approximately  in  the  center  of 
each  group  of  buildings.  Energy  is  delivered  to  each 
of  these  at  12,000  volts  and  stepped  down  to  220  volts 
by  transformers  whose  secondaries  are  delta  connected 
with  the  middle  point  of  one  phase  grounded.  Reliabil- 
ity of  service  is  increased  by  having  two  banks  of  trans- 
formers at  each  substation,  either  of  which  can  carry 
the  entire  load.  They  are  connected  to  separate  buse.s 
but  are  normally  operated  in  parallel  so  there  would  be 
no  interruption  to  service  if  one  bank  was  cut  out  of 
service,  which  is  done  automatically  in  case  of  faulty 
operation.    Continuous  operation  is  still  further  assured 


FIG.    1 — CONTROL   FEATURES    OF    MOTOR    INSTALLATIONS    THAT    HAVE  AIDED   IN   SPEEDING   UP  PRODUCTION    IN   CRANE  PLANT 

A — Typical  production  unit  in  nipple  shop  of  Crane  Company's  Chicago  plant  showing  totally  inclosed,  safety-first,  motor  switches 
mounted  on  columns.  These  switches  are  provided  with  overload  and  low  voltage  protective  features,  have  all  wiring  inclosed  and 
are  provided  with  conduit  terminals.  They  are  standard  for  all  induction  motors  of  7.5  hp.  and  over  in  this  plant.  Bach  motor  has  a 
separate  conduit  line  back  to  a  control-board  in  a  sectionalized  switciiboard  room.  Such  a  control-board  is  shown  in  B.  The  plant 
has  six  such  departmental  rooms  where  there  is  a  three-coil  circuit  breaker  for  each  motor  in  a  particular  section.  This  breaker  may 
trip  out  and  be  replaced  bv  the  attendant  before  the  motor  stops  rotating.  In  C  is  shown  a  reversible  drive. for  a  special  tapping  ma- 
chine. The  arrangement  provides  two  speeds,  450  r.p.m.  forward  and  900  r.p.m.  rever.se.  A  solenoid  brake  mounted  on  the  motor 
.shaft  gives  quick  stops  and  extreme  accuracy  of  depth  of  the  drilled  hole.  The  automatic  control  panel  is  shown  at  the  left.  A  battery 
of  these  machines  have  been  in  operation  over  a  year,  reversing  four  times  a  minute,  eight  hours  a  day,  without  repairs.  I) — In 
special  cases  it  was  desirable  to  operate  motors  from  a  distance.  This  is  accomplished  by  pu.sh  button  control  shown  in  E  connected 
to  automatic  control  panels  shown  in  D.  These  panels  are  installed  in  a  departmental  switchboard  room  and  automatically  handle  the 
starting  conditions  of  the  motors  which  may  be  otherwise  operated  by  unskilled  labor.  F — This  view  shows  motor-driven  exhausters 
which  collect  dust  from  tumbling  machines  in  the  foundry.  The  switch  at  the  left  is  standard  for  motors  of  7.5  hp.  The  oil  switches 
at  the  right  over  the  drum  controllers  are  used  as  line  switches  in  series  with  the  controllers  for  operating  each  of  the  variable  speed 
motors  on  the  ceiling,  which  are  rated  at  35  hp.     This  is  a  standard  variable  speed   motor   installation  for  the  plant. 
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by  running  the  feeders  to  each  motor  in  separate  con- 
duits. Thus  a  fault  on  one  circuit  will  not  afTect  an- 
other, as  often  happen.s  where  several  taps  are  made  on 
each  feeder.  Since  interruptions  to  plant  operations 
would  cause  considerable  loss  due  to  reduction  in  out- 
put, fuses  have  been  omitted  from  all  motor  circuits 
and  centrally-grouped  circuit  breakers  used  instead.  In 
case  of  an  overload  the  switchboard  attendant  receives 
both  red-light  and  gong  signals  and  is  thereby  often 
enabled  to  restore  the  circuit  breaker  before  the  motor 
stops  or  the  workman  even  knows  of  the  interruption. 

Where  motors  which  require  gradual  acceleration  are 
used  remote  control  switches  have  been  provided  to  per- 
mit the  plant  workmen  to  start  or  stop  the  motors  by 


simply  pushing  a  button.  The  automatic  contactors 
which  these  button  switches  control  are  centrally 
grouped  like  the  circuit  breakers  so  they  are  under  the 
supervision  of  the  department  switchboard  attendant. 
Other  motors,  except  those  rated  below  7.5  hp.,  are  con- 
trolled by  compensators  having  overload  and  no-voltage 
trip  coils.  The  wiring  to  these  switches  is  totally  in- 
closed, being  run  in  conduit.  As  a  rule  the  compensa- 
tors are  mounted  on  columns  near  the  motors  they  con- 
trol. To  facilitate  identifying  the  control  apparatus  for 
each  motor  a  painted  label  shows  the  location  and 
number  of  the  motor.  For  instance  /J3-S-350  refers  to 
motor  No.  350  on  second  floor  of  building  Z>,. 

Practically  every  operation  from  winding  the  tower 


FIG.    2 — AUTOMATIC   CONTROL   FOR   CRANE   AND    SPECIAL   MACHINES   OPERATED   BY   STANDARD   MOTORS   IN    CRANE   PLANT 

G — In  the  pipe  .stock  room  of  the  Crane  phint  a  5-ton,  90-ft.  crane  is  operated  without  hooks — electromagnets  do  the  lifting  and 
are  energized  by  a  3.5-kw.  motor-generator  set  installed  on  the  crane.  H — An  inclosed  bridge  type  of  motor  used  on  the  crane  is 
shown  in  H  mounted  above  the  cab.  This  motor  is  rated  at  30  hp.,  equipped  with  solenoid  brake  and  controlled  by  the  automatic  pan- 
els shown  at  the  right.  Each  of  the  three  crane  motors  is  provided  with  limit  switch  contacts,  making  it  impossible  tor  the  operator  lo 
damage  the  crane  through  carelessness.  As  an  additional  protection  one  main  line  and  three  individual  circuit  breakers  are  in- 
stalled in  the  cab  as  shown  in  J.  In  the  plating  room  duplicate  motor  generator  sets  installed  on  the  ceiling  are  shown  in  i.  ine 
machine  illustrated  in  K  is  operated  by  a  0.5-hp.  motor  and  turns  down  nuts  on  flange  bolts  at  the  rate  of  100  per  minute, 
monorail  crane  in  L  supplies  coal  to  a  heating  plant  at  the  rate  of  200  tons  per  day  and  is  handled  by  one  man  Ihis  crane  is 
at  3  tons  and  is  operated  by  four  motors.  The  special  milling  machine  in  M  requires  six  motors  shown  mounted  on  tlie  ceiling, 
starting  (Cwitches  at  the  left  are  standard  for  induction  motors  in    tlie  plant  of  7. .5  hp.  and  under. 
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clock  to  driving  the  most  intricate  tool  is  performed  by 
electricity.  By  using  this  motive  power,  production 
speeds  have  been  permitted  which  were  previously  un- 
known. Castings  are  dumped  from  the  molds  red  hot 
and  are  conveyed,  tumbled,  sorted  and  delivered  to  the 
various  machinery  sections  by  electric  trains  operating 
at  speeds  up  to  15  miles  per  hour.  In  the  meantime, 
the  sand  has  been  removed,  sifted,  cooled  and  tempered 
and  the  scrap  elevated  and  redeposited  in  a  continuous- 
pouring  furnace.  Dust  falling  from  the  rotating  tum- 
blers is  gathered  by  motor-driven  exhausters  at  a  coct 
which  makes  the  dust  a  profitable  by-product  when  sold 
to  fertilizer  manufacturers.  The  exhausters  are  driven 
by  the  two  35-hp.  slip  ring  motors  shown  in  Fig.  1,  the 
speed  being  regulated  by  the  drum-type  controllers 
shown  below  the  oil  switches.  This  control  equipment 
is  typical  of  that  employed  for  slip-ring  motors  of  25 
hp.  and  up  while  the  switch  on  the  left  is  standard  for 
75-hp.  motors. 

Separating  iron  and  brass  filings  is  also  performed  by 
electricity.  This  is  done  by  a  rotating  electro-magnet 
which  separates  the  mixed  filings  into  two  piles,  han- 
dling about  one  ton  per  hour.  A  2-hp.  motor  rotates 
the  sorting  machine.  Coal  for  the  steam-heating  plant 
is  handled  at  the  rate  of  200  tons  a  day  by  a  four-mo- 
tor 3-ton  Shepard  monorail  crane  operated  by  one  man. 
One  set  of  two  motors  moves  the  trolley  in  and  out  of 
the  building,  the  third  motor  operates  the  hoist,  and 
the  remaining  motor  opens  and  closes  the  clamshell 
bucket.  To  prevent  interruptions  in  the  electroplating 
department,  duplicate  motor  generators  have  been  pro- 
vided. These  are  mounted  on  the  ceiling  and  controlled 
by  apparatus  attached  to  nearby  columns.  Two  years' 
satisfactory  operation  wi^h  this  arrangement  speaks 
well  for  the  suitability  of  the  location  of  this  equipment. 

One  example  of  the  way  in  which  the  plant  produc- 
tion has  been  "speeded  up"  is  the  arrangement  for  re- 
versing the  tapping  machines  at  twice  the  working 
speed,  permitting  a  25  per  cent  increase  in  production. 
The  motor  driving  each  machine  is  a  two-speed  alter- 
nating-current unit  which  operates  450  r.p.m.  running 
forward  and  900  r.p.m.  reverse.  A  solenoid  brake 
mounted  on  the  motor  shaft  permits  quick  stops,  there- 
by insuring  extreme  accuracy  as  to  depth  of  hole  drilled. 
The  motor  and  automatic  control  apparatus  used  with 
one  of  these  machines  is  shown  in  Fig.  1.  A  battery 
of  these  machines  has  been  reversing  four  times  a  min- 
ute, eight  hours  a  day,  for  over  a  year  vvithout  requir- 
ing repairs  of  any  kind  on  the  electrical  equipment. 

A  method  of  arranging  six  motors  to  drive  a  special 
milling  machine  is  shown  in  Fig.  2.  These  units  are 
attached  to  the  ceiling  over  the  machine  and  are  con- 
trolled by  the  starting  switches  mounted  on  the  angle- 
iron  frame  work  at  the  left. 

In  the  pipe  warehouse  is  an  interesting  crane 
equipped  with  electro  magnets  instead  of  hooks.  These 
are  employed  to  do  all  the  transporting  and  are  ener- 
gized by  a  3.5-kw.  motor-generator  mounted  on  the 
crane.  Three  inclosed  motors  operate  the  crane,  each 
being  controlled  by  automatic  contactors  actuated  by  a 
master  switch  in  the  crane  cage.  Limit  switches  pre- 
vent over-running  the  motors.  For  additional  protec- 
tion one  main-line  and  three  individual  circuit  break- 
ers are  installed  in  the  cage.  Fabroil  gears  and  pin- 
ions are  used  on  all  the  cranes  and  on  many  motors 
throughout  the  plant. 

To  improve  the  power  factor  and  thereby  permit 
using  the  minimum  allowable  size  cable  a  600-kva.  syn- 
chronous condenser  will  be  installed  in  the  new  section 
of  the  plant.  The  arrangement  will  permit  a  net  sav- 
ing of  $4,000  in  cable  investment.  About  86  miles  of 
cable  is  now  installed.  Suburban  and  lead-covered 
cable  is  used  for  underground  circuits,  while  varnished 


cambric  wire  inclosed  in  metal  condu't  is  employed  for 
interior  work. 

Aside  from  the  applications  mentioned  electricity  is 
being  used  for  operating  a  floor  .scrubber,  driving  a 
flexible  shaft  to  turn  down  nuts,  heating  at  inaccessible 
points,  controlling  water  level  in  foundry  tanks,  oper- 
ating a  grinder  used  by  the  core-box  repair  man,  pre- 
paring glue,  and  driving  wood-working  machines. 

All  squirrel-cage  motors  are  General  Electric  type 
K.T.  Those  rated  at  7.5  hp.  and  less  are  con- 
trolled by  CR-1031  switches,  while  H-5  compen.sators 
with  overload  relays  arranged  for  conduit  wiring  are 
u.sed  for  motors  rated  at  7.5  hp.  to  25  hp.  Fractional 
horsepower  motors  are  of  the  repulsion  induction 
single-phase  type.  K-5  solenoid  operated  switches  are 
used  for  underground  low-tension  feeders;  K-12  oil 
switches  for  incoming  line  12,000-volt  service;  and 
K-20  oil  switches  for  slip  ring  motors  25  hp.  and  larger. 
All  of  the  electrical  apparatus  belonging  to  the  Crane 
Company  was  furnished  by  the  General  Electric  Com- 
pany, the  installation  being  supervised  by  the  writer. 


Wattmeter  Correcting  for  Transformation 
Losses 

A  singular  type  of  wattmeter  that  enables  one  to 
measure  the  high-tension  input  from  the  low-tension 
output  side  is  the  work  of  an  Austro-Hungarian  in- 
ventor, Gino  Campos  of  Milan,  Italy.  Ordinarily  watt- 
meters are  designed  to  indicate  the  input  or  output  in 
situ  by  connecting  the  voltage  and  current  coils  to 
determine  the  watt  factors  at  the  point  of  measure- 
ment. However,  by  the  disclosure  made  in  patent  No. 
1,201,996  it  becomes  possible  to  measure  the  total  input 
on  the  high-tension  side  of  a  transformer  by  merely 
connecting  the  wattmeter  to  the  low-tension  side  of  a 
transformer.      In    other    words,    the    wattmeter    auto- 
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matically  corrects  for  the  transformer  losses.  This 
ingenious  result  is  accomplished  by  simply  compensat- 
ing the  voltage  and  current  coils  of  the  dynamometer 
by  means  of  additional  turns  whose  fields  are  propor- 
tional to  the  current  and  voltage  respectively  of  the 
low-tension  side.  Because  the  copper  losses  of  trans- 
formation are  proportional  to  the  square  of  the  current, 
and  the  iron  losses  are  substantially  proportional  to 
the  square  of  the  voltage,  it  is  seen  that  such  compen- 
sated winding  can  suitably  add  to  the  deflection  reading 
of  the  wattmeter  to  make  it  measure  both  the  low- 
tension  output  and  the  watts  lost  in  the  transformation 
of  power. 

Keeping  Trial  Irons  from  Coming  Back 

Of  the  5000  electric  irons  sold  by  the  central  station 
at  Youngstown,  Ohio,  last  year  only  three  came  back. 
The  men  in  the  sales  department  believe  the  company's 
policy  of  requiring  customers  to  return  irons  them- 
selves, is  responsible  for  this  enviable  record.  The  irons 
are  put  out  on  fifteen  days'  free  trial  and  if  customers 
ask  for  terms  the  payment  is  spread  over  two  or  three 
months.  While  it  might  be  thought  that  many  irons 
would  be  lo.<^t  through  this  method,  the  records  show 
that  the  money  for  only  four  irons  out  of  the  5000  could 
not  be  collected.  The  people  who  had  accepted  these  four 
irons  on  trial  moved  out  of  town  before  the  first  pay- 
ment was  due. 
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Theory  and  Operation  of  Split-Phase  Magnet— III 

Vector  Relations  for  a  Paiticular  Form  of  Split-Phase  Magnet,  Its  Holding  Pull 
and  Operating  Conditions  During  the  Starting  Period 
By  F.  Hymans 


IN  the' sections  of  this  article  that  have  appeared  in 
the  Nov.  18,  and  Dec.  16,  1916,  issues  of  the  ELEC- 
TRICAL World,  the  derivation  of  the  vector  diagram 
for  split-phase  magnet  action  was  presented  and  a  dis- 
cussion of  conditions  which  apply  to  a  particular  con- 
struction of  magnet.  In  what  follows  here  the  holding 
pull  and  starting  features  are  taken  up. 

As  already  shown  in  the  previous  section  of  this  ar- 
ticle (page  1194,  Dec.  16  issue)  no  appreciable  error  is 
made  when  it  is  assumed  that  ^^  =  a  of  Figs.  8  and  9. 
Then  lOAD  =  90  deg.  -f  a.  and  lADC  =  180  deg. 

These  conditions  are  assumed  in  Fig.  10a,  on  which 
considerations  are  now  based,  wherein  angles  and  vectors 
correspond  to  actual  test  results.  With  AOAD  =  90 
deg.  4-  a,  and  since  IGOC  =  a,  the  center  of  the  locus 
circle  will  be  the  intersection  of  the  perpendicular  A^, 
bisecting  OC,  with  the  direction  of  OG,  the  vector  of 
the  open  secondary  exciting  current. 

It  will  be  shown  in  Section  IV  that  the  best  conditions 
occur  when  the  secondary  resistance  is  so  proportioned 
that  the  point  A  becomes  the  intersection  of  the  per- 
pendicular MA^  with  the  locus  circle.  Since  then  A,0  = 
Afi,  OAC  becomes  an  isosceles  triangle,  so  that 


ICO  A  = 


9B.  =  0A  = 


180  — 10 AC  _  180  —  (90  +  g) 
2  2 

OC 
2coaC0A 


45 


OC 


2  cos 


e-i) 


4  cos 


(•-t) 


(9) 


Substituting  in  9  for  9  from  1,  and  for  (pB,  from  3, 
we  obtain 


n.  = 


n.e 


(10) 


4npCOs|  45 1-| 

Further  in  the  isosceles  triangle  OAC,  93^  ^  CD  -\-  DA, 

=  CD  +  DA.    Substi- 


and  hence  by  9 


9 


4  cos 


('-^) 


tuting  for  9  from  1,  CD  from  6  and  DA  from  7,  after 
replacing  in  7  9  by  a,  we  obtain 
fipie 


i»  = 


Wg  (4La)w/icos  a  +  e)  cos 


e-i) 


Eliminating  i«  between  10  and  11,  we  derive 
'ALiSiTipH  cos  a  +  e ' 


■) 


(11) 


(12) 


On  a  magnet  with  tip  =  325;  ng  =  15;  i  =  0.934;  a 
=  10°  —  20';  L  =  7  X  10"'.  an  emf.  of  161.8  7  at  a 
frequency  of  60  cycles  (03  =  1207c)  was  impressed.  The 
secondary  resistance  was  adjusted  to  produce  the  best 
holding  pull,  and  it  was  found  by  a6tual  measurement 
that  r  =  0.65  and  is  =  3.78  A.  From  11  and  12,  how- 
ever, we  calculate  is  =  3.58  A  and  r  =  0.68,  showing  an 
excellent  agreement,  particularly  since  the  rheostat  used 
in  the  secondary  could  only  be  adjusted  in  steps. 


The  primary  current  ip  =  OF  is  the  resultant  of  the 
open  secondary  exciting  current  i  and  the  vector  OF  = 
nsig/2np  (see  equation  2).  Since  GF  is  parallel  to  OUr 
and  therefore  perpendicular  to  OA,  it  is  easily  found  that 
/.OGF  =  135  +  a/2.  For  the  sake  of  clearness  these 
conditions  are  exaggeratedly  shown  in  Fig.  10b,  from 
which  we  derive 


•  _      l/^sisV 


-f-  4 1  cos 

n„ 


(.35  +  -!) 


(13) 


For  i  =  0.934  A,  a  =  10°  —  20',  and  i«  =  3.58  A  as 
calculated  from  11,  Wp  =  325,  and  Wg  =  15,  we  find  from 
13,  ip  =  0.999  A.    By  actual  measurement  ip  =  1.0  A. 

IV — Holding  Pull  of  the  Split-Phase  Magnet 

The  holding  pull  of  the  split-phase  magnet  is  the  load 
which  the  magnet  can  sustain  without  chatter.  It  is, 
of  course,  equal  to  the  smallest  instantaneous  pull  which 
the  stationary  part  of  the  magnet  exercises  on  the 
hinged  part.  It  will  be  denoted  by  Ph,  and  will  be  meas- 
ured at  a  point  centrally  between  5,  and  B^;  that  is,  at 
a  lever  b  from  the  fulcrum  (Fig.  7).  If  we  have  in 
general  a  certain  number  of  fluxes,  of  which  the  maxi- 
mum values  are  90,  94,  9c,  etc.,  and  when  the  angles  of 


FIGS.    10a    and    10b — VECTOR    DIAGRAMS    OF    RELATIONS    BASED 
UPON   TEST   RESULTS 

lead  or  lag  in  respect  to  a  certain  datum  line  are  Po,  ^b, 
Po  etc.  the  instantaneous  value  of  each  of  the  fluxes  will 
appear  in  the  general  form  $0  =  9a  sin  (o>t  +  %),  where 
t  is  the  time.  If  further  g„,  qt,,  Qc,  etc.,  are  the  pole 
areas  for  each  of  these  fluxes,  the  resultant  of  the  in- 
stantaneous magnetic  pull  will  be  expressed  by 

which  can  be  written 


F  = 


10' 


2X7.213 


2^t 


1  — cos  (2o>«  +  2p„)] 


_    10"    X^9a 
~  147426  ^  Qa 


'V^COS   (2o)t  +  2Pa) 
•^"   Qa 


The  first  part  of  the  right  hand  member  of  the  above 
equation  requires  merely  algebraic  addition  of  given 
quantities,  while  the  second  part  is  the  vector  addition 
of  quantities  of  double  frequency  and  double  lead  or 
lag,  which  may  be  obtained  by  means  of  the  ordinary 
graphical  process.     The  minimum  value  of  F  which  we 
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so  obtain  is  the  holding  pull.  We  can  apply  the  above 
to  the  split-phase  magnet  for  each  position  of  the  point 
A  on  the  locus  circle  and  so  determine  in  which  position 
of  A  the  greatest  holding  pull  occurs.  The  process  is, 
however,  laborious  and  does  not  show  the  influence  of 
the  various   quantities.     A   strict   mathematical  treat- 


FIG.    11 — SPLIT-PHASE   MAGNET   SHOWN    IN    STARTING   POSITION 

ment,  on  the  other  hand,  offers  no  especial  difficulties, 
but  does  not  result  in  a  formula  sufficiently  simple  for 
practical  purposes.  A  very  close  approximation  may  be 
had  as  follows:  We  have  already  observed  that  phase 
and  magnitude  of  the  fluxes  9;  and  9jj  at  the  poles  A, 
and  A„  as  well  as  of  the  fluxes  9b,  and  90^  at  B^  and  B„ 
are  such  that  their  resultant  is  always  the  total  flux  9 
linking  with  the  primary  (Fig.  10a).  The  nearer  the 
point  A  is  to  C,  the  nearer  are  angles  COE  and  COD, 
and  also  the  angles  COB  and  COA  alike,  and  the  nearer 
will  it  be  true  that  the  least  instantaneous  pull  is  exer- 
cised on  the  hinged  arm  of  the  magnet  at  the  instant 
when  the  instantaneous  value  of  9  is  zero.  At  such  in- 
stances, however,  the  pull  due  to  the  fluxes  9j  and  9i, 
may  for  all  practical  purposes  be  neglected,  as  these 
fluxes  are  never  materially  out  of  phase  with  cp.  We 
shall,  consequently,  only  have  to  consider  the  pulls  due 
to  the  fluxes  93,  and  9B2  at  the  poles  B,  and  B^.  When 
we  select  OH  in  Fig.  10a  for  the  datum  line,  and  define 


FIG.    12 — ACTION    WHEN    MAGNET    IS    CLOSED 


the  instantaneous  values  to  be  the  projection  of  the 
vectors  on  the  axis  OT,  the  instantaneous  value  of  9 
will  be  zero  when  its  vector  coincides  with  the  datum 
line  as  in  Fig.  10a.  At  this  instant  the  instantaneous 
values  of  911,  and  9B0  will  be  the  projection  of  OA  and 
OB  on  OT,  and  will  be  numerically  equal  to  AA,  and 
BB^  respectively,  each  of  which  being  perpendicular  to 
OH.  Moreover,  since  AC  =  CB,  AA^  =  BB„  and  when 
Q  (in  square  inches)  is  the  pole  area  of  5,  as  well  as  of 


B.,  the  total  magnetic  pull  /-'/,  will  be  expressed  by 


1^"'     (AA:  ^  BB,^)  =V^AA:  \hs. 


(1) 


7.213Q  '""'  '  "  7.213Q 
and  will  act  at  a  point  centrally  between  B,  and  B,  at  a 
lever  b  from  the  fulcrum  of  the  hinged  arm.  The  force 
Ph  will  be  greatest  when  AA,  is  largest,  which  evidently 
is  the  case  when  the  point  A  is  the  intersection  of  the 
locus  circle  with  3/A„  the  perpendicular  to  OH  at  a  point 

A,    for   which    OA^  =.— -  =-|-  ,  whence  /.COA  =  45  — 
-^^(see  section  paragraph  3).    Further,  in  Fig.  10a 


AA,  =  OA,  tan  COA  =  OA,  tan 


=  -^tan 
4 


or  since  9  = 


el0V2 


we  find  AA, 


—  sin  a 

+  sin  a 
el0'\/2  Jl  —  sin  a 
4w„ 


VI  — si] 
1  -f  sii 


Substituting  for  AA  in  1,  we  obtain 

lOV  1  —  sin  a 

1  +  sin  a 


(2) 


"      28.852n;;w'Q 

Referring  again  to  Fig.  10a,  AA,  is  also  numerically 
equal  to  the  projection  of  CA  on  OT,  and  is  therefore 
also  the  instantaneous  value  of  CA  at  the  instant  when 
the  instantaneous  value  of  9  is  zero.  But  CA  is  the  re- 
sultant of  the  small  vector  CD  and  the  vector  DA  =  9,. 
The  holding  pull  is  therefore  mostly  all  due  to  the  sec- 
ondary leakage  flux  9,  and  its  reluctance  should  there- 
fore be  made  as  small  as  possible.  This  requires  that 
the  slot  for  the  secondary  be  made  narrow  and  centrally 
with  the  core.  In  addition  the  abutting  cores  at  B,  and 
5,  should  be  scraped  to  a  perfect  fit.  It  should  be  noted 
that  (1)  is  derived  on  the  supposition  that  the  flux  9,  is 
uniformly  distributed  over  the  pole  areas  B,  and  B,. 
This  is  not  exactly  the  case,  as  it  is  clear  that  a  line  of 
force  which  closes  right  around  the  slot  has  a  considera- 
bly shorter  path  than,  for  instance,  the  line  which  has 
been  marked  9.,  in  Fig.  7.  It  can  be  shown  that  the 
distribution  of  9,  over  the  width  w  of  the  poles  5,  and 
Bj  occurs  approximately  according  to  a  rectangular 
hyperbola  with  the  greatest  density  at  the  edges  of  the 
slot.  Nevertheless,  (2)  is  in  substantial  accord  with  tests. 
With  Q  =  1.625  sq.  in.;  rip  =  325;  a  =  10°— 20';  e 
=    161.8  at  a  frequency  of  60  cycles,  we  find  from  2 

10°  X  161.8' 

'  ~  28.852  X  325'  X  120=  X^'X  1-625 

1  — sin  10°  — 20' 
l  +  sinlO°  — 20' 
By  tests  Ph  was  found  to  be  28.5  lb.  It  will  also  be 
noted  that  Pn  as  expressed  by  equation  2  is  independent 
of  the  number  of  secondary  turns.  This  is,  of  course, 
quite  natural;  an  increase  in  the  number  of  secondary 
turns  will  proportionally  increase  the  secondary  induced 
emf.,  but  the  number  of  induced  volts  per  turn  remains 
the  same. 

V — Conditions  at  the  Start  and  the  Starting  Pull 
OF  the  Split-Phase  Magnet 

In  Fig.  11  the  magnet  is  shown  in  the  starting  posi- 
tion with  a  considerable  air  gap  at  the  poles.  It  will  be 
seen  that  most  of  the  flux  9^  now  closes  through  the  air 
without  linking  with  the  hinged  core.  So  far  as  the  pull 
is  concerned  this  flux  is  practically  without  effect.  For 
the  calculation  of  the  starting  pull  we  have,  therefore, 
only  to  contend  with  a  flux  9,  at  A,  as  well  as  at  5,,  and 
with  the  flux  9jj  at  A,  as  well  as  at  B„.  Owing  to  the 
very  small  phase  displacements  (particularly  under 
starting   conditions)    of   these   fluxes   with    OC    (Fig. 


=  25.9  lb. 
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10a),  the  magnet  will  act  for  all  practical  purposes  as 

a  purely   single-phase   magnet   with   a   llux   OC    -       * 

passing  through  each  of  the  four  poles.  On  this  basit- 
our  further  calculations  will  be  based.  In  order  to  de- 
rive an  equation  for  the  starting  pull,  it  will  be  neces- 
aary  that  we  consider  the  motion  of  the  hinged  arm 
when  the  primary  is  excited.  As  the  motion  is  of  sec- 
ondary importance  in  these  considerations,  we  shall 
choose  the  initial  conditions  as  simple  as  possible,  and 
shall  assume  that  the  primary  is  closed  at  the  instant 
when  the  instantaneous  value  of  ^  is  zero  and  that  the 
movable  arm  of  the  magnet  is  at  rest  in  the  position  of 
Fig.  11,  but  free  to  swing  in  either  direction.  The  in- 
stantaneous value  of  OC  will,   under  these  conditions, 

CO 

be  expressed  by  ~- 

the  poles  a  force  /  determined  by 


sin  liit,  and  will  cause  at  each  of 


/  = 


^'10' sin' (o^       cplO'Cl  — cos2a)t). 


ib. 


4  X  7.2130  8  X  7.213Q 

The  forces  exerted  at  the  poles  A,  and  A,  combine  to  a 
resultant  2/,  whose  point  of  application  will  lie  at  a 
distance  a  from  the  fulcrum.  Similarly  there  will  be  a 
resultant  pull  2/  acting  centrally  between  the  poles  B 
and  J?2  at  a  distance  b  from  the  fulcrum.  Reduced  to 
the  latter  point  the  resultant  of  all  magnetic  forces 
acting  on  the  hinged  arm  will  be  expressed  by 
F      2a/ 

Substituting  for  /, 


^.      2(a-f  6)   , 
4-  2/  -  -—^'  / 


and  hence 


(a+b)cp'10-'(l— co8  2coO 
4X7.2136Q 

_  (a +6)  9^10-' 

"  max  — 


2  X  7.213&Q  ^^^ 

If  Pa  is  the  load  on  the  hinged  arm,  m  the  mass  and  v 
the  speed  in  feet  per  second,  all  reduced  to  the  point  b, 
we  have 

dv 

Substituting  for  F, 

(a+&)y'10'(l  — cos2a)t) 
4X7.213&Q 
and  integrating 

(  (a -f  6)9^10" 


Pa  =  m 


dv 
It 


4  X  7.213&Q 


When  Ps< 


(a 


-Ps\± 

J  m 

(o+&)<p'10-' 

8^7.213mw&Q 

6)9^10 


sin  2oit  =  V 


(2) 


the  magnet  will  always  pull  in. 


the    quantity 


—  P.,  \ —  in    equation    2 


4  X  7.2136Q 

By  plotting  as  in  Fig.  12,  the  speed  v  against  time, 
(a+6)9'10--_       1_^ 
4  X  7.2136Q  •'  j  m 

above  will   be   the   straight   line   a,   and   the   quantity 

(a-f  &)9'10-' 

^,^ r-^  sm  2(ot  the  harmonic   b.     The  speed  v 

8  X  7.213mo)oQ 

is  the  sum  of  a  and  b,  and  is  represented  by  c.    At  first 

the  speed  is  alternately  negative  and  positive,  showing 

that  the  hinged  arm  of  the  magnet  alternately  drops 

back  and  moves  forward.    After  a  certain  lapse  of  time, 

(a+  &)9nO'' 
depending  on  how  much  smaller  P.,  is  than    .  ^.  _  _ 

4  X.   I  •^i-O0(cJ 

the  speed  goes  no  longer  through  zero  and  the  magnet 
rapidly  closes.     For 

^  (a +6)  9^0- 
-J  '        4X7.2136Q  ^^ 


V  = 


sin  2wt 


we  have  by  equation  2 

(a-f  6)9^10  ' 
8X7.21.3ww60 
The  speed  is  now  only  a  harmonic;  the  magnet  arm 
will  vibrate  with  a  period  of  double  the  frequency  of 
the  impressed  emf.,  but  will  not  close.  The  force  Pg  as 
expressed  by  3  is  the  starting  pull  at  a  point  centrally 
between  JS,  and  B^.  The  magnet  will  start  and  close 
against  any  load  smaller  than  P«,  and  the  smaller  the 
difference  between  starting  pull  and  load  the  longer 
will  it  require  for  the  magnet  to  close  and  the  less  will 
be  the  slam  at  the  instant  of  closing. 

pi 
From  equations  1  and  3  we  obtain  P«  =     '^"''  ,  showing 

that  the  starting  pull  corresponds  to  one-half  the  maxi- 
mum instantaneous  pull.  Substituting  for  9  in  3,  we 
have, 

(a +6)6^10' 
^'  =  UA26bQn,W  ^^'-  ^^^ 

Comparing  the  starting  pull  as  expressed  by  equation 
4  with  the  holding  pull  as  in  equation  2  of  section  IV, 
we  have 


Pk  = 


1  —  sin 


2(a+  b)       1  +  sin  a 


(5) 


showing  that  the  greatest  holding  pull  of  the  ordinary 
split-phase  magnet  is  only  a  fraction  of  the  starting  pull. 
For  the  magnet  of  Fig.  7,  with  a  =  4";  6  =  7%";  e  = 
161.8F;  Q  =  1.625;  Up  =  325,  and  w  =  1207c,  we  obtain 
from  equation  4:  Pg  =:=  112.9  lb.  against  a  calculated  hold- 
ing pull  of  25.9  lb.  The  design  of  a  split-phase  magnet 
must  consequently  be  based  on  the  holding  pull.  Neces- 
sarily the  starting  pull  will  be  greatly  in  excess  of  what 
is  needed  so  that  these  magnets  close  with  great  violence. 
The  greatest  instantaneous  pull  at  the  start  being 
twice  the  starting  pull,  we  obtain  for  the  above  example 
Fmaj-  =  225.8  lb.,  showing  that  for  a  comparatively  small 
holding  pull  of  only  25.9  lb.  the  magnet  has  to  sustain 
considerable  forces,  requiring  a  very  substantial  con- 
struction of  frame  and  core. 


GRAPHICAL  DESIGN  OF 

DIRECT  CURRENT  BUSBARS 

Charts  for  Determining  Proper  Current  Densities  and 

for  Comparing  the  Suitability  of  Copper  and  Steel 

Where  Mechanical  Strength  Is  a  Consideration 

BY  B.  B.  HOOD 

Assistant  to  Superintendent 

U.   S.   Metals  Refining  Company,  .Chrome,  N.  J. 

When  it  is  necessary  to  install  large  amounts  of 
copper  to  transmit  electrical  energy  special  con- 
sideration should  be  given  to  the  interest  on  in- 
vestment, rate  of  amortization  and  cost  of  power  lost, 
so  that  the  most  economical  cross-section  can  be  de- 
termined. Since  for  direct-current  conductors  the  in- 
terest and  amortization  vary  directly  as  the  size  of  the 
conductors  and  the  power  loss  inversely,  the  sum  of 
these  quantities  will  be  a  minimum  when  the  interest 
plus  amortization  equals  the  value  of  the  power  lost. 
Other  conditions  which  have  to  be  taken  into  account, 
however,  to  obtain  the  most  economical  installation  are 
the  conductivity  of  the  conductor  metal  and  temperature 
which  it  is  permitted  to  attain.  With  so  many  condi- 
tions involved  it  is  usually  a  laborious  task  to  determine 
the  most  economical  current  density  to  use.  Chart  I 
has  been  devised  to  simplify  this  operation  and  elimi- 
nate the  necessity  of  using  any  tables  or  making  any 
calculations. 
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For  example,  assume  that  a  cop- 
per busbar  having  a  conductivity 
of  93  per  cent  (Matthiessen's 
Standard)  is  permitted  to  attain  a 
temperature  of  38  deg.  C,  and  that 
copper  costs  30  cents  a  pound.  This 
cost  of  copper  should  be  the  com- 
plete installation  cost,  including 
labor,  supports,  insulators,  etc.,  re- 
duced to  cents  per  pound  basis. 
Then  with  interest  plus  amortiza- 
tion at  14  per  cent  and  energy 
costing  $40  per  kilowatt-year, 
proceed  as  follows:  Starting  in 
the  left-hand  rectangle,  follow  the 
line  marked  with  the  permissible 
temperature  (38)  until  it  inter- 
sects the  diagonal  line  (93)  repre- 
senting the  conductivity.  Next 
multiply  the  cost  of  copper  per 
pound  (30)  by  the  sum  of  the  inter- 
est and  amortization  (14),  giving 
420,  and  follow  the  diagonal  line 
marked  with  this  value  until  it  in- 
tersects the  line  drawn  parallel  to 
the  side  of  the  chart  from  the  first 
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point  of  intersection  men- 
tioned. Then  continue  per- 
pendicular to  this  line  until 
meeting  the  line  marked  with 
the  cost  of  energy  per  kilo- 
watt-year (40).  From  this 
intersection  trace  parallel  to 
the  diagonal  lines  of  the  chart 
to  the  current-density  curve. 
Below  or  above  this  point,  de- 
pending where  the  curve  i*i  in- 
tersected, will  be  found  the 
proper  current  density  (665). 
Another  use  for  this  chart 
is  the  determining  of  the 
yearly  loss  caused  by  operat- 
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0  of  tho  flamo  Crosis  Section  Area 

Showing  the  rclutions  bolwcon,  Cost  of  Copper, 

Cost  of  Steel,    Rule  of    Interest    and   Amortization. 

Cost  of  Power  Transmitted,    and    Current  Denaity, 

when  Coi)i)cr  Conductors  =  Steel   Conductors    in 

Cost  of  Operation. 


Cost  of  Operation  being  equal  to 
Interest  on  and  Amortization  of  the 
Investment.  Plus  the  Value  of  the 
Power  Lost.  Knowing  Four  of  the 
Five  Factors  the  other  one  can  be 
determined  from  the  Chart. 


Dollars  per  Kw.-Year 

00    »-»  -^       O       CO        '     '~ 


o  t—  o>  o 


CM     CO      03 


Dollars  per  H.P,  Year 


ing  buses  at  other  than 
their  most  economical  rat- 
ings. For  instance,  sup- 
pose 150,000  lb.  of  conduc- 
tors are  carrying  energy 
at  a  current  density  of  900 
amp.,  and  that  other  condi- 
tions are  the  same  as  in 
the  previously  mentioned 
case.  The  interest  and 
amortization  charge  on  the 
investment  would  be  150,- 
000  X  $0.30  X  $0.14  = 
$6,300.  Since  in  the  case 
first  considered  the  cost 
of  the  energy  lost  was 
equal    to    this    value,    the 

cost  of  energy  lost  in  the  case  under  consideration 
would  be  (900  -^  655)'  X  $6,300  =  $11,890,  since  the 
power  loss  varies  as  the  square  of  current.  This 
makes  a  total  yearly  charge  of  $18,190,  but  makes 
no  allowance  for  the  increased  temperature  of  the  con- 
ductors which  would  result  when  carrying  larger  cur- 
rents and  affect  the  conductivity  and  energy  loss.  If 
the  installation  were  made  for  655  amp.  per  square  inch, 
there  would  be  (900  -^  655)  X  150,000  =  206,200  lb. 
of  copper  installed.  This  would  carry  an  interest, 
amortization  and  power  loss  charge  of  $17,320.  Con- 
sequently the  yearly  loss  with  the  installation  under 
consideration  is  $870. 

Sometimes  a  copper  conductor  or  busbar  whose  size 
is  determined  as  aforementioned  is  required  to  support 
a  weight  greater  than  its  dimensions  will  permit,  for 
instance,  a  cathode  in  an  electrolytic  refining  plant.  In 
such  a  case  it  may  be  advisable  to  consider  steel,  pro- 
vided there  are  no  conditions  that  prohibit  its  use. 
From  a  conductivity  standpoint  it  can  be  determined 
whether  steel  can  compete  with  copper  by  using  Chart 
II,  in  which  conductors  of  copper  and  steel  having  the 
same  cross-section  area  are  compared. 


io    c^  o  o  eo 


Example 
Current   Density=  248.         Interest  etc.=  12.5% 
Cost  of  Power  =  0.33,^wh.  Cost  of  Copper  =24.5/ 
Ans.     Cost  of  Steel=  6.5/  per  Lb.  If  Steel  Costs 
less  than  6.5/  it  would  be  cheaper    than   Copper 
in  Cost  of  Interest  etc.  +   Current  Lost. 

This  Chart  is  based  on  a  Copper 
Resistivity  of  0.155  Ohms  per  Meter  Gram, 
which  is  Equivalent  to  Approximately  99%. 


For  example,  assume  that  a  current  density  of  248 
amp.  per  square  inch  will  exist  in  steel  or  copper  of  the 
dimensions  required  for  mechanical  reasons,  that  inter- 
est plus  amortization  amounts  to  12.5  per  cent,  that 
energy  costs  0.33  cents  per  kilowatt-hour,  and  that  cop- 
per costs  24.5  cents  per  pound.  Then  the  price  at  which 
steel  can  compete  with  copper  will  be  found  as  follows : 
Find  where  the  lines  indicating  the  rate  of  interest 
(12.5)  and  cost  of  power  (33)  intersect,  then  continue 
along  diagonal  line  to  adjacent  chart  border,  at  which 
point  continue  vertically  until  the  diagonal  line  marked 
with  current  density  (248)  is  met.  From  this  point 
trace  horizontally  to  the  edge  of  the  chart,  then  along 
diagonal  to  the  chart  on  left.  At  this  point  trace  hori- 
zontally again  until  meeting  the  diagonal  line  marked 
with  the  cost  of  copper  (24.5).  Under  this  point  of 
intersection  is  the  price  (6.5)  at  which  steel  can  com- 
pete with  copper. 

This  situation  exists  to  a  very  large  extent  because 
a  lower  current  density  is  used  than  would  be  proper  if 
the  conditions  upon  which  the  Chart  I  is  figured  were 
all  that  were  considered,  instead  of  bringing  in  the 
question  of  strength. 
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STATION  AND  OPERATING   PRACTICE 

A  Department  Devoted  to  Problems  of  Installation,  Operation  and  Maintenance  of  Equip- 
ment for  Economical  Generation  and  Distribution  of  Electrical  Energy 


OUTFIT  FOR  CABLE  SPLICERS 

Peatures  of  Cable  Splicers'  Tools  and  Construction 

Details  of  Compound  Kettles  and  Solder  Pots 

Developed  by  New  York  Companies 

In  conjunction  with  the  New  York  Edison  Company 
the  United  Electric  Light  &  Power  Company  has  devel- 
oped a  kit  of  cable  splicers'  tools  which  embodies  some 
■of  the  latest  ideas  on  this  equipment.  Improved  designs 
of  compound  kettles,  solder  pots  and  furnaces  have  also 
been  adopted.  Most  of  the  equipment  employed  is  shown 
in  Fig.  1.  Under  working  conditions  the  tool  kits  are 
stacked  on  the  curb  nearest  the  manhole  and  the  furnace 
shield  turned  with  the  opening  toward  the  manhole. 
A  list  of  the  tools  is  tabulated  herewith.  Part  of  the 
tools  are  insulated  with  vulcanized  rubber  or  have  wood 
handles  so  they  may  be  used  in  working  on  "live"  con- 
ductors. It  may  be  pointed  out  that  the  tools  are  tested 
monthly  and  kept  in  working  condition.  The  splicers 
are  required  to  sign  for  the  tools. 

Some  of  the  more  interesting  tools  are  shown  in 
detail  in  Fig.  2.  The  safety  hook  A  has  a  peculiarly 
shaped  hook  on  its  lower  end,  which  when  hooked  into 
the  bail  of  a  solder  pot  or  tool  pan  will  not  unhook 
accidentally.  This  hook  is  attached  t©  the  lowering 
or  hoisting  line  by  sister  hooks.  Tools  B  and  C  are  for 
lining  up  the  corresponding  conductors  of  three  con- 
ductor cables  that  have  to  be  joined.  The  link  joining 
the  jaws  of  tool  C  is  permanently  secured  in  a  slot 
in  one  jaw,  but  can  be  disengaged  from  the  other  jaw 
so  the  jaws  may  be  placed  around  conductors  in  in- 
accessible places.  The  hack  saw  E  has  a  seasoned  hard- 
wood handle  so  it  may  be  used  on  energized  cables. 
:Stripping  knife  F,  screw  driver  G,  pliers  H,  paper  insula- 
tion cutters  /  and  K,  and  wire  cutter  J  are  provided  with 
vulcanized  rubber  handles.  The  insulation  cutters  are 
really  pliers  which   have  been  equipped  with   cutting 


FIG.   1 — EQUIPMENT  USED  BY  NEW  YORK  CABLE  SPLICERS 

On  the  extreme  left  of  the  illustration  are  the  furnace,  com- 
pound kettle  and  furnace  windshield.  At  the  lower  right  hand 
corner  of  the  shield  are  the  solder  pot  and  a  ladle.  Farther  to  the 
right  arranged  in  the  order  named  are  the  safety  gasoline  tank, 
testing  equipment  kit,  tool  kit  (with  some  equipment  displayed  on 
top  and  in  front),  manhole  guard  and  danger  signal,  ventilating 
curtain  and  furnace  cabinet.  Back  of  the  testing  kit  may  be  seen 
-the  hooks  for  removing  manhole  covers. 


edges.  The  latter  are  so  placed  and  shaped  that  they 
will  just  cut  through  the  insulation  and  will  not  injure 
the  conductors.  Insulation  cutter  K  is  for  cutting  the 
belts  of  three  conductor  cables  and  cutter  /  for  cutting 
the  insulation  around  each  conductor.  Tool  M  is  a  wood 
device  for  belling  the  ends  of  joint  sleeves.  Soldering 
iron  L  ha.s  a  wood  handle.     The  handle  of  ladle  D  is 


FIG.   2 — SOME  CABLE  SPLICERS'  TOOLS 

wrapped  with  oiled  cambric  so  the  heat  conveyed  up  the 
handle  from  the  solder  will  not  burn  the  splicer's  hand. 
Tool  B,  which  is  a  conductor  bender,  is  made  of  fiber. 

LIST  OF  TOOLS  USED  BY  CABLE  SPLICERS 


One  furnace 

Two  ladles,  4-in. 

One  pot  hook 

One  pot  rope 

One  conduline  kettle 

One  test  lamp 

One  catch  pan 

One  catch  pan  with  hook 

One  hacksaw  frame,   12-in.    (not 

insulated) 
One  wood  hack  saw  frame,  8-in. 
One  soldering  iron  and  handle 
One  chipping  knife    (large) 
One  pair  gas  pliers,  12-in. 
One  pair  armour  cutters 
One  riveting  hammer.  No.  1 
One  ball  peen  hammer.  No.  4/0 
One  saucepan 

One  turnbuckle   with   guard    rail 
One  rasp 
One  file 

One  shave  hook 
One  dresser 

One  screwdriver    (large) 
One  lead  saw 


One  safety  oil  can,  3-gal. 

Two  wiping  cloths,  3-in. 

Two  wiping  cloths,  4-in. 

Two  wiping  cloths,  6-in 

One  rule,   2   ft. 

One  looking  glass,  small 

One  small  funnel 

One  chipping  knife,  small 

One  tarpaulin 

One  ladder 

One  disk  signal 

One  bender 

One  star  drill,  0.5-in. 

One  cold  chisel,  0.r>-in. 

Two  subway  hooks 

One  windshield 

One  solder  pot 

One  canvas  ventilating  shield 

One  pair  cutting  pliers 

One  screwdriver,  .small 

One  metal  furnace  box 

One  metal  tool  box 

One  paper  knife 

One  pair  rubber  gloves 

One  pair  canvas  gloves 


In  Fig.  3  are  shown  close-by  views  of  the  compound 
kettle,  furnace,  solder  pot,  exploring  set  and  drip  pan. 
The  compound  kettle,  which  is  made  of  welded  sheet 
metal,  is  constructed  so  that  heat  is  applied  on  all  sides 
as  well  as  around  the  spout,  and  the  cover  is  so  designed 
that  gases  may  escape  but  water  cannot  enter.  Both 
of  these  features  have  been  provided  by  making  the 
kettle,  cover  and  spout  with  double  walls,  the  outer  of 
which  is  perforated  near  the  mouth  of  the  spout  and 
also  around  the  cover,  so  heated  gases  can  circulate  be- 
tween the  walls  and  escape  through  the  holes.  The 
inner  wall  of  the  cover  contains  a  hole  for  the  escape  of 
gases  driven  out  of  the  kettle.  Rain  cannot  get  in 
this  hole,  however,  since  the  outer  wall  covers  the  hole. 
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vents  being  provided  around  the  rim.  This  construc- 
tion permits  using  light-weight  material  that  has  little 
heat-storing  capacity,  since  the  gas  jacket  insures  uni- 
form heating  of  compound  and  prevents  its  cooling  in 
the  spout  while  being  poured.  The  kettle  is  provided 
with  a  wood  handle,  so  it  may  be  handled  without  re- 
ceiving a  burn.     A  figure  8  loop  is  attached  to  the  mid- 
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KIG.    8 — COMPOUND    KETTLE,   FURNACE,   SOLDER    POT,   TESTIN(; 
DEVICE   AND   DRIP   PAN 

die  of  the  handle  for  fastening  it  to  a  safety  hook  when 
lowering  or  hoisting  it  with  a  line.  When  the  kettle 
is  set  on  the  furnace  the  outer  walls  fit  snugly  around 
the  upper  part  of  the  furnace.  Enough  space  is  pro- 
vided in  the  upper  compartment  of  the  furnace  so  a 
solder  pot  may  be  set  therein  and  heated  while  the 
compound  kettle  is  being  heated. 

The  solder  pot  embodies  a  new  feature,  that  of  hav- 
ing a  tapered  recess  in  the  bottom  which  grips  the 
solder  when  it  is  solid  so  it  cannot  be  dropped  out  of 
the  pot.  The  inward  extending  rim  around  the  top  of 
the  pot  prevents  the  solder  slopping  out  when  molten. 
A  loop  is  provided  in  the  bail,  to  which  the  safety  hook 
can  be  fastened  when  raising  or  lowering  the  pot. 

The  exploring  set  is  used  for  determining  whether  a 
cable  is  energized  or  not,  preparatory  to  working  on  it. 
The  device  consists  of  a  semi-circular  iron  core  on  which 
is  wound  numerous  turns  of  fine  wire,  the  ends  of 
which  are  connected  by  flexible  cord  to  a  telephone 
receiver.  When  the  core  is  laid  over  an  energized  alter- 
nating-current cable  a  buzz  can  be  heard  in  the  receiver. 
This  device  is  also  used  for  locating  faults  in  conjunc- 
tion with  high  frequency  impulses  sent  out  from  a  test- 
ing set  at  one  end  of  the  cable  being  investigated. 


A  Motor  Trouble  Traced  to  an  Open  Field 
Circuit  in  Controller 

BY   R.    L.    HERVEY 

Recently  an  electric  motor  that  had  been  working 
every  day  for  approximately  ten  years  suddenly  started 
flashing  at  the  commutator  and  blowing  its  fuses.  The 
conditions  first  noticed  was  the  grooved  and  pitted  com- 
mutator. As  the  supply  of  fuses  had  been  exhausted  by 
the  elevator  operator,  the  repair  man  took  the  armature 
out  to  turn  the  commutator  and  repair  the  worn  bearing 
on  the  pulley  end.  This  bearing  was  of  the  rigid  one- 
piece  white-brass  type.  The  motor  had  to  be  in  opera- 
tion by  the  following  morning,  and  did  not  reach  the 
repair  shop  until  just  before  the  regular  evening  clos- 
ing time,  so  that  the  repair  man  wanted  to  make  the 


quickest  job  possible.  This  was  done  by  boring  the 
bearing  to  about  0.25  in.  diameter  larger  than  the  shaft 
and  putting  in  a  babbitt  lining.  In  the  hurry  the  bear- 
ing was  not  chucked  exactly  true  while  boring  it  to  size, 
so  that  there  was  a  binding  of  the  shaft  when  the  motor 
was  reassembled.  This  was  easily  remedied  by  scraping 
the  babbit. 

After  turning  the  commutator,  the  armature  was 
tested  for  ground  and  short-circuit.  It  was  found  in 
good  condition  and  the  causes  of  the  burning  looked  for 
elsewhere.  This  could  be  best  done  by  trying  the  motor 
assembled  with  the  belt  off.  To  make  the  test,  the  re- 
pairman stood  by  the  motor,  one  man  at  the  main  line 
switch  with  instructions  to  open  the  switch  in  case  of 
any  trouble,  while  a  third  man  operated  the  elevator  con- 
troller. As  soon  as  the  controller  was  turned  to  the 
running  position  the  armature  started  off  at  an  ex- 
cessive speed  and  sparked  badly.  Thi?  action  seemed 
to  indicate  an  open  shunt  field  circuit.  An  inspection 
was  made,  and  the  field  wire  from  the  controller  to  the 
motor  was  found  broken  close  to  the  controller  terminal 
and  held  so  close  to  the  terminal  that'it  appeared  to  be 
continuous  until  given  a  pull.  With  the  proper  connec- 
tion the  trouble  was  removed. 


Safeguarding  a  Machine  Shop 

Motor  Switch 

When  individual-drive  motors  are  employed  it  is  usu- 
ally advisable  to  install  the  control  switch  within  con- 
venient reach  of  the  operator.    This  is  particularly  true 

in  machine  shops,  where 
the  operators  have  to 
start  and  stop  machines 
frequently,  as  otherwise 
considerable  time  will  be 
wasted  in  non-productive 
movements. 

In  such  places  unpro- 
tected knife  switches  can 
hardly  be  used  without 
exposing  persons  to  un- 
necessary danger,  how- 
ever, because  accidental 
contact  is  especially  lia- 
ble to  be  made  therewith 
in  handling  loose  pieces 
of  metal.  When  price  pro- 
hibits the  use  of  inclosed 
switches,  knife-switches 
may  be  used  if  suitably 
protected  with  guards. 
One  method  of  doing  this 
is  shown  herewith,  the 
switch  being  mounted  on 
a  drill-press  post.  Access 
to  each  side  of  the  switch 
is  prevented  by  barriers 
screwed  to  the  switch  base 
while  the  front  is  guarded 
by  two  curved  bars  at- 
tached to  cross  braces.  This  arrangement  allows  con- 
nections to  be  made  as  usual  and  does  not  hinder  the 
operation  of  the  switch  as  the  handle  protrudes  through 
the  guard.  Since  the  service  circuits  were  installed  on 
the  ceiling,  connections  with  the  switch  were  run 
through  a  conduit  drop,  the  lower  end  of  which  is 
equipped  with  a  condulet.  The  illustration  represents 
an  installation  in  the  Springfield  (Mass.)  central  sta- 
tion company's  service  building  where  440-volt  alter- 
nating-current motors  are  used. 


PROTECTED    SWITCH    INSTALLED 
ON    DRILL   PRESS 
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DISTRIBUTION  DEPARTMENT 

STOCKROOM  METHODS 

How  One  Central  Station  Company  Has  Arranged 

to  Issue  Stock  to  Its  Construction  Men  so  They 

Will  Not  Be  Delayed  in  Starting  Work 

Distribution  foremen  can  avoid  considerable  confusion 
when  "getting  out"  their  linemen  in  the  morning,  and 
can  complete  more  work  in  a  given  time,  by  storing  and 
issuing  stock  systematically.  How  one  central  station 
company  has  equipped  its  storeroom  and  arranged  for 
issuing  stock  after  giving  this  matter  serious  consider- 
ation is  outlined  in  what  follows: 

Working  stock — that  is,  material  which  is  required 
on  practically  all  jobs — is  stored  on  the  stock-issuing 
floor  adjacent  to  the  wagon-loading  platform  and  assist- 
ant line  foreman's  office.  Bulkier  and  less-used  ma- 
terials are  stored  on  other  floors  which  are  conveniently 
reached  by  elevator.  Sheet-metal  bins  with  removable 
shelves  and  partitions  are  employed  to  hold  the  smaller 
articles  carried  in  the  working  stock.  The  bins  are 
arranged  back  to  back  in  rows  which  are  two  tiers  high. 
As  occasion  arises  to  keep  more  stock  partitions  can 
be  removed  or  additional  tiers  can  be  placed  on  top  of 
those  now  installed  and  roller  ladders  employed  to 
reach  them.  Each  compartment  is  labeled  with  an  em- 
bossed aluminum  strip  describing  the  contents  of  the 
bin  and  its  number.  Being  held  in  grooves  on  the  front 
of  the  bins,  these  labels  can  be  easily  replaced  with 
others  which  can  be  made  on  a  metal  embossing  machine 
installed  in  the  building.  Stock  is  stacked  in  the  com- 
partments so  that  the  minimum  amount  of  space  is 
occupied  and  so  inventories  may  be  easily  taken. 

Wire  cannot  be  conveniently  stored  in  the  bins,  and 
hence  reels  containing  the  most-used  sizes  are  supported 
on  an  inclined  steel  frame  near  the  loading  platform. 
In  front  of  the  reels  is  a  vertical  steel  frame  support- 
rollers  over  which  the  wire  can  be  drawn  in  lengths 
suitable  for  any  jobs.  A  measuring  device  which  can 
be  moved  along  the  front  of  the  frame  is  used  to  deter- 
mine the  amount  of  wire  taken  off  any  of  the  reels. 
Sometimes  whole  reels  of  wire  are  issued  to  the  line- 
men when  the  amount  of  wire  to  be  used  is  indefinite. 
The  difference  between  the  weight  of  the  reel  when 
issued  and  when  returned  indicates  the  amount  to  be 
charged  to  that  particular  construction  gang.  Although 
a  platform  weighing  scale  is  installed  in  the  stockroom, 
materials  up  to  1000  lb.  in  weight  are  generally  weighed 
on  a  direct-reading  machine  which  does  not  require  set- 
ting of  weights  and  therefore  effectively  prevents  miscal- 
culations. 

Transformers,  cable  reels,  etc.,  are  stored  in  the 
basement.  From  3500  kw.  to  4000  kw,  in  transformers 
rated  from  5  kw.  to  150  kw.  are  kept  in  stock.  The  units 
are  arranged  in  groups,  the  type,  rating,  etc.,  of  which 
are  indicated  in  black  lettering  on  white  panels  sus- 
pended from  the  ceiling.  The  contents  of  cable  reels 
are  similarly  indicated. 

Along  the  ceiling  of  the  basement  is  a  trolley  crane 
which  can  be  used  to  transport  heavy  articles  from  place 
to  place  or  to  the  elevator.  For  moving  the  larger  trans- 
formers a  new  scheme  is  being  developed.  Each  unit 
is  provided  with  its  individual  wooden-frame  platform. 
When  the  unit  is  to  be  moved  a  one-man  truck  will  be 
employed,  the  platform  being  raised  by  a  high-ratio 
lever  and  rolled  along  the  floor. 

To  avoid  the  use  of  jacks  when  taking  short  lengths 
of  cable  off  the  reels  stored  in  the  building  each  reel 
will  be  supported  on  top  of  and  between  two  rollers 
resting  on  a  low  platform.  The  rollers  will  be  provided 
with  bearings  which  will  reduce  friction  to  a  minimum 
so  that  the  cables  can  be  easily  revolved.     With  this 


equipment  the  reels  can  be  placed  close  together,  thereby 
saving    space    and    facilitating    the    removal    of   cable. 

Spades,  guy  rods,  metal  cross-arms,  tree  molding,  etc., 
are  supported  horizontally  on  metal  racks  made  of  angle 
irons.  At  present  transformer  oil  is  stored  in  the  base- 
ment in  the  original  tanks.  It  is  the  intention  of  the 
company,  however,  to  provide  means  for  drawing  off 
oil  on  the  loading  platform.  In  the  basement  below  a 
trap  door  in  the  loading  platform  is  a  metal  bin  for  re- 
ceiving scrap  metal.  This  is  sorted  according  to  the 
material  and  stored  in  other  metal  bins  until  sold. 

On  an  upper  floor  are  stored  lamps,  fans,  glass  globes, 
carbons,  etc.  The  lamps  are  left  in  the  cartons,  which 
are  arranged  according  to  the  rating  of  the  units  they 
contain.  Sheet-metal  shelves  resting  on  angle-iron 
frames  are  employed  to  support  the  glass  globes,  which 
are  stored  unwrapped  and  arranged  side  by  side.  Wire 
stock,  street-lamp  pedestals,  insulators,  wooden  cross- 
arms,  pins,  etc.,  are  stored  on  the  top  floor.  The  pins 
are  kept  in  burlap  sacks  until  used;  cross-arms  are 
stacked  like  lumber  according  to  their  size,  and  wire 
is  stored  on  reels.  Scrap  wire  as  brought  in  from  a  job 
is  piled  in  one  corner  of  this  floor.  During  rainy  days 
when  linemen  cannot  work  they  are  employed  to  sort 
the  wire,  reeling  up  that  which  is  serviceable  and  cut- 
ting up  the  rest  for  tie  wires.  The  men  are  also  em- 
ployed to  fit  up  cross-arms  with  pins,  thus  eliminating 
the  need  of  special  labor  for  such  purposes. 


Wrapping  Tile-Duct  Joints 

BY  C.   A.  DALRYMPLE 

Since  the  joints  of  tile  duct  usually  butt  together 
and  do  not  lap,  some  protection  should  be  provided  to 
prevent  cement  or  obstructions  of  any  kind  getting  into 
the  duct.  This  is  usually  accomplished  by  wrapping  the 
joints  with   burlap,  muslin,  cheese  cloth  or  tar  paper 


TILE-DUCT   JOINT   COVERED    WITH    PLASTIC   WRAPPER 

and  securing  it  in  place  with  mortar.  An  eastern  com- 
pany however,  is  using  a  plastic  wrapper  which  is  both 
adhesive  and  water-proof.  These  properties  make  it 
more  effective  when  applied,  and  being  obtainable  in 
any  width  the  wrapper  does  not  require  as  much  cut- 
ting as  the  previously  mentioned  joint-covering  ma- 
terials. 

The  wrapper  consists  of  a  compound-treated  twine 
base  and  comes  on  reels  carrying  150  yd.  Four  stock 
widths — 3  in.,  3.5  in.,  4  in.,  and  5  in.  are  made,  but, 
other  widths  can  be  obtained  if  desired.  For  single 
ducts,  3  in.  or  3.5  in.  wrapper  is  advisable,  for  two, 
three  and  four-duct  conduit,  4  in.  wrapper,  and  for  6 
and  9-duct  lines  5-in.  wrapper  is  recommended.  To 
save  time  and  expense  in  using  the  wrapper  the  night 
watchman  can  be  instructed  to  cut  it  in  the  proper 
lengths  for  use  the  next  morning.  It  is  then  applied 
to  the  joint  as  indicated  in  the  accompanying  sketch, 
being  pulled  tight  and  lapped  over.  The  particular 
wrapper  used  by  the  company  referred  to  is  made  by 
B.  S.  Barnard,  50  Church  Street,  New  York. 
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COMMERCIAL   AND   BUSINESS   POLICY 

A  Department  of  Plans  and  Methods  for  Widening  the  Application  of  Electricity 

and  for  Extending  Electric  Service 


Curb  Standards  Employed  for  Close-Range 
Flood-Lighting  of  Building 

A  flood-lighting  installation  recently  put  in  service 
in  Seattle,  Wash.,  involves  the  adaptation  of  street- 
lighting  standards  to  a  double  use.  In  addition  to 
carrying  lamps  for  street  lighting,  each  standard  is 
surmounted  by  a  tungsten  lamp  with  a  reflector  ad- 
justed to  throw  the  rays  upward,  giving  a  flood-light- 
ing effect  on  the  building  fagade.  The  building  on 
which  this  plan  was  put  into  effect  is  the  new  six-story 
structure  of  the  Times  Publishing  Company  at  Stew- 
art and  Fourth  Streets,  Seattle. 

On  account  of  the  narrow  sidewalk  the  standards 
could  be  set  with  centers  only  8  ft.  from  the  building, 
but  by  inclining  the  reflectors  upward  at  a  sharp  angle 
the  desired  effect  was  obtained.  The  standards,  which 
are  15  ft.  high,  are  the  Union  Metallic  Standard  Com- 
pany's No.  1469  on  which  the  usual  16-in.  ball  was 
replaced  by  a  special  mounting.  The  mounting  de- 
signed especially  for  this  service  consists  of  a  Pacific 
States  Electric  Company  socket  No.  622  with  a  BEL- 
500  reflector  covered  with  a  16-in.  clear  glass  hem- 
isphere to  exclude  water  and  dust.  The  standards  are 
spaced  20  ft.  apart  and  twenty-five  of  them  were  re- 
quired to  light  up  all  four  sides  of  the  rectagonal 
structure. 

As  first  installed,  the  standards  were  equipped  with 
a  1000-watt  unit  on  top  and  six  25-watt  clear  glass 
Mazda  lamps  below.  After  trial  it  was  considered  bet- 
ter to  substitute  a  750-watt  unit  on  top  and  six  50- 
watt  Mazdas  below.  Additional  lighting  along  the  top 
of  the  building  facade  is  secured  by  the  use  of  220 


THE  TOP  OF  THE  BUILDING  FACADE  IS  LIGHTED  WITH   100-WATT 

TYPE  C  LAMPS.     ALONG  THE  CURB  15-FT.  STANDARDS  CARRY 

THE   COMBINATION   OF    STREET   AND    FLOOD-LAMPS 

100-watt  Type  C  Mazda  lamps  mounted  behind  frosted 
glass  bowls  under  the  coping  of  the  structure.  The 
building  finish  is  of  rose-colored  terra-cotta. 


THIS   BUILDING   IS   FLOOD-LIGHTED   FROM    STANDARDS   WHICH 
ALSO    SUPPORT  THE   CURB   ORNAMENTAL   LAMPS 


ELECTRICITY  IN  THE  OIL  FIELDS 

Long-Hour  Central  Station  Loads  Offered  by  Well 
Pumping,  Pipe-line  Pumping  and  Oil  Heating 

"Up  until  the  present  year  central  station  men  in 
almost  every  oil  field,  except  in  California,  have  been 
'asleep  at  the  switch*  as  regards  the  possibilities  of 
deriving  revenue  from  oil-well  business."  In  these 
words  Charles  A.  Stanley,  industrial  engineer  for  the 
Kansas  Gas  &  Electric  Company  of  Wichita,  expressed 
his  viewpoint  on  the  use  of  electricity  in  oil  fields  before 
the  Kansas  Public  Service  Association, 

Two  Kansas  oil  fields,  the  El  Dorado  and  the  Augusta 
fields,  said  Mr.  Stanley,  contain  950  producing  wells. 
From  these  two  fields  alone  the  possible  business  for 
central  stations  has  been  estimated  as  follows: 

Kw.-hr. 

Wells  Hp.  Yearly 

Deep-well    pumping 600  15,000  1.500,000 

Shallow-well     pumping 350  500  100,000 

Water  pumping 500  1,000.000 

Pipe-line   pumping    1,000  2,000.000 

Oil  heating 2,000  1,000,000 

Total 950  19,000  5.600,000 

Well  pumping  operates  at  about  20  per  cent  load 
factor.  Water  pumping  and  pipe-line  pumping,  if 
properly  installed,  will  give  about  90  per  cent  load 
factor.  The  oil  heating  is  necessary  for  about  four 
months  in  the  year,  and  then  operates  at  about  60  per 
cent  load  factor. 

Water  pumping   in   the   oil   fields   is   very   profitable 
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business.  Each  well  requires  about  150  bbl.  of  water 
•daily  during  the  process  of  drilling.  For  this  service 
3.  pump  is  generally  installed  on  the  river  bank  and  the 
water  is  pumped,  in  some  cases,  6  or  7  miles  to  the 
leased  area,  where  ten  to  twenty  rigs  may  be  drilling. 
The  El  Dorado  field  has  seven  water-pumping  equip- 
ments operating  electrically.  One  case  is  cited  herewith 
to  show  the  comparative  cost  of  steam  and  electricity 
for  this  work.  Two  different  lease  owners  had  water- 
pumping  equipments  on  the  bank  of  the  Walnut  River 
with  the  pumps  less  than  50  ft.  apart.  One  was  a 
steam  pump  and  boiler  outfit  using  oil  for  fuel.  The 
other  was  a  centrifugal  electrically  operated  set.  The 
•cost  of  operation  per  month  follows: 

STKAM  EQUIPMENT 

Investment,  $1,400,  10  per  cent  depreciation $11.70 

Fuel  oil  at  $1  per  barrel 180.00 

Labor  at  $3  per  day 180.00 

Total     $371.70 

ELECTRIC  EQUIPMENT 

Investment,  $450,   10  per  cent  depreciation $3.80 

Energy     71.00 

Labor    (starting  and  stopping) 7.50 

Total     $82.30 

At  present  the  Kansas  Gas  &  Electric  Company  has 
103  hp.  in  water  pumping  in  the  El  Dorado  field.  Some 
of  the  installations  are  very  interesting.  One  motor  is 
in  the  crotch  of  a  tree  20  ft.  above  the  pump,  another  is 
located  on  two  poles  20  ft.  above  ground.  This  is  neces- 
sary to  get  the  motors  above  the  high-water  stage. 

Pipe-line  pumping  is  another  very  desirable  business. 
Some  of  the  installations  pump  against  a  head  of  900 
bbl.,  and  inasmuch  as  the  oil  is  being  pumped  from  the 
field  continuously  the  load  factor  is  very  good.  But  all 
of  this  business  is  difficult  to  get.  It  is  sometimes  diffi- 
cult even  to  see  that  the  business  exists.  For  example, 
a  certain  engineer  was  sent  into  the  El  Dorado  field  last 
year  to  investigate  and  report  on  conditions.  He  re- 
ported practically  no  business  obtainable,  due  to  the 
•fact  that  all  oil  wells  produced  a  certain  amount  of  cas- 
ing head  gas  which  was  used  in  gas  engines  to  handle 
all  power  requirements.  Furthermore,  he  found  nearly 
all  the  operators  opposed  to  electric  drive,  due  to  their 
lack  of  experience  in  this  particular  line. 

The  opposition  to  electric  drive  by  some  of  the  oper- 
ators is  real  opposition.  A  certain  lease  in  the  El 
Dorado  field,  for  instance,  was  owned  bv  a  banker  who 
had  been  persuaded  to  use  motors.  The  superintendent 
of  this  lease,  upon  learning  that  motors  were  to  be  used, 
went  to  the  banker's  office  and  turned  in  his  resigna- 
tion, claiming  that  electric  motors  would  not  pump  oil 
and  he  did  not  propose  to  be  present  to  witness  the 
entire  failure  of  the  field.  But  in  California  nearly 
every  field  along  the  power  lines  is  operated  electrically, 
and  if  electricity  can  be  successfully  used  in  California 
fields  it  can  be  sold  in  Kansas  or  in  any  other  fields. 


(ientlemen  :- 


Dec.   1,   191C. 


Better  Lighting  for  Cincinnati's  Big  Stores 

With  warm  weather,  which  is  the  open  season  for 
displacing  gas  arcs  in  Cincinnati,  now  past,  the  com- 
mercial department  of  the  Union  Gas  &  Electric  Com- 
pany is  working  on  better  store  lighting.  Salesmen  in 
their  territories  are  observing  lighting  conditions  on 
customers'  premises  and  are  suggesting  names  to  com- 
prise a  prospect  list.  A  letter  like  the  one  at  the  top  of 
the  page  is  being  sent  to  the  list. 

It  is  planned  that  the  Mr.  Thompson  mentioned  in 
the  letter,  who  is  a  representative  of  a  manufacturing 
company,  will  call  upon  merchants  who  are  interested 
IP  improving  their  lighting  and  will  talk  "better  light- 


Wilh  a  desire  to  render  the  best  pcssible  service  to  the  mer- 
chants of  Cincinnati,  we  beg  to  announce  that  we  have  secured, 
for  a  limited  time  only,  the  services  of  Mr.  W.  H.  Thomp.son,  a 
recognized  expert  on  .store  lighting. 

Our  purpo.se  is  to  offer  the  services  of  Mr.  Thompson  without 
expense  to  you  to  make  suggestions  or  lay  out  complete  plans  for 
a  better  lighting  system  for  your  establishment. 

You  will  agree  that  a  well  lighted  store  attracts  trade.  Good 
lighting  costs  no  more  than  poor  lighting.  Mr.  Thompson  can 
assist  you  in  improving  the  lighting  of  your  store  and  we  want  you 
to  feel  free  to  call  upon  him  for  suggestions.  As  his  services  will, 
no  doubt,  be  in  great  demand  for  the  limited  time  he  will  be  In 
Cincinnati,  we  suggest  making  an  appointment.  Phone  Main  167. 
Yours  very  truly, 
THE   UNION   GAS   &   ELECTRIC   COMPANY, 

H.  J.  Hoover, 
Commercial  Manager. 


ing"  in  terms  that  the  merchants  can  comprehend.  It 
will  not  be  his  aim  to  sell  goods.  If  the  merchant  is 
sufficiently  interested  to  ask  for  specific  suggestions 
for  improvements,  as  it  is  expected  he  will  be  when  he 
has  heard  what  good  lighting  can  accomplish,  Mr. 
Thompson  will  agree  to  make  a  layout  or  draft  sug- 
gestions to  fit  the  case.  Then,  in  co-operation  with  the 
sales  department,  a  direct  effort  will  be  made  to  sell 
the  merchant  whatever  he  needs  to  make  his  store  light- 
ing efficient  and  effective. 


"Distinctive  Service  with  Unfailing  Courtesy" 

The  Rome  (N.  Y.)  Gas,  Electric  Light  &  Power  Com- 
pany believes  in  training  its  employees  to  work  with 
the  public.  It  has  had  copies  of  the  creed  shown  below 
attractively  printed  in  two  colors  for  distribution.  The 
signature  of  the  superintendent  to  all  company  an- 
nouncements is  a  part  of  the  company's  policy  to  em- 
phasize personality  in  its  public  relations. 


ESSENTIALS 

TO  THP  SUCCESS  OF 

THE  ROME  GAS,  ELECTRIC  UGHT  &  POWER  CO. 

Aa  OT(«i<ls«<iof>  drxtcd  to  fumUdal  ObUndtn  Strrict  wkk  tlDbOa*  CouHMr 


The  Same  Being  «  Brief  Code  Evolved  for  the  Benefit  of  Ounelvei  &nd 

Now  Done  Into  Print  for  General  Distribution  at  the  Request  of  Our  Many 

Friends— And  for  the  Good  of  the  Order 

Absolute  and  Unfailing  Good -Cheer  on  the  Part 
of  All   Who  Labor  Here. 

If  You  Cut  Not  L«»ra  to  Live  uul  Act  Thi»  Put— W«  C«ii  Not  Keep  Yeti. 

Strong  Team   Work.    .»•>>.;•*> 

"DISTINCTIVE    SERVICE  '   Mmiu  •  Slu  Tekai- Not  •  Toom  ol  Sl>n 

Rise  Courtesy  and  Instant  Alertness  to  the  Wishes 
of   All   Whom   We  Are  Privileged  tq  Serve. 

Willingness  to  Do  the  Menial  Things  as  Well  as 
the   Highest   Art. 

The  Ability  to  Keep  Sweet  Under  All  Circum- 
stances. 

The  Faculty  of  Seeing,  Ai^^icipating  and  Efficiently 
Doing  Those  Unusual  §nd  Ofttimes  Little  Things  that 
Mark  This  as 

A   PLACE    OF    DISTINCTIVE    SERVICE 


Now  in  aJ)  IdndMM  It*  m  uyi  1(  Um  IiImI*  at* 
I  Ufh  b«r«  for  any  on«  to  tfrup;  why  qutotty  loavc 
wIm  wo  in  a  mcaaur*  abla  to  und«rvt*o4. 

BERT    MORTON. 

Superinteadenl 


MAKING    FRIENDS    WITH    CUSTOMERS    IS    AN    IMPORTANT    PART 

OF  THE  PUBLIC  POLICY  OF  THE  ROME  GAS,   ELECTRIC  LIGHT 

&   POWER  COMPANY.      THIS   IS   A   SAMPLE  OF   ITS  WORK 

ALONG  THIS   LINE 


IMOO 
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A  MODEL  "HOME  ELECTRICAL" 

IN  SYRACUSE  BANK  LOBBY 

Nineteen   Electrical   Firms  of  Syracuse,   N.   Y.,   Co- 
operate to  Set  Up  Six-Room  Apartment  in 
Local  Leading  Bank 

A  feature  of  America's  Electrical  Week  as  celebrated 
at  Syracuse,  N.  Y.,  was  the  installation  in  the  lobby  of 
the  First  National  Bank  of  a  model  apartment  in  cross- 
section,  equipped  electrically  throughout.  The  electrical 
equipment  started  on  the  "front  porch"  with  an  illumi- 
nated house  number,  which  also  served  as  a  porch  light, 
and  continued  through  to  the  elcK;trical  equipment  of 
the  laundry.  This  was  a  six-room  apartment,  consist- 
ing of  living  room,  bedroom,  bathroom,  dining  room, 
kitchen  and  laundry,  each  room  being  suitably  furnished 
and  decorated  and  equipped  electrically. 

"A  point  to  be  emphasized,"  points  out  M.  O.  Dell- 
plain,  chairman  of  the  local  committee  which  carried 
out  this  novel  co-operative  display,  "is  the  fact  that 
we  have  in  this  city  a  bank  whose  officials  are  of  the 
progressive  business  type  who  appreciate  the  value  of 
advertising  and  who  are  quick  to  see  the  advantages  to 
be  gained  by  having  the  local  celebration  of  America's 
Electrical  Week  hooked  up  with  their  institution.  They 
co-operated  in  every  waj'  possible,  and  joined  in  making 
the  exhibit  the  great  success  which  it  was.  The  direct 
results  of  the  celebration  can  only  be  estimated  at  the 
present  time,  but  it  is  accepted  as  a  fact  that  this 
exhibit  has  been  the  means  of  bringing  to  the  minds 
of  the  public  the  great  value  of  electi'ical  appliances  as 
Christmas  presents  to  the  housewife.  It  also  produced 
results  in  showing  to  the  small  dealer  the  advantage  of 
proper  publicity  and  paid  advertising.  It  has  furthered 
the  spirit  of  co-operation  in  the  local  electrical  industry. 
It  has  been  a  fitting  means  of  pyramiding  the  valuable 
results  obtained  locally  through  the  celebration  of  Elec- 
trical Prosperity  Week  in  1915." 

Bank  Encourages  Home-Industry  Exhibits 

Particular  attention  is  called  to  the  novel  conditions 
under  which  this  exhibit  was  made,  namely,  the  use  of 
the  lobby  of  the  leading  Syracuse  bank.  This  bank  has 
adopted  the  policy  of  allowing  each  Syracuse  manufac- 
turer to  display  his  goods  in  its  lobby  for  one  week,  thus 
acquainting  the  Syracuse  public  with  what  the  indus- 
tries of  the  city  are  doing. 

The  "Home  Electrical"  was  a  slight  departure  in  this 
respect,  inasmuch  as  it  meant  the  use  of  the  lobby  for 


an  exhibit  in  which  retailers  were  mainly  interested; 
however,  the  high  character  of  the  exhibit  offset  any 
objections  which  might  have  been  taken,  and  everyone 
was  satisfied  that  the  exhibit  during  America's  Elec- 
trical Week  was  a  boost  to  both  the  exhibitors  and  to 
the  bank.  A  measure  of  the  feeling  in  this  connection 
can  be  gathered  from  the  fact  that  both  the  bank  offi- 
cials and  exhibitors   insisted  that  the  exhibit  was  too 


All  This  Week— Openinjj  8  o'clock 
Monday  evening— and  then  every 
day  from  10  A.  M.  to  10  P.  M.  in  Ihe 
Lobby  of  the  First  National  Bank 

The  Home  Electrical 

The  most  interesting  and  instructive  exhibit 
of  how  to  make  your  home  more  conven- 
ient,   morr    livable,    more   attractive,   ever 
seen  in  Syracuse. 

No  Admission  Charged 

Six  Rooms  are  completely  equipped 
with  all  the  electrical  appliances  and 
devices  that  make  any  home  a  place 
of  joyous,  healthful,  convenient  com- 
fort.   You  will  see  here  modem,  inex- 
pensive things  electrical   installed   in 

Syncuse  Merchants  Who 
Arranged  and   Financed 
The     Home     Electrical 

Alexinder  F.  Jone. 
Conduit>MiI]er  Company,  Inc. 
Cronin  &  Nye 
Croiu«-Hincls  Co. 
Edward  Joy  Co. 
lako  Refrigerating  Unit 
Krauu  &  Heil 

Mohawk  Electrical  Supply  Co. 
Pa.r  &  Seymour,  Inc. 
Roger.  &  Hilton,  bio. 
Syracuie  Lighting  CoRtpany 
Syracuae  Supply  Company 
Tuec  Company  of  Syracuae 

Living  Room 

Dining  Room 
Bed  Room 

Bath  Room 
Kitchen 

Laundry 

meuiiL       It    1.    vnnstd    .nd 
nnanc.d  by  Ui.  Mcottpiorn. 
lltt  ot  Srruut.  Merch.nU  Tor 

ONE   OF   THE   NEWSPAPER  ADS  OF   THE   "HOME  ELECTRICAL.      IN 
THE    BANK    LOBBY 

Nineteen  local  firms  co-operated  in  the  display,  which  was  con- 
tinued a  second  week  in  response  to  popular  demand.  Even  the 
bank  devoted  its  own  advertising  space  to  the  subject  of  the 
electrical  exhibit. 

good  to  take  out  at  the  end  of  the  first  week,  so  that  it 
was  continued  through  a  second  week  during  which  it 
was  inspected  by  many  other  visitors. 

The  committee  in  charge  of  the  Syracuse  celebration, 
besides  Chairman  Dellplain  of  the  Syracuse  Lighting 
Company,  included  J.  W.  Bryant,  Jr.,  Wagner  Electric 
Manufacturing  Company;  F.  L.  Huber,  Mohawk  Elec- 
trical Supply  Company;  Harvey  N.  Smith,  Conduit- 
Miller  Company,  and  Frank  W.  Driscoll,  Pass  &  Sey- 
mour, Inc. 


THE     MODEL     DINING     ROOM     AND     KITCHEN     OF     THE     "HOME  ELECTRICAL"    IN    LOBBY    OF    SYRACUSE    BANK 

While  completely  finished  on  one  side,  these  rooms  on  the  other  opened    into   the   marble-lined   bank   lobby,    the    walls   and    central 

pedestals  of  which  are  visible  in  the  pictures. 


December  30.  1916 
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ADVANCE  IN  TECHNICAL  THEORY  AND  PRACTICK 

Including  a  Digest  of  Important  Articles  Appearing  in  the  Scientific 
and  Engineering  Press  of  fJ/r  World 


INSULATING  PROPERTIES  OF 

TRANSFORMER  OIL 

Results  of  an   Investigation  Which   Show  the   Pre- 
dominant Importance  ®f  Keeping  Insulating 
Oils  Free  from  Dust 

AN  interesting  experimental  research  on  the  electric 
insulating  properties  of  transformer  oil,  carried 
out  at  the  Electro-Technical  Laboratory  of  the 
Imperial  Department  of  Communication  at  Tokyo, 
Japan,  is  the  subject  of  a  pamphlet  dated  Aug.  30,  1916, 
and  marked  "Abstract  of  Report  No,  25,  of  the  Third 
Section,  Electro-Technical  Laboratory."  The  authors 
are  Dr.  T.  Hirobe,  W.  Ogawa  and  S.  Kubo.  The  oil 
tester  consisted  of  a  glass  cylinder  with  a  capacity  of 
25  cu.  in.,  the  two  electrodes  being  adjustable  so  as 
to  vary  the  gap  and  permit  the  removal  of  the  elec- 
trodes for  polishing  and  cleaning. 

The  chief  result  of  the  investigation  is  the  predomi- 
nant importance  which  any  dust  in  the  oil  exerts  on  the 
insulating  properties.  The  reason  is  that  when  a  voltage 
is  applied  to  the  electrodes  the  dust  particles  will  ar- 
range themselves  between  the  electrode  ends  so  as  to 
form  a  bridge.  The  importance  of  this  became  evident 
early  in  the  investigation  when  it  was  found  that  the 
method  of  polishing  the  electrodes  has  a  great  effect 
on  the  breakdown  voltage  because  by  polishing  with  a 
cotton  cloth  one  is  liable  to  introduce  cotton  fibers  into 
the  oil. 

All  the  tests  showed  that  the  dielectric  strength 
of  oil  free  from  injurious  dust  or  impurities  is  exceed- 
ingly high,  the  puncturing  voltage  being  from  87  to 
97  kilovolts  per  150  mils  between  two  sphere  electrodes 
of  0.5  in.  diameter,  provided  that  the  oil  under  question 
is  of  high  quality.  It  is  the  injurious  fibers  bridging 
between  the  electrodes  that  impair  seriously  the  insu- 
lating power  of  oil.  These  dust  particles  can  be  seen 
without  any  difficulty  when  looking  through  the  gap 
before  a  strong  light. 

In  order  to  clean  the  vessel  and  the  electrodes  without 
introducing  dust  into  the  oil,  the  authors  have  developed 
the  following  method  which  is  quoted  here  verbatim: 
"Immerse  the  electrodes  which  are  polished  into  oil  in 
the  containing  vessel  of  the  tester  and  adjust  the  gap  as 
required.  Apply  a  potential  difference  between  the  elec- 
trodes as  high  as  possible  for  several  minutes.  The 
high-tension  charge  given  thus  on  the  electrodes  is  very 
effective  to  accumulate  all  the  dust  to  the  gap.  Then 
wash  the  electrodes  with  the  oil,  take  it  out  of  the  con- 
taining vessel,  and  after  that,  wash  the  vessel  by  stir- 
ring up  the  oil  in  it.  This  cleaning  should,  of  course, 
be  made  with  great  care  not  to  touch  both  the  electrodes 
and  the  inner  surface  of  the  vessel.  Now  renew  the  oil 
in  the  vessel,  put  the  electrodes  in  it  as  before,  and  then 
repeat  the  same  operation  several  times.  We  can  say 
that  in  an  originary  case  the  electrodes  and  the  vessel 
become  perfectly  clean  and  free  from  dust  if  the 
cleaning  process  above  mentioned  is  repeated  at  least 
three  or  four  times  successively  and  sufficient  care  is 
exercised." 

The  author  next  investigated  the  relation  between  the 
breakdown  voltage  and  the  length  of  the  gap  for  dif- 


ferent forms  of  electrodes.  Either  two  spheres  were 
used  as  electrodes,  or  a  sphere  against  a  disk,  or  two 
disks,  or  a  needle  against  a  disk.  The  lowest  break- 
down voltage  was  obtained  with  the  needle  and  disk,  as 
might  be  expected.  But  contrary  to  expectations  the 
breakdown  voltage  between  two  disks  is  much  lower 
than  between  two  spheres. 

The  effect  of  the  temperature  of  the  oil  on  the  dielec- 
tric strength  was  next  investigated.  The  authors  con- 
clude that  while  the  dielectric  strength  of  oil  is  fre- 
quently said  to  increase  with  temperature,  this  increase 
is  only  apparent.  It  is  not  a  true  increase  of  the  dielec- 
tric strength  of  oil  proper,  but  is  probably  due  to  the 
fact  that  the  hygroscopic  substances  such  as  cotton 
fibers,  etc.,  contained  in  the  oil  are  dried  up  by  heating. 
"On  the  contrary,   there  are  many  reasons  to  believe 


3U 

\ 

60 

\ 

\ 

s 

70 

\ 

- 

'^ 

-^ 

i^ 6ap  150  nils 

'Sphi 

re) 

60 

Before  Cleaning 

; 

k 

50 

40 

' 

30 

\ 

\ 

10 

\ 

^ 

^, 

Gap /SO  ffi'/a  (5, 

1 ' 

often 

1^ 

in 

After  C lea  ninb 

0       5       10      IS      ^0    25      30     35     40    45      50    55     60    65 
Mixture,  Per  Cent  in  100  Part  of  Re&ul+ant 

FIG.    1 — BREAKDOWN    KILOVOLTS  OF  NO.    1    OIL  IN   SPHERE 
ELECTRODES 

that,  provided  the  oil  under  test  is  absolutely  clean  and 
dry,  its  dielectric  strength  will  decrease  with  the  in- 
crease of  temperature  as  stated  by  F.  W.  Peck,  Jr., 
1915,  in  his  excellent  paper." 

The  authors  then  discuss  the  effect  of  moisture  in 
oil.  The  amount  of  moisture  in  the  oil  was  determined 
by  means  of  metallic  sodium.  Only  a  very  small  quan- 
tity of  water  can  dissolve  in  oil,  amounting  to  some- 
thing like  1/100  of  1  per  cent  for  transformer  oil, 
and  if  an  attempt  is  made  to  mix  together  an  appreciable 
amount  of  water  with  oil  a  large,  part  of  water  will 
always  remain  as  emulsions  or  as  many  visible  water 
particles  finely  divided  into  suspensions,  which  will 
agglomerate  together  sooner  or  later.  The  authors' 
results  show  that  the  water  dissolved  in  the  oil  or  the 
water  particles  suspended  in  the  oil  as  emulsions  have 
little  effect  on  the  disruptive  voltage  as  long  as  the 
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oil  is  free  from  dust.  But  whenever  any  substances  such 
as  cotton  fibers,  which  can  easily  absorb  moisture,  are 
present,  they  will  easily  be  wetted  by  the  water  in  the 
oil  and  the  gap  will  soon  be  bridged.  This  is  clearly 
shown  in  the  curves  of  Fig.  1,  in  which  the  ordinates 
are  breakdown  voltages  in  kilovolts  and  the  abscissas 
indicate  the  amount  of  moisture  in  the  oil.  The  upper 
curve  relates  to  dust-free  oil,  and  shows  that  the  effect 
of  moisture  on  the  breakdown  voltage  is  relatively 
small.  After  this  test  was  made  the  upper  electrode 
was  taken  out  and  rubbed  with  a  well-dried  cotton  cloth. 
This  was  sufficient  to  introduce  enough  dust  into  the  oil 
to  change  the  test  results  completely,  as  is  shown  in  the 
lower  curve.  The  breakdown  voltage  was  thus  greatly 
reduced. 

From  the  final  conclusions  of  the  authors  we  quote 
the  following:  "While  very  small  water  particles  have 
little  effect  in  themselves  on  the  breakdown  strength  of 
oil,  particles  of  appreciable  size,  when  resting  on  the 
high-tension  coil  of  a  transformer,  have  a  very  injurious 
effect  in  impairing  the  insulation.  The  filtering  press 
is  of  practical  value  to  filter  the  dust  as  well  as  the 
moisture,  and  the  machine,  therefore,  should  be  fully 
cleaned  before  it  is  put  in  service.  Let  us  consider  the 
case  where  oil  is  in  service  in  a  high-tension  trans- 
former. 

Whenever  foreign  substances  exist  in  oil,  they 
will  be  attracted  to  and  accumulate  on  the  high-tension 
coil,  where  the  flux  density  is  high.  This,  therefore, 
damages  the  insulation  of  the  transformer  seriously.  It 
may  then  be  positively  stated  that  only  a  single  fiber  of 
poor  insulating  value  will  be  sufficient  to  break  the 
insulation  of  the  transformer,  however  high  the  quality 
of  oil  may  be  as  a  whole,  because  the  puncture  occurs 
quite  locally  at  the  weakest  point.  In  any  case  all  possi- 
ble care  should  be  taken  not  to  admit  any  dust,  espe- 
cially moist  fibers,  into  the  transformer,  and  it  is  ad- 
visable that  in  a  large  transformer  house  the  oil  should 
be  circulated  continuously  through  a  filtering  press  to 
remove  the  dust  as  soon  as  it  gets  into  oil." 

Lamps  and  Lighting 

Tungsten  Lamp  Manufacture. — Charles  Eisler. — A 
surprisingly  detailed  description  of  the  different  suc- 
cessive steps  and  apparatus  used  in  the  manufacture  of 
the  tungsten  lamp,  with  special  reference  to  the  "proc- 
esses used  by  the  United  Incandescent  Lamp  Company, 
Budapest,  Hungary."  The  article  is  illustrated  by 
thirty-four  drawings  and  describes  in  succession  the 
manufacture  of  the  tungsten  filament  from  the  slug, 
heating  and  swaging  the  slug,  hot  swaging  the  slug, 
drawing  wires  through  diamond  dies,  cleaning  and  flash- 
ing the  wire,  forming  the  zigzag  wire,  cutting  the  glass 
tube,  making  the  flange,  making  the  lead-in  wire,  mak- 
ing the  cane  rod  buttons,  stem  making,  inserting  the 
anchor,  mounting  the  zigzag  filament,  operations  on  the 
bulb,  piercing  the  bulb,  tubulating  the  bulb,  cracking 
off  the  collar,  sealing  the  bulb,  exhausting  the  lamp, 
basing  the  lamp,  soldering  the  lead-in  wires,  inserting 
the  hook  end,  bump  testing. — Machinery,  December, 
1916. 

Flame  Arc  in  Chemical  Manufacture. — W.  R.  MOTT 
and  C.  W.  Bedford. — One  of  the  authors  has  found  that 
the  high-amperage  white  flame  arc  far  excels  all  other 
sources  of  light  for  the  purpose  of  accelerating  the 
chlorination  of  natural  gas  in  the  manufacture  of 
chloroform.  This  caused  the  authors  to  study  in  some 
detail  the  use  of  the  flame  arc  for  accelerating  or  bring- 
ing about  chemical  reactions  and  to  compare  it  with  the 
results  obtained  with  other  sources  of  light.  The  gen- 
eral results  are  as  follows:  The  flame  arc  at  high  am- 
perage is  in  proportion  to  the  power  taken,  the  most 
efficient   known   light   source   for   photo-chemical   reac- 


tions. A  single  flame  lamp  can  easily  be  made  ten  to> 
twenty  times  more  powerful,  as  to  chemical  effect,  than, 
any  other  single  lamp  except  possibly  the  high-amperage 
inclosed  arc  which  at  25  amp.  on  110  line  volts  is  about 
one-third  as  powerful  as  the  flame  arc  at  the  same  am- 
perage. The  chemical  action  on  solio  paper  by  the  light 
of  the  white  flame  arc  through  glass  is  nearly  three 
times  as  powerful  as  that  of  the  other  colored  flame 
carbons  under  like  conditions.  The  chemical  action  on 
paraphenylenediamine  (ultraviolet  sensitive)  by  the 
light  of  the  white  flame  arc  light  through  glass  is  also 
three  times  as  powerful  as  that  of  the  other  colored 
flame  carbons.  The  white  flame  arc  is  the  better  suited 
for  use  with  glass  vessels  which  are  cheaper  than  the 
quartz  vessels.  At  high  arc  voltages  the  light  and  chem- 
ical power  continue  to  increase  as  the  arc  voltage  is 
raised;  however,  this  is  at  a  decreasing  rate.  A  means 
of  using  an  inclosed-arc  lamp  with  flame  carbons  is 
described.  This  consists  in  using  a  shunt  around  the 
lamp  resistance  and  solenoid  on  direct  current  or  a 
reactance  coil  in  shunt  around  the  lamp  reactance  coil 
and  solenoid  on  alternating  current.  Finally,  there 
are  opened  up  by  the  white  flame  arc  many  new  possi- 
bilities for  controlling  and  changing  chemical  reaction. 
The  investigation  was  carried  out  in  the  research  lab- 
oratory of  the  National  Carbon  Company. — Journ.  Ind. 
&  Eng.  Chem.,  November,  1916. 

Generation,  Transmission  and  Distribution 

Substituting  Paraffin  for  Petrol. — A  device  has  been 
recently  invented  by  F.  A.  Wilkinson  of  Hatfield,  Herts,, 
whereby  motor  cars  and  internal-combustion  engines 
used  for  driving  electric  lighting  plants  and  other  pur- 
poses designed  for  running  on  petrol,  can  be  run  en- 
tirely on  paraffin  without  alteration  to  the  engine  or 
carbureter.  Wilkinson's  "by-pass  paraffin  attachment" 
is  inexpensive,  and  can  be  fitted  up  in  a  very  short  time, 
and  the  engine  can  be  instantly  converted  to  run  on 
paraffin  or  petrol  by  simply  opening  or  closing  a  valve. 
In  order  to  vaporize  the  paraffin  to  enable  a  start  ta 
be  made  from  cold,  an  electrical  heater  is  provided 
which  is  wound  for  a  suitable  voltage,  the  power  con- 
sumption being  196  watts  for  two  and  a  half  minutes. 
After  the  engine  has  started,  the  paraffin  and  air  pass- 
ing from  the  carbureter  are  heated  by  introducing  a 
small  percentage  of  the  exhaust  gases  direct  into  the 
inlet  pipe,  which,  mingling  with  the  paraffin  and  air, 
enters  the  cylinders  for  a  second  time.  The  attachment 
has  been  fitted  to  stationary  engines  and  the  motor  cars. 
When  the  attachment  is  fitted  to  a  motor  car,  the  two 
valves  used  are  controlled  from  the  dashboard  by  means 
of  steel  wires  run  in  brass  tubes,  but  in  the  case  of  a 
stationary  engine  the  dashboard  controls  can  be  dis- 
pensed with.  For  controlling  the  electrical  heater  a 
switch  and  pilot  lamp  are  provided,  the  second  terminal 
being  usually  earthed  when  applied  to  a  motor  car. — 
London  Elec.  Review,  Nov.  17,  1916. 

British  Poiver  Station. — An  article  with  map  of  the 
new  power  station  of  the  Clyde  Valley  Electrical  Power 
Company's  new  power  station  near  Cambuslang.  The 
first  portion  of  the  generating  plant  consists  of  one 
turbo-alternator  of  5000  kw.  output  at  0.80  power  fac- 
tor, running  at  1500  r.p.m.  The  turbine  is  of  the 
Rateau  type.  Three-phase  currents  generated  at  11,000 
volts  and  25  cycles  are  used. — London  Elec.  Review,  Dec. 
1,  1916. 

Installations,  Systems  and  Appliances 

Coal-Loading  Conveyors. — An  illustrated  description 
of  several  modern  British  electrically-driven  coal-loading 
conveyors,  one  of  which  has  a  capacity  of  700  tons  an 
hour  and  another  200  tons  an  hour. — London  Electri- 
cian, Nov.  24,  1916. 
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Electric  Heating. — J.  Guerner. — A  discussion  of 
some  industrial  and  commercial  applications  of  electric 
heating. — La  Lumiere  Elec,  Nov.  18,  1916. 

Electrophysics  and  Magnetism 

X-Ray  Refraction. — David  L.  Webster  and  Harry 
Clark. — One  of  the  best-know^n  properties  of  X-rays, 
and  the  most  important  for  their  application  to  radiog- 
raphy is  their  ability  to  penetrate  all  known  substances 
without  being  refracted.  This  has  been  verified  by 
Roentgen  and  others,  and  was  for  a  long  time  accepted 
as  a  good  argument  for  the  pulse  theory  in  a  form  in- 
volving the  assumption  that  atoms  contain  no  oscillators 
whose  natural  frequencies  are  those  of  X-rays.  Since 
we  now  know  that  this  assumption  is  incorrect,  the 
reason  for  the  absence  of  refraction  is  not  evident.  Ex- 
perimental work  by  several  investigators  has  shown 
conclusively  that  rays  of  most  frequencies  are  refracted 
very  little,  if  at  all.  The  appreciable  refractive  effect 
of  a  resonance  frequency  in  optical  spectra  does  not 
always  extend  far  along  the  spectrum,  however,  and  if 
this  is  true  of  X-rays,  the  refracted  part  of  a  hetero- 
geneous beam  might  contain  so  small  a  part  of  the  en- 
ergy and  be  so  widely  dispersed  as  to  escape  detection. 
The  present  paper  presents  an  analysis  showing  in  what 
part  of  the  spectrum  the  refraction,  if  it  exists,  ought 
to  be  greatest,  and  showing  that  under  reasonable  con- 
ditions this  greatest  value  should  be  extremely  small. 
It  then  describes  experiments  made  to  test  the  theory. 
Monochromatic  rays  were  used  in  these  experiments. 
No  evidence  of  refraction  was  found. — Phys.  Rev., 
November,  1916. 

Comparison  of  Alternating  and  Direct-Spark  Poten- 
tials.— J.  C.  Jensen. — An  account  of  an  experimental 
investigation  in  which  alternating  and  direct-spark  po- 
tentials were  measured  under  exactly  the  same  condi- 
tions— the  gas,  electrodes,  and  pressure  being  identical 
throughout.  It  was  found  that  the  effect  of  illumina- 
tion by  ultra-violet  light  of  a  gap  supplied  with  al- 
ternating potential  is  essentially  the  same  as  that  ob- 
served by  Warburg  for  direct  potential;  and,  in  addi- 
tion, that  the  presence  of  an  abundance  of  ions  lessens 
the  irregular  influence  of  transient  voltages  due  to 
static  and  resonance  phenomena.  The  time  interval 
during  which  the  alternating  potential  must  be  above 
that  necessary  to  produce  a  spark  by  direct  potential 
was  found  to  be  practically  the  same  for  all  conditions 
as  regards  gases,  electrodes,  and  pressures,  the  alter- 
nating maximum  potential  always  lying  above  the 
corresponding  direct  one.  An  attempt  to  reproduce  evi- 
dence that,  with  an  increase  of  current  density  of  dis- 
charge, there  is  a  corresponding  decrease  of  spark  po- 
tential, gave  negative  results,  all  indications  tending  to 
show  that  such  an  effect  must  undoubtedly  be  caused  by 
resonance  in  the  discharge  circuit. — Phys.  Rev.,  No- 
vember, 1916. 

Electrochemistry  and  Batteries 

Electrical  Precipitation. — R.  W.  Kerns. — An  illus- 
trated article  on  the  Cottrell  process  of  electrical  pre- 
cipitation of  dust  from  smelter  fume.  A  general  de- 
scription of  the  principle  of  the  process  is  given ;  it  is 
to  apply  a  unidirectional  potential  of  25,000  to  250,000 
volts  to  a  tube  through  which  the  gas  is  passing  and 
thereby  charge  the  particles  in  the  gas  and  cause  them 
to  be  deposited  on  the  inner  side  of  the  tube.  The 
author  mentions  various  industrial  installations,  and 
describes  especially  the  installation  at  Miami.  Two  pre- 
cipitation plants  are  installed  at  this  smelter,  one  of 
which  treats  the  gases  from  the  roasting  or  drying 
furnaces  and  the  other  treats  the  converter  flue  gases. 
In  order  to  obtain  a  unidirectional  current  at  from 
60,000  to  100,000  volts,  a  rotary  switch  is  used  to  rectify 


the  current  of  a  high-potential  transformer.  Two  arms 
carrying  a  segment  of  copper  plate  at  each  end  are 
mounted  on  a  shaft  at  right  angles  to  each  other,  as  in 
Fig.  2.  The  arms  are  insulated  from  the  shaft  and 
from  each  other,  and  revolve  between  the  adjustable 
brushes,  which  clear  the  plates  by  a  half  inch.  Elec- 
trical synchronism  is  obtained  by  driving  an  alternating- 


FIG.  2 — ELECTRICAL  CONNECTIONS  OF  APPARATUS 

current  generator  directly  connected  to  the  .switch.  This 
generator  furnishes  the  primary  current  of  the  trans- 
former as  well  as  the  means  of  voltage  control  by  varia- 
tion of  the  field  resistance.  The  generators  and  trans- 
formers each  have  a  rated  capacity  of  15  kva.  There 
are  eight  of  these  electrical  sets  operating  at  about 
two-thirds  of  their  rated  capacity,  besides  two  units 
which  are  held  in  reserve.  This  means  a  power  con- 
sumption of  16  watt-seconds  per  cubic  foot  of  gas 
treated. — Elec.  Journal,  December,  1916. 

Units.  Measurements  and  Instruments 

Temperature  Measurements  by  Thermocouples. — E. 
F.  KiNGBURY. — A  note  on  an  investigation  carried  out 
in  the  physical  laboratory  of  the  United  Gas  Improve- 
ment Company  of  Philadelphia.  During  the  investiga- 
tion of  the  temperatures  assumed  in  a  flame  by  mantles 
of  various  compositions,  the  author  has  made  extensive 
use  of  Heraeus  platinum-platinum-rhodium  couples  of 
four  different  sizes.  As  is  well  known,  when  these  are 
placed  against  the  mantle  they  will  assume  different 
temperatures,  depending  upon  their  size,  and  when  their 
diameters  are  plotted  against  the  temperatures  as 
abscissas  a  continuous  curve  concave  upward  is  ob- 
tained which,  when  extended  to  zero  diameter,  gives  a 
limiting  temperature  to  the  mantle  wall.  Consistent 
results  have  been  obtained  yielding  many  smooth 
curves.  An  explanation  of  the  shape  of  these  curves 
has  been  sought,  assuming  the  couple  and  mantle  sur- 
rounded by  a  film  of  gas  through  which  the  heat  is 
conducted.  An  expression  has  been  obtained  that  gives 
the  shapes  of  these  curves  as  obtained  experimentally. 
It  has  been  of  assistance  in  showing  the  shape  of  the 
curves  from  zero  to  the  smallest  diameter.  The  theory 
has  also  been  extended  to  cover  the  temperatures  as- 
sumed by  mantles  of  various  emissive  powers  when 
placed  in  a  flame  of  known  temperature.  Here  it  has 
been  assumed  that  the  mantle  is  heated  in  much  the 
same  manner,  except  that  outside  the  mantle  the  flame 
has  been  cooled  in  many  cases  at  least  nearly  to  the 
mantle  temperature.  This  wall  of  flame  protects  the 
mantle  from  convected  and  conducted  heat  losses.  The 
radiation  efficiency  calculated  for  the  higher  tempera- 
ture mantles  agrees  with  that  actually  measured  ex- 
perimentally. It  has  been  found  that  the  total  emission 
per  unit  area  per  steradian  is  nearly  a  linear  duction 
of  the  temperature  assumed  in  a  flame.  The  theory  in 
the  light  of  the  experimental  curve  is  interesting  as 
helping  to  explain  the  mechanism  of  a  flame  heating  a 
mantle  placed  in  it. — Journal  Franklin  Inst.,  October, 
1916. 
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Book  Reviews 

How  TO  Build  Up  Furnace  Efficiency. — By  Joseph 
W.  Hays.     Published  by  the  author  at  Chicago,  111. 
154  pages.     Price  $1. 
In  this  book,  which  is  the  tenth  edition,  the  author 
treats  the  rather  technical  subject  of  combustion  in  a 
popular  way.     The  narrative  style  of  writing  has  been 
followed  and  anecdotes  have  been  used  liberally  through- 
out the  book.     Human   interest   references   have  been 
made  where  possible  to  sustain  the  reader's   interest. 
Very  little  is  said  in  the  book  relating  to  the  theory  of 
combustion,  the  book  being  devoted  to  why,  how,  and 
where  fuel  is  wasted  in  the  boiler-room.     Charts,  dia- 
grams and   illustrations  are  used  to  bring  out  points 
hard  to  explain  in  text. 


How  TO  Make  Low-Pressure  Transformers.     Third 
edition.      By   Prof.    F.   E.   Austin.      Published   by 
the  author  at  Hanover,  N.  H.     Price,  40  cents. 
To  the  third  edition  of  this  little  book  has  been  added 
instructions  on  a  new  and  very  simple  form  of  core  con- 
struction; how  to  make  a  transformer  without  the  use 
of  disks  for  a  core  and  a  novel  utilization  of  tin  cans 
as    transformer    cores.      These    additions    are   written 
clearly  and  satisfactory  results  should  be  obtained  on 
following  the  instructions  given.     The  book  contains  a 
great  deal  of  practical  information  not  found  in  usual 
texts   on   transformer  construction   and   operation.     It 
will  be  found  of  value  to  experimenters  and  repair  men. 


Hydraulics.  By  R.  L.  Daugherty.  New  York:  Mc- 
Graw-Hill Company,  Inc.  268  pages.  243  illustra- 
tions. Price,  $2.50. 
This  book  has  been  prepared  as  a  college  textbook  for 
students  who  are  evidently  not  required  to  go  into  the 
.subject  of  hydraulics  very  extensively.  As  such  a  text 
it  appears  to  have  been  carefully  worked  out  and  covers 
the  principles  of  hydroelectric  engineering  as  well  as 
could  be  expected  in  a  text  of  264  pages,  many  of  which 
have  diagrams  and  half-tone  illustrations.  The  last  100 
pages  of  the  book  take  up  in  a  rather  practical  way 
the  construction  and  operation  of  different  designs  of 
turbines  and  centrifugal  pumps.  A  good  idea  of  the  na- 
ture of  the  material  presented  can  be  secured  from  the 
following  chapter  headings:  Intensity  of  pressures; 
hydrostatic  pressure  on  areas;  applications  of  hydro- 
statics; hydrokinetics ;  applications  of  hydrokinetics ; 
flow  through  pipes;  uniform  flow  through  open  chan- 
nels; hydrodynamics;  the  impulse  wheel;  the  reaction 
turbine;  water  power  plants;  theory  of  the  impulse 
wheel ;  theory  of  the  reaction  turbine ;  turbine  laws  and 
factors ;  the  centrifugal  pump ;  and  tables  and  data.  The 
work  is  a  serious  attempt  to  abbreviate  a  very  exten- 
sive and  complicated  subject,  and  from  this  standpoint 
it  is  well  done. 


Examples   in   Alternating-Currents.     Vol.    I.     By 
Prof.  F.  E.  Austin.     Published  by  the  author  at 
Hanover,    N.    H.      224    pages.      70    illustrations. 
Price,  $2.40. 
This  book  is  especially  adapted  to  guiding  students 
of    alternating-current    calculations    since    it    presents 
steps  in  the  application  of  abstract  theory  to  concrete 
problems.     While  it  is  primarily  suited  to  this  purpose 
it  may  also  be  used  as  a  reference  book  by  practical  en- 
gineers who  do  not  care  to  burden  their  memories  with 
formulas.     In  the  first  part  of  the  book  are  given  such 
geometrical  and  trigonometrical  relations  as  are  con- 
stantly used  in  alternating-current  calculations.     Calcu- 


lus is  used  quite  extensively  throughout  the  book,  the 
author  stating  in  the  preface  that  no  apology  need  be 
offered  since  its  use  saves  considerable  time  in  the  solu- 
tion of  many  problems.  In  addition  to  numerous  exam- 
ples showing  the  method  of  calculating  generated  volt- 
ages and  correcting  for  wave  form,  many  problems  are 
worked  out  both  mathematically  and  graphically  involv- 
ing inductances,  capacitances  and  resistances  in  various 
combinations.  Tables  are  included  giving  the  recipro- 
cals of  capacitances,  values  of  capacitances  and  in- 
ductances required  for  resonance,  and  values  of  func- 
tions involving  7t. 


Applied  Electricity  for  Practical  Men.  By  Arthur 
J.  Rowland.  New  York:  McGraw-Hill  Book  Com- 
pany, Inc.  376  pages.  323  illustrations.  Price,  $2. 
This  volume  has  been  written  as  a  text  book  for 
teaching  fundamentals  of  electricity  to  practical  work- 
ers; to  men  who  expect  to  make  direct  application  of 
the  principles  given  them  in  the  class  room  to  their 
daily  work  with  commercial  circuits  and  electrical  ma- 
chinery. It  appears  to  be  written  wholly  from  the 
standpoint  of  one  who  puts  up  and  operates  electrical 
circuits  and  apparatus.  Theory  is  avoided,  except  in 
instances  where  it  has  direct  bearing  upon  practical 
matters.  The  principles  stated  and  the  explanations  of 
apparatus  which  are  offered  are  only  such  as  are  neces- 
sary in  order  to  present  essential  elements.  A  set  of 
problems  is  found  at  the  end  of  each  chapter  to  make 
clear  the  principles  set  forth  in  the  chapter.  On  the 
whole,  these  problems  are  well  chosen  and  will  assist 
the  student  to  understand  how  the  apparatus  works. 
The  book  is  clearly  written  and  will  be  understood  by 
the  practical  man  with  an  average  education.  There 
are  many  working  diagrams  of  the  apparatus  described, 
as  well  as  illustrations  of  modern  apparatus  made  by 
electrical  machinery  manufacturers.  The  twenty-three 
chapters  of  the  book  cover  fundamental  principles,  elec- 
trostatics, direct  and  alternating-current  principles,  ma- 
chines and  applications,  storage  batteries,  lighting,  wir- 
ing, electric  heating  and  electric  power. 


Electric  Switch  and  Controlling  Gear.    By  Charles 
C.  Garrard,  Ph.D.  London,  England:     "The  Elec- 
trician" Printing  &  Publishing  Company,  Ltd,    656 
pages.     433  illustrations.     Price  15  shillings,  net. 
This  book  presents  a  classification  of  electrical  switch 
and  controlling  gear,  and  formulates  the  principles  un- 
derlying   design    and    construction.      The    author    has 
treated  each  individual  theory  or  construction,  as  far 
as    possible,   by   itself.      In   the    reviewer's   mind,   this 
method    of    treating    electrical    switchgear,    a    subject 
which  easily  allow^s  itself  to  be  treated  in  a  very  com- 
plex manner,  makes  the  treatment  as  simple  as  is  con- 
sistent with  accuracy  and  thoroughness.     The  author 
has  given  considerable  attention  to  the  standardization 
of  switch  and  controlling  gear,  a  number  of  compari- 
sons being  made  with  the  standardization  work  already 
accomplished  in  other  countries.    A  feature  of  the  text 
is  the  large  number  of  well-arranged  and  clear  illustra- 
tions and  drawings. 

The  subjects  treated  and  appearing  as  chapter  head- 
ings are  as  follows:  Materials  and  manufacturing 
methods,  apparatus  for  making  and  breaking  electric 
circuits,  apparatus  for  preventing  a  dangerous  condi- 
tion of  the  current  flowing,  apparatus  for  regulating  the 
amount  of  current,  apparatus  for  starting  and  control- 
ling electrical  running  machinery,  low  and  medium-ten- 
sion switchboards,  high-tension  and  extra-high-tension 
svvritchboards,  apparatus  for  protecting  electrical  ma- 
chinery against  abnormal  electrical  conditions. 
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R.  B.  Marchant,  who  has  been  treas- 
urer of  J.  G.  White  &  Company,  Inc., 
New  York  City,  has  been  elected  vice- 
president  of  the  company. 

Gerrold  G.  Brown,  assistant  general 
manager  of  the  Ithaca  (N.  Y.)  Gas  & 
Electric  Corporation,  has  severed  his 
connection  with  the  company. 

J.  H.  Giles  of  Gloucester,  Mass.,  has 
been  appointed  superintendent  of  the 
lines  of  the  Worcester  Suburban  Elec- 
tric Company  of  Uxbridge,  Mass. 

H.  C.  Brown  is  now  manager  of  the 
Edwin  Joy  Electric  Company  at  Syra- 
cuse, N.  Y.  For  a  number  of  years 
Mr.  Brown  has  been  Canadian  repre- 
sentative of  the  Crouse  Hinds  Com- 
pany. 

D.  M.  Debard  of  the  Edison  Electric 
Illuminating  Company  of  Brockton, 
Mass.,  has  been  appointed  president  of 
the  New  England  Central  Power  Sales- 
men's Association,  which  was  recently 
organized  in  Boston,  Mass. 

P,  I.  Robinson,  assistant  superintend- 
ent of  the  Houghton  County  Electric 
Light  Company,  Houghton,  Mich.,  in 
charge  of  the  Calumet  division,  has 
been  appointed  superintendent  of  the 
Houghton  division  of  the  company. 

Linn  W.  Bennett,  for  many  years  su- 
perintendent of  construction  for  the 
electrical  department  of  the  Ithaca  (N. 
Y.)  Gas  &  Electric  Company,  has  re- 
signed. Mr.  Bennett,  it  is  understood, 
will  enter  business  for  himself  in  Ithaca. 

Otto  Snyder,  for  the  past  four  years 
superintendent  of  the  Houghton  County 
Electric  Light  Company,  Houghton, 
Mich.,  has  resigned  to  accept  a  posi- 
tion with  the  Adirondack  Electric  Pow- 
er Corporation  of  Glens  Falls.  Mr. 
Snyder  will  be  connected  with  the  pow- 
er sales  department  of  the  Adirondack 
company. 

Walter  Belding,  electrical  superin- 
tendent of  the  Rutland  (Vt.)  Railway, 
Light  &  Power  Company,  has  resigned 
to  accept  the  position  of  manager  of 
the  municipal  electric-light  plant  in 
Burlington,  Vt.,  succeeding  L.  R.  Mac- 
Broom.  Mr.  Belding  has  been  asso- 
ciated with  the  Rutland  company  for 
four  years.  He  was  graduated  from 
the  University  of  Vermont  in  1911. 

J.  F.  Killeen,  who  has  been  manager 
of  heating-device  sales  of  the  General 
Electric  Company  at  its  Pittsfield, 
Mass.,  plant,  will,  on  Jan.  1,  assume 
the  position  of  vice-president  and  sales 
manager  of  the  Rathbone,  Sard  Elec- 
tric Company  of  Albany,  N.  Y.  For 
nearly  ten  years  Mr.  Killeen  has  been 
active  in  the  heating-device  business, 
in  the  development  of  this  branch  of 
the  General  Electric  Company  produc- 
tion. 

B.  J.  Grigsby,  who  has  been  manag- 
ing director  of  the  Benjamin  Electric, 
Ltd.,  Rosebery  Avenue,  London,  E.  C, 
England,  since  its  incorporation  in 
1908,  has  resigned  his  position  with 
that  company  and  returned  to  the 
United  States.  Mr.  Grigsby  intends  to 
locate  a  factory  in  Peoria,  111.,  for  the 
manufacture  of  porcelain-enamel  prod- 
ucts and  electric-lighting  specialties. 
His  temporary  address  is  24  Mayer 
Building,  Peoria. 


Men 
of  the  Industry 

Changes  in  Personnel 

and  Position — 

liiograpliical  Notes 


J.  J,  Donohue  has  been  appointed 
chief  operating  engineer  of  the  Boston 
(Mass.)   Elevated  Railway. 

W.  A.  Shoudy,  formerly  of  the  ap- 
paratus department  of  the  Brooklyn 
Edison  Company,  has  joined  the  engi- 
neering staff  of  the  J.  G.  White  Engi- 
neering Corporation,  New  York  City. 

A.  C.  Blinn,  who  has  been  president, 
treasurer  and  general  manager  of  the 
Evansville  Public  Service  Company, 
has  been  appointed  in  charge  of  the 
Northern  Ohio  Traction  &  Light  Com- 
pany, with  headquarters  at  Akron,  Ohio. 

Cyrus  Corliss,  for  the  past  eleven 
years  assistant  to  the  chief  engineer 
of  motive  power  and  rolling  stock,  Bos 
ton  (Mass.)  Elevated  Railway,  has  been 
appointed  construction  engineer  of  the 
department  of  power.  Mr.  Corliss  en- 
tered the  company's  service  in  1900, 
after  taking  a  special  course  in  elec- 
tricity at  the  Massachusetts  Institute 
of  Technology,  and  reached  the  post  of 
assistant  to  the  electrical  engineer  be- 
fore being  transferred  to  the  office 
above  named. 

H.  O.  Clare,  the  president-elect  of  the 
Electrical  Credit  Association  of  Chi- 
cago, has  just  completed  his  twenty- 
fifth  year  in  the  employ  of  the  General 
Electric  Company.  Mr.  Clare  started 
in  the  electrical  business  with  the  Brush 
Electric  Company  of  Cleveland,  Ohio, 
in  1891.  Later,  when  that  company 
was  absorbed  by  the  General  Electric 
Company,  Mr.  Clare  was  retained. 
Since  that  time  he  has  served  in  vari- 
ous positions  for  the  company  at  Sche- 
nectady, Atlanta,  Madison  and  Chicago. 
During  the  last  eight  years  he  has  been 
in  the  company's  Chicago  office,  where 
he  now  holds  the  position  of  district 
auditor,  and  is  in  charge  of  the  credits, 
collections  and  accounting  for  that  dis- 
trict. 


J.  G.  Barrett,  formerly  of  the  Ivan- 
hoe  Regent  Works  of  the  General  Elec- 
tric Company,  has  joined  the  staff  of 
the  Texas  Power  &  Light  Company  at 
Dallas,  Tex.,  to  become  the  head  of  its 
lighting  department,  a  newly  organ- 
ized division  under  the  supervision  of 
the  commercial  manager  of  the  com- 
pany. Mr.  Barrett  will  have  charge  of 
all  illumination  work  in  the  one  hun- 
dred towns  and  cities  where  the  com- 
pany operates  electric  properties.  A 
vigorous  campaign  for  commercial  and 
residential   lighting  will  be  prosecuted. 

Paul  Liipke,  who  for  many  years  has 
been  superintendent  of  the  southern  di- 
vision of  the  Public  Service  Electric 
Company  at  Trenton,  N.  J.,  will,  in  his 
new  work  at  its  Newark  headquarters, 
have  charge  of  the  extensive  library  of 
the  three  companies  which  make  up  the 
Public  Service  Corporation  of  New  Jer- 
sey. Mr.  Liipke  was  for  several  years 
editor  of  the  N.  E.  L.  A.  Question  Box, 
and  his  annual  papers,  filled  with 
shrewd  philosophy  of  men  and  methods, 
have  been  features  of  N.  E.  L.  A.  con- 
ventions. Through  an  error  last  week 
it  was  stated  Mr.  Liipke  would  continue 
in  operating  work.  He  has,  however, 
been  relieved  from  active  operating  re- 
sponsibilities in  order  to  devote  him- 
self to  broader  usefulness  in  the  or- 
ganization, along  lines  for  which  he  is 
peculiarly  well  fitted. 


H.  O.   CLARE 


Obituary 

E.  J.  Mock,  president  of  the  Elec- 
tricity Magazine  Corporation,  Chicago, 
publisher  of  the  Telef>lione  Engineer 
and  Electric  Vehicles,  died  on  Dec.  18, 
following  an  illness  of  several  months. 

James  Y.  Carithers,  president  of  the 
Athens  (Ga.)  Railway  &  Electric  Com- 
pany, died  on  Sunday,  Dec.  17,  at  the 
age  of  sixty-two,  from  heart  disease 
At  the  funeral  the  employees  of  the 
Athens  company  acted  as  pallbearers, 
and  the  interment  took  place  at  Mr. 
Carithers's   old   home. 

Col.  George  M.  Rossman,  treasurer 
and  manager  of  the  Keene  (N.  H.)  Gas 
&  Electric  Company,  treasurer  of  the 
Laconia  (N.  H.)  Gas  &  Electric  Light 
Company  and  of  the  Ashuelot  (N.  H.) 
Gas  &  Electric  Company,  died  on  Dec. 
10  at  Keene,  aged  forty-five  years. 
Colonel  Rossman  was  widely  known  in 
the  New  England   public   utility   field. 

Hon.  Clarke  C.  Fitts,  counsel  of  the 
New  England  Power  Company,  died  at 
Watertown,  Mass.,  on  Dec.  20.  Mr. 
Fitts  was  bom  in  West  Wardsboro,  Vt., 
in  1870,  and  for  several  years  was  at- 
torney-general of  Vermont.  With  head- 
quarters at  Brattleboro,  Mr.  Fitts  was 
closely  associated  with  the  pioneer  de- 
velopment of  the  Connecticut  River 
Transmission  Company  and  related  hy- 
droelectric systems  under  Chace  & 
Harriman,  Inc.,  of  Boston.  He  was  a 
magnetic  and  enthusiastic  speaker,  and 
only  recently  addressed  the  New  Eng- 
land Street  Railway  Club  on  the  fu- 
ture of  water  power,  in  which  he  pre- 
dicted the  near  approach  of  steam-rail- 
road electrification  from  hydroelectric 
plants  in  northern  New  England. 
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NEW  APPARATUS   AND  APPLIANCES 

(  Record  of  Latest  Developvieiits  and  I mprovenieuis  in  M anufacturers'  Products 

Used  in  the  Electrical  Field 


Electric  Welding  System 

For  use  with  the  electric  weldin}i:  sys- 
tem developed  by  the  Wilson  Welder 
and  Metals  Company,  Inc.,  Vanderbilt 
Concourse,  New  York  City,  two  motor 
generator  sets  are  made.  One  type  con- 
sists of  a  squirrel  cage  induction  motor 
and  a  .S.'i-volt,  direct-current,  compound 


FIG.      1 — WELDING     TOOL     OR      ELECTRODE 
HOLDER  FOR  DISTANT  CONTROL  SWITCH 

wound,  interpole  generator,  and  the 
other  of  an  interpole,  direct-current 
motor  and  35-volt,  direct-current  com- 
pound wound,  interpole  generator, 
mounted  on  a  heavy  cast-iron  sub-base 
and  provided  with  self-oiling  bearings 
lined  with  hard  babbitt.  Portable 
equipments  are  also  made.  The  rotors 
of  both  machines  of  both  types  are 
mounted  on  a  single  shaft  of  high  car- 
bon steel  supported  on  two,  three  or 
four  bearings,  and  the  bearing  housing 
of  the  set  is  a  demountable  type  so  as 
to  permit  easy  removal  of  the  rotors. 
The  compensators  are  equipped  with  a 
no-voltage  release. 

The  general  function  of  the  constant 
current  control  panel  (Fig.  2)  for  weld- 
ing and  cutting  is  to  maintain  a  con- 
stant flow  of  current  between  the  weld- 
ing tool  and  the  material  operated  on, 
regardless  of  variations  in  the  resist- 
ance of  the  welding  circuit,  due  to  vary- 
ing lengths  of  arc,  or  other  causes.  The 
current  regulator  consists  of  a  carbon 
pile  held  under  compression  by  one  or 
more  helical  springs,  the  pull  of  which 
is  opposed  by  a  solenoid  through  which 
the  current  to  be  regulated  is  passed. 
The  springs  are  mounted  on  a  carriage 
in  such  a  manner  that  it  is  possible  to 
vary  the  point  at  which  they  act  upon 
the  lever  of  the  carbon  pile,  which  lever 
is  connected  to  the  control  solenoid. 
This  makes  it  possible  to  increase  or 
decrease  the  leverage,  the  position  of 
the  control  solenoid  with  regard  to  the 
lever  being  fixed.  The  movement  of  the 
spring  carriage  described  above  is  pro- 
duced by  a  small  electric  motor,  so 
wired  that  it  may  be  controlled  by  two 
push  buttons  located  at  the  welding 
tool,  or  near  enough  to  the  welding  tool 
so  that  the  welding  operator  can  use 
them  without  changing  his  position. 
The  panel  is  also  provided  with  a  react- 


ance coil  of  a  size  sufficient  to  ma- 
terially assist  the  operator  in  maintain- 
ing an  arc  with  a  graphite  pencil  when 
the  panel  is  used  for  "cutting"  or  burn- 
ing away  metal  in  preparing  for  the 
welding  process,  or  other  purposes.  An 
ammeter  is  provided  to  indicate  the 
amount  of  current  used  in  the  welding 
process,  and  a  double  throw  switch  of 
200  amp.  capacity,  for  use  in  changing 
from  the  welding  circuit  to  the  cutting 
circuit. 

While  the  welding  operator  maintains 
an  arc  between  his  welding  tool  and  the 
work,  the  control  panel  must  maintain 
the  current  constant  within  5  per  cent 
of  the  mean  value,  regardless  of  the 
actual  value  of  current  that  is  flowing, 
provided  the  flow  is  between  the  limits 
of  80  and  175  amp.,  which  is  the  range 
of  current. 

A  specially  prepared  welding  metal 
in  the  form  of  an  electrode  is  provided. 
This    is    composed    of    a    homogeneous 
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is  called  to  the  mounting  and  control 
of  these  switches.  While  the  three  legs 
of  the  circuit  are  opened  and  closed 
simultaneously  by  means  of  the  rear 
control  rod,  each  pole  of  the  switch  is 
separate  from  the  others  and  is  abso- 


FIG.      2 — CONSTANT      CURRENT      CONTROL 
PANEL  FOR  WELDING  AND   CUTTING 

alloy  combined  with  such  excess  of  man- 
ganese as-  will  compensate  for  losses 
while  passing  through  the  electric  arc, 
securing  a  substantial  amount  of  man- 
ganese in  the  welded  joint,  which  is 
essential  to  its  toughness. 


Pole-Top  Transformer 
Switch 

Simplicity  of  design  and  operation, 
ruggedness  of  construction  and  low  cost 
of  installation  have  been  the  chief  aims 
of  the  maker,  it  is  pointed  out,  in  the 
design  of  the  transformer  switch  for 
pole-top  service  shown  here.  This  type 
of  switch  is  made  for  voltages  from 
2300  to  33,000.  Separate  dead-ends  are 
necessary  for  switches  up  to  4500  volts, 
but  the  higher  voltage  equipment  is 
designed  so  as  to  permit  the  dead-ending 
of  the  line  wires  directly  on  the  insu- 
lators of  the  switch,  thus  giving  a 
minimum   number  of  parts.      Attention 


FIG.   1 — 17,000  VOLT  FUSED  TRANSFORMER 
SWITCH,   OPEN 

lutely  self-contained.  The  channel 
baseplate  and  the  channel  arm  support- 
ing the  insulators  are  riveted  together, 
and  no  amount  of  warping  of  the  cross- 
arm,  it  is  claimed,  can  throw  the  switch 
arms  out  of  alignment.  No  extra 
crossarms  are  required,  as  the  regular 
line  crossarm  is  used  to  support  the 
switch. 

These  switches  are  built  of  struc- 
tural iron,  fabricated,  and  then  hot-dip 
galvanized.  No  clamps  are  used  on  the 
insulators,  cemented  caps  being  em- 
ployed. The  units  are  assembled  when 
shipped  from  the  factory,  and  to  install 
them  it  is  only  necessary  to  bolt  the 
three  units  to  the  crossarm  and  attach 
the  line  wires  and  control  rods.  Choke 
coils  and  spark  gaps  are  advised  by 
the  makers  in  sections  of  the  country 


Eear  View 
FIG.    2 — DETAILS  OF    POLE-TOP   SWITCH 

where  difficulties  with  lightning  are  ex- 
perienced. The  choke  coils  furnished 
consist  of  a  stiff  galvanized  iron  coil. 
The  iron  is  of  ample  carrying  capacity 
for  the  switch  and  gives  additional  im- 
pedance against   the  lightning  charge. 
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As  the  gap  arcs  over,  due  to  a  light- 
ning charge,  the  fuses  are  blown  and 
the  line  is  cleared.  The  spark  gap  is 
adjustable  by  means  of  a  screw  at- 
tached to  an  arm  brought  up  from  the 
base  of  the  switch.  The  K.P.F.  elec- 
tric Company,  37  Stevenson  Street, 
San  Francisco,  Cal.,  is  the  maker  of 
these  switches. 


Indicating  and  Recording 
Demand  Meters 

The  indicating  and  graphically  re- 
cording types  of  demand  meters  shown 
here  and  now  made  by  the  General  Elec- 
tric Company  of  Schenectady,  N.  Y., 
operate  on  the  same  general  principle 
and  are  furnished  for  use  with  either 
alternating-current  or  direct-current 
watt-hour  meters. 

The  two  essential  parts  of  these  me- 
ters are  demand  registering  and  tim- 
ing mechanisms  connected  and  mounted 
in  the  same  case.  The  demand  regis- 
tering element,  for  all  types,  is  elec- 
trically driven  from  the  register  of  the 
watt-hour  meter  in  which  is  mounted 
a  contact  device.  The  contact  device 
consists  of  a  small  contact-making 
cam,  of  insulating  material,  and  two 
parallel  leaf-springs,  equipped  with 
platinum  iridium  contact  points.  Ro- 
tation of  the  cam  by  the  watt-hour  me- 
ter closes  the  circuit  through  the  elec- 
tro-magnet coil  of  the  indicator  and 
operates  the  registering  mechanism  as 
described  below. 

When  the  contact  device  closes  the 
circuit  through  the  magnet  coils  of  the 
demand  meter,  the  armature  of  the 
electro  magnet  is  attracted  and  moves 
forward  engaging  the  pawl  at  its  end 
with  the  ratchet  wheel,  turning  the  lat- 
ter. When  the  contact  device  opens  the 
circuit  a  spring  returns  the  armature 
lever  and  pawl  to  their  original  posi- 
tions. The  motion  of  the  ratchet  wheel 
is  transmitted  through  gearing  to  the 
stylus,  or  the  pointer,  as  the  case  may 
be,   moving   it   forward   for   each    clos- 


FIG.   1 — MECHANISM  FOR  RECORDING  TYPE 
OP  DEMAND   METER 

ing  of  the  circuit  until  the  end  of  the 
time  interval  is  reached.  At  this  point 
a  cam  driven  by  the  timing  element  has 
rotated  to  such  a  position  that  a  trip 
lever  disengages  a  sliding  pinion  from 
the    gear    with    which    it    meshes    thus 


opening  the  gear  train  and  allowing  a 
spring  to  return  the  stylus  or  pointer 
advancing  mechanism  to  the  zero  posi- 
tion. Further  rotation  of  the  cam  re- 
turns the  sliding  pinion  to  its  former 
position  and  re-establi.shes  the  gear 
train.  The  mechanism  is  now  in  a  po- 
sition to  measure  the  energy  consump- 
tion during  the  next  time  interval. 

The  indicating  type  demand  meters 
are  made  for  direct  and  alternating  cur- 
rent. The  alternating  current  meter 
device  utilizes  a  constant  speed  motor 
for  the  timing  element  and  the  direct 
current  meter  uses  a  standard  make  of 
eight-day  clock  movement.  The  record- 
ing type  is  made  in  one  form  and  con- 
tains an  eight-day  clock  movement  for 
the  timing  device  whether  used  on  al- 
ternating current  or  direct  current.  In 
the  operating  mechanism,  the  indicat- 
ing meter  differs  from  the  recording 
meter  in  the  return  mechanism  operat- 
ing at  the  end  of  each  interval.  With 
the  indicating  type  it  is  not  necessary 
to  keep  absolute  time,  and  the  mechan- 
ism is  simplified  on  this  account  leav- 


FIG.     2 — EXTERIOR     VIEW     OF     INDICATING 
DEMAND   METER 

ing  a  short  interval  of  time  between 
each  measurement. 

In  the  graphic  device  the  timing 
mechanism  needs  attention  only  when 
the  paper  is  renewed  and  a  time-setting 
disk  is  provided  to  synchronize  the 
chart  with  the  correct  time.  These 
charts  are  arranged  to  cover  one  week 
and  the  divisions  show  the  current  con- 
sumption hour  by  hour  and  day  by 
day,  during  that  period.  The  record 
takes  the  form  of  a  saw  tooth  polar 
curve  and  the  distance  of  the  extreme 
points  of  the  curve  from  the  zero  lines 
of  the  chart  indicates  the  demand  in 
kilowatts. 

All  types  of  recording  meter  are  made 
for  6,  18,  110  or  220-volts  capacity, 
direct  current,  and  for  25  or  60  cycles 
alternating  current,  110  or  220  volts. 
The  time  interval  is  fifteen,  thirty  or 
sixty  minutes  as  specified.  For  opera- 
tion on  440-volt  alternating-current  cir- 
cuits a  small  transformer  can  be  fur- 
nished to  transform  to  110  volts  25 
or  60  cycles.  The  indicating  types  are 
self-contained  and  for  operation  on  110 
or  220-volt  circuits,  direct  current  or 
alternating  current,  25  or  60  cycles. 
The  time  intervals  are  the  same  as  for 


the  recording  type.  For  operation  on 
440  and  600  volts  alternating  current  a 
transformer    is    provided.      On    direct- 
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FIG.      3 — MECHANISM      FOR      INDICATING 
TYPE  OF  DEMAND  METER 

current  voltages  above  220,  all  types 
must  be  operated  from  a  battery  cir- 
cuit. 


Lamp  Dimmer 

An  improved  form  of  individual  lamp 
dimmer  has  been  placed  on  the  market 
by  the  Anylite  Electric  Regulator  Com- 
pany of  Fort  Wayne,  Ind.  It  derives 
its  trade  name,  "Anylite,"  from  the 
fact  that  it  can  be  used  to  give  varying 
degrees  of  light  with  any  Edison 
medium-base  incandescent  lamp  of  less 
than  60-watts  rating,  regardless  of 
whether  the  lamp  has  a  carbon  or  metal 
filament.  The  accompanying  illustra- 
tion shows  the  device,  which  consists 
of  a  combined  plug  and  socket  with  a 
series  resistance  and  a  rolling  contact 
actuated  by  means  of  a  beaded  brass 
chain.  The  chain  has  a  draw  of  2.25 
in.  The  device  is  fitted  with  an  air 
chamber  to  prevent  it  from  overheat- 
ing.    The  "Anylite"  regulator  has.  been 


INDIVIDUAL  LAMP  DIMMER 

approved  by  the  National  Board  of 
Fire  Underwriters.  A.  Hall  Berry, 
New  York,  is  Eastern  representative, 
and  Bailey-Drake  &  Company,  San 
Francisco,  Cal.,  representative  in  the 
West. 


1308 


ELECTRICAL    WORLD 


Vol.  08,  No.  27 


Threadless  Pipe  Clamps 

(Hamps  that  not  only  afford  a  savinj; 
in  labor,  but  also  provide  an  adju.stmcnt 
not  obtainable  whtMc  threads  are  used, 
are  the  claims  made  by  the  Selah  Manu- 
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SPECIAL     CLAMPS     USED     IN      INSTALLING 
PIPE    FRAMES 

facturing  Company  of  Newark,  N.  J., 
for  its  threadless  pipe,  clamps  and  hold- 
ers. Attention  is  also  called  to  the  fact 
that  the  method  employed  in  the  design 
provides  a  tremendous  grip  with  only 
a  slight  tension  on  the  bolts,  due  to  the 
leverage  of  the  fittings.  Each  clamp  is 
ready  to  install  when  received,  all  fit- 
tings being  shipped  complete,  with  the 
necessary  bolts  and  nuts.  The  large 
illustration  shows  a  secure  and  unique 
method  of  erecting  a  switchboard  and 
securing  it  to  the  wall.  It  also  shows 
methods  of  supporting  busbars  and  pin- 
type  insulators.  In  the  lower  right- 
hand  corner  is  shown  a  clamp  used  with 
expansion  bolt  shields  for  supporting 
pipes  and  cables  to  brick  or  concrete 
walls. 

Safety  Coils  for  Series 
Alternating-Current  Circuits 

The  coils  shown  in  the  accompanying 
illustrations  are  now  being  made  by 
the  Westinghouse  Electric  &  Manufac- 
turing Company  of  East  Pittsburgh, 
Pa.,  for  use  where  the  voltage  of  series 
arc  or  incandescent  alternating-current 
circuits  is  too  high  to  permit  the  safe 
installation  of  lamps.     These  coils  are 


FIG.     1 — SAFETY    COILS    FOR    CIRCUITS    OF 
LIGHT    LOAD 

for  indoor  and  outdoor  service  and  are 
especially  useful  on  series  street  cir- 
cuits where  numerous  trees  would  re- 
sult in  trouble  from  grounds;  on 
bridges  and  in  subways  where  the  high 
voltage  of  the  regular  series  circuit  is 


piohibitive,  or  tor  lighting  fire-alarm, 
police,  and  letter  boxes,  where  high 
voltages  so  near  the  ground  would 
prove  dangerous.  They  are  intended 
for  use  where  but  a  few  lamps  are  re- 
(]uired  in  a  building  and  a  multiple  cir- 
cuit is  not  available. 

The  coils  are  essentially  one-to-one 
ratio  series  transformers  insulated  for 
high  potentials,  being  tested  for  20,000 
volts  for  one  minute  between  windings 
and  between  windings  and  iron.  The 
smaller  capacities  of  these  coils  are 
built  for  air  cooling,  and  are  of  the 
same  form  of  construction  as  the  stand- 
ard Westinghouse  dry  type  current 
transformers.  The  magnetic  circuit, 
having  laminations  exposed  to  the  air,  is 
clamped  between  cast-iron  end  caps 
which  protect  the  windings,  the  leads 
extending  downward  through  suitable 
bushings  in  the  bottom  end-cap.  The 
coils  are  impregnated  with  an  insu- 
lating compound  which  thoroughly  seals 
up  the  joints  between  the  laminations 


regulated.  The  table  is  12  in.  by  16  in. 
and  12  in.  high.  The  maximum  diam- 
eter of  the  saw  is  6  in.;  and  the  weight 


FIG.    2 — OIL-INSULATED    SAFETY    COIL    FOR 
HEAVY    LOADED    CIRCUITS 

and  the  end-caps.  The  larger  capacities 
are  oil  insulated  and  are  of  the  same 
form  of  construction  as  the  oil-insulated 
distributing  transformers  made  by  the 
same    company. 


Motor-Driven  Saw  Table 

A  handy,  portable  motor-driven  saw 
table  that"  is  rugged  in  construction  is 
being  marketed  by  James  G.  Biddle, 
1211-1213  Arch  Street,  Philadelphia, 
Pa.  With  the  proper  saws,  this  device 
will  cut  hardwood  up  to  1  in.  or  1.5 
in.  thick,  soft  wood  from  1.5  to  2  in., 
and  brass  or  fiber  up  to  0.5  in.  thick. 
By  rotating  when  sawing,  brass  or  fiber 
tubing  with  walls  up  to  0.25  in.  thick- 
ness, it  is  claimed,  can  be  easily 
handled,  as  well  as  rods  of  the  same 
materials    up    to    1.5    in.    in    diameter. 

The  framework  of  the  table  is  one 
casting,  providing  a  rigid  support 
which  is  planed  smooth  and  true,  with 
all  parts  carefully  fitted.  For  groov- 
ing or  slotting,  the  table  top  may  be 
raised  or  lowered  by  means  of  an  ad- 
justing screw.  As  shown  in  the  illus- 
tration, the  motor  and  switch  are  pro- 
tected by  mounting  on  the  under  side 
of  the  dust  chute.  This  chute  is  hinged 
at  one  end,  the  other  end  resting  on 
an  adjusting  screw.  By  this  arrange- 
ment, the  tension  of  the  belt  is  easily 


PORTABLE    SAW    TABLE     (MOTOR    DRIVEN) 

of  the  outfit  65  lb.  The  motor  is  of 
special  design,  110  or  220  volt,  alter- 
nating or   direct  current. 


Automobile  Battery 

An  automobile  starting  and  lighting 
battery  for  which  the  makers  claim  a 
high  starting  ability  is  shown  here. 
Each  cell  is  a  separate,  sealed  unit  with 
inter-cell  connectors  which,  when  re- 
moved, permit  any  ceil  to  be  taken 
from  the  case.  The  cells  are  closed 
at  the  top  by  covers  having  suitable 
sealing  flanges.  Only  a  small  amount  of 
sealing  compound  is  necessary  to  form, 
with  the  cover,  a  tight  and  strong 
closure  for  the  cells,  yet  one  that  can 
be  readily  opened  for  inspection  or  re- 
pair when  necessary.  The  space  for- 
merly devoted  to  bulky  sealing  com- 
pound is  used  in  these  batteries  to  ob- 
tain greater  plate  area.  It  is  claimed 
that  this  increase  amounts  to  about  20 
per  cent  as  compared  with  that  in  many 
batteries  of  the  old  construction.  This 
large  plate  area   permits  overcharging 


SEPARATE  SEALED  CELL  FOR  AUTOMOBILE 
BATTERIES 

with  minimum  heating  and  wear  on  the 
plates. 

The  Cincinnati  Storage  Battery  Com- 
pany, 228-230  Stark  Street,  Cincinnati, 
Ohio,  is  the  manufacturer  of  these  bat- 
teries. 
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NEWS  OF   THE  INDUSTRY 

A  Review  of  Activities  in  the  Electrical  Manvfacturing,  Selling 

and  Central-Station  Fields 


Public  Service  Commission  News 

Idaho  Commission 

The  PubHc  Utilities  Commission  and  the  act  creating 
and  clothing  it  with  power  are  under  fire  in  Idaho. 
There  appears  to  be  a  concerted  movement  to  attack 
the  law  and  the  commission  in  the  Legislature  follow- 
ing its  inauguration  on  Jan.  8.  Just  how  effective  the 
attack  will  be,  and  how  far  it  will  progress,  is  a  matter 
of  speculation.  No  secret  is  made  of  the  fact  that  a  bill 
will  be  introduced  which  wnll  have  for  its  object  the 
repeal  of  the  public  utilities  law  and  the  abolishment 
of  the  commission. 

When  the  last  Legislature  was  in  session  the  com- 
mission was  the  center  of  fire  over  an  effort  to  withdraw 
one  of  its  sharpest  teeth.  Sec.  48  of  the  utilities  act, 
which  gives  the  commission  jurisdiction  over  public 
utilities  and  requires  them  to  first  secure  a  certificate 
of  public  convenience  and  necessity  from  the  commis- 
sion before  starting  operations.  A  bill  was  introduced 
to  repeal  the  utilities  law.  It  never  reached  the  floor 
of  the  Senate  and  died  in  a  committee.  At  that  session 
there  was  also  a  concerted  attack  on  the  commission. 
It  ended  nowhere.  An  effort  made  to  repeal  Sec.  48  was 
defeated,  but  a  compromise  was  reached  to  amend  the 
law  by  which  mining  companies  desiring  electricity  for 
power  and  lighting  purposes  could  bring  it  into  Idaho 
from  another  state.  These  mining  companies  were  held 
not  to  be  public  utilities. 

The  fight  on  the  commission  at  this  time  gives  prom- 
ise of  becoming  a  lively  one,  but  like  others  made  here- 
tofore it  may  die  down  after  the  Legislative  hopper 
starts  to  grind.  Several  explanations  are  given  for  the 
latter  possible  condition,  chief  among  which  is  a  plank 
in  the  Democratic  platform.    This  plank  is  as  follows: 

"We  favor  amendments  to  the  public  utilities  act 
whereby  that  body  shall  be  clothed  with  authority  to 
pass  upon  and  regulate  the  issuance  of  all  securities  of 
public  service  corporations." 

When  the  public  utilities  law  was  passed  by  the  Leg- 
islature four  years  ago  it  contained  just  such  a  provi- 
sion as  the  Democratic  platform  plank  declares  for.  It 
was  this  provision  that  proved  to  be  the  bone  of  conten- 
tion over  the  passage  of  the  law  in  that  session.  As 
passed  by  the  House  the  act  contained  it.  The  Senate 
killed  the  provision  and  also  a  section  allowing  the  com- 
mission to  have  its  own  attorney.  Instead  an  amend- 
ment was  attached  to  it  placing  the  legal  work  in  the 
hands  of  the  Attorney  General.  The  above  plank  is 
taken  to  mean,  therefore,  that  the  Democratic  party  is 
in  favor  of  strengthening  the  public  utilities  law  by 
adding  to  it  the  one  provision  which  its  most  radical 
opponents  defeated  four  years  ago. 

The  antagonism  toward  the  commission  and  the  law 
creating  it  is  largely  due  to  the  power  given  in  Sec.  48. 
Opponents  of  the  commission  believe  that  this  section 
should  be  killed  so  that  competition  in  the  public  utilities 
field  of  Idaho  will  bring  about  greater  development. 
They  assert  that  competition  is  impo-^sible  and  develop- 
ment stifled  under  a  rigid  enforcement  of  the  section 
in  that  it  gives  the  commission  power  over  all  classes 
of  public  utilities,  permits  it  to  give  monopoly  in  a 
special  field  to  one  corporation  as  against  another,  and 


( lothes  the  commission  with  too  much  power.  The 
friends  of  the  commission  declare  that  to  repeal  Sec. 
18  means  the  end  of  the  usefulness  of  the  commission, 
as  most  of  its  power  is  removed;  that  legitimate  invest- 
ment in  a  public  utility  or  public  utilities  in  any  field 
is  entitled  to  protection  and  that  duplication  of  public 
utilities  in  a  field  that  can  be  served  by  one  utility, 
whether  power,  light,  water,  etc.,  means  ruinous  com- 
petition, the  cost  of  which  the  public  in  the  long  run 
has  to  bear. 

Illinois  Commission 

The  order  which  the  State  Public  Utilities  Com- 
mission of  Illinois  entered  on  July  11,  1916,  in  the 
Jacksonville  Rate  Case  (2698),  prescribing  gas,  electric, 
and  .street-railway  rates  for  Jacksonville  (population 
about  18,000),  has  been  vacated  by  the  Commission 
upon  an  agreement  of  the  parties  to  the  original  com- 
plaint, and  a  substitute  order  in  lieu  thereof  was  en- 
tered on  Dec.  18,  1916. 

Upon  a  refusal  of  the  Commission  to  reopen  and 
rehear  the  entire  case,  the  Jacksonville  Railway  &  Light 
Company  (respondent)  perfected  an  appeal  to  the  Cir- 
cuit Court  of  Sangamo  County,  where  a  stay  of  the 
rates  determined  by  the  Commission  was  secured  upon 
agreement  of  all  parties  concerned.  Features  in  the 
initial  order  were  set  forth  in  the  Electrical  World  of 
July  22. 

No  further  action  was  taken  in  the  Circuit  Court, 
and  no  date  was  set  for  a  hearing  upon  the  ques- 
tions at  issue.  Recently,  the  City  of  Jacksonville  and 
the  utility  reached  an  agreement,  which  affected  not 
only  the  rates  for  utility  services,  but  many  other  mat- 
ters as  well,  including  certain  controverted  street-pav- 
ing, franchises,  gas  service  and  other  litigation. 

The  compromise  rates  are  somewhat  higher  than 
those  fixed  by  the  previous  order  of  the  Commission, 
but  are  generally  lower  than  those  heretofore  in  effect 
in  Jacksonville.  The  basis  of  settlement  took  into  con- 
sideration the  increased  cost  of  fuel  and  other  utility 
supplies  since  the  date  of  the  valuation,  and  the  settle- 
ment runs  for  a  period  of  one  year.  In  vacating  its 
previous  order  of  July  11,  1916,  the  Commission  elimi- 
nates a  valuation  of  $565,000,  but  adheres  to  the  re- 
quirement that  the  utility  set  up  an  annual  depreciation 
fund  of  $21,100.  The  Commission,  in  permitting  the 
compromise  rates  to  become  effective,  retains  juris- 
diction over  the  subject  matter. 

The  rate  for  residence  service  is  12  cents  for  first 
50  kw.-hr.,  subject  to  10  per  cent  discount  for  payment 
within  ten  days,  and  a  minimum  monthly  bill  of  75 
cents.  For  commercial  lighting  the  rate  is  10  cents  for 
the  fir.st  150  kw.-hr.,  with  similar  discounts  for  pay- 
ment and  similar  minimum  bill  as  for  residence  service. 
For  motor  service  the  rate  is  8  cents  for  the  first  50 
kw.-hr.,  6  cents  for  next  150  kw.-hr.  and  5  cents  for  next 
300  kw.-hr.,  with  discount  of  1  cent  per  kilowatt-hour 
for  all  energy  used  under  1000  kw.-hr.  a  month  on  bills 
paid  within  ten  days  of  date  of  bill.  The  minimum  is 
50  cents  per  rated  horsepower  up  to  5  hp.,  and  30  cents 
per  horsepower  for  all  in  excess  of  75  hp.,  provided  no 
bill  is  less  than  $1  per  month  per  meter.  The  railroad 
pays  a  fixed  charge  of  $2,000  a  year  plus  an  energy 
charge  of  1  cent  a  kilowatt-hour. 
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San     DicKO     Supervision     Charjje.  — 

Through  a  typc)>;iaphical  error  the  su- 
pervision charjre  for  which  II.  M. 
Kylleshy  &  Company  was  eontendinp;  in 
the  San  I)ie{j:o  Consolidated  (Jas  &  Klec- 
trie  Company  rate  case  and  which  was 
allowed  by  the  ('alifornia  Railroad 
Commission  was  stated  on  pafre  12()1  of 
tKe  Electrical  Would  for  Dec.  23  as 
2r>  per  cent.  This  should  have  read  2.5 
per  cent. 

Imposition  of  Delinquency  Penalty 
Enables  City  to  (  lit  Rates.— By  impos- 
ing a  penalty  of  $2  for  delinquent  cus- 
tomers who  do  not  pay  within  thirty 
days,  the  city  of  Princeton,  111.,  has 
been  able  to  cut  its  rates  for  electricity 
from  a  15-cent  maximum  to  a  10-cent 
maximum.  Consumers  now  pay  quickly, 
thereby  enabling  the  city  to  pay  its 
■own  debts  more  promptly  and  to  take 
advantage  of  discounts. 

Electric  Trucks  for  Films  Involving 
Transportation. — Secretary  Marshall  of 
the  Electric  Vehicle  Section,  N.  E.  L. 
A.,  has  sent  a  letter  to  the  manufactur- 
ing members  of  the  association  suggest- 
ing that  when  a  manufacturer  arranges 
to  develop  a  motion  picture  film  involv- 
ing transportation  he  consider  the  pos- 
sibility of  using  electric  vehicles.  By 
so  doing,  Mr.  Marshall  says,  "valuable 
publicity  will  effectively  be  lent  to  the 
electric  vehicle." 

Federal  Appropriations  for  Bureau 
of  Standards  Electrical  Investigations. 
— A  bill  has  been  introduced  into  the 
House  of  Representatives,  and  reported 
to  the  House  committee  on  appropria- 
tions, making  appropriations,  among 
other  things,  for  investigations  by  the 
Bureau  of  Standards  for  the  year  end- 
ing June  30,  1918.  Among  the  inves- 
tigations are  the  following:  Electric 
current,  danger  in  transmission,  $15,- 
OOO  (no  increase);  standards  and  meth- 
ods of  measurements  of  public  utilities, 
$50,000  (increase,  $10,000);  radio  com- 
munication, $10,000   (no  increase). 

Seventeen  Pick  Up  Fallen  Wire. — 
The  curiosity  of  the  human  race  knows 
no  limit.  In  one  of  our  large  Eastern 
cities,  says  the  Au  Sable  News,  some 
men  were  at  work  installing  a  new  wire 
on  a  busy  street.  For  some  reason  the 
part  of  the  wire  that  was  already  in 
place  broke  near  one  of  the  poles  and 
fell  to  the  ground.  As  the  work  of 
■erection  was  not  yet  completed,  the 
circuit  was  not  in  service  and  the  wire 
was  dead — but  this  fact  was  known  only 
to  the  employees  of  the  electrical  com- 
pany. One  of  the  men,  knowing  the 
danger  to  the  public  from  fallen  wires, 
but  also  knowing  that  this  particular 
-wire  was  harmless,  stood  near  by  to 
note  what  action  the  passing  throng 
would  take.  In  fifteen  minutes  ap- 
proximately 200  persons  passed  this 
point,  and  of  this  number  twenty-two 
showed  some  curiosity  regarding  the 
-wire.  Of  the  twenty-two  who  stopped 
seventeen,  all  adults  who  might  reason 
ably  be  supposed  to  know  better, 
stooped  down  and  took  hold  of  the  wire. 
or  at  least  touched  it,  and  then,  finding 
at  harmless,  passed  on.  If  the  wire  had 
'been  charged  to  a  high  potential,  the 
first  of  the  seventeen  "doubting  Thom- 
ases" would  have  been  killed. 


Current  News 
and  Notes 

Timely  items  on  electrical  Ii!ipp«-nings 
tliri)ii}:li()Ul  tlie  world,  together  with 
brief  notes  of  general  interest. 


Final   Hearing  on   Washington  Code. 

— Proposed  alterations  in  the  code  of 
overhead  electrical  rules  were  taken  up 
for  a  final  hearing  by  the  State  Public 
Service  Commission  at  Olympia,  Dec. 
19,  with  more  than  40  representatives 
of  power,  light  and  telephone  com- 
panies and  about  a  dozen  representa- 
tives of  organized  electrical  workers 
present.  W.  J.  Canada  of  Washington, 
D.  C,  representing  the  National  Bu- 
reau of  Standards,  explained  the  work- 
ings of  the  National  Electrical  Code. 

Assistant  Examiner,  Patent  Office. — 
The  United  States  Civil  Service  Com- 
mission announces  an  open  competitive 
examination  for  assistant  examiner  in 
the  patent  office,  for  both  men  and 
women,  on  Jan.  17,  18  and  19,  1917. 
From  the  register  of  eligibles  resulting 
from  this  examination  certification  will 
be  made  to  fill  vacancies  as  they  may 
occur  in  this  position  at  the  entrance 
salary  of  $1,500  a  year,  in  the  United 
States  Patent  Office,  Washington,  D.  C. 
As  the  supply  of  eligibles  for  this  po- 
sition has  not  been  equal  to  the  de- 
mand, qualified  persons  are  urged  to 
enter  this  examination. 

Storage  of  Soft  Coal. — This  year 
there  appear  to  be  more  fires  than 
usual,  due  to  spontaneous  ignition  of 
piles  of  soft  coal,  according  to  the  Un- 
derwriters' Bureau  of  the  Middle  and 
Southern  States.  As  safeguards 
against  the  occurrence  of  such  fires  the 
bureau  makes  the  following  sugges- 
tions: "1.  Storage  should  be  kept,  if 
possible,  well  away  from  the  main 
buildings  of  the  plant.  Under  no  cir- 
cumstances should  it  be  piled  up  against 
a  frame  building.  2.  If  outside  space 
will  permit,  the  piles  should  be  made 
low  (not  higher  than  12  ft.),  and  of 
large  area,  rather  than  of  small  area, 
and  piled  high.  3.  If  wet  coal  is  re- 
ceived, it  should  be  dumped  around  the 
edges  of  the  pile,  or  in  some  location 
where  the  air  can  get  to  it  freely,  and 
where  large  quantities  of  other  coal 
will  not  be  packed  on  top  of  it  4.  If 
large  amounts  are  stored,  it  is  a  good 
plan  to  insert  wrought-iron  pipe  2  in. 
or  3  in.  in  diameter  into  the  piles  as 
they  are  built  up.  The  lower  ends  of 
these  pipes  should  be  at  different 
heights  from  the  ground  throughout  the 
piles,  and  probably  one  3-in.  pipe  to 
every  400  sq.  ft.  of  surface  would  be 
ample.  This  arrangement  allows  air 
to  circulate  freely  through  the  coal  pile, 
and  is  a  great  aid  in  preventing  spon- 
taneous ignition.  The  pipes  should 
preferably  be  perforated,  and  it  is  a 
good  plan  to  lower  a  thermometer  occa- 
sionally through  one  of  them  to  get  a 
temperature  reading  from  the  center  of 
the  pile." 


Ambulances     Heated     Electrically. — 

All  of  the  latest  type  of  ambulances  on 
the  western  front  of  the  European  bat- 
tlefield are  equipped  with  electric  heat- 
ers fed  from  storage  batteries.  If  a 
badly-wounded  soldier  can  be  kept 
warm  during  the  trip  from  the  battle- 
field to  the  hospital  the  chances  for 
recovery  are  so  much  better.  In  this 
respect  the  electrically-heated  ambu- 
lances, it  is  reported,  are  proving  to  be 
very  satisfactory. 

Company  Voluntarily  Reduces  Rates. 
— The  Worcester  Suburban  Electric 
Company  of  Uxbridge,  Mass.,  has  an- 
nounced its  third  and  fourth  reductions 
in  the  cost  of  electric  energy  to  its 
local  customers.  A  reduction  of  0.5 
cent  per  kilowatt-hour  from  the  pres- 
ent 14-cent  rate  will  be  effective  after 
Jan.  1,  1917.  And  there  will  be  an- 
other additional  reduction  of  0.5  cent 
per  kilowatt-hour  for  all  electric  current 
used  and  billed  to  customers  after  July 
1,  1917. 

Municipal  Ownership  Legislation  De- 
sired in  North  Dakota. — Comprehen- 
sive legislation  to  make  effective  a 
more  general  establishment  of  munici- 
pally-owned public  utilities,  it  is  under- 
stood, will  be  laid  before  the  North  Da- 
kota Legislature  this  winter  as  a  result 
of  the  action  of  the  Fargo  Trades  and 
Labor  Assembly,  which  has  placed  un- 
der way  in  Fargo  a  movement  for  the 
establishment  by  that  city  of  a  munici- 
pally-owned electric  power  plant.  Pre- 
liminary steps  toward  the  adoption  of 
a  legislative  program  covering  the 
problem  have  already  been  taken,  it  is 
announced,  but  the  exact  nature  of  the 
bill  that  will  be  presented  has  not  yet 
been  determined.  North  Dakota,  the 
labor  leaders  of  Fargo  point  out,  is  at 
the  present  time  without  an  adequate 
act  covering  municipal  ownership. 

Research  Fellowships  in  Engineering 
Experiment  Station. — To  extend  and 
strengthen  the  field  of  its  graduate 
work  in  engineering,  the  University  of 
Illinois  maintains  fourteen  engineering 
experiment  station  research  fellow- 
ships. These  fellowships,  for  each  of 
which  there  is  an  annual  stipend  of 
$500,  are  open  to  graduates  of  approved 
American  and  foreign  universities  and 
technical  schools.  Appointments  to 
these  fellowships  are  made  and  must 
be  accepted  for  two  consecutive  col- 
legiate years,  at  the  expiration  of  which 
period,  if  all  requirements  have  been 
met,  the  degree  of  Master  of  Science 
will  be  conferi-ed.  Not  more  than  half 
of  the  time  of  the  research  fellows  is 
required  in  connection  with  the  work  o' 
the  department  to  which  they  are  as- 
signed, the  remainder  being  available 
for  graduate  study.  Nomination  to  fel- 
lowships, accompanied  by  assignments 
to  special  departments  of  the  engineer- 
ing experiment  station,  are  made  from 
applications  received  by  the  director  of 
the  station  each  year  not  later  than  the 
first  day  of  February.  Preference  is 
given  those  applicants  who  have  had 
some  practical  engineering  experience 
following  their  undergraduate  work. 
Appointments  are  made  in  the  spring 
and  they  take  effect  the  first  day  of  the 
following  September. 
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Investments    Discussed    at    Dallas. — 

William  H.  Black  of  San  Antonio  on 
Dec.  15  addressed  the  Dallas  Electric 
Club  and  Jovian  League  on  the  subject 
"Electricity  as  a  Legitimate  Field  for 
Investment." 

H.  M.  Byllesby  Addresses  Chicago 
Club. — At  the  Dec.  28  meeting  of  the 
Electric  Club-Jovian  League  of  Chi- 
cago, H.  M.  Byllesby  of  H.  M.  Byllesby 
&  Company  spoke  on  "The  Electrical 
Man's  Responsibility  to  His  Country." 
The  annual  dinner  will  be  on  Jan.  18. 

Arc  Oscillators  from  High-I'ower 
Radio  Stations. — At  the  regular  meet- 
ing of  the  Los  Angeles  section,  A.  I. 
E.  E.,  Dec.  19,  August  Hund,  depart- 
ment of  physics  and  electrical  engineer- 
ing. University  of  Southern  California, 
presented  a  paper  entitled  "Arc  Oscil- 
lators for  High-Power  Radio  Station.' 

Motion  Pictures  of  Pipe  Manufac- 
ture.— A  series  of  three  industrial  mo- 
tion picture  films,  illustrating  the  man- 
ufacture of  pipe,  from  ore  to  finished 
product,  was  shown  before  the  Lynn 
section,  American  Institute  of  Elec- 
trical Engineers,  on  Dec.  20.  These 
pictures  were  taken  under  the  direction 
of  the  National  Tube  Company,  Pitts- 
burgh, Pa.,  after  eight  months'  work. 

Meeting  of  Portland  Electrical  Men. 
— The  Portland  (Ore.)  sections  of  the 
American  Institute  of  Electrical  En- 
gineers, National  Electric  Light  Asso- 
ciation and  Oregon  Society  of  Engi- 
neers held  their  fifth  bi-weekly  lunch- 
eon at  the  Oregon  Hotel,  Portland,  on 
Dec.  20.  The  luncheon  was  in  charge 
of  the  Oregon  Society  of  Engineers, 
with  E.  G.  Hopson,  consulting  engi- 
neer, acting  as  chairman.  The  guests 
were  addressed  by  Judge  C.  U.  Ganten- 
bein  on  "The  New  National  Defense 
Act." 

Doherty  Addresses  Kansas  City  Jo- 
vians. — Henry  L.  Doherty  addressed 
the  Jovian  League  of  Kansas  City  at 
its  banquet  at  the  Hotel  Muehlebach  on 
Dec.  21.  There  were  250  Jovians  pres- 
ent in  festival  caps,  and  the  enthusi- 
asm of  the  occasion  was  heightened  by 
the  presence  of  the  reigning  Jupiter. 
Mr.  Doherty  spoke  at  length  on  the 
effect  on  the  public  at  large,  especially 
the  laboring  classes,  of  legislation  reg- 
ulatory of  corporations  during  the  past 
few  years.  Mr.  Doherty  also  spoke  of 
the  Jovian  League  as  the  means  by 
which  extraordinary  progress  in  the 
electrical  industry  might  be  gained  in 
the  next  few  years.  He  referred  to  his 
plan  for  setting  specific  weeks  for  va- 
rious centers,  during  which  Jovians 
would  report  on  their  observations  of 
opportunities  for  saving  labor  through 
the  use  of  electricity — the  suggestions 
to  be  received  by  experts  assigned  to 
the  cities  during  the  weeks  set,  and  by 
them  worked  out  into  practical  form. 
The  Jovians  were  especially  glad  to 
entertain  also  at  the  banquet  John  H. 
Lucas,  president  of  the  Kansas  City 
Light  &  Power  Company.  Mr.  Lucas 
spoke  on  the  opportunities  for  young 
men  in  the  industry,  and  dwelt  on  the 
factors  of  success  in  any  business — 
the  necessity  for  careful  training,  dili- 
gence, good  habits  and  square  dealing, 
and,  above  all,  of  service  to  the  public. 


Associations 
and  Societies 

A  complete  Dircctorj'  uf  Eltctrical 
Associations  is  rtfjiilariy  printed  in 
the  first  issue  of  each  mouth  on  liu; 
ne.\t-to-last  text  page. 


Oregon  Engineers  Hold  Electrical 
Night. — The  Oregon  Society  of  Engi- 
neers of  Portland,  on  Dec.  22  celebrated 
"Electrical  Night"  at  the  Portland 
Chamber  of  Commerce.  The  following 
program  was  heard:  "Recent  Achieve- 
ments in  the  Electrical  Field,"  by  O. 
B.  Coldwell,  general  superintendent 
Portland  Railway,  Light  &  Power  Com- 
pany; "Historical  Phases  of  Electric- 
ity," with  special  reference  to  local  con- 
ditions, by  R.  R.  Robley,  operating  en- 
gineer Portland  Railway,  Light  & 
Power  Company;  "Commercial  Applica- 
tion of  Electricity,"  by  W.  H.  Lines, 
commercial  engineer  Portland  Railway, 
Light  &  Power  Company. 

Edison  Junior  Christmas  Party  at 
Chicago. — The  Commonwealth  Edison 
Section  of  the  National  Electric  Light 
Association  gave  an  Edison  Junior 
Christmas  party  in  Customers'  Hall  on 
the  evening  of  Dec.  22.  Invitations 
were  extended  to  all  members  and  their 
children.  It  was  the  aim  to  make  this 
juvenile  Christmas  party  something  new 
in  the  social  and  welfare  work  of  cen- 
tral station  companies.  The  affair  pre- 
sented one  of  the  few  opportunities 
which  are  given  the  families  of  em- 
ployees of  such  a  large  organization 
to  become  acquainted.  To  interest  the 
little  folks  there  was  a  Christmas  tree, 
and  Santa  Claus  with  a  gift  for  each 
child.  Among  the  other  juvenile  en- 
tertainment features  there  was  a  Punch 
and  Judy  show  performances  by  a  ven- 
triloquist, a  magician,  and  a  troupe  of 
trained  dogs. 

Illuminating  Engineers  to  Hold  Head- 
light Symposium.  —  The  Illuminating 
Engineering  Society  will  hold  a  meet- 
ing on  Jan.  10,  in  the  Engineering  So- 
cieties Building,  New  York  City,  which 
will  be  devoted  to  the  subject  of  auto- 
mobile headlights.  A  paper  is  to  be 
presented  by  W.  F.  Little  of  the  Elec- 
trical Testing  Laboratories,  entitled  "A 
Survey  of  the  Automobile  Headlight 
Situation."  This  paper  will  present  a 
symposium  of  the  opinions  of  various 
men  in  the  lighting  and  automobile  en- 
gineering fields  in  an  attempt  to  ar 
rive  at  a  consensus  of  opinion  as  to  the 
requirements.  The  paper  will  then  de- 
scribe various  headlights  upon  the 
market,  and  in  connection  with  these 
a  demonstration  will  be  made  of  the 
lamps  which  are  in  general  use,  to- 
gether with  several  types  which  have 
not  as  yet  been  placed  upon  the  market. 
Following  the  presentation  of  this  paper 
it  is  planned  to  hold  a  symposium  of 
engineers,  legislative  authorities,  police 
officials,  etc.,  in  an  attempt  to  secure  a 
good  discussion  of  the  headlight  prob- 
lem from  a  number  of  different  view- 
points. 


Missouri  Contractors  to  Meet  in 
Kansas  City. — The  Kansas  City  Elec- 
trical Contractors'  Association  will  en- 
tertain the  Mis.^ouri  Association  at  the 
annual  meeting  of  the  latter  in  Kansas 
City  late  in  January.  Extensive  pla^s 
are  under  way. 

Opportunities  for  Men  in  Electrical 
Industry. — A  meeting  of  the.  New  York 
Companies'  Section  of  the  National 
Electric  Light  Association  was  held  at 
the  auditorium  of  the  New  York  Edi- 
son Company  on  Dec.  19.  The  meet- 
ing was  addressed  by  F.  M.  F^iker,  edi- 
tor of  the  Electrical  World,  and  Theo- 
dore Rousseau,  secretary  to  the  Mayor 
of  the  City  of  New  York.  Mr.  P'eiker 
spoke  on  "Opportunities  for  Men  in  the 
Electrical  Industry."  He  made  the  point 
that  the  central  station  includes  within 
itself  practically  all  the  activities  of 
the  industry,  from  science  through  man- 
ufacturing, operating,  management  and 
sales.  Mr.  Rousseau  spoke  on  the  work 
of  city  administration,  saying  that  many 
of  the  problems  of  managing  the  city 
were  the  same  as  those  of  managing 
any  business.  At  the  meeting  a  vote 
was  taken  on  the  name  for  the  branch 
paper.  It  was  voted  to  call  it  The  Volt 
Age  and  a  prize  of  ten  dollars  was 
awarded  to  Arthur  H.  Miller,  the  au- 
thor of  the  name  chosen.  The  meet- 
ing closed  with  an  entertainment  pro- 
cram.     About  300  attended  the  meeting. 

Meeting  of  Cleveland  Section  of  In- 
stitute.— The  Cleveland  section,  Amer- 
ican Institute  of  Electrical  Engineers, 
held  its  regular  monthly  meeting  on 
Dec.  18  in  the  Electrical  League  rooms 
at  the  Hotel  Statler.  There  were  about 
seventy-five  in  attendance  to  hear  J.  D. 
Wright  speak  on  "Speed  Control  of  In- 
duction Motors  for  Rolling  Mill  Drive." 
Mr.  Wright,  who  is  engineer  of  the 
power  and  mining  department  of  the 
General  Electric  Company  at  Schenec- 
tady, illustrated  his  talk  with  numer- 
ous slides,  and  an  interesting  discussion 
followed  the  reading  of  his  paper.  It 
was  also  decided  at  this  meeting  to  es- 
tablish an  advisory  board  for  the  Cleve- 
land section,  composed  of  the  past 
chairmen.  This  board  is  to  be  headed 
by  the  chairman  who  has  been  most  re- 
cently superseded.  Another  important 
step  taken  at  the  meeting  was  the  ap- 
pointment of  a  committee  whose  duties 
will  be  to  bring  about  a  more  harmoni- 
ous relation  between  the  Cleveland  sec- 
tion and  the  other  electrical  societies  of 
the  city,  especially  the  Cleveland  Engi- 
neering Society  and  the  Electrical 
League.  E.  W.  P.  Smith  was  appoint- 
ed chairman  of  this  committee,  and  the 
other  two  members  are  Prof.  H.  B. 
Dates  of  Case  School  and  W.  M.  Skiff 
of  Nela  Park.  The  committee  feels 
that  there  are  excellent  possibilities  in 
the  future  of  the  Institute,  Cleveland 
Engineering  Society  and  the  Electrical 
League  joining  forces  and  obtaining 
central  headquarters,  and  as  these  so- 
cieties grow  there  will  be  greater  pos- 
sibilities of  erecting  a  joint  clubhouse. 
Representatives  of  the  other  electrical 
organizations  were  in  attendance  at  the 
preliminary  meeting  and  are  heartily  in 
favor  of  this  co-operative  activity,  in- 
augurated by  the  Institute. 


1312 


ELECTRICAL     WORLD 


Vol.  68,  No.  27 


REVIEW  OF  TRADE  AND  MARKET  CONDITIONS 

News  of  the   Trade  for  the  Mamifaetnrer,  Wholesaler  and  Jobber  of  Electrical  Equipment 
and  Supplies — Notes  on  Industrial  Activities  and  Business  Methods 


SUPPLY  OF  MAGNET  WIRE  SMALL 

Demand    Coupled    with    Inability    to    Get    Sufficient 
Copper  Reduces  Stocks 

The  191G  production  of  magnet  wire  has  greatly  sur- 
passed that  of  any  previous  year.  Motor  production  and 
generator  production  have  both  been  tremendous,  and  natu- 
rally the  quantity  of  dynamo-electric  machinery  in  use  has 
considerably  increased.  Because  of  the  large  number  of 
pieces  of  electric  machinery  in  use,  and  also  because  so  many 
second-hand  motors  and  generators  once  taken  out  of  serv- 
ice have  again  been  put  to  use,  repairs  have  been  much 
larger  than   usual. 

It  has  been  impossible  to  thoroughly  supply  this  demand 
for  magnet  wire,  and  consequently  local  stocks  for  repair 
purposes  are  very  small  and  in  many  instances  have  dwin- 
dled to  nothing.  So  serious  has  this  become  that  some  cen- 
tral stations,  being  alarmed,  have  sent  notices  to  power  cus- 
tomers urging  that  the  highest  degree  of  care  be  taken  with 
motors,  as  it  will  practically  be  impossible  to  effect  repairs 
without  considerable  delay. 

Inquiries  resulted  in  statements  that  the  situation  was 
further  aggravated  by  the  diflficulty  in  obtaining  a  sufficient 
supply  of  copper. 


JOBBERS'  OVERHEAD  COSTS 

INCREASING  VERY  RAPIDLY 

Increase  in  Number  of  Small  Orders  Responsible — 

Retail  Business  Now  Being  Done  by  Local 

Jobber   on    Wholesale    Prices 

For  a  number  of  years  the  overhead  expense  of  the  elec- 
trical jobbing  business  has  been  increasing  rapidly  and,  in- 
asmuch as  the  profits  do  not  show  a  corresponding  increase, 
it  is  being  viewed  with  alarm  in  many  quarters.  The  reason 
is  the  increasing  number  of  small  orders  that  the  jobber  is 
called  upon  to  handle.  It  has  come  to  a  point  where  the 
electrical  jobber  is  now  doing  a  large  retail  business  at 
oftentimes  wholesale  prices. 

To  a  large  extent  this  has  been  due  to  the  localization  of 
the  electrical  jobbing  business.  Many  large  cities  have  one 
or  more  electrical  jobbing  houses,  and  contractors  and  deal- 
ers find  it  very  easy  to  buy  supplies  from  the  local' jobber 
as  needed.  In  other  words,  the  local  jobber  is  selling  retail 
lots  at  quantity  prices.  He  must  maintain  the  electrical 
supply  stock  for  the  entire  community. 

In  addition  there  are  many  new  pieces  of  electrical  sup- 
ply apparatus  being  placed  on  the  market  each  year.  Quite 
frequently  are  there  new  articles  brought  out  without  any 
thought  as  to  the  method  of  marketing  or  distribution. 

When  the  matter  of  selling  small  lots  at  wholesale  prices 
is  brought  to  the  attention  of  the  local  jobber  he  quickly 
replies  that  he  has  made  the  customary  profit  of  15  per 
cent  or  20  per  cent.  The  entire  transaction  is  regarded  as 
one  on  which  a  per  cent  profit  is  made.  No  account  ap- 
parently is  taken  of  the  gross  profit  per  transaction.  A 
large  number  of  transactions  are  made  where  the  amount 
of  the  sale  is  under  $1.  On  a  basis  of  20  per  cent  profit  the 
gross  profits  on  such  sales  are  under  20  cents. 

Buying  as  close  as  he  does  and  selling  to  such  a  limited 
market,  a  sale  such  as  the  above  actually  means  a  loss  to 
the  jobber.  It  has  frequently  been  stated  that  no  electrical 
jobber  can  afford  to  do  a  wholesale  business  on  transactions 
where  the  amount  involved  is  less  than  $5.  In  other  words, 
it  practically  costs  a  jobber  $1  to  make  a  sale. 

Two  remedies  have  been  suggested.  The  first  is  that  of 
the  retail  business  is  to  be  retained  by  the  jobber,  then  he 


should  charge  the  retail  price,  the  same  price  that  the  con- 
tractor and  dealer  charges.  The  other  would  make  it  un- 
ethical to  sell  in  less  than  wholesale  lots  by  establishing 
standard  packages  as  sale  units.  Any  purchaser,  then,  who 
cannot  buy  in  standard  package  lots  would  have  to  buy 
from  the  retailer. 


COPPER  QUOTATIONS  LOWER 

Manufacturers  Having  Overpurchased  Weaken  Mar- 
ket by  Offering  Small  Lots  for  Resale 

From  its  high  point  of  36  cents  a  little  over  two  weeks 
ago,  prompt  delivery  electrolytic  copper  had  dropped  early 
this  week  to  31.50  cents,  with  no  buyers.  January  copper 
was  quoted  at  30.75  cents.  Copper  for  the  first  quarter  of 
1917  was  quoted  at  30.25  cents,  second  quarter  29.25  cents, 
third  quarter  28.25  cents  and  last  quarter  27.27  cents. 

In  spite  of  the  fact  that  large  producers  declared  that 
they  were  sold  out  well  into  1917,  and  that  unsold  produc- 
tion for  the  rest  of  1917  was  small,  the  market  was  unable 
to  withstand  the  uncertainties  that  would  be  contingent 
upon  peace.  There  was  every  evidence  also  that  buyers  had 
overstocked.  It  was  really  this  latter  class,  and  not  the 
speculators,  who  forced  the  market  down.  The  stocks  held 
by  speculators  were  really  not  very  large  and  therefore 
could  have  but  little  effect  on  the  market,  especially  if  the 
manufacturers  wished  to  protect  the  prices  of  their  own 
stock.  Many  manufacturers,  however,  did  not  care  to  do 
this,  as  they  had  protected  adequately,  by  orders  for  future 
delivery,  their  copper  stocks  and  were  therefore  willing  to 
take  a  profit  on  present  excess  stocks.  Frequent  offerings 
of  resale  copper  in  lots  of  under  500  tons  cut  the  quotations 
to  near  the  30-cent  mark. 

One  thing  is  significant,  and  that  is  the  drop  in  quotations 
for  delivery  during  the  second  half  of  1917.  When  spot 
copper  first  began  to  fall  in  price  long-delivery  copper  held 
very  firm.  It  was  then  pointed  out  that  manufacturing  de- 
mand for  long  deliveries  was  sufficient  to  hold  up  the  price. 
Now  there  is  apparently  some  apprehension  on  the  part  of 
the  producers  that  such  might  not  be  the  case. 

Copper  wire  base  fell  off  to  37.50  cents  for  prompt  de- 
livery and  35.50  cents  for  February  delivery. 


ADVANCE  IN  ELECTRIC 

HEATING  APPLIANCE  PRICES 

Excessive  Cost  of  Raw  Materials  and  Labor  Allow 

Unsatisfactory  Margin  of  Profit  at 

Former   List 

Beginning  Feb.  1  the  minimum  list  price  of  certain  elec- 
tric-heating devices  licensed  under  the  Marsh  patent  for  a 
nickel-chromium  resistance  element  will  be  advanced.  The 
advance  will  be  $0.50  on  the  ordinary  household  flatiron  and 
on  toasters  and  $5  on  ranges.  The  minimum  list  price  on 
the  other  appliances  will  not  be  raised  at  this  time. 

These  advances  are  due  to  the  excessive  costs  of  raw 
materials  and  of  labor.  Some  of  the  manufacturers  have 
found  it  impossible  to  obtain  a  satisfactory  margin  of  profit 
under  the  present  minimum  prices,  and  in  certain  instances 
appliances  have  been  listed  at  prices  above  the  minimum 
license  price.  All  the  manufacturers,  however,  were  not 
willing  to  do  this  independently;  and  inasmuch  as  the  li- 
cense agreement  was  drawn  up  partly  to  effect  a  stand- 
ardization of  prices  in  order  to  insure  a  uniformity  of 
quality  of  product,  it  was  felt  necessary  to- have  some  ac- 
tion that  would  bind  all  manufacturers. 
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Even  with  the  new  minimum  it  is  doubtful  if  a  satisfac- 
tory profit  will  be  found  by  all  manufacturers.  In  fact,  it 
is  understood  that  some  manufacturers  will  take  the  stand 
that,  since  a  price  increase  must  be  made  at  this  time,  the 
price  should  be  increased  with  an  eye  to  future  increase  in 
raw-material  costs  and  to  insure  a  better  profit.  For  this 
reason  there  is  occasion  to  believe  that  in  all  probability  cer- 
tain makes  of  flatirons  and  toasters  which  under  the  present 
license  arrangement  list  for  $4  will  not  only  go  to  $4.50  on 
Feb.  1,  because  of  the  new  arrangements,  but  will  go  to  $4.75 
or  $5. 

All  orders  taken  at  current  prices  must  be  shipped  before 
Feb.  1  in  order  to  escape  the  advance.  Considering  the 
rushed  and  already  swamped  condition  of  a  number  of  heat- 
ing appliance  factories,  it  is  doubtful  if  many  orders  will  be 
accepted  for  delivery  before  Feb.  1.  Some  manufacturers, 
it  is  known,  have  withdrawn  all  quotations  and  will  accept 
orders  subject  to  a  new  schedule  which  will  probably  not 
be  announced  until  after  the  first  of  the  new  year. 


MARKET  CONDITIONS  RAISE 

COST  OF  DOING  BUSINESS 

Long  Distance  Telephone  Calls  and  Personal  Visits 

to  Sellers  and  Other  Similar  Items  Make 

Considerable  Totals 

Besides  the  rising  costs  of  raw  materials  and  labor  there 
is  another  manufacturing  cost  that  has  assumed  consider- 
able proportions  during  the  past  twelve  months,  namely, 
the  cost  of  doing  business.  With  the  electrical  manufac- 
turer it  costs  almost  as  much  to  sell  his  goods  as  before, 
because  he  has  kept  his  sales  force  intact.  However,  in  the 
matter  of  buying  materials  and  equipment,  costs  have 
spurted  along.  Formerly  if  some  manufacturing  materials 
were  wanted  a  letter  from  the  purchasing  department  would 
bring  around  a  few  salesmen  immediately.  Now,  in  nine 
cases  out  of  ten,  a  letter  will  not  even  bring  a  quotation. 
The  purchasing  department  must  therefore  do  business  in 
a  more  direct  way.  To-day  if  stock  is  wanted  the  purchas- 
ing agent  either  telephones  or  takes  a  trip  to  the  seller. 
Practically  all  inquiries  are  handled  over  the  telephone. 
Long-distance  calls  of  more  than  1000  miles  to  place  orders 
are  by  no  means  infrequent.  These  charges  mount  up  rap- 
idly. 

It  costs  considerably  more  to  hire  labor  to-day  than  for- 
merly, because  labor  is  so  uncertain.  A  shop  in  New  Eng- 
land hires  more  than  2000  men  a  month  to  maintain  a  force 
of  200  men.  Where  there  are  regulations  requiring  physical 
examination  before  an  applicant  shall  be  permitted  to  start 
work  another  large  bill  is  run  up.  Furthermore,  where  the 
duties  of  keeping  a  sufficient  number  of  employees  at  work 
have  increased  so  much  a  larger  employment  bureau  force 
has  become  necessary. 

There  are  a  number  of  other  similar  charges,  no  one  of 
which  is  large  in  itself  but  which  added  together  make  a 
very  appreciable  figure.  They  are  all  new  costs  incidental 
to  the  market  conditions  that  now  obtain. 


UNCERTAINTY  EXISTS  IN 

REGARD  TO  FUTURE  MARKET 

Possibility  of  Peace  Negotiations  Causes  Many  Job- 
bers to  Hold  Back  from  Buying  in  An- 
ticipation of  Lower  Prices 

For  a  long  time  there  has  existed  an  uncertainty  about 
the  future  market  for  electrical  appliances  that  has  kept 
jobbers  from  buying  too  heavy.  Now  that  the  question  of 
peace  is  being  considered,  this  uncertainty  has  increased  to 
a  point  where  jobbers  are  hesitating  before  placing  further 
orders  to  see  what  Europe  plans  to  do. 

There  is  no  doubt  in  the  minds  of  the  trade  that  copper 
will  drop  somewhat  in  price  should  the  war  end.  The  pres- 
ent agitation  was  sufficient  to  bring  the  quotations  down 
about  4  cents. 

Manufactured  products,  of  course,  will  probably  not  re- 


spond as  quickly  as  the  market  for  raw  materials,  but  it  is 
doubtful  if  purchasers  will  enter  the  market  at  the  high 
prices  when  it  may  be  only  a  matter  of  a  few  wee'<s  until 
prices  will  come  down.  In  such  cases  jobbers  will  have  to 
accept  a  loss  in  the  decreased  value  of  tlieir  stocks. 

If  jobbers  were  certain  that  prices  would  remain  where 
they  are  or  advance  during  the  next  six  months  they  would 
no  doubt  stock  up  heavily.  Some  jobbers  will,  of  course, 
take  a  chance,  but  the  more  conservative  are  unwilling  to 
lay  in  large  stocks  at  present  prices  except  where  it  can  be 
definitely  a.scertained  that  the  price  will  not  fall. 

Furthermore,  electrical  jobbers  and  contractors  are  not 
accepting  orders  for  future  delivery  except  on  the  basis  of 
delivery  price  or  where  the  manufacturer  will  quote  a  price. 
The  jobbers  expect  to  take  a  loss  when  the  market  falls, 
but  they  are  taking  all  precautions  to  make  this  loss  as 
small  as  possible. 


ELECTRICAL  EXPORTS  IN   1916 

BREAK  ALL  RECORDS 

October  Figures  Reach  Record  Value  of  $4,045,645, 

Bringing  Totals  for  First  Ten  Months  of 

Current  Year  Up  to  $31,073,268 

Based  on  the  figures  reported  to  the  government  for  the 
first  ten  months  of  the  current  year,  exports  of  electrical 
goods  of  American  manufacture  will  reach  in  value  in  1916 
a  new  high  record.  It  is  estimated  that  the  191G  electrical 
exports  will  be  well  in  excess  of  $37,000,000.  If  the  volume 
of  exports  for  the  three  months  last  reported— August,  Sep- 
tember and  October — has  been  maintained  during  November 
and  December,  then  the  above  estimate  will  be  too  small  by 
more  than  $1,000,000. 

October  was  another  heavy  export  month,  being  larger 
than  any  previous  month.  The  volume  of  electrical  export 
business  in  that  month  was  $4,045,645,  in  comparison  with 
$2,179,453  in  the  preceding  October.  The  exports  of  bat- 
teries, generators,  insulated  wire  and  cable,  carbon  filament 
lamps,  motors  and  miscellaneous  merchandise  during  Oc- 
tober last  were  greater  in  value  than  ever  before.  Atten- 
tion is  called  particularly  to  miscellaneous  merchandise,  of 
which  almost  $2,000,000  was  exported  in  October.  In  the 
ten  months  January-October  the  exports  in  this  class  have 
almost  doubled  in  value. 

Exports  of  electrical  goods  amounted  to  $31,073,268  dur- 
ing the  first  ten  months  of  1916,  in  comparison  with  $19,- 
419,403  and  $16,697,829  during  the  corresponding  periods  of 
1915  and  1914  respectively.  The  largest  items  in  the  list 
ore:  Batteries,  $1,504,788;  generators,  $1,379,153;  insulated 
wire  and  cable,  $3,587,342;  metal  filament  incandescent 
lamps,  $1,165,509;  motors,  $3,993,233;  telephones,  $1,322,939, 
and  miscellaneous  merchandise,  $15,266,360. 

During  the  past  three  years  a  steady  growth  has  been 
noticeable  in  the  exports  of  batteries,  insulated  wire  and 
cable,  metal  filament  incandescent  lamps,  meters,  motors, 
telegraph  instruments  and  miscellaneous  equipment. 

In  the  accompanying  table  are  shown  the  exports  by  value 
of  electrical  goods  of  American  manufacture  as  reported  by 
the  Bureau  of  Foreign  and  Domestic  Commerce  for  the 
month  of  October: 


October 


Ten  Months 
Knding  October 


191.5  1916 

Article.*  Value  Value 

Batteries     $82,5.t4  $173,734 

Dynamos  or  Benerators  137,44r>  249  281 

Fans    34, .'.78  13.949 

Insulated  wire  and  c::- 

bles     201. S56  .".7:.. 024 

Interior     wiring     sup- 
|)lies.   etc..    including 

fixtures    fi3.3n7  S9,214 

Arc   lamps    1,234  644 

Carbon  fllanient  lamps  17,223  27.164 
Metal  filament   lamps.  106,428  98,908 
Meters  and  other  meas- 
uring  instruments.  .  .56,272  80.895 

Motors    290.623  526,231 

Telegraph  instruments 
(Including     wireless 

apparatus)      30,171  18,366 

Telephones    72,493  10."). 146 

Transformers     64,908  90,367 

All   other    1,020,361  1,996,722 

Total $2.17!i,4r.3  $4. 04.".. 64.'. 


191  r. 

Value 

$1,069,932 

1,696,9.'.S 

298,492 


191H 

Value 

$l.r.04,788 

1,379,153 

269,180 


2,284.634         3. .".87. 342 


726.344 

18,476 

121.684 

645,487 

503.553 
2,751.623 


735. S38 

13  590 

98,770 

1,165,509 

705,137 
3,993.233 


110,53.'.  139.127 

792.593  1.322.939 

516,571  892,302 

r.882.521  15,266  360 


$19,419,403  $31,073,268 
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Manufacturing  and  Industrial 

Electrical  Alloy  ("ompany,  Morristown,  N.  J.,  i)iesented 
a  5  per  cent  Chrislnuis  l)onus  to  its  employees.  The  com- 
pany has  the  first  sectioii  of  its  new  building  nearly  com- 
pleted, and  expects  to  move  in  within  two  or  three  weeks. 

Robbins  &  Myers  Company  announces  that  on  Jan.  1,  1917, 
the  Rochester  ofiice  will  be  removed  to  740  Elicott  Square 
Buildinjr,  Buffalo,  N.  Y.  L.  Larsen,  the  present  manager 
of  the  Rochester  office,  will  have  charge  of  the  Buffalo  office. 

Samuel  M.  Hofheimer,  Philadelphia,  Pa.,  announces  that 
he  is  now  located  in  the  Bulletin  Building,  where  he  will 
continue  to  represent  the  Monarch  Refillable  Fuse  Company; 
the  Davidson  &  Stevenson  Porcelain  Company;  the  Dielec- 
tric Manufacturing  Company,  and  the  Cap-Swivel-Let  Com- 
pany. Mr.  Hofheimer  also  announces  that  he  has  taken  over 
the  business  of  the  Electrical  Service  Equipment  Company 
of  Philadelphia. 

Menominee  (Mich.)  Electric  Manufacturing  Company  an- 
nounces that  it  has  recently  purchased  the  entire  property 
and  stocks  of  the  Kandem  Electric  Company,  29  East 
Twenty-first  Street,  New  York  City.  For  the  time  being 
this  company  will  retain  its  name,  acting,  however,  as  the 
division  of  the  home  office  in  charge  of  the  New  England 
territory.  P.  M.  Dreyfus,  treasurer  of  the  Kandem  com- 
pany, will  be  manager  of  the  new  district  offices. 

The  Blackburn-Smith  Corporation,  105  West  Fortieth 
Street,  New  York  City,  through  purchase  of  the  filter  de- 
partment of  James  Beggs  &  Co.,  has  acquired  all  patents, 
records,  patterns  and  rights  for  the  manufacture  and  sale 
of  the  Blackburn-Smith  feed-water  filter  and  grease  ex- 
tractor and  the  Blackburn-Smith  sewage  ejector  system. 
The  engineers  and  agents  previously  identified  with  these 
products  have  been  taken  over  in  a  body  by  the  new  cor- 
poration and  will  in  future  work  under  the  direction  of 
Irvin  H.  Kaufman,  vice-president,  who  has  supervised  the 
manufacture,  sale  and  installation  of  the  Blackburn-Smith 
filter  for  the  past  ten  years. 

Universal  Display  Prize- Winners. — Prizes  have  been 
awarded  in  the  window  display  contest  of  Universal  Perco- 
lators, as  follows:  First  prize,  Vonnegut  Hardware  Co., 
Indianapolis,  Ind.;  second  prize,  Schoedinger-Marr  Co.,  Co- 
lumbus, Ohio;  third  prize.  Sterling  Electric  Co.,  Minneap- 
olis, Minn.  The  judges  were  W.  C.  Warren,  president. 
House  Furnishing  Review  Company;  P.  F.  O'Keefe,  presi- 
dent, P.  F.  O'Keefe  Advertising  Agency;  Herbert  Flans- 
burgh,  Herbert  Flansburgh  Advertising  Service.  A  large 
number  of  displays  were  entered  and  the  judges  stated  that 
the  photographs  of  windows  contributed  in  this  contest  are 
the  best  that  have  been  shown  since  the  contests  have 
started. 

Beckman  &  Linden  Engineering  Corporation,  604  Balboa 
Building,  San  Francisco,  Cal.,  was  recently  incorporated 
for  the  purpose  of  carrying  on  consulting  and  development 
work  in  civil,  electrical,  metallurgical  and  chemical  engi- 
neering, the  partners  being  J.  W.  Beckman  and  H.  E.  Lin- 
den. Their  activities  will  embrace  investigations  of  the 
natural  resources  adjacent  to  existing  or  prospective  power 
developments,  with  a  view  to  developing  new  industrial 
uses  of  power;  investigation  of  hydroelectric  developments, 
designing  and  construction  of  power  developments  and  in- 
dustries for  power  consumption,  and  the  managing  of  such 
organizations.  They  will  maintain  a  laboratory  and  are 
prepared  to  undertake  any  research  work  in  chemistry, 
electro-chemistry  and  electro-metallurgy.  They  are  also 
prepared  to  finance  such  prospective  developments  as  ap- 
pear promising. 

Wagner  Electric  Manufacturing  Company  announces  as 
incident  to  its  extensive  expansion  various  changes  in  sales 
office  personnel  and  locations  and  in  departmental  heads. 
These  include  the  following:  The  Chicago  office  will  remove 
to  918  South  Michigan  Avenue,  where  it  will  combine  with 
the  service  station.  The  Boston  office  will  remove  to  88 
Brookline  Avenue,  where  it  will  combine  'with  the  service 
station.  The  San  Francisco  office  will  remove  to  159  New 
Montgomery  Street,  where  it  will  combine  with  the  service 
station.  P.  B.  Postelthwaite,  formerly  manager  of  the  Cin- 
cinnati office,  is  now  in  charge  of  the  service  depai-tment 
■with  headquarters  at  the  home  office.     J.  W.  Bryant,  for- 


merly in  charge  of  the  Buffalo  and  Syracuse  offices,  is  now 
Cincinnati  manager.  C.  P.  MacGonigal  of  the  Philadelphia 
office  will  be  in  charge  of  the  Syracuse  and  Buffalo  offices. 
The  St.  Louis  service  station  is  now  under  the  direction  of 
C.  M.  McCord,  who  was  with  the  home  office. 

Profit-Sharing  and  Group-Insurance  for  Sperry  Em- 
ployees.— Life  insurance  policies  and  profit-sharing  premi- 
ums to  the  approximate  value  of  $1,000,000  were  distributed 
on  Dec.  23  to  900  employees  of  the  Sperry  Gyroscope 
Company,  Brooklyn,  manufacturers  of  gyro-compasses,  ship 
stabilizers  and  high-intensity  searchlights.  The  profit- 
sharing  premiums  cover  a  period  from  Oct.  1  to  Dec.  31, 
but  will  be  continued  in  the  future.  The  individual  amounts 
were  determined  according  to  a  sliding  scale,  depending 
upon  the  length  of  employment,  but  includes  all  employees, 
whether  they  had  been  with  the  company  five  years  or 
longer  or  only  three  months.  The  group  life  insurance 
policies,  issued  by  the  Travelers'  Life  Insurance  Company, 
are  for  each  individual  employee's  last  annual  earnings 
and  include  disability  benefits.  The  latter  provides  that 
any  employee  under  sixty  years  of  age  incapacitated  for 
further  service  with  the  company  by  either  injuries  or 
disease,  may  obtain  settlement  for  the  full  amount  of  his 
policy  in  not  less  than  five  annual  installments,  all  undrawm 
installments  to  be  credited  with  compound  interest.  In  the 
event  of  the  death  of  the  insured  employee  prior  to  the 
collection  of  the  final  installment,  the  beneficiary  will  re- 
ceive the  balance. 

Dividend  Bonus  for  Doehler  Die-Casting  Employees. — 
Realizing  the  increasing  cost  of  living  the  Doehler  Die-Cast- 
ing Company,  Brooklyn,  N.  Y.,  has  announced  to  its  em- 
ployees the  following  plan  for  an  extra  participating  divi- 
dend on  wages:  Beginning  Jan.  1,  1917,  whenever  this  com- 
pany declares  the  regular  dividend  on  its  stock  it  will  also 
declare  a  wage  dividend  amounting  to  10  per  cent  per  annum 
to  all  employees  based  on  all  wages  actually  received,  in- 
cluding piece  work  and  overtime.  This  wage  dividend  is 
subject  to  the  following  conditions:  An  employee  must  be 
in  the  company's  employ  without  interruption  for  a  full 
year  before  he  can  participate  in  the  wage  dividend.  Upon 
completion  of  a  full  year's  employment  he  automatically  be- 
comes a  candidate  for  this  wage  dividend.  His  wage  divi- 
dend will  be  calculated  from  the  date  of  completing  the  first 
year's  employment  to  the  date  of  declaration  of  dividend. 
This  wage  dividend  when  declared  will  be  applied  as  fol- 
lows: First — Will  be  paid  in  full  to  all  employees  who  have 
been  in  the  company's  employ  a  full  period  of  three  years 
or  more;  second,  two-thirds  will  be  paid  to  all  employees 
who  have  been  in  the  company's  employ  for  a  full  period 
of  two  years  and  less  than  three  years;  third,  one-third  will 
be  paid  to  all  employees  who  have  been  in  the  company's 
employ  for  a  full  period  of  one  year  and  less  than  two.  This 
wage  dividend  will  be  declared  quarterly  the  same  as  the 
stock  dividend.  It  was  further  announced  that  beginning 
Jan.  1,  1917,  all  employees  who  have  been  working  on  the 
basis  of  fifty  hours  per  week,  will  be  put  on  a  basis  of  forty- 
eight  hours  per  week  at  the  same  pay.  This  company  em- 
ploys 1200  men,  and  has  a  weekly  payroll  of  approximately 
$25,000. 


NEW  YORK  METAL  MARKET.  PRICES 

, Dec.  19 ^  , Dec.  26 — ^ 

Selling  Prices  Selling  Prices 

Bid       Asked  Bid       Asked 

Copper                                           £           s         d  £           s         d 

London,   standard   .spot 142        10        0  141        10        0 

Prime   Lake    32.00       to  32.50t  31.00  to  31. SOf 

Electrolvtic     34.00       to  34.50t  31.00  to  32. OOt 

Ca.sting' 31.00       to  31.50t  29. .'iO  to  30. OOt 

Copper    wire    biise 40.00t  37.00  to  38.00 

Lead     7.50  7.50 

Nickel    50.00  50.00 

Sheet  zinc,  f.o.b.  smelter 21.00  21.00 

Spelter,    spot    10.17  %  to  10.67^  9.80  to  10.00 

Tin,   straits   42.50  40.62 Vat 

Aluminum,   9S  to  99  per  cent...    59.00       to  61. OOt  60.00  to  64.00t 

OLD  METALS 

Heavy  copper  and  wire 27.00  to  29. OOt  27.00  to  27.50t 

Brass    heavy    16.00  to  17. 50t  15.00  to  15. SOf 

Brass,   light    13.00  to  13.25t  10.50  to  ll.OOf 

Lead,   heavy    6.7.5  to    6.87^t  6.50  to    6.75t 

Zinc,    scrap    7.00  to    S.OOf  7.50  to    S.OOf 

COPPER  EXPORTS 

Total  tons  to  Dec.   26 19.893 

tNominal. 
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Corporate  and  Financial 

Acme  Wire  Company,  New  Haven,  Conn.— A  block  of 
$500,000  of  new  capital  stock  has  just  been  sold,  making 
the  total  outstanding  $1,000,000. 

Cities  Service  Company,  New  York,  N.  Y.— At  its  regu- 
lar monthly  meeting  held  on  Dec.  20  the  board  of  directors, 
in  addition  to  the  cash  dividend  of  0.5  per  cent  upon  the 
preferred  and  common  stocks,  declared  a  dividend  of  2  per 
cent  in  common  stock  at  par,  payable  Feb.  1,  1917,  to  com- 
mon stockholders  of  record  on  Jan.  15.  It  will  be  remem- 
bered that  last  May  the  directors  established  the  policy  of 
paying  6  per  cent  stock  dividends  in  1917,  these  to  increase 
by  3  per  cent  each  year  thereafter  so  long  as  the  company's 
increasing  earnings  were  sufficient  to  warrant  such  action. 
The  declaration  of  the  Feb.  1  dividend  of  0.5  per  cent  indi- 
cates that  it  is  the  apparent  intention  of  the  board  to  pay 
the  stock  dividends  monthly,  the  same  as  the  cash  disburse- 
ments. As  no  dividends  are  paid  or  accrued  upon  fractional 
shares  of  stock,  the  directors  announced  that  the  company 
had  made  arrangements  with  Henry  L.  Doherty  &  Company 
to  keep  in  trust  for  any  stockholder  desiring  to  take  advan- 
tage of  the  offer  such  fractional  shares  as  may  be  payable 
monthly  from  the  stock  dividends  declared.  Under  this  plan 
Henry  L.  Doherty  &  Company  will  receive  the  fractions 
from  the  Cities  Service  Company  and  consolidate  them  into 
full  shares.  The  cash  and  stock  dividends  received  on  these 
whole  shares  will  then  be  credited  to  the  accounts  of  the 
respective  stockholders  in  proper  proportion.  When  the  ac- 
cumulations of  stock  aggregate  one  integral  share  certifi- 
cate will  be  forwarded  to  the  stockholder,  together  with 
cash  accumulations  up  to  that  time. 

Keystone  Utilities  Company,  Scranton,  Pa. — The  unsold 
portion  of  $1,225,000  of  first  and  consolidated  mortgage 
collateral  5  per  cent  gold  bonds  is  being  offered  at  91.5 
and  interest  with  a  50  per  cent  allotment  of  stock. 

Kings  County  Electric  Light  &  Power  Company,  Brook- 
lyn, N.  Y. — In  connection  with  the  issue  of  $2,500,000  of 
convertible  debentures  and  the  $1,900,000  of  demand  notes 
of  the  Edison  Electric  Illuminating  Company  of  Brooklyn, 
authorized  by  the  Public  Service  Commission  for  the  First 
District  of  New  York  early  in  December  to  be  issued,  the 
commission  has  imposed  several  conditions:  First,  that 
there  shall  be  authorized  an  increase  of  the  capital  stock 
of  the  Kings  County  company  to  provide  for  the  conversion 
of  the  bonds  into  stock.  Second,  that  the  Kings  County 
company  shall  sell  debentures  at  not  less  than  par  or  face 
value  plus  accrued  interest,  and  that  the  proceeds  shall 
be  applied  only  to  the  purchase  of  the  Edison  Company's 
demand  notes  and  to  the  reimbursement  of  the  Kings 
County  company  for  moneys  expended  from  income  as 
mentioned  above.  Third,  the  Edison  company's  demand 
notes  to  be  applied  only  to  expenditures  for  acquisition  of 
property,  for  the  construction,  completion,  extension  or 
improvement  of  its  facilities  or  renewals  thereof,  or  to 
cover  obligations  entered  into  for  the  same  general  pur- 
poses. Fourth,  the  debenture  issue  shall  be  offered  for  sub- 
scription at  par  and  accrued  interest,  first  to  the  stock- 
holders of  the  Kings  County  company,  and  second,  as  to 
any  remainder,  to  the  Brooklyn  Edison  investment  fund. 
The  latter  is  a  fund  created  and  accumulated  pursuant  to 
a  profit  sharing  and  pension  plan  of  the  Edison  Electric 
Illuminating  Company  of  Brooklyn.  In  the  event  that  al? 
of  the  issue  of  debentures  is  not  subscribed  for  by  stock 
holders  or  by  the  Brooklyn  Edison  investment  fund,  the 
remainder  may  be  disposed  of  to  the  general  public.  Fifth, 
the  Kings  County  company  and  the  Edison  company  arc 
required  to  account  to  the  commission  disbursements  made 
under  the  securities'  issues.  Other  provisions  of  the  order 
provide  that  no  proceeds  of  the  debenture  issue  shall  be 
paid  over  to  the  Kings  County  company  by  the  Edison  com- 
pany until  a  d.emand  note  or  notes  are  tendered  by  the 
Edison  company  to  the  Kings  County  company.  The  author- 
ity to  issue  notes  or  debentures  under  the  order  expires  on 
May  31,  1917. 

Lewiston-Clarkston  Improvement  Company,  Lewiston, 
Idaho. — Deeds  have  been  filed  by  the  company  for  the  sale 
of  its  electric  power  plants  and  irrigation  system  to  the 
Washington-Idaho  Water,  Light  &  Power  Company.  The 
consideration   of  the   sale   is   $800,000.     With  the  filing  of 


the  deeds  a  bond  mortgage  in  favor  of  the  Equitable  Trust 
Company  of  New  York  was  also  placed  on  record,  this  in- 
strument authorizing  a  pre.sent  bond  issue  of  $(;00,000 
and  a  future  issue  of  $4,400,000  to  meet  future  develop- 
ments. The  plans  of  the  purchasers  embrace  the  construc- 
tion of  a  dam  in  the  Snake  River  at  a  point  3  miles  below 
Lewiston  and  Clarkston,  which  will  develop  50,000  hp.,  the 
development  to  also  raise  the  harbor  depth  at  Lewiston 
8  ft. 

Mahoning  &  Shenango  Railway  &  Light  Company, 
Youngstown,  Ohio— An  i.ssue  of  $3,4<]7,000  of  7  per  cent 
cumulative  preferred  .stock  is  being  offered  at  102.5  and 
accrued  dividend.  This  preferred  stock  was  originally  .sold 
for  cash  at  par  to  the  Republic  Railway  &  Light  Company, 
which  controls  the  Mahoning  &  Shenango  Railway  &  Light 
Company.  Of  the  total  issue  .$3,000,000  was  deposited  as 
collateral  to  secure  an  issue  of  the  Republic  company  three- 
year  5  per  cent  notes.  All  of  these  notes  were  called  for 
payment,  the  cash  for  this  purpose  being  realized  from  the 
sale  of  this  preferred  stock.  Holders  of  notes  had  the 
right  to  convert  their  notes  at  par  for  preferred  stock, 
and  upwards  of  $500,000  notes  were  so  converted.  The 
additional  $500,000  preferred  stock  was  issued  to  pay  for 
improvements  to  the  properties  and  for  other  capital  ex- 
penditures. 

Ohio  Service  Company,  Cambridge,  Ohio — An  issue  of 
$400,000  of  convertible  G  per  cent  mortgage  notes  due  Nov. 
1,  1917,  is  being  offered  at  par  and  intere.st.  The  company 
covenants  either  to  pay  the  notes  in  cash  on  maturity  or 
to  tender  to  the  note  holder  an  eciual  amount  of  first  mort- 
gage (i  per  cent  bonds  due  Nov.  1,  1937. 

Western  United  Gas  &  Electric  Company,  Aurora.  IIL— 
A  block  of  general  mortgage  5  per  cent  gold  bonds  due 
Feb.  1,  1950,  has  just  been  offered  at  94.5  and  interest  to 
yield  5.35  per  cent. 

Wisconsin  Edison  Company.  Milwaukee.  Wis. — An  extra 

dividend  of  75  cents  a  share  has  been  declared  payable  Dec. 
30,  to  holders  of  record  Dec.  15.  This  is  in  addition  to  the 
semi-annual  dividend  of  $1.75  per  share. 

Westinghouse  Electric  &  Manufacturing  Company.  East 
Pittsburgh,  Pa. — A  quarterly  dividend  of  1.75  per  cent,  an 
increase  of  0.25  per  cent  quarterly,  has  been  declared,  pay- 
able Jan.  31  on  common  stock  of  record  Dec.  30.  This 
places  the  common  stock  on  a  7  per  cent  basis.  At  the 
same  time  the  regular  1.75  per  cent  quarterly  dividend  on 
preferred  stock  was  declared,  payable  Jan.  15  to  stock- 
holders of  record  Dec.  30.  The  increase  in  the  common  divi- 
dend, it  is  understood,  is  made  from  profits  in  the  regular 
lines  of  company's  business  and  is  in  no  sense  due  to  profits 
on  munitions  contracts. 

Western  States  Gas  &  Electric  Company,  Stockton.  Cal. — 
The  company  has  arranged  for  the  purchase  of  large  water 
rights  which  will  make  its  present  water  power  on  the 
American  River  at  Placerville,  Cal.,  a  100  per  cent  effective 
power  all  the  year.  Authority  for  the  purchase  is  being 
sought  from  the  California  Railroad  Commission.  The  ex- 
penditure involves  an  outlay  of  approximately  $190,000  and 
covers  four  large  lakes,  a  number  of  minor  ones,  and  an  ir- 
rigating system  in  Eldorado  and  Amador  counties.  There 
is  already  an  established  income  from  the  irrigating  busi- 
ness sufficient  to  more  than  pay  interest  charges  on  the 
l)urchase  price.  It  will  now  be  unnecessary  for  the  Western 
States  Company  (Stockton  Division)  to  purchase  water  dur- 
ing drought  seasons  as  in  the  past.  The  purchase  gives  the 
company  assurance  of  being  able  to  supply  all  power  de- 
mands for  years  to  come. 


New  Utility  and  Industrial  Companies 

The  Battery  Service  Company  of  Lafayette,  Ind.,  has 
been  incorporated  by  Lafayette  Jamison,  Herbert  H.  John- 
son and  Franklin  E.  Hall.  The  company  is  capitalized  at 
$5,000,  and   proposes   to   manufacture   automoljik    batteries. 

The  Weco  Manufacturing  Company  of  Boston.  Mass., 
has  been  chartered  with  a  capital  stock  of  $50,000,  to  man- 
ufacture electrical,  gas  and  oil-heating  appliances.  The 
directors  are:  Hans  R.  Boker,  president;  Harry  B.  Eaton 
of  Waban,  treasurer;  and  J.  Leo  Hickey. 
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The  Farad  Electric  Company  of  Cleveland,  Ohio,  has  been 
chartered,  with  a  capital  stock  of  $500,000.  The  incorpora- 
tors are:     E.  A.  Foote  and  others. 

Woodward  (Pa.)  PMedric  Lijjht  Company  has  been  in- 
corporated, with  a  capital  stock  of  $r),000.  W.  S.  Harris 
of  Lock  Haven  is  one  of  the  incorporators. 

The  Kawishiwi  Power  Company  of  Ely,  Minn.,  has  been 
or>ranized  to  construct  a  7000-hp.  hydroelectric  power  plant. 
T.  W.  Orbison  of  Appleton,  Wis.,  is  engineer. 

The  Castanea  (Pa.)  Electric  Lipht  Company  has  been 
jrranted  a  charter,  with  a  capital  stock  of  $5,000.  W.  S. 
Harris  of  Lock  Haven  is  interested  in  the  company. 

The  Dunstable  (Pa.)  Electric  Light  Company  has  been 
granted  a  charter,  with  a  capital  stock  of  $5,000.  W.  S. 
Harris  of  Lock  Haven  is  interested  in  the  company. 

The  South  Bend  (Ind.)  Current  Control  Company  has  been 
incorporated  by  Dana  E.  Wescott,  Charles  H.  Zwergel  and 
Harvey  Koontz.  The  company  is  capitalized  at  $15,000, 
and  proposes  to  manufacture  electrical  appliances. 

The  Bakertown  Light,  Heat  &  Power  Company  of  El- 
mora.  Pa.,  has  been  incorporated,  with  a  capital  stock  of 
$5,000.  The  incorporators  are:  A.  W.  Evans,  S.  C.  Evans 
and  L.  S.  Jones  of  Ebensburg,  Pa. 

The  Alexandria  (Ohio)  Public  Service  Company  has  been 
incorporated  by  C.  W.  Shaw,  J.  H.  Gosney,  A.  Thurner  and 
N.  C.  Zinn.  The  company  is  capitalized  at  $2,000,  and  pro- 
poses to  furnish  electricity  in  Alexandria. 

The  Central  Power  &  Light  Company  of  Boston,  Mass., 
has  been  incorporated,  with  a  capital  stock  of  $1,000,000. 
The  directors  are:  L.  B.  Hardwick,  president;  E.  C.  W. 
Johnson,  Clark  Road,  Brookline,  treasurer;  and  J.  S.  San- 
born. 

The  Red  Boiling  Springs  (Tenn.)  Light  Company  has 
been  incorporated  by  J.  B.  Birdwell,  H.  C.  Hessen,  C.  B. 
McClelland,  B.  W.  Chitwood  and  H.  Smith.  The  company 
is  capitalized  at  $2,000,  and  proposes  to  generate  and  dis- 
tribute electricity  in  Red  Boiling  Springs. 

The  Canaseraga  (N.  Y.)  Heat,  Light  &  Power  Company 
has  been  chartered  by  H.  E.  Robbins,  J.  J.  Bennett  and  W. 
C.  Windsor  of  Canaseraga.  The  company  is  capitalized  at 
$6,000,  and  proposes  to  supply  electricity  for  lamps,  heat- 
ers and  motors,  and  for  transportation  purposes. 

The  Columbia  Gas  &  Electric  Fixture  Company  of  New 
York,  N.  Y.,  has  been  incorporated,  with  a  capital  stock 
of  $20,000,  to  manufacture  and  deal  in  gas  fixtures,  elec- 
troliers, etc.  The  incorporators  are:  H.  and  B.  Kaplan 
and  M.  Markowitz,  291  Broadway,  New  York,  N.  Y. 

The  Electric  Tool  &  Appliance  Company  of  Milwaukee, 
Wis.,  has  been  organized,  with  a  capital  stock  of  $20,000, 
to  manufacture  patent  box  cutters  and  scientific  laboratory 
apparatus.  Oscar  Werwath  is  president  and  William  Baum 
is  secretary  and  treasurer,  Stroh  Building,  Milwaukee. 

The  Simplex  Instrument  Company  of  Newark,  N.  J.,  has 
been  incorporated,  with  a  capital  stock  of  $125,000,  by 
Frederick  Beck,  R.  G.  Higgins,  of  Newark,  N.  J.,  and  Ed- 
ward W.  McDonough  of  Orange,  N.  J.  The  company  pro- 
poses to  manufacture  hydrometers,  thermometers,  battery 
meters,  etc. 

The  Tarkas  Company  of  Providence,  R.  L,  has  been 
granted  a  charter,  with  a  capital  stock  of  $10,000,  for  the 
purpose  of  manufacturing  machinery,  tool  appliances,  and 
tools  connected  with  the  electrical  industry.  The  incorpo- 
rators are:  Kark  Tarkas,  Henry  C.  Hart  and  Patrick  P. 
Curran   of  Providence,  R.  L 

The  Chemical  Electric  Company,  Inc.,  of  Rochester,  N.  Y., 
has  filed  articles  of  incorporation,  with  a  capital  stock 
of  $60,000,  for  the  purpose  of  manufacturing  chemical  elec- 
tric batteries.  The  incorporators  are:  J.  C.  Schefler,  159 
Rugby  Avenue,  Rochester;  H.  E.  Evans  and  H.  J.  Wood, 
1358  Main  Street,  Buffalo,  N.  Y. 

The  Hartland  Power  Company  of  New  York,  N.  Y.,  has 
been  incorporated,  with  a  capital  stock  of  $700,000,  by 
John  B.  Hart,  Osman  E.  Swartz,  E.  B.  Tefnpleman,  R.  O. 
Fallon  and  W.  G.  Strathers,  all  of  New  York,  N.  Y.  The 
company  proposes  to  generate  and  transmit  energy  for 
public  use  from  water,  steam  or  gas.  The  chief  works  of 
the  company  will  be  located  at  Hartland.  W.  Va. 


The  International  Power  Company  of  Anaconda,  Mont., 
has  been  incorporated,  with  a  capital  stock  of  $5,000,000, 
for  the  purpose  of  developing  additional  water  power  in 
the  State  of  Montana.  Among  the  directors  are  C.  F. 
Kelley  and  Eugene  Carroll,  both  connected  with  the  Ana- 
conda Copper  Mining  Company. 

The  Commonwealth  Light  &  Power  Company  of  Balti- 
more, Md.,  has  been  incorporated,  with  a  capital  stock  of 
$11,000,000,  for  the  purpose  of  acquiring,  building  and  op- 
erating electric-light  and  power  plants,  water  works,  gas 
plants  and  storage  and  ice-manufacturing  plants.  The  in- 
corporators are:  John  C.  Jackson  and  Roger  Sherman,  both 
of  30  Pine  Street,  N.  Y.,  and  George  R.  Gaither  of  Balti- 
more,  Md. 

The  Prairie  Light  &  Development  Company  of  Little 
Rock,  Ark.,  has  been  chartered,  with  a  capital  stock  of 
$500,000,  for  the  purpose  of  constructing  electric  distribu- 
ting systems  and  transmitting  electricity  (to  be  purchased) 
for  operating  cotton  gins,  rice  mills  and  rice  pumping 
plants.  The  incorporators  are:  S.  R.  Morgan  of  Little 
Rock,  Ark.,  J.  R.  Perkins  of  St.  Louis,  Mo.,  and  R.  O. 
Lehn  of  Chicago,  111. 

Trade  Publications 

Flexible  Shafting.  —  The  Stow  Manufacturing  Company 
has  issued  Bulletin  No.  102  descriptive  of  Stow  flexible 
shafting. 

Tea  Kettle. — The  latest  Hotpoint  device,  an  electric  tea 
kettle,  is  described  to  the  trade  in  a  small  folder,  form  1437- 
15-1116. 

Steam  and  Oil  Separators. — A  small  booklet  describing 
steam  and  oil  separators  has  been  issued  by  the  Austin 
Separator  Company,  Detroit,  Mich. 

Skip  Hoist. — R.  H.  Beaumont  Company,  Philadelphia,  Pa., 
describes  in  Catalog  No.  32  the  application  of  its  skip  hoist 
to  ash  handling. 

Incandescent  Lamps. — In  a  statement  to  buyers  the  West- 
inghouse  Lamp  Company  shows  graphically  the  remarkable 
increase  in  the  production  of  Westinghouse  Mazda  lamps. 

Reflectors. — Bulletin  No.  60  issued  by  the  Central  Electric 
Company  contains  information  regarding  the  Moxolite  re- 
flector for  shops,  freight  sheds,  warehouses,  terminals,  fac- 
tories, roundhouses,  docks  and  yards. 

Transformation  Point  Apparatus. — In  bulletin  866-A  The 
Leeds  &  Northrup  Company,  Philadelphia,  Pa.,  describes  ap- 
paratus for  the  location  of  thermal  transformation  points — 
critical  points,  recalescence  points,  and  decalescence  points. 

Protective  Devices. — Metropolitan  Engineering  Company, 
New  York,  has  printed  the  sheets  for  insertion  in  the  Elec- 
trical Salesman's  Handbook,  issued  by  the  Commercial  Sec- 
tion of  the  National  Electric  Light  Association,  descriptive 
of  its  protective  devices  and  other  central  station  special- 
ties. 

Heating  Devices. — C-H  electric  dryers  for  beer  vats,  C-H 
electric  industrial  stoves,  C-H  circulation  type  water  heat- 
ers, C-H  electric  plate  warmers,  C-H  immersion  type  water 
heaters  and  C-H  electric  glue  pots  are  described  in  six  small 
envelope  inclosures  just  issued  by  the  Cutler-Hammer  Man- 
ufacturing Company  of  Milwaukee.  Uniformly  distributed 
and  accurately  controlled  heat,  which  is  not  affected  by 
drafts  of  air,  and  a  heater  without  dirt,  soot  or  ashes,  and 
which  does  not  vitiate  the  air  or  overheat  the  room  are 
some  of  the  advantages  of  the  electric  devices  over  the  gas 
and  oil  appliances  which  they  replace.  Illustrations  in  the 
several  folders  show  the  devices  separately  and  also  in- 
stalled in  service. 

Electric  Irons. — Three  four-page  envelope  inclosures  have 
just  been  published  by  the  Cutler-Hammer  Manufacturing 
Company  of  Milwaukee,  describing  C-H  electric  laundry 
irons,  C-H  electric  tailors'  irons  and  C-H  electric  soldering 
irons  respectively.  The  folder  concerning  laundry  irons' 
lists  irons  of  two  weights  most  convenient  for  domestic  use. 
The  inclosure  describing  tailors'  irons  lists  irons  of  heavier 
weights  designed  by  the  manufacturers  for  the  more  severe 
service  for  which  the  tailor  uses  an  iron.  The  folder  de- 
scribing electric  soldering  irons  points  to  the  economy,  quick- 
heating  qualities,  and  the  ability  to  maintain  a  constant  or 
varying  heat  as  several  of  the  more  important  advantages. 
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New  England 


BAN(;oj{,  MK. — The  Western  Union 
Telegraph  C.'ompany  is  planning  to  install 
underground  conduits  in  the  b.u.siness  sec- 
tion  ot    the  city   in   the   spring. 

LIMERICK,  MK. — The  stockholders  of 
the  Liimerick  Water  &  Electric  Company 
have  voted  to  change  the  name  of  the  com- 
pany to  the  Westein  Maine  i'ower  Com- 
pany. 

MILL,  VILLAGE,  N.  H. — The  Glenn  Mill, 
a  grist  mill,  saw  mill  and  entire  water 
lights,  together  with  storage  facilities  on 
East  Creek,  in  Mill  Village,  owned  by  W. 
C.  Leonard,  have  been  purchased  by  the 
F.    R.    Patch    Manufacturing    Company. 

FALL  RIVER,  MASS. — The  Fall  River 
Electric  Light  Company  has  applied  to  the 
Commission  on  Waterways  and  I'ublic 
Lands,  Commonwealth  of  Massachusetts, 
for  permission  to  drive  piles,  build  concrete 
foundations  or  piers  and  erect  towers  and 
wires  for  the  transmission  of  electricity  in 
and  over  the  tide  waters  of  Taunton  Great 
River  in  the  city  of  Fall  River  and  the  town 
of  Somerset. 

LEJNOX,  MASS. — The  Selectmen  are  con- 
sidering a  proposal  submitted  by  the  Lenox 
Electric  Company  to  substitute  electric 
lamps  for  gasoline  lamps  in  New  Lenox. 
The  company  has  also  submitted  a  ijropo- 
sition  to  install  a  motor  installation  at  the 
I)umping  plant  to  replace  the  steam-driven 
machinery. 

PLYMOUTH,  MASS.  —  The  Plymouth 
Electric  Light  Company  has  applied  to  the 
Massachusetts  Gas  and  Electric  Light  Com- 
missioners for  permission  to  issue  $130,000 
in  capital  stock. 

SPRINGFIELD,  MASS. — The  general 
contract  for  the  new  factory  for  the  Bozart 
Uug  Company,  to  be  erected  on  Plaintield 
Street,  has  been  awarded  to  Fred  T.  Ley 
&.  Company  of  Springfield.  The  building 
will  bo  G4  ft.  by  310  ft.,  equipped  with  ele- 
vators, steam  heat,  electric  lights,  etc.  A 
power  plant  will  be  erected  in  the  rear. 
The  cost  of  b.uilding  is  estimated  at  $75,000. 
WATERTOWN,  MASS. — Arrangements 
have  been  made  by  the  Selectmen  with  the 
Edison  Electric  Illuminating  Company  of 
Boston  whereby  the  street-lighting  service 
will  be  greatly  improved.  It  is  proposed  to 
change  the  style  of  lamps  now  in  use. 

WORCESTER,  MASS. — The  extension  of 
the  luminous  arc-lamp  lighting  system 
through  Shrewsbury  Street  to  the  Square,  on 
Shamrock,  Cross  and  East  Central  Streets  is 
recommended  in  the  annual  report  of  super- 
intendent Henry  A.  Knight  to  the  City 
Council.  A  new  type  of  lamp  is  recom- 
mended for  the  entire  length  of  Water 
Street,  in  parts  of  Harlem  Street,  Commer- 
cial, I'ortland,  Pleasant  and  Elm  Streets. 

NEW  HAVEN,  CONN. — The  directors  of 
the  United  Illuminating  Company  has  in- 
creased its  capital  stock  by  $825,000,  the 
proceeds  to  be  used  for  the  development  of 
its  plants  in  New  Haven  and  Bridgeport. 

NORWICH,  CONN. — Application  will  be 
made  to  the  next  Legislature  by  the  Shore 
Line  Electric  Railway  Company  of  Norwich 
for  permission  to  purchase  the  street  rail- 
way lines  of  the  Norwich  &  Westerly,  the 
Groton  &  Stonington  and  the  New  London 
&  East  Lyme  Street  Railway  Companies. 
It  also  will  ask  for  authority  to  transmit 
electricity  for  any  company  chartered  to 
generate  and  sell  electricity  over  any  of  the 
lines  it  has  or  may  have  for  railway,  manu- 
facturing or  lighting  purposes. 


Construction 
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Middle  Atlantic 

ALBANY,  N.  Y. — The  Municipal  Gas 
Company  is  erecting  a  large  electric  light 
plant    in   Albany. 

HORNELL,  N.  Y. — The  installation  of 
a  new  street-lighting  system  in  Hornell  is 
under  consideration.  It  is  ])roposed  to 
replace  the  arc  lamps  now  in  use  with  more 
modern    lamps. 

LITTLE  FALLS,  N.  Y. — Steps  have  been 
taken  to  secure  a  new  street  lighting  sys- 
tem for  the  city  of  Little  Falls.  Electrical 
service  is  furnished  by  the  Utica  (N.  Y.) 
Gas    &    Electric    Company. 

NIAGARA  FALLS,  N.  Y^— The  Niagara 
River  &  Eastern  Railway  Company  has  de- 
cided to  renew  its  application  to  the  Public 
Service  Commission  for  permission  to  con- 
struct a  double-track  electric  railway  from 
Lockport  to  the  Devil's  Hole,  near  Niagara 
Falls,  N.  Y. 

OVID,  N.  Y. — The  Ovid  Electric  Com- 
pany, which  supplies  electricity  in  Ovid, 
Trumansburg  and  Interlaken,  expects  to 
entirely  rebuild  its  transmission  lines  next 
summer.  The  company's  plant  is  located 
at  Taughannock  Falls. 

ROCHESTER,  N.  Y. — Plans  are  being 
considered  by  the  Main  Street  East  Im- 
provement  Association    for    the    installation 


of   an    ornaniflital    lighting    system    in    that 
district. 

SODIIS  CENTER,  N.  Y.— The  residents 
of  Sodus  Center  have  i)etitioned  the  Town 
Board  to  establish  a  lighting  district  in  the 
village  and  to  enter  into  a  contract  with 
the  Northern  Wayne  Electric  Light  &  Power 
Company,  of  Wolcott,  for  lighting  the  streets 
for  a  period  of  five  years. 

WALDEN,  N.  Y.— The  Wallkill  Valley 
Light  &  I'ower  Company  has  applied  to  the 
Public  Service  Commission  for  permission 
to  exercise  a  franchise  in  the  towns  of 
Montgomery  and  Crawford  in  Orange 
County. 

WATERTOWN,  N.  Y. — The  Northein 
New  York  Utilities,  Inc.,  has  submitted  a 
proposition  to  the  City  Council  offering 
to  lease  for  a  period  of  99  years  the  water 
power  on  Black  River  just  above  Water- 
town,  owned  by  the  city.  The  company 
stipulates  that  the  city  shall  complete  the 
power  development  begun  at  the  pumping 
station  about  six  years  ago,  which  now 
lacks  little  except  the  construt^tion  Of  a 
power  house  for  completion  :  also  to  in- 
stall two  1500-hp.  wheels  within  one  year. 
On  its  part  the  company  agrees  to  equip 
one  wheel  with  generator  at  once  and  the 
other  within  one  yeai'.  Under  the  terms 
submitted  the  company  would  pay  the  city 
for  all  power  generated  at  a  rate  of  $10 
per  horsepower.  It  is  estiinated  that  the 
city  would  receive  about  $45,000  per  year. 
HANOVER,  PA. — The  Hanover  Light. 
Heat  &  Power  Company  and  the  Hanover, 
McSherrystown  Street  Railway  Company 
will  be  operated  by  the  Keystone  Utilities 
Company  of  Scranton.  The  company  will 
also  take  over  the  Gettysburg  Electric  Com- 
pany. 

HARRISBURG,  PA. — Ground  has  been 
broken  for  the  erection  of  the  new  electric 
storage  battery  laboratory  of  the  Front- 
Market  Motor  Supply  Company.  The  new 
building  will  be  erected  in  the  rear  of  the 
company's   store. 

NEW  BRIGHTON,  PA. — Bids  will  be  re- 
ceived by  the  light  committee  of  the  Bor- 
ough Council  of  New  Brighton  until  Jan.  25, 
1917,  for  new  street-lighting  system  and  fur- 
nishing electric  current.  For  details  see 
proposal  columns. 

PALO  ALTO,  PA. — Contract  has  been 
awarded  to  the  J.  G.  White  Engineering 
Corporation,  43  Exchange  Place,  New  York 
City,  by  the  Eastern  Pennsylvania  Light, 
Heat  &  I'ower  Company  for  the  engineering 
and  construction  work  in  connection  with 
extensions  and  improvements  to  its  plant 
at  Palo  Alto  as  follows:  For  the  installa- 
tion of  a  7500-kw.  turbo-generator  and 
transformers  of  3000  kva.  capacity,  to- 
gether with  condensers,  auxiliaries  and  nec- 
essary switching  equipment ;  an  additional 
500-kw  rotary  with  transformers  for  rail- 
way service,  and  the  installation  of  super- 
heaters on  all  boilers.  The  addition  of  the 
above  turbine  will  necessitate  the  construc- 
tion of  a  cooling  pond  to  provide  condenser 
water.  Extensive  alterations  and  exten- 
sions will  be  made  to  the  present  power 
liou.''e. 

PHILADELPHIA,  PA. — The  Philadelphia 
Electric  Company  has  purchased  two  plots 
of  land  on  Bertram  Avenue  to  be  used  for 
sites  for  electric  plants  (to  be  erected  in 
the  future),  in  connection  with  the  pro- 
posed extension  of  its  system  to  Chester 
and   other  places. 

TUNNELTON,  PA. — Plans  are  being  pre- 
pared by  the  Bessemer  Coal  &  Coke  Com- 
pany for  tTie  erection  of  a  substation.  4  4 
ft.  by  101  ft.,  one  story,  in  T.unnelton.  The 
Randolph  Means  Company.  Oliver  Building. 
Pittsburgh,  has  charge  of  the  engineering 
work. 

MAPLEWOOD.  N.  J. — Specifications  for 
the  installation  of  a  police  telegraph  system 
have  been  approved  by  the  township  com- 
mittee. 

BALTIMORE.  MD. — The  Consolidated 
Gas,  Electric  Light  &  Power  (^ompany  has 
received  authority  from  the  Public  Service 
Commission  to  issue  $900,000  in  bond.s,  the 
l)roceeds  to  be  used  for  extensions  and  im- 
provements. 

LONACONING,  MD. — The  Lonaconing 
Glass  Company  is  planning  to  rebuild  its 
plant,  rec'ently  destroyed  by  fire.  The  plans 
provide  for  the  installation  of  electric  gen- 
erators,    .lames  Love   is  president. 

BLUEFIELD,  W.  VA. — The  Appalachian 
Power  Company  contemplates  extending  its 
electric  transmission  lines  from  Saltville  to 
Clinchfield.   Va.,   a   distance   of   25   miles. 


"PRINCETON,  W.  VA. — Application  has 
been  made  to  the  Council  by  a.  W.  Hecker, 
of  Pittsburgh,  Pa.,  ana  H.  E.  De  Jaenette, 
of  Princeton,  for  a  tranchise  to  construct  a 
car  line,  6  miles  long,  to  be  operated  by 
either  steam,  electricity  or  horse-power, 
from  I'rinceton  to  Athens. 

WHEELING,  W.  VA.— The  Standa,rd 
Hou.se  Company,  recently  incorporated,  with 
u  capital  stock  or  $lO,OuO,  proposes  to  con- 
struct a  model  village,  equipped  with  elec- 
tric-lighting, water  and  sjwerage  systems. 
'I'he  proposed  village  will  \)<:  located  near 
the  property  of  the  Standard  Coal  Company 
in  Brooke  County.  H.  C.  Wells,  H.  B. 
Lockwood  and  others  of  Wheeling  are 
interested. 

FRANKLIN,  VA. — The  City  Council  is 
contemplating  issuing  $40,000  in  bonds  for 
improvements  to  the  municipal  electric- 
lignt  and  water-works  systems. 

HAM  I  TON,  VA. — The  War  Department 
has  selected  a  site  on  Back  River,  1%  miles 
lioin  Hampton,  lor  the  jjioposed  army  a.via- 
tion  school  and  experimental  .station  ;  will 
utilize  ltie9  acres  purcha.sed  at  $290,000, 
loiitract  will  .soon  bo  awarded  tor  buildings, 
to  cost  about  $l,oOO,000.  The  Newport 
iNews  &  Hampton  Railway,  Gas  &  Electric 
Company  anu  the  Chesapeake  &  Ohio  Rail- 
way Company  will  operate  dual  larlway 
sy.stem,  costing  about  $90,000,  to  be  built, 
lonnectiiig   Hampton    with   the   site. 

NORFOLK.  VA. — Bids  will  be  received 
at  the  Bureau  of  Yards  and  Docks,  Navy 
Department,  Washington,  D.  C,  until  Jan. 
•'2  1917  for  an  electric-lighting  and  r>ower 
.system  for  the  structural  shop  at  the  navy 
\ard,    Norfolk. 

NORFOLK,  VA. — Bids  will  be  received 
at  the  Bureau  oi  Yards  and  Docks,  iNavy 
Department,  W'ashington,  D.  C,  until  Jan. 
2,  1917,  for  furnisning  two  300-kw.  motor 
generator  .sets  and  switchboard  at  the  navy 
yard,  Norfolk,  Va.  Specifications  may  be 
obtained  upon  application  to  the  above  bu- 
reau or  to  the  commandant  oi  tne  navy 
vara  named. 

WASHINGTON,  D.  C— The  Public  Utili- 
ties Commission  has  authorized  the  exten- 
sion of  the  lines  of  the  Capitol  Traction 
Company  to  afford  transportation  facilities 
to  the  government  buildings,  now  completed 
and  under  constr.uction,  south  of  Pennsyl- 
vania Avenue  and  west  of  Seventeenth 
Street.  The  cost  of  the  work  is  estimated 
at   $100,000. 

WASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  office  of  the  secretary  of 
board  of  commissioners.  Room  o09.  Dis- 
trict Building,  Washington,  D.  C  until 
Jan.  4  for  furnishing  anu  installing  a  filter- 
ing and  sterilizing  system  for  tne  swim- 
ming pool  at  the  Dunbar  High  School,  No. 
174,  located  at  First  and  N  Streets,  North- 
west, by  the  ultra  violet  ray  process. 
Specifications,  etc.,  may  be  obtained  from 
the  chief  clerk.  Engineering  Department. 
Room    427,    District    Building. 

W^ASHINGTON,  D.  C— Bids  will  be  re- 
ceived at  the  Bureau  of  Supplies  and  Ac- 
counts, Navy  Department,  Washington, 
D  ('  ,  for  furnishing  at  the  various  navy 
yards  and  naval  stations  supplies  as  follovy-s  : 
Brooklyn,  N.  Y.,  Schedule  u48 — one  marine 
oil-burning  furnace,  one  motor-driven  pres- 
sure blower,  one  16-in.  high-speed  drill,  one 
30-in.  radial  drill,  one  each  14-in.  and  16- 
in  engine  lathes,  one  patternmaker  s  lathe, 
14  in  by  56  in.,  one  .screw-cutting  lathe, 
two  26-in.  turret  lathes,  one  milling  ma- 
chine. Boston,  Mass.,  Schedule  507 — re- 
frigerating system;  Schedule  547 — miscel- 
laneous water-tight  annunciators,  miscella- 
laneous  ammeters,  voltmeters,  etc.,  two 
turbo-generating  sets,  miscellaneous  electri- 
cal supplies;  Schedule  551 — furnishing  and 
installing  exhaust  system.  Philadelphia, 
Pa  ,  Schedule  515 — 15  power  boat  bells,  60 
electricians'  tool  kits:  Schedule  554 — three 
each  motor  and  controller  ventilating  sets  ; 
Schedule  516 — 7000  ft.  galvanized  .steel  con- 
duit pipe;  Schedule  545 — one  printing, 
washing  and  drying  machine.  Charleston, 
S.  C. — Schedule  556 — miscellaneous  copper 
pipe,  miscellaneous  pipe  and  tubing  steel, 
2S8  lb.  brass  tubes.  Newport.  R.  I.  Sched- 
ule 553 — 4000  lb.  copper  tubing.  Puget 
Sound,  Wash.,  Schedule  526 — 1000  interior 
fittings  for  water-tight  switches.  1200 
lamp  sockets;  Schedule  525 — 5  miscel- 
laneous pipe  fittings;  Schedule  521 — 10,000 
ft.  galvanized  welded  steel  pipe,  1000  ft. 
al,uminurTr  voice  tubing,  96  galvanized 
malleable-iron        unions.  Norfolk.        Va.. 

Schedule  516 — 10,000  lb.  brass  tubing.  Ap- 
plication for  proposal  blanks  should  desig- 
nate   the    s.chedule   desired   by   number. 


North  Central 

.\KRON,  OHIO. — The  Northern  Ohio 
Traction  &  Light  (^ompany  has  petitioned 
the  Public  Utilities  Commission  for  au- 
thority to  i.ssue  $1,000,000  in  capital  stock, 
extensive  improvements  are  contemplated 
by   the   company,    including   the   erection   of 
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a  tructloM  t.Tmii.al  luill.lit.K.  th.-  i.ur.ha.sr 
O  lunv  ..ar.s  i,,,-  t|„.  AKn.n  an<l  Cant. .11  s.t- 
1.  K.:.."^"^^'  *''•■'■"'>•;''  »t|Ui|>iiiciit  lor  Ihr  iiit.T- 
lH)th  Akion  and  in  Canion. 
vi,/!^^''iV''-);  t>'l'*>-  I'loiis  aio  l...lnK  i-on- 
Th.  i\  .''m  '"■  '*""'•''  •"'  •'"'^"''  Airairs  for 
tno  inslallallon  ol'  an  oinain.-ntal  liirhtinK 
«yston.  in  tho  business  illstriot.  '''"'"B 


UMM- KTON,  OHIO.  Th,.  VV.slorn  Ohio 
U.ulway  (  unipany  ol'  Lima  lias  suhniittoil 
11  I>r<)|'<'Mal  to  ilio  I'ouni-il  olToiinK  to  supply 
>Micrt;y  to  operate  the  nuinicipal  .'li'i'tric"- 
iiKhtuiK  system   at   2   cents   per   Uw.-honr. 

I'AMMKIDCIO.  t)HIO.  The  I'ul.lie  Utili- 
ties I  ommission  has  authorized  the  Ohio 
.serviee  Company  to  issue  $  1  .'>1,(I00  in  capi- 
tal stock  and  IfllS.OOO  in  bonds.  Of  tho 
proceeds  $lls.<)St2  is  to  pay  for  extensions 
and  nnprovemeiits. 

CINClNNATi.  OHIO.— The  Ohio  tJas  & 
Electric  Company  has  aiipliod  to  the  County 
t_omiiii.ssioners  for  a  franchise  to  erect 
electric  transmission  linos  from  the  Ham- 
ilton t  ounty  line  to  Middletown.  This  is 
part  ol  the  plan  to  transmit  electricity  from 
Cincinnati    to    ilamiltoii    and    Middletown. 

CI.KVIOLANI).  OHIO.— An  ordinance  au- 
thoiizuiK  the  e.xpondituro  of  $112,r)00  for 
tho  purchase  ol  a  turbo-gonerator  for  the 
liKht  and  heat  tlepatmoiit  of  the  Depart- 
ment of  rublic  Utilities  has  been  approved 
by  the  Council. 

CLKVKl.AND,  OHIO— The  Cleveland, 
AJtron  A:  Terminal  Railway  Company  of 
Cleveland  contemplates  the  construction  of 
2,"  electrically  operated  subway  under  East 
Fifty-fltth  Street.  O.  C.  Barber  of  Barber- 
ton  is   interested. 

CLEVELAND,  OHIO.— Commissioner  of 
Light  Davis  has  asked  the  Board  of  Control 
for  authority  to  expend  $44,950  for  a  new 
boiler  for  the  municipal  light  plant,  to  en- 
able the  electric  plant  to  furnish  steam  to 
the  city  water  division. 

COLUMBUS,  OHIO.— Plans  are  being 
considered  by  the  Chamber  of  Commerce 
for  the  erection  of  a  factory  power  build- 
ing in  Columbus  to  accommodate  light 
manufacturing  concerns. 

DAYTON,  OHIO.— The  Recording  & 
Computing  Machine  Company,  it  is  re- 
ported, contemplates  the  construction  of  an 
electric  railway  from  the  center  of  the  city 
to  Its   plant. 

LOCKWOOD,  OHIO.— The  Cleveland  & 
Sharon  Rapid  Transit  Company  has  peti- 
tioned the  Ohio  Public  Utilities  Commission 
tor  permission  to  issue  $100,000  in  capital 
stock  and  $20,000  in  bonds  for  construction 
of  an  electric  railway  from  Middlefleld  to 
Lockwood.  C.  A.  Black,  of  Cleveland,  is 
president. 

MASSILLON.  OHIO.— The  Northern  Ohio 
Traction  &  Light  Company  of  Akron,  it  is 
reported,  contemplates  the  construction  of  a 
carhouse  and  substation  on  the  site  of  the 
carhouse  recently  destroyed  at  Massillon 

MASSILLON,  OHIO.— The  Massillon 
Electric  &  Gas  Company  has  been  awarded 
the  contract  for  street-lighting  for  a  period 
or  ten  years.  The  new  contract  provides 
for  an  ornamental  lighting  system  in  the 
business  section  and  arc  lamps  will  be  re- 
placed with  incandescent  lamps 

MECHANICSBURG,  OHIO.— The  North 
Western  Ohio  Light  Company  of  Van  Wert 
has  applied  to  the  State  Utility  Commis- 
^iP^u^°^xP^,'''"'^^'0"  to  acquire  the  property 
of  the  Mechamcsburg  Light  &  Power  Com- 
pany. The  North  Western  company  already 
has  erected  a  transmission  line  to  the  Me- 
chamcsburg line,  but  has  never  furnished 
power  to  the  east  end  of  the  town 
„  ROCKY  RIVER.  OHIO.— The  Public 
Utilities  Commission  has  authorized  the 
sale  of  the  property  of  the  Rocky  River 
Water,  Light  &  Power  Company  to  the 
Cleveland  (Ohio)  Electric  Illuminating 
Company,  for  $4,000.  ^ 

WARREN,  OHIO.— The  Youngstown  & 
Niles  Railway  Company  has  secured  most 
of  the  right  of  way  between  Niles  and 
Youngstown  for  its  proposed  new  electric 
railway  to  connect  the  two  cities  It  is 
understood  that  the  line  will  eventually  ex- 
tend to  Warren. 

.  YOUNGSTOWN,  OHIO.— Extensions  and 
improvements,  to  cost  about  $300  000  are 
contemplated  by  the  Bell  Telephone  Com- 
pany to  Its  local  system.  The  work  will 
Include  cable,  conduit,  overhead  wiring    etc 

YOUNGSTOWN,  OHIO.— The  Mahoning 
&  Shenango  Railway  &  Light  Company 
contemplates  the  installation  of  automatic 
block  signals  on  12  miles  of  single  track 
and  3  miles  double  track  between  Youns^- 
town,  Ohio,  and  Sharon.  Pa. 

ASHLAND.  KY.— The  Boyd  Couhtv  Elec- 
tric Company  of  Ashland  has  increased  its 
capital  stock  from   $32,000  to   $155,000 

LEXINGTON,  KY.— Negotiations  are  un- 
der way  between  the  City  Commissioners 
and  the  City  Council  for  the  installation  of 
a  new  street-lighting  system 


HUOVVNSTOW'N,  INl).  The  Ja.'k.son 
Couiily  Transmission  Company,  re<'eiitly  in- 
corporated, proposes  to  HUi)ply  electricity 
III  Mrownsiown  and  vicinity.  The  company 
Is  caiiitalized  at  $15,000.  K.  I<\  Iteason, 
l'\   O.   Wliit(!  and   others   arc   Interested. 

KOUT  VVAYNK,  INI).— Three  new  substa- 
tions are  being  erected  by  the  Korl  Waviie 
Ai.  Northern  Indiana  Tr.-iction  C()mi)aiiy,  be- 
tween l''ort  Wayne  and  Decatur;  one  being 
located  Just  south  of  Kort  Waviie,  one  half 
way  between  the  two  terminals  and  tlu! 
third  Just  outside  of  tho  city  limits  of  De- 
catur, near  the  i)ower  house. 

IIOl']';,  INI).— The  Board  of  Trustees  has 
awarded  Messrs.  I'ulso  &  Porter,  owners  of 
tin,'  local  olectric-light  jilant,  a  contract  for 
lighting  tho  streets  of  tho  town.  Under  the 
terms  of  tho  new  contract  the  20  arc  lamps 
now  in  use  will  be  replaced  with  four  4  00- 
watt  Mazda  nitrogen-lllled  incandescent 
laniiis  at  $75  each  i)er  year,  and  41  nitro- 
gen-filled incandescent  Mazda  lamps  at 
$25  each  per  year. 

SALEM,  IND. — The  local  electric  plant 
of  the  Interstate  Public  Service  Company 
of  Indianapolis  was  recently  destroyed  by 
fire. 

AVERYVILLE,  ILL.— The  Village  Coun- 
cil has  granted  the  Peoria  &  Chillicothe 
Electric  Railway  Company  a  franchise  to 
construct  and  operate  an  electric  railway 
in   Averyville. 

CULLOM,  ILL.— The  Cullorn  Electric 
Company,  recently  incorporated,  has  been 
granted  permission  by  the  Public  Utility 
Commission  to  conduct  an  electric  utility 
b.usiness.  Arthur  G.  Walter  is  secretary 
and  treasurer. 

GENOA,  ILL. — The  Woodstock  &  Syca- 
more Traction  Company  of  Genoa,  which 
operates  a  railway  between  Svcamore, 
Genoa  and  Marengo,  a  distance  of  25  miles, 
contemplates  equipping  its  road  for  electri- 
cal operation  during  the  coming  spring 
Cars  are  now  operated  by  gasoline. 

MOMENCE,  ILL.— Plans  are  being  con- 
sidered by  the  Commercial  Club  for  the  in- 
stallation of  an  ornamental  street-lighting 
system. 

PEORIA,  ILL. — Application  has  been 
rnade  to  the  Public  Utilities  Commission  bv 
the  Illinois  Traction  System,  operating 
under  the  name  of  the  Consumers'  Elec- 
tric Company,  for  permission  to  supply 
electricity  in  the  village  of  Dawson. 

SPRINGFIELD,  ILL.— The  City  Council 
IS  considering  the  question  of  requiring  all 
electric  wires  in  the  business  district  to 
be    placed    underground. 

EDEN,  WIS.— The  Wisconsin  Gas  & 
Electric  Company  of  Kenosha  has  pur- 
chased the  property  of  the  Eden  Electric 
Light  &  Power  Comnany  and  will  take  pos- 
session Jan.  1,  1917.  The  Wisconsin  com- 
pany has  secured  a  franchise  to  extend  its 
transmission  lines  to  Marblehead  where  it 
will  supply  electricity  for  industrial  pur- 
pose.-,. 

KNAPP.  WIS.— Plans  are  being  consid- 
ered for  the  installation  of  an  electric-light 
plant  in  Knapp.  L.  Teegarden  is  inter- 
ested. 

MERRILL,  WIS.— The  City  Council  has 
adopted  a  plan  submitted  by  A  J  Sweet 
consulting  engineer  of  Milwaukee,  for  an 
ornamental  street  lighting  system.  It  is 
proposed  to  use  concrete  standards  mounted 
with    nitrogen-filled    incandescent    lamps. 

RANDOM  LAKE,  WIS. — The  village  of 
Random  Lake  is  considering  issuing  bonds 
for  the  instajlation  of  a  municipal  lighting 
Ijlant. 

STOUGHTON.  WIS —Steps  have  been 
taken  to  organize  a  comoanv  to  nrovide 
electrical  service  in  the  suburbs  of  Stough- 
ton.  Walter  Hinge  and  others  are  inter- 
ested. 

WONEWOC.  WIS.— The  Village  Board 
has  entered  into  a  contract  with  Arthur  E 
Gale  of  Wonewoc.  under  which  the  latter 
will  furnish  a  24-hour  service  here  Mr 
Gale  contemplates  the  construction  of  a 
hydroelectric   plant. 

BROOK  PARK,  MINK.— The  installation 
of  an  electric-lighting  system  in  Brook 
Park  is  under  consideration.  R  p  Al'en 
of  Pine  City,  manager  of  the  Eastern  Min- 
nesota Power  Company,  is  interested. 

MINNEAPOLIS,  MINN.— Extensive  im- 
provements in  the  Twin  Cities  during  1917 
involving  an  expenditure  of  about  $5,000,-' 
000,  are  contemplated  by  the  Northwestern 
Telephone  Exchange  Company.  C.  E 
Yost    is    president. 

MINNEAPOLIS,  MINN.— The  Minneapo- 
lis General  Electric  Company  is  contem- 
plating the  construction  of  a  building,  200 
ft.  by  375  ft.,  at  Chestnut  Avenue  and  Six- 
teerfth  Street,  to  cost  about  $500,000  The 
building  will  be  used  as  a  substation,  for 
storage  jiurposes  and  repair  shop. 

MOUNTAIN  IRON.  MINN.— The  Villa.g" 
Council  has  entered  into  a  contract  with 
the    (.reat    Northern     Power    Company    of 
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Duluth  lor  >!leclrlcal  service  in  Mountain 
li(jii.  The  company  will  soon  begin  work 
on  tho  oxtenHion  of  its  line  to  Mountain 
Iron. 

WABASHA.  MINN. — The  Wlsconsln- 
Miniio.sota  Light  &  I'ower  Company  of  Eau 
Claire  is  contemplating  the  erection  of  a 
substation   in  Wabasha. 

("lONTIOKVlLLl':,  IOWA.  -The  Iowa 
.Soutliern  Utilities  Coniiiany.  it  is  reported, 
conlemplatos  rebuilding  its  power  iilant  in 
Ceiiterville,  increasing  the  output  from  2000 
to  5000  hp.  R  S.  Payne  and  1).  C.  Bradley 
of  Ceiitorvillo  are  interested  in  the  com- 
pany. 

(.COUNCIL  BLUFFS,  IOWA.— Plans  are 
being  considered  for  the  installation  of  an 
oiiiamontal  lighting  system  in  the  business 
district.  Several  sample  lamps  have  been 
erected  by  the  Citizens  Gas  &  Electric 
(  ompaiiy   for  experimental   purposes. 

DIOS  MOINIOS,  IOWA.— The  contract  for 
the  electric  wiring  for  the  assembly  plant 
of  the  Ford  Motor  Company,  at  Eighteenth 
and  (Jrand  Streets,  Des  Moines  (to  co.st 
$(;00,000)  has  been  awarded  to  L.  K.  Corn- 
stock  &  Company,  30  North  Michigan 
Avenue,  Chicago,  111.  Contracts  for  eleva- 
tors, heating  and  ijlumbing  have  not  yet 
been  awarded.  Albert  Kahn,  58  Lafayette 
Boulevard,    Detroit,    Mich.,    is    architect. 

LANIOSBORO,  IOWA.— The  local  electric 
plant,  owned  by  J.  R.  Davis,  was  recently 
destroyed   by   fire. 

OELWEIN.  IOWA. — The  Fayette  County 
Utilities  Company  has  submitted  a  proposal 
to  the  City  Council  offering  to  pump  the 
city  water  from  the  present  water-works 
plant  to  the  present  stand-pipe  or  any  other 
sland-iiipe  or  reservoir  which  may  here- 
after be  built  for  a  period  of  from  five  to 
ten  years.  The  proposal  provides  that  all 
electrically-driven  equipment  shall  be  fur- 
nished in  duplicate  and  installed  at  the  ex- 
pense  of  the  city  of  Oelwein. 

OSKALOOSA,  IOWA.— Plans  are  being 
prepared  by  A.  T.  Simmons.  First  National 
Bank  Building.  Bloomington.  111.,  for  a 
heating  plant  for  Penn  College,  including 
heating  system,  power  plant,  smoke  stack, 
125  ft.  high;  second  floor  to  be  used  for 
manual  training.  Dean  S.  M.  Bradley  is 
chairman  of  building  committee. 

PACKWOOD,  IOWA.— The  Council  is 
considering  the  question  of  granting  the 
Iowa  Gas  &  Electric  Company  a  franchise 
to  .supply  electrical  service  in  Packard. 

SIOUX  CITY,  IOWA.— Armour  &  Com- 
pany are  asking  for  bids  for  construction 
of  a  sheep  killing  and  oleo  building,  in 
Sioux  City,  to  cost  about  $200,000.  Sep- 
arate bids  will  be  received  on  cork  in- 
sulation, electric  wiring,  elevators  and  Over- 
head tracking.  U.  G.  Graham  is  master 
mechanic ;  R.  G.  Clark  of  Chicago,  111.,  is 
architect. 

SPENCER,  IOWA.— Bids  for  bond  issue 
of  $50,000  for  proposed  light  and  power 
plant  have  been  returned  unopened.  New 
bids,  it  is  understood,  will  be  asked  for 
later. 

HIGBEE,  MO. — The  property  of  the  Citi- 
zens Electric  Liglit  Company  has  been  pur- 
chased by  the  Moberly  (Mo.)  Light  & 
Power  Company.  Energy  for  operating  the 
local  service  will  be  supplied  from  the  Mo- 
berly plant.  A  24-hour  service  will  be 
established. 

MOUNT  VERNON,  MO.— Plans  are  being 
prepared  by  the  C.  Moore  Engineering  Com- 
pany, Frisco  Building,  Joplin,  Mo.,  for  an 
olectric-light  plant,  to  replace  the  one  de- 
stroyed by  fire.  The  cost  is  estimated  at 
$10,000. 

NEWTON,  MO.— The  City  Council  con- 
templates calling  an  election  to  submit  to 
the  voters  the  proposal  to  issue  bonds  for 
the  construction  of  a  municipal  electric- 
light  plant. 

GWINNER,  N.   D. — A  company  has  been 

organized    by  local    business    to    construct 

and     operate  an     electric-light     plant     in 
Gwinner. 

NAPOLEON,  N.  D.— The  Napoleon  Light 
&  Power  Company,  recently  incorporated 
with  a  capital  stock  of  $15,000,  proposes 
to  establish  an  electric  light  and  power 
plant  in  Napoleon.  W.  M.  Noddings,  E.  A. 
Wellan,  and  others,  of  Napoleon,  are  in- 
terested in  the  company. 

DELL  RAPIDS,  S.  D.— Bonds  to  the 
amount  of  $40,000  have  been  voted  for  the 
installation  of  an  electric-light  plant. 

GILTNER,  NEB,— The  municipal  elec- 
tric-light and  power  plant  was  recently 
damaged  by  fire,  causing  a  loss  of  abo.ut 
$;>,000. 

OMAHA,  NEB. — Plans  are  being  pre- 
pared for  the  construction  of  a  telephone 
exchange  building,  132  ft.  by  66  ft.,  fifteen 
stories,  for  the  Nebraska  Telephone  Com- 
pany, in  Omaha.  George  B.  Prinz,  Omaha 
National  Bank  Building,  Omaha,  Neb.,  is 
architect. 


December  30,  1916 


ELECTRICAL     WORLD 


i3iy 


WAKEP^IELD,  NEB. — The  plant  and 
holdings  of  the  Wakefield  Electric  Light 
Company  have  been  purchased  by  S.  B. 
Knudson  of  Hartington.  The  local  plant,  it 
is  understood,  will  be  one  of  a  number  in 
this  section  to  be  operated  from  a  central 
station. 

WINSIDE,  NEB. — The  proposal  to  issue 
$7,500  in  bonds  for  the  installation  of  an 
electric-lighting  system  will  be  submitted 
to  the  voters. 

CALDWELL,  KAN. — At  an  election  to  be 
held  Jan.  23  the  proposal  to  issue  180.000 
in  bonds  for  improvements  to  the  munici- 
pal electric-light  plant  and  water-works 
system  will  be  submitted  to  the  voters. 
The  plans  provide  for  the  installation  of  two 
turbine-driven  generators  of  200  kva.  each, 
two  motor-driven  centrifugal  pumps  of  T.'jO 
gal.  per  minute  capacity  each.  Layne  & 
Bower  of  Memphis,  Tenn.,  have  the  con- 
tract for  wells,  etc.  Contracts  for  electrical 
equipment  and  work  will  not  be  awarded 
until  after  the  election.  Burns  &  McDonnell. 
Scarritt  Building,  Kansas  City,  Mo.,  are 
consulting  engineers.  H.  W.  Barker  is  city 
clerk. 

WHITE  CITY,  KAN. — Plans  are  being 
considered  for  improvements  to  the  local 
electric-light  plant,  owned  by  O.  H.  Nel- 
son, which  include  the  purchase  of  a  10  Oi 
15-hp.  gas  engine  and  an  alternating-cur- 
rent   generator. 


Southern  States 

DURHAM,  N.  C. — Work  has  begun  on  the 
extension  of  the  power  plant  of  the  Durham 
Traction  Company  on  Vivian  Street,  which 
will  involve  an  expenditure  of  about  $30,- 
000.  The  work  will  include  an  addition  to 
power  house,  100  ft.  by  3.5  ft.,  and  erection 
of  smokestack,  175  ft.  high.  A  new  500-hp. 
boiler  will  be  installed  and  orders  have  been 
placed  for  a  2000-kw.   steam  turbine. 

PENLAND,  N.  C. — The  Penland  Clay 
Company,  recently  Incorporated,  for  the 
purpose  of  mining  kaolin,  feldspar  and 
mica,  is  planning  to  equip  its  plant  and 
will  install  clay-washing  machinery,  gen- 
erators, boilers,  engines,  hoisting  outfits, 
dump  cars,  etc.  Harry  Bailey  is  interested 
in  the  company. 

CHARLESTON.  S.  C— The  City  Council 
has  voted  to  purchase  the  plant  of  the 
Charleston  Light  &  Water  Company,  at 
$1,360,000.  The  proposition  to  buy  the 
property  will  be  submitted   to  the  voters. 

GREENSBORO,  GA.— The  installation  of 
an  electric  light  plant  in  Greensboro  is 
under   consideration. 

PANAMA  PARK,  FLA. — Steps  have  been 
taken  by  the  residents  of  Panama  Park  to 
install  an  electric-light  plant. 

VERO,  FLA. — The  Vero  Electric  Light 
&  Ice  Company,  recently  organized  by  N. 
J.  Norman  and  others,  contemplates  the 
construction  of  an  electric-light  plant  and 
ice  factory  in  Vero. 

RUGBY.  TENN.— The  Memphis  &  Rugby 
Railroad  Company,  it  is  reported,  contem- 
plates the  installation  of  an  electric  plant 
in  Rugby  Park. 

RUGBY,  TENN. — The  Memphis  &  Rugby 
Railway  Company  of  Memphis  has  awarded 
contract  for  erection  of  pKJwer  house  to  L.  B. 
Moody  of  Memphi.s  at  $3,500.  The  work 
will  also  include  the  erection  of  2  miles  of 
transmission  line  to  connect  Memphis  and 
Rugby.  About  4  0  hp.  will  be  developed. 
The  total  cost  of  plant  is  estimated  at  $10,- 
000.     H.  G.  Ferree  is  engineer. 

MONTGOMERY.  ALA.— Extensive  im- 
provements are  contemplated  by  the  Mont- 
gomery Light  &  Water  Power  Company,  in- 
volving an  expenditure  of  about  $125,000. 
The  work  will  include  changing  two  of  the 
four  generating  units  at  the  Tallassee  dam, 
increasing  the  output  by  2000  kw.  ;  the  erec- 
tion of  a  new  substation  in  the  heart  of 
the  manufacturing  district  in  North  Mont- 
gomery ;  re-arranging  the  distribution  sys- 
tem in  the  city  proper,  the  installation  of 
additional  transformer.^,  switchboards,  etc. 
Contracts,  it  is  .understood.  have  been 
placed  for  machinery  and  equipment.  F.  W. 
Frueauff  is  vice-president  and  general  man- 
ager. 

EARLE,  ARK. — The  plant  of  the  Earle 
Light,  Power  &  Ice  Company  was  recently 
destroyed  by  fire,  leaving  the  town  without 
electrical  service.  Orders,  it  is  understood, 
have  been  placed  for  new  machinery. 

CROWDKR.  OKLA.— The  installation  of 
a  municipal  electric-light  plant  in  Crowder 
is  under  consideration. 

FORGAN.  OKLA. — Contract,  it  is  report- 
ed, has  been  awarded  to  E.  M.  Gant.  Okla- 
homa City,  for  the  installation  of  a  munici- 
pal   electric-light    plant. 

KAW  CITY.  OKLA.— The  Citv  Council  is 
considering  the  installation  of  an  electric- 
light  plant  and  water-works  system. 

MIAMI,    OKLA. — The    city    of    Miami    is 


reported  to  have  sold  $25,000  in  bonds,  the 
proceeds  to  be  used  for  installation  of  an 
electric-light  plant  and  water-works  s->s- 
tem. 

NEW  WILSON,  OKLA. — At  an  election 
to  be  held  Jan.  5  the  proposal  to  issue 
$10,000  in  bonds  for  the  installation  of  a 
municipal  electric-light  plant  will  be  sub- 
mitted  to   the   voters. 

NOIIMAN,  OKLA. — The  Council  is  con- 
sidering the  installation  of  a  municipal  elec- 
tric-light plant. 

RINGLING,  OKLA. — Preliminary  plans 
are  being  prepared  by  the  Mackintosh-Wal- 
ton Company,  State  Bank  Building,  Okla- 
lioina  City,  for  the  construction  of  a  munici- 
pal electric-light  plant,  to  cost  from  $10.- 
000  to  $25,000.     Bonds  are  yet  to  be  voted. 

.STROUD.  OKLA. — Improvements  are 
contemplated  to  the  m,unicipal  electric-light 
phint  and  water-works  system.  The  Ben- 
ham  Engineering  Company,  Colcord  Build- 
ing, Oklahoma  City,  has  charge  of  the  en- 
gineering   work. 

TULSA.  OKLA. — The  contract  for  elec- 
tric wiring  of  the  Palace  Ofiice  Building 
has  been  awarded  to  the  Electric  Contract- 
ing Company  of  Tulsa.  The  cost  of  the 
building   is   estimated    at    $80,000. 

AUSTIN,  TEX. — The  contract  for  elec- 
trical work  for  the  land-office  building  has 
been  awarded  to  Wright  Brothers  of  San 
Antonio,  at  $24,825. 

BOWIE,  TEX. — At  an  election  held  re- 
cently the  proposal  to  purchase  the  local 
electric-light  plant  was  carried.  Improve- 
ments will  be  made  to  the  system. 

BROWNWOOD,  TEX. — The  Texas  Power 
&  Light  Company  contemplates  increasing 
the  output  of  its  local  plant  for  the  pur- 
pose of  supplying  electricity  in  various 
cities  in  this  vicinity.  Larger  engines  will 
be  installed,  and.  it  is  reported,  the  trans- 
mission lines  will  be  extended  to  Stephen- 
ville  and  Dublin.  W.  P.  Murphy  is  local 
manager. 

DALLAS,  TEX. — The  City  Council  is 
considering  the  installation  of  an  electric- 
lighting  system   in  West   Dallas. 

GREENVILLE,  TEX. — The  proposal  to 
sell  the  municipal  electric-light  and  power 
plant  to  the  Texas  Power  &  Light  Company 
of  Dallas  will  soon  be  submitted  to  the 
voters. 

HOUSTON,  TEX. — Application  has  been 
made  for  a  permit  for  the  erection  of  an  en- 
gine room  and  power  house  for  the  Baptist 
Sanitarium,   to   cost   about   $8,000. 

MABANK,  TEX. — The  Council  is  con- 
sidering the  installation  of  an  electric- 
lighting   system   in   Mabank. 

MART,  TEX. — The  City  Commission  has 
granted  the  Mutual  Electric  Company  a 
franchise  to  construct  and  operate  an  elec- 
tric-light plant  in  Mart.  Lee  Harlan  is 
reported  interested  in  the  company. 

SAN  ANGELO.  TEX. — Arrangements 
have  been  made  by  C.  C.  McBurnett,  who 
is  erecting  a  new  hotel  in  San  Angelo,  at  a 
cost  of  $150,000,  to  install  a  private  power 
plant,  which  will  supply  electricity  for 
lamps  and  motors  in  the  building. 


Pacific  States 

BELLINGHAM,  WASH. — The  Morrison 
Lumber  Company  is  contemplating  remod- 
eling its  entire  plant,  substit.iiting  electricity 
for  steam  power.  Allis-Chalmers  equip- 
ment will  be  used. 

BELLINGHAM,  WASH. — The  Earles- 
Cleary  Lumber  &  Shingle  Company  is  in- 
stalling complete  electrical  equipment  to 
replace  steam  power  at  Its  works.  The 
company  will  generate  its  own  electricity. 
Allis-Chalmers  equipment  will  be  used 
throughout.  The  cost  is  estimated  at  about 
$20,000.      Michael    Earles    is    manager. 

CHEHALIS.  WASH. — The  citizens  of 
Centralia.  Chehalis  and  other  towns  along 
the  route  of  the  Pacific  Highway  have 
taken  up  the  proposal  to  install  a  lighting 
svstem  on  the  highway  the  entire  length  of 
Lewis  County  with  the  County  Commis- 
sioner:-. 

CLARKSTON,  WASH. — The  Washing- 
ton-Idaho Water,  Light  &  Power  Company, 
which  recently  took  over  the  property  of 
the  Lewiston-CIarkston  Improvement  Com- 
jiany.  it  is  reported,  contemnlates  the  con- 
struction of  a  dam  in  the  Snake  River  at 
a  noint  3  miles  below  Lewiston  and  Clarks- 
ton,    to   develop   about    50.000    hp. 

EVERETT,  WASH. — The  Ferry-Baker 
Lumber  Companv  has  awarded  a  contract 
to  A.  H.  Cox  &  Company  of  Seattle  for  re- 
construction of  power  pla)it.  substituting 
electricity  for  steam  power  throughout,  at  a 
cost  of  about  $50,000.  General  Electric 
eduipment   will  be  used. 

INDEX.  WASH. — The  City  Co.uncil  has 
authorized   a   special  election  to  vote  on  the 


projjosal  to  issue  Ijonds  for  the  installation 
of  a  municipal  electric-light  plant.  The 
coast  Engineering  Company  of  Seattle  has 
been  engaged  to  prepare  and  submit  an 
estimate  of  the  co.st  of  the  proposed  plant 
to  the  Council  before  the  first  of  the  year. 

NEWPORT.  WASH. — The  Commission- 
ers of  Pend  O'Reille  County  have  received 
an  application  from  the  Northern  Idaho- 
Montana  Power  Company  of  Sandpoint  for 
permission  to  erect  electric  transmission 
lines  from  Newport  to  and  through  Dalkena. 

PE  ELL,  WASH. — Arrangements  have 
been  made  with  the  Central  Light  &  Power 
Company  for  street-lighting  in  Pe  Ell.  The 
city  has  been  without  street-lighting  .serv- 
ice for  two  years.  The  company  has  a 
franchise  and  supplies  electrical  service  foi 
residences,  etc, 

SEATTLE,  WASH. — In  connection  with 
the  general  scheme  for  enlarging  the  mu- 
nicipal electric  light  and  power  plant  tht- 
City  Council,  at  a  meeting  held  Dec.  18. 
passed  an  ordinance  authorizing  an  issue  of 
*3, 000, 000  in  bonds  for  the  purcha.se  of  a 
hydroelectric  plant  (complete).  The  Board 
of  Public  Works  is  authorized  to  advertise 
for  bids  for  a  plant  capable  of  generating 
13,000  kw.  continuous  service.  Several 
weeks  ago  the  City  Council  voted  to  con- 
demn property  near  the  auxiliary  steam 
plant  at  Lake  Union  as  a  site  for  the  con- 
struction of  an  addition  to  the  present 
steam  plant. 

BEND,  ORE. — Preparations  are  being' 
made  by  the  Bend  Water,  Light  &  Power 
Company  to  double  the  output  of  its  light 
and  power  plant  and  water  service.  The 
work  will  include  the  erection  of  a  new 
building,  new  equipment,  etc.  The  cost  is 
estimated  at  about  $50,000. 

CHICO  VECINO,  CAL. — The  petition 
asking  for  the  formation  of  a  lighting  dis- 
trict in  Chico  Vecino  has  been  presented  to 
the  Board  of  Supervisors.  An  election  will 
()nibal)l.\-  soon  be  called  to  vote  on  the 
formation  of  the  district.  The  proposed  sys- 
tem will  consist  of  about  130  lamps  of  200 
cp.    each. 

ESCONDIDO,  CAL. — The  San  Diego 
(Cal.)  Consolidated  Gas  &  Electric  Com- 
pany- which  purchased  the  property  of  the 
Escondido  Utilities  Company,  recently  sold 
under  foreclosure,  will  build  a  new  electric 
transmission  line  from  Escondido  to  Ocean- 
side,  connecting  the  properties  with  its  main 
generating   station   at   San   Diego. 

NOVATO,  CAL. — The  Novato  Utilities 
Company  has  applied  to  the  State  Railroad 
Commission  for  permission  to  issue  $25,000 
in  capital  stock,  to  acquire  the  property  of 
J.  W.  Cain  and  Albert  Cain,  who  supply 
electricity  and  water  and  conduct  a  tele- 
phone and  telegraph  system  in  Novato 
Count>-.  The  company  proposes  to  extend 
the  telephone,  electrical  and  water  service. 
J.  W.  Cain  is  president  of  the  Novato  Utili- 
tier.  Company. 

SANTA  ROSA,  CAL. — Plans  for  the  in- 
stallation of  an  ornamental  lighting  system 
on  Santa  Rosa  Avenue  from  the  Burbank 
Home,  down  Main  Street  to  the  Court 
House,  around  the  Court  House  and  down 
Mendocino  Avenue,  have  been  presented  to 
the  Chamber  of  Commerce,  which  will  sub- 
mit them  to  the  City  Council.  The  cost  is 
estimated  at  about  $7,000. 

ST.  JOHNS,  ARIZ. — The  Nebo  Electric 
Company  is  installing  an  electric  power 
plant  in  St.  Johns.  The  old  grist  mill  at  the 
northeast  end  of  the  town  is  being  utilized 
as  a  power  house.  The  plant  will  be 
operated  by  water  poweV.  David  K.  Udall 
is  manager. 

HARLEM,  MONT. — The  local  electric- 
light  plant,  owned  by  R.  J.  Moore,  has 
been  purchased  by  W.  L.  Saul.  The  new 
owner,  it  is  understood,  contemplates  ex- 
tensions and  improvements  to  the  system. 


Canada 

VANCOUVER,  B.  C. — The  contract  for 
electrical  work  at  the  new  freight  sheds  to 
be  erected  at  False  Creek  for  the  Great 
Northern  and  the  Northern  Pacific  Railway 
Companies,  and  for  the  installation  of  an 
entire  lighting  system  for  the  Canadian 
Northwest  Steel  Company,  Ltd.,  has  been 
awarded  to  Mundy,  Rowland  &  Company, 
Standard   Bank   Building,   Vancouver. 

PEMBROKE,  ONT.— Plans  are  being 
prepared  for  the  construction  of  a  power 
house  at  Black  River  for  the  Pembroke 
(Ont. )  Electric  Light  Company,  to  cost 
about  $7,000.  New  equipment,  including 
one  generator,  water  wheels,  etc.,  will  be 
purchased. 

THOROLD,  ONT. — The  town  of  Thorold 
contemplates  the  purchase  of  a  new  tur- 
bine pump  and  an  electric  motor.  L.  S. 
O'Connor  is  superintendent  of  the  water- 
work;;    system. 
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l.l'OS.TSO.  M(>T()U-(iKNK.jiATi)u  SiOT  ;  CliiirU'.s 
J.  Host,  Dolphos,  Dhlo.  App.  Hied  April 
•J,  lyi;!.  f'.Mf  ill  c'oiiiioctioii  with  inoving 
I>Ktuit's  apparatus  uiul  apol  llKl>t«  In 
tlioatiical    wi>rk. 

l.:i()S,752.         Hl.OCK      SlUNAI.INC.      SY8TKM      I'OIl 

Uaii.ways;  Albeit  V.  T.  Day,  Now 
Uoohclle.  N.  Y.  App.  filed  Juiio  IT.,  1!M)S. 
Normal  danger  systeniM  fur  elei'tric  rail- 
ways. 

l,20S,7r>(>.  lOi.Kc-Titu;  Mkatin'c.  I'nit;  AchiUfs 
do  Khotiiisky,  CMiicano,  111.  App.  lilcd 
Sept.  111.  lit  II.  yuickly  attafliiiiK  tin- 
iiiovablf  portioii.s  of  tin-  licntiiif;  unit  in 
Kood  roMtac'ting  relatii)n  lo  tlu-  circuit 
terminals. 

l,20S,77r>.  10i.ix"ruK--CiKC'UiT  Contuoi-i.kk  on 
iSwiTiMi  ;  John  Hamilton.  Bo.ston.  Mass. 
App.  tlU'd  IVlay  '22.  l!Ur>.  Guarantee  sub- 
stantial continuity  of  electi'ical  service  at 
the   points  of  consumption. 

l,20ti.7S0.  Cau  SiuNAM.iNC.  .Systkm  ;  Wil- 
liam H.  Heulings,  Jr.,  I'hiladelphia,  l»a. 
App.  filed  Juno  IS,  lyif).  Suitable  device 
for  closing  an  electric  circuit  whereby  a 
signal  may  be  sounded   in  a  street  car. 

1,20S,7;m>.  SicJNAi.  Devick  kou  Stueet  Cars  ; 
(Jeorge  B.  Kohler,  rhiladeli)hia.  I'a.  App. 
filed  June   18,   191.5.      Improvement. 

1.20S.}<0t>.  Means  kok  CiiAitciNC  Water 
WITH  Radio-Activity  ;  Marv  A.  I^oyer, 
Denver,  Col.  App.  filed  Sept.  23.  191.5. 
Improvements  in  receptacles. 

1,208,808.      Method   of    Making    Wall-Cov- 
KiNos ;     James     W.     Mclndoe.     Medford, 
and      Arthur      E.      Whitney.      Winchester, 
Mass.      App.    filed    March    22.    1916.      Im- 
provements. 

1,208.822.  Locking  Means  for  Internai.- 
Combustion  Motors  ;  Casin  W.  Obert, 
Brooklyn.  N.  Y.  App.  filed  Feb.  27,  1915. 
To  make  inoperative  to  prevent  un- 
authorized  use   thereof. 

1,208.817.  Klectric  Furnace;  James  W. 
Moffatt.  Toronto,  Ontario,  Canada.  App. 
filed   March  24,    1916.      linprovements. 

1,208,861.  P''riction-Joint  :  Frank  H.  Trim- 
ble. Los  Angeles,  Cal.  App.  filed  May  1. 
1916.  For  use  with  electric  lamp  stands 
which  are  adapted  to  support  a  lamp  in 
any  desired  position. 

1,208,866.  Electric  Switch  ;  Fred  F.  Weis- 
haar,  Cleveland,  and  Fred  W.  Jackson, 
Elyria,  Ohio.  App.  filed  Nov.  19,  1915. 
For  use  in  connection  with  a  plurality  of 
electric   circuits. 

1,208,874.  Insulator  ;  William  E.  Wilson, 
Lookout,  W.  Va.  App.  filed  Aug.  19, 
1916.  Supporting  telegraph  and  tele- 
phone wires,  line  wires  and  like  con- 
ductors. 

1,208.880.  Magnetic  Separator  ;  Parvin 
Wright  and  Gordon  Land.  Seattle.  Wash. 
App.  filed  May  26,  1913.  Capable  of  op- 
erating with  wet  material. 

1,208,884.  Conductor  for  Systems  of 
Electrical  Distribution  ;  Chauncey  W. 
Abbott,  IMttsburgh,  Pa.  App.  filed  Feb. 
21.  1916.  A  system  wherein  one  side  of 
an  electric  circuit  is  constantly  earthed, 
or  grounded  and  is  not  insulated. 

1,208,929.  Coupling  Device  for  Vehicles  ; 
Edward  I'.  Doyle,  Wheaton,  111.  App.  filed 
Aug.   21,   1912.     Car  coupling  devices. 

1.208.938.  Automobile-Signal;  Emory  D. 
Finch,  Atlanta,  N.  Y.  App.  filed  Aug.  IS, 
1914.      I'ortable  electric  hand   light. 

1,208,959.  Storage  Battery  ok  Housing  ; 
Ellsworth  A.  Hawthorne.  Bridgeport, 
Conn.  App.  filed  Sept.  24,  1913.  Pro- 
vision for  conducting  the  acid  fumes  to 
the  exterior  of  the  casing. 

1.208,961.  Circuit  -  Controlling  Device; 
John  O.  Heinze.  Springfield,  Ohio.  App. 
filed  Dec.  8,  1915.  For  controlling  the 
lighting,  ignition  and  starting  circuits  for 
motor  vehicles. 

1,208,981.  Dynamo  -  Electric  Machine; 
Austin  Kimble,  Glenellyn,  111.  App.  filed 
May  25,  1916.  Improved  form  of  com- 
pensating winding  which  forms  the 
mounting  for  the  armature. 

1,209,003.  Ignition-Dynamo;  Carl  Thomas 
Mason,  East  Orange,  N.  J.  App.  filed 
Jan.  7,  1916.  Eliminate  the  U-shaped 
magnets. 

1,209.014.  Current  Connection  for  Elec- 
tric Lamps  ;  John  Arthur  Orange. 
Schenectady,  N.  Y.  App.  filed  Dec.  26. 
1914.      New  and   useful    improvements. 

1,209.064.  Lighting-Fixture;  Merlon  P. 
Stevens,  East  Orange,  N.  J.  App.  filed 
April  22,  1915.  Carried  by  a  rigid  sup- 
port which  is  secured  to  a  wall  or  ceiling. 

1,209,073.  Fuel-Heater  for  Internal- 
Combustion  Engines  ;  Edward  S.  Tes- 
dell,  Des  Moines,  Iowa.  App.  filed  Feb. 
28,  1916.  Resistance  element  is  in  the 
path  of  fuel  travel. 
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1.209.086.  Alternating  -  Current  Motor; 
Hans  Weichsel.  St.  Louis.  Mo.  App.  filed 
April  12,  1915.  Single-phase  asynchro- 
nous induction  motors  having  a  shunt 
characteristic  and  capable  of  being  oper- 
ated at  a   plurality  of  speeds. 

1.209,096.  Conductor;  Robert  B.  William- 
son. Milwaukee,  Wis.  App.  filed  Jan.  24, 
1916.  Especially  iidaipled  for  use  in 
slotted  cores  of  dynamo-eleclric  machines. 

1.209.131.  Automatic    Highway-Crossing 

WAItNlNG-SlGNAL       FOR        RAILROADS  ;        Ben 

Orlando  Darrow,  Sacramento,  Cal.  App. 
filed  May  13,  1916.  Combined  visual  and 
audible  signal. 

1.209.132.  Machine  for  Subjecting  Aih 
TO  Violet  and  Ultra-Violet  Rays  ;  Noah 
W.  Davis.  Des  Moines.  Iowa.  App.  filed 
Jan.  11,  1916.  By  the  passage  through 
the  air  of  a  brush  electrical  discharge 
generated  therein. 

1,209,146.  Selective  Means  for  Switches; 
Gardner  B.  Gray,  Pittsburgh,  I'a.  App. 
filed  April  18,  1914.  Switch  points  may 
be  moved  in  opposite  directions  from  a 
motor. 

1,209,148.  Diaphragmatic  Sound  -  Pro- 
ducer ;  Leo  Grubman,  Brooklyn,  N.  Y. 
App.  filed  March  29,  1915.  New  and  use- 
ful improvements. 


1,209,526. 


-Socket   for   Gas   Filled    Tungsten 
Lamps  . 


1.209,152.  Lamp  Attachment  for  Dry 
Cells  ;  William  A.  Harvey,  Scranton,  Pa. 
App.  filed  March  27,  1916.  Improve- 
ments. 

1,209,167.  Socket-Shell  Cap  and  Insul- 
ATiNG-LiNiNG  Therefor  ;  Joseph  Keefe, 
Boston,  Mass.  App.  filed  Sept.  10,  1912. 
A  co-operating  removable  insulating  lin- 
ing for  the   cap. 

1,209,214.  Magnet-Rail  for  Electrical 
Musical  Instruments  ;  Melvin  L.  Sev- 
ery,,  Arlington  Heights.  Mass.,  and  George 
B.  Sinclair.  Georgetown.  Me.  App.  filed 
Jan.  4.  1913.  Improved  means  for  sup- 
porting electro-magnets. 

1,209,231.  Alarm-Controller;  Joseph  B. 
Tibbs,  Indianapolis,  Ind.  App.  filed  Oct. 
5.  1911.  Controlling  steam  or  air 
whistles. 

1,209,234.  Thermostatic  Controller  for 
Electrically-Heated  Devices  ;  C^^larence 
Truitt,  Pomona,  Cal.  Eliminate  the  sub- 
dividing of  the  heating  element. 

1,209,253.  Impulse-Transmitting  Device; 
John  G.  Blessing,  Chicago.  111.  App.  filed 
Jan.  9,  1913.  For  use  in  connection  with 
automatic  telephone  systems. 

1.209,247.  Process  for  Manufacturin(; 
Electric  Incandescence  Bodies;  Charles 
Orme  Bastian,  London,  England.  App. 
filed  Sept.  24,  1914.  In  the  form  of  very 
closely  wound  spirals  suitable  for  use  in 
glow  lamps. 

1,209,266.  Repeating  Coil;  Hiram  D. 
Currier,  Chicago,  111.  App.  filed  Sept.  19, 
1914.  Minimize  the  effect  of  leakage  lines 
of  force. 


1.209.269.  Magnetic  Separator;  Myron 
Dings  and  Robert  A.  Manegold,  Milwau- 
kee, Wis.  Api).  fil(!(l  Aug.  11,  1911.  New 
and    useful    iinpiovcmcnls. 

1.209.270.  VKHicLE-SKiNAi,  ;  Samuel  F. 
Douglass,  I'rairie  Du  Rocliiir.  111.  App. 
lllcd  l-"cl).  13,  1914.  Indicating  the  direc- 
tion  the   vehicle   is  about   lo   take. 

1,209,279.  Telephone  Transmission  Sys- 
tem ;  William  A.  Frltke,  (Chicago.  111. 
App.  filed  March  17.  1913.  For  railroad 
despatch  work  in  which  a  plurality  of 
stations   is   associated    with   a   single    lin(^ 

1.209,281.  IOlectrical  Vidhatory  Contact 
Maker  and  Breaker;  John  Gardiner, 
Knott  lOnd,  Near  Fleetwood,  lOngland. 
Api).  filed  Aug.  9,  1915.  For  converting 
a  continuous  current. 

1,209.291.  Telephone  Apparatus;  Ken- 
neth B.  Hastings,  Boston,  Mass.  App. 
filed  May  15,  1915.  Ai<ling  the  hearing 
of  deaf  or  slightly  deaf  persons  in  pub- 
lic places. 

1,209,293.  Automatic  Telephone  System  ; 
Harry  E.  Hershe.v,  Whitewatewater, 
Kan.,  and  George  A.  Yanochowski,  Chi- 
cago, 111.  App.  filed  Nov.  28,  1913.  Means 
for  releasing  the  switches  of  such  a  sys- 
tem. 

1,209,298.  Dry  Cell;  William  Hoppie, 
Lawndale,  Cal.  App.  filed  Feb.  14,  1916. 
The  deterioration  of  the  cell  during  its 
"shelf  life"  or  during  the  period  before 
it  is  put  into  active  service  is  prevented. 

1.209.303.  Multiple-Dial  Calling  De- 
vice ;  Alexander  E.  Keith,  Hinsdale,  111. 
App.  filed  June  28,  1911.  Operator  can 
complete  her  part  in  setting  up  the  con- 
nection  in  a  very   short  time. 

1.209.304.  Impulse-Transmitting  Device; 
Alexander  E.  Keith,  Hinsdale,  111.  App. 
filed  March  3,  1913.  For  use  by  an  oper- 
ator in  a  semi-automatic  telephone  sys- 
tem. 

1,209,324.  Electron  -  Emitting  Cathode 
and  the  Process  of  Manufacturing  the 
Same  ;  Alexander  McLean  Nicolson,  New 
York,  N.  Y.,  and  Emerson  Church  Hull, 
Montclair,  N.  J.  App.  filed  Dec.  26,  1914. 
Greatly  increased  durability  and  con- 
stancy of  activity. 

1,209,332.  Signaling  Device  for  Writing 
OR  Copying  Telegraphs  ;  Alphons  Rap- 
penecker,  Bremen,  Germany.  App.  filed 
Oct.  27,  1913.  New  and  useful  improve- 
ments. 

1,209,397.  Transmitting  Apparatus  ;  John 
J.  Comer,  Chicago,  111.  App.  filed  Feb. 
24,    1914.       Wheatstone    bridge    principle. 

1,209,403.  Electric  Horn;  William  W. 
Dean,  Chicago.  111.  App.  filed  Oct.  15. 
1913.  Simple  in  construction,  efficient  in 
operation  and  cheap  to  manufacture. 

1,209,407.  Test  System  ;  Alfred  H.  Dona- 
hoe,  Chicago,  111.  App.  filed  Oct.  16,  1915. 
Give  answer  back  signals  as  to  the  condi- 
tion of  remotely  controlled  apparatus. 

1,209,443.  Alternating-Current  Motor; 
Harry  Wallace  Jeannin,  Warren,  Ohio. 
App.  filed  Aug.  24,  1915.  Repulsion- 
induction  motor  type. 

1,209,445.  Service  Switch  and  Fuse 
Mechanism  ;  John  A.  Jessen,  Winthrop, 
Mass.  App.  filed  July  16,  1914.  Com- 
bination switch  and  thermal  cutout  or 
fuse  mounted  in  a  box  or  casing  adapted 
to  be  closed  or  secured  by  a  seal  to  pre- 
vent unauthorized  access  to  the  current- 
carrying  parts. 

1.209,449.  Electric  Rivet-Heater;  Wil- 
liam S.  Johnson  and  John  W.  Sheffer,  Ber- 
wick, Pa.  App.  filed  Feb.  25,  1916. 
Transformer  is  incorporated  and  pro- 
vided with  a  single  secondary  coil 
branched,  within  itself  for  the  individual 
heat  treatment  of  a  plurality  of  pieces  of 
work. 

1.209.478.  Automatic  Ringing  Mechanism 
FOR  Telephone  Systems  ;  Carwitt  E. 
Myers,    Ironton,    Mo.    App.    filed    Aug.    30, 

1913.  Automatic  when  a  ringing  key  is 
pushed,  the  device  will  serve  to  effect  cer- 
tain current  connections,  for  the  sending 
of  an  alternating  current  to  the  sub-sta- 
tion, to  effect  the  ringing  of  the  signal. 

1.209.517.  Electric  Regulator;  Louis  Wil- 
lard  Thompson,  New  York,  N.  Y.  App. 
filed  Feb.  26,  1915.  Alternating-current 
voltage  regulators. 

1.209.518.  Electric  Regulator;  Eouis 
Willard  Thompson,  New  York,  N.  Y.  App. 
filed  Feb.  26,  1915.  Effecting  momentary 
changes  in  the  field  of  the  generator. 

1.209,526.  Current  Connection  for  Elec- 
tric IjAMPs;  Frederick  H.  Weston, 
Schenectady,    N.    Y.      App.    filed    Dec.    26, 

1914.  Required  by  high  candle  power 
tungsten  filament  gas  filled  incandescent 
lamps. 

1,209,533.  Metal  Conduit  for  Electric 
Wires  ;  Chauncey  W.  Abbott,  Pittsburgh, 
Pa.  App.  filed  Aug.  18,  1915.  For  ex- 
tending existing  systems. 
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